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HeooTL_cmeor AS1&EIUL_L g GFTLTuns Sibisern g Senesriucildl 6efleoreortiugSleo @& fleSliugL cor,
BanbOuN(Rs OSILfysoLw BSoern emewr Dicocog NlHEASHEIUL L Hh6m6emT Dicdeos)
RRHIEG bLalgbms FMihs @&moliunteneorilenr usHlGaubmd GFWw Geuetr(Hib. Heumlermed
eflesoroortiutd 2_flw HemL (WemnmaEhéGU Uesteor Hlirmasflésiuipib.

sooLWleTemwd sraTdISomw FwiUNSs GDEsT Sicvoog Eomeorueudl 6fleoreoriiusslemeor
sitiss GInGsn, Hlwwerd @&TLfurer uailser (PREWWNS HenDaICHL MIBHHE (U 6TICHIT
2 _eirer @sifle) usflseflesr e1bg G Hlemeoullesr Bungibd Ggiieui Bg), T@HEID G DML QPG
uSlwou 1 BHSTGeOm / RURBIG bHLONG&HEmS 6T(HEIUL I (HHsTGN, el GHDSSIiY /
ST cmeor agib @uHMIHHSTEoN, BHicuTeneIUSSHTEd Y aucoThismert uSGambmd &
Ganpd Hlomooulled, Bsiicui DG GHMHS 2 oremw clleurhisemer, GsieureneorusSihEs
s flefgsco Bouaor(Hib. Guepd, SHs SideycoruiiencT &L Gligbss SRUMICTT DidhsHs&IW
GsiieupenLw efleoremriub Gsiamemannudssmco 2 fliu oL (WensEheEGL CleTern SrsHs)
@& wnu’_(h), euresor (H&@ Gsiiey 61(1p&INSeSIHHSI 69608 &) smeuds Lo

Hleicmanigierer ki@ bLolgsbmsaar / GDHneilucd b algbomeser, Bsicufledr Osfle
oumbuysemer (Selection Prospects) eTéiouemsullopid ungléesng). creflgob, Guheer 886608 6mer
Baiieui BairounememnusSlib@ & feNEss soumlermed, eileoremriub 2 flw /HeoL (PeDEEHESGL
Slesreorii Hlrmasiflésiu(Hio.

SOOI QIPEG / R(PRIG HLGIIq &oms Hlapismaniles 2_eror Bsiauisefler Gsiel, Hlayemaulleo
2_6iTer @Mhmeilwc / G(1pMhi@E eSS (igals@E 2 I Ul (H Hipis sl coaissiuhib.

ueoofl el QRS 6T

Baiieurt, Somewru audlulleo eflesorsorifléE Guns), SHSIw SiITHesr Sicveos ShSlumellco 2 eirer
o wrbloo Sirflesr uewiullco Sicooogy 2 aTaTT_ & DEHUIYSHET BiC060FH U6OSHEN608 &HLDEIHISGIT
Do SHSW ST Dicvoog SpSwnellgyctor s wrbloo DHeT iSlsTrSHSeoT S
SIOWESSIUL_ I (HhEH@ED DiT& sTiyerer Hlmieucriiser Sicocog @urgsgHieon Hmeucrisefleo
Blrbasrd uvenflulleo Smulicsr, shisorg uell @GNDSS Meardslener GsieumemeorusSbheE
Os5flefss00 Gousor(Hid. Baioui, usll GHMISS 2 e WEODEEGL UL F55160, DTS
eflesoreoortiutb 2_flw pemL(PeomaEhéEY SlssTeori HlrmsflésiupHib.

Gaiiouli, HrkisEHEML I 65600TOTUURISENOT SO Homeoal amileonsBar Sicveos Sb cusls s
o  usNEE Hluwerd OCFLOSHEG 5&S OUubD Dol epowTEGaT  SiIE)IUS
G5 mauuilebemev. LMDINS, HLOG) HEOMS &EVaI(HeE, HTD BsicuTenadnudbSler ehsdh CsieydE
eflcoreoorG&SDNT eTeTUS 6T(IRGG ewoold OBfleNSE. @sfloamEbh Ul FsHlco &ipdeesor
Blifesoruilssiur_L ulq 6ud Sleo HemL ulleTemind Fnedr HIgem Fwititlés Geueor (Hib.
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SmL_SleoTomnd &reoT HISL

Slp/E(ps) & 606 (QINTT]; JFSISTOTINISTINE: Y Y. 3 [ p— (0] |1 S ——
- o  (Uefliflwwerd @FELwWOUL L BGgSlemwsd &MU eyb) Hrbsrwns / HhareSlswns uemiyflyb
BB SlENesor uheusSleori / UG Seflbal Ul L G Slena ughausdlerd / (R 2 mtSleord. SOIDBT(H
Sir&0 uesotwireni G&iieuITemesoriLs &IT6eo HL_&SHUIUL_L ueoflseifled 2_eiter

. useildaneor Gmimg Hlwwer S @ eflesoraoriusS(HHSTH 6T65TD H&H6UEd Geoflwirmed
@g,gja»,r_r)as@ / ﬂ Qjmlaﬂg,@g_r)@ Qs flefisas0ul_Lg) oTeor smesTmatlessluhSns).

sooflwnmed efldsiu’ L saeucser  Ffluteremey  eteord ST dHWtU{HID  6T6oTD
Blubsemeord@GL_UL_ (), Heoturg) Gﬁ]mmuugﬁmaﬂ @sireumememoruib uflFeoemeot GFIGuSl60 && DM /
Hmieueor 5@ &ooL Gugib Soocme0” o160 @\ feNs et uBHSIs).

bl eor il mifl
(6oUIUID DD MID DIGWICICVS (WPSHS6mNT)

*Blwweor SiHlsnf &ooL uflesremins FTTOISD UPHIGD CUTEI, DITE DIWICUO(HEHE) TSNS GIEODETIHS /
GDONNWED HL_6)Iq &60&&6T GGTLTIUL &6 19 Hlemeoulled &pibamGeor Sicvcos) Hlepiemauulled(mibsT@oor,
Sisemeor HOWDBI(H st vesiwneri GsieumemaoTusbSheE HomWleTemnind sneiTHISIPL T O\5ifleflbs
Gouctor(iib. BT Cledreori, MbH s Digpioucoi HHGuNgIeTor  UemiulleSBHEH NHeSssuuL(H
GsiibOsH&sIUL L. useilulléo Hlwwerd @FWOIUGHID BHroT cuemr aBseb gemm FHwmeT Sicvcog)
GDONNWE BLolgSm&ESEAT Doui B @sTLIOUL LT dISsSsaucmeowd Hwwer Sl
@siicurementus Sl @S @s5fledéss Geauesor (Hib.

53. @siieui, Somewru aupl ellesoremriiusSlemeor FwilNSs Sleteor, Sirst usilulleo GaibS(HibsT6D,
HooLSlTemng FT6TMISPEWT Dicdevg GODbsUL Fb &l uaflullco CFihs &H&6ucme0s
O5flafss somLlleromws sreTdIHD Gsmfl efleoremribésst Ul (Hertorg oresim @F 2 ms
@urplllemer@ur  uSHGaubhmid  @FLIW Gouctor(hid.  Houmdleorneo  eleoremoriiud 2 Fflwu
HEOL_ (P& OH&HE L Uletreor Hlrmaiflésiiu(hib.

54. Gsieui &l ueflulleSimibg Bestiur LrGeor ; ussflumey @&wwWIUL L TG6or ; ueiudleSI(Hba)
NeoSUHHSTCOM 15885616060 Goioui &HooTs RHPemDUILSIeY Dashboard eumulleons
@aiieun ememrwd S @& s @5 ifleS&s @euevor (Hib. SH6IMleoTTed 6%l 60T 606TUILLD 2 flw
HEOL_ (P& ©OH&HE L Uletreor Hlrmsiflésiiu(hib.

55.  O@sflo usflsdr (WgsoLWTES (WiqaIBL EHE (Woirer, @ fla’ usiuler 6Thg Hlemeoulieb,
Sieurg) uenfl Hlemeoulleo ar@ssoyib wmbHmib Gmiflig6ir, SiBmeus ueil Hluweorid G&WWBUL L T@oom
Sicoeogl UenilufleSi(piHg eNeoSluilmibeT@oom, uswfl Bésd /1 uflwume GFELWOLLT L T@T ig)
GMNHS HHMm0 CsiauTemanusbSlih@GHs s fleflés Geaustor(Hib. Heumleormeo, 6Slesorerortiub 2 flw
HEOL_ (P& OH&HE L Ulereor Hlrmaiflésiiu(hib.

56. ueflufleo 2 eter  @sieuisHseT, “HooLulleremwd ETeTMIGMWN " USIGaDHDD CFLIW &eumleorTeo
eNlesor sortIutb 2_iflw hemL_ (WM& (61h &@LU SlesTeorit Himafléaestuhib.
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NiHB&ifdoms - I1
W oSreuTieT S g Sloori

“(p cSreormar SrmamiedSleort - eredrucult

S urgisTiyl usoLulled erbs@an ugeil Hlemeoui@eosnb (Rank) (someSmmnaGaum Bicocog)
soreiTreoeonsanmesGeur) abyeoL wennnssds @smereriul L YT, Q&TLiihg <HmIons &reodShEh
Goonwnoed ueniyflibgl, 01071979 (p&Hed 30.061987 auemruileonest &moodSleo (Saesor(h) HITL &G
2 " uL) 1pssesoreumm) ueflulleS (b g efl(HefsstuLr_L .

o Oy Coucor(HiBsnomend sHolliss YD SMTCOHISEHESNS, SHOUDTT BLSHEDS SIG060H)
SDUSIGTEMLD SHITTE0THIS (61 & &M1& UIUMG] Dicdevg) Ul &b @&IUL L eurTe (155860
FOLL TGl DI6060G)]

<. WHG) QUIHLIBISOTHEE S & emmwiocd uenilyflibg @&mbhs eflpuusSleo Gaefloubs el Sicocos)

&St urgsTiyy uemLulled 61hs e UM HlemeoullBeosoyib (Rank) (someiTTTe:G6uT Dicdevs) &6
SrreocoseurmesBeur)  uenflyflibg 01071987 sT@on  SFHEGHU  UIn@sm  SuefluileS(mHiHs)
NHef&s0ur_L e,

1. SiaHooL W QFNHS Sl(HUuSSleo gy Slusbg 6t Geusilonbsol; Dicoeog)

<. Snreeuts uaofluler smTeToNsGaT Bi6bevg) Meuflest s (UL HE SUMDHUL_L & pibleneod
snreorhisaetlerm@oor, (B GIoNE STTcTRISGTST SigliucnLuiled GeueflGwid wHSHGIoN Dicocos)
Swoonemio @iligySub Gubhm Caiatlabg o Sicoeos)

8. Osmhg NlpuuslermeossT), UL & Geomiys srrewrons QgL SussI ot Gleveflabs e
160608

FF. @GOG L sreob ueflyflibg HeumneT HLSHms Dicdeod SDEUNCTEND ST C0TIRIS (OTH &SNS
vefllupe| Sicveog) ueflifdsd  @QFLWOUT Lemns  Sicoeomogid @&mhs  eSlgpuusSleo
Oouefloubsounmas Dicoconenib uewilds@sTenL Guh m @evefleunhs .

1511986 DiT@OI Dicvoog AHHGHU BImGasr giliey Gubm YirmbhSu Srmemet usoL eows G&ibhs
GrmhHw SrrageuiucoLufieo G&isbgd Gsmereruur L Glesr (embodied) @sm_fdfluneor usflésnes
@lf_l%,@uub @ubpei, uenL_Uueailuilesr STTERTLTES 2oreTL HEaT, 6STei(Hg GUDDIT Dicdcog)

Srnax)iey ieH oo Uifledleneor & G&iibs SlesTau(mHb auemasuileri SuTsHSS glemnuiled(Hibg SImemDIcy
SiGH&FD U@ oT(HS815 GsmeTeTUul () Besor(Hib SUTSHSISSHIODES S(HLU HSHIUIUL MDED,
SITED)ie Bi(6hH & 6d UfluiiBeo @i 19.07.1989 DictT GmI Dicveog) 1% @&UNIDGET gulie) Gubhm) Riig, Slwib
OumuaTseT Dicboos SnmareuiuafiuilesT srreoTors@an Dicdeog Sieuflesr &L (HUuTL g HE
SuunbHUL_L g, piblemend s ihisatleorm@eor, hdgieus smreorbisaflesr SiqtiuemLuSléo Geuafl@uind,
IDHS G0N Sicoeog Goum) Gl Siwconemio gIliey S SIL 65T 19.07:1989 65T G Sicdeog 1M EU SimGam
W(HSGI01E STTewThisatleormeo uepiulleSI(mHibs cSl([HieN&seslur L cul: Sicocog)

14041987 b BIEHSE (POOTEOIT WM WISHIGEHEE Gwoons SIMEReN DiEHF® Finmuiled
b mtuesiuileo uemiwmb Hlweurr; Dicocog)

WS GIuE sTeobisaflermeo 6Sl([HieNesaslur Lol whmib WS GIeuD / SWeoNemD ggm%@mfo @ubm
@avafloubsoul: Dicocos)

Smmagicy  oNlE  BEILV)&r&Ep Siourg ull SeflGoueaid GsomeuiuLns sy dSleormed
e emovSSlhis6T 1987 DiTEDIN Dicdeog iHHE&GUIIDE UiluiledBibg elhHieSlsatur_ i gy Swibd
Oumiueul; icoeog)

SIT&FTeo SieueauiBun gy SiMleNsasUIuL &de 1q.wW D HUTESET.

Sunax)icy eSnisoflesr oumfleHTTs6T (U 6T 6oTToT SNTE)IcNsSIeTITE &(HSUUL DML TT&H6T.

Smggioy oSl 13 BII Vien&p uemll GsomeuiuLns sTreordHSleormco 1987-pid  h60or(h
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181

ereamnoud Slhsehe@ (Wer uaiulleSi(hibg eSlevdssliul_Leul, (poesTeTmaTusmHL 6SITT&HES &IHSIUL
WL,

(podreormer SnneycusSleori aB@seb @p usesll uexflulleo @&ibg &Sl Sledreori (YedTeoTMET
Sunax)eud STt 6TGTM &opIensemutl @UD (LGNS

Sifleféens Goueflui_(h), ellesoremriumiser GUDUUhHeusHaTer Smis) BrafleSipbg gmmesor(hHé @ e,
wuuesL U ueflufleSipibgl, efHeNuyt CUDMI(HEEGL SITEBICICSTI&HNT AHOBTSHIS &G S1semerub
@uHMIHUISIGST Dieuii s oD 65 6asor soortIdl & & cormib.

Gaitoyd &1°_L aord FoIcns: ST6sor(h (Pemm I (HIb &HL_L_6worb O1F®ISsHsH G5 cmailcoemen.

Bl eor 5168 (H): Seueumleléemauileo GOWGL_OuC_(Heirer &redSltiuesoflull_rhiserfleo,
(P oOTEOTOT SITEDIcus ST (hdsTer S @8168H Shibluwers BsiellheE Gum bbb, 2erSlw Hlemeo
12 ocucomyetor Seucumdleisemsuiico GO (Hleter  us&EHSE WL ([HID  EUTHHSID.
ShblwoeardShasreor S ssEsShH o GOUEIL  Yflmas Gsibs sSE&HSwrer wHmID
@Qunpdsoner  (pereormer  @rnemeudleri  @&HESH  @QFabwou L weonm (Turn) &@
Gsiiaunseilcosmev creofled, 2885 eu@UYL Clflomons @&ibs (WedTeorner SIMEcusSleoTi Dicdcons
Bou@mr(mH Bsiieucmrd @&T6sor () Sib(pemm HIFuUHID..

LS Db, QIGTITHISOIT :

Gaiioul SIMTETGID Bi660G) &HL_HUGHL. Dicdevs) llmert) uemLulled Spibg cN(HeM&sIuLr L el 6Teor
2 fleono  Gasnapd  OQuNRg, CanflbmesEhdE BSOS, eToorTeT  Srmaiedsleori
peoaumflussmeo euphisiiu’ L Seurg ussllelihefloyé (Discharge Certificate) enssridladleo Spibay
Bp&saoL ugadbSleo 2 mSGwroubl L aihi@mudiemer@ur (Bonafide Certificate) isooog
@i Sw Q& Hluursnemremw@wi (Pension pay order) u&Beubmid Gt Geuesor (HIb.

(W cSreormer SmgmicudSleor Fwitislss Gouctorigw FTeiT OIS UG aubd

1. Gsiieuflesr @uwf

2. el s Hlemeo (UHN), uemL_ulledsr GUWIT (<SG UL / HL_HUEHL /
eSlmeoruemL)

uemL_uSleo G&iihS Hieir

N(HlieM&sUur_L prer

N([HEMNSSIUL_L SHESTEOT SITIT 00T I 6T

(eiTeoToT SnmamicudSleotii sTesTug @& MG tuL Geuesor (Hib

N o o > W

goilig) Shwib GuH M) IIBUGITT

glig Sl &I (HIIUN 65 600T 6T680T

© ®

SirregiausSleo uafiyflibs Gurg) HL SemsU|b R(RSHESPID
10.  eflavor 6oort1 91 @b useMNUN 6T @UWIT
M. UGOL 6T6T0T.

12. peoflwi sWIPHTEH iT&lesr & aBseyd @ useiulleo uexfiyflibg)
QO&reoTg (HSSIDTIT? Wb oTeotled, auSls@Eb ugeilullest Guwi whHmIb
uemotluleo @&iihs Hmeir.

182 ileflbomns Geuefludll_(i), efleoremriubiser GupluhleushaTeor Smd brefleSi(Hibs GITesor(HdE o,

puuemL U ueniulleS(mibg), efHleMuyt @QuDeSi(HeE b SmaeeSTiser ST ulg.eudSleor ulg GIf
2 mISlEMHY ugeuGemsW D WHHID Deuisers usoL UGfleller Gemeoeufl Bbbg (Commanding
Officer) Qupuu’ L anerdHseoRub Someworweudl efetreorifsEh Gurg uHGBoubmb G&Fw
@ouedor (Hlib.
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Gaiteumméo FWIUGSEIUL Caustonigw 2 mSlGwmp
BT  Shs Meorewriud  eweowns  Gmmg  HluwersdHer , Bsielledr g UuemLudfleo
@siibOsH&sIUL_ LT, SrmemieutiucnLullediphg wWgomwwns eSlhHellssuul_(HerGeresr /, o)
OuibmieT@eredt 6T6STUSI OBMLfUTeoT Heueord &FredtMlemeor uefibluwer DiWaueHEE SHUS
SeflsGh aemswled sTes0 OFWLGMGT eredTmib, BHIST SWIPHTEH DirstuesilwreTiseT (Uewf
BlubsemeorseT) &1L b, 2016, Slifle) 63-65TULY. (Y GTEOTTOT ETTED)ICNS S|60T (HEHSTGT &6PICHSHEHENET S GillIdHe
&GS OubmieT@omesT 6165 MID &35 65T eLp6old 6r h MId@&TeTSIGm 65T,

SLb Baiieuiflesr sma GWIMTILD

uesfhumb mIb HUEHSSTGOT FTETHISD

IBIT6OT, 6TEOTEOTILID 2 _6iTem &H&HeueSledTulq. (6T600T) ..o (USEN) . (@UWIE)
.. BB 60 @TTEIGMIUETHUSIG BH0EHE GMOIUGILOUL L usflssTendems Hlemmey G&ieu creors
FneormeifléHEmebdr.

8L b:
Cas: SImeEial uenL &g emeoauflesT 6maswTiub

183. Bsiiouiser &G G&T(HaHsUUL(HloTer ulg.6udSled siu 2 MGl GImpblemwiyb Foititlss Geuesor (Hib.

Self Declaration

1) | am aware of the fact that, as per the proviso to Section 3 (j) and 3(y) of the Tamil Nadu
Government Servants (Conditions of Service) Act, 2016 (Tamil Nadu act 14 of 2016) and as per note Il
under para.4-A of the Commission’s Instructions to Applicants, “In all cases, an ex-serviceman once
recruited to a post in any class or service or category, cannot claim the concession of being called an ex-
serviceman for his further recruitment”.

2) | am also aware of the fact that as per para.14 (P)(V) of the Commission’s Instructions to
Applicants “Any change in the employment status of the candidate, whether appointment to, or resignation /
removal / dismissal, from a post, at any stage of the recruitment process, until completion of the entire
selection process, must be informed to the Commission. Any failure in this regard shall result in rejection of
candidature after due process”

3) Knowing the above facts, | (EX.NO.......ccccoveieiiiiiiiiiiiiiee e ) EX.RanK.......ccccvvvviviiiiiiiiinnnee,
NaAME ..o Of i, District hereby declare that | have never been
employed in any post in any class or service or category classified under State service or Subordinate service
of Tamil Nadu.

4) Knowing the above facts, | (EX.NO.......cooooiiiiiiiiiiiiiiiieeee ) EX.RanK.........cccoovvvveninnnnnnn.
Name ....cccovvviiiieeeee Of e District hereby declare that | have been employed in
................................................... State service or Subordinate service of Tamil Nadu as
.................................. from..................t10...................after my retirement from the Armed Forces. | also

enclose herewith the No Objection Certificate obtained from my employer.

5) Further, if the above declaration is found to be false, | may be subjected to any departmental /
legal/ penal action as deemed fit and my candidature to the said examination will be cancelled by the
Commission after due process.

(*Strikeout whichever is not applicable)
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Date : Signature

Place : Name

184.

21

22

23

24.

244

Register No.
Ex. No.
Rank

Mobile No.

BSTT SeueoThISm6TU USGaubHDID @& geudlerieo, 2 flem Gsmred 2 Fliu HemL (W D& EH &G
Slesreorii Hlrmasiflésiu(Hib.

Hlifeorudlsstur_ L @oempunoni wrbhmis Spermefiser

Blifeoruilssiul_L @oemnun(hienLw wrbhmid Smoerneflser eresrusui @mINGI_ L Sweoremouilesr Sierey
SierelLdsalqll euemsUiicd aIHIUMIGSSEIUL T SHHST60, GMOIUGIL L Sweoremwulleirdiore] 40%
SeredhH@ @&ommellcocons wnbmisbSlmeormefiuresGeur wbHmib GO L Sweoremio SierellL_&&e 1q W
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Hlwdlsastul_(Herer snedrmeflé @b Sigpieuconmed &medTmefleasluL_L HUFsET.

Coiioyd &1 1L_coord FopIems: &1°_L_coorld 018 oIS gleuSledI(Hibg elevssofldasiu(bhleur.

Hlwweor RFHEE®H): (Blifcoruilssiur L Gempun(henLw wrbmid SoerreflsensE Serb sreoriur L
uSleflasEHdE) uscSlaEhésTer Gy Hlwerhisafleo, S SITTelLii / S SITTesl -SimHHsSulcort
(pesrsflem SiqtiuemLulled) ; uhiGqulileri / lsab SlHuhHissiur L eugusleri ; Efwrdleri /
Saocomdlwi Sicveons QlbuhHldsiur L eu@ulleri ; Gibupissiu’ L Saeomd eu@ulleori whHmib
Ourguiifle), AEW &§16E" HIU Vifloysafle, BpssTab (1), (<) wHDID (&) Oflesemers Fmibs
Blifeooruilssiul_L @emmun(hemLww wrbhmisSmerretlesons@ soom 155685, (FF) Hmb (2-) p&Shu
Sresor(hy) Slifleysemerd &mibg Hlifeoruilsstiul L @sopun(heoLw wrbhmd SoerraflsEndE CFisbs) 1
&5655(pb S 081658 () auBISIUL_(Hl6TorT g,

()  umiemeub@mi hmIb G&emmHs uMiemaud SDeTIEHL WM ;

(=) &g Cserm@smi b mib &L ysSlmeotled ihsHs&6TeEmL ;

(&) o8&, srosafle @smmun (el wel, epemer agib, O1&m (R GmmuieSi(mibs) BetorL_ e, eueris &l
Goonun(hlemL Guimi, DibdlevssiéSHeo unSlastur_GLmit b mib sem&nbmi @suinmeor(WhHGmm :

(F) W 198D, SiPleysmi GempunhleoL Gwmi, GO 558686 censuileoneT &hHEWD hmedleo
&oonun () bHmIb weorHedle| Grmis;

(2) Gwbhse DUl L (i) (PpsH6d (FF) eemr @ enmu(hsefléd 66 mis@Eb Ghul’ L @& e»mu(heemorts
QubHD(HSSH60 HMID &TEHIG&HTTEMWL 65T UMTEmEUSSIDET &MY, 2 1° UL UEOCUCHEWITCOT
Sweoremio.

LS Db, AIGTOTTHISOIT:

wrHmisb Smoeormefls@Ehbencor 2 fleowser 6, 201760 GOWIGIL_ UL (Heiter Spsesor uig euGSleo,
aeoMuUMIGSIUL_(Hleter  FTerMIsD aWwhisssalq  S@EGSHombbs &6 @MINGIL_ Ul Herer
Sigpieueofl dlmibg Guoiiul L wrbmsSmernefls encrdlgemw Hifewruilsasiul L @&emnu(HemLtw
b ms Slmeorreflser Ewitislées Geuesor (HIb.
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Form V
Certificate of Disability
(In cases of amputation or complete permanent paralysis of limbs or dwarfism and in case of
blindness)
(Name and Address of the Medical Authority issuing the Certificate)

Recent passport
size attested
photograph
(Showing face only)
of the person with

disability.
Certificate No. Date:
This is to certify that | have carefully examined Shri./ Smt./ Kum.
son/ wife/ daughter of Shri Date of Birth (DD/ MM/ YY) Age
years, male/ female Registration No. permanent resident of
House No. Ward/ Village/ Street Post Office
District State , whose photograph is affixed above, and
am satisfied that:
(A) hel she is a case of:
* locomotor disability
* dwarfism
* blindness
(Please tick as applicable)
(B) the diagnosis in his/ her case is
(C) he / she has % (in figure) percent (in words) permanent
locomotor
disability/ dwarfism/ blindness in relation to his/ her (part of body) as per guidelines
T number and date of issue of the guidelines to be specified).

2. The applicant has submitted the following document as proof of residence:-

Nature of Document| Date of Issue Details of authority issuing
certificate

Signature/ thumb
impression of the
person in whose
favour certificate of
disability is issued.

(Signature and Seal of Authorised Signatory of notified Medical Authority)

Page 40 of 147



Form Vi
Certificate of Disability
(In cases of multiple disabilities)
(Name and Address of the Medical Authority issuing the Certificate)

Recent passport size
attested photograph
(Showing face only)
of the person with
disability.

Certificate No. Date:
This is to certify that we have carefully examined Shri/ Smt/  Kum.
son / wife / daughter of Shri

Date of Birth (DD/ MM/ YY) Age

years, male/ female . Registration No. permanent resident of

House No. Ward/ Village/ Street Post Office District
State , whose photograph is affixed above, and am satisfied that:

(A) he/ she is a case of Multiple Disability. His/ her extent of permanent physical impairment/ disability
has been evaluated as per guidelines (..........cccccuveeeee.. number and date of issue of the guidelines to
be specified) for the disabilities ticked below, and is shown against the relevant disability in the table
below:

Sl. Disability Affected |[Diagnosis| Permanent physical impairment/

No. part mental disability
of body (in %)

1. | Locomotor disability @

2. | Muscular Dystrophy

3. | Leprosy cured

4. | Dwarfism

5. | Cerebral Palsy

6. | Acid attack Victim

7. | Low vision #

8. | Blindness #

9. | Deaf £

10. | Hard of Hearing £

=
=

Speech and Language
disability
12. | Intellectual Disability

13. | Specific Learning Disability
14. | Autism Spectrum Disorder
15. | Mental iliness

16. | Chronic Neurological
Conditions

17. | Multiple sclerosis
18. | Parkinson's disease

Page 41 of 147



19. | Haemophilia
20. | Thalassemia
21. | Sickle Cell disease

(B) In the light of the above, his/ her over all permanent physical impairment as per guidelines
T number and date of issue of the guidelines to be specified), is as follows : -

In figures :- --—------m-mmmmmm- percent

In words :- percent

2. This condition is progressive/ non-progressive/ likely to improve/ not likely to improve.

3. Reassessment of disability is:
(i) not necessary, or
(i) is recommended/ after ...... years ..... months, and therefore this certificate shall be valid till --
- ------ (DD) (MM) (YY)
@ e.g. Left/ right/ both arms/ legs
# e.g. Single eye
£ e.g. Left/ Right/ both ears

4. The applicant has submitted the following document as proof of residence:-

Nature of document| Date of issue Details of authority issuing
certificate

5. Signature and seal of the Medical Authority.

Name and Seal of | Name and Seal of Name and Seal of the
Member Member Chairperson

Signature /  thumb
impression of  the
person in whose favour
certificate of disability is
issued.
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Form VII
Certificate of Disability
(In cases other than those mentioned in Forms V and VI)
(Name and Address of the Medical Authority issuing the Certificate)

Recent passport size

attested photograph

(Showing face only)
of the person with

disability.
Certificate No. Date:
This is to certify that | have carefully examined Shri/ Smt/ Kum son/ wife /
daughter of Shri Date of Birth (DD/ MM/ YY) Age years, male/
female Registration No. permanent resident of House No.
Ward/ Village/ Street Post Office
District State , whose photograph is affixed above, and
am satisfied that he/ she is a case of disability. His/ her extent

of percentage physical impairment/ disability has been evaluated as per guidelines (.................
number and date of issue of the guidelines to be specified) and is shown against the relevant disability
in the table below:-

Sl. Disability Affected | Diagnosis Permanent physical

No. part impairment/mental disability
of body (in %)

1. | Locomotor disability @

2. | Muscular Dystrophy

3. | Leprosy cured

4. | Cerebral Palsy

5. | Acid attack Victim

6. | Low vision #

7. | Deaf €

8. | Hard of Hearing €

9. | Speech and Language disability

10. | Intellectual Disability

11. | Specific Learning Disability

12. | Autism Spectrum Disorder

13. | Mental illness

14. | Chronic Neurological Conditions

15. | Multiple sclerosis

16. | Parkinson's disease

17. | Haemophilia

18. | Thalassemia

19. | Sickle Cell disease

(Please strike out the disabilities which are not applicable)
2. The above condition is progressive/ non-progressive/ likely to improve/ not likely to improve.

3. Reassessment of disability is:
(i) not necessary, or
(if) is recommended/ after __ years __ months, and therefore this certificate shall be valid till (DD/
MM/ YY)
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@ - eg. Left/ Right/ both arms/ legs
# - eg. Single eye/ both eyes
€ - eg. Left/ Right/ both ears

4.The applicant has submitted the following document as proof of residence:-

Nature of document| Date of issue Details of authority issuing
certificate

(Authorised Signatory of notified Medical Authority)
(Name and Seal)

Countersigned

{Countersignature and seal of the

Chief Medical Officer/ Medical Superintendent/
Head of Government Hospital, in case the
Certificate is issued by a medical authority who is
not a Government servant (with seal)}

Signature/ thumb
impression of the
person in whose
favour certificate of
disability is issued.
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List of Certifying Authority for the issue of disability certificate

TABLE —|
S Medical Authority for the Certifying authority to issue
NO‘ Specified disability purpose of the certificate
' issue of disability certificate of disability
Any doctor/ medical
In case of amputation or | Hospitals/ Institutions/ Primary | practitioner working in the
1 complete permanent | Health Centres run by Central | Hospitals/ Institutions/ Primary
paralysis of limbs or | and State Government/ Statutory | Health  Centres run by
dwarfism Local bodies Government/ Statutory Local
bodies.
District Hospital/ Other hospitals/
Institutions run by Central and | Medical Board consisting of
2 | Multiple Disabilit State Government /Statutory | three members of whom two
P y Local Bodies having relevant | will be specialist dealing with
medical specialist and | relevant disabilities
testing/assessment facilities
Hospitals/ Primary Health
Specified Disabilities not Centers / Institutions run by A specialist dealing with the
: : . | Central and State Government/ o -
3 | mentioned in Serial . . relevant disability as specified
Statutory Local bodies having | . .
numbers 1 & 2 above : . in the Table - 1l given below
relevant medical specialist and
testing/ assessment facilities
TABLE — I
Sl. .
No. Category Specialist
Locomo;or disability  other than Specialist in Physical Medicine and
1 amputation or complete permanent o .
; . : Rehabilitation or Orthopaedician.
paralysis of limbs and dwarfism
5 Muscular Dystrophy Specialist in Physical Medicine and
Rehabilitation or Orthopaedician.
3 Leorosy cured person Specialist in Physical Medicine and
prosy b Rehabilitation or Orthopaedician.
Specialist in Physical Medicine and
4 Cerebral Palsy Rehabilitation or Orthopaedician.
. - Specialist in Physical Medicine and
5 Acid Attack Victim Rehabilitation or Orthopaedician.
6 Blindness Specialist in the field of Ophthalmology.
7 Low Vision Specialist in the field of Ophthalmology.
8 Deaf Specialist in the field of Ear, Nose, Throat
(E.N.T).
, Specialist in the field of Ear, Nose, Throat
9 Hard of Hearing (EN.T).
L Specialist in the field of Ear, Nose, Throat
10 Speech and Language Disabilities (E.N.T) and Neurologist.
Children with intellectual disability below the
age of 18 years — Paediatrician or
11 Intellectual Disability Paediatric Neurologist or Psychiatrist.
Adults with intellectual disability above the
age group of 18 years — Psychiatrist.
Medical board consisting of
12 Specific Learning Disabilities a) Paediatrician; and

b) Psychiatrist and Trained Psychologist.
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Medical Board consisting of

13 Autism Spectrum Disorder a) Psychiatrist and Trained psychologist; and
b) Paediatrician or General Physician.
14 Mental lliness Psychiatrist.
Medical Board consisting of
Chronic Neurological Conditions such :Z]dPsychlatrlst and Trained Psychologist
15 as Multiple Sclerosis and Parkinson’s

b) Neurologist; and
c) Orthopaedician or Specialist in Physical
Medicine and Rehabilitation.

Disease
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e 11

1. Agriculture
(Degree Standard)
Code: 491

Unit I: Importance of Agriculture (10 Questions)

Importance of Agriculture in Indian Economy and its sectoral relationship - Agricultural Development
through five year plans in India and Tamil Nadu - Growth pattern of crops in India and Tamil Nadu in terms
of area, production and productivity - Government Agricultural Policies — Agricultural development through
NITI AAYOG — import and export — role of NSC, FCI and PDS - Sustainable Developmental Goals.

Unit Il: Fundamentals of Crop Production (20 Questions)

Factors of Production - Agricultural seasons of India and Tamil Nadu - Cropping patterns in India and
Tamil Nadu - package of practices of different crops — Agro-Climatic zones of India and Tamil Nadu and
their features - Weather and Climate - Weather forecasting — Remote sensing and GIS application -
Climate change and its impact — Minimal tillage  practices — Stress mitigating technologies including
microorganisms — Nanopatrticles and their applications — Natural farming and Bio-inoculants — Organic
certification and standards — Drone technology in Agriculture.

Unit Ill: Natural Resource Management (20 Questions)

Soil - Soil structure - Factors influencing soil structure - Physical and Chemical properties - Effect of
nutrient availability and plant growth — Soil health - Problem soils and their management - Soil survey - its
objectives and scope - Soil fertility and productivity — Soil testing — Chemistry of Macro and Micro Nutrient
— Soil health - Integrated Nutrient Management - Dry farming - Rainfed agriculture - Conservation of soil
and water - Watershed and waste land development. Land use pattern and planning - Size and distribution
of holdings - types and systems of farming - Water resources development and management - Command
area development - Ground water Development and Conjunctive use - Water use efficiency - Quality of
irrigation water - Its effect in soil and crops - Management of poor quality water for crop growth.

Unit IV: Crop Management & Allied Agricultural Activities (24 Questions)

Cropping systems and integrated farming - Recycling of agricultural waste - Organic manures, green
manures, bio fertilizers - Balanced usage - integrated nutrient management - Physiological disorders in
crop plants and their management - Plant growth regulators — Regulation of flowering — Classification of
stresses — Physiological adaptation of crop plants for abiotic stress - Irrigation management of different
crops, Mushroom cultivation, bee keeping, silkwork rearing etc., Energy in Agricultural production -
Sources - Solar, wind, animal, biomass and biogas - Mechanization in agriculture - Tractors & tillers -
Agricultural implements and Machineries and their usage - livestock and poultry rearing.

Unit V: Crop Improvement (26 Questions)

Principles of breeding - Breeding methods in self, cross and vegetatively propogated crops - Modern tools
in crop improvement — Heterosis breeding and Hybrid seed production technologies — Synthetic and
composites — Breeding for biotic, abiotic and quality traits. Latest varieties of major crops in Tamil Nadu —
Variety release procedures - Application of bio technology in Agriculture - Tissue culture & its significance
- Transgenic Plants - Marker assisted selection — Markers - mapping population - speed breeding - Plant
Genetic Resources: Collection conservation and exchange-Crop varietal protection-PPV& FR authority
and its role.

Unit VI: Seed Science and Technology (20 Questions)

Seeds - Importance of quality seeds in Agriculture — Nucleus, Breeder, foundation, certified and labelled
seeds — Characterisation of good quality seeds - Seed certification techniques and processing in Tamil
Nadu - Seed testing — Seed testing laboratories-ISTA standards for seed testing - seed village concept
Seed Act - Seed coating and priming technologies - Seed enhancement technologies — Varietal
deterioration of crops — causes and maintenance — Post harvest handling of seeds.

Unit VII: Crop Protection Principles and Practices (24 Questions)

Importance of pest, disease, nematodes and weed management in agriculture — categories of pests,
diseases, nematodes and weeds - pest and disease surveillance and weather forecasting on pest and
disease incidence - Symptoms of damages, biology and control measures of pest, disease and
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nematodes of major crops in Tamil Nadu - Integrated pest, disease and nematode management in crop
production - Pesticides and their use in IPM — mode of action - Pattern - plant protection equipments and
their use - Plant quarantine - Storage pests, disease and hematodes and their management - Importance
of biological control in pest, disease and nhematode management - Weeds - Major weeds and their control
— Pollinators and their safety — Banned and Next generation agro-chemicals.

Unit VIII: Farm Business and Finance Management (20 Questions)

Farm business management - Principles of farm business management — Types and systems of farms-
Classical Production Functions - Cost concepts - Management of resources - Farm Planning and
budgeting - Investment analysis — Risk and uncertainties in Agriculture - Agricultural credit system in India
- Multi credit delivery system - Role of nationalized banks, NABARD and Regional Rural Banks - Lead
Bank Scheme - Service area approach - Scale of finance-Credit Worthiness-3Rs,5Cs and 7Ps of credit-
Crop Insurance - Kisan Credit Cards (KCC) - Agricultural Insurance Company.

Unit IX: Agricultural Marketing and Market Intelligence (20 Questions)

Marketing - Agricultural marketing - Market structure — Marketing Efficiency - Price Spread-Market
Integration-Market Risk-Speculation and hedging - Market Institutions- Warehouses and rural godowns -
Agmark-Cooperatives - Commodity Boards — Agri business management — Farmer Producer
Organisations and Agri-business incubation - Principles of Management-Entrepreneurship - Development
- Forms of Business organizations - Agricultural Price Policy - CACPMSP - FRP- Procurement Price-
Policies for agricultural development - Economic liberalization - WTO and its impact on agricultural export
- IPR — APEDA - International trading in agricultural commodities - Importance of Agriculture in Indian
economy - Land size and distribution of holdings and land use pattern in Tamil Nadu - Agriculture under
Five Year Plans (FYPSs) - Food Security - Public Distribution Systems (PDS) - Buffer Stock.

Unit X: Agricultural Extension: Principles and Methods (16 Questions)

Extension methods for transfer of technology - AV aids-Communication models - Use of ICT in transfer of
technology-Diffusion and adoption- Pre and post independent rural development initiatives: key features,
strength and weakness of individual programmes - Programme planning and evaluation methods- Rural
sociology - key features of Indian rural system-value system-social change- rural migration. Role of
women in Agriculture — Social organisations and Non-Governmental organisations — Extensions /
Agricultural Developmental programs by ICAR / Government —e-Agriculture and Digital Tools.

2. Agricultural, Mechanical, Automobile and Civil Engineering
(Degree Standard)

Code: 562
Unit I: General Engineering (20 Questions)
Statics of Particles, Equilibrium of Rigid bodies, Properties of Surfaces and Solids, Centroid, Centre of
Gravity, Dynamics of Particles, Friction in Machine Elements, Stress, Strain and Deformation of Solids,
Theories of Failures, Design of Shafts and Couplings, Fluid statics, equations of continuity and
momentum, Bernoulli’s equation, Flow through pipes, head losses in pipes, bends, Pumps and its
applications, Valves and Types, Iron Carbide Phase Diagram, ferrous and nonferrous alloys, Heat
treatment of ferrous and non-ferrous metal, Engineering and commodity polymers, composites, nano-
materials, Foundry Technology- Metal Forming Processes, Metal Joining processes, Manufacturing of
Thermo Setting and Thermo Plastic Products, Inventory control - Economic Order Quantity (EOQ) -
quantity discounts, ABC Analysis, Operations Research, Assignment Model, Critical Path Method (CPM)
and Program Evaluation Review Technique (PERT), Queuing Models, Industrial Safety.

Unit Il: Surveying and Hydrology (20 Questions)

Surveying — Instruments - Methods of surveying — Linear measurements - Computation of area —
Triangulation, intersection, traversing, cross staff survey — Plane table survey — Earth work computation
-Simpson’s and trapezoidal rule - Levelling - Definition - Types of benchmarks - Different types of
levels — Reduced level by rise and fall method and height of collimation method - Contouring — Profile
surveying - Cross section survey - Use of Minor instruments - Theodolite survey - Total station - GPS
survey. Hydrology — Measurement of rainfall, evaporation and infiltration — Estimation of runoff — Factors
affecting runoff — Computation of volume of runoff and peak flow — Unit hydrograph - Occurrence and
movement of ground water - ground water exploration techniques - hydraulics of wells, types of wells and
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their construction - Well drilling — Methods and machinery - Techniques for different formations - Well
logging - Types of well screen - Design of well screens - Well development - Yield testing.

Unit 1ll: Soil Erosion and Conservation (15 Questions)

Soil erosion — Types — Factors affecting erosion by water and wind - Stages of water erosion - Biological
control measures and their suitability - Contour farming, strip cropping, mixed cropping, intercropping
and mulching - Mechanical control measures and their suitability — Design and construction of contour
bunds, graded bunds, terraces, contour stone walls, contour trenches, staggered trenches and diversion
drain - Gully control structures - Drop spillway, chute spillway, pipe inlet spill way and check dams -
Wind erosion — Types and control - Wind breaks and shelter belts - Dry farming techniques for improving
crop production - Estimation of soil erosion - Universal Soil Loss Equation.

Unit IV: Watershed Development and Management (15 Questions)

Watershed — Concept, types and delineation - Land capability classification - Participatory
Rural Appraisal Technique — Watershed development plan — Estimation of cost and benefits -Gully and
ravine reclamation — In-situ & Ex-situ water harvesting, micro catchments — Ground water recharge -
Artificial recharge techniques and methods - Farm pond and percolation pond — Selection of suitable soil
and water conservation practices — Afforestation — Holistic planning - Watershed based rural development
— Use of aerial photography and remote sensing in watershed management - Applications of Remote
sensing and GIS in planning and development of watersheds including forest cover and water resources.

Unit V: Farm Irrigation, Structures and Drainage (30 Questions)

Irrigation - Sources — Soil- water- Plant relationship - Water requirement of crops — Measurement
of irrigation water - Weirs and flumes - Methods of irrigation - Surface, Sprinkler, Rain gun and drip
irrigation - Irrigation automation - Drip irrigation — Components and design - Wetting pattern - Filters and
Fertigation tanks - Pump capacity - Operation and maintenance - Sprinkler irrigation - Components -
Sprinkler performance - Hydraulic design of sprinkler systems - Duty and delta relationship — Irrigation
scheduling - Irrigation efficiencies and their estimation - Pumps - Types, selection and installation -
Design and construction of farm structures — Site selection — Quality — RCC - Foundation, basement and
superstructure — Types of roofs — building plan and estimation, requirements of farm house, threshing
floor, drying floor, poultry house, dairy farm, rat proof go down and farm roads - Design features
earthen dams and gravity dams - Water conveyance structures — Earthen channels and lined channels
— Advantages of lining — materials of lining — Design of channel cross section — Crossing control structures
— Road crossing structures — Culvert, inverted siphon aqueduct — Their uses - Underground pipe line
system — Components and their functions — Structures for plant environment — Green houses, poly
houses and shade nets — Construction and utilization - Soilless culture. Drainage - Causes of water
logging and salt problem - Methods of drainage - Design of surface, sub-surface and vertical
drainage systems - Improvement and utilization of poor quality water - Reclamation of saline and alkali
soils.

Unit VI: Farm Power (20 Questions)

Sources of Farm Power- Construction and working of Spark Ignition (SI) and Compression Ignition (CI)
engines- Thermodynamic principles of SI and Cl engine - Two stroke and Four stroke engines -
Turbo charging — Fuel injection systems, Ignition, Lubrication and Cooling systems, Speed governors,
Electrical systems of Internal Combustion engines - Different types of tractors, bull dozers and power
tillers - power transmission systems, Types of Clutches and Gearboxes, Differential, Final drive system,
Braking system — types, constructional details and operation, Steering system - — types, constructional
details and operation, Suspension system — types, constructional details, uses of hydraulic system in
tractors, hitching system, three point linkage- tractor power outlets. Resistances to vehicle motion, vehicle
performance characteristics, Operations using bull dozer, Types of wheels and tyres — Battery: types,
constructional details and working principle. Tractor stability - mechanics of tractor implement
combination, weight transfer - Ergonomic considerations in operation of tractors, Safety devices in
tractors, Maintenance of tractors. Single phase induction motor - three phase power measurement
methods- Power factor- Electrical pump sets - regulated DC power supply, DC machine, DC
generator, DC motor, starter - torque and efficiency - Electronics in Agriculture - Semi -conductors,
transistors, operational amplifiers — Digital electronics, counters, encoders, decoders, Digital to Analog
and Analog to digital converter-Instrumentation - transducers - strain gauges, types and gauge factor -
force measurement using strain gauges, Torgue measurement, pressure measurement, flow
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measurement temperature measurement, thermocouples, speed measurement MICroprocessors,
microcontrollers, PID controllers, PLC - Electric vehicles in Agriculture.

Unit VII: Farm Machinery (20 Questions)

Earth moving equipment - Back hoe with front end loader, Crawler excavator - Bull dozer - blades-
shovels-soil digging machines-primary tillage implements-indigenous plough, Mould board plough, disc
plough, chisel plough, sub soiler, methods of ploughing — secondary tillage implements-cultivators,
harrows, rotary tillers, rotavator, land shaping machinery- laser leveller, ridger, bund former, raised bed
former, puddler. Calculation of field capacity, field efficiency. Sowing and transplanting —seed drills,
types - different types of metering mechanisms, planters, broadcasters and rice transplanters, pneumatic
planters- intercultural implements - dryland weeders, wetland weeders, manual and power operated
weeders - plant protection equipments — sprayers - types of sprayers - Drone sprayer - calibration of
sprayer, types of nozzles, drift — harvesters - sickle, mower, cutter bar, reaper, binders, windrowers -
threshers - principle of threshing, types of threshers, threshing drums, calculation of output capacity,
combines, working principles, components of combine. Root crop harvesters, cotton harvesters,
cotton strippers, sugarcane harvester, maize harvesters, vegetable and fruit harvesters, crop residue
management machinery - cost estimation of farm machinery.

Unit VIII: Unit Operations in Food and Agricultural Processing (20 Questions)

Heat transfer principles — Conduction, convection and radiation - Types of heat exchangers - Unit
operations — Evaporators - Types - Mechanical separation — Filtration — Sedimentation — Settling —
Centrifugal separation — Cyclone separation - Size reduction — Mixing — Blending — emulsification -
Food processing operations - Pasteurization — Sterilization — Canning - Retort processing - Extrusion
processing of foods - Methods of drying of foods — Preservation of food by irradiation - Microwave and
dielectric heating - Fats and oil processing — Extraction methods and equipment - Food packaging —
Materials and characteristics — Suitability - Processing of milk and milk products, packaging of milk -
Principles of refrigeration and applications in food industries — Cold storage of fruits and vegetables -
Design aspects

Unit IX: Process Engineering of Agricultural and Horticultural crops (20 Questions)

Engineering properties of food materials — Moisture content — Methods of determination — Psychrometry
- Drying — Thin layer and deep bed drying — Types of heat sources and types of dryers - Cleaning and
grading — Principles — Separators — Efficiency — Performance index - Shelling and decortication — Seed
processing and layout of seed processing units - Rice processing — Parboiling and dehusking of paddy
— Machines used - Milling of corn, pulses and millets - Material handling equipments - Conveyors
and elevators - Storage — Conditions for safe storage — Bag and bulk storage — Silo storage - Design
aspects - Modified atmosphere storage — Storage structures - Equipment used for processing of
horticultural crops — Preservation of fresh fruits and vegetables — Drying and dehydration — Processing
of coffee, tea, rubber, cashew nut, coconut, oil palm, aromatic plants, flowers and spices.

Unit X: Renewable and Bioenergy (20 Questions)

Solar energy — Solar collectors — Air heaters - Solar dryers — Water heaters - Solar cold storage— Solar
photovoltaic systems and applications- Solar PV pump, fencing - Wind energy - Suitable sites — Types
of wind mills — Wind mill components — Applications — Performance of wind mills - Biomass resources
— Agro residues — Characteristics - Conversion technologies — Biochemical conversion — Biogas
plant — Types and selection, construction, operation and maintenance - Slurry handling -
Thermochemical conversion — Stoves — Types - Improved stoves — Pyrolysis — Charcoal production —
Gasification — Briquetting — Alternate renewable energy systems - Hydro power, Geothermal, ocean and
hydrogen energy- Energy storage systems- Energy Conservation- Cogeneration - Energy plantation and
environmental impact — Global warming — Clean development mechanism (CDM) and role of afforestation
- Biofuels — Biodiesel feedstock, production and by-product utilization — Ethanol — Production and
utilization — Emission - Standards and control.
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6. Computer Science, Information Technology, Electrical, Electronics and
Communication Engineering
(Degree Standard)

Code: 554
Unit I: Programming In C, Python and Object Oriented Programming (20 Questions)
C Programming:
Data Types — Expressions — Input/ Output Operations — Decision Making and Branching Statements
— Looping Statements — Arrays — Initialization — Declaration — One dimensional and Two dimensional
arrays. String — string operations — String Arrays. Simple programs — sorting — searching — matrix
operations — Function — Definition of function — Declaration of function — Pass by value — Pass by
reference — Recursion — Pointers — Definition — Initialization — Pointers arithmetic - Pointers and arrays
— structure date type — structure definition — Structure declaration — Structure within a structure — Union
— Programs using structures and Unions — Storage classes, Pre-processor directives - File Handling

Python Programming:
Python Interpreter and Interactive Mode-Data types-Statements- Expressions-Boolean Values and
Operators-Strings-Arrays of Numbers- Lists-Tuples-Dictionaries-Functions-File Reading and Writing

Object Oriented Programming:

C++ Programming features — Data Abstraction — Encapsulation — Class — Object — constructors — static
members — constant members — member functions — pointers — references — Role of this pointer —
Storage classes — function as arguments — String Handling — Copy Constructor — Polymorphism — compile
time and run time polymorphisms — Function overloading — operators overloading — dynamic memory
allocation — Nested classes — Inheritance — virtual functions. Abstract class — Exception handling —
Standard libraries — Generic Programming — templates — class template — function template — STL -
containers — iterators — function adaptors — allocators — Parameterizing the class — File handling concepts.

Unit Il: Data Structures and Algorithms (20 Questions)

List ADT — array based implementation — linked list implementation — singly linked lists — circularly linked
lists — doubly-linked lists — applications of lists — Polynomial Manipulation — All operation
(Insertion, Deletion, Merge, Traversal) — Stack ADT — Evaluating arithmetic expressions — other
applications — Queue ADT - circular queue implementation — Double ended Queues — Priority Queues
- application of queues — Trees: Binary Tree - Binary Search Tree-Tree Traversals —Operations- AVL
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Tree-Splay Tree-Red Black Tree- Binary Heap- Skew Heap- Leftist Heap - Binomial Heap-Fibonacci
Heap- Sorting algorithms: Insertion sort — Selection sort — Shell sort — Bubble sort — Quick sort —
Merge sort — Radix sort — Heap Sort - Searching: Linear search — Binary Search - Hashing: Hash
Functions — Separate Chaining — Open Addressing — Rehashing — Extendible Hashing — Graph
Algorithms: Minimum Spanning Tree — Shortest Path Algorithms - Graph Traversals -Directed Acyclic
Graph- Topological Ordering-All Pair Shortest Path Algorithms- Floyd Warshall algorithm- Bellman Ford
Algorithm-Network Flow Algorithms- Ford Fulkerson Algorithm-Amortized Analysis of Algorithms -
Algorithm Analysis: Asymptotic Analysis-Solving Recurrence Equations-Algorithm Design Techniques-
Greedy Algorithms-Dynamic Programming-Divide and Conquer.

Unit llI: Digital Logic and Computer Architecture (20 Questions)

Boolean Algebra and Logic Gates — Combinational Logic — Sequential logic Functional Units of a Digital
Computer - Arithmetic operations : Addition and Subtraction — Binary Multiplication — Binary Division —
Floating Point Numbers — Addressing Modes - Instruction Set Architecture — RISC and CISC Architectures
CPU Performance Metrics - Data path and Control — Hazards: Structural, Data and Control Hazards —
Dynamic Scheduling — Speculation — ILP and Thread Level Parallelism — Memory Hierarchy — Cache
Memories — Virtual Memory — Associative memories — Accessing I/0O devices Interrupts - Direct Memory
Access — Multicore Architectures — Open MP — MPI — Cache coherence policies — GPU architectures and
programming.

Unit IV: Database Management Systems (20 Questions)

INTRODUCTION TO DBMS - File Systems Organization — Sequential, Pointer, Indexed, Direct —
Purpose of Database System — Database System Terminologies — Database Characteristics — Data
models — Types of data models — Components of DBMS — Relational Algebra. LOGICAL DATABASE
DESIGN: Relational DBMS — Codd’s Rule — Entity — Relationship model — Extended ER Normalization
— Functional Dependencies, Anomaly — 1 NF to 5 NF — Domain Key Normal Form — Denomalization. SQL
& QUERY OPTIMIZATION — SQL Standards — Data types — Database Objects — DDL — DML — DCL —
TCL — Embedded SQL — Static vs Dynamic SQL — QUERY OPTIMIZATION: Query Processing and
Optimization — Heuristics and Cost Estimates in Query Optimization — TRANSACTION  PROCESSING
AND CONCURRENCY CONTROL —Introduction — Properties of Transaction — Serializability —
Concurrency Control — Locking Mechanisms — Two Phase Commit Protocol — Dead lock — TRENDS
IN DATABASE TECHNOLOGY - RAID - File Organization —

Organization of Records in Files — Indexing and Hashing — Ordered Indices — B+ tree Index Files — B
tree Index Files — Static Hashing — Dynamic Hashing — Object Oriented Database Management Systems-
Object Oriented Relational Database management Systems

Unit V: Operating Systems and Cloud Technologies (20 Questions)

OPERATING SYSTEMS OVERVIEW - Computer System Overview — Basic Elements, Instruction
Execution, Interrupts, Memory Hierarchy, Cache Memory, Direct Memory Access, Multiprocessor and
Multicore Organization. Operating system overview — objectives and functions, Evolution of Operating
System — Computer System Organization — Operating System Structure and Operations —System Calls,
System Programs, OS Generation and System Boot — PROCESS MANAGEMENT — Processes — Process
Concepts, Process Scheduling, Operations on Processes, Interprocess Communication; Threads —
Overview, Multicore Programming, Multithreading Models; Windows 7 — Thread and SMP Management.
Process Synchonization — Critical Section Problem, Mutex Locks, Semaphores, Monitors; CPU
Scheduling and Deadlocks — STORAGE MANAGEMENT — Main Memory — Contiguous Memory —
Allocation, Segmentation, Paging, 32 and 64 bit architecture Examples; Virtual Memory — Demand
Paging, Page Replacement, Allocation, Thrashing; Allocating Kernel Memory, OS Examples — I/O
SYSTEMS — Mass Storage Structure — Overview, Disk Scheduling and Management; File System Storage
— File Concepts, Directory and Disk Structure, Sharing and Protection; File System Implementation — File
System Structure, Directory Structure, Allocation Methods, Free space Management; I/O Systems.
Cloud Technologies: Cloud Characteristics-Cloud Service and Deployment Models-Virtualization-Virtual
Machines-Server, Network and Storage Virtualization-Hypervisor-Cloud Security Requirements-Threats:
Malicious Attacks-Events and Alerts- Security Information and Event Management - Hadoop —Map
Reduce Technique.
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Unit VI: Software Engineering (20 Questions)

Software Process and Project Management:

Introduction to Software Engineering, Software Process, Perspective and Specialized Process Models -
Software Project Management: Estimation — LOC and FP Based Estimation, COCOMO Model — Project
Scheduling — Scheduling, Earned Value Analysis — Risk Management — Introduction to Agility - Agile
Process - Extreme Programming - XP Process - REQUIREMENTS ANALYSIS AND SPECIFICAION -
Software Requirement: Functional and Non - functional, User requirements, System requirement,
Software Requirements - Document — Requirement Engineering Process : feasibility Studies,
Requirements elicitation and analysis, requirements validation, requirements management — Classical
analysis: Structured system Analysis, Petri Nets — Data Dictionary - SOFTWARE DESIGN -Design
process design Concepts — Design Model — Design Heuristic —Architectural Design — Architectural styles,
architectural Design, Architectural mapping using dataflow — User Interface Design: Interface Analysis,
Interface design — Component level Design: Designing Class based components, Traditional Components
—TESTING AND IMPLEMENTATION —Software testing fundamental — Internal and external views of
Testing — white box testing — basis path testing - control structure testing — black box testing —
Regression Testing — Unit Testing — Integration Testing — Validation Testing — System Testing and
Debugging — Software Implementation Techniques : Coding practices — Refactoring —PROJECT
MANAGEMENT —Cost Estimation — FP Based, LOC Based, Make /Buy Decision, COCOMO Il —
Planning — Project Plan, Planning Process, RFP Risk Management — Identification, Projection, RMMM
— Scheduling and Tracking — Relationship between people and effort, Task Set & Network, Scheduling,
EVA — Process and Project Metrics - DEVOPS Essentials - Build Model Using MAVEN - Building DEVOPS
using Azure.

Unit VII: Web Technology (20 Questions)

SCRIPTING LANGUAGES —Web page designing using HTML, Scripting basics — Client side and server
side scripting. Java Script — Object, names, literals, operators and expressions — statements and features
— events — windows —documents — frames —date types —built-in functions — Browser object model —
Verifying forms — HTML5 — CSS3 — HTML 5 canvas — Web site creation using tools — Event Handling-
PhP Scripting - JAVA PROGRAMMING — Features of java — Data types, variables and arrays — Operators
— Control statements — Classes and Methods — Inheritance. Packages and Interfaces — Exception
Handling — Multithreaded Programming — Input / Output — files — Utility Classes — Strong Handling — JDBC
— JDBC Overview —JDBC implementation — Connection class — Statements — Catching Database Results,
handling database Queries. Networking —Inet Address class — URL class — TCP sockets — UDP sockets,
Java Beans —RMI — APPLETs — Java applets — Life Cycle of an Applet — Adding Images to an Applet —
Adding Sound to an Applet — Passing Parameters to an Applet - Event Handling. Introducing AWT:
Working with Windows Graphics and Text. Using AWT Controls, Layout Managers and Menus. Servlet —
life cycle of a servlet. The Servlet API, Handling HTTP Request and Response, Using Cookies, Session
Tracking - MVC Architecture — Nodejs - Events — Listeners — Timers - Callbacks — Handling Data -
Implementing HTTP Service in Nodejs — NOSQL — MongoDB — Frameworks — SPRING — MERN — MEAN
— Flutter

Unit VIII: Computer Networks and Security (20 Questions)

NETWORKING FUNDAMENTALS & LINK LAYER —Building a network- requirements — Layering and
protocols — Internet Architecture — Network software — Performance; Link layer Services — Framing —
Error Detection — Flow control — MEDIA ACCESS & INTERNETWORKING — Media access control-
Ethernet (802.3) — wireless LANs -802.11 — Bluetooth — switching and bridging — Basic Internetworking
(IP, CIDR, ARP, DHCP, ICMP)- ROUTING — Routing (RIP, OSPF, metrics) — Switch basics — Global
Internet (Areas, BGP, IPv6), Multicast — addresses — multicast routing (DVMRP, PIM) - TRANSPORT
LAYER — Overview of Transport layer — UDP- Reliable byte stream (TCP) — Connection management —
Flow control — Retransmission — TCP Congestion control — Congestion avoidance (DECbit, RED) — QoS
— Application requirements — APPLICATION LAYER - Traditional applications - Electronic Mail (SMTP,
POP3, IMAP,MIME) HTTP —Web Services - DNS —SNMP — Mobile Computing — Mobile Computing
Vs. wireless Networking — Mobile Computing Application — Characteristics of Mobile Computing —
Structure of Mobile Computing Applications. MAC Protocols — Wireless MAC Issues — Fixed Assignment
Schemes — Random Assignment Schemes — Reservation Based Schemes —MOBILE INTERNET
PROTOCOL AND TRANSPORT LAYER - Overview of Mobile IP- Features of Mobile IP- Key Mechanism
in Mobile IP — Route Optimization. Overview of TCP/ IP — Architecture of TCP/ IP — adaptation of TCP
Window — Improvement in TCP Performance — MOBILE AD-HOC NETWORKS - Ad- Hoc Basic
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Concepts — Characteristics — Applications — Design Issues — Routing — Essential of Traditional Routing
Protocols — Popular Routing Protocols — Vehicular AdHoc networks (VANET)- MANET Vs VANET —
Security — Cryptographic Algorithms — Caesar Cipher — Hill Cipher — Vignere cipher — LFSR Sequences
— Number Theory —GCD —Chinese Remainder Theorem — Fermat's Theorem and Euler's Theorem —
Symmetric key Cryptography — DES — AES Algorithms — Public key algorithms — RSA — Diffe—Hellman
Algorithm — ElGamal System — Elliptic Key Cryptography — Digital Signatures — Digital Certificates —
Hashing — MD5 — SHA1 — Key Management — Kerberos —PKI —IP Security — Email Security — SSL — SET
—OS Security — Database Security.

Unit IX: Microprocessor and Embedded Systems (20 Questions)

8085 Architecture, Instruction set, addressing modes, Assembly language programming, Interrupts, timing
diagrams, memory and /O interfacing; 8086 Architecture, Instruction set, addressing modes, minimum
and maximum mode configuration, assembler directives, assembly language programming, interrupts;
8051 Architecture, Special Function Registers (SFRs) instruction set, addressing modes, assembly
language programming, I/O ports, Timers/counters, interrupts and serial communication.

Embedded System design process, Embedded processors — ARM Processor — Architecture, ARM
Instruction sets — Addressing Modes — Pipelining — Embedded C Programming — Looping Structures —
Register Allocation — Function calls — Pointer aliasing — Structure arrangement — bit fields — unaligned
data and endianness — inline functions and inline assembly — portability issues. Profiling and cycle
counting — instruction scheduling — optimized primitives. Multiple tasks and processes — Context switching
— Scheduling policies — Interprocess communication mechanisms — Exception and interrupt handling —
Performance issues. Meeting real time constraints — Multi-state systems and function sequences —
Embedded software development tools — Emulators and debuggers.

Unit X: Electrical, Electronics and its Applications (20 Questions)

Ohm’s Law - Kirchhoff’'s Laws — Solution of DC circuits with Independent sources only (Steady state), AC
Fundamentals: Waveforms, Average value, RMS Value, Impedance, Instantaneous Power, Real Power,
Reactive Power and Apparent Power, Power Factor — Steady State Analysis of RL, RC and RLC Circuits-
three phase circuits.

Magnetic Circuits— DC Machines: Construction, Working Principle, Types and Applications of DC
Generator and Motor, EMF and Torque equation. AC Machines: Construction, Working and Applications
of Transformer, Three phase Alternator, Synchronous motor, Single and Three Phase Induction Motor,
stepper motor, servo motor and BLDC motor.

Operation and Characteristics of electronic devices: PN Junction Diodes, Zener Diode, BJT, JFET, IGBT
and MOSFET- Voltage regulators - Operational Amplifiers - 555 timer IC based astable and monostable
multivibrator.

Solenoids, electro-pneumatic systems, proximity sensors, limit switches, piezoelectric, Hall Effect, photo
sensors, Strain gauge, LVDT, piezo electric crystals, differential pressure transducer, optical and digital
transducers, Smart sensors, Thermal Imagers.

Moving Coil and Moving Iron Instruments, Power Measurement, Energy Meter, Instrument Transformers
- CT and PT, Multimeter- DSO- Data Acquisition Systems — A/D and D/A Converters —Data Transmission
Systems — smart meters.

Single and Three Phase AC to DC Converters — uncontrolled and controlled rectifiers— Switched Mode
Power Supplies — buck, boost and buck-boost converter topologies —switching losses — Inverters — Single
and Three Phase Inverters — Voltage control —Pulse Width Modulation techniques — harmonic elimination
techniques — Uninterrupted Power Supplies- Batteries — types and characteristics.
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7. Computer Science, Computer Application and Information Technology
(PG Degree Standard)
Code: 556

Unit I: Computer Fundamentals, Programming in C, Python and Object Oriented Programming
(40 Questions)

Computer Basics and Practices:

Parts of a Computer — Input/Output Devices, Processors, Network Devices, Tools for Basic Software
Applications — Word Processors — Presentation tools — Spread sheet — Email tools — Database Processor
tools (SQL, MySQL, PostgreSQL, Oracle Database, MS-Access) — Online Meeting Platform.

C Programming:

Introduction to IT — Problem Solving — C Programming — Constants — Variables — Data Types -
Expressions — Input/Output Operations — Decision Making and Branching Statements — Looping
Statements — Arrays — Initialization — Declaration — One dimensional and Two dimensional arrays. String
— string operations — String Arrays. Simple programs — sorting — searching — matrix operations —
Function — Definition of function — Declaration of function — Pass by value — Pass by reference — Recursion
— Pointers — Definition — Initialization — Pointers arithmetic - Pointers and arrays — Function Pointer -
Structure date type — structure definition — Structure declaration — Structure within a structure — Union
— Programs using structures and Unions — Storage classes, Pre-processor directives - File Handling

Python Programming:
Python Interpreter and Interactive Mode-Data types-Statements- Expressions-Boolean Values and
Operators-Strings-Arrays of Numbers- Lists-Tuples-Dictionaries-Functions-File Reading and Writing.

Object Oriented Programming:

C++ Programming features — Data Abstraction — Encapsulation — Class — Object — constructors — static
members — constant members — member functions — pointers — references — Role of this pointer —
Storage classes — function as arguments — String Handling — Copy Constructor — Polymorphism — compile
time and run time polymorphisms — Function overloading — operators overloading — dynamic memory
allocation — Nested classes — Inheritance — virtual functions. Abstract class — Exception handling —
Standard libraries — Generic Programming — templates — class template — function template — Standard
Template Library (STL) - containers — iterators — function adaptors — allocators — Parameterizing the
class — File handling concepts.

Unit Il: Data Structures and Algorithms (20 Questions)

Linear Data Structures — Abstract Data Types (ADTs) — List ADT — array based implementation — linked
list implementation — singly linked lists — circularly linked lists — doubly-linked lists — applications
of lists — Polynomial Manipulation — All operation (Insertion, Deletion, Merge, Traversal) — Stack ADT
— Evaluating arithmetic expressions — other applications — Queue ADT - circular queue implementation
— Double ended Queues — Priority Queues - application of queues — Trees: Binary Tree - Binary Search
Tree-Tree Traversals —Operations- AVL Tree-Splay Tree-Red Black Tree- Binary Heap- Skew Heap-
Leftist Heap - Binomial Heap-Fibonacci Heap- Sorting algorithms: Insertion sort — Selection sort —
Shell sort — Bubble sort — Quick sort — Merge sort — Radix sort — Heap Sort - Searching: Linear
search — Binary Search - Hashing: Hash Functions — Separate Chaining — Open Addressing —
Rehashing — Extendible Hashing — Graph Algorithms: Minimum Spanning Tree — Shortest Path
Algorithms - Graph Traversals -Directed Acyclic Graph- Topological Ordering-All Pair Shortest Path
Algorithms- Floyd Warshall algorithm- Bellman Ford Algorithm-Network Flow Algorithms- Ford Fulkerson
Algorithm-Amortized Analysis of Algorithms - Algorithm  Analysis: Asymptotic Analysis-Solving
Recurrence Equations-Algorithm Design Techniques-Greedy Algorithms-Dynamic Programming-Divide
and Conquer- Back Tracking-Complexity classes — P, NP, NP Complete, NP Hard.

Unit IlI: Digital Principles, Computer Organization and IoT Concepts (20 Questions)

BOOLEAN ALGEBRA AND LOGIC GATES — Review of Number Systems — Arithmetic Operations —
Binary Codes — Boolean Algebra and Theorems — Boolean Functions — Simplification of Boolean
Functions using Karnaugh Map and Tabulation Methods — Logic Gates — NAND and NOR
Implementations. COMBINATIONAL LOGIC — Combinational Circuits — Analysis and Design Procedures
— Circuits for Arithmetic Operations, Code Conversion — Decoders and Encoders — Multiplexers and
Demultiplexers — Introduction to Hardware Description Language (HDL) — HDL Models of combinational
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circuits — SEQUENTIAL LOGIC - Sequential Circuits — Latches and Flips Flops — Analysis and Design
Procedures — State Reduction and State Assignment — Shift Registers — Counters — HDL for Sequential
Logic Circuits — Computer Organization — Components of a computer system — Technology —
Performance — Power Wall - Uniprocessors to multiprocessors; Instructions — operations and operands
— representing instructions — Logical operations — control operations — Addressing and addressing
modes — ALU — Addition and subtraction — Multiplication — Division — Floating Point operations —
PROCESSOR AND CONTROL UNIT — Basic MIPS Implementation — Building datapath — Control
Implementation scheme — Pipelining — Pipelined datapath and control — Handling Data hazards & Control
hazards — Exceptions — MEMORY AND I/O SYSTEMS — Memory hierarchy — Memory technologies
— Cache basics — Measuring and improving cache performance — Virtual memory, Translation
Lookaside Buffer (TLBs) — Input/ output system, programmed 1/O, Direct Memory Access (DMA) and
interrupts, 1/O processors.

8-Bit Embedded Processor - 10T Devices — Arduino - Sensors and Actuators - IoT Communication
Models and API - Communication Protocols - Programming and Interfacing - Connecting to the Cloud.

Unit IV: Probability and Queueing Theory (5 Questions)

RANDOM VARIABLES - Discrete and continuous random variables — Moments — Moment generating
functions — Binomial, Poisson, Geometric, Uniform, Exponential, Gamma and Normal distributions — TWO
— DIMENSIONAL RANDOM VARIABLES — Joint distributions — Marginal and conditional distributions —
Covariance — Correlation and Linear regression — Transformation of random variables — RANDOM
PROCESSES - Classification — Stationary process — Markov process — Poisson process — Discrete
parameter Markov chain — Chapman Kolmogorov equations — Limiting distributions — QUEUEING
MODELS — Markovian queues — Birth and Death processes — Single and multiple server gqueueing
models — Little’s formula — Queues with finite waiting rooms — Queues with impatient customers:
Balking and reneging.

Unit V: Database Management Systems (20 Questions)

INTRODUCTION TO DBMS - File Systems Organization — Sequential, Pointer, Indexed, Direct —
Purpose of Database System — Database System Terminologies — Database Characteristics — Data
models — Types of data models — Components of DBMS — Relational Algebra. LOGICAL DATABASE
DESIGN: Relational DBMS — Codd’s Rule — Entity — Relationship model — Extended ER Normalization
— Functional Dependencies, Anomaly — 1 NF to 5 NF — Domain Key Normal Form — Denomalization. SQL
& QUERY OPTIMIZATION — SQL Standards — Data types — Database Objects — DDL — DML — DCL —
TCL — Embedded SQL — Static vs Dynamic SQL — QUERY OPTIMIZATION: Query Processing and
Optimization — Heuristics and Cost Estimates in Query Optimization — TRANSACTION  PROCESSING
AND CONCURRENCY CONTROL —Introduction — Properties of Transaction — Serializability —
Concurrency Control — Locking Mechanisms — Two Phase Commit Protocol — Dead lock — TRENDS
IN DATABASE TECHNOLOGY - RAID - File Organization — Organization of Records in Files —
Indexing and Hashing — Ordered Indices — B+ tree Index Files — B tree Index Files — Static Hashing —
Dynamic Hashing — Object Oriented Database Management Systems-Object Oriented Relational
Database management Systems

Introduction to Distributed Databases — Multidimensional and Parallel databases — Spatial and
Multimedia databases — Mobile and web databases — Data Warehouse — Mining — Data marts -
NoSQL Database-CAP Theorem - Document Based Systems-Key Value Stores-Column Based
Database-Graph Database-Database Security-Access Control Mechanisms-Big Data-Big Data Analytics-
Big Data Tools

Unit VI: Operating Systems and Cloud Technologies (20 Questions)

OPERATING SYSTEMS OVERVIEW - Computer System Overview — Basic Elements, Instruction
Execution, Interrupts, Memory Hierarchy, Cache Memory, Direct Memory Access, Multiprocessor and
Multicore Organization. Operating system overview — objectives and functions, Evolution of Operating
System — Computer System Organization — Operating System Structure and Operations —System Calls,
System Programs, OS Generation and System Boot —- PROCESS MANAGEMENT — Processes — Process
Concepts, Process Scheduling, Operations on Processes, Interprocess Communication; Threads —
Overview, Multicore Programming, Multithreading Models; Thread and SMP Management. Process
Synchonization — Critical Section Problem, Mutex Locks, Semaphores, Monitors; CPU Scheduling and
Deadlocks — STORAGE MANAGEMENT - Main Memory — Contiguous Memory — Allocation,
Segmentation, Paging, 32 and 64 bit architecture Examples; Virtual Memory — Demand Paging, Page
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Replacement, Allocation, Thrashing; Allocating Kernel Memory, OS Examples — I/O SYSTEMS — Mass
Storage Structure — Overview, Disk Scheduling and Management; File System Storage — File Concepts,
Directory and Disk Structure, Sharing and Protection; File System Implementation — File System
Structure, Directory Structure, Allocation Methods, Free space Management; I/O Systems.

Distributed Systems: Distributed System Models-Distributed Communications-Global States-Causal
Ordering of Events-Distributed Mutual Exclusion Algorithms-Deadlock detection in Distributed Systems-
Consensus and Agreement Algorithms

Cloud Technologies: Cloud Characteristics-Cloud Service and Deployment Models-Virtualization-Virtual
Machines-Server, Network and Storage Virtualization-Hypervisor-Cloud Security Requirements-Threats:
Malicious Attacks-Events and Alerts- Security Information and Event Management - Hadoop —Map
Reduce Technique.

Unit VII: Software Engineering (15 Questions)

SOFTWARE PROCESS AND PROJECT MANAGEMENT: Introduction to Software Engineering, Software
Process, Perspective and Specialized Process Models - Software Project Management: Estimation — LOC
and FP Based Estimation, COCOMO Model — Project Scheduling — Scheduling, Earned Value Analysis —
Risk Management — Introduction to Agility - Agile Process - Extreme Programming - XP Process -
REQUIREMENTS ANALYSIS AND SPECIFICAION - Software Requirement: Functional and Non
—functional, User requirements, System requirement, Software Requirements - Document — Requirement
Engineering Process : feasibility Studies, Requirements elicitation and analysis, requirements validation,
requirements management — Classical analysis: Structured system Analysis, Petri Nets — Data Dictionary
- SOFTWARE DESIGN -Design process design Concepts — Design Model — Design Heuristic —
Architectural Design — Architectural styles, architectural Design, Architectural mapping using dataflow —
User Interface Design: Interface Analysis, Interface design — Component level Design: Designing Class
based components, Traditional Components —TESTING AND IMPLEMENTATION —Software testing
fundamental — Internal and external views of Testing — white box testing — basis path testing - control
structure testing — black box testing — Regression Testing — Unit Testing — Integration Testing —
Validation Testing — System Testing and Debugging — Software Implementation Techniques : Coding
practices — Refactoring -PROJECT MANAGEMENT —Cost Estimation — FP Based, LOC Based, Make
/Buy Decision, COCOMO Il — Planning — Project Plan, Planning Process, RFP Risk Management —
Identification, Projection, RMMM — Scheduling and Tracking — Relationship between people and effort,
Task Set & Network, Scheduling, EVA — Process and Project Metrics - DEVOPS Essentials - Build Model
Using MAVEN - Building DEVOPS using Azure.

Unit VIII: Web Technology and Mobile Application Development (20 Questions)

SCRIPTING LANGUAGES — Web page designing using HTML, Scripting basics — Client side and
server side scripting. Java Script — Object, names, literals, operators and expressions — statements and
features — events — windows —documents — frames — date types — built-in functions — Browser object
model — Verifying forms — HTML5 — CSS3 — HTML 5 canvas — Web site creation using tools — Event
Handling- PhP Scripting - JAVA PROGRAMMING - Features of java — Data types, variables and arrays
— Operators — Control statements — Classes and Methods — Inheritance. Packages and Interfaces —
Exception Handling — Multithreaded Programming — Input / Output — files — Utility Classes — String
Handling — JDBC — JDBC Overview —JDBC implementation — Connection class — Statements — Catching
Database Results, handling database Queries. Networking — Inet Address class — URL class — TCP
sockets — UDP sockets, Java Beans —RMI. Introducing AWT and Swing: Working with Windows Graphics
and Text. Using Controls, Layout Managers and Menus — Event Handling. Servlet — life cycle of a servlet.
The Servlet API, Handling HTTP Request and Response, Using Cookies, Session Tracking - MVC
Architecture — Nodejs - Events — Listeners — Timers - Callbacks — Handling Data - Implementing HTTP
Service in Nodejs — NOSQL — MongoDB — Frameworks — SPRING — MERN — MEAN - Flutter.

Mobile Application Development — J2ME Architecture — Configurations and Profiles — Mobile Information
Device Profile (MIDP) — MIDlets.

Unit IX: Computer Networks and Security (20 Questions)

NETWORKING FUNDAMENTALS & LINK LAYER - Building a network- requirements — Layering and
protocols — Internet Architecture — Network software — Performance; Link layer Services — Framing —
Error Detection — Flow control — MEDIA ACCESS & INTERNETWORKING — Media access control-
Ethernet (802.3) — wireless LANs - 802.11 — Bluetooth — switching and bridging — Basic Internetworking
(IP, CIDR, ARP, DHCP, ICMP)- ROUTING — Routing (RIP, OSPF, metrics) — Switch basics — Global
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Internet (Areas, BGP, IPv6), Multicast — addresses — multicast routing (DVMRP, PIM) - TRANSPORT
LAYER — Overview of Transport layer — UDP- Reliable byte stream (TCP) — Connection management —
Flow control — Retransmission — TCP Congestion control — Congestion avoidance (DECbit, RED) — QoS
— Application requirements — APPLICATION LAYER - Traditional applications - Electronic Mail (SMTP,
POP3, IMAP,MIME) HTTP —Web Services - DNS —SNMP — Mobile Computing — Mobile Computing
Vs. wireless Networking — Mobile Computing Application — Characteristics of Mobile Computing —
Structure of Mobile Computing Applications. MAC Protocols — Wireless MAC Issues — Fixed Assignment
Schemes — Random Assignment Schemes — Reservation Based Schemes —MOBILE INTERNET
PROTOCOL AND TRANSPORT LAYER - Overview of Mobile IP- Features of Mobile IP- Key Mechanism
in Mobile IP — Route Optimization. Overview of TCP/ IP — Architecture of TCP/ IP — adaptation of TCP
Window — Improvement in TCP Performance — MOBILE AD-HOC NETWORKS - Ad- Hoc Basic
Concepts — Characteristics — Applications — Design Issues — Routing — Essential of Traditional Routing
Protocols — Popular Routing Protocols — Vehicular AdHoc networks (VANET)- MANET Vs VANET —
Security — Cryptographic Algorithms — Caesar Cipher — Hill Cipher — Vignere cipher — LFSR Sequences
— Number Theory —GCD —Chinese Remainder Theorem — Fermat's Theorem and Euler's Theorem —
Symmetric key Cryptography — DES — AES Algorithms — Public key algorithms — RSA — Diffe —Hellman
Algorithm — ElGamal System — Elliptic Key Cryptography — Digital Signatures — Digital Certificates —
Hashing — MD5 — SHA1 — Key Management — Kerberos —PKI —IP Security — Email Security — SSL — SET
—OS Security — Database Security.

Unit X: Artificial Intelligence, Machine Learning and Data Science (20 Questions)

Artificial Intelligence: Problem Solving Agents-Search Algorithms- Uninformed Search strategies -
Heuristics Search Strategies-Local Search and Optimization Problems-Adversarial Search — Constraint
Satisfaction Problem (CSP)-Logics-Propositional Logic-First Order Logic- Reasoning: Probabilistic
Reasoning

Machine Learning: Types of Learning-Linear Regression Models and Types - Logistic Regression-
Bayesian Linear Regression - Gradient Descent- Linear Classification Models - Discriminant Functions -
Probabilistic Discriminative Models-Probabilistic Generative Models- SVM - Decision Tree - Naive
Bayes-Bayesian Modelling - Ensembling-Bagging and Boosting — Stacking - Random Forest - Clustering-
Gaussian Mixture Models - Expectation Maximization Algorithm - K Means - Probabilistic Graphical
Models — HMM - Bayesian Inference - Neural Network - Multi Layer Perceptron - Feed forward Neural
Networks - Back Propagation - Regularization

Data Science: Types of Data and Variables - Describing Data - Describing Relationships — Statistical
Testing-Python Libraries for Data Wrangling — NumPY — Pandas — SciPy — Scikit-learn - Data Visualization
— Matplotlib — Seaborn — Keras - Tensor Flow.

8. Criminology, Forensic Science, Psychology and Philosophy
(Degree Standard)
Code.571

Unit I: Sociology and Psychology of Crime (20 Questions)

Anomie — Merton and Durkheim, Culture Conflict, Sub-culture theories. Theory of Imitation — Gaberial
Tarde, Differential Association Theory, Drift and Neutralisation Theory, Translation Criminology, on-set
and Influence of Drugs and Alcohol on children behavior. Vagrant and Truant children — Legal controls.
Victimless crimes: Alcoholism, Drug Addiction, Beggary, Commercial Sex, Suicide, Delinquency. Anti-
social Behavior.

Unit II: Family centered & Community Influences - Crimes against children and women under
Indian Law (20 Questions)

Dowry, domestic violence, child abuse — Physical, Social, Sexual, Emotional and Neglect. Interreligion
and Inter-caste tensions and conflicts. Honour killing, Hate crimes and Blasphemy. Fundamental Rights
under constitution of India. Rights of person in custody. The protection of Human Rights Act, Protection
of Children from Sexual Offences Act (POCSO). The Immoral Trafficking Prevention Act, 1956 (Amended
2006) — Child Marriage Act.
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Unit Ill: Women and Juvenile Institutions with relevant legislations and International Guidelines
(20 Questions) Women Institutions: Vigilance Home, Protective Home children in conflict with law;
children and vulnerability. Juvenile Justice Board, Child Welfare Committee, Observation Homes, Juvenile
Justice (Care and Protection of children) Act, 2015. Juvenile Homes, Special Homes, Fit institutions,
Juvenile Aftercare Services, Juvenile Police Unit, Probation of Offenders Act and Parole. 3-R’s
Rehabilitation of punishment, Reformation and Reintegration. United Nations Standard Minimum Rules
for Juvenile Justice (Beijing Rules) and United Nations (Riyadh) Guidelines. Convention of the Rights of
the Children, Prevention of Delinquency.

Unit IV: Crime Prevention and Victim Assistance (20 Questions)

Crime prevention; Primary, Secondary and Tertiary. Neighborhood involvement, Situational crime
prevention, crime prevention through Environmental Design and Defensible space. United Nation
Declaration of Basic principles of Justice for victims of Crime and Abuse of power, 1985. Impact of
victimization — Physical, financial and psychological resilience, post — traumatic stress, growth, anger and
aggression management, Repeat victimization, routine activities theory, life style exposure. Restitution
and Restorative Justice.

Unit V: Forensic Science and Toxicology (20 Questions)

Forensic Science — Definition — Physical evidences — their classification and significance — Locard’s
Principle of Exchange Toxicology — classification and mode of action of poisons — narcotic drugs —
alcoholic beverages — Isolation and Identification of poisons, drugs and alcohol. Drugs: Pharmacological
actions, therapeutic uses and screening tests of the following drugsopium alkaloids-morphine, heroin,
antibiotics synthetic analgesics phenothiazines, meprobamate, diazepam pethidine, methadone
barbiturates stimulants tranquilizers amphetaminies, imipramines hallucinogens cannabinoids, LSD
hyhpnosis and sedatives antipyretics, analgesic, antiseptics and disinfectants - Alcohol manufacture of
ethyl alcohol and liquors constituents of liquors estimation of alcohol contents in liquors denaturation,
denaturants, industrial alcohol and power alcohol.

Definition of poisons - Mode of action of poisons - Extraction and purification of poisons in toxicological
analysis - Volatile poisons — metallic poisons - non-volatile organic poisons - water soluble compounds -
protein precipitation methods. Estimation of the following poisons Carbon monoxide, cyanide,
formaldehyde, methanol, chloral, chloroform, phenols, cresols, phosphorus and amphetemines Signs and
symptoms of H2S04, HNOS3, CO2, H2 S poisoning. Analytical methods for the estimation of ethyl alcohol.
Metallic poison-signs, symptoms of arsenic, mercury, lead and copper - Reinch test - Marsch Berzelius
and Gutzeit tests volumetric, colorimetric and instrumental methods of analysis of the above metals.
Pesticides & Insecticides Definition - general propertics poisonous nature - detection & isolation.

Unit VI: Forensic Biology (20 Questions)

Examination of biological fluids - blood, semen and saliva stains — forensic characterization of the above
stains — stain patterns of blood - Examination of fibres, hair, bones, teeth and skull — Fundamentals of
DNA Typing. Forensic Anthropology - Anthropometry and its uses - Biochemical and Molecular
Techniques: Blood and is composition — WBC, RBC and Platelets. Blood clotting, Blood grouping -
Antigens and Immunoglobins — Classes and functions. Collection and Preservation of Biological fluids
[Blood, Semen and Saliva] - Isolation of DNA from blood sample, and DNA Typing - Ethnobotany — Ethno
Medicinal Plant, Narcotic Plant

Unit VII: Introduction to Psychology (20 Questions)

Psychology — Branches - Biological Bases of Behaviour — Brain, Nervous System — Heredity —
Environment — Developmental Stages — Childhood - Adolescence — Adulthood — Attention — Kinds of
Attention — Perception — Illusion — Consciousness — Sleeping — Consciousness altering drugs — Memory
— Memory Models - Types of memory — Forgetting — Thinking — Intelligence — Theories of Intelligence -
Emotional Intelligence — Intelligent Quotient (1Q) - Creativity — Theories of Creativity — Motivation — Drives
— Classification of Motivation - Motives — Affiliation — Aggression — Emotion — Biological Basis — Theories
of Emotions.

Unit VIII: Health, Social and Wellbeing Psychology (20 Questions)

Health Psychology — Behavioural and Psychological correlates of iliness — Stress and coping — Managing
Stress — Personality — Types of Personality — Projective Techniques — Adjustment — Models of Adjustment
- Mental Disorders — Abnormality — Diagnosis — Diagnostic and Statistical Manual of Mental Disorders
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(DSM) — International Classification of Diseases (ICD) — Anxiety Disorder — Mood Disorder — Dissociative
and Somatoform disorders — Schizophrenia, Psychotherapies — Mental Hygiene - Yoga and Meditation —
Social Behaviour — Prejudice — Social Influence — Prosocial Behaviour — Group — Group Behaviour — Inter
group relation.

Unit IX: Indian Philosophy (20 Questions)

Hetrodox: Carvaka — Epistemology, Metaphysics and Ethics; Jainism — Bondage and liberation, Triratna
and Panchamaha Vratas, Sects of Jainism — Svetambara and Digambara; Buddhism — Four noble truths,
Eight fold path, Sects of Buddhism — Hinayana and Mahayana. Orthodox: Nyaya — Theory of knowledge;
Vaisesika — Theory of Atomism; Samkhya — Theory of Evolution, Theory of Causation; Yoga — Astanga
Yoga; Purua Mimamsa — Theory of Knowledge; Vedanta — Advaita — Maya, Brahman & concept of
liberation; Visistadvaita — world, God and liberation; Dvaita — Doctrine of Panchabedha.

Unit X: Logic and Ethics (20 Questions)

a) Logic: Nature and classification of Terms and Propositions, Laws of Thought, Square of Opposition,
Obversion & Conversion — Rules of Categorical Syllogism with fallacies; Mixed Syllogism — Hypothetical,
Disjunctive and Dilemma. Difference between Deduction and Induction, Problems of Induction Stages of
Scientific Induction, Characteristics of Hypothesis, Observation and Experiment.

b) Ethics: Rna — Rta; Karma; Purusharthas; Varnashrama Dharma; Ethics of Buddhism, Jainism and
Bhagavad Gita. Hedonism, Utilitarianism of Bentham and J.S. Mill, Intuitionism of Butler, Kant's
Categorical Imperative, Bradley's — My Station and its Duties.

9. Electrical and Electronics Engineering
(Degree Standard)

Code: 400
Unit I: Electrical Circuits (25 Questions)
Circuit elements — Kirchoff’'s Laws — Mesh and Nodal Analysis — Network Theorems and Applications for
DC and AC circuits: Thevenin’'s Theorem, Norton’s Theorem, Superposition Theorem, Maximum Power
Transfer Theorem — Sinusoidal Steady State Analysis of RL—RC-RLC Circuits - Resonant Circuits —
Natural and Forced Response — Transient Response of RL-RC-RLC Circuits — Two — port networks —
Three Phase Circuits — Star - delta transformation — real and reactive power — power factor

Unit II: Electric and Magnetic Fields (20 Questions)

Coulomb's Law — Electric Field Intensity — Electric Flux Density - Gauss's Law — Divergence — Electric
Field and Potential due to Point, Line, Plane and Spherical Charge Distributions — Effect of Dielectric
Medium — Capacitance of Simple Configurations — Magnetic Circuits — Magneto motive force — Reluctance
- Faraday’s laws - Lenz’s law — Biot - Savart’s law - Ampere’s law - Fleming’s Left and Right Hand Rule —
Lorentz force — Inductance — Self and Mutual Inductance — Dot Convention — Coupled Circuits

Unit Ill: Measurements and Instrumentation (20 Questions)

Units and Standards — Static and Dynamic Characteristics — Types of Errors — Error Analysis
Measurement of Current, Voltage, Power, Power — factor and Energy — Indicating instruments
Measurement of Resistance, Inductance, Capacitance and Frequency — Bridge Measurements
Instrument Transformers — Electronic Measuring Instruments — Multi meters — True RMS meter —
Spectrum Analyzer — Power Quality Analyser — Recording Instruments - X-Y Recorder —Magnetic
Recorders — Digital Data Recorder — Oscilloscopes — DSO — LED and LCD Display — Transducers and
their applications to the Measurement of Non —Electrical Quantities like Temperature, Pressure, Flow-
rate, Displacement, Acceleration, Noise level — Data Acquisition Systems — A/D and D/A Converters —
Data Transmission Systems — PLC — smart meters

Unit IV: Control Systems (15 Questions)

Mathematical Modelling of Physical Systems — Transfer Function - Block Diagrams and Signal Flow
Graphs and their Reduction using Mason’s Rule —Time Domain and Frequency Domain Analysis of Linear
Time Invariant (LTI) System — Errors for Different Type of Inputs and Stability Criteria for Feedback
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Systems —Stability Analysis Using Routh — Hurwitz Array — Nyquist Plot and Bode Plot — Root Locus—
Gain and Phase Margin — Basic Concepts of Compensator Design —PI, PD and PID Controllers — State
Variable formulation — state transition matrix —Eigen values and Eigen vectors — free and forced responses
of Time Invariant systems —controllability and observability.

Unit V: Electrical Machines (25 Questions)

D.C. Machines — Construction, Excitation methods — Armature Reaction and Commutation —
Characteristics and Performance Analysis — Generators and Motors — Starting, Speed Control and braking
— Testing — Losses and Efficiency. Transformers — Types — Construction and Operation — Testing —
Equivalent Circuits — Losses and Efficiency — All day efficiency — Regulation — Parallel Operation —Three
Phase Transformers — Auto-transformer. Induction Machines — Construction, Principle of operation —
Rotating Magnetic Field — Performance, Torque — Speed Characteristics, No-load and Blocked Rotor
tests, Equivalent Circuit —Starting, Speed Control and braking — Single-Phase Induction Motors —Linear
Induction Motors — Hysteresis Motors — Reluctance Motors. Synchronous Machines —Construction —
Operating characteristics and Performance analysis —Efficiency and Voltage regulation — Parallel
operation — V and inverted V curves of synchronous motors — Power factor improvement — permanent
magnet synchronous motor —Permanent magnet brushless dc motor — stepper motor

Unit VI: Power Systems (30 Questions)

Single Line Diagram of Power System — Per Unit Quantities —Power Generation Types - Hydro, Thermal
and Nuclear Stations — Pumped storage plants —Co generation — Economic and operating factors —
Modelling and performance characteristics of Power transmission lines and Cables - HVYDC transmission
—Mechanical Design of Transmission Lines - Sag — Insulators - ZBus and YBus formulation — Load flow
studies — Shunt and Series Compensation —Symmetrical and Unsymmetrical Faults Analysis — Transient
and Steady — State Stability of Power Systems — Equal Area Criterion — Voltage and Frequency Control —
Power System Transients — Power System Protection — Circuit Breakers — Relays classification of
protection schemes - overcurrent, distance, differential and carrier — Equipment protection - transformer,
generator, motor, busbars and transmission line — AC and DC Distribution — deregulation —energy
conservation and energy auditing

Unit VII: Analog and Digital Electronics (15 Questions)

Semiconductor Devices — PN junctions — Transistors — FET — Zener, Photo diodes and their applications
— Rectifier circuits — Voltage regulators — Multipliers. Biasing circuits — Small signal amplifiers — Frequency
response — Multi stage amplifiers —Coupling methods — Large signal amplifiers — Push-pull amplifiers —
Feedback amplifiers — Oscillators — Operational amplifiers and its applications — Precision rectifiers — Multi
vibrators — Voltage Controlled Oscillator -Timer.Digitallogicgatefamilies(DTL,TTL,ECL,MOS,CMOS)—
Logicgates-Simplification of Logic Functions — Design of Combinational circuits — Sequential logic circuits
—latch — Flipflops — Counters — Registers — multiplexers and demultiplexers —Schmitt triggers — Memories
(ROM,PLA and FPGA).

Unit VIII: Power Electronics and Drives (15 Questions)

Principle of Operation and Static and dynamic behavior of Power Semi conductor devices — Power Diode,
DIAC, SCR, TRIAC, GTO, MOSFET and IGBT — Single and Three Phase AC to DC Converters —
uncontrolled and controlled rectifiers —performance parameters — Single and Three Phase AC to AC
converters — Switched Mode Power Supplies — buck, boost and buck-boost converter topologies —
switching losses — Inverters — Single and Three Phase Inverters — Voltage control —Pulse Width
Modulation technigques — harmonic elimination techniques —Uninterrupted Power Supplies — Electrical
drives — motor load dynamics — load torque characteristics — Speed Control of DCD rives —
Converter/Chopper fed dc motor drives — Speed control of AC drives — induction motor drives — stator
voltage control and V/f control-synchronous motor drives - V/f control, self control, margin angle control
and power factor control

Unit IX: Digital Processors and Communication (10 Questions)

Architecture of 8085, 8086 and 8051 — Instruction Sets — Assembly Language Programming — Interfacing
for memory and 1/0O: 8255 Programmable Peripheral Interface — 8253 Programmable Timer Interface —
8279 Programmable Keyboard and Display Interface — 8257 Direct Memory Access Interface — Embedded
processors (ARM and PIC basics only). Classification of Signals and systems —Properties of Discrete
Fourier Transforms - FFT Computation — FIR Filters—IIR Filters: Butterworth Filters — Chebyshev Filters.
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Digital Communication Systems: Pulse Code Modulation and Demodulation —Adaptive Delta Modulation
— Frequency Division and Time Division Multiplexing —Data Communication Network Topologies -7-layer
OSI Protocol - 10T concepts

Unit X: Renewable Energy Sources and Storage Devices (25 Questions)

Renewable Energy — Sources and Features — Solar Radiation Spectrum — Radiation Measurement —
Solar Photovoltaic Cell — principle of operation — types — MPPT — Microhydel — Operating principle — Wind
Energy — components —wind power turbine types — MPPT — Site Selection — Types of Wind Generators —
smart grid —Electric vehicles - V2G and G2V — Fuel Cells — Batteries — types and characteristics — Super
Capacitors.

10. Environmental and Chemical Engineering
(PG Degree Standard)
Code: 393

Unit I: Environmental Policy, Environmental Legislations and Environmental Impact Assessment
(25 Questions)

National Environment Policy - International Conventions and Obligations, International treaties of
Environment-Water (P&C) Act, 1974 as amended - Air (P&C) Act, 1981 as amended - Environmental
Protection Act, 1986 with amendments and Rules and Notifications made under Environmental
(Protection) Act, 1986 for the management of hazardous waste, solid waste, e-waste, bio-medical waste,
plastic waste,
C & D wastes, battery waste etc., EIA - Notification, Methodology, models, Environmental Monitoring and
Management Plan, Public consultations as per EIA Notification.

Unit Il: Environmental Chemistry and Environmental Microbiology (15 Questions)

Chemical mass balance — Emission calculations — Green Chemistry principles —Aquatic Chemistry -
Atmospheric Chemistry and Soil chemistry — Representative sample collection techniques- Field and lab
analysis - Wet and Instrumentation Methods - Chemical speciation, Classification and Characteristics of
microorganisms - Microorganisms in wastewater and air - Applications of microorganisms in wastewater
treatment and soil remediation.

Unit lll: Principles & Design of Physico-Chemical treatment of Wastewater (20 Questions)

Water Quality criteria and indices - Wastewater characteristics - Unit operations - Principles and design of
screens, grit chamber, skimming tanks - Flow equalisation and neutralisation - Aeration and gas transfer
mechanisms — Sedimentation -Types of settling — analysis and Design of Sedimentation tanks - Process
and design of filtration systems - Adsorption, ion exchange, electro-coagulation, Electrodialysis, reverse
osmosis — RO reject Management - Disinfection.

Unit IV: Principles and Design of Biological Treatment of Waste water (25 Questions)

Types of Reactors - Mass Balance Analysis - Reaction and Reaction rates - Suspended growth process
- Role of microorganism - Growth kinetics, oxidation, modelling, mCRT, F/M Ratio, Bio kinetic coefficients
- Design of activated sludge process, Plug flow Reactor, Aerated lagoon - Oxygen Requirement, transfer
of oxygen, Equipments- Secondary clarifier, Sludge Volume Index, Sludge production, Operation and
maintenance, Attached growth process - Trickling filter - process, substrate removal, classification, design,
NRC, Rankine’s and Eccenfelder equation - Rotating Biological contactors - UASB - Sludge digestion -
sludge management — Advanced Biological Treatment — SBR, MBR, ANSBR.

Unit V: Air and Noise pollution Control (15 Questions)

Sources and Effects — Classification - Photochemical reactions, Atmospheric Stability - Lapse Rates,
Inversions, Plume Behaviour -Pollutant Dispersion, Emission Standards and Air Quality Standards, Air
Quality Index, Methods of Pollutant Sampling and Measurement, Continuous emission and Air Quality
monitoring. Control Methods for Particulate Emissions, Black carbon and Gaseous Pollutants; Indoor Air
Pollution, Automobile Pollution-Emission Norms and Control Techniques, Source apportionment studies,
Noise Pollution — Source — Effects — Standards - Measurement and Control Measures - Industrial Noise
Measurement and control.
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Unit VI: Solid and Hazardous Waste Management (25 Questions)

Sources, generation rate, classification and characteristics - source segregation and storage - methods
of collection - transportation - route optimisation — treatment —Incineration, Pyrolysis, Composting, MBT
and Landfilling, Bioremediation ,Bioaccumulations - disposal — Coprocess - Centralised and de-
centralised processing - Landfill design and operation - Dumpsite rehabilitation, Management of
hazardous waste, biomedical waste, plastic waste, construction and demolition wastes and E waste -
Resource recovery, recycle, reuse and product development from waste.

Unit VII: Statistical Approach and Modelling of Environmental Systems (15 Questions)

Principles of Environmental modelling, Statistical approach, model building, environmental models, Data
Sampling — Distributions — Inference - Estimation — Hypothesis Testing, Calibration, Validation, and
Sensitivity Analysis. Types of air quality models-dispersion and emission models, chemical and ecological
models, Pollutant and nutrient dynamics. Operational control of wastewater treatment processes,
microbial dynamics calculations, Surface and ground water Modeling.

Unit VIII: Industrial Pollution Prevention and Cleaner Production Technologies (25 Questions)
Industrial Manufacturing process description, Wastewater Characteristics, Source reduction, Treatment
and disposal, key issues emerging contamination and pollution control measures for highly polluting
industries such as Paper and Pulp, Sugar, Distillery, Chemical plants - Metal finishing, Iron and Steel,
fertilizer, Meat packing, Poultry plant - Automobile - Thermal power plants, Cement Plants, Textile dying,
Tanneries, Pharmaceutical, pesticides, petroleum refinery and petrochemicals - Integrated Waste
Management for zero discharge, Cleaner production process including process modification, raw material
substitution - Recycle and reuse of waste.

Unit IX: Environmental Safety and Risk Assessment (15 Questions)

Health and Safety systems in work places. Hierarchy of control measures for occupational health risks.
Accident, causes, mechanical and electrical hazards and preventive steps. Role of personal protective
equipment and the selection criteria. Significance of human factors in the establishment emergency
preparedness. Qualitative and quantitative risk assessment- Hazard identification and control, Hazard
assessment, Overall risk contours for different failure scenarios — disaster management plan -
Safety measures design in process operations. Ergonomics effects on humans. Inspections and audits,
safety policies, EHS issues.

Unit X: Sustainable Development, Environmental Management and Economics and Global,
Regional and Local Environmental Issues (20 Questions)

Sustainable Development Principles - International Conventions and treaties-Sustainable Development
Goals and Indicators, Environmental Management Systems — ISO 14001, 19000 - Environmental Auditing
— Ecolabelling- Life cycle Assessment-Design for Environment, Economics of pollution prevention - Cost
Benefit Analysis - Circular economy - Economic instruments for environmental protection - Pollutant tax
and emission trading - Natural resource economics, green building concepts.

11. Environmental Science, Biology and Chemistry
(PG Degree Standard)

Code: 557
Unit I: Introduction to Environment (30 Questions)
Environment: Components — Segments — Atmosphere: Troposphere — Stratosphere — Mesosphere —
Thermosphere — Lithosphere: Crust — Mantle — Core — Hydrosphere: Fresh water and saline water -
Biosphere — Ecology: Autecology — Synecology — Ecosystem: Structure and Function — Energy Flow —
Food Chain — Food web — Ecological pyramids — Biogeochemical cycles (C,N, P, S and water) - Ecological
successions: Primary and Secondary succession — Ecological interactions: Symbiosis - Commensalism
— Mutualism - Proto-cooperation — Amensalism — Predation — Parasitism — Natural resources:
Classification- renewable and non-renewable - Status and challenges. Water resources: Types —
Availability — Issues -Conflicts over water. Soil and mineral resources - Mineral exploitation and
Environmental impacts; Forest resources. Energy resources: Conventional and Non-conventional energy
- Sustainable development: Sustainable Development Goals (SDGs)
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Unit Il: Environmental Pollution and Management (30 Questions)

Pollution — Pollutant — Contamination — Contaminant - Point and non-point sources. Air pollution: Sources
- Primary and secondary pollutants - Criteria pollutants — VOCs — PAN - PAHs - POPs - Acid rain — Smog
— Oxidizing - Reducing. Air Pollution dispersion models: Looping — Coning — Lofting — Trapping - Indoor
air pollution —Effects. Control Measures: Scrubbers — Wet — Dry — Venturi — Filter — Bag filters —
Dehumidifier- Electrostatic precipitators (ESP) — Flue Gas Desulfurization (FGD). Cyclonic separators —
Catalytic converter. Noise pollution: Sources — Effects — Control measures. Water pollution: Sources —
Effects — Eutrophication — Biomagnification — Bioaccumulation — Control Measure — Waste water
treatments — Primary — Secondary —Tertiary — Common Effluent Treatment Plant (CETP) — Sewage
Treatment Plant (STP) — Constructed Wetlands. Soil pollution: Sources — Effects — Control measure —
Bioremediation — Microbial remediation — Phytoremediation - Heavy Metal Pollution — Hg - Cr — As — Se
— Cd - Pb - Sources — Effects - Thermal and Radioactive pollution - Municipal solid waste - Hazardous
waste — Biomedical waste — Effects - Control measures — Incineration — Pyrolysis - Gasification —
Composting — Ecotoxicology: Toxicant — Toxicity — Acute — Subacute — Chronic - Dose descriptor — LD50
— LC50 — NOAEL- Dose response relationship- Fate of Chemical in environment: Insecticides Fungicides
— Herbicides — Fertilizers — PCB - Dioxins. Land degradation- deforestation- desertification — urbanization-
Ozone layer depletion — Greenhouse Gases and Climate change — Meteorological indicators - Remote
Sensing and GIS for environmental Management — National river conservation plan — Carbon
sequestration and carbon credits.

Unit lll: Environmental Legislation, Policies and Standards (25 Questions)

Introduction to environmental laws - Constitutional provisions- Article 48A, Article 51A (g) — Article 21-
Major Indian Environmental Legislations: Water Act - Air Act - Environment Protection Act —
Environmental Protection Rules - Noise Pollution Rules — Biodiversity Act - Plastic and Solid waste
management Rules — National Green Tribunal Act — Bio Medical Waste Management Rules — The E-
Waste Management Rules — Hazardous and Other Wastes(Management and Transboundary Movement)
Rules- Environmental Impact Assessment Notification — Coastal Regulation Zone Notification. Central
Pollution Control Board (CPCB) - Environmental standards — Drinking water standards (IS 10500:2012)-
Discharge of Industrial Effluents into inland — Public sewers — Irrigation — Marine — Standards for sewage
treatment plants — Designated best use water quality criteria. National Ambient Air Quality standards —
Noise standards - National Green Tribunal — Environmental Impact Assessment: Screening- Scoping-
Public consultation — Methodologies — Environmental management plan- ISO 14000 series — Life cycle
assessment — Occupational health and safety: Preventive measures — Health screening measures.

Unit IV: Instrumentation and It’s Applications (30 Questions)

Basic Principles, Instrumentation and applications of Ultraviolet-visible (UV-vis.) spectroscopy; Beer-
Lambert’s law, solution preparation and small molecules analysis and Flow Injection analyzer - Fourier
Transformer Infrared spectroscopy (FT-IR): sample preparation - functional group analysis, Flame
spectrometry, Atomic Absorption Spectroscopy (AAS), Inductively Coupled Plasma - Mass Spectrometry
(ICP-MS), Inductively Coupled Plasma Emission spectroscopy (ICP-OES), Fluorimetry -
Chemiluminescence’s Detector system, X-ray fluorescence spectroscopy (XFS), Microscopy techniques:
(fundamentals only) Optical microscopy, Scanning Electron Microscopy (SEM). Transmission Electron
Microscopy (TEM).

Chromatographic Techniques: Basic Principles, Instrumentation and applications of chromatography —
Paper chromatography, Thin layer chromatography (TLC), High-performance Liquid chromatography
(HPLC) and Gas chromatography (GC), Gas-Chromatography with Mass Spectrometry (GC-MS).
Electrochemical Techniques: Basic Principles, Instrumentation and application of conductometry,
potentiometry — lon selective meter — Voltammetry — Turbidimetry and nephelometry, Elemental analyzer,
TOC analyzer, Portable Gas analysis, ambient air quality H.S, CO2, SO, NO2, NH3, O3, HC Particulate
analysis, Stack monitoring, Volatile organic Carbon (VOC).

Unit V: Analytical chemistry (30 Questions)

Titrimetric Analysis: Classification of reaction in titrimetric analysis — Standard Solutions — Normality,
Molarity and Molality - concentration units — Primary and Secondary standard — neutralization indicators
— self indicators and external indicators- acid base titrations — precipitation titrations — redox titrations.
Principles of gravimetric analysis — choice of precipitants and condition of precipitation, specific and
selective precipitants — Dimethyl glyoxime (DMG), cupferron, phenolphthalein, salicylaldehyde, ethylene
diamine — Co-precipitation and post precipitation.
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Sampling techniques and procedure for solids, effluent, water and air - Physical evaluation of water; color,
odour and turbidity. Chemical examination of water; alkalinity, Total Dissolved Solids (TDS), turbidity and
total hardness. Determination of carbonates, bicarbonates, sulphates, chlorides, nitrates, phosphate,
fluorides — sodium, potassium, SAR, iron, manganese, cadmium, chromium, lead, mercury and arsenic —
oil and grease. Biological evaluation of water; dissolved oxygen, biological oxygen demand, chemical
oxygen demand - organic pollutant and microbiological analysis.

Unit VI: Environmental Biology (10 Questions)

Physiology: Water relations of plants, lon Transport, photosynthesis, Photolysis of water, Carbon fixation
in C3-C4 cycles, Biological Nitrogen fixation, Stress physiology (Biotic and Abiotic), Photochemical
reactions, Oxidative Phosphorylation. Biodiversity - Biodiversity and its distribution; Levels and types;
Hotspots; Biodiversity loss - Threats to biodiversity - In-situ and ex-situ conservation approaches -
Biosphere reserves — MAB program - Pollution indicator organisms and adaptive mechanisms in
invertebrates, fishes, amphibians, reptiles and birds. Biophysics: Laws of Thermodynamics, Energy
transduction in biological systems. Migration of fishes, birds and mammals. Endangered and extinct
species - current status — IUCN Red list category.

Unit VII: Biochemistry Aspects of Pollution (10 Questions)

Introduction to Pollution and Biochemistry: Disruption of Biochemical Pathways by Pollutants.
Carcinogens and Environmental Pollution: Definition and Types of Carcinogens, Mechanisms of
Carcinogenesis - Oxidative Stress, Common Environmental Carcinogens. Biochemical Markers for
Carcinogenesis: Asbestos Toxicity - Heavy metal toxicity: Lead, Cadmium, Mercury, Arsenic and their
Biochemical Effects - Mechanisms of Toxicity: Free Radicals, Oxidative Stress, Antioxidants. Role of
Blood Tests in Detecting Pollutant Exposure: Effect of pollutants on human health. Pathways for
Detoxification: Phase | and Phase Il Detoxification.

Unit VIII: Environmental Microbiology (15 Questions)

Environmentally transmitted Microbial Pathogens (Mycobacterium tuberculosis, Streptococcus pyogenes,
Salmonella typhi, E.coli, Vibrio cholerae, Clostridium botulinum), Viruses (Enteric and Respiratory),
Indicator Microorganisms — Total and Faecal Coliforms, Faecal Streptococci. Biofouling and Biofilms;
Microbial toxicants (Tetanus toxin, Botulinum toxin), Aflatoxin, Waste water treatment (Aerobic and
anaerobic) — Waste conversion using microorganisms - Biofertilizer — Important plant diseases caused by
Bacteria, Mycoplasma, Virus, Fungi and Nematodes — Biocontrol agents — Integrated pest management.
Microbial Biotechnology — Fermentation technology — fermentation as a biochemical process —
Bioconversion: Production of Alcoholic beverages, Antibiotics, Amino acids, Vitamins and Organic Acids
— Single Cell Protein production (SCP).

Unit IX: Marine Environment (15 Questions)

Fundamentals of marine biology: Physical chemical properties of seawater-Chemical Properties-Vertical
stratification- horizontal stratification of marine ecosystem-Marine Ecosystems: coastal; pelagic; and
estuaries; deep sea; coral reefs; mangroves; sea grass meadows. Microorganisms; invertebrates;
vertebrates; marine plants; Turtles seabirds and marine mammals. Marine protected areas; conservation
strategies; IUCN categories. Human Impacts, disaster and its management: sea ranching; Artificial reef.
Marine Pollution and management: point and non-point source pollution; oil pollution; plastic pollution;
microplastic pollution; heavy metal pollution; nutrient pollution, pesticide pollution; PHC pollutions, thermal
pollution, nuclear pollution ballast waters and its impact.

Unit X: Biostatistics (5 Questions)

Biostatistics: Sampling techniques, Central Values (Mean, Mode, Median), Dispersion: absolute relative
probability: Binomial Properties, Problems, Fitting Positions, Normal, Skewness, Kurtosis, Correlations
and Regressions - Simple Linear Testing — large sample. T-test, Chi square Test — Two-way ANOVA
Experimental Design — Principles. CRD, RBD, LSD, Missing Plots — Figurative Representation (Bar
diagram, Pie chart etc).
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12. Evaluation and Applied Research
(PG Degree Standard)

Code: 213
Unit I: (5 Questions)
Indian Economy — Growth and development: Agriculture: Area, Yield, Production, marketing and sales.
Rural Development — Industry: Input and output — Service Sector : Types of service sector, skilled labour,
semi skilled labour and unskilled labour — Changing Sectoral contributions — Industrial Policy Changes —
FDI — Infrastructure: Public Health — Education — drinking water — sanitation — Public transport —Banking
and financial services—housing facilities—Nutrition — Investment — Public Private Participation — Inclusive
growth. Human Development: Concepts, Trends and Issues — Employment, unemployment, under
employment and disguised unemployment — concepts, measurement and Trends — Employment in
Organized and unorganized sector — Strategies for Employment Generation. Poverty: Concepts,
measurement and Trends, Fiscal Policy — FRBM Act — Goods and Service Tax (VAT) — Fiscal Federalism
— Parallel economy in India — Inflation: Definition, trends, estimates, consequences and remedies — RBI
— Monetary and Fiscal policy — Banking Sector Reforms — India’s foreign trade, composition, direction
and recent changes in trade policy — Balance of payments — India and WTO requirements — Global
Financial Crisis and its Impact on India. Index number: Consumer price index — Whole Sale price Index.
Time series analyses-Moving average Method

Unit II: (5 Questions)

Primary data collection - Field Investigation - Census method - Sampling Method — Direct personal
observation - Interview method - Indirect oral interview - Information through agencies - Mailed
Questionnaires and scheduled sent through enumerator. Secondary data collection - Books — Journals -
Government (Ministry) Records and reports from government agencies — Bibliography — Autography -
Web site - News Paper - Periodicals, etc Evaluation and preparation of the report and components of
evaluation Report: Executive summary-background and purpose - statement of the problem - objectives
and Hypotheses — evaluation methods (Statistical methods used in the study) — result and discussion of
the result — conclusion and recommendation - reference or bibliography - appendices.

Unit IlI: (10 Questions)

Econometrics - definition, methodology, Data — meaning and types of data such as cross-section, time-
series and panel data, primary & secondary data- advantages & disadvantages, Variables — meaning
and types such as quantitative and qualitative variables, measurement scales of variables such as ratio,
interval, ordinal and nominal - simple examples. Correlation — simple and multiple correlation, properties
of correlation coefficients, Karl Pearson’s and Spearman’s rank correlation coefficients, Simple numerical
problems - Simple & multiple linear regression model — introduction, assumptions, least squares principle,
least squares estimators, properties of regression coefficients (Gauss-Markov theorem), interpretation of
regression output - R? & adjusted R?, regression coefficients with t-values and level of significance,
Simple numerical problems - advantages of regression analysis over correlation analysis, Functional
forms of regression models — log-linear, log- lin and lin-log models and computation of elasticity,
computation of simple and compound growth rates - simple numerical examples.

Unit IV: (10 Questions)

Econometric Problems: heteroscedasticity, multicollinearity and autocorrelation — definition and
consequences. Dummy variables: definition, generation of dummy variables, problem of dummy variable
trap, cautions in using dummy variables, inclusion and interpretation of dummy variables in the
regression. Qualitative response regression models — linear probability, logit and probit models — an
introduction. Basics of time-series: additive and multiplicative models, determination of trend by free
drawing, moving average methods, and seasonal indices, definition of stationarity, tests for stationarity
and transformation of non-stationary series into stationary series.

Unit V: (5 Questions)

Compilation and Tabulation of data Collected - Classification — Types of Classification — Formulation of
discrete and continuous frequency distribution (uni-variate and Bi- variate). Pictorial Representation of
data: Bar diagrams — Pie diagrams — Histogram — Ogives and Lawrence Curve Measures of Location —
Mean, Median, Mode, Harmonic Mean and Geometric Mean — Quatrtiles - Measures of variation: Range,
Quartile deviation, Mean deviation, Variance and Standard deviation. Coefficient of variation, skewness
and Kurtosis. (All the calculation of measures are for both grouped and ungrouped data) Probability and
Distribution: Introduction to probability: Random Experiments, Sample Space and events, Definition of
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probability. Classical, Empirical and Axiomatic approach to probability; Addition and Multiplication
Theorem, Conditional probability and Baye’s Theorem. Random Variables and Distribution function —
Mathematical Expectation and conditional Expectation. Convergence in Probability — Weak Law of large
Numbers and strong law of large Number — Central limit Theorem — Discrete distributions: Binomial,
Poisson. Continuous Distributions: Normal Distribution Chi-Square, t and F distributions and their
properties.

Unit VI: (10 Questions)

Application of Statistical Methods - Sampling Theory: Introduction to the theory of Sampling: Sampling
designs — Simple Random Sampling with and without replacement - Systematic, Stratified, Ratio and
Regression Sampling methods, Sampling and non — sampling errors — Cluster sampling, Purposive
Sampling Quota Sampling. Testing of Hypothesis: Introduction to Testing of Hypothesis: Simple, Null and
Alternative hypotheses, composite hypothesis, two kinds of Errors — Critical Region — Power
function. Testing of significance using chi-square, t and F tests. (simple problems) ANOVA - One way
and Two way classifications. Application of Statistical Methods through MS-Excel — Language : Over
view of MS-Excel: Construction of charts and diagrams — Sorting — Filtering — Removing duplicates —
Calculation of Measures of Central tendency, Measures of dispersion, correlation Regression and curve
fitting using — Excel.

Unit VII: (10 Questions)

Theory of Consumer Behavior - Utility and its measurement - Indifference curve analysis and Consumer's
surplus. Demand and supply functions - Elasticity of demand and supply - Factors affecting demand and
supply. National Income - Concepts and measurement. Classical and modern theories of Employment.
Consumption function - Investment and savings. Concept of Multiplier and Accelerator. Inflation - Nature,
Effects and controlling mechanisms. Monetary policy and Fiscal policies and Role of RBI. Types of Market
Structure - perfect competition, monopoly, monopolistic. competition, oligopoly and price determination.
Agricultural marketing - Characteristics of Agricultural products and constraints in marketing agricultural
produce. Marketable and Marketed surplus estimation. Estimation of price spread and Marketing
Efficiency. Market integration, Marketing Intelligence and Marketing Acts. Institutions in Agricultural
Marketing - Regulated Markets, Cooperatives, Commodity Boards, Contract Farming, Commodity
Exchanges, Farmers' Markets and Farmers Producers Organizations. Commission on Agricultural Costs
and Prices - Agricultural Price fixation and price support programs and policies. Price forecasting. Supply
chain Management and logistics. Development planning in India - Agriculture in five year plans. Land
tenure and reforms. Unemployment, Poverty and inequality. Food and nutritional security. Population
policies. Income distribution - Social Choice Theory - Public goods Welfare economics. Rural
Indebtedness. Financial Institutions and Credit Flow to Rural/ Priority Sector. Agricultural Lending - Direct
and Indirect Financing - Financing through Co- operatives, Commercial Banks and RRBs - Role of Lead
Bank and NABARD - District Credit Plan. Credit linked Rural Development Programs - RIDF. Micro-
Financing - Role of MFI's, NGO's, and SHG's. Credit Inclusion — Credit Widening Credit Deepening.
Risk in agriculture and different Crop Insurance Programs - Agricultural project preparation - project cycle
- Costs and benefit analysis — Discounted and Undiscounted Measures — Sensitivity analysis. Technical
feasibility of economic viability of projects. Use of Network techniques — Project monitoring and
evaluation. Forms of production functions — Returns to scale vs Economies of scale. Cost of cultivation
vs Cost of Production — Cost concepts — Fixed Cost, Variable cost, Average Cost and Marginal cost.
Efficiency Measures — Technical and Economic Efficiency. Financial statements and ratio analysis.
Partial and complete budgeting and their applications.

Unit VIII: (15 Questions)

Concepts, Classification and Problems of Natural Resource Economics. Economy and Environment
interaction. Resource scarcity — Limits to Growth — Measuring and mitigating natural resource scarcity—
scarcity indices. Malthusian and Ricardian Scarcity. Theory of optimal extraction of exhaustible and
renewable resources. Property rights — Issues in natural resource management — private property,
common property and open access resources — Collective action in common property resource
management. Land use planning — optimal management of land, water, forests and fisheries. Resource
mapping — GIS and remote sensing applications. Environmental problems and quality of environment —
Economics of the environment —Theory of externality. Sources and types of pollution — air, water, solid
waste, land degradation — Environmental and economic impacts. Economics of pollution control —
efficient reduction in environmental pollution. Environmental regulation — Economics instruments and
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indirect instruments (command and control policies). Environmental legislations in India. Concept of
sustainable development — Indicators of sustainability. Environmental Accounting — resource accounting
methods. Climate change and its impacts — mitigation efforts and international treaties. International
Trade and Comparative Advantage. Terms of Trade and Instruments of Trade Policy — Tariffs and Non
tariffs. Balance of Trade vs Balance of payments. Exchange Rates. International Organizations — IMF,
IBRD, IDA, IFC. WTO. Fundamental vs. Applied Research — Qualitative vs Quantitative Research.
Research Prioritization — Identification of Research Problems and Prioritization. Research Process.
Trade-off between scope and cost of the study. Research Design and Techniques. Hypothesis — Meaning
— Characteristics — Types of Hypothesis and Testing. Setting of Objectives and Hypothesis. Sampling
Theory and Sampling Design. Sampling Error. Sampling methods — Probability and Non-Probability
methods. Interviewing Techniques — Questionnaire vs Interview schedules and Field Problems —
Methods of Conducting Survey. Types of data — Primary and Secondary data. Sources of Secondary
Data and Data collection techniques. Types of questions in interview schedule — Structured,
Unstructured, Open Ended and Closed-Ended Questions. Data coding and data entry. Data Tabulation
and Validation of Data. Data Processing. Application of Analytical tools to data — Simple and Multiple
regression and problems in estimation — Multicollinearity, Heteroscedasticity and Autocorrelation.
Optimization Models — Linear Programming: Concepts and theories. Problem formulation — Minimization
and Maximization problem (Primal and Dual solutions). Sensitivity analysis. LP in farm planning and
regional planning. Risk Programming and dynamic programming techniques.

Unit IX: (10 Questions)

Nature and Scope of Sociology, Sociology as a Science. Individual and Society. Social Process:
Competition, conflict, Co- operation, Accommodation, Assimilation, Social control. Social Institutions:
Family and Marriage. Theoretical Perspectives:- Structural Functional Perspective: August Comte,
Herbert Spencer, Max Weber, Emile Durkheim,R.K. Merton. Conflict Perspective: Karl Marx, Ralf
Dahrendorf and L. A. Coser. Caste System in India: Origin of the caste system; cultural and structural
views about caste; mobility in caste; change and persistence of caste in modern India; views of Gandhi
and Ambedkar about caste system. Class Structure in India: Agrarian and industrial class structure;
emergence of middle class. Rural Social Structure: Village Social Structure and Importance of Village
Studies. Peasant society and agrarian systems; land tenure systems, social consequences of land
reforms and green revolution. Agrarian unrest and movements in India. Rural social problems in
India: poverty, unemployment, indebtedness, farmer’s suicide and bonded labour. Strategies of rural
development programmes. Tribal Societies in India: Type and distinctive features of tribal communities
in India and their geographical spread. Problems of tribal communities: land alienation, poverty,
indebtedness, health and nutrition, education, Integration and issues of tribal identity. Tribal development
policies after independence.

Unit X: (10 Questions)

Socio- religious reform movements: Bhakthi Movements, Arya Samaj, and Ram Krishna Mission.
Backward Class Movements: Satya Sadhak Samaj, Sri Narayanguru Dharma Paripalana Movement
(SNDP), Self-respect movement, Dalit Movements, Political Mobilization of Backward Classes. Women
in Indian society: Socio-cultural interpretation of women in India. Demographic profile of women.
Problems of Women in India: dowry, domestic violence, discrimination, female infanticide, honor killing,
sexual harassment. Women empowerment programmes and SHGs. Social Research: Meaning of Social
Research, Scope and Importance of Social Research. Types of Research, Research Process:
Identification and formulation of research problem. Methods of Research: Descriptive and Explorative
methods. Sampling Methods, Methods of Data Collection. Tools of Data Analysis: Univarate and Bivariate
Statistics, Chi-square Test. Application of ICT in Social Research. Evaluation Research: Meaning and
aims of evaluation research. Types of evaluation and their purpose. Levels of measurement: population-
based vs. program-based. Sources of data. Study designs. Impact Assessment Research: Programmes
and policy evaluation research. Environmental impact assessment research. Research Report Writing:
Organization of a research report: Title, Abstract, Introduction, Experimental Details or Theoretical
Analysis, Results, Discussion, Conclusions and Summary, References. Quality of good research report.
Significance of research report.

Unit XI: (5 Questions)

Public Administration Theory and Principles - Public Administration: Meaning and scope and significance
— Public vs Private Administration — Approaches to the study of Public Administration-Comparative Public
Administration — Development Administration - New Public Administration — New Public Management -
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Principles of Organization and Administration — Classical theories — Human Relation theories — Modern
theories of administration — Bureaucratic culture-Administrative Responsibility and Ethics.

Unit XII: (15 Questions)

Public Administration in Practice - Public Financial Administration: Budgetary process and accountability,
Union — State financial relations in India — Good Governance: Social welfare schemes in Tamil Nadu,
Women Empowerment schemes in Tamil Nadu, Health care Policy in Tamil Nadu —  E. Governance :
ICT application in government — IT parks in Tamil Nadu — District administration: e-governance in
Districts, THAI scheme, Pudhuvazhvu scheme — Special Economic Zones — Panchayat Raj: Rural
Development programmes in Tamil Nadu, Environmental protection in Tamil Nadu — Administrative
reforms: Personnel and Administrative Reforms, Urban Governance: Urban Local bodies in Tamil Nadu,
Jawaharlal Nehru National Urban Renewal Mission (JNNURM) in Tamil Nadu — Tamil Nadu Urban
Development Project — Human Rights governance: the Tamil Nadu State Human Rights Commission-
Social Science Research: Meaning, nature and scope of social science research- Qualities of good
researcher-Types of social science research: Historical -Descriptive - Empirical — Experimental -
Qualitative- Quantative — Hypothesis — Variables -Sampling: Probability and Non-Probability sampling —
Methods of Data Collection: Primary and Secondary data- Observation-Schedule- Survey-Interview-
Questionnaire-Measurement - Data Analysis-Tabulation-Inferences- Research Design and Report.

Unit XIII: (15 Questions)

Social work research - Scientific Method: Objectivity, Scientific attitude, Ethics in research; Types of
Research: Applied and Pure, Quantitative and Qualitative, Mixed methods, Participatory, Action
research, Evaluative, Field based research. Research as a method in Social Work. Research process:
Classification of Variables, Concepts, Constructs, identifying and formulating research problem, research
questions, defining objectives, hypotheses. Research Designs: Exploratory, Descriptive, Diagnostic,
Experimental, Evaluative and Participatory. Sampling Methods : Probability and Non- probability
sampling techniques. Data Collection: Types of data, data collection methods, Questionnaire, Interview
Schedule, Interview Guide, Observation (Participatory and non participatory) Qualitative Research
techniques: FGDs, In-depth interview, Transcription, Themes, lllustrative quotes. Appreciative inquiry
technique. Photo voice technique. Social Audits. Triangulation and Iteration.

Unit XIV: (10 Questions)

Project evaluation - Project identification and formulation — Classification of projects, Project objectives,
Project life cycle and phases, Project Planning and Organization. Project feasibility analysis (Financial,
Technical) Market Survey, Demand analysis, Forecasting and Projection. Terms of reference: Area of
study, documents needed, process, time frame, Team members. Evaluation design; Types of Evaluation;
Project design: Time management, sequencing and scheduling, Network Analysis, CPM and PERT,
Logical Framework Approach (LFA), Problem Analysis and Problem Tree. Log Frame Matrix, Social Cost
— Benefit analysis, Environmental Impact Assessment, Legal aspects and clearance. Factors such as
efficiency, effectiveness and sustainability of the project. Project appraisal and Implementation: Project
Appraisal methods: (Financial, Technical) Project Financing, Project Resource mobilization, Negotiation,
Decision making, Project control and Monitoring techniques, Project evaluation: Tools of Evaluation:
Ladder of Life (UN tool). Community impact assessment, Holistic World View Analysis, Vulnerability
Assessment, Impoverishment assessment, FGDs and Reporting on Evaluation.

Unit XV: (10 Questions)

Basics and Major areas of Management - Concept and Foundations of Management — Managerial
Functions — Planning and decision making, Organizing, co-ordination and control — Role of Manager —
Managerial skills — Management of innovation —Personality Theories and Determinants — Meaning and
Process of perception — Motivation Concepts, Theories and Applications. Leadership — Theories and
Styles — Quality of Work Life (QWL) — Quality Circles (QC) —Management of Conflicts in Organizations
— Demand analysis and forecasting — cost functions — Break-Even-Analysis - Theory of firm-profit
maximization and sales maximization — Pricing decisions under different market structures. National
income- GNP, GDP, Gross Domestic savings — Monetary and Fiscal policies — Business cycle.
Fundamentals of operations management — Aggregate production planning, capacity planning — plant
design — process planning — plant size and scale of operations — Management of facilities —Production
control — Supply chain management - Quality management — statistical process control-role and
importance of material management — Modern production concepts — JIT, Kaizen, Japanese 5’s
framework. Nature and scope of financial management — finance function- valuation concepts and
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Valuation of securities- financing decisions- sources of finance- cost of capital and capital structure —
Investment decisions — Capital budgeting — Working capital management — Dividend decisions.
Marketing Management — evolution and scope — Marketing strategy formulation and components of
marketing plan — Segmenting and targeting the market — Positioning and differentiating of the market —
Analyzing competition — Analyzing consumer markets — Industrial buyer behavior — Marketing research
— Product strategy — Pricing strategies — Designing and managing Marketing channels — Building
customer satisfaction —Ethics in marketing — Consumer protection - Concepts and policies of HRM —
HRM functions — Future challenges of HRM-Human resource planning — Job analysis — Job evaluation —
Recruitment and selection — Training and development — Promotion and transfer — compensation —
performance appraisal and 360 degree feedback — HR audit — Handing of sexual harassment in the work
place-current trends and issues in HRM. Nature and scope of strategic management — Strategic intent,
vision, objectives and policies — Process of strategic planning and implementation — Environmental
analysis and internal analysis — SWOT analysis — Tools and techniques for strategic analysis — Impact
matrix — The experience curve — BCG matrix — Balanced Score Card - Du Pont’s control model.

Unit XVI: (15 Questions)

Research methodology and management information system - Research — meaning, scope and
objectives-types of research — research design-Data collection and Tabulation — Questionnaire design —
Scaling technique — sources of secondary data— Sampling — Probability — Correlation and Regression
Analysis — Tests of Significance — Normal distribution, Chi-square, F and t tests, ANOVA, time series and
forecasting decision theory, index numbers — Multi-Variant analysis, Factor analysis — Discriminate
analysis — report writing — Types of Report — structure of the Report — Guidelines for Report writing .
Conceptual foundations of information systems — Types of information systems - Element of information
system — Data Vs. Information — information requirement at various levels — data processing — data base
— Data Entry -Development and Management — Systems analysis and design — Trends in information
technology — Flexibility in information systems — User involvement — Evaluation of information systems —
Security and ethical challenges.

Unit XVII: (10 Questions)

Algebra and Differential Equations - Groups: Groups — Sub groups — Normal subgroups and quotient
subgroups — Homomorphisms — Automorphisms — Cayley’s Theorem — Rings: Rings - Special class sub
rings - Homomorphisms — Ideals and Quotient Rings — Vector Spaces: Basic Concepts — Linear
Independent and Bases — Inner Product Spaces — ODE: ODE with constant coefficients — ODE with
variable coefficients — Higher order ODEs — PDE: First order PDE - Second order PDE — Elliptic,
parabolic, and hyperbolic PDEs.

Unit XVIII: (10 Questions)

Analysis - Real Analysis: Properties of monotonic functions - Functions of bounded variations — Total
variations — Additive property of total variation — Total variation on [a,X] as a function of x - Continuous
functions of bounded variations — Infinite Series: Absolute and conditional convergence — Dirichlet’s test
and Abel's test Rearrangement of series — Riemann’s theorem on conditionally convergent series.—
Complex Analysis: Differentiability and Cauchy-Riemann Equations — Harmonic Functions — Power
Series as an Analytic Function — Complex Integrations — Cauchy Integral Formula — Morera’s Theorem
— Existence of Harmonic Conjugate — Taylor's Theorem — Conformal mappings — Functional Analysis:
Metric Spaces — Convergence, completeness and Baire’s Theorem - Continuous mappings - Space of
continuous functions - Euclidean and Unitary spaces - Topological Spaces: Basis for a Topology — The
Product Topology - The Metric Topology — Connected Spaces — Connected Subspaces of the Real
Line Components and Local Connectedness. Decision Making: Basic Statistics: Moments - Mean —
Variance — Standard deviations — Linear regression — Rank correlations — Attributes — Index Numbers.
Linear Programming Problem: Graphical Methods — Travelling Salesman Problem — Assignment Problem
— Simplex Methods.

Unit XIX: (10 Questions)

Anthropology, meaning scope and relationship with other disciplines particularly social sciences,
humanities etc. Main branches, their scope, The nature of culture, The nature of society: concept of
society, society and culture, social institutions, social stratification Marriage: Definition and universality,
Family, Kinship, Economic organization: meaning, scope, and relevance of economic anthropology,
Religion Research methods in Anthropology - Field work tradition in Anthropology - Distinction
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between techniques, methods, methodology - Tools of data collection, observation, interview,
schedules, case study, genealogy etc.

Unit XX: (10 Questions)

Evolution of the Indian culture and civilization: Palaeolithic, Neolithic, Harrappan cultures; Tribal cultures
of India, Brief ethnographic details of Tribes of Tamil Nadu. Caste system in India: Structure and
characteristics, theories of origin of caste, Dominant caste. Indian village: Indian village as a social
system, peasant cultures. Cultural change in Indian Society: Sanskritization, Westernization,
Modernization, Post Modernism, Globalization; Problems of the tribal communities a) poverty b) low
literacy c) health Development of forest policy and Tribals Constitutional safe guards for ST/SC, Role of
Anthropology in Tribal and Rural development. Demographic profile of India — Ethnic and Linguistic
elements in the Indian population and their distribution. Gender issues in Tamil Nadu.

13. Fisheries Science and Zoology
(Degree Standard)

Code: 559
Unit I: Fish Biology, Resource Management and Regulations (20 Questions)
Systematics — Binomial nomenclature: classification of elasmobranchs, teleosts, crustaceans, and
molluscs; external morphology — morphometric — meristic and anatomy of finfish and shellfish, DNA
barcoding — Karyo taxonomy, Food and feeding habits — Gastro somatic index- length weight
relationships — age and growth — reproductive strategies — breeding — maturation and spawning — Gonado
— somatic index, fecundity and developmental biology of commercially important finfish and shellfishes —
physiology — respiration, circulation, digestion, excretion, osmoregulation — reproductive physiology —
endocrine glands and sex hormones. Fish genetics - Sex determination, hybridization, fish breeding
techniques — Cryopreservation of gametes -Commercially important marine fishes, shellfishes, crustacean
and seaweed resources of India and world, fish population dynamics — Vonbertalanfy’s growth equations-
growth and mortality parameters — Maximum Sustainable Yield — Maximum Economic Yield — CPUE-
Yield per recruit- fish stock assessment Methods — Fish stock enhancement - growth - recruitment
overfishing — Closed season — mesh size regulation — Turtle Excluder Device - Tamil Nadu Marine Fishing
Regulation Act — Wildlife Protection Act — Coastal Aquaculture Authority Act.

Unit II: Aquaculture, Ornamental Fish Culture and Fish Diseases (30 Questions)

Site selection for fish culture — Chinese hatchery - cultivable fishes for freshwater- Pond chemistry —
Dissolved Oxygen — Alkalinity, Hardness— Pond disinfection with lime -Soil and water quality management
— Types of feed and formulation - integrated fish farming — sewage fed fish culture — cold water Fisheries
- brackish water aquaculture - Shrimp culture — shrimp hatchery and nursery rearing- seed certification -
culture techniques of bivalves, Mariculture- candidate species for Mariculture, Open water cages —
Seaweed culture - Scampi culture -Ornamental fish culture — Live bearers - Egg layers- culture of Fish
food organisms- Aquarium keeping — fish diseases -Bacterial, Fungal, viral and parasitic diseases -
remedial measures - Recent Aquaculture techniques.

Unit Ill: Limnology, Aquatic Ecology and Biodiversity, Fishery Oceanography, Aquatic Pollution,
Coastal Zone Management (20 Questions)

Physico — chemical characteristics of freshwater bodies; lentic and lotic systems, flora and fauna,
classification of lakes based on origin, productivity & mixing of water; phytoplankton and zooplankton,
nekton, benthos, Estimation of primary production; Components of aquatic ecosystems, food chain,
energy flow, animal association; Ecological niches — lagoons, estuaries, mangroves, coral reefs, flood
plains, wet lands- exotic species- endangered species, conservation of habitats Marine zones — physical
properties of sea water —chemistry of sea water- waves, tides, currents, El -Nino, Ekmanspiral, upwelling;
Aquatic pollution -BOD,COD, oxygen demanding waste, eutrophication-sewage pollution, red tide- oil
pollution, pesticide pollution, thermal pollution, radioactive pollution- biological indicators of pollution;
Application of GIS in aquatic resource identification- remote sensing for coastal management - CRZ -
Environmental Impact Assessment.
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Unit IV: Fisheries Economics, Statistics, Fisheries Marketing & Fisheries Extension (10
Questions)

Theories of demand and supply, market equilibrium, production function in capture and culture fisheries,
Economics of fishing and fish farming, fish marketing; marketing channel, export and import policies; bar
diagram, pie diagram, histogram, frequency polygon, primary and secondary data for statistical analysis,
extension teaching methods and use of audiovisual aids in extension activities, individual group and mass
contact methods.

Unit V: Fishing Craft and Gear Technology, Navigation and Seamanship, Refrigeration and
Equipment Engineering (20 Questions)

Types of fishing gears & crafts — fishing gear materials and their properties— yarn numbering system —
Fishing gear accessories, floats, sinkers, etc.-design and construction of gill nets longline, trawls and
purse seine- Fish finding devices. Principles of hydrostatics, law of floatation — Archimedes principle —
Simpson’s rules Fishing craft materials — wood, steel, FRP- form co-efficients, TPC—- ship’s stability—
state of equilibrium- care and maintenance of vessels; types of propeller and rudder; Principles of
navigation and seamanship — chart reading and fixing positions- chart symbols Compass, GPS—EPIRB-
Rules of road related to fishing vessels — navigational lights-International code flags-life saving devices-
buoyage system, storm signals, distress signals - Laws of thermodynamics-vapour compression
refrigeration- vapour absorption refrigeration-Compressor, evaporator, condenser — Freezers — plate,
blast, tunnel- refrigerated- coefficient of performance sea water systems; Types and functions — operation
and maintenance of various processing equipments - types of diesel engines and their working principles
—marine engines.

Unit VI: Fish in Nutrition, Fish Processing Technology and Packaging Technology (25 Questions)
Nutritional value of fish- protein, non -protein, nitrogen, lipid, minerals, micro and macro element, trace
elements, other functional biomolecules in fishes. Freshness of fish and rigor mortis — mechanisms of fish
spoilage —fish drying methods — principles of salting and salt curing methods — smoking of fishes. Canning
materials — canning media — methods of canning — quality of canned fishery products. Spoilage of canned
foods, types, causes and preventive measures-packaging materials for canned foods. Fish preservation
by chilling and icing — preparation of ice-chemicals used in freezing — types of freezing changes during
frozen storage— method of thawing. Microbiological and biochemical changes in freezing — packaging and
transport of frozen fishery products — freeze drying - Packaging materials and their properties-packaging
for retail sale and storage- retort pouch packing, vacuum packaging, active packaging, MAP. Fishery by
products — Fish meal- fish oil- shrimp waste- chitin —chitosan-fish protein concentrate- fish hydrolysate-
fish silage — fish maws, fish glue- gelatin-isinglass-utilization of seaweeds —agar agar — algin —
carrageenan.

Unit VII: Microbiology of Fish and Fishery Products, Quality Assurance of Fish and Fishery
Products (15 Questions)

Source and types of microorganisms in fish and fishery products-Indicators of microbiological quality of
fish and fishery products-nutritive values of processed seafood. Quality dimensions of sea food-
assessment of quality changes in fresh and iced fish and during processing- application of HACCP
concept in quality assurance- Role of EIA and MPEDA in fish and fishery products- Certification system
for fish and fishery products —sea food safety — authenticity — traceability.

Unit VIII: Invertebrates and Chordates (25 Questions)

Invertebrates: General Organization and Classification upto Classes. Organization of Coelom -
Acoelomates, Pseudocoelomates and Coelomates. Economic importance of Protozoans. Canal System
in Sponges. Metagenesis and Polymorphism in Coelenterates. Helminthes in relation to man.
Metamerism in Annelids. Larval forms and Parasitism in Crustaceans. Chordates: General Organization
and Classification upto Classes. Ascidian — Retrogressive Metamorphosis, Neoteny and Affinities. Fishes
— Locomotion, Migration, Respiration and Parental Care. Amphibia — Respiration and Parental Care.
Reptiles — Identification of Poisonous and Non-poisonous Snakes. Birds — Flight Adaptations and
Mechanism of Flight — Flightless Birds. Mammals — Dentition — Prototheria, Metatheria, Eutheria and their
Phylogenetic relationships.
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Unit IX: Cell & Molecular Biology, Biochemistry, Physiology, Biophysics, Genetics and Evolution
(20 Questions)

Cell and Molecular Biology: Structure and Function of Cellular Organelles — Cell Division and Cell Cycle
— Structure & Functions of Genetic Materials — Lac Operon Concept. Biochemistry: Structure and
Functions of Biomolecules. Hormones — Classification, Biosynthesis and Function. Physiology: Digestion,
Circulation, Respiration, Nerve Impulse and Conduction, Excretion, and Reproduction in Mammals.
Biophysics: Centrifugation, Colorimetric Techniques, Electrophoresis, PCR, RFLP, RAPD and DNA
fingerprinting. Genetics: Mendelian Principles — Mutation — Chromosomal Aberration: Structural and
Numerical. Evolution: Origin of Life and Theories of Evolution

Unit X: Biostatistics, Immune System, Developmental Biology and Ecology (15 Questions) —
Biostatistics: Mean, Median, Mode and Standard Deviation. Basics of Bioinformatic Tools — DNA and
Protein Sequence Analysis. Imnmune System: Types and Functions — Vaccination. Developmental Biology:
Gametogenesis, Fertilization, Cleavage, Gastrulation and Organogenesis. Ecology: Ecosystem —
Structure and Function — Ecological Succession — Population Ecology — Biodiversity and its Conservation.

14. Financial and Cost Accountancy
(Intermediate Standard)
Code: 433
Unit I: Accounting (10 Questions)
a) Accounting Standards (old) 2,10,12 and 16
b) Accounting for Cooperative Societies
¢) Branch and Departmental Accounts (including foreign branches)
d) Accounting for non-profit organizations and incomplete records
e) Computerized Accounting System

Unit II: Auditing (20 Questions)

a) Nature and scope and significance of auditing

b) Audit Engagement, Audit Programme, Audit working papers, Audit note book audit evidence and audit
report

c) Internal check, internal control and internal audit— industry specific

d) Auditing of difference types of undertaking— education, hospitals, cooperative societies, trusts,
municipalities

Unit Ill: Financial Management (30 Questions)

a) Meaning—objectives —scope of financial management

b) Tools for Financial Analysis— Ratio, Cash flow analysis

c) Analysis and Interpretation of Financial Statements

d) Investment decisions—ARR, Pay back, NPV, IRR, PI

e) Cost of Capital Structure and Leverages

f) Working Capital Management — Financing — Cash, Inventory, Receivables and Payables

Unit IV: Direct Taxation (10 Questions)

a) Heads of Income and Computation of Total Income under various heads

b) TDS/TCS/Advance Tax

c) Taxation as applicable to Government undertaking and Cooperative Societies.

Unit V: Indirect Taxation (30 Questions)

a) Canons of Taxation

b) Goods and Services Tax (GST)
a. CGST-SGST-IGST- Cess
b. Registration — Supply — Time of Supply — Value of Supply — Place of Supply — Input tax credit —
Reverse Charge Mechanism (RCM) — Payment of Taxes.

c. Filing of GST periodic returns
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Unit VI: Commercial Law, Industrial Law & Company Law (20 Questions)
Indian Contract Act

Sale of Goods Act

Negotiable Instrument Act

Factories Act, Payment of Gratuity Act

Employees Provident Fund Act 1952

Employees State Insurance Act 1948

Payment of Bonus Act 1965,MinimumWages Act 1948

Tamil Nadu Tender Transparency Act,1998
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Unit VII: Cost Accounting: Prime Cost and Overheads (20 Questions)
a) Material Cost
a. Purchase procedures, ledgers and forms (MRN, GRN etc.)
b. Inventory levels management
c. Stores ledger under FIFO, Weighted average, retail price
d. Physical stock taking and inventory reconciliation
e. Wastage and shortage
b) Labour
a. Remuneration methods
b. Measuring production and productivity
c. Incentive Schemes: Halsey, Rowan, Taylor
d. Labour Turnover
¢) Overhead
a. Cost grouping, allocation and apportionment
b. Treatment of under and over absorption
c. Machine hour rate computation

Unit VIII: Cost Accounting: Book Keeping and Methods (15 Questions)
Costing accounting records, Ledgers, Cost statements

Items excluded from cost and normal and abnormal, terms/cost
Integral accounts

Reconciliation of cost accounting records with financial accounts
Process, job, contract, and Batch costing

Service costing: hospital, transport, hotel etc.
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Unit IX: Cost Accounting: Technigues (15 Questions)
a) Marginal costing
a. CVP analysis
b. Break even point and Margin of safety
c. Break even chart
d. Cost indifference point
e. Key factor analysis
b) Standard costing and variance analysis
Material
Labour
Variable Overheads
Fixed Overheads
Sales variances
Sales margin variances
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Unit X: Budget and Budgetary Control (30 Questions)
a. Concepts, Types of Budgets

b. Budgetary Control Vs Standard Costing

c. Advantages and Limitations

d. Preparation of Various Budgets

e. Zero Base Budgeting
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15. Financial and Cost Accountancy
(Final)
Code: 434

UNIT I: Accounting (30 Questions)
(i) Accounting Standards — GAAP - AS - applicability, interpretation, scope and compliance-IFRS- Ind

AS 2, 10, 115, 16, 21, 20, 23, 37 & 38.
(i) Company Accounts - Presentation of Financial Statements as per Schedule 11l of Companies Act

2013 - Statement of Profit or Loss, Balance Sheet, Change in Equity, Cash flow statement
(iif) Accounting of Banking, Electricity and Insurance Companies
(iv) Accounting for Cooperative Societies
(v) Branch and Departmental Accounts (including foreign branches)
(vi) Accounting for non-profit organisations and incomplete records
(vii) Computerised Accounting System (ERP features and advantages)

UNIT II: Auditing (30 Questions)

() Nature and scope and significance of auditing

(i) Audit Engagement, Audit Programme, Audit working papers , Audit note book audit evidence and
audit report

(i) Internal check, internal control and internal audit- industry specific

(iv) Reporting requirements under companies act - report vs certificate, contents of the report and
qualifications in the report.

(v) Cost audit and Secretarial audit

(vi) Auditing of different types of undertaking - education, hospitals, cooperative societies, trusts.

UNIT llI: Financial Management (25 Questions)

(i) Meaning-objectives -scope of financial management

(i) Sources of Funds- Introduction of Financial Markets- Capital & Money Markets

(iii) Tools for Financial Analysis - Ratio, Funds flow analysis, Cash flow analysis

(iv) Cost of Capital, Capital Structure and Leverages

(v) Working Capital Management- Financing - Cash, Inventory, Receivables and Payables

(vi) Capital Budgeting.

(vii) Risk Management - risk measurement- risk analysis- Value at Risk(VAR)- Capital Adequacy Norms
& Income Recognition Norms (NPA) in NBFCs.

UNIT IV: Taxation (30 Questions)

(i) Direct Taxation- Residential Status- Heads of Income and Computation of Total Income under various
heads- assessment of income of different persons - TDS/TCS/Advance Tax- Income Computation
and Disclosure standards (Basic Concepts only) - Taxation as applicable to Government undertaking
and Cooperative Societies. Due dates and compliances. Effects of non compliance and penalty. Tax
audit provisions under I.T. Act

(i) Indirect Taxation- Canons of Taxation- Customs Law - Goods and Services Tax (GST) - CGST-
SGST-IGST- Cess - Registration - Supply- Time of Supply- Value of Supply- Place of Supply- E-
Invoicing, E-Way Bill, Input tax credit- Reverse Charge Mechanism (RCM) - Payment of Taxes,
Penalties.

UNIT V: Commercial Law, Industrial Law and Company Law (20 Questions)

(i) MSMED Act 2006.

(i) Laws and Regulations relating to Cyber Security and Data Protection.

(i) Factories Act

(iv) Payment of Gratuity Act

(v) Employees Provident Fund Act 1952

(vi) Employees State Insurance Act 1948

(vii) Payment of Bonus Act 1965

(viii) Minimum Wages Act 1948

(ix) Companies Act 2013-Promotion - Formation and related procedures — Types — Appointment and
duties of Directors, Loans and Deposits, CSR, Salient features of Insolvency and Bankruptcy Code.

Page 90 of 147



UNIT VI: Management Accounting (15 Questions)

() Introduction to Management Accounting - Relationship between Management accounting and cost
accounting- Decision Making tools

(i) Analysis and Interpretation of Financial Statements

(iif) Learning Curve - concepts and its application

UNIT VII: Cost Management (10 Questions)
(i) Life Cycle costing

(i) Target Costing

(iif) Kaizen Costing

(iv) Value analysis and Engineering

(v) Throughput Costing

(vi) Business Process Re-engineering

(vii) Back flush costing

(viii) Activity Based Costing (ABC).

UNIT VIII: Decision Making Techniques (15 Questions)

(i) Marginal Costing - CVP analysis - Profit Volume Graph- Decision involving alternative choices - Make
or Buy; Evaluation of Orders; Multiple scarce: Product sales

(i) Pricing Decisions - New Product pricing- use of costs in pricing - sensitivity analysis - monopoly pricing
- competitive pricing- Transfer pricing - Costing of Service Sectors

(i) Variance Analysis and Reporting- Material, Labour, Overheads, Turnover and Profit.

UNIT IX: Performance Evaluation and Improvement Tools (15 Questions)
(i) Balanced Score Card

(i) Supply Chain Management

(i) Key Performance Indicators (KPI) like ROI, Economic Value Added (EVA).
(iv) Bench Marking

(v) Six sigma, Statistical Quality Control

(vi) Plan-Do-Check Action

(vii) Management Information Systems (MIS)

(viii) Total Productivity Management (TPM) and Total Quality Management (TQM)
(ix) SWOT analysis

(x) Profitability Analysis.

UNIT X: Business Valuation (10 Questions)

(i) Meaning of Value, Valuation and Business Valuation

(i) Valuation Methods - Non Discounted cash flow method- Discounted Cash Flow Method - Free
Cashflow Method, Net Present Value Method (NPV)- Profitability Index Method(P1) - Internal Rate of
Return Method (IRR)

(i) Valuation of Inventory

(iv) Valuation of Investments

(v) Valuation of Intangibles

(vi) Valuation of Human Resources

(vii) Valuation of Equity
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18. Industrial Safety and Health
(Degree Standard)
Code: 515

UNIT I: Chemical Technology, Chemical Process Calculations, Thermodynamics, Fluid Mechanics
and Mechanical Operations (20 questions)

Fertilizers, Cement, Glass, Ceramic and Refractories, Oils, Soaps and Detergents, Pulp and paper,
Dyes, sugar, leather and rubber, polymer, pharmaceutical and food industries.

Properties of gases, liquids and solids, Humidity and saturation, Gas laws, Material balance involving
recycle, by-pass and purge systems with and without chemical reactions and Energy balances. Material
and Energy balance with reactions, Gibbs Phase rule.

Thermodynamics and its applications, thermodynamic functions, compressibility factors, entropy,
Chemical Reaction Equilibrium.

Fluid Statics, Newtonian and Non-Newtonian fluids, Equation of continuity, Navier Stroke equation,
Friction Factor, Dimensional analysis, Flow though pipes, flow through fixed and fluidized beds, flow
meters.

Laws of size Reduction, Mixing and agitation, Filtration, Sedimentation and Conveying of solids. Materials
of construction for chemical Industries - Polymeric and composite materials, Nano and biomaterials.
Corrosion - prevention and control.

UNIT II: Heat Transfer, Mass Transfer, Chemical Reaction Engineering and Process Design,
Instrumentation and Control (20 questions)

Modes of Heat transfer, Heat transfer with phase change, heat transfer coefficient. Design of heat
exchangers - Double pipe, Shell and Tube. Evaporators - Single and Multiple effect.

Fick’'s Laws, Diffusion, Mass Transfer Coefficient and theories of Mass Transfer, Momentum, Heat and
Mass transfer analogies, Inter phase Mass transfer operations, HTU, NTU and HETP concepts, Design of
equipment - Distillation, Extraction, Absorption, Drying. Crystallization and Membrane separation
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processes.
Reaction rates - homogeneous and heterogeneous reactions, single and multiple reactions in ideal
reactors. Residence time distribution. Design of reactors - Isothermal and non-isothermal fixed bed
reactors and fluidized bed reactors. Kinetics of heterogeneous catalytic reactions. Diffusion effects in
catalysis- rate and performance equations, Catalyst deactivation.

Numerical solutions of linear and non-linear algebraic equations, solution of initial and boundary values,
Integration of Simpson rule. Solution of partial differential equations. Eigen value problems - Theorem
for Eigen values and Eigen functions.

Sensitivity analysis, Constrained and unconstrained NLP, Newton’s method, Quasi-Newton’s method,
Cost estimation, Plant utilities, pinch technology, Laplace transformation, application to solve ODEs.
Open-loop systems, first order systems, first order systems in series, second order systems and their
dynamics; transportation lag. Closed loop control systems, feed-back control systems, BODE diagram,
stability criterion, frequency response.

UNIT Ill: Environmental Engineering, Occupational Safety and Health in Chemical Industry,
Mechanics of Machinery, and Management in Textile Industry (20 questions)

Air, Water, Soil pollution and Noise control. Wastewater treatment by various methods: Chemical,
biochemical and advanced oxidation process. Industrial hygiene, occupational safety & health in chemical
industries, Industrial safety principles, plant layout, chemical hazards identification and classification,
Safety in operations and processes, fire safety, hazard identification techniques, disposal of hazardous
and toxic wastes, onsite and offsite emergency preparedness plan, safety audit, work permit system,
roles and responsibilities of safety officers and welfare officers, occupational diseases.

Kohlberg’s theory — Gilligan‘s theory - Safety and Risk — Assessment, Risk Benefit Analysis and
Reducing Risk, Respect for Authority, Collective Bargaining, Confidentiality, Conflicts of Interest,
Occupational Crime, Professional Rights, Employee Rights. Intellectual Property Rights (IPR).

Drive transmission, clutches and brakes in textile machinery, design of machine elements — cams, cone
drums, drafting rollers; calculations — sley eccentricity, beat-up force; application of industrial engineering
in garment industry; costing of yarn, fabric and garment; maintenance of light, temperature and humidity,
and ergonomic aspects in textile industry, interpretation of financial statements; investment appraisal
techniques; application of TQM tools.

Unit IV: Textile Manufacturing (20 questions)

Classification and identification of fibres; structure and properties of fibres; Production of synthetic fibres
— raw materials, wet, dry, melt, dry-jet spinning.

Objectives, principle of working and calculations — ginning, blow room, carding, draw frame, comber
preparatory, comber, roving frame, ring frame, ring doubling, TFO, rotor, air-jet, air-vortex, friction, core
and wrap spinning machines; helical geometry and packing density of yarn, yarn contraction, yarn twist
vs. strength, structure-property relations of yarns.

Objectives, principle of working and calculations — winding, warping, sizing; principle of fabric formation in
shuttle looms, rapier, air-jet, and projectile looms; Basic woven fabric structures and its derivatives; Pierce
geometry of plain woven fabrics, structure-property relationship of fabrics.

Objectives, principle of working and calculations — circular, flat and warp knitting; basic weft and warp
knitted structures; production of nonwovens — needle punch, spun lace, spun bond and melt blown.
Safety measures in fibre, yarn and fabric manufacturing industry.

Unit V: Chemical Processing of Textiles and Quality Assurance (20 questions)

Objectives and principles of desizing, singeing, scouring, bleaching and mercerizing machines; dyeing of
different types of fibres, yarns and fabrics and the machines used; types and methods of printing; colour
and fastness measurement.

Principles and methods for shrink-proof, raising and calendaring, crease resistance, water-proof, water-
repellent, flame retardant, soil release, UV resistance, anti-microbial, anti-static, softening, stiffening,
elastomeric, self-cleaning finishes; eco-friendly processing, eco standards and eco labels, characteristics
of effluent and effluent treatment.

Measurement of length, strength, fineness, maturity and trash of the cotton fibres; measurement of count,
twist, strength and elongation, unevenness, imperfections and hairiness of the yarn; determination of
construction parameters, tensile, tear, and bursting strength, air permeability, bending, drape, crease and
wrinkle recovery, thickness, pilling and abrasion resistance and shrinkage of the fabrics; yarn defects
analysis — diagram, spectrogram, Variance-length curve; fabric defects analysis.
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Garment manufacturing — pattern making, marker planning, spreading, cutting, sewing and finishing; types
of stitches and seams; garment inspection; fibre, yarn and fabric requirement for industrial, automotive,
geo, agro, medical, protective and sports textiles.
Safety measures in chemical processing industry.

UNTI VI: Electrical Engineering (20 questions)

Circuit elements — Kirchoff’'s Laws — Mesh and Nodal Analysis — Network Theorems and Applications for
DC and AC circuits: Thevenin’s Theorem, Norton’s Theorem, Superposition Theorem, Maximum Power
Transfer Theorm. Three phase Circuits, Star — delta transformation.

Coulomb’s Law, Gauss’s Law, Magnetic Circuits — Magnetomotive force- Reluctance — Faraday’s laws —
Lenz's law — Biot — Savart’s law — Ampere’s law — Fleming'’s left and Right Hand Rule -Lorentz force —
Inductance — Self and Mutual Inductance — Dot Convention — Coupled Circuits.

D.C, Machines, Generators and Motors — Starting, Speed Control and braking — Testing Losses and
Efficiency. Transformers — Types — Construction and Operation — Testing. Induction Machines Starting,
Speed Control and braking Synchronous Machines, permanent magnet brushless DC motor, stepper
motors

Circuit Breakers- protection; transformer, generator, motor, bus bars and transmission line — AC and DC
Distribution — deregulation- energy conservation and energy auditing.

UNIT VII: Measurements, Control Systems and Power Electronics (20 questions)

Measurement of Current, Voltage, Power, Power factor; Energy —Indicating instruments — Multi meters,
Transducers and their applications to the Measurement of Non-Electrical Quantities like Temperature,
Pressure, Flow-rate, Displacement, Acceleration, Noise level- Data Acquisition Systems — A/D and D/A
converters — Data Transmission Systems — PLC — smart meters.

Control systems; Mathematical Modelling of Physical Systems, Transfer function, block diagram, signal
flow graph and the reduction, PI, PD and PID Controllers —state. Semiconductor Devices

Power Semiconductor devises — single and Three Phase AC to DC Converters, Speed Control of DC
Drives speed control of AC drives, induction motor drives.

Unit VIII: Electrical Power Generation and Thermal Engineering (20 questions)

Power Generation Types — Hydro, Thermal and Nuclear Stations, Co-generation, Renewable Energy,
Solar energy, Wind Energy, smart grid — electric vehicles — V2G and G2V — Fuel cells — Batteries — types
and characteristics — Super Capacitors.

Thermal engineering - basic concepts, Zeroth, First and Second laws of thermodynamics, thermodynamic
system and processes, Emissions and Controls. I.C. Engines Refrigeration and air-conditioning: Vapour
refrigeration cycle, heat pumps, gas refrigeration. Heat exchanger performance.

UNIT IX: Mechanical Engineering (20 questions)

Properties of Surfaces and Solids, Centre of Gravity, Gears and Gear Trains, Fly Wheels and Governors,
Balancing of Rotating and Reciprocating Masses, Friction in Machine Elements, Force Analysis,
mechanisms for Vibration Control. Stress, Strain and Deformation of Solids, Fundamentals of Design for
Strength and Stiffness of Machine Members, Spur Gears and Parallel Axis Helical Gears, Bevel Gears,
Worm Gears and Crossed Helical Gears. Fluid properties, Bernoulli’'s equation, Pelton wheel, Francis and
Kaplan turbines - pumps and its applications -Valves and Types

Production Flow Analysis, Industrial Robotics, lean manufacturing. Work study - Techniques, Method
study - ABC Analysis material handling systems, Management theory and practice, planning - Decision
making, Organising, staffing, Motivation, Leadership, controlling, control techniques, Industrial Safety -
Standards — OSHA.

UNIT X: Production Engineering (20 questions)

Constitution of alloys and phase diagrams, heat treatment of ferrous and non-ferrous metal, surface
modification techniques, powder metallurgy, non-metallic materials, mechanical properties and testing,
crystal defects and strengthening mechanisms, Engineering ceramics, Engineering and commodity
polymers, composites, nano-materials. Foundry Technology- Sheet Metal Operation welding defects,
Casting, Welding Inspection (NDT), Machinability machine tools - CNC machine tools. Limits, Fits and
Tolerance, Computer Aided Inspection, Machine vision, Measurement of power, flow and temperature.
Statistical quality control, control charts, acceptance sampling, reliability, TQM, 5S, ISO standards.
Fundamentals of Computer Graphics, Geometric Modeling, Production Planning and Control, Computer
Aided Process Planning, Cellular Manufacturing, Flexible Manufacturing System and Automated Guided
Vehicle System.
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9i00@ LL: preos Guoeomesoremio (20 efleormds&oir)

(i) Guweoresoremw (Management) - @& _un(f): eueorueon: HA&sMHsY udreflaser (School of Thoughts) -
Buw oo esor cmwuiest @&weoun(Hiser: POSDCORB: mireoss o,6m601d@(1g Wb milb Hireossd @ (19.

(i) mrevs Wifleyser WHmID QIPSsWLTeT UK&HT - [HIT6d &M, @sMleomIL" LD, urmoifliy, HITed SreIcd
B&emou, & MIIYS6T G&emeu hHmID UHE SSHDEH6IT.

(iii) weoflg auer Gueoresorsmio - uefl uELIUMLE], uesil eHleurb, L B&iiy, Gsiiey, LLGHE, @sweSID6ST LSIS(H,
2018 @& 6515860 GUTETDHED6EY.

(iv) 515] GuwoonesoremLd - QITe-O&F06USSIL_L 1D - QI6HEE6HT, U6dERIM) QIEHSIWITEOT [HIT608HIS(OTHEETCOT GU(THLOTGOT
W SMITHIGO, [IT608 QUEFSIGAT - H1°_1q L LD DHMID &6TEUTL ThISET.

(V) mimeoss uSlBau(hssar - yeaflefeunrhiser: DiMléemasaeir.

3100@ I11: s 6uc0 QFwoondsb (HTcos cucmastiun(y) (18 ahlcormd&sar)

(i) mnevs euematiun(h) (Library Classification) - 8am_un(f): susommwenm: 85 emey whmib GBbTdaib.

(i) movs euemsLUN(H - QeSS GuNg aemslUN(H WHnIb Ay euemstun(h): usdGam euemsiuML(H
S Lser - Bameosst eusmastun(y) (Colon Classification): el s&w ewewastun (Dewey Decimal
Classification). 2_sosemneSiu g&w suematiun( (Universal Decimal Classification) whmib sweotiml <0
smh&lrev susmatiun(y (Library of Congress Classification).

(iii) SideNedr s1°_Lsmwotiy (Structure of knowledge) - @unaper 2_@paunss peomaer (Modes of Formation of
Subject) - @D emms&ar wHmIb HFser (Canons and Laws).

(iv) Bs@SHSTESD HNID BIHSHSTEHE uGUuMie| (Facet and Facet analysis) - DnqiuemL eusmaaer (PMEST):
uGLUMLG - OSTEUY SIE0)IE (WP DD WH MID &(HES&ET.

(v) @&OWILeo emm (Notation) - eueme&&eiT: LesoT&6IT.

3i00@ [V: 66060 QFweonssib (Hrooss ul g weondsib) (24 chleornésar)

(i) mIrevsst UL IqWEdT&&ID - B&TL_UT(H): eueHIUEHD; 8866, GBT& 6D WhMIb GlFWeOUT (H&OTT.

(i) Brevs HIMHUL 1qW6D - euem&SET - Unibleneo aigeuhisar (Physical forms) whHmib 2 61 eugqeubiser (Inner
forms) - owraflens, aumslURSSIUL L, wHMID JsTaflene -aucmastuhidsiu L (Alphabetico-
Classified) pnbur’_1qweosseir: euii b & ul_qweo (Trade catalogue).

(iii) mrbuL_1qweo srHlemevaser (Cataloguing Standards) - syereiolig (ISBD): mrhur’ 1qweonés eSS somser -
DTRISHT SN ST euemsULHIGSIUL_L Bbul g weo efSlaser (Classified Catalogue Code of Ranganathan),
S Boor- 210G f& e HIHuL_1q weonds efSlaer (Anglo-American Cataloguing Rules).

(iv) sieuBs& sublemevser - nids (MARC) - 8&8er..11 (CCF); weohwnis (UNIMARC): wniés21 MARC21): soey
MNeurd (Metadata).

(v) @urnper emeotiyser (Subject Headings) - SwierSledr @unmeir semeotiysefledr ul_qwed (Sears’ List of
Subject Headings), ereoflereiveré (LCSH), smwwiuhidsiur L whHmib del” (Hney HIbHUL 1qweonsaid
(Centralised and Co-Operative Cataloguing).

3i0@) V: 556160 D, HMIThGET (22 6blcormdoeir)

() H5H6UO BHNIHIGET - QUEHSEHOT - (P&HEOTEMWD, SresorL b Hlemeo wHmID eYPeSTOMD Hlemeo: Si&Fs WhHmIb
LBl6bT 60T Gl GUGITTRISGIT; 60T Wb MID HIMICIESTID FITHS GUETIRISIT.

(i) H&oucd YGMIHIG6TGST SIIG(H - QU GST (P EHMEEIT.

(iii) SresorLmbd Hlemeo STIHISET: ANBTTES6I, 860608861 6 FWhISET, L sucneoriu(hsaseo (Indexing)
wHOIb &IHGHE GO0y (Abstracting) snrhiser, soHeuco @anT@&GSHlEer (Directories), aumpdHens
GUT6OM D M) < HMITHIGET : eNUIILICd b, STITHISET.

(iv) Dl6bT GOT G 58660 BMTTBISOT - HTRSHSOTHRIST: (P(1R-2_ 6o Sroysseriser (Full-text databases).

(V) BH&56U60 QLSNIHIGET - HIEOM-FNiibhs HsTImHiser - i@l (Pubmed). ScsrevGuéd (INSPEC): ps6eSweor:
U608 66085108 NefliudE (g - 8-Bsns8bs (UGC - eShodhsindhu), Simbs eypevbiser (Open sources).
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i@ VI ss6100 GFenauser (18 chlcorméser)

(i) BH&6u6d BFUSHOT - UIHESSHOT: 2 L 6oTlg GMIULS6eN b mib e &sreo @MIUysH e G&emeuser: uweoTmorl
sooadl (User education): sseueomley (Information literacy).

(i) Seos&Hws Gsr Lib (Literature search) - prb@mrenss @sn@uy (Bibliography compilation) whmub
mIrevsSleurtiul_ g weo G&cmeussar.

(iii) Loy eNPliyemriey @eomen (Current Awareness Service), 85iib@&H&B&EIUL_L Ga6uco sMBGwnsid (SDI).

(iv) 1L suemeoriuhsgiseo (Indexing) whmib s@méss &m0y (Abstracting) Ggemeusar: uflibgieoT s 60
B&semeu (Referral Service).

(v) Glrél er(S 560, GmPl@uwIitiy wbH mib Yl Aniy G&emeuseir.

Si0@ V1I: sanfleofl ohH mib &emflesfl Lwesrum(asair (20 efleormd&air)

(i) soflefl - euemmuemD: UTys6T: Savlleflsaflesr euemeslUT() QIGTEOUTURGT - &EPEO(PENMEET; 2 6Tl (H
whHmib CelefluS ) snsooThiseT: SresorLmb Hlemeo GFIIY FTSHoTHISGHT; O&5TNe0H@STL Y- Gsm_um(h
WwHMID 2_I”_d6 MI&H6IT.

(i) seofleoll @UEST@OUIHET - EUI(HET: GUEOEHSET - Demwly Ger@uraper (System Software) whmub
vwedtum_ () Gwesr@ur(per (Application Software) Swii@gserid (Operating System) - epHemm LWeoT
b MIb Ued LWesT: &L_L_HD GLedT@UT(HETT Wb mIb GeoflwflemioujemL wemey.

(iii) sreysGerd - @asm_un(h): sreysbsHemr Guweoneirem Siemwiiy (Database Management System (DBMS)) -
GamL_un(phseir: GFWeOUN(H&6I.

(iv) prevs gnesflwikiseo (woemm (Library Automation) - @semey whHmib @HI&E&D: HITevss &meoiwhisepidaiTeor
UGS [HTevs Seotlumisd GSTOUNHET CBTGUUSET -  SooflyflemwiyemL WwWene whHmIb &L HD
QW STEUN(HETEOIT .

(v) Soveww @sMleom ub - 2 eonefl (Browser), @s[H@unm (Search Engine) @pbdliwenm (Protocol),
sereivlg 6165t (ISDN).

3100@ VIIL: aver uBliie whpid aucmeowoemtunEsD (20 ahlcormdesar)

(i) ewer uSliiey - @smL_un(p), uemTWEND, 86w, BHIT&HELD.

(i) mrevss GG - BHTL_UN(H), QEBTLEHMD, BFHcm6 WhHMIb GHT&ED.

(iii) semfleofl euemevIIEHLIYGEIT - euem& 6T - Beoest (LAN), suresr (WAN), Gwesr MAN): Semeworiud (Internet)
wHmib 26t Gemesorwid (Intranet).

(iv) mreos eusmevwiemotiyserr (Library Networks) - @asmi_un(f), @& omey, @&weoun (Haeir.

(V) [BIevs aueneowemlil (Peomemd - FieuBsHE Serefleo - &flereodl 2 _cva mHbuL g (OCLC) World cat).
B8 Sierellev - Seor-Uefli@BL_ (INFLIBNET) GLco@m (DELNET).

3100, IX: 5856160 Diemiotiy (20 efileormdselr)

(i) BH&oucd Semoliy - @sm_un(p), ueorl&eiT Wb MIb GFWedU (H&GIT.

(i) HB6UEL DiemWULY, QIESET - FIBsHE, CHFl: @uIUReT - oG -anibhsd CHFW Didle) < ememTwb
(National Knowledge Commission): preossiis epaaneor 868w Swaeib (National Mission on Libraries)

(iii) H&Bau6o Semtiyser (Information Systems) - FiauBs & Darafled, uGeoreroBat (UNESCO), szsofieiv (INIS),
Moo (AGRIS), &soreiv@us (INSPEC), utiGuwor (PUBMED), Aaereiv (CAS): @& 8 Sierefled - HletoBait
(NISCAIR), G_8A_r& (DESIDOC).

(iv) mrevss sel”Leomwiiyser (Library Consortia) - Guné@seir, @Fweoun(hlaeir: Uedaseme0dssips Wmeofliug @1 -
8- Bans8ibg (UGC - e-sodhsindhu), sresr-eSleior (N-LIST), Seretvgn i do 1" L_smotiy (CSIR Consortium).

(v) Swbs lgsco Swssbd (Open Access movement): Simibs Sigssco Sieowiiy (Open Access System).

i@ X: Soodsupemm Hmreosd (Digital Library) (16 efleorrésser)

() SovdsWomn HIESD - &MU (), QIEHIILEDMDEOT, UGHTUSGT, &(HHSIcd &1L emwly, Hlemmaser wibmib
& OOMDEOI.

(i) Sovds (M HIT60s GLO6VITEHT GO - AL CUEKHLDUIL, &1L 6mLolil, STTH 6m6e0&s6ir.

(iil) Sovdsporm HIws WaTWWhHEST - ShHlwrelleo WPaTWPWHESET &L LHD HeUTSHTIUES
wpesrwhaer (Open Archives Initiatives).

(iv) srey efeurib (Metadata) - euemmuenm, HrHlemevserr, ey efleurb Gs&flsseo (Metadata Harvesting).

(V) S608&8(Pemm HITCVEID - 2 (HouTdss GFwe(pemm - Seosbsliu(hidsoo (Digitization): @uwesr@ur(peT wH mitb
euadT@UIT(HEiT: HimueusoTid Fiihg sermehHwikiser (Institutional repositories).

20. SwhSHyehlwed, 2 _HusSl whHpib 2 (Hanss GurmHluSucd
(U Oudy smb)
S OUI{H: 399
3100@ |: Swassefiluco, SwisSEweo wih g Swiki@ ailwuco (18 afleormésair)
gsorsefleor Hlemeoullweo, Sl neor 2 1 cosaflesr Fwiblemeo, 2 (HoMMdsalqw 2 1 cosafledr GuTHI(WemD,
Guhurtiy wHmib S tGurpL_seflesr ussoryser, BHHIWLD, FFULY eowwib, giseTasaflesr Swibi@Eefwe, Slmeor
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2 | 60 SwhiGailweSledr Fomiser, @Quril(pemmsefledT DiqluemL &6r, @Quridl(pemnseflesT Swéseseilweo,
spoonafl, ubsssThseT WHMID ubsssThSTGT Somavracmwe @hHoufl, efemswrdrfleosy wHMID
WETEHH6N, SHPeIDd WHMID HeorLemeob Hlemvmaemer &wiblemeotiuhssso, SwbSlr 2 miiysefleperer
2 mie), eflems uGuumile), FwbhlemeluhHseHSo, Sofliurems &L 1gccnasSlia), acSlibsoauslia), SiSlia|
sL_Hluur’_Hdsner  Gurdl(pommaer, Heoltblesr oilemore, Sliamms sotlewiuhHisscd, R85,
&60oTLq 657 2 1 Geusib.

i@ 11 umuGuUIgRefleir aedSlemio WhH @b ailg alEmLUL (20 cflcoTmd&Her)

soos5a], Slifly, whHmb S uEurEL_seflesr 2 HLIHOD, REBHISHS SoneEasoT, 6lpsflsoflesr
Gam_unhlser, ol Lhisefled @mis@oum_{ somw abhmib, Sl L hisefleleTer &m&a|&H6T, (pmIsED,
N_Lusoflesr eflooscd, hHmed Gam_um(hHlaser, GIeveSiu 2 (HEMET&ET WHMID SHIgDGTTET 2 _(IhHENHGIT&HAT,
Ganor augou PHs6T, SwhSlr 2 miysetlesr eueSlemw wHMID NSleoTUllissTeT SiqliuemL GIlq IO,
HeooT(H&s6T whHmib SlemewrillseflesT aigeusmwiy, Hlemeowner whHmIb Hlemeowbhmn &emw 6rbmIsepidsiTeor
oug auemUY, & (Hleumesser whmIb ubmemeuy SeneoriysefleT eulgaiemwly, Hlemeoullememrumenfiudi L
Sememriyserr, &(hoTelleoserfledr ailgeuemolly, &hiE 2 (Homersefler ailgeauemwly, ellemswner&leoserfleor
algaemwly, OBSlparer &omsEhssTor NlmFOFNISsS DimWUYSTIET algaIemUY, 8o lf(emor
UD&FSSTD WHMID Sercor &8s S(HE PO UDHESSTD, FMUUSES UDHFSSTD, SI(HEGY UHESSTD WHMID
GNHEG SHGIFIPD UHESSTD, RUHEWL WHNID SHoow Hleweo GeausbHHefliuneT, RIED gL,
2_g&emeortd] whHmib &(H&Slseflesr euig euemliy, 2 b8 6T (h Wb mib EeneTiiLs g 6ol (haefledr eulg euemliL.

3100@ 111: umino Swdsailwco whHpib spgpm” 1 SwHSHTSCs5TGS (20 cflcrndaser)

umiLD U6GoT&6iT, UMD Ihlemeouiiucd, iS5 s Diemeilico, BIFUL, Hlemm, 2_HSIb WhHmib b bmedlesr &L (Huum’ ()
571G S uGLUMLIGY, UMD (WP[HSED, OSTLTES HMID 2 HsE5S516T T (H FwesTUN(His6T, GUFeTeSluiler
gwedrun(y), ufloresT uGUUMLE], SiIWES WIgWns SlrarbiseflesT ur@blemeot umigsed, allaflby DiH&ES.
SiqUuenL. BEIHD umbiEsed, GEmiseT il umiiEsed, Gmisefleo Hlemeowl L SPUUSET, 6ICH6T6S6T.
&M L SwibSrssn@sl: GuedL 6t &&&Tb, Sinmes&lev whHmib sliconest sipedSlaser - 2_hgiedlens whmib
erSlieSlemeor Gam_um(H&arT - Beus QIGHITUL BISET, 6T& &S0 HMID 18565 UIWESTUN (H&6T-5(H& SIS D&6T Wb mIb
QUHESHOT - HTOT 2_hHoo Gam_un() - ST sTeor - Sible sTeor Gurdlsdr, Hlspbleneo G&TLfumigsco
8 600T &IT0IUIL] DIGmLDLUIL.

Si00@ 1V: Qaiu QurdluSiweo wh pib Geuiu Swiki@ehlwdo (30 efleormésar)

SiglueoL HHSGHIHST, Oty SuwhiGeiweSler L e, WHed whmib SreaorLmag slser, Gleuiu
Swhigailucd Sieowly wHMIb GFUcWDEET, &MiGerm  &bhsl. BerWlWTSSeiTemn WHMID
SooL_US 56T oo, Ficmw whmib Sweoy eumysseflesr ussory, Geuiu Swiki@eilwed &mihs OSTLTYS6IT, Hmu
OunpL_safledr usoTyser, &ieow @Fwe(emmsafleperer OFwuel wHMID OCEFMSHEH OeuiusHemns
SE0THE([HGH60, DM WIHMD @sTLfuTeT Geutiu SwhiGeiwe &wbhéisafler uguumie, erflGum (e
whmib s, eTflOunperseflesr ustryser, 2 WIpey wHMID & (HUuThHsT, 2 I seriey Gurbdlsaflesr
Cempomeor - UgINNEES555 BHMDEd epovmisar. sF&SHEmt GQurdilwed: Bomell i’ L eiememTSeT,
B mHeuT&sId HMID MIs,HUbHIS S0 Hlep Criislesr, Slemm” L 6t siphSlser. 2 I scoria] Gurdlser: &b m)-
Q&FHsT @LU_GBLT, le&F6d sHEST. GoiflenL_L6d whmib srhmidEremnssge: Hrmell @eafliugser &whHE, Geiiu
61888061, Uy @ oiflesL_L_60, 56me0&1p BIGTL_L_65T &1 &): FFT ST my: FFTUIUSUEGUIUETT 6516 & & UIUL LD, Dilg UUemL
FFIOUSUEUUETT G&F W6 GDMEGIT.

3i0o@ V: Geutiub whHmib Hlewm uflwmboib (25 ehleorméaseir)

@eutu uflrH (PePMDE&AT - (M Uflbrest CRIIU &L_5560, CeuIUbHE L &(HSG), IGT&TIT 6UILemL, HlemeowHm
Oatu sLSHSSIDT, HiblF @i elleflibysmLw s&(H), &L lgcdeonr wHMID & (Hmy umino 6SlTe aINs
uflorbosSlest ufloreIbD DeTOYMHESEET. S oL WTeT S (H&6T WhHMId @GTiser eudlunes Geuiu
uflorbosSlharer ucoBaum @sTLfyser, Geutiu eflafliby SiHé@, BETHD umbéseSler eflemorey, &Slielis &
@eutu uflorbHmid, SEHUY WHob Frbucd GuHuTtiyser, eug e &Mrewiser, Slememiu LGUUMLE): @euIUl
uflorHdlullesr @FweoSlmesr, LMTD whmib NTU wpemmsedr. Hlemm uflombmid, 2e Hiures Hlemm uflwmbmib,
sar(hlureuedlcsr ~Gl&Slest 6515, Hlemeotiy Hlemev eyovdsse M 2ar (Hlureucd, umiin 68lFe| (Wemm Hlemm uflwmbHmibd,
2 b, @eutub whHmib Hlemwm uflorbo GUyemw, umiin eSlre) wemm Hleom uflorbn Semewr COSTL ST,
&s5Ifllwds Geutiu uflrbmid.

3io@ VI epooti@unperasarams igdleflweo wbHmb 2 Geonsahlieco (25 eflcormésar)

2 Boons&8606maE6T WHMID Hlemeo auemmuL hiseT, by S(piby asrrfra»u@ blemeop aiemIULID - 6T(GH &0,
eumiuSlpoy, Hlemeo wrhmkiser- ureusd - TTT euemruL b, @Hby wWHIMID SIHbY Dicveons 2 Boonsé
HO06DCUGAT, E(1HLbY DM S(HLDY Dicdeons 2 Beons s Slesr Gauiug & &eme, Gubhurtiy wmbH mib KL UhisET,
greremi 2 Geonseflucd, 2 Boonrs Dicvoons @uIHL_&er, SwWiHSr usoryser wHmId G&nsemeor, uQs
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GoonUN(Hi&eT WHnIb euEtL{HISHID DI HDEGT, HL_&§ISH60 HMID &DD-HL_&&IH00 @UI(IHL_&6iT, HMHs
wHmIb WISTELSHHT @uT(HL_s6lT, @urdluiliwcoeyp Geukisefl, @uTHluUTwEd WH MIb LWETUTL (K UEOULY LDIBISET,
HEOEHEUSAT, (BHI6tor GUT(IHL_&6IT.

oi00@ VIL: 2_hHussH Gsmpleomi” ub (22 efleormdseir)

aumitius OSMIOEIL UD - QIGEN 2 (1h CIEHSHEET, Bis([H 2_6ToT&HD, DE&FIHUTSSLD WHMID GUTTUL (PEDMHEET,
SILUUHS8I50, eumityseflesr aiqeiemiy, @&DUT{HISHT, 2 (HeHEGD 2 V&6, 60T WHMID &HETEOMHM
@sweoun(p), 2 BoonssHems 2 (HAMEEID OFWGOP DM - QIEHSHEOHT, (&ODUM(H&ET WHMID SFa|&6T, HT6T
2 Goonrs @&Fwooun(), 2 CGoorssHms SeOBTHEGD OFLOPEODEHET, GIEDSSOT WHMID UbHMemeU
oulg euemUIY, Gleusdig b 2 Beonsid. ubHmemeulles @&emmun(haser, eumity, ubmenaty e (NDT), @eutu
8més wHmIb elus sorie BRSIVWGT =2 Hussl, =2 Beoons OGeu [, Gou ([ sEHeSludier
SHOuwis0sTEG S Seopuyn Swhsr smHeSleser - HHI Sl SWHSHTD, HemerTullHaeo, &I(HEID,
DIONHBH60, UDESSTD eI ([HiHd LHMID OC&THIHSHMH, Semply CrHISems &HevTHES(HH00, MIPEEEHEMTT
Soowuy @swewemmsdr, o Soowly, CNC Subslr sapellsedr, emswenn 2 miiy Hrecorssh -
Sm1p5 560 b MID &6mL_&60 [Hlemeoiuib.

3i00@ VIIIL: Sieremansliuco whpib sré s Huun( (15 ablernéasar)

UL, GIUN (15 STbISET Lo MIb arHUiem, Gpifliwcd Wb mib Gasmesr Sierefi(Hlaserr, 6aifl Sierefliucd, oot opoifl
Si6TemeY I6oll- UGS, Hawleolami e, CMM et SqtiueoL & smesH - CMM St auomaser,
SwhSlr CBréE), 2 (Halgel et - ChHif H6Temw - HL 6L HETEmID, 2 (HeT H6sTemw, Guhuriy Fiemwo
Sarefi(h), @STLITY whHmib @sTLFubmD (PeomserT, &&5l, umigsed whHmib Geuiubleneo Serefi(h. Yerefluflweco
S8 &1 (Houn(p), s Hour’_(H eflerdaUuL_hiser, erby wrSIfl, bbussgestemw, TQM, 55, ISO srblemevseir.

i@ [X: CAD,CAM,CIM, FEA (13 efleorn & seir)

sofleflant oucmrsemeouiledr SiqlUuenL 6T, ailgeilweosti wrSlflundsdr, sm & BLUGW, o misefleor
Sooeoiiy, CAD srblemevaser, CIM &6t SnqiueoLseir, 2 pusb e S Lidléo whHmid &L (Houn),
sanfleoflami GFwedpemm Sl L b6, Heofliuemm 2_Hus S, OpSlipeuneot 2_Hus S Siemliy whHmb SreotlurbkieE
adlsn’ g eurseT Demly, G OFTHlomIL ub, 2 HussH HEE Hsbhe uguumie), G&mbleogiemn
et Slreoflweo, Gaiboms 2 Huss), Hawp Gnr 2 HussH (JIT) Gwedley 2 Hus s, FEA eSleperer 6p uiflomesor
HoTdG ST, & ufloreor Sereyp WLIMlGET &M HaoTdGaer, & p ufloreor SlemswesT wrMIGET Fmi
&600T & (&) 801, ELOIH 6T §I6DE0TLON M 2_(IHEUT&ELD.

0@ X: Qpmbléogiemm @umrmlusiuico wh mb Gueoresremio (12 efleormds&air)

uenll Siliey - HIL URISET, (YD Wpie| HMID Uil DereliHlascr CrTeshIGHT - g liucmL, CFWEO(P DM,
SwhSlr &eow aHmGeo wHOID S LBl 6o, swifliy euflewaweom, 16 &_(Hourh - E O Q - oierey
sarenugser, ABC u@lumiley @ur@per eoswnehscd Siemwliysedr, G&weour’ () wrmiss, Gmflweo
Hlreonrd s, HAbibevdev (poom, Burs@oamss wrslfl, @868 H wrSfl CPM wbhmid PERT, aflms
wrglfleser. Guweonsoremn Gam_um(h) WHMID HeoL (Wemm, S LD 6d - (iqORIHEHSH60, T(RMHISENIDSE60,
uestlwreriser ShHiows, 2 HFHSHo, SooeemwsHG oD, & (HUuBSHSHM, &L HOuT (H HIL UBISET,
@smdleogicom urgismiy - snblemeosdr - OSHA.

21. Mining Engineering
(Degree Standard)
Code: 347

Unit I: Geology, Mine Development, Drilling and Blasting (30 Questions)

Geology: Earth structure & Composition, weathering, ground water, Geological time scale, types of rocks
and their modes of occurrence, mineral resources, their distribution in different types of rocks of different
ages, classification and properties of minerals, Geological structures like folds, faults, etc., their
classification and their significance in the mineral exploration & mapping, ore reserve estimation including
their shape. Different Ore forming processes, origin & modes of occurrence, classification of mineral
deposits, fossil fuels like coal, petroleum etc., Mineral distribution in India. Various exploration and
prospecting methods including geophysical prospecting, their fields of application & limitations.
Introduction to aerial and photography, remote sensing & GIS for mapping and exploration.

Role of Mining Industry in National Economy, Role of Mining Engineers in Mining Industry, Challenges
faced by Mining Industry, Indian and World Mineral Resources, Types of Drilling; exploratory & production
drilling; core recovery, core logging & interpretation of bore hole data, machines for opencast and
underground mines, selection & limitations, parameters influencing drilling. Directional drilling, mechanics

Page 100 of 147



of different types of drilling,. Exploratory & production drilling, types of drilling and Explosives and
accessories, properties, classification; Selection; Storage, transport and handling and use of explosives,
different types of initiation systems, mechanics of blasting, drilling & blast design for opencast and
underground mines (including solid blasting), secondary blasting, misfires, vertical crater retreat blasting,
adverse impacts of blasting and their control, instrumentation, testing of explosives, fragmentation studies,
controlled blasting, alternatives to blasting. Different modes of entry into underground mines, their location
and design. Different methods of shaft sinking including special methods-various activities, modern &
mechanized techniques of shaft sinking, shaft raising, shaft boring, widening and deepening of operating
shafts. Drivage of drifts and tunnels covering all associated activities including continuous and tunnel
boring techniques.

Unit II: Mine Environment (20 Questions)

Mine gasses — occurrence, properties, detection, physiological effects and permissible limits, Mine climate
and control, Heat and humidity, Natural Ventilation, Distribution of air current in mines, Resistance of mine
roadways, Mine fans and their characteristics, testing, use of multiple fans. Ventilation and illumination
survey, Ventilation planning in mines. Mine illumination, methane drainage Flame safety lamps, ventilation
devices, Types of ventilation, auxiliary ventilation including overlap ventilation.

Ventilation network analysis and numerical problems, Pollution due to mining - Noise, air, water and land
pollution, Ground vibrations, monitoring and control, Pollution standards and remedial measures,
Spontaneous heating, Mine fires, Explosions — causes, prevention and control, Firefighting, reopening of
sealed-off areas, Inundation — causes, prevention and control, Design of water Dams, Mine rescue and
recovery, investigation after an explosion, rescue organization of a mining company, Air conditioning and
air cooling, Rescue and First aid in mines.

Concept of environment and ecology, Landscape planning and analysis, Biosphere, Hydrosphere,
Atmosphere, Nutrient cycling, Effect of industrialization in atmosphere, Air quality sampling and modeling,
Impact of pollution on human health. Reclamation of mined out land, Tailings management and
subsidence, Environmental impact assessment, Environmental management plans, Environmental audit,
Environmental clearance for mining projects, Environmental legislations, Safety and environmental
protection.

Unit Ill: Mining Machinery (5 Questions)

Different types of motive power used in mines, Rope haulages, Wire ropes, safety devices, different types
of locomotives, safety devices, free steered vehicles; Hydraulic, pneumatic and gravity transport, Mine
pumps, different types, characteristics and fields of application, design of pumping systems, Rope
haulage, locomotives and pumping calculations. Distribution of electrical power in mines, Electrical
layouts, Mine cables, Flame-proof and intrinsically safe apparatus, Mine communication, man riding
systems, different types of pumps, their characteristics and fields of applications.

Winding systems, Friction and drum winders, Multi-rope winding, safety devices, Winding accessories —
winding engines, headgear, head sheave, skips, suspension gear, shaft fittings etc., duty cycles and
winding calculations. Surface and pit-bottom arrangements, Coal face machinery including longwall
equipment, Different types of conveyors and their construction, design and calculations, High angle
conveying, Hydraulic & Pneumatic transport, Aerial ropeways, Design and construction of silos and
bunkers, Stacking and blending, Condition monitoring of mining machinery.

Unit IV: Surface Mining (30 Questions)

Suitability of surface mining and limitations, Cut-off grades, Pit limits, Stripping ratios, Design of pit slope,
haul roads, benches box cuts, Opencast mine development - different methods, Earth moving machinery
- shovels, draglines, continuous surface miners, bucket wheel excavators, dumpers, rippers, scrapers,
rock breakers etc., Productivity and maintenance of Heavy Earth Moving Machinery. Types of slope
failures, Slope stability analysis and stabilization including dumps, In-pit-crushing and conveying,
Continuous surface mining. Placer mining and solution mining, conversion of underground mines to
opencast mines and vice-versa. Truck dispatcher systems, Machine availability, productive and
maintenance scheduling, output, manpower and calendar planning.

Unit V: Underground Mining (Coal & Metal) (5 Questions)

Coal Mining: Importance of coal as a source of energy, current status of coal mining world over, grading
of coal, Choice of mining methods and classification, Bord and pillar method - design of panels, pillar
extraction by caving and stowing, partial extraction, supports, Longwall method - advance and retreat,
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mechanized longwall, latest trends, Design of longwall workings, salvaging and relocation of equipment,
punched longwall. Thin and Thick seam mining, problems, multi-slices and special methods like gallery
blasting, sub-level caving, horizon mining, contiguous, hydraulic mining, underground coal gasification,
shield mining of steep seams, shaft pillar extraction, introduction to coal- bed methane.

Metal Mining: Classification of mining methods, Metal mining layouts, Methods of development -shafts,
raises, winzes, drifts, bins, tunnels etc., Stope preparation, Stoping methods - supported and
unsupported, their selection - longwall, room and pillar,

shrinkage, sub-level, cut and fill, block caving and combined, backfilling, etc., Techno- economic analysis
of mining systems, Extraction of remnant pillars, shaft pillars, Mining at great depths.

Unit VI: Rock Mechanics & Ground Control (10 Questions)

Stress analysis, Numerical problems, Application of rock mechanics in mining, Physico- mechanical
properties of rocks and rock indices, elastic constants - laboratory and in situ testing, Rock mass
classification, Post-failure behaviour of rocks, Dynamic wave velocities and elastic constants, Time
dependent properties of rocks, Non-Destructive testing, Rheological modeling, Theories of failure of rocks,
Rock mechanics and ground control instrumentation, in situstress measurement.

Roof examination, Different types of mine supports including FER supports, powered supports, etc.
Design and selection of mine supports, Systematic supports, different methods of stowing, underground
and face arrangements, Design of underground workings and stress distribution for Bord and pillar,
Longwall workings, etc., Design of pillars; subsidence, measurement, prediction, control, remedial
measures; Rock burst and bumps causes, prediction and control, etc.

Unit VII: Mine Surveying & Mineral Processing (20 Questions)

Principles of mine surveying, Underground surveying methods, methods of leveling, contouring, curve
setting, traversing, Triangulation and Correlation, Errors and adjustments, Preparation of mine plans and
sections, Numerical problems, Modern surveying techniques, Photogrammetry and remote sensing
applications, EDM, Total station, GPS, GPR, GIS Astronomical survey, stope surveying, subsidence
survey.

Scope and objectives of mineral processing, Choice of methods, Sequence of operations, Comminution,
crushing and grinding - Theories, types of crushers and their fields of application, power consumption for
crushing and grinding, Laboratory and industrial sizing, wet and dry screening, laws of particle settlement.
Different concentration techniques, jigging, tabling, flotation, wet and dry screenings, magnetic
separation, electro-static separation, optical sorter, Sampling and control, Coal beneficiation - Generalized
plant design and flow charts for beneficiation of coal and other important ores.

Unit VIII: Mine Management & Computer Applications in Mining (30 Questions)

History and development of mine management, Principles of scientific management, Functions of
management, Organization structure of a mine and a mining company, Time and work study, Industrial
relations, Trade union and workers participation in management, Industrial psychology, Operations
research - linear programming, transportation and assignment problems, CPM and PERT. SWOT
analysis, supply chain management.

Microprocessors - Operating systems, Structured and object oriented programming, Networking Database
management systems, Programming for mine design problems, CAD in mining for opencast and
underground mines, Management information systems, ore-body modeling, Digitization and scanning,
Artificial intelligence, Expert systems, Neutral networks and virtual reality applications in mining, mining
software. Computer applications in mine planning, ventilation network analysis, pillar design, blast design
(opencast and underground), pumping systems, mine planning, etc.

Unit IX: Mine Legislation, Safety & Economics (30 Questions)

General provisions of Mines and Mineral Regulation and Development Act, Mineral Concession Rules,
Mines Act, Regulations and Rules, Bye-Laws and DGMS Technical Circulars, Mines Vocational Training
Rules, Land Acquisition, Explosives Act, Indian Electricity Rules, Workmen's Compensation Act, Rescue
Rules, Mine accidents, classification and occupational diseases, accident statistics, Accident inquiry
reports and cost of accidents, Mine disaster management, Safety audit and conferences. Environmental
protection and conservation acts and rules, Miners diseases. Risk identification and Management.

Role of mineral industry in national economy, National mineral resources National mineral policy,
Conservation of minerals, Royalty and taxation, Ore reserve estimation and geo-statistical methods,
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Mine valuation, Classification of reserves, net present value (NPV), Depreciation, Pricing and sale of
minerals, Marketing and inventory, Costing, Wages and incentives, Book keeping, Balance sheet and
profit and loss accounts, Numerical problems, Capital and revenue expenditure, DCF, profitability
analysis, Economics of various mining operations , Assessment of cost of various mining operations, cost
control methods.

Unit X: Mine Planning & Design (20 Questions)

Ore-body modelling, Opencast mine planning - mine cuts, surface structures, division of mining areas into
blocks, Open pit optimization, Mine scheduling, Underground (coal and metal) mine planning, Location
of mine entries, Optimization of mining parameters, Planning of production capacities, production planning
and scheduling, productivity indices, Techno-economic analysis, Quality control and conservation,
Planning and selection of equipment, Manpower and output planning, Preparation of mining projects -
feasibility and detailed project reports, Sources of funding, Government policies., Mine Closure, Quality
control.

22. Mining Engineering and Geology
(Degree Standard)

Code: 573
Unit I: General Geology and Geomorphology (15 Questions)
Origin, Evolution, Age and Interior of the Earth - Principles of geodesy — Rock cycle — Isostasy -
Continental drift, Seafloor spreading, Plate tectonics - Paleomagnetism and its application for determining
paleoposition of continents — Orogeny and Epeirogeny — Volcanoes and earthquakes — Effects and
causes — Seismic Hazard zonation of India - Tectonic deformation and seismicity in the Extra Peninsular,
Indogangetic plains and Peninsular India - Applications of geomorphology in mineral prospecting and
coastal studies - Weathering — processes and products - Geomorphic cycles and their interpretation -
Morphology and its relation to structures and lithology - geomorphic landforms formed by action of rivers,
wind, glaciers, waves and groundwater - Features of ocean floor - continental shelf, slope and rise -
concepts of landscape evolution, major geomorphic features of India — coastal, peninsular and extra
peninsular - Classification of shorelines and their evolution - submarine canyons, Geosynclines and Island
arcs.

Unit Il: Stratigraphy and Paleontology (20 Questions)

Principles of stratigraphy - Code of stratigraphic nomenclature of India - lithostratigraphy — biostratigraphy
— chronostratigraphy — magnetostratigraphy, sequence stratigraphy - Principles of stratigraphic
correlation; Indian stratigraphy and economic importance - Cratons of India — Dharwar, Bastar,
Singhbhum, Aravalli and Bundelkhand Cratons - Proterozoic mobile belts — Eastern Ghats Mobile Belt,
Southern Granulite Terrain, Central Indian Tectonic Zone, Aravalli — Delhi Belt, North Singhbhum Mobile
Belt - Proterozoic sedimentary basins — Cuddapah, Delhi, Vindhyan, Kurnool and Kaladgi - Phanerozoic
stratigraphy — Paleozoic - Spiti - Mesozoic - Spiti, Kutch, Narmada Valley and Trichinopoly - Gondwana
Supergroup, Deccan Traps - Himalayas — Siwaliks - Fossil record and geological time scale - modes of
preservation of fossils and concept of taphonomy — Body and ichno-fossils, Ediacara Fauna - Morphology
and time range of Graptolites, Trilobites, Brachiopods, Lamellibranchs, Gastropods, Cephalopods,
Echinoids and Corals - Evolutionary trends in Trilobites, Gastropods, Cephalopods; and Graptolites —
Micropaleontology — methods of preparation of microfossils, morphology of microfossil groups
(Foraminifera, Ostracoda).

Unit IlI: Structural Geology and Mineralogy (15 Questions)

Mechanical principles of rocks — Strain markers in deformed rocks - Mohr’s circle — V rules and outcrop
patterns — Stereographic Projections of structural elements - Mechanics and causes of folding and faulting
- Classification of folds and faults - Recognition of folds and faults in the field - Joints — Cleavage and
Schistosity types and origin — Secondary lineation - Types of unconformity and their recognition in the
field — Definition, Classification and elements of minerals and Crystallography — Optical, Electrical and
Magnetic Properties of minerals - Physical, chemical and optical properties of Quartz, Feldspars,
Feldspathoids, Pyroxene, Amphibole, Olivine, Garnet, Mica, Zeolites and Carbonate groups — Concept of
optical mineralogy — Identification of minerals using petrological microscope.

Unit IV: Petrology (25 Questions)
Classification of Igneous rocks: Mineralogical, Chemical and IUGS classification — Structures and textures
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- Petrography and petrogenesis of Granites, Alkaline rocks, Anorthosites, Carbonatites, Dolerites,
Ultramafics - Bowen's reaction series - Diversity of Igneous rocks — variation diagrams - Crystallisation of
Basaltic magma.

Sedimentary depositional environments — Important clastic and non-clastic rocks — Heavy minerals and
Provenance — Tectonics and Sedimentation — Sedimentary Basins of India — Paleocurrents and Basin
Analysis - Classification of sedimentary rocks - sedimentary textures grains size, roundness, sphericity,
shape and fabric - grain size analysis - sediment transport and deposition - sedimentary structures -
composition and significance of different types of sedimentary rocks Sandstone, Limestone, Banded Iron
Formation, Mudstone and Conglomerate - carbonate diagenesis and dolomitisation.

Metamorphism — Agents and kinds of metamorphism — classification of metamorphic Rocks — Textures
and Structures — Different grades and depth Zones — Metamorphic facies — Metamorphic differentiation —
Thermal — Clastic and Regional Metamorphism — Origin of Eclogites — Charnockitisation — Granitisation —
Metasomatism.

Unit V: Economic Geology and Hydrogeology (20 Questions)

Classification of mineral deposits — Process of formation of mineral deposits - Magmatic, Hydrothermal,
Sedimentary, Metamorphic, Sublimation, Evaporation, Oxidation and Supergene enrichment -
Metallogenic Epochs and provinces of India - Controls of ore Localisation — Origin, Occurrences, Indian
distribution and uses of the following ores - Iron, Manganese, Copper, Lead, Zinc, Aluminium, Chromium,
Gold, Barite, Graphite, Asbestos and Silica, Uranium, Thorium and Industrial Minerals. Origin of coal and
petroleum - Physical and Chemical Properties of coal and petroleum — Deposits of coal and Petroleum in
India — Distribution of Gondwana and Tertiary coal fields of India. Gas hydrates and Coal bed methane,
Petroliferous basins of India — Strategic, Critical and essential minerals — National mineral policy 2019 —
Conservation and Utilization of mineral resources.

Origin and Occurrence of groundwater — Vertical Distribution of Ground Water - Aquifers - Hydraulic
conductivity and Hydrological parameters - Transmissibility, Permeability - Specific yield and retention -
Hydrogeological characters of different types of rocks - Rock water interaction — Ground Water Quality
and Pollution - Types of wells - Well logging methods - Pumping test methods - Managed Aquifer recharge
— Rainwater Harvesting techniques and methods - Aquifer recharge methods - Seawater intrusion - Study
and methods - Electrical methods of groundwater exploration.

Unit VI: Geology of Tamil Nadu (25 Questions)

Archean Formations - Sathyamangalam Group - Bhavani Gneissic Complex - Khondalite Group — Kolar
Group - Anorthosite Complex - Archean to Proterozoic - Charnockite Group — Granites - Migmatitic
Complex — Proterozoic — Proterozoic — Ultramafic - Alkaline rocks and Carbonatites — Granites -
Palaeozoic to Mesozoic - Gondwana Plant beds — Cretaceous - The Cretaceous Period is divided into
three Groups as under - Uttatur Group - Trichinopoly Group - Ariyalur Group - Tertiary Sediments — Lignite
- Petrified Wood of Thiruvakkarai - Cuddalore Sandstone - Conjeevaram Gravels — Cenozoic -
Quarternary Sediments - Mineral wealth of Tamil Nadu.

Descriptive study related to origin, mode of occurrence and use of iron ores of Kanjamalai and
Kavuthimalai, Chromite and PGE of Sittampoondi, Magnesite deposits of Chalk hills, Bauxite deposits of
Shevroy hills, Graphite beds of Sivaganga, Lignite deposits of Neyveli and Jayamkondam, Beach placer
deposits of southern Tamil Nadu. Mode of occurrence and distribution of precious and semi-precious
stones in Tamil Nadu - Silica Sands of coastal areas in Kanchipuram, Thiruvallur, Cuddalore and
Nagapattinam districts- River sand deposits of Tamil Nadu.

Unit VII: Mine Development and Mining Methods (20 Questions)

Exploratory & production drilling, types of drilling and Explosives and accessories, properties,
classification; Selection; Storage, transport and handling and use of explosives, different types of initiation
systems, mechanics of blasting, drilling & blast design for opencast and underground mines, misfires,
adverse impacts of blasting in mines and their control, controlled blasting in granites, alternatives to
blasting. Different modes of entry into underground mines, their location and design. Different methods of
shaft sinking, modern & mechanized techniques of shaft sinking, Drivage of drifts and tunnels covering all
associated activities including continuous and tunnel boring techniques.

Suitability of surface mining and limitations, Cut-off grades, Pit limits, Stripping ratios, Design of pit slope,
haul roads, benches box cuts, Earth moving machinery - shovels, continuous surface miners, bucket
wheel excavators, dumpers, rippers, Dredegers, rock breakers etc., Productivity and maintenance of
Heavy Earth Moving Machinery. Types of slope failures, Slope stability analysis and stabilization including
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dumps, In-pit-crushing and conveying, Continuous surface mining. Placer mining and solution mining,
Machine availability, productive and maintenance scheduling, manpower and calendar planning.

Metal Mining: Classification of mining methods, Stoping methods — supported and unsupported, cut
and fill, backfilling, etc., Techno-economic analysis of mining systems, Mining at great depths.

Unit VIII: Mine Legislation, Safety & Mine Management (20 Questions)

General provisions of Mines and Mineral Regulation and Development Act 1957 & 2023, Mineral
Concession Rules 1960, Mines Act 1952, Metalliferrous Mines Regulations 1961, and Mines Rules 1955,
Tamil Nadu Minor Mineral Concession Rules 1959, Directorate General of Mines Safety (DGMS) issued
Technical Circulars related to Surface Mining Operations, Mines Vocational Training Rules 1961, Land
Acquisition Act, Explosives Rules 2008, Workmen's Compensation Act, Mine accidents, classification and
occupational diseases, Accident inquiry reports, Mine disaster management, Safety audit in Mines,
Environmental protection Act 1986, Environmental Impact Notifications — 1994 & 2006 and Forest
Conservation Act 1980, Ministry of Environment, Forest & Climate Change issued Noatifications, Office
Memorandum related to Mining Industry, Occupational Health, Risk Assessment and Management,
Organization structure of a mine and a mining company, Royalty and taxation, Assessment of cost of
various mining Methods operations, cost control methods, Preparation of Feasibility and detailed project
reports, Mine Closer Planning and Management for sustainability.

Unit IX: Mining Machinery (20 Questions)

Different types of motive power used in mines, Wire ropes, safety devices, Hydraulic, pneumatic and
gravity transport, Distribution of electrical power in mines, Mine cables, Flame-proof and intrinsically safe
apparatus, Mine communication, Winding systems, Surface and pit-bottom arrangements, High angle
conveying, Hydraulic & Pneumatic transport, Aerial ropeways, Dredging Equipments, Design and
construction of silos and bunkers, Stacking and blending, Condition monitoring of mining machinery,
Computer applications in mine planning and Equipment System.

Unit X: Mine Environment (20 Questions)

Mine illumination, Pollution due to mining - Noise, air, water and land pollution, Ground vibrations,
monitoring and control, Pollution standards and remedial measures, Inundation — causes, prevention and
control, Application of rock mechanics in mining, Design of water Dams, Mine rescue and recovery,
investigation after an explosion, rescue organization of a mining company, Rescue and First aid in mines,
Concept of environment and ecology, Landscape planning and analysis, Air quality sampling and
modeling, Impact of pollution on human health. Reclamation of mined out land, Tailings management and
subsidence, Environmental impact assessment, Environmental management plans, Environmental audit,
Environmental clearance for mining projects, Environmental legislations, Safety and environmental
protection.

23. Personnel Management, Industrial Relations, Business Administration and Social Work
(PG Degree Standard)

Code: 561
Unit I: Personnel Management (15 Questions)
Definition, Evolution and Growth - Functions of Personnel Management - Factors Influencing Personnel
Policy - Qualities and Qualification of Personnel Manager- Organisation of Personnel Department -
Challenges and Role of Personnel Manager — Progress of Personnel Department in India

Unit Il: Human Resources Planning and Development, Recruitment, Selection, Placement and
Training (25 Questions)

Need for HR Planning and its types — Factors affecting manpower planning — Role of Human Resources
Department - Techniques and Job description — Recruitment Practices in India Sources - Methods and
Technologies for Recruitment Methods of Selection — Principles and Problems in Induction — Need and
importance of Training — Steps in Systematic Training — Evolution of Training Programme

Unit Ill: Performance Appraisal, Motivation and Leadership (15 Questions)

Objectives and Benefits of Performance Appraisal — Characteristics of effective appraisal system -
Process and Methods of Performance Appraisal — Theories of motivation and techniques of motivation —
Legal and ethical issues in motivation — Theories and characteristics of leadership — Types of leaders.
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Unit IV: Labour Management Relations and Labour Legislations (30 Questions)

Concept of Labour Management — Labour administrative practices — administrative agencies — labour
policy — Workers participation in management and settlement of Labour disputes - Unfair labour Practices
— Code of wages — Industrial Relation Code —Social Security code — Occupational safety, Health and
working conditions code - Grievance Redressal Mechanism — Labour Courts and its functions — Factors
affecting labour relations

Unit V: Organisational Behaviour (20 Questions)

Organisational Behaviour: Importance — Historical Development of Organisation Behaviour -
Understanding Individual :Personality- Perception-Learning-Values-Attitude- Job Involvement -
Organisational Commitment — Job Satisfaction — Emotions — Emotional Intelligence — Spiritual Quotient.
Understanding groups: Meaning of group and group dynamics — Theories of Group Dynamics — Group
Cohesiveness — Team Building- Management of change-Organisational Culture-Management of Conflict-
Organizational Citizenship Behaviour.

Unit VI: Operations Management (20 Questions)

Operations Management concept, objectives and types — Characteristics of Modern Operation
Management — Differences between Services and Goods — Operation Strategy — Supply Chain
Management — Warehousing and Supply Chain Strategies — Supply Chain Dynamics. Operations
Planning- Work study: Obijectives, Procedures — Method Study and Motion Study - Work Measurement
and Productivity. Total Productive Maintenance- Materials management and Purchase Management -
Project management - Quality Control — Quality Movement — Continuous Improvement — Tools — Total
Quality Management (TQM) concepts — 1ISO Quality Certification — Quality Assurance.

Unit VII: Management Information System & E-Commerce (20 Questions)

Data, Information, Intelligence, Information Technology, Information System, Functional Information
Systems, DSS, EIS, KMS, GIS, International Information System-Data Base Management System- Role
of information management in ERP, e-governance, Data Mining, Business Intelligence, Pervasive
Computing, Cloud computing, CMM. Electronic Commerce: Technical Components of E-Commerce
Functions of E-Commerce - Advantages and disadvantages of E- Commerce -Electronic Commerce and
Electronic Business - Electronic Commerce Technology - Building the E-Business application - Avoiding
legal issues- Web strategy: Attracting and retaining visitors - Search Engines and Portals- Cyber service
- Online Banking.

Unit VIII: Fundamentals of Sociology and Psychology (15 Questions)

Sociology Definition, meaning and scope; basic sociological concepts: Society-meaning, definition
and types, structure, features; social institutions; concept of social system and sub system,
classification of social systems, culture: concept, characteristics, social stratification, social
processes- social control, social change in India, social movements, crime and delinquency; social
problems-poverty, inequality, casteism, causes and consequences.

Psychology: Definition, meaning and scope, lifespan, phases of human growth and development,
(Erik Erikson and Freud) needs, tasks and challenges, influence of hereditary and environment;
psychological processes for understanding behaviour, intelligence, sensation, emotions, learning,
memory, attitudes, behaviour, perceptions and prejudices; life events and their impact on behaviour.

Unit IX: Health Care Practice (10 Questions)

Health: Definition and concept; Rehabilitation, definition, types and principles — UN convention on
the rights of persons with disabilities; policies and programmes; Community — Based Rehabilitation.
Hygiene: Personal, food and Environmental hygiene; Relationship between health and hygiene;
Environmental pollution; Living conditions: housing, sanitation, waste disposal and their influence on
Health.

Community health: Definition, health indicators, disease, sickness/iliness, definition of public health,
Communicable and non-communicable diseases: causes, prevention and treatment, Primary Health
Care; Health Education;

Concept of mental health: Magnitude of mental health problems, mental health and Well Being;
definition.

Health Programmes & Global Health Promoting Agencies: National Mental Health Programme,
National Tuberculosis Programme (NTP), National AIDS Control Programme (NACP), National
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Malaria Control Programme (NMCP), Universal Immunization programme (UIP), National Cancer
Control Programme (NCCP), National Health Mission (NHM), Reproductive and Child Health
Programme, National Family Welfare Programme. WHO, UNICEF, FAO, UNFPA, ILO.

Unit X: Industrial Relations and Labour Welfare (30 Questions)

Industrial Relations: Concept, characteristics, Industrial Relations at plant and shop floor level,
Industrial conflicts: concepts of industrial peace; cause and consequence of industrial conflict, strikes
and lock-outs; conflict resolution, meditation, conciliation: arbitration and adjudication; statutory and
non-statutory machinery for prevention and settlement of disputes. Trade Unions: Trade unionism in
India, role in Industrial relations.

Occupational Hazards and Safety: Meaning. Occupational Hazards, Industrial Health and Industrial
Safety. Industrial Accidents-causes and prevention. Meaning of Safety and Need for safety in Industries.
Job stress. Problems of Job stress with special reference to new generation industries.

Statutory Provisions In India: Statutory Provisions in India connected with health, safety and welfare of
workers. Introduction to The Factories Act, 1948- Statutory Provisions relating to Labour Welfare,
Industrial Health and Industrial Safety in Factories. Role of H.R. Managers in Labour Welfare.

Labour Welfare: Concept, definition, philosophies, need, objectives, principles, scope and
limitations of labour welfare; Historical development of labour welfare in India. Statutory and Non-
Statutory Welfare Provisions: Industrial Counseling- Pre-retirement, Quality of work life. Social
security, social security measures; Standardization, Wage policy, Wage incentives, bonus and profit
sharing. Collective Bargaining: Meaning, goal, phases, pre- requisites, principles, strategies and
negotiation skills, factors influencing collective bargaining, Sexual Harassment of Women at Workplace
(Prevention, Prohibition and Redressal) Act, 2013.

HR System Concept and functions: HRM, HRD & HR; evolution, Asian trends; HRD system and
sub-systems; elements, goals, importance of HRD in Industry; 360 Degree feedback; leadership and
leadership development; mentors & modeling; Organizational commitment CSR in HR.

24. Physics, Chemistry, Biology, Computer Science and Forensic Science
(PG Degree Standard)

Code: 575
Unit I: Fundamentals of Physics (20 Questions)
Impulse - Impact - Laws of Impact - Loss of Kinetic theory - Motion of two interacting bodies - Reduced
mass - Rigid body dynamics. Relativity: Postulates of Special theory of relativity - Mass Energy
Equivalence. Space Physics: Escape Velocity - Orbital Velocity - Geo Stationary Orbits and Satellite
Communication - Remote Sensing.
Basic ideas of Interference, Diffraction and Polarisation - Principle of LASER and its applications -
Coupling Schemes - Zeeman effect -Paschen Back effect - Rotation, Vibration and Rotation -Vibration
Spectra - Frank Condon principle - Laws of thermodynamics - Entropy - Thermodynamic potentials -
Maxwell’s equations and its applications, Gibb’s phase rule - Phase transition -Vanderwaal’s equation of
State.
Crystal Classes and Systems - 2D, 3D Lattices - Lattice heat capacity - X-rays - X-ray diffraction -
Superconductivity - Super Conductors, Different types of magnetic materials - Binding energy -
Propagation of electromagnetic waves in non conducting and conducting medium - Reflection and
refraction at a plane interface between dielectrics - Radiation from a localised source. -Fourier transform
infrared, Raman, NMR and ESR spectroscopy- Principle, technique and applications

Unit II: Electronics (20 Questions)

Ampere’s circuital law and its application - theory of Ballistic Galvanometer - Potentiometer - measurement
of current, voltage and resistance. Semiconductor diode and transistor - Optoelectronic devices - Photo
diode, Photo transistor, LDR, LED, LCD, Special Semi conductordevices - JFET, MOSFET, UJT-
Operational amplifier -Characteristics and applications - 555 timer. Logic gates -Half and Full adder and
subtractors-Karnaugh map -NAND - NOR networks - flipflops -counters and shift registers- Active Filters-
Analog to digital and digital to analog converter.

Modulation and demodulation techniques - Principle of radio communication - AM and FM transmission -
RADAR Principle- Television transmission and reception - Propagation of Light in an Optical fibre. ECG
and EEG techniques - Basic ideas of CT and MRI Scan.
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Unit Ill: General Chemistry (20 Questions)

Reaction Kinetics: Rate laws - rate constant - order and molecularity of reactions - |, Il, 1ll, and zero order
reactions - concept of Arrhenius theory - Collision theory and Transition state theory -catalysis.

Acids and Bases: Bronsted and Lewis acids and bases - pH and pKa acid - base concept in non -
aqueous media - HSAB concept - Buffer Solutions. Redox Reactions: Oxidation numbers, Redox
potential, Electro chemical series - application of EMF measurements -Redox indicators.

Structure and Bonding: Electronic configuration of atoms, periodic properties of elements, lonic radii,
ionization potential electron affinity, electro negativity, concept of Hybridization, molecular orbitals and
electronic configuration of homo nuclear and hetero nuclear diatomic molecules, shapes of polyatomic
molecules. Types of chemical bond (weak and strong) inter molecular forces, structure of simple and
covalent bonds- covalent character in ionic bond and partial ionic character - lattice energy.

Organic Reaction Mechanism: SN1, SN2 mechanisms - addition substitution, elimination and
rearrangements -free radical mechanism - aromatic substitution -and stability of reactive intermediate
(Carbocations, Carbanion's free radicals, nitrates and benzynes) - Polar effects - Hammett's equation and
it modification.

Stereo chemistry: Optical and geometric isomerism E. Z and R.S notation's
IUPACNomenclatureofsimpleorganicandinorganiccompounds.

Unit IV: Chemical and Instrumental Analysis (20 Questions)

Titrimetric Analysis: Classification of rection in titrimetric analysis - Standard Solutions - Normality,
Molarity and Molality - concentration units - Primary and Secondary standard - neutralization indicators -
self indictors and external indicators- acid base titrations - precipitation titrations - redox titrations.
Qualitative Analysis: Semimicroqualitative analysis of cations like Se, Te, W, Mo, Ce, Th, Zr, V, Ca, Ba,
Ni, and Mg.

Basic Principles, Instrumentation and applications of Ultraviolet-visible (UV-vis.) spectroscopy; Beer-
Lambert’s law, solution preparation and small molecules analysis and Flow Injection analyzer-Nuclear
Magnetic spectroscopy (NMR), small molecule analysis. Flame spectrometry, Atomic Absorption
Spectroscopy (AAS), Inductively Coupled Plasma -Mass Spectrometry (ICP-MS), Inductively Coupled
Plasma Emission spectroscopy, Fluorimetry-Chemiluminescence’s Detector system, X-ray fluorescence
spectroscopy (XFS),

Chromatographic Techniques: Basic Principles of chromatography, Instrumentation and application of
chromatography - Paper, thin layer chromatography (TLC), High-performance Liquid chromatography
(HPLC) and Gas chromatography (GC), Gas-Chromatography with Mass Spectrometer (GC-MS), Liquid
Chromatography with Mass spectrometry (LC-MS).

Unit V: Zoology (20 Questions)

Salient features of Invertebrata and Vertebrata - Structural Organization of animal cell - Types of Muscle
- Blood and its composition- grouping - Blood cells - Structure of sperm and Egg. Human genetics -
Pedigree analysis - Karyotyping - Chromosome structure and functions - Beneficial and harmful insects -
Exploiting insects olfaction in forensic studies - Ants, blowflies and beetles in forensic investigation.
Anthropology scope - Basic concepts, types - Applied and developmental Anthropology - Forensic
anthropology and criminal investigations. DNA finger printing technology in forensic investigations.
Chemistry of Biomolecules - Types of carbohydrates, proteins and lipids. Metabolism of Bio molecules -
Nucleic acids - Types, Structure and functions of DNA & RNA, Enzymes - Properties - Marker enzymes
- Classes and function of Hormones - Pheromones. Theories of Origin of life.

Unit VI: Botany (20 Questions)

Plant Diversity: Salient features and economic importance of Algae, Fungi, Lichens, Bryophytes,
Pteridophytes, Gymnosperms and Angiosperms.

Cell Biology: Cell Organelles and its functions. Cell cycle, Cell division, Tissuesystem and secondary
growth

Plant pathology: Bacterial, fungal and viral diseases of plants.

Embryology: Microsporogenesis, Megasporogenesis, Polyembryony, Doublefertilization.

Genetics: Mendelism, Linkage, crossing-over, chromosome mapping.

Plant adaptations: Hydrophytes, Xerophytes, Mesophytes, Epiphytes, Halophytes and Mangrove
vegetation. Biodiversity conservation methods.

DNA profiling: Genetic code, Mutation and DNA polymorphism, Recombinant DNA technology.
Isolation of DNA: Agarose Gel Electrophoresis, PCR, DNA Sequencing, RAPD, RFLP, DNA Finger
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printing, STR Typing.

Isolation of Proteins: SDS-PAGE, RIA, ELISA, FISH. Ames test, Comet Assay.

Micro biology: Microscope and its types. Histology and Staining techniques. Microbial culture and
preservation techniques. Host-parasite interaction, Microbial diseases, Bioterrorism and Biohazards.

Unit VII: Computer Fundamentals and Applications (20 Questions)

Computer Peripherals-Operating System Fundamentals- File Systems & Management -Processors -
MemoryDevices - Network Fundamentals- Word Processing- Spread Sheets- Power Point Presentation-
Database Fundamentals - Web Fundamentals - Browsers-Hypertext Markup Language (HTML) - Java
Script- Web pages - Internet- Cloud Services- AlFundamentals and its Applications- Cyber Security -
Authentication - Firewalls-E-Commerce Applications- Data Protection- Messaging Tools -Mail Services -
Internet of Things (loT).

Unit VIII: Fundamentals of Forensic Science and Crime Scene Investigation (20 Questions)
Forensic science - Definition- Organisation and functions of Forensic laboratory- Foot and tire
Impressions: Walking pattern- Finger prints: principles, patterns,classification - Identification of tool marks-
Firearms, bullet and cartridge case identification,Pellets and Wads - Fire and Arson -
Explosives;classification- Combustion,detonation and explosion- Military and Industrial Explosives -
Physical evidence,classification and significance- Crime scene examinations- Documentation-
recognition,collection,preservation of transportation for laboratory examinations- Fundamentals of Crime
Scene Photography.

Unit IX: Advanced Forensic Techniques in Documents, Toxicological and Bio-Evidence
(20 Questions)

Questioneddocuments: Identification of Hand writing, Typed and Forged signatures - Broken glass: glass
fractions, direction of force - Forensic examination of soil and paints, polygraph and voice identification-
Toxicology: classification, mode of action of poison - Narcotic drugs,alcoholic beverages- Examination of
biological fluids: blood,seminal,vaginal and saliva stains-Examination of fibres,hair,bones,nail teeth,
tissues and skull.

Unit X: Criminology, Penology and Victimology (20 Questions)

Concept of Crime - Nature and its Scope - Typology and Patterns of Crime - Schools of Criminology -
Causation of Crime- Theories of Crime: Psychological, Sociological and Tentative- Crime and Economic
Conditions - Media , Race and Crime- Organised Crimes - White Collar Crimes - Cyber Crimes - Sexual
Offenders - Green and Environmental Criminology - Alcoholism , Drug Addiction and Crime - Crimes of
the powerful - Methods and Counting Crime - Crime Statistics - Punishment: Theories, Forms of
Punishment and Judicial Sentencing - Capital Punishment - Criminal Law Courts - Prisons - Parole -
Juvenile Delinquency - Crime Prevention - Victimology: Branches of Victimology - Restorative Justice -
Risk and Protective factors - Formal and Informal responses to victimisation - Victims: Victimisation Cycle
- Stages, Effects and Theories of Victimisation

25. sepsll uefl
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66oT ONLIEL65Y60 G\9.60FIMD U@é]: QUGDTILGHM, &SNTCOOTILIGET, UGTOTL &6, @&uJoi)urr@asdT, 6)Ja>)asL'Jurr®,
DTG WP ODS&ET, GHTL_un(HiseT WwHMID Gl eosFaT) Soondsmrb: 2 6f whmnib Oeaefl &L uuwiey,
B&STDIWINSSH60, HSIDWINGE: HSIOWITSESIET GaHM_UT(H&ET, SEHUYSTIT/(PEDDETIT  SIGDDEET:;
B&TULD GFemauss6T hHMmIb H&TUIUMD @& DDUT(H&ET: 74 Qg Sl(HSSD WhHMID HeFuredSlesn &1L SSler (&S
SIbFHIGAT: BaTUYD Guwbur’ ([ (paomwsefler &L Lemwiy whmnib G&weurhser: Baityn Gubur’ (Hé
S Luser: seps Gubur’ (iU uewflwmemi uki@: Somoiym, LRBIGE WHDID BEIUYD O&TETENSSAT;
Gubur’_ () BeOL(WPooméSETeT &(HoNl&HeT WHMId K ubiseT SlrmoUym, ukIGY WHDID  HSTOUD
Fewpshisafleo Fewps uantl (pemmsaflesr uwesTun(p) Fews euoriiéHufleo GUIBHIMIcU6OT Fewa @MU MINSIGT UThIE).
GufiLii: euemmuemm, euems 6T, Sldacosserr, BUFlL T GLoeoressrsmio Wb M Dig6edT GIFWE(LP eHM.

Wifley IX: @ Hibuid wohH mib @Gpibews &ewp st uaniiufico Hliemr s giaub (35 eflermd&ar)

& (HIbUID: QIGHTIEHM, &(1HSHF), UCITLS6T, 0I6mEE6IT, @IFIWEOUN (H&6IT, @ (HIDU (L 6mME6T; SI(HLO6TD: 6)lq )hISEIT,
@sweoun(Hiser, wIMleD Slapwer Fpblomesdr, &sourdsar, Ulfleilemer wHMID NaNsrdsg. @ HDU
Bsomausemer WSHIIGH OFLIS6: GHIDUD WHMID SHwesT &L L hiser: (WaHieowuilwed whHmib WS GwmF
urmofliy:  eueomuemm,  (WaIemw  CesmunhHiser, gioowullesr  uflbreThisT,  G&DUT(HSAT:
(P SHIOLIWTETRTSHEHSESTT Fepsl uell socfliy, —O&ToTEmSS6T WWHMID EPSHS GLeLDEEGTHEETCOT
SI_Libiser - (wHwaisEhdE 5w Gsmerens, GUHGDTT HMID epds Glewdsaflest urmoifliy whHmib
beog &L _Lib 2007, ummwofliureriseflesr oeor &Qggc_r, QGuwooneoorem, DiITs  EFMT OMID T&  &From
Blpeucrhseflesr Gaemeuser: Sy Hlemeo 2 g6l wpSGIaueneT wHMIb Smwuy Hlemeo eueSl sexflty
fA&&oms.

SeTEhisaT: QemIUemD, Soemer@hiser ubdw yereflefleurds @GMIIysET: Semer@hi O&TETemE-2014:;
Sovarehisofler  Bpomeuser:  GuwheESSDWIOTES®, HEHGTWIDTESC, HESTIDWIDTESM  DHMID
2 _6o&HWLIWITESM WHMID ESomerehiser Barer Soubmler Hresb, Sovorehisefleor GréSlenersar:
ShSwnelleo 2 eirer  SlIMUYD/BEIUYD SomerEhTisEhdbsner S Libiser, @Qsmpled i, Beonsemeor,
SbShunelleo &6061T(GhiT 8 (61h&&T6oT [Hl MICGOTIBISGHT Wb MID SIWd&hISET.

@uetor &sair: uTed LHMID UMeSlesTid, UTeSleoT SiemLwiTerib; umeSleor i(H&E (P eon: SbSlumeleo ureSler 69&lsb:
Ouesoraflud: &HSH, @UI(HET, eueOIWEHD WHMID OGS JiSsmmwellssco: &HHG, cuemHIUEHD,
oen&&6T; unedleor eueridsl @&mT(H. ureSleor Slanmmwefliy Sensfih): Ut & EH&sTeT SiIrFwoeoemblil]
NSl&eir b mIb uTISTUY &L hiseiT: Glueiors @bt muy (pwb&ser whmib S L ks Gg5&w wbhmib
ombled <, 6meoTIIhISET: GIU6DHT ST Wb M FlMIdIEEHE @) TSHITTEOT D6t 8 Qems UTEGUI (b b8 @& oushateor
wrprh (CEDAW) 1982, im K1) whmib sw 2_g6i @Gupdser (SHGs), @bt Gusorseflsr &ameosar,
SpShwunelleo GuesorseiflesT Hlemev, Gluesor s aiflesT Gl & & 60 60T &6iT, IUGTT & (6TH & &ITET 66T U GHISTUIL.
GRHOSHAT: GWHomsser ubmdiu yerefl elleurd @GMIys6T: HTHucoemily UTHISTULSET: GDHDSS6T
2 fleowas@Epsbesner @b LIHM(H, 20156@ UlboosWw &TsL LS55l Grhemsser Hemeo, 2 cosermeiiu
Blap&s Hlrco: Gubomssefledsr Gurgeuner GrésFemersar-udrefl SemLiblibmed, usitefl G&oeo WML,
CBmBBaTT GRHSSHT, GYHwsS OsTdlene, GWHoms BieHEITGWISED, GYHDS BHL550, GWHons
oSlugsnmb, GUHoms  SlIHLGWLD, udledTio e  SFUUD, GEHmsHT Gomewru Bsofldons
oNlemomuL’_(H&©EH @G Dilq. DTG0, FEPE 2ol &hiSET HMID Digl OSTLFuTesT Sliré &6meoT &6iT, 2e1.60T(PHMD
GLHNGH 6T, CIUGHT &\DHENSHEOIT: GHLOIHHEH 8 OThEEHT6T B&meus 6T, (P HMHEMIEAT, GHLHoms 2_flemnsemerll
urgismuusherer G5 Y ememnub, wMbleo pemeonub, GWHemns 2 flemwser uTgsTUIY, WTEIL L
GLhmg s utgisTiy Ulifley: @GWihemssemer UTEHISTUUSHSTET FL°_L BISET - UTeSlued @&hnhisaftleo &bbg)
GRHmGHHEmET UTHGTSEGD & Lb, Gerbd SHAmmi B & Lb, Hsoucd @smpleomL u & L 1b-2000:
BTG WP OMS&AT: 550185HIUY - 2 ustilaser whHmib everity urmofliy, Hmieueor urmoflty: G@HIbub WHmIb
BGWiHems Siemwilled seps uenil (Yemmeeflest uwesTur b

3i00@ X: Gsmdleogicnm Qsmiiyser, Qsmpleorert Heocsr whmib &eypsts ueniiuileo HlLjeoor s gieub (20
cfilcorn & &6iT)

@smlogicon QFMiuser: &(555, UGTUSET, Hemed LHMID HooL Hleweo @smMPléd Gonmiserflco
@smdleogienm OSTLTY&ET, QST GHIEmM (PIT6sor&HeiT: Q&M PleogImMD DS - & (155 GIs&6T: GOGMPle&HIEHD
(PTG HOHESHNOT SHNTGOIBIGAT WHMID eSlemoerTayser, Hemoo ewhHiGed whHmId Geuemeo HlMisshisar,
(PITGOOT & OTH&SHMNEOT Siie)&H6IT, SHSILcvGD, FTFD: H[HlEUT WETMHD WHMID Siy, F&5T0GEmM6TS SHIUUSDGD
Sife) sraTusHEGD &L FSlwner whmib &L UL fenbhn (Weomembsar. GSTPhemhshiseT: SbSwreslco
@smdlhsmisansbh, @sTHlcogienm OSTLiysefléd ki@
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@z mifloomerit I56065T: &(1H3 G, IGHTIIEHMD, &5 SIoNBISHT, B8 cm6, @ M C&HToTE6T GI&HT6T 6088 61T, 66N GILIGO 66D
whHmib @smpdleoreri meosdr eurbysser: SbSlumelleo @smipleoneri peoeofleor eureonhm auerié&l. &1L FSwmeor
wHob FLOYFeunhn beostyfl aburhiser Gsmblogioon HBeorsFemer RUIOGE (WT, U6
UMP&HSWIGT SID. FewsH UTHISTUY, &eps UTHISTUL HLaIlg &Hen&seT: ST Hlifeornub, 2afwss Gismorens,
2e1 Sl 201858685 05TemE, GureTev WHMID &eoruls uSlie). ol (HEUND: @UITHET, E6vdE), &L IhIGAT, (L6ST-
Bsomaussar, QsnaTenssar, 2 s whnib Cuisanmisdems Smerser, sgal () Gurb wHMID G B
BN&51D QHN&SED sTraflser G5THlcogemn Demwiilled &Fewsat usiwmerilesr urbiE).

weflsaienr Siemwiy - HSF) WHDID GFwWeUN(HE6T: weflsaer Gueoresremi, wesflgeusr Gbum() WhHmb
weofls euerid: uflesormod, AW SeubmlcsT auerids wHmID CuTéGseT: weflgauer Diemliy WhHMID
SI6DET SICHIUILSET: o MIGBET, 60 E &6, QBMHlcogIemmuliled Wwesflgeuer Goburm’ (H&E&MeT (PSS SIeUID:
W (geowwner BlTE’ L b, Homooemld WHMID HoHMGHGIN aTiFS;  enblesm 19&seT b mib
(WP T EYBHNT eSS ; Hlmicueor Siftiuenfliy, wefls auerib Wb mib GunblmicucT &eps @uITmIULY .

26. yerafluflweco b mib Henfisid
(UL Ouq Oy Smb)

SOUIH): 505

3ioo@ 1 aflerdast yarafiuSliuco (12 el corméeair)

yeraflufwedlesr uvwestsor, Gmprésbd wHMID eurbyser - sroysoflesr Gssfliy, eemstun() WHMID
I L auemenriuhS81560 STa|s6fledT 6ilordsasiuLhiISET WHMID QIEHTUL HISOT 6O SI6THS6HT, FHMned
SDITEOAUGBAT, HL_L6Temal whmib G&smLeremes - U (hme whmib 2 L TSIy - euener@sm_cmL U
OuN RS 8ISH60 B&HAM) auié s (Pemmulledt eyeold Gmiflwed b mib SHeMem&aliulg. FWESTUN(HE&ET.

31006 11: fapssa Gsm_unh) wihmib Hepssc ureudosdr (30 aflcormdser)

Blans66)] - ol L6, GUIHEsc wHnIb Guiisv GshmiiseT WHMID SeubMle LWETUT([HIGET - Fweumiiy
LI HISET - 6(H WM WHMID S WMl HlespssHa] urausdsar - allafliby whHmIb Hubsemer uTeucE6T - &enfls
erSlifumioyser - SlapuysSimest, SpUuusSlmesr 2 Hauns@Gbh &miy SAmiSweoe| smiy wHMID Gelloy
2 (Heund@b &miy seoflds ureucoser FFIHMINY, UMLETEST, CUIHEHE UTEIC&6T OIGTL T&FSWIMGT UTEUCSET -
oot Di(H&. Swooiblerned UTeNELE6T F6. O (H &S 60 LTEELEET WHMID Sl L Glemip - v (HL6GoTL t. & eI &I
LofH MID UTENELS&ET LDMH MID Sieuh MIST LWESTUM(H&6IT.

160@ 111 SO () s un (i) wibmib & EGHIGsTor Gamscmarasdr (30 cilerndaar)

wHUSHS&ET -yoirefl SHOSH SIS L eremeusaflesr uesorL&eir - SImoii-mmed &weofled), mmred- Slerms Gleucd G&HHmid
BuGuw Bepssss HIIE. HoiusHDeT LA G oD - S Goel HIIG b

@uphIse. MisemeT LIWGTUHISS (PRI GISTEGHS FuTs i hH MID T MHIUT(HiE 6T SN ([H S 0.

&(hgI8asmoTsaflesr Cangomarsdr - &creow WHMID WIHM &IHGHGCHEToTHEET - Glemwseflcr aiIEmasseiT

Wlemassnesor Hlemeo Bangemeorullesr Himesr - Amy wHmIb CUEHEIsn NIGEH&STET GFTgomer (Wemmsar t, F.

&I &H&ID WHMID Z @& 60 60T &6l

3i00@ [V: sa Op[HiHsco Gam_un(p) whmib Csrgemerd S L Diemwoii] (24 ahleormésair)
steflw FeMLGL §6 OM(h 58560 - U(Homs, 6(1RTEIG H NI SlI6iT s6 CM(hS 560 (DM Hlemev) - sTeflu FWeuMiIIY
§0.OD[HSHH0 (Poopulled srmafl wHmIb wTMUT” 96T LSIISH - sepmile Seowiy - wEHSW yereflullucd
Sieowiy (CSO) wbHmib @s&w yeraflufwco Sigpieucvsid (NSO) - e my wHmID s mbHm Glemps&e W MU 1q 65T
uGLUMeY - S L sSler Gsneremsser (Wwhmlepb &weumity eugesmwiy (CRD), sweamiboy @Qsr@s
ouq eueomwiiy (RBD) wibmib SeosEcsr &gir euig eusmwtiy (LSD) - snresfl @&nsomeorseir 2°

3i00@ V: s1eos0sniianflens wibmib eumpiblemeots yerefiuiweo (12 efleormaseir)

&M1e0505Miouflons - &reos0sTLfouflemauilesr Clfloyser Heaor smeotiBuIdE WLHMID UHEY &iTed
wrpur@iser - Siwneflgseo whHmib BeHE&sH0, aumphlemeots yereflufwed - (Wwa&Slwsgeud - Ceafliy Smiy
Hlemeow|ib Dig6sT Diamesi(HleEmid - uMPHlemneo DiL' L 6uem6mTD DISH65T LIESTU(H&GETHLD - &(HRHSEID Dig6dT
Siomesi(H& oD

3ieo@ VI yerafufiwed seord S 19.60 MS Excel whgyid SPSS (12 efleorn & as6ir)

MS Excel @oidlpasnb MS Excel efigpou eteflu (poom uwestunhiser cuflenaser, GQnb[Houflemeser wbHmibd
sorsefleo Hremey Sovaidsco OFwOUT(HSHT Hidbs OFweouThser - &Sooflly wHmID yerefluilwed
@e&weoun(hsar eflersasUuL s SIL &S &miy whmib ureusd ulg yeraflufwed Goesr@uper SPSS uwesrum (k)
ub Bl yflgeo,
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<i00@ VI Swibsesfigid wimib mickr sefigib (25 efleormdaeir)

swerun(hiseflesr Gasmunf - FOEETUTL 96T EPESHIGOEHEGD OBIRGHEHSGID 2 oTer OGTLFusH6T -
SHUGHET ePoLIBIGET NI&SISUPDN eYeOmIGET - FweTun(hisofler 2 (HLIDHDD - HEHOSD FGTUT(HSET.
Sioflsafler OsmoTemnsseT: F&ET. erSliwgd&r, Geanibadwes, aTHli Qanibadlucsr O&FhEGSHg WHMmID
PRI Sicwflser.

iexflulledr srb - Cpiflwed Fwestun(Hsaflesr Hlemevsgesremo wHMID Sieyser &S GsWleoL T BgHHMID -
28665 S hHmIb s2&60T GleudLmiserfledr uesor e

6D HiGTHEEAGHD n-augh MemsHE0EIY - Gl _sv BGHbmb wHHID DiGET LweTUT(HGET OFHTENs
Hiesor 60fl51D. QBT 608Ul (5 &5 65165T 1608 &6, AIEHTMISHS C\5T 68U (H&6S65T LIGToTLS 6T, @ DU &S SINThISH6T.
oreflemwiineT saTd@E&HT S 1qturer @&TmsWlHisc, (PUULSESTemsSIHS0, SULT WwhHmIb &mor
Fmiyaefledr LeooT86iT.

0@ VI aomescsyy swerun@Hsdr, comicmsv 2 (Hrbhob whobh CeawsL i pHiarsaisb (25
6l cor&&6iT)

w50 aflems 2 wiulg sFwo&TUT(HGET Xy Sisss salqws - SleTn v aiqeib. S(HULG 6).1&))8555@85@
sweTuT(Hisemer 2 oL W O&sRssefledr wwrdleSleser e, x™ , cosmx, sinmx, e”*cosmx, e”’sinmx 6165rm
s satler Gsweun(hsatler @mMINGL L guphiSleneoriy cosme sinme "cosma UGS ENSHE6IEH(R
sweTUT(HiseT SHoTefldemewner wrPlEseT WHMID Hereldemswner smiyseflesr UGS aEDsHEGE(R
& eSTUT(H&6EST DIEMLDUILE O 58 @860 - (P SH6oULY. UGS 0160886618 (1p FLDGTUN (H&6IT - 6o (HihlSlenemThs iy
- HeTeoN&emEWneoT iy - QUTE R(HHRISBIHS Siey - ML (Peom - Hlemeownneor eulg eukiser: f(p.q) =0,
fx, p. 9)=0, f(y,p, @)= 0, f(zp.q) = 0, f(x,p) = f(y,q) - HlemnrL_eiv 6uIg EUD eodbaTedT AT FwedTUT(H&BET Pp.Qq = R
eomieoneio 2 (HomHmb Ghiwrm ecomleomsiv 2 (HLAHMD - (WP&H6oU WHMID GUhuUly &SGR
&esTUN(H& e emL_W T iHledl Gls (& sefler SHie|deaTeor UETUN (HEGIT.

QouéL i Hcraaigh: CousLii euemsuihige emiey (Gradient) eflifiseo (Divergence) aswpeo (Curt) Hleos
euemsIhHiseo (Directional derivative) GuhuriiydbeE Sweourer D@ GeusLi @sTemal[HG Ga(H
@sTemsullL6d, yniuriy whHmib &t CIGTemsUIL6d, STerdlesT & mhmIb, siv@LTéev @& hmib, Slfsirev G&5mHMID -
UW6eSTUM(H&6IT eTaiflL 860018 @& &61T.

i@ X Swihsalls aug anbisdr (15 eflcormdaser)

GHOVBIGOT - 2 I (& 6OIBIGOT - FEHSIT (G60hIST &SI & 06ohisoflesr usorLser - Gleosrmerd Ggmhmib. Sweviblemneo
2 I” @oomuser &smuuemweilwd - euflemswrbmy @Goomser. Slemswesr Oeveflser: euemTuUem»D  WHMID
2 gnreoriuser - Gmflweo &miy, Gmflwed &midlcsremw - Gupeow Slewswesr Geveflser - 2 61 gwmiliy
SeoL_Qeverflserr

3100@ X: Gl hHmib seotiy uGLIUMiie) (15 aflcormd &)

&6ooTlD MHMID FMiL: H6mTD, 2 MINLSEHT - Hewrhisaefler Bgmer @&weoun(Heer - Fmiyser @ oy sy -
69(IH GRLDIL|D 6| 6T6B0T 00T &8 858 606 ILDILI 6T600T 6T - (& MMIHSUL & BLo6b 61606060, GIDIIEILIGHT Q\STL I} 6uifl 6 & &6iT
@&nLii euflems 2 1I” Q&L cuflons aueommuenm Q&ML - euflengudlesr ereocmen RRBIG) - OBITLIT auflenr& &6 -
Nliflyib @& euflem&seir eTooemend @ LUl L auflems - soifiwcoy cuflemasar.

OWIIOWT CISTLF&H6T: (ki@ @FTLiser whmid fifliyb GBTLFseTr -erSlinemm Dicoeons 6T6wor s emerT
2_ooL U auflenasar - wrbhm OSTLi&6T - HlubgHemest GHhISE WHMID Hoofl (KRS, UGUUMLIGY SFTTLE6T:
soolil IMI6ST FMTYSHET - 6TE0EMEVGHET 6T6L6mEV&H6TGT BHTeT BHHmbIGET - QST T&ESmeT Fmiysber —
auemasuilHae - C-R-gwesrunhsdr Gungioneo Hlubsemerser - C.R-gwesrun(hiasefiesr Gumeorii aulg oub Semeoy
&MY, Hoolil @sTemsuiliucy: aucmsuiinss @sTemsuIfH - sredl GaHHmIb - Hredlesr @sTemsuilH &S5 -
2_wii ouflomns cucmsuT() 8,5 SImb.

27. Statistics and Mathematics
(PG Degree Standard)
Code: 506
Unit I: Probability and Distribution Theory (25 Questions)
Random variables and Distribution function, Distribution function of a random vector — Mathematical
expectation and conditional expectation
ChebychevV’s inequality — Convergence in probability — Convergence in distributions — Weak and Strong
laws of large numbers — Central limit theorems (Lindeberg-Levy, Liapunov’s)
Introduction to distributions:
Discrete distributions: Negative binomial and Hyper geometric distributions
Continuous distributions: Cauchy, Beta, Gamma, Weibull and Log-Normal.
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Sampling distributions: Non central t, F and Chi-square distributions and their properties — Bivariate
Binomial, Poisson Normal and their properties.

Unit Il: Estimation Theory and Testing of Hypotheses (25 Questions)

Introduction to estimation theory and properties of estimators.

Theorems and inequalities: Cramer — Rao inequality, Batacharya inequality, Rao — Blackwell, Neyman —
Fisher factorization theorems with examples.

Methods of estimation: Method of moments, Maximum likelihood, Minimum Chi-Square and method of
least squares, Bayesian estimation — Introduction -Point and interval estimation and Bayes estimator
under squared error loss function.

Introduction to testing of hypotheses: Basic concepts and - More powerful Test - Neyman — Pearson
lemma: UMP and unbiased tests — MLR property and its uses for construction of UMP tests.
Non-Parametric tests: Run test, Median test, Mann-whitney test, Wilcoxon test, Kolmogoro-Smirnov test
(one and two sample test procedures), Kruskal-Wallis test and SPRT test

Unit lll: Regression analysis (20 Questions)

Introduction to linear regression model — Simple and multiple regression models: Description of data
model — Estimation and testing of hypotheses on regression coefficients — Adequacy measures —
Predicted values and standard error — Evaluation of fit — Analysis of residuals.

Multicolinearity and its effects on inference and forecasting — Selection of variables — Forward selection
procedure (step-wise method).

Introduction to Generalized Linear Models: Components of GLM - Logistic regression model-
Classification in two population, Fitting and interpretation.

Unit IV: Sampling Theory and Design of Experiments (25 Questions)

Ratio and Regression estimators, estimation under double sampling — Cluster sampling — Two stage
sampling — Sampling and Non sampling errors.

Contrasts: Linear and orthogonal contrasts — Linear models: Fixed, random.

Principles of experimental designs — Construction and analysis of 23 and 32 factional experiments — Partial
and complete confounding — BIBD- PBIBD (Two Associates only) - Youden Square design.

Unit V: Statistical Quality Control and Time series (15 Questions)

Acceptance sampling: Sampling inspection — AOQL, LTPD, Producers’ and consumers’ risks — Single,
double, sampling plans for attributes and variables — OC, ASN, ATl and AOQ curves. Six sigma — Over
view and implementation.

Time series — Components, uses — Determination of trend by Method of moving averages, fitting of first
and second order degree, seasonal indices and the estimate of the variance for random components,
autoregressive, moving averages and ARIMA models.

Unit VI: Machine Learning Techniques through R and Python Languages (10 Questions)
Overview of R language — Defining the R project — Objects and data structures — Graphics using R
language — Calculation of measures of central tendency, dispersion, correlation and fitting of regression
lines (Linear and logistic).

Overview of Python Language — Regular expressions —Scientific libraries: Numpy, Scipy, Matplotlib and
Pandas.

Machine Learning: Supervised learning — Classification (KNN and Naive Bayes) and Regression (Linear
and Logistic) techniques — Unsupervised learning (Clustering methods).

Unit VII: Algebra and Functional Analysis (20 Questions)

Algebra:

Groups — Subgroups — Normal subgroups — homomorphisms — Isomophism — Cayley’s theorem —
Cauchy’s theorem — Sylow’s theorem — Finite ablian groups — Rings — Euclidean rings — Polynomial rings
— Polynomial over the rational field — Polynomials over Commutative rings — Division rings — Frobenius
theorem.

Field: Finite fields — Wedderburn’s theorem, Extension Fields. Functional Analysis:

Fundamentals of normed Linear spaces, bounded Linear maps on Banach spaces, open mapping
theorem, Bounded operators of Hilbert spaces.
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Unit VIII: Real and Complex Analysis (20 Questions)

Limit, Continuity, types of discontinuities, infinite limits, function of bounded variation, metric spaces.
Reimann Integral —=Fundamental theorem of calculus — mean value theorem. Reimann Stieltjes Integral.
Complex Analysis:

Local properties of analytic functions — Removable singularities Taylor's theorem - Zeros and poles, local
mapping — maximum principle — Harmonic functions — power series expansions — Weierstrassis theorem
— Taylor’s series, Laurents series.

Unit XI: Differential Equations(20 Questions)

Linear differential equations of higher order — Linear dependence and Wronskian basic theory — solutions
in power series — Introduction to second order linear equations with ordinary points. Legendre equations
and legender polynomial, Second order equations with regular singular points, Bessel equations. Partial
differential equations; first order, Complete Integral, General Integral, Singular Integral, Compatible
systems of first order equation, Charpit’s method.

Unit X: Differential Geometry (20 Questions)

Curves, analytic representation, arc length, tangent, oscillating plane, Curvature, torsion, formula of
Frenet, Contact, natural equations, helices, involutes & evolutes, Elementary theory of surfaces — Analytic
representation — first & second fundamental forms, normal — tangent form, developable surfaces, Euler's
theorem, Dupin’s indicatries — Conjugate directions, Triply orthogonal system of surface.

28, yerafluSlweo, semfizib wh mib GurpeTTSTTD
(UL Ouq Y Simb)
S OUSH: 504
100@ [: Swihsafigb wbHnib aiems miersafisbd (20 ehlcormésair)
swerun(hiseflesr Gasmun(h) : FETUT 19T EPESHIGOHEEGD OB(RGHEHSGID 2 6Tor BT ys6T -
&HHUGHEOT P EOIBIGAT - 6518615 (LPDIT PP COMIGEIT - FLGSTUM(H&6TIET 2 (HLMHDLD - H6MEO&ID FLGSTUM(HEOT.
soflsaflesr Qsneronsser: s, erflinssr, Osibladwer (Hermitian) - e1&li @Qasiblegwesr (Skew
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30. Translation (Descriptive Type)
(Degree Standard)

Code: 462
Translation of the following from English to Tamil:
(a) State Acts, Bills, Ordinances, Rules and Notifications made thereunder. (145 Marks)
(b) Central Acts, Ordinances, Rules and Notifications made thereunder. (105 Marks)
(c) Legal Terms / Legal Maxims. (50 Marks)
31. Translation and Precis Writing
(Degree Standard)
(Descriptive Type)
Code: 099

Translation English to Tamil
Section — A (120 Marks)
1) An official letter in English pertaining to Government correspondence or a Government Order
(G.0O.) (60 Marks)
The Letter or G.O. should not exceed 400 words. All technical terms and unfamiliar phrases are
to be explained in a simple manner in an accompanying key in the question paper.
2) A 400 word editorial or an inspiring speech or a newspaper report can be given for translation
from English to Tamil (60 Marks)
a) Controversial topics like politics, religion, sex, or any other topic that would trigger
controversy should be avoided.
b) Technical terms and unfamiliar phrases are to be explained in English in a simple manner in an
accompanying key in the Question Paper.

Section -B

Translation: Tamil to English (120 Marks)

1) An official letter in Tamil pertaining to Government correspondence or a Government Order
(G.0.). The letter or G.O. Should not exceed 200 words (60 Marks)

2) A 200 - Word editorial or an inspiring speech or a newspaper report can be given for translation
from Tamil to English (60 Marks)

a) Controversial topics like politics, religion, sex or any other topic that would trigger
controversy should be avoided.
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Section—-C

Precis Writing in Tamil (30 Marks)

A 600- word essay or a passage in Tamil dealing with science, technology, sociology, geography,
Psychology, history or literature taken from any non-controversial source. Controversial topics like
politics, religion, sex and communal aspects must be avoided.

Section-D

Precis Writing in English (30 Marks)

A 600 word passage in English dealing with science, technology, sociology, geography, psychology,
history or literature taken from any non-controversial source. Controversial topics like politics, religion,
sex and communal aspects must be avoided. Technical terms and unfamiliar phrases are to be
explained in English in a simple manner in an accompanying key in the question paper.

32. Travel and Tourism
(Degree Standard)
Code: 353
Unit I: Principles and Practices of Tourism (15 Questions)
Introduction to Tourism — Meaning and Scope, Concept, Components and types of Tourism — Evolution
of Tourism in India - Emerging Trends — Ministry of Tourism, Government of India — Department of
Tourism, Government of Tamil Nadu.

Unit Il: Tourism Products of India (30 Questions)

Unique features of Tourism Products — Tourist attractions - Hills / Beaches / Mountains / Water Bodies —
Forts / Palaces / Fairs and Festivals / Folk Dances / Dance / Music - Art and Crafts — Temples / Churches /
Mosque and other religious worship places — UNESCO World Heritage Sites — Flora and Fauna — Major
wildlife Sanctuaries and National Parks — Major Tourist Circuits of India — Land, Air and Water based
adventure activities, Guidelines and Regulations — Ancient Monuments Preservation Act, 1904 — Ancient
Monuments and Archaeological Site and Remains Act, 1958.

Unit IlI: Transport (20 Questions)

History — Land — Water and Air — Growth of Road Transport — Indian Road Network — Major Rail Network
of India — Types of Rail Tours in India — Water Transport — History and Development — Historical Past —
Cruise Ships — Ferries — Hovercraft — River and Canal Boats — Boat Houses - Air Industry / Airlines in India
/ Functions/ Present policies — Air Charters.

Unit IV: Accommodation Operations (20 Questions)

Origin and growth of hotels — Classification of Accommodation / Hotels on the basis of Size, Location,
Facilities, Plan, Service and Ownership — Allied Catering Services — Supplementary Accommodation
House Keeping — Front Office Management — Booking Procedures — Types of Food and Beverages.

Unit V: Tourism Marketing (20 Questions)

Unique features of Tourism Marketing — Market Segmentation — Marketing mix — Tourists behavior —
Distribution channel and its characteristics — Market research — Market forecast — Marketing Promotions
— Tools of Promotion — E-Marketing — Domestic and International Travel Marts — Branding of Tourism
Products — “Incredible India” Campaign — “Enchanting Tamil Nadu: Experience Yourselves” — Swachh
Bharat Abhiyan — Destination Life Cycle.

Unit VI: Tourism Policy and Planning (25 Questions)

Need and Objectives of Tourism Policy — John Sargent Committee — L.K.Jha Committee (Adhoc
Committee), 1963 - National Tourism Policy, 1982 - Yunus Committee, 1988 — Tourism Finance
Corporation of India — National Action Plan on Tourism, 1992 — National Tourism Policy-2002 — Tourism
in Five Year Plans — Tamil Nadu Tourism Policy.

Unit VII: Functions of Travel Agency and Tour Operation (20 Questions)

Tour Operation Procedures — Tour Package — Itinerary Preparation — Tour Costing — Travel Formalities —
Passport / VISA / Health Regulations / Travel Insurance / Customs Clearance / Foreign Exchange
formalities — Baggage Rules.
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Unit VIII: Tourism Geography (25 Questions)
Physical Geography of India — Climate Sub-Continent - River System — Mountains — Plains — Political
Geography of India — World Time Zone, GMT — India Time Zone.

Unit IX: Tourism Organisations (15 Questions)
Organisation and Functions of WTO, ICAO, IATA, PATA, TAAI, IH&RA, SIHRA, FHRAI, NTO.

Unit X: Impact of Tourism (10 Questions)
Positive and Negative — Socio-Cultural and Economic Impact — Physical / Environment Impact: Earth
Summits.

33. Town Planning, Civil Engineering and Architecture
(Degree Standard)
Code: 560

Unit I: Introduction to Planning - Theory and Techniques (20 Questions)

Planning System in India, Regional Plan, Master Plan, Structure Plan, Detailed Development Plans, City
Corporate Plan and Smart City Plan - Concept of Region, Types of Region, Techniques of Regional
Analysis. Multi-level Planning - Process of evolution of human settlement planning - Simulation models,
Gravity analysis, Lowry model, Threshold analysis, Multivariate analysis — Optimization and economic
analysis methods in project formulation and implementation.

Unit Il: Urban Sociology, Economics, Geography and Environment - Theories and Applications
(20 Questions)

Ecological processes and structures in Indian Cities - Social Change & Economic Development -
Agglomeration economics - Economics of scale, Multiplier effect concept, scope, limitation - Basic and
non-basic activities of economics base, methods of base identification - Land-use determinants,
Locational Dynamics of urban Land-use - Spatial organization of Urban settlements - City-region, Urban
Sprawl and Fringe - Urbanization in India and Tamil Nadu with reference to settlements and population
distribution. Environmental Impact Assessment Practice in India - Types, Conceptual Approach and
Phases of EIA — Environmental Concepts — Sustainable Planning — Eco Cities, Compact Cities, Smart
growth, Sponge city.

Unit Ill: Remote Sensing, G.I.S. and Current Trends in Planning (20 Questions)

Basics of Remote Sensing and GIS. - Classification of spatial and non - spatial data application in planning
- spatial data layers - Coding schemes — Digitization of spatial data — Editing spatial data usable for the
given planning problem — Land use Suitability Analysis, Land use Modeling, Existing Land use Preparation
using Mobiles, Satellite Imageries, Aerial Photographs, Drones in Physical Planning. Emerging Concepts
of sustainable urban development, E — Governance, HRIDAY, Rurban Mission, AMRUT, Public private
partnership, Local bodies and urban finance. Land Pooling concept, Transfer of Development Right,
Accommodation Reservation, Formulation of Re-development and Urban Expansion Plans - Local Area
Plans, Town Planning Schemes - Special Economic Zone, Value Capture Finance Policy Framework —
Swiss Challenge Model, Industrial Corridor, Coastal Zone Management Plan, Planned Unit Development.

Unit IV: Physical Infrastructure and Legislation (20 Questions)

Implication of Urban Form and Size on Services Highway classification - Traffic and Transportation Survey
- Para Transit modes — Private transport — Urban Transportation Planning Process — Trip Generation —
Trip Distribution — Modal Split — Trip Assignment, Congestion pricing, Non Motorized Transport,
Transit Oriented Development, Bus Rapid Transit System, Unified Transport Authority. Tamil Nadu Urban
Local Bodies Act, 1996 and Tamil Nadu Urban Local Bodies Rules, 2023. 73 and 74" Constitutional
Amendment Act (CAA) and their implications on planning and development. Town and Country Planning
Act of Tamil Nadu 1971, Tamil Nadu Combined Development and Building Rules 2019, Urban and
Regional Development Plans Formulation and Implementation (URDPFI) and Rural Area Development
Plans Formulation and Implementation (RADPFI).

Unit V: Design of Reinforced Concrete, Pre stressed Concrete and Steel Structures (20 Questions)
Design of concrete members - limit state and working stress design concepts - design of slabs - one way,
two way and flat slabs - Design of singly and doubly reinforced sections and flanged sections -design of
columns and footings — pre- stressing - systems and methods- post tensioning slabs - Design of pre-
stressed members for flexure.
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Design of tension and compression members - Design of bolted and welded connections design of
members of truss - designs of columns and bases - design of beams, plate girders and gantry girder-
design of liquid storage structures —elevated and underground- design of retaining wall.

Unit VI: Environmental Engineering and Pollution Control (20 Questions)

Sources of water - Water Demand -- Characteristics and analysis of water — hydraulics for
conveyance and transmission - water borne diseases — Functional design of water treatment plant —
desalination plant- water distribution system — pipe network analysis- characteristics and composition of
sewage - Planning and design of sewerage system - sewer appurtenances - Pumping of sewage - sewage
treatment and disposal - Design of storm water drain- plumbing system in high rise building - industrial
waste treatment - solid waste management — Air and Noise pollution control — E-Waste management.

Unit VII: Urban and Transportation Engineering (20 Questions)

Urbanization trend and impact - Slum clearance and slum improvement programmes - Different modes of
transport and their characteristics. Geometric design of highways. — Pavement materials and testing
— alternate pavement materials- modified binders - Design and Construction of bituminous and concrete
roads — pavement distress and evaluation - Maintenance of roads — Railways - Components of permanent
way - Signalling, Interlocking and train control - drainage in roads and railways. Airport planning -
Components of Airport - Site selection — Runways — Planning of terminal buildings Harbours & Ports -
Layout of a harbour - Docks - Breakwaters.

Unit VIII: Introduction to Architecture (20 Questions)

Definition of Architecture - Integration of aesthetics and function. Elements of Architecture — Form, Space,
light, colour, etc. Principles of Architecture — Proportion, Scale, balance, rhythm, symmetry, hierarchy,
pattern and axis. Understanding of organization of form and space, volumetric study, architectural
characteristics & style of buildings with examples. Understanding user circulation and spatial requirement
for all types of buildings. Universal design principles and Barrier free environment. Functional aspects of
architecture — site, structure, skin, circulation etc. Principles of composition and relationship between
human activities and anthropometrics. Modern Architecture - various philosophies, works of postmodern
architects. Architecture of India under Colonial rule. Post-independence architecture in India - works of
Indian Architects. Contemporary World Architecture & recent trends. Building Rules and Regulations,
National Building Code.

Unit IX: Site Planning, Climatic Design and Energy Efficient Architecture (20 Questions)

Site Planning — Introduction to basic terminologies, Methods of surveying, Instruments & Application,
Levelling, Site Drawings, Importance of Site Analysis — On-site & off-site factors, Study of micro climate,
Site Diagramming, Site Context, Site planning & Site layout principles. Organization of spaces —
circulation, built form and open spaces, site planning and micro climate, site planning for neighborhood
parks, children’s play area and campus development — Landscaping of Functional areas — Urban open
spaces and principle of urban landscape — Street landscaping, landscape design for waterfront areas and
functional areas in urban centers — green roofs and walls. Climate & Human comfort, Visual and Acoustical
comfort in built environment. Solar Control, Heat flow through materials & building envelope design, Air
movement patterns through natural & built forms, Design strategies for different climate types. Energy
Efficiency — Importance & Significance, Passive Heating & Cooling techniques, case studies, day Lighting
& Natural ventilation, Use of Renewable energy systems — Current & future trends. National and state
level government organizations -initiatives, schemes and projects. Relevant National and state level
legislations and guidelines.

Unit X: Human Settlements Planning and Urban Studies (20 Questions)

Origin of Human settlements In India & the rest of the world — River valley civilizations (Indus Valley,
Mesopotamia, Egyptian & Chinese) — Traditional planning principles in India — approaches & concepts —
Classical & Medieval planning in Europe and India - Evolution of modern planning theory, concepts and
works of town planners; Contemporary Urban planning — Issues and Trends. Urban Design — need,
aspects, scope & components of urban space — Indian Urbanism - Theorising & Reading urban space —
Imageability & townscape elements, social aspects of urban space, gender & class. Urban Public spaces
— Universal design, pedestrian friendly environment, streetscapes. Conservation in India — Understanding
the need & purpose, definition, Adaptive re- use, International agencies & their role — Policies &
legislations, case studies — Conservation practice and Planning.
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S(HEOWLIWTSSIUL_LG (HHSTE0, DisieSlermellhaner eflemL wHUIG(H @EwutuL_m L Tg).
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oteofleo, [E] eredrm ou' L 608 &pomwWNES Geuesor(Hib. Gaiicuismer eflemL_Gamefleo 200
NeomésEhsEGD g O iure il s@&fiu el Lkhisemer &heowwnéSUS(HHeTed b "
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| have read and understood the Instructions at Page-2 of this
OMR answer sheet. Further, all the contents in this OMR answer sheet
(including Question Booklet Number darkened) are verified by me.

Csreufleir emas@uimiiLnb
SIGNATURE OF THE CANDIDATE
@i ensQuinmnuuibliLallcsuencuGuwssiley . aflemL S SMeT QFLINTSSTESLUILIGILD)
(Answer sheet will be invalidated, if Not Signed by the Candidate)
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L GOT M) <, 600T (861

12.

wg GBSO H b Bsicuisedr, @siaydsel Sleo
yooasUllig @b Csiauiser, ans@ansssleo FHupid Gsieuiser
O (WHSTEmWE — saorsrafliurerfl Gor  ,  Spieyss
@ng)ﬂasrmLGmrr /. Goiabaal & saorsneoliiurerfl_Gwor ; &6
CaioapguaisobL Boorm  Bpia] DcmpuiBeor  Dicdeog)
@siioysbsa L auomnes S Goon @siiey KoL CUMIGNSHE (WedTeorGrm,
Sleireor@rm Sicveog Bsiia) Homl Gumib GUTREHT, (WoPHBHIMI
BL_1h&I O\&IT6IT (61H & 60.

L GOT M) <4, 600T (& 61T

13.

SpeToror’_Lib, @siey heoLOunaems (WHlgsEGD cuemasuilco
BLbgH O@&rerEenseo  GBureim  Shlomwwresr (RIS
@&wobssaitled Fr(Hiu(hHE 6o

Hirbsrons
wbHmIb G Hmeslwed
IbL_6)1q & 6088 (6THLD

61(H&sUU(HiD.
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21

22

23.

24.

31

32

41

4.2.

4.3.

5.

5.2

@&narGH acnsd Gsitallhaner eilem_sdr QsTfurs (wennufiH

2 5855 ofleoLsor Bsiia B @ubm BrofleSiHbhe 20 Cauemeo BT &EHEEGHT GFiFeuTemesoTi
SeveorugorsSleo @eefluSl_tulHib. eSleoremTiusTIisEhdeTer ldejeorsefeo uss 17(D)iv)-co
2 orer  dleyeor SuueflllhisEhdE OuT@bsTg. Gsiaurememnusstco GeefludiuhHib
@sneT@Mleuemnss Csicllbaner 2 &858 eflemLsor @sTLfuns (WemmuT(h & Geuesor (HLomeormed
Gsliaumenemru SonconugersHleo (www.tnpscgovin) o etemr ‘Answer Key Challenge: eresrm
FneTr&emst LweTuhHSS) (WemmuS(H @&inuecord (Recruitment > Answer Keys). 2_6@s& oflemL_seir
@sn_jureor  (weoouflh) agmdlpLGicsT, Gsicuiser 2 5858 oflcoLser  @&IaUTEHETILSSTCO
@oueflui_tu L 7 Br_sohdE 6T, Soneonueudl eurulleons wi HiGw wWenuih @i Geicsor(Hib.
S1(6h 560 UM Beur, Ll6T 60T (65 & 60 eudlume Geur GUDUU[HID (WeDDUT(HS6T 6T HSBIUL ML M.

2 5855 oo somor (Woopuih OFUSHETET DINeIOTSHET, MD(PODELT N EIWH6
Gsaliauncmeniu  SeveorugorsHS5GCBw  euphisUUL_(HeTtoreor.  Guoepd,  (WeomuThH  GELw
QUPHISUIUL_(HeTer HTeoDieusTaED (Wigabm Heneoulleo (saflafeudl epoownsBour Sicocog Goum
audlwnsGeur) @uDUILHID 6T636M15 (P DUT(HSEHD UFIFeSIES&EIUL T LTS

saflofloudlllco 2 58585 oflemLsemer (Wempuih OFwsSHE 2 fwBhrssler switllssiul L
Gouctor(HBsnomneorgl,  IGEITH  UTLSSIh&ETeT  acdIbiGemer Q&I &(RMNIDE
uflibgiemréaUuhHib. Geib, IcoInIT @ (Redlesr uflibgicmTuiletr DiqUiuemL_udled, SmiSwneor edlemL_seir
W6 @&UtUL_(H), Dig6T SleTeor eflemL &g e wSHUSEH C\&F b uesiwmeot g G kisUU(HID.

@sfleusdiser pgemwwns WigeaemL b oicor, BGpie OsTLiurcr SmiSl flemL_&semer
@siieuremeoriud GeuetludlL_ms.

saficiondls Slomr srermdizp sflumity

Csioummeo  ah&HoTBon  SGomewrweudl  efleraoriusSleT@uig  uSlGeubmd  @&swnUL L
peuetbisaeflesr SigtiuenL ufleo safleafloudls Seor snestdlsp Fflumitiy bemL @umub.

sooflcfloudls Sleor srcsrdlsp Fflumitller SqluemLulleo Bsemeuydrer ;  @ooDUT(HEL W
pouewrbisemer USIBGaubmd @& 10 BT &6T euphsiUpHD. Bsieurememnub  @mMIOGh L
BTL_&(6Th& @6 &M6T HIFemL Beir uSl@eubmib G&FwuTs Csiauiseflesr &emamrueudl 6flesor srortiusgSleo
2 _dror 2_flemwo@asnrevserr Hlrmsiflésastuhib.

epoodanasrdIZD Fflumity

epoossnaMIs FilumiiysE Diwslesiu’ L Gsiaiser Semeronucudl  6fleorcoriiussleo
soiu9ss sreTdlsp sflumityssns uslGaubhmbd G LwiUL L ; Bear uSl@eubmid @awnutuL L
SDIGD6OT & O GO FTGOT IS0 & GMOMILLD HERIMITLO6O @185 65oT (i) 6T Eeu6sor (HILD.

epoossneT M sflumiudb@ Yletr, 5&SIemLIw Bsliauiser &HeobsmiihE SisISlsasluHleur.
SOOI L seHllemer  LisSl @swnrs  Csioufldr  Somevorwendl  efletoreoriiub

Blrmasflsasiubhleugi 6ot Sicuif&eiflesr CLEOE FTGHT HISHLD sflumiu e ShHBMS&HIDTS
S SlEsUUL_L &) 158 GEutiupib. Gwepib, HeobsmiiellhHE b i Sl&s UL ML L TT&eT.

GOWOEI L BreT whmb Brrssleo epeossnerMisp FflumitllibeE our seudu CsiiouisEnhdE WL
oMty euprkisUUL T _LTg). Gepib Dieui&seT &6obsMiiedhEh Sico)nSl&EUIUL ML Ti&H6H.

soohsmiiey:
Gsiiouisar sreuflomsuilesr iqluemLulléed seobsmielled uhIBGshes DiswSsastublel. Gsiaur
siHleflsasiur_L BaS) whmib CrrsSHled seobsmiielh@ aumens Lflwelleoemeo ereofled Sigmh@E Gcd

DIQU(H&HG) 6THG UMIULD UPHIGSIUL TG,

soobsmieilesr Gung Gsioui GOsfley GFLs usailullemer Goumi 61hs SeSlowbd wTHMIE SriuL
Mg
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ObHBsidbomnas V

1. Form for Certificate for Allocation of Scribe / Compensatory Time

This is to certify that | have examined Mr/Ms/Mrs. (Name
of the candidate with disability) a person with (Nature and
percentage of disability as mentioned in the certificate of disability),
S/o/D/o a resident of

(Village / District / State and to state that He / She has physical limitation which hampers his /
her writing capabilities owning to his / her disability.

Due to the above mentioned disability following concession may be given:- *

1. Allocation of a scribe.
2. Compensatory time for writing the examination.

*strike out the non applicable.

Signature

(Name of Government Hospital / Civil Surgeon / Medical Superintendent / Signature of the
notified Medical Authority of a Government Health Care Institution / Medical Board)

Name & Designation

Name of Government Hospital / Health Care Centre / The notified Medical Authority/ Medical
Board

Place:
Date:
(Photo of the
. : . Differentl
Signature / Thumb impression Abled Pers{)n

of the Differently Abled Person and Stamp to

be fixed here)

Note:

Certificate should be given by a specialist of the relevant stream / disability

(e.g. Visual Impairment — Ophthalmologist, Locomotor disability — Orthopedic Specialist / PMR
etc.,)
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2. Form for Eye Fitness Certificate

1. Name

2. Father's Name

3. Visual standard without glasses Right Eye Left Eye

a. Distant Vision (without glasses)

b. Near Vision (without glasses)

. Field Vision

. Color Vision

. Fundus appearance

. Whether suffering from colour blindness? (Yes / No)

0l N O 0 b~

. Standard Vision

Signature of the Specialist in Ophthalmology :
Name :
Designation :

Date : Seal :

Note: Colour blindness is a disqualification for the posts of Agricultural Officer (Extension) (Post Code-
1678), Assistant Engineer (Civil) (Post Code-3663), Research Assistant (Post Code-1861), Computor-
cum-Vaccine Store Keeper (Post Code-3201) and Junior Scientific Officer (Post Code-1767)
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3. Certificate from the Head of Institution/ University

Photograph of
the candidate
with the
signature of
the authorised

signatory
This is to certify that Thiru/Tmt/Selvi. son/  daughter  of
Thiru/Tmt. bearing Register no. , completed the
course during the academic year to in our Institution/University. He/ she

has successfully completed all the requirements of the course/program and results for all subjects were
declared on

Office Seal:

Date:

Signature (with Seal) of the
Authorised Signatory of the Institution/
University
(Controller of Examinations/ Principal/
Dean/ Registrar)
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ObHBFidomas VI

6T 60T

usahludesr
@uwit

usahilds
SOUIH

SIOM/
15 micueor S Sledr
@uwit

DO

AUCNEBEH 6T

&redltiu

cooflu9_
Thigolr

@
&5

@Geuerrimesor
DioYI6ueOIT

(eNlfleumréssib)

1678

@G ee6rriT600T 6BILD

wmbleoid

GT G

GT (W)

BCOBCM) (G)

BCOBCM)(W)

MBC,DC (G)(PSTM)

SCG)

ST (G)LV)

Total

2_gofl
SWs GBI
(@sTHled
urgismiy
WwHmIb
SGHMSHMTID)

1664

@smidleo
urgismiy
WwHMID &FHTHTT
SWEHEHED

mbleold

BCOBCM)(G) (PSTM)

Total

N N e I I I IS

2_gofl

@umrdlumery

1661

@B (hEhFTE6D

mbleold

GT (G

[ERN
(o2}

GT (G PSTM)

GT G HH)

GT (W)

GT (W) (PSTM)

GTW)HH)

RIN|OTFR D>

BCOBCM) (G)

[EnY
N

BC(OBCM) (G) (PSTM)

BCOBCM) (G)(HH)

BCOBCM)(W)

BCOBCM) (W) (PSTM)

BCM) (G)

BCM) (W)

RPWWhRFR>

MBC/DC(G)

=
o

MBC/DC(G)(PSTM)

MBC/DCW)

MBC,DC(W)(PSTM)

SCA)(G)

SCG)

SC(G)(PSTM)

SCG)(HH)

SCW)

SCW)(PSTM)

ST (G) (PSTM)

RPIFPIWEFRININNFEOTN

Total

©
N

92

2_gofl

@urrSlwimerri

1660

2e1785 GUOTTES
WwHmIb
oorgm’_&

mibleoid

GT (G

GT (G)(PSTM)

GT W)

GT (W)(PSTM)

BCOBCM) (G)

BC(OBCM)(G) (PSTM)

BC(OBCM)(G)(HH)

BCOBCM)(W)

BCM) (G)

BCM W)

MBC,DC(G)

MBC,DC (G) (PSTM)

NP IRPFPWEFELINORFRPWININ

41
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MBC,DC (W)

MBC,DC (W) (PSTM)

SCA)G)

SCG)

SC(G)(PSTM)

SC(G)(HH)

SCW)

SC(W)(PSTM)

RlRRRPRN PR

Total

SN
=

2_gofl
@urrSlwimerri

3269

SWOIDHIT(H) oM &
&L (Hluur’_(p)
curflwib

wmbleod

BL_MBC,/DC(G)(LV)

GT (G

GT (G)(PSTM)

GT (W)

GT (W)(PSTM)

BCOBCM)(G)

BCOBCM)(G) (PSTM)

BCOBCM)(G)(HH)

BCOBCM) (W)

BCOBCM) (W) (PSTM)

BCM) (G)

MBC/DC(G)

MBC/DC(G)(PSTM)

MBC/DCW)

SCA)(G)(PSTM)

SC(G)

SC(G)PSTM)

SCW)

ST (W)(PSTM)

RN RNND RPN RINNRNR N -

Total

w
(0]

38

2 ol
@umrpShwreriy
(Geuerrimevor
@umrHluilwed)

1667

Qeuerrimesor

@urrdluSlueo

wmbleoid

GT (G

[EnN
©

GT (G)(PSTM)

GTG)(LV)

GT (G)(HH/HI)

GT (W)

GT (W)(PSTM)

ROk |o

BCOBCM)(G)

=
(o]

BCOBCM) (G)(PSTM)

BCOBCM) (G)
(LD,LC,DF,AC)

ENFN

BCOBCM)(W)

BCOBCM)(W)PSTM)

BCM) (G)

BCM) (G) (PSTM)

BCM) (W) PSTM)

Pl |lw|—|owo

MBC/DC(G)

=
N

MBC/DC(G)(PSTM)

MBC/DC W)

MBC/DCW)PSTM)

SCA)(G)

SCA)(G)(PSTM)

SCA) (W)

SCG)

SC(G)PSTM)

SC(G)LV)

SCW)

N N IR R TR T RN )

116
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SCW)(PSTM)

ST(G)

Total

=
(o)}

2 gofl
@urrSlwimerri
(S16mwUSwed)

3232

@& 6dTem6oTU
@upbsIT
oo &6
G(Rwbd

wmbleod

GT (G

MBC,DC(G)

SCA)(G) (PSTM)

Total

2_gofl
@urrShwimerriy
(S16mwUSwed)

3603

Sihg) FWw
Simiblemeolud
§IooM

wmbleod

GT (G

GT (G)(PSTM)

GT (W)

GT (W)(PSTM)

BCOBCM) (G)

BCOBCM)(G) (PSTM)

BCOBCM) (W)

MBC/DC(G)

MBC/DC(G)(PSTM)

MBC/DC W)

SCA) (G)(PSTM)

SCA) (W) (PSTM)

SCG)

SC(G)PSTM)

SCW)

Total

39

2 gofl
@umrdlumery
(S1em0SIweD)

3368

SONDBI () s
@smidleo
WesT@eorhmé
&HLP&HID

wmbleod

GT (G

GT (G PSTM)

GTW)

GT (W)(PSTM)

BCOBCM)(G)

BCOBCM)(W)

BCM) (W)

MBC/DC(G)

SCA)(G) (PSTM)

SCG)

SCW)

Total

17

10

2 gofl
@umrdlwumert
(S16m0Swev)

3531

SWBIDHT(H
oSiL_(h eued)

curflwib

wmibleod

GT (G

GTW)

BCOBCM) (G)

BC(OBCM) (W) PSTM)

MBC/DC(G)

MBC,DC(G)(PSTM)

SC(W)(PSTM)

Total

11

2 gofl
@umrdlwmert
(S16m0Swev)

3663

SWOIPBHT(H
HL_6OEFTIT
curflwib

wmbleob

MBC/DC W)

SCG)

Total

12

2 gofl
@urrSlwimerri
(S16m0SWwev)

3270

SOIDB(H
GL9BIT UPHIGE0
WwH M 6Iq HTEO
eumflwid

wmbleob

BL _GT (G)SLD)

Total

NG EEE RN NN R E A RN EE Y H N E A R RN E G R R N IR R N

13

2_gofl
@umrpShwirerriy
(S16o0GW6d)

1656

Hiieuemid

wmbleoid

GT G

GT (G)(PSTM)

GTW)

GT (W)PSTM)

BCOBCM)(G)

BC(OBCM)(G) (PSTM)

RO, W[ |0

38
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BCOBCM)(G)

[EnN

(LD(OA,OL)DF,AC)
BCOBCM) (W) 1
BCOBCM) (W) PSTM) 2
BCM)(G) 1
BCM) (W) 1
MBC/DC (G) 4
MBC,DC (G)(PSTM) 1
MBC/DC (W) 1
MBC,DC (W) (PSTM) 1
SCA)(G) 1
SC(G) 2
SC(G)HH) 1
SC(W) 2
Total 38
14 | 2_sefl 3678 | @&cdTEMmEOTL wHlootd GT (G 1 1
@umrdlumery QuBBHSIT Total 1
(ledTeotlwed) cueri&&s
G(RWD
15 | 2 g6 3532 | glpmr(H wBlootd GT W) 1 1
@urdlwrery o) ouEs) Total 1
(ledTeotlwed) eumflwib
16 | 2 _sef 3610 | glHEHN(H wBlootd GT (G 1 1
@umrpShwirerriy BuécoTema Total 1
(bledTeofle) Hlmieyeorid
17 | 2 g6 361 | WlbmI(H wiBleoid GT(G) 1 3
@umrSwirerrif B eoTomaL MBC,DC(G) 1
(SwhbSlreslwed) H mieueoTid SCA) (W) (PSTM) 1
Total 3
18 | 2_s6f 3274 | sWOIpBI(H wiBleoid GT G 4 12
Bweomermii &H6oTID 66T GTW) 1
(&ThISsID) Hlmieueorid BCOBCM)(G) 1
BC(OBCM)(W) 1
MBC/DC(G) 1
MBC,DC (W) 1
SCA) (G)(PSTM) 1
SC(G)(PSTM) 1
SC (W) 1
Total 12
19 | 2_s6f Gifley 2069 | WD everisS wiBleotd GT(G)(LV) 1 5
SiepI6VEIT WHDID §8 6260 BCOBCM) (G) 1
(@uompl MBC,DC (W) 1
@uuwiitiy) SC(G)(PSTM) 1
SF_SC(G) 1
Total 5
20 | 2_&6f 1824 | @QunpernsTId | wrbleod GT G 2 33
yeirefluSico wbHmib GT (G)(PSTM) 2
eoeoTmiiey) yeirefluSlweo GT (G 1
<SI6YI660IT (ASD,/ID,SLD,MI;MD)
GT (G)(EXSER) 1
GT (W) 1
GT (W)PSTM) 1
BCOBCM) (G) 4
BCOBCM) (G) (PSTM) 1
BC(OBCM)(W) 2
1

BC(OBCM)(W)PSTM)
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BCM) (G)

MBC/DC(G)

MBC,DC (W)

SCA)(G)(PSTM)

SCG)

SCW)(PSTM)

SF_SC(G)

SF_ST (G)

AR IRPWRFRLINRMPE

Total

w
w

21

2_gofl
QuUBHS & &6dT

3527

Sihg) FWw
imiblemeolud
§IooM

wmbleod

GT (G

GT (G)(PSTM)

GT (W)

BCOBCM) (G)

BCOBCM) (G) (PSTM)

BC(OBCM) (W)

MBC/DC(G)

MBC/DC(G)(PSTM)

MBC/DC W)

SCA)(G)(PSTM)

SCA)(W)(PSTM)

SC(G)

SC(G) (PSTM)

SCW)

NP WRFRRFPINPFPOOWRNOWOINO

Total

w
(o]

38

22

2_gofl

856001 &IT6ooflL)
umerry
eMdloytiuesl

£56060IHIG6IT

2086

GWIHEOSEGT
H60GOT LDfH MID
Amviys
B&emenseir

wmbleod

SF_SC(G)

[ERN

Total

[EnN

23

2 gofl
& mjieom
DI6YI66OIT,
Hlemeo 11

31M

g mieon

wmbleoid

GT (G

MBC/DC(G)

SCW)

ST (G)(PSTM)

Total

24

FOps
DIGYI6UGOIT

3701

SOIDB([H)
B&TOYD
eoumpedl
@ubum”_(H
eumflwib

wmibleod

GT (G

GT (G)(PSTM)

GT G LV, V])

GT W)

BCOBCM) (G)

BC(OBCM)(G) (PSTM)

BC(OBCM) (W)

BCM) (G)

MBC/DC(G)

MBC/DC(G)(PSTM)

MBC/DC W)

SCG)

SC(G)(PSTM)

SCW)

= PN TSI TSI TS IS AT TN PN FEN PN N RN FEN TRy e

Total

=
(&

15

25

sofleof] Hlreor

3605

SWBIDB(H
BaTuyD HS)
whHmIb 26T
&L_L_eowly
Gubum”_(H
SHL&HID

wmbleoid

GT (G

=

Total

[EnN

Page 144 of 147




26 | sowtloofl 3201 | Gung) wifleon | BEOOBCM) (G) (PSTM) 1 1
wHmIb &SNS Total 1
ShHioy, & whmid  Gmmib
UeoTL_&8 S(hHoy
STOUMeTT W HSHHIID
27 | &HmIEGHp60 3606 | sWOIDBI(H & wiBleoid GT G 3 14
SidleSlweomen SL_(Houm’_(p GT (G)(PSTM) 1
cumflwib GT (W)(PSTM) 1
BCOBCM) (G) 2
BCOBCM)(G)(LV) 1
BCOBCM)(W) 1
MBC/DC(G) 1
MBC,DC (G)(PSTM) 1
MBC,DC (W) 1
SC(G) 1
SC(W) 1
Total 14
28 | @&weo 1653 | Shg) Fow wiBleoid GT G 1 5
SI6YI6Y6OIT, Simiblemeolwsd BCOBCM)(G) (PSTM) 1
Hlemeo 1 BIoom MBC/DC(G) 1
MBC,DC (W) 1
SC(W)(PSTM) 1
Total 5
29 | Bifeur&l 3604 | sWIDBI(H wiBleoid SF_ST (G) 1 1
(U bH oD H) O 6sTL 60 Total 1
Hmieueorid
30 | Bedrever 1759 | Bedreveribd wiBleoid BL _BCOBCM)(G) 1 3
S ieurerit whHmib Beoreut (LC,DF)
16060 BCOBCM) (G) 1
MBC,DC(G) 1
Total 3
31 | Serhlemeo 3609 | sWOIDBI(H wiBleoid GT (G 1 3
Beudlweomery BGwscremaL MBC,DC (G) 1
Hlmieueorid SCA)(DW)(PSTM) 1
Total 3
32 | Seriblemeo 1666 | Wledr e wiBleoid GT(G) 1 2
1Oledr BCOBCM) (G) 1
Splieumert Total 2
33 | Serblemeo 3352 | glpmI(H wmBleoid BCOBCM)(G) 1 1
@weormermiy B&SIOYM HIS) Total 1
(BIS b mud Wib mub
856007 &5(5) 8>61T) 2 6T&L_Lemliy
@uobum”_()
&HLP&LD
34 | Serblemeo 3613 | sObmHI(H wiBleoid BCOBCM)(G) 1 1
Buweomeriy B&SIOYM HIS) Total 1
(vesfwireriy wHmIb
Hlifeunsid) 2 6Tsl_L 6oy
@ubum”_()
SHL&HID
35 | Sorhlemeo 3608 | sIHEHN(H wHlootd GT G 1 1
@wooreri lesrelloms B Total 1
(@zmpleo W b
HIC_UIb) SiqUuemL
auEs)
@uur”_(H
Hmieveorid
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36 Semblomeo 3602 | Q&6OTEm6oTL wiBleoid GT G 6 30
BI°_L_emioliumeri @upBai GT (G)(PSTM) 1
aleri&&é GT W) 2
G(RWD GT (W)(PSTM) 1
BC(OBCM) (G) 4
BCOBCM) (G) (PSTM) 1
BCOBCM) (W) 1
BCOBCM) (W) PSTM) 1
BCM) (W) 1
MBC/DC(G) 5
MBC/DC (W) 1
SCA)(G)(PSTM) 1
SC(G) 2
SC(W) 2
ST (G)(PSTM) 1
Total 30
37 | Semblemeo 1767 | LW wBlootd GT G 2 9
Sidleflweco Sidleflwco GTW) 1
SIOYI6U6OIT BC(OBCM)(G) 1
BCOBCM) (W) (PSTM) 1
MBC,DC(G) 2
SCG) 1
SC(W)(PSTM) 1
Total 9
38 | mroossi 1854 wmibleo wBlootd GT G 1 1
&oeoallulliuco Total 1
Sprmilg§
whHmd vSlHE
Hlmieueorid
39 | mreossI, 3607 | sWOIDBI(H e wHlood GT (G 1 2
Hlemeo - 11 &U_(Houm’_(H SCA) (DW)PSTM) 1
oumflwib Total 2
40 | snrhis 3612 | sWlpmBI(H wiBleoid GT (G 1 1
@umrdlumery BuwseTemaL Total 1
Hlmieueorid
41 | Si L 3614 | sIDHI(H wiBleoid GT (G 1 3
SIGIGUEDIT &Heofleuer MBC,DC(G) 1
Blmieueorid SCA)(W)(PSTM) 1
Total 3
42 | Sprmib&S 1861 | HIS(H wHmID wiBleoid SC(W) 1 1
2_geSlwmeri uwesTum_ (k) Total 1
prmilg&
43 | wpgblemeo 3702 | sWlpBI(H wiBleoid GT G 1 4
86001 S &ITOITIT Soofleer GT (G)(PSTM) 1
Hlmieucorid BC(OBCM)(G) 1
SC(W) 1
Total 4
44 | yereflufco 3125 | 2_corey wiBleotb MBC,DC (G) 1 1
2_geSlwmer ungsniy Total 1
H D LHHS!
Hlifeunaid
45 | yerefluflweco 1697 | &6OmHEmL wiBleoid MBC,DC (G) 1 1
Spilieumert urmofliy Total 1
wbHmib
HSHI0N
uesofl g 61T
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46 | sowfleofl 3664 | @lq.60WU wiBleoid GT G 2

Bweomerit @unpeir GTW) 1

QULPIHIS 60 BC(OBCM)(G) 1

LobH MIb BCOBCM)(W) 1

Bissi @oumi MBC/DC (G) 1

umgissmoy MBC,DC (W) 1

SCA)(W)(PSTM) 1

SC(G) 1

Total 9

47 | @umdl 3106 | & _Lib wmibleotb SCG) 1

@uwitureri Total 1
(5BID Gifley)

@uQp o sh 615
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