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TN, I A TAGTY TREdT HATAT
CIPECET

T3 faeett 14 wad, 2024
WTC a7 4T 90T, 2024

€. 17011/01/2024-UHTH. | |.—ATLA T a Fa1 § Rfp=t &7 w3 % 3297 gq 2024 § €9
T AT ATANT GTET AT ST AT AT a9 a7 90T & 9w amamg S & forw sarfora o s
Tz 21 aeft sefiearl (RigeT/qeu/armsier) & o2 8 & F =9 Aemt o =9 ffa & dame & € |9
FT HAT ATART %l THEAT AAT HI €91 F I o |
1. ATXATT A HAT TLEAT § & F207 gl - YT |areqr airer Soreen arg Jerme forfaa adear qur
ATATERTT GIIT| THEAT o AL AT STATT ATLAT AT FAT (TETH) TLHEAT, o 1T ST FedT § I aamt
1 ffae q&r (i) T8eT (3EF aT8 T IR T80T F T § AT SAT0AT) H AgF gET duterd
2T

Rt T s
2. TH T F HIEqY F 9 S Attt Rfxrat i gt s g s e w aitew | R i srostn

1039 G1/2024 1)
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s SiaEt, sqg i s, s Mt after, sffs w7 & fwusie a7 qor §=mrh
=T Aoft (%) o7 318, (T) A &9 F Fi4; (1) F9q7 daeft Remmar (F8 ITa1d, 960 gae |
e it 37 AT H) F siavia STHEaTl & o0 sreeror avat g aeri=aiia Rt & gae § &
STTOATT|
FFE Y gEAT
3. TH THEAT H I3 ATl e SFEAT AT, ST 72T I 2T, B a1 0T § 954 ¥ sroia ot
STt

qeeq AT I HEAT § qEg I8 Yiaae Aqai=a S $fiT Ay SESTd & e =T a0
SFHTEETT 9T @1 A5l 2RI

Ford Tg AT T o fUge awt & SHEar & o0 9qad a9l 6 §ear |47 gy, dorq & 7
AT FT F I &l

T ART Ag AT T S=ETh [RERET arel ITIEarl & o 39 99 JErT & d=HTe Qe T
STHIEAT &l YIEHT I IFHIGATI & (o7 ITsd TATHT & TAHL & aa F AqHL IqAH gl ST T
9Tt o STeefie ¢ o TATferd oiie orfeish =0 & fUgE av & Haterd a=H1e (A TdT arar At<h 47 SATE %
o 971 R d=ETes s AT arel STIEAT, ST UH ITHIEE 6 o7 AR] AT &1 ATH o & 97 2,
T e IqA=g ZHM
feoquft 1: afe Swfraam adveT § Rt uF a7 srfess wor o= § aeqa: TEET AT g af a8 8 foraT s
o 399 UF S|y YT # o 2
feoquft 2: 7f2 i WA awqa: Tews T80T F B uF Tu7 § giatd grar § af 9 i a9 941
(TET) AT F IFTETE F F § I THT g7 SITuar 3 36+ 9867 & o v s@|e ura #°7 o 2
feoquft 3 : srrrTa/sEiEaT ¥ TE g9 % dTas@ SEiEar it 0T § utedta w1 a2 us yare [Er
Enent
AT Sl TRET:

4. 9 A1 AAT AART Tg 00T =9 At F giifore-1 #§ Ratfa & & s wom

T TAT T TLAT AT o ST i a1 a7 #2479, AT F1eT Haia aar fegi=a
#Y ST
e smaew o (Sreus-| aar Srews-ll):

T

4.1(1) wa= e & fou IwiEa 7 Setary, oot [oreaiq S /A S S/ (FEr
AqAAF)/ ATIF & F FH a0 (AT STeequya dqera) / =91 [REANar & o6 ATw/ qaId i)
AT QTTere TRAAT & TS o q9A"T § e T T IeqTasti Aigd SA=ard 94T 6 & 919 feegqa sraae

TIA-| AAATET TEIT HLAT M| STOUE-| F ST F3 H s 77 Feaifa ariia & a1g a9 qearas
STHT T T SITATT Al g Sl UHT T % TOHEa®T IFHIEaTeT TE FY &f S[Tus(T|

STuuE-11;

(2)  SHEHIEE FT TAT g AThed TLIE0T (ATATERTY) TTEH BI F Tge A=aTy &9 & AFars faeqa
e e TF-1l § T F e B Jar ol § arteer Fae 39 A9 F dae § 9 a4gqr
FT Ioo@ FIAT BRIT OAF AEeA 20 98 5% ¢l ISHHIEA &l 3gav forem, Afasr &= & saehr
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SUAted =, AT A, F.f0.7. dqeus (Faa oF.f0.7. Joft 3q), TSAUH AqAUF (FA sSeegud o
Q) e TFATASI / THIO-1 A7 9 S B F QT SIS FLAT g1 STU0E-|| T STHT w2 H§ e a7
Ryiia e & a7 auds IEaresl STHT w0 Al Aqaid qel geit 3T UAT F3d F TROTHETEq
SFHTEETT TE FT &F ST IFHTEaTe, Igax fova, fafsrer o= § saeht Suafsad, aar sqwe onfe da«t
AT awarest / THT-9 ff AT T Tohd 2|

YT

5. SFHTEAT IT aT:--

() WTET T AT 2T, AT
(&) AT T I B, AT

(3T) =T T IIT &1, AT

(%) UAT fasadt oY g7 ST 9d § 1S T ° g Al gogl 9 1 S9adt, 1962 | Igel 9Id 3 47 2,
T
(F) TAT AT A & ATh &, ST AT § TS & F g 6l T=a7 § ITieheard, AT, e, fifar,
STET, HTH T TAATAAT, SATHFAT, HATA, FA2, SFERTHAT F AT bt a9r oY fFaaam & wrd aan
Bl

T SRR (F), (), (F) 3T (F) A 6 SAwaiiq o a1l SFHTEATT o IT AT JanT ZIT T
AT qTAAT THTO-T AT ZIAT A5 0

U WA AT ff I 90T § T AT A7 geRar ¢ e Y § 9rar THI-a7 I R AT
AT BT Tohe SEHT MR TEqTT AT TLHTE FIT IHeh T § qTram THI-957 ST 2 Q0 1 5
1T T (T ST Il Bl

A

6. () SHEaT ¥ forg swaess & 3 SHeft o 01 swTea, 2024 %t 21 a9 T 21 12 2, feq 32
U T g2 &I, AAT SHHT STH 2 3T, 1992 | Tg ¥ 01 30Ted, 2003 F T &l ol 2l

(@) Fux gt sfeman oy § Feforta Rafaat & ge &F ST 9edl g -
(1) =z I=fEaTe, et g ST AT S = SIS 7 gl a7 ST & S[fere 5 a9

(2) o= TUBET AT & 39 ITHIGART & ATHA § ATAHAH qF 99 T ST UH IFHIEART 6 o7 qRL
ATTEIT T T 97 2T

(3) TEAT FATHAT F I FHATIAT F TTHA | Aferk & orferr e o qaf v foreft faefy 3or & @ror oot
STAAT AT TEq &5 H IS HILATS & I, G U TAT IHF TRUTHEAET =< gu &l

(4) o @@ ST T FHTAT T ATHRTRAT/ ATATARTATT FHHILT ATH SR/ ACTRIAT HaT
FHILT T ATTHIAT |qigd, 7 01 3WTEd, 2024 FT FF | FHF 5 T il A1k AT 6l g T o

(1) FETATT AT THETAT F AT T T@TET 7 I 7T HILO | FHIARA & AT T HAAE g0
g, 29 9 oft mfeaterd €, et e 01 3R, 2024 & TF 9 % H7a? T 241 8, AT

(2) &= Tar § g2 ot f=rirar ar
(3) SALTTHAT o FTLUT HIAHTH gU & I ATHAT H ATEF & ATF T 99 a1
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(5) ATATARTATT FHHTITT T SATEHRTRAT/SACTRTATT HAT FHTT TTT ATHTRAT F 39 ATHAT |, Sregier 01

ITET, 2024 FT ATAF FAT F 5 T il FAT il TILEAF AT T HT AT g A ST FERA 5 9 H 0T

T FETET AT § TAT S AT § TAT HATAT TF THIO-95 T F2ar g & o ffee e & o
ATIET FT T & A 949 g 2 FAgRe =@ v g9 T arg & A9 7T F AfeH 9% 3vg a9 g

h oA ST, srfersRaw 5 )

(6) S=HTEH =T ST (F) oe7 318, (T) aAfF & 7 FET; ()= gaeft fyerimar (Iv-4oft - Faa £
SYATA, TS gAe & {2 d) SARAT % AT § ATIFHaq 10 a9 Tl

feoquft | : s ST T sg i SES F oo fUsE ant § gatd F IFEaTe S S HE
6 (@) F Trval o= @I oTATq ST AT ATHI, ST 3L, AFATIAT (ATFF ®7 & FrE) FoT
T G feeaiar (Fae F9 ITATRA, ISt gher & Fifea) safral it Joft F siavia ard
&, AT AT o STeasia &f ST aret S=dt S HAT-Ge STH FIA 6 T gl

feoqoft 2: Nescqd IS ISFHIRAT T FHIATCHS AR 3T QT TUeATH o Hag |, qaadr airer
Th IHT THAT FT ATAATHAT AT & FIHHT qTAT TR (TATALIT, a9 ST AT Taad
HATAT) FT THAT B
feoofy 3:  qauE &FF == 39 =RET AR R N FEE-aWE 9 AT qaqe aed
(Ferfa=r /a7 &ie a1 ® O TorR) 999, 1979 % i qaqa afa & &7 § afearua B
ST 2
feoquft 4: w6 (@) (4) TAT (5) F SFATa g7 SfAFT AT Ay Faeft Yo TR GO AT UH ATh
e /9 FT AT, AT AT a7 94T § Fade AAAT AA-hace & & § T A IF
H FET & FT AT ST UHT HAT § HATHGT g3l &l AT SAaq<h gl &l AT FaT <6 gal al; =ATg UAT
T AT AL T 3 & AT U g e AT T FA o6 d18 HAThT ZIT STAHH AT 19T
2
feoqoft 5 : ITE 99 6 (@) (6) F v AT § e & ATAS(E a9 QAN ITHTEATT 6T FRh &g
arEaT 9¥ AT =R AT S qeRaT g 9 a8 (AT T RIhT TSR, S| @ /e g@v,
Frer TR o TdeAr F a1=) SeETT T S9HT Qe SFiEarl #iy srafed defaa
AT /TT o TorT Reiia s ue feiercar ATt it SToearsti &1 927 HaT gl
SUHH AGEIT Fl FIsHL Meifia g dar § et «ff Rufa & ge a8f & smwhh

feoqoft 6: T STew T A7 AT FHIH FIAT g ST AiSHAee T AT HF e gred & THror-a=
77 foFeft st ferafaemers gy ffegae™ & qa et /1 0 STHI0-95 A7 R fEeateemas
BT Aqeier AfegaraT & Iorwed # a5 & T2 3l A a8 IS0 eateead & aqed
STTEERTET BTRT THTIOTT &1 AT IFAT AT THE TEET AT IHeh! THFeT THEAT TH0-95 H &1 2l

A F HET § FIe AT TEATAS S {oh ST77 FUSAT, ATI-T, 7 7 F 37 a7 Afoerg &
ITH STH qFaell IE0T TAT I T8 THTT T HT gl (60 ST

AToLE F TH ANT § o "Sfegeter / IEaT AT HE qLre” THI0-09 AT F AR
ITIAH Aehiodsh THT-TF AT B
feoquft 7 : sefieaTdl &1 e ® AT AR G aranr sew iy 3 ardie v T w3 S sraeA-
T TET FA T TG T AISGAA/IETL AT THE TEAT AT THEHET TLEAT o THTO-T7
H TS g oY =9 918 | A% ufady & Y sy 9w 7 a7 e T st s T g
e R ST
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feooft 8:  swfiwaw a8 off eam @ & 3R gy R aen ®§ yagr F fow s ff arfie v 9w
AR T3 I FC a7 & ST AT G I A9 AT H 9 F7 o & 978 3949 a7
ST T o1 Tohelt aveat & ToRetT off StrerTe 9% IRade e &l SIATd dgl af ST
Ford & afe R Swfiga® g saFeTed seed 99 ® 9w oty iR &= o+
FHTALTA[FLT/ATSATT T/EH Faelt AT g1 AT g, qT ISP 90T & a7 6 § [fee &Fr aqEr
TS TEATASTT 6 T I8 H AT F 70 AT & SAqI0er 7 ThaT g T AFNT FIT 396 T 9T
o= o s aeRar €, ot ag v e g fiwr F S B Smar g, Sar B srasr g o 9
& Artew Harfagt=ra o = 21
Srerfore srgar :
7. SHHEA & I ARG % &vg AT OoF fOg qved gy ertaa T feafaemes & a1 g9 &
Sterf==m g wTiaa A7 fEeate=med e T A= aw, 1956 F gve 3 & o= frafa=maT & 7
H 9T T2 Rt o vt seaT § 9T qyares ug ag] e Fse, aaeata fE, @ e, 9-
o, T, st qifersht 3 Sier f&se § v foua & |y |ras =31 srasy gt |1k serar
FT AT arfaeT a1 TSt #t \ras =T gt A1k u)
feoquft 1: vF SwftEar ST & U adter § 9 99 & 50 9 w5 & 98 o7 9T § 9349 % 9 99d 8
AR ForeTer TeATRe it TAAT I2 ARl (WAl §, STES 0T § 9T o o7 Siaaq-a= 97
TR 21 T AE IFHTEa Rt g o § 9 27 21 ar ag off IrEfas advear § waer &
T aTer g ST ST ST g0 S a9 "7 (TLTE) I § 959 & o qEE
TITOT 7T ST I8 4T O30T g Saaq-Sa=-| & |72 TTerd Sl i &1 9T T&qq
FEAT T VAT F21 TR ST 9 U8 SFHEaTl &l ST a9 99T (TeT) T80T § J997 7t
T ST srofera aeAT SATOT T e T UET THT0T AT a9 |aT (7)) T4906T & fBSeqa
e ToF-1 % 9 1 it e arie (ifaw ardie) & ager ff arie T gET A
feoquft 2 - zae sfafes ST SRR RamTEet 7 § AfEe 9Ear & 96qed T2d1 T@d § Sve T gLreT

F [T oue sieeT o F 9T AT ® e AfaFEm srar g e guvee g
geqTioq farafeened stoar #@69g & (et #a gy eama dfed §eamei sreErm

Frafa=mea E AT stteaf=aH,1956 Fit &M<T 3 & qgd A1g A= & &7 Jiud
QTTerss FEATHT | UTH 6 AT HT THATT-T7 TEIT FAT A2 0 6 Aigar =B, FRaameet 7 9
fafafie amas & =R F axqes 8, UET T80 & 9% UH IFAEard & d e |
aftaforag = it st Tt &1 SRt

feogofy 3; fArory afifRafaat & @9 st far s v fy o sefeam v 9t o werer o 71 9T 9
THAT g S T ST SIgarsll § & Hls |l Tgdl 7 af 99d o ITIEa o foheT der
FIT AT T FIe UHT GLAT 919 FT AT g7 ST T8 AT F qqEe uET 2 o 3EE
AT I SFHIGATT &l Ih GLET § Jo {7 517 7haT B

[
8. STHIEATI &l R & At # et Fe sraed 39T g
LRI /ATASTASE & o STHHT b BIHBI T TIRF=T:

9. ST =IRF Tl | & TLHILT ATRLT H M0 AT S a¥ FHATT o AL TS AT TS Sioaa & v
F TATT FHATAT T AT F FH FT Tg IT ST A6 STAAT 6 Avaid 94T FC g 8 I qa=ae
(STTSTETAT) TEQA FIAT BRI Toh Irg o (I ®T | (T HITAA/TAANT o TeqeT Al groq H< a1 g
IR TH TLAT KT e BT 2
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ITHIEAT &1 479 Tt Arev & 7fe sranT &7 39 fReT o 37 36 94T & o sraee
FIA/TONEAT | Tod | TFG ATATT b g s T (AT & qT SHHT SAEET TI5 A AT ST T T
g | St SEftEaT 8 i S "t 2

TTIAT St STAT ol T AT
10. 7T H T34 % forw ISufieate F e T F TR FId aUT ST qrAdr AT AITAGT F e J
ATTRTRT Ao srfeqw g

TLAT & ATET F AT SFHIRATE Tg AT FT A foh of TEHAT | TA9 G790 F forw qrrar v a+fy
9Tt T A | TEEAT & 39 a9 &, e ST 9 372 yaer A g eriq forfaa alyer, swam o
AT =fched T § 30T YT AATTH SR TAT Ik HeTHa arrar it aat o7 Q1 F2 6 JeTfeT
g =t forfea adve, Teme o ST iR T g AT & Ugd AT 978 H JeATId FEd 9T A
IqT FAAT g T o ITAAT FF el oTdt &0 I qg1 Hd g af ATTNT T T & o It Sefiean 72
FL & AT
AL THTO-G ST ATAT qTIH AT
11. ot SFHEaTT &l T84T § a9 TF Agl 9o QAT ST ST d foh 390 qT6 AT 7 FaeT STHT07-957
(TfEfhere sitw vefies) 78t grm
AT STHT FTA 6 THTA IFHIGATL il ATAT TG ATTH e 0l FATAT Aol @I
FTaT, faasi, SqamaHTHS FRATS, AT Ao
12(1) st S¥HTEaT it Fam=m 1 2t § 37 AT g <t ST gr 99 8-
() aferfera adeht & sueT IWHEaTT & for awed= yre o g, st

(i) FATLAT & F TRATIOT T TIHT FAT, T

(i) == =TT, AT

(i) T EeAT ST e & Hated Rt STh T solehi ol TAT STaT SH sAmHe e i GHehl oAT, SET

(T) ATH TEART GLEAT &I §, TTaT
() Freft st =fe & my =9 & FTEETER FAT €, S
(%) STTAT SHTOT-9 / A THTO1-9T AT UH JHI-95 T [0 & (o H a2 &l f&a9TreT 197 v, rea
(T) SATASH HIH H ATEATA RIET / TEATAT & TATT I STEIT Hlel FTTATS FHLAT|
() AT AT S FHeA QU g AT Rt Agea ot o= & R g, staar
(=) TeT % for st ISPy & dag # Aeforfad arget w7 STanT G g, st
(i) T TR & TF-T T T ITH F7AT,
(ii) AT & FETET AT FTF T [ SAE F ACF T ATFFET T
AT,
(iii) TEveraRt T wTiAd AT, AT
(ST) AT % FI SFRIEATE o ITE A= ATel T 91T SITHT ST ST ST, STar
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(31) I AT IT TG T [o@dT AT T LT TATAT STTAT e JTHIAT; T2am

(3T) TEAT AT | TAAGI FHAT 6 I [EARTSAT T BISAT, TEHEAT I ATAT T TLEAT HT LRI HLA
% ToTT IFHHTAT STAAT SATAGEAT TAT UHT g1 o7+ Rofa T FHZAT o7He g; 774w

(2) TEAT F HATAT F 70 AR T 2wk FHATRAT 7 99T 33T 21 AT 9/eht F g1 AT ST TH1 i
AT AT Ig=Te 2, srorar

(3) TEAT F A AT B (A2 98 A= 3w S AT A7 g), U9 AT FRET 37T TR FT TAserE
ST AT THTH TR0 ST T ATAT [RATSE AT U9 S5 ST Fls LIS HITSAT, T1E q1 TAT(R IT HHLT
T g RaTed A1 FT 7T ITRW AT FAR I F T H TAN 0 ST G aTAT IS 7T Gaterd
STHL, AT 8 a2 ol AT AT, TR FTd U AT ATTF T AT T4T 21 AT

(T) TErEAT T AHTT T g STHEATT T HST T STHTOT-T=T 3 T ST AL FT Soer=T BT & q2rar
() 3T @i # Ifeatad a¥ft strar TRt T 1 % g, SEr I /T g, SEsied wT w1 9T AT
2,

T 3T I AT ATHANT (PR TTTEerger) ST ST T g S 972 g1 39 AN 1T 34
T 3 st greT foraeT 9g STEar g, § 939 F o7 ST Zgaram SITus sfie/srar 39 et &9
¥ 1T e srafer = foro:

(i) STTRT GTT AT ST ATAT R T AT T80T srera =0 o forw faafsra R srom

(ii) T TR G 38 e FoheT T Jest & et o s

77T 98 T & T qgo H & Ta1 § ¢ 97 39 fa%g I FaHl F erehie srqematas frars
#T T FHAT 2

e o 78 & T =8 9w & o9 1< aieq a9 I& T &f ST 99 I
(i) SFHIEAT &1 =9 |99 H forfed T ATaad, ST ag &A1 A1g, Teqd Fd &l a9 7 337 310, =i

(ii) SFHIEATT ZIRT 99 997 § Yo AATaa 9%, (S A% 2l, = 7 #¢ oy o)

(2) FTE AT =RE, ST ATNT FRT S @2 (F) T (T) | edArad THear d & el Tohed F Fed § el o777
ITHTEET & AT e R 97 9gaRT #7 T 97T A1ar §, 39k fAEg I Faw 12 (1) F 6@ (9) *®
TTAETAT F FATHTL FLATS 6l ST THhAT 2

IATH HeH A

13. Tofae &ar (ITeT) TEET & qET STeqaT 9=l § AR & e TG J1a9 seh
i ST i "aT (I a) 9L0ET & A TeqAT Gae-1l § =Haq 33% 3 I FA arl S adril

T AT A AT (T4 T (Forferd) & warer faam S e ot (forfea) § st & fEeemren
TATALTRT ATH A2 3ieh TTH FLA AT ITHTGATIN T AT FIT SAT<hed TLHEAT g ATATEHTT & o0

FATAT SITUATT

F=HTE fea T SFteaTd & forw smefera ff=rad, af= i 21, F 93 & e S Meiia ==a9
AEH Sl | ATANT FAFITET e & TahdT gl

T AT T ST AT AT TASTI AT T AT a9 S7orar ATfieF €T F FHSML a9 6
SEHIEETl AT RS 9T F qT Aeqaq 9ue-l ua wor g (orfed) # smawr g forfaer
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WSS T IATd g0 AThed TLE % {70 AT g JATAT ST TS SR 7 I 7 21 o6 ST
Ot o IFATEATl & oI sfefera RRal &l 93 % o7 18T qT9ESl & e 9% SAfthed T 8q
ATATATE % ToI0 T7 qHETIT o ITHIEAT %l TITH HCAT § AT HH7T 7al 2l

g &t =y

14. (1) T TLAT H AT ST FT AT T2 9% 30 0 et a1 F LT I AR g ATt

FATE IFATEATI HT IOITGHRA H T@T ST JeTETq N, TLT G3eT & e 9% 930 S0 arelt

seTerera RRpaiT AT & "qad | seTiera RRAAT & Iia STHEaml i e F & TS o Teh

3 (TEF 912 THATHTT e WTISUE o &7 § ST Srawm) Fertfia wam

(2) ST ERT AT ST / AT FTASAT, AT TS AR qAqT AF €T H FASAL a1 o6 SFHIEaATN

T AT STTA/ATE =T FTASAT, 7T (U= o qAT AFF =T F FASL a9 6 (o107 seferg RRpar 6t

AT T, FaY | ge e Rrwrfer £ 7wt &g o a2 8 & 3 swfteear dar w A F oo surs

2l
T AT S, AqEEd S, = fOgE awt o ofiE w1 § fEee a9 % e

SFIEETI T ST AN FIT TeAT o6 TRt |l =F20r § 7gar a1 =3+ #rvevsl # R/ ge fau faar

& ATAT 7, STHT AN AqE=d S, AL ST, (U= awl a97 s 9 F FHASAL a9 6

form smrefera fefRe & 7t B srroam)

e d=HT TR S % T8 o7 ATl SFHIGATl Fl SUdse ThTed ST T d a9 if giagr a0
Afewe fhead & 99y § UH IHIEar A Gernrar, Feg ag fifeq €, #7 ge/fama 981 9
ST

TEAT % TR AT TS FLAT:

15. T IFHTGATT 0 TLET el 6l AT 68 ®9 § S 66 T & S0, T8901 [0 ST &2 )
ATTRT TEAT 6 & a1 H et off ITfieam & == 981 F4m

frfn &g ST :

16. TLTAT H T ZI9 | SATaed Ud HIh T SATHIL Aol (9 SITAT ST A 1o GLHT SALTT ST AT
& TETT TH ATT | A Tal &l STl (o6 ST Sq AR TAT TEg a=T qraT & TATS g Ter

TTRAT o FITT 30 GIXT Sqd THTOT-T51 TAT A0 St et fT e &1 a1 o % dae § fFhw mw
TMEL & Fae § TAqT qaT sArded / Fgfs qaedt i St #§ ST 970 T 2| 39 gae #§ R F# [T
faw grm
THT FTE TEI/ET
() e et T =/qew & g B g, Seer 9go & Sitfaq afa/9« g1, 3T
(@) ST afa/aa T sifea T8d gy 3o+ et Si/qey & fEarg Ham gn
3<F AT | A &1 9T A8t R
I IS Feald T, TH a7d § avqe ol 910 & 0o qeu/Et qoar SF &/ @ 99 fGee

AT &N 39 9% AT ARG FIA & AT AT 6T ST T 21 Sl UHT F3 & o I &l al 39
SR #T =9 {97 ¥ g2 T 991 2l
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ST QT G Sreie:
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AT % o qefT O JET SO S 9 % ST g ST ATAES] H 9T FdT g7 aAT I I 7
ST T ITAT T STHTOT-95 gl
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FLADT ATATT Aol T

TEE AATET, SaATh QoA (fresegdier) & el ot IT-A0ft % IFfeare &1 o9« faammar &t
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ST 3T IFHIEATE T SAad 95 STHT %A 6l qI@ & G907 & 419 3 Held § Areaheiaidgl a1l U
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forg srererr o= 2

=t s & A

24, 3wftaamel &1 g fFar srar g & Far § 9dt & g2 o Bt #1 T T4 gmT 39 fAanit afrersi
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ST ATATT a9 |AT (TITH) THEAT 3 & o 917 SFEaml # SavT-a T =i a3 &
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4 3T 3 Aot 2o adterr ol v ar asft ot F ogw s (Freiters ure) Fathia s awar
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1.5.2 TRE=T:

T2 T s, geT I@-gad e, gad v, [Ae| 99 (SAFR RIS ANTH), gaT & H1d a7 &6,
&t &t AT, A 6T a9, , Z&F FT T ST ATdT, 28T & Hd § AT T TAE- ZaF 9Ll T Fq17=,
T FT AT U THEE (M0, g89 92 a1 U FAaaad1d, Thard F Aid Tohard, TIEo a8,
AR TAE, TREAC FT AMEHULE IR, AT THEgE TITEepeid TRE=0-I<h-Heqsh -
THEASHHE q4- qierd | | qiE=o|

1.5.3 =9

e it far f&afer, it 1 afiaes 7 AfRwe-saae #1 3= - maaure- seqsreaETqr- aterst §
T

1.5.4 IS

g I GLAAT F FHA-GF [FH- FHT FE F FIIT Al T 7T F7 JHT FIHT-81C
e, I & R AT saga-ggara-Aiesa fO sgaar, I § T3 |1E-5ag 15T a7 396 H|
AT Tt AT & forw Sta-TEma = aire)
1.5.5 sVq:aTET Ui

fraTewss A, I A0 qoT [Ham SEEe, Jrar it THAT o1 ==, gRae IRl
TR TAT FTH

1.6 FusT [T fA=Te T strafert & T smer &t qraT= T

AU T s a9 Ao geriaent 7 S wq-get 9 harefte sirafaat qur PR —srree,
HeqAd- FAEATIT deeT a9 9% TATT STA ATl SuTeai- HaaqTgds a9 Fass gaaqregnr i
AT ST ILTIH-TIATRITI] AT TRTT0) stearenroor #§ o e % frgia- A g #§
AT FT ITAN-ILSAT HHAT H TEMAA =AThedT- TR % @ Sdshl § SHUier Ud ITANT ded-
EER R RCIRE R IE I

1.7 ST, AT AT AATH & a¥ § 9] S=aaT:

ST, AT TAT JT TG FT ATHAT-- T FATE H TAGTY T Tged -- T FHF TAT IHh Heara" §
ATATALIT T TAT-- SRR TAT TL[ ITATEA H TLEIL Fael-- ITeAq A<t (A1 at Sier et
TTAT AT /IET A, FATE TN, TEOT qierdl & o 99 AardiT Aaedshari-- 9 Aard & qwad o
sfadae faEfa T Scaresar

2. Qg AT :

2.1 TIRT S, &0, oF e fGeifa, Fare T agE, Rt a9 $Hpe, =El, Wl a°7 ahear
EEARERALI R ERE LT

2.2 I3, FALT TAT THTE! 6 ICATEA TFaeel LA FT--gq (A, A0 =TT a5 T

2.3 TTerq TR AT qIEFT § FHI0r FEeet T |

2.4 T9eq, s, Jfaar, durae, [eteiweor, e, Aurrar, S g saere & e qur
EREIEY
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2.5 T AT T [HaT a7 ST

2.6 fafre Tt & F=Ta I TLEN F TAEiwr & FEwa ua fEfea- a9 Jiawer- I 956 89 T
"SI SAAETIOM- THTA LT (e

2.7 HATATIUl- TATHIE, &IA1T TIT ATHT- HATEINIE ATel TIRT, TTETHT TATEEATIT & AT AT
T ST, AT, SATHLEH, TALATATLAT FEEITa ST AT FHA S TH, TeeT |

2.8 TNT =AY il Tehet [oh-- TANTLITAT ST F ATHAT- TY[ TATEST ek ol TATAAT- TRTHh &1

3. AT 7Y AT

3.1 YT T

FRTHTOT, TRATHT, TS T o6 T AT THIE H T T Tl it AT ATaq1eF T8 T
3.2 St T o s

rgid, S TN A5 St aeat dF TiATT, TR TAT ST AHATH 6 JeTqT § Ia9ad TRT
ST AT T SAIANT, AT, ST TAT @I T&T AT LRI 6 ST Taeh TRT AT T q&0T)

3.3 "y FfeheaT sEgeT:

TR T AEA AT TAT 99 WM 61 HATH g [Faw a7 A==, a0 a9 99 IATaf § IO+ g aqTet
TRTE T T T sraredT g7 A= Aaw- v, et.u.- g9t vt @ qmer- Jomor a-agpEt
Traeeft e ATl St STAal & T THT Hed 6 S8 o7 vt

4. T TAT T I SHATATST

4.1 Y THFATALSAL:

TTHIUT eI STTH 7 Foed, Fg 39 1 G908 ¥ TRag|

Ty T T IOTEAT, TEEA TAT A0, TFIOT ¢, hI0 Thed g TAT 018 Hr ATOFT T orar §=94+,
fReferfad s & gg &1 Fareae, T, woer, faawer, @ i ofiw ST ME=r a1 979 o
TR, Ad, 2iee, Tad 2ive, [aEmiad, i, T, T9: G a9T gara gg| gared
(FeAE) T TATT HIAT, GAA TAT IAHT Tawel, ANTEE, Tal, ALl qoT H@ve| Tt a7 [emhEd g4
FATT AT, TITF AAF, =g AT G TRT G 3T 0o AT o ITHRON & o0 Faogar aeaee’
AALTFHATT

4.2 T ITTE SHATALSH:

FY A FT I, T SATEAT, SCTET HH1GH, HUSTIO, & IIEl S8 7oFae, =, G, A7, T &
e ue faque, wetaq, arfoad g@r g a7 foU9] e, Seeshi| 9 Fohl, SUSTE, 8 & 9T+l &
3T, BT, JAF TAT FHA| T TR HT G0, FONFRI0r a7 [T, 08, 97 3T
fafager, Serfae AT, orETT HEA0r Tra [or, GRS, FETET TAT T= A S AT
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5. U9 Ta=adT 9T TN
5.1 A9 Ta=gqar:

5.1.1 AT TLEAT T AT @ATA TAT TS [AHAT, T TAT AIATL THAT, ASETT il AAITHATE
TAT I (ST, AT ALTeor Sferamd 9T g 99 & AT & SHST A T@dT-- G 98] & AT Thel &l
FR(THTOT-- TTTEF T IeaTad | 99 rfhcashi & Fxiex aam |

5.1.2 9TF % IITEA AT & ATATT AT ATl T TLh-- TTE T a1 AT 47 =0 0T # &

SYTI-- IYE & q1% AT | Adoh-- TEAAE TRadd a9T Irg TATEAT FT a7 HTH-- [OraT T
farfer-- | srafRsor a9 T9-- A AT AT I | Fawes Iqaee

5.2 HIH ST=ATTTehT:

5.2.1 7\ Fr Aifas Ju7 T Bfdearn aw syeem-- am F aRweger f @Afeer-- geree,
feeaaal, 779 TAT 79 IS T TR{SHT, TG ITATE TAT A 00T (HET)|

5.3 37 I

FASE! & 3T AT TAT AT START-- T TAT FGTH 3T ICAE--FASEI & 3T TRl & A=
ITANT | GIHTSTR a9 ATt (Werr) Afgars, @ aum Gk 9@t F o e sars)

5.4 FFFE I<ATE FT=ATRIH:

TFEE Il THIAE TAAT TAT TUF T, T F [9 @A TAT Faee, T F 6 fafe=m, e,
TFEE HIE TAT ATl HT TR, Ig TAT AR TH. AGF, AVST I GLAAT, Hoed 9T TIUH 0T,
T Tt TRTEAT T e, FFEe Hid, HAUST TAT IATRT H1 [0

5.5 @I T AT YT T TTAT : GLINLT 3 A ICATEA Fl 3@ TAT TIHNFL T e T ITIANT AT
Ao TaT STafery ITTET FT TS T ofiwom|

6. faw:

A 29 329, e T AT qAT 20 HgTea| AT aRe it F seasia i i fAterd wed

F forT erqaTe SITe FTett fAtes [@feam TSt & wiiE [, SHHT SIEeaeT adqr = e,
STHATATSIT 6 T | LT3l 6t FAHEAT| GTHI0r & & forg q9arer wrETwH|

ERESICRCEIC
I7-9=1: |
1 it U Iey W {2 A, sfrary vd cerfsae S5t U S SEE0 ST e il
TRII AT [T | Fie 32, T a9 9 vd 97 Ua S § Iguor == § gersiashl Tl
faruToget, SHATIel, ATSHICATSHT, Fasi TAT TAFHAT FIT g AT TG TET TNT| HHAT 3T

e F1 e d@swor qur T gy afaver & Bt awsttaar f i i [ F s
Fah AT

2. PR AT, F9, aTATRRe, TRIREE AT T 999 & s g wa # fheer
FITAALT 3T I AT Aged i HATAATT]
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3. ToNEfAE; STgElS: IF SATgaeist T STTLTOM| AT IS T auiheor 3 fFaeor arwsai,
FANAS 3T ASATST F H&T A, HLAAT  TA| ATHEITRITHATST, SefeeAlST TAT FIEAST HT
AT

SgEtS : (TETETH) ;- aftenr, o, 9o oFe, oA TS s g |

AT & aieneor 6 AT Jortersi &7 qaqres &aw, agadist $al 7 Jeqa-1-
fTferTel, Smgeret, TRl (FERL), T, 7, T, e, areat, e, ufhe,
(FAATHLT), TEFRATTIIRUET, T, Tieret, Sfaueft, FHcfaed!, TearaT (FFIoet) Tt (IrfeeT )
VT (), ferferaaT (egere), st

T 3T e WY, TaeTa fgeae gfg, #-3 v #@i-4 9t &1 a7iw)

T ST ATET THFRISTHE & TRALH, TEET U= - THH TREd 3 Fwrd| qur 9agT
& TR T GOTT, STEISIAA, TLNEITI] AT & STIIN
4 91T IYATEQAT TAT I © FE 4Tl FT IGA, SGd Travdl SdTell % Fex| @I, AT, L9, FATAL, 9

TETAT, e, Taraeht (Fefier Tart), FIeATIOrT, THIEAT dHhel, e, LT 9T IS5 & S0dl & €9 §
qre|

AHT, A, AU T ITh IATE| TAATSIT| AT 6 Tv@H H JHAaaeqiaent H7 Agedl ol
FALTIT, ATAET (A IATT AT ITEATAT |

5. ATRITSTA: TULTHAT LA0AT, GHHTT ST FAHaT| FIFAFT, 3T, R1 U ST goq a4+ FiHF g6
T 7o A
T9T -2

1. Rfwr FfAdn: Frfoewr St afafemm st T Ghemdnl - JEArEE i
TRTELAATHE ATTRAT| FHTTRT AT SMETAT AT . €61.UH. (Fifrawr i) qom Frfeaat i dw==r T
F/HRITART e, FBreeft stfemmaa qum smerlt sfsmmaa) HifeeRT ol (FRSaaas g,
T A ITSA N, e F, TG0, T AR (FTSSISATEH) i TEAAT 3T FH| Feah, Hivash, fex
& Yo FiET| AT TF FFAAET| HIART Hohad AT FHITAHT ATl Hohd TTHRAT (STT-1 T
ATTR) | AT AT SALTEA, AT, FITAHRT =56 T AT(VaF S| R H HATHE 3T HAATHT
fAfSraaTe T9T IAHT A | TEIE, AT qLT TAT &1~ O] AT AETAA- §LAAT, FAGE 3T Tgcd|

2. SqEfAEht, sfvas Sfahr X e @ Iaeeh 1 FFE oY ST aa T Iafased! Sagmomg
(FefashedT) TRHATITHF ATATART TAT TgHEE| Agaudr qaT fafaaa sfvas AEt== (A= T
FT AT Fied S| Ar=Er it e R R qur R agaw Femrta, R Rgir s R
IeT F7 vad Mg FOREad (39 TETIEE ST ivas SMeY) FfHT gt F9ma ud
FITARTEEAT ST (AT FLAAT T SAATART Tlgd) STTEHE TAT TTEH Tl

“IFAT SFAT ST AT Al HLAAT TAT FHTT| AATAT Foe AT SO ATARE FT FIAT| Fgsi avil
St e - swTor, TRerater qur g Sg@ T A # e, v i i

3. UTET W[4, A WRNRR qur S qifegdt: aren gee f AfeET - srveer, == a9 g9
FITAAT, TATT TEHERT, ATHIEH A, SATTH TF |
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T FEAAT TAT HFRL AT TS| TET TSTAT H SAESAAT HT STANT| G&H TAT T ST STTITAe01 -
ST sfaor &t faferT o arsh 7T, arey yoHe § anforasn et B ud s

AE fA=es qur fGeor e (+1.aA) aredwar afrer, (SE-udieror, ELOEeT 99T wre-ant
TqLreAT))|
STERaT a7 fAaeor (T, fBUar oY =Eided), ga4+ 3T aarEgo|
4, i< ot e @ St g AT St g, @fbst Trer g s SfiRE, gihs e

TERTT T - TRTeT TrEmafaeht STt Brer--HreniRaree vd e qrora foad onfaer 8 -
TS (STRTET SFE), |1.3, #.4 7 FH Ramnt| saue (Frvaw afga samsiey i argsi=)- o
ATRTHT G AT ATFH RO FIERIAT | TIrEoft Argrea aom vt g8 argeee fadwor
U ATEENA U= fhva, ggfrva, SIS0 Awqeor AT Sl aveen fgdi SutT=Esi #w "Eed|
THREATGAT & €T § FUh (A (e Sqd qud qIT TTEIa91) STHAIT TAT TOI, THATHLT, STor | Il
TET-- I TATIAE THI, FIY TEATHT H IThT AT A ATIIN, Fheg Foha Frag "7 Tdae
AT (AT9, ST, Aq0TdT, oTq)| Bl Ud SIS ATl a1l 6t T AUSTor q&T I
S| el T THeAT-- AT ATV AT TL JAT AL
5. TRftufe s qar ey spie: aiRRafas s agEe #oaggend s afydn are
ATHRAISITAHESH T AALTIUT| TGS IART HLEAT| TFUT T IHFT I (FTEEHS UL digd)|

AT % aAT % TE-- TALTOT, TAHAT TAT ATATISTRT AT HheTae GTel, TATHAT JoaT I
e & S Afaean ST [AfEedar, sqaar st a9 aife® e afgsnt 7 awad| S$49--
TETAS 95 JTa% qra-|

W fasmw
9T O 1

1. TTHIY §3HAT
FireH HrgTed, greadant AAteradT g, ATTETT qT THIHTOT (FT SATI), T BT i STEAT,
T TS AT | FT, FiieH HEATU, FIEg o TLHTI] T T | UH T 31T ST Heqahi =l il
2. qEEF A
SATIT SATEeT, SATAT FTTRT o STTHALTIT, AT FTRTRT FT FFoear 7 TATEad F:39 arel F1F, STAF o7,
T T =, Tg-HATSTF AT TAT IHF TATHTT ATHALTT| SO H farer b 0T T 396 {3 o
A arae, rgia TqATe T SqATE ol il AT AV Ferdh Hgiad (T 9g ),
THFAT el | araer;H2 +, H2® Ne2, NO, CO, HF, CN, CH-, BcH2TT CO2|SH TSI e aT
O] FET RIGIAT #l AT, S FHlle, AL TTHST TAT A AT
3.3 T (Mo we) :
ST % TR, ArATFAT RV 6 *O30 F7 9\, heed Tgia a7 Geed av (FeeaTihe 99g)

foheeel elshl, ST SaATsl a9T TAe qe AT T Iooe| TRHT A1 6 (FFH7, o7 7 777, Theea g
TF-¥ fFadd, FAer AT (qEwerd =) Agerr| aqurg Haw, AR sEsmseaua gea *
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smwad| Nacl, ZnS, CsCl2, CaF2, CdI2aT Tersd ®if §3=T| heedl | SrquidT TeTs shaHITeh qAT A14-
TS HATHICH IW, FTLEAT Y, AGATAH, FaALAl HT TLTHF TEITT|

4. {9 9T

FTEATa® AT AT SAAEAT FHT THIHO, FA- AFH TREAE 6T, TH0 FT FAHT TAT FifdawaedT
"JAAE " T A [EAqeT, AT §9g, FEN 9¥ 98 a7 AT9eqea:|

5. ST AT AT SEATTAAT

FEATTAT T, ATEIT0 3fi¥ TorH, FTF SOAT q9T AT iF Ho1T; SOHRTGET #7999 2w, g =

B o 1 9T Rty F weREt ° oo ST e, At vt § o9t vg vaedy afade
T IAHRT a1 g A

THYETET wT g A, Ut UE qEedT wed % ®9 H,URTUT--  SoRAuEdraHT
ATSHHAV AT HFST HoIT FeAel, ATHATAEAT T ATIGUE, AT R TATSEANA T TIAAT 6 &= qael,
AAES AT FEATWTI T T draer =

e qAT ¥ Faery, AR qam qor AR [ woq s, Gl a7 FFfET
TSI et T SoATTant Trfova, smast | srfwienamstt § Tramafas am

6. TTAET T T AT

S[E TETAT § TTAEAT TTHT; FATTHI- FATILA THIHI; 85 TTAT o o0 JTaedT o, fFemem agfa &
TTEEdT |76 SAAF Aot §9- Igaw a9T Fea Fifds s ar;sifes e afer, 39 Jgd
TAT fFrerTeor; sfeerr SamTiaT werd i 3T At

IALEGRTIDEE

oo fo=d ATEet 1 2aTe g6 e, s arer T stterm = gt & o Saregaa deia e

AT T, ATFGdT HA TAFL R HHA HILST, TAT 6 5. TH.TF. FT 1O AT ST ATIIRT: e
T TAT ST |

TAFEIE T THH;AANYS X [GEIT; =TS g|®e & %, Re@anT a9, afatada;a=a ae
TFe 1R AreaT QI TAOUTH, TEIT, Fh- Fieetfi3i, ST aeumcs saFale ST 396 STA

8. ETIA® TerTiaeht:

ATHTRAT T AT qTexaT 92 [Aewar, =, o, G aur st wife it afafrarsts o sewa &

THTHA TT THIHRIOT, IGhT THIALT, FHNET TAT @A ATATRAT 6 T qHHor; 3¢ ROy am &
T(E T TATA| TTAFAT A Rerarere™ qgfaat gy ga ATHBERaTsl 7 Jeqas @eed i Snaureraed
IEEAGT

9. THILT THTEA:

STERTT T AT AT AT G Iiord STaedT T G, 3IES (9 31T gaATSIAl & HEATHRTI THIAT
ATHTHAT 3T FTeeHT Alee
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10. I TREeAT TIT ST

I AT 9T A A et Fw7 srfdrerroor, sfdrerroor Ry YEr- e a9 &8 A srfdrernor
@, T S T LT, AR SRR 9% ST haT & STiseero i Fhartate

11. I FHTE A AT

Staw ot ® arq e qar Oy F o smaw e (enfvasw Grer fafen) smeares, SRt REe-
.o |, o AT Thaaerd, ST IeF TEM, ATZenhiT a9 FIe " § SThIHFT|

12. 99~ |EA:

(F) T AT, ar arq %o | e fgiat ¥ 9=, AT ey R, e fiee
THETT 3T IHH F9ATed, o7 HFA & qaenld AT oAl Sqaed =l AT H HFidl w1 ATIINI

(@) AT AR H ASHHST (FHTEIHAT)| a9t TR w1 oS, 7,91 0HT, aT9a0r;4 97 6
TSI AT HEeAi H7 (TG T, hele T TAqT TgaTiHend 86,00 T T 3896 Fagid avr
AAAA LA H TTAeATT T STTTTRITAT T A0l HLAT 20l ATINTdh! TAT AT [Tl

(1) FeT FTATAAT FT GLTT TAT I GLAAT;HTATFTAS VAT, FIATHAA ZT2ST2S AT Heol ATSEH I
RHNE

() TIHETCE TSN F OHFA, Hed AGTRT HEAT B HHUW, HIAAT AT A, TeHed  qAT
ATAFA IS T Hoped, Tl Seqaar; snfamefea TR sttwframd, Faas s, serer sy
ST IAHT ATHAAVH, Hed- Heol rare TAT oo THTY [= aTel A

13. "TH' S qdl T AT THE:
AATES ST TFeATS S TAHI, ATFH 0T SFAEATT, FFIh T TAT TTFHT [OTEH,; AAATEE GFa|
14, ASter Ao :

g NH3, HF, So2aaT H2So04, ¥ srferierara faemas M staameom $t srwerar, st faerasst 7
AT AIS, T IF AFATT ATeTH, FAEF [ TS TIT U U]

9T -9 2

1. FFen AT agadieE S UTATSHAT, ST ULHTEHRAT, TR, US[end, RO, Fge ™ G,
IGERIGI

2. (%) sitsfaaT Grarfafer: Saeeon g Frdfaes stertrarst £ Grrfafer % e £ amres &t
(T TE AT T THTEATIHRT T ITANT, FIH- AEL AN, Feaadr o, ofam e am=
FTAADRATTRAT F Foll STHUTH- (TAT) TRTHT FAGeAqTT T Teqadt; S0 Horr; Aiaiwarst &t
EA I EN R ENERIRISERERE U

(@) afsrframefie Tegadl: FREAMEIH AT FRAFIT ATA0, FRAEIAL, qF qashi (BT d2wa)
e, [avsTTEAT AT AT T IeaTad, SATfadr Roar qur srtfm
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(1) wiaeamaer srfefRamd : SN1, SN2, SNi', SN2', SNi T2 SRN1fFafatert; afaaeft oz arfrard,
qTELd, FEA, PR, S SF gerErsads AR digd ULHeHh AR 6l SAFelhiod qaT
AR T ATHTHATT

() fastrwerfafaamd: E1,E2 e E1eb framfafemt,@srs, qum gieaa - E2 stfafewamst # fax e,
TrEIferes® SYn e ufiee qrsifertae, IR1a a9T Sy &)

(¥) "aet srf¥saTd: C=C TaT C=C ¥ forw zasrarsfors d@sa, C=0, C=N F forw =aaihierhes,
TFHT SAA TR M AT |

(7) i AT-faTaee, giead, aaad, Ja-fAafenm, Sareht, wred, FoE, 1T, et aJ7
AT - AT AT |

3 gy AffRaTd (Pericyclic reactions): aRfTor fiT 3aTE<wl, qEas-giwaqd Faw- oeal-
AT FARATH AT - ATSFATTLTT ATHIRATT (2+2 TAT 4+2) TAT FrRwmeriasr foge (1,3; 3,3 97 1,5),

FMO3ITTHAI

4, e fBEm aur vt f Gaffan oo e (e e Juee a5 fm), wee
AFSTIET FATTIATSA Foa; fheT ST GEWOT, TheTT T, ferge-afauredy, 09, WY, a3« aar
TR iR

5. SgA® Tt

(F) TEAHI T AifdTw THI: g G T IT6 SN AT [OIEH, Tgeshi i Ged1 ¥ AL ad
HUATT| FTFETEA (ARHII), AT5e The (T, AFHIeH Terw, «F=ar (Viscosity), 37T a9z Fgu 75
FTXT SAUATT T [T

(@) TEAHI F AT T [OIER: FEEF TgaAd- AT, TAEEZUT, AT TAFARIEE,
TEAM, ATSAM, A, T TAT THdH FE| AREHH Tgddh- ORISR gATeSH, TLTSEA,
farfors oiw farferee |

(1) S TgAF: e, AT, ARUAT H AT |

6. Al & FigMN® ITI : 0304, HIO4Cro3Pb(OAc)4. SeO2, NBS, B2H6Na 7=
srqf==T, LIALH4, NaBH4, N=Bali, MCPBA.

7. TS THTA; TTTE0T Fra e AT T TR o= afatward, safea sie Reay s,
U 3T B STaeaTy, AT areg- 1T Fgu-11 st

8. TfAehT g ST T3=AT F TSR0 § IqHT ATITRT|

() FOft Terew: TEURHTI o79] AHeTHE TaeITae T2 quff e

(@) FFaE e GoeAnE o), s B-awwnE o, ageeHE et § earerd |ugi &6
[EIREEIEIRET
(1) TAFCIEE TEeH: UEE Y BE qEearmhNm * AT mIrEERT ST - FemEd qur

TERqHE T | A N—a=as- fhew A
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(°T) AT FFrhiT SaTs: ATSEGR A Y THE AT e, HHwe {7 i FTafen e,
H1 NMR =T |T&TI0T T i U § S|

(T) TAAE TEeT. Gie 9, oF q%, Sfex TiF, Heredad i, A8l fdia AE &7 @S, o-
[ERESREI kTR CIEL T

(F) TAFSIT AT AAATE: AFTA AT T TAT <H TAF|

TETAAF ST
9T O 1
ge-F
(%) T AT T Tkt
TTAT HT SATAAT, T A Teged, wateg, Afat=aear w0 To7 Afaa7- g qHiwr- aearal &
THE, TATE ATHT| T Y TAT I gMH-TATeE S&aT AT AT - GTeT () T F&TdT H TATE-ATHAIS
T ATH, T, A, AT AT S [Aehreeh/ZorFey, e (Mg a1 svent Riese qom aie % Fa9-

Aedad qo7 M SUE a3d ®9 JIE-h a7 Ja%g (Muad (HefoRT)--a<et o ad7 Iaaq
LA T R[-HES (ST TAT AT TATg I HohoddT- 16 T H Ta|

CIER IR R

roTteres fE|eeT urie- foEeor &7 Jow q7 BT Faw- 32| S=a2r [Ois- SSHE Sea T & (e
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HTHTISTH/STEET ATART-IZ9T, T & TAT ATALTFAT; ST TgATRIATI

ST, T%. TH. (G40 araat vae) a5, Sged, IOt [, ® &5 a9 a9 UF S v (A8 a9l
TEAT)AT e

STEATATS - § S ST ST, ST SATTAAT, TSIl T A€o, qTHTE Tqed & HaEid, 59
STTeRrrerel raeT, foreqT, |iegiae TeFaeT, &(E,THd T9qT ATIHT FIEFAT § Tgarar

2. 9 T, T FLE TAT STA-FAATSTH Tawer:
FAT T FaT, AT, JaT 6T H TATET Fled ATl FIeh, ATTdH, THAE TAT AT TOre|

a7 HYEAT: TRATHT, FURET & FRW, THE-arg qAT I AIYEA, JUed GaU/ET F 9L qdar
STeeel, AT, TeAdh WL, FTe] (eeal, T ST AT JET T IZI, A AT qAT =7 =72 i, qar
LA | A1 T IIHFT, &1 FEEF G701 HT T A [FAT0T, ¥ Id7 AT QT ST & o0 Faed Hl
SEAEAT, T TUHTRETAT FFANET, T HT I § T&T TSl 1 SJTHFT, U (ATSSIN) 37T | (FTa)
=%, 1. T, TH
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SEEEEIECRCLCE

STt feraATSTeRt it ATLUTIUTG THT TETT Tawdd HATedT § 9 a4 TAT a7 eAT hil IHFT, a7 STAra= =
TaTg [T & e #§ S ATt w1 e, 99 sTownt Fudwr, fueaes aur §-sge e,
e &7 FTAaE, TR TAT TAAT &, 91 F T [AATSER Tavd= qAqT a0 qaeft T S
T AT HLEA, AT TAHIT TAT A TAATST Tawed, qHiead ad FET dhl T, aEaHT wad, ad
& e, JTH T=T AT

3. qATECOnT §Tor quT s fAfaeaT:

TN Heedh qAT Heed, S & fAgia, Matwor, amarty auar o= [ aaga aatEateat s«
A, ARt qurfEasm RS, SEEEET gig w1 I iEr 9 T9TE|

SO YT, farasATdt arae, WARSE THE, SSi 931, Nahidol, e aul TH1E qo1 [F30 %
ST, TATATI T AT, A (AHTE AT AT TATELT FLEA0T | A7 AT e 0 0T, a0, e

AT 7T TGO 9T AT FAT TFHATH| AT § G120 A qo7 Fem aaiaoiia T9e qedisd S
faraTTSTeht 7 fashrer o | gF ariR iR faet sfiT =il §2eror 7 ST e |

4. &7 AT TAT fisT STl

FeT AT il AT TTLTLOM, TZAAT TAT TATEAT, THEAT ST 39 ITANT, I2AF &4, i1 &,
s, a9 g1 G F TRATHT T8, SIS IcATET i SATH, HATd T, TTH{dH a7 qAT &G
T H e AT FT ITAN, ATTATAF TEEAT HTHA, TN, el a9 Tagel T & Tiaag g 9207
TAT ST, ATTATE SATETT, T SATATAT HATLA ST SO FLEAT & T TAT "] A" | ANTT-ATH
EREISIERIEIRE: CRIERT

97 9 -2
gT-h

1. a9 VY TS Y99 Y5

29T TAT TAgia, wiatded, W@ 93T U Tiaehl, Jaq ScaTe dae, Aaqd, 9 a+q, Jga 698,
ICATE % AW, 3 T997 FT Taed, qAT0TF a9, a9 AT=@Iad ATAa, AT 8- (i) T @y Fi
T, (i) FREQET TreET, (jii) STTHEA, SR T9T 2=, (iv) ATFaT ST (v) Rt aour st
QITIS ITAT o a0 ATHIOT a7 FHTT FT Tod, TIh a9 AgATRAT T

2. 741 1 FF AT

AT AT, AT TAT ATHAT e U FH{ead TS 6 ST, a9 HATEAT FT Tg-3a 2417 ahre a1
I IR TEFH, FTF AT TAT FF TISAT, THT T H T IIHFT, S FAT=ear am s s,

AT AT A== A F1F AT, FTH HATAT FT AT F SIS
3. a9 FAea-Fee (A=Re) TAT -9

HTIA TZdAT- T2T T ATH, B33, SATs TAT AFa, &9 e, W@ (F0) AIa (TGH) A, Tadm
T Flag, (ATEA) ATMUF Flag, Ta=aa &t T57 Iia2el q@ve (Wre)| SIS TUET, I 9T &8 (Fe0)
AT, 3T Haad G a7 oG avT, Tae T7 T(dael & o7 ARITers a1 o |
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4. T AT F9 So AT

T I~ FA&r07 o AT TR, AT TAT AW s a9 SS0al F qerdd gl q& 9 qart
AT AT G2F TAT I THeT 6 Al % AH HEd, I29F, THE, Taasl SATTweqar o =i |

gs-g
1.3 aTRfRafashT qor genfa aveata:

a9 qIRfEAfadr - ST qAT 9og g9ed, a9 UREAfA-ad, a9 GHE™ Gheudl, aaedfd HEHeudT,
TR TRt Fers AT ALHIERY, TTATHF IcaTaehdl, TTUF FH0T TIT I Fae, Tiaaer arara<or § g7
THAT (F@T, ST ALE, FAAUET AT ALAAT) | AT § a1 o6 T, TSAqTT hl Tgo1, FAST T4qT 98-
TISHT, AT, FRTehT AT, ATEATT HUBTAT TAT TAEATT-ATIERT (FATAT T ALANET) % TATIT 6
frgra, a7 TRRafds #1 d@weor, Fras T (FEEA G)| A1 aqeta B G argtEeT

TGt | SHET, g TAT AT i qarsiuehT aaeataai 1 9=, amagtd, srar, Eaer
TAT eI AT ey Faeafadl F 6T FLF Ied AT [AUTHRaT Fr Ta9rfad #2791 T2F [
I THTI A FHHF |

2. 97 GHTY AT SUT R

FATATALO T Jae/ |ig a9 ITST TRATT -ATR a7 e sttt siv fgrea, afaga g, e
T T, -t ad IaT1E (U, & U, IT.) TiRATST 3T &=, Mg T, qofire T, fAaed, 38
(A=), @, oq, I9, AT aaeafd, FEHEFATr a1 ST FHET, HedT 3T ASr T0-HU0r, HATeT a7
Ao

FTY, HATIOT 3 TRTA £ Sra9qFaqT T Aged, HATIT % T HgTea, s a7 AT FIT, Hi7-
AATGATHLOT, AT T A7 A Atgan Wi #s, sese [{mior, qor 3aam, w@rege [, o,
STANT, ®IEaT dre-HAT, 07 ITART, Fara (Arféae) are-Haior, o7 STIRT aea # i w1y 32T
Fr AT Ut i wiaey § e TS0 FEat FES T9T 137, SN 6l g 7T hl A 0l qqqT
fRafa, g TTaeITae, SR et T ITATHEET, ST a7 G9Teqr|

TS T FHIAF AT, FTY 6 QT TAT ATHEATG, T8 (F6Fa7) it Tg=m- T fgr=al
3. a9 G qAT a9 S(q A=

AT T Efd- ST T ST, faeda® amars (TS), HS-Taie T S W7, a0 Tg007 H7 991 92 TA7
TAT FIES SIS Io| AT T ATT T FATTRAT, &fd FT &, FHTLOT, UHATH, FLATHS IITT TAT AT
TAT SATa [F=0r & A1 (0 & FA7 A AT GReaT- Suaer qor &fey, ot % = o=, anfis
TAT AT AT, TTHaF AR % q18 [eFae TAEd FATAT| aF AT JAT a1 6 [: G0 Hl
FTIA-2TE-AFETEE (CO2) F e & syfarem=nhiar T Mafeaa = (IfR), = = qor o= 9
STaet ¥ e i fateer @femt, a= Sta, ae g, sfasaon, aarfae foere (=), =9,
FTST AT (ATSF HIERT), ALY, TATATAL S[ATS T a1 6 G20 92 TAT ¥ e
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4. a7 -t T Ay

T FA-FATEAT-HIT HFTd - AN - ATH TG, TRT T IS F7 SAheA, TS TAT A-AUET AT
H ATt #7 F@ TAT ITET Ud ITFTH IFawre (Fed) § i, ST Se=arat &7 go7 Heiwor aur
srerqor, fAsft & o agartaret £ gfveer; Rt B T i s o=t fr scoresar siv s
T FTHTIST- ATTAe fAEoor,aat 7 aeqell T9T Farel w1 qediHe|

Femd-a9 B 1 =fag™ 1894-1952 @aT 1990 #T WA a9 Hifdl WEF a9 Aifd 1988,39
TS, FHI<H a Tawd, HigaATall HT A=, i ITANT & Hafda a | 1aar a°7 G, fEFw a1 I-feraw
STATE; FA AT, ARTRIERTI ST TAT §AATcHE Tade| [Aehea 0T T ATl dh
TTHA A HaH, 9T, qT Mg, AR a9 tef=ad, 1927, a9 | sreaaaw 1980,
Fegsiter weeror farfaam, 1972-3% IFH Helrerd, AT =TT AT 7 ATAehT | STTTNT| a1 6T AT
T TS 3T 39T

J-fasm

T I -1

G-
(i) o= g-Fa=T:
Hqwed (Tar) Ser fie, gedt f sty ud siaid de=en  YRAuEeEdr ud gt fi oy,
SATATHET — FILIT TH I¢AE, SATATHET TGAT, THRFT- HIL0T, TATF, THFI-HGATT, T il G 1T,
TAreaT, TRATO, YFHT TG Gra=Tar, T2 G Gredi U 987 G Fich| Tgiaiiiy Fedma - 9769 ug
frafaty, aqs a« franw, we fGadd, auftafad, g@qq, a9 9b9aqq =E1 98T $iw
AT
(ii) S-3TFA FAT T T Haw:
- TSI AT AT AN ST U FEq EAfd | F-SAFAT, AT I-SHd T e -
ATFTAh o U ITeh! ATEAT| A AT siegeht §3=1 Ue o9 fasa o gag) gifas gaeor, e
T, T A== Ud 9 awor steqae § - &a e F7 AamT Id 39 gTaid it -3l
ATTT FERITE TE I ATAT-T[0 UF HH0| @R GFaad Taed| FeflT SuUg Ud 9d8d a=|

A IHEY H98d STE| ITIE AFET IAe| -FIse § qg2 Haad & ATIART| ST gaaT g5

(GIS) 3% TahT ST sz worfae 91 (GPS))

(iiii) F=ATEHS S-Ae:

J-AATAE AT TF A T4, THT @, Taad Ua GHia Sregas a1 qoed (Wiees) ua
9T TRTAT &7 TTaad-fasia daer et 9o 7 A Fes BT saeer F saeiq ks ud Ot #it
AR T U Jer-aifiaeor ug gy f&fen aom, aowa, s, @ (AE) v gor fFuw B &

HLAATHS TAgon| sreamtag faeaon fheactir ve faegor & i 1ot gae o afawaret &1 9=
gUe-g

(iv) Strarew =T
STTA-TRATIT T A9 TEid| TS E1ed 3 qed-Srared| Sared & qReeqor fir sraeam &fes ywe +
TEA-SITAT9H| Tg-Haed TSI Aeaqul, [RISaaradl Ud Q0 99 A Jeqa9 § gea-sared #i7
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o o

ATIART| oFTTITE STEATaTer, AFATIIEST, FREATSRAT U URATSIIST &1 i f@FamW, q-asts g™

ud fawET w1 v, greerarer, IR £ @i sttan geErEEr, et va
TIETE AT (FTARTor) § fasreardt safer: | fearters aTiorsTa) TeamT aaedfd-STa oY 24T 78|

(v) SRE Ta W &7 S-Rem:

T STTRHT T AN Th0T: ST T, ST T, FIA-Eq T ST T T4 TAT ITRT AqEae| T
F HEAAYE At F fAaeer ud aefiETen| ST, a9 edia-ara oY ofE 7ged F "qad H 9d &
FASHET At T T foraeor ud srew s &7 srea g ST awear -t e, ot/
U, Theam™ g Ud Afaga+/ e a1 Jaars qaaa § AT STHSGIT | a1y 39,
RTINS TAT AT TRAT-FeATa 37 AT | WA &7 [Aad i gr=r Fare #1 e

(Vi) S-S UF S -Rsm:

ST T AT A AT AT AITRLIT| STLETA ST I AT ALAT, HLLAT, TRIFIAT, TFATAT ATARAT,

ITRTEIAT U S949 [OM, STAd HT aviaor| el & TAT [FLraqr| Sroste @A &5 daorse
SATALT| T 6 TR ATATE FIOM AR FIHSTA HT e T0T| HIASTA TAHLOT| HIHSTA Sl THEAT TS
S| T STA ITSAT| AT 6 SS(TAILT I[UTENH | FTe, T TAT TAL 6 TIT AT Aeawor| {707 a3ref

T H O AT TIATHAT| TEGAT-F1, THATH TF (AT | ToHT-TeT H==T0)

T T 2
G-
(i) @ fa=m:

foheeel T THETT TAT AT aeiwor Faugiy heedia @ fitea aafata & Feiud &2 & o
JETUT G T ITANT Foheaer 0| Tae-¥ fheeet T & e

g fasTieitr gemasft ua 39 ITATIA| AT AAHTT Gl 6 TR [OeH| Fiast § agauiar,
Tt T, fRerIad«/ Auase, THAT U Thivi|

ety foferhe @fas avt & Wifds vd TEmatas e Fferrel &7 @v=aras aufiaon T ug
FIITALT AT 6 ATHTT @A FIATHE, FIEAHS, HHIEE U gATSE avl & @i

(ii) 0T T FrFiat -

FHT FT ScqTET UF e UcdTge- TATYIEE, TTE-3C015C UAIYEE U STEATHIEE - JIareadrse-
ffersT FE #7 e BT frga) fvT Twes ua S| s 9t 7 o0 U 93941 @l
AT ATTATAF Aged| IATSE, AIEATE, TTEHARIEE, ATUHIE Ud AAT o, ATAHIEe, UATATETZe Ta
AT QAT T AAGUAT T SATATT | FTAETEE| TFI SATATET e &=

FTATALOT o THTL TS HTLH FTATALT (S T HEeT| T AT (hor) FRamivmetors ue geqst wratawr F oo
Tqeft) T UF UF T F UF A@| FATAL AAT FT TS (FATAES) UF HLAAT| ITAHHT, TOAT TF JeT
ffers et &1 FATaT| Giesr g TERTaE AT eErae Ud Jarsara, fiierse| 9 &

IqATEE -ATT(S T390
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(DEEKIESEEIGE
AT e HHTor Y IieraT, TEEA T fAATTad @91 (A9g3) & [UeH TS 3T AT AA-ITh

FR(TRTT, AT U [RErTor qatawor| sraETar aeeft Y SEH S| SIFHTal §¥=AT ¥ ST gged AT
GAST 3T ITHT HEed AILT o ATETal ZITO03T|

que-g
(MEURER: SEEIGE

FALF ATTH GiAol U 97, JAEF H7 Aeq TAerd| aew eq #71 st gfqas e & [gior &
TORATI STER TR0 &7 s e &7 T3 (FA19e) Ud 6T arqedias I Ud G|
TR FITHEH, qiaT, T, drgn, oftem, s, frers, e, b siv s ug s
G % Agd QU Aaid e 7 -fFFe, 9na #§ fIar ug e & [Qe age afebs i
GIAST SHTE T HLAT U STATRAT| ot @isT Saree i qqat a7

(v) @ s-fasm:

@A AT -ASTE, -Hian, -OEAEE Ud -areatasl Ta=aad Jhnl qaey [Ea #7
AHAT| AT AT GAT i (AT ATcas® Aaeh, ARG @Sl Ta GHaT GiesT Sarea| @iast
TS LT T TR TETLA|

(vi) -\ A= T gataie -

Tl FT A=qET Aged: T TIAT Ieh(TUe il adrae| JEAT 6 HeadT a97 a91de Ua Jedl & [=aaqeo
HEqHTNE qea/eer deal heed TAME & Tl TS dga1 & Jhe, FHaers dear qarsiasdn
SagFAwdr| JTEIHH ST

TTH(a® Hahe - A8, T-Faad, Teid TIEd, [T Ud SATAT T BhaTaard a9 = H0r| gl
ELHXOT AT TFTEvog gaTd, Gga @, sientie qur Geearts aufe fuem, e &1 99m,

FIAST AT T ST ST FATS UL AT FAT IS T TG, TH&T TEIUT| TATAL0T FLAT - AT | emdt
3T

wfore

EEGRREN

T -F
= wriora
Afzer a8, YE® Aaar ud @qedarn, ST gAfy, g, fAm gty gk aate) =g
(Ffew®), - giieed THT, ATTAATF AT Ua ATSTAeqiors qiaer, e Ao &7 Jeg, < 0a
TAHTT LT, HIATAH &9, TeAaT, GHLAST UF FHEIAT, [Afgd 7 &1 TGH0T, Fife, daamiefiT / Tifa,
autaa, Ao aafaq, vhEes, i, fuw iy =7 a1 3% sfvaafs am Gur oo 2fiid
AHLTAT F ATRIOT/ATIoTH TS Uleheh AL, TATH (AT%d FETet aw el

HeA:

T AT, dHTT Aiacd, ATHAIT, THT ATETATT THT, ATHRAT % T AL FT T, AT
&=, 3Tgs v sfews; st it urw =&t st Mt quraet £ Sam afvam, st aurea,
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AT (SRS TE THITIR) TR [T JAT T FeA=| ZeT va Brem a6 (Fad gedisT Trarem)
&, I5 T4 A1Iad, [ocd — Fval

g sfaf:
1 qAT A1 ST & Freltr qur ey e < qur o= Bmre § fEd wife e G =41 #71
THFIU, LA @0, I UHAE T @t & d= A AR gL, GHad, TAE, 0F, T, TWada,
ZTEgST, U T &7 g81 ATqaeaesia Ud 3 UI-eH]|

que-g
LTI AGH THIHTT:

AT THIFHLOTT T T, FHITE T LT TAT FHITE TAT TAH =TT FHT THIEHLT, THTRAT T[0T, TIH Al
& Tohe TIH AT & Aal, THIHL0T, FAL HT GHIFHLT (A= gt [HIq (A=) IO a1l SFAL Bl Lah
THFI, W AT U [AAT qETRS, SATTF A, AAAL wreft FHiEOn =¥ IO qrer BT wfe F
T TR, QU7 & T W07 Sa Ua g A1 gl STaai o e i fate

LIREIRSIREI R RIECRSIRED

TATAAT T FIfe UF AGUY oL@ T T, ILA AEd T, THAA | T, T, G4, T, FwF 0
FSAT, SoTT T HLEAT, ATAIT I  Seaiiq T1d, FCAL o (AT, Fea T g & Feqiid w1y, Tl geqqTT
Fr rfa, afaarg & Avasta T FORERTT F7 qeqed, F1F U Rorfast Sof, =dor, qrener Feadd, wfead
FTE % g, areamaeT/ aeqad &7 ST, T BTt § a0 araraedn/agad|

AT T3 &1 219, 7 T a1 AT % seaviq aeat i Greareaed]/ Svqad, Il Hi GHIET, 9 &g,

FHTS T TG, I g0 (U0t i qramaed/ qeqa, reAraedT [ Geqad o e, A aeg, T9T F7
CEIE]

gfeer g
srfaer UF Hiaer &=, B3 o, Tfeer 9% F AR BT F AwAA, HIATT H TAUCT, FTEL TS T,

JAATHRT 3T M1 e iz IThr AIfdF ATEAT IgaT HIe ATHAS,H3eT TqHF U9 Hg97
TR

ST T AT
ATHTST & o, THAT U VS TLe-hee & G, AT UH T F T9F, T F THF|

99 IH--2
gug-&h
st wrfora:
T, STHHE, THWT 3T 99, Ul I THIHAT FqnT 99g 99 qeastidr & T9T, qreel-a9g,
FHAT qHE, FeAl THA| TAT UH IO T, T OISTET Tid, ATGd T [OMEs I TF TFATTSAT T
(FTHF) &= & faeare, it &

EIENICENCE L
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FrEdtas® FeqT Ha, HHT GHgd, T, HHd &9, FAa9 STRTRET Ih HIHd & H AEd gu
FTEdtad qedT A, Freft SwA AT & &7 Fredias 9 dT M| i &7 giqed Ud UH G979
qTacT, Hgd gL 9T Tiacd FAq1 o 07 G| THT THIRA, AFT THIRSA, ATEATEF TAT TR TG T
IO (WTATeH) FT FeeT T S9idae S ao| AT (ATATS) FT WA | Bdl & SAwAr adr
T % fore s g9 AT Ee, Jiac, AaEA AT Ud GHEAA AT agail atd wAdl w1 qahdd,
SHATTAF ATHAST 6 FH H TRATA, FTETE FAT T4, IS UF AT, Ig HHHA

ey gy

Fgfus woa Fef-0u wo, Fieft &1 9T, Felt &7 q9a g9, °9rq A, T 9, qRT
Zoft, A f=erary, et STae Y3, Fred GHIHAT| A0 T =T, e Sareao|

EACER DI D

ek T AHEITD AT g, AT A g U TEAH g, i@l (&8 9T g R T
fafenaaan TRag" Tur Maas gaeamo| gworefier fEeRar it FaeT)

qus-g

A STt THIHTT:

A ATt & @k qoAT g9, Aifw A R w1 =997, dx/P=dy/q=dz/r;YHT F THHO FEd,
FTHRONT TGl AT AqHA THFHL, TIH Flfe FT AAF Taher qHior,mieft stroaeror f&fer
FTEA, g1 it =Arrde fafer, == qoret & I<6 B File & T SAi9F @l qGHiw, Hud aq &
U7, 91T FHTHRTT, ATCATH qH 0T

T AT Ta FFge FHTRLM:

Tt fateaT: Berars g uF =7 % SSriord i a9 ey FEEwn #7 g, Mty ([Er
TETEHT) TAT 7qed THAT AT M Fwaor a7 TMea- red (veae) =@t g, e d=4
ALTEd fater FTRT s SHI0n o T &7 gl 42 & (T TAT TH) TAT AT il Sqa9r aren

HEATHT qHTwRA: foeaee &7 fagre Faw, auedr Mo, TMSHE GaEad G| QTemor Jaahd a8 o
T HEATHT g: ATAL TAT TFG-1a T84T

FFET FATRI (TRTAA): FFAI § FHl F7 g=949, [@eq, arsed a97 a9 Fenardt vafq, s
T qAT T &@9q dehaT0, fEear §famd AND, OR XOR NOT U& faeamoe ool d&aEl oJF
LT TAT TEHATETL TETAAT|ZAAT TF I | TAT I9HAT T § T[0T

atafega quitst, Frfegd quitsnt aam amatass, 3 afvegEar awafas aor dre qurtest w1 FEun ST
ferayoror FHEATst % g o oy wentrivew g yarg |/t

et fAgwor § o S Tt aueaArst geeft wateat F forv afew o |rgmeer #ueas (SaTEe)
FTTARTH]

RIE LR A RS R ED
FTfFT M=o, Zaad, gEEET AT I AT Tgaai 7 T qae fgwa Joar auis &
T, giieed & THIHT, STEca-aTget a1 faaret # g8 favet &t i)
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TiaeT FHFRTOT, AT TATE % forT siaer< &1 T gHewRwor, Ya1g Y@, &1 &1 92, oae yarg, BEde
TAT A THAT T, IEH FAT AFw gffer i, o= 37 Mot F 92 Ja1g viafawat £ f&fer, o=
T % forw afeae T g

it AT
9T 9 - 1

1. wefi=Y 1 Rrgia:

THAAT AT HA AT E-TTAe0T S Trrent @ wor 7, [T 97 fEw Jre, Taaes =%, atae=ETs
(FTEAH)| 38 qUIRT FT HqAT, Thd qAT agrafeies Sodi & deqad| i T w1 g Hud e
(THA TAT T3 FATA=T HIM), HFT 6 il T S Hifdw QAT T, Taq: FHA=0m Tg7 F1eA a9q7 e
FTAT| FAT(AH AFTT

2. 31 itk

1 fomTet # wioaw s fFsfa, ger afdaw v fGFa, qee [, Wi sares gqrd, aaafemar
sfauHIEFAT(Anisotropic)ITaaa-fawia e, TF stefiT (Uniexial) ST, ardiT gidae, o34, d&9
AT T ATFIT T A, dFd TAad ST geAl F [@eqd, JI=997 Jiaae, @owor, awet & vsq
FEISTATERT FH Tidae, AT ST Taelt Sl ared a1 9T, T ST &G, fAFia S daheadr i
faeraTiaETea (=oft I, = s

3. AT TeEnt:

I qaTAT i F=AT A g Hepeudry, Greest gared, et garat # S, g s GeiE wer
A, AT TSI TETAT 6T HEAAT ST [UIeH, TEATT T SHCAT ITATY, WA, FIHT i HATToId
ey, FATHe qarat F AT AT

4. fior fasm:

HAwe T T (AT, ST T SASTL-3 FHIHOT, AT GHLAT 3T AL F7 11 foe=e132, T i
FHTAT TFATAA, TA "I, & U 1| e qefia qgfaar-2. =1, uh,, €. #f UH 3fiT Tereqehl| o= 37
CATSHT T SATIINT| TEIOT THAT 7 LN IF T &2 T=907| JorT, stearg i, s i 97 qwrs,
fefa, TrRT=er T 99 it w1 e

5. fastor wee:

ITATEA, SATATSAT S RF=07, QATTHTHA-TIAHTT |72, FLATATRT, AT, HRAT, g, a9
@Y T, IATE e, Sqad-vqe fEawor, oAt e, 98 siw fF fF e ey | A g
=T - T A R, Serer Rl 9eTd saeaEdar ST, A ATTwedd T, e q1E, H1A JI9,
UTETS - IO S wor ST fA=ror, aifeehia qorar HEon, AT SEaT: T TRTHA-ITh T
e Aeeratataay, aagd o aadqeed [ee, tea aiaus dtn Feehiges Shfaad: arm) =
TerayoroT, ot TUrETSTEe TAT QETHTHA dahe | TR T&e)
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6. ST F weF:
ATHFIIT (FLEX) T, TaTg S0, AT Fge? ATITE- ®ie, e-a9 I, deq 1-2-3, &1 &
ATYLAT ST JTPAF FHTA (TTHA)|

TLT T2

1. ST

qd HweudTd, fagd ud @9 oF, SSHNEdhl RIa & AOaanT, §9 FHEwr, FiueE aH e,
STASHAT, STATUIAAT TAT 2T ST TH Hael|

2. e, Y. 91, o 9T S 8

TENT TSTaed TAT IS TSadqq o9, FqLEeE oot a7 [5-Fald S5, AT, FTHIT q9T A=
TEAAT FEAT AT UH. AT, JAT "I, M. AT | T4 W, TH. L. 399 § Taoraa Aferehied, .
ATS. TS H SIS ATERIEH, T 6 S8 T qATE, ATFA TAT "Hied Heizor, Ihfeqs T4, FEAT 7
S SARTETT, TS Icasid AT HI=or I S99, 9t & arfeas e S AT U 31, a3 adT
STk a7 0T, e T4 [T IgaT T&AT =qATH FA T | TAT IF0T AT

3. SeAT-3a<er, Tefiaw qu arargEe:

we T FFfaft ST =Tem, A g9t & AT sidwen, TR 93T {3 S9gd g FEAT YT, FEET-
fafawfm, eaRa qor daedt s daw & qa fare, At Haw, o @i 7 oI 79t % 77
ZoAT fafaw, deas g oAt 9v, geftas =6 AT 9, GEiee, aread AT TE T ST a 9T e
seftae a1  [UI-aH TAT ITH=AA, TqT T TAT I FaAT AT A, FEaar gahih, offad 9w
afee, |IT Fefta

4. =1 I T fa=ga w9

FTATSZHAT, T TAT HAT THIHLOT, TZICH TAT THSTAF TATg FACETT LT @10, AT JaTg eearsd
A ghes & grea aaT AfSsweudr, zat 7efiv soie § § Y418, A isTTeheal G| et fEaor qor
Aael™, AT, 57, AT ThT AITaIEn fFEa o S50 F o T 7 g4, A AT JH A1
o= orf<r &= 1 9T, AT 39 19, [EFE G, T TATAT g2 6 ITEhY, TaF TAT A

of I T, o7 e, T TATHIT SoAT 27, TATHe o= o< 9931 &7 Y= U SAqeeqvr, =g
e, foea IoaTes &7 et He=|

GNRED
T&T 71
T -F
1. FTrRERT iR
() T Tt

FTSAT g TAT TARTATAT THEeria, T TAT FIOT AT FT HLA| T[ohe THIHI| TEIHRE
SO | (T TR 20T, STECA T TATSISTE cd (AR H, OISR | STTeheal AT HILATITH o, |l ATl
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CIERBBETR]

ALY FAAAAT il FI[e, ATHAGT Ha9rie TAT AT, FAUATST FHT THIHLT TAT T T
FITerT H SHRATAAN, ILA ATAF TAT Fea [T 9 THEATY, =TT Faera, gieei=am, gfiee & fgia
H FUTST FHIFHTT
QECARERIEED

AL FIVT, TEA ATAHT, TS & Hed A0 | g2 foe AT T F7 I w1 aH o) 32 e i
T H (A, FoTTeT T (STEEaT)|
2. fafere safery, T a7 AT i
(%) faferg smaferhy

ATSHAEA | TINT 37T IHF ATURIE| AT FATA0T <8 HHIF, FA Jlag, a7 Tas, fooar
TAT TICAT TATH,FAATT Fo1l dae, &7 TohAT % q AT FHawreeht =, aqy st srgoft |Jfer
ATTehT THIHRLOTIh Hg TELT|
(@) T

LA A I, AAHTET A, TR A TAT AqaTs, FFersa=q § Fow T3 eaway a9 a
FATTRT, ATIEAT TAT THE V| TS 6 (FEq o T a7 Aqaa|
@) ST eTer s

FHe o g ¥ qerEdy 997 sadas =, SureftT ywrer e | sreyg (Afea) ugfa, o
9 % g, Hea=g a1, a1 Taeval i TOrTet, 97 q9T T =T
3. wifah erer fa=m=
(F) =TT

TERTET T SATAHLO-I AT TAN, e a4, a9 (TheAl FIRT AR, ATSahedd TR,
farferer FoRzoTdT STaaheor T Hal-4¥e SATAHLIT ATHTIF AT TAT IHF T4 TTAAMT
I REERE]

e Eada-uwe war fBg (Fee), favar g, feads afd, e quaresee @ada-aE

AT ST TAT A A ITFSATATHTRAT| I, oo (FBaeer) &7 U "Jreghie 9 Eadaqar d«r g
@R & TEWor § ST - g0 g1 g7 fSaad a1 arga i de-l

(3T) AR TAT AT TRTer A=

Y, AT TAT AT [ TR T IAEA AT ATHAT (Serqade, FqaTer T woie, gavt Jorhdr
AT TS o TG &1, TT-S2a9 qoT Tadida® sSad qqell § €98 TRerTor, Iaref qRerdur uHhd
& YT (FIEAT), THCATZATETSA FHAT G IUIFH| FAT TATTTH-[ATT €| G TH1er Al f=H9rwar,
T TAT AT TEIFAT, T RIS T R HEATI o9 57T 3 forg e &< FisrT)
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s

4. faea va g e
(%) Ffaea siv fuaw Jadi

o e & AT Ud S TET SHIET UF IAET ATANT| Areer e i 390, arfer-fawa #r
Fgga A yiafawe fafer va 391 aquarnfEea & wror fawe uea &, arg) & # fGgauw ao vd a9-
AT IRT-TA@eanT| TREAT-AT 99T T ga-UF g0 929d & § 1o a9 G-[aea Tl
FEATRIRIL, Tk THIT FFAThd AT ATg TFIhT T2, AT 31 g
(@) g A=

a1 39 gy aEr-aare Faw uitwe 1 e Ee @ [, o @
AT 1=9-Ta = S| TATad ] T (F.97.) TR § #7718 UF ¥ A7eq § (3. UH. TH.) 19| T,
AT, M. AW UF TS, WL A TRAT Fofiag Ud FHGL AGATE [OAT FEE| TROTH (ZTFEHET) §
IBEARL
5. faa T Rrgia ©d Ficvrr fafEor
() oz Frrfir g

eaTIe g U A #w7 qurnen Mata § v afiwon ErefE wie "tk ua sifwer
farwe st Fear, Aeed U s JETd GR qraehT e aieer, 9 aH 0 F GEaE
AT T H qT TR

T AT % TREHAT 9% Tade qoT ATaaq4| Bl Hae| THHT U FEId q07 foerqon) o
EEARIC

(@) Ffourrt fafeor
| T g, AT AETE, AT 99, T IO Ud S Sl
6. aTI TF Aifegeh wifasHt
(F) STHTTAT

IS T 7, Sorer 9T Jafasher T Uil aqardy, S50, 99aTd, T9rad- oy
TAT Te2 T TREdT I Ua Soret Soie, [rem yraret Ry ue wamafaes B aweafas a9 i seear &
oo areevarer e, Fwifaw i snfvas o % fore femea-aesae A, afEgy, afeee
AT, AT 7T 3 AT [T I FT TAT-UAT, SR A-adTg (Hgidl Faead 999 UF
AT FATILT FATIHTE TH L0 FZICH (g, JA-hiodd THTF T TET FHT F907|
(@) Tt i

ATET AT G| TTE-3ATEEETT FA0/ FEAAA| TGN FHT T T ITHNTAH AT Awx9@< HHT,

T T UEAYed T & fawT § Irise 9o Argied qAe & T H o7 T, F&Eq2or o) e
AT T AT
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9T I -2
gs-%
1. T A1

FOT TN gadT| AT FHIFLT T TAT9maT| AF=2mr g v G s afisor &1
T HH-0T [T T- A% (Fore)] Tt | o1, IRWT 9 § o1, I srad’ aras v =20 ua
AR TN FIRT AT Td FALT|FTRZTE THET | S{ad Fafe TREwaT g €o0d & af g &l
I

2. FreH FitAhl-1| Ta ATy Wit
(F) FTeed TTHHT-1I:

et afem & F0T, AFEATSH FT oA, dTqel FT Gh TolFSid (HGIAIRO0T HRT FHETI
ETZS IS TIHT]| 3T Fh0T THEIT TS T3] Tohed | AT4g & TOTeH|
(&) TTATI] AT

TEHA-TTAE TART, TAFLIT FHh0T, TSI TLATY] 6l GEH FLAAT| TA-UH (TA.-TH.) JOAA, S-S
(ST.-3T.) oI
TTHTU] SAAEAT T TIFCHT Fohdd | STHTT THATH [Shih- FiSd Mg Ud ST

3. anftas Wit

T3-T=HT] S10] 3 OIHT, FFIEE UF TAFeia TaFed w1 ST Hgid| 6T I UF aqivas

HLFATI ST TAA TFeH G| @ &5 Ud ST gregied ILAT, Afvas greg e Ud g

ERSINH A & Aged| YA Ud TEaidIuea. UH, . (U4, UH. &%) &7 IHs fga ua
FTIART|AH G il AT HF ATEAT TH 701 A

que-g
4. TfR At
AT ATTHRTT TOTEH AR, T Ho1T, FIO0T FeT, THAT, TFIh T ATLOT| T, ATATAF Fgiad

T Ud AT TAHT AT | S 6 G ATEAT, TFR0T A0 U Fhexid a7l AT T FT
HHTE FET| AT 91 & T [Aeare A9 AT w1 TIed-Thadr Ud SH10) SieT gT6 H THar &7
AT T ZTH TF AT S0l HIFAIY Thed [&6A & ar | STIiHeE gmeo| qrrsehrasrismar
T (F) —TT| AR T U §ade, Tl § ST ScATad AT el

5. T WAt T S raeAT Wi

(F) o7 TTarehT:

A FOT T FFLOT TF AT AT AT T IZTS AT FTeh d=AT| &1 J=a vd yaa
AT TRAT T & FTUT, TAT 3 ThTHIUT il TTATHF SATAT| AT T FITAhT|

(@) 318 FAFET It

T reee |@vadm S|t #1 9z MEra-aras GREadr td gl Afaarasdr & o494,

ATSECTATE, STSTEHE |8l UE AT IF ATTHH SATAaATARAT ol ITATHHAT ATEATI
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6. gl
T U AR qFAEF - pn-p (FUA-AT) wd onep-n (UE-fUR) zifrew yEdE oA
e | =T Tae® FET (ThEr) JFET (SU®ESt) U MOSFET(UHUHTESAT)| ST Terarari-hi-
FATT TEHF, T AW W, THgE Tadeqq T qIoil| 98 T 99, 3o giaardt (afieey), |97 a«
ATSHIITEET U S T
qifeTaht
T q5-1
wTRar:
wTagel FHIE UA HeATU - TR 97 ST IadT 9918, 5T B4 & €9 HAggh 97, A58
T AT FeAd FAA, AHAT TAT HAd TR 6 TG AL, TAHT FHATT T, TTHHT T FeAd, HI9T-
AE Ag=a® =<, SUIT 3T ATdae dad, HeATal 3T AT e FLl hl THATH Tqq=dT, TG =a8% qL i
ST AT SO HATAST TATIT, ATGIoah =20 0l F@AT FT, ded H, TAwdr |, T A1eIH7 §, T9q7
T qa o At & STTHE0r ST AES TAT TEAE Faeh: T heet! THiawT,=eerT a1 = *
Jed Tt F A A, g "@ednslt F g9d g qur Fennie O THT, W aeh-heet T8y,
& Fafsrer woa, g 7 39 SOl g7 (g, feaant a9 o€l & Fea @ AT THT, 719F Jad 9 A6dd
TTIRAT Fed, ITHT TRETE Hae TAT AT ded, TR A E @ & qrr o7 94|
qifeashiy srqafa:
TATT, STATHATAT, TEAAT, TITHAT, <qAqH T HaT, TOraT, 9gra® Tiaaeid, 0" Ged THE, ded &l
FALATATRT A T THF [UIeH, TIET FAGH T AATHAT (LUH.G1.T.) FaAA, Ta-sehaed 3T

AEHTNE THE, Feeh UHhe d dg-ITad g1 & (o107 B, ATTHHT, FATH T TG ATHAT a7
THH [OTHH, FTHL-XTE SAFTHFT 6 Aqaad 9 e, Aq8q-Ufa ST iHFwT, 9er= & afarg, ot
fafergmer s, srfarrae warfeaT, =g a9, =aw Fwrea qur aafda Jaaw wreat, atewan
TATEAT o 37T SHeAD] o6 [OIEH, ITATHT TEAAT i S0 A TAT T e[ =l G0, ST AheAFl

TR 7 sEgeEa T, wRE o, vy, o, aue e i, 1o
T, THQEHATIAAT AT ATHTA T 99 fosH e JH00eT, 9957 T J9I9=q T2&0, Uad 9 ag-
ITH ded qYgT & (o7 L.0H, 9.3, TLeA07, HATEAT STITa T i T8F ggd Tiaael JoreH, FTe a9t
THSA- AT T T THF SUTHT e

FErsaTear aiag T9T T F AT THE qae, THEHE JATIAH (L.UA.T.) T L.OA.T, AT
FErarear aias|

THST AT & [T FICHNIE FT AT T Tl T, =red 986w 9 3967 T2aqd,
faererraa Rfeaa-Fite T8 i gaeht 99, Freamma-Raeara &7 a7 Tiagel aireqor, g3y gLem,
farereh e -A-fEaest areqor si¥ ATfeashT q¥Yeror, St S id F SUNTHT THTATIATI

FTeT T UH.AT. <. &, T T8 TIeH, o, "/, T T.UH.UA. A, o8 hil oI TATTHFT, AR
ATFA|
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e sgfafa sk sg=r g

g Fifems Feel, =Aa9 awt & FEid & y&@wor G, m=- a9 g, qame
THTHTOT, AqHaN SeTsh a2l TIelEdT, TR, fgama, Ber avfisa s & =maaeast fga w
wqyTRa  ATRAT  TOHW U qUd e, "qgrger  fAgww, s JEreEm,
FHE 1, FATATHIATHONT TgIE, TGIGTTATAA, dg FAAF AgEae, THTAIERAE® 7 Haradr
AT, ster-eTTerd THETy, STHY0 9 HgYE gl & e, MINQUE faia, agaw - T ded,
HAETAAITEHD2 AR &1 T29TdEeTS T I ATIANT 7 [07-eH, Tafaswae Grgwor, AR agaey, uwdr
MANOVA ; H& weah Targuor, IUTar fFrauor & s@aae| Sia=ae fgia o= SR Aistismed T

At aufe 7 Ag-awfe SWEA i T@r, TRHg 9978 Ifa=a9 & gea8 q&9, JTaht
gta=ae srfSreraT aver Ages Fi=aa-afaerm = % 9 s f{Er gfaeemm F waiea agtes
gfa=ad, FHaE Ta=ad i §3f=a qqEe & frogasnr yartaan, T=s afa=ad, G= qour ag==
TT=a, U STIaT A8 T 9 & (o0 JqaTd F FH07 qgraat, G=er yia=ge gfaeamas & arr
T I ToAT STEEAT SquTas AT T, e aa-giaes 3 gLaeA-ATFIaT & Hdh, geiaad-
JTFTE STHAT 6 HaH H RIAL THL0 A, ATq=ae (AT, Fagaeia sraeeot & forg ame 6
ATgI=aF IAL T 1]

e woma et (Rem anfteeor), ages va [ yame [Reed (a9 ge via wigEr St %
Ty fEeT aEfieeor) Y. o, =f., e, . I, UA. TH. T F 394 GPU, AU G ATweu,
FAIHVIAAT o HIAT I FhoddT, LA AL, AUTH &= Tare FHAOT AHheqar:24, 320a
SIFHIT TN | HHLOT, FaToh-811 3% F3eA rereh ATHFeTA T |

T 9A-2

| sirenfs qifeTr:

gtonaT T Icare e e |fE & amre fraia; =7 T e & o &t e S
fAe=or /=X, R, S, P, npud C |f==; S=dT TRT &f=r;V 916k, it & forw vaa, 17, ag ud sgwtas
TTa=ae SIS0 HT, TOE.UA,; T, 3. 1, Td T, &, <. 9%, ScaTahl Ud STHIHIS & SIIEH i
HFHIAT,T. F, U, U UAELIET, 3T U, 1. g, UA.; T 6 (o0 Td=a= T, S AT TF Ji
AT AT T TR

Frsaa=IaaT T HehedT; TALAvIAdar U ITAsddr, JadT Ua AT TE1d 6l [aeaaaiadr s
AT FIATAATE; I TITAAT T T T TATIAT FeA, ATsiiaar Hael (FTaTaeht, S, T, Tof
AT qTT-2d);ATARRAT * ATHT T i Fraadaar qamt § Jfafwmar 1 SUTRT, A aeq §
Ty FXETaent gfaedt & foro f@e i @ afsa =

TRrsaaeaaT T Hheda T, Aqeaviiadr Ud ITAsddr; @1 Ud STHa Tg1d ff eaa=iaar s
AT TXA TA=ATH; T TATIAT ocd UF qA: TITIAT T, ATAStaaqraae] (FLATdienl, s, T, o
AT FTT-2d); ATAhar & e T S fraaeiaar gamt # Sfai<har &1 SUIRT, oy 9o |
THEITT; FLATAR Tiaedi & o @ s g afsa 93mm
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1. ST gfafe:

Tt s & i e % Aael, S @337 ST g we &f arer f&afesT; S e
Hiewrar fafd, s T (T f.) J9eT it GEET S g, 899 E TR IS5 3T SHET
AT g, TRAT WhRAT, fEEer Ay siv wfaw =< ata uwawen R TR # gg g s
SERT Arten Mat=e;guear e, aReEes va Feae aae; sradia oo, Gerhn eI gogd
e i At (st ud dismrivrdt)

ket we Tor g wat #7 giaeemas; aig i =t wtoemas o astae arfersr seee
TRTAT TAT qATITehT THEATA it [T T=T; AT a7 % qT T9T 3% fa=7 o vd ywqr=y
AT F g7 fAeel, 39 vy & 3o g afga g=a= fFadd

THTETT TATah-Te AT @, SHA STERdT eg, At #1 avfiwaor o sretaanT &
THIAEHATT, Aaq-H1d ARG G@ATG; |l e, e fEra & 9$99d UH./a/1 UE./OE.fE.,
ST/ /S

AT AT TohsT, STE TE. U1 UH.TH. & START § 0T THEATA HT FFel gd|
1. WTATCHE ST o T(SThIT Fifeaeht:

ST e, e T 7 = Ted araa--s9-feed [Atergaar it et & o 9dew, u,oe.
S, UH. U (A7) sl qur Sada e 7 Aawe Jred Sagqi w1 H [Heior, @igH|

ATTOAAT T GARH-AA AL T T ThT T AR AR, F@AT-SMITT GARIF,
Ta&® & YANT q S0, A0 ToAl B i, STAHT A KT a6iH, FU T AR0E6 AT Hl
TAH T, TARIH b TLEAT STH SAATTAHAT TLEAT, FIA-TGTAT, ITTETH IGhHIT TLE, Tl T T
e fsr=ar adrer)

=T ad Hael, SR i JTEIRer FAqH 9N F ATHFT IAaH a9 (SfeaT, agaaar s
T, FgH @l & TRUTH F GHEE, Taqgaad 9 384 qror, ey & o fe=rfear 3 sq396
giteror, faeny Fieaazar F forw adrerr, Some #1 gfoTae swag gurEmaer aifiEer Fest T g e
AR, HEAAT il HHeTAT Sl I FHIHI0T 2 Hael, sfsfeemeor £ aaear afa= o & gq #ife ua
FH- TTAEe; AR i e =AaHant &are

AT § SAEEAT, FU, NS I, ATIENT o fit FaqTd AT qiieqhia STrTe;
TR SRSl o HUg FeA sl (AT, St fAeaaeiaar v HHT i ToTT THTe S U SRSt &l
AATAE FTd g, SAHSI & TUAZ * [T IALTAT TATHH TEeh T USITEAT 33 qeF Frd|
IV. SFeifesht i gt

STARTOET F ITH ST Aiehs, GS<0T, T, Tiaael, T9e70 qAqT 7T Taeq, Iehl H T
T ITART, THCATYT, SHEAF-HT07 & ¥ AT T TAAT M ITANT, IALAT il T, AT I, TEIEIAT TY,
TTAIFd gogas, qUf ST Sferd a3 aefoEy, Seq-A0 fiFe] i Sa-1uHT SaeiiEt & g 9% a7
TNt 7 AT, a7 AT # ITART, FIEEATT ST T SAgfg a9, AT qh THS, STTEEAT T,
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TITS SEEAT (g, AT IT=dl & AT § TITS 3T FoqedTs TTaedT Tafaay F ST,
FEFEAAT ST IHATHT, I o HTEU ZT TTFF A R0T, TATEST TV 3T FETATA & AT FHT ITAN

ATIHAT ST T T AT Tg(qdiz - HHF, HAF G9F, T THF, Sdd0F THF, dilgh
TIL ST ITT /I TAT STANT, T THF i Greaar 37 Iaat et aafafa § surer g s
T-fAETT T 3T

grfor o=
I I-1
ATRT-F

1. AL ST T
(F) Fafsr=r Fr=aAT F71 ITART T AR TaaFaeer; THIAMT AT TAHT, T AT S,
FTEAL AT AT LR TET; TifeweT, GXTSTIeT, ATHRIBIRT TAT SIHFRIT STET T T, qHHTT|

(@) STTSISIIST: TAA, T qAqT A4, 67 F7 G imnfifoms arEied wearRaw qor Seatan
FHTHT T TF Saqg|

(T) TTRRT: sheRTet, AT a7 9T ST

() HAeLeT: TgeTdl, TAT HYadTU aAT Sl GhATareTard (HET siT 39T A, Hemmta;
ST ST & JTHT=T &0 Ta Stiad-g |

(7)) wfeeferefia: awsiet sga; Sfeasier Tom AT & qEFT a0 ud Staq-gaq a97 7199 &
GIRECEIRER]

(F) THegeHea: THHE & T A0, SHT I TAT TLSMAT AqHAT, THe g (eHAT HT AT o T

(F) TAfaET: Ham e fSavear, aidiwer § Sstaq-fafeet aim (@ ofw), Fer (i) aoar s
(FR=feata) & arre Feqr q91 sfad-g1

(ST) STATareT: fReefomT § fova Tame s aestitaar, srrdrer (3, fe=er o fo=g) # 32 v =w,
Frat (T, Aer=eT A=a, A, HgHFE!r aAT [aadt) § T@RT H1 T Shiel | HATaeo a7 SHHT
ST W, Fet (STHET AT Te-AiFadT) § G S5 |

(37) HITERT: A9, T, T, Fa9 ATAEaAr; AH oS, AT TATHITIAT & AT T Ud S aq-g;
TEararel § UG 997 T=ATaa|

(S7) TRTSATSHET: 9, SFH, T, TF T Th1Y; UEETE % 9THT A0 a7 shaq-a1

(%) TTETHTSET: THRAT T IGEA, ATHT AT TAT FSATAAT o6 TTHT AT TAT SHAT-F|

(3) ATHTST: o, TG, THA, TATHA|

(T) UFEETTAT: FICATRT FT IEA, ATHT TG-S, ATAHTALT|

() TRTTET a9t g T ST FLTE & THY TRATSIT a7 A= &l T

(T) TETST: TferdT T IEA 1 IEAT ATHAT AT TaATEH|
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(T) AHTMEAT: THTRAT FT IGA, a7 (&G (AT I FTo0 TqdTRAl, HISERT STy, o
TATLTHAT TAT TTEHET % ATHTT AEA; 3wd; FATAT GTATT TAT T GIHIT IcqH FI ATl Jea=T0) (T
uter, srag Ot aeree ute, sfegs Uty sweames A= UFer) a7 398 seqeeae|
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 14th February, 2024
INDIAN FOREST SERVICE EXAMINATION, 2024

No. 17011/01/2024-1FS-11 .—The Rules for Indian Forest Service Examination to be held by the Union
Public Service Commission in 2024 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.
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Provided that this restriction on the number of attempts will not apply in the case of Scheduled Caste and Scheduled
Tribe candidates who are otherwise eligible.

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

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

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

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

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

PLAN OF EXAMINATION:

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

The dates on which and the places at which the Preliminary and Main Examination will be held shall be fixed and
notified by the Commission.

DETAILED APPLICATION FORMS (DAF-1 AND DAF-I1):
DAF-I:

4.1 (1) For the Main Examination, a candidate shall be required to submit on-line Detailed Application Form-I (DAF-
I) along with scanned documents/certificates in support of date of birth, category {viz. SC/ST/OBC(without OBC
Annexure)/EWS [Economically Weaker Section] (without EWS Annexure)/PwBD/Ex-Serviceman} and educational
qualification with required Examination Fee. Any delay in submission of the DAF-I or documents in support beyond
the prescribed date will not be allowed and will lead to cancellation of the candidature.

DAF-I1:

(2) A candidate shall be required to mandatorily indicate order of preferences of Zones/Cadres in the on-line
Detailed Application Form-11 (DAF-I1), before the commencement of Personality Test (Interview) of the examination.
With this Form, a candidate will also be required to upload documents/certificates for higher education, achievements
in different fields, service experience, OBC Annexure (for OBC category only) EWS Annexure (for EWS category
only), etc. Any delay in submission of the DAF-II or documents in support beyond the prescribed date will not be
allowed and will lead to cancellation of the candidature. A candidate may also upload additional
documents/certificates for higher education, achievements in different fields, service experience, etc.

NATIONALITY:

5. A candidate must be either :—
@) a citizen of India, or

(b) a subject of Nepal, or
(c) a subject of Bhutan, or

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

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

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

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

6. (@) A candidate must have attained the age of 21 years and must not have attained the age of 32 years on 1st August,

2024 ie.

he/she must have been born not earlier than 2nd August, 1992 and not later than 1st August 2003.

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

Note I :

Note I1:

(i) upto a maximum of five years if a candidate belongs to a Scheduled Caste or a Scheduled Tribe;

(ii) upto a maximum of three years in the case of candidates belonging to Other Backward Classes who are
eligible to avail of reservation applicable to such candidates;

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

((iv) upto a maximum of five years in the case of ex-servicemen including Commissioned Officers and
ECOs/SSCOs who have rendered at least five years Military Service as on 1st August, 2024 and have been
released,;

(i)  on completion of assignment (including those whose assignment is due to be completed within one
year from 1st August, 2024) otherwise than by way of dismissal or discharge on account of
misconduct or inefficiency, or

(if)  onaccount of physical disability attributable to Military Service, or
(iif) 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 1st August, 2024 and whose assignment has been extended
beyond five years and in whose case the Ministry of Defence issues a certificate that they can apply for civil
employment and they will be released on three months’ notice on selection from the date of receipt of offer
of appointment;

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

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

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

Note I11:  The term Ex-servicemen will apply to the persons who are defined as ex-servicemen in the Ex-servicemen

Note IV:

Note V :

(Re-employment in Civil Services and Posts) rules, 1979 as amended from time to time.

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

Notwithstanding the provision of age relaxation under rule 6(b) (vi) above a person with benchmark
disability will be considered to be eligible for appointment only if he/she (after such physical examination
as the Government or appointing authority, as the case may be, may prescribe) is found to satisfy the
requirements of physical and medical standards for the concerned Services/Posts to be allocated to the
person with benchmark disability candidates by the Government.

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

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

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

No other documents relating to age like horoscopes, affidavits, birth extracts from Municipal
Corporation, Service records and the like will be accepted.
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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 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.

Provided that in case of an inadvertent/unintentional/typographical error committed by a candidate
in indicating the date of birth in the Online Application Form, the candidate may make a request to the
Commission for subsequent rectification along with supporting documents, as specified in the Rule 6 of
the Examination and the request may be considered by the Commission, if the same is made within a
definite time frame as may be notified by the Commission in its Notice for the Examination.

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 I : 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. All candidates who are declared qualified by the Commission for taking the
Indian Forest Service (Main) Examination will be required to produce proof of passing the requisite
examination along with their application (i.e. Detailed Application Form-1) for the Main Examination
failing which such candidates will not be admitted to the Main Examination. Such proof of passing the
requisite examination should have been issued latest by the closing date of Detailed Application Form-1 of
the Indian Forest Service (Main) Examination.

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

FEES:
8. Candidates must pay the fee prescribed in the Commission’s Notice.
UNDERTAKING BY GOVERNMENT/PSU EMPLOYEES:

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

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

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

ADMISSION CERTIFICATE AND WITHDRAWAL OF APPLICATION:

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

The candidates will not be allowed to withdraw their applications after the submission of the same.
DISQUALIFICATION, DEBARMENT, DISCIPLINARY ACTION, CRIMINAL PROSECUTION:
12(1) A candidate who is or has been declared by the Commission to be guilty of :-

(a) Obtaining support for candidature by the following means, namely :-
(i) offering illegal gratification to; or
(ii) applying pressure on; or

(iii) blackmailing, or threatening to blackmail any person connected with the conduct of the
examination; or

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

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

(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

(1) 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

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

(if) 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-l1 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 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.

(ii) 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
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(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 ZONES AND CADRES:

17 (i) A candidate who qualifies on the results of the written part of the Examination shall be required to indicate in
the On-line Detailed Application Form-II his/her choice in the order of preference from amongst the various State
Zones and Cadres including his/her ‘Home State’ in case he/she is appointed to the Indian Forest Service.

(ii) The zone and 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 zone and 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 zones and
cadres at the time of his/her application.

MEDICAL EXAMINATION:

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

Provided further that Government may constitute a special Medical Board with experts in the area for
conducting the medical examination of persons with benchmark disability.

NOTE—In order to prevent disappointment, candidates are advised to have themselves examined by a civil surgeon
before applying for admission to the examination. Particulars of the nature of the medical test to which candidates will
be subjected before appointment and of the standard required is given in Appendix Il to these rules. For the disabled
ex-Defence Service personnel, the standards will be relaxed consistent with requirements of the Service.

Attention is particularly invited to the condition of medical fitness in involving a walking test of 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, 2024.

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 1V.

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 IFS Exam, 2024 through CSE-2024 must produce OBC (Non-Creamy
Layer) certificate based on the income for the Financial Year (FYs) 2022-23, 2021-22 and 2020-21 and issued on/after
01.04.2023 (after completion of FY 2022-23) but not later than the closing date of the application for Indian Forest
Service (Preliminary) Examination, 2024 through Civil Services (Preliminary) Examination, 2024.

(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) 2022-23 and issued on/after 01.04.2023 (after completion of
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FY 2022-23) but not later than the closing date of the application for Indian Forest Service (Preliminary)Examination,
2024 through Civil Services (Preliminary) Examination, 2024.

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
Examination, 2024 through Civil Services (Preliminary) Examination, 2024.

22. The closing date for receipt of the application for the Indian Forest Service Examination through the Civil
Services (Preliminary) Examination, 2024 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-11.

RAMESH KUMAR PANDEY, Inspector General of Forests

APPENDIX I
SECTION I
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.
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2. The preliminary Examination will consist of two papers of Objective type (multiple choice questions) and carry a
maximum of 400 marks in the subjects set out in sub-section (A) of Section-Il. This examination is meant to serve as a
screening test only; the marks obtained in the Preliminary Examination by the candidates who are declared qualified
for admission to the Main Examination will not be counted for determining their final order of merit. The number of
candidates to be admitted to the Main Examination will be about twelve to thirteen times the total approximate
number of vacancies to be filled in the year through this examination. Only those candidates who are declared by the
Commission to have qualified in the Preliminary Examination in the year will be eligible for admission to the Main
Examination of that year provided they are otherwise eligible for admission, to the Main Examination.

Note | : Since there may be common candidates for Civil Services Examination and the Indian Forest Service
Examination, after the common Screening Test done through Civil Services (Preliminary) 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-11 of Civil Services (Preliminary) Examination and total qualifying marks of
General Studies Paper-I of Civil Services (Preliminary) Examination as determined by the Commission on
the number of vacancies to be filled through the Civil Services Examination and Indian Forest Service
Examination.

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

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

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

(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
(if) 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 II. 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 11
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).

(if) The General Studies Paper-1l of the Civil Services (Preliminary) Examination will be a qualifying paper with
minimum qualifying marks fixed at 33%.

(iii) The question papers will be set both in Hindi and English.
(iv) Details of the syllabi are indicated in Part A of Section I11.
B. MAIN EXAMINATION:

(A) The written examination consisting of the following papers:—

Paper I—General English 300 Marks
Paper 11—General Knowledge 300 Marks
Papers Il1, 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.
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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:
(i)  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
(xii) Physics
(xiii) Statistics
(xiv) Zoology

Provided that the candidates will not be allowed to offer the following combination of subjects :
(@)  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



86

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

calculators shall tantamount to resorting to unfair means by the candidates. Loaning and interchanging of
calculators in the Examination Hall is not permitted. It is also important to note that candidates are not
permitted to use calculators for answering objective type papers (Test Booklets). They should not therefore
bring the same inside the Examination Hall.

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

12(i).  Candidates must write the papers in their own hand. In no circumstances will they be allowed the
help of a scribe to write the answers for them. The Persons with Benchmark Disabilities in the categories of
blindness (partially blind), will be provided the facility of scribe, if desired by the person. In case of other
category of Persons with Benchmark Disabilities as defined under section 2(r) of the RPWD Act, 2016, the
facility of scribe will be allowed to such candidates on production of a certificate to the effect that the person
concerned has physical limitation to 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-VI (for Candidates having 40% disability or more) and Appendix-VI1I1 (for Candidates
having less than 40% disability and having difficulty in writing).

(iii) 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.

Note-1: The eligibility conditions of a scribe, his/her conduct inside the examination hall and the manner in which

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

The candidates who claim the facility of Scribe and/or Compensatory time must ensure that they
fulfill all the requisite criteria essential for these facilities. If at any stage of examination/post
recommendation, it is found that candidates do not fulfill requisite criteria, his/her candidature/appointment
will be liable to cancelled and he/she will also be liable to be penalized under Rule 12 for making
incorrect/false statements and/or for using unfair means. Further, as per Appendix-VII for the candidates
covered under Section 2(s) of the RPwD Act, 2016, Compensatory time will be made available only if such
candidates utilize the facility of scribe.
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Note 2: For purpose of these rules the candidate shall be deemed to be a Low Vision candidate if the percentage of
visual impairment is Forty per cent (40%) or more. The criteria for determining the percentage of visual
impairment shall be as follows:—

Better eye Worse eye Per Cent Disability category
Best Corrected Best Corrected Impairment
6/6 to 6/18 6/6 to 6/18 0% 0
6/24 to 6/60 10% 0
Less than 6/60 to 3/60 20% |
Less than 3/60 to No Light | 30% 11 (One eyed person)
Perception
6/24 to 6/60 6/24 to 6/60 40% 111 a (low vision)
Or Less than 6/60 to 3/60 50% 111 b (low vision)
Visual field less than 40 up to | Less than 3/60 to No Light | 60% 11 ¢ (low vision)

20 degree around centre of | Perception
fixation ~ or  heminaopia
involving macula

Less than 6/60 to 3/60 Less than 6/60 to 3/60 70% 111 d (low vision)

Or Less than 3/60 to No Light | 80% 111 e (low vision)

Visual field less than 20 up to Perception

10 degree around centre of

fixation

Less than 3/60 to 1/60 Less than 3/60 to No Light | 90% 1V a (Blindness)
Perception

Or

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.
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SECTION I11
SYLLABI FOR THE EXAMINATION

NOTE : Candidates are advised to go through the Syllabus published in this Section for the Preliminary Examination
and the Main Examination.

Part A—Preliminary Examination

Paper | - (200 marks) Duration : Two hours

Current events of national and international importance

History of India and Indian National Movement

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

Indian Polity and Governance-Constitution, Political System, Panchayati Raj, Public Policy, Rights Issues, 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 (humbers and their relations, orders of magnitude, etc.) (Class X level), Data interpretation (charts,
graphs, tables, data sufficiency etc. — Class X level)

Note 1: Paper-1l 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.
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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.

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, quality of irrigation
water, effect of industrial effluents on soil and water pollution.

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

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

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

PAPER-II

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

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

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

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

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

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

Diseases and pests of field vegetables, orchard and plantation crops of India. Causes and classification of
plant pests and diseases. Principles of control of plant pests and diseases. Biological 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-I1
Section A

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

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

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

Section B

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

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

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

PAPER-II
Section A

1. Farm Power and Machinery : Agricultural mechanization and its scope. Sources of farm power—animate and
electro-mechancial. Thermodynamics, construction and working of internal combustion engines, fuel ignition,
lubrication cooling and governing systems of IC engines. Different types of tractors and power tillers. Power
transmission, ground drive, power take off (p.t.0.) and control systems. Operation and maintenance of farm machinery
for primary and secondary 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.
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1.7 Advances in Applied Animal Nutrition—A critical review and evaluation of feeding experiments, digestibility and
balance studies. Feeding standards and measures for food energy. Nutrition requirements for growth, maintenance and
production. Balanced rations.

2. Animal Physiology

2.1 Growth and Animal Production—Prenatal and postnatal growth, maturation, growth curves, measures of growth,
factors affecting growth, conformation, body composition meat quality.

2.2 Milk Production and Reproduction and Digestion :—Current status of hormonal control of mammary development
milk secretion and milk ejection. Male and Female reproduction organ, their components and function. Digestive
organs and their functions.

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

2.4 Semen quality:-Preservation and Artificial Insemination—Components of semen, composition of 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—progressive & regressive stains—differential staining of cytoplasmic and connective tissue elements—
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Methods of preparation and processing of tissues—celloidin embedding—Freezing microtomy—Microscopy—Bright
field microscope and electron microscope. Cytology—structure of cell, organells & inclusions; cell division—cell
types—tissues and their classification—embryonic and adult tissues—Comparative histology of organs :—vascular,
Nervous, digestive, respiratory, musculo—skeletal and urogenital systems—Endocrine glands—Integuments—sense
organs.

1.2 Embryology :

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

1.3 Bovine Anatomy—Regional Anatomy :

Paranasal sinuses of OX—surface anatomy of salivary glands. Regional anatomy of infraorbital, maxillary,
mandibuloalveolar, mental & cornnal nerve block—Regional anatomy of paravertebral nerves, pudental nerve,
median, ulnav & radial nerves—tibial, fibular and digital nerve—Crapial nerves—structures involved in epidural
anesthesia—superficial lymph nodes—surface anatomy of visceral organs 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.
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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—Iocal, regional and general—presnesthetic medication, Symptoms and surgical interference in
fractures and dislocation, Hernia, choking abomassal displacement—Caesarian operations, rumenotomy—Castrations.

2.8 Disease investigation techniques—Materials for laboratory investigation—Establishment Animal Health
Centres—Disease free zone.

3. Veterinary Public Health :
3.1 Zoonoses :

Classification, definition; role of animals and birds in prevalence and transmission of zoonotic diseases—
occupational zoonotic diseases.

3.2 Epidemiology :

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.
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5.2 Meat Technology :

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

5.3 By products :

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

5.4 Poultry Products Technology :

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

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

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

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

BOTANY
PAPER—I

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

Important plant diseases caused by viruses, bacteria, mycoplasma, fungi and nematodes. Modes of infection
and dissemination. Molecular basis of infection and disease resistance/ defence. Physiology of parasitism and control
measures. Fungal toxins.

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
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basis of cell cycle. Numerical and structural variations in chromosomes and their significance. Study of polytene,
lampbrush and B-chromosomes—structure, behaviour and significance.

2. Genetics, Molecular Biology and Evolution.—Development of genetics, and gene versus allele concepts
(Pseudoalleles). Quantitative genetics and multiple factors. Linkage and crossing over—methods of gene mapping
including molecular maps (idea of mapping function). Sex chromosomes and sexlinked inheritance, sex determination
and molecular basis of sex differentiation. Mutations (biochemical and molecular basis), Cytoplasmic inheritance and
cytoplasmic genes (including genetics of male sterility). Prions and prion hypothesis.

Structure and synthesis of nucleic acids and proteins. Genetic code and regulation of gene expression. Multigene
families. Organic evolution—evidences, mechanism and theories.

Role of RNA in origin and evolution.

3. Plant Breeding, Biotechnology and Biostatistics.—Methods of plant breeding—introduction, selection and
hybridization (pedigree, backcross, mass selection, bulk method). Male sterility and heterosis breeding. Use of
apomixis in plant breeding. Micropropagation and genetic engineering—methods of transfer of genes and transgenic
crops; development and use of molecular markers in plant breeding.

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

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

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

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

CHEMISTRY
PAPER—I
1. Atomic structure :

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

2. Chemical bonding :

lonic bond, characteristics of ionic compounds, factors affecting stability of ionic compounds, lattice energy,
Born-Haber cycle; covalent bond and its general characteristics, polarities of bonds in molecules and their dipole
moments. Valence bond theory, concept of resonance and resonance energy. Molecular orbital theory (LCAO
method); bonding in homonuclear molecules : H+2, H2 to Ne2, NO, CO, HF, CN CN, BeH2 and CO2. Comparison of
valence bond and molecular orbital theories, bond order, bond strength and bond length.

3. Solid state :

Forms of solids, law of constancy of interfacial angles, crystal systems and crystal classes (crystallographic
groups). Designation of crystal faces, lattice structures and unit cell. Laws of rational indices. Bragg's law. X-ray
diffraction by crystals. Close packing, radius ratio rules, calculation of some limiting radius ratio valves. Structures of
NaCl, znS, CsCl, CaF2, CH2 and rutile. Imperfections in crystals, stoichiometric and nonstoichiometric defects,
impurity defects, semiconductors. Elementary study of liquid crystals.

4. The gaseous state :

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

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

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

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

6. Phase equilibria and solutions :

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

7. Electrochemistry :

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

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

8. Chemical 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.
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14. Non-Aqueous Solvents :

Reactions in liquid NH3, HF, SO2 and H2SO4. 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 Kkinetic 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 addition to C = O, C = N, conjugated
olefins and carbonyls.

(f) Rearrangements :—Pinacol—pinacolone, Hoffmann, Beckmann, Baeyer—Villiger, Favorskii, Fries, Claisen,
Cope, Stevens and Wagner—Meerwein rearrangements.

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

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

5. Polymeric Systems :

(a) Physical chemistry of polymers :—Polymer solutions and their thermodynamic properties; number and weight
average molecular weights of Polymers. Determination of molecular weights by sedimentation, 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 :(—0s04, HIO4, CrO3, Pb (OAc)4, SeO2, NBS, B2H6, Na-Liquid NH3, LiAlIH4,
NaBH4, 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;
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£—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.

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 11
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
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Batch reactors—kinetics of homogeneous reactions and interpretation of kinetic data. Ideal flow reactors—
CSTR, plug flow reactors and their performance equations. Temperature effects and run-away reactions.
Heterogeneous reactions—catalytic and non-catalytic and gas-solid and gas-liquid reactions. Intrinsic kinetics and
global rate concept. Importance of interphase and intraparticle mass transfer on performance. Effectiveness factor.
Isothermal and non-isothermal reactors and reactor stability.

Section B
(d) Chemical Technology

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

(e) Environmental Engineering and Safety

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

(f) Process Engineering Economic

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

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

Units and dimensions, si units, vectors, concept of force, concept of particle and rigid body. Concurrent, non
concurrent and parallel forces in a plane, moment of force and varignon's theorem, free body diagram, conditions of
equilibrium, principle of virtual work, equivalent force system.

First and Second Moment of area, Mass moment of Inertia.
Static Friction, Inclined Plane and bearings.
Kinematics and Kinetics :

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.
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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 1.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.

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.
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HYDRAULIC MACHINES AND HYDROPOWER :
Centrifugal pumps—Types, characteristics, Net Positive Suction Height (NPSH), specific speed. Pumps in parallel.

Reciprocating pumps, Airvessels, hydraulic ram, efficiency parameters, Rotary and positive displacement pumps,
diaphragm and jet pumps.

Hydraulic turbines, types, classification, choice of turbines, performance parameters, control, characteristics, specific
speed.

Principles of hydropower development, Types, layouts and Component works. Surger tanks, types and choice. Flow
duration curves and dependable flow. Storage and pondage. Pumped storage plants. Special features of mini, micro-
hydel plants.

Part-D : GEO-TECHNICAL ENGINEERING

Types of soil, phase relationships, consistency limits, particle size distribution, classification of soil, structure and clay
mineralogy.

Capillary water and structural water, effective stress and pore water pressure, Darcy's, Law, factors affecting
permeability, determination of permeability, permeability of stratified soil deposits.

Seepage pressure, quicksand condition, compressibility and consolidation, Terzaghi's theory of one dimensional
consolidation, consolidation test.

Compaction of soil, field control of compaction. Total stress and effective stress parameters, pore pressure
coefficients.

Shear strength of soils, Mohr Coulomb failure theory, Shear tests.

Earth pressure at rest, active and passive pressures, Rankine's theory Coulomb's wedge theory, earth pressure on
retaining wall, sheetpile walls, Braced excavation.

Bearing capacity, Terzaghi and other important theories net and gross bearing pressure.

Immediate and consolidation settlement.

Stability of slope, Total Stress and Effective Stress methods, Conventional methods of slice, stability number.
Subsurface exploration, methods of boring, sampling, penetration tests, pressure meter tests.

Essential features of foundation, types of foundation, design criteria, choice of type of foundation, stress distribution
in soils, Boussinessq's theory, Newmark's chart, pressure bulb, contact pressure, applicability of different bearing
capacity theories, evaluation of bearing capacity from field tests, allowable bearing capacity, Settlement analysis,
allowable settlement.

Proportioning of footing, isolated and combined footings, rafts, buoyancy rafts, Pile foundation, types of piles, pile
capacity, static and dynamic analysis, design of pile groups, pile load test, settlement of piles, lateral capacity.
Foundation for Bridges. Ground improvement techniques—preloading sand drains, stone column, grouting, soil
stabilisation.

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

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

CONSTRUCTION :

Building components and their functions; Brick masonry : Bonds, jointing. stone masonry. Design of Brick masonry
walls as per 1.S. codes, factors of safety, serviceability and strength requirements; plastering, pointing. Types of Floors
& Roofs. Ventilators, Repairs in buildings.

Functional planning of building : Building orientation, circulation, grouping of areas, privacy concept and design of
energy efficient building; provisions of National Building Code.
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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.

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.
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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.

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;
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(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 Soails, 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 calculation; yield and stand
tables, forest cover monitoring through remote sensing; Geographic Information Systems for management and
modelling.
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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—RBiotic and abiotic components, forest eco-systems; forest community concepts; vegetation concepts,
ecological succession and climax; primary productivity, nutrient cycling and water relations; physiology in stress
environments (drought, water logging, salinity and alkalinity). Forest types in India, identification of species,
composition and associations; dendrology, taxonomic classification, principles and establishment of herbaria and
arboreta. Conservation of forest ecosystems. Clonal parks.

Role of Ethnobotany in Indian Systems of Medicine; Ayurveda and Unani—Introduction, nomenclature, habitat,
distribution and botanical features of medicinal and aromatic plants. Factors affecting action and toxicity of drug
plants and their chemical constituents.

2. Forest Resources and Utilisation :

Environmentally sound forest harvesting practices; logging and extraction techniques and principles; transportation
systems, storage and sale; Non-Timber Forest Products (NTFPs)—definition and scope; gums, resins, oleoresins,
fibres, oil seeds, nuts, rubber, canes, bamboos, medicinal plants, charcoal, lac and shellac, Katha and Bidi leaves,
collection, processing and disposal.

Need and importance of wood seasoning and preservation; general principles of seasoning; air and kiln seasoning,
solar dehumidification, steam heated and electrical kilns. Composite wood; adhesives—manufacture, properties, uses,
plywood manufacture—properties, uses, fibre boards—manufacture properties, uses; particle boards—manufacture,
properties, uses. Present status of composite wood industry in India and future expansion plans. Pulp-paper and rayon,
present position of supply of raw material to industry, wood substitution, utilization of plantation wood; problems and
possibilities.

Anatomical structure of wood, defects and abnormalities of wood, timber identification—general principles.
3. Forest Protection & Wildlife Biology :

Injuries to forest—abiotic and biotic, destructive agencies, insect—pests and disease, effects of air pollution on forests
and forest die back. Susceptibilty of forests to damage, nature of damage, cause, prevention, protective measures and
benefits due to chemical and biological control. General forest protection against fire, equipment and methods,
controlled use of fire, economic and envirnonmental costs; timber salvage operations after natural disasters. Role of
afforestation and forest regeneration in absorption of CO2. Rotational and controlled grazing, different methods of
control against grazing and browsing animal; effect of wild animals on forest regeneration, human impacts;
encroachment, poaching, grazing, live fencing, theft, shifting cultivation and control.

4. Forest Economic and Legislation :

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

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

GEOLOGY
PAPER-I
Section A
(i) General Geology :

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



[¢TRT |—=ue 1] T T TSI © T 107

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.

(iii) Structural Geology :

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

Section B
(iv) Paleontology :

Spices—definition and nomenclature. megafossils and Microfossils. Modes of preservation of fossils. Different kinds
of microfossils. Application of microfossils in correlation, petroleum exploration, paleoclimatic and
paleoceanographic studies. Morphology, geological history and evolutionary trend in Cephalopoda, Trilobita,
Brachiopoda, echinoidea and anthozoa, Stratigraphic utility of Ammonoidea, trilobita and graptoloidea. Evolutionary
trend in Hominidae, Equidae and Proboscidae, Siwalik fauna. Gondwana flora and its importance.

(v) Stratigraphy and Geology of India :

Classification of stratigraphic sequences : Litho-stratigraphic, biostratigraphic, chronostratigraphic and magneto-
stratigraphic and their interrelationships. Distribution and classification of Precambrain rocks of India. Study of
stratigraphic distribution and lithology of Phanerozoic rocks of India with reference to fauna, flora and economic
importance. Major boundry problems—Cambrian/Precambrian, Permian/Triassic, Cretaceous/tertiary and
Pliocene/Pleistocene. Study of climatic conditions, paleogeography and igneous activity in the Indian subcontinent in
the geological past. Tectonic framework of India. Evolution of the Himalayas.

(vi) Hydrogeology and Engineering Geology :

Hydrogeology cycle and genetic classification of water. Movement of subsurface water, Springs, Porosity,
permeability, hydraulic conductivity, transmissivity and storage coefficient classification of aquifers. Water-bearing
characteristics of rocks. Groundwater chemistry. Salt water intrusion. Types of wells. Drainage basin morphometry.
Exploration for groundwater. Groundwater recharge. Problems and management of groundwater. Rainwater
harvesting. Engineering properties of rocks. Geological investigations for dams, tunnels and bridges. Rock as
construction material. Alkali-aggregate reaction. Landslides—causes, prevention and rehabilitation. Earthquake-
resistant structures.

PAPER-II
Section A
(i) Mineralogy :

Classification of crystals into systems and classes of symmetry. International system of crystallographic notation. Use
of projection diagrams to represent crystal symmetry. Crystal defects. Elements of X-ray crystallography.

Petrological microscope and accessories. Optical properties of common rock forming minerals. Pleochroism,
extinction angle, double refraction, birefringence, twinning and dispersion in minerals.

Physical and chemical characters of rock forming silicate mineral groups. Structural classification of silicates.
Common minerals of igneous and metamorphic rocks. Minerals of the carbonate, phosphate, sulphide and halide
groups.

(ii) Igneous and Metamorphic Petrology :

Generation and crystallisation of magma. Crystallisation of albite—anorthite, diopside—anorthite and diopside—
wollastonite—silica systems. Reaction principle. Magmatic differentiation and assimilation. Petrogenetic significance
of the textures and structures of igneous rocks. Petrography and petrogenesis of granite, syenite, diorite, basic and
ultrabasic groups, charnockite, anorthosite and alkaline rocks. Carbonatites, Deccan volcanic province.
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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-I1
Section A
Linear Algebra :
Vector space, linear dependance and independance sub-spaces, bases, dimensions. Finite dimensional vector spaces.

Matrices, Cayley-Hamilton theorem, eigenvalues and eigenvectors, matrix of linear transformation, row and column
reduction, Echelon form, equivalence, congruence and similarity, reduction to canonical form, rank, orthogonal,
symmetrical, skew symmetrical, unitary, hermitian, skewhermitian forms—their eigenvalues. Orthogonal and unitary
reduction of quadratic and hermitian forms, positive definite quadratic forms.

Calculus :

Real numbers, limits, continuity, differentiability, mean-value theorems, Taylor's theorem with remainders,
indeterminate forms, maxima and minima, asymptotes. Functions of several variables : continuity, differentiability,
partial derivatives, maxima and minima, Lagrange's method of multipliers, Jacobian. Riemann's definition of definite
integrals, indefinite integrals, infinite and improper integrals, beta and gamma functions. Double and triple integrals
(evaluation techniques only). Areas, surface and volumes, centre of gravity.

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.
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Section B
Ordinary Differential Equations :

Formulation of differential equations, order and degree, equations of first order and first degree, integrating factor,
equations of first order but not of first degree, Clairaut's equation, singular solution. Higher order linear equations with
constant coefficents, complementary function and particular integral, general solution, Euler-Cauchy equation.

Second order linear equations with variable coefficients, determination of complete solution when one solution is
known, method of variation of parameters.

Dynamics, Statics and Hydrostatics :

Degree of freedom and constraints, rectilinear motion, simple harmonic motion, motion in a plane, projectiles,
constrained motion, work and energy, conservation of energy, motion under impulsive forces, Kepler's laws, orbits
under central forces, motion of varying mass, motion under resistance.

Equilibrium of a system of particles, work and potential energy, friction, common catenary, principle of virtual work,
stability of equilibrium, equilibrium of forces in three dimensions.

Pressure of heavy fluids, equilibrium of fluids under given system of forces, Bernouilli's equation, centre of pressure,
thrust on curved surfaces, equilibrium of floating bodies, stability of equilibrium, metacentre, pressure of gases.

Vector Analysis :

Scaler and vector fields, triple products, differentiation of vector function of a scalar variable, Gradient, divergence
and curl in cartesian, cylindrical and spherical coordinates and their physical interpretations. Higher order derivatives,
vector identities and vector equations.

Application to Geometry : Curves in space, curvature and torsion, Serret-Frenet's formulae, Gauss and Strokes'
theorems, Green's identities.

PAPER—II
Section A
Algebra :

Groups, subgroups, normal subgroups, homomorphism of groups, quotient groups, basic isomorphism theorems,
Sylow's group, permutation groups, Cayley theorem. Rings and ideals, principal ideal domains, unique factorization
domains and Eucliden domains. Field extensions, finite fields.

Real Analysis :

Real number system, ordered sets, bounds, ordered field, real number system as an ordered field with least upper
bound property, Cauchy sequence, completeness. Continuity and uniform continuity of functions, properties of
continuous functions on compact sets. Riemann integral, improper integrals, absolute and conditional convergence of
series of real and complex terms, rearrangement of series. Uniform convergence, continuity, differentiability and
integrability for sequences and series of functions. Differentiation of functions of several variables, change in the
order of partial derivatives, implicit function theorem, maxima and minima. Multiple integrals.

Complex Analysis :

Analytic function, Cauchy-riemann equations, Cauchy's theorem, Cauchy's integral formula, power series, Taylor's
series, Laurent's Series, singularities, Cauchy's residue theorem, contour integration. Conformal mapping, bilinear
transformations.

Linear Programming :

Linear programming problems, basic solution, basic feasible solution and optimal solution, graphical method and
Simplex method of solutions. Duality. Transportation and assignment problems. Travelling salesman problems.

Section B
Partial Differential Equations :

Curves and surfaces in three dimensions, formulation of partial differential equations, solutions of equations of type
dx/p=dy/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.
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Numerical Analysis and Computer Programming :

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

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

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

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

Developing simple programs in BASIC for problems involving techniques covered in the numerical analysis.
Mechanics and Fluid Dynamics :

Generalised coordinates, constraints, holonomic and non-holonomic systems. D'Alembert's principle and Lagrange's
equations, hamilton equations, moment of inertia, motion or rigid bodies in two dimensions.

Equation of continuity, Euler's equation of motion for inviscid flow, stream-lines, path of a particle, potential flow,
two-dimentional and axisymmetric motion, seasons and sinks, vortex motion, flow past a cylinder and a sphere,
method of images. Navier-Stokes equation for a viscous fluid.

MECHANICAL ENGINEERING
PAPER-I
1. Theory of Machines :

Kinematic and dynamic analysis of planar mechanisms. Cams, Gears and gear trains, Flywheels, Governors,
Balancing of rigid rotors, Balancing of single and multicylinder engines, Linear vibration analysis of mechanical
systems (single degree and two degrees of freedom), Critical speeds and whirling of shafts, Automatic Controls. Belt
and chain drives. Hydrodynamic bearings.

2. Mechanics of Solids :

Stress and strain in two dimensions, Principal stresses and strains, mohr's construction, linear elastic materials,
isotropy and anisotropy, Stress-strain relations, uniaxial loading, thermal stresses. Beams : Bending moment and shear
force diagrams, bending stresses and deflection of beams, Shear stress distribution, torsion of shafts, elical springs,
Combined stresses, Thick and thin-walled pressure vessels, Struts and columns, Strain energy concepts and theories of
failure. Rotating discs. Shrink fits.

3. Engineering Materials :

Basic concepts on structure of solids, Crystalline materials, Defects in crystalline materials, Alloys and binary phase
diagrams, structure and properties of common engineering materials. Heat treatment of steels, Plastics, Ceramics and
composite materials, common applications of various materials.

4. Manufacturing Science :

Merchant's force analysis, Taylor's tool life equation, machinability and machining economics. Rigid, small and
flexible automation, NC, CNC, recent machining methods—EDM, ECM and ultrasonics. Application of lasers and
plasmas, Analysis of forming processes. High energy rate forming. Jigs, fixtures, tools and gauges. Inspection of
length, position, profile and surface finish.

5. Manufacturing Management :

Production, Planning and Control, Forecasting—Moving average, exponential smoothing, Operations scheduling;
assembly line balancing, Product development, Break-even analysis, Capacity planning, PERT and CPM. Control
Operations : Inventory control—ABC analysis, EOQ model, Materials requirement planning. Job design, Job
standards, Work measurement, Quality Management—Quality analysis and control, statistical quality control.
Operations Research : Linear Programming—Graphical and Simplex methods, Transportation and assignment models.
Single server queuing model.

Value Engineering : Value analysis, for cost/value. Total quality management and forecasting techniques. Project
management.
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6. Elements of Computation :

Computer Organisation, Flow charting, Features of Common Computer Languages—FORTRAN, d Base IlI, 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, 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
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Simple harmonic motion, damped oscillation, forced oscillation and resonance. Beats, Stationary waves in a string.
Pulses and wave packets. Phase and group velocities. Reflection and refraction from Huygens' principle.

(c) Geometrical Optics

Laws of reflection and refraction from Fermat's principle. Matrix method in paraxial optic—thin lens formula, nodal
planes, system of two thin lenses, chromatic and spherical aberrations.

3. Physical Optics
(@) Interference

Interference of light—Young's experiment, Newton's rings, interference by thin films, Michelson interferometer.
Multiple beam interference and Fabry-Perot interferometer. Holography and simple applications.

(b) Diffraction

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

(c) Polarisation and Modern Optics

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

SECTION B
4. Electricity and Magnetism
(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
torgue 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
(2) 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
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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.

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
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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.
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 : 2a, 32 and 33 confounding in factorial
experiments, split-plot and simple lattice designs.

PAPER-II
|. 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,
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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.

11. 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.
111. Quantitative Economics and Official Statistics

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

Commonly used index numbers—Laspeyre’s, Paasche’s and Fisher’s ideal index numbers, chain-base index number,
uses and limitations of index numbers, index number of wholesale prices, consumer price index number, index
number of agricultural and industrial production, tests for index numbers like proportionality test, time-reversal test,
factor-reversal test, circular test and dimensional invariance test.

General linear model, ordinary least squares and generalised least squares methods of estimation, problem of
multicollinearity, consequences and solutions of multicollinearity, autocorrelation and its consequences,
heteroscedasticity of disturbances and its testing, tests for independence of disturbances, Zellner’s seemingly unrelated
regression equation model and its estimation, concept of structure and model for simultaneous equations, problem of
identification-rank and order conditions of identifiability, two-stage least squares method of estimation.

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

1V. 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 :

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

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

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

(9) 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.
(1) 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.

(o) 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.

(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
1. 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.
11. 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.
111. 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.
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(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).
V. 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
1. Cell Biology :

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

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

11. Genetics :
(a) Gene structure and functions; genetic code.
(b) Sex chromosomes and sex determination in Drosophila, nematodes and human.

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

(d) Mutations and mutagenesis : radiation and chemical.

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

(f) Regulation and gene expression in pro-and eukaryotes.
(9) Signal transduction; pedigree-analysis; congenital diseases in human.
(h) Human genome mapping; DNA finger-printing.
[11. Evolution :
(@) Origin of life.
(b) Natural selection, role of mutation in evolution, mimicry, variation, isolation, speciation.
(c) Fossils and fossilization; evolution of horse, elephant and human.
(d) Hardy-Weinberg Law, causes of change in gene frequency.
(e) Continental drift and distribution of animals.
IV. Systematics :
(@) 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.



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

11. 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.

(f) Scale of pay:

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

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

(i) Senior Time Scale: Level 11 in the Pay Matrix
(ii) Junior Administrative Grade: Level 12 in the Pay Matrix

(iii) Selection Grade: Level 13 in the Pay Matrix
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(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.

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

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

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

(i) 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.

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, 2024.

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 :

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

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

2. Walking test: The male candidate (both PH and non-PH) will be required to qualify in walking test of 25 kilometres
to be completed in 4 hours and female candidates (both PH and non-PH) 14 kilometres to be completed in 4 hours.
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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 11 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 :—

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.

(if) 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.
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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.

(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.

(¢) 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.
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Method of taking Blood Pressure

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

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

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

10. A woman candidate who as a result of tests is found to be pregnant of 12 weeks standing or over, should be
declared temporarily unfit until the confinement is over. She should be re-examined for fitness certificate six weeks
after the date of confinement subject to the production of a medical certificate of fitness from registered medical
practitioner.

11. The following additional points should be observed :

(@)  That the candidates hearing in each ear is good and that there is no sign of disease of the ear. In case it
is defective the candidate should be got examined by the ear specialist, provided that if the defect in a
hearing is remediable by operation or by use of hearing aid. A candidate cannot be declared unfit on
that account provided he/she has not progressive disease in the ear. The following are the guidelines
for the medical examination authority in this regard:

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

(2)  Perceptive deafness in both ear in Fit in respect of both technical and non- technical jobs
which  some improvement is if the deafness is upto 30 decibles in speech
possible by a hearing aid. frequencies of 1000 to 4000 HZ.

(3)  Perforation of tympanic membrane (i) One ear normal other ear perforation of tympanic
of central or Marginal type. membranes present temporarily 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.

(ii) 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 Mastoid cavity
normal hearing on one side/ on Fit for both technical/ non- technical jobs.

hearing on one side/on Both side (ii) Mastoid cavity of both sides. Unfit for technical

jobs Fit for non-technical jobs if hearing improves to
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30 Decibles in either ear with or without hearing aid.

(5)  Persistently discharging ear Temporarily unfit for both technical an non-technical
operated/un-operated. jobs.
(6)  Chronic inflammatory/allergic (i) A decision will be taken as per circumstances
allergic condition of nose with or individual cases.
without bony deformities of nasal (i) If deviated nasal septum is present with
septum. . !
symptoms— Temporarily unfit.
(7)  Chronic Inflammatory conditions (i) Chronic Inflammatory conditions of tonsils and/or
of tonsils and/ or Larynx. Larynx—Fit.
(i) Hoarseness of voice severe degree if present
then—Temporarily unfit.
(8) Benign or locally malignant (i) Benign Tumours—Temporarily unfit.
tumours of ENT. (if) 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 ear, nose or (i) If not interfering with function—Fit.
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,;
(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;
(j)  thatthere is no congenital malformation or defect;
(k)  that he/she does not bear traces of active or chronic disease pointing to an impaired constitution;
() that he/she bears marks of efficient vaccination; and
(m)

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.

that he/she is free from communicable disease.

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
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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.

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 1EHers) .......ooeveitiniiiii i,
2. State your age and birth Place .........oouiiiiiiiiiii s

3. () Do you belong to Scheduled Tribes or to races such as Gorkhas, Nepalese, Assamese, Meghalaya, Tribals,
Ladakhese, Sikkimese, Bhutanese, Gharwalis, Kumaonis, Nagas and Arunachal Pradesh, whose average Height is
distinctly lower. Answer "Yes' or 'No' and if the answer is "Yes' state the name of tribe/race . . .

(b) Have you ever had small pox, intermittent or any other fever, enlargement or suppuration of glands, spitting of
blood, asthma, heart disease, lung disease, fainting attacks rheumatism, appendicitis?

OR
Any other disease or accident requiring confinement to bed and medical or surgical treatment.

4. Have you suffered from any form of nervousness due to over work or any other cause ? .........c.ccooevereierncennnn.
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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? .........cccccoeeveivierinenns

7. If answer to the above is "Yes' please state what services you were examined for ? ........ccccoeviinniiininin e
8. Who was the examining authority ? .........ccccocevveiinneninen.

9. When and where was the Medical Board held ............c.ccccooiniininnnnnn.

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

PROFORMA—I
Report of Medical Board 0N ..o (name of candidate) physical examination.
1. General Development : Good................ Fair.....cco...... Poor Nutrition................... Thin .. Average
................. Obese .....ccceevvvvenee. Helight o Best Weight . When 2 L. Any
recent change in Weight ...................... Temperature .........ccccceverereenen.

2. Girth of chest :—
(1) After full inspiration
(2) After full expiration

Skin : Any obvious disease
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3. Eyes :—

(1) ANy diSEASE  .ovvvevvverierie e

(2) Night BIINdness ........cccccevevveriereeeevnennnns

(3) Defect in colour ViSioN .........c.ccocevvvenenneiennns
(4) Field of ViSion ..o

(5) Visual aCuity ......ccccocvvvreneieieiiee,

(6) Fundus Examination ........ccccoceveiiinniieinnenn

Acuity of Vision Naked eye With glasses Strength of glasses
Sph. Axix Cy.

Distant Vision
R. E.
L. E.
Near Vision
R. E.
L. E.
Hypermetropia
(manitest)
R. E.
L. E.
4. Ears : INSPection ........ccccevevreinecnienenn
Hearing : Right Ear.........ccccccocevvveveiviienne, LeftEar ....oooveeveiece e
5.Glands.......ccccoceveviiieniiniie, Thyroid ...
6. Condition Of teeth.........cccviiii e,

7. Respiratory System; reveal. Does Physical examination anything abnormal in the respiratory organs?

If yes, explain fully.
8. Circulatory System:—

(a) Heart, Any organic 1esions? ...........cccoeverinen. Rate Standing.........c.ccceevuen.
After hopping 25 times.........cccoeveneieninen.
2 minutes after hopping.......c.ccocevvverneiieene
(b) Blood Pressure : Systolic ..........cc.c..... Diastolic..........
9. Abdomen : Girth..........cccoeennne. Tenderness..................
Hernia......ccoooovvineieneeen,
(a) Palpable...........c......... Liver....ccoeene Spleen.............
Kidneys. ..o TUMOUIS....ccvviieieiieieeene
(b) Haemorrhoids............ccocevunee. Fistula.......ccocoevninenn.
10. Nervous System : Indication of nervous or mental disability ...........ccccvvnineninns
11. Loco-Motor System : Any abnormality ............cccc......

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

Urine Analysis :
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(C) AIDUMEN. ...
(0) SUQAT ..ot
(8) CaSES... ettt e e
(F) CellSuuiiiiiiieiee e

13. Is there anything the health of the candidate likely to render him unfit for the efficient discharge of his duties in the
Indian Forest Servce?

NOTE : In case of a female candidate, if it is found that she is pregnant of 12 weeks standing or over she should be
declared temporarily unfit, vide Regulation 10.

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

Note (1) : The Board should record their findings under one of the following three categories:

NOTE (I1) 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
L] 71T 70115 A\ ' 0
(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.

(if) Unfit on account of
(iii) Temporarily unfit on account of
Place:
Date :
Chairman
Signature Member
Member
Seal of the Medical Board
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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

(1) ) 3)

(i) Locomotor Disability (Sub-category : Leprosy Cured, Acid Attack Victims | S, ST, W, SE, H, RW, C

Leprosy Cured and Acid Attack Victims

only)

(if) Low Vision LV MF, PP, S, ST, W, L,C, RW,

H, KC, BN

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

BN

Note:

Place:
Date:

Appendix -V

Certificate regarding physical limitation in an examinee to write

This is to certify that, I have examined Mr./MS./MIS............cooviiiiiinnn.. (name of the candidate with
benchmark disability), a person with ......................ooo.l (nature and percentage of disability as
mentioned in the certificate of disability), S/o/ D/o.......ccociiiiiiiiiiii. , 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.

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)

) D , a candidate with........................... (name of the disability) appearing for the
...................... (name of the examination).................... bearing Roll No....................at ...........
(name of the centre) in the District ...................... g e (name of the State). My qualification is

I do hereby state that ................ooooiiiiin. (name of the scribe) will provide the service of
scribe/reader/lab assistant for the undersighned 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, I shall forfeit
my right to the post and claims thereto.

(Signature of the candidates with Disability)
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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.........cooiiiiiiiiiiiiiiiiiiiiiaae, (name of
the  candidate), SI0 1 DIO s a resident of
................................................. (Vill/PO/PS/District/State), aged...............yrs, a person with

................................... (nature of disability/condition), and to state that he/she has limitation which
hampers his/her writing capability owing to his/her above condition. He/she requires support of scribe for writing
the examination.

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 & Name) | (Signature & Name) (Signature & (Signature & Name) | (Signature & Name)
Name)
Orthopedic/PMR Clinical phychologist/ | Neurologist (if | Occupational Other Expert, as
Specialist Rehabilitation available) therapist (if nominated by
Psychologist/Psychiatris available) the
t/ 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

| DU a candidate with ........................ (nature of disability/
condition) appearing for the ... (name of the examination) bearing Roll
NO.....cvee at (name of the centre) in the District ......................... ,
.................................. (name of the state). My educational qualificationis ...........................

2. ldoherebystate that ..............cooviiiiiiii (name of the scribe) will provide the service of scribe
for the undersigned for taking the aforementioned examination.

3. 1 do hereby undertake that his qualificationis ............................ol. In case, subsequently it is found that
his qualification is not as declared by the undersigned and is beyond my qualification, | shall forefeit my right to
the post or certificate/diploma/degree and claims relating thereto.

(Signature of the candidate)
Place :

Date :
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