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(ATRT/Ru/eTEsie) ¥ g g T F =0 Mt ofie 39 MaHmEst o e
T AT HAT ST o TLAT AT &l &379 § I8 |

1. ATEAT a9 AT I § &1 9207 g1 - o ShiT=eT 94T e a1 Tem=
forfera areqT o ATeTERTT g TLeAT o GO 907 STATq AT a7 qar (TeT)
Wfr&Tr = forT SuL gen ﬁswﬁquuiéﬁwﬁﬁﬁﬁ?ﬁtmﬁwﬁ?{a’rﬁﬁﬁﬁﬁr

AT (ITLIHF) THAT (ST 918 THHT oot TTRTF TUEAT F €9 8 O ) §
AEH BT e ST

772 GI/2026 1)



2 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I—SEC.1]

FRFaT oI streeTr:

2. T AT F AILAW H A S aret Rt i '@t s g s B o
Tifew & Ffde fi st

AT ST, AT Sasiag, 0 U= &, drfdF & § FHSA a9 97
ST T At (F) o7 37, (@) AfF T § 99, (1) Fa9 gadl fTeammar (3T

FU-Fad FF ITATA, AT gHA & F{Sq @l IT AT H) F  S(av(q A arer
STHEATY o oI SEeqor HEatY gT<T ATt e & e § fhar sroam)

AU T AT

3. TH UOAT § 939 aTor T AT STHIEATE T, ST F=TAqT IT &, & 97 74T §
SO T AAHT &T SITUR(T

qTeq ATELN 1 HEAT § H¥ag T2 HIAT AT T ST AT AT AT ST 6 ST
& H qT ITHIGAT 9 AT Aal gl

F9rd T AT T o7 TUsE vt & STHIEal & o0 SqAd SAaEl il T a1 g,
Forq o6 T sTeraT &9 F 97 g

e ART Ag AT o d=ETE QeANar arer SEiEan & U 3Ae A9 99Ed &

S=HTE e SEEaTd FT SIgHY AT IFEaT & [T IqeTsy ATHLl & Ja<
AT U ZT, ST 39 97 o Aeqefier g foF afeg si s sw a Mg ot &
Tefera d=mTh fe=rrar arer =i |t y=@mE & o 9t grm d=EmTn fferar 9

STHIEATE, ST UH STHIEAT & (o0 AW ST & ATH o & 977 &8, &l g Iqdsd
gfT

feoqoft 1: =fs Sefiga ohar & et v ar sfas wor o= § aeqa: 90eT 3ar g ar
Tg T foraT o & 399 U a9 979 < o T 2|

feoqeft 2: afe 2 sufiear g a9 a7 (Fam™) 99T F Iufieae F w9 §
e TTLEa T & ol T JO% § FeAferd gial g df Jg 987 fordT S 6
S GLrET % oI U 7aee 919 < o T 2

feoquft 3 © sEIaT/STHIEART & T g % dTas@ SFHIGATT sl TeT § Iredfa &

azd Uen AUl EEl STTUATT

T i T
4. T A HAT AN Tg TLHAT 0 AaHTaelt & aiireg-1 § [aifeq &1 & spasa

FIM
TR T TLTT qreT Ao ohy e &Y arg 9T &40, T g1 =aiia

SRIEIEE (EEEI IRl




[T I—=vE 1] AT =T TSI - SHTETIOT 3

IR giher ST (FeA) faa<r qur aure srass yo=x (fivus)

4.1 (1) FAT aF FAT 9T & 0 qaaT F3 6 Tog® STHIGATT &l AT
e HEAT g T SR fafe, oft ERIE
AT/ ST/ 0 7 Lesequa/fissegdist/qa & ), aafis Traar sarfe d@edt
o= 2ma & oI ST T STuterd q=T o 9aidd aedarast 9ATT sead IO &
ATT TEIT HA gRT| TI AL o o0 fOeqa srqaelt g A= av dar a<rer, 2026
& Arfed &1 gew o s gRads dsisr gl (F3med) fer o qq=
AT TAT o AT FTUTST TAAT/IEATAS TEId Al FHLA L TLAT & o[ IFTaardy
e &2 < STt

(2)  SATIRT qTLATT & 9T (STEsyeR) qareqT [[Rrfaer 2T (ITfse) 980T & qreay
] & TR it A9 F T AIRT 10 () FF srater & forg v &t yam s
AT A AT (T&T) THAT 2 Ao T SFHIGATL il o [T & ATEqH § Hard

N . . o o
Yy @r NINEEGRETGH UL Al SAH HIT AT 144U, acdlidst &l (A4l Axlq ndl

g 59 SRR &1 o SFTAT F3AT 4t g, o =9 [l & ATeaH | ok
AT |
(3) TR, FATched TLAV/ATATARIT g Aedh ST & 1T AT a9 a1

(=) oeT & forfera T % afoma fit =T F a1 15 (Tesg) & i uE EEl
T&TE HOM IFHEar &l Fefeiag a9 7 F dgd ot 1 % Aqae a9
ferazor/drertores Traar &t Rufa (Feew) (F7 AaTiHe g1 W@ /9T g1 I 3) I
AT FAT g 3 ARy Aregm/aea 9% quferd ed TeT ST FwLd AT
THT TEq/ATATE FHLAT T UAT i | (O @ 9¥ STHIGART &l ATwhed
T T/ATEATCERTT § TTHS g ahl SIqATd Agl & SITUNT ¥ el ITHIEal Heed
Y & ST

e : T AT I, AThed T & [0 T2 AT ITard &l TA=/Ems
Td, I qeAfieR Fradar, At &30 § Iudter (Tfw wi @), TSH Haer/aaE
AT, Ta/MOEe AT a9 9a1 9497 % g1 9% sfated |ar &1 Fawr (I7e o
gT) TAT T8 TLAT & T Fa7 U §av1/SI9 aTar &l Fa Hed &1 [@awed o 1=
BT StTovm == fAET 9T srerae U T fereor & Sifaw /T oA 99 39 An §
TRETT e g et St a7eaw | I foRet T srqerer o2 o= /gt o srom
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e : T AT T@AT Auterg g FoF ST ST eaT 9 a9 Jar (JTEedE) aireT
[Ferfaer |aT (STEireR) T & /T /] AT AT a9 947 (TLT) TXET Iy
T HFTOT 3 TETT T&F hl T (AT o S0 94T Aa0r e 7 99 Tl #d §
Ieht STHTEATL TF &l AT Thal T 2|

TEIaT:

5. SFHIEATT IT dl:--

() T T ARTE 2T, AT

(F) T HT ISAT 2T, AT

(T) ST T SSIT &1, AT

(=) vET faeadt a=omeff 21 ST 9T § TS €9 F @Al goar § 1 A9a<d, 1962 7
T8l T 3T 47 g, a7

(F) UAT ATXAT T T Ah gl, ST AT H €75 &7 F @ Hl Tox7 ° qThed,
FHT, ATerawT, HITHAT, IATET, HIH TS AT, ST, TATET, SATAL, SEATOAT 6
AT SAThIehT 9T 1Y It & W1 3T 2l

U Ag (o U (F), (), () 3T (F) AR 6 Teaiid o JTel STHIEATE & 9T AT
AT GIXT 1T T 9TaT THIO-9 (a9 gHT A0l

U IFHIEATT &l off I aXreT § waer fFr S "ehar g SEes a1 #§ 9rEdr IHior-a7
ITE FlAT SMALTF B Tohe SHAT (Fh TEqTd AT TLHTT GIET IHh qraeel H T
THTU-T5 ST Y QU ST & 97 5 ASIT SI7 9odT 2l

My :

6. (F) SFHEATT T 3 01 31FTed, 2026 Ff 21 a9 T & T 7, foeq 32 a0 T g2 =,
AT IHHT ST7H 2 3WTEd, 1994 | Tgef 3fT 01 3TEd, 2005 F 7% 7ol gall 2l

(@) ST RaTia sfeeman oy & Fferiea fRafaat # g & ST 9t g -

(i) i< SHfEam, et sgi=a ST 37 STE=d SASTd 7 g, ar stresh & e
IR

(i) srer gt afte % s9 suficard & amma § stfesaw fi av 9% S oo
STHIEAT & 1T AR e [ 9T & 7 3

(iii) TEAT FATAT & IT FHATAT o ATHA H T8 o SATAh T a9 qeh SIf (ohelT araeft
9T o | G99 § AT FLqTied IEd &5 H RISt FRATs 6 a1 (R U TAT I

RS T FHE g0 3 l;




[9TT |—@ve 1] ST 3T TSI ; STETETLOT 5

(iv) 59 qaqa &fa=i, wHtad 9t SRRl sTaTadte  wHie  ITE
SATERTTAN/ATTRTANTT HAT FHHTT T ATARTAT Giad, 7 01 [, 2026 FT FF &
FH M= aY hl Giah 947 g M S[o

(1) FETATE AT [TITAT 6 ATITE I TG 7 IR ST AT o HIARIA b THIT TC
FEHE g0 8, (39 & AT "ieafara &, et Frism 01 srred, 2026 € U 99 %
AaX WIgMT g), T

(2) &= FaT ® g2 I feernTar av

(3) STLTHAT o AT HIAHH gU g 3% ATHAL H (T F TTeeh ai= a9 qh|

(V) STATARTATT FHTAT ITT ATARTAT/ACTRTATT AT FHIOA TTH STIHRTLAT,

gl 01 3rTEq, 2026 =T §Fa HaT o 979 a9 6l TAT il TEAF AqTd T FT AT

g A et AT 979 a9 § ART | @17 737 8 97 e a8 § &7 J531eT
T THTI-T3 AT T g 6 o ofae Teee & o1 sireee & 996 ¢ i 999 g

¥ TR s=ama 9T g i A & d | J1g o6 A" 9Y Irg HIEANE | qh
STTUSTT, o ATHEAT | A2y T 99|

(vi) S=ETE QAT taiq (F) o9 3P, (@) AF &7 & FiaT; ()= daef
AR ET (IT-40{1 - Faa T ITATA, IS gHA | FIT2d) ATHAT 6 ATHA |
stershaw 10 a9 q|

feoqoft | - g SITfa a1 sy Sasia 7 o fUge avl o gaidd F STEar
ST ST M9 6 (@) & fohrgl ovg @1 ST ST Jaqd dATehl, T FIE, Sqoared
(ST =T | FTER) TAT ATRAIEL (AN (Fa T ITAT, doTa g9 & GI=d)
SITRAT T A0 o FAT 3 5, AT AT o STeaird &f SITe ATl g3t g HHr-ge
STH & o qTT givl|

fooqoft || : frescgd ISt SFHIGAT & FHIATCHT av (10T 3T AT STUeATAN 6 Hael H,
qAad! TLEAT T T THAT T g1 a1 3T g Sreeht 91ee aeae (qgiawr, a9
ST STy Tad HATad) FLl gl

feoqoft 11l :s@q@ &HF o8 S ARRAT 98 AN T Sieg, A9I-98T 9 TATHLAET
qaqd df= e (FfEe & siv are °§ 9 Teeme) 7w, 1979 F sefie qaqd afq s &
& H qiesria R smar g

feeouft IV: 799w 6 (@) (iv) TAT (v) F FqTd 73 SfFHT T g ot ge wdwd gt
ST VAT oAT<h fSrE T &5 sl |7, 6T STET a1 9497 § Fhalce ar qid-

Tace & & H Fhel At ¥ & T3 &l gl A7 ST UHT T4 | qaT9gd gl 2l AT Aaqh
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g 21 AT HAT YF gl &1, =18 VAT g 9 ST T gaAT B IT Jo g ARk AT
T FTA 3 a1 (IRt 5T AaH<h 6T =T 2

feoqoft V @S9 I 6 (@) (vi) F S=aid o H ge F aTas[@ adHT QoA
SHftEaT it AgRe gq qr=rar a2 | o= BT S 9e6ar § 59 ag (F3e a1 [Aar=n
STTEreRTL, STET ot ATHAT 21, g1 At o 9o & 978) TR g S=a |
fe=T Sweant & srEfed gatea gasi/aar & fou Faiia o va Fieer
HTAT ol STUeATSAN I I HLaT all

SUARE SAFET Y FEHL et g €7 § et off Rufa § ge 78 & smoih

feeaoft VI AIT ST it 98 a1 Tt Fedl g ST Jieporerd AT Fehet The A e
sTor-a= A7 foRdt st feeafeaeners grr Afegeta & gHdher /T T THTO-95 A7
et Frafammer g aefea afegaem F TRmer § oo & 7 27 &Y ag sgew
ferafE=meT & aaf=a TTreT T AT gf I7 IFa< Areq i TLrer 1 9!
THF THAT THIT-97 § &7 21l T8 THI-95 AT 99 JaT (T41e) 9407 & o
SATeE Fld qHT T (U ST 2

A & TG99 H Tl T TSl ol (o STeH Foeo(l, ATT-9, T 9\ F 3T &ar
AT & ITH ST7H Tl IZLIT AT TG THIT T[T Al (o7 S0

Ao TH AN | A0 "Hiegelas / IFa< ATeAtHE TeAr" THI0-957 raaier
SV STYTh AT THTO-T5 AT &l

feoquft VIl : STl &1 &9 § T@A1 A1 0 foh SIrTRT ST 6t IHT aTid &l T

FAT ST T3 SATEET-T7 Tqd FF 6l AE &l A{chore=/IgaL ATedHa qreqr v
qHFET AT % THI-T5 H TS1 g ST T8 918 SOH Tadd & (hel e 9% 7 aqr

fa=me FoRT STTUATT S 71 & #&ehTe fohaT Sruamm)
feeaoft VIII: S¥iEa 98 |1 &am @ o6 37 g Rt a<reT | Ja9T o s &

o o (o) LI AV : o d
alid Uep o1 Aldqdel qoiln el ({L\'ﬂl('\"'l) <o 997 9919 aed o §

TEQT T o AT ATART FET Y AqT ATHAG H TS HT A 6 913 ITH (AT AN 6T
sre TorefT ateaT #) foneft oft feorfar & Foret ot streme 9 afade & &t siqefa Jgi &f

STUAT

Srerfores TIaT ;
7. SFEATT F 99 18T & seg I7 5 (g1 queo g0 At & et

q AT €92 & AT gy warioq A7 fsafa=maa e s sfafaas, 1956 %
gue 3 & JefiF frafaenea & = § qift 72 et srer foreat g &y agores ua




[9TT |—@ve 1] ST 3T TSI ; STETETLOT 7

ay) T s, aveafa A, e Bee, s-faem, i, |t aifersnt
sire wrfor fasr & & ot v fawr & |y &mas Bt sraed gt =gy srerar &y
Ta=IT, ATHehT AT S AALT il @Ta (AT g1 ATgul

feoqoft |: UF SFHTEaTe ST 1o UHT 93081 | 95 T g ot 919 Fdd § 9g =F aar §

SO qTT T § oAToheT ToTeeh TLEATHS i AT Sve dol (HAT g, STEIHE TLrET
AT o ToIT aaT-a7 95 Thd gl TS Al STHIGATT [hET STgeh TreT | 95 BT &l
ar ag off I o § a9 & o ury grm oy, v a9y swiea e
ATTRT ZILT ATATER L/ <Red T o (70 g JIud (haT AT g, Sve M7 4.1 &
AfRfey aaF-+197 & fiae uterd sigd Ter ST T T THIT T8 qd HLAT g7l

foeaoft || - =& ATt ST SHiea o 7 5 [iRy sgar & 99qeq dear @d &

37 VAT TOeT % o1 19 sraas U o 97T A § heald ATAHIH TIaT T
e Avee g SeuTiug ferafE=e Torar §9g & Rl T gIeT eI Srfern

eIl uaT frafaemed e T Afda«ad,1956 it 9T 3 & dgd "ie
fesafea=mea & =9 Jifua dfers el & Y6 39 ST T THI0-95 T&qd FHLAT
AT T Hisar =B, Faw 7 7 AR wmas i =T % 99qes g, UAT 981 &g 12
UH IFHIEATI T T THAT § T A1 &A1 S|

feoqufy [11: fRrore gRRuafaat & = ot Tar sy v ey oft sefiea & o o

TALT I T 9T HIT Thal g Tordeh 918 STAh Aearsll | | Flg W Agarl 7 gf a9rd
o SEaTe 7 forefT e T &t T2 e UHT 9XreT 916 HiT Al gl (oreehl £q< AN
& HATIHTE UHT g Toh 38 ST T STHIGATT i Ioh TLHEAT | S 3T ST 9ehaT 2l

T
8. IFIEATIN &l ATTNT o AMTEH | Ml hIe 97 AT g

AT AF & & ITHRAT & HIHA] G TR
9. ST =Tk Tgel | g1 LA AT § AT IT ik L FHAR | AL TS AT
AEATS ST & AT HTF TATRT FHATRAT o0l g 6ad | H1ALT g AT ST Aleh SAHAT

AT HATLT &, Sre U Taad (ATSTET) T FEAT T (o Srgid oiad &9 &
AT FTATAT/TAATT o TeqeT Tl Grod HL QAT g T Irgie =6 TU&AT & o0 sread
T 21
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SHHIEATY &l &9 T@AT AR T TTE SAMFART T 37k MATHT o Ih Ih LT 6
T Stree FXA/T0eT | 950§ 93 g AqA Uahd gU &is 9 Hear g a1 °ar
TG T TEATHA [T ST Thal g / Il SFHIGATL T il ST Tahct [ g

qTACT St ST T T FLAT

10. T&T § 934 & oI STHEETE & e YU &l T 1T i IAT IEeht qraar AT
STATAAT o ST § AN &0 90T Afeqaq grm

AT § SAMeET F ATl SFHIEATT I8 AT T o (o F THeT § Ja9r I % o
T ht FHT o7 T Fd gl TLEAT o 39 Tt &, SEH AT 9 3 o aar g
ST Torferd ot TeTT aireT i SAfched TXeA0 § IFeRT T A eaH g a7
S (gt qrrar &t odl &0 9T FA & Teqei= g Fie forfea ader, gem
AT T FThed T g |TATERTE & gl AT 918 § T AT99 FLd 9¢ Ig TaqT
FAAT g T o ITrar it Fohegl 9TaT &l 92T Aal wed & Al ST FIT T4eT & forT 3eht
IFEaT T8 ¥ of ST

TALT THTI-T 3T ST qTIH AT
11. et SHfiEa &1 90T § 99 T dgl 9o QAT SO S a% [ Seeh I8
ATTIT T TA9T JHTOT-TT (F T hehe ATE TSTHe) 981 2|

TG ST XA 6 TG SFHIGATT &l STOHT SMaaT ATIH o sl AT gl

g

e ar, FaesiH, AT FIRATS, ATATET AT

12(1) ST SFHTEATE HHTThd FaT=aT &7 YT § IT ATTRT T QYT SAT0d gi T &-
(F) FRerferfera adrnt ¥ 9= ST eaTey & forw aad« e T 8, sroia:

(i) IHTIAT T | TRATIT 6T TTFRET FTAT, AT

(if) Z&TE ST, AT

(iii )y TTEAT SIS A | HeATerd (hell S(<h Tl sAsH e HeAT AT IH selehHe HLA

T GHT AT, TAAT

() ATH TEAHT TLHAT &F g, I aT

(M) Torelt o177 =af<h & B3 €9 | FAETET 4497 8, FAT4]

(%) STt STHTO-93 / e STHT-93 AT UH THIT-07 TE=q 60 & o a2 a1 fome
AT BT, ST

(F) ATAET B | FTEq A Rl / TEATEL oh T T T RISl STTATS FLAT|

() T A7 21 a<hed fu & = el ageaaet aer ot fum 8, e




[T I—=vE 1] AT =T TSI - SHTETIOT 9

(F) Ther % forg ot IviEarT & d@ag § Aetertaa |t w1 39 T g,
AT

(i) T TR & TT-T ht T AT FHLAT,

(i) TTAT & HETAT AT FH " [ AT 6 a1 H T SR ITH

AT,

(iii) TETEART T TATIAT FLAT; IT

(ST) TTET o 0 STHIGATE o ITH AT |TEAT T IIAT ST &7 SqA1AT ST,
SRET

() AT ATl 9T SFTEAT AT (r@aT IT 9 L@ a1 SAqaT STEd qradT;
SrraT

(S7) TLAT qAT § FAAGIE HAT (OH 3L AR il FISAT, TLUEAT < ATAT 0l
AT T AGERIC LA o [oT0 IHATAT TAAT FJAGEAT a7 UHT 5 o= Fofq dar
FLAT AT g; TTaT

(2) TLTEAT 3 HATAT o ToIT AT FIT (FITh HHATRAT M T /AT BT AT &0t &F
BT AT T T 0T TN &(d TgATs &l TodT

(3) TEEAT F T HEGTSA FIF (AT T8 ®aA AF af F41 A7 gl), I5< AT FhAt o
TR T TAFLTIR STHLT T TR TR0 ST Tehed T RATSH IT U ST29 SIHT s
TEIST HITSAT, TATE AT TATIG IT HAT AT so[2d (ST AT Fls 7T ITHIIT T HATL
T % T H TAN 00 ST el ATAT il 7T HST8d ITHRT, AT 98 98 gl AT A1,
SART Fd g0 AT 39 9T ITAT 9T g5 4T

() TOAT Y FATATT ITq U SFHIGATT I AST TT THAT-TAT o 7T AT QLT HT
Seera TRt g; 3Ta

(%) IUIE @t | Sfeated a4t storar et off & & grer, ST ot 919 gi, &y
FLA AT TAA hAT &,

qT SE T2 AIriee AT (R TITHeger) I3 ST 9l g i< a1 gf 39
ST GTRT 3 [FIHT & seasta 9T T a8 SHiear g, § 934 & o0 s\ e
SELTAT STUAT /AT 39 ST €9 377 Afee safd & o

(i) STIRT GIET ST ST ATt Rt T T8 37aT 919+ o for featora o strom)

(ii) SFeetT TR GTT 39 Tefie FoRelt off w1y & ferarfora R st

7T a8 T & AN 98 T BF 94T | g al 39 [deg Iudwh At & srefiq
SATETF FILATS il ST Thell g
g ot 78 § T =9 9w & srefi =i onfea 99 a& Jgi &f STt o9 ae:




10 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I—SEC.1]

(i) S¥HEar &1 =0 gag | forfea srvamaes, St a8 <97 ATe, T&qd Hi0d & Aq6 7
ERIRS 1L 8

(i) IFHEA T AAT T9T H Toqd A¥ATdad 9%, q(Q Fils gl, [ T & forar
ST

(2) Frs «ft =TH, ST AN T 3 @< (F) § () | Sheateaa shcat & 7 ot Fea
T A | TRl o7 ITEaTe & 917 THelT 99 a7 9ga0T &7 arer 97T ST 8, SHE
foeg 50 9 12 (1) 3 @< () F I o SIHTE HILATs b ST Tehal 2
IAdH eH SiF:

13. Tofaer ¥ar (TREEF) 90ET % 9T eqdqT 99-l #§ ST & feaesra
TATG T ~IATH g 3ih 3T Fferer AT (FTLEsTeh) THeAT o qTHT e T92-
Il § =Fa" 33% & T FXA AT SFHIGATI &l AT a9 AT (T41) T

(ferfae) & srarer fom Srem srenmer o<t (forfer) & T & ResrgaTe Fomeiea
“IATH g 3k ITH Fled ATl SFHIGATL I STTRT FILT S T<hed TET g ATEATERT
& forT gemaT S

S=9HTE [T SFiEar & fou seierg RfxraT, Ifs Fis gl & 934 & o 3
e ~Iaw e sl § SART [AaHar g2 § 9T gl

Ford Toh ST ST STTaT AT SIS ST a7 o (UgeT avl oqaT ae® &9

T FHSL a9 o STHIEATI T TTLEAF T8 o TTHTT 2T U9<-| Ua TeTT aem
(Ferfera) ® ST 31T e a=Est &l S(adTd g0 A Thcd arevT & o arearede
o TATAT STUAT| AT AN T Tg A 2l 1o STAH F(T o SFHIGAT o (10 qeferd
RRAT T 93 & o7 9THTT ATFEe] & ATYTE IT SATched T g ATEATERTE & (o0
= TGN & SFHIGAT &l TA7H 9&T § AT 999 Tgl g

g Y =
14. (i) AT GIT TG TUHAT § THH ITHIGATT Al JTaq &7 § QT T0 FA 1 &

SATEMT. T FTEATHIT o AT Irg, TRAATHT H TET STTAT| TAET AR, TLTT TEHEAT

AMYTT 9T AL S ATAT AATeierg (RAIT &t §eq7 & "@as H samierg edl gq
STHIGATI il STALET FLA  TATST H g 31 (THH d1& 38 GIHT Agdh ATIGUE 6
&= H ST Sruar) it wam

(ii) STRT ZRT A= AT/ AL SIS, T fUege av a9 s 9 9
FHSI A o SFHIGATI ol ST ST/ = SIS, e foege ant qoI i

=T H HHSL a3 6 (70 ererd RRAT il H6aT T, €% § G aoh? TR &l ST
TR T F IFHTEATE 9aT H 949 o [0 ST gl




[9TT |—@ve 1] ST 3T TSI ; STETETLOT 11

o 7= T srqg=a SiTfa, ST S, o e avl qo euies &9 9 F#6s7
A & o IPHTEaT s ST STRT g7 9T & [t o =20 § gar a1 =9
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e d il ATEAT § HFidl T AT

(@) FH=Ar IR § AT (THTEISAT)| Gt Jeh T ore. .91 AT,
ATHFHLIT;4 TAT 6 THTATST AT HEHAT T [HIAH THTAT, ohele TATT TAT TgATTHD
HFA,IT- TAE AT 394 MEid a1 Gaqaaga § Sidedrafas Araimars 6r
TR eh;H e ahl ATONTI el TAT TATTART [Tl

(¥T) He FHIATHAT T TLTT TAT IRl HCAAT RIS FTAS UTAAA, FTAAA BIITES
TAT Hed ATSRIETA ATRIF|

() TLHTCH TOTAT o TFef, HeoT A hT qFAl | T«raw HYHAT TAT e, Tohled
JAT ATAFAGSESA AT HFd, AHadl AEHIAAT; AFaSied TNTHT  TTHHATY,

e StSroraT, TaTet S10] ST ST SATHAEATE Hed- Hed sfaed T9T Hed TEHT

[anN
NECICINIRINED

13. ' 1% qcdl T GTHT T
TS AT UFeATse: TAHIO, ATFH RO FAAEATT, TFAhIT TAT TIFSHT IOTEH;
AFIATSE HEa|
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o ¢ o
14, fster o=
FT NHs, HF, So, 09T H,Sos, § ATHTHATH| faemas e sragmom #it srahear, s
Al 7 THaaT qed, TQ 3¢ AT ATedH, FAREeR 1 THe JaT a3

ufae

TH-T Il
1. RETMT Ggadis® de: UTHICHAT, ST TLHTERAT, T, TS, RITe,
et fod [, e
2. (F) ATHHRAT TRATIATE: IITELOTN GIXT HTa (e ATHRATIAT il RATIATST o T
&1 gt e @1as va e-afas 1) THEATEST w7 STAN, FIE- AaL T,
qegadt o, TOEw wWEaam FrafaEs SR & Fo0 SEuE- (YET=)
TRTHT STFEATT U TeAAT; HRTT SHoTT; ATH AT T FEHTITA I HZT0T 9T TR
IERERI
@) srtseraTelie Fegad: AT TAT FRAEIT AEAT, FEAEAAT, TH AR
(ShY Tehet) e, favsTTe Al qUT ATSSAT T IcaTad, SATTAAT foear ao i
(3T) SITEaTIe SITSRATT © SN1, SN2, SNi', SN2, SNi 79T SRN A TerarTtarferT; Staersft a8
ARG, 91230, T, e, Si9 S9 gemmsaas JHl dgd TLHeH
FYTRT T Tt ITohicTa T = FAA i AT
(=) ATt RaTOE1,E2 31T E1eb THRATIATEATHSTE, T9T IR - E2 ATAHATSH |
fas faeame; areiferfes® syn A=t uftree arsdforfam, omta a1 w9 @A)
(F) TFAT ATHFATT: C=C TAT C=C & [oTT TAFEIEITF HFed, C=0, C=N * foIU
FAT TR TR e, ST AATh 3T FTA (o |
() TATEATE: TR A- TR, SIRA, A, SaT-TA o, HaTEeh!, FIeH, Fa,
T, T rdesT qAT AT aTed AawaTe:|
3 qEHT W@W (Pericyclic reactions): TR 3T Salg U, gsqé-aTLth -
TAFL-TATE FAFATTHATT- FTZFATUSII ATHRATT (242 TAT 4+2) AT FAvATSITOH
forae (1,3; 3,3 9T 1,5), FMOSITH|
4. T fasme T afatramen i Grarfafen ueeier 9999 (STEFes Uesier 994
Tied), FAGT T, S IRAA, T, qradord, 1T, F(H AT, TehRhT, e
TAT FTA-FFeT ATATHRITT, T et TATUATST G, (R ST G, ThaT
T, g ATauaeht, §SUgY, YUY, TS a7 TRICHTERT ST AT
5. gt TUITe
(F) TEART FT AITAH TEAA: g [Fade AT I FOEANAH TOTEH, Tgashi il
HT ST AT Ed AATC| FaTed (AfSHeEeM), AEe The (T, SAfEHITCH J9T,
QATAAT (Viscosity), 3T HHg TAEOOT TE i T AYATL FT fAgior
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(@) FTEART T AT ST TOTEH: FIAAF dgedh- TATAA, TTAFTS I, T 1T
. ) el a) i o (ol anN

TAFANGE, SHAlT, ATSA, LA, HGE TAT TEHdS EE| AHEHS dgelsh-
[Nl Nl anN [T enN o o

RIERITATE [T gATS S, TTSITEA, (e i [iferhe |

(W) ST TgAH: T, STUAY, ALTAT H TAT 91

6. ATHRTLHT & HATYMUF STTNT :050s, HIOLCrosPb(OAc). SeOz, NBS, BHeNa T

STHTTAT, LIALH,, NaBH., N=Bali, MCPBA.

7. TS THTA: GO FTa (e ATehT sl TRT9T TTETATHE ATHRATT, ITTora 3T

ey STaedTy, Uae 3T (3 w1y, qITer TrE9-131 T29-11 FThaTa|

8. TUFS(Heh! THGTT 3T HLAAT o TAEIHLT H IAHT AT

() HOTT FoaFeH: TEITHTIE 78] THEATH S eI a7 T el

(@) FaE TFed: fGueamE o), as B-aem s 9, agueHE AvE |

ERIRER L CEIREIRESIEISRIT

(1) TAFEIAT FFed: Thas 3T B TTeATENr > TATrrHRAT GERaa Gemeer

TAT HLNATRTAA A H AT NT—Sae- TTher [

() ATTHRT FFaehiT AqATE: ASHGRAE 3T THEGAE Sed;HhiHad (9% T
EARIEURES LT

H1 NMR T |TETI0T Td A e § AT

(F) TSAHTT TUFT: Ui dih, 9| Iieh, Thex dih, Heredad dih, ATemor fa e st
T G, o-TFAa T, T B | A Ta=aTH|

(F) TAFEIT T/ ATATE: STHTA T TR TAT HH TAH|

o

S IRIGEASIIGREL
TT-97 |
ge-F

() L TAT HT TThl

JLAT HI AT, T 3T faeger, waTe, Af@f=grar aRIw qo7 df6g7- =
HHIHLUT- ATATAT KT THY, TATE ATAN T R AT 3T gTE-TATe€ HEaT AT =AY
- 9129 (A) & FAAT H TAE-ATANE 9 AT, T8, ST, a1 "I S
e/t T, adies (e 9T suese| Rfeee qur o & Fa9- Aeges qun
(e ITERT aTA F A(HD-h 9T Aaeg Huad (HefoiT)--aTeA T q
IATH LA TRLOT R-HFi e U7 AEFI T TaTg i HehoddT- ST &1 7 Tiag|
(F) STHTT ALl

SroTTersh foE=or I[urie- BT &7 99H qoA7 B Fa9- $FHE Sealor [oriE-
TEHTT AT o ol qAT SArqa 9T AL1ad, 93 read, drqterd arsqefierar, siforeh
A, AHAT & wie Ud HHiold T, el i JAaH TedT F AqHAT Gd--39




44 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I—SEC.1]

areTaeT, AeRdor- g T Fag, T9--AF9uu &qFT fT ATHERT, [,
AT TRLIT, STATIAR T, foheao 1 heoT| IUEHT T ATHFT|

WER IR

FTAA, AT FEAT ATAHAT, (Oegd AAgHMAT Iwa<ol, {<h qAT AUTed dagd
SEATAT A[UTTh-Adee Hedl- U UH 21 S q9T7 YAmEefiadr, By s g 797 =3
SoAT TARAET % ATy weud & o0 U & F 9gar, ST T9T a9 T=a0 & o1
qIEEAAT, FAT (F(ATCRT) TAT HAAA AT FOAT a0l Tl qAqT dgaash TATA
FToq, TR uT--Fa MR- eesTHe (HIH, IcSiehdl qAT AALTTHRAT el & ATIIT AT
T ATheA- GIT 19

que-g

CIREIGRRERURIER Y
T JIFL AT E- [T, IR, Sodel S, 3o ()
qLTELT, 97 [eavad a2t (Avaed) TiHhaTi| rorfash saa| STfd Fifd®

(e Torfeser) avar fAewd)

(F) TTRAT ITERT ATHFTT

qTeal (F9e) ATHFweds (RS2 &ed) & [T o7 T91=d 9 a1l F1h, AN
Trad =TT J=ae arfeaTstt &1 Afhead—seate®, Stast a7 T T arfgeat
(39), ATLHAVSATT TAT IF I o (0 HALHT FT ATHHTT, I TAT drega i oy
ATAT HFTAAT, AT (FIed) &1 Aryshead (Remee) Fwor arRft-srfsere qum
RGN

CIRIERIRIGEIGRINERER

JFAT Il & o araeas—se 9, q19, Y4aTg, aT99, TT0= 9T 9iedT &
FFA/ATL-FATIT (AT T &A1 | IATT gUAAET afeacd, IRe TIh
TREe qAT e aTad, dew FEEwr fgi|, arem-said] (STEwTEE)
Tt e @ T (53T STAUTH) &9, Seaqaaril T g ST, 9
T T T ST I IS AT, FFIEL ATTA T(hAT =07

TI-9 I
gs-F

() TRT TAT ST HHTATSTA
TR/ IT TR/TAT (TS7) ATAT THRATSAT § ATHIAT TAT ool S AT T SATRAT| ST G
T oAl T Tgd, THAHEHONHIG (TS ERIHIET)  FHHT ST ofdas a1

3T|_°|'-‘M°h<||'\i- TG SATAT qTIHTA|




[9TT |—@ve 1] ST 3T TSI ; STETETLOT 45

() TETAE S HALT HEAT Tieht

ST WA & WIH-9[F daFdl AT =0 % ©w - aFad amoae (FEe)
THIFT, ST FAq qAT UE9Y A, Haoad- THE0T qara_dr, 9ihadr 9w
T O sreel/sMEs, qE-daad aUT dg-dadd wHw & fu a4
ATETIEAT| TETAAE ATATHRIT ATEATEEAT & WIS, 978 FIE a7 areamaedt
EYTILOT| ISRt =oh Tefiaer a7 orf<h|

O RGIRIEEEIEIER IS UG RE

T (39) Rusex, TOEi ArAhare o Tideht qAT WAl SRSt HT SATEAT| MY
vaTe RuFer- gaq fAeiea Ruges (#1. uF. & o), = vyare RuFes qar 39
feoTed qHIHCOT- 919 T9TE qAT At stsehamo) oAl sisferame- safa
TAT AT ATHBHATT TAT M- I, FA-E ATHTHATY, AT Tl qaT ATEHIHE
STHTRAT 3 FehoadT| HSITET & o0 U STaedT & Tt STl | q&7 &7 & Siac

TSTHTH =a<0T T Hgcal TOTEAT =2 HArT a7 d-gq9qardiy Ruses qoan

oz fRgzam

() T STATREAT

IThIdd FTATHER SCATE-HIS AT FE AETT THEAA-IEl TAT HRS/HT IR
e, @I da Aewdr (3 swemia AT |@fgd): 9T Jur Resiel gue ),
FTATHTE THTRT (TN Aigd), HIFAT TAT HIAAT TETIAT GSATH TAT TTHdH
T-UEI T TS (ATHISAT ATEad/ Wi/ oe) UEREraT SN T
(T .3/ UFE TS/ TAUASTITE) TITeaaTeed FAs, T, STHI=IT H7
SN M| HHe [T FA7 STET-TAA TAT AT Fira a7 o (9o, e
Ao ge qaT Tfasiias (Tararaiesd)|

(F) TATALOT SSTAALT TAT AT

OTTC R ehT TAT I a1 TAT ST H TG0 & &rd, a9 =07 9413 (7 grs«
THhae), AT T2d &1 g, S S| Ged HEH &5 T97 9360 § IguF Jadl
T THLI (IO T HeATa) | U &< w1 71O i fAfe=m qor 39 9w == 6
= S Srafere, I ST i 39+ [Muerd & qiieh, Igur A= STl &7
Fivwen  (Bomea) aar Moures Bgum o o BeRe e e,
UHUSTSATYT TAT THUSSUUA| ATATARTATT FATSTAT, AT Taeel Aoy s, o,
T TAT T Ta<0r G207 stferfaam o= (F2ero) srferfqae)

() TRAT SSTTHALT ST
THRH SANT & o0 o (Thae) 97 FEeie ISt SaeThd 0 i AqAT™ TEadi|
AR AT 3T Fedl &1 o7 RErTsees el vl g7 Hae aaaq 9o, a199

AT TE[OOT| ST, 3.3, qoF g9 F< adT AT qroreq fovg oo afasEr
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A, 91, <. o, &, T . N, TH. AT T9T g1 o, AI-97 97 A EeEwm
qTEd A Figd T3 T TAT HAF ATHATH|

[HIEKEEIERA

T |

WTRT-3: (AT SOOI, TITI-AT0T a7 GLAATeqs® gwor

AT ST

AT TAT =970, TH, TS, ATAH, TQ9T, I 6l GehoddT, HOT AT & 90 HehoddT,
HATHT, SEATHT TAT FHAA 9L qHa< a, I A0 qAT T 9, 6 Ooe
AN, ATda g FTEITEET, FHfeqd H1H T (HGd,q9qeT I T

T JAT TG & SAreol, S| TS 0|

TIT Y, AT q AT AAT

SIEITTaehT qAT T

FTATT QLB TAT AT a9t THIH T AT @ & T T, [Ecarei=

| TR ROT: T T 9T ST (HE1d, Sf. TATaeH [#gid, TATeT (Uve] 7 §9ed, 38

oSt 7 5O, T3 e TId, TS T =

TRT-HTHY:

Y TTaaer 9T i, Teame e, afefia: aTa 9IS, I o q9T o

ATEOT |, FXA Fohel AT TR0, ATAET FIE FT TTET Tdaer [Aqor, FHATHS &,
(e o o O N e [

IRITETE FHTAT, TeAeT Tiaae § faFia Setl, S a7 a9

o fae : Fhrer fater, W i et e @Aty s avor fAfY, e ae &t

9T T USH, FALUT AT, T Heiold HFdAT, TEAT HT TATET TR AT,

CAFTS qAT Hishe G| T foraTelt § @ Tiaee a1 &, 7 7 I ToTeT AT &

o~ . o~ N . o\ o d o

Frgia o a1 aq fAfee © siaiie a9T a1g] T9 & F0 Jaad- A e

HLAATHS [T

FTRSTOATAI STHT | TAT II, Tehish 1 fafer, gwor o7 e gfeg F= (39) & T
Tra faepta =t fafen erer farer, smept e, sraRfiT a=or q9I7 32 2= § W< i
it fergoror fafer @ = |rger faten

AT FTT AT AT @0 G0 & UL I ATEIU I qAT Fohel ATV o (0 THAT
T AT AT Ot IR0 80 AT § SATEehad STa& a9 ol qAT e S0

o ATES| T e teld THAe it HI<h hel (SH) g T9E @]

sTe: B, o aar sag 2Te, 990 &1 qdi=" 97 arawe I979,31E § T919

feeny
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fergroror it A fafe: TIRiAT &< T97 38 et &1 9« farer ot ooy &g o
s

g7 AT FMAT F TATREH [T TATREEh ahe [Hgid, TR [aguor, =i
ELIEINECIREIR]

FAATHT Foh: Tecd ATV, Tecd IcATE, IITEIT 377 3T {&A oeq sl oAt ahed
sfaer &l aHaroET

TT-G; HCIAT ATHHeT: TEqTq, Fehie a7 AT g3

HCAATHS TEATd ATHFT:

HYAATHE TEATa: AT O 3T AT T[T Fai=d, HEaAT a7 dieed SIg a9l
ST\ TATE TAT GHESTT THEAT FT ATHFY, HHled YASE HT &L, Farad qAqT
Afeed T ML, Al ML, TAT A F&H, T d TaH S (FTEA ) FTAH 9 digd
LDl

TSI JAT ¥ Tl T SATHEHT: T, TS T 239 Wle TS, qA T, Tie =1

Fehie qIT (RATS HTIAT HT ATHERT

Ty srfdrepen v TepeudT, atorg Fhie ;: IR Tiaasd qar a7 sraer B ¥
AT -- AT, TH. ATl ol [RIS/AT I T € F & AT [So(1e, HaTH- &,
LA JAT IATHIL Tad &<, A QT:r U FIE HALA TF Tadq g0l Iehexal dAigd
QWT%HW&T AT o FAT GUISHT Zaredm| Tta ua @36 dia) fweieay ug
T[T Ih TTem<eh 9|

ST Zehl: It U2 T AT U TTATHIC T T o ATHFRSTT o [oIT 97|

TF Tfdaterd sehie: 99 Tiaaterd & o f&Efest s et smata sramhia afi=es
o< g ST srfsee % g0 SEERT Siaae, 0@ Siaaterd gl

TS, UH. (TEAHT3N) IS % SATHTL 2 a0l =TS HT SATHHTT|
ECIERISEIREA I IR BTGl

AT- T : T FATTI0T, qh ATl TATE Ud ga=ATrerd qefie

GECIPIIEETE

T IOTEH TAT LA T H Iehl AT, T efaent s q9qae a9 a5 9qg I
FTF ol ATl I HITHA B

qT TaTg T [EITTdehl T Tish: o 3T ca<or, HXAT Y@TU, Hided TH T, SATeoii
TAT O TATE, o1 [A9a T GRAT ATHAT, TaTg 5o, A@ JaTg o &t =a
S TR, YaTg qugor Ue qh a7 Sfaatera €av

A [RI=0T FHIRLOT, Aiaed, Hal, S (Fa=107 GHIHTT & SHoll TAT Fa T S,
AT T, FHIHL, AL A0 THIHUT, G TaTg THEATAT AT TTANT, T2
TATE, THAA, 9%, STFA Td oI 9, T2 e, AL, SreqardiaaT Sl
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ol fgor st gusuan g f-RiaEaREa =, aqedr &g, Hael
A, sfaesa s fasavtasT)

T TATg : q9TAY, = TF 9 el & o9 &qq Ta78, S[F 51T T

AT 93T © T wie % T UF [Sese TRE AT 93, T4, ST-9%d, AT Ta
w7 ofEaT, fawy ue foree

aTedl g Terefsy waTy: sy waTg F SATHAeA o fAawr ud qred "qy v o Ay
fafarerar, Stererar Yaqar YT a°T g SN0 @1, e, ET T R i q9d, 9759
STAHTE, ITSTT 3T oAl FIST | STATHT]

T AT SATE:

THT U SAHHTT TAT8, A0 U SHoil |qelfeg 10T, FAterg Serr qom f=fers s« swrfvas
TELTs, Ay FHIHI TAT F&IdT IUME i (Afagdr, dd 9adi arg, dgad o
TaTg, AT a8 ATITT TATE, TAT=GA 3T Z8h AT, STTeehy UF T, FHHLT: Treadt
TaTg, IS T=aiadT avieyy, RI=or e, aRadr Jarg T3 i & qurdad il
T fafer, o1 ey ue gt il

AT A AT AL

ATheal TET-- ThTE, ATALT, 9 uriorfes T gree (uq. 9. v, v=.) fafae «fq,
THIL THT|

TERMHT 99, a1 |iE, §aarad 1, AT IT=d, JO1 Ud =IAqTcHT Qe a4,
ST TAT S 971

FAATI aXdTed, YTET, a0, XA, 944, Hearas, ar=er, [I=ror, srfsrere,
farfers rfa

S oTf<h faTe o gTed, Th1E, ATHATE TAqT Tk, FF, Twy o, TH1T ST T4+,
TATE AATE Fh TAT ATTHT TaATg: TSI TAT T HAAT IO AUSTIOT FI, T &
STl S HA = fAory e

TIT-H J-dThe 10l S I

TaT & TT, FAT GFaeel, TEdl HIHTT, FHO7 AT (Gqeor, T Fiendor Jaaar1 a0
[N o o
CISEIRCIEERERIT]

FMHT T TAT HLAATHE ST, TATHT Ve 9T 18 T <09, SET a9
qIETEIAT &l TATAT i aTelehl<ah, qrareadr &1 Heriwor, ©a gar =edr &
TR

A 79, ST U TFEdT, FUTSAdT 9T Hgdd, LeTdl &1 Uh i ffgia, sga+
e

QT ", Hgdd & I3, Ff Tfaarel qAT TATET STdaer ITareTar, T 216 7|
T T GTHZT A&, FIT He (1, ST (Hgid, ATTEqT T,
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o g e atea qur [AftsT 3@, Warea Faid, foe #7 w=1 fgia, Taaes
=TT 9% 9 3T AT SO =i, Svee<h @l

T T TR, ST TAT 37T Agca Ul [FIETd, LF TAT T (QFATT 1| AT T
A a4

T TR, F Tiaad a7 TAq1el Sfaae [&ter, warsar #F &2 f&afe, el s
Aereq e Feauor, g g At gfa=ae seader wdterr, ara ATt adierm

AT F AZALU AEAW, A(F F TR, ATHFHIT ATIGE, Ad 6 THIE T 944, a7 §
Iidaer forae, sTRmesfagia, =3+ 97, a9 god, 904 <97, & TEe
TAT g il STIIFTSAAT, & G0 & T arRar T gedisd, ey [QFa™
T, e fergwoT, s Mead|

T8 AT, AR TAT HOF TS, T, ScAtaadr e d, IeATaadT, TEHeuT A1,
T o TRTL, T 4T, TATad  ThT Trad S0, T qHa1 & STrshed, T
T T, T MU, 9T 9Tiedr, Tl g A1, T G Thed [6-99 A07-a1]

ATEAT, TIT-EqeH, ATHIIOT, FaT |

TT-9= 1
TTT-F: THHTOT, Teheieh, STHTOT, TTSTAT 3T Tave

1. AT Tahet e
ECIEE R IR
AT aTedT & ATTa® [Ted: Ie%, 2 qAT 272, F47, HHe TAT LET TATAT, T
Fohie AT HIHE Fohic| TIST HIAT TAT FSMLA Fohie & 0T &H, HI &l a1zl Tatad
HiHe, v Jaford AT oM Fohie, Ig ATHST shie ToT gohl dehie, TS HT T
SHTCAT AHSl: UTeH Td TIRT, THILAT ddhel § W, THILAT dhal H Gy ug
HYEAT, TAT e L€ U G ATHIAT, vqed e, 7 AN o AT g AT |

IREIE

a9 F TCH AT IT% FMA, sa-fAATe, I, e TR FET e, umLEer
(TFETRTRAT) F AT AT 6T Te-T=mTs H7 ST, FLAT [0, ITIRAT TAqT JTHST
AAITHATY, TATEEL, 21T, FqT U AT o THTC| TATAT, AAAT 0l LA

T il A AT ATSAT: A, AT, TREFLT, ST FHT TG, T TohoddT AT
ST &7 A T (SoTe, P o Hhie HaeqT|

T AT UF [ATHGT, FTF il AT, Tod T |

2. fHmtor ST
AWE Ta @99 I % ITR0T [Ogs e Ud AOHd, TR0 & 99 &l
AT ol ATl T, AeioTd A T9F T I TeAA, Ioil Ua AL ANTa|
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Fehle STERLIT: qiel a9 TR FFq, IToRT J3=, Fehle ¥
Cc o
gt F1F & U 2@ waET, T qAS S, THE, A7 3T ¢Fes, U, AT I13

ao|

3. T AT 3T T
o, wfererar, w1, F1F At9=amE, a1 91, H@ie9er F9 ardl BHI FT G5,
TRETSET, FF=0T TSI AT FH FA 6 ST
T F14 fagoor: =/, 6. uw. ug 9. <. o & rgwr e auy, afadr, 8w A,
TETHIHL STEADIHTIT g dedeh GHad, AN [[AGU 3T Aq1e fAaaa s
STAATE & qcd, e Agieor it ey, aqam go7, arfis dRrd, a9 anrd, aihs

Troor, 9T U R it sreieqareT, Maer ¥ afgad Asedt &r FAar| afsm
ATHETIATI

AT @: A UF TRAGA et 9a<r

TIAT : TN TF R ATEAA sl GEAT &S, T a9 94, THaad, a6, 960,
PR T80T, FOrgT TaHHTASH, € @, TATH AR A== ITdh 32941 &
forw aeeror Suor, R, TR UE SFHT a9 mrerma i & g |

YA I A, AL I e, TSt e AT T IohT Ao, o 9T AT,
(@ <ad), A Ted, TOue TT = a7, F9ae Il I 99 F7 HH07 Ug T2,
g™, ¥ &1 Fador, s y=uar, o gy, 9900 T, of Kot
(srfa=Tn)|

TSHET ST . TSR AT & Fged, ToEn 83@d SAHdas i9ehe,
ATIET FE I (FFAX), ATGIcATH, ATt Ta FLATHIT Aeh| TR FT AIA(HL0T, FF
AN AW, 767 FiE oA, 38 FgH, TigH (TaHe) BSTe ua 31 [Fwiw, Fiega @
S ASTEAT T AT | 9E A8 . qgedd Ua Fqeaa AqaTgl
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ST T3S ST 9%, AT TS Ih0T, JToqTcaSid, Aa9dHT J=94, Id: TUa,
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vead), REEPaUATERay, ara (NRAT Tawer), T09 (S ordr ATaATaiha),
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ST [AHLOT (LFATSY); (i) Ol § IO 3TAeedT; (iv) ATeft Sia-a2aeft & e & T
TRt Aqad Aigd Thid a7 TG a5 S3e9, AT (v) S fafaear, s
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SEECEINCRCECE
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ST SRR, ST fafargar 9 o= e, a9 SIeen /S R TS,
T HHATAT T AT SIS

3. 9 AEa-Fae (§=L9) TIT TT-Ha 5
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gl wad qrRit 97 [AEin F2F T 9 a6t & @l & G HEid, 3297,
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TR TE AT, HESTLOT qAT {oehl, T-AHST a7 Icd1s ( UA. &, TH. °9T.) TRa7uT i
&, M T, doaa W9, [daegd, 38%a (A2), @, oq, a9, siudiT a=eqfd,
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T AT (FTTT) § fAshmarat ggt: feattes sl Tiea™r aveaia-sra
ST T AEA|

(v) AT T 1A AT I-Ta=T:

EAh SATHAT BT AMDLIT: FH TATH, T T, HIA-EATLH AL Lo eq i< qaT
SHT FTHAL| AL 6 HeFIATA AAT HT [HALIT TF A (h0T| TSI, FEd-ora
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T THT, AWGT &9, IS TF AT, AU &l 0 @i, SehieaT e
FHTAAT T TTHTT TTCATHT, AT T, A+ (SAThRAE U SFITIY) THTRA S1eT
TAT T FeAq| 3T va B a9 (Fae qeaiaa Jiatean) &=, I8 Ua 9,
T — &gl

[EEIEERZ TR

I TAT q19 T § AT AT gET Maatw & qAr i B § BT @it
FHTeRor, AR T =T &7 AT, A3 @0, &7 [STHAA 1T LTSN o o1 ol TaH gl
TqHA, A, 9, A, TLAATS, ATH G, Teh AT &l TSI ATqILaeAs T U Ieh [0

|

qgus-9g

TTLTIIT ST TH R

FaFA THIFRLON FT TSI, FIE TS T TIH HlC qAT TIH A7T HT THH,
THTHAT 0T, TIH FIE o Toheq TIH TTT F Agl, GHIHLOT, FAL FT THIHLT (A=
g I (31=) UM ATer IFAT T 6 e THIHT, T Fead Ua a9 FH9rehd,
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TTF &, ATAL 9T FHHTOT| = I[OT1 ATl BT FHlfe & I THIHT, T g
T (HLT20T ST U g AT gl Tl = Toaeor st &t

wrfaeht, wafaht qor 5o wafat

TAAAAAT I Fle Td AU oL@ A, TLA Ed Td, FHad H I, T,
ST, A, 1T TS FT, SHoTT T LI, AT o1 F feadid M, FAL & (39,
eI T o Aeaiid FeITT, TREd] geaHTT st T, TTALe o Tvaiid | FHOTHaT HT
e, 1 Ug RRafast ST, =T, STe feddl, fifeqd w1 & FETed, areareaedn/
g T ST, T ATl § 9 aremae1/awqad|

AT T &1 319, (o T a1 AT % svaiiq axa il qrearaed/ aeqad, ISl o0
FHIHIUT, T Fvg, RIS I TG, 97 g0 AU it Fremae1/ qeqad, Sreamaer /
Qe T AT, ATAd e, AT AT 91|

Tfaer fergorr:

STTer UF FT29T &, B3 [UIAe, STfeer |¥ o "9l FeAd T el HIiT H T0raT,
AT TF FidA, TAATRIT ML AT Ao T STl ATfdad ATEATI IFa< Fife
AT, H3eT THHT Ud TG THIHL|

SATTHAT T STAAN:

STRTET | a5, TohdT Ud VS Hie-thre & G, A3 U Tl & THT, YT % qoaaF|

T T -]
[ERSEED
et Ifora:

g, STHHg, YA 37 993, 9Hg &l qaraIdr AT 998 o qeaaTidr
THT, ATEA-99g, a9 THqg, Sl THI| 97 T [USTae!, T TUrSTrEdt T,
AT UGS Tid UF TFATSAT T (STHA) &5 o faware, aiid &=

FTEatas g

aTedtas gedT Fae, FEa aagy, TRad, HEd &7, FAaq I ee I wmiHd
& & AT gU Aredias® gedr o, wrelt dq@T iaar & €7 § qredaias qedl
(T AT T qiqT U Ueh G99 giqed, Hgd aqgdl 9% qiacd ®adl & I[O7 &H|

T U, 3T d GHTR, aTeqias qAT TEasT &l i A0 (ATATsT) F1 Heey
AT "ufaaey TS U (ATATSH) AT QAT FAAT & SATRAT q9T AT %
T T 9T ATHET, HiA, ATERAAIAAT U GHRAA AT Tgal arel BeAdl T
AAHAA, ATAF TTFAS| 6 HH H TRAA, AT Fad q0T, 3 va srfeqy, =g

THTHA |
afrasy fEeor:
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o Faq Fe-8 wad, Fe T TH7T, Tl F7 THEHA G, TG A0, AT

Zoft, =T Zoft AfeEare, wreflt sy J37, Feg FHTERA | TR T ==, BT

EATeA 0|

RS CEIDIEC b

e TIUTH THET ST S, AT GG 21 U T2AH &, Aerdl (e a1 g

&1 TR fafer saan TiEed AT Faad g9 gwurefier Beear dir a9eT)
gus-g

SATTAF STeeheT THIHTO:

A el & a% TAT I8, SAfqF Aaeher THIHLT FT &I, dx/P=dy/q=dz/r;THL &
THIHLUT TG, ATRIONT Hal, FihaT AqheT THIHLI, TAH Fl{e FHT AAF TaheA
qHTRoT,He sttsrereror fafer grger, got it =rtde fater, ffaa qorst & I B
Flfe o IgF ATAF Tahel THIHLW, HUT dq F THIGLOTATT TH RO, ATATH
qHTHT

HEATCHT [FEUT U FHFe? HATas:

et e fafa s g us = & SonriordT a7 Steisi TH IR0 T g,
FETfRafa ([T FE) T97 =T Twad JfeEm e [ 9T -
STe (ScTer) TAfert g, ed d=a aEdr [Ater g < RGO & (HahrT &7
AN 7T T (3T TAT TH) TAT FUTS 0l A9 [t

FEATH® a1 a7 fagre Faw, aaadr [aw, A aaamad 9=
HATLTIT AAHA THIEHLUT Tl HEATHE g AAAL TAT LG &7

FEET FHTRAT (TRITHA): FEE | Sihl T G=24, foeq, argeq 971 a4 femard
T, 3Rt 9% AT 99T % |99 Gehary, faeare gamd AND, OR XOR NOT T
eI o9 HFTeH| A ST 9T TEFAE TGadT|Saq ad T5id & a1
AT TZ I | TAT=ALT|

stt=frga quitent, frfega qurient T aTeaias, 3 TR Edr aredaias a7 e quriehi &
=907 FEaTeH® (oo THEATSAT o B o (oT0 TSR q9T JaTg |

TeaTeqsd fFguer # off s arelt mwearen "qedt gfafat ® oo 9w | gramor
FHTSIT (TRTHA) FITEHTT

FIT3ERT TF T Teht

TS Maelieh, STaLre, AT TAT I AT TZAaTl 37 T 7ae Hgra
TAT TS o FHIHLOT, §iHee & GHIHT, TSca-3AT0 &l (STl § gg fovet & i
AT TH RO, AT VAT o [o1U FAAL FT T TH RO, TATE L@TU, T FT I,
e warg, BREHT TAT steara: A9T T, SEH T9T AR JiHa T, oo 7
TreTeh o 9T AT Tidtawal =l fater, e aet o fore 9fEae w2 aH |
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o

T SR
T3 94 - |

1. 7T =1 gt

THATATT ATHA AT LBl 3T Taent @ewor w7, e qar few /e,
TfadTes =6, STTAAI=® (Ta-9)| 32 ORI HT AT, Thel TAT TgrATereT ot o7
e | FT q=A1 T LT 9= (SAEoor (Usher 9T 3 w=rasa rfe), dwat £ Fwifas
T &I it QT T, Fad: =0T 92T AT TAT G@AT AT G AT

2. 31 AT

T fHTet # wiaew s A, ge yaew & i, /g [, @i gamwe
qaTd, GHTRdT W(Anisotropic)ﬂmdﬂ-a@a g9, Ueh srefi (Uniexial)
TN, ATHT TTdae, 53, Sehe 30l 3{1Y TR I 3G, Fohed TTdae A AT AT
forerT, stoaor Staae, o=, Sret it VS Fe o e A6 Sidad, qiet 3 aqt
AT ATl ST 97, FHIENT 3 Tq9, foaia Sol ddheddT T Ehaariergred | =ot
(0T, Tae AT S|

3. TSI AT T

ST T&THT il H3aAT i Gof HehoqTy, reectiar are, fheeet i garei § i, ey
ST TRt FeT e, ATHTT SS(IAILT TaTaT sl §EAAT Sl T, TEATT T HEAT
SUATL, TATeah, JiarenT 3T HATTora aare, AT qaref & Jee A

4. TqwToT A=

Hve &1 o AU, SAL T SASTTL-3 FHIHL0T, T TheaT ST Fefae &7 0
e=IgE, Y 3T TAATAT T, U €Y, |1 v @) srgfaes wefiqe agfaar-2. 4.
TH., 5. | UH 3T el AT 3T TATSHT AT AT TEI9T TRAT AT S|
3g FoT 2T TEq07| SRt e, e ST IS s, futq, Treea a9 98
s FT AT

5. TRHTOT e

ST, ST 3T =0T, Q@ H\A-TaATT |72, FLaTdiehl, T, ST,
LA, AT IS L@ T, IcaTe A, Aqa-eq2 g, griar s, 92
e o I uw fAerr |@tear: /e g=r [EE - T AT Fyun, seee A @t
AELTHAT AT, FcAH ATHFHIAT,Fed®w qHH, HA TIOA, [OEaarsae- Tora
fargroor siw A=, aifer orar e ST e Wi SuEa-arhi
sie rocafataay, aiEeT v aadee Med, tea aRiaus 9n FHaehiges
SSUTAIL: AWTa/ G fagwor, ol Qurearee a9 QAT dahd el TRATSHT Jae
6. TS 6 .

ST (FTIEX) HIMSH, TaTg H==T0T, ATHTT HeIeT ATUTAI- RIS, ST-a4 1Il, Aled
1-2-3, T o FTHALATT 3T YTLEAF FHTLI (TTUTHA)|
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EPREER]
1. SEHTITTAT:

T Hhoud 10, fga Ua 9 T, STHITAT AT & AT, T FHIHIT, FATT
THIHLOT, ITASHAT, ATGHHT AT TAT 1 S T Hag|

2. TS, €T, 94, 28 qAT T2

TEINT TSaad TAT THET TSadq ood, Aqeeela sod a7 G-Far® 2o, i,
SEHIT TAT ATATS FLAAT SHOAT AqA| TH. 3. TAT HI. 3. o1 H I8 ThH, TH.
s, 99 § TASraad ATeEhied, ", e, T9 H Siofd JIEhed, S99 & 6 &
AT, T JAT e Feiwor, awfous So9, FERAT TIAT S8F a0 5o
Scesi a7 e W 9, a7 % aricas RO i AUESATT 9UT S, I al

ST Th AT [OTeh; o] T8 T[T SFAT TAqT AT hieA [T T TAT IAHRT ATIAT

3. SEHT-SAT, (T T9T ATl

U AT (Gt oAt =rad, Feard 997 § SOAT a2, Tuiied abT 9 9489 1<
ST AT, SEHT-TA A=, AT ToT HagHT Gea9TT Sia<or & Jo Hagra, A
T, 93T i X 99T/ IS1 % Hed SOAT [\, qeas (Fuon| SodT 99, Teftad =
TAT T, HAE, Freqq q9T T\ Ohar qom [eon vefias =3t & qor-a9 qour

SR, T Tad T TAT 37 AT TadT Wi, TEaar g, ofiaT 91 Tawa,
HIT Feftas|

4. TJT A TAT For=qa 4=

ATAT=ZAT, AT AT ST THIHLU, TETCH TAT GHIAF FaTg FACETU T 1@,
AT TATE AT Y d4Ie® & Hgma a7 dAfewhear, =1 999 o § § yaTg,
qrarreraseet Jutesw| i fAgoor qur Pedq, arose arteEi o smaraantt
Tarea orf<h A1 o o1 T &1 A7, AT TAT 97 AT &A= orf<h A1 7 94979,
AT IF 209, TR TTAL, TATT TATLAT ZeT h ITEHT, Te AT I o o=,
SEHT A, T TATHIS FoAT 22, At fEa ofxe 5900 7 J=re ug e,
Arer e, fAea Scared &1 et fHe=|
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I T -|
gs -
1. FATHRERT AT
I ERRIEED

FAATT heg qAT SARTeAT Haser, W T9T wO0T SO wT A0 he

FHIHT| TELCRE TR ®ITea0l, TS d QTSI cd FhH, Ul R
STTeheal TAT FHITLITITT T, Fehl ATAT|

(@) w7 A

ALY TAAAAT o0l IS, ATHTAHA HLQrTeh TAT SO, FATST HT THIHLT TAT T T
A anN [N . o d o o :
qAi(e e H IHRSAIIIRT, O3 AMAd qAT Feald O THEATU, FohiT Heeri,

[enN [enN o [N . . o
2R, 2ffces % frgia & sRms ahis)

W EARERIGET

AAALT AW, SAScAd qATAFT, T2cd & e Aol ge e @it T A1 AT &
TRt 38 U &t a1 g T, gorrer S (STEEh)|

2. fatore smuferdr ar qur savfadi werrforhT

) fafere smuferht

ATEHATaT HIet TANT 3T ITh AUNHR| AT AL &8 Thid, HA glag, AT
TRaad, AT quT Stew T9E E A Sl |96, dF IHRAT & "qed I
fRenTeehl (= aq AaTHT Sreolt gfaer wifaeht aHiheuTis a8 TH|

(@) T

I AEd A, AGHIGd I, JUied arad a7 qars, [erkiag § R
. . o N (o o d (o
TN TTea TAT T GATTHHT,ITAEAT TAT THg a1 gTeoid & (HGId § Taa- ao]

EECLET
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WERIEEIRREINRERIG

FIHE 6 G & TEq q9T AT I, SUTE T TH1er @A H g (i)

TG, Tae o & G, [Heavg qa, T Taqercteal sl SOTet!, 07 T97 T [T

3. Wrfaeht TerTer st

(F) AT

TERTIT T SATARLIT-AT KT TAN, ~qed A, T hed| FIT Fhah<ll, ATSHodd
FrtaeRoraTd, fafaer s safaseor qour well-uve SATawaor ATdHIgIe TRl a9T
3HF T ATITIR

(CIREERE]

T fEaad-vwa war f5g (Fee), BT B, fAeds afér, fdes auar-shem
fadq-373 aad ST ToAT S| e IS daad e &g warad (fawer) &1 o
HIEHIT 9T Paqaaar dal G0l W@ieg & Fgue § SquanT - i gRE

EESRERIEIREIR R

() GATFRTOT TAT A F TeHrer Fasie

T, AT TAT LG g[fad TohTer T ICATET AT SIS faeTaade, FqeImer Tt
TTe, AT HUIRAT LT TR o TG efIvr, ®a-22ad 9T TRad s sead aqel
H TOT IR0, TETd TRE0 Uhd €9 Y907 (FISaY), TOCeeTeeled Hslid & Tl
FAT AT ITTTH-TAITT LN ATT THR1ET 0l TAoaqry, e7fHs AT Fifersdh qFaaEar,
Y TohCOTYST T BIoRH AT 8 5rdT & T e =q 0 T

ge-T

4. T39a ta FraTcd

@) FerfaeT o Fox Ja

o oo ¥ AT UF AT SRR U 30T AUANT| Saer M Fir I,
siteer-farwa &1 aggda ) it f&afer e 9 s aga & s foawe ug
8, AT & § fgeauy a9 ud ao-areer| q-fagagann aRE - q9eqT @i
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TA-UF THT I & § ATAT TAT T~ | FEAHARI, Th THIT FFahd

| AT FFaehi T Tared, Afae 311 gra|

(@) & o=

s M| Ta ST AN aEr-aare Aaw TRaa &1 e, %ae &1 =,
e T AT ITF-UF =T JThed| TATAAT AT (T.8T.)TRTT § 718 U a9 q1eq
e (. UH. TH.) AT TA. . €Y. AT, TF TA. HI. A, TRAT Avfiag UF qG9wa<
AT [OTAT T | TROTH (ZT®ET) F gt

5. for=ra Fraehiar rgia ua ot AR

(@) FE=a TFaeh i rgid

faeamae &y U #Fae &7 gHiEeon fAata § a9 gHeon wErefdr yuT |t

d SAfeer fawe qurdt MeEeandiieed U o TqTdT foea Rt e aie,
T THIHTIT T TgIHLUT| THTF T H T THIHI|

T IUARAl & TETAT 92 IEaa a97 A9aad| e g9 THTHT U 8T a0
farerToT| T yehtuie |

(@) Freoret fafewzor
Ftowrrt fafeeor ua wriw At fem- wewia-aesme w9 Geame [

TJAT =S+ 9| =i 5991, Wi AETs, T J9, Wi JTIETT Ud T

FolT|

6. T W HifeTHT Aifa=ht

(%) IEHTITAhRT

ST 7[R9, Sorer qur Aufase TRE Uil guardl, S5y, 99ed,
TUAIAT TR TAT Teadl qREaa|ier U o sod, [req yreaer gy v
TaraEE e areatas 39 7 e F oo areare s, wifaw R
ATV o7 F o0 HFgaA-aieatdTT Faeor, aiagd, TREedr aafagred, g«
THT| S & AfE IWHT W OSgAT-U! AR eA-aaTg WEidl §Fdd qae Ud
ATIANT| FATILT FATHAE THIHLT TGO [AGaeh, JA-hiedd TG T T F
FERI
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() FifeTehrT ATfaeht

ATET AT G| AE-3AEeeled 70/ Hoad| 3T FHI T FHT IHNEAH HagIT|
FrRE HIHT, FEE AT TAUeHTT & 0T § TIIHE G| ATG~gh a0 & &9 §
ST T, TEEwoT SR | ATehTTCHa AT sl S €T

ER I E I
ge-F

SON N

1. &l<H TTAI-I:

FOT T gaar| <= FHFr Ue gearemaT| afatsar g us i s
THTHLOT T Z HTh-H0T [TSHIT T qeed (Tohe)] S H For, Iifid F7 § &0,
e radi At A d ©&7 U AT UTEERT FIT I0aad U a0 |ehigd
THEAT | STae ety TR g S50  of T T ST

2. Flvad AT I-ITE TIHTI] AIThT:

SON N

(%) FTecH T

Brfas= FiFa § w7, TaeATe T A, gTel FT <6 SAdeld (HGIaIRIonT o T
THEAT| FTES IS TLATY| 35 0T THEAT TH TTSAT AheA T SATAZ [T

(CIREGIRIEIEET S

TS TN, TAFSIT =h0T, GISSIS GLHTI] i W HLAAT TA-UH (TA.-UH.)
T, S5 (S7.-51.) A

TRHTI] STEEAT T TFeHT Hehdd | SIHTT THATF IR IF- FHied HEia ua SAud

3. ATV Wit

T3-IHTL 79 o U, HTEATAE UF TotFe i+ Taed &l AT Fgiaq| THe T4
T AT0gd HXAAT oo 9 T @Aae @« Fam ua Iaie grege
UIHTY], ATUa® gregied Ud afffvas gregied odd &1 Hgd| Wiy ud
FELRITHIUA. UH, ST, (UA. TH. <) & IA0E HEia 0F Squanmiees qia 6t
T SATEAT Ud TAFT HgA|
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qgus-9g

4. AT AT

AT AT TUTEH SR, TGT Fofl, HIVT FAIT, FHAT, FFA01T 0| FIH.
AT H i G U TN IGHHT TRad| SIS 0l JoT STAEAT, TFIh T A0
TS Aeheald df| AT g 7 HE FGTd| 6T ao & 9@ feruaroqris

FT AT ASA-TRAAT U HATT| el FTE T FHAT FT IeAHA AT M TS A
AT | ATEA Y Taed A & a1 | STIHeE GTeoT| AT R aeTfsishar & (F]) —

o O

AT AT BT ud g3, arre § S Icare ATt e

5. 0T WITAehT Td STE STaedT |Tdeht:

() FOT T

T FHOTE AT AIMALT TS SA S RAT| HLEAT TGS ol Fileh AT &0
A2 TF TIA AFTAHAT BT &= FIUET, TAT o Teh[h0T ! TTATHE ATEAT| AT hl
SIEEal

CIRGEERRIRIRETF

R fheee qe=m 3T #7198 Aara-aras feaadt va sragaresn) sfa=rersnan
T AT, AISELTAE, STOHAT d18 TF AqIAN| SF ATTRH  ATqaTAwdr ahf
T T SATEAT|

6. TAFSI (T

S UF AT AGATAT - p-n-p (W-UA-4T) TF -n-p-n (TA-H1-UA) Z(oEetl Ya4F T
I G T98% FET (THsal) JFET (SUHSA!) T MOSFET(UHINUHTEHZT)|
SR TAFCIHI-g 1T ToaHS, of AN HIH, T TaacIH T greuil| I3 deh
Ty, Iv0 Tiaardt (affieey), /i 9o AT Ea Ug iehi3 G|
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ECREER

SIDETIE

gfaael TRTY UE FeAT0 - TR 9 S UTdT 99(, 8 %64 & &9 §ATg~ZH
I, AT AL Fl ded FeAd, THAT TAT AT T ATG g 9L, TTATHT ZoqqTH
A, TTTATHT T9cd el Ta9-ATT ATFog 9, ITTT AT G9Tdael e, TeATall e
ATG a8 =X ! THATH FqAAqT, AT 5% AL il TATAT TAT A0 A Tclarel AT,
ATg @ AL i J@AT HT, ded |, TR §, TT q1eAH |, TAT ATAT g4 fofa &
AT ITHT HIGS TAT TETH a4 HILA et THIRT, w19 97 &= %
Jed Gt & qad A9, Jgd G el & gad [HIH TAT AN & T4,
T [Seh -shaet | THA, TTTAHRAT ST B, ATTATEATOR T d, T(AA AT THT, ATAT T
EATFA, Hated Afgaiadr X diqey ®f [y yHaded 7 396 ol g0
freror, fTRAa T AT &t & FeaF 0T THT, AHH qad F JEad JTaehdl s,
ST AT Hael TAT HIHT ded, TG AR F@ar & ST 07 &9

[enN

Al anN o
dliliedenld stqH I

T, STATHATAT, IAAT, TATHAT, IATH TATHAT, TO0AT, g Tiaaeid, O @ed
THY, ded & FATAE GHg F T [UIgH, ORI wgAdH  TELO FATHAd
(Z.TH.GT.) A, TE-sAFhaA AT AGHIAE THE, Fedeh Ul T dg-IT9d THal &
T FwE,Ta S HE, FAqH TR TRdE SEA® qT THE I[OTEH, HH-OE
FHRHT % AIaad a e, Jq8q-aiae =T, qg= & qRdrE, e
fafergmr stehet, stfershae STiaar, =AaH a3, =IAqH wlead a7 qRatdd IAa9
TS ATARAT HATIAT o 7 SAHAD! o I[UTLH, IUTHT T&AdT T T I3 TAT TH

AT T GO, ST 3heTeh|

ATgghd F AATGohd TLIEA, FIEw FoAd, T, H. q8eqor, 999 e i,
T.UA Y. T, THRQEEATEAT TqITd ATH6d S04 [Eered JTHEE, 9987
SAATHAT T, THd o dg-TTad ded q9a1 & (@0 LUAITT. T80, 9riadr
SAATT T 3T THh Jgd Tl [OrdH, File a¥1 THA- AT THAT T 9%
IIRTHT &2

frameTar aEg a1 90 & AT THG g9, THEHE TATIAH (L UART) T
T.UH. U, FAIHAq Erarear aRas)
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THSE AT % [0 HICHRIE FT THA AT ST 90, =red e 3 38967
Tuque, faersaae Hfead-site g ST ol T, FIeHNIE-Rq<ATa &7 &l
giaeel g, TRueT T4, Sanaad-Aq-feaadl qreor ¥ HTiedsht gLy,
AT G F IUVTHT TETHTAAT|

Jree w1 TAAL . 1. T THE UGN, AL |l T TUHA.UA. FAd, qo€ 6l g9
TATTHHT, AR HE SATHAT

Fors wAR i g fra:

e gifersr [Mael, =gaw awt #71 faia s y=zor g, 8- wrnis fEi,
ATHTT FHIHLT, ATHAN Sheleh deeahl TIQ[EdT, TehelT, fgeara, Brem asfisa s
H AaHad [HETd 92 SrdTd qreishar T U $aiid e, aarEgor g,
I® FHTHA, T, T AHAAGR T IgIE, dgI<FAgHTHI0, qg FAAF
TEH T, AATAIUEGI S o HAtadl [Fe[uul, Jer-emmed THeaTy, Ta0 F Hgaau
TeHl FT ATHAT, MINQUE TRIGTT, Iga¥ - THTHTT ded, AgiadioeD2 FRrefeiv &l
TZTARST o Ieh ATTANT T I[O7-¢, Tafershax [Eepuor, Afgd agaeer, THaT MANOVA ;
e " @, Iurer Fguer & daaa| Ta=ad [FEia a7 S et medar

At aafe a7 Agraate ST it T 0@r, TRHT g9aie Iaaad & e T&,
AR TTa=ad ATHHeTqT qL ATgfegh Ifa=aq-gfaemdd & a9 @ fa=r
ITAEATIT & EALhd AT =ae Ta=ad, FHaE TaaaT A J=q a1 & forusaht
AT, o TTa=ad, [B=or q9T ag=<or I{d=2+, TF r0ar AT qgras a0 &
[enN d o o o o
o srqura T g ggtady, e sfo=sae gfdermas & a9 9 39+ &
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 4th February, 2026
INDIAN FOREST SERVICE EXAMINATION, 2026

F.N0.17011/01/2026-1FS-11.—The Rules for Indian Forest Service Examination to be held by the
Union Public Service Commission in 2026 for the purpose of filling vacancies in the Indian Forest Service
are published for general information. All candidates (male/female/transgender) are requested to carefully
read these Rules and the examination notice of the UPSC derived from these Rules.

1. Indian Forest Service Examination will be a two tier examination - a Preliminary screening
Examination followed by a main Written Examination and Interview. For screening suitable
number of candidates for the 2nd stage of the Examination, viz, Indian Forest Service (Main)
Examination, all candidates would be required to qualify Civil Services (Preliminary)
Examination (hereinafter called the Preliminary Examination).

VACANCIES AND RESERVATION:

2. The number of vacancies to be filled through the examination will be specified in the Notice issued by
the Commission.

Reservation will be made for candidates belonging to the Scheduled Castes, the Scheduled Tribes,
Other Backward Classes, Economically Weaker Sections and persons with benchmark disability in the
categories of (a) low vision; (b) Partially deaf; (c) locomotor disability (sub-category : leprosy cured and
acid attack victims only) in respect of vacancies as may be fixed by the Government.

NUMBER OF ATTEMPTS:

3. Every candidate appearing at the Examination, who is otherwise eligible, shall be permitted six attempts
at the examination.

Provided that this restriction on the number of attempts will not apply in the case of Scheduled Caste and
Scheduled Tribe candidates who are otherwise eligible.

Provided further that the number of attempts permissible to candidates belonging to Other Backward
Classes who are otherwise eligible, shall be nine.

Provided further that a person with benchmark disability will get as many attempts as are available to
other candidates who do not belong to person with benchmark disability of his or her community, subject
to the condition that a person with benchmark disability belonging to the Unreserved and EWS Category
shall be eligible for nine attempts. The relaxation will be available to the persons with benchmark
disability who are eligible to avail of reservation applicable to such candidates.

Note-1 : A candidate shall be deemed to have made an attempt at the examination if he/she actually
appears in any one or more papers.

Note-2 : If a candidate actually appears in any one paper in the Preliminary Examination, as a candidate
for the Indian Forest Service (Main) Examination, he/she shall be deemed to have made an attempt at the
Examination.

Note-3 : Notwithstanding the disqualification/cancellation of candidature the fact of appearance of the
candidate at the examination will count as an attempt.

PLAN OF EXAMINATION:

4. The examination will be conducted by the Union Public Service Commission in the manner prescribed
in Appendix | to these rules.

The dates on which and the places at which the Preliminary and Main Examination will be held shall be
fixed and notified by the Commission.
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Universal Registration Number (URN) Profile and Common Application Form (CAF) :-

4.1 (1) A candidate who is willing to apply for Indian Forest Service Examination shall be required to
apply on-line and submit the requisite information and supporting documents towards various
claims, such as date of birth, category [viz. SC/ST/OBC/ EWS/PwBD/EXx-Servicemen], educational
qualification etc. as may be sought by the Commission alongwith the Common Application Form.
For detailed instructions for filling up the form, the Notice for Indian Forest Service Examination,
2026 may be referred. The failure to provide the required information/documents alongwith the
Universal Registration Number (URN) Profile and Common Application Form will entail
cancellation of candidature for the examination.

(2) The Commission shall provide a window of 10 (Ten) days after the declaration of result of Indian
Forest Service (Preliminary) Examination [through Civil Services (Preliminary) Examination]. All
the candidates qualified for Indian Forest Service (Main) Examination will have to mandatorily
login to this window and provide details, documents and information etc. required/sought therein.
The candidates, who are required to pay fee, shall have to pay fee through this window.

(3) The Commission shall also provide a window of 15 (Fifteen) days after declaration of result of
written part of Indian Forest Service (Main) Examination to the candidates qualified for
Personality Test/Interview. The candidates as per Note | below Rule 7 shall be required to update
their details/educational qualification status (whether appearing/appeared) and to produce/upload
the proof of passing of the requisite qualifying examination at the specified module/portal, failing
which such candidates will not be allowed to appear in the Personality Test/Interview and his/her
candidature will be liable to be cancelled.

Note: In this period, all the candidates qualified for Personality Test shall also be provided an option to
update Correspondence/ Permanent Postal Address, Higher Educational Qualification, Achievement in
different fields (if any), Employment Details/Service Experience, details of the Service allocated on the
basis of earlier/previous Indian Forest Service Examinations (if any) and Cadre Preference for the
current examination. The details updated in this window will be treated as final and no request for any
change in these fields received through any other mode will be entertained.

Note :- It is pertinent to note that the candidature of candidates who fail to provide, update or
confirm their details during the windows provided after the declaration of Indian Forest Service
(Preliminary) Examination [through Civil Services (Preliminary) Examination] and Indian
Forest Service (Main) Examination may be subject to cancellation.

NATIONALITY:

5. A candidate must be either :—

@ a citizen of India, or

(b) a subject of Nepal, or

(©) a subject of Bhutan, or

(d) a Tibetan refugee who came over to India before the 1% January, 1962 with the intention of
permanently settling in India, or

(e) a person of Indian origin who has migrated from Pakistan, Burma, Sri Lanka, East African
Countries of Kenya, Uganda, the United Republic of Tanzania, Zambia, Malawi, Zaire, Ethiopia and
Vietnam with the intention of permanently settling in India.

Provided that a candidate belonging to categories (b), (c), (d) and (e) above shall be a person in whose
favour a certificate of eligibility has been issued by the Government of India.

A candidate in whose case a certificate of eligibility is necessary may be admitted to the examination but
the offer of appointment may be given only after the necessary eligibility certificate has been issued to
him/her by the Government of India.

AGE:

6. (a) A candidate must have attained the age of 21 years and must not have attained the age of 32 years on
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1% August, 2026 i.e. he/she must have been born not earlier than 2™ August, 1994 and not later than 1°*

August,

2005.

(b) The upper age limit prescribed above will be relaxable :—

Note | :

Note II:

Note IlI:

Note 1V:

(i) upto a maximum of five years if a candidate belongs to a Scheduled Caste or a Scheduled Tribe;
(ii) upto a maximum of three years in the case of candidates belonging to Other Backward Classes
who are eligible to avail of reservation applicable to such candidates;

(iii) upto a maximum of three years in the case of Defence services personnel disabled in
operations during hostilities with any foreign country or in a disturbed area and released as a
consequence thereof;

((iv) upto a maximum of five years in the case of ex-servicemen including Commissioned
Officers and ECOs/SSCOs who have rendered at least five years Military Service as on 1st
August, 2026 and have been released,;

(i)  on completion of assignment (including those whose assignment is due to be completed
within one year from 1% August, 2026) otherwise than by way of dismissal or
discharge on account of misconduct or inefficiency, or

(i)  onaccount of physical disability attributable to Military Service, or

(iii)  on invalidment.

(v) upto a maximum of five years in the case of ECOs/SSCOs who have completed an initial
period of assignment of five years of Military Service as on 1% August, 2026 and whose
assignment has been extended beyond five years and in whose case the Ministry of Defence issues
a certificate that they can apply for civil employment and they will be released on three months’
notice on selection from the date of receipt of offer of appointment;

(vi) up to a maximum of 10 years in the case of Persons with Benchmark Disabilities viz. (a) low
vision; (b) Partially deaf; (c) locomotor disability (sub-category : leprosy cured and acid attack
victims only).

Candidates belonging to the Scheduled Castes and the Scheduled Tribes and the Other Backward
Classes who are also covered under any other clauses of rule 6(b) above, viz. those coming under
the category of Ex-servicemen, Low Vision, Hearing Impaired (Partially deaf) and Locomotor
disability (sub-category : Leprosy cured and Acid attack victims) will be eligible for grant of
cumulative age relaxation under both the categories.

In regard to Functional Classification and Physical Requirements of PwBD candidates, the same
procedure as has been followed till the previous examination may be followed by the
Government (Ministry of Environment, Forest and Climate Change).

The term Ex-servicemen will apply to the persons who are defined as ex-servicemen in the Ex
servicemen (Re-employment in Civil Services and Posts) rules, 1979 as amended from time to
time.

The age concession under rule 6(b)(iv) and (v) will be admissible to Ex-Servicemen i.e. a person
who has served in any rank whether as combatant or non-combatant in the Regular Army, Navy
and Air Force of the Indian Union and who either has been retired or relieved or discharged from
such service whether at his own request or being relieved by the employer after earning his or her
pension.

Note V : Notwithstanding the provision of age relaxation under rule 6(b) (vi) above a person with

benchmark disability will be considered to be eligible for appointment only if he/she (after such
physical examination as the Government or appointing authority, as the case may be, may
prescribe) is found to satisfy the requirements of physical and medical standards for the
concerned Services/Posts to be allocated to the person with benchmark disability candidates by
the Government.

SAVE AS PROVIDED ABOVE THE AGE LIMITS PRESCRIBED CAN IN NO CASE BE

RELAXED

Note-VI: The date of birth accepted by the Commission is that entered in the Matriculation or Secondary

School Leaving Certificate or in a certificate recognised by an Indian University as equivalent
to Matriculation or in an extract from a Register of Matriculates maintained by a University
which extract must be certified by the proper authority of the University or in the Higher
Secondary or an equivalent examination certificate. These certificates are required to be
submitted at the time of applying for the Indian Forest Service (Main) Examination.

No other documents relating to age like horoscopes, affidavits, birth extracts from Municipal
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Corporation, Service records and the like will be accepted.
The expression Matriculation/Higher Secondary Examination Certificate in this part of the
instruction includes the alternative certificates mentioned above.

Note VII: Candidates should note that only the date of birth as recorded in the Matriculation/Secondary
Examination Certificate or an equivalent certificate on the date of submission of application will
be accepted by the Commission and no subsequent request for its change will be considered or
granted.

Note VIII: Candidates should also note that once a date of birth has been submitted by them in the
Universal Registration Number (URN) Profile and Common Application Form and entered
in the records of the Commission for the purpose of admission to an Examination, no change
will be allowed subsequently (or at any other examination of the Commission) on any grounds
whatsoever.

EDUCATIONAL QUALIFICATION:

7. A candidate must hold a Bachelor’s degree with at least one of the subjects, namely: Animal
Husbandry & Veterinary Science, Botany, Chemistry, Geology, Mathematics, Physics, Statistics and
Zoology or Bachelor’s degree in Agriculture, Forestry or in Engineering of any University incorporated by
an Act of the Central or State Legislature in India or other educational institutions established by an Act of
Parliament or declared to be deemed as a University under Section 3 of the University Grants Commission
Act, 1956 or possess an equivalent qualification.

NOTE | : Candidate who have appeared at an examination the passing of which would render them
educationally qualified for the Commission’s examination but have not been informed of the
results as also the candidates who intend to appear at such a qualifying examination will also
be eligible for admission to the Preliminary Examination. However, all such candidates, who
are declared qualified by the Commission for Interview/Personality Test, will be required to
produce proof of passing of the requisite qualifying examination within the time limit
prescribed in Rule 4.1.

NOTE Il : In addition, the candidates who possess qualification equivalent to those specified in Rule 7
will be required to produce a certificate from University incorporated by an Act of the Central
or State Legislature in India or other educational institution established by an Act of Parliament
or declared to be deemed as a University under Section 3 of the University Grant Commission
Act, 1956 clarifying that the degree is at par with the Bachelor’s degree specified in Rule 7
along with their applications for the Main Examination failing which such candidate will not be
admitted to the Main Examination.

NOTE Il1: In exceptional cases the Union Public Service Commission may treat a candidate who does not
have any of the foregoing qualifications, as a qualified candidate provided that he/she has
passed examinations conducted by the other institutions the standard of which in the opinion of
the Commission justifies his/her admission of the examination.

FEES:

8. Candidates must pay the fee prescribed in the Commission’s Notice.

UNDERTAKING BY GOVERNMENT/PSU EMPLOYEES:

9. All candidates in Government Service, whether in a permanent or in temporary capacity or as work-
charged employees other than casual or daily rated employees or those serving under Public Enterprises
will be required to submit an undertaking that they have informed in writing to their Head of
Office/Department that they have applied for the examination.

Candidates should note that in case a communication is received from their employer by the Commission
withholding permission to the candidates applying for/appearing at the examination, their application will
be liable to be rejected/candidature will be liable to be cancelled.
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FULFILLING ELIGIBILITY CONDITIONS:

10. The decision of the Commission as to the acceptance of the application of a candidate and his/her
eligibility or otherwise for admission to the examination shall be final.

The candidates applying for the examination should ensure that they fulfill all the eligibility
conditions for admission to the examination. Their admission at all the stages of examination for which
they are admitted by the Commission viz. Preliminary Examination, Main (Written) Examination and
Interview Test will be purely provisional subject to their satisfying the prescribed eligibility conditions. If
on verification at any time before or after the Preliminary Examination, Main (Written) Examination and
Interview Test, it is found that they do not fulfill any of eligibility conditions; their candidature for the
examination will be cancelled by the Commission.

ADMISSION CERTIFICATE AND WITHDRAWAL OF APPLICATION:

11. No candidate will be admitted to the examination unless he/she holds a certificate of admission from
the Commission.

The candidates will not be allowed to withdraw their applications after the submission of the same.

DISQUALIFICATION, DEBARMENT, DISCIPLINARY ACTION, CRIMINAL PROSECUTION:

12.(1) A candidate who is or has been declared by the Commission to be guilty of :-
(a) Obtaining support for candidature by the following means, namely :-
(i) offering illegal gratification to; or
(ii) applying pressure on; or
(iii) blackmailing, or threatening to blackmail any person connected with the conduct of
the examination; or

(b) impersonation; or
(c) procuring impersonation by any person; or
(d) submitting fabricated/incorrect documents or documents which have been tampered with; or

(e) uploading irrelevant or incorrect photo/signature in the application form in place of actual
photo/signature; or

() making statements which are incorrect or false or suppressing material information; or

(9) resorting to the following means in connection with the candidature for the examination,
namely :-

(i) obtaining copy of question paper through improper means; or
(if) finding out the particulars of the persons connected with secret work relating to the
examination; or
(iii) influencing the examiners; or
(h) being in possession of or using unfair means during the examination; or
(i) writing obscene matter or drawing obscene sketches or irrelevant matter in the scripts; or
(J) misbehaving in the examination hall including tearing of the scripts, provoking fellow
examinees to boycott examination, creating a disorderly scene and the like; or

(k) harassing, threatening or doing bodily harm to the staff employed by the Commission for the
conduct of the examination; or

(1) being in possession of or using any mobile phone, (even in switched-off mode), pager or any
electronic equipment or programmable device or storage media like pen drive, smart watches
etc. or camera or bluetooth devices or any other equipment or related accessories (either in
working or switched-off mode) capable of being used as a communication device during the
examination; or

(m) violating any of the instructions issued to candidates along with their admission certificates
permitting them to take the examination; or
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(n) attempting to commit or, as the case may be, abetting the commission of all or any of the acts
specified in the foregoing clauses;

in addition to being liable to criminal prosecution shall be disqualified by the Commission from the
Examination held under these Rules; and/or shall be liable to be debarred either permanently or for a
specified period :-

(i) by the Commission, from any examination or selection held by them;

(i) by the Central Government from any employment under them;

and shall be liable to face disciplinary action under the appropriate rules if already in service under
Government;

Provided that no penalty under this rule shall be imposed except after :-

(i) giving the candidate an opportunity of making such representation in writing as the
candidate may wish to make in that behalf; and

(ii) taking the representation, if any, submitted by the candidate within the period allowed for
this purpose, into consideration.

(2) Any person who is found by the Commission to be guilty of colluding with a candidate(s) in
committing or abetting the commission of any of the misdeeds listed at the clauses (a) to (m) above will be
liable to action in terms of the clause (n) in Rule 12 (1) above.

MINIMUM QUALIFICATION MARKS:

13. Candidates who obtain such minimum qualifying marks in the General Studies Paper-1 of Preliminary
Examination as may be fixed by the Commission at their discretion and a minimum of 33% marks in
General Studies Paper-Il of Civil Services (Preliminary) Examination shall be admitted to the Indian
Forest Service (Main) Examination. The candidates who obtain such minimum qualifying marks in the
Main Examination (Written) as may be fixed by the Commission at their discretion shall be invited by
them for an interview for personality test.

The minimum qualifying marks as determined above, may be relaxed at the discretion of the
Commission, in favour of Person with benchmark disability, in order to fill up the vacancies reserved for
them, if any.

Provided that candidates belonging to the Scheduled Castes or Scheduled Tribes or Other
Backward Classes or Economically Weaker Section may be invited for an interview for a personality test
by the Commission by applying relaxed standards in the General Studies Paper-1 of the Preliminary
Examination as well as Main Examination (Written) if the Commission is of the opinion that sufficient
number of candidates from these communities are not likely to be invited for interview for a personality
test on the basis of the general standard in order to fill up vacancies reserved for them.

DECLARATION OF RESULTS:

14.(i) After the interview, the candidates will be arranged by the Commission in the order of merit as
determined by the aggregate marks finally awarded to each candidate in the Main Examination.
Thereafter, the Commission shall, for the purpose of recommending candidates against unreserved
vacancies, fix a qualifying mark (hereinafter referred to as general qualifying standard) with reference to
the number of unreserved vacancies to be filled up on the basis of the Main Examination.

(i) The candidates belonging to any of the Scheduled Castes, the Scheduled Tribes or Other Backward
Classes or Economically Weaker Section may to the extent of the number of vacancies reserved for the
Scheduled Castes, the Scheduled Tribes, Other Backward Classes or Economically Weaker Section be
recommended by the Commission by a relaxed standard, subject to the fitness of these candidates for
selection to the Service.

Provided that the candidates belonging to the Scheduled Castes, the Scheduled Tribes, Other
Backward Classes, the Economically Weaker Section and Persons with Benchmark Disability who have
been recommended by the Commission without resorting to any relaxations/concessions in the eligibility
or selection criteria, at any stage of the examination, shall not be adjusted against the vacancies reserved
for the Scheduled Castes, the Scheduled Tribes, the Other Backward Classes, the Economically Weaker
Section and Persons with Benchmark Disability but shall in the first instance be recommended by the
Commission against the unreserved vacancies.

Note : The facility of scribe, along with compensatory time which is available for eligible candidates
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belonging to Persons with Benchmark Disability category and the disability of such candidates,
which he/she is suffering from in respect of Medical fitness, shall not be treated as
relaxations/concession.

COMMUNICATION OF THE RESULTS OF THE EXAMINATION:

15. The form and manner of communication of the result of the examination to individual candidates shall
be decided by the Commission in their discretion and the Commission will not enter into correspondence
with them regarding the result.

SUITABILITY FOR APPOINTMENT:

16. Success in the examination confers no right to allocation & appointment unless Government is
satisfied after such enquiry as may be considered necessary that the candidate, having regard to his/her
character and antecedents and certificates produced by him/her during the course of examination for the
purpose of eligibility as well as claiming any kind of benefit for reservation is suitable in all respects
including medical examination for allocation/appointment to the Service. The decision of the Government
in this regard shall be final.
No Person—

(a) who has entered into or contracted a marriage with a person having a spouse living, or

(b) who having a spouse living has entered into or contracted a marriage with any person shall be
eligible for appointment to Service.

Provided that the Central Government may, if satisfied that such marriage is permissible under the
personal law applicable to such person and the other party to the marriage and there are other grounds for
so doing, exempt any person from the operation of this rule.

ALLOCATION OF CADRES:

17. (i) A candidate shall be required to indicate, as and when asked for by the Commission, and in the
manner prescribed by it, his/her choice in the order of preference from amongst the various State Cadres
including his/her ‘Home State’.

(if) The cadre allotment to candidates appointed to Indian Forest Service will be governed by the policy of
cadre allotment in force at the time of allotment of cadre. Due consideration will be given at the time of
making allocation on the results of the examination to the preferences expressed by a candidate for various
cadres.

(iif) No change in preference for Cadre once submitted by a candidate would be permitted except as
provided in Rule 4.1 (3).

MEDICAL EXAMINATION:

18. A candidate must be in good mental and bodily health and free from any physical defect likely to
interfere with the discharge of his/her duties as an officer of the service. A candidate, who after such
medical examination as Government or the appointing authority, as the case may be, may prescribe, is
found not to satisfy these requirements will not be appointed. All the candidates recommended by the
Commission on the basis of Written Examination and Personality Test will be required to undergo medical
examination and walking test as per details given in the Appendix-Ill to these rules. No fee shall be
payable to the Medical Board by the candidate for the medical examination except in the case of appeal.

Provided further that Government may constitute a special Medical Board with experts in the area
for conducting the medical examination of persons with benchmark disability.
NOTE—In order to prevent disappointment, candidates are advised to have themselves examined by a
civil surgeon before applying for admission to the examination. Particulars of the nature of the medical
test to which candidates will be subjected before appointment and of the standard required is given in
Appendix Il to these rules. For the disabled ex-Defence Service personnel, the standards will be relaxed
consistent with requirements of the Service.

Attention is particularly invited to the condition of medical fitness in involving a walking test of
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25 kilometers in 4 hours in the case of male candidates (both PwBD and Non- PwBD) and 14 kilometers
in 4 hours for female candidates (both PwBD and Non- PwBD). The standard for Transgender candidates
would be posted on the dedicated Web-age of Ministry of Environment, Forest and Climate Change before
commencement of the Medical Examination of Indian Forest Service Examination, 2026.

RESERVATION AGAINST VACANCIES FOR PERSONS WITH BENCHMARK DISABILITY:

19. The eligibility for availing reservation against the vacancies reserved for the persons with benchmark
disability shall be the same as prescribed in “The Rights of Persons with Disabilities Act, 2016 (RPwD
Act, 2016)”: Reservation in vacancies for Indian Forest Service is granted only to (a) Low Vision; (b)
Hearing Impaired (Partially Deaf); and (c) Locomotor Disability (Sub-category: Leprosy Cured and
Acid Attack Victims only).

Provided further that the candidates from Persons with Benchmark Disability category shall also
be required to meet special eligibility criteria in terms of physical requirements/ functional classification
(abilities/disabilities) consistent with requirements of the identified service/post as may be prescribed by
its cadre controlling authority as per Appendix V.

ELIGIBILITY FOR AVAILING RESERVATION:

20. (1) A candidate will be eligible to get the benefit of community reservation only in case the
particular caste to which the candidates belong is included in the list of reserved communities issued by
the Central Government. The candidates will be eligible to get the benefit of the Economically Weaker
Section reservation only in case the candidate meets the criteria issued by the Central Government and in
possession of such eligibility certification.

(2) The OBC candidates applying for IFoS Exam, 2026 through CSE- 2026 must produce OBC
(Non-Creamy Layer) certificate based on the income for the Financial Year (FYs) 2024-25, 2023-24 and
2022-23 and issued on/after -01.04.2025 (after completion of FY 2024-25) but not later than the closing
date of the Online application for Indian Forest Service (Preliminary) Examination, 2026 through Civil
Services (Preliminary) Examination, 2026.

(3) A candidate will be eligible to get the benefit of the Economically Weaker Section reservation
only in case the candidate meets the criteria issued by the Central Government and is in possession of
requisite Income & Asset Certificate based on the income for Financial Year (FY) 2024-25 and issued
on/after 01.04.2025 (after completion of FY 2024-25) but not later than the closing date of the Online
application for Indian Forest Service (Preliminary) Examination, 2026 through Civil Services (Preliminary)
Examination, 2026.

21. Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/ EWS/PwBD/EX-
servicemen must ensure that they are entitled to such reservation/ relaxation as per eligibility prescribed in
the Rules/Notice. They should also be in possession of all the requisite valid certificates in the prescribed
format in support of their claim as stipulated in the Rules/Notice for such benefits by the closing date of
the application for Indian Forest Service (Preliminary) Examination, 2026 through Civil Services
(Preliminary) Examination, 2026.

22. The closing date for receipt of the Online application for the Indian Forest Service Examination,
2026 through the Civil Services (Preliminary) Examination, 2026 will be treated as the date for
determining the OBC status (including that of Creamy Layer) of the candidates.

CHANGE OF CATEGORY:

23. If a candidate indicates in his/her application form for Indian Forest Service Examination
through Civil Services (Preliminary) Examination that he/she belongs to General category but
subsequently writes to the Commission to change his/her category to a reserved one, such request shall
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not be entertained by the Commission. Further, once a candidate has chosen a reserved category, no
request shall be entertained for change to other reserved category viz. SC to ST, ST to SC, OBC to SC/ST
or SC/ST to OBC, SC to EWS, EWS to SC, ST to EWS, EWS to ST, OBC to EWS, EWS to OBC. No
reserved category candidates other than those who qualified each stage of the Examination on General
Merit, shall be allowed to change (on their request or as decided by the Commission/Government based on
the documents submitted by them) their category from Reserved to Unreserved or claim the vacancies
(Cadre) for unreserved category after the declaration of final result by UPSC. In case where such
candidates do not qualify on General Standard, their candidature shall be cancelled.

Further no Persons with Benchmark Disabilities (PwBD) candidate of any subcategory thereunder
shall be allowed to change his/her sub-category of disability.

While the above principle will be followed in general, there may be a few cases where there was a
gap not more than 3 months between the issuance of a Government Notification enlisting a particular
community in the list of any of the reserved communities and the date of submission of the application by
the candidate. In such cases the request of change of community from general to reserve may be
considered by the Commission on merit.

In case of a candidate unfortunately becoming a person with benchmark disability during the
course of examination, the candidate should produce valid documents to enable the Commission to take a
decision in the matter on merit. In case of a candidate unfortunately becoming person with benchmark
disability during the course of the examination process, the candidate should produce valid documents
showing him/her acquiring a disability to the extent of 40% or more as defined under the RPwD Act, 2016
to enable him/her to get the benefits of reservation earmarked for persons with benchmark disability
provided he/she otherwise remains eligible for the Indian Forest Service as per Rule 19 above.

KNOWLEDGE OF HINDI:

24. Candidates are informed that some knowledge of Hindi prior to entry into Service would be of
advantage in passing departmental examinations which candidates have to take after entry into Service.

BRIEF PARTICULARS RELATING TO THE SERVICE:

25. Brief particulars relating to the Service to which recruitment is being made through this examination
are given in Appendix-11.
26.

RAGHU PRASAD R, Inspector General of Forests (IGF), IFS (Division).

APPENDIX |

SECTION |
Plan of Examination

The competitive examination comprises two successive stages:
(i) Civil Services (Preliminary) Examination (Objective Type) for the screening & selection of candidates
for Indian Forest Service (Main) Examination; and
(ii) Indian Forest Service (Main) Examination (Written and Interview) for the selection of candidates
against the vacancies identified and reported for the Indian Forest Service Examination.
2. The preliminary Examination will consist of two papers of Objective type (multiple choice questions)
and carry a maximum of 400 marks in the subjects set out in sub-section (A) of Section-Il. This
examination is meant to serve as a screening test only; the marks obtained in the Preliminary Examination
by the candidates who are declared qualified for admission to the Main Examination will not be counted
for determining their final order of merit. The number of candidates to be admitted to the Main
Examination will be about twelve to thirteen times the total approximate number of vacancies to be filled
in the year through this examination. Only those candidates who are declared by the Commission to have
qualified in the Preliminary Examination in the year will be eligible for admission to the Main
Examination of that year provided they are otherwise eligible for admission, to the Main Examination.
Note | : Since there may be common candidates for Civil Services Examination and the Indian Forest

Service Examination, after the common Screening Test done through Civil Services (Preliminary)
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Examination, separate lists will be prepared for the candidates eligible to appear in the Civil
Services (Main) Examination and Indian Forest Service (Main) Examination, based on the
criterion of minimum qualifying marks of 33% in General Studies Paper-Il of Civil Services
(Preliminary) Examination and total qualifying marks of General Studies Paper-I of Civil Services
(Preliminary) Examination as determined by the Commission on the number of vacancies to be
filled through the Civil Services Examination and Indian Forest Service Examination.

Note Il : There will be negative marking for incorrect answers as detailed below :-

(i) There are four alternatives for the answers to every question. For each question for which a
wrong answer has been given by the candidate, one-third of the marks assigned to that
question will be deducted as penalty.

(if) If a candidate gives more than one answer, it will be treated as a wrong answer even if one
of the given answers happen to be correct and there will be same penalty as above for that
guestion.

(iii) If a question is left blank i.e. no answer is given by the candidate, there will be no penalty for
that question.”

3. The Main Examination will consist of written examination and an interview test. The written

examination will consist of 6 papers of conventional essay type in the subjects set out in sub-section (B) of

Section Il. Also see Note (ii) under para | of Section 11(B).

4.1 Candidates who obtain such minimum qualifying marks in the written part of the Main Examination
as may be fixed by the Commission at their discretion, shall be summoned by them for an interview
for a Personality Test vide sub-section ‘C’ of Section Il. The number of candidates to be summoned
for interview will be about twice the number of vacancies to be filled. The interview will carry 300
marks (with no minimum qualifying marks).

4.2 Marks thus obtained by the candidates in the Main Examination (written part as well as interview)
would determine their final ranking.

4.3 Tie Breaking Principle:

(1) If the marks in aggregate (Final Marks) are equal, the candidate securing more marks in the
Compulsory (Common) Papers of written examination (“Paper-1: General Knowledge” & “Paper-
I1: General English”) and the Personality Test put together will be ranked higher;

(i) If the marks at (i) above are equal, the candidate securing more marks in the Compulsory
(Common) Papers of written examination (“Paper-I: General Knowledge” & “Paper-I1: General
English” put together) will be ranked higher;

(iii) If the marks mentioned at (i) & (ii) above are also equal, the candidate senior in age will be ranked
higher; and

(iv) In cases where a tie persists even after applying the above tie breaking principles, it will be
resolved at the discretion of the Commission.

SECTION I
Scheme and subjects for the Preliminary and Main Examination.
A. PRELIMINARY EXAMINATION :
The Examination shall comprise of two compulsory Papers of 200 marks each.
Note :
(i) Both the question papers will be of the objective type (multiple choice questions).
(ii) The General Studies Paper-1l of the Civil Services (Preliminary) Examination will be a qualifying
paper with minimum qualifying marks fixed at 33%.
(iii) The question papers will be set both in Hindi and English.
(iv) Details of the syllabi are indicated in Part A of Section IlI.
B. MAIN EXAMINATION:
(A) The written examination consisting of the following papers:—

Paper I—General English 300 Marks

Paper 11—General Knowledge 300 Marks
Papers 111, 1V, V and VI.—Any two subjects to be selected from the list of the optional subjects set out in
para 2 below. Each subject will have two papers.— 200 marks for each paper.

(B) Interview for Personality Test (See Part C of Section Il of this Appendix) of such candidates as may
be called by the Commission— Maximum Marks : 300
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2. List of optional subjects:
(i)  Agriculture
(i)  Agricultural Engineering
(iti)  Animal Husbandry & Veterinary Science
(iv) Botany
(v)  Chemistry
(vi) Chemical Engineering
(vii) Civil Engineering
(viii) Forestry
(ixX) Geology
(X) Mathematics
(xi) Mechanical Engineering
(xii) Physics
(xiii) Statistics
(xiv) Zoology

Provided that the candidates will not be allowed to offer the following combination of subjects :
(a) Agriculture and Agricultural Engg.
(b)  Agriculture and Animal Husbandry & Veterinary Science.
(c)  Agriculture and Forestry.
(d)  Chemistry and Chemical Engg.
(e) Mathematics and Statistics.
(f) Of the Engineering subjects viz. Agricultural Engineering, Chemical Engineering,

Civil Engineering and Mechanical Engineering—not more than one subject;
NOTE—The standard and syllabi of the subjects mentioned above are given in Section Ill.
General Instructions (Main Examination) :

1. All the question papers for the examination will be of conventional (essay) type.

2. ALL QUESTION PAPERS MUST BE ANSWERED IN ENGLISH. QUESTION
PAPERS WILL BE SET IN ENGLISH ONLY.

3. The duration of each of the papers referred to above will be three hours.

4. The Commission have discretion to fix qualifying marks in any or all the papers of the
examination.

5.1f a candidate's handwriting is not easily legible, deduction will be made on this account from
the total marks otherwise accruing to him/her.

6. Marks will not be allotted for mere superficial knowledge.

7.Credit will be given for orderly, effective and exact expression combined with due economy of
words in all subjects of the examination.

8. In the question papers, wherever required, SI units will be used.

9. Candidates should use only international form of Indian numerals (e.g. 1, 2, 3, 4, 5, 6, etc.)
while answering question papers.

10. Candidates will be allowed the use of Scientific (Non-programmable type) calculators at the
conventional type examinations of UPSC. Programmable type calculators will however not be
allowed and the use of such calculators shall tantamount to resorting to unfair means by the
candidates. Loaning and interchanging of calculators in the Examination Hall is not permitted. It
is also important to note that candidates are not permitted to use calculators for answering
objective type papers (Test Booklets). They should not therefore bring the same inside the
Examination Hall.

11. Candidates should note that if any irrelevant matter/signages/marks etc. are found written in
the answer script(s), which would not be related to any question/answer and/or would be having
the potential to disclose the candidate’s identity, the Commission will impose a penalty of
deduction of marks from the total marks otherwise accruing to the candidate or will not evaluate
the said script(s) on this account.

12(i). Candidates must write the papers in their own hand. In no circumstances will they be
allowed the help of a scribe to write the answers for them. The Persons with Benchmark
Disabilities in the categories of blindness (partially blind), will be provided the facility of scribe, if
desired by the person. In case of other category of Persons with Benchmark Disabilities as defined
under section 2(r) of the RPWD Act, 2016, the facility of scribe will be allowed to such candidates
on production of a certificate to the effect that the person concerned has physical limitation to
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Note-1:

write, and scribe is essential to write examination on behalf, from the Chief Medical Officer/Civil
Surgeon/Medical Superintendent of a Government Health Care institution as per proforma at
Appendix-V.

Further, for persons with specified disabilities covered under the definition of Section 2(s) of the
RPwD Act, 2016 but not covered under the definition of Section 2(r) of the said Act, i.e. persons
having less than 40% disability and having difficulty in writing will be provided the facility of
scribe subject to production of a certificate to the effect that person concerned has limitation to
write and that scribe is essential to write examination on his/her behalf from the competent
medical authority of a Government healthcare institution as per proforma at Appendix-VII.

(i) The candidates have discretion of opting for his/her own scribe or request the Commission
for the same. The details of scribe i.e. whether own or the Commission’s and the details of scribe
in case candidates are bringing their own scribe, will be sought at the time of filling up the
application form online as per proforma at Appendix-V|1 (for Candidates having 40% disability or
more) and Appendix-VIII (for Candidates having less than 40% disability and having difficulty in
writing).

(iiiy  The qualification of the Commission’s scribe as well as own scribe will not be more
than the minimum qualification criteria of the examination. However, the qualification of
the scribe should always be matriculate or above.

(iv) The Persons with Benchmark Disabilities in the category of low-vision will be allowed
Compensatory Time of twenty minutes per hour of the examination. In case of other categories of
Persons with Benchmark Disabilities, this facility will be provided on production of a certificate
to the effect that the person concerned has physical limitation to write from the Chief Medical
Officer/Civil Surgeon/Medical Superintendent of a Government Health Care institution as per
proforma at Appendix-V.

Further, for persons with specified disabilities covered under the definition of Section 2(s) of the
RPwD Act, 2016 but not covered under the definition of Section 2(r) of the said Act, i.e. persons
having less than 40% disability and having difficulty in writing will be provided compensatory
time subject to production of a certificate to the effect that person concerned has limitation to
write from the competent medical authority of a Government healthcare institution as per
proforma at Appendix-VII.

The eligibility conditions of a scribe, his/her conduct inside the examination hall and the manner
in which and extent to which he/she can help the Persons with or without Benchmark
Disability and having difficulty in writing the Indian Forest Service Examination shall be
governed by the instructions issued by the UPSC in this regard. Violation of all or any of the said
instructions shall entail the cancellation of the candidature of the candidate in addition to any
other action that the UPSC may take against the scribe.

The candidates who claim the facility of Scribe and/or Compensatory time must ensure
that they fulfill all the requisite criteria essential for these facilities. If at any stage of
examination/post recommendation, it is found that candidates do not fulfill requisite criteria,
his/her candidature/appointment will be liable to cancelled and he/she will also be liable to be
penalized under Rule 12 for making incorrect/false statements and/or for using unfair means.
Further, as per Appendix-VII for the candidates covered under Section 2(s) of the RPwD Act,
2016, Compensatory time will be made available only if such candidates utilize the facility of
scribe.

Note 2: For purpose of these rules the candidate shall be deemed to be a Low Vision candidate if the
percentage of visual impairment is Forty per cent (40%) or more. The criteria for determining the
percentage of visual impairment shall be as follows:—

Better eye Worse eye Per Cent Disability category
Best Corrected Best Corrected Impairment
6/6 to 6/18 6/6 to 6/18 0% 0

6/24 to 6/60 10% 0
Less than 6/60 to 3/60 20% [
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Less than 3/60 to No Light | 30% I1 (One eyed person)

Perception
6/24 10 6/60 6/24 to 6/60 40% I11 a (low vision)
Or Less than 6/60 to 3/60 50% I11'b (low vision)
Visual field less than 40 | Less than 3/60 to No Light | 60% I11 ¢ (low vision)
up to 20 degree around | Perception
centre of fixation or
heminaopia  involving
macula
Less than 6/60 to 3/60 Less than 6/60 to 3/60 70% 111 d (low vision)
Or Less than 3/60 to No Light | 80% 111 e (low vision)
Visual field less than 20 | Perception
up to 10 degree around
centre of fixation
Less than 3/60 to 1/60 Less than 3/60 to No Light | 90% IV a (Blindness)
Or Perception
Visual field less than 10
degree around centre of
fixation
Only HMCF Only HMCF 100% IV b (Blindness)
Only Light Perception Only Light Perception
No Light Perception No Light Perception

Note-3: For availing of the concession admissible to a Low Vision candidate, the candidate concerned
shall produce a certificate in the prescribed proforma from a Medical Board constituted by the
Central/State Governments along with their application for the Main Examination.

Note-4: The concession admissible to Low Vision candidates shall not be admissible to those suffering
from Myopia.
C. Personality Test
The candidate will be interviewed by a Board of competent and unbiased observers who will have before
them a record of his/her career. The object of the Interview is to assess the personal suitability of the
candidate for the Service. The candidate will be expected to have taken an intelligent interest not only in
his/her subjects of academic study but also in events which are happening around him/her both within and
outside his/her own state or country, as well as in modern currents of thoughts and in new discoveries
which should rouse the curiosity of well educated youth.
2. The technique of the interview is not that of a strict cross examination, but of a natural, though directed
and purposive conversation, intended to reveal mental qualities of the candidate. The Board will pay
special attention to assessing the intellectual curiosity, critical powers of observation and assimilation,
balance of judgement and alertness of mind, initiative, tact, capacity for leadership; the ability for social
cohesion, mental and physical energy and powers of practical application; integrity of character; and other
gualities such as topographical sense, love for out-door life and the desire to explore unknown and out of
way places.

SECTION I
SYLLABI FOR THE EXAMINATION
NOTE : Candidates are advised to go through the Syllabus published in this Section for the Preliminary
Examination and the Main Examination.
Part A—Preliminary Examination

Paper | - (200 marks) Duration : Two hours

Current events of national and international importance

History of India and Indian National Movement

Indian and World Geography-Physical, Social, Economic Geography of India and the World.

Indian Polity and Governance-Constitution, Political System, Panchayati Raj, Public Policy, Rights Issues,
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etc.

Economic and Social Development-Sustainable Development, Poverty, Inclusion, Demographics, Social
Sector Initiatives, etc.

General issues on Environmental ecology, Bio-diversity and Climate Change - that do not require subject
specialization

General Science.

Paper 11-(200 marks) Duration : Two hours

Comprehension

Interpersonal skills including communication skills;

Logical reasoning and analytical ability

+ Decision making and problem solving

+ General mental ability

Basic numeracy (numbers and their relations, orders of magnitude, etc.) (Class X level), Data interpretation
(charts, graphs, tables, data sufficiency etc. — Class X level)

Note 1: Paper-Il of the Civil Services (Preliminary) Examination will be a qualifying paper with
minimum qualifying marks fixed at 33%.

Note 2: The questions will be of multiple choice, objective type.

Note 3: It is mandatory for the candidate to appear in both the Papers of Civil Services (Prelim)
Examination for the purpose of evaluation. Therefore a candidate will be disqualified in case he/she does
not appear in both the papers of Civil Services (Prelim) Examination.

Part B—Main Examination
The standard of papers in General English and General knowledge will be such as may be
expected of a Science or Engineering graduate of an Indian university.

The scope of the syllabus for optional subject papers for the Examination is broadly of the
Honours Degree level i.e. a level higher than the Bachelors Degree and lower than the Masters Degree. In
the case of Engineering subjects the level corresponds to the Bachelors Degree.

There will be no practical examination in any of the subjects.

GENERAL ENGLISH

Candidates will be required to write an essay in English. Other questions will be designed to test
their understanding of English and workmanlike use of words. Passages will usually be set for summary or
precis.

GENERAL KNOWLEDGE

General Knowledge including knowledge of current events and of such matters of every day
observation and experience, in their scientific aspects as may be expected of an educated person who has
not made a special study of any scientific Subject. The paper will also include questions on Indian Polity
including the political system and the Constitution of India, History of India and Geography of a nature
which the candidate should be able to answer without special study.

OPTIONAL SUBJECTS

Total number of questions in the question papers of optional subjects will be eight. All questions
will carry equal marks. Each paper will be divided into two parts. viz. Part A and Part B each part
containing four questions. Out of eight questions, five questions are to be attempted. One question in each
part will be compulsory. Candidates will be required to answer three more questions out of the remaining
six questions, taking at least one question from each Part. In this way, at least two questions will be
attempted from each Part i.e. one compulsory question plus one more.

AGRICULTUR
E PAPER-I
Ecology and its relevance to man, natural resources, their sustainable management and
conservation. Physical and social environment as factors of crop distribution and production, climatic
elements as factors of crop growth, impact of changing environment on cropping pattern as Indicators of
environments. Environmental pollution and associated hazards to crops, animals and humans.

Cropping patterns in different agro-climatic zones of the country. Impact of high-yielding and
short-duration varieties on shifts in cropping patterns. Concepts of multiple cropping, multistorey, relay
and inter-cropping and their importance in relation to food production. Package of practices for production
of important cereals, pulses, oil seeds, fibres, sugar, commercial and fodder crops grown during Kharif
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and Rabi seasons in different regions of the country.

Important features, scope and propagation of various types of forestry plantations such as
extension, social forestry, agro-forestry and natural forests.

Weeds, their characteristics, dissemination and association with various crops, their
multiplications, cultural, biological, and chemical control of weeds.

Soil-physical, chemical and biological properties. Processes and factors of soil formation. Modern
classification of Indian soils. Mineral and organic constituents of soils and their role in maintaining soil
productivity. Essential plant nutrients and other beneficial elements in soils and plants. Principles of soil
fertility and its evaluation for judicious fertiliser use, integrated nutrient management. Losses of nitrogen
in soil, nitrogen-use efficiency in submerged rice soils, nitrogen fixation in soils. Fixation of phosphours
and potasium in soils and the scope for their efficient use. Problem soils and their reclamation methods.

Soil conservation planning on watershed basis. Erosion and run-off management in hilly, foot hills
and valley lands; processes and factors affecting them. Dry land agriculture and its problems. Technology
for stabilising agriculture production in rainfed agriculture area.

Water-use efficiency in relation to crop production, criteria for scheduling irrigations, ways and means of
reducing run-off losses of irrigation water, Drip and sprinkler irrigation. Drainage of water-logged soils,
quality of irrigation water, effect of industrial effluents on soil and water pollution.

Farm management, scope, importance and characteristics, farm planning. Optimum resource use
and budgeting. Economics of different types of farming systems.

Marketing and pricing of agricultural inputs and outputs, price fluctuations and their cost role of
co-operatives in agricultural economy, types and systems of farming and factors affecting them.

Agricultural extension, its importance and role, methods of evaluation of extension programmes,
socio-economic survey and status of big, small and marginal farmers and landless agricultural labourers,
farm mechanization and its role in agricultural production and rural employment. Training programmes
for extension workers, lab-to-land programmes.

PAPER-II

Cell Theory, cell structure, cell organelles and their function, cell division, nucleic acids—
structure and function, gene structure and function. Laws of heredity, their significance in plant breedings.
Chromosome structure, chromosomal aberrations, linkage and cross-over and their significance in
recombination breeding. Polyploidy, euploids and aneuploids. Mutation—micro and macro—and their
role in crop improvement. Variation, components of variation. Heritability, sterility and incompatibility,
classification and their application in crop improvement. Cytoplasmic inheritance, sex-linked, sex-
influenced and sex-limited characters.

History of plant breeding. Modes of reproduction, selfing and crossing techniques, Origin and
evolution of crop plants, centre of origin, law of homologous series, crop genetic resources—conservation
and utilization, application of principles of plant breeding to the improvement of major field crops. Pure-
line selection, predigree, mass and recurrent selections, combining ability, its significance in plant
breeding. Hybrid vigour and its exploitation, backcross method of breeding, breeding for disease and pest
resistance, role of interspecific and intergeneric hybridization, role of biotechnology in plant breeding.
Improved varieties, hybrids, composities of various crop plants.

Seed technology, its importance. Different kinds of seeds and their seed production and
processing techniques. Role of public and private sectors in seed production, processing and marketing in
India.

Physiology and its significance in agriculture Imbition, surface tension, diffusion and osmosis.
Absorption and translocation of water, transpiration and water economy.

Enzymes and plant pigments; photosynthesis modern—concepts and factors affecting the process,
aerobic and non-aerobic respiration; C, C and CAM mechanisms. Carbohydrate, protein and fat
metabolism.

Growth and development; photoperiodism and vernalization. Auxins, hormones and other plant
regulators and their mechanism of action and importance in agriculture Physiology of seed development
and germination; dormancy.

Climatic requirements and cultivation of major fruits, plants, vegetable crops and flower plants;
the package of practices and their scientific basis. Handling and marketing problems of fruits and
vegetables. Principal methods of preservation of important fruits and vegetable products, processing
techniques and equipment. Role of fruits and vegetables in human nutrition. Raising of ornamental plants,
and design and layout of lawns and gardens.

Diseases and pests of field vegetables, orchard and plantation crops of India. Causes and
classification of plant pests and diseases. Principles of control of plant pests and diseases. Biological
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control of pests and diseases. Integrated pest and disease management. Epidemiology and forecasting.

Pesticides, their formulations and modes of action. Compatibility with rhizobial inoculants
Microbial toxins.

Storage pests and diseases of cereals and pulses and their control.

Food production and consumption trends in India. National and International food policies.
Production, procurement, distribution and processing constraints. Relation of food production to national
dietary pattern, major deficiencies of calorie and protein.

AGRICULTURAL
ENGINEERING PAPER-I
Section A

1. Soil and Water Conservation : Scope of soil and water conservation, mechanics and types of erosion,
their causes. Rainfall, runoff and sedimentation relationships and their measurement. Soil erosion control
measures—biological and engineering including stream bank protection-vegetative barriers, contour
bunds, contour trenches, contour stone walls, contour ditches, terraces, outlets and grassed waterways.
Gully control structures—temporary and permanent—design of permanent soil conservation structures
such as chute, drop and drop inlet soilways. Design of farm ponds and percolation ponds. Principles of
flood control—flood routing. Watershed Management—investigation, planning and implementation—
selection of priority areas and water shed work plan, water harvesting and moisture conservation. Land
development—Ievelling, estimation of earth volumes and costing. Wind Erosion process—design of
shelter belts and wind brakes and their management. Forest (Conservation) Act.

2. Arial Photography and Remote sensing : Basic characteristics of Photographic images, interpretation
keys, equipment for interpretation, imagery interpretation for land use, geology, soil and forestry.

Remote sensing—merits and demerits of conventional and remote sensing approaches. Types of
satellite images, fundamentals of satellite image interpretation, techniques of visual and digital
interpretations for soil, water and land use management. Use of GIS in planning and development of
water- sheds, forests including forest cover, water resources etc.

Section B
3. Irrigation and Drainage : Sources of water for irrigation. Planning and design of minor irrigation
projects. Techniques of measuring soil moisture—Ilaboratory and in-sizu. soil-water-plant relationships.
Water requirement of crops. Planning conjunctive use of surface and ground water, Measurement of
irrigation water, measuring devices—orifices, weirs and flumes. Methods of irrigation—surface, sprinkler
and drip, fertigation. Irrigation efficiencies and their estimation. Design and construction of canals, field
channels, underground pipelines, head gate, diversion boxes and structures for road crossing.

Occurrence of ground water, hydraulics of wells, types of wells (tube wells and open wells) and
their construction. Well development and testing. Pumps-types, selection and installation. Rehabilitation
of sick and failed wells.

Drainage—Causes of water logging and salt problems. Methods of drainage—drainage of

irrigated and unirrigated lands, design of surface, sub-surface and vertical drainage systems. Improvement
and utilization of poor quality water. Reclamation of saline and alkali soils. Economics of irrigation and
drainage systems. Use of waste water for irrigation—standards of waste water for sustained irrigation,
feasibility and economics.
4. Agricultural Structures : Site selection, design and construction of farmstead—farm house, cattle shed,
dairy barn, poultry shed, hog housing, machinery and implement shed, storage structures for foodgrains
feed and forage. Design and construction of fences and farm roads. Structures for plant environment—
green houses, poly houses and shade houses. Common building materials used in construction—timber,
brick, stone, tiles, concrete etc. and their properties. Water supply, drainage and sanitation systems.

PAPER-II
Section A
1. Farm Power and Machinery : Agricultural mechanization and its scope. Sources of farm power—
animate and electro-mechancial. Thermodynamics, construction and working of internal
combustion engines, fuel ignition, lubrication cooling and governing systems of IC engines.
Different types of tractors and power tillers. Power transmission, ground drive, power take
off
(p.t.0.) and control systems. Operation and maintenance of farm machinery for primary and
secondary
2. tillage. Traction theory, Sowing, transplanting and inter-culture implements and tools. Plant
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protection equipment—spraying and dusting. Harvesting threshing and combining equipment.

Machinery for earth moving and land development—methods and cost estimation. Ergonomics of

man-machine system. Machinery for horticulture and agro-forestry, feeds and forage. Haulage of

agricultural and forest produce.
2. Agro-energy : Energy requirements of agricultural operations and agro-processing. Selection,
installation, safety and maintenance of electric motors for agricultural applications. Solar (thermal and
photovoltaic), wind and bio-gas energy and their utilisation in agriculture. Gasification of biomass for
running IC engines and for electric power generation. Energy efficient cooking stoves and alternate
cooking fuels. Distribution of electricity for agricultural and agro-industrial applications.
Section-B

3. Agricultural Process Engineering : Post harvest technology of crops and its scope. Engineering
properties of agricultural produces and by-products. Unit operations—cleaning, grading, size reduction,
densification, concentration, drying/dehydration evaporation filteration, feezing and packaging of
agricultural produces and by-products. Material handling equipment—belt and screw conveyors, bucket
elevators, their capacity and power requirements.

Processing of milk and dairy products-homogenization, cream separation, pasteurization,
sterilization, spray and roller drying, butter making, ice cream, cheese and shrikhand manufacture. Waste
and by-product utilization—rice husk, rice bran, sugarcane bagasse, plant residues and coir pith.

4. Instrumentation and computer applications in Agricultural Engineering : Electronic devices and their
characteristics—rectifiers, amplifiers, oscillators, multivibrators. Digital circuits—sequential and
combinational systems. Application of microprocessors in data acquisition and control of agricultural
engineering processes—measurement systems for level, flow, strain, force, torque, power, pressure,
vaccuum and temperature. Computers—introduction input/output devices, central processing unit,
memory devices, operating systems, processors, keyboards and printers. Algorithms, flowchart
specification, programme translation and problem analysis in Agricultural Engineering. Multimedia and
Audio-Visual aids.

ANIMAL HUSBANDRY AND VETERINARY

SCIENCE PAPER- |

1. Animal Nutrition—Energy sources, energy, metabolism and requirements for maintenance and
production of milk, meat, eggs and wool, Evaluation of feeds as sources of energy.
1.1 Trends in protein nutrition : Source of protein metabolism and synthesis, protein quantity and quality
in relation of requirements. Energy protein ratios in ration.
1.2 Minerals in animal diet : Sources, functions, requirements and their relationship of the basic minerals
nutrients including trace elements.
1.3 Vitamins, Hormones and Growth Stimulating, substances : Sources, functions, requirements and inter-
relationship with minerals.
1.4 Advances in Ruminant Nutrition—Dairy Cattle : Nutrients and their metabolism with reference to
milk production and its composition. Nutrient requirements for calves, heifers, dry and milking cows and
buffaloes. Various feeding system.
1.5 Advances in Non-Ruminant Nutrition—Poultry—Nutrients and their metabolism with reference to
poultry, meat and egg production. Nutrients requirements and feed formulation and boilers at different
ages.
1.6 Advances in Non-Ruminant Nutrition—Swine—Nutrients and their metabolism with special reference
to growth and quality of meat production, Nutrient requirement and feed formulation for baby-growing
and finishing pigs.
1.7 Advances in Applied Animal Nutrition—A critical review and evaluation of feeding experiments,
digestibility and balance studies. Feeding standards and measures for food energy. Nutrition requirements
for growth, maintenance and production. Balanced rations.
2. Animal Physiology
2.1 Growth and Animal Production—Prenatal and postnatal growth, maturation, growth curves, measures
of growth, factors affecting growth, conformation, body composition meat quality.
2.2 Milk Production and Reproduction and Digestion :—Current status of hormonal control of mammary
development milk secretion and milk ejection. Male and Female reproduction organ, their components and
function. Digestive organs and their functions.

2.3 Environmental Physiology:—Physiological relations and their regulation; mechanisms of adaption,
environmental factors and regulatory mechanism involved in animal behaviour, methods of controlling
climatic stress.

2.4 Semen quality:-Preservation and Artificial Insemination—Components of semen, composition of
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spermatozoa, chemical and physical properties of ejaculated semen, factors affecting semen in vivo and in
vitro. Factors affecting semen production and quality preservation, composition of diluents, sperm
concentration, transport of diluted semen. Deep freezing techniques in cows, sheep and goats, swine and
poultry. Detection of oestrus and time of insemination for better conception.

3. Livestock Production and Management :

3.1 Commercial Dairy Farming—Comparison of dairy farming in India with advanced countries. Dairying
under mixed farming and as a specialised farming, economic dairy farming. Starting of a dairy farm.
Capital and land requirement, organisation of the dairy farm. Procurement of goods, opportunities in dairy
farming, factors determining the efficiency of dairy animal, Herd recording, budgeting, cost of milk
production; pricing policy; Personnel Management, Developing Practical and Economic ration for dairy
cattle; supply of greens throughout the year, field and fodder requirements of Dairy farm, Feeding regimes
for day and young stock and bulls, heifers and breeding animals; new trends in feeding young and adult
stock; Feeding records.

3.2 Commercial meat, egg and wool production—Development of practical and econonmic rations for
sheep, goats, pigs, rabbits and poultry. Supply of greens, fodder regimens for young and mature stock.
New trends in enhancing production and management. Capital and land requirements and socio-
econonmic concept.

3.3 Feeding and management of animals under drought, flood and other natural calamities.

4. Genetics and Animal Breeding :

Mitosis and Meiosis; Mendalian inheritance; deviations to Mendalian genetics; Expression of genes;
Linkage and crossing over; Sex determination, sex influenced and sex limited characters; Blood groups
and polymorphism; Chromosome aberrations; Gene and its structure; DNA as a genetic material; Genetic
code and protein synthesis; Recombinant DNA technology, Mutations, types of mutations, methods for
detecting mutations and mutation rate.

4.1 Population Genetics Applied to Animal Breeding :

Quantitative Vs. qualitative traits; Hardy Weinberg Law; Population Vs. individual; Gene and
genotypic frequency; Forces changing gene frequency; Random drift and small populations; Theory of
path coefficient inbreeding, methods of estimating in breeding coefficient, systems of in-breeding;
Effective population size; Breeding value, estimation of breeding value, dominance and espistentic
deviation; Partitioning of variation; Genotype X environment correlation and genotype X environment
interaction; role of multiple measurements; Resemblance between relatives.

4.2 Breeding Systems :

Heritability, repeatability and genetic and phenotypic cor-relations, their methods of estimation
and precision of estimates, Aids to selection and their relative merits; Individual, pedigree, family and
within family selection; Progeny testing, Methods of selection; Construction of selection indices and their
uses; Comparative evaluation of genetic gains through various selection methods; Indirect selection and Co-
related response; Inbreeding, upgrading, cross-breeding and synthesis of breeds; Crossing of inbred lines for commercial
production; Selection for general and specific combining ability; Breeding for threshold characters.

PAPER II
1. Health and Hygiene :
1.1. Histology and Histological Techniques :

Stains—Chemicals classification of stains used in biological work—~Principles of staining
tissues— mordants—progressive & regressive stains—differential staining of cytoplasmic and connective
tissue elements—Methods of preparation and processing of tissues—celloidin embedding—Freezing
microtomy—Microscopy—Bright field microscope and electron microscope. Cytology—structure of cell,
organells & inclusions; cell division—cell types—tissues and their classification—embryonic and adult
tissues—Comparative histology of organs :—vascular, Nervous, digestive, respiratory, musculo—skeletal
and urogenital systems—Endocrine glands—Integuments—sense organs.

1.2 Embryology :

Embryology of vertebrates with special reference to aves and domestic mammals—
gametogenesis—Tfertilization—germ layers—foetal membranes & placentation—types of placenta in
domestic mammals—Teratology—twins & twinning—organogehesis—germ layer derivatives—
endodermal, mesodermal and ectodermal derivatives—

1.3 Bovine Anatomy—Regional Anatomy :

Paranasal sinuses of OX—surface anatomy of salivary glands. Regional anatomy of infraorbital,
maxillary, mandibuloalveolar, mental & cornnal nerve block—Regional anatomy of paravertebral nerves,
pudental nerve, median, ulnav & radial nerves—tibial, fibular and digital nerve—Crapial nerves—
structures involved in epidural anesthesia—superficial lymph nodes—surface anatomy of visceral organs
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of thoracic abdominal and pelvic cavities—comparative features of locomotor apparatus & their
application in the biomechanics of mammalian body.

1.4 Anatomy of Fowl : Musculo—skeletal system—functional anatomy in relation to respiration and
flying digestion and egg production.

1.5 Physiology of blood and its circulation, respiration; excretion, Endocrine glands in health and disease.
1.5.1 Blood constituents :

Properties and functions—blood cell formation—Haemoglobin synthesis and chemistry—plasma
proteinsproduction, classification and properties; coagulation of blood; Haemorrhagic disorders—
anticoagulants—blood groups—Blood volume—Plasma expanders—Buffer systems in blood.
Biochemical tests and their significance in disease diagnosis.

1.5.2 Circulation :

Physiology of heart, cardiac cycle—heart sounds, heart beat, electrocardiograms, Work and
efficiency of heart—effect of ions on heart function—metabolism of cardiac muscle, nervous and
chemical regulation of heart, effect of temperature and stress on heart, blood pressure and hypertension,
Osmotic regulation, arterial pulse, vasomotor regulation of circulation, shock. Coronary & pulmonary
circulation— Blood—Brain barrier—Cerebrospinal fluid—circulation in birds.

1.5.3 Respiration :

Mechanism of respiration, Transport and exchange of gases—neural control of respiration—
chemoreceptors—hypoxia—respiration in birds.
1.5.4 Excretion :

Structure and function of kidney—formation of urine—methods of studying renal function—renal
regulation of acid—base balance; physiological constituents of urine—renal failure—passive venous
congesion—Urinary recreation in chicken—Sweat glands and their function. Biochemical tests for urinary
dysfunction.

1.5.5 Endocrine glands :

Functional disorders their symptoms and diagnosis. Synthesis of hormones, mechanism and
control of secretion—hormonal receptors—classification and function.
1.6 General knowledge of pharmacology and therapeutics of drugs :

Cellular level of pharmacodynamics and pharmacokinetics—Drugs acting on fluids and
electrolyte balance—drugs acting on autonomic nervous systems—Modern concepts of anaesthesia and
dissociative anaesthetics—autocoids—Antimicorbials and principles of chemotherapy in microbial
injections—use of hormones in therapeutics—chemotherapy of parasitic infections—Drug and econimic
persons in the Edible tissues of animals—chemotherapy of Neoplastic diseases.

1.7 Veterinary Hygiene with reference to water, air and habitation :

Assesment of pollution of water, air and soil—Importance of climate in animal health—effect of
environment on animal function and performance—relationship between industrialisation and animal
agriculture—animal housing requirements for specific categories of domestic animals viz. pregnant cows
& sows, milking cows, boiler birds—stress, strain & productivity in relation to animal habitation.

2. Animal Diseases :

2.1 Pathogenesis, symptoms, postmortum lesions, diagnosis, and control of infection diseases of cattle,
pigs and poultry, horses, sheep and goats.

2.2 Etiology, symptoms, diagnosis, treatment of production diseases of cattle, pig and poultry.

2.3 Deficiency diseases of domestic animals and birds.

2.4 Diagonsis and treatment of non-specific condition like impaction, Bloat, Diarrhoea. Indigestion,
dehydration, stroke, poisioning.

2.5 Diagnosis and treatment of neuroligical disorders.

2.6 Principles and methods of immunisation of animals against specific diseases—hard immunity—
disease free zones—'zero' disease concept—chemoprophylaxis.

2.7 Anaesthesia—Ilocal, regional and general—presnesthetic medication, Symptoms and surgical
interference in fractures and dislocation, Hernia, choking abomassal displacement—Caesarian operations,
rumenotomy—Castrations.

2.8 Disease investigation techniques—Materials for laboratory investigation—Establishment Animal
Health Centres—Disease free zone.
3. Veterinary Public Health :
3.1 Zoonoses :

Classification, definition; role of animals and birds in prevalence and transmission of zoonotic
diseases—occupational zoonotic diseases.
3.2 Epidemiology :
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Principles, definition of epidemiological terms, application of epidemioligical measures in the
study of diseases and disease control, epidemiological features of air, water and food borne infections.
3.3 Veterinary Jurisprudence :

Rules and Regulations for improvement of animal quality and prevention of animal diseases—
state and control Rules for prevention of animal and animal product borne diseases—S.P. C.A—
veterolegal cases—certificates—Materials and Methods of collection of samples for veterolegal
investigation.

4. Milk and Milk Product Technology :
4.1 Milk Technology :

Organization of rural milk procurement, collection and transport of raw milk.

Quality, testing and grading raw milk, Quality Storage grades of whole milk, Skimmed milk and
cream. Processing, packaging, storing, distributing, marketing defects and their control and nutritive
properties of the following milks: Pasteurized, standardized, toned, double toned, sterilized, homogenized,
reconstituted, recombined and flavoured milks. Preparation of cultured milks, cultures and their
management, yoghurt, Dahi, Lassi and Srikhand.

Preparation of flavoured and sterilized milks. Legal standards, sanitation requirement for clean
and safe milk and for the milk plant equipment.

4.2 Milk Products Technology :

Selection of raw materials, assembling, production, processing, stroring, distributing and
marketing milk products such as Butter, Ghee, Khoa, Channa, Cheese: Condensed, evaporated, dried milk
and baby food; Ice cream and Kulfi; by products; whey products, butter milk, lactose and casein. Testing,
Grading, judging milk products—BIS and Agmark specifications, legal standards, quality control nutritive
properties. Packaging, processing and operational control Costs.

5. Meat Hygiene and Technology :

5.1 Meat Hygiene :

5.1.1 Ante mortem care and management of food animals, stunning, slaughter and dressing operations;
abattoir requirements and designs; Meat inspection procedures and judgement of carcass meat cuts—
grading of carcass meat cuts—duties and functions of Veterinarians in wholesome meat production.

5.1.2 Hygienic methods of handling production of meat—spoilage of meat and control measures—Post
slaughter physicochemical changes in meat and factors that influence them—~Quality improvement
methods—Adulteration of meat and defection—Regulatory provisions in Meat trade and Industry.

5.2 Meat Technology :

5.2.1 Physical and chemical characteristics of meat—meat emulsions—methods of preservation of meat—
curing, canning, irradiation, packaging of meat and meat products; meat products and formulations.

5.3 By products :

Slaughter house by products and their utilisation—Edible and inedible by products—social and
economic implications of proper utilisation of slaughter house by products—Organ products for food and
pharmaceuticals.

5.4 Poultry Products Technology :

Chemical composition and nutritive value of poultry meat, pre slaughter care and management.
Slaughtering techniques, inspection, preservation of poultry meat, and products. Legal and BIS standards.

Structure, composition and nutritive value of eggs. Microbial spoilage. Preservation and
maintenance. Marketing of poultry meat, eggs and products.

5.5 Rabbit/Fur Animal farming.—Care and management of rabbit meat production. Disposal and utilisation of
fur and wool and recycling of waste by products. Grading of wool.

6. Extension.—Basic philosophy, objectives, concept and principles of extension. Different Methods
adopted to educate farmers and rural conditions. Generation of technology, its transfer and feedback.
Problems of constraints in transfer of technology. Animal husbandry programmes for rural development.

BOTANY
PAPER—I

1. Microbiology and Plant Pathology.—Viruses, bacteria, and plasmids—structure and reproduction.
General accounts of infection. Phytoimmunology. Application of microbiology in agriculture, industry,
medicine and pollution control in air, soil and water.

Important plant diseases caused by viruses, bacteria, mycoplasma, fungi and nematodes. Modes of
infection and dissemination. Molecular basis of infection and disease resistance/ defence. Physiology of
parasitism and control measures. Fungal toxins.
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2. Cryptogams.—Algae, Fungi, Bryophytes, Pteridophytes—structure and reproduction from evolutionary
viewpoint. Distribution of Cryptogams in India and their econimic potential.

3. Phanerogams—Gymnosperms : Concept of Progymnosperms. Classification and distribution of
Gymnosperms. Salient features of Cycadales, Coniferales and Gnetales, their structures and reproduction.
General account of Cycadofilicales, Bennettitales and Cordiatales.

Angiosperms.—Systematics, anatomy, embryology, palynology and phylogeny.

Comparative account of various systems of Angiosperm. Classification. Study of angiospermic
families—Magnoliaceae, Ranunculaceae, Brassicaceae (Cruciferae), Rosaceae, Leguminosae,
Euphorbiaceae, Malvaceae, Dipterocarpaceae, Apiaceae (Umbelliferae), Asclepiadaceae, Verbenaceae,
Solanaceae, Rubiaceae, Cucurbitaceae, Asteraceae (Compositae), Poaceae (Gramineae), Arecaceae
(Palmae), Liliaceae, Musaceae, Orchidaceae.

Stomata and their types. Anomalous secondary growth. Anatomy of C3 and C4 plants.

Development of male and female gametophytes, pollination, fertilization. Endosperm—its
development and function. Patterns of embryo development. Polyembryony, apomixis. Applications of
palynology.

4. Plant Utility and Exploitation—Origin of cultivated plants, Vavilov's centres of origin. Plants as sources
for food, fodder, fibres, spices, beverages, drugs, narcotics, insecticides, timber, gums, resins and dyes.

Latex, cellulose Starch and their products. Perfumery, Importance of Ethnobotany in Indian
context. Energy plantation. Botanical Gardens and Herbaria.

5. Morphogenesis.—Totipotency, polarity, symmetry and differentiation. Cell, tissue, organ and protoplast
culture. Somatic hybrids and Cybrids.

PAPER—II
1. Cell Biology.—Techniques of Cell Biology. Prokaryotic and eukaryotic cells—structural and
ultrastructural details. Structure and function of extracellular matrix or ECM (cell wall) and
memberanes— cell adhesion, membrane transport and vesicular transport. Structure and function of cell
organelles (chloroplasts, mitochondria, ER, ribosomes, endosomes, lysosomes, peroxisomes,
hydrogenosome). Nucleus, nucleolus, nuclear pore complex, Chromatin and nucleosome. Cell signalling
and cell receptors. Signal transduction (G-1 proteins, etc.). Mitosis and meiosis, molecular basis of cell
cycle. Numerical and structural variations in chromosomes and their significance. Study of polytene,
lampbrush and B- chromosomes—structure, behaviour and significance.
2. Genetics, Molecular Biology and Evolution.—Development of genetics, and gene versus allele concepts
(Pseudoalleles). Quantitative genetics and multiple factors. Linkage and crossing over—methods of gene
mapping including molecular maps (idea of mapping function). Sex chromosomes and sexlinked
inheritance, sex determination and molecular basis of sex differentiation. Mutations (biochemical and
molecular basis), Cytoplasmic inheritance and cytoplasmic genes (including genetics of male sterility).
Prions and prion hypothesis.
Structure and synthesis of nucleic acids and proteins. Genetic code and regulation of gene expression.
Multigene families. Organic evolution—evidences, mechanism and theories.
Role of RNA in origin and evolution.
3. Plant Breeding, Biotechnology and Biostatistics.—Methods of plant breeding—introduction, selection
and hybridization (pedigree, backcross, mass selection, bulk method). Male sterility and heterosis
breeding. Use of apomixis in plant breeding. Micropropagation and genetic engineering—methods of
transfer of genes and transgenic crops; development and use of molecular markers in plant breeding.

Standard deviation and coefficient of variation (CV). Tests of significance (Z-test, t-test and chi-
square tests). Probability and distributions (normal, binomial and Poisson distributions). Correlation and
regression.

4. Physiology and Biochemistry.—Water relations, Mineral nutrition and ion transport, mineral
deficiencies. Photo-synthesis—photochemical reactions photo-phosphorylation and carbon pathways
including C pathway (photorespiration), C, C and CAM pathways. Respiration (anerobic and aerobic,
including fermentation)—electron transport chain and oxidative phosphorylation. Chemiosmotic theory
and ATP synthesis. Nitrogen fixation and nitrogen metabolism. Enzymes, coenzymes, energy transfer
and energy conservation. Importance of secondary metabolites. Pigments as photoreceptors (plastidial
pigments and phytochrome). Photoperiodism and flowering, vernalization, senescene. Growth
substances—their chemical nature, role and application in agri-horticulture, growth indices, growth
movements. Stress physiology (heat, water, salinity, metal). Fruit and seed physiology. Dormancy, storage
and germination of seed. Fruit ripening—its molecular basis and manipulation.

5. Ecology and Plant Geography.—Ecological factors. Concepts and dynamics of community. Plant
succession. Concepts of biosphere. Ecosystems and their conservation Pollution and its control (including
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phytoremediation).

Forest types of India—afforestation, deforestation and social forestry. Endangered plants, endemism and
Red Data Books. Biodiversity. Convention of Biological Diversity, Sovereign Rights and Intellectual
Property Rights. Biogeo-chemical cycles. Global warming.

CHEMISTRY
PAPER—I
1. Atomic structure :

Quantum theory, Heisenberg’s uncertainty principle, Schrodinger wave equation (time
independent). Interpretation of wave function, particle in one-dimensional box, quantum numbers,
hydrogen atom wave functions. Shapes of s, p and d orbitals.

2. Chemical bonding :

lonic bond, characteristics of ionic compounds, factors affecting stability of ionic compounds,
lattice energy, Born-Haber cycle; covalent bond and its general characteristics, polarities of bonds in
molecules and their dipole moments. Valence bond theory, concept of resonance and resonance energy.
Molecular orbital theory (LCAO method); bonding in homonuclear molecules : H+2, Hp to Ne2, NO, CO,

HF, CN CN, BeH» and CO2. Comparison of valence bond and molecular orbital theories, bond order,

bond strength and bond length.
3. Solid state :

Forms of solids, law of constancy of interfacial angles, crystal systems and crystal classes
(crystallographic groups). Designation of crystal faces, lattice structures and unit cell. Laws of rational
indices. Bragg's law. X-ray diffraction by crystals. Close packing, radius ratio rules, calculation of some
limiting radius ratio valves. Structures of NaCl, ZnS, CsCl, CaFp, CH2 and rutile. Imperfections in

crystals, stoichiometric and nonstoichiometric defects, impurity defects, semiconductors. Elementary
study of liquid crystals.
4. The gaseous state :

Equation of state for real gases, intermolecular interactions, liquification of gases and critical
phenomena, Max-well's distribution of speeds, intermolecular collisions, collisions on the wall and
effusion.

5. Thermodynamics and statistical thermodynamics :

Thermodynamic systems, states and processes, work, heat and internal energy; first law of
thermodynamics, work done on the systems and heat absorbed in different types of processes; calorimetry,
energy and enthalpy changes in various processes and their temperature dependence.

Second law of thermodynamics; entropy as a state function, entropy changes in various processes,
entropy—reversibility and irreversibility. Free energy functions; criteria for equilibrium, relation between
equilibrium constant and thermodynamic quantities; Nernst heat theorem and third law of thermodynamics.

Micro and macro states; canonical ensemble and canonical partition function; electronic,
rotational and vibrational partition functions and thermodynamic quantities; chemical equilibrium in ideal
gas reactions.

6. Phase equilibria and solutions :

Phase equilibria in pure substances; Clausius-Clapeyron equation; phase diagram for a pure
substance; phase equilibria in binary systems, partially miscible liquids—upper and lower critical solution
temperatures; partial molar quantities, their significance and determination; excess thermodynamic
functions and their determination.

7. Electrochemistry :

Debye-Huckel theory of strong electrolytes and Debye-Huckle limiting Law for various
equilibrium and transport properties.

Galvanic cells, concentration cells; electrochemical series, measurement of e.m.f. of cells and its
applications; fuel cells and batteries. Processes at electrodes; double layer at the interface; rate of
charge transfer, current density; overpotential; electroanalytical techniques—voltametry, polarogrphy,
amperometry, cyclic-voltametry, ion selective electrodes and their use.

8. Chemical Kkinetics :

Concentration dependence of rate of reaction; differential and integral rate equations for zeroth,
first, second and fractional order reactions. Rate equations involving reverse, parallel, consecutive and
chain reactions; effect of temperature and pressure on rate constant. Study of fast reactions by stop-flow
and relaxation methods. Collisions and transition state theories.

9. Photochemistry :
Adsorption of light; decay of excited state by different routes; photochemical reactions between
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hydrogen and halogens and their quantum yields.
10. Surface phenomena and catalysis :

Adsorption from gases and solutions on solid adsorbents, adsorption isotherms—Langmuir and
B.E.T. isotherms; determination of surface area, characteristics and mechanism of reaction on
heterogeneous catalysts.

11. Bio-inorganic chemistry :

Metal ions in biological systems and their role in ion-transport across the membranes (molecular
mechanism), ionophores, photosynthesis—PSI, PSH; nitrogen fixation, oxygen-uptake proteins,
cytochromes and ferrodoxins.

12. Coordination chemistry :

() Electronic configurations; introduction to theories of bonding in transition metal complexes. Valence
bond theory, crystal field theory and its modifications; applications of theories in the explanation of
magnetism and electronic spectra of metal complexes.

(b) Isomerism in coordination compounds. IUPAC nomenclature of coordination compounds;
stereochemistry of complexes with 4 and 6 coordination numbers; chelate effect and polynuclear
complexes; trans effect and its theories; kinetics of substitution reactions in square-planar complexes;
thermodynamic and kinetic stability of complexes.

(c) Synthesis and structures of metal carbonyls; carboxylate anions, carbonyl hydrides and metal nitrosyl
compounds.

(d) Complexes with aromatic systems, synthesis, structure and bonding in metal olefin complexes, alkyne
complexes and cyclopentadienyl complexes coordinative unsaturation, oxidative addition reactions,
insertion reactions, fluxional molecules and their characterization. Compounds with metal-metal bonds
and metal atom clusters.

13. General chemistry of 'f' block elements :

Lanthanides and actinides; separation, oxidation stated magnetic and spectral properties;
lanthanide contraction.

14. Non-Aqueous Solvents :
Reactions in liquid NH3, HF, SO2 and H2SOg4. Failure of solvent system concept, coordination

model of non-aqueous solvents. Some highly acidic media, fluorosulphuric acid and super acids.
PAPER-II

1. Delocalised covalent bonding :—Aromaticity, anti-aromaticity; annulenes, azulenes, tropolones,

kekulene, fulvenes, sydnones.

2 (a). Reaction mechanisms :—General methods (both kinetic and non-kinetic of study of mechanisms or

organic reactions illustrated by examples—use of isotopes, crossover experiment, intermediate trapping,

stereochemistry; energy diagrams of simple organic reaction—transition states and intermediates; energy

of activation; thermodynamic control and kinetic control of reactions.

(b) Reactive intermediates :—Generation, geometry, stability and reactions of carbonium and carbenium

ions, carban-ions, free radicals, carbenes, benzynes and nitrenes.

(c) Substitution reactions :—SN1, SN2, Sni, SN1', SN2', SNi' and SRN1 mechanisms; neighbouring group

participation; electrophilic and nucleophilic reactions of aromation compounds including simple

heterocyclic compounds—pyrrole furan, thiophene, indole.

(d) Elimination reactions :—E1, E2 and Elcb mechanisms orientation in E2 reactions—Saytzeff and

Hoffmann; pyrolytic syn elimination—acetate pyrolisis, Chugaev and Cope elemination.

(e) Addison reactions :—Electrophilic addition to C = C and C = C nucleophilic additionto C=0, C=N,

conjugated olefins and carbonyls.

(f) Rearrangements :—Pinacol—pinacolone, Hoffmann, Beckmann, Baeyer—Villiger, Favorskii, Fries,

Claisen, Cope, Stevens and Wagner—Meerwein rearrangements.

3. Pericyclic reactions :—Classification and examples Woodward—Hoffmann rules—electrocyclic
reactions, cyclo-addition reactions [2+2 and 4+2 and] and sigmatropic shifts [1, 3; 3,3 and 1,5], FMO
approach.

4. Chemistry and mechanism of reactions. :—Aldol condensation (including directed aldol condensation),
Claisen condensation, Dieckmann, Perkin, Knoevenagel, Wittig, Clemmensen, Wolff—Kishner,
Cannizzaro and von Richter reactions; Stobbe, benzoin and acyloin condensations; Fischer indole
synthesis, Skraup synthesis, Bischler—Napieralski, Sandmeyer, Reimer—Tiemann and Reformatsky
reactions.

5. Polymeric Systems :

(a) Physical chemistry of polymers :—Polymer solutions and their thermodynamic properties; number and
weight average molecular weights of Polymers. Determination of molecular weights by sedimentation,
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light scattering, osmotic pressure, viscosity, end group analysis methods.

(b) Preparation and properties of polymers :—Organic polymers—polyethylene, polystyrene, polyvinyl
chloride, Teflon, nylon, terylene, synthetic and natural rubber. Inorganic polymers—phosphonitrilic
halides, borazines, silicones and silicates.

(c) Biopolymers :—Basic bonding in proteins, DNA and RNA.

6. Synthetic uses of reagents :—0sOyg, HIOg4, CrO3, Pb (OAc)4, SeOp, NBS, BoHg, Na-Liquid NH3,

LiAlIHg, NaBHg, uBuLi, MCPBA.

7. Photochemistry :—Photochemical reactions of simple organic compounds, excited and ground
states, singlet and triplet states, Norrish—Type | and Type Il reactions.

8. Principles of spectroscopy and applications in structure elucidation.

() Rotational spectra :—Diatomic molecules; isotopic substitution and rotational constants.

(b) Vibrational spectra :—Diatomic molecules; linear triatomic molecules, specific frequencies
of functional groups in polyatomic molecules.

(c) Electronic spectra :—Singlet and triplet states, P(R)P* and P(R)p* transitions; application to
conjugated double bonds and conjugated carbonyls—Woodward-Fieser rules.

(d) Nuclear magnetic reasonance :—Isochronous and aniso-chronous protons; chemical shift and coupling
constants;

Application of HL NMR to simple organic molecules.

(e) Mass spectra :—Parent peak, base peak, daughter peak, metastable peak, fragmentation of simple
organic molecules;

£——cleavage, McLafferty rearrangement

() Electron spin resonance :—Inorganic complexes and free radicals.

CHEMICAL ENGINEERING
Paper-I
SectionA

(a) Fluid and particle Dynamics

Viscosity of fluids. Laminar and turbulent flows. Equation of continuity and Navier—Stokes
equation—Bernoulli's theorem. Flow meters. Fluid drag and pressure drop due to friction, reynolds
Number and friction factor—effect of pipe roughness. Economic pipe diameter, Pumps, water, air/steam
jet ejectors, compressors, blowers and fans. Agitation and mixing of liquids. Mixing of solids and pastes.
Crushing and Grinding—principles and equipment Rittinger's and Bond's laws. Filtration and filtration
equipment. Fluid- particle mechanics—free and hindered settling. Eluidisation and minimum fluidization
velocity, concepts of compressible and incompressible flow. Transport of Solids.
(b) Mass Transfer

Molecular diffusion coefficients, first and second law of diffusion, mass transfer coefficients, film
and peneteration theories of mass transfer. Distillation, simple distillation relative volatility, fractional
distillation, plate and packed columns for distillation. Calculation of theoretical number of plates; Liquid
equilibria. Extraction—theory and practice; Design of gas absorption columns. Drying. Humidification,
dehumidification. Crystallisation. Design of equipment.
(c) Heat Transfer

Conduction, thermal conductivity, extended surface heat transfer.
Convection—free and forced. Head transfer coefficients—Nusseit Number. LMTD and effectiveness.
NTU methods for the design of Double Pipe and Shell & Tube Heat Exchangers. Analogy between heat
and momentum transfer. Boiling and condensation heat transfer. Single and multiple—effect evaporators.
Radiation—Stefan—Boltzman Law, emissivity and absorptivity. Calculation of heat load of a furnace.
Solar heaters.

Section B

(d) Novel Separation Processes

Equilibrium separation processes—ion-exchange, osmosis, electro—dialysis, reverse osmosis,
ultra—filtration and other membrane processes. Molecular distillation. Super critical fluid extraction.
(e) Process Equipment Designa
Factors affecting vessel design criteria—Cost considerations. Design of storage vessels—vertical,
horizontal spherical, underground tanks for atmospheric and higher pressure. Design of closures flat and
eliptical head, Design of supports. Materials of construction—characteristics and selection.
(f) Process Dynamics and Control

Measuring instruments for process variables like level, pressure, flow, temperature pH and
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concentration with indication in visual/phneumatic/ analog/digital signal forms. Control variable
manipulative variable and load variables. Linear control—Laplace transforms. PID controllers. Block
diagram representation. Transient and frequency response, stability of closed loop systems. Advanced
control strategies. Computer based process control.

Paper II
Section A
(a) Material and energy Balances
Material and energy balance calculations in processes with recycle/bypass/purge. Combustion of
solid/liquid/gaseous fuels, stoichiometric relationships and excess air requirements. Adiabatic flame
temperature.
(b) Chemical Engineering Thermodynamics
Laws of thermodynamics. PVT relationship for pure components and mixtures. Energy functions
and inter-relationships—Maxwell's relations. Fugacity activity and chemical potential. Vapour liquid
equilibria for ideal/non-ideal, single and multi-component systems. Criteria for chemical reaction
equilibrium, equilibrium constant and equilibrium conversions. Thermodynamic cycles—refrigeration and
power.
(c) Chemical Reaction Engineering
Batch reactors—Kkinetics of homogeneous reactions and interpretation of Kinetic data. Ideal flow
reactors—CSTR, plug flow reactors and their performance equations. Temperature effects and run-away
reactions. Heterogeneous reactions—catalytic and non-catalytic and gas-solid and gas-liquid reactions.
Intrinsic kinetics and global rate concept. Importance of interphase and intraparticle mass transfer on
performance. Effectiveness factor. Isothermal and non-isothermal reactors and reactor stability.

Section B

(d) Chemical Technology

Natural organic products—Wood and wood-based chemicals, pulp and paper, Agro industries—
Sugar, Edible oils extraction (including tree-based seeds), Soaps and detergents. Essential oils. Biomass
gasification (including biogas). Coal and coal chemical. Petroleum and Natural gas—Petroleum refining
(Atmospheric distillation/cracking/reforming)—~Petro-chemical industries—
Polyethylenes (LDPE/HDPE/LLDPE). Polyvinyl choride, Polystyrene, Ammonia manufacture Cement
and lime industries. Paints and varnishes. Glass ceramics. Fermentation—alcohol and antibiotics.
(e) Environmental Engineering and Safety

Ecology and Environment. Sources of pollutants in air water. Green house effect, ozone layer
depletion, acid rain. Micrometeorology and dispersion of pollutants in environment. Measurement
techniques of pollutant levels and their control strategies. Solid wastes, their hazards and their disposal
techniques. Design and performance analysis of pollution control equipment. Fire and explosion hazard
rating—HAZOP and HAZAM. Emergency planning disaster management Environmental legislations—
water, air and environment pretection Acts. Forest (Conservation) Act.
(f) Process Engineering Economic

Fixed and working capital requirement for a process industry and estimation methods. Cost
estimation and comparison of alternatives. Net present value by discounted cash flow. Pay back analysis.
IRR Depreciation, taxes and insurance. Break-even point analysis. Project scheduling—PERT and CPM.
Profit and loss account, balance sheet and financial statement. Plant location and plant layout including

piping.

CIVIL
ENGINEERING
PAPER-I
Part-A : Engineering mechanics, strength of materialS and structural analysis.
ENGINEERING MECHANICS :

Units and Dimensions, SI Units, Vectors, Concept of Force, concept of particle and rigid body.
Concurrent, Non Concurrent and parallel forces in a plane, moment of force and Varignon's theorem, free
body diagram, conditions of equilibrium, Principle of virtual work, equivalent force system.

First and Second Moment of area, Mass moment of

Inertia. Static Friction, Inclined Plane and bearings.

Kinematics and Kinetics :
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Kinematics in cartesian and Polar Co-ordinates, motion under uniform and non-uniform acceleration,
motion under gravity. Kinetics of particle : Momentum and Energy principles, 'D' Alembert's Principle,
Collision of elastic bodies, rotation of rigid bodies, simple harmonic motion, Flywheel.
STRENGTH OF MATERIALS :
Simple Stress and Strain, Elastic constants, axially loaded compression members, Shear force and bending
moment, theory of simple bending, shear Stress distribution across cross sections. Beams of uniform
strength, Leaf spring. Strain Energy indirect stress, bending & shear.
Deflection of beams : Mecaulay's Method, Mohr's Moment area method, Conjugate beam method, unit
load method. Torsion of Shafts, Transmission of power, close coiled helical springs, Elastic stability of
columns. Fuler's, Rankine's and Secant formulae. Principal Stresses and Strains in two dimensions, Mohr's
Circle, Theories and Elastic Failure, Thin and Thick cylinders : Stresses due to internal and external
pressure— Lame's equations.
STRUCTURAL ANALYSIS:
Castiglianio's theorems I and I, Unit load method, method of consistent deformation applied to beams and
pin jointed trusses. Slope-deflection, moment distribution, Kani's method of analysis and column analogy
method applied to indeterminate beams and rigid frames.
Rolling loads and Influences lines : Influences lines for Shear Force and Bending moment at a section of a
beam. Criteria for maximum shear force and bending Moment in beams traversed by a system of moving
loads. Influences lines for simply supported plane pin jointed trusses.
Arches : Three hinged, two hinged and fixed arches, rib shortening and temperature effects, influence lines
in arches.
Matrix methods of analysis : Force method and displacement method of analysis of indeterminate beams
and rigid frames.
Plastic Analysis of beams and frames : Theory of plastic bending, plastic analysis, statical method.
Mechanism method.
Unsymmetrical bending : Moment of inertia, product of inertia, position of Neutral Axis and Principal
axis, calculation of bending stresses.

Part-B : DESIGN OF STRUCTURES : STEEL, CONCRETE AND MASONRY STRUCTURES.
STRUCTURAL STEEL DESIGN :
Structural Steel : Factors of safety and load factors. Riveted, bolted and welded joints and connections.
Design of tension and compression members, beams of built up section, riveted and welded plate girders,
gantry girders, stanchions with batten and lacings, slab and gusseted column bases.
Design of highway and railway bridges : Through and deck type plate girder, Warren girder, Pratt
truss. DESIGN OF CONCRETE AND MASONRY STRUCTURES :
Concept of mix design. Reinforced Concrete : Working Stress and Limit State method of desigh—
Recommendations of I.S. codes, design of one way and two way slabs, staircase slabs, simple and
continuous beams of rectangular, T and L sections, compression members under direct load with or
without eccentricity, Isolated and combined footings.
Cantilever and Counter fort type retaining walls.
Water tanks : Design requirements for Rectangular and circular tanks resting on ground.
Prestressed concrete : Methods and systems of prestressing, anchorages, Analysis and design of sections
for flexure based on working stress, loss of prestress.
Design of brick masonry as per I.S. codes.
Design of masonry retaining walls.

Part-C : FLUID MECHANICS, OPEN CHANNEL FLOW AND HYDRAULIC MACHINES

FLUID MECHANICS :
Fluid properties and their role in fluid motion, fluid statics including forces acting on plane and curve
surfaces.
Kinematics and Dynamics of Fluid flow : Velocity and accelerations, stream lines, equation of continuity,
irrotational and rotational flow, velocity potential and stream functions, flow net, methods of drawing flow
net, sources and sinks, flow separation, free and forced vortices.

Control volume equation, continuity, momentum, energy and moment of momentum equations from
control volume equation, Navier-Stokes equation, Euler's equation of motion, application to fluid flow
problems, pipe flow, plane, curved, stationary and moving vanes, sluice gates, weirs, orifice meters and
Venturi meters.

Dimensional Analysis and Similitude : Buckingham's Pi-theorem, dimensionless parameters, similitude
theory, model laws, undistorted and distorted models.

Laminar Flow : Laminar flow between parallel, stationary and moving plates, flow through tube.
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Boundary layer : Laminar and turbulent boundry layer on a flat plate, laminar sublayer, smooth and rough
boundaries, drag and lift.
Turbulent flow through pipes : Characteristics of turbulent flow, velocity distribution and variation of pipe
friction factor, hydraulic grade line and total energy line, siphons, expansions and contractions in pipes,
pipe networks, water hammer in pipes and surge tanks.
Open channel flow : Uniform and non-uniform flows, momentum and energy correction factor, specific
energy and specific force, critical depth, resistance equations and variation of roughness coefficient,
rapidly varied flow, flow in contractions, flow at sudden drop, hydraulic jump and its applications, surges
and waves, gradually varied flow, classification of surface profiles, control section, step method of
integration of varied flow equation, moving surges and hydraulics bore.
HYDRAULIC MACHINES AND HYDROPOWER :
Centrifugal pumps—Types, characteristics, Net Positive Suction Height (NPSH), specific speed. Pumps in
parallel.
Reciprocating pumps, Airvessels, hydraulic ram, efficiency parameters, Rotary and positive displacement
pumps, diaphragm and jet pumps.
Hydraulic turbines, types, classification, choice of turbines, performance parameters, control,
characteristics, specific speed.
Principles of hydropower development, Types, layouts and Component works. Surger tanks, types and
choice. Flow duration curves and dependable flow. Storage and pondage. Pumped storage plants. Special
features of mini, micro-hydel plants.

Part-D : GEO-TECHNICAL ENGINEERING
Types of soil, phase relationships, consistency limits, particle size distribution, classification of soil,
structure and clay mineralogy.
Capillary water and structural water, effective stress and pore water pressure, Darcy's, Law, factors
affecting permeability, determination of permeability, permeability of stratified soil deposits.
Seepage pressure, quicksand condition, compressibility and consolidation, Terzaghi's theory of
one dimensional consolidation, consolidation test.
Compaction of soil, field control of compaction. Total stress and effective stress parameters, pore pressure
coefficients.
Shear strength of soils, Mohr Coulomb failure theory, Shear tests.
Earth pressure at rest, active and passive pressures, Rankine's theory Coulomb's wedge theory, earth
pressure on retaining wall, sheetpile walls, Braced excavation.
Bearing capacity, Terzaghi and other important theories net and gross bearing pressure.
Immediate and consolidation settlement.
Stability of slope, Total Stress and Effective Stress methods, Conventional methods of slice, stability
number.
Subsurface exploration, methods of boring, sampling, penetration tests, pressure meter tests.
Essential features of foundation, types of foundation, design criteria, choice of type of foundation, stress
distribution in soils, Boussinessq's theory, Newmark's chart, pressure bulb, contact pressure, applicability
of different bearing capacity theories, evaluation of bearing capacity from field tests, allowable bearing
capacity, Settlement analysis, allowable settlement.
Proportioning of footing, isolated and combined footings, rafts, buoyancy rafts, Pile foundation, types of
piles, pile capacity, static and dynamic analysis, design of pile groups, pile load test, settlement of piles,
lateral capacity. Foundation for Bridges. Ground improvement techniques—preloading sand drains, stone
column, grouting, soil stabilisation.

PAPER-II
Part-A : CONSTRUCTION TECHNOLOGY, EQUIPMENT, PLANNING AND MANAGEMENT
1. CONSTRUCTION TECHNOLOGY
: ENGINEERING MATERIALS :

Physical properties of construction materials : Stones, Bricks and Tiles; Lime, Cement and Surkhi
Mortars; Lime Concrete and Cement concrete. Properties of freshly mixed and hardened concrete, flooring
Tiles, use of ferro-cement, fibre-reinforced and polymer concrete, high strengthconcrete and light weight
concrete. Timber : Properties and uses; defects in timber, seasoning and preservation of timber, Plastics,
rubber and damp-proofing material, termite proofing, Material for Low cost housing.

CONSTRUCTION :

Building components and their functions; Brick masonry : Bonds, jointing. stone masonry. Design of
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Brick masonry walls as per 1.S. codes, factors of safety, serviceability and strength requirements;
plastering, pointing. Types of Floors & Roofs. Ventilators, Repairs in buildings.
Functional planning of building : Building orientation, circulation, grouping of areas, privacy concept and
design of energy efficient building; provisions of National Building Code.
Building estimates and specifications; cost of works; valuation.
2. CONSTRUCTION EQUIPMENT :
Standard and special types of equipment, Preventive maintenance and repair, factors affecting the
selection of equipment, econimical life, time and motion study, capital and maintenance cost.
Concreting equipments : Weigh batcher, mixer, vibrator, batching plant, Concrete pump.
Earth-work equipments : Power shovel, hoe, bulldozer, dumper, trailors and tractors, rollers, sheep foot
roller.
3. CONSTRUCTION, PLANNING AND MANAGEMENT :
Construction activity, schedules, job layout, bar charts, organization of contracting firms, project control
and supervision. Cost reduction measures.
Newwork analysis : CPM and PERT analysis, Float Times, crashing of activities, contraction of network
for cost optimization, updating, Cost analysis and resource allocation.
Element of Engineering Economics, methods of appraisal, present worth, annual cost, benefit-cost,
incremental analysis. Economy of scale and size. Choosing between alternatives including level of
investment. Project profitability.
Part-B : SURVEY AND TRANSPORTATION ENGINEERING

Survey : Common methods of distance and angle measurement, plane table survey, levelling, traverse
survey, triangulation survey, corrections and adjustments, contouring, topographical map. Surveying
instruments for above purposes. Tacheometry. Circular and tansition curves. Principles of
photogrammetry. Railways : Permanent way, sleepers, rail fastenings, ballast, points and crossings, design
of turn outs, stations and yard, turntables, signals and inter-locking, level-crossing. construction and
maintenance of permanent ways : Superelevation, creep of rail, ruling gradient, track resistance, tractive
efforts, relaying of track.
Highway Engineering : Principles of highway planning, Highway alignments. Geometrical design : Cross
section, camber, superelevation, horizontal and vertical curves, Classification of roads : low cost roads,
flexible pavements, rigid pavements. Design of pavements and their construction, evaluation of pavement
failure and strengthening.
Drainage of roads : Surface and sub-surface drainage.
Traffic Engineering : Forecasting techniques, origin and destination survey, highway capacity. channelised
and unchannelised intersections, rotary design elements, markings, signs, signals, street lighting; Traffic
surveys. Principle of highway financing.

Part-C : HYDROLOGY, WATER RESOURCES AND ENGINEERING
Hydrology : Hydrological cycle, precipitation, evaporation, transpiration, depression storage, infiltration,
overland flow, hydrograph, flood frequency analysis, flood estimation, flood routing through a reservaoir,
channel flow routing-Muskingam method.
Ground water flow : Specific yield, storage coefficient, coefficient of permeability, confined and
unconfined aquifers, aquitards, radial flow into a well under confined and unconfined conditions, tube
wells, pumping and recuperation tests, ground water potential.
Water Resources Engineering : Ground and surface water resources, single and multipurpose projects,
storage capacity of reservoirs, reservoir losses, reservoir sedimentation, economics of water resources
projects.
Irrigation Engineering : Water requirements of crops : consumptive use, quality of water for irrigation,
duty and delta, irrigation methods and their efficiencies.
Canals : Distribution systems for canal irrigation, canal capacity, canal losses, alignment of main and
distributory canals, most efficient section, lined canals, their design, regime theory, critical shear stress,
bed load, local and suspended load transport, cost analysis of lined, unlined canals, drainage behind lining.
Water logging : causes and control, drainage system design, salinity.
Canal structures : Design of cross regulators, head regulators, canal falls, aqueducts, metering flumes and
canal outlets.
Diversion head works : Principles and design of weirs on permeable and impermeable foundations,
Khosla's theory, energy dissipation, stilling basin, sediment excluders.
Storage works : Types of dams, design, principles of rigid gravity and earth dams, stability analysis,
foundation treatment, joints and galleries, control of seepage.
Spillways : spillway types, crest gates, energy dissipation.
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River training : Objectives of river training, methods of river training.

Part-D : ENVIRONMENTAL ENGINEERING
Water Supply : Estimation of surface and subsurface water resources, predicting demand for water,
impurities of water and their significance, physical, chemical and bacteriological analysis, waterborne
diseases, standards or potable water.
Intake of water : Pumping and gravity schemes. Water treatment : principles of coagulation, flocculation
and sedimentation; slow-, rapid-, pressure-, filters; chlorination, softening, removal of taste, odour and
salinity.
Water storage and distribution : Storage and balancing reservoirs : types, location and capacity. Distribution systems
: layout, hydraulics of pipe lines, pipe fittings, valves including check and pressure reducing valves,
meters, analysis of distribution systems, leak detection, maintenance of distribution systems, pumping
stations and their operations.
Sewerage systems : Domestic and industrial wastes, storm sewage—separate and combined systems, flow
through sewers, design of sewers, sewer appurtenances, manholes, inlets, junctions, siphon. Plumbing in
public buildings.
Sewage characterisation : BOD, COD, solids, dissolved oxygen, nitrogen and TOC. Standards of disposal
in normal water course and on land.
Sewage treatment : Working principles, units, chambers, sedimentation tank, trickling filters, oxidation
ponds, activated sludge process, septic tank, disposal of sludge, recycling of waste water.
Solid waste : Collection and disposal in rural and urban contexts, management of long-term ill-effects.
Environmental Pollution : Sustainable development. Radioactive wastes and disposals. Environmental
impact assessment for thermal power plants, mines, river valley projects. Air pollution. Pollution control
acts.

FORESTRY

PAPER-I

Section A
1. Silviculture—General :
General Silvicultural Principles—ecological and physiological factors influencing vegetation; natural and
artificial regeneration of forests; methods of propagation, grafting techniques, site factors; nursery and
planting techniques—nursery beds, polybags and maintenance, water budgeting, grading and hardening of
seedlings; special approaches, establishment and tending.
2. Silviculture-Systems :
Clear felling, uniform shelter wood selection, coppice and conversion systems. Management of
silviculture systems of temperate, subtropical, humid tropical, dry tropical and coastal tropical forests with
special reference to plantation : silviculture, choice of species, establishment and management of stands,
enrichment methods, technical constraints, intensive mechanized methods, aerial seeding, thinning.
3. Silviculture-Mangrove and Cold desert :
Mangrove—habitat and characteristics, mangrove plantation-establishment and rehabilitation of degraded
mangrove formations; silvicultural systems for mangrove; protection of habitats against natural disasters.
Cold desert-characteristics, identification and management of species.
4. Silviculture of trees :
Traditional and recent advances in tropical silvicultural research and practices. Silviculture of some of the
economically important species in India such as Acacia catechu, Acacia nilotica, Acacia auriculiformis,
Albizzia lebbeck. Albizzia procera, Anthocephalus Cadamba, Anogeissus latifolia, Azadirachta indica,
Bamboo spp, Butea monosperma, Cassia siamea, Casuarina equisetifolia, Cedrus deodara, chukrasia
tabularis, Dalbergia sissoo, Dipterocarpus spp., Emblica officinalis, Eucalyptus spp, Gmelina arborea,
Hardwickia binata, Largerstroemia lanceolata, Pinus roxburghi, Populus spp, Pterocarpus marsupium, Prosopis
juliflora, Santalum album, Semecarpus anacardium, Shorea robusta, Salmalia malabaricum, Tectona grandis, Terminalia
tomentosa, tamarindus indica.

Section B
1. Agroforestry, Social Forestry, Joint Forest Management and Tribology :
Agroforestry—scope and necessity; role in the life of people and domestic animals and in integrated land
use, planning especially related to (i) soil and water conservation; (ii) water recharge; (iii) nutrient
availability to crops; (iv) nature and eco-system preservation including ecological balances through pest-
predator relationships and (v) providing opportunities for enhancing bio-diversity, medicinal and other
flora and fauna. Agroforestry systems under different agro-ecological zones; selection of species and role
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of multipurpose trees and NTFPs, techniques; food, fodder and fuel security. Research and Extension
needs.

Social/urban Forestry—objectives, scope and necessity; peoples' participation.

JFM—yprinciples, objectives, methodology, scope, benefits and role of NGOs.

Tribology—tribal scene in India; tribes, concept of races, principles of social grouping, stages of tribal
economy, education, cultural tradition, customs, ethos and participation in forestry programmes.

2. Forest Soils, Soil Conservation and Watershed Management :

Forests soils—classification, factors affecting soil formation; physical, chemical and biological properties.
Soil Conservation—definition, causes for erosion; types—wind and water erosion; conservation and
manage-ment of eroded soils/areas, wind breaks, shelter belts; sand dunes; reclamation of saline and
alkaline soils, water logged and other waste lands. Role of forests in conserving soils, maintenance
and build up of soil organic matter, provision of loppings for green leaf manuring; forest leaf litter
and composting; role of microorganisms in ameliorating soils; N and C cycles, VAM.

Watershed Management—concepts of watersheds; role of mini-forests and forest trees in overall resource
management, forest hydrology, watershed development in respect of torent control, river channel
stabilization, avalanche and landslide controls, rehabilitation of degraded areas, hilly and mountain areas;
watershed management and environmental functions of forests; water-harvesting and conservation; ground
water recharge and watershed management; role of integrating forest trees, horticultural crops, field crops,
grass and fodders.

3. Environmental Conservation and Biodiversity :
Environment—components and importance, principles of conservation, impact of deforestation; forest
fires and various human activities like mining, construction and developmental projects, population
growth on environment.
Pollution—types, global warming, green house effects, ozone layer depletion, acid rain, impact and
control measures, environmental monitoring; concept of sustainable development. Role of trees and
forests in environmental conservation; control and prevention of air, water and noise pollution.
Environmental policy and legislation in India. Environmental Impact Assessment. Economic assessment
of watershed development vis-a-vis ecological and environmental protection.
4. Tree Improvement and Seed Technology :
General concept of tree improvement, methods and techniques, variation and its use, provenance, seed
source, exotics; quantitative aspects of forest tree improvement, seed production and seed orchards,
progeny tests, use of tree improvement in natural forest and stand improvement, genetic testing
programming, selection and breeding for resistance to diseases, insects, and adverse environment; the
genetic base, forest genetic resources and gene conservation 'in-situ’ and ‘ex-situ’, Cost-benefit ratio;
economic evaluation.

PAPER-II

Section A
1. Forest Management and Management Systems :
Obijective and principles; techniques; stand structure and dynamics, systained yield relation; rotation,
normal forest, growing stock; regulation of yield; management of forest plantations, commercial forests;
forest cover monitoring. Approaches viz., (i) site-specific planning, (ii) strategic planning, (iii) approval,
sanction and expenditure, (iv) Monitoring, (v) Reporting and governance. Details of steps involved such as
formation of Village Forest Committees, Joint Forest Participatory Management.
2. Forest Working Plan :
Forest planning, evaluation and monitoring tools and approaches for integrated planning; multipurpose
development of forest resources and forest industries development; working plans and working schemes,
their role in nature conservation, bio-diversity and other dimensions; preparation and control. Divisional
Working Plans, Annual Plan of Operations.
3. Forest Mensuration and Remote Sensing :
Methods of measuring—diameter, girth, height and volume of trees; form-factor; volume estimation of
stand, current annual increment; mean annual increment. Sampling methods and sample plots.
Yield

calculation; yield and stand tables, forest cover monitoring through remote sensing; Geographic
Information Systems for management and modelling.

4. Surveying and Forest Engineering :

Forest surveying—different methods of surveying, maps and map reading. Basic principles of forest
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engineering. Building materials and construction. Roads and Bridges; General principles, objects, types,
simple design and construction of timber bridges.

Section B
1. Forest Ecology and Ethnobotany :
Forest ecology—Biotic and abiotic components, forest eco-systems; forest community concepts;
vegetation concepts, ecological succession and climax; primary productivity, nutrient cycling and water
relations; physiology in stress environments (drought, water logging, salinity and alkalinity). Forest types
in India, identification of species, composition and associations; dendrology, taxonomic classification,
principles and establishment of herbaria and arboreta. Conservation of forest ecosystems. Clonal parks.
Role of Ethnobotany in Indian Systems of Medicine; Ayurveda and Unani—Introduction, nomenclature,
habitat, distribution and botanical features of medicinal and aromatic plants. Factors affecting action and
toxicity of drug plants and their chemical constituents.
2. Forest Resources and Utilisation :
Environmentally sound forest harvesting practices; logging and extraction techniques and principles;
transportation systems, storage and sale; Non-Timber Forest Products (NTFPs)—definition and scope;
gums, resins, oleoresins, fibres, oil seeds, nuts, rubber, canes, bamboos, medicinal plants, charcoal, lac and
shellac, Katha and Bidi leaves, collection, processing and disposal.
Need and importance of wood seasoning and preservation; general principles of seasoning; air and kiln
seasoning, solar dehumidification, steam heated and electrical kilns. Composite wood; adhesives—
manufacture, properties, uses, plywood manufacture—properties, uses, fibre boards—manufacture
properties, uses; particle boards—manufacture, properties, uses. Present status of composite wood industry
in India and future expansion plans. Pulp-paper and rayon, present position of supply of raw material to
industry, wood substitution, utilization of plantation wood; problems and possibilities.
Anatomical structure of wood, defects and abnormalities of wood, timber identification—general
principles.
3. Forest Protection & Wildlife Biology :
Injuries to forest—abiotic and biotic, destructive agencies, insect—pests and disease, effects of air
pollution on forests and forest die back. Susceptibilty of forests to damage, nature of damage, cause,
prevention, protective measures and benefits due to chemical and biological control. General forest
protection against fire, equipment and methods, controlled use of fire, economic and envirnonmental
costs; timber salvage operations after natural disasters. Role of afforestation and forest regeneration in

absorption of CO2. Rotational and controlled grazing, different methods of control against grazing and
browsing animal; effect of wild animals on forest regeneration, human impacts; encroachment, poaching,
grazing, live fencing, theft, shifting cultivation and control.

4. Forest Economic and Legislation :

Forest economics—fundamental principles, cost-benefit analysis; estimation of demand and supply;
analysis of trends in the national and international market and changes in production and consumption
patterns; assessment and projection of market structures; role of private sector and cooperatives; role of
corporate financing. Socio-economic analyses of forest productivity and attitudes; valuation of forest
goods and service.

Legislation—History of forest development; Indian Forest Policy of 1894, 1952 and 1990. National Forest
Policy, 1988 of People's involvement, Joint Forest Management, Involvement of women; Forestry Policies
and issues related to land use, timber and non-timber products, sustainable forest management;
industrialisation policies; institutional and structural changes. Decentralization and Forestry Public
Administration. Forest laws, necessity; general principles, Indian Forest Act, 1927; Forest Conservation
Act, 1980; Wildlife Protection Act, 1972 and their amendments; application of Indian penal Code to
Forestry. Scope and objectives of Forest Inventory.
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GEOLOGY
PAPER-I
Section A
(i) General Geology :

The Solar System, meteorities, origin and interior of the earth. Radioactivity and age of earth;
Volcanoes— causes and products, volcanic belts. Earthquakes—causes, effects, earthquake belts,
seismicity of India, intensity and magnitude, seismogrphs. Island arcs, deep
sea trenches and mid-ocean riges. Continental drift—evidence and mechanics; seafloor spreading,
plate tectonics. Isostasy, orogeny and epeirogeny. Continents and oceans.

(it) Geomorphology and Remote Sensing :

Basic concepts of geomorphology. Weathering and mass wasting. Landforms, slops and drainage.
Geomorphic cycles and their interpretation. Morphology and its relation to structures and lithology.
Applications of geomorphology in mineral prospecting, civil engineering, hydrology and environmental
studies. Geomorphology of Indian subcontinent.

Areal photographs and their interpretion—merits and limitations. The Electromagnetic Spectrum. Orbiting
satellites and sensor systems. Indian Remote Sensing Satellites. Satellite data products. Applications of
remote sensing in geology. The Geographic Information System and its applications. Global Positioning
System.

(iii) Structural Geology :

Principles of geologic mapping and map reading, projection diagrams, stress and strain ellipsoid and
stress- strain relationships of elastic, plastic and viscous materials. Strain markets in deformed rocks.
Behaviour of minerals and rocks under deformation conditions. Folds and faults—classification and
mechanics. Structural analysis of folds. foliations, lineations, joints and faults, unconformities. Superposed
deformation. Time—relationship between crystallization and deformation. Introduction to petrofabrics.

Section B
(iv) Paleontology :
Spices—definition and nomenclature. megafossils and Microfossils. Modes of preservation of fossils.
Different kinds of microfossils. Application of microfossils in correlation, petroleum exploration,
paleoclimatic and paleoceanographic studies. Morphology, geological history and evolutionary trend in
Cephalopoda, Trilobita, Brachiopoda, echinoidea and anthozoa, Stratigraphic utility of Ammonoidea,
trilobita and graptoloidea. Evolutionary trend in Hominidae, Equidae and Proboscidae, Siwalik fauna.
Gondwana flora and its importance.
(v) Stratigraphy and Geology of India :
Classification of stratigraphic sequences : Litho-stratigraphic, biostratigraphic, chronostratigraphic and
magneto-stratigraphic and their interrelationships. Distribution and classification of Precambrain rocks of
India. Study of stratigraphic distribution and lithology of Phanerozoic rocks of India with reference to
fauna, flora and economic importance. Major boundry problems—Cambrian/Precambrian,
Permian/Triassic, Cretaceous/tertiary and Pliocene/Pleistocene. Study of climatic conditions,
paleogeography and igneous activity in the Indian subcontinent in the geological past. Tectonic framework
of India. Evolution of the Himalayas.
(vi) Hydrogeology and Engineering Geology :
Hydrogeology cycle and genetic classification of water. Movement of subsurface water, Springs, Porosity,
permeability, hydraulic conductivity, transmissivity and storage coefficient classification of aquifers.
Water-bearing characteristics of rocks. Groundwater chemistry. Salt water intrusion. Types of wells.
Drainage basin morphometry. Exploration for groundwater. Groundwater recharge. Problems and
management of groundwater. Rainwater harvesting. Engineering properties of rocks. Geological
investigations for dams, tunnels and bridges. Rock as construction material. Alkali-aggregate reaction.
Landslides—causes, prevention and rehabilitation. Earthquake-resistant structures.

PAPER-II

Section A
(i) Mineralogy :
Classification of crystals into systems and classes of symmetry. International system of crystallographic
notation. Use of projection diagrams to represent crystal symmetry. Crystal defects. Elements of X-ray
crystallography.
Petrological microscope and accessories. Optical properties of common rock forming minerals.
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Pleochroism, extinction angle, double refraction, birefringence, twinning and dispersion in minerals.
Physical and chemical characters of rock forming silicate mineral groups. Structural classification of
silicates. Common minerals of igneous and metamorphic rocks. Minerals of the carbonate, phosphate,
sulphide and halide groups.

(ii) Igneous and Metamorphic Petrology :

Generation and crystallisation of magma. Crystallisation of albite—anorthite, diopside—anorthite and
diopside—wollastonite—silica systems. Reaction principle. Magmatic differentiation and assimilation.
Petrogenetic significance of the textures and structures of igneous rocks. Petrography and petrogenesis of
granite, syenite, diorite, basic and ultrabasic groups, charnockite, anorthosite and alkaline rocks.
Carbonatites, Deccan volcanic province.
Types and agents of metamorphism. Metamorphic grades and zones. Phase rule. Facies of regional and
contract metamorphism. ACF and AKF diagrams. Textures and structures of metamorphic rocks.
Metamorphism of arenaceous, argillaceous and basic rocks. Mineral assemblages. Retrograde
metamorphism. Metasomatism and granitisation, migmatites. Granulite terrains of India.
(iii) Sedimentology :
Sedimentary rocks : processes of formation, diagenesis and lithification. Properties of sediments. Clastic
and non- clastic rocks—their classification, petrography and depositional environment. Sedimentary facies
and provenance. Sedimentary structures and their significance. Heavy minerals and their significance.
Sedimentary basins of India.

Section B
(iv) Economic Geology :
Ore, ore mineral and gangue, tenor of ore. Classification of ore deposites. Processes of formation of
mineral deposits. Controls of ore localisation. Ore textures and structures. Metallogenic epochs and
provinces. Geology of the important Indian deposits of aluminium, chromium, copper, gold, iron, lead,
zinc, manganese, titanium, uranium and thorium and industrial minerals. Deposits of coal and petroleum in
India. National Mineral Policy. Conservation and utilization of mineral resources. Marine mineral
resources and Law of Sea.
(v) Mining Geology :
Methods of prospecting—geological, geophysical, geochemical and geobotanical. Techniques of
sampling. Estimation of reserves of ore. Methods of exploration and mining—metallic ores, industrial
minerals and marine mineral resources. Mineral beneficiation and ore dressing.
(vi) Geochemistry and Environmental Geology :
Cosmic abundance of elements. Composition of the planets and meteorites. Structure and composition of
earth and distribution of elements. Trace elements. Elements of crystal chemistry—types of chemical
bonds, coordination number. Isomorphism and polymorphism. Elementary thermodynamics.
Natural hazards—floods, landslides, coastal erosion, earthquakes and volcanic activity and mitigation.
Environmental impact of urbanization, open cast mining, industrial and radioactive waste disposal, use of
fertilizers, dumping of mine waste and fly-ash. Pollution of ground and surface water, marine pollution.
Environment protection—Iegislative measures in India.

MATHEMATICS

PAPER-I

Section A
Linear Algebra :
Vector space, linear dependance and independance sub-spaces, bases, dimensions. Finite dimensional
vector spaces.
Matrices, Cayley-Hamilton theorem, eigenvalues and eigenvectors, matrix of linear transformation, row
and column reduction, Echelon form, equivalence, congruence and similarity, reduction to canonical form,
rank, orthogonal, symmetrical, skew symmetrical, unitary, hermitian, skewhermitian forms—their
eigenvalues. Orthogonal and unitary reduction of quadratic and hermitian forms, positive definite
quadratic forms.
Calculus :
Real numbers, limits, continuity, differentiability, mean-value theorems, Taylor's theorem with
remainders, indeterminate forms, maxima and minima, asymptotes. Functions of several variables :
continuity, differentiability, partial derivatives, maxima and minima, Lagrange's method of multipliers,
Jacobian. Riemann's definition of definite integrals, indefinite integrals, infinite and improper integrals,
beta and gamma functions. Double and triple integrals (evaluation techniques only). Areas, surface and
volumes, centre of gravity.
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Analytic Geometry :

Cartesian and polar coordinates in two and three dimensions, second degree equations in two and three
dimensions, reduction to cannonical forms, straight lines, shortest distance between two skew lines, plane,
sphere, cone, cylinder, paraboloid, ellipsoid, hyperboloid of one and two sheets and their properties.

Section B

Ordinary Differential Equations :
Formulation of differential equations, order and degree, equations of first order and first degree,
integrating factor, equations of first order but not of first degree, Clairaut's equation, singular solution.
Higher order linear equations with constant coefficents, complementary function and particular integral,
general solution, Euler-Cauchy equation.
Second order linear equations with variable coefficients, determination of complete solution when one
solution is known, method of variation of parameters.
Dynamics, Statics and Hydrostatics :
Degree of freedom and constraints, rectilinear motion, simple harmonic motion, motion in a plane,
projectiles, constrained motion, work and energy, conservation of energy, motion under impulsive forces,
Kepler's laws, orbits under central forces, motion of varying mass, motion under resistance.
Equilibrium of a system of particles, work and potential energy, friction, common catenary, principle of
virtual work, stability of equilibrium, equilibrium of forces in three dimensions.
Pressure of heavy fluids, equilibrium of fluids under given system of forces, Bernouilli's equation, centre
of pressure, thrust on curved surfaces, equilibrium of floating bodies, stability of equilibrium, metacentre,
pressure of gases.
Vector Analysis :
Scaler and vector fields, triple products, differentiation of vector function of a scalar variable, Gradient,
divergence and curl in cartesian, cylindrical and spherical coordinates and their physical interpretations.
Higher order derivatives, vector identities and vector equations.
Application to Geometry : Curves in space, curvature and torsion, Serret-Frenet's formulae, Gauss and
Strokes' theorems, Green's identities.
PAPER—II

Section A

Algebra :
Groups, subgroups, normal subgroups, homomorphism of groups, quotient groups, basic isomorphism
theorems, Sylow's group, permutation groups, Cayley theorem. Rings and ideals, principal ideal domains,
unique factorization domains and Eucliden domains. Field extensions, finite fields.
Real Analysis :
Real number system, ordered sets, bounds, ordered field, real number system as an ordered field with least
upper bound property, Cauchy sequence, completeness. Continuity and uniform continuity of functions,
properties of continuous functions on compact sets. Riemann integral, improper integrals, absolute and
conditional convergence of series of real and complex terms, rearrangement of series. Uniform
convergence, continuity, differentiability and integrability for sequences and series of functions.
Differentiation of functions of several variables, change in the order of partial derivatives, implicit
function theorem, maxima and minima. Multiple integrals.
Complex Analysis :
Analytic function, Cauchy-riemann equations, Cauchy's theorem, Cauchy's integral formula, power series,
Taylor's series, Laurent's Series, singularities, Cauchy's residue theorem, contour integration. Conformal
mapping, bilinear transformations.
Linear Programming :
Linear programming problems, basic solution, basic feasible solution and optimal solution, graphical
method and Simplex method of solutions. Duality. Transportation and assignment problems. Travelling
salesman problems.

Section B
Partial Differential Equations :
Curves and surfaces in three dimensions, formulation of partial differential equations, solutions of
equations of type dx/p=dy/gq=dz/r, orthogonal trajectories, Pfaffian differential equations; partial
differential equations of the first order, solution by Cauchy's method of characteristics; Chapiet's method
of solutions, linear partial differential equations of the second order with constant coefficients, equations
of vibrating string, heat equation, laplace equation.
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Numerical Analysis and Computer Programming :

Numerical methods : solution of algebraic and transcendental equations of one variable by bisection,
Regula-Falsi and Newton-Raphson methods, solution of system of linear equations by Gaussian
elimination and gauss-Jordan (direct) methods, Gauss-seidel (iterative) method. Newton's (forward and
backward) and Lagrange's method of interpolation.

Numerical integration : Simpson's one-third rule, trapezoidal rule, Gaussian quadrature formula. Numerical
solution of ordinary differential equations : Euler and Runge Kutta-methods.

Computer Programming : Storage of numbers in Computers, bits, bytes and words, binary system,
arithmetic and logical operations on numbers. Bitwise operations. AND, OR, XOR, NOT, and shift/rotate
operators. Octaland hexadecimal Systems. Conversion to and from decimal Systems.

Representation of unsigned integers, signed integers and reals, double precision reals and long integers.
Algorithms and flow charts for solving numerical analysis problems.

Developing simple programs in BASIC for problems involving techniques covered in the numerical
analysis.

Mechanics and Fluid Dynamics :

Generalised coordinates, constraints, holonomic and non-holonomic systems. D'Alembert's principle and
Lagrange's equations, hamilton equations, moment of inertia, motion or rigid bodies in two dimensions.
Equation of continuity, Euler's equation of motion for inviscid flow, stream-lines, path of a particle,
potential flow, two-dimentional and axisymmetric motion, seasons and sinks, vortex motion, flow past a
cylinder and a sphere, method of images. Navier-Stokes equation for a viscous fluid.

MECHANICAL

ENGINEERING PAPER-I
1. Theory of Machines :
Kinematic and dynamic analysis of planar mechanisms. Cams, Gears and gear trains, Flywheels,
Governors, Balancing of rigid rotors, Balancing of single and multicylinder engines, Linear vibration
analysis of mechanical systems (single degree and two degrees of freedom), Critical speeds and whirling
of shafts, Automatic Controls. Belt and chain drives. Hydrodynamic bearings.
2. Mechanics of Solids :
Stress and strain in two dimensions, Principal stresses and strains, mohr's construction, linear elastic
materials, isotropy and anisotropy, Stress-strain relations, uniaxial loading, thermal stresses. Beams :
Bending moment and shear force diagrams, bending stresses and deflection of beams, Shear stress
distribution, torsion of shafts, elical springs, Combined stresses, Thick and thin-walled pressure vessels,
Struts and columns, Strain energy concepts and theories of failure. Rotating discs. Shrink fits.
3. Engineering Materials :
Basic concepts on structure of solids, Crystalline materials, Defects in crystalline materials, Alloys and
binary phase diagrams, structure and properties of common engineering materials. Heat treatment of
steels, Plastics, Ceramics and composite materials, common applications of various materials.
4. Manufacturing Science :
Merchant's force analysis, Taylor's tool life equation, machinability and machining economics. Rigid,
small and flexible automation, NC, CNC, recent machining methods—EDM, ECM and ultrasonics.
Application of lasers and plasmas, Analysis of forming processes. High energy rate forming. Jigs,
fixtures, tools and gauges. Inspection of length, position, profile and surface finish.
5. Manufacturing Management :
Production, Planning and Control, Forecasting—Moving average, exponential smoothing, Operations
scheduling; assembly line balancing, Product development, Break-even analysis, Capacity planning,
PERT and CPM. Control Operations : Inventory control—ABC analysis, EOQ model, Materials
requirement planning. Job design, Job standards, Work measurement, Quality Management—Quality
analysis and control, statistical quality control. Operations Research : Linear Programming—Graphical
and Simplex methods, Transportation and assignment models. Single server queuing model.
Value Engineering : Value analysis, for cost/value. Total quality management and forecasting techniques.
Project management.
6. Elements of Computation :
Computer Organisation, Flow charting, Features of Common Computer Languages—FORTRAN, d Base
111, lotus 1-2-3, C and elementary programming.
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PAPER-II
1. Thermodynamics :
Basic concept, Open and closed systems, Applications of Thermodynamic laws. Gas equations, clapeyron
equation, availability, Irreversibility and Tds relations.
2. 1.C. Engines, Fuels and Combusion :
Spark Ignition and compression, Ignition engines, Four stroke engine and Two stroke engines, Mechanical,
thermal and volumetric efficiency, Heat balance.
Combustion process in S.I. and C.1. engines, pre-ignition detonation in S.1. engine, Diesel knock in C.I.
engine. Choice of engine fuels, Octane and Cetane ratings, Alternate fuels, Carburration and Fuel injection,

Engine emissions and control. Solid, liquid and gaseous fuels, stoichometric air requirements and excess
air factor, flue gas analysis, higher and lower calorific values and their measurements.

3. Heat Transfer, Refrigeration and Air Conditioning :

One and two dimensional heat conduction, Heat transfer from extended surfaces, heat transfer by forced
and free convection heat exchangers, fundamentals of diffusive and convective mass transfer, Radiation
laws, heat exchange between black and non-black surfaces, Network analysis. Heat pump refrigeration
cycles and systems, Condensers, evaporators and expansion devices and controls. Properties and choice of
refrigerant, Refrigeration Systems and components, Psychrometrics, Comfort indices, cooling load
calculations, solar refrigeration.

4. Turbo-Machines and Power Plants :

Continuity, momentum and Energy Equations, Adiabatic and Isentropic flow, Fanno lines, rayleigh lines.
Theory and design of axial flow turbines and compressors, Flow through turbo-machine blade, cascades,
centrifugal compressors. Dimensional Analysis and modelling. Selection of site for steam, hydro, nuclear
and stand-by power plants, selection base and peak load power plants, Modern High pressure, High duty
boilers, Draft and dust removal equipment, fuel and cooling water systems, Heat balance, station and plant
heat rates, operation and maintenance of various power plants, preventive maintenance, economics of
power generation

PHYSICS

PAPER-I

SECTION
1. Classical Mechanics
(a) Particle Dynamics.
Centre of mass and laboratory coordinates, conservation of linear and angular momentum. The rocket
equation. Rutherford scattering, Galilean transformation, inertial and non-inertial frames, rotating frames,
centrifugal and Coriolis forces, Foucault pendulum.
(a) System of Particles
Constraints, degrees of freedom, generalised coordinates and momenta. Lagrange's equation and
applications to linear harmonic oscillator, simple pendulum and central force problems. Cyclic
coordinates, Hamiltonian, Lagrange's equation from Hamilton's principle.
(b) Rigid Body Dynamics
Eulerian angles, inertia tensor, principal moments of inertia. Euler's equation of motion of a rigid body,
force-free motion of a rigid body, Gyroscope.
2. Special Relativity, waves & Geometrical Optics
(a) Special Relativity
Michelson-Morley experiment and its implications, Lorentz transformations—Ilength contraction, time
dilation. addition of velocities, aberration and Doppler effect, mass-energy relation, simple applications to
a decay process. Minkowski diagram, four dimensional momentum vector. Covariance of equations of
physics.
(b) Waves
Simple harmonic motion, damped oscillation, forced oscillation and resonance. Beats, Stationary waves in
a string. Pulses and wave packets. Phase and group velocities. Reflection and refraction from Huygens'
principle.
(c) Geometrical Optics
Laws of reflection and refraction from Fermat's principle. Matrix method in paraxial optic—thin lens
formula, nodal planes, system of two thin lenses, chromatic and spherical aberrations.
3. Physical Optics
(@) Interference
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Interference of light—Young's experiment, Newton's rings, interference by thin films, Michelson
interferometer. Multiple beam interference and Fabry-Perot interferometer. Holography and simple
applications.

(b) Diffraction

Fraunhofer diffraction—single slit, double slit, diffraction grating, resolving power. Fresnel diffraction :
half-period zones and zone plates. Fresnel integrals. Application of Cornu's spiral to the analysis of
diffraction at a straight edge and by a long narrow slit. Diffraction by a circular aperture and the Airy
pattern.

(c) Polarisation and Modern Optics

Production and detection of linearly and circularly polarised light. Double refraction, quarter wave plate.
Optical acticvity. Principles of fibre optics—attenuation; pulse dispersion in step index and parabolic
index fibres; material dispersion, single mode fibres. Lasers—Einstein A and B coefficients. Ruby and He-
Ne lasers. Characteristics of laser light—spatial and temporal coherence. Focussing of laser beams. Three-
level scheme for laser operation.

SECTION B
4. Electricity and Magnetism
(2) Electrostatics and Magnetostatics
Laplace and Poisson equations in electrostatics and their applications. Energy of a system of charges,
multipole expansion of scalar potential. Method of images and its applications. Potential and field due to a
dipole, force and torque on a dipole in an external field. Dielectrics, polarisation. Solutions to boundary-
value problems—conducting and dielectric spheres in a uniform electric field. Magnetic shell, uniformly
magnetised sphere. Ferromagnetic materials, hysteresis, energy loss.
(b) Current Electricity
Kirchhoffs laws and their applications. Biot-Savart law, Amphere's law, Faraday's law, Lenz' law. Self-
and mutural-inductances. Mean and r.m.s. values in AC circuits. LR, CR and LCR circuits-series and
parallel resonance. Quality factor. Principle of transformer.
5. Electromagnetic Theory & Blackbody radiation
(a) Electromagnetic Theory
Displacement current and Maxwell's equations. Wave equations in vacuum, Poynting theorem. Vector and
scalar potentials. Gauge invariance, Lorentz and Coulomb gauges. Electromagnetic field tensor, coverance
of Maxwell's equations. Wave equations in isotropic dielectrics, reflection and refraction at the boundary
of two dielectrics. Fresnel's relations. Normal and anomalous dispersoin. Rayleigh scattering.
(b) Blackbody Radiation
Blackbody radiation and Planck radiation law-Stefan-Boltzmann law, Wien displacement law and
Rayleigh-Jeans law. Planck mass, Planck length, Planch time, Planck temperature and Planck energy.
6. Thermal and Statistical Physics
(a) Thermodynamics
Laws of thermodynamics, reversible and irreversible processes, entropy. Isothermal, adiabatic, isobaric,
isochoric processes and entropy change. Otto and Diesel engines, Gibb's phase rule and chemical
potential, van der Waals equation of state of a real gas, critical constants. Maxwell-Boltzmann distribution
of molecular velocities, transport phenomena, equipartition and virial theorems. Dulong-Petit, Einstein,
and Debys's theories of specific heat of solids. Maxwell relations and applications. Clausius-Clapeyron
equation. Adiabatic demagnetisation, Joule-Kelvin effect and liquefaction of gases.
(b) Statistical Physics
Saha ionization formula. Bose-Einstein condensation. Thermodynamic behaviour of an ideal Fermi gas,
Chandrasekhar limit, elementary ideas about neutron stars and pulsars. Brownian motion as a random
walk, diffusion process. Concept of negative temperatures.

PAPER—II

SECTION A
1. Quantum Mechanics |
Wave-particle duality. Schroedinger equation and expectation values. Uncertainty principle. Solutions of
the one-dimensional Schroedinger equation-free particle (Gaussian wave-packet), particle in a box,
particle in a finite well, linear harmonic oscillator. Reflection and transmission by a potential step and by a
rectangular barrier. Use of WKB formula for the life-time calculation in the alphadecay problem.
2. Quantum Mechanics Il & Atomic Physics
(a) Quantum Mechanics Il
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Particular in a three dimensional box, density of states free electron theory of metals. The angular
momentum problem. The hydrogen atom. The spin half problem and properties of Pauli spin matrices.

(b) Atomic Physics

Stern-Gerlach experiment, electron spin, fine structure of hydrogen atom. L-S coupling, J-J coupling.
Spectroscopic notation of atomic states. Zeeman effect. Franck-Condon principle and applications.

3. Molecular Physics

Elementary theory of rotational, vibrational and electronic spectra of diatomic molecules. Raman effect
and molecular structure. Laser Raman spectroscopy. Importance of neutral hydrogen atom, molecular
hydrogen and molecular hydrogen ion in astronomy. Fluorescence and Phosphorescene. Elementary
theory and applications of NMR. Elementary ideas about Lamb shift and its significance.

SECTION B
4. Nuclear Physics
Basic nuclear properties-size, binding energy, angular momentum, parity, magnetic moment. Semi-
empirical mass formula and applications. Mass parabolas. Ground state of a deuteron, magnetic moment
and non-central forces. Meson theory of nuclear forces. Salient features of nuclear forces. Shell model of
the nuclear -success and limitations. Violation of parity in beta decay, Gamma decay and internal
conversion. Elementary ideas about Mossbauer spectroscopy. Q-value of nuclear reactions. Nuclear
fission and fusion, energy production in starts. Nuclear reactors.
5. Particle Physics & Solid State Physics
(a) Particle Physics
Classification of elementary particles and their interactions. Conservation laws. Quark structure of
hadrons. Field quanta of electroweak and strong interactions. Elementary ideas about unification of
Forces. Physics and neutrinos.
(b) Solid State Physics
Cubic crystal structure. Band theory of solids—conductors, insulators and semiconductors. Elements of
superconductivity. Meissner effect. Josephson junctions and applications. Elementary ideas about high
temperature superconductivity.
6. Electronics
Instrinsic and extrinsic semiconductors—p-n-p and n-p-n transistors. Amplifiers and oscillators. Op-amps.
FET, JFET and MOSFET. Digitial electronics—Boolean identities, De Morgan's laws, Logic gates and
truth tables, simple logic circuits. Thermistors, solar cells. Fundamentals of microprocessors and digital
computers.

STATISTICS
PAPER---1
Probability

Sample space and events, probability measure and probability space, random variable as a measurable
function, distribution function of a random variable, discrete and continuous-type random variables,
probability mass function, probability density function, vector-valued random variables, marginal and
conditional distributions, stochastic independence of events and of random variables, expectation, and
moments of a random variable, conditional expectation, convergence of a sequence of random variables in
distribution, in probability, in path mean and almost everywhere, their criteria and inter-relations, Borel-
Cantelli lemma, Chebyshev's and Khinchine's weak laws of large numbers, strong law of large numbers
and Kolmogorov's theorems, Glivenko-Cantelli theorem, probability generating function, characteristic
function, inversion theorem, Laplace transform, related uniqueness and continuity theorems, determination
of distribution by its moments. Linderberg and Levy forms of central limit theorem, standard discrete and
continuous probability distributions, their inter-relations and limiting cases, simple properties of finite
Markov chains.

Statistical Inference

Consistency, unbiasedness, efficiency, sufficiency, minimal sufficiency, completeness, ancillary statistic,
factorization theorem, exponential family of distribution and its properties, uniformly minimum variance
unbiased (UMVU) estimation, Rao-Blackwell and Lehmann-Scheffe theorems, Cramer-Rao inequality for
single and several-parameter family of distributions, minimum variance bound estimator and its
properties, modifications and extensions of Cramer-Rao inequality, chapman-Robbins inequality,
Bhattacharyya's bounds, estimation by methods of moments, maximum likelihood, least squares,
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minimum chi-square and modified minimum chi-square, properties of maximum likelihood and other
estimators, idea of asymptotic efficiency idea of prior and posterior distributions, Bayes' estimators.
Non-randomised and randomised tests, critical function, MP tests, Neyman-Pearson lemma, UMP tests,
monotone likelihood ratio, generalised Neyman-Pearson lemma, similar and unbiased tests, UMPU tests
for single and several-parameter families of distributions, likelihood ratio test and its large sample
properties, chi-square goodness of fit test and its asymptotic distribution.

Confidence bounds and its relation with tests, uniformly most accurate (UMA) and UMA unbiased
confidence bounds.

Kolmogorov's test for goodness of fit and its consistency, sign test and its optimality, Wilcoxon signed-
ranks test and its consistency, Kolmogorov-Smirnov two-sample test, run test, Wilcoson-Mann-whitney
test and median test, their consistency and asymptotic normality.

Wald's SPRT and its properties, OC and ASN functions, Wald's fundamental identity, sequential
estimation.

Linear Inference and Multivariate Analysis

Linear statistical models, theory of least squares and analysis of variance, Gauss-Markoff theory, normal
equations, least squares estimates and their precision, test of significance and interval estimates based on
least squares theory in one-way, two-way and three-way classified data, regression analysis, linear
regression, curvilinear regression and orthogonal polynomials, multiple regression, multiple and partial
correlations, regression diagnostics and sensitivity analysis, calibration problems, estimation of variance

and covariance components, MINQUE theory, multivariate normal distribution, Mahalanobis D2 and

Hotelling's T2 statistics and their applications, and properties, discriminant analysis, canonical
correlations, one-way MANOVA, principal component analysis, elements of factor analysis.

Sampling Theory and Design of Experiments

An outline of fixed-population and super-population approaches, distinctive features of finite population
sampling, probability sampling designs, simple random sampling with and without replacement, stratified
random sampling, systematic sampling and its efficacy for structured populations, cluster sampling, two-
stage and multi-stage sampling, ratio and regression methods of estimation involving one or more
auxiliary variables, two-phase sampling, probability proportional to size sampling with and without
replacement, the Hansen-Hurwitz and the Horvitz-Thompson estimators, non-negative variance estimation
with reference to the Horvitz-Thompson estimator, non-sampling errors, Warner’s randomised response
technique for sensitive characteristics.

Fixed effects model (two-way classification), random and mixed effects models (two-way classification
with equal number of observations per cell), CRD, RBD, LSD and their analyses, incomplete block

designs, concepts of orthogonality and balance, BIBD, missing plot technique, factorial designs : 28, 3’
and 3° confounding in factorial experiments, split-plot and simple lattice designs.

PAPER-II
I. Industrial Statistics
Process and product control, general theory of control charts, different types of control charts for variables
and attributes, X, R, s, p, np and c charts cumulative sum chart, V-mask, single, double, multiple and
sequential sampling plans for attributes, OC, ASN, AOQ AND ATI curves, concepts of producer’s and
consumer’s risks, AQL, LTPD and AOQL, sampling plans for variables, use of Dodge-Romig and
Military Standard tables.
Concepts of reliability, maintainability and availability, reliability of series and parallel systems and other
simple configurations, renewal density and renewal function, survival models (exponential, Weibull,
lognormal, Rayleigh, and both-tub), different types of redundancy and use of redundancy in reliability
improvement, problems in life-testing, censored and truncated experiments for exponential models.
I1. Optimization Techniques
Different types of models in Operational Research, their construction and general methods of solution,
simulation and Monte-Carlo methods, the structure and formulation of linear programming (LP) problem
simple LP model and its graphical solution, the simplex procedure, the two-phase method and the M-
technique with artificial variables, the duality theory of LP and its economic interpretation, sensitivity
analysis, transportation and assignment problems, rectangular games, two-person zero-sum games,
methods of solution (graphical and algebraic).
Replacement of failing or deteriorating items, group and individual replacement policies, concept of
scientific inventory management and analytical structure of inventory problems, simple models with
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deterministic and stochastic demand with and without lead time, storage models with particular reference
to dam type.

Homogeneous discrete-time Markov chains, transition probability matrix, classification of states and
ergodic theorems, homogeneous continuous-time Markov chains, Poisson process, elements of queuing
theory, M/M/1, M/M/K, G/M/1 and M/G/1, queues.

Solution of statistical problems on computers using well known statistical software packages like SPSS.

I11. Quantitative Economics and Official Statistics

Determination of trend, seasonal and cyclical components, Box-Jenkons method, tests for stationarity of
series, ARIMA models and determination of orders of autoregressive and moving average components,
forecasting.

Commonly used index numbers—Laspeyre’s, Paasche’s and Fisher’s ideal index numbers, chain-base
index number, uses and limitations of index numbers, index number of wholesale prices, consumer price
index number, index number of agricultural and industrial production, tests for index numbers like
proportionality test, time-reversal test, factor-reversal test, circular test and dimensional invariance test.
General linear model, ordinary least squares and generalised least squares methods of estimation, problem
of multicollinearity, consequences and solutions of multicollinearity, autocorrelation and its consequences,
heteroscedasticity of disturbances and its testing, tests for independence of disturbances, Zellner’s
seemingly unrelated regression equation model and its estimation, concept of structure and model for
simultaneous equations, problem of identification-rank and order conditions of identifiability, two-stage
least squares method of estimation.

Present official statistical system in India relating to population, agriculture, industrial production, trade
and prices, methods of collection of official statistics, their reliability and limitation and the principal
publications containing such statistics, various official agenices responsible for data collection and their
main functions.

IV. Demography and Psychometry

Demographic data from census, registration, NSS and other surveys, and their limitation and uses,
definition, construction and uses of vital rates and ratios, measures of fertility, reproduction rates,
morbidity rate, standardized death rate, complete and abridged life tables, construction of life tables from
vital statistics and census returns, uses of life tables, logistic and other population growth curves, fitting a
logistic curve, population projection, stable population theory, uses of stable and quasi-stable population
techniques in estimation of demographic parameters, morbidity and its measurement, standard
classification by cause of death, health surveys and use of hospital statistics.

Methods of standardisation of scales and tests, Z-scores, standard scores, T-scores, percentile scroes,
intelligence quotient and its measurement and uses, validity of test scores and its determination, use of
factor analysis and path analysis in psychometry.

ZOOLOGY
PAPER-I
Section A
1. Non-chordata and chordata :

(a) Classification and relationship of various phyla upto sub-classes; Acoelomata and Coelomata;
Protostomes and Deuterostomes, Bilateralia and Radiata; Status of Protista, Parazoa, Onychophora and
Hemichordata; Symmetry.

(b) Protozoa : Locomotion, nutrition, reproduction; evolution of sex; general features and life
history of Paramaecium, Monocystis, Plasmodium and Lesismania.

(c) Porifera : Skeleton, canal system and reproduction.

(d) Coelenterata : Polymorphism, defensive structures and their mechanism; coral reefs and their
formation; metagenesis; general features and life history of Obelia and Aurelia.

(e) Platyhelminthes : Parasitic adaptation; general features and life history of Fasciola and Taenia
and their relation to human.

(f) Nemathelminthes : General features, life history and parasitic adaptation of Ascaris;
nemathelminthes in relation to human.

(g) Annelida : Coelom and metamerism; modes of life in polychaetes; general features and life
history of nereis (Neamthes), earthworm (Pheretima) and leach (Hirundaria).

(h) Arthropoda : Larval forms and parasitism in Crustacea; vision and respiration in arthropods
(prawn, cockroach and scorpion); modification of mouth parts in insects (cockroach, mosquito, housefly,
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honey bee and butterfly); metamorphosis in insects and its hormonal regulation; social organization in
insects (termites and honey bees).

(i) Mollusca : Feeding, respiration locomotion, shell diversity; general features and life history of
Lamellidens, Pila and Sepia; torsion and detorsion in gastropods,

(j) Echinodermata : Feeding, respiration, locomotion, larval forms; general features and life
history of Asterias.

(k) Protochordata : origin of chordates; general features and life history of Branchiostoma
and Hermania.

(I) Pisces : Scales, respiration, locomotion, migration.

(m) Amphibia : Origin of tetrapods; parental care, paedomorphosis.

(n) Reptilia : Origin of reptiles; skull types; status of Sphenodon and crocodiles.

(0) Aves : Origin of birds; flight adaptation, migration.

(p) Mammalia : Origin of mammals, dentition; general features of egg-laying mammals, pouched-
mammals, aquatic mammals and primates; endocrine glands and other hormone producing structures
(pituitary, thyroid, parathyroid, adrenal, pancreas, gonads) and their inter-relationships.

(g) Comparative functional anatomy of various systems of vertebrates (integument and its
derivatives, endoskeleton, locomotory organs, digestive system, respiratory system, circulatory system
including heart and aortic arches; urinogenital system brain and senseorgans (eye and ear).

Section B
I. Ecology :

(a) Biospher : Biogeochemical cycles, green-house effect, ozone layer and its impact; ecological
succession, biomes and ecotones.

(b) Population, characteristics, population dynamics, population stabilization.

(c) Conservation of natural resources-mineral mining, fisheries, aquaculture; foresty;
grassland; wildlife (Project Tiger); sustainable production in agriculture-integrated pest management.

(d) Environmental biodegradation; pollution and its impact on biosphere and its prevention.

Il. Ethology :

(a) Behaviour : Sensory filtering, responsiveness, sign stimuli, learning, instinct, habituation,
conditioning, imprinting.

(b) role of hormones in drive; role of pheromones in alarm spreading; crypsis, predator detection,
predator tactics, social behaviour in insects and primates; courtship (Drosophila, 3-spine stickleback and
birds).

(c) Orientation, navigation, homing, biological rhythms : biological clock, tidal, seasonal and
circadian rythms.

(d) Methods of studying animal behaviour.

I11. Economic Zoology :

(a) Apiculture, sericulture, lac culture, carp culture, pearl culture, prawn culture.

(b) Major infectious and communicable diseases (small pox, plague, malaria, tuberculosis, cholera
and AIDS) their vectors, pathogens and prevention.

(c) Cattle and livestock diseases, their pathogens (helminths) and vacters (ticks, mites, Tabanus,
Stomoxys).

(d) Pests of sugar-cane (Pyrilla perpusiella), oil seed (Achaea Janata) and rice (Sitophilus oryzae).
IV. Biostatistics :

Designing of experiments; null hypothesis, correlation, regression, distribution and measure of
central tendency, chi square, student t-test, F-test (oneway & two-way F-test).
V. Instrumental methods :
() Spectrophotometry, flame photometry, Geiger-Muller counter, scintillation counting.
(b) Electron microscopy (TEM, SEM)
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PAPER II
Section A

I. Cell Biology :

(@) Structure and function of cell and its organelles (nucleus, plasma membrane, mitochondria,
Golgi bodies, endoplasmic reticulum, ribosomes and lysosomes), cell division (mitosis and meiosis),
mitotic spindle and mitotic apparatus, chromosome movement.

(b) Waston-Crick model of DNA, replication of DNA, protein synthesis, transcription and
transcription factors.
Il. Genetics :

(a) Gene structure and functions; genetic code.

(b) Sex chromosomes and sex determination in Drosophila, nematodes and human.

(c) Mendel’s laws of inheritance, recombination, linkage, linkage-maps, multiple alleles,
cistron concept; genetics of blood groups.

(d) Mutations and mutagenesis : radiation and chemical.

(e) Cloning technology, plasmids and cosmids as vectors, transgenics, transposons, DNA,
sequence cloning and whole animal cloning (principles and methodology).

(f) Regulation and gene expression in pro-and eukaryotes.

(9) Signal transduction; pedigree-analysis; congenital diseases in human.

(h) Human genome mapping; DNA finger-printing.
I11. Evolution :

(@) Origin of life.

(b) Natural selection, role of mutation in evolution, mimicry, variation, isolation, speciation.

(c) Fossils and fossilization; evolution of horse, elephant and human.

(d) Hardy-Weinberg Law, causes of change in gene frequency.

(e) Continental drift and distribution of animals.
IV. Systematics :

(a) Zoological nomenclature; international code; cladistics.

Section B

I. Biochemistry :

() Structure and role of carbohydrates, fats, lipids, proteins, aminoacids, nucleic acids; saturated
and unsaturated fatty acids, cholesterol.

(b) Glycolysis and Krebs cycle, oxidation and reduction, oxidative phosphorylation; energy
conservation and released, ATP, cyclic AMP—its structure and role.

(c) Hormone classification (steroid and peptide hormones), biosynthesis and function.

(d) Enzymes : Types and mechanisms of actions; immunoglobulin and immunity; vitamins and
CO- enzymes.

(e) Bioenergetics.
I1. Physiology (with special reference to mammals)

(a) Composition and constituents of blood; blood groups and Rh factor in human;
coagulation, factors and mechanism of coagulation, acid-base balance, thermo regulation.

(b) Oxygen and carbon dioxide transport; haemoglobin : constituents and role in regulation.

(c) Nutritive requirements; role of salivary glands, liver pancreas and intestinal glands in digestion
and absorption.

(d) Excretory products; nephron and regulation of urine formation; osmoregulation.

(e) Type of muscles, mechanism of contraction of skeletal muscles.

(f) Neuron, nerve impulse—its conduction and synaptic transmission; neurotransmitters.

(9) Vision, hearing and olfaction in human.

(h) Mechanism of hormone action.

(i) Physiology of reproduction, role of hormones and pheramones.
I11. Developmental Biology

(a) Differentiation from gamete to neurula stage; dedifferentiation; metaplasia; induction,
morphogenesis and morphogen; fate maps of gastrulae in frog and chick; organogenesis of eye and hearts,
placentation in mammals.

(b) Role of cytoplasm in and genetic control of development; cell lineage; causation of
metamorphosis in frog and insects; paedogenesis and neoteny; growth, degrowth and cell death; ageing;
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blastogenesis; regeneration; teratogenesis, neoplasia.
(c) Invasiveness of Placenta; in vitro fertilization; embryo transfer, cloning.
(d) Baer’s law; evo-devo concept.

APPENDIX 11

Brief particulars relating to the Indian Forest Service (vide Rule 24).

(a) Appointment will be made on probation for a period of two years which may be extended. Successful
candidates will be required to undergo probation in such place and in such manner and pass such
examinations during the period of probation as the Government of India may determine.

(b) If in the opinion of Government, the work or conduct of an officer on probation is unsatisfactory or
shows that he/she is unlikely to become efficient, Government may discharge him/her forthwith, or, as the
case may be, revert him/her to the permanent post on which he/she holds a lien, or would hold a lien had
he/she not been suspended, under the rules applicable to him/her prior to his/her appointment to the
service.

(c) On the conclusion of his/her period of probation, Government may confirm the officer in his/her
appointment or, if his/her work or conduct has in the opinion of Government been unsatisfactory.
Government may either discharge him/her from the service or may extend his/her period of probation for
such further period as Government may think fit.

(d) If the power to make appointment in the Service is delegated by government to any officer that officer
may exercise any of the power of Government under clause (b) and (c) above.

(e) An officer belonging to the Indian Forest Service will be liable to serve anywhere in India or abroad
either under Central Government or under State Government.

« Scale of pay:

Levels in the Pay Matrix and appointment in these Levels.— (1) Pay Matrix- The Level of pay in the
Pay Matrix admissible to a member of Service which shall be deemed to have come into force from the
day of January, 2016 shall be as follows:-

(A) Junior Scale: Level 10 in the Pay Matrix
(B) Senior Scales:-

(i) Senior Time Scale: Level 11 in the Pay Matrix
(ii) Junior Administrative Grade: Level 12 in the Pay Matrix
(iii) Selection Grade: Level 13 in the Pay Matrix
(C) Super Time Scale : -

(i) Conservator of Forests: Level 13A in the Pay Matrix
(ii) Chief Conservator of Forests: Level 14 in the Pay Matrix

(D) Above Super Time Scale:-
(i) Additional Principal Chief

Conservator of Forests: HAG Level 15 in the Pay Matrix
(if) HAG+ Scale: Level 16 in the Pay Matrix
(iii) Apex Scale: Level 17 in the Pay Matrix

Dearness allowance will be admissible in accordance with the orders issued from time to time.
A probationer will start on the junior time scale and be permitted to count the period spent on probation
towards leave, pension or increment in the time scale.

(9) Provident Fund—Officers of the Indian Forest Service are governed by the All India Service
(Provident Fund) Rules, 1955, as amended from time to time.

(h) Leave—Officers of the Indian Forest Service are governed by the All India Service (Leave)
Rules, 1955, as amended from time to time.

(i) Medical Attendance—Officers of Indian Forest Service are entitled to medical attendance
benefits admissible under the All India Service (Medical Attendance) Rules, 1954, as amended from time
to time.

(1) Retirement Benefits—Officers of the Indian Forest Service Appointed on the basis of
Competitive Examination are governed by the All India Service (Death-cum-Retirement Benefits) Rules,
1958, as amended from time to time.
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APPENDIX 11
REGULATIONS RELATING TO THE PHYSICAL EXAMINATION OF CANDIDATES
(Vide Rule 18)

[These regulations are published for the convenience of candidates and to enable them to ascertain the
probability of their being of the required physical standard. The regulations are also intended to provide
guidelines to the medical examiners. All kinds of notices and information relating to the medical
examination of the Transgender Candidates including the medical parameters for Transgender candidates
would be posted on the dedicated web page of the Ministry of Environment, Forest and Climate Change
before the commencement of the medical examination of IFS Examination, 2026.

The medical examination shall be conducted in respect of the candidates who have been declared finally
successful on the basis examination and shall consist of entire medical examination which the medical
board may prescribe for a candidate, including Radiographic Examination of the chest (X-ray test). The
Government of India reserve to themselves, absolute discretion to reject or accept any candidate after
considering the report of the Medical Board.]

1. To be passed as fit for appointment, a candidate must be in good mental and bodily health and free
from any physical defect likely to interfere with the efficient performance of the duties of his/her
appointment.

NOTE:

(a) : Only Low Vision category candidates with benchmark disability as stated in RPwD Act, 2016;
(b) : Only Partially Deaf category candidates with benchmark disability as stated in RPwD Act, 2016;
(c): Locomotor disability: sub-category :

(i)  Leprosy Cured- provided that the candidate fulfills all other requisite physical and medical
parameters at par with non-PH category candidates

(i)  Acid Attack — provided that the candidate fulfills all other requisite physical and medical
parameters at par with non-PH category candidates. If such a candidate is visually and/or hearing impaired
(partially deaf), then he/she should meet the physical and medical parameters prescribed for Visually
and/or Hearing impaired (Partially Deaf) candidates respectively.

2. Walking test: The male candidate (both PH and non-PH) will be required to qualify in walking test of
25 kilometres to be completed in 4 hours and female candidates (both PH and non-PH) 14 kilometres to be
completed in 4 hours. The arrangement for conducting this test will be made by the Director General of
Forests, Government of India so as to synchronise with the sitting of the Medical Board.

Provided in case a candidate either fails to complete the walking test within the prescribed time
limit or fails to appear in the test, will be given another opportunity to appear in the walking test. In case
he/she again fails to appear/pass the test, no further opportunity will be given to him/her to appear in the
walking test.”

3. (@) In the matter of the correlation of age, height and chest girth of candidates of Indian (including
Anglo Indian) race, it is left to the medical Board to use whatever correlation figures are considered most
suitable as a guide in the examination of the candidates. If there be any disproportion with regard to
height, weight and chest girth the candidate should be hospitalised for investigation and X-ray of the chest
taken before the candidate is declared fit or not fit by the Board. However, the X-ray of the chest will be
done in respect of only such candidates who are directed to appear before the Medical Board for Part Il of
the medical examination.

(b) The Minimum standard for height and chest girth without which candidates cannot be accepted are as
follows :—

Height Chest (fully expanded) Expansion
150 cms. 84 cms. 5 cms. (for men)
140 cms. 79 cms. 5 cms. (for women)

4. The candidate’s height will be measured as follows :—

He/She will remove his/her shoes and be placed against the standard with his/her feet together and the
weight thrown on the heels and not on the toes or other sides of the feet. He/She will stand erect without
rigidity and with the heels calves, buttocks and shoulders touching the standard. The chin will be
depressed to bring the vertex of the head level under the horizontal bar and the height will be recorded in
centimeters and parts of it in centimeter to halves.
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5. The candidate’s chest will be measured as follows :—

He/She will be made to stand erect with his feet together and to raise his/her arms over his/her head. The
tape will be so adjusted around the chest its upper edge touches the interior angles of the shoulder blades
behind and lies in the same horizontal plane when the tape is taken round the chest. The arms will then be
lowered to hang loosely by the side and care will be taken that the shoulders are not thrown upwards or
backwards so as to displace the tape. The candidate will then be directed to take a deep inspiration several
times and the maximum expansion of the chest will be carefully noted and the minimum and maximum will
then be recorded in centimeters 84—89, 86—93.5 etc. In recording the measurements fraction of less than
half centimeter should not be noted.

N.B.—The height and chest of the candidates should be measured twice before coming to a final decision.
6. The candidate will also be weighed and his/her weight recorded in kilograms, fractions of half a
kilogram should not be noted.

7. The candidate’s eye-sight will be tested in accordance with the following rules. The results of each test
will be recorded :—

(i) General—The candidate’s eyes will be submitted to a general examination directed to the
detection of any disease or abnormality. The candidate will be rejected if he/she suffers from any morbid
conditions of eyes, eyelids, or continuous structures of such a sort as render, or are likely to render him
unfit or service at a future date.

(i) Visual Acuity—The examination for determining the acuteness of vision includes two tests,
one for distant vision other for near vision. Each eye will be examined separately.

There shall be no limit for minimum naked eye vision but naked eye vision of the candidates shall
however, be recorded by the Medical Board or other medical authority in every case, as it will furnish the
basic information with regard to the condition of the eye.

The Indian Forest Service is a technical service.

The standards for distant and near vision with or without glasses shall be as follows :—

Distant vision Near vision
better eye Worse eye Better eye Worse
eye (corrected vision) (corrected vision)

6/6 6/6 N.5 N.5
Type of correction permitted Best correction (unspecified) Radial Keratotomy.
NOTE :—

(1) Fundus Examination—In every case of Myopia Fundus Examination should be carried out and the
result recorded. In the event of pathological condition being present which is likely to be progressive and
effect efficiency of the candidate, he/she should be declared unfit.

The total amount of Myopia (including the cylinder) shall not exceed—8.00D. Total amount of
Hypermetropia (including the cylinder shall not exceed—4.00D).

Provided that in case a candidate is found unfit on ground of high myopia, the matter shall be referred to a
special board of three opthalmologists to declare whether this myopia is pathological or not. In case it is
not pathological the candidate shall be declared fit, provided he fulfills the visuals requirements otherwise.
(2) Colour Vision—(i) The testing of colour vision shall be essential.

(ii) Colour perception should be graded into a higher and lower grade depending upon the size of the
aperture in the lantern as described in the table below :—

Higher grade Lower
grade colour perception colour perception
1. Distance between the 16 ft. 16
ft. lamp and candidate
2. Size of aperture 1.3 mm. 1.3 mm.
3 Time of reposure 5 seconds 5 seconds

(iii) Satisfactory colour vision constitutes recognition with ease and without hesitation of single red, single
green and white colours. The use of Ishihara’s plates shown in good light and suitable lantern like Edrige
Green’s shall be considered quite dependable for testing colour vision. While either of the two tests may
ordinarily be considered sufficient, it is essential to carry out the lantern test. In doubtful cases where
a candidate fails to qualify when tested by only one of the two tests, both the tests should be employed.
NOTE : For appointment to the Indian Forest Service, Lower Grade of colour vision will be
considered sufficient.

(3) Field of Vision.—The field of vision shall be tested in respect of all services by the confrontation
method where such test gives unsatisfactory or doubtful results' the field of vision should be determined
on the perimeter.
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(4) Night Blindness.—Night Blindness need not be tested as a routine, but only in special cases. No
standard test for the testing of Night Blindness of dark adaption is prescribed. The Medical Board should
be given the discretion to improvise such rough test, e.g. recording of visual acuity with reduced
illumination or by making the candidate recognise various objects in a darkened room after he/she has
been there for 20 to 30 minutes. Candidates own statements should not always be relied upon but they
should be given due consideration.

(5) Ocular condition other than visual acuity.—(a) Any organic disease or a progressive refractive error
which is likely to result in lowering the visual acuity should be considered as a disqualification.

(b) Trachoma.—Trachoma unless complicated shall not ordinarily be a cause for disqualification.

(c) Squint.— it can be rectified through surgery and through the use of lenses and thus need not be a
disqualification for joining the Indian Forest Service.

(d) One eyed persons.— The employment of one-eyed persons may be recommended provided that the
candidate fulfills all other requisite physical and medical Parameters at par with the non-PH candidates.

8. Blood Pressure

The Board will use its discretion regarding Blood Pressure.

A rough method of calculating normal maximum systolic pressure is as follows:—

(i) With young subjects 15-25 years of age. Of average is about 100 plus the age.

(i) With subjects over 25 years of age the general rule of 110 plus half the age seems quite satisfactory.
N.B.—As a general rule any systolic pressure over 140 mm and diastolic over 90 mm should be regarded
as suspicious and the candidate should be hospitalised by the Board before giving their final opinion
regarding the candidate's fitness or otherwise. The hospitalisation report should indicate whether the
rise in blood pressure is of a transient nature due to excitement etc. or whether it is due to any organic
disease. In all such cases X-ray and electro- cardiogradphic examination of heart and blood urea clearance
test should also be done as a routine. The final decision as to the fitness or otherwise of a candidate will,
however, rest with the Medical Board only.

Method of taking Blood Pressure

The mercury manometer type of instrument should be used as a rule. The measurement should not be
taken within fifteen minutes of any exercise of excitement. Provided the patient and particularly his arm is
relaxed, he may be either lying or sitting. The arm is supported comfortably at the patient's side in a more
less horizontal position. The arm should be freed from the clothes to the shoulder. The cuff completely
deflated should be applied with the middle of the rubber over the inner side of the arm and its lower edge
an inch or two above the one of the elbow. The following turns of cloth bandage should spread evenly
over the bag to avoid burging during inflation.

The brachial artery is located by palpitation at the bend of the elbow and the stethoscope is then applied
lightly and centrally over it below, but not in contact with the cuff. The cuff is inflated to about 200m Hg
and then slowly deflated. The level at which the column stand when soft successive sounds are heard
represents the Systolic pressure. When more air is allowed to escape the sound will be heard to increase in
intensity. The level at which the well-heard clear sound change to soft muffled fading sounds represents
the diastolic pressure. The measurement should be taken in a fairly brief period of times; prolonged
pressure of the cuff is irritating to the patient and will vitiate the readings. Re-checking if necessary,
should be done only a few minutes after complete deflation of the cuff. (Sometimes, as the cuff is deflated
sound are heard at a certain level they may disappear as pressure falls and reappear at a still lower level).
This: "Silent gap" may cause error in reading.

9. The urine (passed in the presence of the examiner) should be examined and the results recorded where a
Medical Board finds sugar present in a candidate's urine by the usual chemical test the Board will
processed with the examination with all its other aspects and will also specially note any signs or
symptoms suggestive of diabetes. If except for the glycosuria the Board finds the candidate conforms to
the standards of medical fitness required they may pass the candidate "fit" subject to the glycosuria being
non diabetic and the Board will refer the case to a specified specialist in medicine who has hospital and
laboratory facilities at his disposal. The Medical Specialist will carry out whatever examination clinical
and laboratory test he considers necessary including a standard blood sugar tolerance test, and will submit
his opinion to the Medical Board upon which the Medical Board will base its final opinion "fit" or "unfit".
The candidate will not be required to appear in person before the board on the second occasion. To
exclude the effects of medication it may be necessary to retain a candidate for several days in hospital
under strict supervision.

10. A woman candidate who as a result of tests is found to be pregnant of 12 weeks standing or over,
should be declared temporarily unfit until the confinement is over. She should be re-examined for
fitness certificate six weeks after the date of confinement subject to the production of a medical certificate
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of fitness from registered medical practitioner.
11. The following additional points should be observed :
(@) That the candidates hearing in each ear is good and that there is no sign of disease of the ear.
In case it is defective the candidate should be got examined by the ear specialist, provided
that if the defect in a hearing is remediable by operation or by use of hearing aid. A
candidate cannot be declared unfit on that account provided he/she has not progressive
disease in the ear. The following are the guidelines for the medical examination authority in

this regard:

(1) Marked or total deafness in Fit for non-technical jobs if the deafness one ear
other for being normal. is upto 30 decibles in higher frequency.

(2) Perceptive deafness in both ear Fit in respect of both technical and non-

in which some improvement technical jobs if the deafness is upto 30 is possible by

a hearing aid. decibles in speech frequencies of 1000 to 4000 HZ.

(3) Perforation of tympanic (i) One ear normal other ear perforation

of membrane of central or tympanic membranes present temporarily

Marginal type. unfit.

Under improved condition of ears surgery a
candidate with marginal or other perforation in
both ears should be given a chance by declaring
him temporarily unfit and then he may be
considered under 4 (ii) below.
(if) Marginal drastic perforation in both ears—
unfit.
(iii) Central perforation in both
ears— temporarily unfit.
(4) Ears with Mastoid cavity sub (i) Either ear normal hearing other ear
normal hearing on one side/ Mastoid cavity Fit for both technical/

on hearing on one side/on non- technical jobs.

Both side (ii) Mastoid cavity of both sides. Unfit for
technical jobs Fit for non-technical jobs if
hearing improves to 30 Decibles in either ear
with or without hearing aid.

(5) Persistently discharging ear Temporarily unfit for both technical and
operated/un-operated. non-technical jobs.

(6) Chronic inflammatory/allergic (i) A decision will be taken as

per allergic condition of nose with circumstances individual cases.

or without bony deformities (ii) If deviated nasal septum is
present of nasal septum. with symptoms— Temporarily unfit.
(7) Chronic Inflammatory ) Chronic Inflammatory
conditions conditions of tonsils and/ of tonsils and/or Larynx—Fit.
or Larynx. (ii) Hoarseness of voice severe
degree if present then—Temporarily unfit.
(8) Benign or locally malignant (i) Benign Tumours—Temporarily
unfit. tumours of ENT. (i) Malignant Tumours — Unfit.
(9) Otosclerosis If the hearing is within 30 decibles after
operation or with the help of hearing aid—
Fit.
(10) Congenital defects of (i) If not interfering with function—
Fit. ear, nose or throat. (ii) Stuttering of severe degree—Unfit.
(11) Nasal/Poly Temporarily unfit.

(b) that his/her speech is without impediment;

(c) that his/her teeth are in good order and that he/she is provided with dentures where
necessary for effective mastication (well filled teeth will be considered as sound);

(d) that the chest is well-formed and his/her chest expansion sufficient; and that his/her
heart and lungs are sound;

(e) that there is no evidence of any abdominal disease;

(f)  that he/she is not ruptured,



[9TT |—@ve 1] ST 3T TSI ; STETETLOT 151

(9) that he/she does not suffer from hydrocele, a severe degree of varicose veins or piles;
(h) that his/her limbs, hand and feet are well formed and developed and that there is free
and perfect motion of all his joint;

(i) that he/she is not ruptured, disease;
()  thatthere is no congenital malformation or defect;

(k) that he/she does not bear traces of active or chronic disease pointing to an
impaired constitution;

(I) that he/she bears marks of efficient vaccination; and
(m) that he/she is free from communicable disease.

12. Radiographic examination of the chest for detecting any abnormality of the heart and lungs, which
may not be apparent by ordinary physical examination, will be restricted to only such candidates who are
declared finally successful at the concerned Indian Forest Service Examination.

The decision of the Chairman of the Central Standing Medical Board (conducting the medical
examination of the concerned candidate) about the fitness of the candidate shall be final.

When any defect is found it must be noted in the certificate and the medical examiner should state
his opinion whether or not it is likely to interfere in the efficient performance of the duties which will be
required of the candidate.

In case of doubt regarding health of a candidate, the Chairman of the Medical Board may consult
a suitable Hospital Specialist to decide the issue of fitness or unfitness of the candidate for Government
Service e.g. if a candidate is suspected to be suffering from any mental defect or aberration, the Chairman
of the Board may consult a Hospital Psychiatrist/Psychologist, etc.

NOTE: Candidates are warned that there is no right of appeal from Medical Board special or
standing appointed to determine their fitness for the above service. If, however, Government are satisfied
on the evidence produced before them of the possibility of an error of judgement in the decision of the
first Board, it is open to Government to allow an appeal to second Board. Such evidence should be
submitted within one month of the date of the communication in which the decision of the first Medical
Board is communicated to the candidate, otherwise no request for an appeal to a second Medical Board
will be considered.

If any medical certificate, produced by a candidate as a piece of evidence about the possibility of
an error of judgement, in the decision of the first Board, the certificate will not be taken into consideration
unless it contains a note by the medical practitioner concerned to the effect that it has been given in full
knowledge of the fact that the candidate has already been rejected as unfit for service by the Medical
Board.

Medical Board's Report
The following intimation is made for the guidance of the Medical Examiner:—

1. The standard of physical fitness to be adopted should make due allowance for the age and length of
service, if any of the candidate concerned.

No person will be deemed qualified for admission to the Public Service who shall not satisfy
Government or the appointing authority, as the case may be that he/she has no disease constitutional
affliction, or bodily infirmity unfitting him/her, or likely to unfit him/her for that service. It should be
understood that the question of fitness involves the future as well as the present and that one of the main
objects of medical examination is to secure continuous effective service, and in the case of candidates for
permanent appointment to prevent early pension or payments in case of premature death. It is at the same
time to be noted that the question is one of the likelihood of continuous effective service and that rejection
of a candidate need not be advised on account of the presence of defect which is only a small proportion of
cases is found to interfere, with continuous effective service.

A lady doctor will be co-opted as a member of the Medical Board whenever a woman candidate is
to be examined.

The report of the Medical Board should be treated as confidential.
In case where a candidate is declared unfit for appointment in the Government Service the
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grounds for rejection may be communicated to the candidate in broad terms without giving minute details
regarding the defects pointed out by the Medical Board.

In case where a Medical Board considers that a minor disability disqualifying a candidate for
Government service can be cured by a treatment (medical or surgical) a statement to that effect should be
recorded by the Medical Board. There is no objection to a candidate being informed of the Board's opinion
to this effect by the appointing authority and when a cure has been affected it will be open to the authority
concerned to ask for another Medical Board.In the case of candidates who are to be declared Temporarily
unfit the period specified for re- examination should not ordinarily exceed six months of the Maximum.
On re-examination after the specified period these candidates should not be declared temporarily unfit for
a further period but a final decision in regard to their fitness for appointment or otherwise should be given.

(a) Candidate's Statement and declaration :

The candidate must make the statement required below—prior to his/her Medical examination and must
sign the Declaration appended thereto. Their attention is specially directed to the warning contained in the
Note below:—

1. State your Name in full (in DIOCK IEters) ........c.oiirir i e,
2. Stateyourage and Birth Place ... e

3. (a) Do you belong to Scheduled Tribes or to races such as Gorkhas, Nepalese, Assamese, Meghalaya,
Tribals, Ladakhese, Sikkimese, Bhutanese, Gharwalis, Kumaonis, Nagas and Arunachal Pradesh, whose
average Height is distinctly lower. Answer 'Yes' or 'No' and if the answer is "Yes' state the name of
tribe/race . ..

(b) Have you ever had small pox, intermittent or any other fever, enlargement or suppuration of
glands, spitting of blood, asthma, heart disease, lung disease, fainting attacks rheumatism, appendicitis?

OR
Any other disease or accident requiring confinement to bed and medical or surgical treatment.

4. Have you suffered from any form of nervousness due to over work or any other cause ?

5. Furnish the following particulars concerning your family :

Father’s age Father’s age No. of No. of
if living and at death and brothers brothers
state of cause of death living, their dead, their
health ages and ages at death
state of health and cause of death
1.
2.
3.
Mother’s Mother’s No. of No. of
age if age at death sisters sisters
living and and cause living, their dead, their
state of of death ages and ages at death
health state of health and cause of death
1
2.
3.

6. Have you been examined by Medical Board before? ...........ccccovvevnnnnes

7. If answer to the above is 'Yes' please state what services you were examined for ?
8. Who was the examining authority ? ............ccoceeeevevverenennne.

9. When and where was the Medical Board held .............c.ccooeeeineciniernnee.

10. Result of the Medical Board examination, if communicated to you or if known
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11. All the above answers are to the best of my knowledge & belief, true and correct and I shall be liable

for action under law for any material infirmity in the information furnished by me or suppression of

relevant material information. The furnishing of false information or suppression of any factual

information would be a disqualification and is likely to render me unfit for employment under the

Government. If the fact that false information has been furnished or that there has been suppression of any

factual information comes to notice at any time during my service, my services would be liable to be
terminated.

Candidate's

Signature Signed in

my presence

Signature of the Chairman of the Board
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PROFORMA—I
Report of Medical Board 0N ........ccccociviiiniiniieiceeeeceeeee e (name of candidate) physical
examination.
1. General Development : Good................ Fair............... Poor Nutrition................... Thin ................
Average ................. Obese ..ccveveieieen, Height .....ocveiiiei, Best Weight..........ccccoevvevenenn, When ?
.................... Any recent change in Weight ...................... Temperature ............ccocecvevenenne.
2. Girth of chest :—
(1) After full inspiration
(2) After full expiration
Skin : Any obvious disease
3. Eyes :-—
(1) Any diSEase .......cccceveevereeeereererrerenene
(2) Night BIindNness ........c.ccceveveeeeevereerereneen.
(3) Defect in colour Vision ...........ccccccvveeeveenienenene.
(4) Field of viSion .........ccccceevvvevenreenrennnnnn.
(5) Visual acuity oo
(6) Fundus Examination..............cccceeevrveirvenennen.
Acuity of Vision Naked eye With glasses Strength of glasses
Sph. Axix Cy.

Distant Vision

R. E.

L. E.
Near Vision

R. E.

L. E.
Hypermetropia

(manitest)

R. E.

L. E.
4. Ears : InSpection .........ccccceveeeveeeevenenens

Hearing : Right Ear.........c..ccocooevveeieiinene, Left Ear ..o,

5.Glands........cooceveveviiieieiennn, Thyroid .....ccocooveveeeeeiieene,
6. Condition Of teth..........cveveuivieieieeice e
7. Respiratory System; reveal. Does Physical examination anything abnormal in the respiratory organs?
If yes, explain fully.
8. Circulatory System:—

(a) Heart, Any organic 1esions? ...........ccccceeuvenenn. Rate Standing.........c..c..........
After hopping 25 times.........ccccccvevvevennee.
2 minutes after hopping.........cccceeveveveveverenennee.

(b) Blood Pressure : Systolic ..................... Diastolic..........

9. Abdomen : Girth.........ccccevenennene Tenderness..................
Hernia.......coevevevvieieenee

(@) Palpable..................... Liver.....ccoee..... Spleen.............

Kidneys.......cccoeveeveevieerennnnen. TUMOUIS.....ocvevererrrernen.

(b) Haemorrhoids......................... Fistula......cccoovvvevenenee.

10. Nervous System : Indication of nervous or mental disability ..........cccccooeiviniennee

11. Loco-Motor System : Any abnormality .......................

12. Genito Urinary System : Any evidence of Hydrocele, Varicocele etc.
Urine Analysis :

(C) AIDUMEN....eeiiiiiecee e
(d) SUQAT ..ot
(B) CASES...uieieeeeieeireeecee e
(F) CellS.ninieeeee e

13. Is there anything the health of the candidate likely to render him unfit for the efficient discharge of his
duties in the Indian Forest Servce?

NOTE : In case of a female candidate, if it is found that she is pregnant of 12 weeks standing or over she
should be declared temporarily unfit, vide Regulation 10.
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14. Has he been found qualified in all respects for the efficient and continuous discharge of duties in the
Indian Forest Service?

Note (1) : The Board should record their findings under one of the following three categories:

(D) Fit e

(if) Unfiton account of ..........ccccoeveinnene.

(iii) Temporarily unfit on account of ...........................

NOTE (Il) The candidate has not undergone chest X-RAY test. In view of this, the above findings are not
final and are subject to the report on chest X-ray test.

Place:
Date :
Chairman
Signature Member
Member

Seal of the Medical Board

PROFORMA—II
Candidate's Statement/Declaration
1. State your Name
(in block letters)
2. Roll No. :
Candidate's Signature
Signed in my presence
Signature of the Chairman of the Board
To be filled-in by the Medical Board
Note : The Board should record their findings under one of the following three categories in respect of
chest X-ray test of the candidate.
Name of the candidate............ccoeveeerirreceeeee
(1) FIE ot
(i) Unfit on account of
(iii) Temporarily unfit on account of

Place:
Date :
Chairman
Signature Member
Member

Seal of the Medical Board

Appendix-1V
Functional Classifications and Physical Requirements for Persons with Benchmark Disability
suitable and identified for Indian Forest Service Examination

Category (ies) for which Identified Functional Classification Physical Requirements
(€3] ) (©)
(1) Locomotor Disability (Sub- Leprosy Cured, Acid Attack S,ST,W, SE,H, RW, C

category : Leprosy Cured and Acid Victims
Attack Victims only)

(i) Low Vision LV MF, PP, S, ST, W, L.C,
RW, H, KC, BN
(iii)Hearing Impaired (Partially Deaf) | PD, HH PP, S, ST, W, L, C, RW,

KC, BN
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Appendix -V
Certificate regarding physical limitation in an examinee to write

This is to certify that, I have examined Mr./Ms./Mrs..............ccoviiiiiinan (name of the
candidate with benchmark disability), a person with............cccooviiiiiienees (nature and percentage
of disability as mentioned in the certificate of disability), S/0/ D/0 .......cccccovveviivirennene , a resident
Of o (Village/District/State) and to state that he/she has physical

limitation which hampers his/her writing capabilities owing to his/her disability.
Signature

Chief Medical Officer/Civil Surgeon Medical Superintendent of a
Government Health Care Institution.

Note: Certificate should be given by a specialist of the relevant stream/disability (eg. Visual Impairment

— Ophthalmologist, Locomotor disability — Orthopaedic specialist/PMR).

Appendix - VI
Letter of Undertaking for Using Own Scribe
(To be filled by the candidates online to the Commission)

L , a candidate with........................... (name of the disability)
appearing for the ...................... (name of the examination).................... bearing Roll
NO.....oviiina, at ... (name of the centre) in the District........ccccocvviiiinenenn, :
.................. (name of the State). My qualificationis ..............

| do hereby state that .....................c.ooeinnil. (name of the scribe) will provide the
service of scribe/reader/lab assistant for the undersigned for taking the aforesaid examination.

I do hereby undertake that his qualification is ............cc.ccceeviiiennenn. In case, subsequently it

is found that his/her qualification is not as declared by the undersigned and is beyond my
qualification, I shall forfeit my right to the post and claims thereto.

(Signature of the candidates with Disability)

Place:
Date:

Appendix-VII

Certificate for person with specified disability covered under the definition of Section 2(s) of the

RPwD Act, 2016 but not covered under the definition of Section 2(r) of the said Act, i.e. persons
having less than 40% disability and having difficulty in writing

This is to certify that, we have examined Mr./MS./MIS..........ccoiiiiiiiiiiiiiiiiiiiiiinien,
(name of the candidate), S/0 / D/O ...c.iiiniiiiii , a resident of
................................................. (Vill/PO/PS/District/State), aged................yrs, a person
with (nature of disability/condition), and to state that he/she has limitation
which hampers his/her writing capability owing to his/her above condition. He/she requires support of
scribe for writing the examination.

The above candidate uses aids and assistive device such as prosthetics & orthotics, hearing aid (name
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to be specified) which is /are essential for the candidate to appear at the examination, with the
assistance of scribe.

This certificate is issued only for the purpose of appearing in written examinations conducted by
recruitment agencies as well as academic institutions and is valid upto...........c.c.cccevevenienn. (it is valid for
maximum period of six months or less as may be certified by the medical authority)

Signature of medical authority

(Signature & (Signature & Name) (Signature & | (Signature & (Signature &
Name) Name) Name) Name)
Orthopedic/PMR | Clinical Neurologist Occupational Other Expert, as
Specialist Psychologist/ (ifavailable) | therapist nominated by the
Rehabilitation (if available) Chairperson
Psychologist/Psychiat (if any)

rist/ Special Educator

(Signature & Name)

Chief Medical Officer / Civil Surgeon / Chief District Medical Officer ...........................

Chairperson

Name of Government Hospital / Health Care Centre with seal

Place :

Date :

Appendix-VIII

Letter of Undertaking by the person with specified disability covered under the definition of Section

2(s) of the RPwD Act, 2016 but not covered under the definition of Section 2(r) of the said Act,
i.e. persons having less than 40% disability and having difficulty in writing

Lo a candidate With............cccceeveiv e, (nature of disability/
condition) appearing for the ... (name of the examination) bearing
Roll No.............. Al (name of the centre) in the DIStrict...........ccooveviininenienns ,
.................................. (name of the state). My educational qualificationis...........................

| do hereby state that...........c.ccoecevieiiiiiic e, (name of the scribe) will provide the service
of scribe for the undersigned for taking the aforementioned examination.

| do hereby undertake that his qualification is .............ccccovvviiiininiiii In case, subsequently it is
found that his qualification is not as declared by the undersigned and is beyond my qualification, |
shall forfeit my right to the post or certificate/diploma/degree and claims relating thereto.

(Signature of the candidate)

Place :
Date :
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