I 4. ST.u.- 33004/99 REGD. No. D. L.-33004/99

JITIRd = IISTUA

Che Gazette of India

Gr.5M.-31.Te1.-31.-02022023-243335
CG-DL-E-02022023-243335

HQTETI
EXTRAORDINARY

ar l—gve 1
PART |—Section 1

TR & T
PUBLISHED BY AUTHORITY

. 36] 7% TaeetT, qEaT, B 1, 2023/4T9 12, 1944
No. 36] NEW DELHI, WEDNESDAY, FEBRUARY 1, 2023/MAGHA 12, 1944

TafeRe, a9 SR Steranyg IRads werea
S
7 faoefl, 1 w2ady, 2023
frm

€. 17011/01/2023-TETHTH. | | —a T a7 Fan Rfqqadi & ferw 2023 # €9 @lleh Fa1 RN R/ &ff ST 9Rd™ a1 |an
e & M o et & foae yertfir for s @ €1 =eft sefiea = o7 fRawt =7 7 B 2 s 7 (grestew/qe/atzen)
& TE F AT T GAAT THEAT T AR FaAT o0 d9 T8 A¥ F77e & [y |

R o St adten # <1 =X g - yife Helten wden fomeh arg yue foflad wden qon Semenr S | aden 1 gEa =1

AT TR a7 Fa (HH) e B, foe Suge den # swieart @ fafae dar (wrfhe) T (3 e 3 TRvE
T 5 &9 W SIE1 ST | 3Téeh BT 2T4férd grm |

RiFaar aur amator :
2. 39 TO& & AreAw ¥ 9@ SW At Rl w e o gh S feey e Aifen | ffde S| sggtea sh,
srqgfe SHsttadi, o fusgl S, enfas ®9 4 waSiR ol don semmh fesaim goft, etifyes gfte, st (srifees w9 4

ftR) 1 = deHt fesiman (S fran gon ots, o7 el & difed & aftrert /), % eficar! & fag Rl & sTer TR
g freifa &g & foew S

FaE Y HEAT
3. 39 T0ET # S Al Yoid SHHIGER i S ST U & B 9R e | o8 i STfa <f S |
g I8 ff for o1 fase ot & Iicai & faw o1qAa oTaeil o6t deen 3t 2R, send foh o oT=1en &9 9 T & |
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T ST T G § TG I8 Fiae e STIHfEq Si/Aggiad SIS o ST 95 SFHIGaR! 9 AR T8l & |

RO e e B ) 70 kB N e R o | UM T L E R e s B A 2 M O e 2 b MR 2 e N e e o e e
IEfTEaT F 7T SuTsy AT F STAHR F GE% F AGHL ST g, ST 59 9 % orewefi g 5 arry o anfdw v ¥ fUsE
N H T A=A TATAT ATAT AT AT AT 6 o0 arr g | e Farsti & deferg avag Faat @At § qagsr /
F HLATS ST FUTEdT F & (o7 sraeashy ST Tl € | A6 AAHdT aTe SFHIEATe, ST UH ITEal & o oy sreeror &t
AT A o 1T &, T G STeled g |
feuqoft 1 : afg Sefigam wdan # fore w1 siferem ea-s H oA ThEn T § 1 9% T forn S R 36 U STEaE ure Y

fomm 21

feoqoft 2 : fg K SFHIGAR T : URfER Ten & fordt Tk IR # winfad Sar 8 9 R o9 S (94) Te & SEEER &
wq 4 Ig gaz foran s foh sem aden & fow e oo gra e fan ®

feoquft 3 : ST & FRO IHISART & & B o JES[G SHIGAR i wha # 3uftefa o1 qet Tk gor frn s
TN H TR ¢

4. G9 ik Ha 3TN I Then 31 i & ufifdre-1 | fauifa <n | o)
T TAT T TrET ST oy ST it A 9T €01, ST g et o stteef=a 6t STt |

e aEe T (S| AT STl
g

4.1 (1) wu aher & forg SFfiEea & Setary, ooft [ oS/ S S/ e (AT A, sgaus)/ vkEFKd i s
detksj oxZ (oA Seequa sreras)/a= AT fEhetivar & I AR S S[aqa/] e St awar % afs % queda § &6 Gy
T FEATASIT Afd ATaTd AT B F A4 g e Wl AAdTeT S5 AT 2R SIuuE-l 4T F § Q@ ar
Ruifa arlie % arg awis swaras w1 w0 & agafy 78 erft s Yar w0 F aRomaeass S 3= a49r wher, 2023
Y ST @ & ST

Fous-Il

(2) IFHTEEATE &1 90&T 3 ARAed THE0 (ATATEHY) A B9 8 gl A=ard €9 § siqaATe faeqa e sreed 9=-1|
# ad % I fAfae qar oier § onfie Fad ST qarsh & g9y § U9 aTdr #F F Iedd@ HAT g SHs seed gq 98
Togh gl IFHTEaTe T Igav forear, v & & Saehy suarteyt, |ar sy, 9.9, sqeres (Fae o.ft . aoft gq), Ssseque
ATAUH(FAA SSeeqUd AV §q) AT TEQTSTI/ STHTT T=A1 &7 AT TH RIH & G AIATS FHAT g T TTUTE-I| A7 5197 F2 F et
77 Rt I & 912 qudF TEaras ST 3 61 ATATT Toi g Sl THT FLT o TROTHETET AT T a7 941 94067, 2023
2 SHiEarT T wT & ST SwHTEeTe, sga} e, B gt # sudhr susfea, war aqwa anfy "eeft st
FTEATAST/IHTO-T7 |7 IS FT qohel 2
TeHIaT

5. SHIgER A1 dl -

() 9RA 1 AR 2, A

(@) 9T &1 Y&, A

(1) S T IS &, A

() T fooodt sRomel & S o 9Ra W O TE ¥ W WA OH T W 1 WEEW, 1962 ¥ URA WURA ST AT @,
a0

(®) TH IR A 1 SARK &, S AR § T T H WA H1 301 9§ WIREE, I, sficieh], Hifa, e, e To de,
Sfare, werrel, S, sferiften & et eTwient <ui iR faaaam & wRa e &

T I (@), (1), () 3R () o & T0q 2T el IFHIQAR & T IR TR FR &1 T qIreft JHIo-31 3799 2l
i
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T 3Ieficar & ot o wdan H waer fean s wehar € e an # arr wee- s ur S sTeesk 91 fheg swen fgfaa e
IR TR GRI ST e § YAl THTo-93 IR 3 fqq <1 & o1 & IS0 <71 Hehell 1

Ay -
6. (F) SHIGAR & AU sTravae T foF STh! o1 Ugell 7%, 2023 1 21 99 & & T &, g 32 o 7 g8 91, 19fq 35
ST 2 STE, 1991 ¥ Teet iR Ugel ST, 2002 & 9IS Tl g e |

(@) TR Fruifa sifewan g § Frefafed fofa § ge < s awd €
(1) Afe SeficaR, foreht sTagfea Sfa a1 STgfaa St &1 21, a1 e § sifess 5 ad |

(2) 3= Tu=dl Sl & 37 SFfigaRl & wmel § Siferan @ o aek S U SHGaR) & fole @F] STR&T0 1 9 %
EIERT

(3) & qaneii & 37 wHHAE & A # At | eAfyen o o as S foret focent <9 % W ge # steren stenf

T &3 H HIS HRATE o SRM, &H gL T 35 RomEaey fja gu d |

(4) 99 aqe Sfeni iR wefies W@ SAfueRTa]/TaTdehTe e W SAfuentiE)/ Seqentend e huer ara
Rt |fgd o Teel TG, 2023 1 HH Y HH 5 94 1 A a1 1 € AR S (1) FHSER AT AGTHA B
MR T TG T EHR 3T HRUIT F R % GO W FHEGH g T, 370 9 ff gfmfed €, e seee
Tl 3T, 2023 ¥ Th a9 & 3T T M1 &, a1 (2) df ek Fan # g8 wrifien SToar = (3) STeraal & R0
HTEI gU § 3 T | siften § sifusk uiw o qe |

(5) SATITARTA HHIIE YT AR/ SCThTe el HHYH gra AR & 37 Ame §, fS= Tgelt svra,
2023 1 {7k Fan & 5 I w1 Ja w1 AR Taft G R A 7 SR AT FrdRT 5 96 G S o g T
T aen TS ot | 8T WA Uk JHIO-U5 SR Rl © T o fafae IR & A etmeeT R g € iR =
M R FRfo w&ame 9T B9 i i@ & A 118 & el W 3% HE9R 9 T fohan Sram, stfeehad 5 o |

(6) =iferR gfte, sty (Fiferes &9 | afeR) qen seq HeiEt foaaimar (haer e fRan gen 18, o7 3cl &
vifed) =afeqadl & Ao | AfeeRad 10 919 O |

feoqoft 1 : sTggfea Sfd qen srggfea SAefa 9 o= frsg il § Hefia o Seficar S Suda oM 6(@) & fhel o @i ereiiq
St y@yd A, STifte gfte, sEEE (STifTE w9 9 af) qe Fe e feetma (hdd dF R g S,
3T T & ifed) afai i St & sfaria oma €, 1 Sfvrel & st < ST areft Seelt o1 HiT-se W R
% a2 |

feoqoft 2 : PWBD S¥HiEaTT it FEToHT aefiHaor oiiv SRR HUSTIT F Haer |, q@ad! Trer q% ST AT &7 ares fh =
& ISrEaT ITee I (TATE, a9 ST oAy TREd_ JATd) F Tl gl

feuqoft 3 : [ayd AT v 37 SAKE R AR B 9= THE-99 R A9 qaqd S (fafaa dar oK 91 # 1H: I9R)
Frem, 1979 & s1efi g AfTe & w9 uftenfod fram S 2

feooft 4 : A6 (@) (4) TUT(5) & 3icAed qd Afant a1 3 Faeh e T greft s O safara fowa s &
1 T, AT 37YET A Wl H shade HYdT dAl-shace & &9 A el o Yob & Far v g7 a1 S Tt dar &
QAT g3 &Y AT IFAF G &1 AT AT IRl §31T &; T8 VAT T T 3T T E3HT & AT IRIeT & 376 el
T Tt & a1, FAieraT ganT 3raeTard T T 8|

feuqoit 5 : S oW 6(W) (6) & T=wid oY # T & FreNR duwek e sicar &t fgfad &g e W o fa=m fma st
Hehdl § 919 98 (HR a1 Faaar wiieeey, St oft amen 8, g fuifia odifis wemn & 9e) @R g S=aeh
feeai Ificari &1 sTefed Heifta Sansti/ag] & fou fMuifta sRifer Td fafeen ARl o6t sTagned 1 qu s e |

ST e 1 Bredh iR o1 w4 fordt ot feafa 9 g2 76 < smoht |
feoroft 6 : SR S Y I ARG AR AT © i1 Hfgwerm a1 meafis foenea e & yw-us o fordt wRdte favafasmea

R Afeheivm & gusher oW T yHo-uA A1 TR fovafamem gr omRfaa Afeporee & et # <o #1 T & 2R T s
Torvafamme™ & aqfad MR g’ JHIfor 21 a1 SeaaR wreafaes e a1 SHeh! THh el T Joo-u § g9 9 |
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MY & Goiel H I T e S o S0 Hueell, wue-v, TR W § iR dar ifiera | w5 g 3§07 99 37
S YHI TR T T S |

IT=9 & 30 9 H o1 Afgeperer/Iwaat Areafie aden’’ yurv-us i % sTria Suged dehfeus gHT-13 wftfed E1

fooquft 7 : Suficari s A H W@ =1feq foh AR S o6l 36 IR Sl SRR HaT S foh e -09 T&d i &l dRE F
B erer/Ieaw) WeAfsd THE 91 FHHE THE & TH-US H TS ¢ IR 3 ag § 35 uftedd & foRe ol w A
1 foram feran ST iR 7 & Wi R smam |

feuqoft 8 : SeieaR = off e W@ for S g ferelt whien # AW % forw S S qE Tk o1 ST O H TE(d HT & &
3R ST G0 39 79 SAferE § S5 L o & oG SHH a1 ST i 31 fopdll wdien § fopdll off STeR W 9fiedy &
1 STAfd el & STt |

Ford o6 #f el swfreame g sitveTes sraes o1 ® s+ fafar SR #a & smmaaiaey/smsm d@/2Hr deaeft i gr ot g, ar
IeftEa 9irar F A 6 § [fde o oo g aearasii & |79 918 § g 0w SnT 9 oy w2 "6ar g oY T gy
IEh ST a fa= At S awar 8, 7t 7 vw Wi e @A S sfae G smar 2, S sarrsr g s afer & Titea 7
srfergf=ra o a2

derOrw 3réar :

7. SHIGAR & U 9Rd & o= a1 U9 faum aved gr fafa foedt fovafoaea @ o1 9og & etfufem g wenfya =
forgaforamer egem oM sifuf=m, 1956 & @ve 3 & 31dH favafaarem & w9 # AR T8 forelt s fan Feen # yre ayOe @
Ty faferc fomm, seafa famm, wem foam, -faam, nfta, sdfest, wiferst o) ot fogm § o fawa & @y wmae fai
7T BT AfeT Stera Sy fagm anfrent a1 SSif=r 1 wiae feult St =nfew

feoqoft 1: T& IicaR S for Tt oden # S g € 9 U T ¥ 9% 39 T0e | S & UH I § iR e THETEd i
o 3% e et €, yRfuss wian # yow & fou smaea-ua O ehd ¥ 1 afg R suiear Rt o wdien § 9w @ @ 9w oft
YRfYyer wien | worwr & e ure Ehm | S IFHIGER SR B IRA a9 S (Yu) e H 987 & faw stde sifva foRd S 3%
U TH&T ¥ STAGH-HUS-1 & F1 ST S0l A h1 JHIV T h1 8RN | TH1 T2 fofd S R T8 Iicarl i 9IRd o

T (W) e § e e S | 39T qdiet 3o A S S QHT FHTOT WRd o FelT) e (G908t & faeqa 3mdest
-1 & 8 STl Y 3T TR ofeh STRY fohaim 911 gl TR T |

feoquft 2: goeh sifaftaa S SefiqaR fremmeEe 7 # ffde s@a & aqed s W § 3 g Te & fau o719 ieed o9 & Wy
IRa § S stfafrem stean U= faum Avea gry Heenfuq favafaemer stean 9og & forelt A gru wonfua Sfewes dxemt steman
forvafoaner omem s stfufm, 1956 #1 &1 3 & e AMe fovafaae™ & w9 Hifya  Jfers e & 9 g9 TR &1 3o
T YA w1 Afen R Hiern faft, fameet 7 § fafifde o 1 felt & guged € T T8 e R T Suiarl & g
e o wimfad 89 1 eTgAfd Tet & See |

feuqoft 3 favm wfifeufael § o ek Sar orim & foet off Ieficar &1 aden 3 yow o™ 1 91 79 el © fee aw seds
sEaedl # ¥ g off a1 7 2 Kt foh SwiieaR A fordt den gr ot I I U Tdten Uy Y ot 81 fSrEe W AT % Harar
T & o ST SMHR W SHHICaR i 3o Tdien § S fean s Tehar €1

T
8. SEiCar] o1 o & ifew ¥ fuifta g srerga < enft
TR /ATISIIAh &7 F SYHAT F HIAH GIT THRA=

9. W fF Teot ¥ & WHR Aihdt § SMeheAer a1 <o T FHAR | 3 T a1 3Tene Sfqara | a1 &1l weniia o=t s
BT & R A S AR STl S ST Hell Y T § IS¢ Iered (STUERSRT) W w o TR 3% fafed w9 @ et
FHEteE/ a9 & s1erq F1 giaa w e § 6 52 38 wen & T s fen g

SufieaRi &1 &AW T =fen o afe i 1 39 feiiaar & A 3o The & fa strees swe/aden § S § grag stnfa
ok G HTE T THA § N SHHT STOGA-TI TR fohall ST TRl &/3ThT SHGANT & 1 ST Hehell & |

TTEAT T ATET T I HEAT
10. Ten H Se7 & fou IieaR & e -9 1 WiehR hid T SHeh! Tlal 3T 1911 o ok § & o1 fofg etfam &

e § 2TaeT w9l SEHGaR 98 gHfved X o fR 9 ohen § vow un & fau aea w5 94 ol o v § ) e & 3
[t i, fordt o 3 <= yaw fean © sreniq fafed wden aen safade wemn & fou @emehR | SRt YoeT SHf-<r 2 aen S
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i mran o6t 96 o6l 90 T W STHERA 2 AfG fAfad aie qen i a0 & fou SeTehR & 8el A1 916 H Sedd w
TR I T I & TR 3 a6t foRE et b1 U e had § al STERT BRI e o foTy SR SHige T Y & S |

T THTI-U 3R S 199 AT

11. et Sigar 1 Tden | 99 a% el d84 foan Swm we a foF SHs U9 TN 1 Y99 WH-us (HffRehe o wefee)
&I BT | ITHEATIT FTRT UF AT AAE TEQT FI & THT 39 aTT9 o T STIATT Tat 2R

FTeal, faasid, AFATEATHS HIATS, AT AT
12(1) ST 3wftaaTe fifend Fam=me &7 T & a7 ArERT gy 2T ST 81 {6 8-
() Fraferem Tt & st Seteary & forg Jwee o B &, eraia
(i) FERTLAT =9 & TRror ¥ Y9rHer FIAT, T
(ii) ZaTa =TT, AT

(iii) TEYEAT ST e | "aterg el sfxh T sARHer HTAT STTaT SH sARHA FLd T GHhT AT, FIaT

(&) AT FEART TLHAT & 7, a7
(T) Forelt ot =R | 2] ®T § FRAETE FAT &, Fam
() STTeLT STOT-O=/ATeT SHTOT -9 3T UF THI079 S [0 & forad a2 &l &Rt T4 g, srorar
() SIS FI § ATEATAH FIE/ZEATEAT % T I STEIT Flel ATATE HLATI
() T AT S AweA U & AT FrEft Ageaut qe v AT 8, srerar
(@) e ¥ oy st IR F say § eferta araei w1 ST fRT 2, st
(i) T T T -9 T AT AT,
(iil) AT & HEATAT TAT FH H S ARE F AT H T TR TTH FHAT;
(iii) TErer=Rt =Y Tl AT, AT
(ST) AT 3 S ITHTEATE o T ST ATeA1 7 97T ST ST ST ST, ST
(=7) I IREaRTSAl I AT AT fora=T a7 W X ST et e Qe e

() Tt WA § H AR FIAT SaE 39T RISl H BT, THEAT I ATAT I TLHAT FT SR FIA F (T IHATAT AT
FegaeT quT U &1 ster Rufy &= FwAr anfoer g sreran

() TEET F HATA F T ST g h FEATREAT F qvene AT g1 AT g & 21 AT dv T TR A it Aty ag=rs 2,
EREH

(%) TEEAT F ST FATSA BT (AT 98 A= AF S A A7 2Y), I A7 TR v TR AT TR ST 7 Ty R o
T AT (RATSH AT U7 T390 ST &S T2 HITSAT, FIE 1= TATE AT HHT IT g RaTsq a7 1S o7 STHT AT H412 4
F =T H AR 70 ST T ATAT TS 77 TaTerd ST, AT a8 92 gl AT AT, TART Fd gU AT AT T 91T T4 35 79T

(%) e & AT T O IFNEATT FT ST T THIT-TAT 6 1T T ST T Seetad 641 &; 7T
(=) ST @t § Sfearterd aoft srorar et o #7  grer, St oft Jrwer g1, sauid w3 w1 aae v

T 39 9T rarter Af e (rfaeer sTiRreer) =S| S gt g i 97 g1 39 AT gy =9 AEEt F seata
qet et ag SviEa 8, § 937 3 for sriver st SITuar siw/srar 39 =t &9 ¥ sruyay Afdy safa & fom:

(i) ST g A St et T oft 9T srrEt s=e % o fEafie e s
(if) F=ET LRI g 39w orefie fohelt oft At & fAatsia foham strom
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7f% 3 TR F Aef uger T & FAT H F AT 39 Awg I At F qehiw srqemafaw wars i S awdt 21
foreq ord 712 2 T =5 7 & arefie g enfRa @3 9% 9€7 & Sosft ot 9

(i) STTEaTe A1 =0 "@ay § forferd v amaas S a8 397 AT TE FF F7 a9 7 337 T, s

(ii) SFfrEaT g7 AHd THT § I dAvATaed a2 At F g1 fEEm 1 w7 o sy

(2) FrE ot ==f3E, S AT g ST W@ (F) ¥ () § afua Fret § ¥ Y Ter i wea § Bl ser sefteee F Ay
FHefrsTa =T T AT F7 I 9T ST 2, 36 ey 3Fa FEw 12(1) F @ () F et F SIqE FaTs S S g9y gl

ATH A 8

13. fafga dan yrftvs ol & 9o oTeed Tm- | # ST & foomhgaR aeanfuifa =[an o®® siw ok fafoa den
(URfieren) waT % T ST AHR- || H =Aas 33% ST U S el SEIRAR! 1 IR o den (vu) adeEn (fafea) §
vorr fean S | yem wdan (fafed) # omam & fadegar aanfeiia <Ead o®e oith WTa i el SFHIGAR 1 ST g
Hferdcd T TG WAHR & TAw Fern smem |

Sommes feeam  Sefiearl & fau smfaa s, afe &8 @, &1 o & faw s fuifa =mFae o@ds siwt § emim
foaIR T THFA T |

T STgfaa Sfq s1ean Sgfad SHentd steen 3= fagr o steran snfos €9 § FHoeiR o & SEfiqari w1 gRfeTE Tien &
WA AL T- | w6 YoH 9hen (fafed) # mir g frfoet AmcsEl &1 S99 gU SAfRa Wa & fag WaiehR 3q o
ST AfS ST 1 398 74 71 b STda St o SHcari o fou sTfa Rl &1 9 & fau amr ameel & TR | s
TRIETUT ¥ AR & FoA 37 TuerEl & SeieaR! #1 vat Hen § g e T6 ¥

i = e

14.(1) 9 98N § YA SHIGAR i ifad R W U MU et il & SMER W AN R WEThR & 918 SFHEart i
TUMTEH H TN SR | e 3T, T8 98T s STHR W 94 S areft sRfaa Rfsmd o6t gen & deyd # onfaa Rl &
i IRl S TR 8 & TN 9 TEH ik (3T 918 3 WHH T HIIevE & w9 H S s freifia s

(2) @M A egfaa Sfw/ergiad SHefy, o fusg ol o onfoe w9 ¥ wHEeR o & seiedarl w1 g
Sife/srgfed SHenfy, o1 fusg ot qon enféss 9 @ wae 9 & fau smfya Rt w1 gen a6, @ & g2 o fawie &1
Tt foRg o I% § T 3 Sofigem o R Fgfad & fo suge &)

Ford o sragfa sfaaier e & saqaf=a Sasaat |, s & § FASAR a3 JAqT a0 QA R/dr are Ah

i adteT & foreft ot =a% 9% qrEar HET w9 qeeve § R oA ge 7 SUART A5l AT § i S AT gy 9T
AL HIHIUE F &9 H @ g0 AT % forw sues oo uanfis s fgm ot | s sasnfaai/se segta st ,
Ffes gy 7 a7 d=aTE e srfet F oo sl fitmt ® o agetEa 728 B smom =7 8 wasisg
FrT sTeter R % forg srpeife e srosm)

e FuaATE AT aoft F qgd o A O SFHIEAT fT SUesd SRS Y Taqed a6 £ giaer auar wfewd fheae F
Ty § U IFHTEAT At e, few 3 fifeq €, 71 ge/fama 98 /e S
T F g Fit gEAT I&H FAT
15. &% IFIGAR i TR i g1 fhd &9 § iR ffa yoR <t Y, s9et ol TR o 0T | SR Themdha & ar
H fordt off SeigaR § TR 6 wam|
e 3 SwgEar:

16- TEAT § THA B | Aded ud [Ffh 7 At T8 0 ST 99 T% {6 aEh AaeTs SAia TehdT F TA s ara o
AT Tl 2T ST o6 IFEATE ST T TAT TAGT AT qTAAT % AT 2 TLAT THAT 6 ZTT 3 51T Toqd T qT
SreeqT Hareft Rt off ST T AT o F Heaw § R U arat F "ae § a9y J4r e / Fyie @@t T s § v
T a0 § | T " § a1 At sifaw g

T AT T
(%) forem fordt & wi/gey 3 foam fFan §, fme Teat & shfaa wfa/aet 2, =
(@) foge gfa/acht Shfed wd gu e foret Sf/qew § faare fw 21
o Fan # Fgfor <1 ar i g
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TG A a1 TR, 39 91d § T & 9 foh T8 gew/el da1 59 Si/qey & 367 faam fohen @ 37 ) an) =afwmm«
FHIA o TR T foRa S Hehdt &1 TR AW L o o1 SR B o 39 SFHGaR i 39 | § g2 Tehdt § |

FT QT T AreieeT ;
17. (i) RfEwes oden ¥ o1Eeh B9 & TvIq SHIGAR o1 fasqa oTees yod # o799 ‘78 U9’ |fgd afc swen! fFfe wRda o
Har & =1 ot © fafa= T SiF we Herit |§ 9§ 31 fashed o1 WAfHehar & STYR W Seoid I STUTerd grm |

(i) YR o1 Fan & o e seficari W SH w6 Havl steied & 999 Jafad S W6 "ol sieed &1 Hifd ar] arf | 9le
% IR & STYR W 376 & 99 SHIGAR g1 310 3T & wvd fafr=1 SF wa damf & o =1 mafaenasti W aqfaa €9
G fo=r foan s |

FrfercaT wdreqor ;

18. SHICAR 1 AAGH R IR gfe ¥ Ty g1 =ifeq R 98 ¢ TH IR 29 716 1 =nfen S a8 Seifia dan
% RN & ®9 § 0 Fedl &l HEEarEs 7 9 9 | TR 1 ffa miter gr St of feafa @, feifa fafean wdan
% a1 fret Seficar & ok § 9% a1 S § R 9% 3 emanstt 1 g e Y gt ® d Suekt fgfaa Tt s | fafed aden
TN Al TUET0 o STER W STRERT R STRiied 9t IHIcari &1 39 Fami & uRfdre-3 #§ fou v foeru & 1R fafean
T qAT T & deh hT GALO (AR ) HI@HT BT | SFHIGARI &bl AYTed A & 31eren Faferea wen & fau fafean
1€ &1 HTE Yo Tal ol T |

I I off foF TR o feaaim eraféet ) e tien & & fon 33 &7 & favosi o1 s foniw Afeswar i mifeq 9
Hehdl T

fooqoft : =t frer 9 B U, i SEigER! &1 Tete < Sl § fr 3 wden # yow & fen steea-us de | e fafad weib
% TR & fret wer fafewan st @ 1ot s e o | Fgfom @ Teel SHiaR &1 fohe TR &1 SRl = gt
3R 3Te Weed w1 W1 FE TR *1 A1 =1feT 3696 SR 39wl & 9iime-3 # fau Tw ¥ ) e denef & e
feeatn Sfvent 1 Faneli =t ool & T7Ed Sl W4 & X H g2 & S |

TE9 IEfER] (T srermreh feemie qon semren feemem 76 & faw 4 wve # 25 fRameR Iga wem w1 SR Afean
SuieaRt (M ST foemiTem qo Semren feeaiTe T6) & fou 4 5§ 14 fFaimiet oot =o #1 @ea 1 gfc ¥ &oa
1 91 T SR T A SR foan S € | ZiesieT SeiEaTt % Mrfhear wiaet afed 3% et wierr daet a4 v
& AT qAT GAATE, ATATT a9 a7 9047, 2023 7 =i aiemr Y1 g9 § 98 1hiaw, a9 Ud Saarg aieaad §arad
= fafere o= oS o7 wafda fit st
Fawrh fRsriaT ara s &g RfReat & seeor:

19. s=mTen fee IEficar &1 ST fog emfra fifsqal & fog etremr &1 oy o & foe aomr 9@t enft s ¢ fesgisi
afeR aifufrem, 2016 § ¥ ATLATT a9 94T 6 forw AT & Seeqvr shaer () sifven gfte, sevmfia (s1ife w1
afeR) den wer Gt feeatar (S fora gan s, o g9el & ifed) T (& STTaT 2l

TuTd, fop Semren foaai Sufigany &t IR STAeTTel /araieTer aFiieRTuT ( TETAaTstl/2Tedarell ) & dag ¥ 37 fagm
UTAAT WIUEUE i YT KT off rufera g S sWah wWant famer wifenrt grr faifta sifigma wan/ue & smigmed @t
I B 1 &tc "'auTd, fon Semre foe suiiearil i it Smensl, waieieR SiieRIuT ((HIHATST /2T8HaTe ) &
oy W 39 fa9iw urrar wugue @ qI e ot enfye Eem S gwen Wenl Framur it grr freifia s
TAT/Ug & ULl H WA T FGTHITGh UL T wraicieh GIiehIuT aTeit Jaren i ek et a1V w &1

HTTEAIT T ATH AT HA &g TT=AaT

20 (1) Freft ot SwfEam 1 awaEr Feaeft e w7 AT, SHA FAT@ B 65 GO g TR Aied aqa aveady g=41 &
ottt FoRr STy o Y e | Swfieame, st &9 F FHsie avl gq A F AT o & fore aft ar 97 ST S« 98 %
TYHTT FIXT ST ATAEET &1 ITAT FAT &1 AT I8H T 36 THTE T AT HT AT T 271

(2) Tafee q=T (aefe) Ter, 2023 F ATeaw ¥ A a9 Far 90T, 2023 F T srasd w2 arer aew fUwEr it
IetEaTet #7 afFard =7 F & a§ 2021-22, 2020-21 9T 2019-20 F 37 F wa® 0 A.f 7. (- q=e) sHnae
TEQA FIAT T ST 01.04.2022 (FA W 2021-22 it FATTH F ITAd) FI/ F TATG ST gl & Tq ffae 4 (Frfsran) a3ye,
2023 ¥ |TEAH & ATATT a9 AT (FTEFHF) 7T, 2023 F o0 sraae yoqa w2 it sifaw arra % a1e #7172




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

(3) SFHiEaTY, ot & & FHSIT AT &g ATCET HT ATH A o6 o7 T8t 977 AT ST T 98 Few LRI GIT T AT F
TR AT BT AT I G AT AT 2021-22 T AT F ST 9T FULRT AT ST FOr THO-05 g1 51 01.04.2022 (B 7w
2021-22 #¥ G F SUX(A) F/FH TATY AT g B wiq e Far (efae) afver, 2023 F A1eAH F AT a9 war
(o) ateaT, 2023 % for sweres YA we it $ifaw arie % e #7921

21- AF/ASST/A T LeegquaET v Rerar arer e @R a6 F o Sudsy sau/fEE F a9 F Tsgh
IrfteaTe 77 gfaa w2 o & 7 Fawreehy/aifen § R am=ar F s 03 smeeronfRama % gaaw € f&fee & (o)
T, 2023 F ATEAW F FAILATT 9 4T q30#T, 2023 F O swaa w3d a9, UH «r|t F oo Femmedhyaiten § e Gy
ATATY, SFHIEET 979 o9 319  awed= & ffg s #§ avft srfera samor-a (e arde @) wisg g =)

22. fafae Far (arifsre) oieT, 2023 F ATeAT | WA a9 947 906, 2023 F 7w e o | w2 f Faiia st
g IETEaT % v et ot it fRufa (Frft s afza) F Mt f arde /T st

Juft § yfade
23, 9f% I IHEAR HRAT gt dar aer (Fafae Fa (yfae) W S aeaa ) F S0 T H 98 Ioo@ Fdl €, T uw
A= gt § GEfd ¥ A Frena | oot 9ot 1 emRferd et 6 gt F qdid @ fAu emam ) fere 2, @ e

BN UH STqUY &l WihR T8I foran ST@m | zoer srfafes, Sofieams gy U a1 smeeror Soft 99 forw St o st sefera Soft &
gfead & et o sqag sraiq .S T ST, LSS & ST, A.f0a F A SAT/ASST, AT & afaa,
Fg = ST 7 i w7 & FHne, ArfdE w7 F FHARL F AT AT AT, AT TASATS T A710F & F FASE, Arf

BT FASL H] AL AT SIAST, 77 ST a0 F1 o1t &7 § FASAR, A(AF T F FAGR B 37 [T a0 7 qhaaq =

=T T2t T SITo | e v T ST g sita| ey Y = w7 R S Ui 9eT F Toash F40 9 8T
A= F AR IR AT ITH T AT SEEal o T smefera 9oft 3 fRe oft sefieame i st smeterg ooft 3 e oft
H qfFd (37 AT T T 39 FIT TEQT IEATESI 6 AR T ATN/ELHT G TATHATIA) FIA TAAT AT 200 hT
FefRpart (ganT) o forg arar s i qufa a8t gni UE STHiEaTl g7 91T ATEUST % ATLT I JgdT ST Tei e f JTHe
¥ 3T STTEaT R e 7 ST
THH qATET, =T Rerrar (fesegdit) aoft F siavta snfaer Gt ot sw-2ft % sedieam it s Rerimar f

-4} FF FIAT AT ATATT TR &T FATUAT|

SteIfeh S fagia %1 9 €9 9 UreH R S, R o | T ame @ e © o fee auer fos @ emfara
TR i forelt off T= 8§ wfie & & Gy # Werl ST S fhe, S iR SEfigaR g1 STaed O ST i &1 aii@ &
oy & ot 3 T 9 etk TE SR a1 U Hel #, 9HeE w gm @ Ry gueE | ufitafdd e dei ey wostrEm
3 e & oyR W foer e S wian & SR fardt Sefigar & vt &9 § feam 39 & eyl A #, Seicar w1
Y TS THA H &, 9 55 92 *1 Seor@ 71 9 fesiem sifuer sifufem, 2016 & siara wamafkenfya 40% steran
3aq Afue feaam @1 @ 7 ®, difer 3@ wifer fesaim an Sioft & sfaria TReTvn 1 o T & |, S9N o Haiferd AR ST
1M 19 & STER YR a9 Han & fag st=ren 9 g |

WTYT HTEH -

24. IGERI 1 giaa foran S & fof dan # ot & vt & fot o1 |2 91 B 37 fasmi adensdi 1 o % &1 gfe ¥
ASF BT S SR b1 Hal § o1l 21 o o1g 3 It §

o & T w@fere e
25, 39 TN & R o e o o ordlf ot < @ S g =i ufifire-2 # e g
Tfga ey, s« gerfafes
TRfRTe-1
Tue-|
A& T TRET
ST e AR < SR # SIS i S
(i) IR o Fa (9 adeT & fore SeieaRi i geten iR =99 & o fafaa dan (urfiaes) wien (asgfe gR); 3K
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(i) 9 == Ja1 wen & foau fofzg ok e #t © fifsqdi & fau sefigadi & == ¥ 9RdE oA dar
(9am) when (fafaa i ismesr) |

2. IRfEye wdien § aRgfTs YR (Sgfasen ge) & QA TE-TF iR S wve- 1| & 3u-wve () § fuifa fawei w
Ifehad 400 3T & BT | I8 THET Haet TeaT & v W & Sd 1 ST, Joe wdian # yow & fore e@e =iftd ferg T
SEGER! 51 WRFEweh TeT H T Sfehi o1 STt sifad die Fe= Feiia wed a9 R 78 S | oden & merd § g ahen
91 feu ST Al Sufieari it He 39 9d 39 The & qremm ¥ 9l W darelt s sied Rfgddt o g & 9 9Rg § aRe 1o
BTt | T oY 1 IR e # SR g %had Téeh Hifa foRT U IEicaR € 39 ad &1 gy wian # yaw & faw a0
EId o JU™ ThE H yow & faw st=en 9 7

feuqoit 1 : Jfer fafoe dan wden ok wRdE o7 dan Tden & fow Tum SeieR & wd €, safae fafaa dar (urfirs) oden &
e | THH I T & g, fafae dar (W) 9her iR YRAE 99 9aT (99H) 90T 9 & T ue SeigeRt
FT T3 Gieai TR &t S | 3 g, fafae Jer wden qen wRdtE o9 dar ahen & e § ol S et
Rl o0t Ten & e1gar s g fafae dan (Irfises) oden & 9m stee Io- || § genfeEia =Aam 33%

3l T & & AMeE AR fafad e (URfive) Then & W STed - | H (YRR T0E % Rd oed IiE
% SR T IR T ST |

feoquit 2 : Tt yeEl & T ToTd SaR fEU ST W oA Sfeh B S R S faeror fean e © -

() v 7= & Sai & fag =R fosed §1 7o T8 9 & fag 9 Sefiqar gr e Sal feon T €, 39 ¥ &
fere freifta sfei § § we faer sier <€ ey e fog s |

(i) afs =7 SR T ¥ 21fush Sar T ¥ IR ST 9 U SaR TEl & 79 off 3§ Terd SR & I ST SR 39 99
fordr off s g2 8 |

(i) afs =1 ye @edt Srer 9 €, s1aid SEiaR gRI g SR T e T €, < 39 7 o fe i < A @

3. gy when ¥ fofead wdhen i gisrenr gderr gifad 8 ge-1l & Su-ge (W) ¥ fulfa fowdi w wWawnra sicres
fFm & 6 Y- B I Ee-1] (@) & TU-1 & I=d fewron (ii) «f 29

4. S SHICER oM TdEn & fafed s # ST gR o7 faaehTIaR aenfuifia T8 =ay o i a1 €, 3% gl
% I-Ee T & IRY Al W & AU RN R WETEhR 8g A STET | HIFERR & T geme SH el SFHari i
den o S et Kot &t @@ & @ & A S

HETeRR & T 300 i &M (AT 3EH 3 1 Té) |
T e H IRl g1 39 YR 9T ok (fafed iR menerr) s sifan Yo =1 fuffa =i

T ve-11
YRfETe e g wE & fag e o fawm
. Jfise e
39 wilen # 1 Afard ye-us g fSrEH geieh 99-95 200 Skl 1 A
feouft :
(i) <M J-95 TS TR (Fgfaehed U9) & Bl |
(i) fofoe Fan (URfrwek) wan &1 9 S7eed - 1), 3Tés T 2 fweh fau =an oiée oid 33% fauifa
feRg Mg |
(i) Te-u Tt oiR it <1 wmwed # TR fore Smdd |
(iv) ey %1 famw e- |1 & s ‘&' & fer T j)
(V) Sufiearl =1 Je9-951 & IR T fore =nfed | forelt ot uRftufa § 3% 3 forem & foe foedft o1 =afea =t

HeIdl o & SHfa &l < S | qenfy otiferek gfte Sufieart #1 (F9 ¥ FH 40% FUTHRAT) @ TEEh
(HTEe) sl Heal 9 wdian # I for@s o6t stgafa gt | oAiftes gfie ot Sefiearl &1 ufd s off| e ot X

 wft TR e faee w5 sifafted v off T R ST | ves ueE v S U Y o9t T am |
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. JY AT

(%) fafaa wan # frafafed wT-9=1 2 :-
937 9+ | T ST 300 37
EEECER ] HEH AH 300 3

g o 1, 1V, V &R VI 5= 3u-2 § fuifa defers fawd =t 9=t @ &8 91 fom 971 9= € v fowa & <1 oo o
TN-Ycdeh Y99-T51 & 200 3ieh |

feoqor: shael 36 SEica Wi S faftll w1 geaiena fohan Smam S 1Rl g v -w=- || (F= 9m)  # feifa = o
I 9T 4 |

(@) TH IHITIRT 1, S ST §RI HIA@HR & Tl Ferms S, Ao TUa g MaehR (36 IR &1 g || =1 9 ‘71
Td)
2. Jenfeaen fowal wt g afishad 300 3T
() = fazm
(i) =fu FSifrer
(i)  Tgurer e wefafa fomm
(iv) et formm
(V) e fosm
(Vi) EmE S
(vil) fafaa ssifred
(viii) frt
(ix) 9q-fomm
(x) T
(Xi) =ifsen SSifre
(Xii) ifqent
(xiii) wiferst
(xiv) ifor fogm
forq o 717 % o sefieart w1 frefafea fawdi =1 ue e o &t ergafa & & smrf-—-
(%) Hft foam ik |fv ShfEd
(@) Hfu faam ik syer e uy) fafeen foam
(1) faam TR At
(%) @A faam iR wEA St
(=) Tfora iR wiferwt |
(3) Eeifradt fowet S8 iy Seiifes, T Ssifer, fafaet Ssifdt qen =ifser Sshifad o e 9 siftren fawar 728
e - IR for fawi & = ok area faerm 5o ufiftre & @ - 111 ¥ feon w0 71
= e (o ahen ) -
1. wen & gt fawdt & geAas TeREa (feey eft) & g

2. O} Y- o SR S ° € T €7 | 99 U shad s § € g
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3.

4.

SR fearad T T 99 & ford @ wve w1 99 foon S|
ST ora fHoig 51 udien & fordl W a1 @t fawdi < otéeh sk (FarciihEt Ae) i o2 deoar 21

5. Ifs Tt SHfiqa =1 famee ST & 9g @k 81 2l df 36 e fier ot e 3iehi § 9 %3 3i% e fod S |

6.

7.

8.

9.

10.

11.

12.

(ii)

(iii)

(iv)

T Get I & ford ofe 7l fed s
Tien & |t faweil § 59 a1 9 fen s R sttt m 9 & vl ), sAeg, I9erul & & SR §e e
T 3 H 1 YTk TH. 3TE. Teh1edl o1 T foha S|

IR & YA-TH1 & IR fa@d T9F IRAE 3] & TR ®9 (AW 1, 2, 3, 4, 5, 6 37MS) & & TAN HEAT
=t |

SHfiEaRl 1 9 ek WAl ST 1 WRnTd (feie) Sieft & w9d v & fore wEfefRe (A dmiee) YR % sheeRerel
T TN HT FT SATAN 7 | T TOHEE YhR & hersheledl 1 TN SFHIGER gRI STfd |IEM ST9-mE1 ST HAT ST |
e o § hersheiedl b1 T A1 See i STAfd 7Té 7

IEfEAl #1 qg Ale FAT A0 T e e arasf/ana/fes anfe s et fF /s & @9faa 7 & s/
IFHTEATE &1 TgATH The T 6l &HAT Tad g, IS¢ Jeaai(3h) # orar aTe S 9% s g0 6 g 9¥ SFiEd
T ATAT I G ATl A bl H & [ AT FHeldl T AT ATAT STTTIAT AT T HILOT F I I Teaqhi(en)
CRIESEERERIS IR

(i) SFHEATT FT W91 F I @ ferae 2 et oft aRfRuta § S92 5o forae & o shrea it gt o dit aaafa
TET & SATUR(T| AAGAT AT SaHTh (AR NaT ATl SFHIEATl i Thrsd giaeT fit 7R /T S 9w Suasy F3rs
ST e fieseSt afafaem, 2016 #t 9T 2 (3) ¥ Faid FATTRSTNT S=HTS fEharar it e AT F swfiaard
T gRfAre-V o U T 9o F aqa BT aEnl ey s T e & ged e sfemry/ e asie/
Forforea srefrers 5T ST 390 19T T YHTOT 957 S Fohe ST o & wefam sefteemr o § ardifies =7 & sremw &
TAT AT A F Ther § forew F oo srrea it fard a9 saied 8, U STfieard #t shred St gl ya= it
STt

= efafes fafere fRarmar arer a =1fe St adieseg@t srfafae, 2016 #t g 2(TH) it aRaTeT F agq a1 &,
TR I ATATIH T TR 2 (37F) AT TATIT F TEd AT Tl § qAATq 40% F FH Reiar arer sfran aur g
foraer & wfears BT &, &1 affere VI # fw soer & srqame freft ety sames Saeer s o " it stfaar
FTET ST 36 A9 T STHTO-97 Soqa o0 St 9% ©oF Fafera swftaame 7 e srar gt § a9 Saeht i & aieT
# foras ¥ forg Shtea it FaT0 o491 9T 2, UH SFHIGART &l Th1Sd i e &1 il S|

ATAT TRTST AT AT AR T Z8H [0 ALY Fd Faehl FAaaTiersr SFaam 7 g1 TR &7 &awor sfaiq o= a1
AT T T Ffe ST SIIAT Th1d AT 918 &, a7 el fHawr siFere sraeT wea a9 aRfars-VI F go §
HIRT SITUATT (40% AT 389 sTfere fyerirar arer setearet & form) qu afifers- Vil (sediear i fRertmar 40% a +#9 8
A et S 3T TeTte @)1

T AAAT AR FIT IUASH HAT T TRTZS T TRIAT 9T % forw [Retfa s Taar amde & sfds 981 gem
TAT, ThTed A TRAAT T4 AieH ST0aT T804 TaH AT AT

=TS FAReATar &7 st ATt % IFEAT i -V u% U T g F aqare R avwr sy [T ger
F e e srfearrty/ fofae aei/ T srefters g ST =9 s &7 JwIor 95 9o qq &0 s oe o Hatea
IrfTEaTe forem ® ariid &9 & oreqw 8, A1 9 Shrsd i GrdT ITH F TG 8 AT Agl, THAT F T4 5 & forw 20
e wfarges a9 war fear strom)

= Atarees, fafre femmr ame 7 =it s sediese2T srfafaam, 2016 & gy 2(ww) #ir afarar F qga onfee 2,
TR I AR T G 2 (7)) FY TRATIT F TET ATHA Tl § qATq 40% F FH GeAiar arar sAfwan aour 5
forge & wfeare gt g, # aRkfrg VI § I 7o sosr F srqame Gt awardt ey 3@t gerr & gg i

ATAFTET FIT ST TH ST HT THI-05 TEA [0 ST 92 7 daferd Seteane £ a@w awdr wa1fad g, UF SFiean
T IO J9F YT AT SITsr |
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e (1): et s agmae (Shree) St arerar i ord, T g § SHE A= T 98 AT a9 qaT T0ET & 397 foed §
T ReTaT AT AT UE SEEA ST a=ETh e At 8, Y e TR s R #1699 a5t wY anan/asd
2, T O 1T 1 (AW €6 AT AT AR G 27 Fee § AT Aqaent F e Gy srowm =7 asdt ar o § F Gt
T AT FT Ieerad g I¢ 5 A1 JaT AN SFHIEATE it IFHIEETT T8 FI & AT o@d GgaF & [a%g o
FTEATE AT F¥ TFHAT B

e (2): = =t #1 aree we o Gl seieEr w i a9t st sefiee e s afy gf® S aftea 40
(aTette wftera) ar e wrfdss gn g S & wiaeaar Fatha s % oo Feferfa w=E v sram /@7 sTor-

Jgaw A\ R I e ST wierd [EEEINCIE R
T TgAT HLAT IAY TLh T 31 AT
6/6 & 6/18 6/6 & 6/18 0% 0
6/24 & 6/60 10% 0
6/60 T 3/60 T =9 20% I
3/60 T FH T FHIE THTLT AT TRt 30% | (U st aTerT =f<F)
6/24 T 6/60 6/24 & 6/60 40% Il & (sre7 3MB)
ARl 6/60 T 3/60 T =9 50% ll & (377 3f2)
ToRareTeT % Tax & = & 20 X )
Rft 7 go 8 40 & o T 3/60 T FH T FHIE THTL AT Tl 60% 1 7 (37T 3f®)
AT AT grim=TTer
6/60 T 3/60 & FH 6/60 T 3/60 T =9 70% I = (3157 3f®)
At 3/60 & FH I HTS THIY ATATET Tl 80% Il g (377 3f2)
ToRerer & e & =T &
geT e 20 5 %0 10 =Afr a=
3/60 & 1/60 TF & FH 3/60 & FH I HTS TR ATATET Tl 90% IV % (FfBEiaar)
EpCh
TRaFETeT 3 FeT & 9T AT 39T
&= 10 f3ft &
FAT THATAH T FAT THTHH T 100% IV = (gfdam)
FAA THT AT HTA THRTT AT
TS THTT AT ALt TS THTLT STAATLT Tl

e 3: AeUGMY IFHEATT FT THTH Fe ATH FA & (o7 STerq IFNEame F7 &1 THaT % e 77 & ara [{aifa g § Fz/
T[T ALY I ST TS F TH AT HT THIT T TEIT FLAT G

e 4: FeUg Y IFARATE Fl 2T ST ATAT Ze Hohe 312 & =T IWEari 1 3 Tl gl
7. Hferie ThE

SufieaRl 1 WETEhR garg 1R froqey fagri & s gru foman Smom | i gved Sefiqar &1 gafitor Stedgs 2 | HsehR
HT I T ¥ % o0 Fa1 & fou Seficar 9fs & Suged © st T6 | SHieari | e w1 SRel 5 3 shoe famne & faew

forrdt ¥ 2t ez & Wy w9 7 o 3 fg 37 weelt § off ¥ o 8 S 3 IR R ST T A 3w & fiR SR A e W R
e 3T foamemei 3iR 39 € @i # w9 of e o wfa ww g safaa & fomman som 2t €1
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2. TIFIHR Hewl foig &1 Wishan i €, s1ftg Tenenfass wHsmge ardiemy uikan €, fae Sgva sufieart & gHfas i 3ik

NS 1 T hi Ve h1 ATF HIT T, IS g TR ST gHfgE: Fahdl, Ser=HTeTs T80 vfdd, Fgfad o ik
T Tk, TS ST i A, =R $HMSH, Iqa ot 9eat 3R &0dl & Jodihd W fodr aat fean smm |

gue |11
TH&TT R T foreror
feuqoft ; Irficart 1 Wt fean S € o6 9 35 wve # fou T yRfivs qon yum wan & foau uea faew &1 eamyEs

STICAR L i he fowdi & Urea®H o1 fadewiiersn deiem fFan mn T

IRT-%
YRtk adien
gei-w3-1 (200 i) Frary : g
T 3R TR Hee 1 Wi S |
RA o1 3faer ST IR TS Ar<ret |

IR Tl e yiiet-wrd Td foea o1 yrepfaes, SIS, sMfdes et |

AR T 3T - Hfae™, TsHfden Jomed, Jemdt T, &k =ifd, ifeeri deisht qag, onfg |

Ffeen SiR WS faerme-uaa faehm, T, THTeR1, SHEiReh!, QIS &5 # &1 T8 Jed o |

e TifEafaent Sa-fafaua i) e uftedq @t amm geg, e fau foawrs fagm e 7@ T
G for=m |

gea-13-11 (200 i) Fafy Qg
ST
HER S Hfed Sfal-oafeh Hivd
feher ST TR Toe e
WA AT A

SMERYA H& T (T iR 37 Tay, fawr-1 onfe) (Sudl & &1 ), sfiwel &1 fd=q (I, IF aifesh], swet it

T SAfe-SEe Hef 1 &R)
fouqoft 1 : fofae den (URfrwes) wden 1 TR- 1), 31Ew TR I fae fow =Aan e ofF 33% fuifa frgm g |

feooft 2 : ov Sgfashedd, IR THR & B |
feoft 3 FeAiwT & wAE IEGER & fau w stferd § fF o fafae dan (yrfvew) wen & S AW 3 ) o1q: At wE
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a7ef SFaE|
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JA-TA-2
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IR fopan form o) i fomm & saent e | 3id: 3iour g8 g, foawon iR REor, el o1 STawiyvr 3R T, arsdredstT
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sfe dfed et farsiehl, a1 w1 drs aen foawm § S 7%, T9. 1 ST |
T Ue-g
3. f=m qon St (399) : HeE & fod 5@ & ia, oy 5= afEsmst w1 dem a fesea- -9 sear 9 &t
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aifg &R e Tqurerd | STt S, STt T qen e e ugf |
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igaT, TIgd HHA o1 uReed | T, G qen aeRfiaE], geri SR Rt & Mo feHiwur S sk | ek TR & feAw e qen
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4.2 ST JOTeA
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STaga-gakura- ek for Seerd, S # 43 9a-Tg Tt a9 e S | EeE et faerl & foau Sa-tamafie ol
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R YIS A ATt Siufeai-HagAmetor o forisrn oA i SNy STaEoT-3agIdsh- TR qei 0] 7= v § 6=
fafren & fagia-fafean are § graET &1 SwiM-Tsieta hav § e fafaar-ugel & am saet § oinfy ud vt
Ta- ST It ot TEee fafera |

1.7 &, a1 A STETE & Heyf H Y] Wl ¢

ST, AT A T YGHO T SAThT - e § ey 1 Hee- -] Hd qe 36eh e # et 1 Fefra- - i
AT Y AT H TRER Helel-~rerq SIert o fafere amif S mefadt 7l qen wrer o, gure T, aeu ufe & fore uyy stamda

STETTRAY--TY] TEE & T4 § gfqeaa fasfa qen g

2.‘1’{1@1:
2.1 {91 5, A&7, el qden faeifa, fem qen agged, gorli qen sand, =g, A<l a9 Jehfial ¥ Gehmen i o fi=ron |
2.2 qsil, Yol qe R o IcdeT el AT F1--7q T, T& feM aen ST |
2.3 Irerq age qen wferi # spuror gret 4 |

2.4 HoeH, =te, AfGER, oTured, fsiciisror, e, fauredar, SE) @ eteeensti &1 fem qen Sw=m |
2.5 At A a1 e a9 SUER |

2.6 fafere It & s=mE oq Tel & gfaeeientw & fagr wa fafeei-ay) gfaen-3m gea &5 g’ Sraanen-3gee I
R

2.7 GAGTEO-T, &3 q W -HHeogd Siwy wRie, e qen fowemud & @&wr den wiew sAfasI, i,
TATERIYE, IgeiaRrE fowemo e ST A, T |

2.8 T ST T Tehrileh ——FANTRIAT ST19 Bq FIFEA-TY] T shws i TATIA- T & |

3. TTESIe qY] WA
3.1 9 AT
SfTeRTT, TRTHT, 99 5= I & YR a0 TR § qg)ed we ufEeEi i yfien, et e A |
3.2 Sdfee I fora

fgid, ST I fo Seiet weai ot giern, I90 qe 37! Jhemd & ee H SHuer I faamt Suri o1 ST, o,
e qen @ uered Sfd A o Sedtesh W fom e |

3.3 Uy Tofchea SeRReme :

ypsit bt Tt YERA qen oY) I ki Jsheard v Fraw qen faftem, ayp qen g Sl & St 2 aret AT T Ak ki srawen
e fr frag-wg. 9. . v -ugpei gt fafe ae-gmmn ae-ugpe et fafues Amel w SFeE & T TS w3 &
Tafert o) |l

4. Y AT Y IS SHATALSI

4.1 Y SHAATSI ¢

IO gre W 1 HeIe, el gY 1 TS SR UREsd | Hed M 1 T[Ue, TO&0T a1 SRy, §RU g, Shid ed g¥ a«
i 1 S T o S, frefafed R & gy o greE, Shfs, yuerv, faaw, faaue < iR se fiE aen dvew
07 : YR, Wik, 38, <ot e, farishfad, giiied, YA, T -HAd den ganad gu | Fafid (Foee) M IR S,

T T ITRT oY, ANTRS, TE, TRl qen sieve, Jife den faEshiaa g8 TR &, Sunfae 9, WS qen WR A g SR
Y I o TR o foTu To=sdl Frereft sTaearshar |

4.2 Y 3G THATATS

ool HIA T T2, TS SIS, G ST, WUSRY, Y IR Y WoRgH, B, @, 3, TR 1 famer vd foqur, wef,
aIferd @ g qun Y] SRR, STEEh™ o FHew!, ST IR, D9 % UHl o AR, D18, TR ad HhulA | g7 Q] 61 TIEw,
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JrofterTor qen fofa-—<f. o, v, qon wes faftey, Senfre o, Toren freiE des T, SeRfS, denem qen geres fres
AT |

5. HiE Toresdr 991 YENimeh!
5.1 HiE Tl ¢

5.1.1 9T 91T T IYE c@W A1 YaY, IS, 99 a1 JuiveER Uihal, JEeEM ®i STeRdehdld qu1 39% fesied, °i|
Friveror wferamd den ga Y] & WiW & IHS DI WET--Gd TY & HG THS HT TS0 -Uiftesk AG Scared # uy) fafhni &
HT U T |

5.1.2 A9 & SIEH AR H STIAE S Aol T8 T ——Hi 1 9K o ad1 39 FRE6E & SUe--WEy & 95§ |99
wfifder—-TEmEfe qieds a9 3% gfad & ol wReh--Tural gur fafei--aig smafasmn qon Su--9i9 =R qen e §
TTme Suer |

5.2 |G Grenfient ¢

5.2.1 T\ 1 difqer qen TaEie fafiredd 7 saeem- A & afRer & fafemi--daem, fesme=, 7 9en 1 Sdrg i
TenfSi, A Seag o Feeor (HE) |

5.3 39 3

FESEMl % 3Y UG qU1 STeh1 STAN--WE TA1 STEME 39 IAG--AS@HI i ST Gl s HHf=d STFM § FHISH qe
anfefer (wem) Tafeared @ qen dufser qeref & feu sreee 3 |

5.4 RS IAIE YT :

FFRE A H1 THATER A1 a1 Goeh 01, 99 § I8 @I a1 Yo, 94 i & fafemi, fiem, fage 7 qon ARl &1
TFRR&To, S8 T S, 3TE. TH. W, 3TUS} i TTa], Tered qen uraek T[or, I faepfa, afweron qen sTRero, sHahe A, S1uel qen
IcTE] 1 faauE |

5.5 TR B ATel TY3Ti 1 e ¢
T % A UG i @@ 1 Ja¢ | T T A 1 STAN 941 (927 a1 AT Iurearal vl AU | 37 31 S0feR |
6. fa&am :

Tl S¥H 3e9d, fIedR 1 STaurRon qen sHeh fagr | o aRftafai & stvata skl @1 Rifaa w1 & faw o1 S st
fafi= fafei | ShArarst o1 shiteh foehTd, SHeRT TR T IH: s, ShArarst o TR0 § e shi T | qHi e
% foTu ae[uTe SRihH |

Freata fag™
JA-9A : 1

1. gawsifosht Td 9gy I fagm : fommy, Siam) ve wifere S T S hE 1 9 v | a1ed giiken faee | &
e, fafere qen arg vd ga ud s # ygwor i # gaesifasht sTueiT |

formmupsti, Sfamue, ATeshIcTTeH, ek qe YR §RI S 9t IHE ey I | HehHor 3R et i faferat | dehwor qen I
wfeRrer gfcRen =1 fafeel wshiferdr &1 it 3R f=i= & S | Faw sfay |

2. TRty : YaTe, Foeh, arTREe, SREMmES WA 3R 54 & fashmres Tee] | IRd § fofre) g w1 faaeo oiR 37a sfdie
TR i O |

3. qoiRfAS @ STITESt : 9 STIgTElst i STAYRON | SHIEets &1 afihu 3R faawr | aEdees, s iR
RIS & Y& AL, WA I S | e SIhictheill, Ifeeeis qeil hTScest 1 HHT Ui |

sTeerst : (TfSrEiegd) : afifet, TR, o famm, s faam ok sfage |

sTgEtEl & afiReor st fafv= gonferi 1 qerreTes foeRor, sTadeistt el s TeRE-Hrl faue, e, sehdt
(REED), G, ey, T, Fenifoel, Ao, feodenie, ufed), (smwaefid), werRifufels, s, der, s,
SHepfeed], TR (FPafS), draeht (wfi), Wendt (arf), fafaast (=), stifeed |

TY IR I YR, faga fadias gfs, wi-3 iR -4, i 1 R
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TR IR AR FrahIefig w1 giasdq, T, e | qordy-goeet ufadd ok w5 | g aiads & wWE | 9y YU, STHITS,
TR fo=i & ST9ET |

4. UISY IYAFTAT T e : e Uil T IgWE, IS T delield B s | @, 9w, Y9, were, T e, sfufut st
(TRTtet werel), SIS, SARA ehel, Tifg, YA au1 It & Fidi & &9 § e |

A, AP, AUS iR I IS | TS | R & T H JoperaTeafde! 1 Hed | el geriav, JMwfas 3am iR
eI |

5. SMHRSTA : JorereRiat gaorar, Tufafa o) fades | wifvren, 3ue, 3w Sia goas daedq | wifs Je 3ik g g |

TA-9A : 2

1. ifrent ot : wifrer St ot wfafemi | Teshawt 3R gahemen! HIERE-—HEAES iR WEEAEs SR |
HITRT TR ST SfeEn €. WY Th. (Hifvent fufa) qen fafeerl o S iR wrEi/afien e, faeedt eifwme qen et
ST | SBITeRT SRl (BRSIaeTarh, YARURE, . TR, TSarGH, 3T<0: T, AITRM, W ARG (TESANHEM) Hi F=
3R 1 | Hhegeh, hivah, g i 1Y WA | T T RI[FASTEN | IR Heha S HITehT TN | Hehd TR (S-1 Tréw
3T | FEEE iR ST, fauTsH, HifkTent oo o1 3Tifvaeh STER | oG H e SR e fafa=Tare qem 3er 7ew |
TGS, TP ST T ST~ 7O T STEIF-HTaI, SRR 3 Hee |

2. STAfTERT, enfvaes Sifaent iR faehra @ eTafimeRt &1 fasm iR S am Frafashed! STayRomg. (Fefasmedt) aRemmees
STV a1 dgh ek | Teeral aen fafm-anfas amfas (ymfean g o1 srauron) dfgd St amfeso ot fafewt | fen
TR e T weer semfa, fem faio o fof favem 1 onftass omem | Scaftadd (Sia TemEte iR Tt eTuR) HifmeR
T YT TE SIRTEhIgeet SiH (7R S i STATeh! Hied) Wi a9 Hikie IReedH |

Jarctieh TRl STR WIEHT i WL Qe YT | ST e 3R S stfeafa 1 fem | sgsid ot |
S fersra- -y, fRanfafy o fagT= | Sgva aen fae™ § o T, T &1 yfieh |

3. UICY Y, Sig WrefiTht den Sig wiferent : uey goie i faftri- - smyaer, == aen Henor | Senaet, T FEwn, qrfes
I, SHUF TG |

TR ST AT R S TS | TG TS H SIS 1 STANT | G&H JoIei= a2 SRR SSad——Sid ST=Ro1 ot faferai qen
YRS T, UeY oA | o7iforas g &1 fasma 1d Swam |

e foeer qen fomror ok | (Falt.) el wden, (Sre-uden, & e aen we-ar uieron) | Wi qen faawor
(T, fguet 3iR @l 9e), e qen THgE |

4. YRR T fom qen St9 Tt @ ot grers, @St 9o aer ST STRRTHH, @St =g |

TS TYATU-Yh TS THE(Th SATIRRATG, HIS--RIERIReyH Td He qed foad wnfre € di-wed (genmen o), 9.3, 94
R %A feomnt | voa (ffmam |fed samgsiaa SR agstad) -seag A @ iR STefehion | Hpierer | TRl
fagra qon T &, 0. Gveivor | Agde Ferisior e redsH Surd=d | fshva, Telhva, el 31=aRur e il SXel | fgdta Surderersii
F1 T | YhTafedl & &9 H quies (wifiefeaa auie qen ureuavis) ftdaenrtferar qon qoM, s, Sl | gig gemed- -3t
Tt ygfa, |t arEE § T gfret iR ey, gfg g, gfg it | wfee sirfwafam™, (qm, Sid, Seom, org) |
Tl TH oS TRRFHATfOR | Sfisii ST UHfd, USROG 39T STohI0 | el ohl Tehdl-—3UehT STfUgeh STER W e Ao |

5. ufifearfa fomm deon aew e wikfeafas wR | TEE FT STIYROMG 3R TIfdehT | TIQY ST SHaHSe i ST |
IS STeRT TRETVT | o iR ST = (wrEenfaferem |fed) |

IRA & 1 & TEG-- ATV, T q TS SNfeh! | Hehera— U, TenfTerar aen S <% 9 | Sia fafasran | sia fafaera,
T SRR qen ifger Tt SRRl W T | Sa- - T = - - ofvasd T |

RCIRERCRIE]
TH-TF 1

1. O] WA FEien fagT, geadent AHeda fag, SifeR Tl Tt (F1a SAIfa), T % &l AT, Thd
foreier o # 0T, Feien YA, BESISH A T el | TF, I 31K € ekt i STeRid |

2. TR T ; AT ST, STt ARt & Afircteron, eraet Ffitent 1 frerar &1 gwifad S arel R, el S,
TR =5k, TE-TASIh ST Tl e W A0 | Tuped H ey 1 gaun dun 36k fgya ot | WA smety, fagia
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ST AT STIIE Sl <kl STAHRN | 379 Hereh fogia (vet. 1. w. &l wgfq) ; wo=yeefta srogedi # swew; Hy+, Hy & Ney, NO,
CO, HF, CN, CH-, BcH), @ CO, | HIStt afrier den 19 hereh fagidl 1 g, e #ife, aasie qmed qen aqsie
TS |

3. 39 e (Hifiewe) : 3M & YR, STUhas Sivi & feris =1 fom, frea dgfa quan feea ot (freesinnfees
qe) fhted Twaehi, ST SEel a1 e ¥a &1 T Seaid | IRad gashi & a9, s o1 fem, ffea g1 waw- foed,
At UfenTT (Geehferd To1) SAgeAr srqar oM, fafufen srgderm erqad qedi & amher | Nacl, ZnS, CsCly, CaF,, Cdly
o WEA I W1 fRtedl # sTquial wEfwamifen au AH-wEiRAhier W, RGN, STgds, SoRdl &l URfWE
1T |

4. TrgeTaRe ; ardfash 191 w1 7T 1 GHIHI, STa-T0[h IReafie fohan, 5 1 gl aun shifas =e *‘ fegaa’’ &1
i foraeon, SaRTueR Heee, SIaR W e qe e |
5. SOITAeR] 99T HifeTehd SOHTIeR! : SoHTIdeh! i, STeeed 3iR WehH, whid ST a2 ST=iiieh Soil; SOATiaeh! ohl T2

frorm, fre R foren T v aen fafi= wehr & weRdl d wifta e harifafa, fafu= wehral § St td weedt 9ieda e St
g I faefan

SRR h1 SO F1w; Tt U sTawe W & &9 H fafy= whHi 8, TR afiedd, THETd- - SehHuiEar a9 ST{ehvuid],
TS Sl Thetd, FIATERT i AIIGE, W feerish Tl SoFTieh [ e o oie deiY, 9= JHd 991 SOANTGeh! 1 drest o |

o o

& qe T T, fafeq waer qen fafeq fawse wam soiegrfes, Foit qen wfte fausH wem qen Ssmfaes! arewei,
et T erfufemanstt # wamafte =

6. T | e faeras : 35 werel H yrawen 9r; Jelt e - Sl fue aHishn; IS e & fa wrewen s, fgenard vsfa
T graten wng A fHsvia ga-s=um qan e wifds footem arm; ofifves Tier ufdmi, St "ec qen fauior; enfuem
SEAT(ART et TR et e |

7. for[a WA : voe faega sTosedi w1 SatE gehel fasid, fafr= sy qen stfermee Turemt & faw S gehe dimia e |
TSI e, Tedl 9 geiagieh (Hehel Hisl, Jeil & S TH.UE. 61 A TR ST STYART; S8 el e o |

TolaIe W WhH; ST W fEEeR; =t e & X, fagaumn va; sifafaye; Sea faverser qenie Siearfafa, derire,
TERIfE, Sehia-aeaiald, TR aXves Sars 31K S ST |

8. TTMITH FeRTfaaR! @ AAfHaT R HT ArEar W HeiXan, =, vem, fgdra qen o1iftres ife &1 stfufsransti & foau sawa ik
TS X GHIHIT; Sehd FH=I, ShANTd ael SEe Afafmaned & ¥ Teienon; ) feris | v iR T« &1 39 | Lt 3R
RerereH Tafaal g7 ga sAfufhansti 1 sTeree Heee oIk SHhAv staeen fagid |

9. YR T : TehTST 1 rawioor; fafir= Al gy SufSra eTeren &1 STad; TReeH IR BalisH! & Hea WehT¥l TEae afafshan
3R e ofe |

10. g3 UfREre T qen SRkl ;39 stferient W Tt o faereEt w1 siferiro, stfereior THaTy Y-t TR e st g,
rfereiTeT E; I She s e fawmi Saret W sifufsren & sifreraror iR franfafi

11. S ST THEA : Sk @i | erg o den fufa & IR e o (snfves foman faftr) emeArerd, wraifdfafas-d,
Td ], 9. TE.IT; e freriem, sterfts et Wi, Wigdishid de hleifod § 3Tt fteht |

12. TSR TR
(%) gt fomme; b urg Seha # orete fagidl @ ufe, e emery fagia, fiea wiee fagia ok sa H@eie,
g R & oA a1 Serael-eh Tiagd &1 =ren § fagidl 1 sy |

(@) gut Akt § TeEmien (o) | TEeR ATt #1 o g T, THHEI; 4 T 6 FHRISH a1 Hepadt w1
fufem wrm, foce gwE qon agTfea Hoe; T-999 iR Sue fagia; o gvaet dea # wfaeemufe sifufsransii =t
AR ; FeRal oh! ATIIeR] Tl ST TEedT |

(1) e FHTElf! BT GITIOT LT IThT WG FSioele UHaH, FTeiiel SEeRs a1 Hedt Tegred A |

(1) Wrifess gonett & Hopdt, Hedt Sifth Gopell § HYCTIU, TET q91 &Y, Tehled qo GREgaieemiTes e, To-adr
Srqwdr; sfarsfea drmars sifufsramd, fraem sifufsramd, gamd o1 iR ST s1fircterom, Feal-fea sty qen fedt T =
et AT |
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13. 'U®' Ak Tl T N WA : A-OAES 3R THRARS @ Joahivl, STV STaETd, Jriehid qel Tideat TurH;
TAEATES Hepa |

14. foiet foemee : ga NH3, HF, Soy @& Hy S0y # sifufshard | fretrren ferm steremon =i sretheran, foier foremeeni =61
TSI HISd, |3 Iod ST e, TARHeR] e e ad1 §o s

-7 2

1. forenfa Teaoes oY WiHfewdl, Ia THfendl, T, TSeid, JMdie, e fead, faeim |

2. (&) stfuferen foranfafy : Screwsll gr wmeiter stfufsranstt w1 foranfafemli & steram =1 = fafemi (fae v R-wifass
M) U] 1 STAN, HTE-3ieR YA, megedt oftn, fifon wrm; g et afufeaei & et s ()
TohTH] STRATY Ue HeAed; Tishao Solt; ATfeRaneti =1 Ssmfaest f==ror qen nfaes fasron)

(@) SAfafhamiel Aeaad! : HRAIH T2 FRATTA A, HRATE], o qorh! (W Ifeher) wel, Sl qe g
IcaTeH, ST feerar aen Afafshan|

(1) wfaearq sAfufsramd : SN1, SN2, SNi', SN2',SNi @en SRN1 ferafaferi; afiertt w9z wriicdl, =i, =,
T, S S8 EgrmsfaeT AifiTen afed wlifes Afni #1 soaRiftrloes qon <feeiithies sfufsmard |

(=) Tt sifufsrand : E1, E2 den Eleb fsrenfafiri; I5, qen giema-E2 sifufswansit # fos famma; médfafews SYn
oo - - ufee adfafes, geite qen & faar |

(2) Hohaa aAfvsrard : C=C da C=C & fau soiwifwfas dwed, C=0, C=N &% fau =acreifsias deaed, g

sfifafr= qen sweied |

(¥) qAfa=E ;- T, S, S, SeR-TafenR, $reh!, ®EE, FoidH, ®iu, W a9l arR-TEEd
i |

3. qxisfig erfufsrard (Pericyclic reactions) : arffetor oiR 3gm@wl, geae-giaa fram-soiag-wefaas  sifufswmand-
ArFdreyH stfafsrard (2+2 qen 4+2) qen fammdfye fove (1,3; 3,3 @2 1,5), FMO SwmA |

4. WA fomm qon Afufsmransti =1 framfafy : e 99 (SRS Toaid §5 |igd), Fd HoH, S, T,
Arerie, fafen, Feiied, dehhIR, HITSRl T ®H-Ra) AMfRaT, g swied ao1 THesT w9e; fTheR ESa |,
THYY Tervl, faver-fuuest, SR, TR, 2Tev qen Yharsht sfufward |

5. SIgeh gumelt

(%) wgeThi &1 Hifasws WA dgas faoam R ST Ssmfae o, dagetsh] S e 3R R SiEd MR | STeEred
(Bfeiiewm), arge whefin, stgmifes Ter, wamar (Viscosity ), i dug faveraw ugfa grT STorR &1 fefo |

(@) wgast w1 fmw iR e FEt dgas-ufdufielE, UeieRdd,  uelifo  TaeeiREs,  SwaH,
e, et Hiverse qen Urhfos e | STRTEfTER dgeish-RIThIiciclh saeed, SRemed, fafam iR fafase |

(1) 19 IgT : U, STAT, STRTAT H AT ¥ |
6. sifwReH! & wivafsws T : 0304, HIO, Crog Pb(OAC)s. SeOy NBS, BoHg Na =& smifen, LIALH,,
NaBH4, N=Bali, MCPBA.

7. YT THEA: HIEROl HTeieh ATt 1 o1 T@@s sifafpard, safsa iR fam stememd, e iR e steme,
et 2z~ iR ergu- 11 sifufswand |

8. Wit fagia iR =1 & TIsSIehT H kT S9N |

(%) it Saen: fgmumes o75] aeeenfer gfaeemaT aen =it feerkis |

(@) wTefTeh Traen: fgmmmes o1, e - o1, sgaeame Tupst # frares wgi &1 faftre smafi|

(1) RS Hagd: Twe iR T stawemd: N—m* don n—>m+ Gshavr w@gfina fgemeiy o 93fimd sera |
FITANT--eae- e fem |

(F) YR Frh STaE: MeEshE 3R T Eshmg WeH; sfiea fome ok wmfdn feeris; H N M R 1 @memm
FTEieR TS H ST |
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(%) goauH S Ui die, 99 dish, R e, Fereesel Teh, FIHR i [l 1 Ted; oc—frra, Temerhdl gafa=md |
(F) TR =R YT STAIG: STehTeiTeh Heht qel o HeTeh |
RSB IRE AT

TA-UA 1

fereacy
() TS e HO7 et

Tl T v, wRF iR fagey, v, sfafs-a g qon Afaer-Led gHiev-atie &1 T84, Jare o | alel Hed
T T FH-YACS F&A a4 T [UR-TEY (FA) i T&AT H1 YHE-ATIS T AW, T, 5, I 9 S TR/ SRy,
ditew (fagia 9o1 ST RfesR dan aie & - qon ey STe @A &0 Jitehi-Jaa qon 3taeg e
(T ) -~ AR T =[AqH TATRI ST-HPfed qe STHPAed JaTe ohi Hehed--or uarelf 1 afies |

(@) EHM A=

sTufaek formon TuTieh - oo o1 Yo qen fadia fFau-geaam ST=Ror Ui - S STl & fthed q9 STevH $TNIeH, a
STYeH, STUfard arsaefieran, STiferh STHer, e & @i Td Hehfad e, ©idl ohi =JAqq & 1 el gd--5d Hremeed],
Frendur-fagia qen aeR, - - STawivoT T 1 SAfUHedH, Ik, STETHI, STEHI, el | SUhHT T AfHeT |

(1) ST A=<

T, AU SO ATeiehd], ToRga e o1 ST<R0l, T adl Juiifed Hagd S0l [Ulich- e §&-Td TH & & qe
geeRiTer, fEuEy $iR Wi qen g o fafmias & sifishend & faw wF & 3 vgfal, S qen |em o= & o |ge,
FAA (TRAGT) T TOAT AT FOT STV | Tohel Q1 dgeish WIS arsqeh, fafehior--Rre-sicesid M, Sasiahdr aen
STIYNIHAT- T2 & AU SR T She-HR qTIH |

CIREEREEETURIEDIY
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(1) Tt srfufsran Sttt
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s, it w1 sienfitn fmio | Wi qen <A1 Sem-AE qen aife-sie ae gite e, frvar-steshied qe giiiss
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STqEquf Yiqeret faawor, Tramed eRv), IaiieR SHHm, Jae gfaaa # faggfa s, s qen sTaeq |
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ST o5 9T SASIeR ¢
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Torht, Srerge @ | foaam wifan, SISl den o7 Heeul fosid, 6 991 ha fSoM e | STE= a1 He Jord | g T,
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3. frmtor Frer iR gory ¢
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aftfen foreeToor, STTATY Ue ST ohi sTefeereen, fae W wfed faeredl o1 1 | IREST1 anveTesha |

O @ : Fde0r Ud uiesd SSad
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S Yfd : Y-TS A 3 Y-TS A WAl T SMeheH, Sl T HY UM, ST i STRSAT a1 SHRT T, fifass, Tam@few qen
St foam Hedht faveryon, St & 89 aret S\, T Sd & fag 7 e |
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STergeh TR, afie Siet 1 YA =0er |

3 safdree : Tiel TR Tl § Hywwl wd AR SreehTela wyTEl 1 Yo |

RO UGuUT : ST et | edafaea safire ud fehmem, 3o vifeq S, @i, 7&t = uRErsstt & fo wiaw
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el favTsient st STURUNG THY HHEE olweA ekl H oY o1 a1 o1 9&71 i fHer], o1 Safaa™ o o= & gey
S fasrstent o1 faehTa, a1 Stermn feedieno, fereaem aan y-Taer s, fage &9 &1 gaiy, Safi qeon geida &=, a1 &1
S faTseh ere qen eieRyl Heeh Yentdl | ST ¥R a9 SREy0, fH S QAR qen Sa faursie yered, wafad a9 gaft &t
ftrerT, IFTET ®He, BT i e, S T =N |

3. qTERTT TR0 qe Si9 fafae:

TR

Hoesh A Hed, W& & fagia, feHe, genf qon s fafve aeasa nfafafiet S8 @, fofo qen fasma afEemm,
SEEN gig T THieRT R gdE |

EFCRI

YR, fovaardt qE, MRy 9vE, SiSiF TR, Redieiu, Ty aul, gura qen feE & 3Um, qafervid STs[m, daq
ToreRTE T ST | Faferel & § a1 a9 9&ii i YT, 9y, S 991 @ Y9 T RIS a9 Ak | 9Ra H wtewer Hfifd a9
e JefeReiia geme Yediend St favTsieh! o1 forehTe qe w1 & aiifefass SR qaferviia HXaqor s 1o qodien |

4. I8 GUR T S Yreifirent:

I FUR I R STaERon, Ugfaai qen wfafe, fran ok 7 SwEm, sem &, e O, fagve, a9 9% gEem &
JRETES Uge], S5 IcAIGH oS ITM, Hafd TH&, Yehfdw a9 a1 W UR § & FUR 1 TN, AT & sy,
I, I e Ui TAfaRe & Ufalie ¥ oR0T Qe Y, STaRIe SR, 39 STIafeh dared iR Siq e w1 wm’’ qon
"I T | ARTA-AT ST ST iR |

e T2
T UE-F
1. o1 Yei¥ T gee Igfd
e aon fagia, fafer, e Se=m we i, Haq 3amg Jad, STedd, FH aF, JHaH |68, 3R & I, o v o e,

S oF, 9 STeIer STSe, STER SH:——- (i) Toa fadm &t A, (ii) gfeayel A, (i) s1aHeH, Sweisfa aon =2, (iv)
g 3R (v) Reifén qen sifrema | fer Suri & faeron : amedor o= |fafq 1 7ed, Tge o9 e e |

2. I it T ST

o S, YA Al SIS0 HiEH Td FHE AI5Hl & SR, o SHEH1 1 a9g-3evdd foaw den a9 e fow™, w
ST qe T ST, Tehfa TR § AR ffe, St fafauar 9o o emam, T qen e Heea wE erieE, S
e T 1R STESH |
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3. o foR-Fed (FgM) qen g-TasA

I Tgfai-Ugt 1 S, W, FoE A A, T fGuH, W (V) NI (SIegW) ke, IdqH a1 gfg, (Hre)
aftes Jfig | wfiee fafy qon wfiee ya@ve (wie) | Sus1 ToH], SUSt a9 Tog (R0e) RMUE, YgX Heed gRI o SITesieH STHe,
gty e ufaee & fere simifess g=m do |

4. Tderor qe o SShfaed

o HAU-FaE & faf= qleh, Al qen At sieh | 39 S & qorvd fasid | woi st qen fefo | g a1 qa
RS & el & WM, g, v, yeR, ufaee sifysheda aen fmior

gs-g

1. o9 IIRfEfaent T Jeta s e

9 TIifearfaent--Sa qen stoia dees, a9 uRfafd-do, o7 Te™ HehodHT, aaeafd HehedHl, iRikefaet desrm qen sRureh,
TAfHeR IcATGRI, Gk kU1 T el e, Fidele STaeRol § IR =1 (@I, el 909, Te0 a2 &R9d1) | 9Rd H 941 & T6N,
YSfEl i TgaH, WA qo We-Arl, gafam™, afifet faueH, sefa Suee ad1 aaeafd-afesh! (R 9 STRANET) &
A % fagr, o aRfefads 1 W&, s SaM (FAe 9o ) | IS a9t i IR i gsfadl § fieh, ses
e A gafrerd qen siiwefta areafaat o1 uftem, Amusfa, e, faaor qen areafass fasieard | sivy aaeafael & STeR SR
e 3R foraan &1 wanfaa 7 ot w12 3R Sk TEEfs Goe |

2. O TEIY T STAIER I ¢

FIATERUTE Jee/Eg a9 3 Uieshamd- -~ qen freare wfafemrt iR fagr, uftee usfaai, sieror qen fosht, TR-aeet o=
IR (T A wh. 0 R iR &, Tiie T, deikre W, faeted, gewd (), Wi, o, 9, siiuiy awafa, weweEen |
IR THET, el IR Sl I-HUST, HHIEH qe e | TS, T9imor 37X 9fRe sl efavdenar 3iR Hew, W90 & | g,
3T A 92T T, WR- SRR, Wi qifuq qen faga wieeai | fafym s, swesr fmiw, Tor 3w, wgge fmi, o,
YT, THIgeR sre-fufor, Tor T, fram (wfésret) se-famior, wqor Swiet | yra # fafyd e sam #1 adam feaf oiv wfesy #
ToredR IS | Fet hITST e 13T, e S Thed /el i AR i oaar fefd, Fres gfaeemed, anm dehel sl ST, Temd
QT TG |

HTS 1 HIIh T, HTS & Q1Y qLT TG, FopTss (foraR) &t Team--am= fag |
3. 99 TR a1 97 sia fage

oA 1 &ifd--3ra qen 39, fardas wrErd (TS, HIS-Tehle qe S, an Yguel 1 aHl W HE 99 R TR 9 |
o1t &fd T gufedt, &fd 1 WEY, HRU, AheAH, FLEIES U™ 1 TS T4 S o= & @y | i § o+t ) qm
HET--3qehY e fafy, eif| & Feism Swem, snfdfes qon qaieReiia @rmd, Wehfas Suersd & 1. fomR s=me dame | a9 Jqu
A1 ol o Iz o R koS- 3ffese (Coy) o foretd § ikt | =shia qen faf=m =xm (AfS), s = qon o= wih
SFeRi R fra=or =t fafu= faftei, o= Sidl, ama wvmE, s, gaifier R (dife), =/E, sTe o (SR WiET),
=, TR SATE 1 a1 & =R R g7e 3R =0 |

4. 99 Adegaen qon faam

T SAefereRe-- e fagra--amma-any fageryo, 7 ok fd 1 steher, T qen R oo # faveravil &1 @ qun
ICUTEH TS Ui g (e ) # uftedy, STeR el w1 gea e qon wéhu, fsit &3 aen wesiiarsit st fheer; fifia
fort diroon ot $JfiyeRT | o T SeaTReRd SR gfteshTor ST AR - oMfeieR fervereor; A it areqeH qen Hanst w1 Hedieh |

faem-—o TR 1 Sfe™ 1894-1952 AT 1990 1 AR & T | A o T 1988, T e, HIH o1 a4, Higatrail
1 A, g STER § Hafyd a9 Aifqat qen gz, forer gun fr-foer 3ae; Waq a9 ey, sttt Hifqa; Seam qen
HCEATEs UiadH | foshiientor aen snfert s gemee o 1w, stavaehar; 9 faga, wRde o stfufem, 1927, 39 @eo
sifafrr 1980, ISt wRET Sifafm, 1972 3R SH HeleM, YR TR Hfedr &1 anfen! ® STIWN | 51 o1 F 1 JaieH
IR T
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offer=A
J-T3-1
QU
(1) "M y-fom

AR (YRER) Seet fie, et &t 3afa wd stiaites e | fedufefad wd geat &t 31y, Saremel--Ru @ 3AwR,
SATAE! TEdl, YhTI--HRY, JHE, YhTI-HEAE, YRA i Jeha=1ad], dieral, TR, Yehdcr@! | gig=rdi, T8 9FR @edi T&
T AR ek | Helgrdia foxem--wea ud forenfafy, vvg 9ot fawano, wie faedfent, wwftafast, ydda, aeesd & A1l
TS 3R HeErR |

(i) goRfd foRmT T G o -
TR IR 1 FAYd STTHNNT | 798 Te g &fdl | 3T, Tl Y3Tehid Tel 319 | Y3Tihfdeh =k Te 36k AT |

sTeRfa fomm SR STk W= w6 oten o @ Heiy | @fte gdam, fafaa SSifed, sia foam wd wiea e § o smegfa
Tor=iT T STIWRNT | 9RA 39 THRIEIT i 3T |

S HIUTE Te ITeh! SATEA--T[01 Tsl HHIY | fofgd grerhia Tered | He&ft 3Ue Tel Hageh o3 | WdTd Yol o SUUE | Sue
el 3R | - o # X HAA 1 ST | e e usfa (GIS) iR 571 srgyam | favaeard feafae & (GPS) |

(iii) G foRT

AR AEE T AEfaS Ted, U&YU oR@, Yided W@ fasgfa Sefgast qon geed (wWifesw) T e g9l @
el - faegfa deiy | fasfua e # fomfa foge | fowum sawen & oimia @S ta Sl 1 R | 967 T $9-afie < Ta foman
fafe | sem, Seq, dEq, 9y (Sie) T g9 faum fa=mg =1 diemeaes fageryun | stearifua foeo | ffeea wd fawau & o9
T Gei# | 97 Ffg=aredt w61 9fi= |

gUe-g
(iv) Stames foam :

Sfa-afear T 99 Ugf | TEshared R gag-siared | st & afee w1 stawen | fafe= yer & gan Siawm | geddy
Yiferae STomvl, WSeae! Td I3 9Hg fa9M s1ee § gen Siaren &1 STuan | v, 2eaere, dfwdrre, whesten @
TelSiieT 1 eTeRfa fomm, ot sfaem wd fasmaarst yfa | tammefean, e, Tcemsfen w1 wie su=fma e,
et T vrerEtfean (grefron) # fasmaardt wgta | frenferss wiftremd | ieam aeafa-smd 2R 7 7ed |
(v) Weht T wRa 1 ffo™ :

TR ST T SR : 3TTH T, SId Wk, HTA-HE IR Trh WMk a1 SR Sagae | XA o shitogd U
forwor wdl affeRtor | wiftrerd, aeafasTd oiR enfYie e & e H wRa & gyastat dat w1 wWie famo vd ovm o w1
ST | A HH G- 3h e | shiteamgd, uftim/erstfae, o qaa vd stfaqa/sted a9 | o e § JRad
3UHEIEY T ST 9, U a1 ST foRamehatrdl 1 37592 | WA o1 foerifTer &= | femmera =1 fosma |
(vi) STasfor Td SSifert yfemm :

S =k SR S HT SARTRT TR | STERAA ST T 7 | SRAT | WA, IOTHI], ZIaferd drershdl, T T o=
T[Tk, STAYd 1 TR0 | St bl ST fosroed | Sosier Wee fa9m | daueia siade | Fut & R | 379918 SIvf SThRMA( |
FISTET ST SToTvT | SfATet GAR0T | SfHSiet oY THET TE Yo | 9ot Stet 3US | $iedl o St Tured | sy, g3 9o ol & fag
TR 3Tarmor | Fofor gered % w9 § St | R-Y Wfafhan | TREe- R, k- o1 e Aaig | e g- e WA |

e T2

U
(i) @+t faam :

fored o1 THE™ a1 Hfhfa afieon | Tqisy fhtec™ o | frea wmfafa &1 fEfta ¢ & fau gémor @ &1 3T |
foreeet S | T frea fagm & @@

Y@ famfea gaveel @ 3O SUHIEA | WMR ARt @S & YRR e | @isit # agavidl, fadr s,
TgeTaad/3Taasi, 9 Ta Wehivi |

St fafade @t =it & ifas ©d TEmafTs e fafeasd w1 GEEs St | 3g & SR ol & 9o
@it | HTEHE, BEHS, TEHEES Td TARS ol & @il |



[#T T 1—avE 1] T T TSI © T 33

(i) = qen il afae ¢

BT 1 3cTEH Ud fohiee | Uoage-TATafEe, SR eMTage-THTdfEe Ud ergsige- dreiiage-fafas Tqer =1 forwea | fman
fagr | fri fade ud @i | e Sl 1 TS T 6T 1 I SAafe Ted | IA1ee, TEIRe, SEsiNEe, seutdfas
T sTedtafes, amiaEe, TR td s Sl &1 oo Td e | HeHeEe | Sae SaamEt Sid &9 |

FHTIIRY & YR Td HReh : HIE HIfE T Hed | Wrawen (wet) | wefire ve demst srim & foe dast | v @ vr @
T % Th @ | HEAd el w1 T (JAE) T GE | SIeh™d, Guad Td 31eq fafers delt 1 wmian | @t gg=aa |
TR ST | Tl Te IATgereh v, fHerse | TR & Jgerse -9 (3 Te9) |

(iil) 3tewTR faam :
SEEret I : o FT ufeen, yEEEE iR freiivad | saER (AeTRs) & UHH | e SR STEeS dd--3Aeh] S,

Sreteuin Td o qafere | sedrel Haah iR 3T & | STEEt el SR ST T | M @i SR ST e | aRd &
SHerHTE! BIOT |

g us-g
(iv) enféfen feqm :
3TEh, T WIS U i, 3%k 1 oia ufawd | otk fAg 1 antieReer | @it fad & fmio w1 ufeen s
TR T 0T | e 1 T1eH (SH1Ee) TE ST | HTqsieh g7 Td & | TegfHiTa shifiem, qien, |, crer, e, s,

Ty, feefm, Fem IR difa T stEifs @ftsi & weeye TR 89 &1 yjfoqm, R 8§ s vd Ydifeem &1 80|
T @it A | @S ST 1 wRE T SR | s @t genee o whs e
(V) T yfoam :

gefagor fafy——qawmfe, yuiifaeta, qUEmi w6 qarefas | gfaeee e | 3Tk == 1 STeher | ST qe @ &
faferri-enfeaen s, sieifies @it e T afs Sarer | @i Tooieo Td s/ ToE |
(Vi) -7 fom qen waieaia famm:

Tl T SR FIEeT : UT TT SCHITUE i G2 | G2 i W1 a1 IAEE Td qell ol Toaiul | 379 Hifleh e/l I |
foreat wmafe & qc | WAfTE duEl & YR, s S | gae el iR Sgs i | gRYE SErfaat |

repfaeh Hehe-dTg, YREeH, T 3THREH, YT Td S e fhamhard aem =l | Ieehivl | TEehol 1 TaeRvid g,
foga @, Siehfirs qen faseTfie saftre froem, It 1 T2mT, @St oTafime o1 & 3R W U9 | 98 9 Ygts Sid Uguv,
TS YGUT | TR0 YRAT--9RA # faumh sum |

e e

few gufie, e enfeda v @, ST gafe, R, fau | wRfsafada afen gufie) srege (Afedw), Fo-dfaee w87,
fafed &9 =1 TR, Hife, deneiay/aifas, Tafad, fav aafaa, tfes, g, fom efida v o1 33 sifyaafors am | fgeard
T4 BfHIT e & T Ivi/Tiesh T Ufcheh TTe[ehul, ST Tiv=a fgemdt wwem |

e ¢

Ireafas &, W 9idd, STameEdT, Tl AIeaEE TH, YRl & WY SR w1 78y, Afuiia ', sfes wd sfeuss;
sHaEmft | Sge’l & Wor: Wiad, saserad, it saee, sfeae wd sifeute, s &t i fafy, Seeifaaa ) fafvea
TRl i GHE aiar, AHfea gamed, o (SARNE T8 W) Faeha §id 991 T %l | fgen @ e aa e (had
Teaieh gfafemi) &9, g% T ST, Ted-—3 |

foverfies wnfafa :

< den = famsii § wdta qon g fdwie < 9o 99 famed § fgda wife g, fafeq w0t w1 oo, we W@, 9
forraetta st & o= i TEad g, THad, Tiee, W, Jod, Waads, Sreeas, Th 791 3 I SIfquaesd T 6 JoreH |
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TUe-g
TIEROT 3Teehe] GHIH T :

STahel HIGRITN h1 TV, ST 6 =G GIH FifC T JH =T 1 FHISHL, HHGRE Uh, J2H Hife & fhg J2H = &
&, GeitRTor, FORl 1 THER fafes g fa (SR) Ui 9 STEw Hife & faw g, T wed 1@ faey g,
AMIF T, I hIEN FHHI | =R T Al fgedta Hife & ok aviww, quf ga &1 fuior 59w g 9@ & ) o=et &
e =t fafy
Tifaent, WWifaet qen ga wfaen .

TATAAT 1 hIfe TS SR, F@ i, T STEd, Toaad | T, G, SFaly, i, Rl T S, el ol &, e
I & TG T, her & 1, Fig 96 & TR HE, IRadl goaHH H1 T, Fiy & STt T | FUieT w1 g,
w1 wd feafast 3, =or, |rEmo shedt, wicyd w1 & fagr, anereren/ae w1 T, 7F famed # et arearesen/age |

TR A 1 @, TG T 9 frapr & oaid Xt 1 WeareRel/a=qe, Sel &1 HHIH, 6 Hs, 9 T8 W YUIE, 3R g
Tauel &) ArTaR/Ae, ArRERT/A=e 1 I, STed s, 19l %1 o |
wieer faveryor:

sifew wa dfew &, & oAwe, sifew =R & Wiew wed 1 3The, HIAd H Yeurd], STl Td &, JoMehR 3R et
Frdwien qem 3T sfifaeh =ame | SeadR Fife sTashers], Wigw qoame Td |ige THIH |

ST T ST ¢
ST H o5k, Tkl Tal U Te-Th1e o §3, HI3H T Wik & FHd, U o qcaweh |
9T 92
U
Eﬁ\_ﬂmi

T, ITHYE, JHMNI 30 WE, TR i GHERIRG, f9uN ¥ o qoasRiRdl & UHd, WEdl-9E, hued g, Shefl-uid |
T Ta TUSTEe, & T[oNSTEd 9id, Afgdra umEed Uid Td Jaaiiiead gid (SF) &7 & fowr, aRfta &1
redfoen fagerso :

STt e e, s T, afiey, wiba &4, <Had SuRufes qa shivd &3 &1 AT gU ardfas Se e, Hie
ST Uil & &9 H ardfash @A e | werl 1 didd Td T 90 |, ded 9=l W 9 wed & 01 o1 | {mE
AT, STd THThd, aredfaes qe aftgst vei i Sfoe (Arensii) w1 frém aeon Sufasie sifremon | Sford (arenedt) &1 g |
el & STIERHl T SR & foau T wEM SIfwEl, |idd, sTeshariadl T SHRheIEd | SigeRl aTel Heldl ohl STeher, ST
TSRSt & A H IRAH, ST FHed T, e 1@ sifeus, 9g wheRa |

gty fogers ;

forgeifier Tetd, HiIeh-3uH werd, SISl 1 T8, S 1 THehd I, =10 07, ToR S0, ARt Sof, fafesand, St ook g,
FH R | 3T afes, fifas o

g o

Yas T I S 7, STE Ed g Ud wedd g, oferel faftr aen gat bt wehen fafen Saan | uftewa qen freae
TG | JHOEie fashdl ot SHEIT |

gre-g
SR STaehel THHI ¢
1 fawsti # =5k den w8, ofiftrr stehel Wi w1 §&9v, dx/P=dy/q=dz/r; %R & HHIH 1 B, Aaehioig Hewl,
HitReT STl TR, YUH Fife T MR STashel THieRIw, Hivh sifasm fafy g g, gat st =ifie fafy, fra ot & g
gt wife & Yk stiftrer staswha THiwo, &y 7g & THRoT, T FHw, T THI |
HeATHE Tageta Te Hrafel Ry :
Heree fafai ; fgfavrsm gt = & sismfrdte aon srefsiia gl w01 ga, fraafiafa (Wen wrE) qen <eI-Uwad

faferi | M feRTor qen MeE-SeA (yee) fafit gr, e Sedt Tred fafy gr aw gt & e @ w1 =g
T (3T T 9T qT AU T SAqae fafy |

HEATHS FHEhA : Tqers o1 e fom, e frm, Meda &sehed 9 |
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HIYR STehel GHIHTT h1 G@ATEH B : SR A1 T Iohg—faferdi |

FHTAR FHAGYH (V) : FFAR # ik 1 Hoad, focy, dmed qon ey, fgenur usfa, sfei it 9o 9% &
wfsramd, faear dfshamd AND, OR, XOR, NOT td fomemds ¥via Hehiieh | o7 STYRI a1 Greqsnyr Sfadi | Somed ugfa 9
AT SIS TG H IR |

sifafza quiten], faf-ea quriet qen ameafor, g TResar amafors qe < quiihi 1 fEqo |

TS TITeTo0 TS & B & o0 TRiRed a1 o |fes |

T faverwor # o S arelt aeened gett gfafi @ fow afe § rern hERsE (W) S Te |

TifAh! Td aet Tl

=igd fAdeies, SFeRiY, el qon R e ugfaat | € T mel fag au Tuis & gHiek, Sfeed & g,
Srew-me <1 fawsdi # gg favdi =t |

Tiae THIHUI, T Y8 & foiu Afaer 1 Tfq T, JaTe Y@, w01 &1 1y, faus yag, fgfadta qen stem: wufig nifq,
I o AT, ufie i, Se SR e & IR yare gfdfarst st faft, v e & fa Aferr wre awiew

RIECASIERN]

T TH--1

1. TRTT < fagi .

e Fifhe H1 YE-Tawt R Tfaskt faveryor | &w, frR qon firr wremd, wfaues =, stfufeses (Ted) | g ot
1 e, Thel a1 JgIafcie Soi ol A | ek ol o1 W@ 9 foveivor (Tsha qen fg W@ Hife), ¥l &t shifass fa
3R shifaer quff 7ifd, wa@: fisron | veer =e qen Sj@en 9 | gamfas JafiT |
2. 39 Fifsent:

@ famedt # ufgee iR famfa, gen ufoew iR famfa, @ fmin, W gome 9o, aaefierar iR fawmefmnd
(Anisotropic) wfaa-fasfa He&y, & e (Uniexial) s, ardi gfaaa, s%F, S 0 3R 9890 9a 3R, dohd
gfaaa SR o 1 faer, sToeu gfted, fawm, I & Ued, fefel fo e afaed, Jid o) waeh el e 3@ 9,
Hite iR Wi, fasfa et Hehedn iR faweran fagr | 5ot afshert, T e |
3.§Gﬁﬁﬁw9f:

2 weredf FT HE i A Heheudrd, et uerd, fartectta =il # 2w, fageng ok fgeiet wen o, W St
el Bt T SR U, TEATd T 1 SR, Wi, gitent iR wafsa v, fafu= uerelf & e sy
4. Tgtor faqm -

T &1 90 TIveTv], 2oR i STSTR-3117 Ao, T gehidr 3R Tefia o1 enfefer faar=m | gg, o 3R oeiiel T=eH, T
o, o = | s A ugfaai-g € um, § O T SR qseeht | SeR 3TN TATSHT ST STWENT | TEOT WshHi T faweryor | 3=
Fe1t X g | 5, rargfaat, SR iR 191 | o, feafd, e qen gss uftenfa o e
5. Tmfor ey

SCATEH, SATAST qe T30, qaigameA-TTqae Hed, =REdich! Foienor, S, STH=H, TH-arieH @l Gged, 3] fowm,
Hao-TR faveryo, enfiar stese, v iR © bt wH e S ara g - -u o i faverm, € oo 1y e, ued
STl A5, Fedh AT, Fedh A, HE AU, e ol &-Toran fagery $iR f=Ew, gifers e fesmr;
dfshan STgHYH: W dmmE-TrEE oiR farrcen fafer, afesd iR wweem fieyl, wea ufewes dfw feel | qoa SSife .
ARTA/Aed fareetsoT, qui et JeiE qe qaigamE dehich | ARESH JaH |
6. e & o

Sfuhfers (FHR) e, Yare Giesv, 9 weeX mwsti-wer, S-99 1, drew 1-2-3, d@ie sifuasm o) yiftvs
SHERIYA () |

T T2
1. SSATT(ART ¢

o ke, fagd ud dod o, Smfas! fmt & STuen, 9 THieh, FfiR e, SucTedl, STqehavuiar aon 3 €
T a4 |
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2. SE. WY 39, SUH 991 T8 ¢

TR Yostae, T Hded Jooaa $9H, Igteih 5o a9 f5-Teh §9M, Fifseh, ST qAT TEaeh & ST §gar | TF.
3TE. Ao &Y. 3T, S51 # S8 UohH, TH. 3TE. $59 § oosaer SThied, . oTE. T H Seia-3T9hied, $51 % 389 &l 919,
Mg e Hied fruiRor, Sefeus SuM, FEReE qo1 $oF o1 &9, S99 s e | e SeM, a1g & drfeass fasor &y
3TUEITE T 3, T qen AR 9 TIureh; el 19 foveion Soaat dem =IAqH shallkl HIF G ST HI9T |

3. SHT- S0, Yefde qe STargeRer

T T fgfamt o =merm, foeaia g3l 9§ o1 3iavn, quiifed qen o Hoed gR 3o ofavul, Seai-fafmfes, faafa dan
YagHt geaa™ sTaer & ot fagr, fafwwon frem, vam oiv R v gt & weg <o fafme, Seae faveraon | < vd, yeiad =
qon o, e, afoad qen gER ghrar qon Fe=or | geitaes goii & o e qen SRt =, UeidE o qen S stad, st fafq,
@ Yaehish, I AR G, SR TR |

4. =8t A= qe forga w4 ¢

sifafes=ar, Ten a0 Sl THIH0T, TFIH T THGIH JaTE, el 1@t Yo [@NY, 31 Jare e iR gdies & fagr aan
Sifyehe], &l 7R =ie # 9 JaTe, |l sTTeh=] Hdiesh | foria favervor qen fee, oM, Sid, Mfehta qen siamdrErt faga
vifer Wit o ToIQ Toret o1 g1, SR qen =R 9R foea wifsd T o1 919, sy 3= g, e atger, Jard a0 gfd gem
% IUEHY, T AT ST I O, o1 Her, WEH a1 §E H <), fafy= faga st S @1 yeed T stRe, e
e, forepa Seure 1 anfedfes fod=m |

sfifcent
9 -1
Gue-h
1. FATfeenT iRt
CIELRIGE

T % a1 YA fdeih, T qe v e 1 TRETOT | Yehe THHI | TWIHTE YehT0 | et fera IR0, STeetd
AT ST B, F[UM G | STThwl A1 HIRATAH oA, Feh! TIeIsh |

(@) & ™

N, WA 1 Fife, YA QIR o A=, TS 1 Tt aon W& e dfad o 39& TIw, Ta e
T H21T ot LT, eh 19 feereh, Rfaeaiam, §feeT & fagia & s s

() gg T Tfaent

SN IV, TS M1, TS & & TN | g fie i 71 o1 oTEer o1 9Hievl | 3¢ fie &1 o qea Tifd, Foier Temit
(STEd =) |

2. Tafyre smuferent, T qen senfidia Thif3ent |
() fafdre smafeent

TeFHA-HIet JArT 3R 3HE STUfT | RS TR <& bt e gfe, A uRegd, fagen qon erer ywe, gerde el
ey, g7 Yishan o Tel AU | fishrewant o=, =Iqu st strepff wfewr siifaent Aol & §8 TR |

(@) T

A e I, Aewfed Jre, Juifed Jred o STgems, faer< | o= § fEer o | TaeT qe T Heifeh], YT a9 96g o |
BTeS o FIGIa | 9= a1 ST9e |

(1) i geeTet fagm

T & fagid | WEdd qen T9ade @ fom, Imeis g fogm ¥ stege (ffeem) usfa, uaa o9 & ¥, feo< aa, 9 gae
T BT WO, =07 qen et faaed |

3. sdifaent yemTe fomm
() AR
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YR 1 SATGROI-AT T FAM, =T ocrd, I fhedl g =faentvl, wgsheds sfasmomrd, fafay fewogs safamon qon
Tl -t AR A7t | BATHT qe1 SHeh T STTHAM |

(@) faeda
TR faada-wewa Y fog (fere), fevan feg, faada afén,

fafed gHA-Gera faadd-313 STedd SiF a9l SiH @2 | FeiHa JHehd | i hardd (FRe) &1 T @9 ®R | faadq ao
el Gk 1ol Y@ty & faveraur § sTydr-g<iia gRes g faad qen ame de |

(31) gl Qe MYk el fomm

@, gt a1 SEgE Yfad TRt 1 Scied qel A fgeTaeadd, Iqeie alT wie, Yau Huidthal T YRR & fHgid
&fUH, TWI-S39 T WacIIsh sead ageil # Tig IRe&o, ugred aR&o Tehat €9 @0 (HEeR), TR~ 3TEEIEA & 3R @ Ul |
ol qe SifeTam- A TER | TTER RIS TR, T a1 hifaeh TraEdl, TTeR fRIugs i W™ LT | ool vl & fag
GisksHRRIER

4. forgd e rerehcd
(%) Teor S W feer Tt

feoR S § e Ud @i SHI U ST TP | et fem &t S, eifew fawa o agye weR| wfafer fafy wa
TR AT | fgya & wRw fawa vd &, a1 &9 § fgga W a9a e 9 S | W, Yot | IRE- g See S 59-Uh
UM Sgd &7 # ATeish q9 AT et | rIh T v, Teh THH Frafehd et | og graehid gard, Sifores, 31 g |

(@) ur faga

forvae frem Td ST ST | SrE-are e TR 1 fraw, w1 e, Ot @1 e | w-1d =M e | gt
R (9. o) 9Ruy H 9re wd o e o (SR, T, TE.) 9| TE. AR, W 3R, T TE. ©l. 3R, uRud--Jofieg TE g
SIS | T[UTT G | TRONHS (TF®R) & fagid|

5. Terga grarenta fagia wal Hftorent faferzo

(%) fagd greeha fagid

foreemas o ud Hemae o1 g | fafa # a TR | @t wie | wiee we sife fave | gt feerar, ded e wam
Tt | foagd TRt & ufw, Hemae THIhI 1 TEWEIl | FHfR TEgd § A SHie |

T qAYGT & IREE R WA a7 SIS | Bl Heie | T T 3T avt faddor | Yo gehivf |
(@) sftorert faferwor

FHfvorent fafewor wa wiiss fafewor frm-wwih-diesmm fom, a6 forerem frm gon -t fom | i goomm, ©ie o,
ik A, Tieh AMIHH T ieh Sl |

6. I TS Wifegsna Wifdent

() ST

M 1 194, Soh=r a0 TAfash™ TohH WMt | THATT, TG, SHE, FH3TEd TohH a7 T2t aier= | 31 e Sl
3oM, firew yreren 7o wd Temafie favwe | ardfas 19 1 eTaeen & fau aretdrer 9w, shifae feeris | enfieas a & fag
Hegare diesmH foa, aftess uftere, TmfaursH, siftee g | 3 =t fafere 3o &1 Sgen-Udl, sy, Sam fasid | Favaea
Taier Td ST | FARIA FeAHaT8 THeR g fagasd, Sa-fead yura ud i w1 gao|

(@) giferhg difaet

TRl ST I3 | - STERTET Sav/deH | 3Teyl el 19 1 IWHFTfae =aeR | TP |, =2H 717 T Your & foug #
YR\ aRoT | Agfess FHu & 9§ o 1, fHr Ysha | AeRRIcHeh qrd i ST |
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e T2
Gue-F

1. Fer=eH Fifsreni-1:

O AT 5Aa | SifeR el we e | siffe fasia |t forfe sifémR gfte w1 sa-gaa w0 [TedE al-oawed

(Yh2)] s # o, ufifaa (g § &1, e adt diere | fava ©o Td STaaemR At R Weade T o1 | STehee e
T Sfte s1afy qRehe B S & sl 51 o1 ST |

2. FaT=H Fifhi- 1| Td wRamy difqet:
() =ard Fites-1:

Tfadia sre & w1, staensii w1 =, Grgeii 1 g Soide faSid | 1o HorT HHE | TIESeH THIY] | 375 wIsh0T Ioe ud
ST <Rl ST & T[UTEH |

(@) 9] ofifaht:

TH-TTeih YA, SeTa FehUI, TTESrS TRHTY] i Y&H HT=Ml | Ta-TF (TA.-TH.) 78, S-S (S.-31.) A |
TRETY] TR T WH oo | STHM JTd | Floh-hie Fagid o STganT |
3. effoaes oifqenl:

fEuRaTY] o70] & Ui, TR Td soiaeien Taen o1 Wafhe fagid | TmT 99 Td ofifveds S3erT | ook T S fasm |
AT e SEEA SRee U], STfved SRee e STfvash gEesH 3TE i Hed | Jiaeiia Ta TR | T, TH. 3R,
(TH. TH. 3IR.) 1 qrifies fagia Td STwan | o gfd 1 mefie Samen e 39! 78 |

Qve-9g

4. TRt difaent ¢

A AR e SRR, S Ssll, HIVTF HAT, THA, Treh g e | |- STiae Hefd I3 T8 STI9anT | SoaHH weed |
T 1 A ], Froeh1d S0 T STh-a1d ofct | AR o 1 T4 fgid | Tiwenta st 1 wi@ fadard | e 1w
Hled--HWhaldl Td WA | 51 g T FHaT o1 SeoisH | T B9 Td STideh TRl | ArEel Tagn faame & oI o wafas awron|
ifvertar sAfufshan o1 () -9 | Tkt foder T gored, arsti # e 3aed | Tifenta et

5. U7 Sfifdent Ue 3 STarwen sifaent ¢
() = ifaent ;

TS U T TR0 Tel Seh! TR | TR0 1w | FrH &t Jareh || 4701 SEd W Yee ST foRa 1 &7 Fae,
ST o TSI i Mfiyer =ame | it w1 ifqent |

(@) 39 sraen difan

T TRt St | 3t 1 e fagra—arers Tt e stgane | Stfaareishdl & oTerE, HEeR YuME, Sihed Gy T
ST | 3=9 AUsHA STTTaTerehdl ol WAl STeT |
6. SAFRT
T TE 9w STgAE® -p-n-p (F-T-H) T -n-p-n (W-H-T) iR | yadE we Afer | diweaes ades FET
(twEd) JFET (Suwsgdt) td MOSFET (un st w8 Uh &) | S Soiaiehi-geiia acmeh, € AFA oW, dehgr w
HIHM GO | ¥ qeh qige, 39 Fiadiet (fiet), 9] del reshIiEes Ud S T |
Hifersht
9 -1
EUREX I
yfaest Tufte T s --wife B9 iR Wi gufte, B9 %o & &9 # Igfeas =R, Aefes o &1 de %o, S8 aen
Had YR & AEfh =R, W g0 HeH, WiFel S e, Fiey-AM agfess =), SUid iR aufasy sied, weei iR
TTgfegeh =R 1 THUA WA, AGMosdh = i TATN a1 STl qufaes geamm, agfese =X i G@ i, sied H, Hiendn 1,
g AreEE H, qen o g feafq # sifieRer et Arde qen uRefi 96y Ra-shedtl HfahT, Sene g fefe & ged
et & god M, Jed Gesi & ged W a1 SicHriRe & YHd, Teflehl-sh el YHE, Wil S e, Afenafoes
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e, U T, TR w1 SR, Haefid stfgdrear ot wiae w1 fafu=r wim, e o 39 et gr frefo, ferdTent qan
T & Had HH GHI, A Gad 9 STHAd qMIehdl sied, 3] IREARe oY a91 HH sied, IR drenia §Eet & 9 0
o |

wifeTeha 31gdfd :

I, ST, &, Taiwal, =IAqn ard], quial, 9eee Jfdeed, 0 e Ui, e T SEmdich] T8 9 $Heh UTEH,
GYEY =[ATH TR0 SR (P TH.M,) AR, Ta-iehoe 31k TErIeth JHd, e & Tsha o 9g-rad 99l & fo sTR-a
STHeRT, =IAqH JE0 IREG Theish a0l SHeh TUTYH, SheR-Td 3T8fHeRt o Amafed o foar, sria-Ufa emfhe], e &

e, Al fafy g1 steher, stfeehad Sifod], =Aan o, <[Iq9 wIser au1 STMAREfid <Iad Figeri, stfeenad Hifaa 9 o=
STeheTeh! o T[UTEH, STTHT &1 hi GRON Yol T T9= S| hi HROT, oS STk |

Igfesdhd 9 STgiessha TO&v, hifas wed, TA.H. e, F97 fiedy yafse, 4@, e, thice dafaar s
A=A T84 fosda wafae), 99T 9 oHfEa Tam, Thd 9 98-UTad ded el & fag IUA. N, whev, Heifaar sgad
& TR 3T Ted Ffagel TureH, ot THSH-YIa1 WO o S STHT e |

forgamerar afterg qen 9h&vil & WY 3Ee HeiY, THEAH Jqddd (FTAT) 9 .U, SHfEq favarerd aiesg |

HHM ol o T hIcHRTRIe o1 werr $iX gheht dnfd, fog werm 9 soe seaum, faamear fafga-wife wdem ik gt
TG, S IeHr e - TR T S-Wiqest adieqor, wuRT e, foeteh o - Ha-faet adeqo o Wifeerent Tieor, SHeht Wfd o SWImH
JHME |

e &1 TE.MLRS. 9 38 Uiy, 3. W, 9 T TE. .%o, 9ies T Jol qadiien], STIsh{Hs fhe |
s sfafa iR sger favero :

Y wifersta g, =aq ot 1 fagra oiR yor faveryon, Te-wrhie fagT=, T e, =[Faq o sTehas o !
ReLsaT, Tk, fgema fren anffega stfervil § =gAam ot fagra W eeiia |efehal Th& T Sael STehcteh, g0l faverso,
ek agEm, ThREl qHISEE 9 TeshiviY 9gus, dguerd SHISEv, 9g 9 S1ifveh Hehdy, SHisE Jafie 9 Hafear favery,

SN FHEIE, JH0T 9 W9l gk &1 3Therd, MINQUE g, Ig=R-9mM= sied, Heraqiod &l D2 5 gifeim &1 T2

Jiaeers e ATHART 9 qored, fafaeat foverym, fafed Tedey, T MANOVA : &7 wes favermm, 3ueH faver &
3T |

vfaeram fagia qen wami ot AR ed

fafeea wafe 9 Ho-wafe ITe &t T, IRt afte gfaeme & gere @&, T gfaaae Afyehed T wa agiess
yiqeeH-gfdeends & @t iR fom gfaeens &, wiewa agfs faadm, Fuas faeay ok Sifad gafe & foru sget g,
=S Yfaered, fgaRon aun ag=n gfd=e, T 1o sifieh §eeh =1 & fag oTJurd o SensE ggiai, fe=ror gfdeem gfaeermd &
T F I35 T WIfhan STgaTfash ST e, Trai-gifees! 3iR Sifoes amae & 3Tk, Tl aes - g STeharsh & HeH
T FHONR JET 3TMeherd, STAfaaa Jfedi, Gageiel Araeramii & foe amR i argfess I a1 |

frra e faeet (fgen anffeeon), wngfess W@ fafya g fest (99 g ufa wiftest daol & e fgen arffeton) w@em e,
IR &t €., TA. T, 8. 9 3T fowerv), Tql @ sifiehet], Teshiviadl o e i Gehoddl, of.31E.a1.2., oTura & gfafy,

ST SAfieRed 24, 32 we 33 shfora v § Hento, faverk- 8 iR T e Afehed T |

TR 932
1. si=hfis wiferst:

gfshan Te Icg fisor ¢ feisor wfesi & wm= fagia; =/ wd il & fore fafv= geer & ffson d@fes; X, R, S, P, np, @@
C wifes; w=eft A wfes; V oares; o & faw wha, s, o8 v ergenfien gfaee demm; s dl, TuET,; U el 2=, T T 4.
3T, o3k, STIGeh Ta SUNTEAISt & e i Heheu ; T 3, TH., TAL.TAAME. R T oft. 7, ue,; =) & fere wfawee e,
oIS AfH we Afer A AR &1 9 |

forvaraordT st HehodHT; STR&TUIT Td SUTSNl; SEel e <R T5fd & favaded iR o171 wat fa=md; g : T se
T G T e, Stfasiifod et (SRemih!, S9a, T, Yo 3iR ang-2a) ; stfafiedar & fafu= R iR fovegriaar gurt
T srfaftarar 1 SUET; o1 THie § aHend; =R gfaedl & fau fom iR g afsa wem
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Torvara=iaan st HeheuT; STREIVIIAT Te SUCTIT; JEel Ud FH=R UEid & fovagiadr 3ik o7 Xt faw=mg; g9 T s
T YA T e, sifastifod feel (SRemieT, Se, T, Yo SR ae-od ) ; ifafierar & fafi R ok faverariaar gumi
H srfafiarar 1 STnT; o1 wder #§ ST ; =Rt gfasd & fo fem o) we afsta wen

11. sequishor giaf:

dfsran foam # fafi= R & feel, STt Stem ik ga e &1 g fafie; e ik miesrt fafy, e dume (e
qt.) HHEN HT A SR A, W ash T wET SR ST Aerelt g, ke ufsha, fgeror fafy ofv faw =1 wfed w
Tehiieh; ae T &1 5o fagra iR gt snfdfe fe=m; gufear faverw, 9fee v e aaen; smerda od; e
Y- UA; T H 1 faferi (smeret we semford)

fawa we 0 Bfea wal 1 Wi e SR safte wfheema it Setes aiferent Yeie i Heheu qen dieet Saenst
fagaifter HTEAT; STUAT STt & WY qeq 39 for1 e Td gE9ed 7 & W fieel, <7 YR & fag desf wfeq d=om
st

o fafoad--a drenfa @, o gl o, Rufal 1 arffetor aan S=afqu™ & UHg 99eE, Sad-hid
greRid, siEed; wrEl gfshan, e fagma & oo, we./aw/1, T/, /4., S./aE/sh,

Yaferd AR Yahe, S TH. 0. TH. TH., & STArT 9 Hifersha qHensi s Hree & |
1. "= 27efeme o ToTeh 19 Wil

ygfa frefor; geet 3 ekt weh; S -SH- T faft; gaen ot feerar & fag wdao, T oR. o, wh. T () fagel aean
TIGHII 3 TIGHH A4 STaal b1 3hH TR0, qaigqe |

HIERUTTA Y YAhich-THIeR d T Ta AR o1 STeel Yeehich; ac-SNeniia gaehis, askhis & Fa0 9 HHEG, ok
el 1 Gaehich, UM ol *1 gaAhich, HT o iEfieh AT &1 gahish, Yahih & UL Y STOfdhRd qLHE,
wTer-fauei, e SohHv wde, siafes wder 9 fadrr fftea adeor

sk s g9, STehe Y THRY =AqH o 9 SATYshihd =IAan o fafesi, ageved #1 gne, sgEear & 9k 9
M, WHedday 9 39 ufkonm, faahy &1 faum foenfear a soem wdiew, fagiiy w1 s 8g W, SR &1 JdaqH T89S
Yo GHw R 9 SHeRT STehe, TTE1 St Heheu T SR giad TR ¥ e, sifufraitor vt wmen sifufquftor & ¥
Fife T A faee; SThe & fgsada =qAan o fafy |

IR § S, HfY, i Saed, SR, 3R qea ®t adue IHh g Wik g Yuel; TER el % §UE &I i
faftr, STt fovaertad Td S 3R 9™ YoM S UH STl i fafat & g, 2Tehel & T8 % fau suerl fafr= smeeia
TR SR 37 7= & |

V. SHgifers 3ir gafafa

SO & YT SRR 1 STiehs, Usiishior, T, Tfaesl Haerur qe 3= Taefur, Seh! HT IR SUainT, qitam, Sfee; 77 X
3TR ST 1 AT 3TR SURT, JSRAT T A, S R, ST R, AHehiohd gy, quf IR Hikra o arfori, s=1 70 efishel 3iR
STOET foeRfUEt & YR W 99 Gl w1 fmi, a7 arfort w1 swE, gigem iR o sHafs ok, Iigud Ok FEeH, SHEe
TET; TAE SHEE TagT, ST Tec & STieher # TiE SR hedwas S Yiafemt & ST, srewedr iR STt 1Y,
T & HRUN GR A FhI0I, TR FAeuii 3R STeqdiet o STiehel ol SUaMT |

qraseal ST Th&ll sl Gk iRl Ygiaai, Z-94eh, UM 94k, T -THe, Idaash G4, difgeh R S SHeh! 919 a2 394,
T HHE h1 T TR 3HehT faaio gaifafa o S faveivu ot ve-faveryor =1 39 |

EURRCEIE]

TRT9A-1

HIT-<h

1. ST 3R et

(%) fafe= wreerHi 1 STl T ST Ta HRrY; TEHAme R Hiemel, Terem 3R Sgeiiem, asaedfaan 3R feuer;
e, Yashiet, SNfFenTeRT qen B S o1 TM, Jmfdfd |

(@) IS : T, ot qen s, e o fasre; Tt afafen wredifeam qon dheafn & amm asv T sieed |

(1) TTHT : FHehred, A T TG S|
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(%) HiefeXar : ageqa, & WG a9 STt fRanfafy; were fafaai iR st fmior; Fesmtaw; sieifaan o sidfemn &
HIH &0 T S{eA-g |

(®) wifeaferiofd : TTsiaT STgHe; HicHsiian qon Afe & = A& Te Ste-9a aen AIe & T 37! T8 |

() FheRfeddta : THhiiE & QM= @870, St o 9 SSiel STehe; THesfendl o1 oe ¥ 9wy |

(®) tifae : dieim iR fagved, dlefisiel § Stoa-fafemi w8 (Fidedia), sgen (wRfea) o Siw (feaferfan) & amm=
&I qT Sie-9 |

(1) emeifdrer : wefern # fora yapR &R weifed, snemder (sfm, faorea qeon fosg) # gfie o) vomm, w1 (3, faa=ea
e, Hedl, WeHe! qun fadell) H H@i #1 TUWRU w1 W OHEGRO qel $9h e e, wid (el aen

wy-AfeE) # i W |

(1) HIcTEhT : 39H, Yo, T, Fad fafawran; Safae, e qon 9ifeen & 9= deo e Ssiaq-g9; Tgmel # U aen
SFETEd |

(3) THEARHS : 3TM, T, T, ford ToR; TRIRTH & A & ad1 Siaq-9 |
(2) RIS : Tfehal 1 3E, SThARSIH T FEHIAT o THIRT IO Gl S |
(3) UIHS : Tc<h, Y9, THA, JaTHA |

(®) Ufewferan ; SqOAET 1 SgE, S SEHIE, e |

(%) Yiferan ot : gyl 1 Safd; A & THR ThATSH a1 TRHESS! ol T |

(1) TS : Ui T WA : ISSHA SR Ul FoITEH |

() Tafern : wwefE o1 3qve; < famma (sfer <X aret TaenfiEt, wreurt wrenfa, sefta wrenfEl aon wEad & gme
AL, FT=; Grel el qen o B IO w arell @A) (Fgw Ufy, stag Ay, wee vfy, sifvegen Uy, srema
S ) qen S ST |

(1) FHATHT TR & fafa=1 =i 1 JaTciesh s IRIT STEATER0 T 396 UG 31=1: Hhehld, e 37, U= of; Toed
T, BT A1 TRTHHA =rdi Wigd aREE 75, THA-5A o, AfETsk qen Ietsat (3@ 991 w)

q-g

|. wififeerfaet :

() STEmved, SIATHEA =%, T T=H 94976, 3TSH T a1 $Heh1 Yu1E; TRiefas ST, Stam adn SR |
(@) wafte, fadand, gafte nfawt, Tafe fekson

(1) UreRfaeh THIEAT 1 WET--QS T, A S9N, SRy, AM-eh!; =6 Te; a9 Site (3 qiaem), i #§ a9 @i
S ATl STeA--Tehiehd AiSie JeieH |

(%) AteRuig Ste el Yguor e SaHved W 59 T Td SHeh! Uk |
Il. et :
() =aeR : Hod freieq, yfadafar fog sadtor, diem, |fY, s1vam, Ui, 318 |

(@) =1 § gRAM i Jffeh], TOa TR § BREE S fHeT; Moehdl, TWUET TeaH, WUl dR-qdeh, Hid qen weHe |
T SAAER, - (SEIhel ek feshetos qam 9&f) |

() rfufa=m, e, e, Sfaw o Sifask faassiersarn, S s a0 feaay™ @@ |
(%) 9TOf AR o eI i fafem |
111, suféfes wiftr fome -
() HYAFE! T, WHH IS IIe, A i T, IR dad, T e, 3 are |
(@) @ HehT9eh Td GoRuig A (Freeh, T, Helfa, & A0, ¥ a1 UgH), (37 aredh, A a1 Ashem) |
(1) aggsTi qen AT & A, SR WY (FAMHAE) 1 areh (Te=rel, Fehl, Sy, RHifeRd) |
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(&) T =1 RN sia (asRar, Wgfauen), faees &1 (e SHer) 991 =@ ol (Faafred $ife) |
V. Sagiferst :

RN i AfveheTHr; FReRia IReheu; He-ww ey, e, h=d Yga & 9 iR famo, wr-Fer famed d-ow,
TH-R (T AFf a1 fgartt T <) |

V. 3y ggfa
() THeFZH! YeRTITHTTH, SolTell ehTRIfhfd, TMETR Hor TIUrs], JEgLl 70T |
(@) Teie gemeefi (3.3 T, T € ) |

IR 9A3-2
-
. +f¥rerT < fagm .

() HIRTHT AL TS HIVERT (Hsch, TISH Theet!, AR, Mosl &1, Sdae, Sfah!) (TSAEME T ARHE )
1 G Td i, wifvrent faurer (TRl o o1ef i) SeRgEh e qen wEEEh o, o i |

(@) 3. TH. T, 1 J91EA Ta shish, Aied, €. T, T 1 Gfasgid, T, LT, STIere a9 STjerad HR |
I, srgeferment
(%) S = a9 &, STgaRER! H2 |
(@) SR, THIEl qen /e § o qu-3 qen fen fafon)
(1) SEmTG @ Heea fad, qTaisH, el Heardl (o, 9g-gm fashedt, foeela STaron, o el i et |
(%) Saferda qen scafterds  faferzoft qen Tamfes |

(¥ FAT Tk, TMEHRT & €4 H @ISTHSH T HIAMHSH, TSI, THUER, . T1. T A FAr-T qon g grof
Fant (fagia qen framasfa) |

(=) W qen -y # frema qon s sfveafad |
(®) Hehd THAY, SITeTei! -~ forgeT oo, Hiel o Sl A |
(3) #AFa SfAM fesie, €. @ T e fifém

. fom .

(%) Sfted 1 3gad |

(@) rgfask o, fasrma # Scafied &t qfiet, 1w, fafve, gt Sfd 3gwer |
(1) STETes qen SHaHieR, e, gl 991 7Fa &1 o |
(%) Bl -sient fm, <9 egfa # aftad= & fafay swro
() TeTgrdr forcema qem wifordt 1 forawor |
V. =t .
(%) wifvrermfer Aremaet, siaisa fram, wifefe |
T-g
. Srerem:
() TR, gans, fafae, U, sTHiH! o7, =JfoTeh STl ohi a1 Tal qfHeRT | Hqw ao STHW a9, 37, Hioread |
(@) TAERIEaT T shed =sh, ST, U1 3TI=H, STHRAHION BRI, Seit @er aon fodmm; T & o, 9% T
TH. 1.-3Th! T a1 fHehT |
(1) BT SRiTeRTEr (WSS a1 Teree B ), el TYer T o |
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(%) TTEA : foran & SRR aen foren fafemi, sREraefer den Qusma, faafia aen wi-T=med |
() Sefsent ¢
Il. wifdet (et < fasm et )

(%) T T HoeT 991 Toek, A § o G 991 AR, TA.'' ek, Whad RN, Whad & SR ad frar-fafy; v ame
e, -1 |

(@) TS T e SRS ATTHA, EHrale : 396 o a1 a9 # gt qfFen |
(1) drofores SEeEehdrd : qren H R Uier, TR, strrer e S v i yfHent aun steio |
(%) TSIt 3R, T a2 73 foraa o1 Frree; s e o

(@) IR & TN, wHehtet URME 1 depaa 1 fhafafy

(=) =T, TehT SATET-—3HehT Ter 1 ST-TeT H=or: <UZaHIR |

(®) ura ¥ gfte, s qon ey |

(CIRCERERICIRERISCIEY

(1) S 1 ITdenT, T a2 BUHMT i fHeh |

. ofEE sfa-foam .

() I | =IECT STaEq Toh 1 faddieror; fafdaed, Feraifemn; i, dw=m fasm ao arResH, Hew a91 990 § dghi &
Trafq fo=, 1@ de1 €58 &1 S, WAL § STIU-= |

(@) 9fad # HIfer-goa w1 JfHekt o1 TREes 1 Tgafien F== | Fiften Seatm, Hedw a9 hidl H§ SR H1 SgHEH,
Saeh TS aen fayor, gfs, fagfs aan wiftmer 9o, SR, srEsHTad, gas; foeus; ST |

(1) ST9X T STERTHRAT; I3 =, 0T T, FAIT |
(%) =L =1 F199; TEI-Seft Steemon |
T2
TR I Hen Heieh i =R (Ifaw fem 24) |

(%) Frgfaaat afieien & aR W &1 S foment srafy <t ad &t grft 3iR S/ agrn ot ST 96 | 9 SFHIGAR! o1 Tiate st
s1afy § 9IRd weR & fofa & STgER fAfved wom W eiR ffea dfa & %l & 2o ol fafvea ademd are et S

(@) Afc TR & 1@ H forelt aiefaneia sAfemrit &1 & A1 SR Garssd 7 2 d 3§ S@d gU 36 hIERTe B hi
e 7 21 Al TR Y TeehTel Fa Yo Y Wkl § A1 Aenfearfd 39 Tl ug W yemEfda R S wehdn ® e W 3wt gwiwm
STfUshR & 21 2 e o S Fan # Fgfad | weel 59 W A et & sl gfew sty fafea T # femn

(1) ufEten srafy & THT B9 W WHR SRR 1 STh! i W Taht T TR § A1 A TER Hi T H IqHT HE AT
STTERT HATTSTe 7 @1 81 A1 TR 3 a1 A1 Jar-gad T Thdl © 91 SUHRT UfeieT w1 Tafe 1 9gl gahdt 7 |

(%) afc TR # dar § Fgfaa w0 o1 ot wifsd foreht sifusrdt 1 9 W&t @ 1 a8 ifyert Sl @ve (@) &R (M) &
3TRTa TR 1 et oft wifer <1 oo 6t Tk 1

(®) YR o9 Hal T Telg SAHT Tl Haid TR, T ThR & 70H 9Ra # wel off = faesr § Jan w98 wedt 21
(3 FaH =
1. TS IaTHE : 37 Afge § =R 10
2. S A
(1) aftss TrFEg JaHM - oa Ao § R 11
(2) w7 gt I - Ja= Afesa § wR 12
(3) I IS - a7 Afeam § =R 13
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3. YW IAEHA A :

(1) o9 ER&F - Jaq A T 'R 13F

(2) T a7 G - aaq Hfgam # w1 14
4. W TEH @ § AfYw
(1) TR 99 T&I a7 H&H - 9aq Hiead § w15
(2) wEESt + - 9 e H =R 16
(3) oY a9 - oo Hfeea § @ 17
HAI-FHY R SR fRT T STREH % SR HEE 9l 3T B |

afteianei= iferert ) Yo s aaraE § g it 3R S8 ufteian W foar 8 otafy & Hg aqaHE § SreenTy UvH oA
I gfg & fer fem &0t srwfa 2t

(®) iy ffy--ardia a9 Ja1 & SIfYerr) THg-u9a W 9enfid Afae ard™ Qe (ufasy fafy) femmeet, 1955 9 wfaa
T

() STTRTI-- R o7 Tl o AR T -T0a T T afEer I dan (eTaeen) fammeet, 1955 9 wnfad 8k € |

() Sl UR=ai-— IR o1 Jar & ARRIE! 1 9Hg-9aa W Sid AfEgd YR 9o (Sfed) ai=mt femmee, 1954
o ST U et Uit gl a6 g

(1) Fan-frgfa e —wfaaifmar & smeR W fga e T aRdE o7 a1 & Afusr, g9a-g5a W deifua sfaa TRdE der
(g & T frgfa wne) Fremmeet, 1958 g wnfad 8 € |

TRfdre-3
(fEd fm 18)
SR &1 Wi e & 9 # fafem
[3 fafem Seficar &t gfaen & fau g fe S € Aifeh o 95 STIAM o & foh o STufard Wi W) & § &1 el | 3 fafw=m
wrer wlerhi & Anl fdem & fau o €)1 gieste seteEt F e amet wfga s Grfeear afteror weeft asft g

Fres TAT FAATY, AT a9 o q3reT, 2023 3 Frirer o iy g9 & 9g q3iaww, a9 Ud Soary aiadad #91ad &
fafore s O u= w=fita $i s

Tafera wen =1 ST shad S SHIear] % A | 8 9= 9den & enuR W 3ifan w9 § T Siftq fean T € o 39
fafean wien & o= fafean e g7 frdt Siicar & umel § fuifa weqol fafean wden wfta oft, e o9 1
Yedmnftrer wieror (Taa- gden) of e T

1. Trgfa & foau e Sey S & fog st € for Sefiear 1 arfaes @ik st e de @ ofik sui =i
e 2 7 B fred fgfaa & a1 &argees M & § a1e1 T i eEA @ |

fooqu}:

(F) shaat ik gfe & Sigan: fesarsm sifusr aifufm, 2016 # afvia = fesim a1 & SEr|

(@) Haa gavEfa (sTiftes §9 | aftR) : e sifuewr stfuftam, 2016 # aftfa S=mme fesim @ & Er|
(31) = et feeAiTar: Suson:

(31) I fora ol B~ a9 foh SHHIGAR TN &9 § 278 T8 & ST & oUeR 37 9 sTeawae ofifae ik
Faferean ATogUel 1 90 i ¥

(9) o7 guel & difed- = foh SiqaR Wk &9 9 o187 71&f & SUficari & sWeR 31 Weft stavaes sfifas 3R
faferan ATaeuel 1 QU *Xal §1 Al Ton IicaR, siifvrn gfte siiven  sravrenfya (stiferes &9 9 aftR) oot 9 %,
o1 39 iferR gfte 3iR / =1 yavmenfua (7iferr €9 9 aftR) SEiari & foau e feifa odifes ik fafean
AMISUE 1 T HIA |

2. I H1 TOE--TeY SFGaR (S ANRE &9 § 1eW a9 TR ®9 § S&H T8) H G = § qu B aell 25
fereirTer 3R afeen SFfigart (SHT Uit €9 | 318/ o1 IR &9 9 2185 T21) 1 4 = H quf 81 areft 14 fhairiiet e &
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T H TRl YT hiAT 8 | 9 HRIIeTeh, R TR g1 39 TI&T i ool 39 YR i S fof o e uen s &
Y- & T |

o3 afe wE SHgeaR Ui 999 |im & fidt =M & Tlie & 9080 § el TR 81 9T § 31eeT 98 T | el el e
T q9 30 Tom & e % T § giferd 89 % fu uew o staer feun smwn (| afe o udiere # e/ awe el 8 9 § 99
Y FeH & e & T0e0 § e R & faw o1 g staeR e femn s

3. (%) TRAE (Trel-3fread |ieq) Sfa & Sficari 1 211y, % oiR Bl & R & WER Ty & R § Afewd aE & W I8
a1 Brg <t T ¢ R o7 Sefeari & den #§ Anl-oeiF & w9 H 9 ot WoR gy & Tt Had e Suged 9,
ZEER | A | Afg a9, #e R Bt & R H foauwar & O 9w & fou SeieaR 1 eredre # @ =nfey, SR St 1
TIF-Y 1 AT | T i & oIS & SIS SFHIGAR o1 Wy AU STEaEY Hiftd Sl | shadl S SHIGaRi i Bl 6l
THE-Y T S 5= fafera whemm & am-11 < foe Afewd di€ & Tme sufted 29 & e fau sma |

(@) &g 3R B & R & faw w7 F w0 g Fefafad § 59 = Q@ T 3 W SHEaR #1 WieR 7@ fwman s g -

ET Eicaken wHed

(0 el )
150 & .4t 84 H. . 5 H.H. (e & fom)
140 H.A. 79 G.H1. 5 H.Hft. (wfgensti & fom)

4. IFIGAR} 1 Fe Frfafad fafa § A STwm | 98 319 SJd AR S SR 3W AIEvS (RUE) H 3H YHR WH Wl R
Swm foh SH Uie o H 92 @ SR AT a9 faar wfedi & urel ) Sufert an fedt ofR fem R T w1 9 fo otk wien
e B 3R SHeh! ufedi, faveferai, fame iR =9 HTugue & WY ol BT | SHehT Sigt A= 3@ SRR aifer faR T 'R (SRee
AH BS) et IR (TS BS) & 1< AT | she JHrer o o et § qrqr smem |

5. IFICER 1 BTl |G 1 ekl 74 THR ©

3 39 wifd @l foren SR o ST aig 2 & iR Sueht et iR & W 33 2 | wid F1 Bt & 1S 39 ae avmen s R
T 3R SHHT S fFIRT STFesh (e =TS) & 1 vl (FARRIR TWied) ¥ o W 3R 78 Fid &1 3l & fe of S W
S e THaA (@Iiei=dt i) # w1 R ensti #i = fhan S ok 3% IR & Wy des W fean sem ) fR=g 39 9
S T ST R 78 SR 1 08 &1 IR 7 fory S aifer Hiar 8199 T ¥ 82 7 91U | 99 STICIR il S 91 el 99 o &
fore a1 ST SR %9 9 % IR i § sifess o AR § {ehTe fopran Smwm 84-89, 86-93 3MfE | AT 1 RhTE v Tw
Y AU | w9 & = (M) &1 A1 T HwE A

oy e € :--eifm folg 1 | g SEfigaR 1 % 3R Bt go A =i |

6. SFHIGAR 1 oot ot fohan ST IR SHeht oo fohraim # Rerre faran o, ond) fhaim & &1 & B 1 A1 &1 e
=Mea |

7. STICER &1 SR 1S9 Freafafaa fad & ST7aR 1 ST | Y& sii= o1 gk fewre fwan smom:--

(1) MR (SRa) -forelt I o1 STHAEa (TIAHTAd) 1 91 @ & fefu STiQaR i 3@ st 9= qdeEm i S | afg
SECER 1 A A7 TG T UeThi TS W A WIS (HAFTH o) 1 foshra arm i wfoss § foret off v
{1 & foIT 3Teh T B 1 GG 81 1 SFHIGR 1 T&fehd 3 fam S |

(2) gfie e (fagera ufaad)--gfte st domr &1 fuRer w3 & fau < 9R = &1 SR T g2 1 TR & foag oik gt
SEIF i TR & oI | Tk 3TRg ht 37T TI&T ohi ST |

=98 & fom (S o fasH) &t FE =raw g (fofom fafie) & @it i vde amar § Afewa 6 o1 o= Afewa
wifeeRRt 510 & TS fehan STom i 399 31i@ &1 8o & ar # 7o ga (sfie smeRn) fie s |

YR o el Teh qheieh! el B
a9 & WY AR T & fIT R R ASEE HY TSR A1 AAS AfAEd B oo -

R H TR EEHEACI ST
(3= H1 g @) (3 T g oT@)

6/6 6/6 T3 s
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ToF e YhT o1 SETSl XA h1 STAT 1 T |
el 31 s (emfAfdw) ¢ Yfeaa Sl
oot .

(1) HUed FHe--aEIan wued & Yoish Al ¥ ST ] =gt 3R sl @) Rente faman <im =nfen, afe sefigar 1 vt
AMTee ST 21 foraeh aga iR SUY IHIaR it ShARIIerdl X ST TS i STl & df SH ST iy Y <1 =feu |

TN 1 e g (faeet gfed)-8.00 fe. & sifysr Tt & =nfew | e Fafren (faeivet 9fed) +4.00 fe. & siferr 2
BT =1eT |

¥ I% © foh SwHiCaR 2 Wt & SR SRR R e @ a8 "wen | gite fasvet & fafire o @1 Ot feen smom st ww
sroon 4 o o TR Avierss © a1 6 | 9fe 98 9ree Aveeh T 8 SEieaR &1 A st feren Sw, se o St
3fte Tt eTaad I i |

(2) TR oo :-—(F) i & Hey § T5) &1 <" Ao &l |

(@) = S g ATkl & STTER T H TI§ IH IoaR (FRR) iR Fw (Ffsr) Iie # 21 =fen St ofed & g (TI=R)
% SRR T AR -

pES 1 Joaed M 1 Seael I8 1o g8l JH <1 Fet I
1. o 3R SHigaR. & o< &1 g4 16 i 16 W
2. 5 (TIER) T 3TMHR 1.3 fa. #i=x 1.3 5. .
3. IRUTEA HTe 5 dFve 5 d&ve

(1) AT Hehd, T b 3R e 1 1 AT 9 iR feafmaree & fom1 qe=m o1 ddrrsHe wer fasH 1 e &1 < &
SEHTE 1 T8 Tfes Ui ol Sidt Suge oied iR S9! Al | fe@mn S € | sher fasH &1 Ssiie & & fo faesa favagia
O S | 9 @ S S § W R oft ww S ) W qen wai| g9 S Hehdl § | Ao wgeh, Yo iR garE aaea 9
graf-erd Yansit & ferg e & < T ofet €1 9k a1l Al # Se SR & Sl § 9 R U S e W eEn umE
ST A ST adere fee S =fed |

feoquft : et o= dan § Fgfaa & foae swer fasm @1 fr= 3re w9 sme

(3) e &7 (wice % fasm) T+t danefi & fau @ fafy wrem e 5N gfe &5 &t = &1 Sl | S« Tt S 61
AT ST A1 Hiery 2 qd gfte & 1 ufmrdt (TRHer) W feifa feen s =few

(4) Wt (T =ATSTT) -hae a8 AHe! o1 Srehl Wik &1 e T T § S0 61 € | Wieht =1 i8R # feme 7 37 =
e F & AU E g Lues o 78 €1 Afehd oS 1 € T hH TS &L o T1et S U] FH Hish 91 SEHIGaR hi
SR I T o SR 20 ¥ 30 e & ag 39Y fafay =isii F1 9ga wan H gt Aeor fehTe e | SHigaR] & 3T oMl W
FHoft ot forvare 72 s =fen fohrg 37 W 3o fomr fovan ST =nfew

(5) gfic =t digurar § Fir &1 st (STHRIeR H<ivH) |

() 7@ I 39 SHR & A dgdt g A9 Afe (IRifaa Rdfeea ) =1, fowe afomesy gfie &1 deoa & &7 29 &1
T B ST 1 HROT FHSH] =T |

(@) e (Fhrmn)-Afe A et 7 & O 3 AR § A w1 HR &l & |

(1) IR - = o rfeneaT g aur S i FgrEar 7 i TR ST At € ST TEiere 9 A a9 99y § w5 9807 e
H AT w9 Y e T8l 2

(%) U ATG ATAT T - T A qTel TR T TS g Teqa AT ST THaT g 97 o6 g Te-emdifias fAsanr swfigam &
qEFHE FUTAT = FHT T ud Ffhcr arave Ol #2ar 2N

8. T T@ (=€ W¥N) :

=€ IR & T H SIS 3 ol | & | e, S<uad, fawifees IR & ofehed i i oS A | o
STl & -

(1) 15§ 25 o & =afaaal § o9d s YR TP 100+377 Bt T
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(2) 25 ¥ W & 7Y & AT # =€ YR & e &1 9 9w 95 & & 110 # et oy Sire & smw ) =g ol
oot i fe@m e § 1

o e E--um e & &9 H 140 ¥ I & fawrfad TeR 8k 90 ¥ W SERIfae YIR i Hiety A o =rfen 3R
IFHIGAR 1 ST A1 AT 3H & ey § (o if<ad T S IR SIS i @ifey fh SEfiQaR &1 oreqare W T | et H
@ 1 O @ I8 Td1 o =1fEt foh S (TaETEeie) onfe & hl s USROS THE @ a1l § A1 SHeRT hRUT hig hifdeh
(aitfaen) SR ¥ 1 U Tt wmelt # geg & TR SR s wifeanmEt s iR e gften e (faermm) wi Sie o A dR
R H T AE | {5 off SHigaR & 4rg 8 & IR § <0 By hae Afswd s & San |

=TS YIR (T ) o T qdHT ¢

THama: IR 9t <9 T (T HAHTR) TR o1 SUshTul ST AT =1fet | R fore < = 91 SeiEe & 9 UsE fae
ok T T TRl oA AfET | AW S A1 el & S ok A 3R fadiweRt SRt pen faforer 2 iR s & & ) we wiftsee feafa §
Tt & Ivd WY F Tk FHIL AR <A1 AMEC N F% H F G g FhTet X i Y T h1 ST o 3T Hi 3R WAt 31X 30
Freet TR &1 Pt & HIg ¥ T 1 < $9 SW FTh T AMGT | 5T 915 FHUYSH bl U2l i hellhl THF §9 F TUSAT 1T
ik ol 9T T RIS TEwRT Tet sh siTed A fehed |

FIE & T W TUE G (IfFTa A ) 1 Ta-Ta Y G@l ST ¢ T 39 HUR A=i-afie LRI i 5o o THIE1 Sl
B S % & WY T I FHE H W 200 TH. TH. TH. S g1 90 St © IR 39 918 s9H 9§ -4 gan famredt St €1 geh!
e el gE T W 59 TR W IR &1 w1em fewt gan 2 § 98 fawfas IR goia § 59 i gan frenreft St @ eafat
A T | 99 R W S W SR T AR 9 arell el sodh! Qe g3 | W Ud: B S0 I8 SEIis R § | S YRR
FHIHT g srafey 7§ & o wifew Fifr FHE W T IH HT gEd W & AT sien g € iR 39d 3fén Terd At ¥ 1 afe e
IS HE S B Al HE W Gl g Fepel 91 e e & g @ T foran S| wefi-sheft e H | gen e W w fAfvea
TR W et G vedt €1 @ IR W 3 e & Sl ¥ 1 R W g gehe 3 31 Ageid 9 & Gfen # erdt @ gehdt €1

9. W&k w1 SureAfa # fory T I wT e H 9 =fen. oiR Rome et e s =nfew ) S@ ffewa o€ w1 e
IR & T i THRH Sie §RI IEhT T Udq1 =l 1 91 g6 et Teggeii i wien s ik nyhe (Srfads) & @as fag
3R &t w1 off foiy ®9 | e w1 IS A€ SHGAR 1 TehS 78 (TSR & fFam sfaa Afewa fhetd & wiee &
3TEY UIT 1 I8 ITHGAR &I 39 WA & WY fve iftd o wehdl § fF o e emyRd (Aenfafew) @ ok A W @
Afewrar & foret T Ffde fodog & o dom s T8 ereqare ik yarmemen w1 gfawmd & ffera fadve, wreg e R
AT T THA S oft FeAifeh A1 et Tt SE SHeT, O 3R 1ot fdle Afewat € &1 4w 3 59 W Afewa oS )
‘e’ ¢ sftRe’ T Sifam T smenfid R S B WY gE SR W SHIGAR 1 W Jufted g SE e erm | ofefy &
e T TAT L & ToI 98 Sl &1 Tehal § foF SHIGaR 1 % fo7 a orarel § gl SE-3@  1@n = |

10. g S & TROTHEEET 15 Afeel SHICAR 12 8% A1 SHY 3T T0F &1 Mot I Sl § o1 SHeh! ST ®9 ¥ q9 dh
STy St e S =nfeq sl qek T Sueht g9a =1 &1 S | fonedt Tfomed Afeswhal YaRorR | TR o1 Taeerdn YHTo-93 Y&gd
T R Y i TRIG & 6 TR 916 ST GHO-T3 o foIw I9en! FRT & Tamees qleT it S =1feq |

11. frefafea stfaftea amdi 1 98 w3 =fey -

(%) SHIGIR ®T HF F T A TSl § A1 T 3R FE w1 AR H1 HE A T A T AR B W w @t A
IGhT T R fasiog g1 i S =1feq | AfE G- St @ET 1 SaT UedishAl (STORH) A1 feaf tg & swda 9
B Teh I SHICAR i 3H YR W 3N Hd 78! fond ST Fehdl o9 1 i STAR] s arelt = &1 | Faferan wden
IR & ARTeeH o fore 38 wvere § frefafed ariee SHar < St €1

(1) TH &M H ohe 12@1 qof e, TE0  AfG I=a Fiaet Jedad 30 SHaa qa & a1 IR-qehient
T W BT | %M & fog 2w

(2) <M HEH TELE 1 THE SiE SEH g IfE 1000 & 4000 TS Tk 1 TH= A1 i ¥ F_AIH
T (feafin 1) g HS GER G9a 81 30 SIS T B A1 Toheht ao TR-qehe1ehl QM1 WK

& &M & fog =@ |
(3) ¥ e Hifiae 25y & feaufte fred (i) = = M 8 R s H forfaes fre ¥ fog
T fag) B 1 TR SATER W 3T | T i - Fafehean =i

feorfa gum & A1 v H WA 1 9791 8% 9
IeIGER] i Tl ®9 § SR Hifd e 39 W
I few T 4(ii) & 1o foaR fofen < g § 1
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(4) HH S TH AT E AR T 2=
e e sE

(5) &1 A arel & St e
T AT are |

(6) EMe i TS Hatl fowuaradi (st
fewfifdt) wfed steran So@ fea 1 1 ol
YeTesh ettt <9l |

(7) <ifae 3R srerEnr 93 i &) il yeRs

R
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 1st February, 2023
INDIAN FOREST SERVICE EXAMINATION, 2023
RULES

No. 17011/01/2023-1FS-11.—The Rules for Indian Forest Service Examination to be held by the Union
Public Service Commission in 2023 for the purpose of filling vacancies in the Indian Forest Service are published for
general information. All candidates (male/female/transgender) are requested to carefully read these Rules and the
examination notice of the UPSC derived from these Rules.

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

VACANCIES AND RESERVATION:

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

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

NUMBER OF ATTEMPTS:

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

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

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

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

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

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

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

PLAN OF EXAMINATION:

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

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

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

DAF-I1:

(2) A candidate shall be required to mandatorily indicate order of preferences of Zones/Cadres in the on-line
Detailed Application Form-I1 (DAF-II), 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-I1 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) acitizen of India, or
(b) asubject of Nepal, or
(c) asubject 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,
2023 i.e. he/she must have been born not earlier than 2" August, 1991 and not later than 1% August 2002.

(b) The upper age limit prescribed above will be relaxable :—
(i) upto a maximum of five years if a candidate belongs to a Scheduled Caste or a Scheduled Tribe;

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

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

((iv) upto a maximum of five years in the case of ex-servicemen including Commissioned Officers and
ECOs/SSCOs who have rendered at least five years Military Service as on 1st August, 2023 and have been
released,;

(i)  on completion of assignment (including those whose assignment is due to be completed within
one year from 1% August, 2023) 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.
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(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, 2023 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 I :

Note II:

Note II1I:

Note IV:

Note V :

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

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

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

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

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:

Note VII:

Note VIII:

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

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

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

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.

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
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in India or other educational institutions established by an Act of Parliament or declared to be deemed as a University
under Section 3 of the University Grants Commission Act, 1956 or possess an equivalent qualification.

NOTE I : Candidate who have appeared at an examination the passing of which would render them educationally
qualified for the Commission’s examination but have not been informed of the results as also the
candidates who intend to appear at such a qualifying examination will also be eligible for admission to
the Preliminary Examination.

All candidates who are declared qualified by the Commission for taking the Indian Forest Service (Main)
Examination will be required to produce proof of passing the requisite examination along with their
application (i.e. Detailed Application Form-1) for the Main Examination failing which such candidates
will not be admitted to the Main Examination. Such proof of passing the requisite examination should
have been issued latest by the closing date of Detailed Application Form-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 IIl: In exceptional cases the Union Public Service Commission may treat a candidate who does not have any
of the foregoing qualifications, as a qualified candidate provided that he/she has passed examinations
conducted by the other institutions the standard of which in the opinion of the Commission justifies
his/her admission of the examination.

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

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

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

FULFILLING ELIGIBILITY CONDITIONS:

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

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

ADMISSION CERTIFICATE AND WITHDRAWAL OF APPLICATION:

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

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

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

(ii) applying pressure on; or
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(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
(ii) finding out the particulars of the persons connected with secret work relating to the examination; or
(iii) influencing the examiners; or
(h) being in possession of or using unfair means during the examination; or
(i) writing obscene matter or drawing obscene sketches or irrelevant matter in the scripts; or

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

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

(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 :-

(M 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

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

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

MINIMUM QUALIFICATION MARKS:

13. Candidates who obtain such minimum qualifying marks in the General Studies Paper-1 of Preliminary
Examination as may be fixed by the Commission at their discretion and a minimum of 33% marks in General Studies
Paper-1l 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
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or Economically Weaker Section may be invited for an interview for a personality test by the Commission by
applying relaxed standards in the General Studies Paper-l1 of the Preliminary Examination as well as Main
Examination (Written) if the Commission is of the opinion that sufficient number of candidates from these
communities are not likely to be invited for interview for a personality test on the basis of the general standard in
order to fill up vacancies reserved for them.

DECLARATION OF RESULTS:

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

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

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

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

COMMUNICATION OF THE RESULTS OF THE EXAMINATION:

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

SUITABILITY FOR APPOINTMENT:

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

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

(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-I1 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
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will not be appointed. All the candidates recommended by the Commission on the basis of Written Examination and
Personality Test will be required to undergo medical examination and walking test as per details given in the
Appendix-Ill to these rules. No fee shall be payable to the Medical Board by the candidate for the medical
examination except in the case of appeal.

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

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

Attention is particularly invited to the condition of medical fitness in involving a walking test of 25
kilometers in 4 hours in the case of male candidates (both PwBD and Non- PwBD) and 14 kilometers in 4 hours for
female candidates (both PwBD and Non- PwBD). The standard for Transgender candidates would be posted on the
dedicated Web-age of Ministry of Environment, Forest and Climate Change before commencement of the Medical
Examination of Indian Forest Service Examination, 2023.

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, 2023 through CSE-2023 must produce OBC (Non-Creamy
Layer) certificate based on the income for the Financial Year (FY) 2021-22, 2020-21 and 2019-20 and issued on/after
01.04.2022 (after completion of FY 2021-22) but not later than the closing date of the application for Indian Forest
Service (Preliminary)Examination, 2023 through Civil Services (Preliminary) Examination, 2023.

(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) 2021-2022 and issued on/after 01.04.2022 (after completion
of FY 2021-22) but not later than the closing date of the application for Indian Forest Service
(Preliminary)Examination, 2023 through Civil Services (Preliminary) Examination, 2023.

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, 2023 through Civil Services (Preliminary) Examination, 2023.

22. The closing date for receipt of the application for the Indian Forest Service Examination through the Civil
Services (Preliminary) Examination, 2023 will be treated as the date for determining the OBC status (including that of
Creamy Layer) of the candidates.

CHANGE OF CATEGORY:

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

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

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

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

KNOWLEDGE OF HINDI:

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

BRIEF PARTICULARS RELATING TO THE SERVICE:

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

ROHIT TIWARI, Inspector General of Forests
APPENDIX |
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

(if) 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-11 of Civil Services (Preliminary) Examination and total qualifying marks of
General Studies Paper-I of Civil Services (Preliminary) Examination as determined by the Commission on
the number of vacancies to be filled through the Civil Services Examination and Indian Forest Service
Examination.

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

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

(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.”
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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 I of Section 11(B).

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

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

SECTION 11
Scheme and subjects for the Preliminary and Main Examination.
A. PRELIMINARY EXAMINATION :
The Examination shall comprise of two compulsory Papers of 200 marks each.
Note :
(i) Both the question papers will be of the objective type (multiple choice questions).

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

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

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

Paper I—General English 300 Marks
Paper 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 Il (General Knowledge) will be evaluated.

(B) Interview for Personality Test (See Part C of Section Il of this Appendix) of such candidates as may be called by
the Commission— Maximum Marks : 300

2. List of optional subjects :

(i)  Agriculture
(if)  Agricultural Engineering

(iii)  Animal Husbandry & Veterinary Science

(iv) Botany

(v)  Chemistry

(vi) Chemical Engineering
(vii) Civil Engineering
(viii) Forestry

(ix) Geology

(x)  Mathematics

(xi)  Mechanical Engineering
(xii) Physics

(xiii) Statistics

(xiv) Zoology

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

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

NOTE—The standard and syllabi of the subjects mentioned above are given in Section Ill.

General Instructions (Main Examination) :

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

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

3. The duration of each of the papers referred to above will be three hours.
4. The Commission have discretion to fix qualifying marks in any or all the papers of the examination.

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

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

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

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

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

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

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

12(i)  Candidates must write the papers in their own hand. In no circumstances will they be allowed the
help of a scribe to write the answers for them. The Persons with Benchmark Disabilities in the categories of
blindness (partially blind), will be provided the facility of scribe, if desired by the person. In case of other
category of Persons with Benchmark Disabilities as defined under section 2(r) of the RPWD Act, 2016, the
facility of scribe will be allowed to such candidates on production of a certificate to the effect that the person
concerned has physical limitation to write, and scribe is essential to write examination on behalf, from the
Chief Medical Officer/Civil Surgeon/Medical Superintendent of a Government Health Care institution as per
proforma at Appendix-V.

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

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

(iii) The qualification of the Commission’s scribe as well as own scribe will not be more than the
minimum qualification criteria of the examination. However, the qualification of the scribe should
always be matriculate or above.
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(iv) The Persons with Benchmark Disabilities in the category of low-vision will be allowed
Compensatory Time of twenty minutes per hour of the examination. In case of other categories of Persons
with Benchmark Disabilities, this facility will be provided on production of a certificate to the effect that the
person concerned has physical limitation to write from the Chief Medical Officer/Civil Surgeon/Medical
Superintendent of a Government Health Care institution as per proforma at Appendix-V.

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

Note-1: The eligibility conditions of a scribe, his/her conduct inside the examination hall and the manner in which
and extent to which he/she can help the Persons with or without Benchmark Disability and having
difficulty in writing the Indian Forest Service Examination shall be governed by the instructions issued
by the UPSC in this regard. Violation of all or any of the said instructions shall entail the cancellation of the
candidature of the candidate in addition to any other action that the UPSC may take against the scribe.

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

Better eye Worse eye Per Cent Disability category
Best Corrected Best Corrected Impairment
6/6 to 6/18 6/6 to 6/18 0% 0
6/24 to 6/60 10% 0
Less than 6/60 to 3/60 20% |
Less than 3/60 to No Light | 30% 11 (One eyed person)
Perception
6/24 to 6/60 6/24 to 6/60 40% 111 a (low vision)
Or Less than 6/60 to 3/60 50% 111 b (low vision)
Visual field less than 40 up to | Less than 3/60 to No Light | 60% 111 ¢ (low vision)
20 degree around centre of | Perception
fixation or heminaopia
involving macula
Less than 6/60 to 3/60 Less than 6/60 to 3/60 70% 111 d (low vision)
Or Less than 3/60 to No Light | 80% 111 e (low vision)
Visual field less than 20 up to Perception
10 degree around centre of
fixation
Less than 3/60 to 1/60 Less than 3/60 to No Light | 90% 1V a (Blindness)
Perception
Or
Visual field less than 10
degree around centre of
fixation
Only HMCF Only HMCF 100% IV b (Blindness)

Only Light Perception
No Light Perception

Only 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.
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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 11
SYLLABI FOR THE EXAMINATION

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

Part A—Preliminary Examination
Paper | - (200 marks) Duration : Two hours
Current events of national and international importance
History of India and Indian National Movement
Indian and World Geography-Physical, Social, Economic Geography of India and the World.
Indian Polity and Governance-Constitution, Political System, Panchayati Raj, Public Policy, Rights Issues, etc.

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

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

General Science.

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

Interpersonal skills including communication skills;
Logical reasoning and analytical ability

* Decision making and problem solving

* General mental ability

Basic numeracy (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-1l of the Civil Services (Preliminary) Examination will be a qualifying paper with minimum
qualifying marks fixed at 33%.

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

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

Part B—Main Examination

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

The scope of the syllabus for optional subject papers for the Examination is broadly of the Honours Degree
level i.e. a level higher than the Bachelors Degree and lower than the Masters Degree. In the case of Engineering
subjects the level corresponds to the Bachelors Degree.
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There will be no practical examination in any of the subjects.
GENERAL ENGLISH

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

GENERAL KNOWLEDGE

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

OPTIONAL SUBJECTS

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

AGRICULTURE
PAPER-I

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

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.
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PAPER-II

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

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

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

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

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

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

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

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

Pesticides, their formulations and modes of action. Compatibility with rhizobial inoculants Microbial toxins.
Storage pests and diseases of cereals and pulses and their control.

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

AGRICULTURAL ENGINEERING
PAPER-I1
Section A

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

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

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

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

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

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

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

PAPER-II
Section A

1. Farm Power and Machinery : Agricultural mechanization and its scope. Sources of farm power—animate and
electro-mechancial. Thermodynamics, construction and working of internal combustion engines, fuel ignition,
lubrication cooling and governing systems of IC engines. Different types of tractors and power tillers. Power
transmission, ground drive, power take off (p.t.0.) and control systems. Operation and maintenance of farm machinery
for primary and secondary tillage. Traction theory, Sowing, transplanting and inter-culture implements and tools. Plant
protection equipment—spraying and dusting. Harvesting threshing and combining equipment. Machinery for earth
moving and land development—methods and cost estimation. Ergonomics of man-machine system. Machinery for
horticulture and agro-forestry, feeds and forage. Haulage of agricultural and forest produce.

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

Section-B

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

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

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

ANIMAL HUSBANDRY AND VETERINARY SCIENCE
PAPER- |

1. Animal Nutrition—Energy sources, energy, metabolism and requirements for maintenance and production of milk,
meat, eggs and wool, Evaluation of feeds as sources of energy.
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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 Atrtificial Insemination—Components of semen, composition of spermatozoa,
chemical and physical properties of ejaculated semen, factors affecting semen in vivo and in vitro. Factors affecting
semen production and quality preservation, composition of diluents, sperm concentration, transport of diluted semen.
Deep freezing techniques in cows, sheep and goats, swine and poultry. Detection of oestrus and time of insemination
for better conception.

3. Livestock Production and Management :

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

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

3.3 Feeding and management of animals under drought, flood and other natural calamities.
4. Genetics and Animal Breeding :

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

4.1 Population Genetics Applied to Animal Breeding :

Quantitative Vs. qualitative traits; Hardy Weinberg Law; Population Vs. individual; Gene and genotypic
frequency; Forces changing gene frequency; Random drift and small populations; Theory of path coefficient
inbreeding, methods of estimating in breeding coefficient, systems of in-breeding; Effective population size; Breeding
value, estimation of breeding value, dominance and espistentic deviation; Partitioning of variation; Genotype x
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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—oprogressive & 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—qgerm layer derivatives—endodermal, mesodermal and ectodermal
derivatives—

1.3 Bovine Anatomy—Regional Anatomy :

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

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

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

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

1.5.2 Circulation :

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

1.5.3 Respiration :

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

1.5.4 Excretion :

Structure and function of kidney—formation of urine—methods of studying renal function—renal regulation
of acid—base balance; physiological constituents of urine—renal failure—passive venous congesion—Urinary
recreation in chicken—Sweat glands and their function. Biochemical tests for urinary dysfunction.
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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—Iocal, regional and general—presnesthetic medication, Symptoms and surgical interference in
fractures and dislocation, Hernia, choking abomassal displacement—Caesarian operations, rumenotomy—Castrations.

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

3. Veterinary Public Health :
3.1 Zoonoses :

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

3.2 Epidemiology :

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

3.3 Veterinary Jurisprudence :

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

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

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

Preparation of flavoured and sterilized milks. Legal standards, sanitation requirement for clean and safe milk
and for the milk plant equipment.
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4.2 Milk Products Technology :

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

5. Meat Hygiene and Technology :
5.1 Meat Hygiene :

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

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

5.2 Meat Technology :

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

5.3 By products :

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

5.4 Poultry Products Technology :

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

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

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

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

BOTANY
PAPER—I

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

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

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

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

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

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

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

PAPER—II

1. Cell Biology.—Techniques of Cell Biology. Prokaryotic and eukaryotic cells—structural and ultrastructural details.
Structure and function of extracellular matrix or ECM (cell wall) and memberanes—cell adhesion, membrane
transport and vesicular transport. Structure and function of cell organelles (chloroplasts, mitochondria, ER, ribosomes,
endosomes, lysosomes, peroxisomes, hydrogenosome). Nucleus, nucleolus, nuclear pore complex, Chromatin and
nucleosome. Cell signalling and cell receptors. Signal transduction (G-1 proteins, etc.). Mitosis and meiosis, molecular
basis of cell cycle. Numerical and structural variations in chromosomes and their significance. Study of polytene,
lampbrush and B-chromosomes—structure, behaviour and significance.

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

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

Role of RNA in origin and evolution.

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

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

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

5. Ecology and Plant Geography.—Ecological factors. Concepts and dynamics of community. Plant succession.
Concepts of biosphere. Ecosystems and their conservation Pollution and its control (including 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 :
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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, Hy to Ney, NO, CO, HF, CN CN, BeH, and CO». Comparison of

valence bond and molecular orbital theories, bond order, bond strength and bond length.
3. Solid state :

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

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

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

5. Thermodynamics and statistical thermodynamics :

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

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

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

6. Phase equilibria and solutions :

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

7. Electrochemistry :

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

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

8. Chemical 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.
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12. Coordination chemistry :

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

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

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

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

13. General chemistry of 'f' block elements :

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

14. Non-Aqueous Solvents :

Reactions in liquid NH3, HF, SO, and HoSOy4. 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 addition to C = O, C = N, conjugated
olefins and carbonyls.

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

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

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

5. Polymeric Systems :

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

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

(c) Biopolymers :—Basic bonding in proteins, DNA and RNA.
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6. Synthetic uses of reagents :—OsOy, HIO4, CrO3, Pb (OAc)4, SeOy, NBS, BoHg, Na-Liquid NH3, LiAlHy,
NaBHg4, uBuLi, MCPBA.

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

8. Principles of spectroscopy and applications in structure elucidation.
(a) Rotational spectra :—Diatomic molecules; isotopic substitution and rotational constants.

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

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

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

Application of HL NMR to simple organic molecules.

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

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

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

(b) Mass Transfer

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

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

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

Section B
(d) Novel Separation Processes

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

(e) Process Equipment Designa

Factors affecting vessel design criteria—Cost considerations. Design of storage vessels—vertical, horizontal spherical,
underground tanks for atmospheric and higher pressure. Design of closures flat and eliptical head, Design of supports.
Materials of construction—characteristics and selection.

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

Paper Il
Section A
(a) Material and energy Balances

Material and energy balance calculations in processes with recycle/bypass/purge. Combustion of
solid/liquid/gaseous fuels, stoichiometric relationships and excess air requirements. Adiabatic flame temperature.

(b) Chemical Engineering Thermodynamics

Laws of thermodynamics. PVT relationship for pure components and mixtures. Energy functions and inter-
relationships—Maxwell's relations. Fugacity activity and chemical potential. Vapour liquid equilibria for ideal/non-
ideal, single and multi-component systems. Criteria for chemical reaction equilibrium, equilibrium constant and
equilibrium conversions. Thermodynamic cycles—refrigeration and power.

(c) Chemical Reaction Engineering

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

Section B
(d) Chemical Technology

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

(e) Environmental Engineering and Safety

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

(f) Process Engineering Economic

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

CIVIL ENGINEERING
PAPER-I1
Part-A : Engineering mechanics, strength of materialS and structural analysis.
ENGINEERING MECHANICS :

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

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

Kinematics and Kinetics :
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Kinematics in cartesian and Polar Co-ordinates, motion under uniform and non-uniform acceleration, motion under
gravity. Kinetics of particle : Momentum and Energy principles, 'D" Alembert's Principle, Collision of elastic bodies,
rotation of rigid bodies, simple harmonic motion, Flywheel.

STRENGTH OF MATERIALS :

Simple Stress and Strain, Elastic constants, axially loaded compression members, Shear force and bending moment,
theory of simple bending, shear Stress distribution across cross sections. Beams of uniform strength, Leaf spring.
Strain Energy indirect stress, bending & shear.

Deflection of beams : Mecaulay's Method, Mohr's Moment area method, Conjugate beam method, unit load method.
Torsion of Shafts, Transmission of power, close coiled helical springs, Elastic stability of columns. Fuler's, Rankine's
and Secant formulae. Principal Stresses and Strains in two dimensions, Mohr's Circle, Theories and Elastic Failure,
Thin and Thick cylinders : Stresses due to internal and external pressure—Lame's equations.

STRUCTURAL ANALYSIS:

Castiglianio's theorems | and 11, Unit load method, method of consistent deformation applied to beams and pin jointed
trusses. Slope-deflection, moment distribution, Kani's method of analysis and column analogy method applied to
indeterminate beams and rigid frames.

Rolling loads and Influences lines : Influences lines for Shear Force and Bending moment at a section of a beam.
Criteria for maximum shear force and bending Moment in beams traversed by a system of moving loads. Influences
lines for simply supported plane pin jointed trusses.

Arches : Three hinged, two hinged and fixed arches, rib shortening and temperature effects, influence lines in arches.

Matrix methods of analysis : Force method and displacement method of analysis of indeterminate beams and rigid
frames.

Plastic Analysis of beams and frames : Theory of plastic bending, plastic analysis, statical method. Mechanism
method.

Unsymmetrical bending : Moment of inertia, product of inertia, position of Neutral Axis and Principal axis,
calculation of bending stresses.

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

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

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

Concept of mix design. Reinforced Concrete : Working Stress and Limit State method of design—Recommendations
of 1.S. codes, design of one way and two way slabs, staircase slabs, simple and continuous beams of rectangular, T and
L sections, compression members under direct load with or without eccentricity, Isolated and combined footings.

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

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

Design of brick masonry as per 1.S. codes.
Design of masonry retaining walls.
Part-C : FLUID MECHANICS, OPEN CHANNEL FLOW AND HYDRAULIC MACHINES
FLUID MECHANICS :
Fluid properties and their role in fluid motion, fluid statics including forces acting on plane and curve surfaces.

Kinematics and Dynamics of Fluid flow : Velocity and accelerations, stream lines, equation of continuity, irrotational
and rotational flow, velocity potential and stream functions, flow net, methods of drawing flow net, sources and sinks,
flow separation, free and forced vortices. Control volume equation, continuity, momentum, energy and moment of
momentum equations from control volume equation, Navier-Stokes equation, Euler's equation of motion, application
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to fluid flow problems, pipe flow, plane, curved, stationary and moving vanes, sluice gates, weirs, orifice meters and
Venturi meters.

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

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

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

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

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

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

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

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

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

Part-D : GEO-TECHNICAL ENGINEERING

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

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

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

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

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

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

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

Immediate and consolidation settlement.

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

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

Proportioning of footing, isolated and combined footings, rafts, buoyancy rafts, Pile foundation, types of piles, pile
capacity, static and dynamic analysis, design of pile groups, pile load test, settlement of piles, lateral capacity.
Foundation for Bridges. Ground improvement techniques—preloading sand drains, stone column, grouting, soil
stabilisation.
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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.
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.
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Ground water flow : Specific yield, storage coefficient, coefficient of permeability, confined and unconfined aquifers,
aquitards, radial flow into a well under confined and unconfined conditions, tube wells, pumping and recuperation
tests, ground water potential.

Water Resources Engineering : Ground and surface water resources, single and multipurpose projects, storage
capacity of reservoirs, reservoir losses, reservoir sedimentation, economics of water resources projects.

Irrigation Engineering : Water requirements of crops : consumptive use, quality of water for irrigation, duty and
delta, irrigation methods and their efficiencies.

Canals : Distribution systems for canal irrigation, canal capacity, canal losses, alignment of main and distributory
canals, most efficient section, lined canals, their design, regime theory, critical shear stress, bed load, local and
suspended load transport, cost analysis of lined, unlined canals, drainage behind lining.

Water logging : causes and control, drainage system design, salinity.

Canal structures : Design of cross regulators, head regulators, canal falls, aqueducts, metering flumes and canal
outlets.

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

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

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

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

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

Water storage and distribution : Storage and balancing reservoirs : types, location and capacity. Distribution systems : layout,
hydraulics of pipe lines, pipe fittings, valves including check and pressure reducing valves, meters, analysis of
distribution systems, leak detection, maintenance of distribution systems, pumping stations and their operations.

Sewerage systems : Domestic and industrial wastes, storm sewage—separate and combined systems, flow through
sewers, design of sewers, sewer appurtenances, manholes, inlets, junctions, siphon. Plumbing in public buildings.

Sewage characterisation : BOD, COD, solids, dissolved oxygen, nitrogen and TOC. Standards of disposal in normal
water course and on land.

Sewage treatment : Working principles, units, chambers, sedimentation tank, trickling filters, oxidation ponds,
activated sludge process, septic tank, disposal of sludge, recycling of waste water.

Solid waste : Collection and disposal in rural and urban contexts, management of long-term ill-effects.

Environmental Pollution : Sustainable development. Radioactive wastes and disposals. Environmental impact
assessment for thermal power plants, mines, river valley projects. Air pollution. Pollution control acts.

FORESTRY
PAPER-I
Section A
1. Silviculture—General :

General Silvicultural Principles—ecological and physiological factors influencing vegetation; natural and artificial
regeneration of forests; methods of propagation, grafting techniques, site factors; nursery and planting techniques—
nursery beds, polybags and maintenance, water budgeting, grading and hardening of seedlings; special approaches,
establishment and tending.

2. Silviculture-Systems :

Clear felling, uniform shelter wood selection, coppice and conversion systems. Management of silviculture systems of
temperate, subtropical, humid tropical, dry tropical and coastal tropical forests with special reference to plantation :
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silviculture, choice of species, establishment and management of stands, enrichment methods, technical constraints,
intensive mechanized methods, aerial seeding, thinning.

3. Silviculture-Mangrove and Cold desert :

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

4. Silviculture of trees :

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

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

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

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

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
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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 in India and future expansion plans. Pulp-paper and rayon,
present position of supply of raw material to industry, wood substitution, utilization of plantation wood; problems and
possibilities.

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

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

afforestation and forest regeneration in absorption of CO2. Rotational and controlled grazing, different methods of
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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; Volcanoes—causes and
products, volcanic belts. Earthquakes—causes, effects, earthquake belts, seismicity of India, intensity and magnitude,
seismogrphs. Island arcs, deep sea trenches and mid-ocean riges. Continental drift—evidence and mechanics;
seafloor spreading, plate tectonics. Isostasy, orogeny and epeirogeny. Continents and oceans.

(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.

(i) Structural Geology :

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

Section B
(iv) Paleontology :

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

(v) Stratigraphy and Geology of India :

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

(vi) Hydrogeology and Engineering Geology :

Hydrogeology cycle and genetic classification of water. Movement of subsurface water, Springs, Porosity,
permeability, hydraulic conductivity, transmissivity and storage coefficient classification of aquifers. Water-bearing
characteristics of rocks. Groundwater chemistry. Salt water intrusion. Types of wells. Drainage basin morphometry.
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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.

(iii) Sedimentology :
Sedimentary rocks : processes of formation, diagenesis and lithification. Properties of sediments. Clastic and non-

clastic rocks—their classification, petrography and depositional environment. Sedimentary facies and provenance.
Sedimentary structures and their significance. Heavy minerals and their significance. Sedimentary basins of India.

Section B
(iv) Economic Geology :
Ore, ore mineral and gangue, tenor of ore. Classification of ore deposites. Processes of formation of mineral deposits.
Controls of ore localisation. Ore textures and structures. Metallogenic epochs and provinces. Geology of the important
Indian deposits of aluminium, chromium, copper, gold, iron, lead, zinc, manganese, titanium, uranium and thorium
and industrial minerals. Deposits of coal and petroleum in India. National Mineral Policy. Conservation and utilization
of mineral resources. Marine mineral resources and Law of Sea.
(v) Mining Geology :
Methods of prospecting—geological, geophysical, geochemical and geobotanical. Techniques of sampling. Estimation
of reserves of ore. Methods of exploration and mining—metallic ores, industrial minerals and marine mineral
resources. Mineral beneficiation and ore dressing.

(vi) Geochemistry and Environmental Geology :

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

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

MATHEMATICS
PAPER-I
Section A
Linear Algebra :
Vector space, linear dependance and independance sub-spaces, bases, dimensions. Finite dimensional vector spaces.
Matrices, Cayley-Hamilton theorem, eigenvalues and eigenvectors, matrix of linear transformation, row and column
reduction, Echelon form, equivalence, congruence and similarity, reduction to canonical form, rank, orthogonal,

symmetrical, skew symmetrical, unitary, hermitian, skewhermitian forms—their eigenvalues. Orthogonal and unitary
reduction of quadratic and hermitian forms, positive definite quadratic forms.
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Calculus :

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

Analytic Geometry :

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

Section B
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.
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Linear Programming :

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

Section B
Partial Differential Equations :

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

Numerical Analysis and Computer Programming :

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

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

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

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

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

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

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

MECHANICAL ENGINEERING
PAPER-I
1. Theory of Machines :

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

2. Mechanics of Solids :

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

3. Engineering Materials :

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

4. Manufacturing Science :

Merchant's force analysis, Taylor's tool life equation, machinability and machining economics. Rigid, small and
flexible automation, NC, CNC, recent machining methods—EDM, ECM and ultrasonics. Application of lasers and
plasmas, Analysis of forming processes. High energy rate forming. Jigs, fixtures, tools and gauges. Inspection of
length, position, profile and surface finish.
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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 1ll, lotus 1-
2-3, C and elementary programming.

PAPER-II
1. Thermodynamics :

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

2. 1.C. Engines, Fuels and Combusion :

Spark Ignition and compression, Ignition engines, Four stroke engine and Two stroke engines, Mechanical, thermal
and volumetric efficiency, Heat balance.

Combustion process in S.I. and C.I. engines, pre-ignition detonation in S.I. engine, Diesel knock in C.I. engine.
Choice of engine fuels, Octane and Cetane ratings, Alternate fuels, Carburration and Fuel injection, Engine emissions
and control. Solid, liquid and gaseous fuels, stoichometric air requirements and excess air factor, flue gas analysis,
higher and lower calorific values and their measurements.

3. Heat Transfer, Refrigeration and Air Conditioning :

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

4. Turbo-Machines and Power Plants :

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

PHYSICS
PAPER—I
SECTION A
1. Classical Mechanics
(a) Particle Dynamics.

Centre of mass and laboratory coordinates, conservation of linear and angular momentum. The rocket equation.
Rutherford scattering, Galilean transformation, inertial and non-inertial frames, rotating frames, centrifugal and
Coriolis forces, Foucault pendulum.

(b) System of Particles

Constraints, degrees of freedom, generalised coordinates and momenta. Lagrange's equation and applications to linear
harmonic oscillator, simple pendulum and central force problems. Cyclic coordinates, Hamiltonian, Lagrange's
equation from Hamilton's principle.
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(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
torgue on a dipole in an external field. Dielectrics, polarisation. Solutions to boundary-value problems—conducting
and dielectric spheres in a uniform electric field. Magnetic shell, uniformly magnetised sphere. Ferromagnetic
materials, hysteresis, energy loss.

(b) Current Electricity

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

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

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

(b) Blackbody Radiation

Blackbody radiation and Planck radiation law-Stefan-Boltzmann law, Wien displacement law and Rayleigh-Jeans law.
Planck mass, Planck length, Planch time, Planck temperature and Planck energy.
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6. Thermal and Statistical Physics
(@) 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
(@) Quantum Mechanics Il

Particular in a three dimensional box, density of states free electron theory of metals. The angular momentum
problem. The hydrogen atom. The spin half problem and properties of Pauli spin matrices.

(b) Atomic Physics

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

3. Molecular Physics

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

SECTION B
4. Nuclear Physics

Basic nuclear properties-size, binding energy, angular momentum, parity, magnetic moment. Semi-empirical mass
formula and applications. Mass parabolas. Ground state of a deuteron, magnetic moment and non-central forces.
Meson theory of nuclear forces. Salient features of nuclear forces. Shell model of the nuclear -success and limitations.
Violation of parity in beta decay, Gamma decay and internal conversion. Elementary ideas about Mossbauer
spectroscopy. Q-value of nuclear reactions. Nuclear fission and fusion, energy production in starts. Nuclear reactors.

5. Particle Physics & Solid State Physics
(a) Particle Physics

Classification of elementary particles and their interactions. Conservation laws. Quark structure of hadrons. Field
quanta of electroweak and strong interactions. Elementary ideas about unification of Forces. Physics and neutrinos.

(b) Solid State Physics

Cubic crystal structure. Band theory of solids—conductors, insulators and semiconductors. Elements of
superconductivity. Meissner effect. Josephson junctions and applications. Elementary ideas about high temperature
superconductivity.

6. Electronics
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Instrinsic and extrinsic semiconductors—p-n-p and n-p-n transistors. Amplifiers and oscillators. Op-amps. FET, JFET
and MOSFET. Digitial electronics—Boolean identities, De Morgan's laws, Logic gates and truth tables, simple logic
circuits. Thermistors, solar cells. Fundamentals of microprocessors and digital computers.

STATISTICS
PAPER—I
Probability

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

Statistical Inference

Consistency, unbiasedness, efficiency, sufficiency, minimal sufficiency, completeness, ancillary statistic, factorization
theorem, exponential family of distribution and its properties, uniformly minimum variance unbiased (UMVU)
estimation, Rao-Blackwell and Lehmann-Scheffe theorems, Cramer-Rao inequality for single and several-parameter
family of distributions, minimum variance bound estimator and its properties, modifications and extensions of
Cramer-Rao inequality, chapman-Robbins inequality, Bhattacharyya's bounds, estimation by methods of moments,
maximum likelihood, least squares, minimum chi-square and modified minimum chi-square, properties of maximum
likelihood and other estimators, idea of asymptotic efficiency idea of prior and posterior distributions, Bayes'
estimators.

Non-randomised and randomised tests, critical function, MP tests, Neyman-Pearson lemma, UMP tests, monotone
likelihood ratio, generalised Neyman-Pearson lemma, similar and unbiased tests, UMPU tests for single and several-
parameter families of distributions, likelihood ratio test and its large sample properties, chi-square goodness of fit test
and its asymptotic distribution.

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

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

Wald's SPRT and its properties, OC and ASN functions, Wald's fundamental identity, sequential estimation.
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
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orthogonality and balance, BIBD, missing plot technique, factorial designs : 22, 32 and 33 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 ¢ charts cumulative sum chart, V-mask, single, double, multiple and sequential sampling
plans for attributes, OC, ASN, AOQ AND ATI curves, concepts of producer’s and consumer’s risks, AQL, LTPD and
AOQL, sampling plans for variables, use of Dodge-Romig and Military Standard tables.

Concepts of reliability, maintainability and availability, reliability of series and parallel systems and other simple
configurations, renewal density and renewal function, survival models (exponential, Weibull, lognormal, Rayleigh,
and both-tub), different types of redundancy and use of redundancy in reliability improvement, problems in life-
testing, censored and truncated experiments for exponential models.

I1. Optimization Techniques

Different types of models in Operational Research, their construction and general methods of solution, simulation and
Monte-Carlo methods, the structure and formulation of linear programming (LP) problem simple LP model and its
graphical solution, the simplex procedure, the two-phase method and the M-technique with artificial variables, the
duality theory of LP and its economic interpretation, sensitivity analysis, transportation and assignment problems,
rectangular games, two-person zero-sum games, methods of solution (graphical and algebraic).

Replacement of failing or deteriorating items, group and individual replacement policies, concept of scientific
inventory management and analytical structure of inventory problems, simple models with deterministic and
stochastic demand with and without lead time, storage models with particular reference to dam type.

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

Solution of statistical problems on computers using well known statistical software packages like SPSS.
I11. Quantitative Economics and Official Statistics

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

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

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

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

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

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

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

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

(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,

(i) 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.

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

Section B
I. Ecology :

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

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

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

(d) Environmental biodegradation; pollution and its impact on biosphere and its prevention.
I1. Ethology :

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

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

(c) Orientation, navigation, homing, biological rhythms : biological clock, tidal, seasonal and circadian
rythms.
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(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 II
Section A
. 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 :
(@) Origin of life.
(b) Natural selection, role of mutation in evolution, mimicry, variation, isolation, speciation.
(c) Fossils and fossilization; evolution of horse, elephant and human.
(d) Hardy-Weinberg Law, causes of change in gene frequency.
(e) Continental drift and distribution of animals.
IV. Systematics :
(@) Zoological nomenclature; international code; cladistics.
Section B
I. Biochemistry :

(@) Structure and role of carbohydrates, fats, lipids, proteins, aminoacids, nucleic acids; saturated and
unsaturated fatty acids, cholesterol.
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(b) Glycolysis and Krebs cycle, oxidation and reduction, oxidative phosphorylation; energy conservation and
released, ATP, cyclic AMP—its structure and role.

(c) Hormone classification (steroid and peptide hormones), biosynthesis and function.
(d) Enzymes : Types and mechanisms of actions; immunoglobulin and immunity; vitamins and co-enzymes.
(e) Bioenergetics.

I1. Physiology (with special reference to mammals)

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

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

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

(d) Excretory products; nephron and regulation of urine formation; osmoregulation.
(e) Type of muscles, mechanism of contraction of skeletal muscles.
(f) Neuron, nerve impulse—its conduction and synaptic transmission; neurotransmitters.
(9) Vision, hearing and olfaction in human.
(h) Mechanism of hormone action.
(i) Physiology of reproduction, role of hormones and pheramones.
I11. Developmental Biology

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

(b) Role of cytoplasm in and genetic control of development; cell lineage; causation of metamorphosis in
frog and insects; paedogenesis and neoteny; growth, degrowth and cell death; ageing; blastogenesis; regeneration;
teratogenesis, neoplasia.

(c) Invasiveness of Placenta; in vitro fertilization; embryo transfer, cloning.
(d) Baer’s law; evo-devo concept.
APPENDIX 11
Brief particulars relating to the Indian Forest Service (vide Rule 24).

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

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

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

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

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

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

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

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

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

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

Dearness allowance will be admissible in accordance with the orders issued from time to time.

A probationer will start on the junior time scale and be permitted to count the period spent on probation towards leave,
pension or increment in the time scale.

(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 Il
REGULATIONS RELATING TO THE PHYSICAL EXAMINATION OF CANDIDATES
(Vide Rule 18)

[These regulations are published for the convenience of candidates and to enable them to ascertain the probability of
their being of the required physical standard. The regulations are also intended to provide guidelines to the medical
examiners. All kinds of notices and information relating to the medical examination of the Transgender Candidates
including the medical parameters for Transgender candidates would be posted on the dedicated web page of the
Ministry of Environment, Forest and Climate Change before the commencement of the medical examination of IFS
Examination, 2023.

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 :

(M Leprosy Cured- provided that the candidate fulfills all other requisite physical and medical parameters at par
with non-PH category candidates
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(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 11 of the medical examination.

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

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

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

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

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

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

N.B.—The height and chest of the candidates should be measured twice before coming to a final decision.

6. The candidate will also be weighed and his/her weight recorded in kilograms, fractions of half a kilogram should
not be noted.

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

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

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

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

The Indian Forest Service is a technical service.
The standards for distant and near vision with or without glasses shall be as follows :—

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

6/6 6/6 N.5 N.5

Type of correction permitted Best correction (unspecified) Radial Keratotomy.
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NOTE - —

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

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

Provided that in case a candidate is found unfit on ground of high myopia, the matter shall be referred to a special
board of three opthalmologists to declare whether this myopia is pathological or not. In case it is not pathological the
candidate shall be declared fit, provided he fulfills the visuals requirements otherwise.

(2) Colour Vision—(i) The testing of colour vision shall be essential.

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

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

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

NOTE : For appointment to the Indian Forest Service, Lower Grade of colour vision will be considered sufficient.

(3) Field of Vision.—The field of vision shall be tested in respect of all services by the confrontation method where
such test gives unsatisfactory or doubtful results' the field of vision should be determined on the perimeter.

(4) Night Blindness.—Night Blindness need not be tested as a routine, but only in special cases. No standard test for
the testing of Night Blindness of dark adaption is prescribed. The Medical Board should be given the discretion to
improvise such rough test, e.g. recording of visual acuity with reduced illumination or by making the candidate
recognise various objects in a darkened room after he/she has been there for 20 to 30 minutes. Candidates own
statements should not always be relied upon but they should be given due consideration.

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

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

(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.

(if) 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-
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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 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:

@ Marked or total deafness
in one ear other for being
normal.

Fit for non-technical jobs if the deafness is upto 30 decibles in higher frequency.

2 Perceptive  deafness in
both ear in which some
improvement is possible
by a hearing aid.

Fit in respect of both technical and non- technical jobs if the deafness is upto 30
decibles in speech frequencies of 1000 to 4000 HZ.

3) Perforation of tympanic
membrane of central or
Marginal type.

(i) One ear normal other ear perforation of tympanic membranes present
temporarily unfit.

Under improved condition of ears surgery a candidate with marginal or other
perforation in both ears should be given a chance by declaring him temporarily
unfit and then he may be considered under 4 (ii) below

(ii) Marginal drastic perforation in both ears—unfit.

(iii) Central perforation in both ears— temporarily unfit.

(4)

Ears with Mastoid cavity
sub normal hearing on one
side/ onhearing on one
side/on Both side

(i) Either ear normal hearing other ear Mastoid cavity Fit for both technical/
non- technical jobs.

(ii) Mastoid cavity of both sides. Unfit for technical jobs Fit for non- technical
jobs if hearing improves to 30 Decibles in either ear with or without hearing aid.
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(5) Persistently  discharging | Temporarily unfit for both technical and non-technical jobs.
ear operated/un-operated.

(6) Chronic (i) A decision will be taken as per circumstances individual cases.
inflammatory/allergic
allergic condition of nose
with or without bony
deformities of nasal

(ii) If deviated nasal septum is present with symptoms— Temporarily unfit.

septum.
(7 Chronic Inflammatory | (i) Chronic Inflammatory conditions of tonsils and/or Larynx— Fit.
g(r)r;_dg;:;/%r;s of tonsils and/ (if) Hoarseness of voice severe degree if present then—Temporarily unfit.
(8) Benign or locally | (i) Benign Tumours—Temporarily unfit.
rglz\:\ll_:_gnant tumours of (if) Malignant Tumours — Unfit.
tosclerosis the hearing is within ecibles after operation or with the help of hearing
(9) | Otosclerosi If the hearing is within 30 decibles aft i ith the help of heari

aid—Fit.

(10) | Congenital defects of ear, | (i) If not interfering with function—Fit.

nose or throat (ii) Stuttering of severe degree—Unfit.

(11) | Nasal/Poly Temporarily unfit.

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

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

(d) that the chest is well-formed and his/her chest expansion sufficient; and that his/her heart and lungs
are sound;

(e) that there is no evidence of any abdominal disease;
(f)  that he/she is not ruptured;
() that he/she does not suffer from hydrocele, a severe degree of varicose veins or piles;

(h)  that his/her limbs, hand and feet are well formed and developed and that there is free and perfect
motion of all his joint;

(i)  that he/she is not ruptured, disease;
(j)  that there is no congenital malformation or defect;
(k)  that he/she does not bear traces of active or chronic disease pointing to an impaired constitution;
() that he/she bears marks of efficient vaccination; and
(m) that he/she is free from communicable disease.

12. Radiographic examination of the chest for detecting any abnormality of the heart and lungs, which may not be
apparent by ordinary physical examination, will be restricted to only such candidates who are declared finally
successful at the concerned Indian Forest Service Examination.

The decision of the Chairman of the Central Standing Medical Board (conducting the medical examination of
the concerned candidate) about the fitness of the candidate shall be final.

When any defect is found it must be noted in the certificate and the medical examiner should state his
opinion whether or not it is likely to interfere in the efficient performance of the duties which will be required of the
candidate.

In case of doubt regarding health of a candidate, the Chairman of the Medical Board may consult a suitable
Hospital Specialist to decide the issue of fitness or unfitness of the candidate for Government Service e.g. if a
candidate is suspected to be suffering from any mental defect or aberration, the Chairman of the Board may consult a
Hospital Psychiatrist/Psychologist, etc.

NOTE: Candidates are warned that there is no right of appeal from Medical Board special or standing
appointed to determine their fitness for the above service. If, however, Government are satisfied on the evidence
produced before them of the possibility of an error of judgement in the decision of the first Board, it is open to
Government to allow an appeal to second Board. Such evidence should be submitted within one month of the date of
the communication in which the decision of the first Medical Board is communicated to the candidate, otherwise no
request for an appeal to a second Medical Board will be considered.
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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—oprior to his/her Medical examination and must sign the
Declaration appended thereto. Their attention is specially directed to the warning contained in the Note below:—

1. State your Name in full (in block Ietters) .........ooeiiiriiti e e,
2. State your age and birth place ...............................

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 ? ........ccocevverreieneiennns
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.
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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? ..........ccccovevevivnnnnnn

7. If answer to the above is "Yes' please state what services you were examined for ? .........ccccoeviiineinsinn s
8. Who was the examining authority ? .........cccocovviiiiennnnnn,

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

10. Result of the Medical Board examination, if communicated to you or if known

11. All the above answers are to the best of my knowledge & belief, true and correct and | shall be liable for action
under law for any material infirmity in the information furnished by me or suppression of relevant material
information. The furnishing of false information or suppression of any factual information would be a disqualification
and is likely to render me unfit for employment under the Government. If the fact that false information has been
furnished or that there has been suppression of any factual information comes to notice at any time during my service,
my services would be liable to be terminated.

Candidate's Signature
Signed in my presence
Signature of the Chairman of the Board
PROFORMA—I

1. General Development : Good................ Fair............... Poor Nutrition................... Thin ..., Average
................. Obese .......coceevvvvveenen. Height s Best Weight . When 2 . Any

2. Girth of chest :—

(1) After full inspiration

(2) After full expiration

Skin : Any obvious disease

3. Eyes :—

(1) Any diSEaSse ..ecoceveeiereeieieieeeeee

(2) Night Blindness .........ccccoeeevininiiieneenn.

(3) Defect in colour ViSioN ........cccoceveneieincninnne
(4) Field of ViSion ........cccccoovininiiiiinns

(5) Visual aCuity .......ccccoceveviviiiieiiecne,

(6) Fundus Examination ........cccceveriernienniennns

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

Distant Vision
R.E.
L. E.
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Near Vision
R.E.
L. E.

Hypermetropia
(manitest)
R.E.
L.E.

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

(a) Heart, Any organic 1esions? ..........ccccceeveunenne. Rate Standing...........ccccoveeene
After hopping 25 times.........cccoeveneieninnnn.
2 minutes after hopping.........ccoceevevrieinecnnene

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

9. Abdomen : Girth..........ccccoeennne. Tenderness..................
Hernia......ccoovvneicneee,

(a) Palpable.........ccc...... Liver.....cccooenne. Spleen.............

Kidneys......cccoevviveverivsieeiene. TUMOUIS.....ccvevirceerieainns

(b) Haemorrhoids.............cccuene.e. Fistula........ccccoveeverinnen,

10. Nervous System : Indication of nervous or mental disability ...........c..cccoccevervnnnene.

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

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

(2) Physical appearance.........cccccocerevereeiveneveearenens

() IS ¢ TR 1 S

(€) AIDUMEN.......oiiiiiieee e

(d) SUGAT....cieeeieeeeeeeee e

(2] T )

(F) CllS..eiiiiiee 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:
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NOTE (I1) The candidate has not undergone chest X-RAY test. In view of this, the above findings are not final and
are subject to the report on chest X-ray test.

Place :
Date :
Chairman
Signature Member
Member

Seal of the Medical Board
PROFORMA—II
Candidate's Statement/Declaration
L] 71T 70115 A\ ' 0
(in block letters)
2. Roll No. :
Candidate's Signature
Signed in my presence
Signature of the Chairman of the Board
To be filled-in by the Medical Board

Note : The Board should record their findings under one of the following three categories in respect of chest X-ray
test of the candidate.

(if) Unfit on account of

(iii) Temporarily unfit on account of

Place:
Date :
Chairman
Signature Member
Member

Seal of the Medical Board
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
) ) ®)
(i) Locomotor disability (Sub-category : Leprosy Cured, Acid Attack S, ST, W, SE, H, RW, C
Leprosy Cured, Acid Attack Victims only) | Victims
(i) Low Vision LV MF, PP, S, ST, W, L,C, RW, H,
KC, BN
(iii)Hearing Impaired (Partially Deaf) PD, HH PP, S, ST, W, L, C,RW, KC, BN
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Appendix -V

Certificate regarding physical limitation in an examinee to write
This is to certify that, I have excaminaed Mr./Ms./MrS............cooeieiiiiiiiiin.n. (name of the candidate with
benchmark disability), a person with ................ccceivininn. (nature and percentage of disability as
mentioned in the certificate of disability), S/o/ D/o...........cocociiiiii , a resident of

...................................... (Village/District/State) and to state that he/she has physical limitation which
hampers his/her writing capabilities owing to his/her disability.

Signature
Chief Medical Officer/Civil Surgeon /
Medical Superintendent of a Government Healt Care Institution.

Note:  Certificate should be given by a specialist of the relevant stream/disability (eg. Visual Impairment —
Ophthalmologist, Locomotor disability — Orthopaedic specialist/PMR).

Appendix — VI
Letter of Undertaking for Using Own Scribe
(To be filled by the candidates online to the Commission)

| S , a candidate with........................... (name of the disability) appearing for the
...................... (name of the examination).................... bearing Roll No....................at ...........
(name of the centre) in the District ...................... y e (name of the State). My qualification is
I do hereby state that ....................coll. (name of the scribe) will provide the service of

scribe/reader/lab assistant for the undersighned for taking the aforesaid examination.
I do hereby undertake that his qualification is ........................ In case, subsequently it is found

that his/her qualification is not as declared by the undersigned and is beyond my qualification, I shall forfeit
my right to the post and claims thereto.

(Signature of the candidates with Disability)
Place:
Date:

Appendix-VIl
Certificate for person with specified disability covered under the definition of Section 2(s) of the RPwD Act,
2016 but not covered under the definition of Section 2(r) of the said Act, i.e. persons having less than 40%

disability and having difficulty in writing
This is to certify that, we have examined Mr./Ms./MIS..........coeiiiriiiiriiiiiiiiniiieinenens. (name of
the  candidate), SI0 L D O el , a resident of
................................................. (Vill/PO/PS/District/State), aged...............yrs, a person with
................................... (nature of disability/condition), and to state that he/she has limitation which
hampers his/her writing capability owing to his/her above condition. He/she requires support of scribe for writing

the examination.

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

3. This certificate is issued only for the purpose of appearing in written examinations conducted by recruitment
agencies as well as academic institutions and is valid upto ..................... (it is valid for maximum period of
six months or less as may be certified by the medical authority)

Signature of medical authority

(Signature & Name) (Signature & Name) (Signature & (Signature & (Signature & Name)
Name) Name)
Orthopedic/PMR Clinical phychologist/ Neurologist (if Occupational Other Expert, as
Specialist Rehabilitation available) therapist (if nominated by
Psychologist/Psychiatri available) the Chairperson
st/ Special Educator (if any)

(Signature & Name)

Chief Medical Officer / Civil Surgeon / Chief District Medical Officer ........................... Chairperson

Name of Government Hospital / Health Care Centre with seal
Place :

Date :
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Appendix-VIII

Letter of Undertaking by the person with specified disability covered under the definition of Section 2(s) of the
RPwD Act, 2016 but not covered under the definition of Section 2(r) of the said Act, i.e. persons having less
than 40% disability and having difficulty in writing

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

2. Tdo hereby state that ...............ccoviviiiiiiiiiiiin, (name of the scribe) will provide the service of scribe
for the undersigned for taking the aforementioned examination.

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

(Signature of the candidate)
Place :

Date :
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