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TiaRer, 99 iR Serary uieds w3ea

st
73 feeet, 2 qszail, 2022

frem

W.17011/01/2022-3TETHTH. | | — IR o1 a1 {faadi & faw 2022 9 99w J41 A& R o 91 9RA
7 F when & Frm o St % fog wewfir fRe S @ | el st (ARengevgieeist) & sy & B 3 e
et 3R 37 AT @ IR H T T i Far AT H adeT g B A § 96 o |

IR o Qe adven § S = Fh -y weten wdhen fws s gum fafea wften qon weareer gem ) wdan w6
TEU WO AT WRATE o7 Fal () ThE 3, % e Suge s § swicani wi fafad e (yRfvew) wien (sue
1R 38 RIS T0E & §9 X S Sem) # ode e eriferd dem

RiFaar aur smer:
2. 39 T & @egn ¥ W S amen Rfwdl w e s g s ey T Aifen § fifde w5t s sggfea
Sferl, srafea sretal, o fredt SfvrE, snfaes w0 § HaeiR ot qen swme feeai i, stifte gfe, st

(eifereR ®9 9§ aftR) e dom St e (St foran gon 1, ov el & difea &t afvray #), & sefigearl & fag
Rl & smeror R gry e w0 & forg s
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IFEN FT HET

3. 39 e ¥ Y7 el TAF IR HI S ST U DA B IR TWhew F 3 FF rgwfa § s
T I8 ot ff o frs il & Sefiqaml & faw orqma stae’l &t den At 3, v f 3 oo &9 st # )
T ST Ht W& ¥ g 9% Uaay Sggfua ia/sIgfea St & At s ITGaRi W An] TE gm |

W 3T FE 8N foh STk JeTACT ATl 3FficaRt & AU 3ok 39 HHSTT & THARD HETHAT SFHICART H BISH
3T IFAGART F AT 3uaey yImEl & AR & SRER F HaET 3UaeY g, S 39 U F 3egd § F ameg 3k
s ¥ & NUos a7 & S9ftd JoaA 3eTAaT aren <afed & garar & fow 97 gen | fAfdes danst & wefea
graey Al / Rfagal & deqea aRadd axa & AT aegs HRES HeET & &1 S @Y § | SHAS JETHAT are
3FACAR, ST T8 3FAMCaRt & foIU o] 3TRETOT 7 ofleT ofel & UTH &, P 3Ty gl |
feuqutt 1 : afg IficaR wien § fRdt ©w @ sifad gE-wi ¥ a%ga: e @1 ¥ @ 9% 9Hy fawn smom 9

TR I Y e 1

feuqoft 2 : afg *E IiCER awga: TR T & fFH @ TR § sfiwfaa @ € @ w59 Y9 (vum) e &
IHfiCaR & &9 # g8 guy foran S for se ghen & fow e sreeR g ) femn ¥

feoquit 3 ; SRiFTAAl % FRU ITHITAR & E T & GRS SHIGAR & W& § Iufearfa 1 a7 T g9 fmn smem |
ThE Y TR@N

4. G A Qe ST I8 when 37 Fraw & ifire-1 # freifa 0 & o

URTAE TUr gurel qdeT I3RS e S i arlie aur v, 3mer ganr @uiRa qur sftgRa & st |
RA¥ga 3mdes ya (drevw-l qur devs-l)) ¢
Ellu S

4.1(1) vue olem & fau sEfcar # SeAfafy, Ao [t srem/sssn/a R (f@Er afa. )/
e w9 § FASR a1 (o1 $Secqudl Ieforveta)/da 71 Reheliaer § gord cafFe/sraad A] 3R A Do
& e & FHST A Thet U a0 cFaras @fed HfAard oden BF & @Y @Egd 3mdes BEA-| HieTarsd gEd
AT g ATH-| F FAT F A faew a1 FuiRa aldew F a5 gl qraasr A w@ A AegAfa @ e 3k
X1 A F INOUMATART  HRCAT I FaT T, 2022 ¥ IFAIGANY g HT A4 Seah|

fleuw-l :

2) el qleT gq cafddea Tleior (HeflchR) YR Bl & Ugel e &7 @ Sietonse faEga
3MAEA 3Tdes 99-11 H a¥ & R RAfder dar wem & afdd Fadr 39 qast & ey F 97 aOIdT FA
3ol HAT g fSeidh 3eeed 8] 98 o9 81 3FAIGAR & ITack RIet, Affieer &t & 3§t suelfeway, dar
31egerd, 31.MA.a. Jiefereeten (haer 31T Aol g<), TesqUA efcroeton(hael SSeegud AU gq) 3Tfe SEATdSil/ FHTOT
gAY 3@ GBI & T TS FT BT HCEH- FY FAT F6F H Qed a1 FuiRa aiw §F a¢ gwdF grare
I F B agAfa A gl AR W A & oRomeEEeT aRd @ dar adiem, 2022 &) 3FHaR) ©E AT A
Smeaf| 3FieaRr, 3Tack e, fafdes aat & 3@t suafcudl, dar sepra e d@ael HfaRed edas/yamoras o
TS F THhd &l

T
5. SEfiqaR a1 @ -
(%) YR 1 AR &, a1
(@) T HT ISR, A

(1) ¥EF &t YO, Aq
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(%) T fasrct yRomeff & St R H TE W [ WA H T W 1 SWGA, 1962 W URH WRA N T A,
T

(®) TH 9AT o w1 Al B, S ARG | X ®9 H T B 5901 § qikwm, 5w, e, st e, §gE
T e, ShfteEn, wart, SR, sfrifi & et stwiet et ofR fomam & wRa s @

TR SR (@), (), (F) 3R () a0l & T=wia 3T el IHGIR % T IRA THR g & 721 qrsian yamor-v
Y B =fET |

Y SigaR &1 +ff 3o when § yaw fean st gwar € fows an # s yH-us g I savas @ fheg sHen
frafea TeaTa TRT TERR R 39 T § TS THIO-OF SR Y fGU S @ 9g € SN S gt B

g :

L]

6. (%) IHIgaR & foau sTavas ¥ fF SUH o vgelt o7, 2022 H 21 WA TR, Frg 32 ad A §@ 9,
ST ITHT ST 2 3T, 1990 ¥ T8 3R TEeH ST, 2001 & oK TeH g & |

(@) s Fruifia stfermam sy # Frefafes feafml § ge < s wwd @
(1) afg 3ofigaR, fordt sTagfaa sfa a1 sTgfaa SHeta &1 &1, @ 31fes ¥ o1fys 5 |

(2) o= fusd SR & 37 SFigaRl & e § sifusran A o a6 S T8 SEicarl & fog ] smRe
H YA D A &

(3) & qaneli & I HHANE & AW H Afysw | orfas @ a6 7% S Rt fodeh Sw B Wiy g #
3t eenf+a TEd & § RIS HRAE B SRE, A& g a1 3T uRommesy frfE gu E

(4) 7 qaqd i ok wHvE ww erfemTEl sTaAeETeE wHTE W eifeRTiE sTeTswTe e
HHTH g faeriEl |fgd 3 Teelt T, 2022 HI HH A HH 5 T8 H) Afte Yar w1 ¥ R S (1)
HIER I STFHA B YR T T T LT 3T HRUT ¥ HrEAwA & THOT R FRETH gCE, 3770 3
ot wfmfea ¥, e wriea Teelt o7, 2022 ¥ TEh 99 & o= [ A §, A1 (2) dfrw I F
TR ST A1 (3) TR & HRU HTETH g T ST Ae § 1fess § aifersk aiw o 7 |

(5) SMUTAHTEAT HHITH U TR/ STeUhTe Aol HHIE T A1l & 7 amwe o, 5= gelt
3TTE, 2022 ! AfFw a1 & 5 9 &1 A w} IRFEvE orafy [ w2 ot § 3R e wedwe 5 ad @
T oft SgrEn T § aen foe Are ¥ e Wee U TH-uS S e § T 9 fafaw 9w & faw
AT Y THA § IR =799 3 W FEf 7=md <t B9 1 a0 & A A% & e’ WSk HEWR 9
o feran s, stfeshan 5 a9 |

(6) =ifyrew gfte, surenfoa stifver &9 @ SftR) qen 9o Gedh fesaim (Faa I fovan gon w5, ond
TS & difed) safedl & Ame § Sifisrad 10 a9 9% |

feoquit 1 : srqyfaa sfa aen sTgfaa Senta 9 o frag vl @ Hafta 3 IigaR st Sugw 7w 6(@) & fodl o=
el erufq s yagd dfehi, srifvrew gfe, savrenfaa (oifire w0 ¥ SftR) qon wem w@ed e (Saer
3 foran gon |3, o TS & Wifeq) wafaaal it Jvit % siaria o €, < A & srwta < W et
T oY - U A B U S|

feoqoft 2 : PwBD SFfEATET Fit Frafeas Fffweor v e iR 36T F waer &, qHadl e a9 I i F1 are B
& TSt 9Tee S ((TATER, a9 S Sedry aiadd W) F Tl g

feaqoft 3 : yaqd ¥ T I =fwEl W AR M R wHE-wHE W agEEiid Jad Sfe (fafae e ok ug @

TH: AR Frem, 1979 & o1efiv aqd S & w9 § ftenfia e sman #)

feoreit 4 . T 6 (@) (4) @r (5) F Ela qF WS F 3 T g FED el Iiq W wfFd See srda
Y AT FAT, AN AT A Fol H FacT QAT Alof-hace & & H R off ¥& o dar &r gy ar S
A4l & AT g3 & AT 3aercd §3T & A7 {aT H{Fd g3 &1 18 VAN T 30 I X g3 &1 A1 ST
& 3% FaT @ N F a1g AT GaRT e AT = 8



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

feuqoft 5 : Swefaa frm 6(@) (6) & Twwia oY | Y & TGN So9HE feeai IigaR it fgfem ¥g o W ot fa=m
e w1 Tk ® 9 9 (WRRR A1 T v, S st wwen @1, grn fuifa i whem @ 9)
THR g S=ure e Suicant &t srsfen Fefta qansii/usl & foau fuifa i o fafean amet
T STUENSAT T T HI W |
IR SHAE 1 B (Hiia g Ha # foret off fearfa § g2 79 < <o

feoquit 6 : oMW ST HY 97 ARG WHHR FH § S Afgpevm a1 areaths fommem Set & g 71 fHE wwRda
favafaamed g Afrgaem & wuehy WM T YA a1 fRd favafaere g o Afegeee & e # o @6t
T A iR a7 e favafaamea & wgfaa w0 waforg & @ Ssaw Weafas TlET O SHE! GHSE ThE
JHO-v H T 9

MY & "oy § T o TEaras S foF S pueett, 9g-u, TR fr ¥ iR e sifiera § yra s wwerel s
AT I SN T WHHR T Ry e

ATT & 3 9T H o ¢ Afepervr/sTam Wi ThEn v yHIv- IS Sy STl Sugad ashieqs JHIO-TS
wftafera ¥

feoquft 7 ; Iefiqa =1t § TET AR fF RN S F SH AE H WER HOM S F AREHA-51 THA 4 Dl
TR H Afeqerer/Ioaw Aeafas a9 The THE & THv-u § 7S § R g ag # s ufted| &
fordt oy W 7 <t fa=r e o ofR 7 € wier feman smom |

feoquit 8 ; ITIGAR a7 +ft T W o 7% g fodlt wien § yaw & fog 91 &Y 9@ T IR s 9 § Teqd A7
3 3 R A g 3 o7y ifuerE H TSl X o % 91 SHH A1 I Wt o fert wden A feRdht oft smum
TR IREdT H Ht STIACN &I S ST |

Fora fF afe Ry sefear g sifaareT sraes o § S0 Aty /9 F39 § saar=aer/srsn J/EF
Taeft Fqfe B ATAT 8, a7 IFHTEaE 9T & 7w 6 § [y 7w siqam agras s=qrasit & a1 918 | g &
oI SR & STLre T Tl g ST SN g7 39 SAqard 9 = foam o7 |/t g, afs 78 s Misa auvg
T % e T SITar €, ST 3 ST ST SO 9T o Aiied § STfeeaa T T 2l

derforF 3réar :

7. IR & Y 9RG & &= A1 79 faum Aved gr fFrafha feet favafammem @ @ dug & sifufm gro <enfra
71 favafaeme SR e sifufd, 1956 & @vs 3 & o1 fovafaemem & &9 & 9 & fofet o= foan deon #
T e T ay) fafeen fomm, aeafa fagm, wem famm, o-fam, wftr, «ifet, wiferst ok woit faga 4§ @
oo & w1 e feult oterva St =nfeq sveren fY fog anfret a1 SSifa &t T feult B =few

feoruit 1: W@ igaR < foF T wden & 95 4o € 99 19 0 ¥ 9% 39 e #§ ST & U 9 § At fae
R H g 3= 6 et ], Rfuw wden § 13w & fAe omaed-uw 99 gea €1 afk #18 suiar fed o
Then # 93 W B @ T8 off IR wdhen # yaw & faw urst A S SEieER I gR AR 9 Qe (Wu) e §
¥ % U orde =it ford ST 3¢ Wo T0eN ¥ SESA-TU5-1 % Wiy STafrd Swirvl I 1 THI TRA HEA & |
[ T fF 9 R Y SHICERI 1 ARA o9 a1 (T9) TIE § gA9 TE SO0 | 3nfag ofew 3ot e @ ot
YHTOT WRATE 9 el (FoF) GET & R 3des vl & Y o A ad aie Giftd ald@) @ g B ale @ g
=izl

feoqutt 2: soeh srfaftem <t SHHigaR frammEet 7 § fide sia & waged S1ed w@d § 3% 1 T0en & faw o s
T3 & WY YR H s sAffrem steen TS faym qved g ey favafoamera stgen W9 & fedlt & g
Tonfya St e stean favafaamer stem e sifufem, 1956 Y 911 3 & d'd AR favafame & w9 wifva
g SeAHl § W W S FH YEIO G5 TR w0 =@MieC fF die@ feait, et 7 § fafifde w e w6t fet &
UGS ¢, T T A W Y SEiaR! 1 ger wien # gimfed €9 wt sTafa @ & st |

fooquit 3: fodry wfifeorfoai § w9 <l Jan s ¥Q frat off SigaR ) Tden § 939 um &1 o 7 gehar ® Sae
9 ST TEarsti § | wi off oA 7 & 9w R STicar A fendt deen g &t S HE T wdhEn e R ot & fowen
T AT B TAER &1 8 5 IS MUR R SR %1 I qhen # o3 fean s wepan ®)
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qeF :
8. SHIGEI &1 AT & Hifed ¥ fruifta wiw stearea <t Seft |
WFRAESAF 87 F 39FAT & FIAS g@/ IRFTT :

9. St =afe TEd ¥ & W A # erehfares 1 e X wHER @ TR @i w1 o ¥fgwa @ W e gufa
FHHEiE ® fgad @ w1 TR T S Ak STl H Sraia Yo R W@ ¥ 5% e (veefR) v&ga & aen
3% fafead &7 F ot wrfea/faam & seag w1 giaa 2 fan € i 2R @ e & fag smag fean @

IFIEERI ® A e Afey fR afe i @ e friie & 3e 39 wen & fAu emaed we/aden # S 9
graIg 1Al Ashd T HIE 51 Faerar € ot STRT ST -Ts STEefteqd foran S wehal &/3Toh! SHHIGARY 18 %1 < Tohell |

aTEdT FY AT PTG FIAT

10. T0&T § 937 & fou IFTaR & SMEET-Y95 ! TR HIA U1 ST Tl 91 3TIEE1 & o) # & &1 fofg
SAfem &)

T A HW A IFHIIAR g GhAfvEa R o R 3 whan F yaw @ faw e w wsft ol @ s ¥
e &% 37 Tl W, e smim 3 3% yaw fgan € stuiq fafea wien qon safwa wiew & o gamer |§ ST yem
A< B e IS FAuifa aeia @t wdl w1 U S W Sneiia ' af fafea wen qen sfwe wiem & fae
HHHR & T8 A1 915 § TATH W R Ig Ta1 9o § & 3 arran #1 fm=l ol 1 @ 76 w0 § @ omaim gry wden
& fore STt SEfigar € X < St |

AT YA-9F 3R e a9y o :

11. fret SHficar =1 Then § 99 % el 9o fodn Sum S« qe fh Sus I9 A™N %1 999 gHO-05 (AffEee o rw
TSI A& & | ST st sy sifaw i 3 are Rrfarer = (i) avel 3 qreaw § AT o q4 (TEeR) T

forT sreres arae o % oo uw [Afe safer 6 v faedt wem e greifs, G off aidfRaf & smrer g e seta &
TR o T8 ITHIGATL AT A T IS AU Tl HaT ST |

Frerear, s, FqawarHS FNATS, ITRE e
12(1) St 3FfleaR fAF=ifeha erar &I et § a7 3T g ardr afvd & g g:-
() Prafaf@a al@ & A9 3Fdgay & foT FAds ured fRar &, 3
(i) I T @ IRANOT T Gerher HaT, A
(ii) &= ST, AT

(iii) adrem AT W T TIAT FA afFd FY solhReT FIAT JUAT 3V solhAel I ST GHAPT ol
3rear

(@) ATH ey TaT & §, 3ryar
@M Rl e cafdd & SeH ¥ O FREETUS FAT §, T
(&) STTell FHIOT-US/ATeld JHTOT 95 AT O YAOTIT Y&d fohe & fSasd aeg v fqemsT 12am g1, 3raan
(3) 3TAC WA H TRATGH BICVEEAER & T T G BT TS He|
() I AT 375 T U § a1 el Ageaqel a2 i fBumr §, 3rerar
(@) e & AT 3 IFfeay & Fey F Reafaf@a areat & 39T R §, st
(i) ITerd dF F IA-9F T 9fd gred e,
(ii) et § FftrT NI S @ 3 FiFd & TR F U SR Aol He,
(iii) T&THRI T gHTITAT AT, AT
(ST) greT & eI 3FACaR & U 37 ATEE! T G ST 3YaT YA ST, 31T




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

(31) 3 YRR TR IHIT a1l T@ar ar s7ee @I Sallell 37Ual 3 HaTe T, 3rar

(37) TET 1T F GEAaER AT for e 3o GRS T IS, qUET oF arell B adET # SR
FA & AT IHAET AT FgEAT JAT VA & 3T A der Far iR &) rar

(@) 9 & et & v 3w qarr Rged ARl S wene fear g ar asdr & g ar 3wy
YR IR aifel agaTS &Y e

(@) e F R AT WA (TR g8 Fag 3% & F &1 @), TR AT KA 3T UER F
SolareIfele 3YHIOT IT W U ST Tehet arelm 3asT A1 97 35T AT HIs TeRkel Afar, TAK ag
SIS AT HART AT o[y f3arsq AT IS 3T 3UHOT AT HOR 4T & §9 A YANT 60 o1 Hevel arer
HIg I FEOT IYROT, TIE ¢ de @1 AT TTel, FAET FA gU A Gk U TN IAT gY; I

(8) W& i A & §U IFAGIR A Aol AT FAOLTH & T AN AR F Seore fhar g
3rar

(@) 39w @sl & 3fcaf@a weh suar frdr off &7 & qar, S o AFen &, 3R &= &
T R &,

ar 38 W Ui AfAer (FhfRerer wiflergee) =emar S @ § 3 @ & 38 3T garn
s fA9AT & 3ddid 9deT [S9er 98 3FAlcar §, # dod & AU 39y SR Sreen 3R/3eEr 39
TR ¥ @ 3ryar Afese 3afa & o

(i) 3T E@RT &F et arelr fordr o O0eT 372ar 99a & fow faafeia femar smoem|
(i) FoarT THR eaRT 38 7N el off Al & faafoia frar Smeem|

IS 95 THR & IefieT vgel @ & Qa1 A § A 35 favey 39gFd AuAl & el srqermrafaes
FETS T ST TR

foheg ot I8 ¢ T 38 e & 3ehey g aried a9 o &l &1 Sl Sid e

(i) 3FIcar &I 38 daa & fAf@a 3ardesT S a8 &ofl g Y ddel @ 3HaER o fdr
s, 3R

(i) 3FAIEAR EaRT A FHY H GEJ 3HeATdead R I H1$ g1 AR & &Y forr S|
(2) I off =AfFA, S AT E@RT 3 TS (F) W (3) & 3ol Fpedl A ¥ KA Fhed A A F Rl 377 37lgaR &
a1y AT AT FEhT T A 9T S B, 38 favey 39 e 12(1) & @s (3) & GrauE & HJAR HRAS H ST Fehell
gl
TAGH HEF HF
13. fafae Ya1 yRfrve Then & g steaas IR- | # o & fademEr aefruifa =man sie ofw ok fafaa
[an (IRFETR) T & WA AT Y- || Aasw 33%0 S WK H Aol SFHIqaR) Wl WA a9 Sal (WH)
e (fafea) & o fean S| vum wien (fafea) & smm & faawgar aafyia <Eam s’s oiw a &
A SHIGART 1 SATENT G SAfericdl I 8 WETHR s FeTq Jefrn smem |

o feeam seiigarl & fau omfya fifsel, aft ®1F @, & 3 & fow sw fruifa =man ods siwt #
STTERT fTahTIR B2 % a1 § |

Jud rgfaa Sfq stean srgfad SAenfa stuar o= frge o stean onfaek ¥ ¥ wASR @ & SEigErt w
YRfEve TET % W SHeEEE Y- | T vu s (fafea) # s g fufae ameEl i e ge safwa e
% foT TETehR ¥ I ST Afe I *1 9% Ha @ fR Sudwa dvit & 3iarl & fau smfya Rifst w v @
forT T AFGEl & SR W AfFE U0 ¥ WIFTER & faT 37 Teri & SFHIgarl &l wai« §& # g §vd
T/ T
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gfomer $r alvor :

14.(1) 99 TheE ¥ gow ITIGER &1 few R W fGu T FA Rl & MYR W RN TR HIHHER B A
IrHIGE 1 OMTEHH § T@1 ST | GeavaTd ST, 99 T0&T & UR W 9 91 arelt st Rl &t e &
Ted # sRfaa Rfael & wfa SHHicaRl #1 e & & TAeH ¥ oS i (TS 9% T W IEH WIS H
w9 § S s freifa s

(2) smEm R STgfed wifwegiaa Sy, o= s ol aen onfée ¥ § FASR o % IEigan # srgfaa
wfe/ergfaa SR, o free @ qen onfas w9 ¥ wwsik o & fag emfya Rfddi ® ge@n 7, w) § g2 I
fawifie &t w1 gt forg vd 7 € FoF 9 SefiqaR da1 W frgfem & forg suge &)

g gl wf, gl Sy, o st Sl den enfores w9 @ wESIR ot & o Sefiart wt ergwn
3T g1 wien o foRelt off =vor § s @ v ww qvel # fama/ge fe famn w5t St €, SR werEiee sgfea s,
g sHnty, frsdt St qen enfors 9 4 waeiR ot & forg emfia ffwadi # & ffan smom)
wdtetm & aRome A gEAT g FE

15. I9% ITIGAR & TEEA &1 Y1 79 §9 § R fFw yowr S, @ fofa omim @& wom )| s
TEThEe & aR A fRE o IEigaRr | TR 76 e

fAgiFa &g v :

16. T&T H Thel B A 37ded Ud AGTFd @ ISR ¢ e ST S e o THR ITaeTH S Gishar & qeAd 39
ST & Hse g1 g Sl R 3Efigar 3 aRT qUr qagd U 9l & At g G0eT Ufhar & aRe 3d% gart wedd
TATOTTAT AT HREToT Fael forel off geR oot ot & FEw A fRU v @t & dEu A qur da1 des / Fged d@ad
fafrear sira # 3uged WIT v § | 39 H9Y F WER H A0 3w g |
T B TE/

(%) foam fret R Si/ges | faare e &, fae oo @ sifaa sfaaeh @, =
(@) fowme gfa/aett stfaa @ g suq fordt Si/gey | foems fFa @1
3 a1 ¥ Frgfer o1 a7 A

T ARG H1 THR, 39 90 | T & 9 for W@ gew/sh qon fom Si/gey 9 o faare v @ 7 wan
AT BT B e T fohan <1 Tk @ iR T T & 317 SMUR & W 39 IGER 1 39 Fraw 9 g2 S whdt € |

T o Ha e
17. (i) IRfEsk wden § ordeh 9N & UTHIq SHHIGAR 1 fawqa smaeT yust § ot e et wfeq afg swet gl

IR 99 qar # #1 ot § fafi= 2 9 we "ot § @ orqa fashey w1 mafiear & SuR W Seeid Sl sTifia
B |

(i) v o= da1 & o frga SEicea’l W §iF @ a7 ofeed & 99 yafad S| T Gorl 3feied i Hifd Ar]
Tt | TeEn & qRome & SMYR W e & 9HY SHHISIR I 319 e & ¥y fafy= sim wd "amf & faw =
Trafiedretl W wqfad ®9 ¥ fo=m fean smom )

Rfrcar gdaor ;

18. ITGAR & AMfTS iR TR gfe & ww B =fen oik sod =i Yo wiifis v 72t 3 wifee e o7 w@eifim
O & AfFERt & T H T FA F FUEAEE 7 A Th | wWHR W Ty wivwrt grr S5 oft feafa @, fruifa
fafran wan & a5 fodt SHfigaR & aR § 97 I W 7 9% 37 enamsdt 1 QU & R wehar § @ suet fgfea w6 &
st | ferfaa aften qen safee Tfeon & SR WX S g STRifed |t Seigerl W 3 frawi & wffvre-3 § fiw o
oo & S77aR fafercn wean aan =wem & a1 TR (ST TR) FHIET M | IFHIGAR! Y ST AHA & STerren
Taferen e & feg fafwan i€ &1 18 Yo T )

4 98 +ft for TR Sue fosaim gl @) ey qiien w0 @ fou 59 &9 & e 1w fouiw Afewa s
Tfad T Hehall |
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feoqut : #E frrer 7 91 W, THfeTT SHEHCAR! #i weR § St € fR 3 v # yaw @ faw smeaea- 99 @ v fafaw
TS & W & foedt st fafean afteit @ oot St & o | i @ wee Iicar &t e g &t
TRt S Bl 3R U e w1 W fRE TR w1 BT =R 39 <R 3 el & ufifvre-3 § fow e # ) e
Hanstt & yaqd fesaim At ot Janstt wt savawael & TIEYT TER I H TR H g S |

7o IHIgaR! ([ ST farTo qo A9 e 78) & faw 4 wve ¥ 25 frariw iga 9o &1 ek
Tfgen SHIgaRl (M1 SaTe faeararor qen dawe facaro T8) & fau 4 wve #§ 14 fHarieX Iga 9o &1 @rea
! g J e =1 wid 1 IR frdoa: e seRfia b ST ¥ 1 gty 3eelieaRt & Rifdcar A aRa 3o R

aQefor Hael @ ThR & AfeH U G, HRAT o Far qdieT, 2022 g FRfhcar qleior gk gl § dge 9AeROT, &+ Td
Sterary, IRade #arerd & fafdse a9 957 W wefia & smeeh

STk feamrar A safaadt ¢ RiFadt # smeor .
19. 999T® feeaim SWfieary & ST fou fya Rl & fau sRew &1 @ o & foe o 9 € 2nft st

feeaienm aifueR arfufam, 2016 | ® 1 st a9 FaT % g RiRm § s e (v) SAifve g, siavrentua (stifere
Y § aftR) qen Jo gat fesnma (S fhan gon w5s, ot el & difed) = faar s )

g3, fo daure feainm sufilcarl & TRIR® ket / srafce Tifferor geadrs /eavaeie © dde §
S fa9ly urar Augve & g eeAr W adfdr el Wt gwe wadl fgAu yiterd grT PefRa s
ar/9s @ IUemsl D WA B | ARIRG yUemen qN PrEATHP aiffHRer arell Aqen @Y Th gl
TRATCe-—< R 2|

JTRETOT T AT ST HFIA & Il :

20. (1) T ot SFHIEATT T THETT Tl SACEAT T ATH, IHOT ST 1 g TLHTL G ST AL erq Ty qwaet gt
H ortHer ford ST a2 1 TR | STfiEaTe, atdis &9 7 FAS a1 gq e T ATH o 6 o7 T I JT97 ST 57
g g LA GILT AT AIAEST T ITAT FIAT &1 TAT I TTH TH THTL AT qTaT T THIT T gl

(2) fafaer dar (IRTHS) e, 2022 & AIA T ARAT g Jar 9T, 2022 & v 3.fg. o & 3edieart & afFard
&7 & faea a¥ 2020-21, 2019-2020 dUr 2018-19 & SN & 3T F IJUR W 3.9 (FAA-HH oRRX) TACT-IT T HEAT
gl

(3) FIS 3FACAR INF T & FAGN JeT & RGTUT & W & 91T T AT ST Il I§ g THR GaRT AR LAl Hr
T F @7 81 IR 38 o fed a¥ 2020-2021 g 39T I & YR W I TG FAR FAO-IF Hopg 8|

21. FAST/ASST/A T T Sseequale= At Rewmar are SAh/Td A1 & (o0 Iuesd eev/Ramad & a9 & T=g®
IFTEA a8 gAtad &2 o & T Fawmast/ates & fBfga amEar F oaqa vE aeau/fRama F gwar 8| @fEe gar
(SITEEyeR) aTeT, 2022 F HIEAH F WA a9 Fa7 990eT, 2022 F oy sraraer #:3d a9, uH arat & oo Fawrast/arten
H gorAfae o oqEm, IWiEarl & 99 99 319 & qude § AR e § a4t sufera sywmor-uy (fw aiE %)
W= B AR

22. Tafaer dar (IRMAF) 9dew, 2022 & ATH § HRAT I Jar TReT, 2022 F AT ’AeT I 9t et FHr FuilRa sifaa
T 3Feart & 3T Roer oot & Rufa @B o) afka) & AR i arkg A sreet

Aolt # gRad= :

23. afe FI$ 3Fcar AN ao7 Far qfem (RAfder Jar (IRFeeh) adeT & Aeaw @) & 39 99T & Ig Seod Har 8¢ & a8
AT Aol & FERd § oAfehed Preficak & 39er Aol & ARTETT v 1 Aol F Tedier et o v T @1 forgar & o 3T ganT
U 3R T TR QT haAT ST | Zoreh AfATeh, ST 510 U a1 Areeqor Aft <7 forn S o7 o arcferd oft & afvad= = ey
T STTE STAT AT, T AT, ST F AT, A.ITF, AT/, AAT/ASTIT. A7, A= s 7 s =9 F FA,

s = F FHAC FT AT ST, AT STASTT HT AR T F FASA, AAF T F FHAST Bl AT FTASS, AT TT=T a0 i

ATTF T F FASL, MAF T T FOAQRE AT 5177 [TgeT a9 § qiEd a2 fF=m 98t B ST | |59 S 997 Sranr g sifay gy 4
=IO FX o0 I F IIRIT g AT F g o7 Aqeifia seiEary § e e avft F et off sefear i el st aofr &
sTferd Aoft § wivade e srear setera Soft i et (FenT) % o arar s i sty T2 gri |

THF SFATaT, AT TN (PwBD) & et oft Iw-roft 3 Seiieam & sraet farsarar i I7-9oft &7 aga 61 srgafa 7= & ST
Safew 3w fagia w1 A= ®9 Q@ 9o T Smom, R of €9 @ T @ e § o fedt ae fadw

R woErEl &t e of gt § Wit 0 & 9o § Wi Stfuge S R 9 o SEitER g Saed u S|
F H TG & GHI & o9 3 TEA @ 3rfeen T oI o1 WX wiwed #, IYE™ w9 @ i g # wRafaa
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FH Feeh Y W 3 gR A & ouR W faeR fean stom | when + IR et Sefiear % Wit w9 @ feemm
| F TV A #, IFCAR FH A WA THA W 20, T W 997 F S @ % feaen sifiew
srfufrem, 2016 & oiara FemaRanfia 40% steran 3o eifue feeam @ @ T €, aifer S@ Wit fesaim @ Joft & sfaia
ST 1 AW I B Wb, I [ Gaifea SFHIqaR 3T F1a0 19 & STTAR IRATT o1 qa & forg st=aen a1 & |

TST ATETH .

23. I=fiEAR @1 gfaa fofan s € fo ¥ # ot @ vee & 6 1 s T o I favria whensd w5 e w9
F1 g @ TR A S SeeE Y da ol 3R & A 3 v §

daT ¥ gFafa F@ited fR@awor :
24, 3@ W& & R o9 Yo & fow odt w1 o1 W ¥ e wiira =i a2 § e mn
qRfre-1
e |
TheE H FRE

gfeintt wden R < =X # e Y ST

(i) YR 9 Ja1 (9em) Tien & foae sefcart #1 waten ok wom & foe fafae San () wden (swgfe
THR); 3R

(i) v == dan when & foau fafea ok fol &t © fifsadl & fag seficarl & 999 }g wRdg a9 e
(vam) wien (fafea it merer) |

2. IR ThE # GRS TR (Sgfasey TRH) & 1 I-UF i SR S 've- 1| % 3u-'vs (%) H fuifa
ot W rfersham 400 il & M | I THET HaA G H IGTT A § A HT G, FHH wWhEm F waw & fag
3TEe wifva fore T SiqaRl g1 URfes qden # 9t Sfehi w1 et sifam Afte g fuifa e v fmn =73 smom)
ThE & LA W 9UE ThE § g Ty 9 arel SeieaR! wY S 6 9 39 T & Weaw § 9l S arelt v sied
Rferat 1 9= & e aRE F A 00 TN | T T8 kit YRIEE wEn # S gR had o e sifya R T swar
R 39 o Y gur wHEn # yow & fag at Eh awd 9 gum wen # yow & faw sten =

feoqutt 1 : <ifs fafaa Jan wian ok wTRdE 99 Ja e & fag T SEieER @ 9w ¥, safae fafaw da (mfes)
e & AeAH ¥ WEE Wi e & a1g, fafad da (vum) wdiEn ok wRdE 59 99 (vuE) e 3 H
ferg st IeficERt 1 STenT-ter g AR wt Smat | A giewi, fafae Jar wden aun wRdE 59 Jar wden
% HegH | 9 9 arelt Rl o §emn & SR o i fafad dan (yrfier) qden & 9w sterad
IR- || § Fenfeifta =Aaw 33% % T w0 ® s iR fafae dan (yRrfevew) wien & " stemER

- | A (YRfew) e & |/A ITEH 3h B SMYR W IIR HT S |

feoqoft 2 ; weft el B fAT Tord IR foT S W SRR 3R B S\ TR A fareror fean e ® o--

(i) 7% 91 & SaR & fau = fawed B | 70® 10 o & fag o seiqer g/ e sar fean 7 §, =9
g & fog feifa siwi 4 9 & fieE oi® < wey #1e fag s |

(ii) af =1 IR Tk § fereh IR 3 # 3R ITH | T IR T ¥ T o IW Tera Sar & A S SR
3 I & o ot swde Se Em |

(iii) afe ¢ o @reht Srer S, srefa SEfieaR gR HE Sar T faan wn R, @ S@ ue & o e < @
B |

3. g e # fafea wen it wemerr wheror wimfed 2| Te- 1| % su-'e (@) § fayuifa fawdl ® wRwrma
Uit fve & 6 TH-951 211 1 G- 1| (@) & §0-1 = a=a femoit (i) ot <& )
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4. 1 IR YoM e & fafea amn # s g o fdeER aanfreifia 3@ e odw oiw I %W §
3¢ e- || & 3u-we T & IRY AfFe wWEm & fa i R WER ¥ JA SO | HEehR & faw garg s
T ITTART 1 F&AT Wt S arelt Rfadi w1 G&an & T S A1 0 |

e & T 300 37 B (FATH 3T 3h FB TaN) |
T TiEn § SEiER! g1 39 TR W oiwk (fafaq oit mamesr) ST sifim Y+ frwifa w80
gve-||
Rftve & gue Then @ fag e ik fre
%, IRIEF T0eT
39 ThEn | ) SAfrar yvE-us gh1 fEE Y&® I9-T5 200 STt &1 |
feoquft :
(i) 3 vE-T aRgiTs TER (Fgfawen uw) & g
(i) fafge dan (IRfesw) Tden &1 T STEEd W= 1), 3w IR I e fag =am oids i 33%
fruff frg o &
(iii) y-77 fet oiR ofdst A wrwedi & an forg smd |
(iv) g =1 faawo @ || & 9m ‘= § fean man g1
(V) IHIGaRl & I9-T51 & Sar @ faes =ifed | st off afifeafa § 3% sar faem & foau fest o
o ! TS T S STIALT &l &1 S | qfy ik gfie Iicari &t (FH ¥ 9 40% 3rereradn)

e HEEE (WTed) hI e § e ¥ Iar faen w1 srgafa rft | oiftre gfe At seficEart @
gfa w=e | firde 1 | vfa IR =reie fae &1 sifafem ama o+ yem fovan som | y@ w9 9 6

1 srafy w1 |
Q. 9YE e
(%) fafeq wien 4 fFrafataa ga-= 2 -
EEERCEN WA 3si 300 37
Era el | 1 300 3%

g = U, 1V, VR VI T2 T-2 # fuifa defers fawel wt g=t @ #1E 9 favg 397 o m ¥ 1@ fava & ) v o
F-TR® YHA-TA & 200 3 |
feoqur: o SR IHIGARI ®T I fAfl 1 qeaiwa fhan Smem it S g0 TE-99- || (Sme 1) # fawifa
AT 3 Hl T H4A |

(@) U@ SHTER &1, S A 5 WaTehR & foad Joar SR, =fae Wi 3 wgmeR (39 IR &1 g@s- |

AT W) FrfereRad 300 3
2. Jenfeus fawi =t gt
(i) =fy fam
(i) =y $Shfrd
(iii)  Tguren we yfafean famm
(iv) =efa foagm
(V) v fam

(Vi) @A sSifEd
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(vii) fafew St
(viii) et

(ix) 9g-fosm

(X) Tifrq

(xi) =ifsew $Shfd
(xii) sifaant
(xiii) wiferst
(xiv) rfor fam

frg o d 7% % fF Seficarl # Frefafea faudl = o @e &9 %1 ergafa @ @ e

(%) %y faga ok iy $Sife

(@) HfY foga iR ayuTen e wy) fafean fag |

() =fy faga o afant

(%) o faga iR e st

(=) wiftra iR wiferst |

() el fasll S &fy $Sifed, e St fafaa St aon gt St § @ 9 sifuw
fomg

e - oW fe fawei & R iR ueg foerm 3w wfifire & @ - 111 ¥ fen T R
= frdw (wem e ) -

1.

2.

3.

when & gt foet & s W (frera det) &

[eft TRA-TE & I AU H & ey | I 95 o st # & ;)

TR feafead g&® 991 751 & fad 97 wve w1 wwg o s

I e7qa vl 3w wen & feet ww o wslt fawel & orde ofw (FareitwET ") fruifa % g 71

. Afe frdlt sefigam =it foamae st @ ved o T8 Al A 3/ e frem A e il # @ w19 i w1

& s
e Fadl 79 & o o et fed s

e & wit fowel # 5@ o w1 9 e s fF eifveafa w0 @ %9 vl |, weg, gEge @ @ eIk wd
7

T U5 § g Savh TH. 3T, Th1Edl k1 THNT TR S |

ITIAR! H JA-T50 & S fa@d T99 WRAE 3fhi & ST 9 (19 1, 2, 3, 4, 5, 6 37(g) &1 & FAM
T A0S |

10. IFCARI ! G9 @ik W1 & &t WErre (fey) deft & g3 7= & fou aEfefrs (A 9umes) 61 &

HeAHAR! HT TAR HW HI AN ¥ 1 Tafd DuHEd THR & haheiedl B TER IHKIR g SAfHa wiem
ST ST /AT ST | T 9o § Shergeied] #) AR o1 S5e St STAf T&1 E 1

11. 3FHicart & Ig silc AT AT & ds e areadi/asa/Rea 3nfe o el off uea/3aR & Tefda & g 3ik/ar

3FIcaR T TET e A I GTHACT WA g, 3R YRaH(3H) F fo@r 9v Se W AN gaRT 6 UR W
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3FEAGIR ® TYT WIS B dTel ol 3R A F e HT el H AT AT SN I FH FROT F 3FA IR
GREeRI(37) T Hedichal w761 feoham STwam|

12.(i) 3FHCaRT # Ul & IR Tad fomsr g o o aRPufa & 3% 3R omsr & fov Grse & dgar o &
Fegafd g & S| AT T TuHATR [AehelieTar dTel 3FHIGART T HhIST JIAET I AT fRU S 9 3Tt
S SUAN| HRASseS IfAfATA, 2016 H URT 2 (8) & Ichd IUOARHNT FaAh Foheriarar H 37 AT &
3FAEaRT A IRRISE-V R U 7T 907 & 3o fHll TWH Ty S@eiel T8 & #ed Rfhear ity fafder
Tolet/ Rafhcam 3rehetsh eaRT SIRY 36 IR H JAWT 99 J¥dd U o T 6 d@6fd s7ilear fomer 7 ailies &9
¥ 3T § aU 3ER AR A wleT A fowma & AU wpge & dad dar R 8, W sElicart @ Shise S glawr

verd $r et

(i) STIHT SRTES AT AT ATTNT T 360+ o0 aqary e daei eemTfeer seiigare #ir g1 @hrea &1 fEawor staiq ero=r a7
AT T 3T A ITHEATT STIAT TS AT FTEd 8, IT doaael ey SiaareT saae wed a9 qifrg-VI F o= &

HIT ST

(ili) @ F TAAT A—ART FIT ITAH FC TT THIE Sl IFAAT TO&AT & fow fFeiia gaaw Taar aees § JieF a5t

R T, T Y e qdw &few srram T sfge e AR

(iv) AT faeheierar &1 3w AT & sefieart & aRflsev ® Ry 717 yu7 & 3ER el Ty waee
ST HEAT o A& RAfhcan Rl Rfder oot/ Rfehcar et Rt ST 38 M7 &7 FHTOT 9 FEdd fhe
ST W) foh e 3ealiear foraet o emiRer &9 & 37678 &, ©1E 9 Thige ohT GALT JIed T 6T § T =11, T8t &
T 8¢ & AT 20 AeTe IfaqTe @ ver fohar S|

Ae (1): Rl T Tgras (ThTse) A NIIar Hr ad TET gl F 3T ROT JAT g8 JRAT I Jar qeT &
3R for@sr # SgAs KAFar arer 3FAcaRt @ g geR 3R fFE @A aF d@gar aR §dal Ghdl ¢, 34 a9
STt &7 FFHA @O ik AaT AN GaRT 56 HAY H S 3qeel & HgaR fhar Srwen| s @l ar g\ A @
el Toh IS F IedEe gl W HY ol WaT AT SHA AT arer 3Edigar i 3Efiear g e &
ITARFT TEIH & [FIGY 3T FRAS 8 HT TohaT &l

Al (2): 3T [ATHAT FT dToed T & o Rl 3FAIGaR &7 defT 3euseiie 3FHIGaR AT AU Iie, TC Gy &l
gfaera 40 @meiw wfaed) a1 588 318 8 e v & yfaerdar [uiRa & & v Reafaf@a #aid #r

TR HATAT ST -

IER 3 TS AT 3rderar wfaRra | fshererar Sof
IR JgaT wEr 3AH IR A S FAT
6/6 W 6/18 6/6 & 6/18 0% 0

6/24 T 6/60 10% 0

6/60 & 3/60 & HA 20% '

60T FH A IS YR T oTar 30% Il (Teh 31TE TTel cgiera)
6/24 T 6/60 6/24F 6/60 40% Il & (3769 TTS)
3rer@ar 6/60F 3/60 & FH 50% @ @3reT Tite)
PRt & Yo & IR 3R 20 | 3/60 ) & F FIS T TS ET 60% 13T (3167 £fSe)
BT as T aT 40 T FA A
Aol Aigd AT
6/60 T 3/60 T FHe 6/60 9 3/60 & FHA 70% 11l & (3769 T8e)
37ar 360 T HHA T HIS YT T AaT 80% 1113 (3769 §%e)

Pl & X & IRT 3N T
AT 20¥ & 10 330 a
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3/60 W 1/60 T T HA 360 FH A S YR T 6T 90% IV & (zTSegeran)

3rerar

rardes & deX & IR 3R T2

&7 10 33 & &

el TATHHITR del TIUAHTH 100% V& (zegietan

el YehIel Jaeere el Y12l el

NS THIRN ST oAeT NS SPIer JaaeT AET

e 3: T3l IFHEA &l THH Ge T F7 & (o0 Fafeq IFfaare w1 T4 TEET e 9= & qr9 et so=x § F5/

T[S AEHTT I (ST TS F TH AT HT THIOT T TEIT FHEAT g
e 4: ereugi® IFEAT F7 &1 S arelt e Fewe gfe & ffta sefeart @ 3 98 grf
7. fe T

IR T WMETHR Fara iR Frogg fagrl & a1 grr foman smom | e w9 sefiqar &1 waftitor sterem 2
TR T 3299 9% ¢ T 39 Qa1 & fau seiiqar gfg @ Suge € stuan 7€ | wficart @ omen &t St fF § s
forenezm & T fodi & < Yoo & Wy W= 7 @ & Afyg 37 weed # ot 9 A9 & S 37 =W SR R T A
WM & iR IR 9 w2 W qun sy frememstt ok 3 T wsl 7 o9 o e fad uf ww gfufea st §
ISERISRERICIR Y

2. WIETHR Hew forte &t ufsen et %, sifig wnwifas yarg amtery ahen €, frae stwa seficar & AHfas
Tt 3R THEnett w auEm w1 vfd w1 stfireaad wT €, SIS g1 SFHIGAR! i HHfaE Washdl, STe=s TevT v,
ggfera frofa iR wefas gasar, WIS Wed &t drgar, wiifse $AMER, Iga #i T8d iR &0 & Jedisd |
fodr = fam smem

gz |11
Tdteror &1 qred ferawo

feoquft ; Sfiqaml 1 WY fen s ® fF 3 39 e § fiu v yrfives qun vum wien & fa wew faerw w
SIS STaeRT e FHifh %3 fawadl & weasH w1 Faqwfes aume fwan ™ )

-
rfers Tdtan
ge1-v5-1 (200 ) srafy ;o=
o T AR FRITT Ao hi AHIE T |
*  9RA 1 3R SR A T e |

* WRA T foxa ypite-sa we fawa &1 wrehfaes, drse, stfdfe spie |
o IR TSI SR ATEE-SiawM, TSfae goned, dEmEd T, e i, st deet qeg, etk |
o amfYfe iR wmfees fasrma-wqa fasm, T, e, SMuifers!, s &9 § &1 T 95 o |
o waiaRe yifefast Sa-fafaear sk draw uftads weieht g qeg, fme fe fawre fasroa savas 7@ €1
o g famm
ge1-731-11 (200 i) Aty QA E

o SEITEICT

s TR HIVE "igd SHR-dafaas HIve
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o difeher o SR THE FHTEA
o g HHFE® I

o SMYRYA T&H (FEATE iR 3% Hay, fowar-%w onfe) (et ®a&n &1 ), stiwel &1 = (I, e i,
S it qATTA SG-THAT HET HT W)

feoqeft 1 ; fafaa Jan (IRfvew) T w1 AW- 11, 3EF IR B s fa 7w e oiw 33% Fruffa frg mw E

feoqoft 2 : g agfamcdl, aEfT< YR & B |

feoqult 3 : e & oMY IR % fav 7w sifterd € f ae fafaw da (yrfve) when & 3 T ) oA Afg
13 SHIeaR fafaw Fan (yrfeve) wden & I T # wnfere T S § ¥ ewira R e o

-9
TN e

T 3 IR W 9 @ YTl & R, (@ et ardta favafamme @ famw @ it e @ smn
T S ¥

T T0E % Jhfeus fawl & 7e-1 e o ferft 'R & 2 sruiq Suer faft @ %o afuw ok arx fait @
B HH | g fawet & " § 3w Ser fant g

foreit oft faw & gt gdien &t <t S |
T S

Iefigar @ T fova W st # frery forem 3mm | o W 39 YeR & 9@ S o el sue siish ww &
A K H HE WedH FA F A9 G b | HEHIW A GRor@T & ol W wee fed S

HH JH

T ¥ o wmfae semeit 1 9 qen S STgva & AE St 1 dufe gfie § 99 of wfmfaa § et e
fafara safed & smen ot Y s vt § foen foreht St fafla faoa =61 fodw eremm 7 fFn @ @ TR-T § R Y
Tertaes JUe Wied WA U5 Sael SR WA 1 |9y, YR ® 3ed SR i & U9 W off 6 e s
IfcER % T sreem & o & et =nfew)

Jerfeuesn faog

Jrfers fawal & T-T H Ul 1 B G TS BN | Welt TR b 3fh aeR B | YAE YA B Y AT B e
9T (%) 3R 90 (@) 7% 90 # 9R 999 21| 318 WAl § ¥ Ui Ui & S QA B | TAE W ¥ TH U e
M| TF M ¥ F9 ¥ F F-TF T Ad U SHIGAR! i B Tl § A 3R Y % IW 37 8 | §9 THR TAdH
AT § HH ¥ FH S I ® IW I G AL Th AEE I3 a1 Th 77 T |

TA-93-1
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gftfearfa foagm ok wra & fau suwt yrifirewar, wgfas SO, S HT9W W@ &1 Jae a9 TR0, B! B e
qon fomo & wRE & T A ifqw qon wwfew Tater | wEel & gfg § Teamed qa aw@i w1 udE, @R &
Hehaeh o ¥ H U 5 T IREdRITe Taiexol &1 Y9TE | wEe, T § 7al & qaiae ggun § 669 6Ee |

w & fafim v Soerg &5 § o= ) v w1 § forum W eifye YemaR aret qon steurafy fRe &1 gwE |
TE-EE, g, AIE AT AU T DI GheqTl aA WE TR § 371 7 | 30 & fafw=1 &= § @l® qen @t
Tt ¥ Senfea g o, <oted, faeted, Xam, T SATeHIiS a1 IR wEal B Sdred o Yot A |

fafay gR & o7 A7 S/ a7 fawar, g arfret, |y arfet aen wepfaew ot %) g fasoand, &= qeon fawr)

TIAER, Tt fadmard, geivie o fafu= woac & W SRt oGl SR UM, TUAER! 1 Huu, Sifaw qe
Tt = |

a1 sitfaes, THETTE qon Sfaw 01 TR T F WA T BRI | ARAT q1ei F1 ey anienon | qa1 & @l
qAT HIEfTR FSH 3R YT 1 ScAQHA AT W@ F I offient | drell & g stavas drvs gred aen 97 ofk def &
3T ATHN Tl | T Saan & fagia qen fadaryul save yam ofR wwmhfera droon ey &1 qedin | 971 § Aseee St
T, ST - § RS SR SHdl, JaT W g AT | el § wrwR aun defiem w1 dfirmtwo
AT ITHT T4 ITANT | GHETSh G A1 37 YR & T |

o fauTSM & SR W He1 W& Frer | geldty, el qen =nfedi # oTaieT aon o7uare yeiwm, $7h! gwifed w1
TS Yo TN R | TR KT T ITX Faifera Tuen | ot o @i § 5w ScareT § feoran o 1 drenfiret |

T IAEA 9 Hafea St 39 §an, f9=R S & Aree, [ Sid &t ST9aTe M &1 %H I Hi [areai aon
YT (3M) | fgu (evwma) aen fogwma g1 fo=m | Siemsha yfi @ 5@ o1 e fo=m ste st Torern, §-1 Sa- g
R ieifirs afgmmt w1 gaE |

wH yey, fow &4, ve@ au faRioame, W SIS | WHiEEl w1 39 TR qe a5te s | At R @t iy
gonferal i o1ed e |

Hfy frawt ok el &1 fauom ok e frufto, oa SaR-wee don S arT; Ry stedfreawen § weer) weensit
F1 yftt; HT & THR o0 yonfei iR ST g F o FRE |

HfY faear, s9e1 7o adn yfaw1, Fiv fowr wrwt & qeaiws ot fafemi, arfse snfds gdgo qon sie-a8 ik
i w9 fuda & sfgwi & feafq, wE @i qon H Sacd ok arn IR § STt fie | fawr
wTwatell @ fore gferor sl ; TEreTen ¥ ©dl a% 61w |

JH-IA-2

ikt fagia, HIRTHT TTEH1, HIHT STH qo1 IS &1, HWH fGSH, JFits STFA--GE a9 &4, S
O AN ST 67 | SR & FrEm qon qey wS A SRt wnefehan | qoRE (REEM) w0 g fauem,
weera Td St fafr qen gt wora # STt wefenar | agforan, Wit qen srpfod | YaW T TTE Scaied aen
wOA GUR # IRt ftrent | fafaa, fafaum & wew | semifae, s qon swEdrsad, Sftetn o1 wEa gUR § STT
FIFE | HifrewEe SR, fem weem, foim gfad qen fem Wfaa wgon

QY IS 6 sfaer | e %) faferi, wafiem qen St gt | weelt dell 1 Sgva T fawR Sgea @ &g,
gasTd Soft & frem, g% STaifi SHiEH--TREU qo1 SR | WE HwHEl & gUR # uey g & fagid @
SIIANT | [[E A 0T, FEEE, TG AL TAEdl o], FAS A, qKY YA § IHH e, Wl IS T IHH!
ITAMT, G it gerg e fafy, A v degw sy & fag g5, siatsndta aun siauasita o &1 it | 9k
oA § Sa Wit # ffae | v e e wt 3a R, ey, s

oS Hrefiren) e SHeT U, fafi= TR & i qen oe Saared SfR SHiEE +i qehie | 9Ra § s Saared, SHieE
qen faqu # Wt wa frsht @it &t yfirent |

R o faga ok sfy foqm ¥ soe #e | ofa: wivo 7= 996, faeror ot s, /a0 &1 Sraniyor $iX T,
iSRS 1 et |
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gfsma (TmeH) iR WY Fvie; YT HYAU- - Fheunre 3R THE T 1 g T arel HRe, ST
F S voE; W, W, a0 W o, foen fafy ) wetersge, WA qon W S |

gfg 9 afads, Afsrea oit sawiwto | snfem, T, 3 o= uey frams- 37t e &1 e fafy qon wfy &
e | Sie uftae qen smTon w i, I e STavahart a0 Y@ Wi, dfssal, iR gt del s w,
Yo Gferdl oiR SR A9 SNUR | wedl @ Tl & Weema qen faque %t Tued | ey well qen aferEl @ Sl
% gfam =) gea fafti, S aie qon ST | 7FE 9w § wal ok wfsEl @t ogfaeen | et @l s s,
M 3R AET-sRirE 1 SAfsheTa qen stfufamg |

IRa # gfserd, werEm! R A90 BHeA! &1 it iR few (A9 Sid) | 916y Wkl adn StiEt & HRo qen
FTRT0T | UG Ureshi aon sStaiiEl & frw & fagia | dreswt ok A w1 Sfaw fson dewi o Wi w1 gerwiea
Yo | SHUTesw W M e q@rgae | wewanE, Swuw e e fafth ) ussifaa few g1 & Wiy STt S |
Garicigencel

AT & Al B ISR gk a1 U iR SehT = |

RA § G STreH aem ST ®t ygfadi | TS g TR @ i | Seare g, faaier ok gaem & sradie |
T SRR YTaa™ ¥ Wl SAIEH HT T, Hhedlial iR WH o) fae swiiaaesi

HY S
JH-TA 1
G Us-+

1. ST QAT A REV ; HRT AT S W&V HT &5 | 4fF e H YR a0 THR IR ITh HRO | T6, TIaTE qen
AU WE SR ITH WO | ffH Fera ® Afaw qun AtEiten frisw s o ao-fe e, et
(AfSefea) saliue, QU= Sy, WH=A @A, 9H=T vgdet, <ER, SfeT (3), Framt qon smesifea Sa-Ant
ke 1 AT RSO e - -oTeeE Qe TTE- ¥ QT WA S geret el (I[2), Ferwua o an- s,
I A 1 AR | EH ATAE q AW ATArS 1 iRy | w1 - -aTg sTRie @ fagia | S fawsm
Yoy - 3TN, QST a1 HTEagT--TgfHmars W &3 &1 999 a91 S F9eH 1 Qe o gEfeT aun g
g | yf faema wwde, T4 gt eTaad 1 sTeher iR AT i | 9y Fera--Ts--deeX S qen A TRt
1 ATTHTY qAT ST JaieT | T (TREgon) SAffam |

2. A RIEUTH T G AT - -RIUT R Bf & qava foxroamd, =amen dfeai, sren & fad suehy,
ft S9Fm, ffaqq, 9 qen et & fod sfa s | gt Has- - qen Yol HASt STHA & O 99 S |
377 Sfadl % YRR STE Sfd =ren & qa g | 981 5@ a1 fi I & Yo & fad g9 qon sty e w5
TRl | T SAE], FTea) 3Tfe died Stel fawrsiehl, 41 @t Arer aen forwra § Sft. oM. Tq. %1 35|

qgre-g

3. f9amE 9o st (39) : fooR & fod 9 & @i, oy o= afEsmei &t dem qon fesmsa--ga1 e
YT & qeheiteh - - JANTIMAT AT AN | ST I QY F-el HHA i Sl STI&MC | qal qe1 vt i & Heifoed
AR St Ao | f9eTE S 1 99, /e % Wi, qEes, Sui qn sTeFfast | feT st ugfaai--wad, fegwa aon
T, iy | fiar wuerar iR ST oieher | Tedl, @l # S, qfird qgu-ored, Freeagr, fon aieds s
T TSF IR HYA 1 W=1eil w1 fesmga qen fmfor)

IS Ht T, FH3A H T FaEA], F3A H THR Faaa a0 A () AR T oo gt =1 faww ok
TR | T &% YR, TI9 a1 9T T qn fawa wsfi #t gegien | S fe-Sd 79 % SR0 q9n |6
e | S e ) ugfai-fafea qon sifdfen qfa &1 9o fowm | wag, STwae qon swisR sa e vgfmai |
frep <1t o1 GUR T 3T | Fefia iR sTeamTelt Fatedl w1 SR | far aen s& fera yonferd 1 stefeme/sad st &
fo=r & fod Swam-—Jutafy o=, draa qen Adfoa & fod =3 5@ & 9 w) |

4. FHivw FEAE : ®H gfaoH, EH TR, WUE, A A, -8, YTHT TE, 7Y a9 ITE e & fad e
1 =7, festmea o fafo, @i, Som qen R & oS yvere @A | STer qen | gewl & fad fesme ik fmfon
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Y gaieRer & ferd -1 TSy, et ered qen e ersa | fratu § wee wt 9™ areft e s frafo gt
i——TomeR, €2, Teer, e, e oMfE oI S urerd | S sgfa, S e e s Yo ughei |

¥ 932
gre-h

1. W TeR qem A ;i ARt ofR SRt €51 | BT YR B Sia--WHE a9 gorag) A | ITiaeRt, ST
T 91 T TIEAT SR RGO | AR Te S & fd $eM, Ueae, e, e a9 s yonedt | fafis yer
H IHRX q1 R fooer | UTeR IHMiHYE, USUS gEd, e Ih-3T% adl s (e | mafis qeon fgdtue qar & fad
T TR 1 TETE a9 W@-Erd | wuv fagia | geng, afa-Ager qen fFRE-TerR Syt qen SR | uIew TReEvT 95
fogsTa qen Y1V | wEA e, ATHT qe1 FE IS | -7 qen fy faewma wei-vgheai aon Ara AR |
SIS 3T A-AR o | anTart qen Y At & fed suehto, Hiea & 9| S a9 a9 Samkl &1 g |

2. HfY el : R/ greret wEl qon HH TWEE ® S0 TG | HY FYEAA & foF ot w Al w1 gAE,
SfereaToH, FRET T TWE-T@E WR (e a9 Fideicesh) T a1 SR et 3R Hf § 3 3T | o, & o B
YT T oifaeeh TR ITEA & fordl Sriite 1 it Sui Q& HieT Wa qon famedt gfwn goA | ffv qon gy
I STggEr & fod fersredt w1 ferawon |

qre-g

3. pfy dEem SR : wudl ®t TR TreifTnt o R swe &1 Hiv Sart ok SuRt & SSifrd e | i
JATA-H Y 61 a9 JUAIG] Ht WHE, AT, AHR, <A, SR Wgu, /s, 9, fheew, weiad
QT FAA-Ft G & TR0 -

T2 91 BEATE, e SeATTH,
STeh! &THQT a2 i STUETd |

Y A ST I HT FHEA-GHAR, RA geanhul, TRgde, freiHieto, @ aun Jor PoRd, HeET S,
ST, T A1 G S| ST AT IS IYAT-<AeA 1 Y, et H1 GhL, T Hi @S, KT A q97
I A1 |

4. Y FSAFEN § ATGREO AU FIHR SFTTA : TATAHR WEF qA I AFU-fyewt, yarw, Afers, agwis,
e aafene- STIpHeh qU1 WY TUNTerdl | STiehe T iy Ao iy Toitad s T & ArgsRuael 1 39T | ad,
vare, faesfa, a@, Ja-smul, wfe, <am, frafa 9o Toam & fag am ggfae | sy, Fgssege feamds,
Hd TRfET gfte, Fu fearsds, sTaifén fawm, TRW &t-ai€ qon fiied | Hfy SifEd & werfafy yarg =@
faf e, drom wur=aRe qen geen faveron | Aedfufe aun siEgyd WeEe |t |

e qen oy fafea fagm
I -1

1. I QIS0 ; Sell, S, Sl SUTTSd A1 §H, Wi, AU SR T o TIRE R I Hi SAATIH AT, | GIE H1 Hedl
il & ¥4 § Yo |

1.1 WA 9o 6t ygfadi : W & 9, SIS a9 GYe, STavashdredi & e # WA Hi A adn YU | T
T S e ST |

1.2 I TR | @S : Hid, 1 gomel, Savgehart a1 foia qe |ied Sums[ @S Giehi % WY I §ad |

1.3 faafim, s/em o gfg W w1 WA, wr goredt, SAraeashard ad @ivs & WY IReafis §9y |

1.4 el 9o & & § faRe-I0 Uy TY SR q91 39 99 & §oY # e ugid ™ e Iua=d |
ogi/afed, fdry qen gure T qen d4i & ey W wgrelf w1 smavashand | fafie seR yonferst wt A )

1.5 T-Jmeeht Qrvor & & A faHTH--RIRe-HIRS W q91 S & S & oo # drwe yered qun I SUT= |
ok qeTedf it STTETIHATE Qe SRR YA Ta fafvm e & <t |
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1.6 -Jwelt Goor & &5 # - -Yor-wid IR | gfg aun 3uw! [oE & weol # W qref qen s
T | forg) gori qen TR geri & oy drwe werelf wi savasad iR SRR |

1.7 STIIIH TY G0 F Fohrd--3ER TR, qreadl qe o ALAIA hi Hidw THIE q°1 AT | SRR AR
AT SRR KM & ATIGUE | g, STV TN SR & OTC W0 Ft SALFRHATE | Fferd W |

2. 9 YRR-fomm foret

2.1 9y gfg o IR : JEAYd qen yEaRR gfg, uRuden, gfs-a% 9fs &1 A, iy, dww, Wk e ok wiw
Y TUE 1 AT L AT B |

2.2 T q1 S R 9=

W fawmE, g7a g9 qon gy e & aR # rAma fesw @) adam feafa, ) ik we sHifsE, s wew aon
& | YA ST qen S HTd |

2.3 qateRvE IR-Trn fae « formere wey qen e frame, sigses &t fmn-fafeai, o =aer & fag smavas
AR R qen Frames i faftmi, Saamst e 1 fefa #6 & ol |

2.4 HHA U : YRREU e HW THiEH-TEE % oraad, YIS St aAEe, Tafed 9T & qEEties aun sifae
7| faat iR fadt & @i ) gaifaa S I FRH, WA AT HY GG HT A HRSE q1 T[Ura, IR,
TIHIR] T T, YT Wigdl, T79a A H1 IRes | T, I qun T, geri ok wEwd & wed fewieww wt
TehIeh | ST THERT & faw geii qen &t Q=9 & 99 19 |

3. IYYT SR 991 Ja¥ ¢

3.1 @IS SO BT - 9a # S0 wiffe, suent faswfaa o & @ qorn | fufsm wfy & orefiq aon fafire fy
% w9 # S sE, frwmadt S wifE | S8 W %1 g gst qen gt Y e, 38 wE ®1 gted & |
Tegsit ®1 (i) wiftd, @ wffT & oraer, T wysi w1 & & Fruftor R, wyei & g w1 sifvetEn, S5 S,
T I 1 A6, qod i fifa, wiffe yory, b wyel & oy smemfe qon fEwrd e & fawm, w@oas @
E R =R ® If, S wH & e ogfh qen IR Y Savashar, 9o Uy, Wi, sufedl Sk yor uysit & fe i w5t
STER e, TN AT TIEH YYHA 1 STER I i T8 YIfaai | 3R R |

3.2 SEHITIS 0, 3T I H SATE ¢

g, IR, Y3, TN A FFH & (¢ AR a1 FH AT a1l WA w1 Forewrq T | a0, afivea ggsdi
% fAT ® =R, IR FT YA qA SRR AT | AR g AN oY § GUR AN kT T ggiaai | ysit qen off
SATAYIHATE, T FTHTISTR -~ ST TR |

3.3 @, 91¢ 991 374 Whfae faufadl &1 feafa § qgpeii & SRR a1 STt @I &1 Jaid |

4. ST AT qY TS ¢

AU AT GG, Aol 1d SR, Hrecita Sgatrent 1 fager: siv-sifieafe, weema e stafafrem, fem
frufto, fem ywifaa e fom ifa agw, @ g qo1 9geya, oS fogem, SiA ofR Suet Wi, sqafiet g1
Td ® FY H ALY, ATERHT DS SR W YU, [HEASE SUAT, SHats!, SANad, Saiadd & TER,
IafadHl aen SaRedd S 1 qal T & ade |
4.1 IY IS § STIIIH IRHEAT STAMRIHT

HEATHEA 9 T[Ucshal fodard : grel fament fram, wafe sAm $@E, S qon usiE erefa, st emafa @
T aret wiferai, IS 1 Agfeo® TER-ER B S q91 ITh! WA HY § S, 99 Uik &1 fagia, ofd: go, 3ia:
S VT s STIHM il UGH, i TS i Jonfera, T HEAT 1 JHTERMe! SHR, TS 1 Haed, TS % Tee i
qeaid guifaar qen whrefes fauem, fawmar faswom, awsit o wafaRor 98 gwry qon gusitl Tem gateRo
SIS, SgASHIT A6l 1 feh], T Fafedl § qamEarg |
4.2 IS YOI
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ST, TR G AE S T THAGUT §E WY, S Yeeherd % adeh a1 Yol i IRgga WA 4
e Heh a1 STeh ATk 01, AT, Seraci, TRaR aen o7q: e =9, Hafa whamw, =97 &t fafeei, ===
ferrtedt 1 fafo qen a1 33, === &t fafie fafidl & mem @ sefie gfg 1 qaes qeaied, Qs 991
qeT TREaTyd ST, 3T=1: TS, At I HEAT, HRTU AT FSIIqAl 1 HIATV], SATEHIh IcART & ¢ 37d: Feifaat
1 "o, I iR fafire ot wt wge w0 & fag wem, wrfts it @ fag e

¥ T2
1. WA TE ol
1.1 S foga aen Sfaewta awteh

st -Sta I9fT wrEf § yge sIfRsl 1 THrEtTE arieiv-Has! s ARRRNG w0 & fagia-Tn sus-ym
e gt TSI - qen WAt S ql ®i fadeEw ANRSH-Saew! Y TR wW qun gt w Hi
fafuei-deifer  ofa: ME-wIfG  Aeshddt-gaq-cfiThl-achics HEATHIT A1 TOE2H  HIGAHIT | IR
foam-=hITreRT HT WA, FIRTHET a0 AT, HITRT FAASH, FIHT & THR-Faw T2 ITHT SHIO-JUT e
qRusa S |

STEFEl HT FATHE Hash foagi-Gaed!, T, T, T, Hhla-9e T ST qo-3id: et Ti—sqeamaxor-
= |
1.2 yorferR:

Tefter (wfeg-art) e =Re] Tl & foad s & woefwdl &1 o fag-gme - Fiea-wte] wa- faeett
T STITAE-q] WAL H T (8=) & FhR-faeuaifam a9e-Ta a3 fawm-sieawa & goaa
FU-aweEg FHreH, a1 SRl &= B eI W |
1.3 TS IR TEA1-IRR & R & g9mE:

T (See) Tyel wt ST fRRme-ar ifEt St 9 W sEs B & st e, S, e
Hfaeh1, WAAw AT HIEN AR ST -TRIHSEHT dfAh], SuTfeerk dfsrehy, Wfeas, sid: Aty qon Sfeywifes
TfsrhT-STwasioeht, afgsifaet o SF[far dfrert, wure dfer-oify g ot freea # afiwfaa @=T-am@ @i
Te-a&fty, ST A Aig fewt & TR w1 Hagt WK frn faga-wfa fowas S+t garess fasieard qen
AR YRR T e iRt H STR1 STTIE |
1.4 FHFHE T IR A

HHTAUINT TA-IATH T YT IS4, TS qAT STScaed & Haiel § formeass IR W faga |

1.5 T %1 R forn-fagm aen soen afte=mo, vaum, #a faus, @ ok A0 #§ ot wret ufemi |
1.5.1 TR & ©H:

TuieE qel HE-EER Fifkre FEi-gerfaT ST a9 HET - WA SR, et adn qoreH,
TR @hae: T U Tl fTeR-gfrences- SR Te-SRR Taa-wrsa gd®-ta swadet - frem #
S9-TErETE A0 T IR T |

1.5.2 RE=:

%< i foem, w0 osh-wea @i, Tea T, fagaes o@ (SHaeieaim), T & wE a1 &0l ©ed & %1 §
A T TUE-8ST IS0 T 91999, &€T h1 dIhT T8 qUEH 999, 889 W a9 Td gfaee yuE, ke 9 31fd
e, et e, s we, aiEern &1 aifgene frame, wea aftes qen wegsts aiE=o-tw-afass
AY-THRTRHE A-afEEt § aRE=|
1.5.3 E99:

vau ! fen-fafu, A9} &1 ofteeq o fafma-vemm &1 T FEs-aE - srevsegar-vftet § yaum |
1.5.4 ST ¢
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JFH I GG G HE-TH TH-JFRE FE B AT H TUNAE-STA H JHFRE FTAHAT-GR e, T B WK
fores stera-gam - ffem R dega, IS | 93 9a-wig UfEi qon 3T e | e wee faeil @ fag
S9-TErEfTE T |

1.5.5 3T=:9ral vfer ¢
T faR, 37 & qon e | BT SYeiaur, JrEl i YisEn qon fE=, SR ure-aeiieh i 9o % |
1.6 St 7ot fo qen ofwfirdt & fafwan wmet &1 s 9

st i fomm aen Sus aemfast &1 wifvEE TWR-ge W rnta siufia qon for@-smeea agem-wuea
PR @ W YW S arelt siufeai-HagAetn o farieed WAt ®t SNy STaHRen-Seg s - Al qe
oy 3= § e fafecn & fagia-fafacn wret § s &1 SwEr-wwsieta @l § e fafear-agst &
@ Fawi # sl e STErht Ta- ereda At vt weE fafwn)

1.7 5@, 91 A1 STEE & wel | uy] W ¢

&, g A1 G YUY I HAhHTH--TY] WA § T F Ae@-—-TY HE q91 I9h (TSR § e H
S-SRI Qe Y] TR § WER Hey- U Seki & fafire sl S mefadt i aen " geRi, guTs M,
To0T il s e Uy ST STavasRdre-—uy] ey % wy # wfhew fasgfa aun Scagewa |

2. qg T ¢

2.1 1 59, g, wa ghen fagifa, fem aon uxped, gerli dun wEwd, =g, 9 qo1 gwfEl § WHEE M W
IEEME

2.2 TS, Gl Ao HFRRl B IAIeH wrer Wit w1--g foraw, a&w fgM qen IR

2.3 roTq SRS e i # sureer weerel A

2.4 GeeH, s, AfqER, starer, Frefefe, s, foumeama, SEht = stawensit w1 f1em e STER |

2.5 dfrepta A w1 FeE e TR

2.6 faftre A7t @ =@ ¥g wel & gfoeiew & fag @ fafvmi-uyg sfrean-3m g &9-d v
Y- A e

2.7 HASATER- T, & a0 A -HeeXorgd iy wamn, sifeorsiw qon fomemus & @& qen wed sAfawho,
g, Tareiem, SquiamerR foweres Hiei ST ST, SReash |

2.8 T STV i Teheteh -~ TANTITAT S &G WIS TR v 1 TATIAT- I & |
3. WrESITeh U] W@
3.1 9IS T
FEfteRTor, qRT, 9] S RN S AR 991 IER § ayeli wd w6t i, st aysea A
3.2 Srafess A foq ¢

fagia, ST9EE A faga et w=s) st giem, AT qe ST AhA™ B eggE ¥ AR A fagel Ul W
YA, AN, A A1 @re ggred St I % qrufes I faeea @

3.3 vy fafecn srasmems :

TRl 1 TR GURA qe 9] A Ht AW ¥ A aun fafrem, ayp 9w uy) SaRl | 39 I 9 A7 St Asherw
&t Srereen aon FEsw fEH-wE. 9. @ T -uypei e fafie ame- g we-uypet et fafie wme i eeed &
T TS w0 F fafeai o wmmdt |

4. T A1 Y IS THATATSI ¢



[¢TRT |—@ve 1] T T TSI © T 21

4.1 Y THAQACSH

IO e WA 1 WA, Fod U 1 WUT SR TR | e U i [UrE, THE q°1 i, g gu, W e
3 qen AH wt A Y e deeE, feafate TR @ gy w gaeE, dRf, yverw, faa, faevm @ iR ST
Freir qen diws 0 qegded, AHiEd, 3, Tuw de, TawsHi, SHiihd, TAfAfHa, I EANG qen gartad gu |
Haftia (Feae) Y TR HT, HaHH a1 I Iy, ANTeS, TE1, Tt qen siave, goifea qen fadsa gu $uR &,
JuTfe A, WS q91 TN 4ra 39 iR U W95 & TSI & oy wesdn e STavashar |

4.2 TY ICIQ THATATS ¢

Fod WA 1 9, TS SIS, ITEH THIEH, HUSRU, T8 G S Haed, =Y, @i, 391, IR &1 foawor wd foqom,
Hufa, afra FEr gy qen fIy] oMRR, STRWART 9 FEH!, ST IR, B1 B THN & MG, TS, ARG ad HuH | TH
IS} w1 qhEw, Svietor qen fota--at. o, ww. qen v faftdw, Senfe wme, o fresmn @ o, Yef,
SEICERRIREICEREEE LRS!

5. Hiq Tresal a1 Yrenfient
5.1 99 o ¢

5.1.1 ¥irg ysti 1 gUE [@WE ad YeY, f9ud, 99 qen quiveR R, JEeE™ &t SAavasart adl 36
fesre, wiw frigro gfsmd o 7a Oy & WE & THS B WET--Td WY H T gHSl BT S w0 -Hifeesw 7 e
% uy] fafecasl & was ad &1 |

5.1.2 Hi¥ & IR MR § AT W oA T Th-—WiH FH AR 1 a1 378 Ffa #0 & s1a-—wgey &
ag 7w # difiew- -t afeds aon 3= gwifad w0 9o wReE- -7 guR fafmi--aiw stafason aen - -wiw
IR a1 34T H Frames suer4 |

5.2 WG grefiE

5.2.1 /G &t Wifaew 9o ot fafiread @9 sqay--ai9 & iR «t fafugi--daem, fesme=, 7| qen w9
ITg i TR, Wi IcTg qA GBI (HEIW) |

5.3 379 3] :

TEASEM! T 3T IS YT ST STANT- QR AT STETE Y SIS -JASEM| bl 3T IATG1 & FHfAd STANT H WA H
qen emifede (wem) fafeaed, @mr qen Swfsew voref & fow saea sag |

5.4 FHFR IS TreNfiTat

FHERE U Y THEE T 991 96 0, 99 | T& @9 a0 Jo-¥, 99 w0 &1 fafer, o, geege v aa

[T )

ISl 1 GRREO, e qAT S, IE. TH. WA, STUSH h WA, WoA qen ok oI, IMyeh farepfa, afweror qen stRe,
FHFRE WM, U AU AR 1 foqu |

5.5 TR T a1l T3 1 qre

GO & A G i Q@@ a1 T9¥ | T T 7 H1 3940 qe Faem qen srafire s 1 aean | &7 &1
Euicaul

6. fa=mr ¢

T <9 e, faeR & sTaumen qen s9e fagr= | arion ot & srrta ol &1 ffaa w0 & fag stoms
S arett fafi= fafimt | SwhAmtst &1 Husw fahy, ST TR adn q1: o, ShAmarst & TR | aenefi &t
HE | A faeTe & forg uraTer e |

EREIGRERE]

- 0 1
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1. gemsifast e wew I fag : fawmy, Sftamy we wnfere WEA Ud A WA T W Ui | aIeY wiaean
o | s fy seim, fafsrea qon g w91 & i ® v friEw # gamsifast stuEn |

formmupati, Stamvpeti, wTesTSH1, Faw! qon YHARAE gR TR AT THE KT I | WA iR hara i fafuat | @
an A gfedry wforen ) faferl weifaar wt wfwt oiR fesm & 3 | waw ey

2. forimg : domw, T, aEERe, MSwEEe T SR I & fawmes TR A # D T # famw ek
IS A e I GHEAT |

3. ToNIgfHR : SISt : qd STATITEIS hi STALRON | SRS 1 TR0 SR e | A e, HIArh e
3R RIS & & A%, T F S | T S leAh IS, SIfeeeiis qel HISeeitsl S WH=T 0 |

ettt ¢ (ufSEeTd) ; afifet, TR, o fagm, g fam ek sfaea |

STl & oo wt fafi= gonferd o1 gerrers faaRo, smamsist sel #1 steraa-Fm faus, Fae,
SR GGRETH), A9, vy, foeed, geifoce, e, feodmmid, e, (smaeiel), Teafifeds, s,
Hrerelt, Sforwelt, Fwfoedt, TR (Fehfad), daeht (wfet), T (o), faferaet (=perd), sifest

TY 3R 3% TR, fauma fadasw afg, w@-3 iR -4, dreli &1 s’y

TR 3R Trer Frohrefug w1 aRad, W, fiE | yuriy-sae afadd ok wR | gu ufads & w@ew | §g o,
TGS, T forg o g |

4. UTEY ST qe Qe : KL Wl F1 Sg0E, U It Sl & B | @, 9w, W, w9, 9 g,
frafer et (e Teref), wievrE, SHR Tehet, Tite, ISHI aun (i & Wl & 9§ e |

A, AT, TUE SR ITh IS | THATSH | IR B T # THATTEAqoh! 1 e | Holl JHAGV, FEAfdh I
3R TR |

5. SRR : qUiereRan yaorar, gatafa ok faded | St 39, o e Sia g gau | Fifas gt ok 51
|
TFH -9 ¢ 2

1. wifvre ekt wifvre ekt w wfafai | TEEEEr SR gHEHT FIREE-—EETEE R WEEATHR
aifewai | wifkre o enemh stern 3. W wH. (i fufa) qen fafeel it wee ok SR sEsH, et
ST qen e Ifwr | wifte SRl (eRStacew, YEEE, 3. R e, ITN: %, aa e, W
M (TEZTAEE) FT W AR F1E | HEH, B, B5 H Y WEAR | AT T HfFASIEH | Rt
Hehad SR HIRTH TR | Hha TGHT (STH-1 T SfS) | TogAw iR A, faareH, Hifh 9k 1 Shfvaes e |
TR H HeeTs 3R SETHs fafTaTd aen ST W | IgUgt, IR ¥ aT S, ~T[UTE ST ST - W], AER
3R wEwE |

2. YT{afveRT, oTifvess Sifaent oiR fawm @ sqafiet &1 fawm iR 9 M gmfawedt sauromg (Hefawedt)
JRETTT®  STIATIT qe1 9ghRe | Heawdl qu fafma-snfras amfas (wAfasor g #1 s/aeron) wfed s
Ao &t fafeai | fem o e fom wgers swmfa, fem frafon ik fom fasea &1 sfvees sar | Safedd (39
Tt 3R eTiftas suR) wifvrR gt dvmfa Td wifiRTRet S (R seran #t STEfieet wfed) W qon dEw
R |

oAt STl SR WIS i WA A2 WY | AR e iR S sAfveate w1 freme | s o |

e fasmra- -y, frnfafy qon fagr=r | 3qwa aan fame § &R, . T &1 yifirh |

3. QY Y9AH, 99 TRl 9o S Wifeast : Uey IoeA it fafiEi--enya, =99 qen HeRior| Smae, g
JHEHT, WHfeh =3, SA9H TG4 |

TR AT AL R 3 Yo | IIQH IS | SIS 1 STANT | & JIEA q1 SR S a0— -1+ ST 6
faferi qen aRSi o=, a1ey yoA § eniforaes fags 1 fasm & s
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T foaer qen foreror ek | (W) wefwar TiEw, (Se-TiE, & wee aon wR-a wEr) | Wi qen
oo (wmr=, gt iR el S ), T e wHsE |

4. IR o faga aen S9 vmaft : 9@ ey, Gis e qen e ST, @i et =T |

TN WYATU-JhT¥ TEEFTH ATURRATE, B - HIehIeyH @ se wed fad it € @-wgd (T 98 1),
.3, "4 iR F9 foommt | e (fFvas wfea sargsia ok argsia) -saae afmme @ ofR steieo |
IR | e fagra aon T & ot Eyawor | e feekitn wd e Sy | e, wefa, et
AR qAT Holl WU | g SuTEESi # Hed | TRTEUEdl % ®9 ¥ gvie (wifefedd auie qen wigudvis)
feriferar aen IO, S, St | g ared--3Tat THEtTE T, Hi e 8 STt i ok sqyE, gfs
Hehd, gfg et | wfaere wfsrnfasa, (A, Sid, @@, 91g) | % Ta ste st | sisi ®t ggfa, qoer qu
ITHT STHIV | e T TH1--IHHT vah MR TR qen Hfgerer |

5. afifeurfa fogm qon ww e ;. ot e | 9EE #) sauRemg ok it | QY ST SaHed
ST | T STehT W& | IguvT 3R Iwaht Frramror (wEenRfafewem wfem) |

RA & Il & TEI--TAAIV, TAIE qel WIS ST | Gehera= Ut8, Tenfishar aen 3E ow1 9% | 99 fafayan
Sta fafaermr, gye sl aen difge Traer STfeil W Tvier | - - It sk -3 qroe |

A fagm
TE-T4 1

1. T §= : HWien fagr, seder siffieam fagm, sifemr ot aefte (wma oid@), a8 wad &t
AT, Tohet faH arem # %v1, FdieH AT, FESST YA a7 el | T, 0t 3R €t Herh! &t st |

2. THMEME &Y : ST e, S ARl & Stfircrer, st ARl ® feerar @ guifaq w9 wR,
et Sell, AMEeR 3k Hg- SIS ST q91 3HS WA Afereron | s7opsit # arreier &1 gaon qen e fgga smyet |
TS STreY, fagia STAR qen STIAIR Sl i STTHRUN | 1Y) Heyw f9gid (TA. 9. T ol ugfa); gagacia oTvpei |
smey; H+, H, @ Ne,, NO, CO, HF, CN, CH—, BcH,, @en CO, | ®4rsit staie qer o19] F&we fagidl st gor,
e Y Hife, MY AL qAT Y T |

3. 39 ST (Wfdewz) : W & THR, TUwaw Ui & ferid @1 fawm, frea wsfa qun fmew o
(TR wg) fifea o, SH® SEel a1 e 9 &1 W oo™ | IRag =i & fram, s @1 fram,
iR g0 T ey, s AT (gEwiaa @) sTgem st frem, fafafén srdema sy qedi & efee |
Nacl, ZnS, CsCl,, CaF,, Cdl, 7o wra =t ww=| fred # srquia wsfrrifen o T9-wertrtafes d,
ST Y, STHATHD, TAE! H IRTH LT |

4. NgeTaEen ; qrfash TG HI TN HT FHHM, TAU-A[H IR fom, AE *1 geiwo qon wfas we
“ Hermare & T forRun, SAE WeeE, SER W HEee au1 SAfiTerA |

5. SOHTTAeh! QT AiETh T SHOHIAh! : HOTAeh!T UG, STy 3R TohH, T o1 T ST=A1eh Soll; SSATTIAeh! ol
gom frem, frema W foran o & qon fafr yeR & wemt d wifve S sarifafa, fafre ol § st o waedt
ftads iR STt a9 W fasfwan)

Fefaet w1 gEU ;@ T otawen e & w9 H fafvm wel #, werdt aftedw, T -SomviEar au
STGHUNAT, Ho ol he, ATaedl &1 "Uss, 9rd feris adn FHFTae TR & e 96y, =8 J9g qe
SETT(qehT ST AT e |

& qen @ s, fafea waer qon fafea fawrsm wem sotafen, it qon wwafre fawsm wem qen FeAmTast
T, smeyt fra erfufmnedt # vt T

6. gTaed W q¢n faead : ge TSl | werwen 9 Fetaad- st e a9 & fau yeeen om;
T wgfa o grercen gry stifyres fagona ga-S<am aon =R shfaew foerem ara; o1ifire Mer af¥r, S wee qan
Fryitor; anferer SoATTRaeR) wom 3R ST fwiton
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7. Torera WA : v faR@ sTusedl &1 SER gehd e, fafv= e e sifem queEf & fag SER g Hi
frm

e U, TEdl A gD (e WK, Yel & 3.TH.TH. 1 AU SR TR STYAT; o e qeon Sefii |

TARIT W TH; TS W fGEer; 9 gawm &t R, fagmemn s7; sifafawa; dea favewo awie deafaf,
PreRuTRY, TRifhf, Ssha-aiea i, SRR ST SRS 3 37 3T |

8. THMATTH FerTiaent : AT T &t rxa W i, =, vom, fgdfta aon o1tk wife &1 sifufsrnsti & fac
I R THIHS T THIHI; SGH T, SFHRTA qe siEer srfafsrnell & v gete; R feeris W g ok <@ =1
IuTE | Wive iR Reradem vgfa g ga sifufsrneti &1 steaam deeed oik W e fagia |

9. YTV A : FH19 &1 v fafim #mf g safSa stawen 1 orawm; TEgiom oiR doHl & A Y
T sifufsrn ofR Farewt afer |

10. TS TfEeAT Qo A : A srferirvet WG R faerai i erferiro, stfereiroo wware YEn-dmE qen §.
3.3, srfersiroor Yan; g S 1 Fruior; fammit Sdavet | sfufin & sifuaen siv frnfafi

11. 39 rHTEfTR WEA : Sfaw 96§ ourg o qun fufa & UR emm A (enfvaw fen fafy) emere,
wrRfbfufas-few], 9. 8.1l TEdem fradem, sTefieT sTuesw Wi, Wy a9 BUSi e 9 STt e |

12. HH= A

(%) st fomama; Hsmor u1g See | eTreiy fagial 9 wftem, dasea sta fagia, frea wiee fagia ok sad
e, U1g GRd & G a1 seraeiiie Saen i oaren § fagidl %1 SyEn |

(@) ga-aet difiret § iR (wwreEsdr) | weeEt ARt @ o g W T, AR 4 a4 6 AN A
e w1 fufam wem, frde g aun SgTfaela Swe; W-aE iR sus fagia; ot awaet aa § gfaeemafes
atfufsrstl &t Srerfaent; Wepall St ATOITfaent Qe Serfaen] feea |

(1) HeA FHTEE! HT HIATU TN ITh] GIEAT; HIE RS YTIH, HTEla TEIES a4 W MeSrEa A |

(%) Tifew yomet & Tgw, Hedt AARRT e H HIATU, WA TG Y, T a1 WA ISH e Hh,
gt sTEqwd; enfamsfe A sifufsmmd, e sifufsmmd, yardt o1v) ok SRt eifvaigo, Hea-dea stay qen
Treet TR =S 9T AT |

13. 'TF Alh T B G TWEA : AOAES iR THRIMES : TUFHI, TSI ALY, TIhd T Taent
TUIEH; AEATES Heha |

14. frofe faamas : @ NH, HF, So, @en H, So, # sifufiard | foamas frem stauren #t srawer, fofe
foraarht 1 TR AISd, HB I°9 T HILAH, TGRS a1 g TS|

JeA-T 2

1. foreenfa weEdiee v Witfewar, < witfesal, T, TS, e, & gea, faeim |

2. (%) arfufsen Senfafy : SRRl g0 st erfufrnsti &t frnfaft & steaam &) 9w fafeei (nfae @
Tr-nifaer 1) THReNfRl F1 STAM, Y-SR YA, HeFadi i, fufaw wm; e et stfafsrnet & st
T - (YETfes) HRH STewT Ud HeAad; Wik Se; srfufsenedi w1 swmifawt o aen wfaew s

(@) sAfufsmmite Aeaad] : HRAITIH a0 FRACTAT S, HRAEE], o qorni (W fewar) i, S

AAT ATSSHT o1 SCUTEH, SATTHaT Feerar e stffsrn |

(1) wfaeemem sfafsmd : SN, SN2, SNi', SN2',SNi d=n SRN1 fenfafemi; gfreawt @ wrierd, arsd«,
[, e, 9 SR Smsfis Attt afea witfes AifTeni it sowRifrias qon farairias st |

(o) faeirm sifufsemd : E1, E2 qen Eleb frnfafirt; dstw, qon gremm-E2 sifufsrneti # few, famm; mddfafes
SYn feara--wfaee udifafad, grfa aor s faereT |
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(€) ¥waer At : C=C qen C=C % fau swdifwfas @wer, C=0, C=N % fau <eerifrfas dwem,
gt siifafeg aon wEited |

(9) i : A, geeE, e, Jw-fafer, doel, wEe, F69E, ®u, ®€Ee a
AR TS A= |

3. wsita arfufwmd (Pericyclic reactions) : afiewur o SoreRwl, gea-giwwd fram-soies)-wfas
stfufemmd- dRsieSm stfufsmrd (2+2 qen 4+2) den famdfys frve (1,3; 3,3 d#1 1,5), FMO sama |

4. WA fagq qu afufeenedt =t fenfafy : e 9o (S®RT id oA Wfgd), FQq WO, ST,
wfe, e, fafen, stien, Sewfar, SR ae1 wE-Re sfufn, g awisT qon tfaesT 999, R
S YA, ThUY GYATY, faver-Afquwent, SeheR, W, I qen YRETht St |

5. IgeAh JuTTet

(%) Sgahi &1 Hifdw WEA: Jgas faee iR T S [uieH, Sgesl % Sen iR 9R sfua STpuR |
sraare (Hfediem), amge wheftn, sitemifes IR, W@ (Viscosity), i v favemm wgfd g/ SR &1
Frefeon

(@) wgast w1 fmim R quad: FEfe sgas-ufaufaed, TRy, Tefa TaerEs, SR,
AR, el Hivers aun s e | STRES Tgeh-hehieias demsed, s, fafasm ok fafase

() S ageE: W, AT, SRy § ey o |

6. stfusprehi & wiverfyer sgant : 0,0,, HIO, Cro, Pb(OACc),. SeO, NBS, B,H, Na wa smifan, LIALH,,
NaBH,, N=Bali, MCPBA.

7. YT THEA: WIHRO Sieeh AR ®1 Yo qaEtes Afufmm, safsa i fream srersemd, e iR e
arereeTd, Tfier ergg-| ik argy- 1| rfufsmard |

8. Sazfies! fagia iR Team & St § ST Sy |
(%) it Tagn: fymams o1y) waeente gfeeme qon soff feerkis |
(@) HTfTe e fgames o1, Haw - wEnE o), sgrans stust | s wgE &t fafire sef |

(1) TR Waga: T iR e saeamd: N— 7 aan m—> i+ Yoo Tgftaa fgemsiy qen §gfina weHe §
TN -geae- i fram |

(%) Ty TrIHE HAR: MEEsRE 3R THEshTE WeN; wftea fre ok wmufen feriw; HN M R =1
HIYRY HTafTh ST § ST |

(® womm Wagr: He b, 99 Ww, SR e, Jereed W, QIR wTeifeh TRl &1 We; oc—faeras, herhd
A= |

() ST T SIS : ST Heht a1 ol T |

RSIRIEE SRR
I 1
©S-F

(%) qXA AT BT TfqhT
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el wt v, W iR fage, yare, sifafssa wwtewto qon AfeeR-Rea aiwo- I w1 98, o w4t
T ThY AT T F-1AIeS H&A a1 TH U -TEY (TA) Tt TLAT 1 THE-TAHIS 61 AT, T9, S, a1 9 9
freprasw/foa, e (fagia qen Suent | Rfesr aun sie & Fram-freicy 9o freies Sue @@ & Fifset-ga
Ao o7eeg Froe (Fefe) - el qon =AH AR A-THed T TS JA§ Ft Gheud-o™ qqrelf
TRaeT |
(@) T =R
arrorfaes ferewor orish-faerer &1 gow qun fedta Fem-gemm oo Ui -FeEEE SR % fhew au sE T
JEH, WA 3THeH, mafa arsasfierdr, STifird oed, o¥ed & @i U4 Wafod WH, Wie 1 =[Add §& &
IMhe ga--gd areraRe, frepdu-fagia aon =eeRr, H9--Esiv W &1 A heT, YohH, STEIH, SIS,
foreiiehton | ITERT 1 SAfheT |
(1) AT ST
e, T o1 aTershdl, foRqa Hag ST ST, Ha a9 TUlfed Hagd SR TUih- e $er-Td W & &
qon gerasiera, fguy oiR @iat qen e e fafmfas & sifvwem & faw @ & g vsfwl, S qon 99 so &
ot W], dEUA (SEfET) qen WA ardid ST STl | Thel qefl ageish JHret arsyeh, fafeRtr- - R sieestia
Frerm, Scasievdt Qe STaviTRdl- wedt & qrid STYR H1 STihe-HR e |
T ve-@
CIREIERLECTURIERILY
T qeERul Y o fafta, W, e emfafew, som (foada) W, w freea qun o faecht
(Fra) afsemd | strofaes etra | fa sfaew (YR ffewar) wat fsseon
(=) ufsrn STt AAfishe
aifgent (F9a) sifsmem (feamda &) & fraw # gfad W a0 FRF, AR Grardt =R gwam aifgswrsi &
stfrera--Seaier, &fast qen e gfirma arfest (39e), IgATSE qon S=9 S & fau HaRs! &1 stfheE, wuet
qen et ot arett Sgfaw, snerl (wudw) w1 stfvehen (fesmd) fmtor qref - stfyereror aen ==
(=) gfsrn wfaent qen s
gfsen aRacl & fag aroes- -9 9d, 96, JaTe, qewE, @ (pH) qen |igd # 3w 9 e/ g /i
o w0 # quia gy, frifa ofed, gf ygw afedd qa srifves oifted, e fresm fogia, arem-sam
(TrawErE) @ o & e | g s (s W) v, steqeardt aun st sAgfern, S5 o gsia w1 wenfaca
Fer Tisror e, Feegex snenfia wfsen frsmon
- 2
GS-F
(%) WAt a4 S FHESA
TEAYE/3Y ARAEE (TSt) areft gfsensit # Wt dwn Wi Wgem 1 oMehe | d/ma/itE gel @1 <E,
HaHIEUIH (REfEEHIE) et 3R Stftd ary STavashard -GS S9Tell arqHH |
(@) Tt $SfTaE HeA Tfaent

T ifas & M-y staaal qen fagor & fo Sra-stmads arowe (W St 3F) S, Sl weld qe TER wey,
et gHtw, TaEEd, Gia aen TaEte fasa sesl/sred, Je-saga au sg-staua fugw & feaw arsr g9
qreTeee | qEEte AR Srmaeen & Aree, urd feie aun | Sl | ST fde] =R o
wifer |

() TgrEte afufsen s

oA (=) fueey, garn ifufsmned =1 nifaewt qen nfaewt Stiwel &t saredn | ey yare Rug-gaq fasiifed fuax
(¥t T & X)), @ YarE Ruaex a1 37 fearee Hieto-arg gure qeon STfafa stfufsmmd | fasait siiufsmme-sadfa
e ST aRa srfufsmrd aen -, ga-fra sifufsmmd, A= wfaet qen et sifufsen @ wehewn | oo & fag o
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e § qE g # a9 w0 % R FoAEH STl 1 e | FuIfaar Hewh | wwarda qon IR-wHard foge qun
Tuerer feom |

(%) Tt gefirn)

Tk HETh SAE-HTS AU HTS ST THREF-FFET T HETS/H Y SA-WHh, GTE I (TR0 (F&F nenfia
st wfgq); wreE aun feesfe) iy dw, I s (s gfeq), sEen ao wEen WEA-tdfdm qen
repfas u-Yfeem ufwiem (armueeta saeH/sisF/ANe) IRArE S deifes (Ta @ @ dam € @ s
@ @ 0 %) wfafrea soREe, Waweds, st & sienfie fmi ) @i qon s s qen St aen
Hfaer fare, forve-srewiea qun yfsifasw (deamafe) |

() At gt aen gran

itfearfasht qen wateRer | a1g qen @ § YgEUl & WA, a9 R gwE (0 s ghee), SSH W #1 g9, o
SToR | g&gu W faga aen waferRw § ygue qi 1 TH (UGEU H HE) | IGEU WR R A At a9 39 W
et =t <o | S sTafire, ST Sifem iR & frwem & @, yguwr e SueRdl @1 sifeeum (fesmea) aun
froare fageraon | sif qen faemie Sifew fruftor, ©= T Sie o 1t 91 U9 T € T U | STUTAhTe AISHI, 3TTIeSl Yoy,
qataReita fagm, Sta, arg a9 vt e stfufad | a9 (wReon) sttt

(=) fsrn gt stefomes
TR 3am & fau frm (freae) au wrefvia St savasad ok o1qam sfaai | @rma sigam ok fawedl &t
o | fempee &9 Tl g1 fae adAm od, a" A faveryur | ofd. TR, TR, Yed FH, HT ad o\ | W

forg foreereron | afEier otgeEm, . 3. o &, qen & ®. wH. | o e wf% <@, qen-us qun foa e | um
e S5 Toel q91 I U= |

faferet gefifrart
TH-4 1
qRT-% : it SSTTA, gred-wraed qen S faverso
Fifsrent gSfrad
T qol fawid, T, g, W, Wicw, S hI Wheddl, HU a1 3¢ IS Hheudl, W, SHH a1 GHAA W
AR 9, I 3Tt qen AR v, o five e, wyfasty anareen, swieqa s o1 fagia, a9ged sa gore |

gom e Tt &1 e, S e S |
wifqes oo, 3Ta qa qen JAfa |

ST qen e

HTAT PSITaht qu gaid s THE a9 THHH @R & (A A, o= wfa | afaw w0 G aun e
fagia, €. wereey fagi, gy fyvd &1 dued, 3¢ fave &1 9uiH, Wa s1red Tfd, fa arers =5
e -wmeA .

o gfaaa o fampfa, yome feris, d&fia : wiika Gdem, IS0 S@ qo1 SH4 YU, WA 64 H1 9309,
STIIEY IS T FTEIV Yigara faawvr, Toamed oo, Iciier wAMl, Ty gfaee § fagfa S, s aon srawqor |

o1 fadm : Ferer fafy, IR & ool & fafy, sgew oo fafy, i wr fafy, e =t T, devor gwar, we
FHefera e, Tl T IR T | TR, IHEA a1 Hehe A | & fawsli § y@ wfvew qen fagfa, #) =1 991
e W7 &% fagia @ qen a7 fafeet : stafe a9 9ga @ & HRO gfaaa-ani qHew |
HEs foaeawo ¢

wifefaame 73g | o ||, e 9r fafy, s ok s dfge vt (59) o yge @ fasfa o) fafa ) o
fadra, st faawo, saftfia exor 9o gg o=l Y i =1 favew fafy aon ww wgea fafy)
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JET IR 3R 99 W@ ; eR01 & WUS W ATEIV I qA1 ShT S0 3 g gamar Y@d | feeited TR goned gR1 SR
T STfYhaH STIETU I T S ST ¥ AMEE | WS i WHAS widt WiUgE sl (T9) ¥ TN Y@ |

TR ; i, fgdhia aen oTerg o, U 1 AL Qe qOHH YHTE, S § IHS 3@ |
forveroor it Fdiaw fafy ; safifia exor qen 3@ @l &1 9« fafy qen fomemmm fafy & faverwon
U7 3R gl H1 feE favaw : wifes dw fagia, e fave, Wi yored, Fitent fafi)

ST S : e ATV, TS IR, IS AY 3R qem 1y wi feafa w7 wfqaat wt afemorn
a-g
I SAfRTT : 3T, wsAe qen forg wXe
AT, T ATReY

HIEATHS O : GR&T Tk IR WK T[0T | hafed, wreet qen Afesd Sirg qen WA | a1 e TS Sohgal
atfirehey, gufea uftese &1 ]I, Fafaa qen dfeed @i TR, A} TR, awn iR duw, @i td Tafcs (W SMuR)
FHTeH 99 Ffgd Lfaa |

TR qe Y& qeit 1 AT @ g TS TH AT Wi MK, aRA TR, Tie ht |
Hsfe ad1 fars w= 1 ey ¢

fas srfyereq #t Hoheu, Yafad wRe : FRERRN Uiaae adn @ saeen fafy § sfismey--omE. . giaswei &t
fawf@i/a 3 wd 2 3 wa F1 feumsy, WUH-wie, W 91 AFAER 9aq 8, 3 T T w1 B WA Td qaq 6w |
Schal 9ied Yen Med T8 WK & Siaqita ddte gehiedi | faafia @ g e | S=ifaet @ age g% qfuns
farsht

A THT : T W W AFAHR T MABR Rt & rfispeds & fag ot |

@ wfvafea ®efe : 7@ yfafaa & fag fafuat ot yonfesi smfa snemfa wiess w favemon iR stfeen & g1
FHriwr wftere, 7d wfafea aif

MR, TH. (YRahtsii) *Ie & AR £ &1 FaarE o1 stfirehed |
fog wfqeme fafa stfireea |
TR
A FifAnt
WA T[T q e T A TRt fireh1, et wWae! fwd gHae aen Sk Hag W S w1 A o9t «ff wmive §)

WA YATE i YS! Ta e @ 3T SR X1, a1 1@, Fided GHishvr, ST aen soi yars, 3 fava & |fia
sTfceren, JaTE 9d, STR@v YaTg 9t fafy, §ia ok frae, yare gaehtv, gaa qe yfdefed wa |

A s SR, Side, WA, STEdd FEv Hieter § S qen "aw s, e W, i, SR
STl FHIHT, T TATE HHES H1 SFTIIEN, EY YA18, 99ad, 95 3190 T8 99 a4, WEY i1, foey, s aon
S wTt |

foritar vty wd wweTa : afwTen - forfea s, e fagr, frest frm, sifesa ©d foma gfaea)
T YE1E : AR, 7= T 90 ©IS & s W Ja18, g §- T8 |
i W ;= W W @i v faggen aiwim wa, w{iE, SU-16, Y9 T w6 gREa, faed we few )

a3 fagges yare : fagess yamg & sifagor o foaeor w& gy s Uik 6t fafayan, Sece yema W aon 3@
Tl Y@, WIEHH, U13Y THRY SR YeheH, UIsY S, Tigdl 3R Seaiel Huel # Ster |

o FfEehT JaTe ¢
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M TS A Y46, S0 W6 ol 4yfs ok, fafire et qen faftre o1, safae mews, wfadra weietor qen w&ra
Y IRadl JaTg, T8 uResfeet srftewtu, fsmn wre, aiad yare St & e &1 9ue fafy, e geed @
T Ak |

FCEINCRERRISCNICS
ATH=R TH--THR, e, T2 wivfes wam aRe (. ¢ . =) fafire wfa, s o
YR T, A1 WS, FFETed O, JEA1 Yrae, YU T T faeeTad IF, SETETH a9 Sie 9 |

Wi vt faenma & fagra, TR, Jfi=ard aun sew, 1, Miehd 3, TR IR =3[, Yarg rafy ashaen fsa vare ¢

USRY FAT ST HEA YU HUSRU T, Y Y& A Agd WA & fo wegon
AqT-H
CEERIEAREIRED

TR & YHR, FHeAl G-, Tedl HHmE, H01 SwR forawr, ga1 afiento §eam qen ghasw et fagq |

FHIRH ST qe1 WEAHE S, et gfaaet aen I e 9@, SRdt fram g ) gaifad 0 a1 S,
TR 1 T, wia ger fddi & e |

e T, o o srae, WUreAd qo W, Xt 1 U forfta fagia, we wie

Q1 GE, HeTd &7 Frev, o gfaere qen gmet gfaeret s, 19 < O | Ja1 w1 qHed STaequ, HR e,
Wit fagia, stoequ wew, 3« foxm wfm 9o ffem g@, Wera fasia, o 1 w0 fagi, sfaares Bt w9
T Ieh Tgqon s, Sremgea ' | e anfian, et qen o Aeequ fasid, U6 a1 | S e | S qen

e Yoy | 9 T, el Tiaae an guret giaae fafy, wasst wt € fafy, st o | staae s, yase
fafy, gfaeem sTaeiem TdEro, I@ ATt ghE |

i & W wigw, g % TR, Aftwet Aes, e % YER w1 99, 991 A giiew faaw, siferes fasi,
=T =R, T ded, SeE g, fafve feam aiftan fagia &1 srguarsaan, &9 wiew @ e e 1 qeaied, g
e e, Frog faverwon, srqw foe )

R Srgured, faafia qen @ Uk, e, oAl YeH, Ioead], Y, TN Hid, WUl % YHR, TN e,
Torfeer qen e favers, Toqu SRl % stfirhey, T WR wdew, woon o, wftaw i, gt ¥ Hfa, gt gur
TehIoh-qd HIRUT-aTe] ATel, Teerk-Te, STfTqRor, Ta1 wemefteo |

TA-TH 2
TRT-% : fmior, qereiten, Suehto, Ao SR Tery
1. frafor et
geftfrrd st
frafa wraat & iifaes qorend « Teer, e qen wrsd, T, Wi qo e WHiel, I wae qu Wi Hfe | aren fafsa
AT HIANG HA B U ¥, FY HI gl Jafera e, T Jafad ad IawR HAe, o9 qmed HAe ad Teh! HAT,

TS 1 FAIT | SARA AHS : TUEH T TAFT, TARG AHS! A QI, ARG AHS! 1 W0 T HIE0, WA WS T
sTgaryet S, ey e, FH AN & SAeH ¥ WA |

Tafor ¢

I & e 3R T &, $e-TomE, avem, Sie TR foeE | ot w8, W (Yfastl) & STuR AR #t e
1 Tesie, &N o, ITFAT T e STavIhard, R, Y, EF 6 Sai & YR | HaTeH, Worl sl 74 |
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oA &1 1 qorsh Ao ¢ o, SAfufermy, TRE=ro, & F1 9Ed, T3 Hheddl a1 S 3§ wod &1 fesed, T
o IS e |

o ke Ta fAf ey, & & AN, Jedisd |
2. fmior 3o

T To fod yoR & U0 Fye STReren T AR, ST & 939 1 GHIfad 7 a9l e, Ajfed 3T,
HHT TS T STead, Yo Ta STRETO e |

FHA ITH : A =R Fasrh wvo, Afe w4, wshe w9

fagt & & Sk : faga woel, HIA TASR, TR, TR 3R TR, AeR, AW UG Soer |
3. frmior dern ofR oy

Trmtu, afsran, S, w1 A=, IR 91, Giaer w3 aret WAl 61§16, IRESHT, fE90 ud a8 | |ng e
HE & 3TE |

79 %1 faverwo : . . . @ 9. 3. R &, faveryw, <t gw, wfe, we dn, SRaHEen sy 79
Yoo G, AnTa faverar oiR wem freaa | St stefvre & aw@, qea i ) fafemi, sdam gea, aiffe arm,
TN AT, S faversvr, STHT TS SR &t steferaed, fraw w wfea faswedl o1 g1 | aREsHT anseriassan |

I @ : g Td URae S

wde : g0 T w0 A6 H " fafy, @, cod v, guae, w9, g, Breevm wdem, deee w gnEsE,
w9 Y@, AR aE, As | ITEH I¥Al ® AT FAGO ITHI0, HITHA, JAHR TE G G5k BIAUEMHEN B
[SEAR

W 1 v, WAR A e, fugl, wie aun i Iohm sAfieey, I a9 A€, (3 @), fi ved, fara qen
3T1UIH, WA IR | 3@ 99 1 FHi0 T STREw, S, Y& & foamdu, feses yevm, 3% gfaly, SRev g,
¥ o (feamon) |

T S : TSME Ao & fagr, TSmEE s sifufas Afieed, STITeY ®E, SYR (HFR), dRic,
&fqet Td ®ealhR okl AW 1 TR0l U AN AW, T | W, ¢ Ky, wiew (o) feumea wd s Fmio,
HfgH e SR TS HT AR |

TeH IaTE : Afewac] Td STEcl STIaTE | AT STy : qAIgAM qehteh, ST Ta Taed W&, TSHM &7 |
ae % fag |

-7 S fag, Sia Sed e s
Wit fome, STeltd ok STA&YUl ATSHIehIu, ATSHIHS, STaTHA §EYH, 3id: TWed, SIfUWR YaTE, SieRk@, 1§ Sgfa
Torgetowr, STg STTeRRe, SR g ¢ TR, aTfesht Ferg HrmirHA-wfts fafy |
¥ STt v : fafire wfs, deem o, aromera o, afies qen sTafies Steraet W), et e w1, Tfies qe
Frafteg feufadl & siqia T 99 & i o Yarg, Teteny, T qe TAafa Tier, sta fawa |
A GHIEA TSEN ;9 qU1 EAE A GHIEA, ThA qdl 9g35Qvd URANHN, STARE & Huad &6l Sand
BT, STARIT TG, STel WHTEH TRETS 1 ST |

o= it : ol & faT S/@ =t sTevaswd - S w1 &t SeEn, feeE @ faw sia w1 e, i aun Se,
fo=rd & als qen St gEa |

TR : TR foorE & fau smeed vgfa, T &war, TR & A, gen au faafe w0 w1 - adtuE 3@ FwE,
ERa &, S fesms, Rein fagra, shfaw taevn yfode, aa 9R, T qon feifaa a) ufEeq, sraf@ aen
ST T&d i ATd 1 favaiyor, SR & 19 od 9 |
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S T ¢ HRO a9 s, S frer vgfa w6 fesmed, dem
TR W= ;e T 1 fested, 7 Frame, et yur, Sioart 9y, AaAfas &1 T e § qree |

fgufiadt s ® e : T Qe sTuReTR el R e & fagia iR fesmgn, @aen-fagia, S &@, I R,
TR SIS |

T wr ; widl w fee, fese, g8 T aon =il & fagia, Tenfae fovemw, el @1 (dede) TR, S a
Sretd, frerea =1 frefmn
I TR I A i foRe, (R gR) e e, S &4 |
&t gl ; T gfree % St e gieger it fafeei
W9 ; G S

& gfd : -TS T I -TS WA Wil H1 b, FA AT Ht UHFR, A h SSAT qA IThT HEed, Hife,
TR qen Sitar] fag et favewor, s € 2 arelt s, T S % fag /e |

A &1 FWRRW : G A TEA IO | A AR : @< & (95, HUHA a1 |ed, H3-, ga-, @ fheey,
FARTRTOT, R, TS, T qAT ATV H G HEA |

T WIEU qen faar ; WURW UE Wy SIevE- R, T SR & |

Toraor yonferai : A=, BT AEAl St g9 soiad, gy fRfET, A 921 §@ w9 S 91 diedl 9ied 3T ared,
ey, faawor yonferst =1 foveraon, o stfiem, faawo yonferai 1 SIRe, 9o &= qen 3! aREme |

aféaTe e ; we] qun sirenfits sTafire, sgmaa arfeda--god SR Wyw yonferdi, Hiedl gr sEE, We’i w1
festren; HiaR Suey, AR, Sfai SR WA | QraistiTeh wamt § @i |

s agw ;e g, wehd, 3 uard, faeia sifeiem, TEdem R & ot W W @ Wet e offt |
TrehTe & A |

&, e R, srafire sidt 1 A 9w |

3 srafire ; witel R el # Wrew T fanvr SeewTeia |wuEl w1 gee |

JHTeRvi Yguvl : srEafea o | ediefaea sufire v frewmem, seia wifeq w90, @Fi, 78 wd afEsmel &
fore gataRe et guE qeaied, arg Yguv, 9y aguun frsr sttt |

arfent
T -1
LUs-h
1. TTAEA-AMA :

M= 79 9h fagra-aaeafa & gfaa w0 o aiRkfeafaet qen IR fagta wRE | 3 @1 Tefas o fim
YAHERU, YR Y UG, T qeb-iih, TIel ShReh; THA a4 10 qeh=ith-THA T, et S wd TR, e &
o ster frrefvor, Srofterzor e dtel 1 gElvor, faEIT STYR, YETIATG qen @ |

2. SAYA-yonfera
Yol FeM (fRmR wid), T S/ FT8 99F, o9 a1 TR IEfa | idrs, 39-3s0 Hicss, rg-3u
FHfcath, Yok 301 wcad a9 7 307 wfeaeh oA & AT a9 FEA, Fofq I, AR] BT TAGA qAT HqE,

IUSTSUA i TSI, Th-teh! TETH, e AHT0 Ui, g% ol fogwmE, favem & faviw wesl # awaedw yonfert 1
TaY |
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3. 9 gEi-Ho aTefa a9 v HEed ¢

FoS A A TUT AGW : HoS IAAN Uy - TS Fe9 I WAl Hi T qGUT T A, FHOS
FrEafa & fae sady v, weiaw srugrel & favs A &1 SR& | Iia AEerd-Yeiiadl & &y, Igar qe S |
4. 3& &1 T

SuThfeeeia Taede My q9 FEaER § WEREE a9 Toae faw | aRa § onfoe §9 @ Heayul ©8 gonfad &
FAaE R Gume (YRfa $H9), w¥a (Vefem Freifen), tW@fgm enftemeetiy, fwa (Yeafemn d@w),
i W, Fa (T he™ w¢9), Ty Afewifasn, 9 (Afes few), Stg gotd, eb/vamE (e
Hreat), Sfan faufrn, SemE sREdRiaa Yaer (Hew FER) gwAata e, sem (et faw),
fekrpTdy yefoa, wiiferst sTwfaiay Jwfaea gofaa, TR (Jame ElfEn), sefafwan famme, i
TfaETee, e (Seaw) TEHa, s Yefadl Iqwe wers (Rwry qrEfim), faemadt we (deEfie
eAIAN), e (Y=em weem), fafrede Teferm, o (R dowr), dua (Ieifan aemefe), are
(¥R difrem), <fimferan =, saet (Tafeed sfew) |

T rs-g
1. FfY anfrent, WrTforeR Sfent I o Ty Qe e

FHiy AHT : FENT T TEAvEHA, F9 R A AR F Sad qen wAtw qfi swEm § afre, e v @
Frefafed #t dem & weef §--

(i) = qen S W&,

(i) v« grvieon (=) ;

(iii) wwet ¥ droor Sucre;

(iv) =rft sfer-awasht & weiy & g ifeufaet Sqem wfed wefa qen aRfeufa & e, e

(v) S fafawa, siweia qen o= aeafa ok sta wqeil & 9dF & fau s yqm o fafv= siv-wifefa

&l & oT=wia Hfy, AR o, JSfadl &1 997 a9 IgIevArd &t &t Jfr—aiRk w & tw 0w vfafimi,
3T, T A S8 GR&, ATHYM a0 fHER sqervashand |

TSR/l AThT-S8¥d, T &5 q1 STTATIHAT; ST TEHIRTa |

. U, TH. (WgH ARt YY) Fagia, Sivd, yumedt faee, w0 ey aon w St oft (R W ween) &t sfien |

TEAATS-MRA § 59 ST ST, S i, ISiaai wt STALRN, Wraiih qed & fagid, 51 S o1ef sgereen,
fnem, wihfas T, &, TG a0 AT A § T |

2. 99 93, ] &0 991 STA- oot 9oy

T T HeT, T, ga1 foRam Y guifad & 9 s, sifaew, vt aun Sfaw qored |

T WU ; YR, TR & HRV, JHR-aG qAT I UG, TR JEUEA T GO A To-¥, I, &
Bere, e fess, e oiR & qersll #1 @R, Sa e qen 3= =ef offh, gar wRegwr § o wt yfFent, qa1 wEtw
Tt %1 e iR fmi, R ud @ oo & AT e wt ek, 99 quiethe adn HENAET, qo1 w U |
Y& Tl w1 k], T (EISA) iR &t (F1eA) =% o T . |
- favre eru:

S fawTsrent 1 STAUROME T SHIEA Yoo Sqaedl § @Y o491 a1 a9 J&i &t yfies1, 51 Safoad o fFa=m &
Hay # 5t favrerenl &1 foehm, A Semnt feeriet, fereae qen y-vaer frew, fee &9 &1 qEaty, iR qen

et &1, T 1 ST faTerh Jaee qen qaieRy Sedt g | S w6 a9 W, i Ste g aun sta fasrees
Y, FAfAq o1 J&1 1 YT, ITer wE, 9 S HE, U9 991 =91
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3. qateRviia WX qen S fafasra:

TITeR

e a1 Hew, WEw & fagi, Fedwt, garfe qon s fafim amaea nfafafiei SR e, fmin aon e
RS, SEEA g 1 ToR0 W YuE |

qH

TR, favasardt areE, WeRa gumE, Sieid SeR, e, steita awl, g qen f&sv & 3ur, waiervia ST sam,
Haq foemd 1 STaumon | waiaTe §R&w | a1 qon g8 & fHen, 9rg, ST a1 W@ ygue W R qon Jwa™ | 9Ra |
ateRe Hifa qen faum gateRia yae qeaied sa favrst & fawma qon we § nitfeufas ok gatereia w@aw &
sreifur e |
4. 3§ GUR qeN oS el

I YUR Ht YA STEERN, Tgfaai qen gfaferi, firan ok s7 3w, sem &9, oiw 9, fore, o7 951 ger
% IRATIS Tee], siSl Scred sisl 39, Hafd J0&o, WeEfde o1 a9 @ GuR § 98 YR &1 3TN, e s
T wEH, A, HId qen Ffashel TaERer & Yy ¥ S0 a9 IS, AR SR, 99 SA{afeed qared iR Siv
T T qen AT W | - ST A8 Hedien |

T 0312
TUe-F
IRCERCERCRC LR AL

3exg qen fagia, wfafie, we s e faet, waq SR W9y, SEdd, 9 o, qHAE W8, SR % e, 31
oo 1 T, A o, o ST STHAY, STHR S:-- (i) Tord fadw wt A, (i) gfwel e, (i) egEem,
eeltgfa e =5, (iv) srsEm SR (v) Rdifén qen sifvremes | wftrer Suri & faeror : wdtor 9= wfufa &1 7w, dgw
o FEWITiTaT yeief |
2. A1 1 &GS

T A1, iR adl T YA To GHfAA IS & SR, o WHIEHA] 61 9g-3evdtd faswm aon a7 Sent
fohTe, T SRS qen FT A, a0 G § 3t ffae, 9 fafauan aon o= sm, T a9 fEsm | gee
%1 SAESH, w1 HTeH &1 A ST |
3. a1 faeR-Fer (AWM) a1 -Hag

YA Tgfi-Tg %1 oA, S, S 9 S, ¥4 fauM, We (VUS) A (AegH) e, IdqM difue Jfs,
(wrea) At 9fg | e fafa qon sfiee s[@ve (@) | ST TOMT, SUW de ToE (WoE) YRIE, ¥ e gRl o
TSI STIHAV, Faig qen wfagel & faw e gemm a1
4. e g 99 ST

T gagu-waam & fafi= a0, Amfes qon Amfes of®d | o9 SSitEd & qove fasia | o |qmet qen ffo
HeHh a1 & ahel & Yol & |, fagia, 899, ToR, gfaeel stfysea qen fmio

TG
1. o1 aiRkfearfaent qen Tenfa seafq .

7 wifeafaant--Sa qen o199 "uesk, o7 IRFEfq-3, o7 TSR Heoheudl, Iiefd Gheud], TRfcafast Jesm qon
THIRY, WA IATend], W =30 a1 il ey, Fideet ararene § IR @ (Y@, S 06, TEor qe &) |
IRd § ol % TR, YSIaEl &1 UG, GANH qd 9E-dAMl, gEfawd, afiel fawsH, auefa w@ueed qen
FAEfa-arfest (TERET 9 SReRe) & e & fagr, a7 ufiferfads &1 @Eu, fw 3™ (FAa ) | Tefa
FTeafa i WA STfTT Tsfadi § fteht, smgd] qen At gufaa qen siweiw seafai w1 afem, Twasfa, e,
foreor qen amEafae fodamd | iy aeafaal & o) wRE a iR faureaa & ywifad & 9 wew SR IR
TErEfTR Hoe |
2. 99 YA AT ITAHI ¢
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AR Yoel/Aig a9 39 qisrmd- - qen freane sfafuai ol fagra, wftees wshoai, sierw qen fosh,
TR-ThE o7 3R (T, . Th. W) aRkarw iR &, Tig e, e X, faeed, gene (), W, 94, 9™, iy
T, HISHITe arE R THET, Fed iR el TN-HURY, HHIYA a1 192 | FTs3, Towor iR gfReor &t ey
3R wgE, UMY & W faET, oI qen Wed W, WR-STHIEArehiv, Wi aifya qen faga wieewi | fafym wrs,
e i, o v, wEge v, T, SwE, wEe se-fmi, o swEn; fua (wiésa) se-fmi, o
I | wRa # fafya s SE wt adu ffa ofR wfasy # faer diemmd | <t weTe qen Yo, e @ wes Hie &
S 1 adae feafa, FTse YfaeerT, SFH THE w1 STHR], THEE qe1 GHean |

HTS i HIFIH AT, HIS & 9 YT JTHAMAE, TS (foaRr) +t qgam--um= fagm |

3. 99 GR&1 a9 9 we {5

I %I Gia--ara au A9, fasas A (TS, H-THIS a° SR, A IIHT FH T W GG 91 BRE
TR 9% | Il St &fa wt glEdr, &fq w1 WEY, HRO, AHYM, RHEE I a4 THEE a9 o Fa=o 3 @
AfF | o A GRET--3uH qun fafy, sifw & s suEm, snfde aun waiaRvia @rE, wrgfae struered &
o1e fomeR s=rE W | o que qer |l % QA W0 b1 Hre-sn-Atrgs (Co,) # faermm § yfienn | T qen
frafem (ST, 9 9RE 991 T SRS Sk R s w5 fafv= fafuwi, s= Sital, ama game, stfasm,
TR TR (NfERT), 5, el S (SEE BiET), S, T AT &1 9 & GO W g9 iR e
4. 99 SYeferaEe qen faum

T SefaEen--wifas fagra--arma-any faversm, @i ok gfd &1 sehe, WS qen SRiNg SR # faveryuit
HT @ A IAEA & el ufene (Yed) # uftads, SR w@ee w1 yea fruftor qen e, fasit & qen
Heehtiarsit i sffaeer; Frfaa fo droor ) yfret | a9 =t Scaeswar oiR g &1 wmfse-anfiis favemor; o=t =t
el qen Genatl w1 HeAH |

faem-—= foewma &1 3R 1894-1952 a1 1990 &t WRdtd a1 Hfd | THF o= ifq 1988, a7 MawA, €I a7
Yoy, Afgentsii 1 sraed, f SwERT ¥ Heiftd o= tfaai aen 77, foer qen R-foer 3amg; waq o7 yey, sienfirkisto
ifoai; SR q9T SEATHE qRadH | fash iR aun anfeht @ geme 9q fram, strevasar; e g, wRda
9 arfufrm, 1927, a7 WRew fufEm 1980, T=rsita TXeqwr Afufram, 1972 iR STH WeM, YRAE =R Higar &1
IRt § STITAN | I T G BT TS SR | |

FEEIE)

JeA-T5-1

|ve-H
(i) s q-faga ¢

dRHed (IRar) et fig, geat #1 3ty wa stafiw w= | earufelad wd gedt &t 11y, <aemet--%Re @
IR, oA ! HE@e, Y- -FHR, THE, YHH-TGATE, R H [HuAraal, doal, TRAm, haera! | ga=m, T8
IR @Eal T8 7eF R e | werpiad fover--wew e fenfafy, wqg 9o fowamo, <ie faedfrent, wfeafat,
e, TTESITA TaaT T | FEIgT 3R WEEER |
(i) yerefa foa v ggu wae ¢

3R fI ! Y[ STTURNT | TU&™ Td ged & | YSTehiaai, Jaur Jaehfa Td TqaTg | Y3 <% @
! AT | T fog SR 3! e @ o faga @ waw | @i e, fafae Stk s fogT @ waia
a1 § of st faw o1 ST | WRA U HETEY HI ST |

IS RIUTE T 3! AT -0 T WG | fore[a grasta Sagd | H&T ITE 6 Hagsh a3 | IR Yot Hagd
ITT | ITUT STHS 3T | Y-Fag # g Waew &1 gyt | hifers g vgfa (GIS) iR et swant | favasardt
feurfass @51 (GPS) |
(iii) HCEATHE Yo ¢

FqAFTR WA Td AEfEs TS, 98U e, gfhee wd fasgfa Sefgast aon guen (wnfew) e v uael &
yiaee--fagpfa oy fosfm S #§ fagfa fogew | faeaw s & siwvia @fe @ Il &1 =FaER| 969 W&



[¢TRT |—@ve 1] T T TSI © T 35

gy-fteter we forn fafin | som, wowq, @En, d@fa (Sie) @ gw faum foma &t SEres favawon ) sterifya
foaequ | freeita we fawqu & 9 w1 gae | o wfaret =1 o=

grs-g
(iv) Sfarew fog 1 ¢

fq-gRaT e T T | et SR gau-sieryd | Siaren & ufwaen # s | fafie yeR & g e
Tedsy Tfaam oawe, queedEe T g0 wqg faed stere § gem Sfawen w1 sigyeEnt) e, g,
e, whEAEfem T Teisien w1 erfa faww, PRt sfwem @ fawmadt ygfa) teRfen, wreEme,
Iemsfen #1 Wit Swifa | SFifre, et w werifean (sevmn) & faswmardt vty | frerfes wrforsma | wiieamn
FAHfI-Sa 3R 371 7EE |

(v) it T& 9ra =1 yfaq ¢

W STl T TR : TR WS, ST W, HIA-WH AR gk W a1 SAH1 faday | IRd &
Hgrd et &1 foaaro e aeitew<on | wiftremd, aFefasTa iR enfted Ao & wed # WA & gyt fa w1 wWiw
oo wd otem faga 1 sremEe | g W g - M | Hismagd, afiuestfs, SR g v sifae s

T | EATF AR § IRATT TG H Toarg S, U a1 S SRRl w1 e | WA & et
e | fewrerd o o |

(vi) Sreyfas wd gSifad fes

ST 5k 3R el T STTSIhT TTHT0T | STETAS STt Y T | AT | YA, YRR, aferd dreehdl, IO U6
HOIA T, STAYA HT A0 | el ht STeAent o | Sste wrEn faw | davse siaden | w1l IR | ST9aTe
it seRRfafa | e w1 s dimere TR e ee @ gEen @ Ty | 9t s 3eeH | del & St
e | Sy, G A qal & feaw e st fmi wered % w0 7 St | gr-qw wfafen | ween-wre, Jw-om
T qAAd | Y- §=T |

U 9A-2

(1) @f= fagm
foredt &1 9HQE o wHthfa Sfietr | A e o | fifea wafufa & frefia #3 & faT 3&qu sma &
39 | Fomedt 9w | T} foreat fagm & @ |

Yo faafrea gaueel @ 3us SUweH | W Sowit @it & gehiferen e | @frsit #§ sgavtan, fae w,
fgsTaard/sTaesy, THe T THiv |

Yot fafesre @fte ot & ifaw w6 qamEfe ago | fafasd 1 @S e | Mg 6 w6l Sl &
A @S | e, BEHS, GThHEE Td TEe 97 & @i |

(il) AT a9 HEd AT ¢

AT &1 IR T FRee | Uearse-THAiEe, ST-STge-THTeige Ud SeiTse-araarge- fafes we™ &1
Toreeer | fomm fagra | Feita fade wd @it | s et o1 ST TE T HF det ER HEw | IS, WiEAwRe,
TgeinmEe, STeufafers Ud staeufafas, arieEe, Welune wd aria et #t Seravin wa ety | wreferge | g
woTeTEt e &1

FHET B YR T HRE : BT Hife T T | graeen (b)) Fram | aefirs o gorst s & fag gast g
® T T TR CE AR@ | FEad Yl w1 TS (FAER) To G | SAHHE, ouT o 37y fafersn el w1 wraiaon
QS I | T¥Efas SR | TRl Ta Irgerno, firierse | wrRa & Iqane - (3 739) |

(iil) srarE faqq ¢
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st Yt fmie w5 afen, yEER ol feltved | eEER (dees) & TUivH | Eew iR sTEew -3
iR, Feaoi T P& waiero | sTewrdt Hesht ofR S &5 | STt WE SR 3R wEw | 9 @i e SiR ST
e | WRA & STIgrel SIfvr |

qre-g

(iv) smf¥ie yifew :

AH, FITTH WSl Td 7, 3k w1 fEa wfaw | oraew fA8w w1 wiieeor | @it g & fmio o) wfem)
3T TR 1 501 | STEH &1 TS (FAEE) TE HIEHl | Ugeiieh g0 T &1 | Tegfataw sfiam, aien, €,
e, vitem, sre, Het, fedfem, Qfem ok oifem @ s wfsi & el g fde @ yfesm, s §
Hraen T YAfeem o1 fgm | ai wfe i) afte g w1 wew o s g et gwem ok
fram

(V) &7 offaq

gdeu fafy--s@gf, qiifesr, (et @ yamwtes | gieeas o | o[k =g &1 swe | =W e
T &t fafeai- e ores, stenfire wf & s wf gwem | afer gesie e s g9 e |
(Vi) g-arem fagm qen gatereia yfes:

T 1 S<RENT AEed ¢ TR AT ITHINS HY FAES| Geat Y HI&T q1 96 T qeal 1 faawor | 37eq A
TE/Aw T | frea Wit @ a@ | Wt dw & TR, e gen | aagfiea ok aggiiea | s
ISHIfhT |

YIfash Hehe-a1g, YFEeH, e AWEH, &Y Td SoamEa R qon =i | Tedstn | Ieiso &
qofeRuit gurE, faga @, sirenfies qeon fasemfaes stafire fraem, Sdte &1y, @i smafire o1 & iR vers T
HTH T YIS A TG, TR TGO | G0 FR&T--wRa # faemdt sar= |

TfoT
I -1
fopcdey
g stemfor
gfen gafe, Yaw onfyqar wd wdwar, 3u wufie, smur, faw wRfrafedz wfgw wwfe) smor (M),
Hol-gfieet T, sifvegfoe am e sfraafre afsn, eas Sumo &1 g, TR @ W TEEw, |uee
gD w9 o1 I erfvatore W | fgumdt wd sfida wwemdl & deevita/ates Ta e e, ST e
gt T |
< ¢

rIfeh GE&ATE, AT Tidcd, STeehel1adl, G4t HIEqHH T9Y, A9hal & WY SoR &1 Y03y, iy wv, sfeos g
HfeTss; STHATTR | g & W Widd, ATharad, Aifw Taskas, Sfeass @ sifeqss, @i &t o fafy,
Steniferaa | fafyea gameRal =t dum aftvmn, stfafiea gamed, o= (SfRfe T 33TR) TEmeRe Sie 9o T S |
fgon wd e warRe (Saw qediw gfafai) &9, 7% @ S, TRa--ss |

faveifoes wnfafa :

e i fomsli & @t qen gota fdwiw 4 qen i fomedi # fadta wife weiien, fafea 9 &1 T, @@
a, 4 fowrdeta YEnsl & o9 ®t agae g, SWad, Mo, e, o, Woeds, Jeges, TE ad Qg
TfaRaesE T 3% TUIEH |

qre-g

IR TThe THIHI
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ST FHIHIU 1 GITEYU, FHife TE S0 JIH Fife A1 IIH =G H1 GHH, GHAR Uk, U9 Hife & fohg Iam
A & A, W, FOR w1 g fafes ga faa (sTR) Ui At s Hife & aw gHie, T wer @
o wTeRE, STIE T, SHAER HIM WHIHI | TR U 9 fgdta wife & Waw wHiwm, o g w1 fakon 59
T 9 2 | et o faawor i fafi

e, Tdfet qen g9 wifawt

A Ht R Ta AN, FHREE T, WA e, T | M, T/, ey, A, 1 @ Hi, St &
TRETU, T T & I A, DR B (90, DT 9 B A HEMY, TR goame w1 fa, gfdy & swwia wfd
HUTTRTT HT g, w1 T feafas 3, =, greamo dedt, wieqa w1 & fag, gramEee/ages w1 w@fiE, @
formedt & w1 WrETErRR/A=er |

I W &1 @, I T 90 o & o=ria WA 61 IhEEe/aged, St &1 e, 6 &%, 9% 78 T
JuiR, I g Favei it wrree/ae, ST/ A w1 T, erd s, 16 % qad |

wfge favers:

rfew wd wigw &, o Turwa, Sifee TR & |igw wer &1 Sihe, HIdig § Yavra], TIE0 Td %, SRR iR
Trefta frdetier qen STkt Wifas = | STam wife sTawers, Tigw qoaHe o Aige qHiw |

At &1 SATIA ¢
STHTY § %, oo Ta U e-He & G, HISH T8 Wik & T4, W o s |
I T2
gUs-&
EIER G

e, STUYE, T 39 §E, WYRI & 9areial, faum 9 o qeasiial & YHE, 9Edl-99E, FHEd 9,
HEAt-THE | T & U, Y& TUSTEe i, Afgdd [UNeEsd Yid Ue gaciitead via () &9 % fawr, ikfia
& |
et faersm

reafas e e, #Wua aq=ad, Rey, #ha &9, <Aan SIRuRey g #fHa &9 & AFd gC arfas §el
frepma, w1 quiaen & &9 H arsafas W@ e | weHl w1 9iad T UE 99 9iad, 9ed aeadl W 9hd
el % O ¥H | {UE GEed, ST GHeRd, dTifas aon i & wt SfvE (wenedi) @1 & qen wufaey
STfiree | S (wTeredi) 1 gHfa | wel % STl a9l Sl & fow wE wem sifier, widd, sasedad
ARSI | FgA ATl Herl 1 STashar, T STaeharsil & 39 § qRadd, T Hed Jad, 3feas wa sifeus, a5
HHIHA |

gty favarao ¢

fovaifoss wem, wiel-TAM Wed, Hivh &1 T899, ST 6 GHHS T, T J0R, TR i, dARi S, fafesard, S
ST T, HR GHIH S | TR0 Fiafesmn, fG¥ifas s |

e Jum

Yasw I I YR g, MU YEIA ¥ U6 gad gW, sore fafy aun g #) wwen fafy gaan ) ofees
qen fraa g9 | yooRite foskn 1 g9 |

AT STae GHIHOT ¢
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i faweli § ashaen 7w, o1iftres stawal wHtento &1 §&qv, dx/P=dy/q=dz/r; YR & W00 &1 T, a0
T, BiFaT sTaswe i, YoM Hife H1 s Taher Txteww, Hiet sfyagw fafa g0 5@, gt =t =@ifde fafy,
Frara ot @ g fgdta e & Yo atifvren stamat aeieo, Fid 7g & THIH0, T THIHT0, AT THIHI |
HEATHE TIeeivor Ua HFget SR :

weres fafiat : fgfawsm g0 e =R & S a9 STetsa gHeh ol @ g, fraaefa (Ve wREtr) o

=A-ThA fafeat | Mo frisw qon mew-ER (vaw) fafiEt gw, mew dea el fafy g Yaw weeR
% T/ &1 86 | =S 1 (ST qA1 I¥H) q1 AUTS Y SHqav fafy |

e wurhe : farrea &1 fagr fram, aaeet frem, meet & 99 |
HIYR STahel THIH 1 TS T ¢ IO AT T hg—forferai |
FHPR FARYE (TIA) : FP § ikt &1 W9, foaey, age aon adw, fgenurt wefa, siwi w wfvrda qon 7@

a wfsmd, faear |@immd AND, OR, XOR, NOT tws fawemds ol §&Re | 3T Uit qen dreqsn i ygfai |
HIECERFANRERINE G E R FA TR R Sl

sifafea quiferi, fafea QUi qen arfas, fg TRea arafas qen < quiei &1 fregor

HeaTee faveio gueesdi & ga % foig weriien a9 yarg |ies |

Heees favewn § ot S ool aaens gett gfafedi & fae afas § s weeE (IRme) &1 faw |

Fifrt T T it :

e e, =eRlY, M 9 R AAHHER Tgiaai | € T Hae fag den auiw & wHekw, dfiee &
TR, SEw@-ul 31 fawedi # gg fave =1 )

Hiqed FHIHT, A JaTe $ T fger o1 Tfq T v, Jare Y@, & &1 99, fawa yare, fgfada o siem:
gt 71fa, S aen e, yfre 7ifd, S ok Mets & IR yare gfafswi #) fafy, e @@ & fae afem =
THHT |

i3 gt
I T~ 1
1. w1 fagia .
HHAEHT FifAhet w1 Y-kt iR gt faveryor| &, firR qen firr @, Tfiuers o, stfufeses () |

3¢ HUIhI 1 WgeH, Thd a9 agfafdet o s Fwer | Fifsh d3l &1 W6 &9 faveo (Tewa a9 f§ @sg wife),
YRt =) swfaew nifa iR wfass qoit i, wo@: feison | geer =em aun SEen 9 | gafas i

2. 3 Tt

q fomett 4 vfoeer ok fogfa, g yfaaa ik famfa, @ fmiv, YEia yoary oo, aacfasar ik fammefirea
(Anisotropic) wfrea-fasgfa dey, ww «1&fa (Uniexial) swRw, arda wfaad, =09, s om0l o STo&q0 5@
3@, § Jaad iR oAl &1 fagy, stoeaw yided, famw, dwi ) Vv, gefoe fam ggs sfaew, H9e ik gaet
Al ot <@ T, woten R wY, famfa St dwer R fawerar fagra | ot afsmRr, SeEEa s |
3.3‘a°rﬁwﬁwzf:

39 el F WA &t ga Heeut, fReeta uer, freca vl 4w, fasag o fgsiwt o s, W=
gttt aerelf Y wee iR Tuie, seu 1 S SUeR, wfes, qawr ok S e, fafie ueredf @ wmm=
SIIAT |
4. fator faga -
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T #1 9@ favers, 3eR it SfR-31g TR, A gt SR "Y1 s fad=e | g8, @y ok weiten
e, T, W W | s weie ssfaai-3 € ww, € W@ ww ol wagsrent | AR iR s 6t ST uEnT | gEum
ol *1 faver | = S R yEaw | 5, sremgfadai, o o e e, feurfa, dreee qen s uftspfa @
frdegon

5. fmtor yeiy .

IR, ST qen =, qaigama-TfaaE "1ed, =REmdis] Aguies, i, STiyed, THaree @l 6y,
e ok, Wgem-wR faveryo, anftar smied, o€ ok Wt ot ww fremw Wi we et - -u st @ faee, §
st 3 frewl, uered stravEsRal A, faS SAMYHTTET, HIw WS, S IO, T Tei - faversor o s,
Tifershia o fres; G sET: e dnme-we o farrets fafiai, aieet o wwRem fred, wha
it iRt et | e SSTad « ArTa e fawersor, Yol o Yeig a9 qaEigar aeie | IREs ge e |

6. ANTHEAT & TH ¢

stfenfers (FHR) WS, YaTE Tiesw, A FER wwsii-wed, S-99 11, dreg 1-2-3, de sfyagm ik
YR ST (W) |

I I5-2
1. SSHTfART :

qen & & TH Hae |

2. 3ME. . I9F, SUF AT & ¢

THAT Jooaed, Tl WIS YSoaed §oM, T 591 ao1 fg-ie oM, ifh, S a9 STaaie &l HeA1
T | TH. 3%, Qe ©. o776, 91 § <8 Yo, TH. oT%. §91 | qavoee Sfehied, W, TR, S99 § Siefal-STqehied,
IS & A 1 G, TERA qo HWied fuiton, Jnfeusw $om, FreRem qen S ot &, 39 Sewst qen et | i
3o, 9 & aifcar fasr ) s aun S, W qen tfaftem ATy Turk; el 19 favee e a9 <A hert 91
AT ITHT ||

3. HEAT-3HA0T, T q1 ATagehar

T qen fgfadt o =rem, fowafia g8 @ So Sfaw, yoifed qen Haa Sogd g oA efav, sear-fafmfas,
foafta qen Haedt gomm siww & g fagr, fafeo fam, wm ok R wm 1= & "9 s fafme, Jeas
forgeromn | o1 WU, YRitaA =sh qen O, WS, Afvad adn TER g qen s | yetas g & 0 o aen 3 99,
TRTa W51 A ST T, el fafd, Eed YEhie, AT WR e, SR TRt |

4. =8 I qen foma w9+ ¢

sfafes=Tar, G a9 Sl GHIEHIT, G 01 FASIS TaE, Bl 1@e Yo Y@, 18y yarg @y ik giies &
fagra qen ey, =t weie <ie # ¥ yamg, WOt STl Hdrew | fawita favewor aen fagel, s, s@, Myt
e straraarant foaga wfe Wi & foe wora &1 g, SR a9 = WK faa wfe w95 w1 gAE, sy 39 9,
THTE STIER, JaTd A1 Hfd 8 & IUEHT, T8 Q1 ST ¥ad d, SO g, WA a1 w93 e ), fafv= fawa
v S T YaTed T STRE, e stRerw, ferga Seare 1 sifdies faeem |

“fifaent
¥ -1
gUs-&
1. FeAfEht ARt
(%) Ho7 Tfaeht
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THAM g a1 FErTEnen i, YEE aun wivia STE H WU | The FHIHI | WWIRE Yhive | fefifera
TRV, TS AT TS T, TUT BH | STTH T AU HIRATAH oA, Feh! AleTsh |

(|) &9 e

Y, WAl S HIfe, WHAMIHT (s qo1 MU, U HT THHI q21 36T T et § 30D A9,
WA AIAH 9 HE T I, TR e, faedfam, ftee & fagia @ wne g

(1) 3z e wfat

A HI, TS AMTH], TS & J&A Aol | g fie +1 1fa *1 SEer 1 gHiw | g fis =t o g 74,
Huier TRt (SR Th) |

2. Tafyre smafen, 9T qen sanfadia TeRTiRTeht |
(=) fafyre smafeyent

TEFAETH TN SR ST NI | AR FURY Ied Gar, wre gfe, A wfegd, faran o erer g,
MM o1l ey, &9 YT & WS Iy | fismewnt fo, wqw st st wfew sifiert gt % w8 T

(|) T

WA 3Tad i, sTawfca drer, Joifed Sre a9 Tqars, foeas | ag § ek 981 | Tawsa e 9 S=tahy, yraeen a9
TR 97| BIES o FAGid & TrEd qe ST9e |

() <t g fagm

Wi @ fagia ¥ wada qo arveda & frem, sweh v faem # arere (o) o, Tae o @ 9, freas
T, T TqS Al Y JOITEH, Ui qen e foras |

3. siifaqert vy fagm
(+) AfamTo

YT 1 ATTHRET HT TR, <A o, a7 Fhedl g SAfaevl, Asheds sAfaswormd, fafay fewogs safawm
AT Holt - SATTRToT ATt | BIATITR A I WS STIA |

(@) faad
TR faad-Tea @ fog (), favan fog, faed afé,

fadsT ga-ema faedT-oT@ eed S a9 S wie | FeMe §Hed | i sarid (Fee) #1 T §9 'R W
forard= qen wisit Wantvl YEfeg & faveo § SIyanT- o<t gRe g1 faad= an ameta e |

(1) gt Qe SNYFE YT fage

Y@, geira a9 SEgara Yiaa TR o1 e adn AR fgervedy, Iquie T wie, Yau ikl 1 YRR B
fagia &M, Ru-I3a0 qo Waatas sead qgell § Tg IRET, Iare TRETT The W W (WEE), AE-SAETERT
% 3R @ Uik | Wt qen diferm-fEm AR AW yEe w foRivard, wenfre qen wifers wrergar, SR s @
TIHE T | TR G & foe 3wl e

4. Torga wd g
(%) Teer dga wa feor gt

feor 3era ® AT TE TG WHIRIO T ST STWENT | 3w freera i St sifew fawa @ agya yeR | gfafe
fafy & ST ergEn | foya & wRw fave @ &, o &9 # f5YE W 9 TE go Aol | ey, Yo | IREE- ae
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HHEN h1 TA-Teh T Igd &1 H F1eTeh q91 WAL Nersh | TFah1T RIS, Th 0 Frafehd et | Aig graeh g qared,
e, 31 g9 |

(@) uw faga

fortae fram T ST ST | Sri-war e R %1 frem, B w1 fem, a1 e | |- e=ie W |
JAEd W (9. ®1.) UReY # Hiem Td 9 e Y (SR TH. TH.) A TE. R, 9. 9R, Td TE. . SR
Ry - - Jviteg Ta FHRR TS | Ul % | IRt (2FawrR) & fagia|

5. forga gt fagia ta it fafeto
(%) faz@ gt fag@

oo o1 T Aera w1 wEEw | frata § ai wHieR | wefon v | afewn e st fave | yurd freeran, dea
T ™ g | faga g & giew, Hemae Hiehur ST HeuEil | GHafieh g # a0 SHEw |

R WA B IREH W W qe STIad | B el | JHE T ST vt fadaor | Yo gehioi |

(@) = foorent feaferzor

Hitent fafeor wd wiw fafeo fem-Rwr-aesmm frem, o faeamm e qon W@-si=a fam )« gomm,
6. A TS Wifersta sifawt

(%) SSHATIIIRT

IHATAeh! 1 720, SoH aen STUfash= Tob T2IdT | IHaTd, TG, YU, THTEa Yo a9 Tt uited T | ot wa
o o, firew wrawen fom we vamftew fava | arafas o w5 ot & oy aretara g, sfaw feudia |
amfvaes 9 & forg deae diesmE faao, aftass aftae, aafayrsE, difaa v S =) fafire s w1 ggen-Tt,
IERTEH, TaTE Tagid | e Hee T STUANT | TR FAfgeTq v TG fage, Ja-sfea gae e hi
EaR-cul

(@) wifersa sifaw!

TRT M G | S-SR /e | TSy WHl 319 %1 SHRTfash a8 | S=erer |41, =[gH a7 T IR &
oo # yrfye owon | Agfsss® THu & 9 | o1 i, TTEon U | AR QT i STTER |

I T2
g rs-%
1. FaT=eH FitFei-1:

H FET gaar | AR gHtew v g | sififea fasia ) ww fara sifém e &1 ga-gaa s [TeeEa
T-3wA (Yhe)] o # wu, afifa %7 § &, Paw mad e | fava Ry wd AR Afewt g wred= e
T | SR T § Saq oty TReed o Sg & ot Y3 1 ST |

2. Far=en Fitreht- 1| wd wemy et
(%) Far=q Fifewt-1:

Porferdtar s ® w1, staeensit w1 T, oTgS # HE sraeH THGIA | RIONT FAHT GHET | FEES WA | 3TF T
T Te IS WAkt AT & TOTEH |

(@) T feent:

ATl JAIT, THAH T, TGS AT St Y& HEl | TE-TH (TA.-TE.) I, - (H.-9.) T
TATY] YT HT WFLH Yeha | SIHM YT | Fish-shie fagia Ta STy |

3. aMfoae sfifaet:
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Ty o1v] & Sui, FHTfTE TE sl Saen %1 nufhew fasia | THA 99E Te onfvash STEET | SR THE Waed
fom | wia-fag @ QA TESSH WA, AEE TSN T oNfvad RSN oEH H1 Hew | Wit we
TREIE | T, T, 3R, (T TH. 31R.) 1 Wi fagia @ oy | o gia &1 mefies =amen @ g3 7gd |

qUs-g

4. Tyt sifaent :

YA TUHE TUEH TR, S8 H, SV G, GHAI, THE e | Wifg-sgwfas Hefd 95 T guant |
TN T | S it Yo TaT, S SV T STh=<d 9 | AHF 9 H1 79 f9gid | ivwE 5@ w1
yq@ fasivard | Ty 1 w19 disa--%hadl T& g | e 39 § 9Hal 61 SeorsH | T 36 & STiaies =l |
TR Hagn faga & an & mufasw aron | Tty sifufsen &1 (1) -7 )| T faget @ deem, st § st
IAEA | AT Ree |
5. %7 “fifqert ©d Y Stareen Wifaen :

(%) % et

T O HT F(HI0 TH STRT ST | TRE 1w | TEH &t Farsh WE | &0 ded TE e o= fen @ &
FATUL, Tl o THIHI HI Wefaen =aren | it st ot |

(@) 39 e Hfqewt :

T fifea Wt 3 w1 Yee fagra——aras fagaldt we eTgEras | Sfdarehdl & sTE¥d, WEER 9WE,
SSREA WY T STIYAN | 399 A9 SAfqaTershal i JTefHeRdl ST |

6. SHAFRATTRT ¢

I @ AW FAFTAF -p-N-p (R-TI-H) T -n-p-n (W-H-T7) AR | yaui® & e | Wi gads
FET (Twgd) JFET (Suwddt) w8 MOSFET (wa it T8 T &) | sishia geragiienl-Jeita qoamss, < ania fam,
THER T FIHM FROM | Tl b qR9e, I gl (ufifer), 91 9 ARy U6 g 90 |

wifeTst
91 93-1
EURE IR

yiacet gufie @ wed--wifawm #a ok wiferar wafe, 79 oM & ¥9 H Igfes W), agies | s g
T, STHAd qe1 Tad YR & Agiess o), W S8 Her, Tiaa s wed, 9fcu-aH agfess =%, 3ud 3R
Hyfaey e, geei iR Agfeas ol &t yHwer s, agfess WX T g qon st wufasy yemm, argfes
= & JE@en H1, s H, Wiawar A, g7 weam #, qon e gan feufa # iR e Arde 9w R €@Ey
TRA-heelt THfaH], e qon fafeq & gea demst & e fam |, 95 gemnsi & gaa 99 qon Sienmnis &
T, Tereehl-henll TR, WIHdl S We, Aenafits wed, Tfaare T8, ared &1 =R, Sefd stfgdiaan
3R wide &t fafv y37, se o1 Sueh emeu grn fruitw, fadqent aon det & Sta W Y9, 9 §ad o STEad
Yiferehal s, SThT YRR Hae T WA sied, TRIAT Aehia S@el & |H= o7 o |
qifersa STFAf ¢

Hfd, Sfdar, 3&, T, <Aad i, Jotdl, Here gfaew, [OM @S THY, 92T & SR 9 o 39
U, FYEY =AGH T SARAD (UA.HY,) ST, Ta-Kihad SN AgHs T899, 97 & UHd 9 9g-J=d
TRl & fau w-Ta i, JEaq T IRas swhas a1 36 YU, AU STefieE & smaftadd & foawm,
IrA-few srafhe, wegad & wRas, sl fafy g s, siferae weifaar, =[Aaw o, =[Aqd wEar qo
SMIREfda <AaH HEa, Afhad FHIfed 9 o= SThch] & TUIEH, ITMH &A1 Ht YRON Y3 a4 99 Se1 i GROT,
oS SATHA |
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Igfesha 9 STAgfesha TOEu, Fids wed, T, Theu, 94 fradw wafss, g @, e, weice dwfaa
ST WA T fasTea yAfaed], 99€9 9 SHiMa TE, The 9 9g-Y9d ded 9l & A A g, TE,
efaar STgaTa THE $iR 36 gea yiasw [ureH, HE-av wHeH-gegdl TOE 9 7S ISTH e |

forgamerar afeg qon wh&wl & WY 39S WoY, TIEAH IAdH () 9 4T AT favarea wRies |

HHA g & TAU HIeurike s s iR g@at @ifa, fog wem 9 g9 seadq, faaseas fafga-wife e
3R THHT W, BT - FoAE 1 S-giaed wieor, wWau e, facrs aaa-ia-feett wieor 9 mits wieo,
IThT GG o SIHT THHA |

TS H TANRARE. 9 30 [Ured, ofl. . 9 QLTH. .6, 0 Hi o HaqiHeh], STTHAS STha |
e srfufa ok sger favarwo ;@

Yaw wifersa feel, =maq oo &1 fagra ok yerwr faversw, ma-wrkie fagr, = g, =aam o1t
SMHAH d TAH! IRYE, T, fguma fren it sifwvil § =Aaw a7 fagra W snaia wefwar WeEm w6 saia
STheAh, THA faversu, as ey, TG THISEH 9 ATHIUY agus, SEISE SHIHAv, 9% 9 SR Hewsy,
HHIFEU Qe @ wafear favewor, Sivmiee 9, YU 9 WegERw wewi &1 ewed, MINQUE fasm,
TEA-TEM oA, wermed w1 D2 7 fefem & T2 gfoeyis 9 37 sgwam 7 o, fafasm fawemwo, fafeq
wegey, a MANOVA : 7& wes fazeiwor, 3uRH faversor & e |

yiaeea fagia aen g &1 rfeheaT

faftea wafe 9 we-wafe Soma &t wat@, wfifya gafie gfoeem & geae @, gifaesm sfieas sifiser W@
Frgfessw Fiaaa-gfaear & @ iR fom gfaeeamm &, wltea agfos gioeem, weg gfoee ok wivq gufe &
foau 3wt gwifaar, =8 fa=aaq, fgero qon ag=rw gfaeaq, T s1gan s 9gas ol & faq o[ 9 qesE
wgfaai, fgmror wfweam gfweerm & Wy o sue fom wifashar srqutfae oy gieras, - wfees iR efaes areaen
H SATHeAh, AT - ATFIHT SHherh & Had H N T e, ufaaaa Jfeai, Fagreiet sfuaged & fag amk
Y AGFoSh I qHAT |

fraa g freet (fgen anffenton), agfas wa fufsm gwma freet (wm wen i Fifes Jeoi & @y fgen afieo)
R e, R . &, T T &, 7 I faeerm, oTqu @S ANHeT, Seahviad § Wqa i Geheddl, o.3TE. A,
&, AU &5k Ulary, @ SAfYRE T @ 24 3 UE 3 WU AN # Hahew, fave-&5 ok W s
aTfieReT |

I -2
1. f=nfire wifeTt:

gfsen e Scarg fres ; s Sfesi & wmr fagia; =1 @ o & fo fafi= ger & fesm '@fes; X, R, S, P,
np, T C wfast; =&t 9 dfast; V ares; ot & fag wa, f§, g @ sy gfaees Qe s, T ;T
3. 3, T T A, . 5% IACH! T IUNTFAST % SfEH H hHew ; T H, T, WAL TN, iR T ot 7, e,
=i & foe yfaega 9o, <« Afam e Sfe Jme arfoEt w1 seE |

fovaaeitaar ®t SeheurT; STRETUNTAT T SUTTST; S@el Td =R Igid &t favagHiaar ok o= we fa=mw; 1
TN I Ta UA: 9 He, Stfasifaar fael (sRemdie, S9a, ae, @ iR siy-<o); sifafema & fafi=
R iR favaeraa guri # sifafiaaar &1 3w, oy whew #§ gaend; sRumaiskt gfaed & fae fem ok g afsa
Riol

foyaataar it Fheur; STRETUNTA T SUTl; Sl Ta AM=R Igf &t favagHiaar ok o/ wa fa=mw; 1
T S Ta YA A9 He, Stfasifaar freel (SREmdiel, S9d, Tk, @ iR sy-o); aifafama & fafa=
yhR IR favagHiaar guri # sifafiear &1 3w, oy wiew § gueEd; wRumikt gfaed & faw fom oik g afsa
T |
I1. st gfafy:
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dfwen famm # fafv= 7R & frgel, STt = ok 3@ &0 &t wmr fafimi; st oik wiewret fafy, ew
U (TR TR w6 SR g, W Hew IRre vEw o Sue st W, T uiEn, fierw fafy sk
Hfm =i wfed . awtew; Was T &1 gy fagra ok s enfdw fred=m; e favero, aftews @ fraam
HHE; 3t ©; fgsasdis -9 O; g0 & &t fafemi (smeet wa stsmird)

fomrer wd o gfaa w_i @ gfaenas; g iR wafe gfaeemram ifei; Sgfte aifest yeiem &t dwew o aifersn
el &t faveifus T ST #e & WYy qo Sue fo feRumere @ yewe Wi % wa ey, 39 YR &
fordre v wfeq w=m freet |

waTa fafaea-—#1a Akl @, S Wil oregg, feufadl w1 wffet daun srafoym & yEE wHem,
[T AIhIE, Sy @ ufwn, e fagra & sted, T/, TH/TE./, ST/

yaferd TTrRaeR Yo, 99 T W TH. T, & STE ¥ Qifers i qHensi s e g9 |
[, AT stefemest 3 TSk wiferst:

gafa frefo; dradt o 9sha gew; am--S-fe fafy; e #1 fera & fag e, T oR. oK. ™. T (e1fam)
et qon s @ AT e SterEEt w1 s i, qaigam

HIYRUAA Y YIRih-AQaaR I T 6 fFIR *1 oSy guhih; JEe-snufia gokis, YOk & T 9
WG, ik ol &1 Gk, UM TA 1 ARk, H9 9 fTE IURT F GEHH, YIRG b TWET S
SR TIET, FHie-faude, IURH e T, sEfas wen g farta iy s

= e fieel, s &t WURY =Aaw 9 9 Avegd AT ai fafi, SgEed ® 9w, ageed &
oM 9 Ty, WHgHey 9 36 uiomH, fagiy w5 fawm fanfea 3 soe wieon, faghiy w) s 1g e, e
HT YAEHM STHeE R GHI el o 3HehT STehet, WOaAT &t Yeheq 1R Taa gt ¥ fraed, stfufreto
H gHE AfTERe & ]G Fife Ta 30 fdey; sTeha i fgeada =gaw &t faft )

IR § Smee, Hi, s Saed, =R, ok I #t adAE T wifersia gunel; A sTiwel B IR
F0 ) faferi, st favaeriaa @ € ok 7a™ yeem St AW ot # sfafdw W 9, oiwdl & Wuw & e
I fafv= st weifeat o 7% 7@ & |
V. sriferst sik wfafa

TTTUAT ¥ YT SIS 3Tiehs, USiehur, Ui, Ffaeel wderr qeon o= waemur, Skt dan SR SuanT, gism,
Sitar; WO X SR TG Y T SR YN, AT i WY, T R, ST R, A IRd G, ot iR s o
HRIor, 57 W07 Ak el iR SO faerfurdl & eeR W o wRe w1 fmiv, o wrfirEt s s, gigem i o=
SafE % Jhgurd 9k wHeM, SMUE T8Y; W SMue fag, Suifersd el & ik i iR heuers
STEEn gfaftr & ST, srawed 3R IR WY, Y H HRU GR TME AR, WRed gl R Teqare &
ARSI T ST |

AYsAT 3R TAEU hY AR IO TG, Z-FHb, A GHE, | -GHE, AqaqHS HHE, Sifgw W SR ITRT /Y
TT ST, T GHh St A=ran iR sqH1 Frwicor wfafa § suem favawo ok - favarwor 1 3w

it fagm
¥ T3I-1
q-%

1. ISHT R T

(%) faf= wrem &1 Syl % Tiieto T ey, TEeie iR e, TR ok gy, seaeferan oik
Yeuer; wifewar, Ysiten, sifrrem qen SR e 1 Tm, gufafa

(@) WRrSiteT ; T, 9ot qen e, fe @ faera; Seifiem amfafen wreifeam aan deafn & amea ago @
e |

(1) NRBT : THehTdA, A T AT S |



[¢TRT |—@ve 1] T T TSI © T 45

(%) Hieikar : agEydl, 8 WA qun ekt fenfafy; yarar fufaei ik s fmion deenfaw; sieifan ik
SRiferen & W= AE v SeA-g9 |

(®) wifesferei : Weitat sTgehe; hicusien qon dAfn & W A& T Sa-9a a9 917 & @Y TR 95 |
() AT : TR & AT 8o, St g qef ILSiiet STTher; TS ienel 1 7e § T |

(®) Wferer : diam iR fagvea, wefwid #§ staa-fafemi F0w (frdefw), sgen (wifem) qon e (feefefan)
% WM A a1 S99 |

(3) sneffdrer : wfern # fera 7R iR wesifaan, snefrrd (s, faeraee aan fasg) ¥ gfe oik vomm, =1 (3,
faeraea wov, AaEl, ayAwEt aun faqelt) § @ &1 TR0 i H HEOO a9 THHT TEA T, Hied
(ki aen wy-wferedt) # wrfoe e |

(91) AT : 3TYH, YO, THA, Had fafgear; dafasy, wgen aen Wi & = aev e staq-99; e §
e aun ST |

(3) THEASH ; YA, A, T, fora YR; TRIRTH & 9= A& a1 Steq-99 |

() Wt : TRl 1 SgMd, SRR qen AT & WA AU a9 S |

(3) UZHS : Yok, YAEH, THA, FaE |

(¥) Uftwiean : IEoIRl 1 G, TR TN, IMAHTA |

(%) Y<iferan = : Sl i 3AMd; HUE & THR ThASH ad1 RIS 1 T4M |

(01) T : W 1 SeHE : ISAT ATHeT AU T |

() Tafemn : wAwTE %1 3gv9; T fa=ame (i 3 I WA, Syt wauE), Sea wauiE aon yEed
% WM A oFw; gt Ui qen o A 3= % aret §iee) (9 ufy, sag Uy, wEe dfy,
sifergees 7ifY, sT=aTed 4 fY) o 3 sy |

(o) HUeh! T & fafi= a0 &1 Jarers Saies IR STEE ad1 $9% JAUig 3T=1: Hehrd, 9 37, =
T; Y6 O, TQF Q1 WRIHHA 9Tdl Wied TREAR 0F; qH-S o, AiEsh a1 FAfsai (1@ a9 F)

-8

| witfeerfaet :

() SHaAved, STREET 9% T TS" IHE, S WA a1 g9 goTa; TiRkfeefaw s, Siam qeon faee |
(@) wHfe, fasiward, wafe wfaent, afte e |

(1) UTRfaE WHIEAT HT - @S G, T TN, ST Y, JMehT; T TId; g9 Sttaq (99 giEdsmn), & §
TR @ M AT 3G - - T e ATiSie Joed |

(%) gaferuig Se fr=ftnior, Igue qen SaHved T 39 979 Td ST Jhm |
Il. =ra=fet :
(%) TR ; Has! Frered, gfawatea, fog sqEiem, dem, &Y, s, Triewed, dAed® |

(@) 9 # gRAM &t qfieet, SuaT TOR § ®REE S ofier; Maswar, wost vgem, wush dR-adh, ®ie qen
A § AT R, Y- - (St ks Rewads aon uaf) |

() srfufama, Serem, sfiere, Sfaw aa Sfaw Ffaasiasa, Ra wgwe a0 fawas @4 |
(9) 91Ol SFAER & AT i fafemi |

I, snfefe wifn form -
(%) TYHFE! e, WIS U6, ARG Hie TeH, THY §ad, 9 qrem, S 9red |
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(@) Y@ " To Havia I (AT, @A, TARE, &9 W, T q91 TEW), (ITH A, I q2 Ahem) |
(1) et qe AR @ 2, S A (o) e aTew (e, we, Y, SrefR) |
(%) T 1 AR St (wsfien, wyfawen), faeten w1 (qfwewan sRn) qun "o w0 (fdfees i) |

V. Sagiferst

At ®t SAfherr; FRevia Tieherr; e-wrey, WEdE, ia gaid & i ok faao, wE-saer faenedt
A-T=, TH-W (TH AFT aun fgunh T W) |

V. Sy g
(%) SFHt TRISMIYA, STl JeRTRITHTd, TR Ga 07, TEHEI0 0T |
(@) TR gaaEt (8.3 T, T3 ) |
T 0312
-
| =ifvre sfta fogm

(F) HINHT aA 3D BIVERAN (Fsh, A Theel, AFABI-SAT, oSt ®1E, dassl, ferewr) (IEEH aaqn
AITHIE) i WA T HE, Sifven e (FEet ofR ord W) weest q aon st o, O |

(@) 3. T. T & 91U T A, Alsd, . T T &t giasmia, TEH, T, STIee ad1 Sgaed H |
Il. srgafemet :
() S =T a9 S, SRR w2 |
(@) SrEifwe, TS qen wHa | o qur-g= qen fo frafon )
(1) dumfa & Heata fram, g, deeral, eera foe, ag-gm fawed, fawga eaumon, @ @@l &t
JafTEnT |
(&) Sfked qen Scaftadsa : fafeton qen Tamf |

(¥ AT Tehe1eh, qeh! & &9 H WISHSH A HIAfTeH, TSR, THIE-Y, &, T T 37 FT qen o
qroft st (fagia aen fmmagta) |

() W qen g-hfaey # frawa qo Sm sfvsafs |
(®) Uhd ITGH, SYTae--fIversu, AFE & S=Isia O |
(3) wa stAm ot <. @ T fem fafém)
1. fowm :
(%) Site =1 35V |
(@) s oo, foaewm & Saftadd w1 i, s, fafimra, geemo st sgwaT |
(1) Sftered qen sfteryHteo, =S, weft qu e w1 faw
(%) st frem, <= smgfa # uftad= & fafay wworn
(®) "ot fawaras qen wiftrt 1 faawon
V. =t ¢
(%) witrates e, st frem, wifsfesd |

HT-g
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| SteEm:
(%) wretersed, aust, fafrd, weH, s o, =Ifoeeh STl S W T fHeT | g« a1 STHgw a91, 37,
HAR |

(@) TR GT U1 0 ok STTFHHI0T, T ST, STFAHITN BIERRIAT; Sl G aeon foadem; T & .,
TR T A, R -3FHRT = ad i

(1) T TR (RIS T TS FAM), F HIAT q H |

(&) w=EgH ¢« o & g aen forn faftren, seEregfas qen Qugrr, faafim aua s1-t=mea |
(®) Sfafsfet :

[l. =it (WAt & fas wgs #)

(F) & Y WS qA1 T, WA H & T8 a1 ' AR, TA." Feh, Thad B/, e & wre qen fen-fafy; soa
G |, - fram |

(@) AT AL HTeA SRS SO, Ao : 36H e aon Faaa & gaet firen
(1) draforeR SArereFRATe : yre § OR Ui, TR, sT=mera qen st Afer @t ftrent qen st
(9 ISt 3eTR, T qe g foa= 1 frame; oo e |

(®) IR & THR, FHE YRME HT GHaA H AT |

() =T, AT SATATT--SHeHT T qel ST-Taft Fawor: <AGEHte |

(B) 9a # gfte, @0 qe sy |

(3) Tmfa formn =t fomn-fafan

() S Y HIfFRT, BT 21 BUAE] BT T |

. wfEes sta-fagm :

(F) T q =IFe TTeq q H1 faadiet; Ffddem, Fereifaan; fadwo; v faem qon aResE, dew aua 99 |
FHghi o Trafa fo=1, stfa qen Tga 1 ST, SaafEl § ST |

(@) afEda & wifte-ge ot yfrew aon wRaeR &1 e feEson | Hiftmew See, dew a1 ®ie § S
1 IZHTEH, IMash s qen fayor, dfg, foafs aen Sifte 7w, s, saresHtad, gast; foeas; s
(1) 3T9 T SABAASAT; T FTH=; Y01 TR, FAT |
(&) I 1 Fram; TE-Sat saumn |
Tfifire-2
YR o Qo geieh i =R (fEe fam 24) |

(%) Frgfamai afieten & SR | &t e ot srafy @ ad =t it iR S/ sgrn «ft S gHhW | Ihe SEHIEaR! ®1
Tftten &t erafy § wRa WaR & folg & oEr ffved wom w ek fafvea dfa @ %rd s @ sik ffiea e
qr HT B |

(@) afs TR &t T # fret afietensdi sfusit o1 s a1 SR Haees 1 8 df S8 T8 U IS R e
H TEEAT 7 D A THR I qohTel JaT T Y Tohell ¢ A1 Fenfeald 39 womht 18 W yemafda fman 5w @ | w
IqHT TR AR € A1 B wv 6 S dan § Frgfe @ veel 36 W A fremil & el giew sifuer frafiem
w1 fean T &

(1) uftEtEn safy & TE T W WER AfSER w1 IqHT TR T TR HT Tt § A1 ARG THR T T F ST
T AT ATV FAIoSTeh 7 @ QA WHR W 91 A V- Y Gehell & 1 SHH! YREEN wt 7afes 1 s1g1 gehedt 71



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

(7) afg TR # o § Fgfem w0 *1 oot ufwd fre sifyed 1 d@iw i @ @ 97 afvert Sad 've (@) sk
(1) & STia TR i TRt off wifem 1 T R WeRan ® 1

(¥) IR 99 Y91 # Gag AUE BT TWHR, T THR & S1E 9IRa | wel o a1 foew & dan =t us
Tt B

() ATTHA :
1. TS Ja8H : Jaq Afew ¥ wR 10
2. 9 ATTHM :
(1) I gUIelg IqTHE - Jaq Afem ¥ @R 11
(2) wfTs yemafe I - I Afewm ¥ @R 12
(3) 99 TS - Jav #feea ¥ w13
3. W MA@ :
(1) =9 W&H - I Az *1 ®R 13%
(2) T&A T WEH - Aaq Afeaq § X 14
4. W ITEA ha 4 Al
(1) 3R Y9N & 97 WS - Ja7 Aoy § wR 15
(2) woTSt + - Jaq Ao § wR 16
(3) I JaEE - 9aq e ¥ wR 17
THI-9HE W S fRT T SIRe & ST{UR eSS Wl ST 2l |

qfiEtenei= rfaerrt ot Y1 HiTS SaTEE H I Bt iR S ufteien w foard T8 ety & wHa A | e
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TYToT

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 2nd February, 2022
RULE

No. 17011/01/2022-1FS-11.—The Rules for Indian Forest Service Examination to be held by the
Union Public Service Commission in 2022 for the purpose of filling vacancies in the Indian Forest Service
are published for general information. All candidates (male/female/transgender) are requested to carefully
read these Rules and the examination notice of the UPSC derived from these Rules.

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

VACANCIES AND RESERVATION:

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

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

NUMBER OF ATTEMPTS:

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

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

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

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

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

Note-2 : If a candidate actually appears in any one paper in the Preliminary Examination, as a candidate for
the Indian Forest Service (Main) Examination, he/she shall be deemed to have made an attempt at the
Examination.
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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-I11):
DAF-I:

4.1 (1) For the Main Examination, a candidate shall be required to submit on-line Detailed Application
Form-1 (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-II:

(2) A candidate shall be required to mandatorily indicate order of preferences of Zones/Cadres in the
on-line Detailed Application Form-1l1 (DAF-I11), 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

(©) a subject of Bhutan, or

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

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

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

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

AGE:

6. (a) A candidate must have attained the age of 21 years and must not have attained the age of 32 years on
1% August, 2022 i.e. he/she must have been born not earlier than 2™ August, 1990 and not later than 1
August 2001.

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

(1) upto a maximum of five years if a candidate belongs to a Scheduled Caste or a Scheduled Tribe;
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(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, 2022
and have been released;

(i) on completion of assignment (including those whose assignment is due to be completed
within one year from 1% August, 2022) otherwise than by way of dismissal or discharge
on account of misconduct or inefficiency, or

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

(v) upto a maximum of five years in the case of ECOs/SSCOs who have completed an initial
period of assignment of five years of Military Service as on 1% August, 2022 and whose assignment
has been extended beyond five years and in whose case the Ministry of Defence issues a certificate
that they can apply for civil employment and they will be released on three months’ notice on
selection from the date of receipt of offer of appointment;

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

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

Note IlI: 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 I1l: The term Ex-servicemen will apply to the persons who are defined as ex-servicemen in the Ex-
servicemen (Re-employment in Civil Services and Posts) rules, 1979 as amended from time to
time.

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

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

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

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

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

The expression Matriculation/Higher Secondary Examination Certificate in this part of the
instruction includes the alternative certificates mentioned above.

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

Note VIII: Candidates should also note that once a date of birth has been submitted by them in the
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 | : 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-I) for the Main
Examination failing which such candidates will not be admitted to the Main Examination. Such
proof of passing the requisite examination should be dated earlier than the due date (closing
date) of Detailed Application Form-I 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 I11: In exceptional cases the Union Public Service Commission may treat a candidate who does not
have any of the foregoing qualifications, as a qualified candidate provided that he/she has
passed examinations conducted by the other institutions the standard of which in the opinion
of the Commission justifies his/her admission of the examination.

FEES:

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

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

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

FULFILLING ELIGIBILITY CONDITIONS:

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

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

ADMISSION CERTIFICATE AND WITHDRAWAL OF APPLICATION:

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

The Commission will provide a window of a specified period for withdrawal of application for Indian
Forest Service (Preliminary) Examination through Civil Services (Preliminary) Examination after the
closing date of application. No request for withdrawal of candidature will, however, be entertained after
the expiry of the specified period by the Commission under any circumstances.

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

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

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

(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
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(i) writing obscene matter or drawing obscene sketches or irrelevant matter in the scripts; or

(J) misbehaving in the examination hall including tearing of the scripts, provoking fellow examinees
to boycott examination, creating a disorderly scene and the like; or

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

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

(m) violating any of the instructions issued to candidates along with their admission certificates
permitting them to take the examination; or

(n) attempting to commit or, as the case may be, abetting the commission of all or any of the acts
specified in the foregoing clauses;

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

(i) by the Commission, from any examination or selection held by them;
(i) by the Central Government from any employment under them;

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

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

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

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

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

MINIMUM QUALIFICATION MARKS:

13. Candidates who obtain such minimum qualifying marks in the General Studies Paper-1 of Preliminary
Examination as may be fixed by the Commission at their discretion and a minimum of 33% marks in
General Studies Paper-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-1 of the Preliminary
Examination as well as Main Examination (Written) if the Commission is of the opinion that sufficient
number of candidates from these communities are not likely to be invited for interview for a personality
test on the basis of the general standard in order to fill up vacancies reserved for them.

DECLARATION OF RESULTS:

14 (i) After the interview, the candidates will be arranged by the Commission in the order of merit as
determined by the aggregate marks finally awarded to each candidate in the Main Examination. Thereafter,
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the Commission shall, for the purpose of recommending candidates against unreserved vacancies, fix a
gualifying 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 and the Economically Weaker Section 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 and the Economically Weaker Section.

COMMUNICATION OF THE RESULTS OF THE EXAMINATION:

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

SUITABILITY FOR APPOINTMENT:

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

No Person—
(a) who has entered into or contracted a marriage with a person having a spouse living, or

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

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

ALLOCATION OF 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-I11 to these rules. No fee shall be payable
to the Medical Board by the candidate for the medical examination except in the case of appeal.
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Provided further that Government may constitute a special Medical Board with experts in the area
for conducting the medical examination of persons with benchmark disability.

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

Attention is particularly invited to the condition of medical fitness in involving a walking test of 25
kilometers in 4 hours in the case of male candidates (both PwBD and Non- PwBD) and 14 kilometers in 4
hours for female candidates (both PwBD and Non- PwBD). The standard for Transgender candidates would
be posted on the dedicated Web-age of Ministry of Environment, Forest and Climate Change before
commencement of the Medical Examination of Indian Forest Service Examination, 2022.

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”:
Reservation in vacancies for IFS is granted only to (a) low vision; (b) Partially deaf; and (c)
locomotor disability (sub-category : leprosy cured and acid attack victims only).

Provided further that the persons with benchmark disability 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, 2022 through CSE-2022 must produce OBC (Non-
Creamy Layer) certificate based on the income for the Financial Year (FY) 2020-2021, 2019-20 and
2018-109.

(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) 2020-2021.

21. Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/ EWS/PwBD/
Ex-servicemen must ensure that they are entitled to such reservation/ relaxation as per eligibility prescribed
in the Rules/Notice. They should also be in possession of all the requisite 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, 2022 through Civil Services (Preliminary) Examination,
2022.

22. The closing date for receipt of the application for the Indian Forest Service Examination through the
Civil Services (Preliminary) Examination, 2022 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
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than those recommended on General Merit shall be allowed to change his/her category from Reserved to
Unreserved or claim the vacancies (Cadre) for UR category after the declaration of final result by UPSC.

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 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.

ANJAN KUMAR MOHANTY, 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.

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-Il of Civil Services (Preliminary)
Examination and total qualifying marks of General Studies Paper-I of Civil Services (Preliminary)



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

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

(i) There are four alternatives for the answers to every guestion. 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.

(ii) 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 (ii) under para | of Section 11(B).

4. Candidates who obtain such minimum qualifying marks in the written part of the Main Examination as
may be fixed by the Commission at their discretion, shall be summoned by them for an interview for a
Personality Test vide sub-section ‘C’ of Section 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 II
Scheme and subjects for the Preliminary and Main Examination.
A. PRELIMINARY EXAMINATION :
The Examination shall comprise of two compulsory Papers of 200 marks each.
Note :
(i) Both the question papers will be of the objective type (multiple choice questions).

(ii) The General Studies Paper-11 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 III.

B. MAIN EXAMINATION:

(A) The written examination consisting of the following papers:—
Paper I—General English 300 Marks
Paper II—General Knowledge 300 Marks

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

Note : Answer scripts of only those candidates who have obtained the minimum marks as decided by the
Commission for Paper 11 (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
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(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.

()  Of the Engineering subjects viz. Agricultural Engineering, Chemical Engineering, Civil
Engineering and Mechanical Engineering—not more than one subject;

NOTE—The standard and syllabi of the subjects mentioned above are given in Section IlI.
General Instructions (Main Examination) :
1. All the question papers for the examination will be of conventional (essay) type.

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

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

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

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

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

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

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

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

10. Candidates will be allowed the use of Scientific (Non-programmable type) calculators at the
conventional type examinations of UPSC. Programmable type calculators will however not be
allowed and the use of such calculators shall tantamount to resorting to unfair means by the
candidates. Loaning and interchanging of calculators in the Examination Hall is not permitted. It is
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Note-1:

Note-2:

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.

(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.

(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.

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 Benchmark Disability candidate
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 Persons with Benchmark Disability candidate in addition to any other
action that the UPSC may take against the scribe.

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

Better eye Worse eye Per Cent Disability category
Best Corrected Best Corrected Impairment
6/6 to 6/18 6/6 to 6/18 0% 0
6/24 to 6/60 10% 0
Less than 6/60 to 3/60 20% I
Less than 3/60 to No Light | 30% I1 (One eyed person)
Perception
6/24 to 6/60 6/24 to 6/60 40% I11 a (low vision)
Or Less than 6/60 to 3/60 50% Il b (low vision)
Visual field less than 40 | Less than 3/60 to No Light | 60% I11 ¢ (low vision)
up to 20 degree around | Perception
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Better eye Worse eye Per Cent Disability category

Best Corrected Best Corrected Impairment

centre of fixation or
heminaopia  involving

macula
Less than 6/60 to 3/60 Less than 6/60 to 3/60 70% I11d (low vision)
Or Less than 3/60 to No Light | 80% I11 e (low vision)

Visual field less than 20 | Perception
up to 10 degree around
centre of fixation

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

Visual field less than 10
degree around centre of

fixation

Only HMCF Only HMCF 100% IV b (Blindness)
Only Light Perception Only Light Perception

No Light Perception No Light Perception

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

Note-4: The concession admissible to Low Vision candidates shall not be admissible to those suffering
from Myopia.

C. Personality Test

The candidate will be interviewed by a Board of competent and unbiased observers who will have before
them a record of his/her career. The object of the Interview is to assess the personal suitability of the
candidate for the Service. The candidate will be expected to have taken an intelligent interest not only in
his/her subjects of academic study but also in events which are happening around him/her both within and
outside his/her own state or country, as well as in modern currents of thoughts and in new discoveries
which should rouse the curiosity of well educated youth.

2. The technique of the interview is not that of a strict cross examination, but of a natural, though directed
and purposive conversation, intended to reveal mental qualities of the candidate. The Board will pay special
attention to assessing the intellectual curiosity, critical powers of observation and assimilation, balance of
judgement and alertness of mind, initiative, tact, capacity for leadership; the ability for social cohesion,
mental and physical energy and powers of practical application; integrity of character; and other qualities
such as topographical sense, love for out-door life and the desire to explore unknown and out of way
places.

SECTION 111
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 I - (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.
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Economic and Social Development-Sustainable Development, Poverty, Inclusion, Demographics, Social
Sector Initiatives, etc. General issues on Environmental ecology, Bio-diversity and Climate Change - that
do not require subject specialization

General Science.

Paper 11-(200 marks) Duration : Two hours
Comprehension

Interpersonal skills including communication skills;
Logical reasoning and analytical ability

* Decision making and problem solving

* General mental ability

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

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

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

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

Part B—Main Examination

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

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

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

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

GENERAL KNOWLEDGE

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

OPTIONAL SUBJECTS

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

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

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

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

Section B

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

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

Drainage—Causes of water logging and salt problems. Methods of drainage—drainage of irrigated
and unirrigated lands, design of surface, sub-surface and vertical drainage systems. Improvement and
utilization of poor quality water. Reclamation of saline and alkali soils. Economics of irrigation and
drainage systems. Use of waste water for irrigation—standards of waste water for sustained irrigation,
feasibility and economics.

4. Agricultural Structures : Site selection, design and construction of farmstead—farm house, cattle shed,
dairy barn, poultry shed, hog housing, machinery and implement shed, storage structures for foodgrains
feed and forage. Design and construction of fences and farm roads. Structures for plant environment—
green houses, poly houses and shade houses. Common building materials used in construction—timber,
brick, stone, tiles, concrete etc. and their properties. Water supply, drainage and sanitation systems.

PAPER-II
Section A

1. Farm Power and Machinery : Agricultural mechanization and its scope. Sources of farm power—animate
and electro-mechancial. Thermodynamics, construction and working of internal combustion engines, fuel
ignition, lubrication cooling and governing systems of IC engines. Different types of tractors and power
tillers. Power transmission, ground drive, power take off (p.t.o.) 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- I

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.
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1.1 Trends in protein nutrition : Source of protein metabolism and synthesis, protein quantity and quality in
relation of requirements. Energy protein ratios in ration.

1.2 Minerals in animal diet : Sources, functions, requirements and their relationship of the basic minerals
nutrients including trace elements.

1.3 Vitamins, Hormones and Growth Stimulating, substances : Sources, functions, requirements and inter-
relationship with minerals.

1.4 Advances in Ruminant Nutrition—Dairy Cattle : Nutrients and their metabolism with reference to milk
production and its composition. Nutrient requirements for calves, heifers, dry and milking cows and
buffaloes. Various feeding system.

1.5 Advances in Non-Ruminant Nutrition—Poultry—Nutrients and their metabolism with reference to
poultry, meat and egg production. Nutrients requirements and feed formulation and boilers at different
ages.

1.6 Advances in Non-Ruminant Nutrition—Swine—Nutrients and their metabolism with special reference
to growth and quality of meat production, Nutrient requirement and feed formulation for baby-growing and
finishing pigs.

1.7 Advances in Applied Animal Nutrition—A critical review and evaluation of feeding experiments,
digestibility and balance studies. Feeding standards and measures for food energy. Nutrition requirements
for growth, maintenance and production. Balanced rations.

2. Animal Physiology

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

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

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

2.4 Semen quality:-Preservation and Artificial Insemination—Components of semen, composition of
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.
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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—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—
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anticoagulants—blood groups—Blood volume—Plasma expanders—Buffer systems in blood. Biochemical
tests and their significance in disease diagnosis.

1.5.2 Circulation :

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

1.5.3 Respiration :

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

1.5.4 Excretion :

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

1.5.5 Endocrine glands :

Functional disorders their symptoms and diagnosis. Synthesis of hormones, mechanism and control
of secretion—hormonal receptors—classification and function.

1.6 General knowledge of pharmacology and therapeutics of drugs :

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

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

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

2. Animal Diseases :

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

2.2 Etiology, symptoms, diagnosis, treatment of production diseases of cattle, pig and poultry.
2.3 Deficiency diseases of domestic animals and birds.

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

2.5 Diagnosis and treatment of neuroligical disorders.

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

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

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

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

3.2 Epidemiology :

Principles, definition of epidemiological terms, application of epidemioligical measures in the
study of diseases and disease control, epidemiological features of air, water and food borne infections.

3.3 Veterinary Jurisprudence :

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

4. Milk and Milk Product Technology :
4.1 Milk Technology :
Organization of rural milk procurement, collection and transport of raw milk.

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

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

4.2 Milk Products Technology :

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

5. Meat Hygiene and Technology :
5.1 Meat Hygiene :

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

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

5.2 Meat Technology :

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

5.3 By products :

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

5.4 Poultry Products Technology :

Chemical composition and nutritive value of poultry meat, pre slaughter care and management.
Slaughtering techniques, inspection, preservation of poultry meat, and products. Legal and BIS standards.
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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 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
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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+5, Hp to Nep, NO, CO,

HF, CN CN, BeHj and CO9. Comparison of valence bond and molecular orbital theories, bond order, bond
strength and bond length.

3. Solid state :

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

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

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

5. Thermodynamics and statistical thermodynamics :

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

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

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

6. Phase equilibria and solutions :

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

7. Electrochemistry :

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

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

8. Chemical 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 :

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

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

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

13. General chemistry of 'f' block elements :

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

14. Non-Aqueous Solvents :

Reactions in liquid NH3, HF, SO and HpSO4. Failure of solvent system concept, coordination
model of non-aqueous solvents. Some highly acidic media, fluorosulphuric acid and super acids.

PAPER-II

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

2 (a). Reaction mechanisms :(—General methods (both kinetic and non-kinetic of study of mechanisms or
organic reactions illustrated by examples—use of isotopes, crossover experiment, intermediate trapping,
stereochemistry; energy diagrams of simple organic reaction—transition states and intermediates; energy of
activation; thermodynamic control and kinetic control of reactions.

(b) Reactive intermediates :(—Generation, geometry, stability and reactions of carbonium and carbenium
ions, carban-ions, free radicals, carbenes, benzynes and nitrenes.

(c) Substitution reactions :—SN1, SN2, Sni, SN1', SN2', SNi' and SRN1 mechanisms; neighbouring group
participation; electrophilic and nucleophilic reactions of aromation compounds including simple
heterocyclic compounds—pyrrole furan, thiophene, indole.

(d) Elimination reactions :(—E1, E2 and Elcb mechanisms orientation in E2 reactions—Saytzeff and
Hoffmann; pyrolytic syn elimination—acetate pyrolisis, Chugaev and Cope elemination.

(e) Addison reactions :—Electrophilic addition to C = C and C = C nucleophilic additionto C = 0O, 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.
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(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 :—OsOy4, HIO4, CrO3, Pb (OAc)4, SeOp, NBS, BoHg, Na-Liquid NH3,
LiAIHg, NaBHy4, uBuLi, MCPBA.

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

8. Principles of spectroscopy and applications in structure elucidation.

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

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

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

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

Application of H1 NMR to simple organic molecules.

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

£——cleavage, McLafferty rearrangement
(f) Electron spin resonance :—Inorganic complexes and free radicals.
CHEMICAL ENGINEERING
Paper-I
Section A
(a) Fluid and particle Dynamics

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

(b) Mass Transfer

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

(c) Heat Transfer
Conduction, thermal conductivity, extended surface heat transfer.

Convection—free and forced. Head transfer coefficients—Nusseit Number. LMTD and effectiveness. NTU
methods for the design of Double Pipe and Shell & Tube Heat Exchangers. Analogy between heat and
momentum transfer. Boiling and condensation heat transfer. Single and multiple—effect evaporators.
Radiation—Stefan—Boltzman Law, emissivity and absorptivity. Calculation of heat load of a furnace.
Solar heaters.
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Section B
(d) Novel Separation Processes

Equilibrium separation processes—ion-exchange, osmosis, electro—dialysis, reverse osmosis,
ultra—filtration and other membrane processes. Molecular distillation. Super critical fluid extraction.

(e) Process Equipment Designa

Factors affecting vessel design criteria—Cost considerations. Design of storage vessels—uvertical,
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

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

Section B
(d) Chemical Technology

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

(e) Environmental Engineering and Safety

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

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.
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Part-B : DESIGN OF STRUCTURES : STEEL, CONCRETE AND MASONRY STRUCTURES.
STRUCTURAL STEEL DESIGN :

Structural Steel : Factors of safety and load factors. Riveted, bolted and welded joints and connections.
Design of tension and compression members, beams of built up section, riveted and welded plate girders,
gantry girders, stanchions with batten and lacings, slab and gusseted column bases.

Design of highway and railway bridges : Through and deck type plate girder, Warren girder, Pratt truss.
DESIGN OF CONCRETE AND MASONRY STRUCTURES :

Concept of mix design. Reinforced Concrete : Working Stress and Limit State method of design—
Recommendations of I.S. codes, design of one way and two way slabs, staircase slabs, simple and
continuous beams of rectangular, T and L sections, compression members under direct load with or without
eccentricity, Isolated and combined footings.

Cantilever and Counter fort type retaining walls.
Water tanks : Design requirements for Rectangular and circular tanks resting on ground.

Prestressed concrete : Methods and systems of prestressing, anchorages, Analysis and design of sections for
flexure based on working stress, loss of prestress.

Design of brick masonry as per I.S. codes.

Design of masonry retaining walls.

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

Fluid properties and their role in fluid motion, fluid statics including forces acting on plane and curve
surfaces.

Kinematics and Dynamics of Fluid flow : Velocity and accelerations, stream lines, equation of continuity,
irrotational and rotational flow, velocity potential and stream functions, flow net, methods of drawing flow
net, sources and sinks, flow separation, free and forced vortices.

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

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

Laminar Flow : Laminar flow between parallel, stationary and moving plates, flow through tube.

Boundary layer : Laminar and turbulent boundry layer on a flat plate, laminar sublayer, smooth and rough
boundaries, drag and lift.

Turbulent flow through pipes : Characteristics of turbulent flow, velocity distribution and variation of pipe
friction factor, hydraulic grade line and total energy line, siphons, expansions and contractions in pipes,
pipe networks, water hammer in pipes and surge tanks.

Open channel flow : Uniform and non-uniform flows, momentum and energy correction factor, specific
energy and specific force, critical depth, resistance equations and variation of roughness coefficient, rapidly
varied flow, flow in contractions, flow at sudden drop, hydraulic jump and its applications, surges and
waves, gradually varied flow, classification of surface profiles, control section, step method of integration
of varied flow equation, moving surges and hydraulics bore.

HYDRAULIC MACHINES AND HYDROPOWER :

Centrifugal pumps—Types, characteristics, Net Positive Suction Height (NPSH), specific speed. Pumps in
parallel.

Reciprocating pumps, Airvessels, hydraulic ram, efficiency parameters, Rotary and positive displacement
pumps, diaphragm and jet pumps.
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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 I.S. codes, factors of safety, serviceability and strength requirements; plastering,
pointing. Types of Floors & Roofs. Ventilators, Repairs in buildings.

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

Building estimates and specifications; cost of works; valuation.
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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.
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Canal structures : Design of cross regulators, head regulators, canal falls, aqueducts, metering flumes and
canal outlets.

Diversion head works : Principles and design of weirs on permeable and impermeable foundations,
Khosla's theory, energy dissipation, stilling basin, sediment excluders.

Storage works : Types of dams, design, principles of rigid gravity and earth dams, stability analysis,
foundation treatment, joints and galleries, control of seepage.

Spillways : spillway types, crest gates, energy dissipation.
River training : Objectives of river training, methods of river training.
Part-D : ENVIRONMENTAL ENGINEERING

Water Supply : Estimation of surface and subsurface water resources, predicting demand for water,
impurities of water and their significance, physical, chemical and bacteriological analysis, waterborne
diseases, standards or potable water.

Intake of water : Pumping and gravity schemes. Water treatment : principles of coagulation, flocculation
and sedimentation; slow-, rapid-, pressure-, filters; chlorination, softening, removal of taste, odour and
salinity.

Water storage and distribution : Storage and balancing resenvoirs : 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.
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3. Silviculture-Mangrove and Cold desert :

Mangrove—habitat and characteristics, mangrove plantation-establishment and rehabilitation of degraded
mangrove formations; silvicultural systems for mangrove; protection of habitats against natural disasters.
Cold desert-characteristics, identification and management of species.

4. Silviculture of trees :

Traditional and recent advances in tropical silvicultural research and practices. Silviculture of some of the
economically important species in India such as Acacia catechu, Acacia nilotica, Acacia auriculiformis,
Albizzia lebbeck. Albizzia procera, Anthocephalus Cadamba, Anogeissus latifolia, Azadirachta indica,
Bamboo spp, Butea monosperma, Cassia siamea, Casuarina equisetifolia, Cedrus deodara, chukrasia
tabularis, Dalbergia sissoo, Dipterocarpus spp., Emblica officinalis, Eucalyptus spp, Gmelina arborea,
Hardwickia binata, Largerstroemia lanceolata, Pinus roxburghi, Populus spp, Pterocarpus marsupium, Prosopis juliflora,
Santalum album, Semecarpus anacardium, Shorea robusta, Salmalia malabaricum, Tectona grandis, Terminalia tomentosa,
tamarindus indica.

Section B
1. Agroforestry, Social Forestry, Joint Forest Management and Tribology :

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

Social/urban Forestry—aobjectives, scope and necessity; peoples' participation.
JFM—principles, objectives, methodology, scope, benefits and role of NGOs.

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

2. Forest Soils, Soil Conservation and Watershed Management :
Forests soils—classification, factors affecting soil formation; physical, chemical and biological properties.

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

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

3. Environmental Conservation and Biodiversity :

Environment—components and importance, principles of conservation, impact of deforestation; forest fires
and various human activities like mining, construction and developmental projects, population growth on
environment.

Pollution—types, global warming, green house effects, ozone layer depletion, acid rain, impact and control
measures, environmental monitoring; concept of sustainable development. Role of trees and forests in
environmental conservation; control and prevention of air, water and noise pollution. Environmental policy
and legislation in India. Environmental Impact Assessment. Economic assessment of watershed
development vis-a-vis ecological and environmental protection.
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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.

4. Surveying and Forest Engineering :

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

Section B
1. Forest Ecology and Ethnobotany :

Forest ecology—Biotic and abiotic components, forest eco-systems; forest community concepts; vegetation
concepts, ecological succession and climax; primary productivity, nutrient cycling and water relations;
physiology in stress environments (drought, water logging, salinity and alkalinity). Forest types in India,
identification of species, composition and associations; dendrology, taxonomic classification, principles
and establishment of herbaria and arboreta. Conservation of forest ecosystems. Clonal parks.

Role of Ethnobotany in Indian Systems of Medicine; Ayurveda and Unani—Introduction, 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
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in India and future expansion plans. Pulp-paper and rayon, present position of supply of raw material to
industry, wood substitution, utilization of plantation wood; problems and possibilities.

Anatomical structure of wood, defects and abnormalities of wood, timber identification—general
principles.

3. Forest Protection & Wildlife Biology :

Injuries to forest—abiotic and biotic, destructive agencies, insect—pests and disease, effects of air pollution
on forests and forest die back. Susceptibilty of forests to damage, nature of damage, cause, prevention,
protective measures and benefits due to chemical and biological control. General forest protection against
fire, equipment and methods, controlled use of fire, economic and envirnonmental costs; timber salvage

operations after natural disasters. Role of afforestation and forest regeneration in absorption of coZ.
Rotational and controlled grazing, different methods of control against grazing and browsing animal; effect
of wild animals on forest regeneration, human impacts; encroachment, poaching, grazing, live fencing,
theft, shifting cultivation and control.

4. Forest Economic and Legislation :

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

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

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

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

(ii) 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.
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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.

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.
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(iii) Sedimentology :

Sedimentary rocks : processes of formation, diagenesis and lithification. Properties of sediments. Clastic
and non- clastic rocks—their classification, petrography and depositional environment. Sedimentary facies
and provenance. Sedimentary structures and their significance. Heavy minerals and their significance.
Sedimentary basins of India.

Section B
(iv) Economic Geology :

Ore, ore mineral and gangue, tenor of ore. Classification of ore deposites. Processes of formation of mineral
deposits. Controls of ore localisation. Ore textures and structures. Metallogenic epochs and provinces.
Geology of the important Indian deposits of aluminium, chromium, copper, gold, iron, lead, zinc,
manganese, titanium, uranium and thorium and industrial minerals. Deposits of coal and petroleum in India.
National Mineral Policy. Conservation and utilization of mineral resources. Marine mineral resources and
Law of Sea.

(v) Mining Geology :

Methods of prospecting—geological, geophysical, geochemical and geobotanical. Techniques of sampling.
Estimation of reserves of ore. Methods of exploration and mining—metallic ores, industrial minerals and
marine mineral resources. Mineral beneficiation and ore dressing.

(vi) Geochemistry and Environmental Geology :

Cosmic abundance of elements. Composition of the planets and meteorites. Structure and composition of
earth and distribution of elements. Trace elements. Elements of crystal chemistry—types of chemical
bonds, coordination number. Isomorphism and polymorphism. Elementary thermodynamics.

Natural hazards—floods, landslides, coastal erosion, earthquakes and volcanic activity and mitigation.
Environmental impact of urbanization, open cast mining, industrial and radioactive waste disposal, use of
fertilizers, dumping of mine waste and fly-ash. Pollution of ground and surface water, marine pollution.
Environment protection—Ilegislative measures in India.

MATHEMATICS
PAPER-I
Section A
Linear Algebra :

Vector space, linear dependance and independance sub-spaces, bases, dimensions. Finite dimensional
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.
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Section B
Partial Differential Equations :

Curves and surfaces in three dimensions, formulation of partial differential equations, solutions of
equations of type dx/p=dy/q=dz/r, orthogonal trajectories, Pfaffian differential equations; partial differential
equations of the first order, solution by Cauchy's method of characteristics; Chapiet's method of solutions,
linear partial differential equations of the second order with constant coefficients, equations of vibrating
string, heat equation, laplace equation.

Numerical Analysis and Computer Programming :

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

Numerical integration : Simpson's one-third rule, trapezoidal rule, Gaussian quadrature formula.
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.
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4. Manufacturing Science :

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

5. Manufacturing Management :

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

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

6. Elements of Computation :

Computer Organisation, Flow charting, Features of Common Computer Languages—FORTRAN, d Base
11, lotus 1-2-3, C and elementary programming.

PAPER-II
1. Thermodynamics :

Basic concept, Open and closed systems, Applications of Thermodynamic laws. Gas equations, clapeyron
equation, availability, Irreversibility and Tds relations.

2. I.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.
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(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—Iength contraction, time
dilation. addition of velocities, aberration and Doppler effect, mass-energy relation, simple applications to a
decay process. Minkowski diagram, four dimensional momentum vector. Covariance of equations of
physics.

(b) Waves

Simple harmonic motion, damped oscillation, forced oscillation and resonance. Beats, Stationary waves in
a string. Pulses and wave packets. Phase and group velocities. Reflection and refraction from Huygens'
principle.

(c) Geometrical Optics

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

3. Physical Optics
(@) Interference

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 torque on a dipole in an external field. Dielectrics, polarisation. Solutions to boundary-
value problems—conducting and dielectric spheres in a uniform electric field. Magnetic shell, uniformly
magnetised sphere. Ferromagnetic materials, hysteresis, energy loss.
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(b) Current Electricity

Kirchhoffs laws and their applications. Biot-Savart law, Amphere's law, Faraday's law, Lenz' law. Self-and
mutural-inductances. Mean and r.m.s. values in AC circuits. LR, CR and LCR circuits-series and parallel
resonance. Quality factor. Principle of transformer.

5. Electromagnetic Theory & Blackbody radiation
(a) Electromagnetic Theory

Displacement current and Maxwell's equations. Wave equations in vacuum, Poynting theorem. Vector and
scalar potentials. Gauge invariance, Lorentz and Coulomb gauges. Electromagnetic field tensor, coverance
of Maxwell's equations. Wave equations in isotropic dielectrics, reflection and refraction at the boundary of
two dielectrics. Fresnel's relations. Normal and anomalous dispersoin. Rayleigh scattering.

(b) Blackbody Radiation

Blackbody radiation and Planck radiation law-Stefan-Boltzmann law, Wien displacement law and
Rayleigh-Jeans law. Planck mass, Planck length, Planch time, Planck temperature and Planck energy.

6. Thermal and Statistical Physics
(a) Thermodynamics

Laws of thermodynamics, reversible and irreversible processes, entropy. Isothermal, adiabatic, isobaric,
isochoric processes and entropy change. Otto and Diesel engines, Gibb's phase rule and chemical potential,
van der Waals equation of state of a real gas, critical constants. Maxwell-Boltzmann distribution of
molecular velocities, transport phenomena, equipartition and virial theorems. Dulong-Petit, Einstein, and
Debys's theories of specific heat of solids. Maxwell relations and applications. Clausius-Clapeyron
equation. Adiabatic demagnetisation, Joule-Kelvin effect and liquefaction of gases.

(b) Statistical Physics

Saha ionization formula. Bose-Einstein condensation. Thermodynamic behaviour of an ideal Fermi gas,
Chandrasekhar limit, elementary ideas about neutron stars and pulsars. Brownian motion as a random walk,
diffusion process. Concept of negative temperatures.

PAPER—II
SECTION A
1. Quantum Mechanics |

Wave-particle duality. Schroedinger equation and expectation values. Uncertainty principle. Solutions of
the one-dimensional Schroedinger equation-free particle (Gaussian wave-packet), particle in a box, particle
in a finite well, linear harmonic oscillator. Reflection and transmission by a potential step and by a
rectangular barrier. Use of WKB formula for the life-time calculation in the alphadecay problem.

2. Quantum Mechanics Il & Atomic Physics
(a) Quantum Mechanics Il

Particular in a three dimensional box, density of states free electron theory of metals. The angular
momentum problem. The hydrogen atom. The spin half problem and properties of Pauli spin matrices.

(b) Atomic Physics

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

3. Molecular Physics

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

Basic nuclear properties-size, binding energy, angular momentum, parity, magnetic moment. Semi-
empirical mass formula and applications. Mass parabolas. Ground state of a deuteron, magnetic moment
and non-central forces. Meson theory of nuclear forces. Salient features of nuclear forces. Shell model of
the nuclear -success and limitations. Violation of parity in beta decay, Gamma decay and internal
conversion. Elementary ideas about Mossbauer spectroscopy. Q-value of nuclear reactions. Nuclear fission
and fusion, energy production in starts. Nuclear reactors.

5. Particle Physics & Solid State Physics
(a) Particle Physics

Classification of elementary particles and their interactions. Conservation laws. Quark structure of hadrons.
Field quanta of electroweak and strong interactions. Elementary ideas about unification of Forces. Physics
and neutrinos.

(b) Solid State Physics

Cubic crystal structure. Band theory of solids—conductors, insulators and semiconductors. Elements of
superconductivity. Meissner effect. Josephson junctions and applications. Elementary ideas about high
temperature superconductivity.

6. Electronics

Instrinsic and extrinsic semiconductors—p-n-p and n-p-n transistors. Amplifiers and oscillators. Op-amps.
FET, JFET and MOSFET. Digitial electronics—Boolean identities, De Morgan's laws, Logic gates and
truth tables, simple logic circuits. Thermistors, solar cells. Fundamentals of microprocessors and digital
computers.

STATISTICS
PAPER—I
Probability

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

Statistical Inference

Consistency, unbiasedness, efficiency, sufficiency, minimal sufficiency, completeness, ancillary statistic,
factorization theorem, exponential family of distribution and its properties, uniformly minimum variance
unbiased (UMVU) estimation, Rao-Blackwell and Lehmann-Scheffe theorems, Cramer-Rao inequality for
single and several-parameter family of distributions, minimum variance bound estimator and its properties,
modifications and extensions of Cramer-Rao inequality, chapman-Robbins inequality, Bhattacharyya's
bounds, estimation by methods of moments, maximum likelihood, least squares, minimum chi-square and
modified minimum chi-square, properties of maximum likelihood and other estimators, idea of asymptotic
efficiency idea of prior and posterior distributions, Bayes' estimators.
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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 : 22, 32 and
3 confounding in factorial experiments, split-plot and simple lattice designs.

PAPER-II
I. Industrial Statistics

Process and product control, general theory of control charts, different types of control charts for variables
and attributes, X, R, s, p, np and c charts cumulative sum chart, VV-mask, single, double, multiple and
sequential sampling plans for attributes, OC, ASN, AOQ AND ATI curves, concepts of producer’s and
consumer’s risks, AQL, LTPD and AOQL, sampling plans for variables, use of Dodge-Romig and Military
Standard tables.

Concepts of reliability, maintainability and availability, reliability of series and parallel systems and other
simple configurations, renewal density and renewal function, survival models (exponential, Weibull,
lognormal, Rayleigh, and both-tub), different types of redundancy and use of redundancy in reliability
improvement, problems in life-testing, censored and truncated experiments for exponential models.

I1. Optimization Techniques

Different types of models in Operational Research, their construction and general methods of solution,
simulation and Monte-Carlo methods, the structure and formulation of linear programming (LP) problem
simple LP model and its graphical solution, the simplex procedure, the two-phase method and the M-
technique with artificial variables, the duality theory of LP and its economic interpretation, sensitivity
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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/IM/K, G/M/1 and M/G/1, queues.

Solution of statistical problems on computers using well known statistical software packages like SPSS.
I11. Quantitative Economics and Official Statistics

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

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

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

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

IV. Demography and Psychometry

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

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

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

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

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

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

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

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

(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,

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

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

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

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

(n) Reptilia : Origin of reptiles; skull types; status of Sphenodon and crocodiles.
(0) Aves : Origin of birds; flight adaptation, migration.

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

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

Section B
I. Ecology :

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

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

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

(d) Environmental biodegradation; pollution and its impact on biosphere and its prevention.
I1. Ethology :

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

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

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



[¢TRT |—@ve 1] T T TSI © T 105

(d) Methods of studying animal behaviour.
I11. Economic Zoology :
(a) Apiculture, sericulture, lac culture, carp culture, pearl culture, prawn culture.

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

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

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

Designing of experiments; null hypothesis, correlation, regression, distribution and measure of central
tendency, chi square, student t-test, F-test (oneway & two-way F-test).

V. Instrumental methods :
(a) Spectrophotometry, flame photometry, Geiger-Muller counter, scintillation counting.
(b) Electron microscopy (TEM, SEM)
PAPER 11
Section A
I. Cell Biology :

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

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

I1. Genetics :
(a) Gene structure and functions; genetic code.
(b) Sex chromosomes and sex determination in Drosophila, nematodes and human.

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

(d) Mutations and mutagenesis : radiation and chemical.

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

(f) Regulation and gene expression in pro-and eukaryotes.
(9) Signal transduction; pedigree-analysis; congenital diseases in human.
(h) Human genome mapping; DNA finger-printing.
I11. Evolution :
(a) Origin of life.
(b) Natural selection, role of mutation in evolution, mimicry, variation, isolation, speciation.
(c) Fossils and fossilization; evolution of horse, elephant and human.
(d) Hardy-Weinberg Law, causes of change in gene frequency.
(e) Continental drift and distribution of animals.
IV. Systematics :
(a) Zoological nomenclature; international code; cladistics.
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Section B
I. Biochemistry :

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

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

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

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

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

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

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

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

(d) Excretory products; nephron and regulation of urine formation; osmoregulation.
(e) Type of muscles, mechanism of contraction of skeletal muscles.
(f) Neuron, nerve impulse—its conduction and synaptic transmission; neurotransmitters.
(9) Vision, hearing and olfaction in human.
(h) Mechanism of hormone action.
(i) Physiology of reproduction, role of hormones and pheramones.
I11. Developmental Biology

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

(b) Role of cytoplasm in and genetic control of development; cell lineage; causation of
metamorphosis in frog and insects; paedogenesis and neoteny; growth, degrowth and cell death; ageing;
blastogenesis; regeneration; teratogenesis, neoplasia.

(c) Invasiveness of Placenta; in vitro fertilization; embryo transfer, cloning.
(d) Baer’s law; evo-devo concept.
APPENDIX I
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.
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(c) On the conclusion of his/her period of probation, Government may confirm the officer in his/her
appointment or, if his/her work or conduct has in the opinion of Government been unsatisfactory.
Government may either discharge him/her from the service or may extend his/her period of probation for
such further period as Government may think fit.

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

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

“ Scale of pay:

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

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

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

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

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

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

Dearness allowance will be admissible in accordance with the orders issued from time to time.

A probationer will start on the junior time scale and be permitted to count the period spent on probation
towards leave, pension or increment in the time scale.

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

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

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

(j) Retirement Benefits—Officers of the Indian Forest Service Appointed on the basis of
Competitive Examination are governed by the All India Service (Death-cum-Retirement Benefits) Rules,
1958, as amended from time to time.

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
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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, 2022.

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

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

NOTE :

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

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

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

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

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

3. (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 1l of the medical
examination.

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

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

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

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

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

N.B.—The height and chest of the candidates should be measured twice before coming to a final decision.

6. The candidate will also be weighed and his/her weight recorded in kilograms, fractions of half a
kilogram should not be noted.

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

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

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

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

The Indian Forest Service is a technical service.
The standards for distant and near vision with or without glasses shall be as follows :—

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

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

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

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

Provided that in case a candidate is found unfit on ground of high myopia, the matter shall be referred to a
special board of three opthalmologists to declare whether this myopia is pathological or not. In case it is not
pathological the candidate shall be declared fit, provided he fulfills the visuals requirements otherwise.

(2) Colour Vision—(i) The testing of colour vision shall be essential.

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

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

3. Time of reposure 5 seconds 5 seconds
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(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.

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

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

8. Blood Pressure

The Board will use its discretion regarding Blood Pressure.

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

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

(ii) With subjects over 25 years of age the general rule of 110 plus half the age seems quite satisfactory.

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

Method of taking Blood Pressure

The mercury manometer type of instrument should be used as a rule. The measurement should not be taken
with in 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
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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 Fit for non-technical jobs if the deafness
one ear other for being normal. is upto 30 decibles in higher frequency.

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

4000 HZ.

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

Under improved condition of ears surgery a
candidate with marginal or other perforation in
both ears should be given a chance by declaring
him temporarily unfit and then he may be
considered under 4 (ii) below.

(if) Marginal drastic perforation in both ears—
unfit.

(iii) Central perforation in both ears—
temporarily unfit.

(4) Ears with Mastoid cavity sub (i) Either ear normal hearing other ear
normal hearing on one side/ Mastoid cavity Fit for both technical/  on
hearing on one side/on Both side  non- technical jobs.

(i) Mastoid cavity of both sides. Unfit for
technical jobs Fit for non-technical jobs if hearing
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(b)
(©)

(d)

©)
Q)
9
(h)

(i)
)
(k)

(1

improves to 30 Decibles in either ear with or
without hearing aid.

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

(6) Chronic inflammatory/allergic (i) A decision will be taken as per
allergic condition of nose with circumstances individual cases.

or without bony deformities (ii) If deviated nasal septum is present
of nasal septum. with symptoms— Temporarily unfit.
(7) Chronic Inflammatory (i) Chronic Inflammatory conditions
conditions of tonsils and/ of tonsils and/or Larynx—Fit.
or Larynx. (ii) Hoarseness of voice severe degree
if present then—Temporarily unfit.
(8) Benign or locally malignant (1) Benign Tumours—Temporarily unfit.
tumours of ENT. (ii) Malignant Tumours — Unfit.
(9) Otosclerosis If the hearing is within 30 decibles after
operation or with the help of hearing aid—Fit.
(10) Congenital defects of (i) If not interfering with function—Fit.
ear, nose or throat. (i) Stuttering of severe degree—Unfit.
(11) Nasal/Poly Temporarily unfit.

that his/her speech is without impediment;

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);

that the chest is well-formed and his/her chest expansion sufficient; and that his/her heart and
lungs are sound;

that there is no evidence of any abdominal disease;
that he/she is not ruptured;
that he/she does not suffer from hydrocele, a severe degree of varicose veins or piles;

that his/her limbs, hand and feet are well formed and developed and that there is free and
perfect motion of all his joint;

that he/she is not ruptured, disease;
that there is no congenital malformation or defect;

that he/she does not bear traces of active or chronic disease pointing to an impaired
constitution;

that he/she bears marks of efficient vaccination; and

(m) that he/she is free from communicable disease.

12. Radiographic examination of the chest for detecting any abnormality of the heart and lungs, which may
not be apparent by ordinary physical examination, will be restricted to only such candidates who are
declared finally successful at the concerned Indian Forest Service Examination.

The decision of the Chairman of the Central Standing Medical Board (conducting the medical
examination of the concerned candidate) about the fitness of the candidate shall be final.

When any defect is found it must be noted in the certificate and the medical examiner should state
his opinion whether or not it is likely to interfere in the efficient performance of the duties which will be
required of the candidate.
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In case of doubt regarding health of a candidate, the Chairman of the Medical Board may consult a
suitable Hospital Specialist to decide the issue of fitness or unfitness of the candidate for Government
Service e.g. if a candidate is suspected to be suffering from any mental defect or aberration, the Chairman
of the Board may consult a Hospital Psychiatrist/Psychologist, etc.

NOTE: Candidates are warned that there is no right of appeal from Medical Board special or
standing appointed to determine their fitness for the above service. If, however, Government are satisfied
on the evidence produced before them of the possibility of an error of judgement in the decision of the first
Board, it is open to Government to allow an appeal to second Board. Such evidence should be submitted
within one month of the date of the communication in which the decision of the first Medical Board is
communicated to the candidate, otherwise no request for an appeal to a second Medical Board will be
considered.

If any medical certificate, produced by a candidate as a piece of evidence about the possibility of an
error of judgement, in the decision of the first Board, the certificate will not be taken into consideration
unless it contains a note by the medical practitioner concerned to the effect that it has been given in full
knowledge of the fact that the candidate has already been rejected as unfit for service by the Medical
Board.

Medical Board's Report
The following intimation is made for the guidance of the Medical Examiner:—

1. The standard of physical fitness to be adopted should make due allowance for the age and length of
service, if any of the candidate concerned.

No person will be deemed qualified for admission to the Public Service who shall not satisfy
Government or the appointing authority, as the case may be that he/she has no disease constitutional
affliction, or bodily infirmity unfitting him/her, or likely to unfit him/her for that service. It should be
understood that the question of fitness involves the future as well as the present and that one of the main
objects of medical examination is to secure continuous effective service, and in the case of candidates for
permanent appointment to prevent early pension or payments in case of premature death. It is at the same
time to be noted that the question is one of the likelihood of continuous effective service and that rejection
of a candidate need not be advised on account of the presence of defect which is only a small proportion of
cases is found to interfere, with continuous effective service.

A lady doctor will be co-opted as a member of the Medical Board whenever a woman candidate is
to be examined.

The report of the Medical Board should be treated as confidential.

In case where a candidate is declared unfit for appointment in the Government Service the grounds
for rejection may be communicated to the candidate in broad terms without giving minute details regarding
the defects pointed out by the Medical Board.

In case where a Medical Board considers that a minor disability disqualifying a candidate for
Government service can be cured by a treatment (medical or surgical) a statement to that effect should be
recorded by the Medical Board. There is no objection to a candidate being informed of the Board's opinion
to this effect by the appointing authority and when a cure has been affected it will be open to the authority
concerned to ask for another Medical Board.

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 bIOCK 1EHETS) ....oueieiitii e e e,
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2. State your age and birth place ..........ooeiiiiiiiiii e

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

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

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

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

5. Furnish the following particulars concerning your family :

Father’s age Father’s age No. of No. of
if living and at death and brothers brothers
state of cause of death living, their dead, their
health ages and ages at death
state of health and cause of death
1.
2.
3.
Mother’s Mother’s No. of No. of
age if age at death sisters sisters
living and and cause living, their dead, their
state of of death ages and ages at death
health state of health and cause of death
1.
2.
3.

6. Have you been examined by Medical Board before? .........cccoevvvvevvivennann.

7. If answer to the above is 'Yes' please state what services you were examined for ?

8. Who was the examining authority ? ........c.ccccccovviviciicienns
9. When and where was the Medical Board held ............ccoocveoveeiviveiecieen,

10. Result of the Medical Board examination, if communicated to you or if known

11. All the above answers are to the best of my knowledge & belief, true and correct and | shall be liable
for action under law for any material infirmity in the information furnished by me or suppression of
relevant material information. The furnishing of false information or suppression of any factual information
would be a disqualification and is likely to render me unfit for employment under the Government. If the
fact that false information has been furnished or that there has been suppression of any factual information
comes to notice at any time during my service, my services would be liable to be terminated.

Candidate's Signature
Signed in my presence

Signature of the Chairman of the Board
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PROFORMA—I
Report of Medical Board 0N ..o (name of candidate) physical
examination.
1. General Development : Good................ Fair.......cco..... Poor Nutrition................... Thin ...
Average .......c........ Obese ...coevveieeiei Height ..o, Best Weight .........ccooovvvvennnne. When ?
.................... Any recent change in Weight ...................... Temperature ...........c.ccccoceveenne.

2. Girth of chest :—

(1) After full inspiration

(2) After full expiration

Skin : Any obvious disease

3. Eyes .—

(1) ANy diSEASE .....cvevveieriiriereeeieenie e

(2) Night BIINANESS ....coovvvviieieiiieisieiee

(3) Defect in colour VisSion ..........ccccevvvvvvevciiesnnnenn,
(4) Field of Vision ........cccoeveveviiiiiieien,

(5) Visual acuity e
(6) Fundus Examination............c.cccceveeveririniennen.

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 .........cccccevvevevecieiennns
Hearing : Right Ear........cccocooveviiviiiicceee, Left Ear ..cocooveviiiiiie e
5. GIlands.......coovviiieniiniiiiiieee e TAYPOI e
6. Condition Of teeth...........ccoerieiiiieireee 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? ..........cc.cccceeveeene Rate Standing.........c..ccceeuee.
After hopping 25 times..........ccceovvrinienen.
2 minutes after hopping........cccccvcvvevviniiienienn
(b) Blood Pressure : Systolic ..........ccu...... Diastolic..........
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9. Abdomen : Girth.......ccccccererienenn. Tenderness..........c.......
Hernia......ocooovveieiciee
(a) Palpable.........cccce.e. Liver.....cccooeenne. Spleen.............
Kidneys......cccocevvvvevcicienn, TUMOUNS.....cvevvereireeienn
(b) Haemorrhoids..........c.cccceveneen. Fistula........ccovevvenennenn,

10. Nervous System : Indication of nervous or mental disability ...........c.ccccooviiinnnnnn.
11. Loco-Motor System : Any abnormality ...........cccccuo.e..

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

Urine Analysis :

(a) Physical appearance.............ccocoverveivrinnienennennns

[(0) ] LG USRS

(C) AIDUMEN......oiiiiiiicieeee e

(d) SUGAT ..o

(2O (SRS

(F) CellS...uiiiiiiiiiieceece 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 (Il) The candidate has not undergone chest X-RAY test. In view of this, the above findings are not
final and are subject to the report on chest X-ray test.

Place :
Date :
Chairman
Signature Member
Member

Seal of the Medical Board

PROFORMA—II
Candidate's Statement/Declaration

1. State your Name

(in block letters)
2. Roll No. :

Candidate's Signature
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Signed in my presence
Signature of the Chairman of the Board
To be filled-in by the Medical Board

Note : The Board should record their findings under one of the following three categories in respect of
chest X-ray test of the candidate.

Name of the candidate...........c.eevvveeeiieeeeeieeee e,

(ii) Unfit on account of
(iii) Temporarily unfit on account of

Place:
Date :
Chairman
Signature Member
Member

Seal of the Medical Board

Appendix-1V

Functional Classifications and Physical Requirements for Persons with Benchmark Disability
suitable and identified for Indian Forest Service Examination

Category(ies) for which Identified Functional Classification Physical Requirements
1 ) @)

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

: Leprosy Cured, Acid Attack Victims | Victims

only)

(i) Low Vision LV MF, PP, S, ST, W, L,C,
RW, H, KC, BN

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

Appendix -V

Certificate regarding physical limitation in an examinee to write

This is to certify that, | have excaminaed Mr./Ms./Mrs.............cocoiiiiiiiinnn. (name of the candidate
with benchmark disability), a person with ........................oc.. (nature and percentage of disability as
mentioned in the certificate of disability), S/o/ D/o.............oooiall , 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.
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Note:

Place:
Date:

Certificate should be given by a specialist of the relevant stream/disability (eg. Visual Impairment
— Ophthalmologist, Locomotor disability — Orthopaedic specialist/PMR).

Appendix — VI
Letter of Undertaking for Using Own Scribe
(To be filled by the candidates online to the Commission)

Lo, , a candidate with........................... (name of the disability)
appearing for the ...................... (name of the examination).................... bearing Roll
NOooiiiiiiiene at ..o (name of the centre) in the District ...................... ,
.................. (name of the State). My qualification is ..............

I do hereby state that ................ccooviiiiiinn. (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, | shall forfeit my right to the post and claims thereto.

(Signature of the candidates with Disability)
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