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€. 17011/01/2025-A<THTH. ||.—ATA T 3= Far | Ff=p=t i 927 F 3297 g 2025 § &9 A1
AT AT FIT AT ST ATAT AT a HAT AT % HIH ST AR & o0 Yo 0 ST 3 2|
THT IFHTAT (ATRAT/IRU/ZiEse?) § Sqag 8 I 9 39 [RaAT ofiT =7 Mot & 33 it T2 99 A0
AT T TEEAT 3 AT A7 479 | Ig o
1. AT o HAT THAT § &7 F207 gl - AT ShitaaT 9Lre Srae arg geme forfaa adrer qom
ATATERTL GIIT| TLAT % AL AT AATT ATLAT AT HAT (TTA) TEEAT, F o0 IU=h dear § Ieaant
hTTT o forg gt SefteaTel &1 fBfae Jar (ITSe) 98347 (396 918 THHT Jooid TTRAF TeT & €9
& TR STTOATT) H Srgah ST Sruterd g
A e streer:
2. T IET F GIETH | W S et (et v " st gy 9 e o afew 7 A f st

AT ST, AT STAstaar, 7 OEe av, Arfdsw 7 F A a9 a97 S9H1Th Qe
Ut (F) do7 ML, () AAF =TT F FrAL; (1) Fa7 qaet TAmar (ST Fofi-Had § ITATT, TS0
A | difed T 37 AT /) F siaa Swfearl & fory smeeror awhe gy Fumaetfa Rfea & d@9y
# T ST
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FIE HY AT
3. TH TAT § 93 AT T A® SFHIGATE &I, ST T 977 g, & I1¢ THAT § 95 6l SAqAfd af
STt

U AAE Al HEAT § G E I8 ST AT ST ST ST SIS o w97 €9 & 97
SFHTEETT 9T AT A5l 2R

Fordt a8 oft % o7 fUmy awt F seieamt & o sqaa st ff "@eqr |y grft, god & T
F AT &9 & IT i

T ART T AT T S9HT [REARaT arel STIEART & [T 39 309 JHaTT & d=9qTa QAT
ITHIEAT T YISHT 9+ IFEAT o o7 Iursd TATET F TaHY % a¥0a F Ja9Y Iqered g, ST 26
ot % srerefie g o smefera si i & & fUgR ot & "efea S=wrs ferivrar arar safxe = st
o a1 R ST fasriTaT arer ITHIEETY, ST U IFHTEET & oI STR] sireeqor 7 79 o % 9T &,
T e ITAT ZIIT|
feoqoft 1: #fT SwfEame oaT | et e 37 STt $oF T | aeqa: 90T adv § af Jg 8 T S
& SO« U staae we w2 o g
feroqeft 2; afz g swiieam awqa: yefewes oar F B us Tow & gttt grar € a1 9T a9 347
(TETT) TETEAT oF SFHIEATE o &9 | Tg G0 Torg1 SITuT o 9= 9T & forw v sraaw 9w 2 o g

feoqofy 3 : srEFEAsTEiEETY ¥ T g F arasE s & wher § safRafa #1 g uw vy fer
STOAT|

T Y TR

4. T AT AT AR Tg T =9 At  gfifore-1 & fatfa &1 & smafa wom

SIS AT T AT AT 300 STy ohY AT 9T #9077 grer (et o it
#Y STU
GSHTR<oT AT ST e T97
4.1 (1) T a9 HAT THAT % [0 AEET T F Togd STHIGATT Tl SHAATSH ATaad FHAT gIT a7
AN g FATaferd SR fafer, it [sreiq e S/en S Sn/e A A s gua/ s it/ &),
SreATOreh TRAAT, AT TAT HaWT/SI g a4=ar ate et == qmat # o srtera g=ear i a9fiq
TEATAST AAATSA ATAGA I & T TE&IT A 2| T A3 =6 o0 faegqa et g9 wedig a= |qar
TLIAT, 2025 % AT FT G o3 STT) GSHFRIOT TAT SHAATSH SATaad T & A7 T GAT/aedrers
TEQT el e 9T T0eT o forT ST iear Meed w2 &F STusth
(2) AT AT AT () 70T [Frfaer & (FTfsre) T84T & AqTea| "] % G0 H AT &
T ATTRT T2AT ITH ST | Favt geeft a0=7ar o= & forw 10 (39) f&a % a9 7 v &1 y=wm
FOM T AT T ST & ARG a9 "qaT (T) 9041 | Ja9r o aear & Aqrfeq &
TATATSY SFOUTErT S[eeh T Hadt aL AT AT AHar gl

(3) AT, SRR TA/ATATHT g AeH STHIGATIT F o0 WA I 9T (THTT) TLET %
forfera amr & g &t =Jr fi e F 15 (968) &1 F e uw E@Er w1 e w9 S w@
Rerfertea = 7 % Tga feoauft 1 % STaT ST [[ae/2req i Taar S fafa (Fa) (7T e gr
TZ S/ BT Feh §) FT TAAH HLAT T 377 ATATEE Aregat/aed 9% suferd g TErear Sl e &7
THTOT YEqa/ATATE FIAT T VAT Fd § el T+ 9% UH IFEAR] &l SAThed THAT/ATATR T §
SITIRT BIF T STHTT Al af SITUIT ST IAehT SFHEATLT FHTed T &7 AT

e : TH AT F I, SAThed THA F o0 sigeh adt STfeamd ®1 T=R/aTE 9d, 39 a4
T, fafe ot # suatey (afs 3 2), T fRawo/Aar e, @/t wRdE = a9 o
& ST I qrafed Far &7 fFawor (7fT I 21) 97 30 aeT & o0 ¥a7 Ue Heni/SA a7 1 7ra-
F2A &7 fawen i wer B stroem == &t a7 sreae o o ey s sifaw W St a9 g9 o
H afiade Fe gq et A Aream & e T off st o7 = a8t AT smom




[9TT |—avE 1] T T TSI STHTET 3

THET:

5. SFHTEATT I7 aT:--

() T T AWT I, AT

CIERIEEIRE IR

() Sg&T AT ST T, AT

(=) TAT fasadt areorefT 7 ST 9T § TS T @ A Te1 T 1 S asT, 1962 ¥ gl ST o AT 2y,
T

(F) TAT AT G T AE B, ST T | TS & F g 6l 2537 F Grireard, a81, e, i,
ST, HI<h TS AT, SATHET, HATAT, Y, SERTHAT % AT Shreht <91t 37 Baam & 9 s
Bl

TR SUIRE (F), (), (F) 30T (F) A 6 Seqid A ATl SFHEATT o ITE WIEd TR g oo
AT ITAAT FHTT-957 (F9T AT ATQU|
U IR & ot I 90T § T AT A7 gear ¢ e e § 9rar THIO-T YT R AT

AT BT Tohe ST MAh T&qTd AT TLHTE GIT 3T Gaeel § AT FTHI0-95 S 2 &0 1 5
% g1 AT AT T T 2

Ay

6. (F) STHIEATE =l &g 01 3Ted, 2025 T 21 a9 T 3l T% 2, Toheq 32 a9 7 g2 2l AT ST
STPH 2 3T, 1993 | 9E 3i¥ 01 37, 2004 % a1 &l gal 2|

(@) Fux g sfesman oy § Feferfaa Rafaat & ge & ST 9edt g -
(i) =T S=fEaTe, et srqgi=a ST AT S SISTTid 7 gf, a7 ST & Sitersh ai= au:
(i) == U=t it % S SFHiEa & ATHA | ATeHad diF a9 d% S UH SFIEdl & o0 arp
HATTEAIT KT IT o I B
(iii) TAT FATAT F IT FHATILAT 6 ATHA | TTEF T ATAF A1 a9 qk o Fhelt faeft Tor o arer o= &
STAAT AT TET &5 § RIS FILATS & A [QART gU TAT 3T TRUMHEAET (HH< 8T 3l;
(iv) = qau@ af =i, FHiea 9T SAtesTal/ SAaTadteta FHIAT I AR/ SAeTR A q aqar
FHIE YT ATTHIAT Tigd, T 01 3WTEd, 2025 FT FH T FH T a9 T T GaT 6l § T ST

(1) FETET A7 TN & AR 92 T@IET T 2167 AT HILON F HIHAHA F AT 9L FTAE g0

8, STH I AT qEATad g, ST frdsdre 01 397ed, 2025 | TF a9 & w2 T &[T 8, AT

(2) &9 TaT H g i feamar ar

(3) SALTTHAT o LU FIAHTH gU & I AIHAT H (e | ST(&F T a9 qh|
(V) STITARTATT FHTTT TTH ATARTIT/SACTRTATT AT FHIH TTH TTARTRAT 6 39 ATHAAT §, Sregiv 01
ITEd, 2025 FT T AT o T A %0l HAT ohl TTEAF ST T AT AT 5 AT IR Fwrdapre T a9 &
AN $fF FTETAT AT & TAT oA AT | LT HATAT U THI-T AT F:2aT g o o i Tenme & oo
ATET T TFhd & A A9 g ¥ FFRE T8q1E T g4 &l TR & diF AT 6 AI1eH 9T v, HEAFE &
Hh oA ST, srfersRa® T av|
(vi) =T =TT o9 (%) o7 32, (@) AfF &7 F qiew; (N)=aq g9t fammr (ST-20ff - Faa
TY ITATA, TSN gHA F FTSq) ARRAT 6 ATHA H ATIHaA 10 T9 qF

feoqofy | : srEf=a STfa a7 Sy S 7 o7 fUgE a1 § qataq 9 SR S[1 393 a9 6
(@) = Theal o7 @1 ST ST qaUd diAai, 37 3, AFUaTed (A1F €T & FET) TAT
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T FaeT TANTar (Fad 8 STATT, TAT6T goel & Teq) SARAT 6T 20T & fasid ofd
&, T AT o STeaeia &1 ST areft S=t oy T AT-G ST F7 % 9T g
fooquft || ; freserdidiswigart it FTaTca® aRfheor oY o ToaATel & dag |, qaady Tt &
I IfoRaT T I AT AT g ST 9Ted S8 (TA1E, a9 3T Seary araad
HATAT) FT TFhAT 2
feoqofy 1l :saqd &= oez 39 ARRAT T A0 ENIT Sieg, aHT-997 9% TATHMET aqd afaa (Frfeer
AT 3T FT2 | qA: ToR) [Fom, 1979 F arefiq spaud &9 o w9 § gfvafua frar smar
gl
fooquft IV: F9w 6 (/) (4) T9T (5) & Siavid Id il & o gaeft g THwr gt STIiq VAT oAf<h
S| ST &9 T FAT, AT STAT AT AT | Face AAAT AlA-Face ok w9 § FRAT ofF T
H FaT T E1 AT ST VT FAT F AATRGT g 2T AT STAHTH gl 21 AT F4T q<F gl 81 =g UAT
g AT ALY T GAT 1 AT T4 g e qaT T LA o 18 AT T STaw<h 6T 7T
2

fooquft V @ ST 99 6 (F) (6) F A= oY | Te & qTas(@ d=9Ts QoA T ITHTEa i e 3q
qrEraT 9¥ AT = AT ST qar g 99 g (AT 7 SAnT SIieenT, SET W /T g,
T ReaiRa odiies qLreqv % 7)) IR g SoHTE Qo SFHIaaTel &l safed qated
AT /TaT % TorT [eTRa amiiie Ua ferfehcdr ATeeht il SToeArsti &0 T2 T &l

ST AT &l FIgHL MYTRA g Har 7 fFeft off Fufa & ge 781 & st

fooquft VI:smaRT Sv0 7 a8 ariE T Fedl g ST Hiegolas T Shel Tl A [1asT SHor-97 47 T
q Frafaeames grr Afegae™ & awae 719 T JHTor-o A7 T featammes g
srefera afegares % Tomer § o A1 2 81 o7 9 e fafeenes & wqfa witwrh
FIT STHTIOTT g1 AT SPAL AT e TLEAT AT IThT THFET TLEAT TH-95 § &9 21|

A GG H IS AT IEATAS FAH [ SToH FISAL, qTI-TF, T 07 & 37 747 Afoea &
TR o et TETT qAT I ST THIOT T AEF R ST
AR 6 =0 N # 0 "AfEerer / gAY ATeAHE T THT-9F aTFier & STeaiid
ST AhTeds THT-TF AT 3

fooqufy VII : SwEaTel &7 &ame | TEET AR o ST Se it ST a1 il TR 1 ST o e -
T YT FIA AT ATNG T ATCFore=/IGgaT AT HE TEEAT T THF TEEAT F THTT-T7
H TS g 3% =9 a1 § ITH qiadd & el Tqarg 92 F a1 3= B o & T 27
TR T ST

feoouft VI Swfiea ag ot eam W@ T 39 g1 T 90T § A9 o o S i 9 UE 1)
TSI TER0T AT SAAATSA TR I § TEIT FC < ST AT FIT I AT ATHAT | TF FiT
AT ATE IFH (AT AANT AT o TRET adrer #) R oft fafa § Bl off smame ww
TIREdT e T ATATT Al &f AT

Srerfors AT

7. SHIGAX & I 9T & &g 7 o Fem qved gy Wertvg B feafaemes | 91 991 &
Fterfe=m g T A7 Aeate=neT e T Afa=aw, 1956 F gve 3 % = fFrata=maT & 7
H wift T FReft srer forear wea § s weparers vE ayp T fAsme, aeenta GEm, e feme, -
o=, wrfora, sy, aiferht stz arfor s & v @ & qr | 53 saex et AR sran
T AT ATt A7 ST 6 AT (S gt ATa




[T |—@ue 1] LA T TSI - ST 5

feoqufy | T swfieaTe S B U ader ® 93 T & S a9 w3 F 98 =9 90T § 924 F 90 999
& AT foTaeh TTeATRer T AT Ivg Aal (Well g, TS qEre T § Taer oIy srerae-a7 97 Tad
21 7t #E sefieam et ogs oher ¥ 92 wgr ar ar ag oft wiees afer ® y3er % forw arr gem
T, TH adT SRfEa Reg ST gy ardTenRTe/ehed airer & forw s =i BT T g,
e O 4.1 ¥ TAREE gaa-dmT % dav ufera sigd TreT ST FT w1 THI0T J&qd HeAT

LR

fooquft 11 - =8 sfafies ST S¥Tear MemmEet 7 § AR 9gar & a6qed fedl T@d § Sve TeTd airem
* o7 o9 smEed 99 F 4979 ARd # wead AT EIw srar asg Fge "ved g
geqToq faeafeened ofoar §698 & el #T gy emoa At §eIrl seEr
Frafaemes aqE™ R aferfaam, 1956 Fit &= 3 % qgd ATe frafEenes & =7 =@t
STTere SEATHT | STH 6 AT FHT THII-95 & HLAT A0 o6 wisar =©lt, Fawmeett 7 #
fAfee wras it =3 % g9qed 8, UAT T8l wed 9% UH ITHIGAT i TeTT q0eT | Taer
TeI foar Srom)

feoqufy 111: fRrorg offeafaat o = <t aar st vy Gt ot sefeare & oeqr § waer a1 T 9T 91
AT g o o SuAE dgare § ¥ wre o qgar 7 g1 q9d {6 Iwigare 7 T wear
g ot T FE U w e ury e <Y 27 e e S F qarqE ver g s
AT I ITHIGATT T I<h TLEAT § 934 [@AT ST T &l

[h:
8. STHIEATU T ATANT & Arted # Heiia ©re staea a1 gl

GEHTQ/ATASI AT A F IUFHHAL b ST T TR

9. ST =IF Tger & g1 TR Al § TiHad AT 39 a% FHATT F Tq¥ TS T AT AT & a7 F:rd
TATT FHATRAT H gOAd § FEALT g 7 AT q6 ITAT F Teadiid 9a7d 8, S5 Uh qradd
(STUSTETERT) ST FIAT BRI 1o I ofed T T 9 FIATA"/ AR o rexer &7 i e war g &
Iegid =H TET & forw s T gl

ITHTEAT T 479 7T A0 o 7f% SranT &7 396 AhT o I I 9404T & o sraee
FIA/TEAT | Tod | TFIg ATATT Lhd gU Hls T (HAdT § AT TR ATAGT I A (AT ST TRl
g | 3T IFHTEAT TF T AT Tl 2

qTEAT St STAT ol T HLAT
10. 7T ® o1 F forw Iufieate F e YU Fr ST FId U7 ST qrAdr AT SITAAr F a1 §
AT 7 (AT stfeqe gRm)

TLAT & SATET F a7l SFIRATE Tg A THd FT o Toh of THAT | TA9T I F Torw qrrar &t a+ft
ot IIT X g THEAT o 37 a7 &, DEH AN 7 Ivg, a9 237 g sraiq forfaa a3, sems aier
AT AThed T § 30T YL AATTH T TAT Ik [T Irrar i aat o7 QT FT 6 A2
gt e adieT, Teme 9T ST A hed THE T g AT & T8 AT 918 § JedT9q e 9T T8
IqT AT g T F ITAaT i el ordt T URT A8l FA § af AT FIT G % o It Seiear
FT &l ST
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T THTIT-U ST AMASH 199 @ AT

11. TRt SPfEaTT &l 984T § a9 aF Agi a7 [@AT ST S T o IHh T SATIRT T To9T THT7-0
(@fEfrere sitw vefiem) 72t grm
TG STHT % & THT SFHIGATL Fl AT TG ATTH oo %l STATT Tl gl

=TT, faasiH, SqeaATHS FIRATS, ST SIS

12(1) ST IFHrEaT TR Fam =T 1 a1 § 37 AT gIeT ST ST 21 99 8-

() e 8=t & ot seiear & forg aued= urw B g, st

(i) AT & F TRATIOT T TIMHT FIAT, AT

DESIEEERIARI

(iii)orveT srntora e & "etad Y =2~ 7 s Her AT AT I sAFHA FEA T GWET AT, FTAT
(&) ATH FEART TLEAT &F §, TTaT

() ForefY o= =< | |7 ®9 ¥ FEETLT AT, FA7q4qT
(7

(

(

(

) SATEAT STHTO-9 / TAq FTHTT-95 AT UH THTO-97 TET (70 § e a2 T =oReT T30 27, sorar

T) ATeEd HIH § ATEATF Bl / GEATET F TITH I T BIEl ATATS FLAT|
) AT AT S awhed QU g AT Rt Ageaqur a=F & famr §, serar
) T % Torw st STiEaT & Heg § Feterted |areet #7139t T g, st

(i) T T | TA-T3 T T ST AT,

(i) TEreAT & HATAT AT F [ ARE F a1 H T TERET I

AT,

(iii) TEversR T TSI AT, AT
(ST) TETAT % FIT IFHIEATE o ITE AT ATeT T GTAT SITHT ST TIT1AT ST, STl
(1) I AT IT ST T [o@dT AT T LT FATAT STTAT STE JTHAT; ST
(1) TOAT WaT | FATE FAT SrEH 3T RT3l BISHAT, TEHEAT & ATAT 1 TLHEAT FT AGEHT FLA
& ToT0 IFHTAT STAAT SAAGEAT TAT UHT 1 3777 Rty 9T F7AT o7fHe g; 774w
(%) TEEAT % HATAT & o0 AART FIT <k FHATAT T T 63T BT T &HehT &F 31 AT 17T TR T
AT afd Tg=Ts g, ST
(3) TEEAT F T TS BIF (AT T8 A= A & F4T A7 2), U A7 TRy = woh 7 g
SYHLIT AT TUTH 6T ST 7t 1T fRaTeH a1 U9 gT2a ST s w2t Hieam, 7978 19 TeaTie 37 8
7 o Ram=d a1 FE 97T ITH AT §AR I F €T § TART 6T ST G ATAT Al5 T Faterd
ST, AT a8 9% gl T AT, TANT L g0 IT AT T TTAT AT 2, STIaT
() TEAT T FAIATT & T ITHIGATT &l AT TT THTT-TAT o6 AT T AL HT IeA o [T g STIT
() 3T @1 # Ifeatad a¥t strar et T 1 % g, ST 9T 71T 3, Sasied T &1 99 a1
2, a1 39 9% suRTfars srfeRT (Frfeer iffrerger) somam S ahar € i |70 21 S9SN 51T 39
T % seanta 0T ST 98 ST g, § 9o & T safthe S84 STusm sfie/eraar 39 et
&7 7 3rar Ay sty = foro:

(i) ST gTeT ot ST areft et ofF et sreram === & oo fatsia e smoam)

(i) TR TEERTT GIT 38 Aefie oheft T At & faatsia o Srosm)




[T |—@ue 1] SIS EERE LIRSS 7

T a8 TR 6 AT Tgl | &l a7 | g ql 39 [deg SUIH HAAT 4 T Aqemaiaeh wrars
FT AT TR B

e o 78 2 T =8 Fom & o= i1 enf®q a9 9 78 &F STusit a0 o
(i) SFHTEA T = "@ag § ored T ATaad, ST ag 347 ATe, T&qd H3 Hl a9 7 337 |10, &7
(if) SFHEaTY gRT AT THT § T AT 9%, Tf= 2 T, = 9 w2 forar sy
(2) Fr AT =ARE, ST ATTRT FET S @< (F) T (T) | SedArad THcAl § o el Thed H Fed § el o7
ITHTEET F A1y el W T A7 G #7 At 9 qrar g, sk Frg sw R 12 (1) ¥ @ (8) F
STAETHT % ATHATE FILATS ol ST qohetT g
AAH AGH S
13. f&rferer Far (i) 9EreT F qET SAeaad 9=l § AN F e E aarHe i may agE
i Sl e "aT (I a) 9L0ET & A 72931 Gq2-1l § a9 33% 37 I Fd ar] S aaril
FT AT = &7 (T4 gver (Forfer) #§ waer faam sramm e ofvar (forfera) § s & fBeergame
TATHLTRT IATH T 3ieh TTH FLeA a1l STHTGATI il AT FIXT SAT<hed TLHEAT g ATATEHT & (o0
FATIT STTUIT|

FHTE fea T 3Fdteamt & form smefera ff=rad, afs i 21, & 93 & e S Meiia ==a9
A2 Sl | AN e g2 § 99T 2|

Ford o AT ST STIaT STqE= SIS ST (e I a0 STaT AT & F HHS a9l
F ITHEATl T TTREHE T & AT Aeqd= 9u-| ue yar grer (rfea) & smamr g ot
HATASET T FIATd gU Thed TLEA & [T AT gq JATAT SATUIT| FTS SANT FT T A 2f 1o ITIH
Ot o ITHIEATL & o0 sefera RIRat &1 93 & (o0 9T dT9Esl & g1 9% Aiched T 2q
ATATATY % (70 T AHETIT o ITHIGAT %l TITH HC&AT § AT HH7T Tal gl
RO it =JyorT;

14. (i) TeTT 9T | Td® SFEATT &l dATad qI¥ 9% {30 7T F 301 & LR I AN T AT
* I3 SFEAT & UITTHT H T@T ST JETAT AN, ST THeT & e 9% 94 S qrett
sraTeferg Rt it deaT & daw | smreterg Rt & 9 SWiaml it e F3d & T30 § dah
AT (THH AT TH GTHT T HIIGUE o & § STHT ST fHemha w3

(ii}) ST GTRT AT AT / AT AT AT, 7T (TGS a0 AT ACAF T F FHSAL a0 6 SFH A
T AT STTA/ATHLT TSI, 7 g a0 qAT f¥T 9 F FASL a1 o [or0 sefera (rar &t
AT TF, 507 | T T RIS T ST Tl foh o1 I8 & 7o 9 Sefteam #ar ¥ Rgike & o sags
2l

T A ST, AT ST, o7 (U8 avl Jor oid ® F FHSE a9 & (o
SFIEETI T SATUHET SR FIT TEAT o fohelt | =207 § 7gar a1 =39+ "Ar9evet § Rama/ ge fRw foar
FT ATAT 7, ITHT AN Aqg=d S, AT ST, OgE aw a9r s &9 F FAS a9 &
forT sefera Rfxrat & w8t e St
LA i Rl 0 B O e 0 W O R 1 e 2 R e 2 W 2 A s RS S e e s 2 e A s L 2 DS

Afeser fheaw & day § 8 sefieard £ o=, S oz fiftq 2, 1 go/femaa 78 a

ST

TET % TR F gEAT TS FAT:

15. T ITHIGATT Tl TLAT TIOTTH shl GAAT (o6 ®F H 3T o6 T & ST, SHHT [ ST e
FT| ATTRT AT TR0 F a7 | oefy oft Sefigam & == 981 w3
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Rgie g Sugear:

16. T § T ZI | SATaed Ud HAh T TR Al (9l SITAT ST A 1o TLHTL ATALTF ST AT0T
F TATT TH 97T H G Al gl ATt o IV (o F T9qT T@ga AT ITaT & YA g Tirer
TTRAT 3 ZETT 3o T T&qd THTIV-T31 TAT A Faeft TRt ot T &7 a9 o & "@ag 7 & 10
FMEL * Tae § TAT HaT sAraed / A qaedt T St #§ SU 970 T 8| =6 Hae § aeEh #7 [T
faw grm

T HE T/

(%) e et o =f/qew & g B g, e 1go & stifaa afq/adt gr, =

(@) foraaT afa/aat Sttt g gu 3aq et &fi/qey & g B an

3k AT | A &1 9T A8t R

q¥rq IS Feald T, 0 919 § Q¢ gl o0 & uH u/ET a1 e &g & 394 &ae
TFaT 21, I U AT] ARG AT & STefie UET 3T ST aear 21 ST UHT 9 & 7T e gl av 39
SHHTEET &l =9 A9 & ge T 99T gl

STV T G Sreie:

17. (i) STHIEATT T, AART G AR ST 9¢ 3 396 g7 FLd qLrh & Sqam, - g T died,
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& T araTet, Tt &F 929, , Z&F T A1 i A9aT, 287 & F § AT AT TAE- ZaF Geff FT F3q19=4,
&aT FT d1oeT Ud A= Faaa, g3 92 a79 UF ST (T, ThaTd a i Thard, TREit =,
AR TAE, THE F AT HIAT, T TRge TITEoped TRE=-Twh-Aieash -
T fRqTHREE aed- qfergt § gRE=m
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1.5.3 a9+
sqa it o fafer, St o1 ufaes o AfRwr-saae 1 3= - mraaE- segsrad - aferst §
T

1.5.4 IH9IA:

g T GEAT F FwE-F AR ghE w1 F eI £ gonferai- s w1 gh Aema-am
T, T % T e sraaa-gaura-Aitws forT wsperar, = § 9 |ra-5ag T2t 997 396 FH|
e et o F o Sa-wEmEteE e

1.5.5 sr=q: =TT Ui
raTere AT, 3% T 9T M) SHIAEguor, |TE) f TRAT 97 [, gREe IRl
AT TAT FTH|

1.6 ST 07 Fa=tTer o sfratert & e amer 1 q s

At ToraT TSI qoT oSt STiehl &1 I wqe-get 9 rarefier sirofest aur e —sroees,
qeqed- TIEATIT JIRT T3 9T THE STAd arel Soedi- Haadgaol a7 faars daaargril s
A ATLTIOT- IEITH-ITATRIIO] FAT TR STec-eroor & v\ Hfar & frgia- S oo §
TRHET FT ITAR-OSHE T GhA0 § T\ e ageE & @rer st | Siufg ud TRl -
LT TTT =T T =rfehca)

1.7 ST, AT AT STATH o Ha § 9] Fq=zal:

ST, AT TAT J&T TG FT ATHAT-- T T H TAGTY T Tged -- T9[ FHF TAT IHh Hoaras &
FATATALOT T TATE-- SFHIIT TAT T IATaT H TLEIT HG-- A AT 6 (AL 7 ST Taqadt
TTAT AT A/IET A, FATE AT, TEOT qierdt & O a9 ArareiT saedsmdii-- 9 A & qwas o
sfadae faFfa T2 Scrasan

2. LI :

2.1 TRT S, d&or, or qver f@eify, Far qum g, qert aur ogel, =rei, 9t a°r aRiat §
GEACE LI R E R

2.2 T, G TAT THTE! h ICATET Traeell TETT HT--gq (A=, A0 a1 a5 3T

2.3 TTerq TEEH AT qIErET § FH0r Ty T |

o C o

2.4 "9, s, Ataar, ur=ad, e, arera, Aurear, ST A saers F1 A qor
SEEIEN

2.5 TR TR FT e U ST

2.6 fafers Tt & F=Ta I TN F Thaefw & frEa ua fEtea- ayp gfawer- I 956 &9- I
" STALTIOTT- THTAA TRT e

2.7 HATATEIOT- T, &A1 TAT ATHT- ST AT TTRT, TTETAT TATEEATIT F AT 3%
e SATARLOT, AT, AT, ALATHTAT FAeITa ST AT FHA ST, Teed |
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2.8 T e T i Tehel[oh-- TANTLITAT ST g ATHAT- L] FATEST g ohl TATIAT- TR &0

3. "SI T e
3.1 T¢I T

FR(THL0T, TIRCATT, TS TATT o TATE TAT T H TYLAT TF qreT 0 JIHRT ATEATAE TS T
3.2 ST e T fase

forgta, savdrT Tnr BT et ol it TRETeT, T TAT ST TFRATH F AT H AT T
TSI SUTHT T ST, AT, T TAT GTeT T&T AT TRI % SAA9fash TRT AT e

3.3 "y FfeheaT sEgreT:

T T AT T TAT T TRM 0T TRATH g 7w Foar @fa=s, a97 aom 997 IeATei & 370+ g arel
TRTE T TR T SraedT g7 A= Aae- v, a.u.- g9t vt @Afes qmer- T8 a-apEt
Teaeeft fafarss ATl St STl & T THT e 6 S8 i arRi

4. T TAT T IATE ShATATSI

4.1 T3 THFATALS:

TTHIUT e STTH 7 Foed, Fg 39 1 G998 A TRag|

Fg gF T AUTETT, TLE0T TAT A((HL0T, HFUT G, 01 Tad g& TAT 60 H 6t AT0rdi T [orern =4,
Aot T & 3¢ &1 99red, TionT, wver, FBawor, B i sfiw 39T [H==r a9 9w o
TR, A, 2iee, Tad 2ive, [AaEmiAd, R, A, T9: G a9 garad gg| garead
(FeAS) T TATE FHIAT, FALH TAT IART e, ANTRE, Tal, AL JAT H@ve| Tt a7 FemEd go
AT FIAT, AYTAH A, Foeg AT 4 AT TG AT T FIFA 6 ITHLO & [0 Fq=agqr qeaeet
ATALTFHATU

4.2 TIE ITATE SEHATALS:

g AT T =TI, T ST, STEA H9Te, AUS, 3¢ ScATal SIE e, =, AT, BT, 99 &
v va fAouE, gufEa, aread g@r g T O8] MER, eashid T T, ISR, S & I+ %
3TUTE, BT, JAFd TAT FEA| T IATET HT T, AUw A7 -1, 08. a1 e
fafager, Sari= AT, U@ M0 91 o7, TRfSET, FETee a6 T= e SAA Al

5. HTE Ta=gdT 9T S=iRe:

5.1 /i T=d:

5.1.1 ST TYEAT 0 AT @ATA TAT T [GHAT, T TAT AIATL THAT, ASET 6l SAITHATY
TAT I8+ eI, AiE FHLreror Sfenamd q9T gaq 9 % H19 % SHST F I@dqT-- G 99 F TH THeT FT
FITHLOT-- FITEF A IcATa | T (Afhcashl & Fxied qo1 F1d|

5.1.2 9TE % IITEA SATI | ATATT AT ATl T TLh-- T T SR AT 97 20 AT F7 F
SITI-- 9@ & q1E AT H Alddh-- TS TEadd a7 g TATTAT HA a1 HLh-- [OradT e
faferat-- i srafersror FuT S9-- wE =TI T 3P § Faas Saee

5.2 HIE T



[T |—3vE 1] T T TSI STHTET 25

5.2.1 g\ Fr Aifas 97 TErEEE Bidear g swqeree-- g F gherr i At e,
TRsaaval, AT T9T /i IATE T TR, FTE AT TAT TAHLIT (HETT)|

5.3 37 IdT=:
FASE! F 3T IATE JAT IAHT STTRT-- T TAT FGTH 3T IATE--FASETHI F 3T TRl & T
STANT | AT q9T ArreiF (Ferr) fgarsd, e aur 9o q@ret & o saaa s

5.4 FFEE ITATE STATHIT:

FFLe TG i AT TFAT TAT T 07, T F 9 q@ATA TAT Tavd, TG FA hl ey, FHre,
FFEE HIE TAT STTEN FHT TRTEA, I TAT S1LATS. U, HIAF, AVST hl AT, T JAT TTH 0T,
TRV Tarepfar, TREEToT T STLeA, TaFge A, AUST AT SCATET &1 (A9

5.5 FIITET T ATl TYLAT T TTAT © @I 6 JIH IATET il s@@ qAT THT L TH FA w1 ST J4T
fATe™ AT AT ITCATRT FT T TTRTISA T A0

6. A= :

A 29 I29, A& it sragon qoT 8+ gt gretor affRafadt & seavid et S foferd s
F forT erqaTe ST Frett fAates @feam TSt # 7w [, SHHT SIEeae adqr = e,
SHATATSIT o TATATALOT § ATETAT ! FHEAT| ATHIOT T o o7 T9Marer Frdwa|

CEISINACRICE
TI-9 |

1 gERSItasl Ud arad T & Ay, Ser) ud e §YEdT UF S|A: HHA HT T 0|

arEaSTaeT s F 3=, T 97 a7 vd ga7 U S § YgUOT [HEA0r § geasitasht STauan
fAOToett, STaTogel, ATShHIATSHT, Fashl a7 GAFHAT FRT 2 a1l THE T18T TRT| HHAT T

et 1 fafen| FeAer AT TAT Staarg giawer f @fet awstitaar i et s [EEr & 33U

e AT

2. TR daTe, &F, aTaTHEe, TREMhEe S3adT 3T S & AaHrareTs® Tge Fed H el 0

FTTATLIT 3T I ATTAF Hged il FATIATU

3. TUIEHE: AATGTEISIT: T AATIASTSIT o0l AT FAATIAS ST BT a7 S faqeor areswheis,

[N N

FIAATST ST FAEIeATST o T&F AL, HLAAT T 9| ATSHES (RIS, THETATST TAT FTS AT HT
ATHT |

AT - (THTATETH) © FARTAT, o0, gOT A=, 9eHT] @AW &Y [rag |

AFAETorET & asineor & At gty 1 qaqras Faw, Sraasisit Tl # Jeqa-1-
Ty, TAFore, SHERET (FHIEL), TorEr, o9, oA, TR, areras, e, TiousT,
(SFAATHRLY), TERATTITSUET, FAET, FATHT, FATHT, FHcfaadt, TEET (FFIE) ot (AT )
TR (1Y), ferferaT (wrer), sfahee

TeeT T I WY, fowTa faefiae i, #1-3 ST #1-4 qTer #7 o7

T ST AT TSI AT TRALT, TR0 U= | Jory- SHH TR i Hd| o1 Tas

& TR T GOTT, STEISIAA, TINEITI] AT & STIN

4 ITET ITATRIAT TAT I(EA : T ULl FT I8, ST Tl ST F heg| @I, FTT, 90, TATAL, T
TETAT, SHOTET, TaTaent (Fefier TaTet), FIeATIE, THILAT dahel, e, LT aIT STl & &idi & &7 |
o
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AHE, A, AU T ITh IATE| TAATSIT| AT 6 Tv@H H JHAaTeqiaant H7 Agedl FHofl
FALTTT, ATAET (T IATH T ITITAT |

5. SRS UITThaT g@oTdr, HHHTd 3 oraae| FIfeeT, ITF, o Ud S go7 Sae| HidsH g7
3T o |

TI-T-2

FITAHT STTAehl: FHITAHT STTahiehl TATSATI TThehgehl oliT Feheaenl FIAHA-- FCAATHT AT
W—mﬁmﬁﬁmaﬁf‘mwwaﬁﬁarwéiﬁ@ (iRt i) T Frfeeat St §3==T 37
FIH/FRIAFT e, Rreet afsmma qor smerfy i Ffeer Rt (sReaeas g,
. A TS, 3 F1, TR, T AFE TG (SIS IO ) Y T4 3T w1 Fesh, hivadh, Fex
#T T AR AT Ua FFAAHH| FHITART HohadeT T FITAHT ATl Fohd TTEHAT (SH-1 TEH
ATTR) | AT AT SALTEA, TAATSIH, FHITAHT =% AT AT(VaT S| [RET H HATHF 3T HAATHT
FAfSr=aTd T3 ITHT AgcA| AEAS, AFT LA TAT &L~ [OTEAT T ATAT- HLAAT, GG AT AZcA|
2. ATATIERT, Sfvas Sfeehl e A : Arqarorh &1 FHE o S a9 THEEwedr Jagromy
(Fefaamedl) TRATITCHS ATTATANT TAT TgHILH| Hgadar aAT AT sivas A== (A== THe
FT AT Figd St A== dir fEafeem) R e Jo R agaw Femrta, R g s R
e &7 vad e Faadd (S99 T9TEEE 3T A oY) HIfdraer gt d9mTa ud
FITARTEEAT ST (AT TLAAT T SATATART i) STTHE TAT TEH Tl
AR FFAT A TIEIAT 0T FLAAT TAT HLYTT| AAAF Fie AT S ATHARE 1 [Fgae) agsiia a9
St e - smTon, TRarate e g Sg@ T B # s, UL i
3. UT&T YA, S TR JoT 5@ qifeaeht: 9189 o+ @ Gfear - yaer, =99 a97 60|
FLTTAAT, T TEHERLOT, AT RS 74, SATTH T
AT FEAT TAT HHL AT TS| TTET TSI | STESAAT 7 STANT| & TALT T AT ST iT0e01 -
ST sfaeor & fafer aum aresii= 79, 9T S § Aok trE et et e IuAT|

a9 e qar B=wr o) (FET) ST aire, (Se-uer, SO T wre-ad
TLE)|
qTireRaT qT faawor (FraTe, e ofiY aTeiEen), ge9Ue siY agragm|

4. e TRt Fa T e St et Ster qvaee, Eiest T a7 S ATSAA, @S A

TERTT T[T~ TRTET TTETA AT STTTHRATT, BIET--HIERINANT U FHTad qrora forad ofoet g -
T (RIS q9), .3, T4 37 F o saue (frvaw afga st s argsie)- o=
AT @ AT ATFHTRLOT FIERIA | Taraoit rgrea aor w.drdt. sgoom argeem fadewr
U ATEced U= fhva, dgimva, IS0 v quT el | i Sura=Esi # Agdl
THREATTT F & § FUH (WA RefSqe FuE TAT TIEIG0E) JTHRTdr q2T OO, T 0T, Strord | Fia
a1~ Il TEATAE THId, FT TEATHT H IThT AT T ATAIN, Fhag Fohd Fag AT Taae
IO TRATART (AT, ST, FA0ET, 9Tq)| B Ud ST RIS | STt il TET AUSTI TAqT 3]
S| el T ToheAT-- IHAT ATV AT TL JAT HTALA9]

5. gfefRafa BaW TaT 91ew sEien: aTRiEIaE F | FHE R AGYROTT S Tidh| aTeT

ATHAVSHAHEH T ATV AT IAHT L] TFI 37 IEHT Ageror (wree e afga)
AT o AT % T&T-- FALTOT, FAHAT TAT ATATISTRT ATIAT| FHheTao GTer, TITFRAT JAT I

e FH| S TAfaean sa AfEear, aqEar dAfawRt a7 aite® av e ATgwnl 97 qEHad| Sd--

TETAS F5- 0% qra-|
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LCIDCREEIC)
T7-94 1

1. AT HTHAT
Fiew Rrgra, greament srfafamaar frgra, s aa adisor (e SA1fa), T3 B i =ATeT,
T EH AT | F, FH HLATU, IS IST TLHTI] T FeAT| TH °T 37 SF Feqhi =0l (|
2. TETIAE Aree:
SATIT AT, SATIAT AT o STTETeTor, ST AT T FRaar T IATfaa 39 a1er 13, STl 3o,
T GIT T, Tg-HATH AL TAT IHb ATHIT ATHALAIT| SO § AT T L[0T TAT I [ZE[T AT
TATST Arerel, FRIgia ST TAT AT STl il STFLTIOT 3] hereh g (Tt H. 0.3, aa ),
THFAT SEN | e H, +, Ho& Nep, NO, CO, HF, CN, CH-, BcHo@IT CO I STSIT STaer 9T 31
oA Gl &l AT, Sae e, AL qTH= TAT A AFTS)
3.3T9 JFedT (AIfere &)
ST & THE, ArAHAT B0 & RALrw w1 Fow, Geea qafa qor feea @ (Feeannhs @93)
ToREee weTehl, ST SEAATS AT (e T T T Ioor@| THT TAHT & =7, 5607 &1 =9, Theea g
THE-L faaad, FAe AT (qEeierd =) dAgea| squra Faw, AT sessegaa g7 3+
amwad| Nacl, ZnS, CsClp, CaF,, CdlLd@aT s it §¥adT| oheedl § Tquidr FershaTHITeH q9T A14-
TETSRATTHICH IIT, STEAT 2T, AGATAT, TALAT AT TTLIHE TETTT
4. 9 AT
FTEqta AFT AT FTEAT HT THIHIOT, SAAL- AYH TREAE BrdT, TET FT FAHRLT AT FifdwaedT
"HFEAA" T A (AL, AL THg, AT I oG TAT A THETa: |
5. SEHTTThT TAT | TR SHEHTTT e
ST TEld, FFEATT 3T TR, T AT qAT A Soll; SSHETaehT 7 o gy, [ 92
T o 1 T Bt T F TRt ° oo T Feraata, At vt § o9t vg vaedy afade
T IAH! 1T I AT

SYAREGT A gET FEw; Ut UF SEe wed & ®9 §, Ui SohauiiadarddT
ATSHHU AT T FIT FeAdl, ATRITAEAT T AIIRUE, AT RIS TATHSHARIA0 1T AT 6 &1 Fae],
SIS AT SEHTTIAhT T ST )

gER qAT v daedru, BAfEd aqe Joa1 [T Fase ®a9 sower«=s, qoit a1 F¥aHs
AT AT AT FAWTTAehT TIT9T, el I SAfHiharet § |t 9|
6. TTIET AT T e
(& TETAT | ATIEAT QT FATRTE- FATILA THIHT; 5 TETAT 6 fory srareet e faememd 73t &
TTEEAT AT AT ity g9- Igav aaT Feay #wifas Fea arTstars e Ty, 3961 g
TAT fReToT; arfae s SRR ®ere ST 39T fHegim
7. e |
Jae Ta=[d ATHT FT AT gohet (Ha 1, AT F10r T ATERTe ot o for Sarsgeha dAid e

AT T, ATeGAT S TAFS IR HHA SIS, HAL % 5. TH.TF. FT TTIT AT ST ATITIRT: e
T TAT T AT |

TAFEIE T THHAANYS T 58I, =TS g|we &t &%, REREanT a9, sfafeya;aga e
TR ATeaT T, TAOITH, TEI T, Fha- FiearfAi, ST aeuTca® saFale T 39 STAI
8. TETIHF Tl
ATHTRAT 2T FT qresar 9¥ =dwar, g7, T2, BT Tom sitdes #wrfe £ stsatrarsts & @ &
HHTHA TT THIHRIOT; IGhT THTLT, FHETT TAT F@AT ATATRAT F T qHor; 3¢ AT ar &
T FT I Tl e Rerres agfadt g ga afwiearst 1 sterad d9e i Shuorsaey
g
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9. THTIT THTI:
TeRTr T e A fere arTt g Ao sEedT 7 Aa T gIES o ST gATSAl o HeATHhTer THTAT
TR sfiT Freedy Aty

10. TSI TIEEAT TAT ITTHAT:
S ATl 9 T 7 et F7 stfereroor, sfereroor aHarT Y@r-A ey q9T a5 A sttererr
TET; qE AR HT HgTor; AuAnt STt 9% afwtnar & srfsyerer i Grrtaten

11. ST AFTA T THTA:
St @= ® arq arad qar R F 9w e e (earfas Grar 3fd) sreAreE, Rt
0oL, SO AT Thaerd, ST STIeH TS, ATSehT qaT HUe (T H STl HFT|

12. q9=T THTI:

(F) Tl o=, GFa 9arq 959 | e fgial ¥ 9=, §aear seeg fagia, e fiee
ST =l SHH FeNg, aTq T 6 qanid TAT Tl (v STFeH i ATt § Haidl 71 Saam

(@) AT AR | ASHHST (FHTEIHar) | FHeadT e o1 ore, .91 0. aTHEHT;4 T497 6
FHTITSI AT GFAT HT (HEH THIA, el T TAT agATHnT 9, q20- T 3T 396 (Hgia avr
AAAA LA H TTAeATT A STTTTRITAT T FTATTA0 T HHAT 20l ATINTAT TAT AT [Tl

(1) He FTATAAT FT LT TAT I GLAAT,FHIFTFAAS VAT, FTAIAA BTESTSE TAT Hed ATSHTHIA
RHIEED

() UTHTEE TUTAT F HFA, HEA AAhA HEAl H OHYUO, HLAAT qAT Y, THEA qT
AFFAI TS E S, THEAT FHGHAT; A ted ANTHF ATHiHATy, e sfaframd, yagr s
ST ITHT ATHALAV, Hedl- Hee SATawe qAT Hee TATI T= ATl A

13. 'UF' seA1h qcdl T qTHT TH1I;

AIATEE ST TFeATSS: TAHI, ATFHHLT ATEATT, FFh T AT TIFCHT I[OTEH; ArAATES HHae|

14, AT =T :
a8 NHa, HF, So,ad2T H.Sos, # srtaiamd faemas e g it smwedar, s Bemast &1
AT AIS, T IF AFATT HIeTH, FAEF [ UTHE TIT U U]

TI-94 2
1. AT agedSE do; UTrETewRdr, ST ULETEHRar, e, USerd, RO, hgeid Fodid,
e
2. (F) srtferaT Trarfater: sarewon gT wrefas atefwarst it Grtatat & serae i g At
(T T AT T THTEATIART T ITANT, FIH- AEL TN, Feaadr oo, oEm =
FTAARATTRAT F Foll STAUTH- (TAT) FHHRTHT TTEATT T Gegadl; dnaor Sorr; srfarirarsi a1
S IIREAEREM S RIRISEAERERT
(@) AfafraTeiie wegadt: FRAMIH TI7 FRAEIT A3, FRAHAA, GF qasi (B I=eFa)
T, eSSl TAT ATS AL T IATa, SATIAT T qom sfarfwam
@) sfaeama=r srffeamd : SN1, SN2, SNi', SN2', SNi T2r SRN1fFarfateat; sfaaefy 9z T,
I, FIIA, TR, 2 S8 geMEeaas® A died UrHIeH: JINH1 Al SAFelthic® qaT
R EERIEIEEICIRIERI
(=) FaerrwsrffraTd:E1,E2 3fiw Eleb FrRamfafess,@ss, qom giwaa - E2 stsframe #§ R A=,
arEiferfes® SYn faerae ufee qrsdifertae, IRra a9 wiy &)
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(F) HFAT ATFHRATT: C=C TAT C=C & T Toraemicrs ddhad, C=0, C=N F oI =Faaiihierame s,
TRHT AT T T Teed|

(F) AT AAT-TOaTRA e, giRa, J5A, Ja2-EAfone, warehl, BEd, F09, F, el a7
AT - AT AT |

3wty fafRaTd (Pericyclic reactions): a0 3T 3ITEYOT, FSAS-gIHAA HIH- To#l-
AT FARATH AT - ATSFATTL IO ATHIRAT (2+2 TAT 4+2) TAT FRwmeriass foge (1,3; 3,3 797 1,5),
FMOSTTHH]|

4. T fBEm qur afefrreat f Gt oee J99e (EEEee UeRe uad |igd), F e
FeTI2A TATUAA TS T hIT TSI HEWOT, FhaTT HEuor, fEge-afouaeh, eaww, T, T+ qar
TRTTHTERT St

5. AgAH TOTTAT

(F) TEATI T AT THA: TgAh (ST 3T I SEANAF [UIe, TgeAahi i GeqT ¥ AT 37aq
AT STHTEA (AISHEN), ATee The (T, AtawTies JorT, eam=ar (Viscosity), siex aqg fagmr vazfa
FIXT STUTATT AT [T

(@) Fgast F [EI ST [UEH: FEE agAsw- TIAUEAA, TEAEer=id, AT TaFaiIEe,
TEA, ATSAM, A, TIAT TAT THdH EES| AFTAE qTgeAh- ORISR gATSSH, TSI,
farferr s farforre |

(1) S FgeH: A, SUAT, ST F TAYT 1

6. aﬁw % HTW W 1030, H|O4CFO3Pb(OAC)4. SeO,, NBS, B;HsNa s 3T‘ﬁ“ﬁ’a’l’,LiALH4,
NaBH., N=Bali, MCPBA.

7. ST THETAA: AT Fra ek AT T TR AR ATAHRATE, IO 3T Feay sraey,
T 3 e sTaeaT, Arer areg-13iT a29-11 srteyferam)

8. TFEHT TG ST HTAAT & TTEHI H IAHT ATIIRT|

() =T FreFed: TRo=ATo srq) qweaTiaeF Staemae a1 auff e

(@) FFEE e GoeAnE o), WaE H-awwnE A, agaHE qvEt § Geared augi w6
fafergemaftrm

(1) ToFCiA® TFH: THE v BF Taemt:Nmon ¥ F@ 9T HHA  §YRAd_fgemae =
TERAAERE AT | ATIIN—agae- e Ham

(FT) FATTHHRTT FFhIT SAqATE: ATZEH AT ST TIAEH AT Tt et (9% ST HafenT FaeiF,

H' NMR T |TeTI0T FHTa A ST § S|

(T) AT T Gie 9, 99 9%, Stex s, Heredad dih, ATl fais AE &7 @S, o-
EEEERIEERTARGIEEIG]

(F) TAFSIT FAHT AATE: FFTE A HHT TAT Hh AT

TETAE TSI
T 1
Ge-F
() TLT TAT T TfAht

qLAT I 9THAT, Fqa0T 37 Foregeer, warg, Afat=g=ar aiseor a7 afeaw- g GHET- aeardr i
THA, TATE ATAT| T Y TAT I gIH-TATeE S&AT TAT AT [0- 2T (A) HT T&1dT H TATI-ATAIE
T AT, ¥, S, a1 ATT S [Aeawmas/Zorey, aaies (Fgia auar Suese Riews auar a7 % H7m-
fAeeT T A= ITee a3 &0 A(E-<6 JoT Aaeg (Muad (FefonT)--aeelisaor qoam qAaq
LA AT-AFITST TAT AT TATg T HohedqT- 319 T T Tag|
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(T) T A=q0

aroTtas ferE=oT urie- fEAEwer 7 go| a9 GdT FEE- SoHE = awor Ui FHE A & thed
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FAT T GaT, AT, JaT 67T H TATET FTA ATl F1ah, HITdh, TS TAqT ST TOre|

T HYEAT: TRATIT, FULEH & FRW, THE-aT qTAT T AI¥EA, dULed GaU/ET FT aGeequ qar
STaeel, AT, YA HIadT, F1e (Ceal, TA S AT T3 T IZT, A TATa AT 37+ =72 ¥, qaT
LA | AT AT IIHET, &1 FEEF FoA1 HT T AT FATT, LI AT QT STA & o0 Faed =l
STAET, T TUFCREAAT FEITET, FaT T GETRA H T Tt fil GIHFT, TF (ATEZT9) e # (F7e)
=%, 91, T. U

STe-fas e Jaeer:

ST TSRl T ATLTIOMTT THT FETIT Taweld HGeT § O 91 TAT a9 F&AT =l SJIHHT, a7 TATa=11=
TaTg M0 & gae § S [AArseht w1 G, 98 o fadia, faeaad aour §-sge [,
e & FIEAT™, ITETE TIAT TEdT &, FA0 HT T (0TS Taeed T TG0 Faeft Tw| 5
T AT |XEA, AT TTHIT TAT A TAATSTR Tawed, q9ieaq ad &l ol w1, TEaHT 7o, ad
Y TS, T AT J1

3. gETaCei H¥eror 9T S fAfErear:

TTALT; HHeh qAT Aged, AL & [Hgia, Fadrao, IEm a7 o= Gfss a=aga aatatest s&
gae, AT qaTEEw TRASET, SEEAT gl w1 I=1E 9 T9149|

T ST, fEasTdt arad, AT TATE, SSie ofere, R, T a9l THE 97 == &
ST, TATELU( 3 SATHA, TAq (SR il AT T HLE0T H FAT TAT JeAT o0l a1, a0y, A
TAT ¥ TGO 9¥ FRF307 TAqT TFHATH| TG H TAGL07 A a9 e i@ it I9Ta gedisd s
TSRt T TorehTer T AT g AT R Taent i qaia<oi T SeA0 AT STATIT Tediad|

4. &7 AT TAT AT ATATRIT
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T AT 1 AH AT, TEQAT JAT THEATEAT, THAAT0 i 396 ITANT, SIH &4, a9 &0,
e, a9 g8 qUT F IRATMTES T8, S ScqTad i S, "aid TLIe0T, IThids a7 q7 &g
T | F&T ATT FT ITART, ATTATATH TLIEATT FIAHH, T, shiel q9T Tdded aI1a¥9T & FIAre gq <
TAT TSI, ATATAF ST, qT SAAATNE FATT ST SO T "8 T9" TAT "] T | AW -ATH
EREISIERIRIRE: CRIER]

T I -2
Ge-F

1. a9 Y99 Ud J9Y T

29T 7T Tagia, wiafds, W 83T U Tiaehl, Jaq ScaTe g6, Aaad, 9 adq, a999 69,
IR F FRIwE, a9 TI07 FT Teed, AT0TS a9, a9 Ar=gad AT, e S9:- (i) T @y
TISET, (i) IREQOT AT, (jii) AR, SERIT a9 77, (iv) STFar i (v) Rt qom sfdremm
QTR ITAT o [Aaor: ATHIOT a7 FHTT FT Tod, TIh a9 TEATRAT T e

2. FT & T T

AT ATSIAT, oA T JAT AT qTeF T FH{ead TISTAT 6 AT, a9 HAEAT HT Tg-I 9= 13T e a1
T IR TS, FH AT TAT FH TISAT, TR ST H ITe0T TIHET, ST AT aIm o s,
FATE TAT [MF==7| WS T SATATSIA, FTH HATAT T AT(UF SIS

3. a9 fAeqTe-Fed (ALe) TAT TH-HaaT

AT TE(AAT- =T FT ATH, B3, FATs TIT A, €T (G4, TG (L) A= (TGH) HAT, TaqTT
T Faz, (FTeT) ATMF Fiag, =g @fer 77 gfdzel q@ue (W1e)| IS TUET, TS TAT &8 (F0E)
AT, G Haad g1 a7 Ao IaTAAdvT, Sael a7 Tdael & o ARITers =41 o |

4. AFEAIT JAT AT So(ITITLT

T FALAT- AL F (AT T, AT TAT AT b | a9 SN & GoAd Hgid| 9a= qarRiT
AT AT GEF TAT I AFST 6 Al F GrA HFid, IL9F, THE, Tiaael sTierweaar qo H=wo |

g2-g
1.3 qTIeATehT a7 oIt et
FT qIREATTHRT - S AT 99 d §9eh, aq TREATA-a9, a9 FHE GFheudl, aaedid  HheudT,
iRt Ferrm quT TR, TTITHF ScaTehar, TIwE =TT AT ST qael, Tdae arara<or 8§ 97
T=AT (T@T, ST A, AG0AT ThT ALAdT)| R | F4q1 & T, TATGAT A Tg=, HATSH T9T T8-
TISTAT, FATAA, ARCAT (AT, TAEATT FUGTAT TAT AFTEATT-ATIEHT (FATAT T ALANET) o TATIT
frgra, a= aRfRafadT #71 920, Fead IAE (FAFA ITeh)| AT TAEITd FHI FRATT A=
TEfaat ® AT, g aAT AT qEiead qarsiueftT aveatagt 1 9=, amagta, srar, Eaer
TAT T aF FATITT| oY FAEfATT F FET FLF Iod AT [AUTHAT FT TATAT FeAd a7 T2F 3T
I THTI A THF |
2. 99 T T9T SUT T
ATATALINT T/ iR aF 3T TATU, -ATRIA FaT FHeamor yfafea i frgeq, ahagT d@iadf, $Smm
AT fasht, AT-Ahe! a9 IcaTq ( UA. 21, T, 91.) TRETHT 3T &=, M O, qefiad 9, faagd, g%
([2), ToE, dq, T4, fiweir aeeat, FeREer A T FWET, FAT AT ST TA-HAG, FHTEA AT
IGREAGE
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FTY, HATI ST TRIEA T SAITRAT AT Aged, T % ATHT FFd, A TAT AT HLTI0T, HIT-
AATGATHLOT, ATH qIaa a7 g wtgan Wi #rs, smese [mirn, or s, wrege i, o,
START, HIEa ArS-HAI, 07 3990T; [ora (arféeer) are-Meior, o7 ST 9a # FiEa #rg 32
F1 g feurfa s wiasy # feq TSm0 TR FES T67 ¥3T9, SR AT Fg A7 1 AT S FqarT
fRafa, FTy TFAeIT=, W st it STATAT, THET0 a9T H97eTari|

FTY T FHITAF TAAT, FTE F QT TAT THHEATY, 1Y (FeFaw) it qg=m- e gl
3. A HIE JAT 77 Sfia A=

FAT T ATd- otorg AT 4, foreda® AT (USreT), FE-HhE TAT ST, aTg TZI0T HT a4 I8 TA7
TAT BIVES SIS Ioh| AF1 1 &1 il GATRAT, ST T Ta&T, FIOT, UHATH, LATHT 3T TAT TAIHH
TAT ST Rgesor & arey) 1 & =1 it g qeeAT- suseer ot &3ty o % Fe=a o, s
TAT TATALONT AN, TTH(AE ATIETSA % A& [eFa q=1F G| a9 I JAT 41 F [ A7 &l
FTAA-2TE-3AFaTEE (CO,) & faetae § qiasmi=rhr qur Fafera =aw (AR, =8 =9 o aar 9
STt 9¥ fAgerr i e fateed, a= shat, g s, stfasaor, aarfeee e (@rf=m), =2,
FTET T (AT HIET), T, T TS T AAT 6 G0 I THE A 7=

4. T yd-=ggeT 9T

T - aeAT-H I g - AN - e T, AR 7 IS A7 e, TR TAT A-aUEA AT
H TGl 7 F@ TAT I Td ITAHT T (Fed) § 9Raae, ST Sa-relt &7 ToF Heior aur
serqor, fAstt & qeorm sgsriaret it sfaer; Aafaa @ oo i i g+t it Scresar s giEw
T ATHTIS- AT (SETOT,aAT T TEqell T9T TaTall T Ted |

Fema-a9 @ #1 =fage 1894-1952 TuT 1990 i WRAT a9 Hifdl e ad #id 1988,a7
AT, H<H a9 Tad, HigaATall HT A=, SHH ITANT & Hafad aq A aai adr g2, feraw qur w-femw
STATE; Fqq aq9ae, ARTREIRI S TAAT TN TAT §AATcHE Tad| [Aehea 07 q&T ATl a6
TTHA a9 W, 39T, amT FEwd, AR a9 tea=ay, 1927, aF e sreafaaw 1980,
FEISITE HLEAT ATATAIH, 1972-307 ITH FATE, AIAT A= Fladl 7 AT § ATTIRT| F1 67 GAT
T TS 3T I9T|

T 9 -1
Ge-F

(i) T -

dea (Thaw) e fie, geeft &t St ug aiaied d@v=qan  JRAuEeadt ua qeEr & o,
SATATHET — FTLOT T IS, SATATET TGAT, STHFT- HTL, THTE, THEI-HGATT, AT T STHIA T,
e, TRHTT, T G GaETar, TET G e gl U 987 R Fich| Ggiaidiy Fedmae - 9767 ud
rarfafy, a9 a@ fAwaror, we FEdaed, auRatadl, 1&@9qd, TEeTd 9d9ddq =91 "gET i
HMETT

(ii) ST-3TFfa A= v qa qaEn:

J-ATFT @A A qAGT AFTITOMT| ATqT TF ggd AT | S-3AHaaT, TAAT I-3FHd U AqaTg| 9-
AT I T Il ATAT| AHd F el §3aaT Ua 198 G & g9 @fasr gaeor, Ffe
TIAIRT, S [T U qA7a<or STeqa | -3h i &S &7 ST RT| AT 3T HETarT #hf §-3hid |
I BEWTE TF IThT ATSAT- TF HATE BFa FFahg T eq| T STWE U gaah a|
ARAIHEY Haad STIE| ITIE AT I -Tas § gL HAGA & ATIIRT FETTh AT Tzt
(GIS) 3T =TT AT fErsasata wxfas 77 (GPS)!
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(i) FE=AATHS -

J-AATHE FAAT TF G T4, THIT @, Taad Ua fGFia Sregast a1 goed (WTiees) Ta
QAT TaTAT AT iaaa-fagta o it da § fpta fes) G see F saeia afbst v ot
AR g9 U Jer-avfieeor ud frar fafen aom, oo, dvae, 9 (Jie) va do {uw B &
gt fAgon srearataa faeaon Sreectia ue faewor 3 &= et geen et aiEat w57 9=

que-g

(iv) StraTew fa=m:

STTTA-TRATIT T A9 TZ0d| TSt @18 3T qeH-Sared| Sared & TRequ & e &fa= g&we #
TEHA-SITAT9H | Tg-Haed TSI e g, [ISaarddt Ud 7 99z @G ofeqgq § gen-siared &7
FIART| ST SreeETer, afFAaET, TRrEATSRAT Ud UeTSieT #T sraia e, - e
v fasTEETy yEin v, g, IR £ i sEnfan g, ufEdt v
TrEHIT=AT (Zrhn) & frEmErd vt foeErters s ieamT aqeafa-sa @i g9 gl

(v) TN U AT & -TFa=:

T SATHHT T ANHT0T: AT T, A T, HIA-EAT ST TFah T4 TAT ITHT Aqgae| AT
& REFAAYE AT F AL TE FTHIer| WIS, aAedd-sTd ST SE Hged & JaH H AT &
FASHHET AT T T faaeor ud srew s &7 sreqae| g HiA7 aueare-Hieaa | Firaaagd, ot/
TTEUTEE, e i T Sitaqad/ AT Jad| qasra® qaiia § TR STHSIET § SAarg 39,
RIS AT AU T AT-FeTat 7 reqa=| AT 1 [Aadtae grar Farer 1 &)

(vi) ST-A=T TE AT g-las:

ST Ao AT A HT AN A HLIT| TLTETA ST 1 A1 ALAT, HLGTT, TAFIAT, IFATAT ATASAT,
ITRTEIAT UF S99 UM, STAd HT aviaor| el & TATd [FLraqr| sroste @ &5 | qaorse
FAALT| FAT *F TH| TTATE G0N SATRTHIA| IS T S TOT| HHASTA [THLT| HIHSTA 0l FTHET T
S| AT STA ITSAT| AT 6 SSITAILT I[OTEH | AT, TN TAT TAL 6 [T J-AATAH Aeawor| {707 a3ref
& =T H g AT TTATHaT| EEAT-HI0T, TFHATH TF [AaTH| ha-Ue T S|

T I 2
ge-h

(i) Efar s

foheee &1 T ToAT FAAT a0R0 AP heea 4 st heed gatafa &1 =g w1 % o
JETUT G FT STANT Foheaer 0| Tae-¥ foheeet fast & e

A FaAThTT genaell Ud 39 ITATEA| AT AARET @ISl & TR0 [OreH| Gl § agaordr,
oot wror, fgeraada/ srgesie, T U Yo

ettt fAferre gf_st awt & wifas vg vaaEE e fBferel &1 3=qrds aufiEaon T ue
FITALY AT F ATHTT G FTATHE, FIEAES, GHEE U AT a1 F @i
EPRERIEIRISMRIEBCEIRE

T FT IHEA UF foheedd Uedlse- TATAEe, TE-3AHEe UAIISe Ud SIEeHEe - AT Tze-

TrfersT TETT #7 fieea Rt g &7 e vd Saiiiaon e 9t 7 T U 63T @l

& SATAF A IATEE, AIEATEE, TRARIRE, SAeTfAforT Ud sTaeqfaferd, aHree, UAiarEe v
AT AT T JAAUAT TF AT | FTA T3] TFET SATATHET I &

FTATALOT o THTL TS HCR FTATALT IS U Heer| e qT (Fer) Famimetors ue geqst wratawor ¥ foro
TqAefT T UF UF T F UF A@| AT qAT F T (FA19e) TF AT FTAHHT, AT TF JeT
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e 9= T FATAL| AT TG TERAF HIEATALOT| JATaLT TF IATeeiwm, THersel a7d &
ITATEE G-AFT(AT T

(EEGIEAEEIRE

FFETAT e HHTo Y IieraT, THEAT T fAATTa a9 (A9g3) & [UTeH TS 3T @SS AA-ITh

FR(TRT, ST U [HErTor qatawor| sEaTar aeeft siY SEH S| ATl HAAT 3i¥ IAHT Wged AT
GRS 3T ITHT HEed AILT o ATETal ZIT003T|

U

(MEURERSEEILE

FAEF ATCH GIAS TS I3, FqEF FT Fqaq TA9rd| e [era &1 st gfas g F At i
STRAT| STAEF TATHIIHLOT T [HAA| TIEF AT A (FATAE) Td §LaAT| SIS I T &
U= AR, qiaT, |7, T, ofter, srear, frerst, feefqem, A s oifem vd sienfis
G o Hgedqul AT e 7 -FEF, 9™a & wEar ud ugiierad w1 HeT) g giebs J 1
GIAST SHTE T HLAT U STATRAT| ot @isT Saree i qqat a7

(v) @A -Fa=T:

qaeqr fafdr sg-asmfas, s-wifas, s-Tamafas ud g-ameatas| Tfa=a el aed == F7
ATHAT| AT TAT GAA 0T (A= ATTcash Taeh, ATRIE @il U THaT Fierst Gare| @iast

TS LT T TTER TETLA

(vi) -7 s qur watei -fEsm:

Tl T ArALET ATged: g TAT IoF(UE =l aATae| AT Al HLHAT TAT I9TdE U qcal F [Faaeon
ACTHT=E qea/adler Ted| fheed TEMS & | | ggqt & TR, [aers dean qamptasar
AagFHahdr| JTEIHH ST

T Hahe - A8, T-Faad, Teid TIEd, [hT Ud SaTaATHaid Bhamaard a9 =0Tl gl
LRI T G s, oga @a e, st aur Geearms aaide fuem, 39w &1 93w,

G AT T ST ST FATE UL AT JAT IS A TG, TH&T TEIUT| TATAL0T LT - AT | et
3T

T 97 |
gT -F

e dtsmrfora

Afzer a8, IEE Aaar ud @qadan, ST gAfy, g, fawn akfwatEdT afke aute) =g
(FFeE®), Fe1- giieed THA, ATTAATF AT Ud ATereqiors diaer, I FOwaor #1 ae0g, 9<hT 0a
TATT TR, HIATAE &9, TdaT, GHLAST UF gaeqdr, @fga 7 &1 e, wife, dasmei / Tita,
aufaa, o gufia, ofs, efidm, Fuw effha =1 a1 o7 sfverefos amn a9 2
THLTAT o AGRIF/ATIETH T Ufeheh AT, AT (1% GETdt aa el
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FA:
FTEATIF ST, HTHTT Hiqcd, ATHATIAT, AT ATETHTT TH, ATFAT F AT AT FT THT, AT
w7, 3tgs va srfews; wurist it ure &t seprfaee e quraet i Sam o, st aa e,
AT (SATRAE TE TEITIR) HHTERA 1T TAT T FeA=| ZeT va Brem a6 (Fae gedism Tiaiem)
&9, I8 U4 g, & — &gl

fEgfus sfafa:

F1 qAT A1 Tt & Fretr qur ety Mderts 21t d= Gmre # B fife afiwor, G =9 #71
THFIU, I @0, I A @t & = A agaw @, gHad, TAE, oOF, Io|, T,
ZTEGST, U AT &7 81 ATqaaesia U 3 UT-eH|

que-g
TATETIOT ST THIFI:
HTHA FHIHLUT HT FIET, TS T GTT TIH FHlfe TAT TIH =TT T GHIHLT, FATHAT 0T, TIH FHlfe
& Toheq TIH HTT & Agl, GHIRI0T, FAL T GHIFHT (A= gt [HIq (=) IO a1 SgA HIMe & ah
THHOT, TF T U G0w g9, SATIE g, AT wreft aHiEn 99 QS are 3T wifE &
T T, QU7 & T 20T S| U gl AT 2l Taal o (oaeor =hf fafen
TierehT, TRt T &= Tt
TATAAT T FIfe U AGUY oL@ T T, ILA AEd T, FHAA | T, T, Fad, T, Fd 0
FSAT, SoTT T GLEA0T, ATAINT o o Seaqiiq T1d, FCAL o AT, FealT g & Feqiid HeATd, TRl goqqTT
AT T, T & Fvaiid (| FOART FHT Ao, H1 TF Ffast S, a9, Ty fedil, Hedd
FTE % TG, aTeTae T/ Geqad &7 ST, T BT § ao aearaedn/agad|
AT T3 &1 209, 3 T a0 [ & seaqviq aeat il rearae]/ avqad, aaiel Hi GHIET, 319 &eF,
FHATS IT TS, I g0 TAUST 6T ArEATaeT/ Feqad, STFATaedT [ Jeqad 1 ST, eAd &g, T61 &l
ZAT|
Tteer fergoor:
Arfaer UF Hiqer &=, B [T, Afaer 9% F AR FAT F ATHAA, HIATT | TAUCT, T TS T,
JAATHIT AT M [Faers i It difds AT IFAT FIE ATHaAS, 83T JaH® Ua 397
TR
RUEEIREIERERITE
STHTIT | T, THAT Ud Vs HLa-thele & G, ATSH U T&iF & THF, A7 F ToaaF|

T 97--2
gus-F
ot arfora:

g, STHHE, THET 39 99, A9 gl @ Garqr &9 948 99 qeaadr & J6d, qedl-a9qg,

FHAT FHE, FeAl THI| T T [OrSTraeA], &I orsrae | qid, Afad T qomeEe i v TFeda= Jid
() &= = ey, TRt e

FrEatas o

Fredtasd Teqr Fa, HHG Gag, TR, Hiud &9, FAa9 SURTRET Ih HIHd & H AEd gu
At GEAT T, Fef AIFT AT & €9 § Jredaias a1 HaHa| S w1 9iacT Ud U T
qiacd, Hgd Tgal I qiacd FAd! & 07 ¥ | THT TATRA, AAd THEHA, qEqad T9T R 98 6l
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IO (WTATeH) T T T Sufdae S| Aot (ATATet) &1 = FAdi & AhAl a7
AT F forT U a9 AR, Hiac, Aasadiadr U GHTERAC AT Tgail ard Bedl w1 T,
ATTAF ATHAST 6 FH | TRATA, TETE FAT THE, IS U AT, I HHAHA

Tfeger g

gt woa Fref-0um wom, weft &1 yw, Freft w1 gwree g7, ura Aoft, e 9oft, |
Zoft, FAf=rerara, Freft SraeT Y3, Fred THTHAT| A0 T =T, [ZE e Sareao|

BCERIDIE R

IEF IR 990 e g, el g8id g U9 SEa9 g, sel@l [are a9m g i Uadr
fafenaaam aRaga qur Maas gaeamd| gworefer farar i awem)

AT STaher FHHLT:

A Tt & @k qoAT g9, SAifF Tade aHET w1 =997, dx/P=dy/q=dz/r;IFT F THH FEd,
FARIONT Fal, BIRTT TThed THIHT, TIH HITE FT ATAS Tahed FHIHLOT,Hreft rfsyereror f&fer
FIIEd, gl il ATde fater, aa qurt & <6 B Fife & aH AT Tadhea GHiH0T, Hud aq
THTRTOT, AT FHRLOT, ATATH THIHLT|

AT a0 UF FFgey HTae:

Tt fafeaT: fGferars gy uF =% % SSriord a9 e Tl #7 g, Hadreata ([Er
THIEHT) TAT ed THAT (AT M Mo 7 Tea- Sred (Yeaer) @t g, e d=a
TALTET fater FTeT Tash FHI0T o (et &7 gef| 742 FT (3T TAT TE) TAT AATS i siqaerd fafen
HEATHT a1 foeaae &1 fagre =W, aaedt [, TSEE gadhad g1 qremor Jaad a8 ho
T HEATHT g: ATAL TAT TF3-A 8T

FFET FATRI (TRTAA): FFA § Fl F7 G924, fGeq, arsed o7 a9 Fenardt wafq, s =
TR qaT T "@9q §hRaTa, fEeaw dfamd AND, OR XOR NOT & faedmae Juiq d&aE| oTF
ST TAT TSI TE(AITIZAHAT TEId & TAT ITAAS TF A H TATALT|

Afafrgd qurient, ffrad Uil q9T aTeatas, (g TReEar areatas® a7 €9 quiis w1 AEqur| Jeres
oo FHEATAT % FA o ToIT TN TAT TaTg d==

et Agwor § o S arelt qHearst gt wfateat & ore afew § argmeer #ureeE (TTEE)
FTTTH

TR Ud qeer Aia

FTHFT e, =aae, AT TAT I AT TGaail 7 T qae Fgwa a1 auis &
THIHTOT, gTHeed & THIHI, STSca-3reur &l fararett # gz fovet &t T

TiaeT FHIFRTOT, AT TATE * o7 Haer< &7 T FHwT0r, Ja1g ¥&@rU, &7 1 9o, oag yarg, GEde
TAT ST&Ad: FHIHT T, IEH TAT ATHITH FTHA T, ST 3T A o6 T TATE TTATaw=l shl afer, oI
T % forw afeae s g
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RIEEZEEIIEREL

7 9 - 1

1. wefiet =71 g

AHAAT ATHFA T F-TTAehT e Thaeht f@greor w1, free qur [ gremd, afqares =, g
(FTAAH)| FE TOIR FT LA, THA AT TgATAST oA T oA | Fi=aw qo1 H7 @ I oo
(T AT T3 FATa=T FIfe), el il wifaa T < Hifds Tl T, Tad: [I=on agr Jre a9 a@er
FTAT| FAN Ao AT

2. 3 AT

1 fomTett # wioae s fAsfa, ger afaew siv G, Jer fFfat, Wi g gered, aasioerar
sfauHaTFaT(Anisotropic)ITaaa-fasta gy, TF stefiT (Uniexial) wTor, ardiT Iidae, =34, d&d
AT ST AT A AE, FHA Tidae T g Fw Ay, sasqer gidae, oo, awet f vse
FE TN ITESNT T TTaad, HIET 3T Tqe(l SaTl arel a9 97, T Y ¥ 9, @Fa St daeudr siT
faeraTiaETea (5oft I, 9= Aeare|

3. SSITaeT wam:

I qaTAT i §=AT A g HehoudTu, Gheest qaTed, et warat # v, frarenq o FeiE Fer
A, FTHTA SSAT TETAT 6T HEAAT S [UIeH, TEATT T SHCAT ITATY, TATeeh, FrawT e qarora
ware, fafsrr aaret % aer sy

4. fqwror s

Hve T 9 (G, TAL T SHSATL-3T TH 0T, Hefa Fhear s 7efiae &7 atia Ga=13g, 7 ¥
FATAT TFATAA, T HI, & U 1| e qefia= qgfaar-2. 1. uh., €. o UH 3fiT Treqehl| o= 37
CATSHT T ATIANT| TETUT ToHHT FT [FGOT I ST &€ T=q07| 577, gy, e i 7| ars,
fRITa, TrRree T 98 qaisHia &1 e

5. [T gee:

ITATEA, AT 3% =07, AT AEA-STQHTT /T, F2ardient, Fgoiwr, ST, ST, aq-arars«
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 22" January, 2025
INDIAN FOREST SERVICE EXAMINATION, 2025

N0.17011/01/2025-1FS-11.—The Rules for Indian Forest Service Examination to be held by the
Union Public Service Commission in 2025 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.
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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.

Registration and Online Application Form

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/Ex-Servicemen], educational
qualification etc. as may be sought by the Commission alongwith the Online Application Form. For
detailed instructions for filling up the form, the Notice for Indian Forest Service Examination, 2025 may
be referred. The failure to provide the required information/documents alongwith the Registration and
Online 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] for taking
Cadre preference from the qualified candidates. All the qualified candidates will mandatorily fill the
Cadre preference along with the requisite fee as prescribed in Examination Notice for admission into the
Indian Forest Services (Main) Examination.

(3) The Commission shall also provide a window of 15 (Fifteen) days from the date of 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.

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

(® 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.
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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

1%t August, 2025 i.e. he/she must have been born not earlier than 2" August, 1993 and not later than 1%

August 2004.

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

() 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, 2025
and have been released;

(i) on completion of assignment (including those whose assignment is due to be completed
within one year from 1% August, 2025) otherwise than by way of dismissal or discharge
on account of misconduct or inefficiency, or

(i) on account of physical disability attributable to Military Service, or
(iii) oninvalidment.

(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, 2025 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).

Note | : 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.

Note Il: 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).

Note IlI: 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.

Note IV: 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
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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 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
Registration and Online 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 1 : 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 IlI: 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.
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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.

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
(i) 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

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

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

(i) obtaining copy of question paper through improper means; or
(i) 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
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(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

(I) 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

(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

(i) 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-11 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-l1 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
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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
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’.

(ii) 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.

(iii) No change in preference for Cadre once submitted by a candidate would be permitted except as
provided in Rule 4.1 (3).
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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-I11 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
111 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 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, 2025.

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, 2025 through CSE- 2025 must produce OBC
(Non-Creamy Layer) certificate based on the income for the Financial Year (FYs) 2023-24, 2022-23 and
2021-22 and issued on/after 01.04.2024 (after completion of FY 2023-24) but not later than the closing date
of the Online application for Indian Forest Service (Preliminary) Examination, 2025 through Civil Services
(Preliminary) Examination, 2025.

(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) 2023-24 and issued
on/after 01.04.2024 (after completion of FY 2023-24) but not later than the closing date of the Online
application for Indian Forest Service (Preliminary) Examination, 2025 through Civil Services (Preliminary)
Examination, 2025.
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21. Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/ EWS/PwBD/EXx-
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 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, 2025 through Civil Services (Preliminary)
Examination, 2025.

22. The closing date for receipt of the Online application for the Indian Forest Service Examination 2025
through the Civil Services (Preliminary) Examination, 2025 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 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-I1.

R. Raghu Prasad, Inspector General (Forests)
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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-l1l. 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)
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-I1 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
guestion 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. 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).

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

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-I1 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
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Paper II—General Knowledge 300 Marks
Papers 11, 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.

Note : Answer scripts of only those candidates who have obtained the minimum marks as decided by the
Commission for Paper Il (General Knowledge) will be evaluated.
(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
2. List of optional subjects:
()  Agriculture
(i)  Agricultural Engineering
(iii)  Animal Husbandry & Veterinary Science
(iv) Botany
(v)  Chemistry
(vi) Chemical Engineering
(vii) Civil Engineering
(viii) Forestry
(ix) Geology
(X) Mathematics
(xi) Mechanical Engineering
(xit) 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 IlI.
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
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Note-1:

Note 2:

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
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-V1 (for Candidates having 40% disability or
more) and Appendix-VI1II (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-VIlI 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.

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.—
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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% I
Less than 3/60 to No Light | 30% I1 (One eyed person)
Perception
6/24 to 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% 11 d (low vision)
Or Less than 3/60 to No Light | 80% I11 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 qualities
such as topographical sense, love for out-door life and the desire to explore unknown and out of way
places.
SECTION I1I
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
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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,
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-ll 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.

AGRICULTURE
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.
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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 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,
guality 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
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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
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—laboratory 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
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(p.t.o.) 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
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.
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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
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 Il
1. Health and Hygiene :
1.1. Histology and Histological Techniques :

Stains—Chemicals classification of stains used in biological work—Principles of staining tissues—
mordants—yprogressive & regressive stains—differential staining of cytoplasmic and connective tissue
elements—Methods of preparation and processing of tissues—celloidin embedding—Freezing
microtomy—Muicroscopy—-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—
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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 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.
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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 :

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
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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.

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
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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
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+9, Ho to Nep, NO, CO,

HF, CN CN, BeH» and CO». 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, CaFy, CH5 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
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transfer, current density; overpotential; electroanalytical techniques—voltametry, polarogrphy,
amperometry, cyclic-voltametry, ion selective electrodes and their use.
8. Chemical kinetics :

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
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 :

(a) 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 H2SOy. 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.



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

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, 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 :—OsQOy4, HIO4, CrO3, Pb (OAc)4, SeO), NBS, BoHg, Na-Liquid NH3,

LiAlHg4, NaBHy, 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.

(a) 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 H1 NMR to simple organic molecules.
(e) Mass spectra :—Parent peak, base peak, daughter peak, metastable peak, fragmentation of simple
organic molecules;
£—cleavage, McLafferty rearrangement
(f) Electron spin resonance :—Inorganic complexes and free radicals.
CHEMICAL ENGINEERING
Paper-I
Section A

(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.
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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
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 Il
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—Xkinetics 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 :
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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 :
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 | and 11, 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 design—
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 1.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.
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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.
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 :
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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 Brick
masonry walls as per L.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 reservoir,
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.
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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.
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.
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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 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 :
Objective 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
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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
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, homenclature,
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 coZ.
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.
GEOLOGY

PAPER-I

Section A
(i) General Geology :
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The Solar System, meteorities, origin and interior of the earth. Radioactivity and age of earth; VVolcanoes—
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.
(if) 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.
(i) 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.
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 :
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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—Ilegislative measures in India.

MATHEMATICS

PAPER-I

Section A
Linear Algebra :
Vector space, linear dependance and independance sub-spaces, bases, dimensions. Finite dimensional
Vvector 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.
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
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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/q=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.
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.
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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
11, lotus 1-2-3, C and elementary programming.

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.I. engines, pre-ignition detonation in S.I. engine, Diesel knock in C.I.
engine. Choice of engine fuels, Octane and Cetane ratings, Alternate fuels, Carburration and Fuel injection,
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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 A
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.
(b) 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.
(c) 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
(a) Interference
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
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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
(a) 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
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.
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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—I

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, 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.
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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 : 22, 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
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.
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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.

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

(g9) 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,
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.
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(q) 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.

I1. 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 :

(a) Spectrophotometry, flame photometry, Geiger-Muller counter, scintillation counting.

(b) Electron microscopy (TEM, SEM)

PAPER Il
Section A

I. Cell Biology :

(a) 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).

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

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

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

(a) Origin of life.
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(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 :

(a) 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;
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.
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“ 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
(i) 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
(i) 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.

(g) 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.

(J) 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 111
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, 2025.

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

(ii)  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. (a) 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.

5. The candidate’s chest will be measured as follows :—
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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.

(ii) 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.

(ii) 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
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certificate six weeks after the date of confinement subject to the production of a medical certificate of

fitness from registered medical practitioner.

11. The following additional points should be observed :

(a) 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.

(i) 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 (i) 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 (1) 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;
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(g) 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;

() that there is no congenital malformation or defect;

(k) that he/she does not bear traces of active or chronic disease pointing to an impaired

constitution;

()  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 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.
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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 block Ietters) ..........................................................................

2. State your age and birth place ..

3. (a) Do you belong to Scheduled Trlbes 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? ...........cccoovvvvevennennne.
7. If answer to the above is 'Yes' please state what services you were examined for ?
8. Who was the examining authority ? ...........cccccoevveevievenennen.
9. When and where was the Medical Board held .............c.ccooevverievieirrennnnee.
10. Result of the Medical Board examination, if communicated to you or if known
11. All the above answers are to the best of my knowledge & belief, true and correct and | 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 .......ccoceeciiiiniieieeeeece e (name of candidate) physical
examination.
1. General Development : Good................ Fair............... Poor Nutrition................... Thin ...............
Average ................. Obese ....coeevvevveieenn, Height ..o Best Weight ........ccoevvevveeeenne. When ?
.................... Any recent change in Weight ..................... Temperature ...........ccocoeevevvennene
2. Girth of chest :—
(1) After full inspiration
(2) After full expiration
Skin : Any obvious disease
3. Eyes :(—
(1) ANy diSEASE ....oovvveeeereeieiieie e,
(2) Night Blindness .........ccccceeveieeieveereennnn,
(3) Defect in colour Vision ...........ccccceeeevvienrenennnne.
(4) Field of VISION .......ceccvevveieiicicieiee,
(5) Visual acuity .o,
(6) Fundus Examination...........c.cccoeeveveeeveeveenenen.
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.

7. Respiratory System; reveal. Does Physical examination anything abnormal in the respiratory organs?
If yes, explain fully.
8. Circulatory System:—

(a) Heart, Any organic lesions? ..........ccccceevene.n.. Rate Standing...........cc.cc.......
After hopping 25 times..........cccccevveeveeneenen.
2 minutes after hopping.........ccccceeveveviieienennn.

(b) Blood Pressure : Systolic ..................... Diastolic..........

9. Abdomen : Girth.........ccccveueenee. Tenderness..................
Hernia.......ccooeevevveeenne.

(a) Palpable..................... Liver.....cooocvveeea. Spleen.............

Kidneys......c.cccevevveieieeennene. TUMOUIS......eeveieeeeeeianens

(b) Haemorrhoids...........c..c.......... Fistula.......ccocoveevenneneee.

10. Nervous System : Indication of nervous or mental disability ............cccccoeievennnn.

11. Loco-Motor System : Any abnormality ......................

12. Genito Urinary System : Any evidence of Hydrocele, Varicocele etc.
Urine Analysis :

(B) CASIS ettt
(F) CelIS e
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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.

14. Has he been found qualified in all respects for the efficient and continuous discharge of duties in the
Indian Forest Service?

Note (I) : The Board should record their findings under one of the following three categories:

() ] 5L P

(i) Unfit on account of ..........ccocvevvennnnne.

(iii) Temporarily unfit on account of .............cccceenenee.

NOTE () 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............ccccoeervevieieiiereeeeeeeees
(1) FIE ettt
(ii) 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] (2) 3)
(i) 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,
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RW, H, KC, BN

(iii)Hearing Impaired (Partially Deaf) | PD, HH PP, S, ST, W, L, C, RW,
KC, BN

Appendix -V
Certificate regarding physical limitation in an examinee to write

This is to certify that, 1 have examined Mr./Ms./MrS............cccooviiiiiininnn, (name of the
candidate with benchmark disability), a personwith ............................. (nature and percentage
of disability as mentioned in the certificate of disability), S/o/ D/0......................... , a resident
Of (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 Healt 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)

Lo , a candidate with........................... (name of the disability)
appearing for the ...................... (name of the examination).................... bearing Roll
NO.....ooviiina, at ... (name of the centre) in the District ...................... :
.................. (name of the State). My qualificationis ..............

| do hereby state that ..............................l. (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 ........................ In case, subsequently it

is found that his/her qualification is not as declared by the undersigned and is beyond my
qualification, | 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.........cooiiiiiiiiiiiiii i,
(name of the candidate), S/0 / D/0 ..cooiiriiii i , a resident of
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................................................. (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.

2. The above candidate uses aids and assistive device such as prosthetics & orthotics, hearing aid (name
to be specified) which is /are essential for the candidate to appear at the examination, with the
assistance of scribe.

3. 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 ..................... (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 Psychologist/ | Neurologist | Occupational Other Expert, as
Specialist Rehabilitation (if therapist ~ (if nominated
Psychologist/Psychiat available available) by the
rist/ Special Educator ) Chairperson
(if any)
(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

L a candidate with ......................... (nature of disability/
condition) appearing for the ... (name of the examination) bearing
Roll No.............. at oo (name of the centre) in the District .........................
.................................. (name of the state). My educational qualificationis ...........................

2. ldoherebystatethat .................cooii (name of the scribe) will provide the service
of scribe for the undersigned for taking the aforementioned examination.
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3. | do hereby undertake that his qualification is ..................cocoovviiinit. 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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