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1. 2_ gl blevs SHlwevment 1750
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13. 2 g6l GQurmdlwrent (Geemmesor 1667 )
@urdluSluey) suo — |
14. 2 56 @&M6LeSIuch GiIemMm Digiecul 1842
15. g]tt'l_ﬂﬁsgza;?)ﬂuﬂ;?ﬁm"mw 2108 g')l_'I'L:D - Il Sisvevgy Guibul’ L
16. 2 g6 @umpSlwirer 1661 Sub
17. 2 56l Swd@Gbi (QsMdlev ungismiy 1664
WHMID FHTSHIILD)
18. 2 g6 @umpSlwirer 1660
19. BITeV&IT 1845
20. @ smeLESILEL GlEHM DievIeeI 1843
21. sofleofl Gevument 3664
22. 2 gl ihlevd Slwevmermi 1677
23. QI_Lmr &&nsm yeirefluSlwevmer 2010
24. 2 g6l HlevdSlwevrmeri 1863
25. 2 g6l GQurdlwneri (QsMHHeTemov) 1900
26. @wmdl @uwiitiumenmt 3106
7. 2 _gail Gurmdiwmemi (SiemwGlwev) 3656
28. | 2 869 Qurdwnemi (lesreofliuch) 1657 Q)UL:D = Il S16bevgy Gobur L
29. 2 g @urmdlwreri (SiemwiSlweb) 3368 S
30. 2_geil Gurmdlwnent (DicowGiue) 3230
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Searhlemev 2 _geilwmen
32. Hlomeoor Goevrent (UIT6HL LIGST 60)600T ) 3279
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Gouetor(hD; Sicvevg SWIDBTEH &y  ueoflwremi GsieuremeonusSleomey  HLHHUOUMID
SresorL_mbiblemev Gomdls Bsiadlev (W (&H8sia)) sWllev Cais & @uHMI(HEse Geustor(Hib..
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/WaIsemeul UL wSlIeu6ser FreTMIspseTlcy a@seob cesTemnm@wrr, Hldléby SresorL_mbiblemev
E@QwmnPls8siielley (Wwd GCoie)) BGsisdsl OQubDEHETET FrTEODHEWT  Eememnugersd dlev
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&t uefludleb Disvevs wmblov D& / Y eflwest SiT@s &l uaflulleh (Y Hedleb Caiihs mTelleS(Hib&)
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SuusailsEnsGflw  euwg  ambllbh@&ear SmbhasTed, SuUuseileE —eSleaoTeoitess
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4.5.2. Hieonissiu’ L GempurheoLw wibmis Slmeomeflser Shpseor  UsH6SN&EHEEG
Nlesoroor181&58 &@E&SIHDEUTHET ,EINMTEH6IT.
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msTGeumi ungismiy
2. 2 56 @ummdlwrens | 1900 e .
(Qi mBlibeenon) b @smblev wHmID euewilesd
3. @umdl Quwiiturem (s Ylifley) 3106 | & LI
4. HIT6V&IT 1845 | Geverimesor 6oL
5. @&nHlesovsst  Semblomev 2 &6l | 3008 .
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(Spevor LHMID Gluesor)
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blifeumes1d
8. 2 g Sws Gl (Qsmdley 1664 | @&mdlev ungIHMIY WLOHMID &&HISHTT
uUNGISMIY WHMID SF&HTSMILD) SWsE6ID
9. (%ﬁ %?;Sr{u{)] ;)J)rrm[r 36M SWIpKBIEH Cwscrema 1Hlmieueond
10. Serblemev Beudlwevment 3609 | slipmi(h Gwécoremal  Hmiaieotid
11. h&g,o)ﬁl &b mIeur Sieniauevli, Hlemev 3111 &b mioo
12. Semblemev DiMdleSlicy Diepiaieult 1767 | sL_6wev SitdleSlwen
13. 2 g6 @umrpSlwremi 3368 | sdlpmnh s Gsmdlev (WeorGeorhmds
(1m0 iwev) SD&HID
14. 2 56 H600T8(& AIIGVIT 3814 | sdpBnh wEHSSHINT uilleer &SI
eSIDIOIL_L_
15. 256l blevs SHlwevment 1750 | fBijeuemb
4.6. Hlifeonllsstu’ L. @GoopunGeoLw wMHMIS SmpomeflaEndsnr  @uUTHdS6GIL6oT

SicoLwremiu@B $sUUC_L ugeilser

4.61. &C8p OGOV Heiter usNlser  Hlifeonissiul L GempunBenLw  wAbHmid
Slmeomefla@ehésneor SL_&ISHEL_19.M(G, THDSTEH G WD &STeoTlIUL_ (5 6TomeoT:
a. | usailullesr Quuwit usalld | @urapdsneor HlijeonilbstuL_L
6T GoT GSOWSH | & cmmun(Bsefleir auemna T
1. 2 g Guevnemi G&dluy Sl | 3388 |LV, HI, HH, LD (OA,OL,0AQL), CP, LC, DF,
/ Senblemev 2_geiwimenmy AC, ASD, SLD, MI, MD of the above
2. ©5M6LESILGH FIGHMH DieYIeIcI 1843 HH, LC, DF, AC, SLD, MD of the above
3. Semblemev Yem&UIUL &I 3805 |HH, LC, AC (with both hand intact) SLD and
MD
4. 2 g6l blevdSlwevreri 1677
5. 2 g6 @umrmlwremi 1667
(Geemmator QUITHILIH) LV,HI,HH,LD,LC,DF,AC
6. CaM’_L&86m60 Y66Vt 3001
7. | Govommetor Siggiauo 1678 || v, HH, LD, CP, LC, DF, AC, MuD
(elfleumésasib)
8. SpImMiIFS 2_selwiment 1861 LV, HH, LD, CP,LC, DF, AC, ASD
9. 2869l HlevdSlwevrer 1863 |LV, HI, HH, LD (with mobility), LC, DF, AC
10. | Sorblovey SLLL | 1860 | 1| poL,BL), AC
6uLq eUEBLOLIUMETT
1. SLU_LL allq aemoUiy 2108
o geSuromi/ LV, HH, LD (OA, OL), AC, LC, DF
S L1bl_eb 2_seShumemt
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12. 2 g6 GumnSlwireri 1661 HH
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(S1eowSlwev)
14. | 2_sell Qurmdlwreri (1bledreofluien) 1657
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. . 1656
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20. Q_I&.D&RSI' Gwevmermy (umev 3279 LD (OA, OL), HH, DF, AC
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DIV
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BLOA - Both Leg One Arm BL — Both Leg
HH — Hard of Hearing CP — Cerebral Palsy
(with assistive device) LC — Leprosy Cured
HI — Hearing Impaired AC — Acid Attack Victims
LD — Locomotor Disability DF — Dwarfism
OA — One Arm MuD - Muscular Dystrophy
OL — One Leg SLD - Specific Learning Disability
OAOL - One Arm One Leg MD — Multiple Disabilities
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6.1. @Qumdl GuWFUTETT BicLeVTs US6S&H o5& E

um_ib SIIb afleomd | Grrib | SiSlsUL_& GSODHSUL_&F 5&5 Gaitalleir | Gty
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616007 6ol ©@\u6toT & 6T .5, | generGumt*
605 <2 5N(),
u.u, .6y,
/ &,
O.eL(S),
S.ou(S)
Sier | USSMD @s&ner@&ml| OMR
UGS i uG&UY 100 150 60 60 YT
solp  5&HS
Calioy 3
uUSS < UL 75 Looofl
@Qungl Sidley  |uig iy
UGS S UG SMD 25 150 135 180
Smeordley aGLY
wHmib
LD 60T 8585 600T & (&)
1516501 0ot (Dl 6y
&e Il ul Lo 200 3 CBT
unL_g Smeir uiq Oy / oeoofl 300
WBIHlooe
Ul L0
uiq Uy
@QuwnssD (6T | 6V UGS <, LHMID 450 -
UGS & whHmibd e II)
* aremeot@WIMT — .8, . H(<1), v.u, 1BLGLey, / .o, Sl.eu.(S1), l.ou(S) SifleSlemeord FMING6MIITaH6IT
OMR - oeiflé@ Ml 2 _eworfl, CBT — senfletl eudlsCsiiey

6.1.1. serr Il — um_g seir

o . . um_d . afileoms; e . . usa6ild
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W(bHSIwey hHmib
bievor gapiulliflwie
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SpssaorL  ugausSlet ug @I 2 MSIELIPI uUgSESWD WLHNID DHCUTHOTS
ueoL UGIfledlesr  HomoveuflL Ol(Hhg (Commanding Officer) Gupliul’ L &resTdIgHemu|b
Seneonuaudl ellesoreoorflé @b Gung) uSlGeumbmid @&ww Geuesor(HLb.

Cafaugmed FwoitGldstiuL Caasriqw 2 mSGwmdl

brest Shs Neoreooriud ewpoevwns Gmmg  HluwessSHleor / Csiedesr g liuemL udlev
Csiih 08 (H S&UUL_LTev, SrmamieuiucoL uileSlapba (W emwwns 6SlHeNsasuul (B er@eresr /
ey GumHmieTGeredr 6T6TUGI O STLTUNEoT 6T FM6dTHlemeot UsllibULGoT DiepIRIGV(IHE &
Spusdl el  cuemswlev srebsed OFWGeT  eredTmd, mHIeST  HWOWDBI([H
Siratueilwneniser (uewfl Hlubsomeorser) & L, 2016, Gifley 63-6sTulg (Y edTeoIT6T
SINaD)I615 S OT(H&H BN &FIemHEHESmNS Gids &@ES CuDMIETE6meT 6T65TMID &8 6dTeL oD
or h M8 &6 SlIGm 6.

SL b

Gaiieuflesr emaWwMiIuD
uesoflwimh mub BUHdET6oT FNedrHIBLD

BIT6OT, 6TeoTeofl_Ib 2 _6iTem &H&H6ueSleorulg (61600T) .............. . (usel) .. . (@uuwiy)
. _..CaSlullev @un@]tmuuaxsﬂuﬁlﬁu B85S @gﬁ]uﬁLum_l_ uaisﬂasasrréug,a»g,
ﬂo‘mgpﬁu @ELUG)JIT[[ or6o1& &nedTm6ild&HGmaedr.

&L b:
Gas\: SInanIeN’ uemL &8 emeveflesr
60 & QWwmiub

1.8.3.%pHM JeuahiGeneT Soneonuaipluiley elleoreorifg @ Gurg uSlGeubmid &S
seumleomev, 2_flemw Gasmrev 2 _flw HemL (WemmaEhdEl Sleten Hlrmsflésasiu@b.

Self Declaration (&w 2_gSGwmpl ulg eub)

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”

NamMe ..o Of o 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.
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Name ......ooovviiiiiiiieeeee o] District hereby declare that | have been employed in
................................................... State service or Subordinate service of Tamil Nadu as
.................................. from...................tO..................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)
Date : Signature

Place : Name
Register No.

Ex. No.
Rank
Mobile No.

1.8.4.%p5M PeucomhsmeT Soneonualpluiley elleoreoriNs@Gn Gurg usl@oubmd &S
Saumleomev, 2_flemw Casmrev 2 flw pemL (P emma&EhdGU Uesteon Hlrmasifléasiuhb.

2. flifeonSléstul L @empun@enLw wrbhmnid Sineomefisetr

21. flieonllsstu’ L @Geoopunheorw  wmhms  Slpeomefleer  eredtueui (G MOINGI L
Swoeurenwiledt Diemey  Diemell_dsalqw euem&Uiley  eUETUMIGSSIULMD  S(HibST6V,
GSOIVEIC_L SwevemuIlesTSiene) 40% Sieredih(&G (& mmeSleveuns
wrhmisSoemeflwnsGeunr wHmIb GOIGI L. Swevnemw  Serell_&sa gl  euem&UIley
QOIUMISSUIUL LG (HHSHTH, DieuaIens Swevremw O&neorL wrhHmid SHmnemerflwuresGeur,
wrmbhnsSmemeflser 2 flemwsasdr & Lib, 2016, Yifley 57-6b 2 1° Gifley (1)6sTulg, Sir&mTeL
Hlwbldsuul_Heirer Fredrmeiflé @b Digpasevnmev Frermeflsasiul_L HuiserT.

2.2 Goliayd &L L coid FRIems: H1_Lcord O&asaensledlphal eSlevdsefldsastiu(y el

2.3 Hluwwer @HSEH: (Hiconissiu’ L @empunBeorw wrbmd Snemeflesoens@ &b
sneoruul_ L uSledaEné@) useSlsEndateor Gy  Hluwemisefley, &SI ;T /
RSSImL —SimpHsSullen ((pereoflemd g UiusmLulleb) / uwhiGlguiler / Wlsa|b
SibuB SsVUL_L eu@GUSleont / EiwrGleon / &eaevmdlwi Sieveuns HuB SSUIUL L 6u@&USIeont
/ Gibu@Essuu’ L S&eomdlw eu@Ullent whHmd EQungtifle), RBEW RHSSL_HU
Gifleysefley, Spssremd (1), (<) wOmD (&) Vfloysemerd &mibhs Hlifcoruildsastul L
GoopunheoLw wrhmsSlmemeflsEnés@ Soum 1 &#65656WD, (FF) LOHMID (2-) P&
Sreor(h Vifleysemend Fmihs Hlifeooruildastiul_L (& emmu(yemLw wrbhms Smeommerfls ok @
Ceis s 1 565655 SL @516S5H aPmHISUIUL_([H6Tons).

(1) umiemeuwHE@m HmID DB umiemausd SmeoemL Wl ;

(=) &g CaemB@smi whHmibd C&sl_ysSlimeotlev wihsHs &TEmL ;

(8) o8&, scvsailey &emmun(hemLweil, eyemer eunsb, ©&TRGHMUIIeS(HHE BesorL_euf,
aemig&ld &ommun(peoL Cumi, SidleveidSlev unSléstiu’ GLmi wHmIb &er&mHmT
@swiomest(p b Gmn ;

(FF) L 19&D, Sidleyemi GeonunheoL Cumi, &MILOIL 565686 aicmsullevnes &mh@EL0D
S, HmeSleL Gemmun(y wHmID weoihedSley Crmis ;

(2-) Guhsapiul L (31) WHv (FF) euedr @Goomunpseoflev eaTMIsSEGD Gohul L
Goopunhsemert @Qubdihbdsev wHMID &TgGIGseMemLWL T  UMiemeusdSlmedt
GHoOMEY, 2 1I” UL U6VeN6mSIUITGOT SSI6VITEMLD.
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2.4. QPSNT YPHOIGOTHISON:

2.441. Hlfeonbssiul L @GeopunheoLw wrhmibSHmemeflser, uHGeubmid O&FWWOLL L
wrhmisSimeomefl FnesTMIHD&6MeL SledTaU(HD Dib&FhHIGET / o mser DiLhSulgpluems
2 miSl Q& Geuesor(Rib.

1) senfleofleud eSlesoremoriiug SHlev CamfluSi(mibs Filwneor &omewrllfley (SiGTeus), RUH 0,
6(1H &iTev BUNGSTHEM6EY)

<) 2 L eSledr unHléasiul L u@&s)

8) SwoeunremwWilesT / 2 L 6L 2areoTH ST F&H65D

FF) 6Xlletor sooTIUS T Sihg iMIeSIIGIesT usS) eTetor 2.4.3 6T HID 2_6iTerr Si”_L_636emeoor | i mib
Il v @MOGIL_OU_[HeTer H&GHSHloumiibs iSlesmil / diSlesmileaonmev wmmmisSimeomertldsmeor
FITMIBHD QIPhHISIUL (H6Tors eTaTusmsWb 2 mSle\Fi Geussor(Hb.

2 ) sneorMIsD euphiGb DiGlsmfluilesr emasuniub, (wéHleor, ugsed whHmib Aniysd @&
S Ewemey Ogefleunssd & iflw Geuesor(Hib. WHmID

2ar) OMHMISSmeomefl &reorMIsD, GOIUOLOu’ L CaHlulleh G&EcLepILIgIWIMEGID 6uemEuIleL
8sés Beuetor(hb.

2.4.2. efletoreooTIUSTII&G6T arih&eoT@ey emeudgieirer wmHmiGSimeomerfl gnesrmdlsdley Guhae Hlw
Sib&hisefler a@sHeu)b TN Dvevg DiGMHE Guhul L emey &L 1bGume6ilevemevGIwaestley
DG Hm&IW 65l6oToTIUSMTT&HT SiHhsH AMIL_6or SememrsdasUul_(herer uigeub VI 6v
2 eirer UflHGIOI&GHIUL_L augeudSlev @p uSlw wrbmsSHmemefl sFreordIsempt CUHM)
uSlBeubmib @&FIWGeT(HID SeseuTm @& Heumleomev 2 flw HemL_ (L 6mME(6Th & (G UISl6oT
aNlegoresortiutd / Gamfléema Hlrmasflésasiu(h b.

2.4.3. wrbhms SmeomeflsEhdbaneer 2 flemwaser e, 2017-6v GHMIGIL_GUL_(HeiTer Sp&6vorL
ulq eu& Slev, aleoOnuUMIGSIUL_(Heiter &meIMISD  aIphIG&SESalq &&GSHlouminhs &G
GSOISILBUC_(Reter  SienieueufliL OI(Bbg Oumiul L wrbhmisSHmemefls  Freoridlgomp
Hlifeooruilsstiu_L & emmun(heoLw wrHmid Smnemeflesdr Fwitéss Geuesor(hLb.
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Form VvV
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
TP 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)
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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 (....................... 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 £

11. | Speech and Language

disability

12. | Intellectual Disability

13. | Specific Learning Disability
14. | Autism Spectrum Disorder

15. | Mental illness

16. | Chronic Neurological
Conditions

17. | Multiple sclerosis
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18. | Parkinson's disease
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
 CTPPPPTP number and date of issue of the guidelines to be specified), is as follows : -

In figures :- --—------m--mmmm- 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
(ii) is recommended/ after __ years __ months, and therefore this certificate shall be valid till (DD/
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MM/ YY)

@ - 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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Form VIii
Certificate of Disability

Photograph of the
candidate with the
signature of the
issuing authority

1. This is to certify that, | have carefully examined the following individual, whose photograph is affixed
above, as per the existing guidelines and satisfied that he /she is a differently abled person as detailed
below:

Name

Name of the Father / Mother

Date of Birth

Age

Full Address

2. Tick the relevant box

Low Vision (LV)

) Visually impaired (V1)

Hard of Hearing (HH)
b) (with assistive device)

Hearing Impaired (HI)

C) Locomotor Disability
[ One Arm (OA)

ii One Leg (OL)

i Both Legs (BL)

iv Both Arms (BA)

v One Arm One Leg (OAOL)

Vi Both Leg One Arm (BLOA)
vii Both Arm Both Leg (BABL)
viii Cerebral Palsy (CP)

iX Leprosy Cured (LC)

X Dwarfism (DF)

Xi Muscular Dystrophy (MuD)

Xii Acid Attack Victims (AC)
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Cord Injuries and Spine
Kyphoscoliosis)

LD - Others (Scoliosis and/ or
Xiii Kyphoscoliosis, Kyphosis, Spinal

d) Autism Spectrum Disorder (ASD)

Specific Learning Disability (SLD)

Mentally ill (M)

Intellectual Disability

a)

b) Place of Issue :

3. Affected Part of the body

4, Percentage of Disability

5. The condition is ;

Non-Progressive

Progressive

6. Re-assessment of disability is:
a) Not Necessary

b) Recommended after

7. Details of the Issuing Authority

[ ]
I:l Years and |:|

Months

Signature with date

Name

Designation

Name of the Speciality

Name of the Institution with Seal

Date of Issue :

Signature / Thumb
impression of the Person in
whose favour the

certificate
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
Nc; 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 Disability State Goyernmenf[ /Statutory th_ree membgr; of wh.om t\{vo
Local Bodies having relevant | will be specialist dealing with
medical specialist and | relevant disabilities
testing/assessment facilities
Hospitals/ Primary Health
Specified Disabilities not Centerls / dlnstltutlons fun b,?; A specialist dealing with the
3 | mentioned in Serial Central and State Gpvernme_n relevant disability as specified
numbers 1 & 2 above Statutory Loc_al bOd'e.S _havmg in the Table - 1l given below
relevant medical specialist and
testing/ assessment facilities
TABLE — I
NScl)'. Category Specialist
Locomo'For 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 Leprosy cured person Specia_li_st _ in  Physical _I\_/Iedicine and
Rehabilitation or Orthopaedician.
Specialist in Physical Medicine and
4 Cerebral Palsy Rehabilitation or Orthopaedician.
. - Specialist in Physical Medicine and
> 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 ENT).
. 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

a) Psychiatrist and Trained Psychologist;
and

b) Neurologist; and

c) Orthopaedician or Specialist in Physical
Medicine and Rehabilitation.

Chronic Neurological Conditions such
15 as Multiple Sclerosis and Parkinson’s
Disease

24296  SiepeleuTeveuns  ID(HS&I0  Degeeunmev  nhmisSHlmeomefl  EnedrdISD
QPBISUIUL_Lg (HUGIEET, DNFEFTOTNIHD SometSWwGb, WIHSHGIIUHSGET DicuiserTey
Gu@evmiud &L UuL 19 (HiHSTeL WL (B G &HSHSHlev @&meTaTIU(H D.

2.4.3 Semeoneudl 6fletor sworiiug Slev @& fesasiur_[Herer @&emmu g 65T aems (type of disability)
wrmbhmsSmeomefl enesrMdlswley GMIOEI_([Hererulg &flwres SupssHoo Goustor(Hb. SFlev
aBaseyp Ceumun(y SapUIdicT, edesoreorud 2 flu oL (PeOM&EHEGU  Uledreont
Hirmasféstupb.

2448 foonl&Bs0U L. GoopunBeoLw  wihmis  Slmeomeflseflesr 2 flemwCamrepds
GSOGIL_OUC_(HeiTer  LEIGDIHIGET WpSMIWLNS Sevemeviweiley, 2 fleowBasmey = flu
HEOL_ (P eOMEEHEESL YlesTeon Hiansfléasiiu@b.

3. Spsraubm alsomne :

31 "Ssreubm 6Slsemen" ereTuaul 6186 6meu RHEUT Dicmets gl audlulled(HH&Ib CumIb s s
D& GU(IHLOMNEDID €1H.8,000/— SlH@&D (eHhumis 61 Lmllrbd wi* (Hib) Wlsmosv CUMSIESTH 65
Nsemaemwsd GMNIUUSTGD. SeialpLned, @GHbU RUIeLEWID Dcvevs OQHMHHESLEN
@ubmeuiseflest swWOGMPIeL eweuld FFL_(HID Gu(HLMGID 2 6Tafl_ L MM CU(HLONCOITRISGIT
R Slwabhenmub 2 6ren_s&SWsTE&h. elensrdg ubmel, &seoTeurmey n&sedlUuLl L el
RsTuHD NHemanunsds sSapsUULLI LM GCaieui Gsiey SiMleSbemns mHremesTmy
RSTUHD NG emaITsE & (HdH&e0 Geuesor(hLb.

3.2 Coiayd &L L coid FQIemS: H_Lcoid 0 aHasSlednhal eflevssefldsastiu(p ol

3.3 Hlwwer & HS&EEH: vl Hlwweor &I&EH NlSlullesTuly sTEUDHD 69156 EIHESEHTET S
051685H ShHlwwed GsicllbE OunmphsIhb. OuaTsEhesOsEET GFHGSIURD 30
Nssm_1gev usgk  Nlwssn_igemesr  Gmog  BluwersSlberer  LHTEUDMH
Nsmaus@EHs0BoT R8Iss0IUL. Geusr(Hb. Seicumlelldbemsasuliley &GMINGIL (oo 2erslu
Hlemev — 10 &@ WlsMoev 2 drer usNI&EHEE WL ([HD WsSTEUDD MNGemausdr Gsiey
@Qauwiu@eui. H&Sleumibs OuIEpsswLIeT RsSTUDHD NFemey Soveuns Gmieilev,
RESTAUDD NGHOUSOEHESETE RGIGSIUL L &WHE (Wemmwrer GMIUOI L Seordhens s
Ceihd (WoToUDD NFHomey Dieveuns) OUETHEHHG / Sl(HHhIens ©OIUGTHT 8 6HEE
608188 UU(H D

3.4 PS5 YPQIGOIHISON:

3.41 psTaubHm NHemauseT au(haumi GHm L Dieaieuli Dicbevgl 2 669 L Fwii Sicvevsy Fmi
<" SwflOlphg SpsscorL ulgeusSled QuDUUL L FraTIHemw &Foitbes Geuetor(Hib.
S&snaTMIsemw uslGoaubmid @&W HeudlemBeur Dicbeug 6SlH6m6N Dicbeug SleUTETSS)

Qubnshsener FraTdIHmw uSlGaubnbd CFLSTCIT Dauisers 2 fleww Gsmrey 2 flw
HOL (WP emm&EHEHSE Ylesteoni Hlansfléasiiu@b.
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WSTuDD afigema &rdrHISD ugaibd

(1) seotlwifledr @uwif
(2) (P(REOLWITET DiEHEFMD (W& 6ulfl
(3) uenfl MG Nleurmisseir, ar@ssodl(HUISIesT
(4) Sours GRHmsselflesr alleurb, ar@ssodlpislesr
(5) Sioung) HevEHEFSTMH Herreufledr @uwi Wb mIb

Sieui seoL s uniss Cgmplev
(6) Sieurg seworeuflesr wemme| G55
(7) Sours seoTai Wwemmibhs Ylesteont (& (Hbu ey Slwib, sTISH

whHmib SipeubidlesT eudluns CUumHM LETBTIUWGEHTEHET
(8) Sioung) seworaui 65l (K &FOFSTH lemFW D WHMID SO&FWT O&FTsHE)

aBaeoydl(pUIN6ST DiH 6T eleunThiss 6T
(9) 5HGUTEMSW TG AQIHLOTEOTD

(1) Fbuemd / 8665

() GEDU Py, SIus S0 bHs)

(&) seoflwmi C&ns g86Med b

(FF) QUDUUL_L 6um_6m&

(2_) seoflwumi @smPleSledmHibs!

(2er) Sl SWHMIHRIGET 6 85l (HUIGI 65T

(1) OLOMSHID
(10) sesthuns eumpibg C&mesor([H SHEHSDMIT Dicveus)

seoreufledr @uUHGMHMIGIHL 6T DicLEVG 2 MG (P HMEGTHL 65T /
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Certificate for direct admission in School
This is to certify that Thiru/Tmt./Selvi/ (Name) S/o/D/o/Thiru/Tmt./

had been admitted directly to standard in our School / Institution
based on his/her age under the Right to Education Act through direct admission.

Signature of Principal / Head Master
(Mobile Number)

Place: Official Seal of
Date: School / Institution
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Certificate for change of school name

This is to certify  that  Thiru/Tmt/Selvi.

S/o/Dl/o studied the classes from to in
Tamil Medium during the years from to in this school.
It is further certified that this school was earlier known as and

conseguent to change in the name, this school is presently called as

This certificate is issued to the above person to claim preferential treatment under section 2 (d) of the
PSTM (Amendment) Act, 2020.

Place:
Date:
Signature with Seal:
Name:
Designation:
Seal of the Institution (Head Master/Principal/

District Educational Officer/
Chief Educational Officer)
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er&aflsatu@ Slomiser. Suul 1quwedlev &L bOUuDTs FnSleowsd @aibseurl, e emeoT@uimi
(others category) eresrm Glifleesr&1p w1 (HGw 2_flemw Casmr SigwSléstuE eui.
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Slpphiems 6T (Ouarser) Csieui GuhE&MILYILUUL L 30% SL &&H&EL 1960 Gum_iqulil
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sflumissiuBb. S peueormhisemen uSl@eubmid G&FLW seumleormev, 6SletoremrIubD
2 flu peoL (WemmaEhdE&L Blesreon Hlrmasfléaasiiu b.
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SieoL_winer i”_coL_ullemeot uSlBeumbmib GFISTGeu / FWIFTINE BTGV 6SlevorcsortuD 2 flw
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R EHSINLT / BSSIMeSl - DmBHSSWE / vhGgUleT auElemus ST WHMD
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S(HBRImESESHEHEE QURHIGIUL_(HETOT BICHETSHE FOINSHSEHD Salisermcv uSlGabmib
@swwiu@D, SWILBTE Slphhionsser BHov cumflussmcy euPRISIUBD SiePLWiTeT
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Nemerg@amer — erRSHU Yleow, ebOmUblemy NG - Sreorh olemerd Gemmsefleor
Geumiun(p Mg 0.

3w lI: QFTbovasInS) (15 Codrallsadr)
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@anhasemend FiO&IISEL; UHOUMIHET ueTEWTY - SEHOUTUHET GHMNISGD FThaseT — Cués
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Wqwrgest, I 6peifl 2 (155 Snhies ctor cooreomi, &).eum.e&bHSTSHI, HModE&cv &69lEhi.

UGS 2 Cungl Sidley
(UL Bugys Sob)

v | Gungl Sihlaihued (5 Cserailseir)
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(5 SIH diMledlwev; CureoL ST Swevy — @Qurg SidleTwed ellSlser — Swsasailwey,
upUIEUN(Heflesr usoTys6T, Mlleme, SWEH D WHMID PHMEL — SiGTOIL uMpelley SwéeseSlwuey,
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whHmIb ueorelwey @&meTens HH Wememnub — wEHSW wHlev SirasEnHdSlenL Guwreor HEI
udliey - &16E LHMID Cromey aufl; SHSw QurEreMsTT DUy wHMID Geemeveumiiy
2 (paundsb, Hovd FiSmsshiser wHmibd Gevemmetsremw - Geuermesoremwuiled Dinledlwed
@smlevm us St vwestun(y — @sMleL euemi&S — 2erps HovedTEM Sl L biseT — &epsl
Oir&Femenisen waseT OgTems, &Hovell, Hovamde) Gelemeveumiliy, eumiemw, SWOIDHM 1q 65T
weflgever Gobum’ (Kes GOWTH&EEHD SDeubhemm GsHw wohmid Ym wrblevhissem&areo
GSOUSTH&EBHL T UUMLID — SWOIDHTL g 65T &Feps @QUIIHETTSTT cuomTé&ld @ Fewps WMILVTE &l
Swsshiselfler ubiseflily, Sl &L &EHD UEIUL &S OEHESTET HovSSI L his@HD —
SLRHEHE_ (S OsnaTenssssne HumubisEhb &ews alemisemer GumIb eumiiysEhh —
SWOIDBM_1965T @Qunpemsmr Cund@ser — SWOIDHI 96T Fews OuIEHEMIESTT  cueis&luflev
sepsbovd Sl L hisefledr sndsbd uhisefliyb; Feps BESWD &Fowps HeLedSlTTdSPD Fepsl)
@unpemmsmr  Gobum’ 19657 eYEVTSTITRIGET; SWIDBIL 19657 &H6evell WwHMmID Heveumpe| (Health)
(PODeWET; SWOIDBHM 19T yeslujwey s misEbhld OuIEHeMeT euemisHulleyr  eubmlesr
THEHWD; uvBaim gleomsefley  sOIDBEIHR HleabsSwedrer &FrgHemeoiser; SWOIDBHIL 160
Wlssreommepems @ung eldliyemnieyb (Public Awareness) Gung) Hlifeunspd — HovedTEMT DiT& s
Sl Lhis@pd Seubhdledr vwedstun(fd, @ung eSHlGwrs Siemwiysefley (Public delivery system)
Hleveyb Héscvser; HEUTEmSW Fewal GUTEHeTTESMT BlTé&Femeorsar; HL U Hlaheyserr,

3iov@ VI: HOIPBM”_1q.65r ey, usssTun(y, WIY WHDID Feps — THweL SwdshisT (20
Baeiraflsmseir)

SOID FWPs MU aureunm), Sig OsM_futer @& TevedSluey &etor(hlliqlIyseTr, &his &meud (P&
S&smeud eueoruileviest O Sevs S eureunmy; Sl(HEBEGHMOT — W&E FMfumDMD &6ofls s edTemLow|eTem
SovsSb — SisToM eumpewBeun(h COBMLiys H6sTemw — e GSl6T Bsmeor Sl(HdEmerflest
SM&EHD — SlHeSGSmEbHh wIoTs blwkisEhd — &Feps s rSflucy GUIIHETTSTT
BHlaheasefley Sl(mé@&mefler Qurmpmssiun — Slmé@Gmefley H5gi6u8 Cam_un(h&eir; 6l &emeuls
Gumm’_L_g&lev HWOIDBT 19651 UhiE — BRSICWHEG eTSlTTeor QST _&& Hiev Slomis&laser —
adpsomoots  CummLHev Ouetrsefledr  ukiG; LSHOBTETUS  WLHMID  SEHUSTD
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miboneor(hsofley SOIDHM 19657 Fepds - IMHwev Sussmiseflesr ufleomo ecuemidd -
fBSlés” &, uGsHsdley aungssler auemidsl — swnflutens Swssbd, Sltmedl.. Swesd wHMmIb
SNUsShIGEHEHETOT  DiqUuemL.  O&TeTemssT, Shomgd Ouflwmi wohmb Gurmdlehir
1600t 6oorTeNeoT Urhigerflliyaeir.

UGS 8: Simedla|b eoTdseTdE [l aodia)b
(USsMD QUGS Birb)

3w | Sipeordley (15 Cosdradsadr)
&MH&SGH L — N(WP&&nh — BUUUH Cungs smrefl (HCF) — B&&m Gung) wL_mhiE (LCM); a9&lsb
whHmIb & STEFTID; Hotlou’ 1g — sal' (B el — urty — @&neTemera| — &mevd WHMID Caemev,

3w lI: sSresradiuch (10 Gocrallsaer)

B5(H& & sMereilucy — USliser — useonL — &M_&é smreorelliucy — 6160oT 61 (1p&&I8 &Hesrelucy
— 16001 aVIflom&.
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1. 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 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 Ill: 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
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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, Torque measurement, pressure measurement, flow
measurement temperature measurement, thermocouples, speed measurement mMmicroprocessors,
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
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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.

2. Gauermesor 6mLD
(UL OuQUYS Bmb)

SOWSE: 491
v | : Gauermatoremwudlesr (&Sl gieub (10 aleomdaeir)
ShHw QuraremsdHlev Geuenmesoremwulledr (PEHEEWSHOID WOHMID DNGHT HOMm FMibhs
@sniiyser — ShSwm whHmib SWOIDHT 19 6b S2bsmesor(h Sl L biser eypevld Gevermetor evemid &l —
S whHmib SWIDKHM 19 60 uulliseflesr uTtiuerey, 2 _Hus Sl HmID eSlemensaev euenid s (YemMH
- S8t Ceuermetor G&MeTEmHSHT — G5 SHHW wrHm Hlmieueor S,emesonud (NITI - AAYOG)
ewould Gevermesor cuemis &l — Geuemnesor Sm& &S LHMID arHmiS — G5 ellemns Hwaibd (NSC),
ShSlw 2 _ewrey sWsb (FCI) whmib urg NiKlGwrs Wemmemw (PDS) Siemwiyseflesr ki@ —
Hlemevwireor cuemid &l Soevd @ s (SDGs).

v Il : LSl 2_HusShilest g UucmL&eiT (20 aflcomdeer)

vl 2 _Hus sl smesfleser — SHSwn wHmb SWIDHTL 1q 65T Geuermesor U(HENRIGT — SbhSwm
whHmIbd SWOIPHM g 65T LISflHD (WPemmaer — usBaumy Luliiseflesr LLT @ FLIms Ul EODE6T
(Package of Practices) - &hSHwnr wHmId SWOIPHM 1965T Geuermesor—&mevblemev  LDETOTL 6VhIGET
wHMID SieubHMIedT Sib&hGHT — auneflemev WHMID srevblemev — eunesilemev (WedreorMleSIiy —
@snemev 2 _eoniey (Remote Sensing) wHmib yeSluilweh H&6u6L Siemwiiysefledsr (GIS) uwedtun(y&eir
- &hovblomov WAHOD WHMID DGHT HTEHD — GHoODhHS 2 e (Woom (Minimal Tilage) -
micsorauliisemer 2 1 u[h &S ELpov WSS Sl @b (Stress mitigating) @&mHlevmI UMbis6T —
pr1@em gisenser wHmIb Gevermessremwuiley ST uweTUT(h&T — Swihends GeuerTessr emo
wHmd 2 W o2asSleer (Bio—inoculants) - &fl  FrTOIHR  wHMID SrHemevser -
Geuermesor emioudlev Sy eifleveur auresTaudl aunseor (Drone) GIGMHIGLHIL UILD.

v Il : Swihens aser Guevnasremio (20 alleomdaar)

O6BoT — 6ol Deowly (Soil structure) — weoT Siemwlemu UNSHEEGD sMreileseT — Lbesorefledr
Swhllwevr wHmID CeuHulwedr uetoTyseT — WesoTaRlley 2erl’ | &8 HleoL IS s 6dTemouslesr
S1H&D wHmID LUIlF eeridsl — wetor <1,CrreSIwibd (Soil Health) — Slyé&emeot wedor (Problem Soils)
WHMID DiG6ST Gevnesoremid — Wesor PIe| (Soil Survey) — g 6T CHNE&HRISET WHMID GUMILILYES6IT
- el eemb HMID 2 Husbs Smer — weor uf@Fngemeor — HreuThIGEHSE DiSles (Macro
nutrients) wHMID WOIBES GHemmibg (Micro nutrients) Siemelley CHemeutiuBd 2erl” | & &8 gisefledr
Gougluflwev uetoT&6IT — RHHISIEHEIHS 2erl’ L & &8 Gevresoremio (INM) — wreommeumfl eSlengmuibd
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(Dry farming) whmib wemwki &miy eSleusmub (Rainfed farming) — wedor wHmID B ungsTIY —
Biitlliq iy (Watershed) wihmib sifl& Hlev Gubun@ — Hlev uwestun(l WHmID Si* L 1 6L (LUP) — hlev
2_flemiwo Sierey whHmIb uSlie] — elleusmusdSleir euemnsserT WHMID Siemwlysser (Systems of farming)
- fBiiewer Gwibun(py wHmId Gweuressremw — &L Lememt) UGSl Gubun®h — Hlevssig B Guibun(y
wHMIb UpHISIememHs Bif Lwesrun(® (Conjunctive use) — BiF vwedstum™(HS Slmedr (WUE) — unseor
fBfledr &b WOMID DHST HTEHD — v euemis&flssns sILHD / GHombs &I Bifledr
@evIT6tor 6mLD.

3iov IV : uSlii Guovresoremio wH b Caueresor Fmi @FmMPlevear (24 alleoméeoir)

uullii Siemwiiysser (Cropping systems) whHmib HhiSleneonbs eSleusmud — Geuermesor &Wla| & cmerm
LoSFPDHE OFLsHL - &flb 2 ghiser, usbsTeT 2 Fhser, 2 uili 2 ghsedr -  &flwreor
gwiblemevl|L 65T 2 I uwesTUN(h — RUHHISIEHEDIHS 2erl” L &858 Gevneioremnio — uulli eSlemeorullcy
&oomun(pser (Physiological disorders) wHmib Seubmlest Gevneorem — Hreur cueTiES
@mpMliu@h Sdleer (Growth regulators) — yYdser GCasnermisemen OBMINULEHSHISH — STeur
cvoni&Sleow unSlé @& DiWSshisafler euemasiiun(®y (Classification of stress) — Di(WRSSMHIGBOHEE
vl sreunbiseflesr eflemeonilucy H&euemoliy (Physiological adaptations) — ueb@eumy uuSlisefles
ungeor GLoeuesor mL — &iTemmedT auemiiy, G&eot euemitiy, Ul (5 YR euemitiy — Gevermesor 2_pHusd Sluflev
RMHOeL — PphOmev eoevmuser — Gflw, smbm, 2 Wl erfless wpohmevser — Geuermesor
SwhSmowwrssc - Spemey SwibSlrhiser (Tractors) wHmib Hlev 2 e SwibSlnhiser (Power
tilers) Gepib Sieubmledr vwestun(hser — Geuermessr &(HESIGET WHMID U6sHTemesoT SWiHSITHhIG6T
Guwepitd Seummledr uwesTun(B&eiT — sreubemL WHmIb Campl euemiti.

3iv@ V: ulllif Guibun(y (26 alleomdaer)

STer Sooursssd Cam_unh&er — 56T eTHeF C&idsoms, iU L&IHEHEF C&iéHems WHMmID
s OQumsst ulliseflesr SeOUMmES WommseT— Ul  SeIOUIHEHESS S0
vwesTu(R H5UUBD BeSeor 2_glaer (Modern tools) — &euliSleor euedSlemid Seo1CUHESD (Heterosis
breeding) b mib HevtiSlest alems (Hybrid seeds) 2_hHus Sl @sMdlevmIL_Uhiser — C\&Teme E3eoMhis6T
(synthetics) wHmID Fal' ( euem&es6T (Composites) — 2 udlF wHMID 2 WITHH DIWRSSHHISEHEE
erSlrmeot HMID ST UetoTyseT (Quality traits) ©&TeooTL. EeolhisemeT 2 (Haund @& &eoroU(hés
(eom&eT — SWOIpHM _1g6b eflememyd (W&&EW vlliisefledsr ySw Sromiser — SrsbisH6T
@euefluS_({ mooL (peomaser — Geuermesoremwulley 2 WNFEGMPleLEHIL usSlesT (Bio technology)
vwestun(ser — Sla euemivy wHMID DGHST (WHESWHGeUD — wIuUEy wLIHMD GFWWOUL L
(Transgenic) ulifseir — GOWSH / SeoLwnenrdSHlemeot vweTUBRSHS NIHOUSSHEES UBOTLIEET
@&nesoTL Hreunmhisemer Csie] G&lb Seomiumss (pemm (Marker assisted selection) — wrug)
ouemIuL & FHsHS & (Mapping population) — wIUG euemIUL D — 6SlemraureT SeoIOUHESs
(peomaeT (Speed Breeding) —smeur wIugm euemmhiser HMID is56sr Cesifliy, ungismiy whHmib
uflomHoib — VT SrsbiseT UTEHSTUY — STEUT EIEM&SET UMEISTUY WHMID 6Sleusmuilserlesr
2 flemwser Y emeonudSledr (PPV & FR Authority) urhi@&.

v VI : allews Sidlafiweh whHmib @smPlebHIL ub (20 alleomda6r)

Nemgser - oemgsefledsr WaESwWHHeUD - ewov Slemsser, cLEbE 6SlersEar,
gnedrmeflaasiiu’_ L eflemgser whmib 2 coremwibleney elemsser —bhevev Srneor 6Slems s eiflesr
uetoTL&6T — SIDBTL 1960 lemss FTSTNIHD HEOL (Wemma&eT wHmIb ellems &&Slafliy (Seed
processing) @snmdlevmiL_uhiser — ellems ufl@ensomeor — ellems uflB@FnsomeT lieushiseT —
ollems uflBansemeonlley &Fieu@sHe aflems ufl@sngoment Fmis soblomevaser (ISTA standards) —
Nlems Slamos Csm_un@h — ellems & Lib — 6llems L && whHmib edlens 2earbHmGuohmisch (Seed
priming) @&mdlevmIL_uhiseT — aflems Gubum’ ([ CgmdlevmL ukhiser — il Srsbisefley arbu@id
&5IH GHoomey| (Varietal deterioration in crops) — &NMIeooMbIG6ET LOMHMID urmofloy - SIMINOL_5(S
Slibemaw 6lemssemern m&WITEHD OIGMPICLEIL UhSET.

v VIl : Ll ungusmiy Gsm”_un@ 6T HDID HeOL (WPWenmEeT (24 aflcombaser)

Geuermesor emoudlev &8, CGrmis, HITHYWRE&6T WHMID SHemer Guevressremwuiledr (WP&HSWSGHIeuD —
y&Slser, Gmmiser, HTHUWESSET WLOHMID HomersofledT euemsser — L && wohmd Grmi
&eoor seflUiy, L& & b mid Grmi unSliy &S s eunetlemev (Wesrerdiedty — SWOIDHT 1.6 2_6iTer
W&Sw ullisefley abuBd &S, Cemi wHmIbd FIHYWwssellesr C&s NG MIseT, 2 uSliflwey
whHmIb & HOU_([H BLeugdemssear — uulli 2 HusbSluflev epRiSlenaohs L,&8, GHmi whHmib
By Guwevneoremw — LL&&lEsmeuedlser whHmib @mhiSlememnbs L,&& Guevressremoulley
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Sieubiledt vwestunhy — @Fweou@Bd s - uvwesum” (H (wemm (Pattern) — wulli ungisTiy
2 _USIEOITHIGET WHMID SieubMlesT uwedsrun(l — uudli Heoflemwiiu(y &b (Plant quarantine) — G&wliiyd
S U Y &&aer, Grmiserr whHmib HIhUWReseT whHmib Seubhmlesr Guwevresremo — 1 &&, Grmis
whHmbd BHIOYW Guweuvrasremwuliley 2 wilifliush &I (HUum g6 (WaSWSSHND — SHomersHer —
W&EW semerseT LHMID Seubeomd &S (HUUBSSID (WeOD&ET —  Wevibrug UTUl&eT
(pollinators) wHMID SieubMIedT umgHSTIY — SeoL@FWWOIUL L LHMID DBHEHS &MV EHD
Gouerrmeoor ST EMUGHTTAIS6IT.

3iov& VIl : uetoremeoor auasflsid whHmib 1HS Gevrsssrsmio (20 aSleoméssoir)

uetoTemeool  auefles Guevnaoremd — UetTemer  Guemiles  Guevnesoremwullesr Gasm_un@hser —
U600T C6ooT&H 61T IGT UGS ST WMHMID AeOWUYSET — eueTemwwneT 2 HusbSHlE &miyser (Classical
Production functions) — @&6evey &mihs &(HSHGHI(HEH&6T — cuem GL6eVITEsTEMLD — U6HoT 6m6ooTd Sl L LOlL_6»
wHDIb re|-C&FeysH SI”L DI _6v — (&S (HU uGUUMLe| — Gevermesoremwuiley &L [F&H6T WHmID
Hlé&Fwwbn seTemwaer — ShSHwneilev Geuenmesor &L 6T SiGHUY — ULENEHE SL T QIPIHISH6H
WPe®m — BT (§ L eowwnésluL_L eubi&lser, @& &w Geuermmesor whHmitd Slrmotiyr evemids) eurbi&
(NABARD) wihmib wesorov 2ears cuhilseflesr uhi@ — (posreranil euhilg S Lib — Cxemeuts
UGS DG eon — HSWeT erey — sLOT &S — sLoubsTer 3Rs, 5Cs wHmID 7Ps
Gam_unpaser — uwliis sMISH - Nleemu &L6T Di_eoL&ser (KCC) — Gevemmesor &mISL(H
1Hlmieueonb.

v IX : Gouemmesor &FhomsUL[H S560 HDID FHons Hicorerdla] (20 alleméeser)

FhooslIuB HHov — Bevenmesor FhemsUILEHSHML — Fihoms Semwly — FHheosUUHSHe0 SHmedr —
ollemov SooL_Oouafl — FHems RUEBHISIeHaDIIY — FHomsd SLI - 2086 auailsd wHnb SLif
sMSH (Hedging) - &homs Hmioucnhser — Smbi@Gser whmid 2arsd CFdliysds oL hiser —
SibwMid (Agmark) — el (Bmoysd FhismiGeT — ueorL/&ré@ eumflumbiser — Gevermesor uemflas
Gwevneoremo — 2_peui 2 HudSlwmemi Siemwiiyser whHmib Gevermessr euemiles smius (incubation)
cowwib — Gwevrsoremwnd G’ _unpser — @smlevwemestey Gubun(® — cuswiles Hmieueohisoiflesr
ougaubiseT — Gevermesor allemevd G&METEns — Gouonmesor &6 WHMID 6607608 (6TH & &TEoT
ememonud (CACP), Geonbsul & RsT16] ellemev (MSP) — Hlwumuwnes whmid &evrusrineot
allemov (FRP) — @&mer(wpgov 6llemev — Geveresor Guolbu”_Lg hHameor ©&ITEIT 6m&B &6 — @UNIHOMTSITT
SIIMEMOWIONSSH6L — 2_6v86 UTHGHS Semwiiy (WTO) whbmib Cevernesor ef hmiwSluesT B&meor 18 6o
BMHHD — ddlejemi 0Fnsg 2 flemwser (IPR) — Geuermesor wHmb USUUBSHSUIUL L 2 6ooTe|U
@unpLl_sor abhmindl Gwbum’ ({ W emeonubd (APEDA) — Geuenmetor uetorL_miseifledr uedTeotm_(H
aissHHD - SHSwh GurEremamsHleo Geuennesoremwuliledr (WPHSWSGHID — SWOIDHM _1q.60 Hlev
Siere), Hlov 2 e emwsefledt ureuch wHMID Hlev vwesTUM' (B (PEOM&BET — 2rbST6esoT(H S
S _iseflesr (FYPs) &1p Geuenmesoremin — 2_eooreyUs ungysniy — Gung eSliHlCwnss S 1L b (PDS)
- 8oL WSty (Buffer Stock).

v X : Gouemmesor aflifleundasib: Gsm_un(p&eir WHDID (WPOME&ET (16 allemésser)
@smdlevmi_ut uflonbosSlbener ellflanss (PemmeeT — 6dl HmID &M & Semwiyser (AV)
- ssaucv @smiy wirSlflser - @smdleompr vl uflonbmSled HHeuch wLHMID OHTLTYS
@smlevmpi usSlest (ICT) vwestun(l — ureueL LHMID aby - &S5HSTSSHHESG WHeOsW WHMID
Sibemsw Slrmotiym Gwibum”_(f (per@eor(BuyseT: Geofluul L Sl 1L bisefledr (WS Diberbiser,
uevhiseT WHMID ueveSerbiser — Sl L Ol 6b wHmD LSS (H WPeomser - Slrmoliyms
sepsailwe - ShHws Slrmotiyn Sieowllledr (WPeSW Dibsmser — el Siemwiy (value
system) - &ews wAHOD — Slrmotiyn SLUUWITe|. Ceermessremwulley Ut seflesT ukiG. Fews
SiemwUYS6T WwHMIb Sirs smn Hneucomser — ShSHw Gevermesor JIMEHS Hwaeb (ICAR) /
ST EMHISSH ST (PSTOIeT(H S&UURD aNifleunds / Geuermmesor Gubum’_ (& Sl L hiser — WledTeoTem)
Geuermesoremio WHMID eresoremilo @& mMdlevmI” urkiseir (Digital tools).

3. Agriculture, Chemistry, Zoology and Botany
(Degree Standard)
Code: 518

Unit I: Agriculture and Its Principles (20 Questions)

Area, production and productivity of crops inIndia and Tamil Nadu - Government Agricultural Policies
— Role of NSC, FCI and PDS - Agricultural seasons, cropping patterns and agro climatic zones
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of India and Tamil Nadu — Package of practices of different crops — Classification of stress and
mitigating  technologies - Nanoparticles and their applications — Natural farming - Organic
certification and standards — Drone technology in Agriculture. Soil health - Problem soils and their
management - Soil survey - Its objectives and scope — Soil fertility and productivity — Soil testing —
Integrated Nutrient Management. Quality of irrigation water - Its effect in soil and crops — Chemistry of
Macro and Micro Nutrient - Physiological disorders in crop plants and their management —
Energy in Agricultural production - Sources-Solar, wind, animal, biomass and biogas - Agricultural
implements and Machineries and their usage.

Unit Il: Crop Improvement (25 Questions)

Principles of breeding - Breeding methods in self, cross and vegetatively propagated 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 biotechnology in Agriculture - Tissue culture
& its significance — Transgenic Plants - Marker assisted selection — Markers - Plant Genetic Resources
Collection conservation and exchange — Crop varietal protection - PPV& FR authority and its role.
Seeds — Importance of quality seeds in Agriculture — Nucleus, Breeder, foundation, certified and
labeled 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 Ill: Crop Protection Principles and Practices (25 Questions)

Importance of pest, disease, nematodes and weed management in agriculture — categories of pests,
diseases, nematodes and weeds - Migratory pests — Pest and disease surveillance and weather
forecasting on pest and disease incidence - Symptoms of damages, biology and control measures of
pest, disease and 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 — plant protection
equipments and their use — Plant quarantine - Storage pests, disease and nematodes and their
management - Importance of biological control in pest, disease and nematode management — Weeds -
Major weeds and their control — Pollinators and their safety — Banned and next generation agro
chemicals - Fumigation methods - Insecticide residue and MRL.

Unit IV: Farm Business Management and Economics (20 Questions)

Farm business management - 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 - Crop Insurance - Kisan Credit Cards (KCC) — Agricultural marketing — Market structure —
Marketing Efficiency - Market Risk - Speculation and hedging - Market Institutions - Warehouses
and rural go downs — Agmark - Cooperatives - Commaodity Boards — Agri business management —
Farmer Producer Organisations and Agri-business incubation - Agricultural Price Policy - CACPMSP
— FRP - Procurement Price - Policies for agricultural development - International trading in
agricultural commodities - Food Security - Public Distribution Systems (PDS) - Buffer Stock -
Extension methods for transfer of technology — AV aids — Communication methods - Rural sociology-
Social organisations and Non-Governmental organisations — Developmental programs by ICAR /
Government — e-Agriculture and Digital Tools.

Unit V: Analytical Chemistry and Fertilizers (20 Questions)

Preparation of standard solutions — Indicators, Buffer solutions, Molarity, Normality — Principles of
Volumetric  Analysis - Different types of titrations — Gravimetric Analysis — Basic principles and
instrumentation of column, TLC, Gas Chromatography and HPLC.

Preparation, properties and uses: Urea, Ammonium Nitrate — Calcium ammonium nitrate, ammonium
phosphate and super phosphate

Unit VI: Carbohydrates and Amino Acids (15 Questions)

Carbohydrates: Classification, Sources, Preparation and reactions —Glucose, Fructose, Sucrose
and lactose - Structure of glucose and fructose.

Amino Acids: Classification — Zwitter ion — peptide linkage — Structure of proteins
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Unit VII: Systematic Botany (20 Questions)

General features, structure, reproduction and economic importance of Algae, Bryophytes,
Pteridophytes and Gymnosperms. General characters, occurrence, mode of nutrition and reproduction of
fungi. Harmful effects of fungi on plants. General symptoms and control measures of viral, bacterial
and fungal diseases. Whittaker’s five kingdom classification. Koch postulates. Disease cycle culture of
microorganisms pure and batch culture. Morphological features and modifications of Leaves, Flower
and Inflorescence, fruits, stem and root. Botanical nomenclature — rules and typification. ICNAFP. APG
system of classification. Influence of biotic and abiotic factors on vegetation. Eco system and its
components. Pollution types and its control measures. Natural Disaster Management. Biodiversity
and its conservation.

Unit VIII: Developmental Botany (20 Questions)

Meristems and Tissues (Simple and Complex). Structure and development of Anther and Ovule. Double
fertilization and Triple fusion seed — Structure, germination, viability and dormancy. Ultrastructure
of prokaryotic and Eukaryotic cell. Morphology, types and functions of chromosomes. Mendelian
genetics. Sex determination in plants. Absorption of water and minerals mineral nutrition in
plants. Physiological role of growth regulators photosynthesis — Light and Dark reaction. Respiration —
types, Kerb’s and glycolysis, CAM pathway.

Unit IX: Non-Chordata and Chordata: (15 Questions)

Non-Chordata: General organization - Classification upto classes. Prochordata - Amphioxus. Chordata -
General organization- outline classification upto class level. Symmetry and Coelom. Outline
classification of insects - Morphology, mouthparts, and life cycle - Hormonal development -
Social life in insects - Beneficial and harmful insects — Traps and their types in godown - Physical,
chemical, biological and pheromone traps.

Unit X: Physiology and Biochemistry (20 Questions)

Biochemistry: Biomolecules - Structure and functions of carbohydrates, Proteins and lipids. Physiology:
Digestion, Nutrition, balanced diet and assimilation. Composition of blood. Nerve impulses and
conduction. Cell Biology: Cellular organelles - Structure and functions - DNA structure and function and
replication. Immunology: Types of immunity, antigen and antibody- Vaccination. Genetics: Sex
chromosomes - Genetic disorders. Developmental Biology: Gametogenesis - Fertilization. Environmental
Biology: Ecosystem, structure and functions - Intra and inter specific association. Evolution: Theories
of evolution - Mimicry in Evolution - Fossils and Human evolution.

4. @zmevedlwed
(waiblemeut LU uiqUys SMb)

GSOSE : 420
Div@ |: sOPHHEM_HU usrum” [ cureunm (14 alleombasar)
(PHETEOIE FIGTMISHET — UGOTUNL_(§ 6uTeLMm: &his &I6ulD, FhisD WIHEIW &I6euld, UeLEVEMIH,
UITeoor Lq WIT, GEHQ[T, @&mit, elegwih s WHMID HMUSST HTevD — &Fews, EUNIHETTSNT, &L UMD & 608
POD&6T — uallsWb aisssWD — SiMdleSwueid CsmplevmI u(pb

v Il : @Fmebedluch eureunm (16 alleomd:&6ir)

2 ocusomailey @gmeLedlwey euemidsl : @smevedlucy Gasm un@Bser — ShHlwneldley @& meveSlwcy
alemi&sdl — GhHlwuellucy piiaser, aleveSiub Bgoredrev, Benibeiv Slfleorat), iV ErLITEBOTL I
seTeoflibiommb, sonedT wMiageL WHMID Wi 19w 6Jeui — ShHw N HomevsE&GHY Glibhemsw
oo &flsom:SHHws @sTevedSlucy urTiumiieyd gGloom - SWIDHBIH Sm&E G&mevedlwed Flemm
WHMID UCLEEVEBPSHIGAT — IHlemeoia)d FleTEIhisGET HMID @&TELEUN(H6TE (ETHdsTeoT 88 &Il
uenlld S Lib (NMMA) — a5 8w Hlemeoreyd Hledteor Bp,emesonud (NMA)

v lIl: O5meLedlwch sar Dpliie] (24 allemsbeser)

Guhuriumiie)] (Pe»MHE&EHD HIL UKISEHD — DHWPMIGY (PEODE&EHD HL Uhis@HD — ©&5TevedSlwucy
esoreoor(R Samiey — sLevemi Ggmeuedlucy — yeldlemi Ggmevedlwey uwesTUN(H&H6T— &mevdaeafliiy
(PEOD&BOT: (PR (WHL LHMID RUSE_(H& Smovdseniliy — Gsme @unpeTsefledr uEGUUMiG —
peueoiuph 560 — flerdswefldsch — DsMiiey SINEens swmflsseu
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v IV: ameumbmidbs@ @WHULL &mw areurm whHmib ereTMbHmSW &Tev amerm (24
aSleomés&6ir)

ouTeLTHMIGHES (WHUL L &Mev cureurm — yellem Ggmeuedliuch — Semipl) UIbisHETeuls uGoTUN(H —
BIoT&H&Teul ustorun(l — Gemev LWPHIGHE&TeLVT UTTUT(H — HIGOT&SMDESTeVT UssoTun(l — ySHw
&hameul) ussorun(y — SHSIWU uremm geSmhis6T — C&FUYs STevl) UETUN(H&6T — DIUIUT Ussorun(h
- Swbys smeud / QuIpRsHESTeL ucotunh — QL&ESS55W ECuEmGsbhmiul L uremeot
& &6iflesr ucoTun(h— SsPMieYS Serhser: Caifl, ,6&smevopmi, Heusemer, wullevr(h buremm,
eouwibueirerfl, UL emmUEUIBLYSTT WHMID D15 SITbuNsELD

3ivE V: 001916 bHDID CFTLE@L(RSSIw (30 allcoméssoir)

QTEVTH MISSHTET HELOIGUL_LGWI6H FTEOTMIGOT — ShsHws sHevbleu” 1qwen ereumm — emrJum
afloigeumbisEnd &mev GHOWTH&EEHD - O&TLGleSHSlwe: Ygmdl whHmID &C8mmeiplq
afloug aubiser — NCFNHT Hovbleu (H&H6T — SWIDHBT_ (& HevGlaI 1qWw6ev eureurm — SWOIDIUIesT
(sWIp-Grmdl) Casmboph euemidfliyb — e’ O (&8 — WD wHmID Slrbs cufleug eubiser —
sov@eu’_ (B wLHmID OFICURsefledr ©urg Deowiy - Gogevdl / OCLWESISS -
Gaiih 5[ sasILL_L sevGeuL(h&eiT: LeSlrest Gasmbemu, i@ oMb, g2lbemu, U eobil, Simd & e,
youmbi@Gml&&l, @umbuemneisd@as_emL, wreyri whmib SlHwdsal v — CsibOsHeSs0UT_L
@&uBup sai: usTeresT@aMUIleL, &6 MD, HledTEONDEYTIT, HomeumiLTD, 6T&FTovd WHMID Sl(HeumevhisT(H

3w VI: preonuaiiwey (10 eleoméasaer)

T m euemreSlhéneor mreonueiiucy FreTmiser — breonus &eumeuenfl (Peoma&eT: I
SMWPHD — (WHSHeord HM&HSHT — HIGSHT . Fhis &Mould, Grmoneoflwi, Fngeunseori, &GUSH,
U6L6VGNIT, UM6soTLq WIT, @&r@fr, oNlepw BT wHMID BMUSSHE — &HT& NFSH SFIMHEVID &&tﬂ@tb
HIL_Ubis6IHLID

3iov@ VI somov wHDID S L L SHcmov (12 alleonméseir)

&MV HMID &HL_L L &&emev: @nriium, Udhs, Gwerflu, Fnganseor, HUs, FrehdbSiu, Sam’_1qrseaL
Gun&er, efleRwWBsT WHMID BMUSSHT &Tevd Gomev WHMID &L LLES SV — SOV LHMID
&L LL &Homov: &HGsHouIs6T WHMID RGET &L LL S Hmev — SHWOIDHI (B Hemev WHMID
S L L &&H6m6v: Ucveuey — umesorigs, Gamp, ellepwnsr, BMussST WHMID F0WE FMTUDHD &6V
WHMID &S L L 88606V

Siv@ Vil ugwailuc wHDnIb @aSlwkiser (10 aSleomdsor)

uLg 1o6SlweL: GIF SIMI(PSHID — LESTEHL W UL TIWEH HTELEET — (PSHSIOTHET WHMID & 6OMhIG6T
- U455 wHMID emeReoT ULg eIy, emaey HMID maucTaul) ulgeiwey — Gampisrevwd GFIYs
Sl CGweflser — seuGrmeiwrhisser: — usvevey, unesoriqw, G&mp, edleRWH&ST WHMID HMUSEST HTovs
seuGrmreilwmiserr

v IX: urgismiy whHmib wry Gweunasrenw (20 allombser)

uesoTUML_ (5 2oL cow&atledr auemasiun(y: @& (5 ewont, ©&T (5 6oorm UGSTUNL (i 2 6L 6OLDE&6T —
umGIGMIY:  SUHSHHMHHEPD (POMEBOHID — UTHIGIUL (POMEGT: UIeVTHMIGE (WHUL L &HT6v
DIGPMUGE FTSTMIGOT, (HEOLGEOT&HET WOHMID & ([Hwreor wIYF Sereombiser —
seuGrmellwbisefledr uNgIBTIY (WPWemm&eT —  Miegedlesr umgsmysds eosGu@m (1923) — Iy
Gwevretoremio: QIF SiMI(& — SHSws @HTeLeSweL FI°_L hiseT: SHSL Lemswev &L L (b 1878,
uesoremL W [Hlemeorey & Sledreommbiser ungIsMILE & Lib 1904, uctremL W Hlemeoia|d &ledTeorhiaser
wHMID @&HTELESIWEL SembiseT WHMID 6r&&hiGeT & LIb 1958 — wrysmi &H6vell — 2 6vs IYF
&l 6ot 6oTThIs 61T

DG X ameunbmid Gsmebedlicy (40 elleomssar)

aureunbhmis Osmevedlwwey - uetTeoLw ShSwnelledr I uneor§ O MPlLEHI uhiseT —
ShSwnellev 2 eTer SisMieYsH Sommser: Flauncvsd, C&eremdll, Scodleomyrd, Sieles,
Brembsn, HI_&&eub, uM_eSlysSITD, a9léSmpFovid, DpGID, HIGMIEI°OMMOGTGOTL T, DITEUS),
anbll, ulLewmd (WEAM) - sOIBI H SsPNi6S GomhiseT: O&MHENS, LIhRIEGL.
SP&HGOTGOMD, &plg, CUTIHHSH6, STalfliLbul” 1g6omb, 6ucbeulD, 2 oML, &ebil, ©&T(HLWesT6y,
Slm&Canellenii, sMEpEYTD, ouFausSHSIND, iflésGwEH WHMID &hiensG\sTeoTL Gampymid.
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5. @smebedliucy/ &G 1quieh/ Iy Gwevneisremio WHmIb Diphism_Swuseailiucy

(aiblemeut ul” L wil uiqUIys Smb)
SOSH 421
3iov@ | sdIpEM_[HU usorum’ ([ eumovnm (20 eSleomésoir)
(PHETEOWE FNGTMISHET — UGOTUML_(§ 6uToumm: &his &IV, &FhisD WIHEIW &I, U6LEV6NH,
UIT600T Lq WIT, @&rr‘tp['r, @&, eSleRwib s WMHMID BMUSSIT HToVID — FeWs, CIUMIHOMTSIT, &FLOW, GUMDE N8
(P DMSE6IT.

3iovG I OFTeLedlwed aureurm (20 eSleoméasaer)
SbhHwunedley @smevedSlucy euemisS : ShSHwellwey Dpiieserr, ellevedlwd Ggeomesreiv, Genibeiv
GiflesTat), SilevseoneoTL i &edTeoflihiammb, sonedT wMiageL WHMID WML gl 6Jevi — SHSHw
B BomovE&GHU Uibemsw auemid&laser:SHSwus Ggmeuedlucy uriiumileys giemm — SWIDHN{H iTs:
@5 meLESIIEHL HIHM WHMID UL CDEVESIDEHISCT.

3w lll: @FTevLedSluch &er e (20 allcomdbesar)

Guhuriiumiley (P EODEEHLD HI UBIS@HD — SSPMUG| (PEDMHE&EHD KL Ukis@GHD — G1&meuedliicy
LD6OTEOT(R SHMUG| — STeLeESlUL (WM& (PR (W&HL whHnIDb ®RUSE (Hé sTevdssailiy —
@smev GUN(HeT&6IflET LEGUUMLE] — EUEHTUU[H SSH0D — AHSWPMIGY IMGems SWMTlsHsH60.

v IV: aarunbmidbs@ PHULL &Tew euounm WHmId aEemHOnISW &rev cureurm (20
aSleoméa6iT)

ureuTHMIHE (PHUL L &Tev eureunml — Sempll UhsSH&Teul ussoTun(h — &6emL U Uphishemeuls
uesorun(y — Gemev LWKIGMHETEVL UETUN([H — [HIGHT&MHE&TEV Usorun(h — YSu shameuls uesorun(y —
SWIDHT_(HU utemm QallwibiseT — OFIYS Smovl UGTUT(H&ET — enIUUT ussTunl — SIBHbys
&iroulb / EUHHISHETeLT u6soTU(h .

SiovE V: 000 I191W6L bHDID EFTL@L RS (30 allcoméaseir)

oureunHmIbsTeT Hovblaul lgwe FTTMISGHT — SHSlws sHoveu 1qwed eTevTm — emIlium
aufleuig aumbis @b Smev & MIUT(H &EHD — @&TeLGIeV (YRS Slwey — SiTmbdl — &Grmeislq eufleiq eurbigs e
- 9iBesnsi HoLOGI_([H&6T — SWIDHM (B HvblaI 1qwey euTeuTm — SWIPISlesT (SO —Slrmbdl)
Cambmpb evemid&fyd - e’ L (&g - SO wHmIDb Slibs aifleuqeubiser — &evGeu (H
whmd @FICuRseflesr Gurg Siemwiy - Grsevd / CQLWESETSS - CoibhOs®HesILL L
SO (H&oiT: yeSlomedr Gasmbemu, LONTRI(G 61D, L}, 60TEI(& O1& &), Sl sa L o,
Gaiih 08 (H SaUUL_L @Fl@uU(H&6T: eT&mouD WHMID Sl(Heureurkisn(h .

3iov& VI: presonueiiwe (10 alleoméser)

T M eemreSlhsener mreonueiliucy FreTmIGeT — bHreonus OFeumeuell (Peoma&6T: I
N(WP&HD — (WPHloord HNasHeT — SHIa&HT Fhis Hieuld — Grmoneofluisselr, usveveur, UMesoTLg Wi,
Gampit, 6fleow B&T WHMID HMUSST — &T&H l&& FTemovld H&FF(HD HIL ukisErpLD.

DivG VI semov bhHmIb &' L L SsSemev (20 aflembasar)

&H6m6v LHMID & LL Ssemev: eanruur, Uss, Owerflu, snseunser, (GUS, &mEhdS,
S’ _1qrsalL, Gunger, ellepw BT wHMIDb BMUSSHT &HTLVEH &MV WMHMID &L LL & &MV —
SWIPHM B Homov LHMID &L L L S&omev: Ucvever — umesoriqws, Gamp, elleRwibssn, BHMUSESIT
WHMID FOWEF FMTUDHMD &6m6v WHMID &L L L 88 6m6v.

Siw@ VIl ugweiiuc whHnib eeflwbisedr (16 eSleomsbasdr)

ulg 6eSlwey: IF SIV(PSED — (PSHSOT&HET WHMID WEDMHIGET — UdHs WHMID He26oT Ulg eSIW6L,
&R WHMID emeusmreul) Ulgellucy — &euGrmeSlwrbkiseT: — usvevey, unedoriqw, G&mp, eSleRWwhasT
wHMID BMuUsST srevd &euGrmeNwikiser.

v IX: urgismiy whHmib wry Coeureisrenid (14 alleméeselr)

uesoTUML_ () 2_6mLcow&atled auemasiun(y: @& (hewont, @& (5 6oorm UGTUNL () 2_ 6L 6OLD&6T —
UGBTI B HSHSTEHS(PLD (WM& EHD — ussorum” () wrdledr urgsniy — wmiagedledr ungsmiyd
co&@wE (1923) - wiry Gwevnesremo: QIF MWD — uesoremL W [Hlemeored HledTembis 6T Wb MmIb
@amevedlweh Hommbiser WHMID oTEFmGHT & LD 1958 — wrysM &HevelSl — 2 6vs LIYF
& GOTEOTThIS 61T .
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v X ameumbmid GFmeveSlich (30 alfleombsdr)

aurounhmis O mevedlweyr - uetoTemL W SWOIPHM 1965T I uneorL g OSMPlLEIL_UhiseT —
SWOIDBT_ (B D&PMIYS SHOMhGET: O&MHEMES, WMBIGLY, DIPSTGMD, Swig, OUIIHHSH6Y,
smellfloy bul’ 1genbd,  euebeud, 2 eomull, &emi, O&nEwewev, SiflESCLEH  WHMID
&Ih1608 0\&TevorLG&mpyrib.

6. Architecture
(Degree Standard)

Code: 401
Unit I: Introduction to Architecture (25 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. Computer application in Architecture- Architectural graphics -
Drawing & visualization tools — image editing, 2D & 3D modelling, 3D visualization.

Unit Il: History of Architecture & Culture (20 Questions)

Historical development of Egyptian, West Asian, Greek & Roman Architecture with examples. Historical
development of Buddhist Architecture with examples. Evolution of Hindu Temple Architecture — Dravidian
and Indo-Aryan Periods- Outstanding examples of these periods. Historical development of Indo- Islamic
Architecture — Delhi Sultanate, Provincial & Mughal styles with examples. Modern Architecture -
development of theories, various philosophies & schools of thoughts, works of modern architects. Post
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

Unit lll: Materials and Construction Techniques (25 Questions)

Properties, characteristics, strengths, manufacturing, components & applications of materials, construction
methods and techniques, detailing for the following : Stone — Brick & Clay Products — Lime — Cement —
Mortar — Timber — Concrete — Ferrous and Non-Ferrous Metals — Glass — Plastics — Asphalt, Sealants &
Adhesives — Protective and Decorative Coatings — Surface finishing & flooring materials - Water Proofing
and Damps Proofing Materials — Rural Building Materials(Bamboo, Soil, etc.). Building structural systems,
prefabrication of building elements; principles of modular coordination-construction planning and
equipment. Principles and design of disaster resistant structures. Temporary structures for
rehabilitation. Specification — necessity, importance, types & classification — Specification writing -
Estimation (Approximate & detailed) — Current trends. Advanced construction technologies - Construction
systems & Practice

— Construction methods & equipments, Construction Technology for High-rise buildings, Construction
management.

Unit IV: Building and Services — Current Development & New Trends (20 Questions)

Water Supply and sanitation systems: Sources, Quality, treatment methods and distribution systems of
water - water requirements for firefighting systems and different building typologies — Primary and
Secondary waste water treatments, Modern types of sewage treatment plants. Choice of pipe materials,
fittings & fixtures - Systems of water supply and sewage disposal in all types of buildings. Water harvesting
systems — Principles, planning and design of storm water drainage systems. Solid Waste — Methods of
solid waste management - collection, transportation and disposal — Recycling and Reuse of Solid waste —
MSW rules. Electrical installations in buildings- Single/three phase supply - Planning electrical wiring for
building - Building safety and security systems- Building Management systems, Building automation.
Lighting — Design, Installation & Application in buildings. Mechanical ventilation techniques: Air
conditioning — Systems & Applications configuration, sizing & space requirements. Vertical transportation
systems — Design criteria & installation of Elevators, Escalators & moving walkways. Fire safety and
firefighting systems — requirements and norms, NBC guidelines. Architectural Acoustics — Fundamentals,
Importance of shape volume, treatment of interior surfaces. Relevant National and state level legislations
and guidelines.
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Unit V: Human Settlements Planning (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 - Planning models. Elements of Human settlements — functions & linkages,
Structure & form. Types of plan like Regional plan, Perspective plan, Master plan, Zonal plan etc. URDPFI
and RADPFI Guidelines, DCR,CRZ for coastal areas; JNNURM, AMRUT, Zoning regulations, SEZ,
PUD,TOD; Contemporary Urban planning — Issues and Trends. National and state level government
organizations -initiatives, schemes and projects.

Unit VI: Urban Studies — Urban Design, Urban Housing & Conservation (25 Questions)

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
— URDPFI guidelines. Urban Renewal, Redevelopment, Rehabilitation & Conservation, TDR. Urban Public
spaces — Universal design, pedestrian friendly environment, streetscapes. Housing in the Indian Context,
Socio-Economic aspects, Housing standards, Site Planning & Housing Design. Vernacular architecture of
India and Heritage tourism; Smart city and Sustainable urban development. Conservation in India —
Understanding the need & purpose, definition, Adaptive re- use, International agencies & their role —
Policies & legislations, case studies — Conservation practice and Planning; National and state level
government organizations — Initiatives, schemes and projects; Relevant National and state level
legislations and guidelines

Unit VII: Environmental Studies, Site Planning & Landscape Ecology (25 Questions)

Environment, Ecosystems & Bio-diversity — Environmental Pollution, Human population & social issues
with relation to the environment — Environmental laws in India. 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. Topographical study and Contour Analysis. Introduction to Landscape
Architecture — Elements of Landscape Design — plant material, water & landforms, Garden Design —
Japanese, Italian Renaissance & Mughal, Site Planning — 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.

Unit VIII: Climatic Design & Energy Efficient Architecture (20 Questions)

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 technigues, 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 IX: Project Management and Current Trends (10 Questions)

Project Management — Introduction, Project programming & Critical path method, Cost model analysis,
Programming evaluation review technique — PERT network - Project feasibility study - Facility
Programming and Planning. Computerized Project Management, Current trends - various international
and national agencies - Funding and implementation procedure.

Unit X: Professional Practice and Ethics (10 Questions)

Understanding the basic concepts and terminology in architectural practice -Architectural profession —
Code of conduct & ethics and profession. Role of Architects in conceptualizing, design proposal until the
execution procedure. Role of COA & lIA — Architect’s Services, Scale of fees, Architectural Competitions
- Tender & Contracts — Legal aspects — Important Legislations & current trends.
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&[HSHGH-HMuT L Ib. Cgmdlevgiemmuliley &bHm&Ewed Guweureoremp — @UIIHET GUMDE NS
&WHEWSINSEH, &HMIF G0 SM1HES WSHIISEH. Hlemevwner MPeIIL b: UsGeMD &1L BI&G6T, USEOLD
@Qun(pL_&er, pbmev Sloedr, Hlemevwnesr Gud@GHoursgl. HlemevwnesT < HMEL:  IYEMTT
RSMMHIGET, PHmev &GPHEGT &MU &WMHE, 2 Wibe] whHmIb GIfliy, vsemw EuIHUTwe:
Hlemevwineor H&TLWILNGESL — Fepsd — CUIIHEMTSIT WHMID ESMHlCLHIL" U WIHMID.
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8. cuenfla GoeviretoremLp
wablemouts UL Guiq Uiy Sib
SOHSH: 385

DIV |: Guovraisremd H5Giautiser (15 alleomdaser)
Guevresoremio SibsemeotseiflcsrT aurevnbm &1L hiser — Sinleilwecy Guevnesoremwuilesr (phemeud —
wells 2 mey &mewbd - &Fepsd Iidledlwedr &meud - Goevneoremw DiMleilwey  &mevib—
Guwevresoremwuiledr g UuemL — Gasm_unB&Enbd — Guevnesoremwulledr uemfleser : S L Ol([H oo,
SieowUllwev, uesflwnemi Hlwweond , UEHHEISIEOBISHML WHMID S (HUUHSL — SovdE&&H6T
ueoL 68 Hliieunasd — eliftdlesr eyeuld @Gevresoremio.

v lI: Guevrataremio @uNHefliweh (10 alleomaéseir)

@unper — sedTemw — EFW6HL — eTeLEmev — (WYIq OIeI([H &SHe06T (PEHEWSSEIMID WHMID iqUUemL
&55gl6uhis6T — Hmieucrs Slesr CHrésmser — cuTus ST &&&IakiS6T — euTulb ClUMISE &6, 6UTULD
S LblpscL wHmIDd & HUUESSL — eumu O&NETESEST — OFwe — ©O&6TeTeTe| — 6VITU
uGLUMLEe| — G5 e(HLIEID — S6ovdE&6T, H5GIoUhis6T, Usv@am SeTeS[H (PEODEME&ET —
UDDT&HGEOM — QUETHIG@OHD — &MIeobisEhd — Gs5&Fl eupwIeIDd WHMID CUIIHEMTTSTT
QID&BSHOEHID — aelle FH&ID — euanile (W 6draails s 0.

3w lll: Siemwuysmt HLGemguilwed (20 alleomdaseir)

WESwHGHIeud — eurevnbm ufleomob — geoflwefls GIflsed — EHOWSS DT — [Hi6voTLOTEST
Hiemoeueuld — &MHmev — eldldledr — w@esmunsd — uewll ieud — Hlmieueor Sibuesiliy — el
Slapus) — 2 _coni&S Siley — Giyemniey iMley — & (W&H&ET — QUIIHET — & (R SwHseilwucy —
G RSy — SieflE 65— wMHOD GeVTEIEN — SiEHWUY SEVTESFTTD — F&E&FT6Y
Guwevnesoremio — Hlmieueot FLqujflemio HL&oms.

3w IV: wesfls aser Guovnasoremio — uenflser — Guwevnemi uaflsor (20 aSleomdser)

@&wev uenfleser — weflgeuer Gemmuilesr &L Lemwiy — weflgeler GoevremiledT &@S&@EmHb,
Snera@epb-weilgeer  Goevnaoremwenw  unSles@Gb ymd smmeolser —  weoflgeuer
Guevnesoremowlledr Feumcvser — wéSleser ueflwnemt Gaivy wHmb Csiey - uemll uEGUUMb
whHmIb EHUGEHS — @FwWLSID6T WEHINGIHGL — LLIHE WHMID euemidsl — uewfl eumpeiiesr b
- &-waflgeuer Geunessr GmLD.

IV V: PImiEs el ommsar whmib yerefluSliuch prmiss (10 aSleomésoir)

UHEHAT — HEOTEOID — 6TELEMEVEHOT — (PET WIMUEFEF HT&HET — YITdFFmeT RUHPHIUBSH60 —
RImiES Copress MEms — HH61606T LHUYD OFwesHEHD — WIMIFS Cseredlser —
M &lésneor SomL_Beuemer — (pig.6f UMb —Tmig &l alg euemly — C&F WL DM DpTmileS
- s&6uev Beasfliy wemmaer — wrSlflser — yeirefluiluey — emww Crrés Derell(hsHov — uTeIeH
Siemell(h Hov — Sigoneoid uflFems — QST — SledTeTemL 6| UGUUMiIR| — UGT(PE STenileeT
uGLUUMDIO| — AIMiES SiMHlécnss.

v VI @Q&wesapenm Guwevnsisremin (20 eSleoméasaer)

S sIbiser, Chnssbisdr, ollerdsd — meJer OFweWemD GuevretTemd UTUSET —
@un@pl_ser wHmIb Gsemanilesr CoaumunBaer — GEwsv(emrn WeSleer — Hreucy &hsled
Guwevnaoremd — G&wliy SLbiseSlwey —  Hlrewev &FmiHeS Guwevnesorom — Swdseilwev,

@swevpemm Sl L 1Ol _6v — uefluig Uiy — CBTE&D — (WemmaeT — uenil (Wemm LIg Uy WHMID U6
2 Lov Swss uqly — uenfll Demelleb — 2 Husdleser — wepemw ugmoflty Gevressr smw—
@unper Gwevesoremio wHMID G&meT(P&HL Guwevnetsreny — S L @Gwevresoremd — &I &L (Huum(p
- 5T 8wssD — QM (Wer@erbmbd — 51 (P pemw Gwevratrend &IHI&ET — 22.6T6/0.5T&
FnTOlsD — ST 2 ISIIUE 5560

v Vi Fhemzguiliuey Guevneioremio (50 alleonéseir)

BowbHE0ID — (WSEWHHIOND — HSHHIOWHIGET — UPEOI/ UGHIoOWw SSHHIUHEET — &Fhemguilucy
SOHMIFEGWPL — FHosUIlu WESIHT — mEEHET — &FHeorsWliucy Hovemey &5HHIUHISET —
shoosWlwed PIMLES wOHOHID HHeUL CHISEEHGHT — (PODEOWEHHT — HIGTCMT -
Slrgsomenis@Epd urgsTIYD — ShSwrellev mseiGoami ungismiy ufleormo evemiss -
SEMmhsD FhoosWlwepd - ySw Fhoosuilucy wLMIGHED- S-Fhoosuiwer - GL6S-
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FhomsWilwer - ugoow Fhoosulwew — Hlase Fhemsuiuch - emeurey Fhemsuiwey — Gmrg
&Fheosuilwev — &Fhemsuiluev wHmIb ellembur BN EHDEEI.

3iov& VIi: Geunetsremio 556160 Siemwly whmnib S-auewflsb (20 eSlemésar)

BI6|— 50 — IIMI6Y — HEH6U6L HI'_UKIGET — HEH6U6L NGOWUL — [HEOL (PEOMD HHEU6L SiemLOUIL|
-1q..6T6/D.6T6ID., &3.80.6T6vL., (B&.6TID.6T6ID., ghl.en.616/0, FIUEBHEF HBH6UHL Dol — HTG| Ul —
Guwevnesoremip Sieowiiy — &.ii.01-ulleb Haach Gevnessremwullesr umbiE — S-Hlifeunsd — ey
568556 — cuanlles Didley —ureueuns sHonflell — Buwed Hewflooll —&l.e1b.ord. — &—ouewila & Sleor
@smleb HIL U unshIGeT — OEFW(PeODEET — WleToe) aalledSleor F1eHs/UTeehsHeT —
Wicsteoien) euemfladSlesr LweTUT(H&omeT aulgaIWHHL — &L L Slobscvscmerd &6Slisscv—
EmEVEON WS — umiemeuwremiasemer eu&&iflé 6o HmIb euslupSsIH0 — CsLcv SwibSlnrhiser
HMID HIeOWe| aumilevser — WlesTOeuefl GFemauser — &ememnu audl ourbiSlserr.

3G IX: BeordE ulaiwed wHnIb Heuflldemsusiuc (10 allemésser)

SiqUUDL HSHGIUHIGET — Heordh @&l uSlelluch aemsseT — S eoL U ule) — GNHIUGUE wbhmIb
GuBr(hy - gIememT ar(h&oT — SpUUMie) — Slemwser — YlemwuilesT aemsseT — Ulemws SlHSHHD —
ol &fldsl_(Hb uli1guilwe — 2 _Hus Sl — eTwmuny evu/ B Seoré@ — SapUY Hlemev & mMIty-
ouenlles CBréswhn Fhishser — eubeunl G&Feellerr &Heordh@E lUMIG, CFMISEISH WHMID
Smuyblemevd &MY — @OsILTET H60TéE — OSILTETSSICT QIEMSEEET MMM USIeY] (PDMD.

Sefléemsuiliuchy — GhTésmiIGeT — GHMHMID — CUEHGEHET — &awildhemawemflesr &b — &owlldhomnes
S Lb - @Q&nsgiser wHmb GuTMtYseT — eSlemmenesr HMID WSHIISHEET— edlEmenemr —
Conésmiser — sanfleofl &6ord @ &6r Hanfldbens — Wletoremren) & 6wfldemasuilucy.

v X: 1HS Guwevnaoremio (25 alleomésar)

HH& @ewevun(hser— Swevy — Crnésd — HlHlE CFwevsemer WEHINGI[H S — & SreudSlev HiS
Guevnetoremwouiley ySHw ukiGser - HlE OGFweunphsofledr Sevds@GHEHET - VUGS
2 FFUUHSHHIHN — CEndgH— OFwe| — SLTuTH&HeT — oure| — FSTURSHHL — Ut SleT Cnr
wSloy uHdlw RS — arSlisne/ Hleswamev LS — SiqluemL &Y LIS — GmSu sTev
HS psMmHIGET — HeOL (Wemm epoevseor Gwevneoremw — @Imés Guevrnssoremd — wWHSleser —
@Qum&s&s Coevnaoren — HesorL Hmev KIS RSMIHIGET —ePeVsHET IFV6) — EHEVEET DiemI
- @Qunpemsnr LSIIY el Leb — SLif whmid HlEFswwbD Hetemw — SLjun@p Gevreoremd —
W&6SL_(H BsmeoT eu(Heumi.

9. GauSluflweb

(U _duq Oy Sib)

SOWIE 430
3w | : (35 alloomdsoir)
(a) Goudl @owiu Swhsalwey: (25 efleombsdr) ey Swaseilwedlesr FTHODN(H&T —
Sieowly — &Hhnuymb — @eutiu Swésellucy (WPsev 6l — Cp —Cv @sMLiiy— Qameven&lest
@euiu wipnd Cam_unp — SlflEsmy NSl — Sis wHMID YDY ustTyseT — Gleutiu Swseilucy
SresorLmb 69l — eresr”_Gomil — ere”_Grmil g iuemLwiieor HlaspssedleT Sere[H — Hlotiev
sl g PoHmev wHmIb Geudl &Fwhlemev - Geuiublemev WHMID NWPSSSHHIL 6T &L_1g.60m
S HmedlesT wrmunh - Sldeiv @emeL@WM 6o FwesTun(ly — uevulg GGmeor &Fwiblemev LHMID 65 —
&n’_eSwii &&gIeb.
(b) S Hlemevemio BouSlulluev: (10 alleomasar) U & g e emL W Sl UGUNJHET WHMID U &
ougeomdm Sl UQuIHET - DwGHdsa - Wleveui GMUTH&EeT — ugshsellesT &w&ET
GOWSHsoT — (HeoEFgHIT SevGdsa(y L (Hb) — Oltnd &wesrunh - RISSlsT NEIGD —
ug shiseflev @uiSleys Smesr — g shseflesT Siemwlemu SlTmé FwesTun(y eeovld &eiorLMHlgGev —
NaCl, eyii”_em&’, TiO2 whHmib evlleorevaser <&lweubmMIesT Sieoili.

v Il : (30 afleomésseir)
(c) aflement GousaTwey : (15 afleomésser) allomcor allSlaer — aflemeot wmMled — eflemesiulg. WHMID

NemeonilesT epovdsan M) 616001 — (PSHEVND, STOTL D, CPGSTMHTD WHMID L edwulg 6Slemeorser —
SifeNHeoilucy O&sraTens - Gunsevr O&meiTems wLHMID SooLhlemev O&TETEnS -
ellemeor@auspmhHmedliey.
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(d) DlesT@auSluiuey : (15 afleomésselr) Wlssru@oflsafley sLGHSmesr - Hww sL_GgHmudmeor -
Gurevmi &LSHSIMST — peveuneu BissHev NSl - Gamevnnes NSl — leeou — DS
O@&nerems — DeTauens Wl emasefler alemaser — OIbieTev Fwestun@ — Hlww wledr
(PeoeTHET WHMID S L emanl reedT wlerpener —  WlerseudSleor emf seordSlHsow —
WledTson ellemeidsneor Gauliu SwésseilwedlesT wSlUysemer saoréSl(heH6v (AG, AH, AS wHmID K)
- SidlevsSlest pH wHmb pKa wHliemu WlesTeoT(Rss (Woemmulley Hlifcooruils g ev.

3w lll : (12 aSleomdseir)

uGUUMbe CoauSluilwed whHmIb Speilsemer UWGETUR SSHID (P EODEAIT:

Um2erHMT — &600T@0Ié@ Hovam@&b Hinwnemev, Sisdfleuty Hlimwremev, Somoest, NMR,  Hlemm
Himwremev (MASS), GCMS, gy 2_dlEh&asH6v Himwmemev RSlwenbmdlesT &&gioub, &He b mib
UWIGOTS6T.

3w IV : sl CauSlullwed : (20 alleomssaer)

() soflhseflesr aemasiun@ : (14 elleomesdr) orevdl _TneT SiemwUllesr SiqUuemL ullev
HflhiGemen uESIURSHHL —  BOUTSHHOT UTUSET — Digo) WHmID Siweoll I,
SWweTumé @& pHMmeL —  6TEVSHL_IITET B _L 1D WHMID 6TevdL_ITeT Houl Hedremw —  usLBaum)
Semeih&serT — QHNE&GHS! wHMID euflemaulley arHuBb WITmUTH &eiT.

(9) GauSluSlememniy : (3 alleomébser) ugsdbsal pHmev -  VSEPR @s&merems whHmib
SIHGOEOL W UIWTHOT —  6TevdL_ImedT &6l &edremwulledr SiqUusnL ullev uGS Sweflt uesory
- Ousgaresrev 6915

(h) Gumimesflesr B&fruser : (3 ellcomdbser) Cummnesr G&iwhiserfledr eTevdL_MMedT (&mMeU(HLD
seoremw — Gummmest Gamemev(n WHMID emBL_eorl (H&efledr swmflsev WHMID veTy&HET —
oL Bun@rest — Gumr&ledr — &leSlsBasnesTaer WHMID FledsB8asL (B &6l Siemwiy.

3w V: (20 afleoméasor)
(i) ovmbgHemeoi(f&oT WHDID P dlqmIHHAT : (7 alleomébsdr) soflo auflems DL euememiuiley
SLb - SleoLs@Gb NFD — ereudl_nnesr Sieowly, pHeSleBeibm Hlemev, — eunrhsemeoi(h

GO&EHD — &MHE UGHTLSET WwHMID Diemeie] G&FiL uetryser —  6vMbh&emM6oT(H&6T HMID
N,519 cmeor(h soiflesT sUIS(H -

() DigEsbsa Cablufwed : (13 afleomdaser) &Slflwdsseiluch — seasorLMigev WHmID Demell(h &6
- Sior ampeyssmud — 2 & Heoewlysd scteow - n/p  allSlsd — e2@an@GLmiyser,

e@&numiser wHmIb 2Can@Lcsrs6T — DigNdban clemarsdar — HAsibHOsHech — gD H
Slemey wHmIb Semewre — 66T BSTEHET (HL_FSSIT) DML — DHENEHEH WMHMESIEST LIICHTEHET
- 8hSwnedlev DiENHHIH WHMeL Sl L hseT — QsMHDhGIEHD, WIHSHID WHnID eleusmu
sleopuilev sS5Mwes seoflmiserfleT uwesTaer.

v VI : (20 alleomdsoir)

(k) deweia) GouSluGlwedr : (10 alfloméser) Siemewviayd G&iwhsEpdsGl Ouwilhsn -
Siemeora)d Baiwmiseflesr G&sneTemadHaemer — @euieoni, #sU Glemesory wHmIDL U HeTwe
@s&neTemsseT —  Hler Sigw) eresor —  WMHHIWID.

() uatumiiey GeuSluiwed : (10 elleomdasdr) uBweorN UGUUMLEIGST O&TETENGSET — SID
umis&6e916T auems&EeT — eTemLwml uGLUUMieSlesT DiqliuenL. @sraremnsser — HIfls 081 6860
HMID SIMUGHIDWITE@GID (LPEDMEEIT.

v VIl : ( 25 afleomdaser)

siflio GouSluSlwed:

(m) SlemeriSledr Hedremo: (18 allevmébsdr) SeordaseuliSlenongev (sp, sp° WLHMID sp®) WHMID
ewovd e MieT aulgebd — Slemesoriy Yleramisev — &MiuedT— SMIUGT BlemeuoTUISIGHT FLOLMEDT WHMID
gwwhm Gertyser — eSlemeonllesr SooLHlemev Baiiwmiser — Hoofl 2_mytyser — smiuest Griidlesr
Sweofl wHmIb smiuedt erSlifblesT Sweofl (erSlnwetl) — SieubidlesT Hlemoeviys s edTemio.

(n) allemeonilest auemsser: (7 allembsdr) s(hHaN, 6Tevdbl TneTsel, soofl 2 miiyser —
Ceidoms ellemenaar, e allemaaer, uSleS_ (B cuemsseT, &fBarhn—-wH &6 clemerser.

v Vil : (18 alleoméasar)

(0) etevdL et SLUGUWTES ealleveraysar: (8 afleombsdr) — Gewor(hHoL, &iTesor(h) &6mev
SBUUHSHID,  oTovs _Crmowiflés, BEsmOfls, 2 | eoflemse;, ASurSomeoiy (Dlems
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Sememrtiy) wHmIb @s&nerefl 6Slemereyserr.

(p) puuflioresr GauSlufiwey: (10 efleoméaser) — 6peifl MHOIWIBIGET WHMID 6uig 6 WMHMIWHIGSET —
o&IMElL_1g— oundlgd Sidlevd wHmIb LmiLmfls Sudblevs et cpefl a&wbHE wIHOWRISET —
&Plomid sevemauné sy — &lomis seuemaucmw Uflssc — Ficowwmbmn C\&ME &6 — eumevL 6o
wmHn — Gwedlulls Sudlevid wHMID Gy wmflé SidlevsSlesr fev — 1gnmesen wrHMdwD - R-S —
GOUSH - euemenu CamsGsafletr Somea| uEGUUMLIE).

3w IX : (5 afleomaserr)

(q) &mGumemaml Gr&er : euemslUNB - ewovser — swmflbsey WHMID ULIYSET,
&©eHh&CsMe, ~LOlT&GLIeL, &&Gmmeiv, eunsGLTev- (& ©EHEGCHTeL WHMID  SOlTdGLMmerSledr
allq QI6OLOUILY.

(N owb@eom Dublevihiser :  euemsLUNH&ET — vl L Swefl - @uieoL( Slemewriy —
Urskiseflesr augeuemoliy. DNA wihmib RNA-seiflesr Siemwiy whmib G&wevuhbd 6915Mb.

(s) emmiGwreser wHmID aSl” L IDGT&HOT : ImHSHEHET — eYoeviksHeT — WHMID CFWUHD 6S5D.

3w X : (15 aSleoméasar)

(t) wmbsrds GaubHulwe : (10 alleombser) QETHEODILT - WLEHHHTHSD — WLJIHHSTHS
Elgongser — pEaUTIWeL — ECLIOSHIY, auemsunhser wHMID — wHbHHs6TleT @uuwflev —
WwhGIS6T6T eweud — wUphEHIGemer 2 ulliflwev, GeuSluGlwev wHmID CHmi erSlifvy &&55! eyovd
wHUSH CFWsSL — WIHbHHsTeT allemeulh @&TESuSeev 2 1 6Swedlev arHuRid WMHMhHIGET
- 6uedl Hleumrefl, er&lir2_ulfl, SlaHOl HIH6ofl, WS WRHEI Siblev H&E), WGeuflwmemey &(h&@GWD
WHHGHGBET, T N(WPRSHHSH086 o1SlieGD WUHHHST WWHMID 6ueSB&EGD WWHES WIHHI,
weor@mBmi (&6orIu([H SGHID (HHSHISO.

(u) BIGeom BouSHlullwed : (5 afleoméser) aueoruenm — BTG GUIIHL_&efledr euemaslILNlH —
BrGeom W(HHGIGHET WLHMID 2 1L 60leb 2 I QFMSHIH — BTGeom EuIUHL_&eifledT WUIHSGI6
UwedTU () &6IT.

10. SiemwuSlwe GumpdHluSiwech
(U _duq Oy Sib)

SHWIE: 398

DIVG |: &L_(HLMeoT EUIIHL_&6T WHDID &L (BLON6T HEDL (P OME&AT (20 aSlemebasar)
@umdluilwey @unpL_sefledr ustoryser wHMID Ufl@engomeor — O&FHIGM, BHE&ET, 6rb—&meorL .,
LD6oTeL WHMID &6Vl HHE&ET, FGIW6soTL ., ILD, LMIFPHE WHMID HETeoT CIUMIHL_&6iT—8 60T GooTLY,,
Glemmeivig &, HMT UGDIGL L L UL L umeSloli  (FRP), Shisnedr— &hamemr — U6esoTL & 6iT ofH mb
ufl@angement — Hevemey 2 I Glun(pL_&6T Sifwneond (Mix Design) — &ovemey 2eréSlaeer(Admixers),
&W Sm&s shareon(Self Compacted Concret), 615:& &L_(BLoM6oIDd — &6v, Q& HIG6L &L (B Lomeond, SibYl
Seowpuyl” L Oul L shememr (RCC) whmib Slesoro &1 Lq &L (Breond (Block Masonary) — &L (B omeor
2 usTeIbiIGeT — &L gL NSle6r wHmIb SWOIDHM 1960 HeoL (Wemmuiley 2 eirer &L (5 LomeoT
NSlpeomser — & ungismiy, Geefléad whHmbd sMHEDM” L b — 6pedSluilweb.

v, Il: Setrgbleoflufits #78Geu (15 afleoméeseir)

&iGeoy — @&ller — Hlomssn g — OBemesr GLGléir — GoveueSlhi — SHGwNGLremevl”_—urtiueTe)
WHMID H6oT Dioe)] HETSEE[H — HeTdieney (LS) whHmib Gmidsone| (C.S.) — &wblemevd Ga(hsoir
(Contur) - 1qomeuii&l - 1qOmEMi6D SDi_speivl” OWETL — -2 wIhiser WLHMID GIIhGSET —
BL&&IBwm@wL_fl whHmib WdGsmeoreilweyv (Triangulation)— GLm’_Lev ev@L&esr (Total Station)
wHmID YeSulhism g (GPS) SieneSL 1q (hH&TeT Q&TEm6v [h6HT TICTIR] (L CDMEGT.

v llI: QurdHluTiweh Swssailiuch whHnId GUNIEHET aueSlenwulliLch (20 afleomédsseir)

Nemesor — auemsser — allflser — yailuSiity emwwd - 2 PHSlEiyemw (Moment of Inertia) —
2 mie)] - Hemsaser wHnIb Siflyser — @eutius Gomseyser — Beir eTevemev M6 (Elastic
Constants) — edl"_L_fusser — 6l L_usseifleb auemerSlptiyemio (Bending moment) wmhmitb Geu”(H 6Slems
(Shear Force) — ereflweuemenaydsaneor @sm_unl — el Lseflar eaflevscd — (PmIssD — sl (S
HOBNGOT — FMibe GHomhsefled HOBHMGET — (WPHHTEOD GHEOSAGET WHMID (LGESTEOLD
sorhser — (pMleyseflesr Gsm_un@h — Fwser Ghisememra|sefledr uGUUMLG).
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v IV: &1L oyt u@liumbie) (20 alleomdselr)
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gnemovsomen urmoflbsev — mullebBey - Hlrbasr euPl semyser (Permanent Way) - Séecorev,
SerLifeund wHmIb mulileb &_(HUun@h — Fremevssar WHmID Tullevsserfley eulq &mev ellwreor Hlemeuws
S Lblov - eflwneor Hlemevws et samser — HMBsi6Y — QEH UTESHHET — (LPEDEOIL
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GuwevnaoTemd (PEOM&ET — 6ueThG6T Sl L Ol 6b wHmb eer Guevneoremw. WSISEH &erflesT
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11. 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
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.
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Unit lll: 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/O 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.

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,
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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
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.
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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.

12. 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. Inter-religion
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 lll: 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 ldentification of poisons, drugs and alcohol.

Drugs: Pharmacological actions, therapeutic uses and screening tests of the following drugs- opium
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, HNO3, 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 (IQ) - Creativity — Theories of Creativity — Motivation — Drives
— Classification of Motivation - Motives — Affiliation — Aggression — Emotion — Biological Basis — Theories
of Emotions.
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Unit VIII: Health, Social and Wellbeing Psychology (20 Questions)

Health Psychology — Behavioural and Psychological correlates of illness — 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
(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.

13. Dairy Science, Dairy Technology, Food Technology, Food Processing
(Degree Standard)
Code: 579
Unit I: Dairy Science (20 Questions)
Status of Indian dairy industry- Operation flood program - Anand pattern - Milking systems — clean milk
production - Milk composition and factors affecting composition of milk - Nutritive value - Platform tests,
Adulteration of raw milk - Milk procurement and pricing policy - Operation and maintenance of primary milk
co-operative society (PMCS) — milk analysers, estimation of milk fat and SNF —Chilling of raw milk and
BMC operation - Milk transportation and surveillance system, Raw milk - FSSAI specifications.

UNIT II: Processing of Fluid Milk (20 Questions)

Unit Operations in Dairy Processing Plant: Homogenisation - Standardization of milk — Pearson square
and algebraic methods - Thermal processing of milk - Defects in market milk - Manufacture of special milk:
toned, double toned, reconstituted, recombined, flavoured, homogenized, vitaminised and acidophilus milk
—Storage of raw milk and Processed milk. Manufacture of sterilized milk: UHT-Cleaning and Sanitation —
CIP System - Distribution systems for market milk - Effect of heat processing on nutritive value.

UNIT 1lI: Fat Rich Dairy Products (20 Questions)

Cream: Definition & Legal standards, efficiency of cream separation and factors affecting Cream
separation — control off at percentage in cream - Neutralization, standardization, pasteurization and
cooling of cream - Preparation and properties of different types of cream — sterilized cream, frozen cream
- Factors affecting quality of cream - ripening of cream - Packaging, storage and distribution - defects in
cream and prevention.

Butter: Theory of churning, legal standards - Technology of butter manufacture: batch and continuous
methods - Over run in butter; control of fat loss in buttermilk - packaging and storage — transportation -
defects in butter - rheology of butter - uses of butter. Care and maintenance of cream separator, coolers,
vacreator, factory butter churn and continuous butter making machine.Special butter and related products:
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Manufacture, packaging, storage and properties of whey butter, flavoured butter, whipped butter,
renovated butter/fractionated and polyunsaturated milk fat products, vegetable oil- blended products and
low-fat spreads - Manufacture, packaging, storage and characteristics of margarine of different types.

Ghee and butter oil: Methods of ghee making: batch and industrial processes - innovations in ghee
production - procedure, packaging and preservation of ghee — utilization of substandard milk —Composition
of ghee and changes during manufacture - fat constants. Manufacture of butter oil - packaging and storage.

Unit IV: Ice-cream and Frozen Desserts (20 Questions)

Definition - classification - composition and standards of ice cream and other frozen desserts - calculation
and figuring of ice cream mix and yield -Stabilizers and emulsifiers — classification, properties and role in
quality of ice cream - Thermodynamics of freezing and calculation of refrigeration loads - Types of freezers
- refrigeration control/instrumentation - Hygiene, cleaning and sanitation of ice cream plant - Effect of
process treatments on the physico-chemical properties of ice-cream mixes and ice cream - Processing
and freezing of ice-cream mix and control of over run - Packaging, hardening, storage and transportation
of ice-cream - Defects in ice cream, causes and prevention.

Unit V: Traditional Indian Dairy Products and Fermented Dairy Products (25 Questions)

Khoa and Khoa based sweets: Peda, Burfi, Kalakhand, Gulabjamun and Milk cake - Compositional profile
and manufacture process. Rabri and Basundi:Channa and Channa based sweets: Rasogolla, Rasomalai,
Sandesh, Paneer. Chakkaand Shrikhand — Misti Dahi—-Kheer, Payasam and kulfi.Bio preservative
principles in enhancing the shelf-life of indigenous milk products —packaging.

Preparation of Dahi, Yogurt, Lassi, Buttermilk.Cheese Technology - Definition - standards and
classification of cheese - Action of rennet on milk in relation to cheese making -Manufacture of different
varieties of cheese: Cheddar, Swiss, Mozzarella, Gouda and Cottage Cheese - Enzyme Modified Cheese
(EMC) —flavourings - Application of membrane processing in cheese manufacture - Factors affecting yield
of cheese — Packaging - storage and distribution of cheese —Accelerate dripening of cheese. Manufacture
of processed cheese and cheese spread - Mechanization and automation in cheese processing.

Unit VI: Condensed and Dried Milks (15 Questions)

Condensed Milk: Definition and legal standards - Condensed milk, sweetened condensed milk and
evaporated milk - manufacturing techniques - Recombined sweetened condensed milk - Grading and
quality of raw milk for condensed and evaporated milk, physico-chemical changes taking place during
manufacture of condensed milk - heat stability of milk and condensed milk and role of stabilizers in the
stability of condensed milk - defects in condensed milk, causes and prevention.

Dried Milk: Grading and quality of raw milk for dried milks - Manufacture of whole milk powder (WMP),
skim milk powder (SMP), and heat classified powders - composition of dried milks, recovery of milk
powders- manufacture of infant foods, malted milk foods and other formulated dried products - Cheese
spread powder, ice cream powder, cream powder, butter powder, whey powder.

Unit VII: Dairy Chemistry (20 Questions)

Milk Sampling Techniques from different sources for Chemical Analysis - Chemistry of Lactose,
Significance of lactose in milk and milk products - Estimation of lactose in milk - Chemistry of Proteins-
General description, amino acid contents of milk proteins, caseins, lactalbumins, lactoglobulins, other
proteins in milk, physical and chemical properties of milk proteins, separation of milk proteins - Estimation
of proteins in milk - Chemistry of Milk Lipids - General description, classification, distribution of lipids in
milk, compaosition of milk, milk fat constants, phospholipids, unsaponifiable matter, milk fat hydrolysis, milk
fat oxidation, hydrogenation of fat - Mineral constituents of milk.

Unit VIII: Microbiology of Milk and Milk products (20 Questions)

Common microbes in milk and their significance, Microflora of mastitis milk, Sources of microbial
contamination of raw milk during collection, transport and storage; Microbial changes in raw milk during
long storage, Microbiological grading of raw milk; Microbiological aspects of processing techniques -
bactofugation, thermization, pasteurization, sterilization, boiling, UHT and non-thermal processes
including membrane filtration; Role of psychrotrophic, mesophillic, thermophilic and thermoduric bacteria
in spoilage of processed milks, their sources and prevention; Microbiological quality of dairy products - fat
rich, frozen, concentrated, dried milks, fermented, and indigenous dairy products; Legal standards;
Sources of contamination and factors affecting microbial quality of these products during processing,
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storage and distribution; Microbiological defects associated with milk products and their control; Food
poisoning; infections and their public health significance; Sources of pathogens and their prevention.

Environmentally transmitted microbial pathogens (Salmonella, E. coli, Campylobacter, Yersinia etc.) and
viruses (enteric and respiratory); indicator microorganisms - total and faecal coliforms, faecal streptococci,
bacteriophage etc; Biofouling and biofilms; microbial toxicants and bio-organicpollutants; Current trends in
cleaning and sanitization of dairy equipment; Enumeration of composite microflorain milk and dairy
products - aerobic & anaerobic; Quality requirements of water for dairy plant operations.

Principles of quality and safety functions in dairy processing unit; FSSAI - regulations and guidelines; ISO
standards; principles of QMS and HACCP, SAFE, GMP, SSOP, FSMS, personnel hygiene and food
handling in dairy industry; Bio-safety concepts - Sampling plan as per International council for
microbiological standards for foods (ICMSF); Guidelines and specifications for different dairy foods as
recommended by ICMSF, CODEX.

Unit IX: Dairy Process Engineering (20 Questions)

Canning, dehydration, freezing, freeze drying, fermentation, microwave, irradiation and chemical additives-
Aseptic preservation, hurdle technology, hydrostatic pressure technology and microwave processing- Use
of non-thermal technologies (microfiltration, bacteriofugation, ultra high voltage electric fields, pulse
electric fields, high pressure processing, irradiation, thermosonication),alternate-thermal technologies
(ohmic heating, dielectric heating, infrared and induction heating).

Refrigeration — principles - refrigeration effect — coefficient of performance — units of refrigeration - vapour
compression system-different types Refrigeration components — compressor, condensers, evaporators,
expansion device — types, construction, principle and working- Refrigerants — properties — classification,
nomenclature — comparison and advantages — alternate refrigerants — Azeotropes - vapour absorption
system- Electrolux refrigerator —construction and principles -Cooling load estimation.

Fuels: Renewable energy sources:- Operation and maintenance of different types of boilers - Properties
of steam - Use of steam tables and Mollier charts, Analysis of energy input in steam generation and heat
gain insteam consumption. Steam generators - Introduction to Indian Boiler Regulation Act. Boiler Draught
- Air Compressors.

Unit X: Dairy Process Equipment Design and Automation (20 Questions)

Principles and design of shell and its component, stresses from local load and thermal gradient, mountings
and accessories - Principles and design of fermenter vessel and design problems - Hazards and safety
considerations - Principles and design of agitators and separators. Heat exchangers - Principles and
design of shell and tube heat exchanger - plate heat exchanger - scraped surface heat exchanger - tubular
heat exchanger - sterilizer and retort - single effect and multiple effect evaporators- rising film and falling
film evaporators. Design of crystallizer, centrifugal separator, freezing equipment- Types of freezers —
Principles and design of ice-cream freezers and refrigerated display system - Principles and design
of tray dryer, tunnel dryer, vacuum dryer, spray dryer and freeze dryer- Principles and design of screw
conveyor, bucket elevator and pneumatic conveyor - Principles and design of extruders - Cold and hot
extruder design, single and twin screw extruder.

Machines for filling of liquid and wet products - to predetermined level and predetermined volume- filling
of dry solids- by count- volume-weight - methods of wrapping and bagging -Form, fill and seal machines-
various forms of packaging — Cartoning systems — Printing and Labelling — Container handling. CAS and
MAP, shrink and cling packaging, vacuum and gas packaging - Aseptic packaging, Active packaging,
Smart packaging, intelligent packaging - Retort packaging, principles, application.

Dairy plant automation —principles- role of programmable Logic controller (PLC) and Supervisory control
and Data Acquisition (SCADA)-automation tools-sensors-flow meters-actuators-and robotic system.

4. Electrical, Electronics and Communication Engineering

(Degree Standard)
Code: 514

Unit I: Circuit Theory, Signals and Systems (20 Questions)
Circuit analysis: Kirchoff's laws, Nodal and Mesh analysis, Network Theorems: Superposition, Thevenin,
Norton, Miller and Reciprocity. Sinusoidal steady state analysis: phasors, complex power, maximum power
transfer. Time and frequency domain analysis of linear circuits: RL, RC and RLC circuits, solution of
network equations using Laplace transform. Linear 2-port network parameters, Star-Delta transformation.
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Three Phase Circuits — Star-delta transformation - Real and reactive power - power factor Characteristics
and classifications of Continuous and Discrete Time signals - CT signal analysis - Fourier Series, Fourier
Transform and Laplace Transform. Sampling theorem, Discrete Time signal analysis - DTFT and Z-
Transform. CT and DT systems - Impulse response and convolution, Frequency response, Transform
domain analysis using FT, LT - Recursive and non-recursive systems.

Unit Il: Analog and Digital Electronics (20 Questions)

Semiconductor Devices: PN Diode, Zener, LED, Photo diodes, Transistors, FET and their applications.
Rectifier circuits, Voltage regulators, Biasing circuits, Small signal amplifiers, Frequency response,
Multistage amplifiers, Coupling methods, Large signal amplifiers, Push, pull amplifiers, Feedback
amplifiers, Oscillators, Operational amplifiers and its applications, Precision rectifiers, Multivibrators,
Schmitt triggers, Voltage Controlled Oscillator, 555 Timer.

Number representations: Binary, Integer and Floating point numbers, Boolean algebra, Minimization of
functions using Boolean identites and Karnaugh map. Digital logic gate families
(DTL,TTL,ECL,MOS,CMOS), Logic gates, Simplification of Logic Functions, Design of Combinational
circuits, Sequential logic circuits, latch, Flipflops, Counters, Registers, multiplexers and demultiplexers,
Memories(ROM,PLA and FPGA).

Unit lll: Electromagnetic Theory (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- 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

Maxwell’'s equations, Poynting vector. Plane waves and properties: Reflection and refraction,
Polarization, Phase and group velocity, Propagation through various media, Skin depth. Transmission
lines: Equations, Characteristic impedance, Impedance matching, Impedance transformation.

Unit IV: Electrical Machines (20 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 V: Control Systems (20 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 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 VI: Power Systems (20 Questions)

Single Line Diagram of Power System - Per Unit Quantities - Power Generation Types - Hydro, Thermal
and Nuclear Stations - Pumped storage plants - Cogeneration - Economic and operating factors -
Modelling and performance characteristics of Power transmission lines and Cables - Mechanical Design
of Transmission Lines — Sag - Insulators -Zgys and Ygys formulation - Load flow studies - Shunt and Series
Compensation - Symmetrical and Unsymmetrical Fault Analysis - Transient and Steady - State Stability of
Power Systems - Equal Area Criterion - Voltage and Frequency Control-Power System Transients - Power

Page 94 of 163



System Protection - Circuit Breakers - Relays classification of protection schemes -overcurrent, distance,
differential and carrier - Equipment protection - transformer, generator, motor, busbars and transmission
line — earthing and lightning protection - AC and DC Distribution — deregulation - energy conservation and
energy auditing

Unit VII: 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 —Sensors and Transducers and their applications to the
Measurement of Non-Electrical Quantities like Temperature Pressure, Flow-rate, Displacement,
Acceleration, Noise level, Fire and smoke deduction - Data Acquisition Systems — A/D and D/A Converters
- Data Transmission Systems - PLC -smart meters.

Unit VIII: Digital Processors, Communication and Networks (20 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 — 1IR Filters: Butterworth Filters —
Chebyshev Filters.

Analog and Digital Communication Systems: AM/FM Modulation and Demodulation, ASK, FSK, PSK, PCM
— Adaptive Delta Modulation — FDM and TDM —OSI MODEL, TCP/IP reference model, Data link layer,
Medium Access Control, Network layer.

Unit IX: Power Electronics and Drives (20 Questions)

Static and dynamic behaviour of Power Semiconductor devices - Power Diode, DIAC, SCR, TRIAC,
GTO, MOSFET and IGBT - Single and Three Phase AC to DC Converters - uncontrolled and controlled
rectifiers - performance parameters - 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 — AC voltage controllers-
Uninterrupted Power Supplies - Electrical drives - motor load dynamics - load torque characteristics -
Speed Control of DC Drives - 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 X: Renewable Energy Sources, Storage Devices and Utilisation of Electrical Energy
(20 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
Electrical wiring — illumination - design of lighting schemes - air conditioning system

15. 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.
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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.

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 maodification, raw material
substitution - Recycle and reuse of waste.
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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.

16. 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)

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 —
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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- 1ISO 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, SO2, NO2, NH3, Oz, 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 indictors 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.

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
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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.).

17. Evaluation and Applied Research
(PG Degree Standard)

Code: 607
Unit I: Economics (20 Questions)
Indian Economy— Economic Growth and Development: Concepts, distinction between the two, and
contemporary measures (GDP vs. GVA, HDI, Gender-related Development Index, Multidimensional
Poverty Index) — National Income Accounting: Concepts of GDP, GNP, NNP, NDP, Per Capita Income,
methods of calculation, and recent estimates — Planning in India: Evolution from the Planning Commission
to the role and functions of NITI Aayog; transition from central planning to indicative planning and
cooperative federalism — Inclusive Growth: Concept, issues, strategies, and the role of social welfare
schemes and government programs — Sustainable Development: Concepts, relevance of Sustainable
Development Goals (SDGs), climate finance, and environmental policies — Sectoral Trends and Structural
Changes — Agricultural — growth and development — green revolution — Industry — Industrial Policy changes
and their effects on growth. Role of Public Sector —(disinvestment, privatization) and MSMEs — problems,
government support — Investment Models: Public—Private Participation (PPP), National Infrastructure
Pipeline (NIP), and National Monetisation Pipeline (NMP) - Infrastructure: Focus on new-age
infrastructure (energy, transport, logistics, digital and National Bank for Financing Infrastructure and
Development (NaBFID) — FDI: Trends, policy liberalization, and "Make in India" initiatives.
Service Sector: Types of services, changing sectoral contributions, and the role of IT/ITES. Labour: Skilled,
semi—skilled, and unskilled labour dynamics; integration of e—Shram portal and new labour
codes/laws. Human Development: Concepts, trends, issues, health — Public Health, National Health
Mission, education, drinking water and sanitation, housing, nutrition, and social sector initiatives —
Employment, Unemployment, and Underemployment: Concepts, measurement (Labour Force
Participation Rate, Worker Population Ratio), and recent trends (Periodic Labour Force Survey data).
Employment in organized and unorganized sectors (informalization of the workforce).Strategies for
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Employment Generation and skill development programs (PMKVY).Poverty: Concepts, measurement
(Tendulkar and Rangarajan committees), trends, and poverty alleviation programs (MGNREGA) — Fiscal
Policy and Budgeting: Union Budget, recent trends, fiscal consolidation path. FRBM Act (Fiscal
Responsibility and Budget Management Act) and its review/current status. Taxation: Goods and Service
Tax (GST), tax administration reforms, and fiscal federalism (role of the Finance Commission).Parallel
economy in India (Black Money).Inflation and Definition: trends, estimates, consequences, and remedies.
Wholesale Price Index (WPI) vs. Consumer Price Index (CPI) as primary inflation measures (focus on CPI
for policy) — Monetary Policy and Banking: RBI (functions, autonomy debate) and the Monetary Policy
Committee (MPC) framework for inflation targeting. Monetary policy tools (Repo, Reverse Repo, CRR,
SLR, MSF, OMO, MCLR, etc.).Banking Sector Reforms — Non—Performing Assets (NPAS) resolution (IBC,
Bad Bank concept — NARCL), Public Sector Bank consolidation/recapitalization, and financial inclusion
initiatives. Digitalization of Finance: Unified Payments Interface (UPI), Payment Banks, Small Finance
Banks, and FinTech developments — External Sector and Global Linkages — India’s Foreign Trade —
Composition, direction, and recent changes in trade policy — trade agreements (FTAs).Balance of
Payments (BoP): Current and Capital Account components, change rate management (fixed vs. flexible,
NEER/REER).Global Financial Crisis: Impact on India and lessons learned. International Economic
Organizations: India and WTO requirements (subsidies, IPR issues like TRIPS, TRIMS, GATS), IMF,
World Bank, BRICS.

Unit Il: Econometrics (20 Questions)

Definition and methodology of Econometrics. Data types and Structure: Cross—section, time—series, and
panel data. Definition and Measurement of variables — Measurement scales of variables — Ratio, interval,
ordinal, and nominal scales. Correlation: Simple and multiple correlation — Karl Pearson’s correlation
coefficient and Spearman’s rank correlation coefficient. Regression Analysis (Simple and Multiple):
Ordinary Least Squares (OLS) Principle and Properties of regression coefficients (Gauss—Markov theorem
and BLUE — Best Linear Unbiased Estimators) — Coefficient of Determination — R? and adjusted R?
Assumptions of Classical Linear Regression Model (CLRM): linearity, exogeneity, homoscedasticity, no—
autocorrelation and normality of errors. Functional Forms of regression models: Log—linear — double—log,
Semi-Log models — Elasticity and Growth Rate computations. Violation of Assumption of CIRM:
Heteroscedasticity, Multicollinearity, Autocorrelation — Definition consequences and Remedial Measures.
Dummy Variables and Qualitative Response Regression Models: Linear Probability Model (LPM), Logit
and Probit Models — Binary, ordinal and Multinomial — Odds ratios and Marginal effects — Interaction effects
— cautions of using dummy variables — Dummy variable trap. Basics of Time—Series Analysis and
Forecasting: Time—Series Decomposition — Components of Time series data — Stationarity of Time Series
data — Tests of Stationarity — Unit Root Test — Dickey—Fuller (DF) and Augmented Dickey—Fuller (ADF)
test, Phillips—Perron (PP) test — Methods of time series forecasting : AR, MA, ARMA, and ARIMA models
— Box-Jenkins Methodology (identification, estimation, diagnostic checking and forecasting).
Simultaneous Equation models: Methods of Indirect Least Squares model and Two Stage Least Squares.
Panel Data Models: Fixed effect model and Random affect model.

Unit IlI: Statistics (20 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 — Quartiles — 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) — Moments (raw
and central) — outlier detection. Probability and Distribution: Introduction to probability: Random
Experiments, Sample Space and events, Definition of 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.

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 — Determination of sample size — Sampling and non — sampling errors —
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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 — Degrees
of freedom — Critical Region — One—tailed and Two—tailed tests — P-Value — Confidence Intervals —Power
function. Testing of significance using chi-square, t and F tests. (simple problems) — Non—Parametric
Tests 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. Linear Programming Problem: Graphical Methods — Travelling
Salesman Problem — Assignment Problem — Simplex Methods.

Unit IV: Mathematics (20 Questions)

Algebra: Groups — Sub groups — Permutation groups — Normal subgroups and Quotient groups —
Homomorphisms — Automorphisms — Cayley’s Theorem.

Rings: Rings — Sub rings — Integral Domain — Field — Homomorphisms — Ideals and Quotient Rings.
Linear Algebra: Vector Spaces — Basic Concepts — Linear Transformations — Linear Independent and
Bases — Inner Product Spaces.

ODE: ODE with constant coefficients — ODE with variable coefficients — Higher order ODE’s.

PDE: First order PDE — Second order PDE — Elliptic — Parabolic and Hyperbolic PDE’s.

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 and continuous functions — Normed Spaces — Convergence,
completeness and Baire’s Theorem — Bounded Linear Maps on Banach Spaces — Bounded Operators on
Hilbert Spaces.

Topological Spaces: Basis for a Topology — The Product Topology — The Metric Topology — Connected
Spaces — Connected Subspaces of the Real Line Components — Urysohn’s lemma.

Measure Theory: Measure on the Real Line — Measurable Functions — Measure Spaces — Convergence.

Unit V: Business Administration (20 Questions)

Management — Concept and Foundations of Management — Managerial Functions — Decision making and
Models — Authority and Responsibilities — Business ethics — Organizational behaviour concept —
Leadership and power — Organizational Climate and Culture — Groups Dynamics in organization — HRM —
Functions — Job Analysis — Job Evaluation — Recruitment and Selection — Training and Development —
Performance appraisal and 360 degree feedback — Promotion and Transfer — Compensation — HR Audit
— Organizational Misbehaviour — Current trends and issues in HRM — Quality of work life balance —
Conflicts in organization — Fundamentals of operations management — Production Planning — Capacity
Planning — Plant Layout and Design — Morden Production concept — JIT, Kaizen, Japanese 5’s framework
— Quality Management — TQM — Six Sigma — Resources Optimization Modals — PERT — CPM — Linear
Programming Modals — Nature and Scope of Financial Management — Finance Function — Sources of
Finance — Financing Decision — Risk Management — Cost of Capital and Capital Structure — Investment
Decisions — Valuation Concepts and Valuation of Securities — Capital Budgeting — Working Capital
Management — Dividend Decisions — Cost functions — Break even analysis — Marketing Management —
Scope and Evolution — Marketing Strategy Formulation and Components of Marketing Plants —
Segmenting and Targeting the Market — Product Positioning and Differentiating of the Market — Analysing
Competition and Consumer Market — Consumer Behaviour — Industrial buyer Behaviour — Marketing
Research — Product and Pricing Strategy — Marketing Channels — CRM (Customer Relationship
Management) Process — Customer Satisfaction — Rural Marketing — Basics of Business Law and Labour
Law — Vision and Mission — Nature and Scope of Strategic Management — Strategic Indent— Process of
Strategic Planning and Implementation — SWOC (Strength, Weakness Opportunity and Challenge)
Analysis — BCG Matrix — Balanced Score Card — Business Analytics and Visualisation — Block Chain
Technologies — ERP and MIS (Enterprise Resource Planning and Management Information System)
Supply Chain Concept — Business Intelligence — E-Business and E-Commerce — Al in Management.
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Unit VI: Sociology and Social Work (20 Questions)

Sociology: Meaning, Nature and Scope of Social Thought. Auguste Comte: Law of Human Progress.
Hierarchy of the Sciences. Social Statics and Dynamics, Positivism. Herbert Spencer: Theory of Evolution,
Types of Society, Organic Analogy. G. F. Tonnies: Gemeinschaft and Gesellschaft and Public Opinion—
Emile Durkheim: Social Facts, Rules of Sociological Methods, Division of Labour, Theory of Suicide,
Religion and Society. Structuralism: Claude Levi Strauss — Structural Anthropology — Binary Opposition,
Bronislaw Malinowski—Bio—cultural functionalism. Structural-Functionalism: A.R. Radcliffe— Brown —
Study of Social Relationship as Integrated Social System—Karl Marx: Historical Materialism, Mode of
Production, Surplus Value, Class Struggle, Alienation— Max Weber: Social Action, Ideal Type, Authority,
Bureaucracy, Protestant Ethic and the Spirit of capitalism. Vilfredo Pareto: Logical and non—logical Action,
Circulation of Elites. George Simmel: Formal Sociology. Social Types. Philosophy of Money. Karl
Manheim: Sociology of Knowledge.

Definition of Scientific Research: Science and Its Characteristics. Features, Purpose, and Assumptions of
Scientific Method. Steps in Scientific Method. Applicability of Scientific Method to the Study of Social
Phenomena. Theory — research relationship (Induction, deduction and abduction). Philosophy of Social
sciences: Ontology: Objectivism, Constructivism, Realism, Idealism; Epistemology: Positivism,
Interpretivism, Critical Epistemologies, Standpoint Theory; Axiology: Values In Research, Ethics,
Reflexivity, Positionality —Paradigms: Positive, Interpretive, Critical, Feminist, Postcolonial, Queer—Ethics
in Social Research — informed consent, confidentiality, anonymity, digital research ethics— Quantitative
Methods and Survey Research —Nature, Scope and limitations of quantitative research methods—
Qualitative Research — Case study — Ethnography — Phenomenology — Ethnomethodology — Grounded.
Mixed Method Research Design — Types — Triangulation Method. Sociometry, Survey techniques,
participant observation — In — depth interviews, life histories, oral narratives —Focus group discussions —
Field notes, thick description, reflexive journals — Measurement and Scaling Techniques: Need for Scales,
Problems of Scaling, Methods of Scale Construction —Content analysis, Thematic analysis, Narrative
analysis, Interpretative Phenomenological Analysis (IPA),Descriptive Phenomenological Analysis (DPA)
Discourse analysis—Mixed Method—data analysis — Secondary Data Analysis — Strategies for data
integration —Introduction to data analysis software — SPSS, Nvivo, ATLAS.ti

Social Work: Concept, objectives, Definition, Principles —methods, values and Historical development of
Social Work in UK, USA and India. Professional Social Work vs Voluntary Social Work. Social Work
Practice in Community, Industry, Hospital, School, correctional institution and rehabilitation institutes.
Social Work administration: Meaning, purpose, functions. Social Welfare administration in National, State
and local level. Social Agency: Types and Models of NGOs. Social Policy: Need, Evolution, Constitutional
base. Policy and programme for Women, Children, Youth, Aged, Handicapped , SC, ST and OBC.
Fundamental Rights, Directive principles of State policy. NITI Aayog. PRA and PLA. Project Evaluation:
Identification and Formulation. Project appraisal methods, Project Evaluation tools. Community Impact
assessment, Vulnerability Assessment and SDGs Assessment.

Unit VII: Anthropology (20 Questions)

Anthropology: Introduction—Origin and History; Meaning, Definitions and Uniqueness; Scope-Utility and
Branches; Relationship with other disciplines—Archaeology, History, Sociology, Psychology, Economics
and Politics; Foundations of Society and Culture—Definitions, Elements and Characteristics, Social
Institutions and Organizations— Marriage, Family, Descent and Kinship; Rite—de—Passages, Magic and
Religious organization, Economic and Political organization; Emergence and Dispersal of Homo sapiens—
Out of Africa Theory; Stages of Human Evolution; Peopling and People of India; Practicing Anthropology—
Applied, Advocacy and Public Anthropology.

Indian Culture and Civilization: Palaeolithic, Neolithic, Megalithic and Indus Valley Harrappan and Lothal
cultures; Demographic profile of India—Ethnic and Linguistic elements in the Indian population and their
distribution; Concept of Tribe, Scheduled Tribes—Tribal cultures of India, Brief Ethnographic details of
Tribes of Tamil Nadu, Problems of the tribal communities, Tribal Development and Administration;
Community, Caste, Scheduled Caste and Minorities—Caste—system in India: Structure and characteristics,
theories of origin of caste, Dominant caste. Indian village: Social stratification and Indian village as a social
system, Peasant cultures — Folk—Urban Continuum; Cultural change in Indian Society: Sanskritization,
Westernization, Modernization; Egalitarianism, Cultural relativism, Multiculturalism, Enculturation,
Acculturation; Post Modernism and Globalization; Constitutional safe guards for STs/SCs, Role of
Anthropology in Tribal, Rural and Urban development. Status of Women and Gender issues in India and
Tamil Nadu.
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Anthropological Research Methodology—Qualitative, Quantitative and Mixed Methodology—Empirical and
Scientific Research; Research Methodology, Method and Techniques, methods, methodology; Fieldwork
and Ethnography; Tools of data collection—Participant observation, Interview, Schedules, Case study,
Genealogy, Transect—walk, Social mapping, etc.

Unit VIII: Agricultural, Resource and Environmental Economics (20 Questions)

Economic Theory

Microeconomics — Consumer Behaviour and Markets: Theory of Consumer Behaviour: Utility theory
(cardinal/ordinal), Gossen’s fist and second laws— utility measurement, indifference curve analysis,
Consumer Surplus. Demand and Supply: Demand and supply functions, factors affecting demand and
supply, elasticity of demand and supply (price, income, cross—price elasticity). Market Structures: Types
of Market Structures: Perfect Competition, Monopoly, Monopolistic Competition, and Oligopoly (including
modern topics like game theory basics in oligopoly). Price Determination: Price determination under
different market structures. Macroeconomics — National Income Concepts and measurement — circular
flow of income.

Agricultural Marketing, Prices and international trade: Producer surplus— Marketable and Marketed
surplus, Price spread— marketing cost and marketing margin, Marketing Efficiency. Market integration,
Marketing Intelligence. Institutions and Policies : Institutions: APMC Act and recent reforms, e-NAM,
Regulated Markets, Cooperatives, Commodity Boards, warehouses— SWCs and CWCs, Contract
Farming, Farmers' Markets (Uzhavar Santhais), Farmers Producers Organizations (FPOs). Price Policies:
Commission on Agricultural Costs and Prices (CACP), Agricultural Prices— Minimum Support Price, State
Administered Prices, Procurement Price, and price support programs/policies. PDS, TPDS, buffer stock
operations. Trade Theory: Theory of absolute and comparative advantage. Trade Policy: Terms of Trade
and Instruments of Trade Policy; Tariffs and Non-tariff barriers, Balance of Trade vs. Balance of Payments.
Rural Finance

Rural Indebtedness. Sources of finance— Financial institutions— Cooperatives, Commercial Banks, and
Regional Rural Banks (RRBs), Priority Sector Lending: Differential Rate of Interest Scheme. Lead Bank
Scheme, Higher financial institutions— NABARD and RBI, District Credit Plan. Financial Management—
Discounted and undiscounted measures — Financial statements and ratio analysis. Partial and complete
budgeting Micro—Financing: Role of MFIs, NGOs, and Self-Help Groups (SHGs). Financial Inclusion.
Relief measure of rural indebtedness — Nationalisation of banks. Risk and Insurance: Risk in agriculture
and different Crop Insurance Schemes

Production Economics: Types and forms of production functions. Returns to scale vs. Economies of scale.
Classical production function, production relationships, Cost Concepts: Fixed Cost (TFC), Variable Cost
(TVC), Total Cost (TC), Average Cost (AFC, AVC, ATC), and Marginal Cost (MC). Cost of cultivation vs.
Cost of Production. Efficiency Measures: Technical Efficiency, Economic Efficiency, and Allocative
Efficiency.

Natural Resource Economics

Concepts and Classification: Concepts, classification (exhaustible, renewable, recyclable), and problems
of Natural Resource Economics. Economy—Environment Interaction: Fundamental interactions and the
concept of a circular economy. Resource Scarcity: Resource scarcity definitions (absolute, relative), Limits
to Growth debate, measuring and mitigating natural resource scarcity, scarcity indices, and Malthusian vs.
Ricardian Scarcity. Optimal Resource Management: Theory of optimal extraction of exhaustible
(Hotelling's rule) and renewable resources (e.g., fisheries models, forestry models). Property Rights and
Management: Issues in natural resource management; private property, common property, and open
access resources (Tragedy of the Commons). Collective action in common property resource
management (Elinor Ostrom's principles). Spatial Planning: Land use planning; optimal management of
land, water, forests, and fisheries. Technology: Resource mapping; modern applications of GIS
(Geographic Information Systems) and Remote Sensing in resource management.

Environmental Economics

Environmental Problems and Quality: Economics of the environment; Externalities— theory of externality
(Pigouvian taxes/subsidies, Coase theorem). Pollution: Sources and types of pollution (air, water, solid
waste, land degradation); environmental and economic impacts. Pollution Control: Economics of pollution
control; efficient reduction in environmental pollution (Marginal Abatement Cost). Regulation:
Environmental regulation; economic instruments (e.g., cap—and-trade, pollution taxes, subsidies) and
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indirect instruments (command and control policies, performance standards).Legislation: Environmental
legislations in India.

Unit IX: Public Administration (20 Questions)

Public Administration: Definition, Meaning, Scope and Significance — Public Administration Principles and
Practices — Evolution of Present Status of the Discipline — Dichotomy — Public vs Private Administration —
Approaches to the Study of Public Administration: Kautilya, Tiruvalluvar, F.W.Taylor, Luthur Gulick and
Urwick — Comparative Public Administration — Development Administration — New Public Administration —
New Public Management — Personnel Administration — Principles of Organization and Administration —
Classical theories — Human Relation theories — Modern theories of Administration — Administrative
Responsibility and Ethics .

Public Financial Administration: Budgetary process and accountability — Types of Budget — Resource
Moblization, Tax Administrations and Financial Control — 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 in India — Urban Governance: Urban Local Bodies in
Tamil Nadu, Jawaharlal Nehru National Urban Renewal Mission (JNNURM) in Tamil Nadu — Tamil Nadu
Urban Development Project — Central Human Rights Commission and State Human Rights Commission.

Unit X: Research Methodology (20 Questions)

Research Methods: Research Problems — Formulation, Conditions and Considerations — Meaning,
Categories, and Operationalization — Variables: Meaning, Types, and Measurement — Review of literature:
Scope and Purpose of literature review, Processes and sources of reviewing the literature — Types of
reviews — narrative, systematic, scoping, meta — analysis, critical, meta — synthesis — Quantitative Methods
and Survey Research — Nature, Scope and limitations of quantitative research methods — Qualitative
Research Design: Need for Research Design, Features. Types: Exploratory, Descriptive, Explanatory,
Experimental, Evaluative, and Action — Sources of Data: Primary and Secondary Data — Sampling:
Introduction to the theory of sampling; Probability and non—probability methods — sampling and non—
sampling errors — Hypothesis: Functions, Conditions for a Valid Hypothesis, Formulation of Hypothesis,
Forms of Hypothesis, Hypothesis Testing: Simple, Null and alternative hypotheses, composite hypothesis—
Tools of quantitative data collection— structured, unstructured — open ended and closed ended questions—
Qualitative data collection— interview guide— questionnaire— Rule of translation of interview schedule and
guestionnaire— rule of translation and back translation— Pilot study—Methods of Data Collection: Interview—
Secondary Data collection — Observation Methods: Direct Personal Observation (participant and non—
participant observation).Mechanical/Electronic Devices (e.g., cameras, sensors, GPS)- Other
Contemporary Methods: Case Studies, Experiments, Projective Techniques, and Delphi— Reliability and
validity of data — limitations of data collection method (errors in data collection) Technique Data analysis
— Organizing, Analysing, and Summarizing quantitative data, Editing—Coding, Classification, Tabulation,
Interpretation— Report  writing—  Format, Footnotes, Figures,— Reference Material:
References/Bibliography: A comprehensive list of all sources cited, following a consistent citation style
(e.g., APA, MLA). Appendices: Supplementary materials like raw data, sample questionnaires, detailed
maps, or complex tables. Evaluation Criteria for a Good Report: Objectivity and lack of bias. Logical
structure and clear, formal language. Reliability and validity of data and findings. Proper documentation
and ethical considerations (e.g., informed consent, confidentiality).

18. 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
c) Branch and Departmental Accounts (including foreign branches)
d) Accounting for non-profit organizations and incomplete records
e) Computerized Accounting System
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Unit Il: Auditing (20 Questions)

a)
b)

c)
d)

Nature and scope and significance of auditing

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

Internal check, internal control and internal audit— industry specific

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

Unit lll: Financial Management (30 Questions)

a)
b)
c)
d)
e)

f)

Meaning—objectives —scope of financial management

Tools for Financial Analysis— Ratio, Cash flow analysis

Analysis and Interpretation of Financial Statements

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

Cost of Capital Structure and Leverages

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

Unit IV: Direct Taxation (10 Questions)

a)
b)
c)

Heads of Income and Computation of Total Income under various heads
TDS/TCS/Advance Tax
Taxation as applicable to Government undertaking and Cooperative Societies.

Unit V: Indirect Taxation (30 Questions)

a)
b)

c)

Canons of Taxation

Goods and Services Tax(GST)

1. CGST-SGST-IGST- Cess

2. Registration — Supply — Time of Supply — Value of Supply — Place of Supply — Input tax credit —
Reverse Charge Mechanism (RCM) — Payment of Taxes.

Filing of GST periodic returns

Unit VI: Commercial Law, Industrial Law & Company Law (20 Questions)

a)
b)
c)
d)
e)
f)
9)
h)

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

Unit VII: Cost Accounting: Prime Cost and Overheads (20 Questions)

a)

b)

c)

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

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

b) Items excluded from cost and normal and abnormal, terms/cost

c) Integral accounts

d) Reconciliation of cost accounting records with financial accounts

e) Process, job, contract ,and Batch costing

f) Service costing: hospital, transport, hotel etc.

Unit IX: Cost Accounting: Techniques (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
a.Material
b.Labour
c.Variable Overheads
d.Fixed Overheads
e.Sales variances
f.Sales margin variances

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

19. Geology
(PG Degree Standard)
Code: 395
Unit I: General Geology and Geomorphology (20 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 II: Stratigraphy (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, Kashmir and Kumaon - Mesozoic - Spiti, Kutch, Narmada Valley and Tiruchirapalli
erstwhile Trichinopoly - Gondwana Supergroup, Deccan Traps - Cenozoic Assam, Bengal basins,
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Garhwal-Shimla Himalayas — Siwaliks - boundary problems in Indian stratigraphy Precambrian-Cambrian
boundary - Permian-Triassic boundary - Cretaceous-Paleogane (K-Pg) formerly Cretaceous-Tertiary (K-
T) boundary - Paleogane-Neogene and Neogene-Quaternary boundary.

Unit lll: Paleontology (20 Questions)

Fossil record and geological time scale - modes of preservation of fossils and concept of taphonomy —
Body and ichno-fossils, species concept, organic evolution, 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), Fossil
spores and pollen - Application of micropaleontology in oil exploration - Gondwana plant fossils and their
age and climate significance - Vertebrate life through ages, evolution in Proboscidea, Equidae and
Hominidae - Dinosaurs — their classification and extinction - Applications of paleontological data in
stratigraphy, paleoecology, and paleoclimatology - Mass Extinctions.

Unit IV: Structural Geology (10 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
— Introduction to Petrofabric analysis — Tectonites, their classification and geological significance.

Unit V: Mineralogy and Crystallography (25 Questions)

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 - Stereographic and
Gnomonic projections of natural crystals of normal classes. 14 Bravais lattices and their derivation -
Derivation of 32 classes of symmetry - Elements of X-ray crystallography - Napier's theorem - Equations
of a normal - Bragg's law - X-ray diffraction method - Identification of minerals from X-ray diffractogram —
Concept of optical mineralogy — Identification of minerals using petrological microscope.

Unit VI: Igneous and Metamorphic Petrology (25 Questions)

Classification of Igneous rocks: Mineralogical, Chemical and IUGS classification — Structures and textures
- Petrography and petrogenesis of Granites, Alkaline rocks, Anorthosites, Carbonatites, Dolerites,
Ultramafics - Study of binary and ternary system of crystallisation - Bowen's reaction series - Diversity of
Igneous rocks — variation diagrams - Crystallisation of Basaltic magma - 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 VII: Sedimentology (20 Questions)

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
Penecontemporaneous deformation structure and biogenic structures - principles and application of
paleocurrent analysis - composition and significance of different types of sedimentary rocks Sandstone,
Limestone, Banded Iron Formation, Mudstone and Conglomerate - carbonate diagenesis and
dolomitisation - sedimentary environments and facies-facies models - fluvial, glacial, deltaic, siliciclastic
shallow and deep marine environments - carbonate platforms — types and facies models; sedimentation
in major tectonic settings; Application of sequence stratigraphy in basin analysis.

Unit VIII: Economic Geology (25 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 - Introduction of ore microscopy — Physical and optical
properties of ore minerals — Textures and microstructures of ores — Controls of ore Localisation — Fluid
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inclusion in ore mineral assemblages — 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 — Lignite
deposits in India — Strategic, Critical and essential minerals — National mineral policy 2019 — Conservation
and Utilization of mineral resources.

Unit IX: Hydrogeology (15 Questions)

Occurrence of groundwater - Aquifers - Major Basins and Drainage systems of Tamil Nadu - Groundwater
flow - Darcy’s Law - Hydraulic conductivity and Hydrological parameters - Transmissibility, Permeability -
Specific yield and retention - Hydrogeological characters of different types of rocks - Rock water interaction
- Types of wells - Drilling methods and methods of construction, Design and development and Well logging
methods - Pumping test methods - Estimates of groundwater potential and recharge - Managed Aquifer
recharge — Rainwater Harvesting techniques and methods - Aquifer recharge methods - Seawater
intrusion - Study and methods - Electrical methods of groundwater exploration - Tracer — Isotope
techniques.

Unit X: Applied Geology (20 Questions)

Geophysical methods of prospecting — Electrical, Magnetic, Gravity and Seismic — Radioactive methods
— Geochemical classification of elements and anomaly — Geochemical cycle — Geochemical prospecting
— Engineering properties of Rocks — Geological investigations pertaining to Dams, Reservoirs, Tunnels,
Bridges and Roads — Rock sampling techniques — Ore reserve estimation and UNFC. Mining Methods:
Surface and Sub surface — Coal and Alluvial — Prominent mines and mineral legislations of India —
Environmental impacts (EIA) due to mining and mineral processing — Role of Geologist in mining
industries. Natural Hazards - Floods, Landslides, Earthquakes and Tsunami — Causes and Mitigation.
Renewable and non renewable resources. Applications of Remote sensing - GIS and GPS in Geological
studies.
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©\&65Tem6oT, 6T680T emmitiuemeot, (WS, uemesT LHMID UMES.

SiwG IX: waEhs wHDD BHWes uuSlifsafler FrEuy. @SMHlLEHIL LD (10 alleombsdr)
WIHHS WwHMId HOwew) vSliseflesr Csemey WHMID (WPEHSWSHGIUD ; 2 6Tem & WHnID
UWEST&ET — SMUSSLD WHMID UTeeL — UTUU6Te| HMID 2 Husbs — @euefluiiLib wHmIb eumpesit
urgIsTIY — W HHE WHmID BHiwews uWlisefler euemastiunl — WHHEIE O&Fig&eT euemilibley
Hleveyd SLiiun@Bser — sreublemev WHMID W6t CHemey — SrsmGET- LNITEUHESD HTH M)
2 Hussdl (Wweomser, BLe| (Wweopser - ulblfiBb (Wemm&eT — 6r(p LHMID 2 JhiIG6eT —
fBiivunsend — SeoL LUl - CEweLUNH&HET — IMICUIEOL AHNGMHET — SIMIGNeHL.  WHMID
Nlemongaon, (PoSHlwwner L &fser wHmid Crmiseflesr Guwevneoremo; 2 HusSH (PeomeeT —
RUUBSHL UTEHEOTID — HEVEAIGTTENTEMD (PEOMEHT — [HELENTIUY (PEOME&ET, Hevswmiliy
(PEOM&ET — SihisHS 2_HudhS) whHmib FresrmefliL; bmiesr 6resor @ emniiseflesT euemaliun(y b mib
Ofs0s50H&sH60 (peomeer — SresorLmbd Hlemev auemiflems Geudli@un(per 2 Husbdl — WSy
oL (5 &6v; (B! HMID BHmiwesoruuusli Guibum” (K &sner ucvBeaumy Hlmieuctiseflcsr U sr6).
w@GHGVUWITST — G\&sdTeom, HlsSlwecowirenil, & 6ot 169 SIphiIE, DIP &SI, D(HHSIS Fovlide 6T
wHmIDd WIHHHS 6551, ausby Canbmis shHoTemw, S&Fmiscn, &PToHoved, Sefliysgers
whHmid gUGwibd umEl. BoIeTILLSIT&SET — 6TENlFem&l) Yev, S Grm@esreveur yev, G Lq Geui,
glon&l Sbleomusser, wiflsO&TWHEI, Usleom, @eBreflwub, udG&amed HmID em&euorD.

SvG X: Bam' L ssemeuts ulljseflesr SimiauenL&@&U Giboosw QsMHlemI ukiser (20
aSleomébas6ir)

Cam_L ssemovts ullisefley SimieuenL &G0 Ylibeosw em&sWIEHsH0sT CHemes; (WHliss
SINGHNBET — SIMIIEHL&GHU SlibemGW HSWNEHD (PEODEET — U(RSHS 06Ud@GD o L hI&6T —
sWRasHL — I UIflHsH60 - QWG LESL 6L — sIbD HMID HGSE6r — uudlcv (WPermeeT
- @&NeT&HVGTHOIflST QIEHSEHET WHMID DGUDHMIGT HTEmwa6T WHMID Somweser—- Gadliy -
Gofliiugeor G&wliysd Casm”_un(hser wHmIb (WPeomaeer — GFWItY (Pemm&er — (Wedr@&erflTedliy—
&_(HuuBh SHs0uL_L evefloeorev G&wliy — wrhdlwenwdstiul L eueflbesorev Gy, &emm
SWHs Gadloy wohmd Gefli &F&eOls GCasmurh- ShSwredllev  usLU®H SEID
@sndlbhenemovseflesr @Hemeay LHMID (WHESIWSHGIUD — O&meTsHoveilen C&WISH0 (Baeofli),
Bibé&sD QFLSH — 2 mmails — OBISISH0 Guresim uwb wHmIb sMisMIL UTgGISTIY
woonsafler  QungsGam_unhser - 2 eoiey utgsMIbley  CauSluGUNUHL_&6T  WHmID
&SlflwsssSlesr vwesTun(p—BeosWMIlUY (YPeOMEET—2_oTeyUUTGISTUY WHMID STrésl (Huum(.

21. 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.
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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
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 lll: 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.
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Unit V: Chemical Processing of Textiles and Quality Assurance (20 guestions)

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.

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.

Unit 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
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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.

22. povsid WHDHIb H&6u6L JiHleTlucy
UL Oug Oy SIb

GSOSH: 594

DIV |1 HITewsDd hHDIb Fewsib (20 alleombaser)

() mrevsd (p Fews Hlmicueond; &Fews, TSy, QUIIHEMTSIT WHMID HoVTEENT o MIsoiflev
Brovshisefledr HM&&D, Hiovs AMlellicy eSlSlser, Feps FHUTEH O&TeooTL HIT6VEI.

(i) mrovshsefler aemsseT — Gungl, &ovall hHmIb HAniyY HIevskiseT; ShHlwnelley HITovs
Bws s, [HIevs, ugell, CsmPlevwenn @B OMHEEIT.

(iii) mTevs &L Lkiser; Gung HIows & LD, UsSHESm&eT wHmIb O&FUSISSHTETSET QIPHhIseL
(Qung HIevsd) FU_Lb ; Sidlejemi Q&rsgflemow — uSluyflemw &L b, HH6u60 Sidlyb
2 fleow & Lib (RTI), ledr NBIGWIs Y omemrser, Sidleysmi Q&S giflemwsar,
@ungiuemL_Uyseir, Simesr Gleverfl 2 fliob

(iv) mrevs emishiseT wHMID @sMdlewpemn Seowiyser — wbleresiv@asr (UNESCO), & .lieur
(IFLA), eretéoar (ALA); Slmetcoem§ (CILIP); smetéver (ILA); smarigetévgmereid (IATLIS).  ILDS
(International League of Dermottological Societies).

(v) mnovss Gwibum’_196v irs ﬂgjsuasnfﬂasmﬂdﬁ uhi® — Snmeer @omb Gonsedr mmi {ITeV&S
SIM&&L_L_emerm (RRRLF); ususemovd a8 winestlud @ — S6drsUefliiupl_ (UGC — INFLIBNET),
e160TLq 6T6LE (NDLI) National Digital Library of India.

v, II: prevas Buevresoremio (20 alleoméeeir)

(i) Guwevredoremio (Management) — Gam_un(y; ueonwemm; H&sMbsL ueTeflaer (School of Thoughts)
- Buwevnesor smwuller GlFwevUN(h&6iT; POSDCORB; [iTeuss <1,6m60018(5 (1R MHMID HITevEs (& (1L

(i)  mmevs Yifleyselr WHMID GIPSESLTGT UswilEeT — HIT6L O&TAT(PSH6L, CIGMHlevEHI ulb, urmofliy,
mrev Sreucv Gaomey, GHHOIUIUS Gaomey LHMID UIHY SHD&ET, [HITCVLES CUGITEIECHOIT
UNGI&HTE & 6v.

(iii) weofled ewer Gwevnetoremwy — uemfl uGUUMbe, uewil elleumd, I Baity, Csiey, LLINHE,
@&wevSHmedr EHIISEH, 2omb &85 560 GUITSTHENGY.

(iv) B& Guevnetoremw - ere-OFwasSH Lb - ocuemsser, uBalm aIEHESWITET
[BITOLEIEIEOTH S BITGT QU(THLOTEOT <, SMITHIGET, [IT6VES UFSIGOT — HL_Iq.L D LDHMID &6TEUNL_ThIS6HT,
UST6mID [HIT6LEID.

(v) mnevs uSlBeulhsor — yerefleSlaurhiaser; Sildensorr.

v lli: sHER0H QFWeTSSD (HIrevs UEGLUMNIGY) (20 alleomédseir)

() mmevs u@uumiey (Library Classification) — G@asm_un(h; euemruemn; @Hemes WHMID GHT&HEsD.

(i) mrevs uGLUMLE - auemss6T: Gung uGUUMbe] wHHIDL Hoiy vGlumie) usvGeim
uGLUMbe S L hser — Gamevsst u@uiumie| (Colon Classification); (6 H&w UGUUMLIEY
(Dewey Decimal Classification); 2_esvsemmeSlu &&w u@uumile (Universal Decimal Classification)
whHmIb emevtmfl o0 sMaSIrev uGUUMiey (Library of Congress Classification).
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(iii)

(iv)

(v)

Sidledesr &L_Lemwly (Structure of knowledge) — @un(per 2 _(Heunds (PWommser (Modes of
Formation of Subject) — @Bl emmaer wHmIb ellSlser (Canons and Laws), Wlesr 2_flemwseir
@ evmesor smin(DRM)

S(HHHMEED HMID HIHHHTHS UGUUM6| (Facet and Facet analysis) — SiqUuemL 616088 6iT
(PMEST); u@Uumie) - @&m@&GUY oG Weon whmibd &Hedlser, ss660 Dlifleiwedev
Guwev 6y MNleuTd, RS 6Sleurd WHMID Dig&HeiflcdT FTeMUIL] GG (WP DM
GDOSIL_6b (pemm (Notation) — 6uEHSBEET; LEGOTLEOT.

DG IV: 550160 QFWITSSED ([HIToVsEU UL g Wwewndsid) (20 afleomésasar)

(i)
(ii)

(iii)

(iv)

(v)

HTevsl UL Igweundsd — Gam_um(y; eueonmuenm; Gsemeal, Gpnésb whHmIb GEFwWeLUT(H &oiT.
HT6VE HIHUL IqWeL — alem&sHeT — Ubiblemev eugqeuhiser (Physical forms) whmib 2 eir
agehser  (Inner forms) - Ssraflens, amslUBSHSUUL L, WLHOID DsTEUTleHEF—
aemsUUB SHSUULL.  (Alphabetico—Classified) mmHuUL 1qWweLs6T; aUiHSHS ULl lgwev (Trade
catalogue).

mIHuC_1quweb srblemevser (Cataloguing Standards) — gereollig (ISBD); mmbuligwevnds
NS(POD&ET — SiMBISBHIGHETNT aemslu[hSSUUL_ L HIHUL Iqgwey el&lser (Classified
Catalogue Code of Ranganathan), <,bi&lGeum-i@Wfl&Es HIHUL IqwWeunds eSlSleser (Anglo—
American Cataloguing Rules).

FiouBs& srblomevser — wmids (MARC) - &Sersl (CCF); weoflomids (UNIMARC); wmidb21
(MARC21); 516 efleumd (Metadata), LUeiflesr@asmi, RDA (<,5Mm eSleurid whHmib igmsH6v),
HVE&OMEHEIL SL_L_6moUIL.

@unpeir semevliyserr (Subject Headings) — HwijerSlesr Gum(meir &emevtiyseifledr Ll _1q wiev (Sears'
List of Subject Headings), erev&lereiverd (LCSH), eowwiiu@&sUU L wHMID Fal (Fmey
mrHullqueundasd  (Centralised and  Co-Operative  Cataloguing),  Union  catalogue
(sa”_(HUUL_LqW6v).

SV V: 556160 QLSMTEISAT (20 elcoméasor)

(i)

(ii)
(iii)

(iv)

(V)

BHBOUL YHNMBIGHOT — QUEDHSHOT — (PSHEOTEmW, STesorL_mb Hlemev WHMID ewesTmmD Hlemev;
D&  WhHMID WDISTETEm) 6U6NMhGET; Wefls WHMmID Hnieiend &mihs UENThIG6T.

B5&6U6L RGMIhIG6T LSIISEH — IETPEOMEET, (HMIUL HGNIRISET.

S Ir60oTL_MD blemev Db SMITHIGET: DGINSl&er, & 6076088 61O FILIMHIG 6T,
S auemenorIu(h & &SH6v (Indexing) wHmIb &F(H&&s &MIUY (Abstracting) <,&NMThis6N, H&6160
@on@Sleer (Directories), aumpHems ureVMbHM RSMBIG6T; UeSuIieh p&STIThISET,
leTeotam) HH6UL JpHMMBIGET - WVlaTysssd, WIT SHDE&ET, HI6)SHE0NhISET,
NsEems LHNHID Piieyd &L (H60I, &HemeveHEeTEHSFID, DI L eIemHaorUu(b &8s o0
wHmIb &HES GHNIOY, CuhBsmeT WHmID (P (REIEOT SIS SEThIGT.

DISTEOIEn HHOU PSMTHIGET — ST6YSSHOMBIGHOT; (P(R—-2 0T SINSsHommiser (Full-text
databases), Sig0)I&H6L GUONMTHIGEIT, oueilE CUETRIGET, HiEOM FMIHES WHMMHIGET — GIDL_DHEVEST
(Medline), &er6i0@ s (INSPEC) (108696t Usus 6movds &1 neollwd @, S-C&nsSbgI(UGC
e—Shodsindhu) ONOS, @G&ns&iisn(Sodhgangw).

BHHEUL SHNTTHIGOT — HIODH—&FMIHS RSMMITEIGT — UL (Pubmed); &cdreiv©us (INSPEC);
WP BT, UcLELESWES WNNWEE W - S-Csnsslibgd (UGC - eShodhsindhu), Simbs
ewovibiser (Open sources), &MI0 (pGHMHIGOT WLSHIUSH — DF& WLHDID EUEHEVL EUGTHIGET,
U6LEDITL_&LD, DIGTO)IGHEL GUGITIHIEOIT.

v VI: 50160 BFemauser (20 alleomdselr)

(i)
(ii)
(iii)

(iv)
(v)

&6 CFomouseT — QeSS 2 | eolq (GOIUUsSeI whmib B &mev (GMIUyse
Bromeusmer;  uweotmemi &evel (User education); s&éeuevumley (Information literacy).

SowsSlws BsLocv (Literature search) — HIHODIm&ES @sTE&UL (Bibliography compilation)
whHmIb HIreveSleurtiul 1quwed C&emeuser.

pLUY eNdliyemriey GFemew (Current Awareness Service), GaiibhO&H[H&HHILL L  &H8&6:60
aNBlGunasid (SDI), piiereiverev, Wlesr er&Ffléscmas wWHMID 6euemev  SiqUuemL ullevmeot
Cremausor, ag-SwsHslu[hb CFemeausserr, uemL UUN&SSIUL_6mL .

S L euemenoiuB HgHHev (Indexing) whmIb &HSHS GHMOIIY (Abstracting) Gsemeuserr;
uflibglemrsse0 Gaemeu (Referral Service), ulg 61(f & &b CFeme.

Sz o1(h S&ov, @LMPEuWITTY wHmb Gp HAniy Ceemeusdr, Hrey CFemeuserr, SiemevBuél
@& emensar.
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v Vii: seafleof] whmib sewflefl LwesTuNE &BaT (20 afleombaseir)

(i) senfleoll — euemIUIEmHMD; UstTys6IT; Heamfleoflsefledr aEmaUIUNEH EUGTEUNIHOT — &6D6V(LPEHMEEIT;
2 ereit(h wHMID Oeuefllii' (f &nseomuseT; SueorLmbd Hlemev @&WIIY &FNGH6OMHISET;
@&Memevs @S- Gam_un(l wHmID 2 I Fo MISH.

(i) senfleoll @UeTEOUIMHET — EUN(HOT; eHEBSHT — Siemwlly OW6srun(mer (System Software)
wHmIb vwestum’_(H GweT@urapeT (Application Software); Swihi@somb (Operating System) —
6HemM LW6oT HMID U6 LWeoTT; &L Hm GesT@um(HeT hHmib &eoflwflemioujemL weme.

(iii) sroydHomd — Gamunp; sroysHsHer @wovrnsoremw Sicowlly (Database Management System
(DBMS)) — Gasmi_un(p &6ir; @ &wevun(h &6ir.

(iv) prevs sreoflwibisey (poemm (Library Automation) — Gaemew whHmibd CHIE&D; HITLS
Sretlbisbener UGSIseT, Hiows Sreflwbisc OeTEUN(HoT @sn@GUysET —
SeofluyflemioujemL_wemey wHMID &L Hm CeTEUNIHETEHET .

(v) Someonu @amblevmi_ub — 2 eunell (Browser), GgH©ummdl (Search Engine), @mbml(pemm
(Protocol), enereivig 61661 (ISDN), ©@&FmHOUMHOIT 616m6L.

v Vi aser uSlifa] HDID euemoWENLLILNGSD (20 6Slcomda6T)

(i) ever uSliey — Gasm_un(y, eusmrwemnm Bgomey, CHTEHED.

(i)  mnovs @&sIemWLY — Gasm_un(y, eucmruenm, 8semey wHMID GHTeED.

(iii)  seileotl eemevWIEmIDIIL&ET — lem&a&6T — Bovedt (LAN), eumest (WAN), Guwedt (MAN); & 6meoonuid
(Internet) wHMID 2 6iT Gomevorwib (Intranet).

(iv) mrrevss eusmevwemliysser (Library Networks) — Gasmi_un(y, @& emen, @&wevun(h soir.

(V) mrevs ausmevwemly (Pemmemo — &ieu@ss eralley — @&letevél 2 cvas mTHUL 1 (OCLC)
World cat; @58l Sierelleh — Seiretefi@mbL_ (INFLIBNET), @L6o@mbr_ (DELNET). ilcbreorassy
60T GULDIHIG 6D

S IX: B0 DiemwUy (20 eSleoméasor)

(i) &&6ucL Siemwliy — Gsm_un(y, uesoTy&6IT WHMID OFWeLUIT(H &6IT.

(i) BHoH6eucHL Seowly, eerss6r — Fieu@s&, BaH&lw; Qunurer — SevdE&-&nihs; CaHw Simdley
Semeoonutd (National Knowledge Commission); mreushis@hdstcor a5 Swaesb (National
Mission on Libraries).

(iii) s&euevL Semwliyser (Information Systems) — FieuBsas Derallev, WG eoTeiv@&HT (UNESCO),
sneofleid (INIS), idifleiv (AGRIS), SedreivGud (INSPEC), utiGior (PUBMED), Saersiv (CAS);
BaHlw Serellev — Hlevasit (NISCAIR), @L&L1é (DESIDOC).

(iv)] mnovs sel” L emwlyser (Library Consortia) — Gumé@ser, ©FwWeLUN(H&ET; U6LEHVSHEHIDE
wreflusE - S-Csnsfhs (UGC — e-sodhsindhu), eredr—eSleivr” (N-LIST), &lereroen<uii
sal”_L_emwoUy (CSIR Consortium).

(v) Slohs Sigiscv Swssb (Open Access movement); Simibhs Digmisev ey (Open Access
System).

DivG X: Sevds(pemm Kevusbd (Digital Library) (20 eSleomésseir)

() Sowsswomn HIwsd — CasMm_ump, EIEHIUEHDESET, UGS, &(HSSIWeL &L emwll,
Hlemmaer WwHmIb &OmEer.

(i) SovssEoemD HTws GeVTElTEN — GilgEUEKUILY, &L 6oL, STHIEHEVEET.

(i) Sevbswemrm [mIws WTWWwhHHsHT - ShSwnelled WeT(PwhHEsET; &L LbHm
eueordbsMIus (perwwblaer (Open Archives Initiatives).

(iv) smey elleumid (Metadata) — eweommwemnm, Smblemevsdser, e adleurbd Gssflésev (Metadata
Harvesting).

(v) Boevsswoom [HIwsd - 2 (Hpaumsds OFwwenm - SoevdsstuBdsov (Digitization);
OwesT@UNHET  WHMID eussTOUNHET; Hlmieueond &mibs &oemepFlwmiser (Institutional
repositories).

23. SwhSreiwed, 2 _HusS wHmIb 2 Heurds GuTHIuTiuc

(UL dudy Siib)

GOui[H: 399
DIV |: Swssailwuc, SwaScH whHnib SwibiEeilwe (18 ellecméaser)
gsarseflesr Hlemeuuiwed, S wneor 2 1 cvseflesr Fwblemev, 2 (HLMMEFaIqW 2 1 cvseiflesr
@umlwemm, GuhHurty wHmb S BEUIIHL_&eifledr UETLEET, [H(H LD, FFIUL emWID, &is6Taerflesr
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SwibiGewev, Sl oneor 2 1 v SwihiGeSlwedesr o miser, @urmdlpemmaelfleT igqliuemLser,
@Qumdlweomsefledsr  Swdselilwey, &wourefl, ubhsssIHRGET WLOMID UbHESSTHIG6IIET
Sovewrauemwe| beufl, ellemswnedrflovey wLHMID WeTHIHI, &HPEID WHIMID &6HOTL HEUL|LD
Hleomasemer  &FwHlemevliup gy, SwbSlr 2 miysefleperer 2 gmiey, ellems uEGLUUMLEGY,
gwiblemevUu® 681860, Heofliunens &L _Lg evevnaudlie), euedllibseuslie], Slie| &L (Huum’ () &sameor
@urlwemmser, Henfltllssr allemera), SiSlianma setlemwiiu®hss6ev, 056 5lT6), &§6oTiq.6or 2
Goussib.

3iov Il uEpLEUNKefleor aedSiemd WHDHID GugeIeHUY (20 6Sleméas6T)

5m&56, Sifly woOmpb  SLounmpl_sefledsr 2 HLIHDD, EHESIHETHS &H&6 ST,
Np&flesoflesr Cam _un@aser, el Lmseflev @GmsbE&Goun _(f &oemow abobd, 69 L hseflepeTer
BHO&N&OT, (PMIGSHD, el Liisefledr edflevssd, Ymbmev Gam_umpaser, @evedlu 2 (mHemerser
WHMID HlgloeoTTeoT 2 _(Hemenser, Gamer alga @H&6T, Swhslr 2 nuysefler euedlemo whHmIb
Neorulliésesnesr DiqUuenL eulgeuemwUY, SHaoT(H&seT wHmIb SlemeoibsefleT g aemULy,
Hlemevwneor wHMID Hlewevwbhm &eow HMISENSHETET Qg O, &L (HEUTET&HET WHMID
ubmemauly Seoeoriyselflesr  elgelemwlly,  Hlemevulemesonumeiluil_ L. Semesoriiyserr,
s@poreSlevsefledt eugeuemwUY, HThE 2 (Homonsefledr elgeuemwly, 6Slemagwrer&levs eifledr
algaemwly, OBSHlheuneor FomsEhdsToT MNemsFEmbs Diemwlyseiledr 6eilqeiemwL,
saf(pemer UHESSTD WWHMID BovewT AHESH Sl(HEGEWPL UDHEFSSTD, FMUCWES UDHFSSID,
S ubhsssTD WHNIDL GMIHS SIHGEFPL UHESSTD, RUHOW WHMID SHemw Hlemev
Coushsoofliunet, ®IgHD ealugeauemwly, 2 r&femerill wHmId &HESsefledr g euemLULY,
2 H§IH6sor () WHMID SememriiLs s eoor(h&eifledr ol euemUIL.

v Il umibio SwdsaSiuc wHmId FHpen’ L SwbSrs0sNEGE) (20 efleombaser)

umiio uesory&eT, umiio Hlemevuilwe, (RS SemTeilwev, WIsUY, Hlemm, 2 H&b WHMID HmeSesr
sL_(uum’_(f @snG&S vGLuMbe|, umbo (WPHEs6D, CSTi&S wHnIb 2 HeS5S5 T cuemasui (h
gwoedrunpser, uisyreSluilesr gwestun(y, ufloresr uGLUMbE), DiWPES WIgWNs SlTeuriseiflest
un@iblemevts umiigaev, ellefliby DB &E. SiqUuemL BETDHD umbiEaed, @GmiseT eudl umiéeov,
GLmiseiflev Hlemeuol” L SpUL&e6iT, cucmenaserT. & L SwibhSrs0snE&S): GueiL 6t &6 6T,
Slpmest&leiv WHMID SlevnedT &WedlseT — 2 hHaiellens whHmIb erSliellemenr Cam _unhser — Gous
QIGOITUL BIGET, 6THSIG6T WMHMID DHT LWESTUN(H&6T—8[H SHSHISDEHET HMID QIHSEHET — STEOT
2 hoov Casm_unl - S sreor - SblsE sreor Qurdiser, Hlespblemow @&M_Ffumibs sy
8 6001 STl DIemLDUILY.

S IV: @Qeuiu Gundlufiwed whHpib Gaiu SwibiGaliwe (30 allombssar)

SiqUUDL. HHSSHISH&H6T, Oeuliu SwibiEeSwedeT Ledlu, (Wwaev whHnIb SreorLmeug eSSlser,
ey SwhiGeIlwey Siemwiy WwhHnIb GFwWeL(emmET, HMGeom_ &pMHE. Bem(pLy Wwns s 6T emin
wHmId SleoLUiyss6iTemw, Fiemw wHmIb Swevy eumydsefledr uetory, Geuiiu SwrbiEeSlwucy
smins OsMfyser, smu unapl_seflédr usoryser, Ficow OFwWeL(WYemmEoiflepeTer Gl&uemwil
wHMId CFMISEH Ceuliugems saorésl([H &0, MMy WIMHMD ESM_furer ety EwrbiEeSlwucy
sphélseflest uguumbey, erflOunaper wHMID HSeTHE, erfl@uNpeTaefledT usoTlseT, 2 WDy
whHmIb & HUunh&er, 2 _1° seoniey Gunmlseflesr G&ngement — UGINESHESHEHE MM PLOUHIGEI.
g&Slemi @Qumidlullweyv: Bomedl i’ L euememiser, BEmHanssd whHhnib wniEHuhsscw He
Guiu&lesr, Gleonl Lot &hElser. 2 I seoniey Ounlser: s&smHmI-CFbesr U GLm e
sHEs6T. Gafleml L6 whHmib sMHmEETemwssev: Hrmed @efliuser &wmE, Geuiu eréSlsar,
oumy @&oflepl Lo, Hemoudlp YICTL L6t &Wb&; FFI sMHM: FIOUSUGUUETT 6SlerdasliuL b,
Siq LiuemL FFIUUSUEGUUYETT O&FW6L(LD M E6IT.

v V: @euiub whpib Hlemm uflmboib (25 efleoméseir)

@aiu uflorbo Woemmser — 6p ulflbmesr Gelu &L G560, CUIUBSOL &HSHEI, IGTEMT
cUIeow, Hlemevwbm @eutiu &LGgI5SImesr, BT @mi elleflibyemLw &6, &L 1q6060m WHMID
s (Hm umiw Nre| euens uflonbmsSlesr uflinesiobHn SieTe|(HeHE6T. HL_ 6oL W6t S (H&H6iT
wHMIb Gmiser adlwrs ey uflomboésliberer usBaim O&TLiyser, @eutu ellefliby
Si(h & G, BFrHD umbssedesr ellemere), sSlieids Geuiu uflombmbd, &Y WHMID &FMbuey
Guhurdiyseir, euig 6y snrenilser, Yemesonu u@LLMey: ety uflmbdlulesr CEweLSID6dT, LMTD
whHmib NTU pemmser. Hlemm uflonbmibd, 2erBurey Hlemm uflombmidb, 2er(BureneSlesr Glé&Hlesr
a8, Hlemevty Hlemev epevden m 2er(Bureusv, umiio 6dlrey (weom Hleom uflombmbd, 2 KHeb,
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@eautubd woHmiId Heom uflorbm cUyemw, umiow elre) Wemm Hleom uflorbn Semeor
@sniiyserr, HS5flwéss Geutiu uflwrboib.

3iovG VI ewouotiGunaporseremi Siflailiuch whmib 2 Beunsailiwe (25 allcomésar)
2_Bouns &8 606mEUSET LM MID Hlemev euemruL_hiseir, &(Hby S (HLby Smicmu(h iblemev euemIULID —
o1& 06T, eumullpiby, Hlemev wbHOBIGET— uTeusy — TTT euemruL b, &UHby WHMID &(HbyY
Sovouns 2 Bounsd Hovemeuser, Sy LHMID SaHbY Dcvewns 2 BounssSleT Ceutug
H&l&eme, Guhurty wrHmib mI™ ubiser, greremt 2 Geunasailiuch, 2 Gouns Dicveuns GIUNHL &6,
SwhSHr uessryser HMID C&ngemeT, U EHMDUN(HE&ET WHMID UNIIUEHSSID UDI(LPEODEET,
SLSHHISHL WLOHMID HOD-HLS5HIHL OUIIHL &6, &MHS WHMID WIGBTELSST OUIIHL_&6T,
@QumHluiiweveyp @eutiserf], @uIMdIUIweL WHMID VWESTUM (§ U6VULY LDMHIGEIT, &6VEDEUESEIT, (BIHICsoT
QunBL_&6iT.

3iovG Vi 2_Hus Sl Gsmbléopi” ub (22 allcoméasar)

oumitiug QSMPIGLHIL LD — QIG6N 2_(Th QUIEHEEHOHT, Dis([H) 2_6TerEHD, D& &F(IHEUTSSD WHMID eumitiy
Weoms&er, S UupssIse, eumitysefler eugeuemwUy, &HODUTHEET, 2 (heHED 2 _MEVEET,
&Hootev HMID HeTevHm GEFWeLUN(H, 2 CounessHoms 2 (HAMS@GHD OFWEH(PEHDEHOT — QIHEHEHOT,
Goopunpser wHMID Siaysdr, srer 2 Bouns OEwewun(h, 2 BounssHs & 6emHeoTdH &b
@&FWEL(LP HMEEIT, UM S6IT HMID UHMHEAIUL AIlg QIemLUL, @eusvlq ik 2 Beunsid. UHmemeuiSlesr
Goopunpser, eumity, ubmemeuty e (NDT) el §miss wHMIDb Oeus SHorie)
Op&SPilesr 2 Hus s, 2 Geuns @eul (R, @eu’ (f &IEIWST &BHOCUWTSHOsTEGS), Semwiym
Swhdr spellser — HEHW seoLFL SWHSITD, HemeruilhsH6v, HI(HEU, EDTEHSH, UDHEFESHESTID
@a”_(Hsev wLHHID OC&MHEGISL, Seowiy CrrsHems HETESHHM, QPESEHETT Semply
@&weL(Pemm&6T, Hiwor Seowly, CNC Swhslr sapailsedr, cmswpemn 2 miiy Hlreunésd —
SPH5H60 HMNID &L G6v Hlemeuwib.

v Vili: Seremaniiuec whHmib sré & Huun® (15 allcoméeser)

eurbyser, @unpsshiser wHmIDL ebiyemw, Ghflwed wHmb Gsnewr SiereS(Hh&serr, opeifl
Serellwey, Govsrr opeifl Dieremey weoll- euemESH6T, Hafleoflemi e, CMM &6dT g UucmL &
&({HSHGH — CMM Seir auensser, SwihSHr Cnnd @, 2 palg e SereiBh — G Hesremw — S oL
HEOTEOW, 2 (HeT Hedremw, Guhuriy Fiemw SeneSEH, CO&TLiY wHMID CSI_FubD (WEOMEET,
&6, umbdser wHMID OGetublemev SereSH. yoreflGlwey sI& &U_(Hounl, & HuuI_(H
aSlemdasUuLhiser, erpy wrSlfl, Bbussscoremw, TQM, 58, ISO srblemevser.

Siou@: IX CAD / CAM / CIM / FEA (13 eSlcoméaair)

sofleollam euemrHemeutles g UuemL_s&eir, eugeiwevent wrSlflunsser, sm & mBLOSwev,
go mi&eifledT Goememor'iy, CAD sblemevseir, CIM &6d1 Diq UuemL_&6iT, 2_hHudhSls Sl L 1l_6v whmyb
s_([Houn@, sedfleflem Gewepemm Sl L bl 6, Hoflwemm 2 Husbsl, OpSlipouncor 2 Huss
SiemllY WwhHMID Sreoflwrhi@ udlsM _1q euNseoT Diemwiil, & W @sMlcmHL ub, 2 _Hudsl Si[HES
Hlesbe] uGlumbe) Gsmplevgiemon erbSlreflwc, Caisems 2 Husbsl Hewp Cvr 2 muss (JIT),
Owedley 2 _Hussl, FEA ellgpieirer 6o uiflomer &e6mords @ &6, &5 Uflonesr Siemey(m WIMI&SET &mi
&H6018(& &6, S Uiflnesor Slem&west M6 &mi & 60T & &I, FLH6IT &lememTomM] 2 _(HEUTEELD.

Siv@ X: @smlevgienm Qurmdluiiueh whHmib Guevreiremno (12 allemds6r)

uefl Spiiey — HIL UKIGET, (PeOMD Wie| LHDID vl SerTeSHe6r ChTdshiGeT — SiqluemL,
@swev(pemm, SWHSlT &oeow abhmsev wLHMD Sl Ll e, swmfliy euflemswenm, FI&HEG
sL_(huun@y — E O Q — Sierey seirepulg &eiT, ABC u@liumiiey GUN(HOT sm&IWMEHEH60 HmLDUILS6IT,
@Qswevum”_(H poImbES, Gmflwev Hlrevndsb, Hblbevdsev Wemm, Cunds@Garsdg IS,
05168 wrSfl CPM whmib PERT, euflems wnslflser. Goevnsssremw Gsmun whHmib
BeOL (Weom, SI_L IO 6b — (WIgO[HSHSH60, R (RHIGWE S, Usnilumemiser &(Homs, 2 HHIH6L,
Hmeuembs G ioub, & (BUUBSSHIH, &S_(HUum_ (B HIL ubiseT, OsMdlgIemn urgHSIOY -
Sblemevsseir — OSHA.
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24. Pharmacy, Clinical Pharmacology and Micro Biology
Degree Standard

Code: 516
Unit I: (20 Questions)
1) Historical background and development of profession of pharmacy: History of profession of
Pharmacy in India in relation to pharmacy education, industry and organization, Pharmacy as a career,
Pharmacopoeias: Introduction to IP, BP, USP and Extra Pharmacopoeia.
2) Calculations:
Posology: Pediatric Dose calculations based on age, body weight and surface area.
Pharmaceutical calculations: Percentage solutions, Alligation, Proof spirit and isotonic solutions based
on freezing point and molecular weight.
3) Unit Operations: Size reduction, Size separation, Mixing, Filtration, Centrifugation, Evaporation,
Drying, Distillation, Heat transfer, Tablet Compression and Tablet coating.
4) Coarse Dispersion:
Suspension, interfacial properties of suspended particles, settling in suspensions, formulation of
flocculated and deflocculated suspension. Emulsions and theories of emulsification, micro emulsion and
multiple emulsion, stability of emulsions, preservation of emulsions, rheological properties of emulsions
and emulsion formation by HLB method.
5) Pre-formulation studies: Introduction to pre-formulation, goals and objectives, study of
physicochemical characteristics of drug substances
a. Physical Properties: Crystal & amorphous form, particle size distribution and determination, shape,
flow properties, derived properties, solubility profile (Pka, pH, Partition co-efficient) Polymorphism.
b. Chemical properties: Hydrolysis, Oxidation, reduction racemisation, polymerisation.
BCS classification of drugs and its significant
Application of preformulation considerations in the development of solid, liquid oral and parenteral dosage
forms and its impact on stability of dosage forms.
6) Pharmaceutical Excipients — Used in Liquid, Semisolids and Solid dosage forms.
7) Quality Control Tests of the following formulations: Oral Solid dosage forms, Semi solids, Oral
Ligquid dosage forms, Parenteral, Ophthalmic preparation and Pharmaceutical Aerosols.
8) Cosmetics: Formulation and preparation of the following cosmetics preparations- Lipsticks, Shampoos,
Cold Cream, Vanishing Cream, Tooth Paste, Hair Dyes, Sunscreens.
9) Packaging Material Sciences: Materials used for packaging of Pharmaceutical products, factors
influencing choice of containers, legal and official requirement for containers, Quality control tests for
containers and rubber closures.
10) Bio availability and Bioequivalence: Definitions and objectives of Bioavailability, absolute and
relative bioavailability, measurement of bioavailability, in-vitro drug dissolution models, in-vitro-in-vivo
correlations, bioequivalence studies, methods to enhance dissolution rates and bioavailability of poorly
soluble drugs.

Unit II: (15 Questions)

1) Pharmacokinetics: Definition and introduction of Pharmacokinetics, Compartment models, Non-
compartment models, Physiological models, One compartment open model

a) Intravenous Injection (bolus)

b) Intravenous infusion

c) Extra vascular administrations.

Pharmacokinetic parameters — Elimination rate constant (Kg), Half life (ti2), Volume of distribution (Vd),
Area under curve (AUC), Absorption rate constant (Ka), Total body clearance (CL;) and Renal Clearance
(CLRr) — definitions, methods of elimination, understanding of their significance and application.

2) Good manufacturing practices (GMP)

3) Good Laboratory Practices (GLP): Organisation and personnel, Facilities, equipment, Testing
facilities operation, Test and control articles, Protocol for conduct of a Nonclinical Laboratory Study,
Records and reports, Disqualification of Testing facilities.

4) Warehousing: Good Warehousing practice, Materials Management.

5) Quality management systems: Quality management and certification: concept of quality, Total Quality
Management, Quality by Design (QbD), Six Sigma concept, Out Of Specifications (OOS),
Change control, Introduction to ISO 9000 series of quality system standards, 1ISO 14000, NABL.

6) Over the counter (OTC) Sales: Introduction and sale of over the counter and Rational use of common
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over the counter medications.

7) Drug Store Management and Inventory Control: Organisation of Drug Store, types of materials
stocked and storage conditions. Purchase and inventory control: Principles, Purchase procedures,
Purchase order, Procurement and stocking, Economic order quantity, Reorder quantity level and methods
used for the analysis of the drug expenditure.

8) Novel Drug Delivery Systems: Ocular Drug Delivery Systems, Transdermal Drug Delivery Systems,
Implantable Newer Drug Delivery Systems, Targeted Drug Delivery and Controlled Drug Delivery Systems.
9) Blood products and Plasma Substitutes: Collection, Processing and Storage of whole human blood,
dried human plasma, plasma Substitues

10) Fermentation methods and general requirements, study of media, equipments, sterilization methods,
aeration process, stirring. Large scale production fermenter design and its various controls. Study of the
production of — Penicillins, Citric acid, Vitamin B12, Glutamic acid, Griseofulviin.

Unit IlI: (15 Questions)

General Microbiology & Immunology

1. Morphology, classification and identification of Bacteria, Virus, Fungus & Parasite
2. Normal microbial flora & Bacterial genetics

3. Culture Media & Equipments in Microbiology Laboratory

4. Sterlization and disinfection

5. Testing of Sterlization & disinfection including sterility testing of pharmaceutical products.
6. Bio Safety in Microbiology Laboratory

7. Cultivation of Bacteria

8. Structures, Cells and functions of Immune system

9. The complement system

10. Antigen-Antibody reactions

11. Hypersensitivity

12. Tumour Immunity & Immuno Haematology

13. Immuno Prophylaxis against infectious Diseases

14. Immunotherapy

Unit IV: (20 Questions)

Clinical & Applied Microbiology

1. C.N.S infections

2. Respiratory Infections

3. Urinary Tract Infections

4. Gastro intestinal Infections

5. Genital Tract Infections

6. Congenital Infections

7. Infections of Eye, Ear & Skin

8. Infections of Cardio vascular System

9. Pyrexia of Unknown Origin (P.U.O)

10. Zoonotic Infections

11. Collection, Transport and Disposal of Specimens

12. Environmental Microbiology (Food, Water, Milk and Air)

13. Microbial Control — anti microbial susceptibility testing

14. Microbiological Assays for Standardisation of Antibiotics and Vitamins

15. Bio medical waste management

16. Emerging and reemerging infections — Bio Terrorism

17. Advanced Molecular Techniques in Relation to Diagnosis of Infectious diseases & Basic molecular
biology related to infections

18. Anti microbial resistance and antibiotic policy

19. Newer Vaccines

20. Quality Control, Audit and Accredidation of Standard Microbiology Laboratory.

Unit V: (15 Questions)

1. Atomic structure and valency, Radioactivity, Radio isotopes and Pharmaceutical applications of Radio
Pharmaceuticals, hazards and precautions.
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2. Sources of impurities in Pharmaceutical substances: Limit test as per |.P; Fundamentals of volumetric
Analysis. Errors: Sources, types, methods of minimizing errors, Accuracy, Precision, significant
figures.

3. A systematic study of inorganic compounds for their preparation, assay and use which includes
Gastrointestinal agents, Topical agents and Dental products.

4. Preparation and use of Chemical reagents and Volumetric Solutions as per Pharmacopeia in
Pharmaceutical Analysis.

Unit VI: (25 Questions)

1. Principles and Pharmacopoeial Assay Procedures involving Non-aqueous Titration, Redox,
Diazotization, complexometric methods, electrometric titration, gravimetric analysis.

2. Chromatography — Thin Layer Chromatography (TLC), Column, Paper, Gas Chromatography (GC),
lon exchange, High Performance Liquid Chromatography (HPLC), High Performance Thin Layer
Chromatography (HPTLC), Gel electrophoresis.

3. Theory, principle, instrumentation and applications of colorimetry, UV-Visible Spectrophotometry,
Spectrofluorimetry, Nepheloturbidometry, Infra-Red (IR), Mass, Nuclear Magnetic Resonance (NMR),
Radio Immuno Assay (RIA), Polarimetry, Refractometry, Thermal method of analysis — Thermo
Gravimetric Analysis (TGA), Differential Scanning Calorimetry (DSC), Differential Thermal Analysis
(DTA), Atomic absorption spectroscopy.

4. ICH guidelines — Calibration and validation, calibration of electronic balance, UV spectrophotometer,
IR spectrophotometer, Fluorimeter, High Performance Liquid Chromatography (HPLC), Gas
Chromatography (GC), Flame photometer.

Unit VII: (20 Questions)

1) General Pharmacology

Sources of drugs, Routes of drug administration, Dosage formulations, Pharmacokinetics,
Pharmacodynamics - Good Clinical Practice- Patient compliance, and self medication, Placebo medicines
and pharmacoeconomics.

Discovery and development of drugs - Preclinical studies in animals - Clinicaltrials - Official regulatory
guidelines.

Orphan drugs, Pharmacovigilance — Pharmacogenetics - Adverse drug reactions and monitoring - Clinical
importance of drug interactions (both pharmacokinetic and pharmaco dynamic interactions with special
reference to antimicrobials, NSAIDS and cardiovascular drugs).

2) Drugs Acting on Nervous System — Central Nervous System

General anaesthetics and Pre anaesthetic medication — Antiepileptics — Sedatives and Hypnotics — Alcohols
and disulfiram — Psychopharmacological drugs (Anti-Psychotics, Anti-depressants, anti-anxiety
agents, anti-manic and hallucinogens) — CNS Stimulants — Neurodegenerative disorders — Deaddiction —
Drugs of abuse, drug tolerance and drug dependence.

3) Peripheral Nervous System & Autonomic Nervous System

Neurohumoral transmission in Automatic nervous system, Para Sympathomimetics, Parsympatholytics,
Sympathomimetics, Sympatholytics, neuromuscular blocking agents, Skeletal muscle relaxants
(peripheral), Local anaesthetic agents, Drugs used in Myasthenia gravis and glaucoma.

4) Cardiovascular Drugs

Drugs used in congestive heart failure, Anti-hypertensive drugs, Anti-Anginal Drugs, Anti-arrhythmic
drugs, Hypolipidemic Drugs, Drugs used in the therapy of shock.

5) Drugs Acting on Hemopoeitic and Renal System

Haematinics - Coagulants & Anticoagulants — Fibrinolytics & Antifibrinolytics — Antiplatelets— Diuretics.

Unit VIII: (20 Questions)

1) Drugs Acting on the Gastro Intestinal System

Anti-ulcer agents, Drugs for constipation and diarrhea, appetite stimulants and Suppressants, Digestants
and carminatives, Emetics and anti-emetics.

2) Drugs Acting on Endocrine System

Anterior pituitary Hormones - Thyroid Hormones — Corticosteroids - Insulin & Oral Hypo glycemic drugs

- Male & Female sex Hormones - Oral contraceptives - Uterine stimulants & relaxants.

3) Immunopharmacology & Autacoids

Cell and biochemical mediators involved in allergy, immuno modulation and inflammation, hypersensitivity
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reactions - therapeutic agents for allergy, asthma and COPD - NSAIDs & DMARDs & gout — Antihistamines
- Serotonin agonists & Antagonists.

4) Chemotherapy

General Principles of Chemotherapy, Sulfonamides and co-trimoxazole, Anti-biotics: Penicillins,
Cephalosporins, Chloramphenicol, macrolides, Quinolones and fluoroquinolones, tetracycline and amino
glycosides, Anti-tubercular agents, Anti-leprotic agents, Anti-fungal agents, Anti-viral drugs,
Anthelmintics, Anti-malarial drugs, Anti-amoebic agents, Urinary tract infection and sexually transmitted
diseases, Chemotherapy of malignancy.

5) Bio-Assay

Principles and applications of Bio-assay, types of bio-assay, bio-assay of insulin, oxytocin, Vasopressin,
ACTH, d-tubocurarine, digitalis, histamine and 5HT.

6) Miscellaneous

Vaccines - Dermatological preparations - Chelating Agents.

Unit IX: (20 Questions)

1. Alphabetical, Morphological, Taxonomical, Chemical and Pharmacological classification of crude
drugs.

2. Adulteration and evaluation of drugs of natural origin. WHO guidelines for the assessment of herbal
drugs.

3. General introduction, composition, chemistry and chemical classification, general methods of
extraction and analysis, bio-sources, therapeutic uses and commercial application of following
secondary metabolites.

Alkaloids - Vinca, Rauwolfia, Belladonna, Opium

Steroids, Cardiac Glycosides and Triterpenoids - Liquorice, Dioscorea, Digitalis

Glycosides - Senna, Aloes

Tannins - Black & Pale catechu

Volatile oils - Mentha, Clove, Cinnamon, Fennel, Coriander

Resins - Benzoin, Ginger, Asafoetida, Colophony

4, Isolatlon Identification and Analysis of following phytoconstituents
(i) Terpenoids- Menthol, Citral, Artemisin
(i) Glycosides -Glycyrrhetenic acid, Rutin
(iii) Alkaloids - Atropine, Quinine, Reserpine, Caffeine
(iv) Resins - Podophyllotoxin, Curcumin

5. Homeopathy: Introduction, Basic principles, Preparation and evaluation of Various Dosage forms of

homeopathy system of medicine

Marine Drugs: Novel Medicinal agent from marine sources.

Herbal Cosmetics: Sources and description of raw material of herbal origin used via, fixed oils, waxes,

gums, colours, perfumes, protective agents, bleaching agents, antioxidants in product such as skin

care, hair care and oral hygiene products.

"o oO0 TR
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Unit X: (30 Questions)

The Drugs and Cosmetics Act, 1940 (As Amended from time to time)

The Drugs Rules 1945 (As Amended from time to time)

The Cosmetics Rules, 2020 (As Amended from time to time)

The Medical Devices Rules, 2017 (As Amended from time to time)

The New Drugs and Clinical Trials (NDCT) rules, 2019 (As Amended from time to time)

The Drugs (Price Control) Order 2013 (As Amended from time to time)

The Pharmacy Act, 1948 (As Amended from time to time)

The Drugs and Magic Remedies (Objectionable Advertisement) Act, 1954 and Rules, 1955 (As
Amended from time to time)

The Narcotic Drugs and Psychotropic substances Act and Rules, 1985 (As Amended from time to time)

NG hWNE
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25. 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.

Unit lll: General Chemistry (20 Questions)

Reaction Kinetics: Rate laws - rate constant - order and molecularity of reactions - |, Il, lll, 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.

Stereochemistry: 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
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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: Micro sporogenesis, 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
printing, STR Typing.

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

Microbiology: 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 —
Memory Devices - 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 - ldentification 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)

Questioned documents: 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.
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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

26. 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
Chebychev’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.
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 — 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 Ill: 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 22 and 3?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 —
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Overview 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.

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 IX: 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 and 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.
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() Qunapemanrd SO 6v: wbsneor(hd S Lmsar — Sl L s w - HSésGw - HH
<3,@wné (NITI Aayog) — Siréledr mev wHmIb Geuemeveumiiiy EUIHESE Sl L hiser.

(2_) L&BETEGNS: &HHHTOGHTENS WIHMID WHMID WHETOGTEmESL YeTefl elleurd — eumiemd
WliLS Sl hisseir.

28. 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 1l: 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
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Phases of EIA — Environmental Concepts — Sustainable Planning — Eco Cities, Compact Cities, Smart
growth, Sponge city.

Unit 1ll: Remote Sensing, G.1.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.

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
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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.

29. 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)
30. uweoonbd WHMID &bmicvnaiicy
UL Uuiq Uy SIb
SOWSH: 597

Siv@: | Fbpicvreiiuch Gsm™ un@sdr hHDIb HL AIgHnEH6T (20 6llembsor)

&hmievreiwch M(P&D — EUIIHET WHMID 6T6LEM6Y, H(HSHSI FoMIGET WHMID &b micvTesledr
UmSHHT — S@HSwr wHmIbd SWIPHT 196b &bHmievnellesr ufleomod -  UweTSSh&TeoT
HNGBoT(HHL — OHML_&&EM6V UTEVTM), U6ST6OL W HISTEHD, STeubiser CHTmIb LwesTd — auemihs
o CuUTd@seT — sGhmieuT DemwdEsD, SHEW DirsE — SWOIDBTEH THST sHhHmievndsienn
whHmd Hliiceurss &L Lemwiy — shmieur yeirefl eSleuriserr.

DivG: Il SHHw & mieoms uetorL_thuser (30 efleoméser)

s&hmievns uesorLhiselfledr Heoflggiaunner Sibghser — sbhmieun’ vweflaemer FFIUUEGN —
GHOTMIHET, SLHBOTHT, SBIHIGOT, STEUIhGET WHMID 6SleukiSOIHIGET, (L& 6T EHLOWITET
eucoteSlevrbi FresoTmevhseT WHMIb CsHw | hsnsser, Bi Hlemevser, sWlpsabd — Hlevb, smbHmy,

Page 130 of 163



B FmMihs FMHEF L6 &6DHSHEHET.

G _6mL_&6IT, DITCTOEHTHAT, A(HhsM _ Swsahisedr, GCsmilevsedr, @ oumeuwnser, @S
wHod Gp Fow elum” HéE&Hu SLiksedr — WbleTev@asT 2 s WIYS &ovhsser, SWOIDHT(H
IS HO6VHIGHEIT MHMID HL_1qL 5860608 F6r MIG6IT.

sEoTHM_Sasor whmIb SlHelpnsser, BT (FUUD HL ORI, HL6OID, S6mF, HMHeV LMHMID
608 65l6m6oTT OUT(HL_&H6T — FmLOW6L S&bhmicvm — ShSWw wHmID SWIDHT 19651 (WEHSIW &b mieur
L UNED&H&6IT.

3iov@: lll GunrsGard g (20 allenméser)

eurounm) wHmID evemi&S — Hlevd — Bif wHMID sTHL — Heoreudl Cuns@GarsdSler cuemissl —
ShSw &gmemov euemevwenly - ShSHlwnedlesr (WHESWS OSM_feueiorg 6uemeVWEmHOUL —
ShHwnellev @ M_iieuesory &hmieuredledr euemsser — B auPliGurs@&ourdgs — O&FNE&s
HUULSOT — UL (GH&BET — WlHemey 2aril — Bl wHMID Sreveumill UL @&GH&6T — UL (& S60eulhisHer —
ouneor@euefls @ mdlbanemev, ShSwneldlev ellwneor Hmeucmhiser, usfleser, &ibHGuTemSW
@ &ITET6m&H&H6IT — NIDITEOT FITE GOITRIG6IT.

v IV i@l GFweun(p&ser (20 alleomébaser)

shiGb dpSlseflesr Csmbmd wHMID evemiEH - SHEGWVILGSH ST 6cuemHSHSHT WHMID
QSUUN_IqW6y, SDieTe], SUllLb, asssdr, Sl b, Gsemey wHMID 2 Flemwwmemt
Siq UuemL_ullevreot Hhi&D 65l Sl&seT — QSMLTyemL W 2_6xT6) CFmaUsET — GlememnTd &ibi@WILb
- MBS ummofliy - ungIBMIY SIb&FhSHT - (WTDieUevs Guevneoremw - usley
HEOL (PEOMEGT — 2 _60I6)] WHMID unehiseflesr auemasser — ellbhusneo Hlemeuwhiser WHmib
NlembuUNhISH6IT.

DivG: V sbmieun heosliu@ssisc0 whHoib Guibun® (25 allcomdser)

&hmievn &bhensUUB &815660T HooflsgiaunneT Sib&hiser — Fhensl Glifley - &hemsiu( &&isHov
Hsovemey — &hHmieun’ vwenflseflesr HLSoms — eSlHGWNs eudl WHMID DGET LETTUSET — &FlhoDs
QIMLES - FHoos Wersafliy — &bhmieon S eumpbensd &RHE - &FHeosUu([H&&ISH00
Gubun@ - Gwbum ighsrer &spodlser - Someonu FHhosUUBSHSHML , WDleTeoTE
FHoosUu[B &GS — 2 oTHI_({ whHmIb Fieu@HEF UWEDT FHEOSEHOT — &HMIGVIT) UGSTL Ih1& 66T
oL wemUu{h $&HH0 — "oNwssE ShHwn Clréemmb - "semss6T 6(HEUNEHID (Lg.cudlcvemou:
SWOIDHBM 19651 SiTgambd - Fieu@se whHmib Cs5&w &hmicvr Sleonbd — Gmilenw SHSwn Swosb
wHmId Gp S L hiser.

Div&: VI &bmicvrailiuch Gsndrens wihHmib Hi° L bl _6b (15 alleomdaeir)

shmievreilwey &reTemssuilesr 85 6emey HMID CHIe&mHIG6T — somedT FMieRedr” & (R — 616v.Cs. e
G (BoL&ESTVE GWR). 1963 - Calw &hHmicund O&TETEns, 1982 — W eoiev &R, 1988 —
uesoremL W Hlemeoiayd Hesreombuser ungismiLyg & L b, 1904 — uetoreoL W Hlemeoreyd &edTeorhisser
wHMID OSMELESIIWEL GevIkiHeT WHMID 6T&FhG6T &L b, 1958 — @hSw shmieur HlSléswsd —
s&mmieon Bsneor Sl @&wey S Lib, 1992 - Ba&flw s&bmevnd ©@&MeTems, 2002, 2023 —
obhsneor(Hd Sl Libisefley sbhmievr — SWOIDHNEH &bHmicvnd G&TeTemns, 2023 — DI (B HLE&6T
whHmib CrdIwemmseT — Gung seoflwmi e’ L mesremw (PPP).

iov&: VIl uwesor Hlmiaieer GFweLUN(B&6iT HDID &hHMIeVT HL ALY &eD&ET (20 aSleomésser)
uvweoor Hlmieueond SiemwSHHev WHMID USle], UhIE WHNID CIEHSHET — SFMHMIGVT HL GG HHS —
@snE&UYE sbhmievr — vwerd SWTloy — &hHmievr C&Fe| — UWEDT HEDL (PEDME&6T — UKo
N QUOTTRISOT, HL6)FEL_ [, HIooWwa&EE_ [, &e&MsM Sl emmser, uwet sMUISEH, &his Diind),
SibHlwéE GFevneuemnil 1HeoL (P HMEET — LIWEsT 2 6oL 6o 691&&er.

3iev@: Vll &bmieoms yaluShued (25 efleomdbser)

Sipdlwnelledr GuerSst LeNuGlwed — slemerdaeorL b — sieublemev — bl Siemwiiy — Slemiser
- swoaeflser — ShSHlwneilesr Sir&flwev yailuGlwev — &Ffeu@set) Cund@Gaurs g wIkHM_[HU UGS,
TCA1, TCA2, ophmid TCA3, ewedimi 6T(R&G! B&HTSH &HMUS[H&6IT, BT(H&H6T, §6MEVHESIHIGSET HMID
@&oveuanfl — 2_6vs @I WesorL_cvrhiser, GMT — &l @b wesorL_evibd
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iov&: IX &b mieur Himaicnhiser (15 alleomédasaer)

2 ows G&mhmiovr Himieueond (WTO), uestemi (i euneymislé swsb (ICAO), &Ficu@ss ellomess
Gurs@aursd g Hlmieusond (IATA), uSlGlé uEG S vwesr Himieueond (PATA), S LWETT(P & &6
s (TAAI), sieuBss shiGD NBS wHmIb 2 eweus Fhsbd (IHERA), CgaTallbSlw GhiEb
NpSleset wHMID 2 ewraushseT Fhisb (SIHRA), S8hSws shiEGD NS wHHD 2 cwreNs
shshsofledr gal Lemwly (FHRAD), ShHu aisss whHmib smdeugiecon &emusertliesr
gal”_L_eowU (FICCI), 8hSHws @amplev siemm whHmib eisbss &emu (SICCl), ShSHw &b mieor K
swa&b (TFCI), Cremeuser arbpmindl 2asb@&Gelliy semu (SEPC), ShHw &bmieorm erbum’ L memt
sps&b  (IATO), Csflw abmievr RBounsemest &emu (NTAC), SphHw &bmevm WHMID
NmHCsMbUcH SieomwiyseflesT sl Lemwiy (FAITH), @bSw snessd s&bmicom erbum’_L memt
&W& (ATOAI), ShSwi Curmtys &bhHmievr &mhsd (RTSOI) whHmib SHSw uesTeom ([ &b micom
Uweoor ar um’_L_memi &hisd (GTTAA)

3iov@: X &b mievnelleir Hmésb (10 allcoméseir)

Griiemm wHmIb eT&liwemm — &Fews, ustorun’ ([ WHMID CUIIHMESITS STe&HIGET — CUTSHs
HMID &HMIF G ellemerayser — el 2 &8 wnpnhser — Hlads cuenis&lesneor SovdE&aer
(SDGs).

31. Visual Communication
(Degree Standard)

Code: 477
Unit I: History of Photography (20 Questions)
Evolution and invention of photography and the camera - Basic principles of photograﬂhy—Camera parts
and its functions- Photography as a medium of Art and Science-Photography in 191" “and early 20!
century- Technological innovations - Transition to digital age — Digital evolutions in Photography-
Contemporary and future trends.

Unit 1l: Basics of Photography and Techniques (20 Questions)

Camera anatomy — Parts (Lens, Body, Flash Light, View finder). Lens — Normal, Wide, Telephoto,
Macro. Depth of Field

Depth of Focus, Mounts: E-mount, A-Mount, PL-mount- Block lenses and Zoom Lenses, Focal length
Aberrations.

Exposure — Bracketing — Exposure triangle — (Aperture, Shutter,ISO) Over Exposure, Under Exposure
— Toe & Shoulder region- Histogram — False colour — TTL meter - HDR.

Sensors — Human eye — Pixel — Resolution, Image formation — Electronic shutter, Focal place shutter.
Shutter - Types — Mirrorless — Portrait Wildlife, Sports, Candid.

Mode- Portrait, Shutter, Manual, G Mode, Arial, Mobile, 360~ Geo tag Remote Sensing, Infrared.

Flash — Types - On-cam flash, High speed sync, TTL, Ring, Umbrella, Wireless — Flash sync.

Colour Space — Colour Temperature- RGB, CMYK — Sharpness — Contrast, Brightness- W hite Balance.
Light Source- Indoor, Outdoor, Flash, LED, White Balance.

Unit 1lI: Visual Aesthetics (20 Questions)

Basic concepts of visualisation in Photography - Understanding of Indian and western visual aesthetics-
Principles of Composition: Rule of Third, Lead in lines, Diagonal. Framing, Depth of field,Cropping, Aspect
ratio etc., - Modern concepts of digital photography-designing Visual communication and photography
as a means of expression - understanding of visual practices and contemporary transformations. Angles
and Shots.

Unit IV: Photo Journalism (20 Questions)

Objectivity — Truth, Timeliness, News value. Visual appeal - Publicity, Propaganda, Framing, Revelation,
Rhetoric, Image manipulation, Distortion, Captioning and content creation. Documentation — Archival,
Stock Photography. Eye tracking — Simplification. Limiting focus, de-cluttering. Pictorials — Gendered
image, Epitome, Un obtrusiveness, Hyper photography, Proxemics, Copyright, manipulation.
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Unit V: Camera (20 Questions)

Camera - Types —SLR, TLR, DSLR and Mirrorless —Aspect ratio

Recording Formats — Memory Cards (SD, Micro SD, CF card (compact flash) — Speed, Memory, XQD
card.

Unit VI: Equipments (20 Questions)

Filter — ND, Polarizer, UV,Colour Conversion Effects Filters, Gels, Modifiers — Gobos, Patterns.
Tripods — Monopods — Gorilla Stand — Rings. Reflectors — Diffusers

Lights — Flash light, Umbrella Light, Wireless Light, Natural Lights,

Batteries & Power supply — Battery grips — External Battery packs, Cables.

Unit VII: Lighting Techniques (20 Questions)

Lighting - Types — Natural and Artificial — (Sunlight, flash, LED...) — Visible spectrum —W avelength - Hard
light — Soft light, Portrait, Sports, Product (Table — Top), Candid, Flash Photography — Event — Hard Light
— Soft Light — Diffuser — Back Light — Types of: Ambient, Flouresence, Reflector, soft box— Rembrandt —
Chairoscuro, Noton, Butterfly, Split, Rim, Flat.

Colour temperature— Kelvin — 3 Point lighting Contrast, ratio (High key, low key)

Colours — Tint, shades, Tone — Saturation, Brightness, Primary &secondary (RGB & CMYK) colours —
White Balance, Black Balance.

Unit VIII: Post — Processing and Editing (20 Questions)

Introduction to Adobe Photoshop - Software interface and cutting tool, Repair and retouching (crop
tool, frame tool, Eye dropper tool, Healing brush, clone stamp tool, Erase tool, Dodge tool, pen tool, layers,
blending modes) , File formats RAW and JPEG .

Adobe light room : Software interface, tagging photos, processing, creating preset, exporting pictures,
colour management, Resolution and pixels for punting image, cropping, resizing Noise Reduction, HDR
Dynamic Range, Curve adjustment, panoramas and composites, Raw processing.

STORAGE: RAM, Graphics processing, Raid storage, Memory cards, External hard drive, USB flash
drive, Solid

State Drive (SSD), Hard Disk Drive (HDD), SD, Micro SD card, Cloud backup, Metadata, Keywords and
Tags.

Unit IX: Social Media: (20 Questions)

Highlight industry events and exhibitions -incorporate visual storytelling - through captions / end notes
engage with interactive posts, Plan and automate posts, Visibility and exposure, networking and
community building feedback, Copyright and unauthorized use protecting your work, Algorithmic
challenge, Instagram, fumble, Behance Pinterest, Facebook, You tube, flickr.

Unit X: Professional Practices: (20 Questions)

Building a photography profile - Copyright Act(1957) - copyright infringement - Social Media usage -
Unauthorized sharing - Misuse of reposting - infringement -Protecting the ownership; Water marking,
Reverse image search - Fair use policy - Popular photo agencies: AP, Getty images, Magnum, istock
etc. - Business of photography.
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GOOweH Dicbevgd WLOHM BLENIGSOSESGSD QuIMUGUDUMT 6TesTug GNISSHID I
2_mSlewmndlencsr Gsiauisefll@pbg Oubm Homevemwd & evorsreaofliumemflb
&Iitl&e Goustor(hib.

Baiicuiser Baiadbaal GHlov Diemmdb s esorsneiliuneri / &ocmevemind & 6orsiTeoiliiumen /
RIe)| DieeviseT / AISsMmb Sefldsiul L BUFs6T 6Teu(BlD enindld &L 1q cmeor
payssns CslG0bolur(ps Sauiseflb sreoriléss Geaieor () b.

Coiicuiser EWSHEEL 1I9emeor  Hhisens  ungisTItley  HlIbsTons  cmeusgis
@smerenGeaucior(fd. Bapieuiser, HhisoTg IEILSHEEL 19emer SihES &L CoHiadE
@sfley @suwuBD Chioysefley / Gsiaumemenussncy Casmuu®p&Sleorm Gmieyserfley,
Foiulléss  Geuetor(Hib. Caiouiser, iwSlEFL 1qemenr  Coiays@l  lesreor,
perOssflbons BLalgbmsWNs ooflbecy 6I(HHH SHh&GET 6uFD SIS
@anerEnLIn  AINNSSUUBSIDMIGT. ersasMmevideons (WPorell_(Hb  Csiey
SIS EEL" 19 65T Glrd) euphISUIUL ML L Tg).

Gaiia) Sicom

Caiauiser Gsiey @M ks Sl bl ou’ L CrrsHiE Dieorweafl@nrb wedsrunsGoy
Boiiey D& E6T HhisoNg &S(Hdbemsuilev Siwiihg el Geuesor(Hb.

Caieuemmuilest Sbomauiley GOIIGILOUL (Heter udley ereor, Ouw, Ye»&UUL D
pEweubeom  Fflumiss Geteoi@r, Csiouiser HhisEHHEOHGTM RGHISGHIUL L
Bm&masaflev Sior Geuesor(hb.

Caiiey Sieomé@E 2 6r@er &b, Cabi, smi, Abmiesorg, @efliiuremhiser GuresTnemney
SIS SHHUIUL ML LTS,

Goiiey Siemmuilev L HleTMl, Gsiiey emww euemeESHSlpd Gsoieuiser &esorigliunsg
R WHIGWPoDWws &L Ubligss Geusorpb. wg SDimHbSHe B euapd Gsoiauiser,
CaioydaalL slev yomallligsEd Gsiaisdr, eanmds@Ganssdle mHubBL Gsieuiser
whHmib Caiebsa L &eorsreafliureTi / (P&HETEmE & 60T STellIuNeT, 168 &) (W eNeornt
Scvovs Boiiey erpseupd wLHMD GCsiauisEBLST Bsiey DDUNGevn Dicveus)
CaiaydsalL eemasSlGour, Csiey Mmoo QUMIMSHE (Wedrer@rm, GlesTeor@rm Sicveus)
Goiiey Mmoo QUmbOUTWEsT, sSoupns BLEGWDL Gsicuisefldr  ellemLggmer
@&cvounsHTHHEIU[HUGHIL T, Coioumemeonud  H&5&50156001H  HIHGIDSTVD  QIGHT
5&Shssd OQeauwiuheumi. Guwepd, GHCsicuiser BH SGHHS (GHHODeNwe»
L QG &Hem&ID 6T(H&HSIU(HD.

2 L ouhovd GHoma 6T Csiie) eT(psHaIHh CoHiaIisHT, Homovemind &t smeoliunerilesr
Sigind CUDHM DieuisEHéEGHS CsHemauunet W(HHE WHMID WIHHE 2 USHTOhSmH6Td
@&neor(h abgl emméseorstaliureriledr Goemeuiley emeudbg Gsemeuliu(hbOur(Rs!
vweTUB &51& ©&M6ITETeUTID.

ardliiummng  Hlasheyseflen, OsmHmIGHML  Gunsdim  &mevikisefley  uflbgHieOTdHsEIUL_L
alpoonsdr/ (WerOleoisdsfléomns BLaIgSHmSHmOT disTaug OCsmHm HéHE
LWGSTUBR SGI0uEI (PHSHED Diemlloug wHDID &ews SemLGeeflemwd YesTubmiseL
Gunesrmemeus cmer &emL_U1Slg &8 Geuesor (5 Lb.

or&sfléomss el
Coicuiser @CBISems MIHGH Os&MeTEHD QUIMGL ([, ShdscTL.  IGeUT(H

BLaNgSmss6fsr  Gurgid oy orEsflEemes  wewll ®eSEssILEL. Csiey
D160 & & 6001 HTasoflumemi&enmmev Sicueutlumpg 2 flw SidleSliyseT euphisliuEpb.
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waofl ®eSHGHD sMev

Hlaspa) snov auflons Siomen]

Bsitoy OBM_rhi&USHE (W

@anerE Ml alcms Gt

i) OMR e¥lemL_& S iTeiT & cmerm 30 HIBIL_mhis©eméE (Wedruns Hm) weflGunens

QULDIHI(GH &6V (2 @BMg &6ir)

i) 6X¥60TITS SITET & GO GULPIHIESH6V 15 HIOI_fhiss©eHéE (WeTUNS & m) weflGunens
(2 @By &6iT)

gﬂ%ﬂ;@%ﬁr?ﬁf St 15 BHIOI_hiss©emé@ (WedTUns S el Gunens
(2 @BMg &6ir)

SlemL_UISHSSHID 6UIDIHIE)E 60

Caiiay GsM k@b GuTRg WHnIb HeoL Lumib GuITWE

Caiiey 61 OB IBIGS6V

fBetorL_ eflGuinems

BlifssoruSléasiue_ L Gorssleo (5 @BiTg &6i)

@ity meoL GlumIb CUTRG

m) weflGunen s

6@ R el GBI s Sl (2 @Bimg &6iT)

Caiiey (PLq 6ueHL QIGMHEG (P6dTL Gsiiey (L9 6uemL IGHMHE 10 &m) weflGunens

BB ©eméE (WedTUTs (2 @mBmg soiT)

Gaitay apueymib Gung

Bsiiey (LpIq 6UEDL_ &6V Hlifesorulldsstur_L CmbrdSlev fHeoor_ el Ginem s

(5 OIBMg &6iT)

1.6.

1.61.

1.6.2.

1.6.21.

1.6.2.2.

1.6.2.3.

@arerGH aimsd Caiallbhencr Didlajcorser

Caiouiser Goiey SieomeE &IHooOWw Hn cowwyerLw ubg wWoemer Gueo,
GOWYILOUL_[HeTer  SieoLwiend  snedrpneucmbisetley a@semid cecsTdlesT opeflibacy
whHmid CsinssanL SicwsHs &' ([ (Hall Ticket) HHweubemm wIHGWL er(H&HsH our
i) SlEs0uheul. Sin QuITIBL_&@HdE Dignindl Sevemov.

®oflé@ M 2_confl (OMR) alemL_&gner

Caiiaydaa L Siswslé &' 1960 (Hall Ticket) @mMIOSI_tul” (B eremulg, yemaUiuL b, @uwii, uSle)
16001, UNML_1D, @&HiTe| emwwibd WHmIDd SL b, 5] HMID e WSlweuhHemm 2_erer_&sSHw
SIFEALOU L seofliuwemésiu_ L. OMR  eSleoL_gsner, Osmer@Gm  aons Gsiiey
@QsMLbiGousnhH@ S Lvliou L Crrssbe @iusy B hsEhdE WTuns
NB Gl ss0u(Hb.

OMR 6flenL_§smemen LWESTUR SGIUSDE (W6OTY, Yem&UUL D WHmIb iHlev SiFES our L
Neurhiser Ggiieuisermev FflumidsasiiuL. Geuetor (Hib. Gsiieuiser OMR ellemL & gmeifleb 2_eiTer
Neurhiser oi58sieufledr eSleunbiser Hnedr oteor 2 miSl @FILW Geuetor(H. arGsHseoybd
Neurhiser SHeunns@eum Dicvevs (&eOmUN(hemL WaHTEGaT &esorL HIWUUL L Tev, DG
2 | equwns Sieom sesorsneasfluumemflib wrhmieusHers OsfleNés Geustr (. OMR
adleoL_gsneflemeot uwedsTu® HSW SledTeont MHMIS SIUIUL T L &)

Gaiiouiser, OMR ollemLgsneflesr 2 b udssHSled (GMUOILOu’ Heirer  &flwmeor
weoplledrug, Gaemenunesr elleurmiser wHMID NedL&seT 2 1" uL, @& M_iyeoLw
SmOTH I L6VhIsemoMmULD & (IhHemLiuNg g Geuesor (i b.

SeumITerr (PemM / WRONG METHOD

a=|ﬂu.1rrsm' henD / (Lo S) L1G) LI 6voT 6 LD IS LILIL ITSI)
CORRECT METHOD (No mark will be awarded)

1. @& © ® ®

2. @ % © ©@ ®

3. @ ® ® ®

1. @ © ®©® ® F © ® ®
5. ® ®@ © ® ®

6. @ © ©® ®
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1.6.2.4.

1.6.2.5.

1.6.2.6.

1.6.2.7.

OMR aflemL_gsnefled euprbistul_Herer e L biseflev Goieuiser uwesTuBSHEHID Fflwreor
NeOMS ST  6TEoTEm6T  DiaufsHermov oT(RSl HpemwwidbsiuL Geustor(Hd. Gsieurmey
SHeoLWISSIUL_L eSlemssner ereor@eoor SmuSlwneorg. el L hiseflev Csiieuiserrmen
SHeoLWIL LU 19(HESEGD eleomssner ereorenfledr ugCw Sieuiserg OMR edlemL & sieir
wHOSH CFELWIURD. eSlems 6T 616t ement &(Hemwulil[Heugmane Fflwrer (emm &G
Mo asIuL_([HeTongl. o1(h &H&HIbsM L 16, 69leomssiner e16or 1234 ereoflev.

(1 sflernésmer Q& m@LiL] eretor / QUESTION BOOKLET NUMBER ;
sAserés wpdsiule Samgsnelie NEALLLLGae  darnggsnd
GEnely adumicer Sopwdm slLhssd sgow D @woweLw
ubsweary Guarmadiarmsy  sdwns awi siger 8Cp e dar Flwnen
RLL S SN NS &b

Write the Question Booklet Number printed in the Question Bookiet supplied to you in the
Boxes given below and darken the corresponding Bubbles with Black ink ball point Pen only.

—_—
1 2 D by —_—
& @ @ @ ———
prm—
—_—
e
@ k- @ @ E—
pr—
@ @ - @ e
O
e

@ @ @ . J
! Csiagnd speaburssiulL dangsnd Asmsuy santer  RAuBwres
slwns speowunssiuuL s flaaulis, OMR daLssrd Qrdarssréalu@h

The Question Booklet Number darkened by the candidate is final. If not

correctly darkened, the OMR answer sheet will be INVALIDATED.

Gaiicuiser, @eu@eunp ollemellb@ @b OMR ollemLgsnefles @up e L Homs WL (Kb
ST LS S(HemWWNESs Ceusor(Bb. H GHMINEI L ellemelli g 6dTmid@ Gomul L
QL LHGOT  SIHOLWISSUUL g (HHsTe,  deuelleomellbasnesr  elleor.  wHUSEH
@&WwiuLom”_L_ng).

OMR efleo_gsneflev 61hs o Looswbd &medwns N ssaLng. Gsicuiser
adleoLssmefles 200 eNeomebsEheHEGD g @QsTLfurer e d@GIlw Ul L hisemer
saoTiquuTES &(Heowwnss GeucorBb. Coiaunhe@ asmeug ®@m olemelbhE ellemL
@siflwellevemev ereoflev, [E] er6dim 6U L H6m8 &(Hoowwnds Geussor(fd. @sieuiser
NeoLsmefles 200 NleomesEHEHGSGD Dig OsMifurer SleoL &@&GIlw e’ L hisemer
SHoOLWISSINIBHSTL "HPid" 616D 6 L 60 &(Hoowwnss Gaucor(Hb. 66sTm
Svevg  HHEG Cohul L  NeomssEhdsior ol el L oms
SIHEOLWNSSMDEL  &Medlwns Nl Oul_ 1 Hhsmen "Sevomev" 6TdIm QI L §H605
&(HEOLWITHGSHAGIL 65T HIHeOLWNSSIULTES Neombsefledr ©wnds  oretorenfldomeemw
uGS -1 (IV) 86v SiIsH&IIw &L Glev 61(1p8 Geneor(hib.

(IV) 200 6fleUTM&:&EHEGLD 2|8 O STLFLITe

L &G QUL L 605 &(HmOW TS S %0/ | gbow
el iegserm ? s [
Have you darkened the respective & | O

answer bubble for all 200 questions?
Bleveme ' 6160116V, H(HENOWMES LILIL TS
efleor & serfleir QLOMES 616u0T 600118 6 &5 6oL
SLD

If 'No', write the total Number of
Questions not darkened

@siicuiser OMR aflemL_gseifleb Hhiser 6meéIWMIUS S DiGHOG6T 2_drer SL_GElev S
Goetor {1b.

() esdaudien 2 oS Quomis) / Declaration of the Candidate:

OMR &aflemL_gsnefledr LiGH -260 2 diaT siflajenrseanal LRSS Sinliba
Qe meor SLear cwguth. OMR aflen_gsmefled = _dter DR B afleugrausesh
(SEHENDWINGSIUL L SleTmHSme QSMEGLIL] 676t 2 L LiL) srerea meL FfluMFs S L S

| 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.

Csieuifledt emasQuirriLnb
SIGNATURE OF THE CANDIDATE
@iy emsQuinmniubiLallcdueneuGuwissiicu . aflenL S ST QFLINTSSTESUILIGILD)
(Answer sheet will be invalidated, if Not Signed by the Candidate)
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1.6.2.8. Galicuiser Hhsar SL g cms Qurpeiitev Cremsemw OMR 6SleoL_gsefley igH6\& 60t
2 eitem SL G Slov uSu Geuetor(Bid, Csiiey (WIg s VDS .

ALs s Qumsiipsy Cremas uBwalivenevtwelléds Csitul QuIb
Qwnss whHLauatsaltnphs 0.5 UL Gop&Es LD,
0.5 mark will be deducted from total marks obtained by
the candidate for not affixing Left Hand Thumb Impression.

V) esiaufler @Lsems 00000 ... "
QuEBeA T Crems WL B ID.
Candidate's Left Hand

Thumb Impression only.

1.6.2.9. Sieom GeorsTauuTemt cuflens IA &ov 2 6drem e’ LHoms &IHeow HnwenLw ubg)
pemeors Gueotmeuneb SlesTeUHID 6SlEUNTHIGETH&STS & (HemWWNEE Geuesor (Hb:—

(1A)TO BE DARKENED BY THE INVIGILATOR (with Black ink Ballpoint pen)

(a) Candidate's signature available in the space provided veis O |[no O

(b) Candidate's Left Hand Thumb Impression avaitable in the
space provided YES O NO O

1.6.3. a&Sleoms Gmeir
1.6.31. ofleoms ser, Gsiey QSMLThIESDHEG USHemeibhsl HIOIL his©6hé@E (WedTeom euphisUu@b.

1.6.3.2. OMR oflemLgsrefleb eSleomssner ercvoTomeror  6T(RS]  HIHEOWLWIHGASDHE (PO,
Sieneoid gl cNleomba bl 61636N%5 69l[HHLEBEDHID STM AHESL_ UL (HeTensm eTeTUmS
Gaiieui (p&HeSlev aflumis g smeirer Geuesor(Hb. ar@sHenb &emmu(y &esorL MHwCuL_ L 6L
SDIHEOOT 2 L @NQUITES DIeOD Sorsneliuner(hé s Csfleflsstul_H, (W (pemwwiTest
wrhm Nemssremer GUHMISG&TeTemevND. Baiey @M k&S Gesreoni eleomssmerfley
aBseyb (GHeomun( sesorL Mo’ B (Weomuil L, elleomssner wIHMIG STOUL
on’_L_ng).

1.6.3.3. Gaiicuiser eSleomgsneflev 2 eirer el _&or GHMIGSH (GHOWTH @Q&FELWCT Dicbeug)
GHGEHECT  saLng. ShHhe AensSsemeun  Cledrubnd seudleomey, GCaieuflesr
eNesoreoortiud Hlrnasfeasiu(pb.

1.6.4. auponsl uSl@au@: OMR allemLGsmer wHmIb eSleomssneflev a@sHemd (WPIresorun(y &Heir
2 erensn oreor Fflumiss Yn@. Coliauiser aumemst uSIGaul 1g6h GhiseT @uWI WHmIb
ubley orcoTemeord Fflumisgl, M STeT oTetTemem (WeomDWNsd (GHNIGI_H
68 @QwmiubdlL Geuetor (i b.

1.6.5. Q&GN aemss Coiaser ol CsicuisEnhédsne lSl(Pemmaer GG funeot
SiMleyeorser d_mS  sr@esomefl https://tnpsc.gov.in/English/omr-guidelines.html  &eb
2 oiTeng).

1.7. safleflas Csie (Computer Based Test)

171 Goielbsaner usley &g, Csiey @& ks S L bl _tu’ L CrrsHih@E b wewfl Gnrib
(WPTOTHNHS OHTL_BIELD.

1.7.2. GCsieupgIb 6i6leuT(H BHialhe@GHb RH sanfletl cpgisaslu@b.

1.7.3. seflefl eudls Caielh@, &l 1quilement etehiounm vwesTUBSGIGNG o1orm @& flibeHTGev
Gungwoneorg). safloflumdle) Sicuflwibdlevemev.
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https://tnpsc.gov.in/English/omr-guidelines.html

1.7.4.

1.7.5.

1.7.6.

1.7.7.

1.7.8.

1.7.9.

1.7.10.

1.711.

1.712.

1.713.

1.714.

1.715.

1.716.

1.747.

1.718.

1.719.

1.7.20.

1.7.21.

CoicuisEnsd@ uweomomt @&OUTH wHMID &LF &L P&t EUPHISIUHLD.
Sieuhemml) vwesTu(h &5 sanfleoflufley LGuSlemas (login) @& Geuedor (HLb.

uley eredor, uweotemi (HOWSTH WLHMID SLyE @&FTL PSweubmidE WL [Hb Neat
UeLEm& MWL UWGSTU(R &S0 D.

Capomeuwneor  Sidlejeorser  SHleoguiley  CuTeTMID. DiOETEHEH N6 T EHEHETLD
SIS UG58l Dieuhemm &eumngl SlesTubmeyb.

safleoll audls Goielley, @y olleomebd =bg NemLsEbLcsT  Slemguley
SM_LUu(p .

(5 CrrsSlev 6p(p aleom WL (K Gw saxfleolls SHlemmulleyr GsmedTmitb.

Neomssonmeng ami(ps oauflemsiiug eaieuneTDNs SHaflolld Slemmuiles Ggmestmib.
DIHHE RSTMEST ST pedrns elemL weifléseb.

Gaiieuiser &L lgemwlt vwestuBSHS sflwneor efleoL ulemerd Gsiih©&(H d&ovmbd WHmID
N & é & uSloveflliuems s @& _revumb.

o elleomalhaner efleoLemwsd Csia C&Flw SisHOsT Sefléslul_(Herer ellemL g
@sfleysafley spesrilesr Bgy Hlefls  @&weyb.

o6u0leun(mH ellemeilh@&b eSleoLweflss Cleor 2 miser eflemLemw Gabldbs Save and Next
ul_L e By Slefld @Fwwe|b. Ssscurm C&iunedl’ L me, 2 hiser edlemLseoir G&léasiuL
M _L_T&).

Biuser CsihOsHs5s o6SleoLs0sflemey HHes Goustor(h©weoflev, Csiih0s([H &sieTer
oo 0\ flellesr Bgleirer ul L omeor Hlofls  @&webd Sicbeug Clear Response UL L 65T
Bg Sleflés @&swea|b.

Coicuiser elleomadlb@ = flw Wes sflwneor oleoLulemerd O&nhéds Goustor(Hid.
eNleor BOTUILGMIT &6, ‘Nnext’ 61601 UG GHMemeot @& (H & (GHOSH6OT eould Si(hHs CameTailes
@&6vovoud Dicveus 'previous’ 6T6dIM OUNGHSHTomT ©O&FT(H&HEGHMUSHT ePoud (PiHemSI
Baoreld @ ©&6veveund.

Caiieuiser 61hs 6 elleomeilemenyb umiemeuulleumb, Csiey (Wiquwb CrISSMHE WedT
e1u@ung) @evetor(Homeomed 6SlemL_uSlemest MHMeVTD, SieuiseT eSlpblleomey, &lev

Caoirallaehé & alemLweflésmoey i ss Caerailés@b @&Fcev (L ub.

Gaiiouiser Csiey CmrsSHlh@Ger erii@umps Geuetor(HwNeMeId Shisens 6SlemL &emer
Fwiitiblésevnb.

adeoL_somerd FwiitNgs Sledreont, Gaiaui Goenib GsieSlemenrd @M I eumitiblevemev.
Caiiouiser shiser olleoLullemetd Fwitllesd sSoumib ul &ddley, @Csiey (b
Crrdslev sneomaBey ellemL &6t Fwoittldsstul B edl[H b.

umiemeud (&oomun(perereuiser, Gserall wHMID elemLsefledr 6r(R&HGH Qg UbIGHDOTS
BaomendBasihu OUflsTdslds @smeTer (Lpigujib.

adleomelley auphislUL_(HeTer ULGoms OuflanessSll umiss, usbler Ba SHlefls &g
&6y 2_drerm 6ivdGrmedlitl 6emev &pHMHEYD.

Gameiral eretor ©UL1q: Sleomuiledt evevg udssHSlev &Hm L Uu” (Heirer Gseiredl  6retor

@uL_1qweorg Ylesreupd GMIUTH seiflev esTemml LwesTUBRSS s euTH GsoiTeNudlesr
Hlemevemwyib &mesoriSlds@b.
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1| hrgar @erau @5s ellarmellanar urjssaildma
O S Qe @ edamalie L welsaldma
\,;| brger @ns elarmellhe alaLwelg gl  eigsar

o priseT @erau el weflsseilcame yarme alarmellaar War@in urflushans @ilssierafyaen

priger L welsgell @ Ban@b sfluniss Gilssamatiser. scaumm sflungs Guemell Lmah 2 miger
) el gar BILNLLHE a(\&816 QamemeriiupiD

'Marked for Review' et6or&Im Hlemevullev 2 oirer Gseirallacmon Besor(Hd (H (WM HusseT
Fsflumises Ceuetor(fd eTedTUSS ©\&IfleNdSledTmeoT.

Gsorel oretor @QuUL_IquilesT SL g ussHSlev GareTmid "> SbydGMleowsd Sleflé
@&ieus 6T eeuld BaeTellerator UL 1q uiledT SieTemey BIhGHET (& 6OMESHEVND. ST EL6uLDd
Sleomulilev 2_hiser Gaeirallemw UflgTesSI0 umidsaseumb. Gaeirelleresor GIUL 19 6mw Bedor (Hb
umide eSlpbSleomev, SHlemmuilest euevgIUMID 2 6iTer " < " Dby &Ml Bg Hlefld O &Fweyb.

2 hiser Gasaralll u@Slemw GuwedSl(mirg) %eras@&lrr g@@mgﬂ GuovnaBeur  6idGrrmev
@&wwmoBevBw umida QS]@LDIS]GSIHG\)O LD[_I)Q]LD . Sl & MIsemem’s uwesTu(h & &evrd.

1.7.22.@5li6y 6T(RGIONSHESNT &HiTev DeTauneorg), Sleomuilest Gy aeug) eypomeuulley 2 eirem count
down timer eyovid sresoTGl&BSIUEH L. S8 Baorer Crrsems Time Left: ereor smesor9lés@b. (
2 smeoorons GCsiellhencr &iev Serauncod 3 wewnll Gmownes Gupullcsr, Gsiedlesr
@aM_&85Slev, timer 180 HIOIL s emond snesorNls@Gh whHmIb Caiedley 2 gelwimer(mLeor
/ 2_geSlwremfledrndl  eu(md H@&GSwneor wbHMIG Smeomerfl edletoreoorILGMTIT&HOEHEEG 240
BIOIL_hiseir ereor HMTOHGD . S&sTov Demeuneorg UQUUIQWITGSS (&ommU|b). Timer
ueRsflwgens Do wbBung), @sie) sneomesGey (plgeuemL b, SiG6TiInG @siieurcog)
senfleoll Siemotiuney greomsBey FwitivéslIuE D.

1.7.23.6Gsiieui 6636laun(Hou(HE S D, aUdl(Pemm&@EHeHsTs UWweTUR &I (Rough Work) Gunas_(p
Htlgsner aupmistu@b. Csie) Wigabm Ve sofldsner Spbul Gupliul_{H eS[Hb.

1.7.24. Galicuiser shiseng eoLwnendens 2 midl &, euhenss srefley emsGumiudll (B
@upairey CGremasullemeot) uSley @& Gexesor(hLbD.
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NbHBFiidomas Vv

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 disabilty 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
(Chief Medical Officer / Civil Surgeon / Medical Superintendent / 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
Differently
Abled Person
and Stamp to
be fixed here)

Signature / Thumb impression of the Differently Abled Person

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)

4. Field Vision

5. Color Vision

6. Fundus appearance

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

8. Standard Vision
Signature of the Specialist in Ophthalmology :
Name :
Designation :

Date : Seal :

Note: Colour blindness is a disqualification for the posts of Drug Inspector (Post Code-1972),
Agricultural Officer (Extension) (Post Code-1678), Horticultural Officer (Post Code-3001), Research
Assistant (Post Code-1861), Junior Architect (Post Code-1860), Junior Scientific Officer (Post
Code.1767), Assistant Engineer (Mechanical) (Post Code.3268), Assistant Manager (IT) (Post
Code.3810), Assistant Manager (Civil) (Code.3811), Assistant Geologist (Post Code.1750) and
Assistant Manager (Electrical) (Post Code.3812).
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3. Certificate of Physical Measurement

A certificate containing the following particulars should be obtained from a Medical Officer, above
the rank of an Assistant Surgeon appointed by the Government to Government Medical Institution on or

after the date of Notification (20.05.2026) and submit the documents when called for by the Commission.

Height ; cms
Chest (on full expiration) : cms
Chest (on full inspiration) : cms
Difference (expansion) : cms

(The measurements should be specified only with reference to metric system)

(Applicants should upload the certificate of physical measurement as mentioned above.)
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4. 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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5. Undertaking for spelling mistake in the Name/Mistake in the initial of the candidate in the

certificate
l, , son/daughter of , hereby declare
that spelling of my namel/initial* has been wrongly mentioned as in the

Certificate uploaded by me.

My correct name is , and both names refer to one and the

same.

* Strike out whichever is not applicable

Date:

Place:

Signature of Candidate:

Name:

Notification No. & Date.
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6. Undertaking for spelling mistake in the Name/Mistake in the initial of the Father/Mother’s name
in the certificate

l, , son/daughter of , residing at
do hereby declare that in the Community Certificate uploaded by me, my
Father's/Mother’'s Name /initial* has been wrongly mentioned as instead of

Both the above names refer to one and the same.

* Strike out whichever is not applicable

Date:

Place:

Signature of Candidate:

Name:

Notification No. & Date.
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9ibHBFiidoma Vi
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Hlevd Slwevrmet
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Hlov Shwev
WHMmIb
SIThIGLID
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GT(G)

GT(G) (PSTM)

GT(W)

BC(OBCM) (G) (PSTM)

BC(M)(PSTM)

MBC/DC(G)

SC(A)(W)(PSTM)

SC(G)

Total

2 _goil
Hlevd Slwevment

1677

Beverrmesor smioLs

@umlufwed

mblevid

GT(G)

SC(W)

Total

2 gail
@umdlwimerriy
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@urmlufiwiev)
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Beuerrmeoor smLoL

Q@umrdluilwed
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BC(OBCM) (G)

BC(OBCM) (G) (PSTM)

BC(OBCM)(W)

BC(OBCM)(W)(PSTM)

BC(M)(LD/LC/DF/AC)

BC(M)(W)

MBC/DC(G)

MBC/DC(G) (PSTM)

MBC/DC(W)

MBC/DC(W)(HH/HI)

MBC/DC(W)(PSTM)

SC(G)

SC(G) (PSTM)

SC(W)

SC(W)(PSTM)

SC(A)(LV)

SC(A)(W)

ST(G)
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BC(OBCM) (G) (PSTM)
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MBC/DC(G)

MBC/DC(W)

SC(A)(W)

SC(G)

SC(W)

Total
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LTI
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SDIIGU6LIT

3001

Gam”_L_&&6m6ev

omblevid

BL_BC(OBCM) (G)

BL_MBC/DC(G) (LV)

GT(G)

GT(G) (PSTM)

GT(W)

GT(W)(HH/HI)

BC(OBCM) (G)

BC(OBCM) (G) (PSTM)

BC(OBCM)(W)

MBC/DC(G)

MBC/DC(W)

SC(G)

SF_SC

SF_ST

RINNR|(RRP[RIN|RIRPIP|IR|R|R[O|R|R|R|P|R|R|R|F

Total

=
\I

17

2 sl
@umdhwirerriy

1661

@I (H ©HFTEI6V

mblevid

GT(G)

GT(G) (PSTM)

GT(W)

GT(W)(PSTM)

BC(OBCM) (G)

BC(OBCM) (G) (PSTM)

BC(OBCM)(W)

BC(OBCM)(W)(HH)

BC(M)(W)

MBC/DC(G)

MBC/DC(G) (HH)

MBC/DC(G) (PSTM)

MBC/DC(W)

MBC/DC(W)(PSTM)

SC(G)

SC(G) (PSTM)

SC(W)

SC(A)

RINRlW(R|[RP[PR|IR|IMPRPIW|R|ON[N|R o

Total

w
oo

38

2 sl
SIS
(@zmplev
ungismiy
WwHmID
SGiGMSMILD)

1664

@smdlev
ungismiy
WHMmID
FHMSHMT
SWsHHEHID

mbleutd

GT(G)

BC(OBCM) (G)

Total

Wk N
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@&n&lsev6or
Semblemev

2 gall

SWé &SI

3008

Qungiiuenil

mblevid

GT(G)

SC(A)(W)(PSTM)

=

Total

10.

Serblemev
SLU_LL

Qg GIEHLDLIUIT
oy

1860

Qungtiueil

omblevid

BL_MBC/DC(G)
(AC/LD(OL/BL))

[EnY

GT(G)

BC(OBCM) (G)

MBC/DC(W)

SC(G)

Total

11.

2 gail
@umpSlwirerrty
(S1emUSlwev)

3656

@ungtiueil

mblevid

GT(G)

GT(G) (PSTM)

GT(W)

BC(OBCM) (G)

BC(OBCM) (G) (PSTM)

BC(OBCM)(W)

MBC/DC(G)

MBC/DC(G) (PSTM)

MBC/DC(W)(PSTM)

SC(A)

SC(G)

N RRIR|(RIRPRIN|R|RIN| R |R [P~

Total

=
N

14

12.

2 _goil
@umdhwirerriy
(bledreotlen)

1657

@ungtiueil

mblevid

GT(G)

GT(G) (PSTM)

BC(OBCM) (G)

BC(OBCM) (G) (PSTM)

BC(OBCM)(W)

BC(M)(W)

MBC/DC(G)
(LD(OA/OL), DF,AC)

RlRRR|N|R|N

MBC/DC(G) (PSTM)

[EnY

SC(G)

N

SC(W)

[EnY

Total

[EnY
w

13

13.

2 sl
@umdhwirerri

1660

2ar&H GUOMTES
WHMID
oerm”_&l

mbleutd

GT(G)

GT(G) (PSTM)

GT(W)

GT(W)(PSTM)

BC(OBCM) (G)

BC(OBCM) (G)
(LD(OA,OL)LC,AC,DF)

[N NN F NN )

BC(OBCM) (G) (PSTM)

BC(OBCM)(W)

BC(OBCM)(W)(PSTM)

BC(M) (G)

BC(M)(PSTM)

MBC/DC(G)

MBC/DC(G) (PSTM)

MBC/DC(W)

MBC/DC(W)(LD(OA,OL),
LC,AC,DF)

R(NN| O R|R[R W~

50
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SC(G)

SC(G) (PSTM)

SC(W)

SC(A)

ST(G) (PSTM)

Rk |lw k>

Total

al
o

14.

2 gl
@umpSlwirerrty
(S1eoSlwev)

1656

Bireuemd

omblevid

GT(G)

GT(G) (PSTM)

GT(W)

GT(W)(PSTM)

BC(OBCM) (G)

BC(OBCM) (G) (PSTM)

BC(OBCM)(W)

BC(OBCM)(W)(HH)

BC(OBCM)(W)(PSTM)

BC(M) (G)

MBC/DC(G)

MBC/DC(W)

MBC/DC(W)(PSTM)

SC(G)

SC(G) (PSTM)

SC(W)

SC(A)

ST(G) (PSTM)

RiRr(RRPWlR[FR|lOR|R[R|RP|[R[MR[N|R |

Total

w
w

33

15.

2 gall
Hlevd Slwevment

1750

Biieuemd

omblevid

GT(G)

GT(W)

BC(OBCM) (G)

BC(OBCM) (G) (PSTM)

BC(M)

MBC/DC(G)

MBC/DC(W)

SC(G)

SC(W)(PSTM)

Total

16.

2 sl
@umdwirerri
(SiemwSliuev)

3230

L)
B&FUUD
eumpeil_
@ubum”_(H
cumflwib

mblevtd

BL_(BC(OBCM)(G)
(HH)

RlO|R[R|FP|IRIP|R[P|R|[F

Total

=

17.

2 sl
@umdhwirerri

3269

SWOIDBNH s
&_(huum’_(h
cumflwib

omblevtd

MBC/DC(W)

Total

18.

& (D MIF EHLP6L
Sidlewevrer

3606

SWOIDHNH s
&L_(Huum_(
cumflwib

mbleutd

GT(W)(PSTM)

BC(OBCM)(W)

MBC/DC(W)

SC(W)

Total

19.

SLU_LL

allq aemoliy
2_geSlwmeri/
S L1bl_eb

2 _gelwmemy

2108

B&I  WHMmID
2enremDUIL

omblevtd

GT(G)

BC(OBCM) (G)

SC(G) (PSTM)

Total

WikrR(R|AR|P|R[R| PR,
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20. | 2_sel 1900 | @smdlev wmbleuid | SF_ST(G) 1 1
Q@umpSlwirerrt WHMID Total 1
(@smdH cauemil&Id
&IMGM6L)

21. | 2 &6l 3810 | Wb wmbleuid | GT(G) 1 4
@wevrermy 1bledToTE0) BC(OBCM) (G) 1
(&&6u6L Hlmieueond MBC/DC(G) 1
@zmblev SC(A)(W)(PSTM) 1
[HIL_uIb) Total 4

22. | 2_sl 3811 | sdlpmih wmblevd | GT(G) 1 2
@wevmemy 1bleoT 60T600)) SC(A)(W)(PSTM) 1
(Siemnliwev) 1Hlmieueond Total 2

23. | 2_sl 3812 | sdlpm(h wmblevd | GT(G) 1 2
@wevrermy 1bledToTE0) SC(A)(W)(PSTM) 1
(Dledreotlev) 1Hlmieueond Total 2

24. | 2_gel 3814 | sdlpm( mblevid | GT(G) 1 1
& 60015 (5) WHS G Total 1
SigpIcuoult ueoflaeir

&1p&ID
1) [

25. | @smevedSlwen 1843 | @&meveSliucy mbleuid | GT(G) 2 10
FHIOM GT(G) (HH) 1
DIGYIUGVIT GT(W) 1

BC(OBCM) (G) 2
MBC/DC(G) 1
MBC/DC(W) 1
SC(G) (PSTM) 1
SC(W) 1
Total 10

26. | Qpomiig& 1861 | wSHOSH wmblevd | GT(G) 1 2

2 _gelwimemy wHmIb MBC/DC(G) 1
uwedTuM”_(H Total 2
Oprmiis &

27. | Seomblomev 1767 | LW mbleuid | GT(G) 1 6
SidleShuec Sidledlwed GT(W) 1
DIVt BC(OBCM) (G) (PSTM) 2

MBC/DC(W) 1
SC(G) 1
Total 6

28. | 2 5ol 2078 | Gwhongaer | wmbloub | esor | MBC/DC(G) 1 2
& 6001 &>i1emoly BOVGHT LDHMID @uesor | GT(G) 1
e Sooys Total 2
OIS &f&s0 G5 6 UEET
UL
ueiterflaeir
(potor HmID
(oluevor)

29. | 2_sl 3368 | sWlpmBH wmbleuid | GT(G) 1 2
@umdhwimerry s @ mdley MBC/DC(G) 1
(Siemnliwev) WwesT@eormd Total 2

SN
30. | sewfleofl 3664 | Blq.6owU wmblevib | BC(OBCM) (G) 1 1
@wevremt Qunpeir Total 1
GULPTHIGH 6L
WHMmID
missT Geumy
uN&ISMIY
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31. | Qumdl 3106 | &#Lib wmblevib | BC(OBCM)(W) 1 2
@uuwirtiumem MBC/DC(G) (PSTM) 1
Total 2
32. | mrovsi 1845 | Gewenmesoremio | wmiblevid | MBC/DC(G) 1 1
Total 1
33. | yeirerflufwen 3125 | 2_eootey wmblevib | BC(OBCM) (G) 1 1
2_gaSlwmemi unglamiy Total 1
WwHmID
LBHSI
blifeunasid
34. | giemeor 3279 | sWlpm(H umev | wmblevd | BL_GT(G) (HH) 1 2
Guovrem 2_pudShwmend BL_MBC/DC(G) 1
(umeb &6il gorl” (KMo (LD(OA/ OL),DF,AC)
U6GT0T 60)600T ) S ememoTwd Total 2
35. |2_saf 3611 | sWlbpm(H mbleuid | GT(W) 1 3
@umpSlwirerry @ éeoremnat BC(OBCM) (G) 1
(BwibSlreSusv) 1Bl mieueond SC(G) 1
Total 3
36. | 2_sail 1842 | @sneveSlwiey wmbleuid | GT(G) 1 10
@& mevedliey GT(G) (PSTM) 1
HIOM GT(W) 1
Sigieucuit BC(OBCM) (G) 2
BC(OBCM)(W) 1
MBC/DC(G) 1
MBC/DC(W) 1
SC(G) 1
SC(W) 1
Total 10
37. | 2_sl 3111 | &bmyeor mbleuid | GT(G) 1 4
& D mI6VT BC(OBCM) (G) 1
DIGYIGUGVIT, MBC/DC(W)(PSTM) 1
Hlemev I SC(G) 1
Total 4
38. | 2_sal 1824 | @unapemmsmmid | wmblevd | GT(G) 3 13
yeirerfluilwey WwHmIb GT(W) 2
LeveoTmiiie)] yererfluflwen BC(OBCM) (G) 1
Sigieucut BC(OBCM) (G) (LV/VI) 1
BC(OBCM) (G) (PSTM) 1
MBC/DC(G) 1
MBC/DC(G) (PSTM) 1
SC(A) 1
SC(G) 1
SC(W) 1
Total 13
39. |ew’_Lnmy 2010 | &(pbu movd wmbleuid | BL_SC(G) (HH/HI) 1 62
S &SMSHTT GT(G) 10
yeireflufiwevmemi GT(DW) 1
GT(EXSER) 1
GT(G) (PSTM) 3
GT(W) 3
GT(W)(LV/VI) 1
GT(W)(PSTM) 1
BC(OBCM) (G) 9
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BC(OBCM)(DW)

BC(OBCM)(EXSER)

BC(OBCM) (G) (PSTM)

BC(OBCM)(W)

BC(OBCM)(W)(LD/CP/
LC/DF/AC/MuD)

RINNR |-

BC(OBCM)(W)(PSTM)

BC(M) (G)

BC(M)(W)

MBC/DC(G)

MBC/DC(G)
(ASD/ID/SLD/MI/MD)

ROk |k~

MBC/DC(DW)

MBC/DC(EXSER)

MBC/DC(PSTM)

MBC/DC(W)

MBC/DC(W)(PSTM)

SC(G)

SC(PSTM)

SC(W)

SC(A)

SC(A)(W)

RlRrlwlkR|AR|IN[(R[RP|~

Total

(o2}
N

40.

Serblemev

yoemsUUL_ S &N

3805

Sl evermid &l
WHMID
Q&S

mblevid

GT(G)

GT(DW)

GT(PSTM)

GT(W)

BC(OBCM) (G)

BC(OBCM)(DW)

BC(OBCM) (G) (PSTM)

BC(OBCM)(W)

BC(M) (G)

MBC/DC(G)

MBC/DC(DW)

MBC/DC(G) (PSTM)

MBC/DC(W)

SC(A)(DW)(PSTM)

SC(G)

SC(DW)

SC(G)(PSTM)

RlRr(NRRR|IRINRP|RP|RIR|WR|RP|R W

Total

N
w

23

41.

2 56 mrevssit

2013

FL_LIb

mbleutd

GT(DW)

BC(OBCM) (G)

MBC/DC(G)

SC(A)(DW)(PSTM)

SC(G)

Total

42.

2 gail
Bwevrremy
@adliy
S /
Senblemev
2 _gelwmemy

3388

SBIDBIE
@adliys
SIL_bi@&
Hlmieueond

mbleutd

SF_ST(G)

Total

[ TSN 13, 1 [N PN FEN R0 PN
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43. | Somblemev 3609 | sWhbmH wmbleud | GT(DW) 1 3
Geuglwevmemi @ éeoremaL BC(OBCM) (G) 1
B mieucond SC(G) 1
Total 3
44, |2_geil 3268 | swlpmn(p Wlest | wmblevd | BL_ BC(OBCM) (G)(HH) 1 1
@umpShwirerrty NIBlGwns & Total 1
(BwbSlTeSiue) &1p&ID
eSIdIEIL_1—
45. | 2_g6d @ung) 3798 | sWlpm(H wblevd | GT(G) 1 10
@wevrer / SIL1bi& HP&D GT(W) 1
Sy Slw oSIIEI 1~ BC(OBCM) (G) 1
Guovromy BC(OBCM)(W) 1
MBC/DC(G) 1
MBC/DC(W) 1
SC(G) 1
SC(A)(W)(PSTM) 1
SF_SC(G) 2
Total 10
@ &b 461
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