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HI.H.17011 /01 / 2019—3MSTHUH.—IL.—— YRE o7 dan Rfsadi & foaw 2019 T 99 i da1 40 )1 & 5H
aTelt FieRNfiTar wien & o T SHaRl & forw yehfeE fhu S w@ € -
AR o Ja wen # <1 =107 1 - YRfes Heiten qhen e arg yue fafea aden den Samenr ST | IhET T gH
=07 fSTEehT A9 IR o9 a1 (W) TWiem 2w, & fore Suged g § suficani i fafaa dar (wRfvew) wdhen (sus
o1E 39 GRIYR T & ® § S ) e e eTufer 2o
2. 39 ThE & URomg & SHR W W WM arett Rfadsi s d@en s g s’ fer T ifen # fafde b St
srafaa sfadi, srgfea SHenfad, 31 fasgl Sfoe, enfos w9 § wasik ol qon s=mms feeamm St (e1ifees gfie,
FauETG (TR €9 9§ aftR) du = dedh fosaimar (3 fhan gon #5s, of gHel & difed)} & sHieanrl & fag
Rl & STR& TR g1 FiRa &9 # fhe S |
3. 39 TE # IS aTel U SFHIGAR 1 S ST U B ©: IR Wien § o3 St Aufa & St |
W e ot T o T ol & Swiieaml o forq ergma stereil shi S =l &fl, a9 foh o af=ren &9 & ot & |
TR ST 1 T § Hrelg 98 sl ST Sfd/STgied St & STl U SEHISER! W AT Tel 2hm |
FeId g ot T dammes fesaim  fesai Sefiear o1 3aq € STaeR 31w 2 fSa T 39 THe™ & o1 SHigar &l it
S fesi 6 ¥ ae 3@ v & eremedia € T wm ot @ weifua seme fesi Sefiear A sEEd % o 2 ae we
I ok feeai Iicari i SueTed Bl il fof U8 SHiQaRl W @] 2 aTel STRE &l UId i & 96 8 |
feoqult 1 : afg sefigaR Tden § fordt teh o1 stferer wea-w # a%gqa: e <a1 § @ I8 gwe foren S fR S T s
T T e

feoquft 2 : afq g IFHIGAR a&gd: IR Tan & frdl T IR ¥ Sftufaq g ® @ wRdE a9 & (9ue) wWan &
AR & &9 § I 9ug foran s fF s wien & fau ue oo yra Y fan © 1

femqoft 3« srefraar & HRO SFHIGAR] & T B % AaSE IFHIGAR i e H Sufeufd o1 qea Tk e fir s
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4. T 1k e AN g ThE 39 i & ufkfyre-1 § fuifa & 9 o
YR SR YU T0E i aiE SR T 1 g fAeifia fe s
4.1(1)  ara gliel & fT sEefieaR &Y S=Afa Y, Aol [3727d 1.3, /31,5757, /3.0 a. (R 31.R.a. srgeraien) /3nfesk &9
Y HHSR o (AT $3cequd o) /9 A1 Raaiord & g cafth/saqd Afae] 3R dMars Aozar & 3nfe & wada
Tt fpT 7T grardsit afed fAard oien B & a1y faegd 3mdea Brel-| 3iaerse Tegd Har g
(2) 3FHAGIR B UA&T v Afhed UAETUT (HTETTHR) TRH 8l ¥ Ugel ATAard §0 8 ATdasd [AEgd e 3mdea u3-
|1 3 a9 & gt Fafarer Srar advem 3F nfdvet dharet 37 AaT3it & TGY 3 30 TIAT e BT Seold HIAT G Toleldh e o a6
FTgd o SFAIGAR Bl STack T, e &t # sadr suafcuy, dar e, 31.0.a. igerds @ad 31.0a. Jof &),
$ZCoqUH eIt (had $ssequd Ao &) 3T exarastt/ FHAToT Tt Y Y 7 WiaT & AT TS HIAT B9
5. SFHIGER AT Al 2
() 9T T AR &, A1
(@) -1 T ST 2, AT
(1) 2H T TS, ;A
(&) T fosordt wRomell & S YR W TE Y ¥ WA R T W 1 S, 1962 W TR WRA S A ®,
a0
(®) T IR gt 1 At &, S IR | T 9 F WA H1 3991 F Wicheaq™, 5w, sficiehT, i, e, 9 T
drnfra, snfteran, were, SR, sforifuan & et st Tui R fagaam & 9ra e A
TR ST (@), (M), () AR () i & Tl 3T aTel SHIGAR & U8 R R §RT T T 91si JHmr-o
e B MR |
TG Seficar &1 off 3o wian H yorw foon s wehar © f9weh IR § 9 HIv-S U A1 STevdes o fheg 39t
Frafea e IRT THR GRT SHS Tra=e § Yo7l JHIo-95 ST T U ST & o1g & 9T < Skl §
6. () SHIRAR & AU oTewae T foF SHe! o7 Ugelt 31T, 2019 1 21 99 g0 & T 21, foheg 32 a9 7 g8 @1, 319fq
IHHT T 2 ST, 1987 ¥ Ugel 31X Ugedt 31T, 1998 & &S T8l gal & |
(@) o fawifa sifeshan sy ¥ frefafeay feufat 8 g § st awd -
(1) afe seficar, frdt stgfaa Sfa = sTgfaa Ssa &1 31, o 2ifue | sifere 5 ad |
(2) o= fusdt SRl & 37 Sefigarl & Wt | SAfeehad @19 o dek S UH IRfigar] & g am] STRErT 1
T & I & |
(3) A g SEHIGER 1 e, 1980 ¥ 31 f&@weR, 1989 T 1 1dfy & N GHMA: S o HYHR T
1 SrETE @1 ® @ 0 SEfier i stfushad 5 9 ae |
(4) & Gansdi & 1 wUAET & A9 § 31k § AfYes diF o9 ak Sl fhdt fagei <o & @y g | st
3TN T & | WISt RATE & SR, T84 gC a0 35 uRomeaey e gu i
(5) 57 yaqd dfeht 3R FwHeM wre sttt/ sTaTdeRTel™ HHtem e sAfeenTRE/sTeushTets Jar HHeH
9T TeRTRET |igd 5 Ugell 37T, 2019 1 %9 ¥ w9 5 99 i i a1 &1 ¥ 3R S (1) HeER =0
ST & TR R TG 7 LHT 3 HROT A FHHEHA & T R FEAGH g &, 318 9 of qfferd g,
ST FTdeRTeT TRelt ST, 2019 W UH 9¥ & X YU B T, AT (2) Ik e # g2 wRifk srdwar @
(3) STIIAT & HRUT HEAYH g § 3T AW # iferes | a1ferer = o 9 |
(6) SATUARTEA HHTE U ATRIRE/STeushTel= Ja1 HHYE T S & 37 Ame d, = Teelt
3T, 2019 1 Afeh a1 & 5 o k1 Yan k1 IRFEwsh 7afes g T off © iR Fomeht skt 5 a9 & o1
oft s T § e foe A # I8 HA U YHIU-US ST T § R 9 fafae I9R & faw s
F G & IR =57 T W IR T e g9 i IRE % dF A & Aifed W SK FEYR § g
e, ifeeRad 5 9H |
(7) wiftrer gfte, gavenfea (ifeer &9 § aftR) qen =@ g e (S T gan e, o 79l &
tifeq) =afaadi & ol § eifaean 10 a9 a@ |
feuqoft 1 : eTggfea Sfa qen sTHgfea SHeIfa 9 o= freg anf § deftm 9 SHicar S sww A 6(@) & fodt o=
det steiq s oaud Sfeei, stiferes gfte, sevenfud (ifee w9 ¥ aftR) e wem He fesaima (3 fwen
BT /S, TR BHCI & Uifed) AfKE! i 9ot & siavfa omma €, <+ SRl & swafd < S areft deeft o1
HHT-22 U A & a0 B |
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feoquft 2 : PwBD 3FHIGaRT it Frafcaa goffaor 3R MR 3rdeTe & oy 3, qdadt udean ao 38 ufkar &1 arer frar
TT & e UTelel SRR (GATaRTT, < 3R SToarg uRade #37ed) BT Gl &
feouft 3 : qayd Sk veg 37 SAfall W r A 578 THE-wHE W gt gaud S (fafae e oik e §
JomR) fm, 1979 & o1efie yaqel dfer & &9 # aftenfoa fwan s 2
fewoit 4 fT# 6 (@) (v) AU (vi) F AT I et 3 T Fe T @l rafq W s FEa R g9 A
BT, AT 37T I YT F hace YT Hied-thace & & A et o Yeb 3 Jar Y & A1 ST 0 Yarr F Farrfeige gam
& 3T a3 3 & IT Al Feh G B TS THT de 370 Y T EIHT & A7 U v 3ieeh HaT G el & dle
Tt gRT 31araeh foram Iram &
feuoft 5 : SwfEa oM 6(@) (7) & =TI oG # B2 & A dad® oA SHiRaR & Ffe &g e W off foem
TR ST gehdl € 99 98 (TR A1 e wifteRi, St o wrer €, g i s wie & 9e) SR
B S=mme feeai SFigaR] & sTeifed Hefa Sensti/asi & fau fuifa sRiftes ud fafswan amei w1 smamsit
1 I HIAT
ST SAaEe i Brewt uifta g g # fordt o feafa # we 7€ < s
RN S 1 98 ARG WIHR Il § S Highelvq a1 qreafis foamed sred & yHm-u a1 fhdt wRd favafames
BRI AigHAE & THHE W TC GHO-9 =1 feorell fervafeoramera gr erefera Afgsmevm & W § <o &1 T @ iR 9%
351 favafaarer™ & gyfaa MRt gR1 FHIford 21 91 Sadk qreafies T a1 35! Iqh e e Joo-v5 H g9 9 |
A & Geie § HIE T TEAOS oY o T Hueel, M9Y-vF, TR T F iR Jan aferm 9w o gt Sg
qAT 37 S TH0 SRR T8l fomy S |
e & 3H 9 H o Hfeporer/sam weafae ThEn’! yHie-us Ay & ST SUged dehfeddh JHIU-TH
gftmferd 1
feaqoft 1 : IHIGART &1 &AM § W@ 1feT fof SRR S0 &1 3 d@ &1 TR HaT 5l foh SAEEA-I9 Tqq T &l
IRIG 1 Bfeherer/SeaR Areats Then a1 Iushel TeT & Joo-u § oSt ¥ iR 39 wig § 3uH uftedy &
et o190 W A o foeR foran smem &7 71 € wier fhan s
feoqult 2 : SUfieaR 7 ot oA W foh 7 g1 fohdlt wien & wawr & forw 91 1 IR T aR Sifva Y 3 & 31 e
BRI Y A AfYer@ H Tl R O T 1S SHH A1 AN i o7 foret adian # forelt oft smeR W aftedd & &t
STl e & S |
7. SHIGAR & 9 9Rd &% & 91 T3 faum Aved g fHafha fedt favafammes § = 99 & sifufwm gro wenfia =n
favafaene o em & AfufTem, 1956 & @WUE 3 & A favafaene & &9 # 7 18 fet o= foren deen # e
TRIeH Ue aY] e foam, awafa fomm, wen faam, 9-faam, wiftr, «fifeet, iferst o) gt foem § o foa &
e Ak feift sfered St =nfew steren Y fame anfert = SSiifert =61 = mes feult 21 =nfen
feoquft 1: TH IfigaR S fF T when & o8 9o 99 U 0 9 98 3@ wWien § S & UH 99d § afed faee
TR T o 3¢ T2l el 8, IR e § g % fau emaed-19 99 "ehd § | 9 w18 SHicar fRE ode wdan
H 93 W& O a8 off yrfye wdien § yow & fore o gem i S SEfiQaR ST gRT YR aF Ha (W) we | S &
fau o =ifod ford SRR 378 9o T0&T 3q STORT-T95-1 % WY STfad Sciivl st o1 JHIY J¥qd T er | TEn e
ford 9 W T SHiCarl &1 9RA™ a9 Wl (WeM) T0e § 9o e S | 3@ afvet st e oer @ T gaAmoT
TRATT o HaT (rrreT) gt o fareqe 3mdee wiaf-1 & o siet & g ardra (3ifaesr arlra) @ uge! & ki &1 @ 1|
feuqot 2 ok sAfafiaa st SHiaR frammee 7 § Fide s & Tnqed T W § 3% e Tan & fag o709 sees oo
% WY R H hrd At st Uy faum woee g weenfuq  favafommer sieren dug & et s gra wenfua
Siferen et stuan  favafoamera stem e sifufem, 1956 #T &R 3 & ded e favafoeme™ & &9 wifyg  Sifars
G | W TH ST hT Y1V O WA hA1 =feT foh dise faft, fameett 7 # fafifde @ w1 faft & avges 3,
T e Y W SEieeR! w1 ge e # gfmferd S wt erata w1 & St |
feoquft 3; fordr ufkfearfaei & ©= @ dar o1l TR foRdt oft Sofiear 1 wiien # worwr I 1 U H1H Tl ¢ e o
STgaa oTEarett #§ § i off ot 7 & wwid fop SHiaR A e deen g o E e Ut wiian ug i} off @ feEet 'R
TR & HAIER U1 71 fof SHah STER W SHGaR &1 39 e § e faan s 9edl B
8. ST &1 AN & Hifeq | fruffa wig stava <t it
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9. S AR Tet ¥ & WHR Aehdd # Mehfes a1 e R FHAN ¥ TR TWE 1 o7 oEa § a1 & ywiia
FHaIfE w1 Sfaad @ w8 R @ T N A ST F Fid YO I @ § 5= IRae (STUSLIERT) T&d HET & R
3= fafea w1 § o1 wEfer/faum & e1ee +1 giad #= fean § fF 3= 38 wian & fou s fFan §)

SHIAR! 1 €A Tl =1et T afe & &1 S e & S Soa wien & fou stmaed S/aden | Se7 ¥ grg
STATT Jhd T FTE T THeTar § A1 STT ST -T93 Tl d fohan S Hehdl /31 SFHIGAR! T 1 T Hehell €|

10. e # do & fou SuficaR & STAeA-Yua &l WHR HIA a1 ST Ul a1 ST & aR | A& &1 ol
At~ grm |

TRIET H ST T el IR a8 giafved w3 of fF 3 wen # yaw o & faw ue wt |t wd g e €1 wden
% 37 Aft =, o o1 7 37 v e © steniq fafaa wien qen safaaa wdemn & foau waenr § ST o sHfan
B e e i arsian 61 el 1 qu s W ST gm Afs fafed aden qen safaae wherm & forg weeRr % wed
T 9E H HAT H T T8 91 Foidl © {6 o G w1 foheal Il 1 U Tl H © A1 AN g wen & faw 3Tt
ITCART T Y & ST |

11. foreht SofigaR 1 wdien § 9« q el ded e ST Sid qe o SHe ur ST 1 gy yH-ue (SR sw
TefHeH) @ M| Then & fau seed Y % a1k At arad o Hedl fRdt Ieicar § ura fRet ot ety W
foram =&t fean st |

12. Ifg fordlt IFCaR &1 R g1 FAfafed st & fa St arn 7= 2 = <t =i s e = 2 for 58 o

(1) frafafea alei § o SR & e e 9 T, 7o -

(F) TR-TA €9 Y GRG0 T IR T, A
(@) <o e, A
(1) e AT w9 et R off Safad o1 <AhHe HIT A6 U ARHA I i GHh T 1, T

(2) ™ Fge HT WIET I E, Aeqa

(3) ot 31 =afem @ =<0 ®9 9 %1 Gem F:3@0 7, st

(4) et YoTO-95 A1 TF JH0-1 T&qd foru € TS qesi o femmmer man €, steren

(5) 3 HE # gafdd Biel/ FEdleR & TAE W IR Hie) TS T

(6)7eTd a1 33 gaaea fau & an ferdlt mewrgul 9 i foumn ¥, stemn

(7) W& & fau stot A & Hau # feafafaa et 1 gan s, S -

(F) T a0t ¥ T¥-9F i Hiq AT ST,
(@) e | grEfed Mg w1 9 9 At & 9§ W EHR 9
(1) TheTent 1 gTfad AT, A

(8) TdieT & SR SFIGaR & UTH 313 AU T UTT STTAT 37aT 37U ST, 212l

(9) SW-YRam1sT W ST A T a1 9e, {@ras 9, 372dT 37T Fraafl, STere
(10) W& o H gedaer ST S8 ST-giaeh1aii ST HIel, TO&T 3 aTel 1 W &1 dieehR i & o SHarn

3nere STeFerEen e THt & 3= feerfa Ye ohean it €, steren
(11) vhen s & o s gr1 fged swe=nfiat 1 e fman & a1 o= ot g o6t wifer &fa ag=e &1, stemn
(12) Tordt off Hiemsa ®F &1 Fesl B A1 (S Aig # off), YoR =1 fhdl seiaeien SUshvr a1 Ymiee feasd a1 U4 oEd,
e wfea enfe a1 Sa a1 et 2fa SuHo A1 fRHr 3 U A1 Herv Hiiew & SwN § A Heftd Jeresw
IYHTT AT A HM A A e Wi # wam W & FRO ThET B SR Tk HEIR SUH & T H g R 5 @
g

(13) T0e § Yol 8 SHHIGAR 1 SR Tl off STesT o1 SeeteH, a1

(14) = @vel # 3feafea Fft stuan et ff &M 1 6@ T FA & A AW & 9FA R/ &, @ W
st AfvEi (fRfae drdieer) Seman S HehdT €, SHe |l & S -
() TN g1 39 wien |, foreent o7 SEieaR €, 9oq & fofu, o/ 3etEn S gehdl |, 3R sreen
(@) 390 srer w9 A s1ven T fafifew safy & faw:-—-
(1) TR g0 &t ST arett fondt off e steran === & o,
(2) 2 THR g AT forelt ot Ferdt § srvafsrd feman s Heve §, 3K
(1) afc I8 TR & 1 Jgal 9 & qa1 # & @1 39 foaeg SugE Fadi & e1efi AJeEfTeh e i S Fehdl
7
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forg vt 7% ® T 30 Fram & onefia 7 wnfea et ao &t <t St o qe o -

(1) SHIER &1 39 Tray | fafad s1eamee Sl a8 <1 =18 T&gd i &1 S8R 7 fean a1 21, iR

(2) SHHICAR N1 Yo T9T § Wd 316 W, Afg i &, fa=r 7 o foan man 2

13. fafae dar yrftvs Tden & @ 1o Y- | # o & foaaRr Jenfasifa =Fan oie oiw oir fafaa
o (YRR ) T & WA 78 TWR- || H =fAdsh 33% 31k U< i a1t SFHiGar 1 IRAT o el (o) aden
(fafem) & yomr fean Smmm | wam oden (fafed) § o & foeegar aenfiuia =Aan se o 9 &3 ol
IHICART 1 RN §RI SAfekical THET0 T FIETEhR & 7T Flran S|

Sk e seficani & fau s fifmd, afc ®E 91, F1 w1 & fau w fyifa < o@s ofwi #§ amim
IO g2 < Hha1 © |

a9Rt ergfea S s1ere egfad St 1ot 311 fueel onf steran onforsh ®9 @ FHWR o & SHEfieari &1 yRfww
T % WM AL TR- | T guE qhen (fafed) # o gr fufae amceEl o1 st g SAfda wiew & fag
HIEhR &g FeTal ST AfS 3R 1 9 7d & foh swfaa Jvft & Swfigant & o sfara fifamsli 61 v & fore s
TFEE & STYR W Ao THE 7g HIAThR & fot 37 Teri & IHicanr! 1 gara den # o @y 7 €1

14.(1) 9o wden § yesh IFCAR i Sifan iR W U T e sl & TMUR R TN §RI WIFEHR & o1 STear
T UM H @ ST | Teq= STRINT, W& T0&T & SR W 94 S arell sTHRfaq Rfsai w1 9@ & deyd # eHRrfad
Rl & ufa Ieficari 1 TIRE ®3 & TASH § 3Ks 3id (T9% 915 39 I oTed HI9eUe & &9 § ST SR
fruifa e

(2) TR SR ST S/ S, o= fase ovif don o ®9 9 SR o & Sefieart 1 sTgfad
Sfa/sTagfaa SHefy, 37 frse ot qon onfas 9 § woeiR o & fau omfea Rfsqdt &1 e d, T # 82 I
famifeer &1 s @b forg ord = € fob F SicaR Fan W fgfad & fore suge &

g STgfed wfd, sTgfed senty, o= fusdt St qen enfaes w9 4 FHoeiR ot & 5 Sefieart &1 st s
B WE & R off =Ror § srear a1 we A qvel # famdse fu o ) S €, SR weEee Sgied s, sy
ST, Tt vt qen enféres w9 § wHSiR o o fou sirfia e 3 7€l o s

15. T IFIGAR 1 T&TRe 1 Yo fohd &9 7 iR fFg wohr < ST, s@ent ot ST ot 6 | s ahemse
% aR # foreft oft SfigaR & TomemR @l w |

16. 7081 § 99 B S R Fgfa &1 iR 7@ d6 TE1 el S9 a6 fF SRR i STaeas §ii9 & 9% 9qfe T 8
S, foh SHicaR 9fet den qaga i gftc & a1 SHe gRI 38 T & SR U=l & gfte § 9o fhat YR & STRE o
AT T % 33T H UEIA U TN SXaes 39 A # fgfe & At R SR G Ama ¥ 3H gy # WeeR @ fof sifam
BT |

17. (i) IRfrvss oden # oEeh M & TvEIq SHCAR & faiga emaed gua # ot e =’ wfed afs swet ffe
YR o1 Han § 1 St ® fafv= 159 <9 ve el 9§ 9 o1 foeey 1 mefiedr & SER W Seei ST STtk 2|

(ii) 9" o Fen & g Forgem SEiearl W SH Td Herl e &% wed wefed S Te Hen afreied whi Hfifd @
Mt | Te & 9RO & STHR W SAeed o 9Hd IFHIGAR §NI 319 Sfeed & ey fafy= S we gert & fow s
AR R T T4 9 fo=R fhar S|

(iii) Seficart 1 ger & st € f 3 forqa steed yus # 9RdE a9 Han wiaw, 2019 W AN SdHE Yo sfeied Hifa
% STTER Gt S qen Gort gt & %9 H yefiia & |

18. IFIGAR &1 AAfAE 3R WRIf gfie & wwer 31 =1fee ok 9 *iE T yRiftes 3w = 2 =ifew fed =%
Heftrg dar & ekt & &9 # 3T FAT I HKICAES 7 91 Th | TR A Fgfed wiert grr S o frafa @,
Fruffta faferc ohen & a5 fFe SHficaR & ar § o8 9 S § fF 98 39 oTdemsdi &l qu T8 X Tohal © 1 SHe!
frgfaa & =t S| fafea wen qon sfaae e & YR WS g SEitad 9t SwHieaRt #i 3 e &
TRfre-3 ¥ fou MU foerw & SuR fafswan ohen qon 9a- & de w1 W (AT ) HIEME 20T | SHIGERT S
Tdfielta ATt o et Tafshed wien & forg fafenean o 1 e Yoo Tt &1 8

I 8 ot T TR S feeam s1eafirli i e wihen s & fau 39 4 & e 1w fonw Afewa e
Tfed Y Fehell T |

feoqoft : & frr 1 B O, sEfaT SEicaRl 1 wae < S € fR 9 wden 1 yow % fau - v Se § v

fafoe oo & TR & ot war fafean afus & st sig wen o | ffaa @ Teet Suficar =+t fFg
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YhR T S Sid Bl 3R 39 Wl 1 WR fFd YR &1 1 =1t 30s =R g fam & ufikfere-3
few e %1 an Fanedt & ayd oo SRt w1 Fansi w1 SavHRAel & TTET TR ST & wWOH T d
ST |
7Y IEER (T SermTeh feenie qun Semen feenem /) & fau 4 wve § 25 fedries fea we & ik
Tfgelt SHHaR! (ST SermTen faeiTe g semmeh feeaiem &) & fau 4 woe § 14 framie g wom i e
1 gfte & amar 1 o 7 R fosroa: e snerfoe fohan i 2
19. SorHTeh Tae SHiigarl = ST fory emfka Rl & form sTremr =1 oy o9 & fog aoa o9& @it s fesaione
st sifarfem, 2016 ¥ 1 ol a= dar & fore Rithat 3 3mretor shaer (v) ik gfte, sreomenfua (1ifers €9 & afir)
e =t Geeht feeaimar (S fohan gon H, otve ghel & difed) @t fRear sirar ¥l
q9Td, TR Semmen foem Sufigarl ot Wi UaITel /a™icies aifiehuT ( HeWaTell /TeTHaTel ) & Haeg § 39
fa9Is U WUgUS W QT AT off SrUfiE B S 39k Wenl fEwuT wiftewt grT fraifta sifvee dar/ug &
T3t -t WA B | IR LTS AT hIdieHeh SR uT aTeit Yarsil shi Teh et TRIPTE-TV W 2
20. fordt ot ITHIGAR 1 YR Teeh STRETUT 1 A, IHR! A hHl H=% WHR §R AW SIRAeq Tqgr daelt gt o
et fore M W & e | sefiear, 3nfie §U & SR it ¥ 3TRETOT &1 oe Y & forw o urs AT Sreen S ag
the, TRBR GRT ST ATACST BT UTeT T & FUT S8k TR SH TR T UTHT T GATOT UF & | AT hiE STHIGAR HRA gt Jar
odieT (fafaet Ten (WRfer) wlen & MeTH W) F AT TIF | I8 ool H €, 6 g8 gH it § Hefud € e
HTAR § 1o S0t w1 ARferd Gt 1 9ot & qediel w3 & foAu o1 i foreen 7, At ST R U oTqde i TR
&l fehan ST@m |
8F HAN®, SFHIGAR RT Th IR IRET0T Aol g fore e oX 317 IRfara Aof 3 aRade & et off 3 127q 1.3
&I AL, H AP A, 37 RPN H LTI /LA 7 S /S 7AW, sggRd sfa @ s w7 8 FAaR,
HAF T & FAGR Bl FFHRAT ST, HFHRAT FTAAT D H1h T & HAGNR, A1{Ih FT  HASR Bl AT ST,
317 o 997 & NfIF §0 F FASR, INTE T A FAGR B 371 TS 797 F IRada W R A& far Seen | §9 @i
Qar 3mAnT gRT 3fAe aRoTe $Hr evon FT T A S 3 WA AR & YR W R 3Fficart @ e 3miEd
ot & Y oY seafcar & 3t 3RETT Soft F 3raRfEaT Aoft & aRada wea 3ryar sarfEa Soft Hr RiFat @@ o se
ETaT A DY 3rgaAfa T8 @l |
SHSP 3TelTal, SIHATD e (PwBD) & et ¢ 3U-A0f & Sraligar @t UAT faehetiorar & 3u-oft Y agera Hr At
GrREAR ]
et S fagia &1 9 9 F qre T s, R off e T ame € e § o Tt T fad
STRfaa TRl ot forelt off 3 & wiHa & & day § S At S e M R SEiqaR g1 STee oot S
A I G & T @ o 3 TE A erfen e o on | TR el H, 9L i 9 9 IRfa weE | ufitafad s
et ST W A g AR & ouR W foem fman smom | wien & SR fRdt Ieficar & it 9§ e W &
TYUl A #, IECAR S A SEAES TEd w2, S 59 qe 1 3o 71 foh o fesaitem sifyew srfufm, 2016
% il AemaRTod 40% 1an sod s foeai a1 & 7wa ©, aifer 38§ WRes feeai a1 Soft & siaria STRETw &1 oy
T 2 Heh, SR o Helfera SnfieaR SwiE oM 19 & ST {9R R o= Ja1 & fow stw=ren art 2 |
21. AS/3ASS./3.f0.9. fzeequa/da s fesaimd & g cafe/qd Fenmiitisni & fory suerss smeoyfEma & am
o gogeh SHilaR I8 gHfvea % T o Femmeet/ifen # fafed ummn & iqER T8 semyRamd & gher € | SwE
andi/Aifen ¥ Forg Frammae § T T sTey & IuR SFiGaR & U o9 I o wHele § fafed yrew # steves @t
O U HIS[E ST A1M6T T 39 JHI0 T3 W 9T a=f Jar udiew, 2019 (Fafaa dan (yrfae) odiam, 2019 & aegs @)
% TAEH S H3 1 Fifa o (sifaw 9Riw) & veat #t aRiE sifed S =fen |
W T8 #Y o Ssecquy segar U= 3m 3R oREufy GaAToT 07 (97T &1 GATT 0F) JHidarse [aegd Ade o7 (Srewe-
) ST e & Tarw uegd o Tehd &1 '3 3R oREURY g 1 39, 2019 § Uge! AT QAT AT | i Sseegud Aol
& 3FHIGART & IRETOT Y &1l & 3 IR frar 12 ¥, 0o Sseequa 4vft & sealicart & forw yamor o segd /= &
T I fITdR R a= Far ulre, 2019 & fow dae ve ar Hr & Fe T
22, THT HIE TES/
(%) e fordt T8 Si/gEs 3 faame fan 8, fge veer @ Sifaa afa/aet 21,
(@) formert afd/aet Sifad wa gu 38 fordht Si/gew 9 foams foran 21



[9rT I—Ems 1] AT <pT TSI ¢ SHTHOT 7

3o G # ffea 1 a7 e
T A H519 TWHKR, 39 910 ¥ = 3 9 fF T gew/st a0 v Si/gey 9§ 399 faarw ffan & 3 | anp
AT A & T T Foman ST Hehedl 21 SR T 3 & 37 SR B o 3H SR &1 30 fag G g2 3 hdl 7 |
23. IfigER] &1 Giad foran S & o S 8 ot & vt € fewdt 1 o I B 37 fawwia wlansd w1 o e w6
gfte & cnvgre ST S STHIGAR &1 Hal # ol 8M & 918 <A TSt B
24, 39 The & gR S T & faw sl 61 <1 @i € SHent witra < afifyme-2 # e e ®

@ve-1
A& T F@T
FiqArT SRie SFIaR &1 =10l § ST i S
(1) YR o= Har (o) wen & foru Swiigart o1 deten 3R ==m & foru fafaa Jen (urfvyew) wden (awgfe
ThR); 3R
(i) 9RdE a9 dan ohem & fau fafea ok e =1 ® R & fau Seficard & <=9 &g aRd™ o9 dan
(wam) ThEn (fafed oIk weeen) |
2. YRfEee wden # augfss YR (Sgiahed J9Hi) & S I9-95 Bl 3R S @ve- || & 39-Tve (&) # fauifa fawsi
W AHTH 400 SR & B | Tg TUEN ol HeAleT & Igavd W B AN 1 S, guH qden § gaw & foy s
=i fRT 7T IHIGaRT gR1 URftseh e # Ure Siehi ol Ikt Sifad AfRe = fuiia a wwa i ==& smem | wdan &
e | YU ThE § yaet fou S oot SeieaRt it S 36 ad 3w wen & e 9 vl 9 arelt e sied Rfwd s
AT & U IRE T W TON 11 | Tk a9 i GRS TA&T | AT §RI shdel ek Sifod fhT 7T Sficar & 9 a9 &1
U T H Yo & T s 2 AR o 9e wiE | yaw & fau o= e €
feuqoft 1 : Jfer fafoe Sen oien R IR o9 o1 wan & fau gae Ieiear 3 ed €, safae fafaea dan (urfies)
e & HEAH ¥ U SBIHT ThE & 9, fafae der (9em) wdien ofR IR o9 Wer (HE) e 3 &
o st SiGal i STerT- 3T gieai TR &1 st | 3 giew, fafaa e wden qun IR 99 e aden &
ed H o) S areft Rl i e & ST79R T g fafad dar (urfiser) wan & qme e TR

T e =JAad 33% i W@ w1 & AMee SR fafad S (yRftves) aden & 9w et T- ||
(TRftsteh ) T4 & HA TeF 3ich o SUR W TIR FT ST |
feouit 2 : Wl yHT & FoAT Ted SR fGu ST W oA SR 2 (S TR A e fean wn ®) foem w5 weHt & Wt

Tyl & foiu gaffas Swged SR 3a1 SUga 3ok Tal eF & SM¥R | feu sm arel fafy= siwi & &9 &

S 31 Teal 9 & ffed g

(i) 7% 9 &% I & foau 9w faeed 81 7o U0 799 & foe 98 Sefican gr o Sar foan 7en &, 39 wed
& fou fruifa efwi 3 9 = foeE s < ey #e fau s |

(i) =fe T Sefiear T & aifves I <1 § 3R 37 ¥ T Sok Tel § a9 o S8 TTerd e € /AT SR R S|
79 & fed ot swgea s 3 |

(iii) af 1 Te7 @reht Brel I €, 1Ufd IHIIR §R hTE IR A& fan 720 8, @ 39 W & fou i <€ A9
BT |

3. gu qhen # fafaa wien iR greenr The afmfad 21 ge-Il & su-ds (@) | fuifa fowdl ) dwwea
Uit fohe & 6 W 21 | W11 (W) & T0-1 & ded fewoit (i) of <&

4. ST IeficaR yuE wEn & fafed wm # S gR o9 foaegar aenfAeiia T8 =Fad o’E 3% o< & €, 3%
-1l & 3u-Ee ' & SR SAfRe T & fau SRR g AR 3q T ST | HaehR & e e M arel
IHIGAR! T HE& vl ST ATl RSl &1 & & @ <1 A1 R |

ek o fIT 300 3feh &1 (FAdH 3 i 5 &) |

U Tde H STHICaR! g 39 YR W i (fafed iR wenerRr) 3 oifam I 1 fuifa i
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wue-11
YR Td Yo 9 & faw diemn iR fam
. TR 7067 :
T qhen ¥ o s1ferd weA-us B fSEE gl W9E-TF 200 3T &1 BN
feoquit .

(1) SF 9-T TGS YR (Fgfoshcd U9) = Bl |

(ii) fafaar G (yrfisrer) wen 1 GMF st TR-11, 78 T 8 fomes fae =gAan s@s 3% 33%
fruifa feg w1

(iii) Fe-v ot oiR Stirsht St sroned # Gw forg smad |

(iv) WigaeEH 1 faer @e-11 & 9m ‘&' # fear mn R

(v) SHCER! &1 Je-TE & Ik T forem =nfed | forelt off ufifeafa # 5% 3an forem & foe fedt o =afem
FT TG o & ST TRl & S | JAY STk gfe IFQari 1 (8 ¥ HF 40% 3RAHAT) TEd
HeId (TETEd) i T ¥ qhen § Sar faws w1 srmfa dnft | o1iftes gfe A seieert 1 ufd u
o e &1 X 9 wifq TR =iy e &1 1faien aw off vem foean Smom | v 99E U 91 6 & STaf

1B |
. GO T
(%) Tafea when § fF=fafeaa - 8 -
T T | A SIS 300 3
T 9 11 A JH 300 37

T TS 1L IV, V 3R VI 9= T0-2 § fuifta Sehfers fowdi ot 9=t @« @ fomg 971 9 € vl fawa & < we o
BT Y- % 200 37 |
feoqur; Haa IF IHIGARI &1 IR TAfdd 1 qodihd fohdl STEM S TR 5] To3-93- 11 (9= 99)  # faeifa
R[ATH 3ok 1 T R |
(@) TH IHEER! 1, S AN gR TR & Tl g S, Ao wieor ¥ WeehR (39 9Rfvre &1 ge-11 &1
a1’ 7@ 3TfeRa 300 37
2. Jehfeqen fowat =t g
(1) v famm
(ii) &y Sifad
(iii) W To e formm
(iv) oeatq foagm
(v) | faem
(vi) TEEA SShfad
(vii) fafae Shfed
(viii) =Rt
(ix) 9-fomm
(x) Tiforg
(xi) Fifse e
(xii) it
(xiii) Hiferht
(xiv) wifor fagm
frg ¥ @18 § T Ifican =1 fefafaa fawel &1 us e o & STgafd 78 & Seef:--
(%) Hf% fomm o) Hfy SR
(@) HfY faam AR wsrer e uy) fafea famm |
(n) FfY fam iR At
(%) R fogm iR e S |




[9rT I—Ems 1] AT <pT TSI ¢ SHTHOT 9

(=) Tifora iR wifeent |
(=) et fooadi S i SShifadl, e e, Tafae Ssifert qeon =ifrew Ssifert § w9 sifve faw
T |

e - IR fag fowd & =R IR ey faawn 39 aifire & e 111 # feon = g

T fRe (g e ) -

1. e & |t fawdi & yevs wemera (feeer Sieft) & 2

2. B Y- o SR TS | B fore B | 9RO shaa Siish § 8 ghT |

3. IR Sfcarad ToE Y9 T & fod 9 =0 1 99 fan S|

4. 3R oo fofar 59 wden & foRdt w1 aef fawedi & ower ofw (FareiwE o) fauffd o g g1

5. Afg ferelt IPfigaR =1 forarae STEmT § vgH ares 81 2t df 36 of=e fiem a1t ot ofshi § § %3 e we fol
ST |

6. W Fad I & ford ofw 7t fed S

7. ohEn & 9t fawei § 59 = o1 S feen S T sifyeafaq v § &0 vssl 9§, ®ueg, Taeul € ® SR wE

8. U Al H A1 SETIH TH. IS, Ih1ea! ohl FANT fohar SR |

9. SEIGARI 1 Y¥H-T51 % I for@d T9a ARAE i o STwd §9 (1 1, 2, 3, 4, 5, 6 37MS) T & TAN HLA
=fed |

10. SHHIGAR! 1 T <k dar @ i Woerd (Feiy) feft & w1 & & foae aEfefrs (A domiee) yeR &
heTeheledl o1 TAN HT S STIAM © | TR T TR & Sherdheredl i TN SFHIGAR R STifad |iEd 1o
ST T ST | 9T 9197 § heishoted] i Wi A1 Siee- &1 STAfd 6l 7 |

11. 3FACaRT & Jg A HET TRT 6 P 3uEe e /ada/fRg 3y St el off usi/zR @ gafda 7 & i
SFHIGAR & UgTe Yehe il & &THAT T &, St Redeh(3i) H ferer urw S UX 31T gRT $H 3TUR W 3G’
B ITAT UTH B aTel Pl 3l H H 3T Dl Heldl BT SJATAT SEIAT STTIM AT $H HROT  3eh 3a% GRedep1(3ih) &
i T8l fomam STaaT|

12.(1) 3FEaRt P e & 3R T fore gie| frdy off TRRRufy 3 30 sv foreat & o Thrsar Y Aeraar o &1 3rgafa

A€ & STUelt| AFEAT F AT TTAE fABAITAT dTel SFANGART Pl Th1sd FIALT DY AT fhT ST T 3T TS
Sl IRdiseegdr afafaTa, 2016 & 9T 2 (@) F ata FUMRIRG FaAE AFaTa & e A0 &
3Fafeart @ aRfAE-v W T 70 gua & HgaR fhdl Seail TaeeT SuHAT S & 7%y Rifhcar ey
fafarer Foter/ FRfrca 31efiaTes gRT IR 38 3172 &1 TA0T 0F T¥dd v I W 6 Fafia sesfigar forae a amiiftas
TG I 36T & AT 3THT 3R T G167 3 forear & fow Ehrsar & art o 37aRer §, T8 seAigant & Torsd & glaar
UeTe &l S|

(11) 30T BhIET M I7 AT H 366 AT FRY WA TR AFRFR seflear & & Thsg &1 Fagor
YT 37T IT T @7 3R I Seflcar 3UAT THIST ATl TR &, df dcHad faRoT s e
A TAT GRRAT-VI & yuT & FAjen Srwn|

(iii)w & 3T JRNT gRT 3UaY aIT T ThET P A9gar gen & v AuiRa =ead dvaar aees @
3 7 el i, B H AT vdT AT AT FER HRF N TR

(V) duard fdairar & =g Aot & seaficart & RRAT-V ) R 70 gum & FgaR fhd Wy Ty
EATE FEAT & #AEF RAfvcar #eR/ Bfad g/ RAfvca aded grR1 ST $6 3M & gAwT 7
TEgd fFT A W 5 Fdfd seicar foma # e w0 @ HatA ¥, AR g€ BRsd & gRAGT o aR @
& A1 8, TlET & U u¢ & foav 20 e ufaqys dea uara fRar smeem

Ale (1): 7R G TEIh (Th1sd) T JaIdT T et TAETT &l & 3Heh 3TROT dAT a8 AR g JaT1 GeT & 3R forger &
Jgars feaiTar arel sFfigart i forg yeR 31R foFa W g TEIIar aR Tohdl/ T &, 3 T a1di &l fATHAS T i aar
AT §RT 58 HAIY 3 STRY 3eIaRit b AR TehdT SITUar | 37 HafY AT 37 A 4 Fehel Ueh 31 BT Sooltied Bl U Y olleh {aT
3TN SereTh fSATTAT arel sFefigar i sFlicany & e & 31T Teras & [Aaeg 39 FRars o H AHhar
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A (2): 3 AFAT FT T A & fow R sFefigar 1 asf 3R seelicar AT seen I = v @1 ufava 40
(Tmelr ufaere) ar sq& 31 8| ¥ IV & ufaadr RuiRa e & forr Reafaf@d aatd @Y 3mar A= s -

IR e AT A A H S AT gfaerd
6/6 T 6/18 6/6 T 6/18 0% 0
6/24 F 6/60 10% 0
6/60 T 3/60 A HIA 20% I
360 ¥ HH F P yahrer | 30% I (W 3@ arelm
T e =gfh)
6/24 | 6/60 6248 6/60 40% I & (377 TTP)
372ar 6/60 T 3/60 & T 50% I @ (37e9 £¥)
THFRAAA F TR S IRI IR 20 BATF T AT AFATHFGN | 3660 ¥ FH & FIS weprer | 60% I 97 (371 ©1®)
afta @z eIy e
6/60 | 3/60 | T 6/60 | 3/60 A T 70% I & (37U &)
3r@ar 360 ¥ HF A P yaher | 80% I & (37e7 T18)
TRFAL & HeX & TRT 3R 7T &7 20 4 FA 10 Bl aw TN g
3/60 | 1/60 A A T 360 ¥ HH T P yahrer | 90% IV & e
372ar g A&
TRFA & Tex & IRT 3R 7T &7 10 TR A waA
I TITAHITH FHId TITAHITH 100% v @ &
I TR et T TR e

PIS YT 3T ST

PIS YT T ST

AT 3: eue ¥ 3FHIGAR Bl TNHRT T UTE B & forw FIfUT 3FAIGaR & et gliet & e o & a1 [uiid yus &
e/ T BIBR gRT IS A A FH TR BT TATT TF Y DHIeAT @l |
Are 4: 3eue P 3FACAR B &) S aTeh e pe TR @ NiST sFafcart ot &z 7 @i

7. SHfaIce IETo

IECER! 1 WEIHR garg IR froag fagri & &€ g foran smom | fS59d w9ea SHficar &1 & staqgd g

IR 1 329 I8 ¢ foh 30 I & foAu Seficar sfg ¥ STge ¢ 19 =16t | SHieari § o1 &1 Serf fof 9 Sad
formem & fosio fowdi # & Yooz o @ w9 7 oq 2 eifug 37 weTed § o 9 o & S ST 9 SR ST USF AW I
% iR IR 9T w2 W a9 syt faamreamet v 37 = @it § v of e fod ufa ww gfnfaa =afea & fogmn
I A B

2. TIAHR Tesl foRe &1 uferan =&t &, e1fug wnenfass yeasmge ardiemy wishan €, fge Seva SHieaRt & amfaw
Tt IR HENS 1 TS Hi WiH ®] ATE FIT T, SIS gRI SHIGAR! 1 HFEH Fahdl, =HTHS T80T vife,
ggfera fvia iR Afae Sl Qe Sed i drd], SR e, T9 +1 98 SR &Ha1 & godisd W favm
ECRERISIR

gug 11
Tdteror 1 13y ferera
feuqoft ; Irfigam =61 Twe foan ST § 6 9 39 wve § feu T yrftyss qen wue wien & fore urew faeren @ ey
ST Y Hi(ch e (A9l o UIGIEHH 1 Fadeh1fcren e fohan T 2
IRT-F
iR aden
g3-13-1 (200 i) Aty : e
o U IR S HEd i HHAH ST |
o R 1 faem TR YRS AT T=<ret |
o 9RA U ford yiiiet-vRd T fove 1 wiehfaen, AR, sTfeies e |
o YIRAT T IR Y-S, TSfaes Joret!, Jemdt TS, ek ifd, IRl Hel qeg, o)
o offefer iR T foerma-waa foemm, TRis, Tomes!, SHEifessh!, T &5 § %1 T8 98d o |



[«rT I-@ve 1] YRA ohT TSI : STHIYROT 11

o wRiaRe yiRfefaent Sia-fafasmr 3R g aftad= dest amm gee, e fore fawre fosmar smevas 7@ €1
o T fagM |
we-13-11 (200 3iF) a7t : 3
o IR
o TUR HIvel Wigd STR-AAfokTeh Hivret
o diferner AT SR THE THIEA
o WM YHASE IrFar
o IRYD Y& (T IR S Gaw, faar-&w onfe) (wal w&n &1 ®R), sAiwel &1 fe=m (I, W diferst,
SRSl ! FATT STE-THA! HET T TR)
feuqoft 1 : fafager Jar (URfeew) wdem &1 TR- 1, 3TEF TR I 9+ fau = s i 33% fuifa fFr e |
feoquft 2 : U agfahedE, TR YHR & e |
feoqft 3 : HoAiRa & wEeEE SHIGAR & forw uw eiftamd € fr o fafaa Jer (urfrve) wdan & <1 IR $ ) ema: afg
FE 3efiear fafaet dan (yrfrves) oden & <1 T | wnfiret == S ® @ 39 orira SR femn s |
a-g
T Tien
M SIS 3R G 9 % YT R &R, T @ et andta favafames & foam an st Iue § emen
EARS GRS
TG TO& & SJehfeush fawdl & Ue-v3 T o1 feult TR & 2 s1eiq SR ferft @ s sifuss o) ok ferht 4
&1 | ZeifTadt fooeli & ol § 3 R d=er feuft 2
ot off fawr & wrifites oden =€ ot St |
T St
Iefiearl 1 Tk fowg WSSt § fre o 81 o= w99 39 TR & g@ S for fored sueh SiSt Wi % 9
1 Tea] o T Tiefeh TAN 1 S 8 Feoh | G S12E1 GReiE o fordl drr=ad : e i S |
HEA A
g 9 o aetae seistt 1 9 qe S TN i U Sl o1 aeite gfte § 9 o witafaa © et et
forfera =afaq & stmem off 1 S wehcht © fomm foredt S=fen fafara fawe =1 fadm steem 7 fvan @11 58 woa-w=1 # <91 1
TSifaes JuMel Afed WRdE T Fewel SR ¥R &1 HfauH, YRd & $fae™ iR ia & @ ye off 2 e ™
Ietear & fav steem & fomn € o1 =nfeu
Fenfeus fama
Johfegen foawdl & gea-wsl § Ul 1 Hel WA TS B | Wl Ui o ofeh SRIeR B | WS TR S §1 W B 37
AT (%) IR 91T (@) YA 9T H IR U9 2 | 3713 U9l § | e Ui o IR < B | Tk MM | ey Afard g
TAE I Y 9 ¥ FH Th-Th U9 od §¢ STICARI 1 B U § o9 IR Y1 & IR < 21 | 39 TR Yk 9T F w1
Y A S Y h ST I SHI AT Tk e T q91 Th 37 9 |
*f
T-TA- 1
gfiferfa foam iR ama & fou Sust wrfiehar, wehfas S, S% a9 @A 1 Jeiel a7 S0, Hal & Scaed
e faawo & &R & &9 # ifqew qen grfse wafew | wEet & gig § Teramed ga ael w1 Y9d, Tafero & Hahds
% &9 H 99 A R IR THTaXl 1 Y916 | B, TR o 9al o ThieRon gu § Jag e |
T & fafr= & ooy &5 § o= w01 g %9 4 forarmm W sifus IeeR arelt qen eeurafy fewt g |
G-I, dgEd, IS A1 ST TR 1 Hehoudl 991 W 3ceT H Ik Hacd | 9¥ & fafd= & § @l qen w6
ot # Seaifed & SIS, <oTed, faeted, L9, ST AT a1 = wae! & Sce &g e i |
fafae gerR & o1 A9 S o faedr, grrfsren anfent, S afent qon wrehfas o= st g fasioard, & qon famm |
WYAAR, AT fo¥Ivam, yehivl qen fafr= waci & W19 ST Gegdl, 91 TUF, TRUAAR] &1 6y, Sifash ae
YR = |
a1~ ik, TEMEfE qen St 7011 T &A1 % WohH qel SRk | MRS Jarsi o1 eMfer aefieror | ga1 & @ivst aen
FTEfTR TSH TR ST 1 IACHAT I T H 3h! Jfyent | Wit & forw stavass drass wered den ger iR dieli & o=



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

AR ac | JaI ol & fagia aen faderyel 3eie warT iR wmmehfera dor gy 1 Jodic | gaT # AEdeT i g,
AT HF-Ha1 # AEeeH ST &Hd], 1 § AEge AR | gl § RERRY q91 Wiy w1 AifiTwihor qen
IR T8 STINT | GRS FaIQ a2l I7eh FHR & e |

e fadIeH & STER W G SR A1 | geldtd, FRareh qen snfedi # STREH e $T9a1g eigM, 3okl YHifad i ot
ohH T R | TR F qe SHY Heiferd Toeand | i difvd & § i 3careq # feerar @ &1 dreifient |

T 3G ¥ Hefed Stat STAn &ma, faa wesE & orde, i o it oT9eTg @l 1 wH w i fafeat qen
e (39 | fgu (euerme?) qen fogsma g f=m | Stemshia yfi § S/ o1 fehre fd=m Siet st Torerd, 9a1 Sier-9guor W
sirenfirer afegmal &1 g |

wH ey, fowa &9, Tea aun foRad, w1 SN | SHEEl BT $Rad ST 991 sste o9 | fafa= weR @t |y
Junferai st 37ef e |

Y ol 3R 3carel &1 forquA oiR Joa fafo, qoa IaR-Jga e 3T anTd; H9 sTeferasen # ehil Seensi i
ftent; |fF & TR T2 Fonferl iR SHeh! Yuifad LA aTet HRH |

HfY famR, s9e1 9o a0 yfie, |t fowr wEiFwH & qedind &1 faftmi, amfse sfiis adem qon Se-a8 3R
HiHia el 9 gfieE ffu sftel =t feufa, wF G=ieo qon v Iacd o) arin ISR § 33! e fowr
wTdFdtell & fou uf¥neror FrishH; TETINen ¥ Wdl e 1 HEihH |

TRA-TA-2

HIfTeRT G, ITIRT T, TITRT SR TAT I h1d, IR TaHSH, =[aish STed-—HLa a2 &, S =
1 IFR1 T | STSITTRT & 7| o Iy IS | I7eh! Hiefehal | TORE (SRIHM™M) S, 0 931 fauer, qeerd
S faftea den gTafsm oo § IR dneiehar | SigifordT, SO qel ST | Y&H TH E SANEd afl Ed guR H
T ofient | fafaear, fafaua & e | domTiae, seaar qon oTEsgar, SR 9o o GER H IR ST |
ifereRTEet sRmfd, foi ger, foim gwfaa qen fom wifia @emon)

Y Yo 1 Sfaerd | S i fafeei, wfiem qon et qadie, | woel diel @1 3gve @ faeR 3qud &1 &g,
TS Soft s fom, TR SATaifieh HETEE--ERE0 qe ST | e HHAl ® gUR § 9kY TS o fasidl 1 sTuEn |
IS SYBRA R0, S, THE a1 IAEd! 0T, HAST &7, UGY Yo H IHHT Haed, Heht 7S Td SHHT 3TN, Y
Ft g depvor fafy, I e diesw ufliy & fow yorm, STausidE aen siauesia S i it | 9y uoeE | Se
Yrenfirert 1 yftrert | fafir woet diel #1 S fee, g, fag)

I W] Td SHehT Ted, faf= YR & sl qen o Saare TR SH1eM &) deheieh | MRd § siSl SIS, T e
oo # weertdt wd st &5 1 gfienr

R T famm iR s fu foam & sqe vec | 3fa: 90 g3 e, faawor iR TRIERol, S/l o1 STaeiyor 3T TemiaLo,
St TR el s faaeafar

ishva (T=MEH) 3R UEY Ui ; YRt ST - STEfTeh HehouaTd 31X ST TshH 1 YT i aTct hiXeh, STt 9
AR v €, € qen . w wm. e faft | weifersge, W den aE sura |

gfg = uftae, fqeiferar sk sa=ieron | enfreE, g, 3R 7= Uy fame - -3t fhan 1 foren fafy qen fy &
e | SiS ufkaes den stepyur w Ffdent, WG Seaedtd savashard qen W@ Wi, afewdi, SR et el w1 s,
Tahs Gifcrdl 3Tk S7er1 Sefen TR | Fall 9 Wil & F9ad qen faque &1 99 | 9oyl wall qe Sfesdl & 3l &
qfe st g fafemi, Sarem qeie a0 ISR | /g 9 # et TR afesat st oftekt | e dielt s 3, @
3R AFT-sft b1 ifieheu qen sifufa=ma |

aRa ¥ i, waramHl iR Juor wEai S siEiE iR dies (AR Sie) | 9ey deeh] 9 siHiEl % R qe
STRROT | UG Wikl qen oIl & o= & fagia | dreshi 3iR Wil o1 Sifaek femon | dreshi o It o1 gomehferd geiem |
SHafeen A FeM e qargee | dresmaieE, &0 T fwan faf | qesifoemt fom g0 & W1g SAeh! STaan | gesiat
ST |

IS I Tt & HUSR Wresh qein I TR ST Feon |

IRd H @ SeTeA qeT SUHT i ygihdi | Ui aen SAaisig @ <ifa | Seee o, foair SR SeE & S1ad |
T SRR UHM & TR ScTeA 1 s, el R W 1 fogm i
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i gefiferd
TeA-T 1
T ue-%

1. T[T AT A TE : G qA ST TRET HT &3 | 7 Ferd wt UfHAT qe YRR IR ITH HRUT| T, TSR qq
STTTICT TS TR STRT WA | Y wed & Sfosk qun sAfiitret fremew s e a-fem e, seafas
(afSrefea) steriyes, T dty, Tur=a @reai, THe veriet, Sam, afewTd (W), FhTet qen smresfed sa-art i
T 1 TEH R e - - STRTE qe T - - T a1 HEA S gad At (YE), STeddrd an av-frse, Soed At w6
AfNehe | wTH dreTe qen STqHTet sl w1 AfYRed | 9 - a1 STRie & fagid | S favsH were- -,
AT q1 AT - - Tefieharsti W &S 1 =997 qe Sl [q9IsH Rl ASI, STel STaieeT a1 STEdl e | 4y fosm
guder, T fHEl ST 1 STehad SR ARTd fER0 | 91 ®ed--TehH-- e s ae a1g STRIH o1 STfyheq qe S7e
Teier | o (ERET0T) I |

2. AFAE HIRATE T4 Gt Hag--hITthe Sfd & Jayd forar, samen Afaa, =men & fad sy, 4
UGN, YfaH, Ha1 qen et & fod sfa same | Yot Haea-—ERTd e gl Fodl ST & 07 G S0 | SWE
Sl & YhR STE Bfd =& & o fagra | g1 Sia a9 i ST & Yoy & fod 3w a0 st fa=a &1 ahie |
I HTE], TAGG! SAE Hied STel fauTsTent, a1 a1 AT qe faerme o ST, 3TE. TH. &1 YA |
Tue-g

3, fi=mE qeon Safem (399) : faa & fod sia1 & Wi, oy fa=mg afEssti &t e qen festega--gar st arae
1 qehriioh——FANTITAT T T | J2] A UIQT Fral Tl ohi Sel STUEIT | Ydel qef YfirTd Sl & shifere TN i
I | f9aE S 1 919, A9 & "iEE, e, aYRl a9 eTefaent | faeE @ dgfiai--wadl, feesa au o,
e | =g hurerard 3R SRt 3Tiehetd | edl, Bl § Sol-1m, yfird qrgy-<ire, famgR, faon ufteds w& qon g
R T i GLA1e w1 festga e fmion

STt St Wf, i w1 e, 3T & YRR geoa ad A () AR ITh1 Fmfor | g3t w1 fawm iR uden)
T & YR, FIT AU LA | T a1 faha 3l &1 o | Sia Fe-51a 7699 & SR q91 do0 qHE | Sid
frera =1 agfoai-fHfea qen sifdfaa gft &1 5@ fae™ | Udqg, STade q SeaieR S (h ggfaa | fese s &1 gur
el ST | Hef IR eTewtelt gerstt &1 3gR | fH=E den wiat frem yonferi 1 sefwreyad @ @ e & fod
Y- -Sretafy =g, S 9en stediuE & fod =l <id & A W) |

4. SR HEAE : HH YTOM, T S8y, TR, A0 AN, T-TE, Y T[E, TR qe STWR T & s T &1
=7, Tesme a fmiv, wmmEi, SioF 9o =R & a3 vuer G=EE | arer qon |19 gehi & ol fesmega siw fmion ) uew
TR & T G- - w=d, el 'ed e 9 grs| | e § wE ) S arel! s qee i g - fewr,
32, TR, e, Hoh 1S oMM TR Ik Turerd | et SYfd, STt FeRTa qen Terssdn yee ugfaai |

e -2
T ue-%

1. W7 TaR qe R : i 2ieRTr 3R sHept & | T UIeR & SHAId- - W qe sl FifAeh | qroiasht, STiafie 8
ST T TG IR HTEYTCAT | AR T8 ol & o) $eM, Ueae, T, e qen =01 yomedt | fafie yeRr & 39X
oIl qTeR feeer | IeR e, T1SUE SEd, IR &h-31T% a0 Theid e | wieffhe qen fgdiae i & foad wH meiad
HT YA q T@-T@E | HE g | e, fa-Auer qen FRE-TTeR SUSto 9O SR | uey TRe A9 fegwa qen
Teh!0A | A hers, AT qe e SUhvl | Fed-fam qen qfh fokm Tefimd-ugfaai qen anma steherd | ST
ST HA-Hef Toed | aErart aen % anfeht & o) STehtvl, g Td =N | 9 9o a9 3camei & gas |

2. HU o : Hfu Frawd wEl qon HU GEEAT R S e | K IR & fad faset w1 Gl w1 g,
SIS, & 9 T@-1@E §R (oA qe Bieeiced ) Tod a1 arantd el 3R &Y # 376! ST | 3T, o, 511 &
T A Seifageh TR 3Cd1e & fordl aranie o1 TEeR 0T el <87 FfehT WIa aen fosredt et o | % 9o iy 32
STIuEr & fad fastett a1 fomeo |
U@

3. Y TUEE S wEE! B SUSIR rEfTeR] SR S9eRT &5 | i SRl SR SUrearel & SSifert T | gfe
AT -9 3cara] 9 JUCATGl i GRS, AT, SRR, =LA, TR0 Higl, Yoh/Msiciieniu, oo, fheed, wefiad qen
HAA-HHIT AT & STHL-—

e T BHATEH, el ST,
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I &THAT T Wk STUSTE |

T AU S IR T THEA-FHHI, FH JLFRO], TRgR, i, & qen Jo) Yok, T o M,
STETHTH, TR a1 SiEE a1 | STI9Y qef UG STAN-Aaa i &, Fed 1 Alehy, T hi @I, qIeY STafre e
IR HST |

4. HfY S | AR qOn HEHR SHWEN : TSRIR WA q1 3 Agvl-feesi, yads, e, g,
e Torafehe- STk o T TG TUNTeRi | 3RS Wl i Qe i SSiiort Weh feisior & AgshIEeRl 1 S9N | d,
yare, fasmfa, a«, da-smeel, s, gomE, fefa deon aomE & faw a3 ggio | wree-uiEy, s7qe/smseye feardy,
Yga TrafE gfte, TR feards, stafdn fowen, T #i-a€ aun fiicd | &Y Sl # worfafy yar = fafdy,
I SR q1 S fageron | gefufean qo sieged qereh | |

qypaTer aen oy fafercan fasm
e TH--1

1. 9] 90T : Sll, T, el SUMTE q91 T, WG, 70l 3R A o STRETU TR ITUISH 1 SMAvIHTG | W 1 el
i & ®9 H qoih |

1.1 94 9901 &t ggiaai : G o Hid, Suded q91 Geeruul, AEeashdisti % ey # WA i [ a9 qored | T H
Fell YA ST |

1.2 9Y] TR § @ : 9, 1 Jorell, STrereashard aei foatel awl dfed STERYd @iTsl UIoehi o 1ol 31 Gaie |

1.3 T, TRAM qen gfg I uered: 9, S YoTet, STavashard qe Wisil & 91 IReIRe et |

1.4 J=ft G & &5 § foaenra-S8 ag 7 ScUIed a1 s9eh HEed & dey § Uiveh Ui qe 3 3Ty | Srsel/d s,
frdrer den g T qen i & fore vk uerelf w strevaeRard | fafve SRR wonfer i wemd |

1.5 TR-Toeft AT & & § faehTa--fache-Hahe A9 q 7S & 3Sced & gad # diveh e den e U= |
ek TRTeif S SATATashard, 9o STER AV T fafvm stganf & =i |

1.6 TR-Jweeft Gy & & § faepm--gor-Aig 3cared § gfg qen sue! o & dey # druss weredf qen et 3utae |
forg Gordi qen TR YRl & forw drven werelf #1 saveehard SR SRR I |

1.7 A9 9 9ol T forehta-- SRR TN, 9readl a°1 Herd STEAAA hi Shifdeh WHIET e Hedich | 3TER A ae
STER el o HIYSUS | g, STIREU Al IS o feTT JIo0T it STEvaehard | Sgferd T9H |
2. qY] TRR-Toran o ¢

2.1 99 gfg qen Jeure : GHaqd aen yHER gfg, ufsas, gfg-awk, gfg o1 amm, gfy, dego, i) s ok A w6t
T[UTEr 1 YA T ATl HR |

2.2 T qAN S SR A= ¢

W fowm, g4 gau qen g frepmed & aR # eREFa fREe #t adue fafd, R SR we SHfee, e gew o
T | e S q1 3 HH |

2.3 AR IRR-foRan faam : forareren Heiy qen k1 oM, stgse &1 fhan-fafemi, oy sraer & fou smavas
TTERONS wRe qen e R fafii, Seamst g &1 Frifa &0 & ol |

2.4 HIHF T ; URRE g HET TUHH-SEA & T, YeR1s wi See, Wfad WHT & qEEfe g difdw
o7 | foa oiR fordt & wie &1 gefaa s arel ek, WA Scared i U i aTel Sk qeil TUrerd], TRIET, agehreni
T GeeH, YEHTY] Tigdl, aIgd A h1 IRae | T, IS qen sehfE], gori oIk fame & e feHihIu &1 qehis | Jg®
TMERE & T aein qen e = & §EF &1 qa1

3. I SATGH a1 TeiY ¢

3.1 ST S0 GIET ——9rd § S wifh, Susht foerfaa 39 & qre gorn | fafsa ffu & e1efim qen fafire ffa &
w9 ¥ 0 e, FRwEd S0 w6 w1 yRefieor | guft den uft Y stavashdl, S0 w1 Grfed we | awgait
1 (stfer) Wi, S wIfET & oraR, 0 wyEt #Y s & feior s, gl & g w1 SAfreeH, See S, g
Icqre hi AnTd, Ged fuftor ifd, e verer, S0 gyeit & fore s qon fhwmEd aeE &1 fawm, R ad & A R
R & gfd, SO &M & ferw 9fy qon =R 1 SavERan, qeur 9y, gis, aefedt ot yeie uyeli & fau e w1 emr
L], TEUT AN TIEh TRIEF 1 SER A 1 78 Y | 3R R |
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3.2 SEEIEh A, 3 9 S ScE ¢

Ui, TR, Yo, @I a1 kel % o AR ad1 HH AN el T 1 foeh™d w1 | Te0, aRuad 9gsii &
foaw & =R, =R T SATYfq qe SR Saen | SIS dgH 9l Yot § GUR o 1 T g | gsit qen gt ) srevgshand
QT WTHTISToh - - ST STEERoT |

3.3 Y@, 91¢ 91 37 Wiehfden forafwai o1 feufa § agsii o SRR qe 37! S@iel i Taie |
4. STATRIRT T 9 TS :

TGS qAT STEHAV, TrSefd a9mTd, Heeclid Aaeht 1 foaem: SiH-stfyeafa, deamar aan stHfafed, fom
frerfeon, fetn wenfaa den e wifia aam, toa T qen sgEddl, o fouem, sie iR Suet 31, SAafiet g uamed
% &9 # ST, AT Fie AR WA Hyerwwl, THEee SLTA.T el Saiad, Saiadd & TR, ScaedHl
e ScaRarde T T I T & a0 |
4.1 9 IS T STIIR OYEEAT ST

HEATHSH AT I Ukl fordraard : grel forert fad, Fufte s S, S qen Fasi=1 eTghd, St sTgfd &1 ske
arelt wifea, aed w1 Agftew $ER-SER B S A1 3Tkl HEA A T SN, Y Uik 1 fAgid, 3id: ysE, $fd: geeA
Uik & STTHM 1 UgHd, 30 IS 1 GUNfera, I H&A 1 GHERA SRR, TS h1 Ted, TS % T8 1 Jodich
guferar den wfafes famem, fawmar favsm, Tusi—l o 99ieror |8 T a9l Uil o Ygiervl S ishan,
AT HTG1 i YfHeRT, T Geiferi H THMTT |
4.2 YT JUTeAt

YA, TG a2 SAaRh Td FHasTuiyg 98 HeY, 376 Jahel o diich a9 Yaeharl ol IRYgdl 99 § Teh
TR qAT 3Teh HUfen 01, AT, Semeet, IRAR qe o1d: TRenier =@, Hafd Jhe&on, === &1 fafemi, ==m aifeenei
1 T Ten 37eR1 TR, = &1 fafve fafesii & wreem § et gig o1 qories Jodisd, STIEs 999 a1 Fese ad
SR, oT=: TS, SO Ied RN, RO qAqT FSIGAl hT YA, HAEHIHR 3cded o T 3id: Jefaai 1 Hehdo,
M= SR fafere it 61 S w3 & fa ==, yRftyes it & foe geme |

WA TA-2

1. T Td W&o ¢
1.1 S ToRIM QeI Sk qehleh :

SRRSTR-S1a Sefe &l § ygaa STRESIR] &1 THEfe it u-Saeh! &1 SRR w1 & fagia-{m s -t
qen giqe SRR - HIRTEed qon Al e dl & [ades ARRS-Sae! &l TR I adT GEIMd H
fofuei-doifet ofd: TIH-WTST ek IomT-g&0-Sfosl-oTiehice  WEshRhIq o1 Soiaglq  WIZshIRRIT | ShIfoehT
ToRM-hIfeRT T W=, HIRHAT 920 STAAM, HIehT fa9eH, IR & THR-Sxeh qdl 39! TRO-Yoia qel
gRuTa 7 |

SETEl H1 qodiTR  SHae  fouH-Haedl, W, UM, Y9EM, Sa-deil 9ol S aF-%id:  wet
Tiferi- sreATeRT- A |
1.2 ‘{Wﬁﬁfﬁ:

TSt (afig-=nt) e e wAeEl & fave d@ey # w1 U fom-grae - Fiem-whier] wa-4 faeat
AT STOAH-3] TALEA H 0 (@) & FhR-foeqdifo T09-Td J09-317 faeh@-hiemd & g
Y- e BreH!, qo 9Tel o= % o &Y |
1.3 TSI TRR TEA-IRR & T &1 999

T (Siee) agsll w1 ST RRAE-ar UfE & 9/ WA SETs we w &6 w9, S, e
HfHT, AR T HTTT BT SToRI-TRIhSIeaRT <feh], SUIfEersk dfreh, Wifeaeh, sid: Afomsfesh qon Ifcyehiies
TfRT-ST=asiTen], dfgsitrenl qon SFffa dfek, wura dte-eify g @it Foeas & wfwfaq de-aw adiet
Me-g&ft, SeiF dun £vfta Tfewt & SRR 1 WAl IR TR foamm-wifa fooes SweRt i gtk feiord qen
TAYRT TR &1 S1G FifAeht § ST STIIEM |
1.4 IR T IR T

FHRTAIRNT THA-TAE T T IS4, e a SHSeured & Gae § fohareass IR w1 faam |

1.5 T& 1 YRR foran-Tomi qen soent afiE=RoT, Yoo, A fomsi, e oiR I § o gt Ui |
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1.5.1 T % Hh:

TUTEH qe R -EER IR FAfv-gHrcieod S qe SHeh! THEHA-TeH] W ScaTed, SRfientol qe TureH, §iek
Thahed: T U Tl faenR-Ufateh g - SR Te-SR ST -TelTsH geieh-Tad SWakieh a=1-3m fem § Sta-vamafies
& T 37T HEA |
1.5.2 RE=RT:

&= T faum, 250 o%-%5a i, 750 =, fogdes @ (SOehIiedmt), &5 & 1 o &, 559 % & i
AT T TUTE-2ST UM 1 =199, €S9 1 diAehT Ta T 994, 369 W a9 T Yfdeet 49rd, e o 31fd e,
TEROR o, e e, aRE=Ren 1 afehiies fa, Jord aies 9 Gopdd IRE=Ru-H-afash 8- Tmiashie
TA-Tfer H qRE=R |
1.5.3 399

o =1 fman-faft, i =1 ufteea 9 fafma-vaas =1 5t - - sreeeiaar-afest # vaaq |
1.5.4 IHS :

gFh HI W= 9 FE-GA FHEO-gand w1 & 18 w1 GunferEi-T ol geeha - 4R 9ded, g3 % WR
forarcnes sterrE-geenara-fafeha R0 e, I # 43 9e-w@g TR don e & | e gl fowi & fag
ST~ EAR & |
1.5.5 3T=d:9rat e ¢

forarcqen faR, 37eh 8101 e e | gMiF Hyeruor, Tt ol Wishan qen fE=or, gREE UTel- oo qen e |

1.6 St T[T fagm qen efuferdt & fafec o &1 9= 96

ot foRan foam qen Aos SenTfawt w1 HIRERE WR-g W Rt siufiat qen foga-smeen agem-wdenfad
TfAehT 3 W YTE e aTel! STufei-HagHTeIe au fouisieh GaeRR Hi ST STaLRON-3g deh—FfaRITo] qer o]
SR § tEeA fafean & fagia-fafean o # srdrl &1 SThm-utsiea Shavi § WA fafha-ugs & e
ekt # iy Td STENT qe-Tea At it @ fafwr

1.7 ST, 91 T STEH & Hewd H Y] Wl ¢

S, 9 A &1 YU 1 AR -TY] WA § FAdry H1 He@--9Y HE a1 Ik R H e &
FHTE - - STERT0T T T 3CaeT § TRER Heg-—Trerq Seri o fafire gt Si9 Teferdt Tt e Arer §owi, Jure T,
TE0T 9farei & fore ay] STTaTEa STavaehand—-uY] STE™ & H< H Hidead faepfa qen Scargshd |
2. qg A

2.1 AT 5, agon, wg w’ien fagifa, e den qget, Qe qen waend, =rel, el au gkl | HehtHeh Ml W FHE=on |

2.2 Y31, IR q1 FFRRA o IATeH Frel T - - foam, T&o1 feM qen 3u=m |

2.3 qrerq agedt e uferE § shror el 4 |

2.4 HoA, =i, AfGER, 319, fsiciientor, e, faumerar, S amm etaeensti &1 fem qen S|

2.5 dfsreRta T o1 FM e ST=m |

2.6 fafere i @ o=@ ¥ wWEl % uiwefeor & faga e faftei-uy gfwen-dm e &e-dm e
STHON-THEA I e |

2.7 GOCATER- T, & a0 W -TTeRorgd STioel W, Ifeeri qen fomenmos & waor qen viea safaeho, gfar,
TATERIEM, IR fowems TisRl SR THARH], T |

2.8 T STOEU Sl Tehiich —— FARTIITCAT STial &g HFRA-TY TEA =g i TOH- AT & |
3. G UY] W

3.1 O A

STTeR 0T, TR, O] <=1 AT & TR a1 TOR § ux)ei Td ufarEi w1 oftenT, et ae I |

3.2 Sdfee W fort

fogia, STuea I fagm deelt wea o gRren, 0T qen SR Uhemd & 1eed | SHvgE I famrt St
STYRENT, 91, STl qe Wre vered Sfd At o Suteeh W faRee aago |

3.3 Y] fafhcen SeRReme

sl Sl T5 G qen 9] 91 T T vg Frem qen faftae, o) o oy S § 3= M aret I i ke i
grereen den Free fem-wm. 6. . T -uyei gl faftes amer-gwmor oo-agsii g fafus amel ol s & T
T3 w1 fafemrt i gt
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4. T QAT T IAIG ThHATCATS

4.1 Y THATALSH :

Trror g Wit 1 WA, e g 1 UUE IR UReed | e g 1 T[UE, THE qe afieRor, Trul g, hin e
U q W 1 AR wY o HuEd, Efafad yeERr & gy w1 daned, s, yuerv, faa, faque S e s
fi=Tor o Ak T[T : e, AR, 2, S I, fadishiid, guiierd, qAfid, O g qen ganfad 9o | dafifd
(FTae) TY TR HTA, WAL A IR Yol-4, ANTee, <&, T qeon sieve, grifed don fausmitd g TR &, dunfie
T, W3 a1 1 Ag g9 iR gre W43 & STl & folu, Tosdl Wil STavashard |

4.2 Y UG THAAS

Fod A T I, TS SiTel, e SHIEE, YUSRU, gY 36l S T, =i, @, 99, TR 1 foae we famum,
e, afoad @1 g9 a1 R SRR, TR d Hehl, 3T 4R, B % T & 3G, TS, oo a1 Syl | g9 el
1 qdegor, SofishTer qen - —oft. o1, wy. qen wurk fafadw, Senfre A, TorEmn feEe dwes o, SRS, dareE
AT T &0 ArTa |
5. Y Tl qen WEfient

5.1 HiE Toeedl ¢

5.1.1 s qgsti &t ggqd S@Td ae YeY, foEs, 9Y qe JuaeaR Uihdl, SEe@ ®i STEvaehdlt, qof 9% fesied,
T e gfshard deon ga 9y & WG & THSl ! WE--Td I H HiG THS! 1 FhIv--Tfes Y e H 9y
faferaei & wxsa qen S|

5.1.2 979 % IAIGT TR H STIAIT ST aTe] T8 Teh—-Hi¥ 1 SR A1 9201 39 a3 & 3u@-—9gay & 915
g # ofifde--THEtTe aReds qen g8 gufad 3 arel SRe--T[urE YuR faftmi- - srafasgor qen Su--wig SR
qq SEr H FHe 39e |

5.2 HIE R

5.2.1 9 &1 Wifdew qen qEEes faftredd 99 suesm--ai| & afeeor ot fafiai--garem, fesme<), g qen g
IS 1 Teh ST, A 3G qe IR0 (FHE0) |

5.3 39 IS :

FESEMI % 3T IAQ AU SThT ITAM--TME AT TG U IAG--FoS@H h! 37 IclGl & FHf=d STFM § HHifTeh
qen enfefer (wem) ffeared, @me qen dufse gl & fou eraee samg

5.4 FHFRZ TG FETHRT @

FFRE A H THAER AT T Uk [0, 94 H Jd @ ad Yo, 99 h hi fareai, R, wEge 7 a
ST T IRREI0T, qY A S, ST, TH. Tk, VS i ], oA a Urveh T, AM[eh faehfd, afkaeror qem stReq,
FFRE AIY, UL AT AT T fa90H |

5.5 TR T 3Tl 93T 1 9T

T & AW ST i SERE TN Yo | TR T 9 H1 ST qe F9em qon safire el &1 QIuamT | 7 &1
SR |
6. fo=R ¢

Tl T 329, Forar i eTaemon qen 39 fagr | i afifeafadi & sraia wehi o1 fafea & & foae s1oeE s
et fafr= fafet | ShArtst 1 shiteh TaehT™, SHhT TR qell YA: o, ShArats & SRl § arensdi o aHe |
T foreRTs & fore aaTer SRisEH |

e fagm
T-9F ¢ 1

1. garifoeht Ta ared I fomm : fommy, Sfemy) ve wenfere 93 U S ¢ R 1 | 99 | IRy SR faee |
Y e, fafehc aen oy W g1 vd 5 8§ yguer fesm # gamsifast sim |

fomugedt, Sframupei, wesheTS, Fae! a9 GAHEI 5 B a1 T 9] I | WHAT SR horrd 1 fafemi | wwH
e I gfqdrer wfaeen 1 fafet wehifadr w1 sfiet SR freEm & Sue | wew snfaw |

2. TR ; Yare, Joeh, TRERe, SREMREe WA oIk 5 & fashmress wee] | wRa § forel 179 &1 faaeon iR 37
Tl We 1 HarEA |

3. YOGS : STTelS @ 8 STTelsi i STAERU | STAGAaTST 1 aFiehLur 31X foaor | Mrgeh Sefts], wHThcs! 31X
Feretis % g TR, WA 9 S | ek SIfthfeishelisl, Sfeeeiisl ae ShISeeis o1 T Jui |
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sTgTEtst : (TiErerd) : afifet, TR, o famm, e faem siR sifage |

gt & arfteRter i fafa= yonfert w1 qors faaRor, stawelst Fal &1 Team-arar fawdt, e,
SHiE (SRETR), T, oy, fae, Fwifaad, wread, e, ufed, (ST, TEafatetd, seg,
Trerelt, T, spapifared], TR (Fefse), daet (ofaer), Tt (ard), fafeest (), stifeeH |

TY 3R 3% YR, faga fgdtaes gfy, -3 i) wi-4, diei =1 38R

T SR AR FhIefvg 1 aREE, T, e | orde-saeRT aReEd SR wR | v aiaed & @ed | 9 Yo,
SIS, Y] forRi & o |

4. IICY SYAITTAT T SR : K UIEl 1 3GW, SEWT T Selidd & s | @E, =N, 90, g, 1 e, siufie
i (eI Tere), ShieTSE, SR Tehel, T, IS qer ToTehi & Wil & &9 o e |

Tiead, T, AUE 3iRX ST TG | SHTST | A o Ty T oo eiash! ol Hocd | el J&RIavl, aMeafas e 3R
R |

5. SRS : Juivredl oo, Fafafa TR fa9eq | wifte], 3ae, o7 Td Sia g HaeA | &ifas §a 3R g
Gt

TA-TF : 2

1. iRt Sfawt : wifreE Sifawt w1 ufafeei| uRsgsl R GEsRew! HINHE--SEAEE SR REEAHR
FRIRAT | HITRT o7 A etoE €. WL A, (iR fafa) qen fafeaat = @ oiR S/ eEsE, oot
ST eI ST SAFTHA | SRRt et (BRSTactae, YARUTRE, 3. 3TR. TEAMM, 3T=1: T, TIThME, T ST
(TESSHEM) &1 GE=T R FH | H5d, Higdh, S Y GG HETH @ FfFasiiad | ®iften doad iR
SHITATRT TTET | Toha TRGRAT (SH-1 W o7fe) | ToeEro oiR stegv, fasism, hif¥ret =sh 1 ofifvas oTem | ot 8
HeeTs SR HeEmTerd faf=Tdrd den 3T Tee | Igued, oITd S9 Qe o ~TURET 1 STEHEH-HIEl, SaeR 3R HEd |

2. TafRT, omfvas Sifgwt IR fowma : sTdfeRt @1 fasm iR v omm grafasedt staumomd (Fefaswmedt)
TRETIE  STHATR] qe 9gHRE | Fearal qen fafrwa-snfvass AMfas (M0 Y &1 SEyRom) dfed S
TEfesw & fafat | fem s 9 foin weam demifa, o faRo o) foin fades w1 enfvaes omar | Safeds (9
TEEE AR Tfvae SUR) HIRTERT gt S9N Ud hifhTgel S (7R siear i Sl afed) Wes qen JEs
IR |

=Jacish 3TRAl SR WIS 1 a1 qe Heeryo | STafee de 3iR Siv sifvreafad w1 fram | agsiia ot |

g fasma- -y, feranfafy qen fagr | 3qva den fowma # aTR. . U, & gfer

3. UIEY Yo, Sid Wreifitent 9en S/ Sifeaeh! : Uey Ui i fafemi-—Taae), == qon et | Semee, Yol THeh,
HHfeeh =, AT TG0 |

TSN AT HohL SIS TS | UIGY TS H STHTSHA h1 STAN | Y&H JET A1 SATANRIR S {ad——Sf 3= hi
faferi qen uReit 9=, ey USH | e fages &1 foe we S |

s faaes qen foeror Tuiis | (Tat.) arefwar qdhemn, (Sre-uiegen, 3. ThEn auT S-S ThE) | Wiehdr aen
Taaror (AT, Tuet IR @l e, e qen THIsE |

4. IRR o foam qen Sia qEmfTT « STa 9y, @i 9 a9 STEE ST, @ies = |

TehTY WYCTHUI-YehT THRR AIRRATE, - - td wreq werd oo snfier § di-wierd (Wermer vore),
w3, "4 R FA foomrt| vaea (fFvem wfeq stamgsiaa SR asiea) -saae[ e @ 3R STedeo |
BRI | Tl fagr qen T 3. 0. Syeror | e feediehiol Td s Sura=d | fhvd, Wefhve, Sl et
AT ol TRET0T | Tgdia Surq=asii &1 We | YRt & ®9 H vl (Wiefedel avieh qun ureuavih) Sifehiier aen
o, SR, S | gfg IRid- -3t T vefd, HiY I § 3Tt gftet o) sy, Jfs deha, gfeg ot
gderet IRRfshanferR, (A1, STel, 0, €1q) | el To oSl SRfshannfors | sl ol Tgfd, YUSRur a2 37ehT 7RI | T
T Y- -3HehT TfUaeh SMEUR T q& HTgereH |

5. aRferfa faam den oy e : aRftfas #Re | T 1 STauRumd $iR TIfdeh! | WY STHAT Staded i
STIYTOT | TGS IehT TRETOT | GOl TR 3en1 Fa=ror (wrEerfufeny wfed) |

ARA % a1 & TEI--TRIIV, T a1 TS AMeh! | Hehera— Urdl, TAfehal 9o ¥ S 9% | 59 fafasmn | sa
fafaera, wepaan sifeerl den sifge Traer SIfeR W THe | Sig- - e - -afYeasw qr |
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ECIRERERIE]
-1 1

1. TRHTY] T : Fien fagr, edqert siffvadar fagr, sifém ain et (#Ta A1), T8 %eld i Sme],
T o ae § 01, Jdieq HEA, SRSeH WHTY] 9 e | T, O SR € HeTehi i SR |

2. T MY : ST STeY, Tt AMiTeht & SARIAIOT, o=t Aifient &1 feerar &1 gafad 7 ot R, el
TS, AMHCeR Ik, Tg-TaNSIeh STeY T IHS T AfeAaror | STuped # ey i geon qen 35k fgya et | SRt
Y, fagid TR q91 STIAIG ol i STAHR | Y FHeeh fagia (Ta. . T ol ugfa); Ingeria el # sey;
H,+, H, @ Ne,, NO, CO, HF, CN, CH-, BcH,, @& CO, | |l meie qe 19 #hefeh fgidl i qor, s
hife, ST e qT ST s |

3. 39 e (Hfdewe) : W & URR, TUmdd Hiu & feriew @1 frm, fhea usf qo fewea ot
(forecimnftheh W) fohed Welehl, ST GEISAT qe1 I Tl 1 T Seaid | IRHI ki s 72, 9 =1 72,
forea g1 Tem-X oo, e 3R (gHewfaa @) sTeea sTgua fem, fafafén srgemm sigom gedi & e |
Nacl, ZnS, CsCl,, CaF,, Cdl, qen wEet shi a1 foreeedi § arquiar wrsfhamiics qen TH-wehhafuizn 3,
TG Y, STGaTeIoh, FoRal ol URIWeR 783 |

4. TrgeTeen : arEdfae Tl i ST T FHIRU, H-AUH YREAH T, TG w1 geidior qun shifas weAl
et T TIfd foraRor, STV Heee, SER W HeeE a9 ST |

5. SOTIeh] AU WifGAh 1T ST ¢ SO Tgid, STy iR WhH, Td ST G 3T=eh Sholl; SOTTdeh] o
vom from, fre R fren o wr qen fafi= yer & wshdl § wifya e heirifafa, fafu= wepdi § oo wd woredt
qfterd 3R et arg W fasftar

Fefaen! w1 O faW; T Ue ot e & &9 # fafy= wel 8, TR uRadd, TRId--SehHviEd a
STIGRHTNA, ol Sell Thold, el &1 AMcs, | ferie qon SrfisE el & o9 @9y, 92 789 a0
SEARTIAeRT T e o |

Y& qN A STy, fafed THeE qen fafed fawsy wer seieia, ot den sweafe faus e aen Semfaent
Tfyr, amest 9 erfufemanedt & et wrm= |

6. TTEEl 91 a1 faeed ;S Ul H e 9 Fetaad-aitd aHie; S ueel & fau geeen omw;
feanart ugfa ® wrawen 9= SNifven sl ga-S=a qun e shifas foeram am; Stifdies Tier afvrr, Sent Hec aen
Tericor; anfereRr SIfaeRT Werm 3R SehT ferion |

7. foreggd WA : yaa foR[a sToEdl w1 SOE goha fasia, fafy=T wm qen stferree TuieEl & fou SeR geha diHid
)

TS e, W=l ¥l goiaehfHehel TS, Hell o €. TH.TW. 1 ATYA 3R IThT STTHANT; T6 Tt qein s |

TS W THH; FaUTS W GER; 9 e w1 R, foraumn wmwe; sifafays; dga faversor qeeie dieatafd,
TERIUTHT, TRITAf, Tk a-diealdfd, SR SRS 3oaers 31X 3 ST |

8. (U FerTiash! @ AfufRan R &1 wrsar W FHRa, 3=, vom, foda qeon sttt wife &t sifufmanedi & fag
3THA IR THIHS T THIHIU; IehH FHIR, AN qe e Afufmasti & X griento; X feeris | a9 R @ &1
e | R iR Rerrem usfaa grt ga ifufmanedi &1 steqem Teeed iR Gshavn stewen fagid |

9. TRTY THEA : FehTST o1 Tawior; fafa= At gr Safed STaen 1 STadH; giEee 3R ailol & AL FehTel T
srfuferan iR FaT=dt wfe |

10. Y UfRErST qe SR : I sifereiei W A9 3R faerat o stfrsiron, stfersiro wmdrg YEr-ohmeR qen oitE,
3. At Y@, g dehe o i fawmi Saret W sifufren & sifirereror iR franfafin

11. 59 3ThTefTeh WP : Sfas o3 | oig omad aen fafa & R emm A (emfvas TR fafr) emeAre,
wrRIGES- R ], 9. oIl TR fReE, SRS Tqes UIeH, Heshid qel bl § 37! fieht|

12. T TEEA :

(%) sereifes fom=ame; derv org S § ey fagidl & ai=m, desenar stery fogia, frea wice fagia o sed
HINeM, o1 el & ok qel soiaeleh Tiagd &t =ame § fagidl &1 sy |

(@) wa=t Aifihl § STeEmRen (FHeEehan) | Wt ARl 1 oS WO, THERW; 4 9 6 FHRENSH A
Hepadl w1 fufay wmE, fhoe ga@ daun SgAIHsE Hehe; -39 iR Sus fagid; o godell da § wiqwemafies
aifuferansii wY SerTfaent; Hepall i ATRTIART T SENTideh! LT |
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(31) HA FTETE hT HIATI T 3T HEHT; HTST IS UfTIH, HIeid BELRS a1 Tt ASgrre A |

(%) Tiitfew Yoeht & Hed, Hed iR Hepall H HYOTHU, TS A1 Y, Tewhlsd a1 SREIaeHTR Heahd,
TRl ST enfamsfen dnmeres sifuframd, favm eifufsramd, yart o1 iR S sifiyererom, feat-feat oo qen
Feet TR = aTel AT |

13. 'UR' AR ql 1 GE WEA ;RS 3 THRHES YU, SRR ST, Jehid a1 SiagHt
TUTEH; AR Hepa |

14. fsiet faame : 5@ NH, HF, So, @em H, So, # sifufshamd | facmas: frem sraemon 1 sraherd, fofe facmehi
1 FHIA HISd, S Iod ST HEH, FaRber] e e de1 g T

T 2

1. foreenfa wegeer su: THfeswdr, ya Witfesd], TR, TS, Sried, s Hed, faedm |

2. (&) ifuforen forenfafy @ Seewoll gR1 it stfufransti w1 frafaferdt & srerem 1 9= fafeat (oo wd
-nfaer 1) womenfaerl &1 ST, S-SRy, meadt oftm, fifom wem; g sefe sifafsmaneit & st
TAUTE- (X@fes) GehTH} STaeed T Aezed; feraor Seit; stiufsransti o1 swmrfaent s qen e fe )

(@) sfafshamiiel Aegerd : HIEITH qel HRSATEH STEA], HRATA], G qoni (F ewmer) wrai, swime a1
AR ST TR ScaTed, St feeran qen sifufwan

(1) yfaeerma sifufsramd : SN1, SN2, SNi', SN2',SNi den SRN1 fsranfaferi; gfqereit @z vrierl, weld, =,
TR, $S SI9 goTsfaces AifTeht wfed Tiiifesk AlfiTen] HT Soiagiihicis qe =Jfaraihices STafham |

(=) faeirs sfuframd : E1, E2 @en Eleb franfafert; ¥, qen gfwaa-E2 sifufsranett # fom famm; wddfafes
SYn facirm- -ufaee urdifafad, i qen & fae |

(2.) Fwar sfsrard : C=C dan C=C & fou seiRifrfas doed, C=0, C=N & fau seeiftrfas e,
T SHfAfRa qen wEied |

(&) A=« AR - R e, elea, Sened, SoR-faferR, hus], g, FordE, 1, W a9 ar-R-TKEE
qHfa= |

3. T srfafsramd (Pericyclic reactions) : afientul 3iR IR, FEae-RIwHA M- Soiag)-rsfaerd sTfufshard-
HSFAUEISH fufenamd (242 e 4+2) den famrdifue e (1,3; 3,3 991 1,5), FMO S |

4. WA fam qen efufsraneti &) franfafy : Toee domm (Smies Teea Hoqq |fed), Fdq e, Siehdd, Wi,
Ao, fafer, FeHer, AR, SN qo1 BH-ReX Af4ha], g& swisd a1 TR @9 H; TR 38
HYATOT, ThITT HYToT, faveR-AfauRrest, Heher, W, 2T a1 YTRREREhT STfafshard |

5. SIgeTsh JoTelt

() wigeteht o1 Hifdeh TWEE: Sges faerad RS9 SSanTTde TUIEH, Sgetshi ohi S SR R STi9d STU[YR | STerre
(Sfeticer), @ge Whefin, sitarifed IR, T (Viscosity ), e wg faversm ggfd g/ s1oaR =1 frefon )

(@) wgasi w1 oo iR ued: FEfe Sgow-ufaueeE, UeieRdd, Uelifoan TaaeNEs,  Shal,
T, e, Hivers a0 U W | STRER Tgah-HRRIHaR sased, aNNmed, fafasn ik fafase

() St TgeTeh: W, ST, ARTAT H HeAogd e |

6. sfeerT! & Fiwe 3w : 0,0,, HIO, Cro, Pb(OAc),. SeO, NBS, B,H, Na za smifrn, LIALH,,
NaBH,, N=Bali, MCPBA.

7. YRTY THEE: HIMNO hTsieh ATl &1 Yohel TqEHes Afufran, Safaq ofv faaq e, wehe v fie
Fraem, A -1 7R ergu-11 stfafad |

8. Taefeh! fagia TR TT=HT & TIRIehIul # ST STIHT |

(%) it Sagd: femame 1] geeenfier yfawemdd qen =off feere |

(@) iR Ty fgrame o1, Yae - o1, SguRems st # forarere gl =i faftre smefa |

(1) ToIaRIeh TagH: Tk IR e efawemd: N— 7+ den m— 70+ Fshavr; Sgfiaa fgemeiy qon 9find wwera
SN - - Jeae- TR fem |

(F) YRt Frahid 3TaTE: TEEmhMY 3R TFHshFg WeH; sffwa frme iR wmfen feeris; H N M R &1
HIYROT el T3 H STTHEN |
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(®) TomH S We We, 99 de, SR 1k, Heread Uish, TR e ST &1 Wed; oc—faema, Tdhetwal
A= |
() ToIaA <RI STAIG: STRTETh Heh T T oIk |
R IRIECERII ERT
TA-9F 1
Gs-H
(%) TS qAq H 7 TR
Tl T T, TR SR fagge, yare, sfafes=an aHiehon aen AfaR- e THT- gt 1 TH, Jare [ | 3w
Tt q T FE-Tles S 94 S0 [U-TEY (76) 1 Al 1 YHE-SAIE T oA, T, S, 91 |19 e
frenrae/erae, ddies (fagia aun Sueent | fife~sR qen sie & faw-freica qon ey STt @ &l Fifwl-gaa aen
31aEg e (Fefelt) -~ el oT e =N TReATHT JT-Tried qel STHET YaTe 1 Geheudl-ar ggreif w1 uftes |
(@) THAA TR
STfaeh fooT T[urieh - faemoT w1 werd qen fgdta M- Seamm ST=ion T[ulieh- S $T=RUl & fiheH qef ST=Iee STRIeH,
TIA A, STATard Aroaeiierdn, STifirh e, e & ©Ie Td Hehfold T, ©idl ohi =[IdH HEAT I ko 5d--5d
qregrereen, Frehyv-fagia aon eER, - -Tae W 1 SIfhedd, Yok, STEIhI, ST, o | 3Tkt
hT YT |
(1) ST =R
T, AT T STetehdl, forgd Tde o1 ST, o qe Jollfad Haed SsaT=ol Ul -Tdee S&-Td TH 3 € a1
guastera, fEuEy oiR wret aon <ga s fafwfas & sifysemm & foaw wr & g ugfaad, So qen dom oo & &=
g, FeH (SEfET) T G qUE ST SR | Ushel q9 Sigelsh JuTel arqeh, i - sieesi e,
IS AT STATTHAT- 2 & AU SR T She-HR qTI |
TUe-g
(CIEEERCECTURIERIY
T geraehivl Uhwamd: TeH-fafoe, e, soie eafafad, Sohd (fawia) weRo, s frersa o o= fee
(Fr=i) fshamd | stmifeares 3tree | 21 shifdes (g fenfemar) aXet fsheon
(B.) "fshan SUEhT Mo
et (F9a) tfymed (fesméa we1) & T &1 gafad w3 916l &Reh, ANa gl faar g=ae arfeswsii &0
SIfqReTT--JeateR, &fas a1 Mia gt aifeet (S9), ATgHUSHTE 21 3=d T6 & foIg, Howah! o1 SIfvehedd, Jue qen
Sefedta i At Safaa, STaRl (Fuey) 1 stfyhend (fesmea) fmfor wmefi-sifraaron qen <=1
(=) ek TRt qen fr=o
yfshen afaadl & fau ArEs--S¥ q9, T@, Y66, a99H, 9 T (pH) 9@ Sigd w1 g a- i/ aeed/sisa
Tod ®U H g gy, FEfE uRed, gfa uge oRed 9w arifves aited, e frEw fagih, arems-sdiam
(ZrawmH) b e & s | T omEn (sk gem) e, steusemht qun stefa sk, sk o9 gsfd w1 et
e Frimron fifoai, sreger senfia ufskan feion
TeI-TH 2
Gs-H
(%) ARl a1 Sl qEESE
TAYESHU/IY HIATA (TSt areft ufshensti § Wit qen S qer 1 STkl | S/Sa/ 9 el SRl S8, THgHIh g
(RIS ) THiehtr SiR 1fieh a1 STEvashard-S5Iod Serell dradT |
(@) TEEfTe ST 3o Tfaent
e e & FEH-Yg Tagal a1 s & fau - aramE (FF o &) iR, Sl had q97 TWER g,
A el-gHiehvl, JATIAd], Tishaar aen THEfe fave stesl/emeyl, Jg-31a9d qen ag-reaa fasm & foau amy ga
TG | TR AR Areee & AMeUs, 91 fEerish a1 Ararasel STl | 57 Tideh <sh - Ria- qe i |
(1) TR stfafhren S
oM (=) Rue, g sAfufsraneii 1 Tfdent qen Tident 2tishel 1 =are | 21eyl ore Ruat-gaa faeiifed s (=t
TH 3 3R), = yarg Rug aan 37e freares getento-ar guara qen 1ffa sifufsramd | fasarf srfufsramd-safa qen
it erfufsramd qen 3-iig, ga-ig sifafsrard, 3= gt qen wdifges sifafsrar @ e foae & foae =
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T § O e § qe 07 o ek S ST 1 Hed | Yol ek | HHardE qen TR-wwarde fiuget den s
e
TUe-g

(%) Tt iRt

YT HTfTh SCG-HTS qAT IS STERA HEF-GIGT TN HTTS/H T STUN-Ih, TE T (TR0 (& TeEmia
St |fed) ; T qen feeste | gy 0, amEm™ TEE (SR |ied), Hiae ol Sl WEE-gifaad e Tehids
Tra-Yaferem afelem (arREveea STeer) soH/er) IERAr e defifae™ (Ta € b Sue @ b Yua ta € W ¥)
HfefeTea FrEe, Widwrd, st &1 sifres fmfo ) @i don < Sam-WE 9o Sife-shi= o giaer fey,
foRvem-eTeshiea qeon Hiasifas (dlemafes) |
() vateRu St qem gean

TIRfefaeRt Ten wAfawer| 9 den S # YUl & §id, A fREEAv guE (WF SRd shee), SiNF Wa &1 g™, o7
STBR | G&m T fome qen TR § ygueh a1 FEU (YGHUT 1 Theld) | UEUU W S WA T fafeEi a9 W
ez =t fifqat | 3 stafire, 3T Sife &R 37 f9em & ale, TguwT s Iuwanll o1 stfvehes (fesed) den
froares fageroon | e1f| qen foeme Sifem fui, @ T S ol 9 990 T3 T S T UH | SAudehiel= s, ST Je,
THiaRuie foeM, STd, a1 qei qaiexor e ifufem | am (HREon) situfrm |
(=) dfsran SShifrdt stefeme

ohH A & fau frem (freae) den wrfvie geit sTevaesndnd SR STHM ggfaai | anmd aH iR faswhedl ®t g |
femrm~e %v Wi 50 fod adum god, avd e faweme | ofE. SR, AR, Yod g9, & ad & e fag
forgeTomn | OREHT STIg=E, 0. €. R 3. a0 W 9. TH. | 9 9@ 91 e, ged-us adn fo faeren | uew e dfed
T A AT T AT |

IGIECESTIERE]
TeA-TF 1
UNT-% : AiAehT STTaRT, Teref-qmed qon S fagero

Fifaeht S

e qen fauTd, TH. ST, U, Wiw, 9 T Heheudl, HU q1 T¢ TUUe Heheud1, TITH, STHH T THde | FHRR
e, et AT aen AEHE W, ga fuve s, aufasy wrereen, wfead w1 w1 fagid, Suged 9 e |
T qen fgda & ST, e Sec STl |
wfqer T, A qo 9o a9
YEITch! qer Tidek :

I YGITahT qe e FeIieh TAM T ST @R & ST i, TECTE 1 | Tiaeh T : FomT a el 1951,
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o9 afed LT |
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ST 07 FeiehTol, Hide, o, STRIa =01 Felentor & el ae Hor STrevl, JferR e, HHIehIul, SR SAeoi
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USR] Q1 ST e 9 HUSRY T3, 7Y Y& e Jgd A & o @& |

aT-¥
o ARl SEd

TR & YR, hell G-, Tedl WA, 07 AR foaw, g1 arfieror @3a qen giaew aftst fagm |
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TI-T 2
UT-o : FTAT0T, Jehiieh, SUhOI, ST 3R Horeel

1. frofor q e ¢
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o | I T &f T Gofedl, &fd 1 WEY, HRU, KA, YIEHS IUE T2 THRTER o1 Sifass = § @ | a1f= 3
Tl T T G- -3UR an fafy, o1t & s S, onfefe den waferviia @rTd, Jrehfae sTaersti & dg fomr
e HEe | o 901 91 o1 o G HeRo i hre-eR-atese (Co,) & oo # yftehn | =shta den faf =2
(AT, o1 IRE qA U IRE S R = w6t fafy= fafiei, a= sidl, gama gamE, sifaskan, aafier Rier
(i), =R, STl AT (ATEd HIE), |, T S[ATE 1 a1 & el W g9 IR fEe
4. 9 rdaeer a1 faum

9 srefereEe--Hifead fagra--ana-any faveron, w1 ok gfd &1 sTeher, Wi qen ST areiR # farwersolt @
T T e o 3qsE oA (V) # ey, SR Seamedi o1 ged feior qen véow, 5 &5 aon seewiiast
offtrest; Fmifira for Ao &6t ogfireet |t 1 SR 3R gfteamion 1 TS - e faverson; ot w1 aeqaett aen St
T H AR |

faem-—am fomm &1 3fae™ 1894-1952 AT 1990 i YRATA 7 Fifd | TEF a7 I 1988, I TERA, T a7 a4,
Tfgenslt 1 eTaed, f STEn § Hafud a9 Hifaat qen gz, fomr qeun IR-fower Ia1s; waq a7 vay, siEifirmimon Hifaw;
TR 99 GlEArdd aied | =i daar aifel di wemeH oq fm, savgessdn; 9= g, aRdE 9q
erfufrerm, 1927, 9 Gt STfafTam 1980, asiia W&t Afufem, 1972 iR STH HeieM, YR 3T=R diear &1 afent o
STITANT | I T T T TESH AR I |

e

Y-~ 1

QUs-%
(1) "M== T

Ued (TER) 3ot fie, geat wf 3cafa wa stiales weamn| Cedufowfad e geat &t o1y, <aramel--&Ru &
IR, @ TG, YHTI--HRO, Y9E, JHT-TEA, YR i o= Tdl, dordl, qREm, yEwyere | gia=rdi, el
TR @TEal Td Hed AFRIE Fedh | Hegiiy foeemm--wien ud fhanfafy, wqg a1 fawarw, wie faadfet, aafefast,
e, TSI Yede oA | HRTE 3R e |
(ii) yeTeRfd foqm wd gt Hoed ¢

TR fom ol YT STAHRONT | 79879 TS 92d & | 3T, Taurdl YeTehid Tal $T9ag | 43T =k Tal k!
AT | ST fd faaM 3R ! T3 wa ored fogm § day | wfte gde, fafaa S, Sa foam v waferw sterm
T o aTrepfa IR 1 STIHENT | YR 39 TRIEIY i 3T |

TG HRMTE Td ! SAEA--T0 T4 W | fagd grehia egd | FHaid SWE Td Haesh oF | IRdE g daed
3T | TR TRl 3G | -Tfomm § R Haga &1 AwE | dviiferss = usfa (GIS) iR et STawein | forvereamdt
fefaen @31 (GPS) |
(iii) HTEAHS i :

IR AFfEAY Td AEfe Ued, J&Uv oW, e @ fasfa Seigast don gued (e ) Td 9 gl &1
yiceret--fosgfa Geer | faefua e # famfa fogew | fowqo stazen & siqia @iTs T el 1 R | 90 T g9-afiewto
g fran fafyr | gem, vewy, T, 9f (Se) w@ 9w faum fa=mg &t demes faverson | sreamifua foeuo | freefta wd
o & e #Ta Gaier | Srer gfa=aret =1 ufe |

qre-9g

(iv) Sharm fagm .

Sfa-aReren T 98 ggfd | TEstarnd iR gau-Siarnd | Siawd & 9fegu w1 saen | s 7R & gam Stard |
Teday Yeifcrm ST, QUSaare! T g0 9Hg faam o1erem § gam Siaren 1 /gy | IhuuE, e, dfwnamre,
whTETEed U Urelsiien 1 eehfa famm, s sfier wd fammard ygfa ) tammEfen, rddmEme, I<emsten w1
e IyfiTar | S, Tfeet wa dertfean (=refmon) # fasreert ygfa | frenfers witrrd | e aefa-sima sik
§ehl Hed |
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(v) TRt T8 9RA 1 Yfaa™ :

Rk STIHHAT 1 AFHIT : ST WGk, S Wk, - TR ek Wier T IR SFada | ¥R & shigegd
Sl o forawor wa afteRtor | WifreTd, Sedfasta 3T 3T Tec & dey § vRd & gyasiat fall &1 Wi faawor ud g
o &1 1eae | Y w1 auerd-shitee | shftsemgd, uftfe/ertfas, freema g wd sifiaay/steid Iaq | Eefies
AT H YRAT ITHRIGY H Sorary S9, JUAIe qef ST fhamhard o1 STea | YRA 1 faertten @i | ferre™ &1
ot |
(vi) Sty wa geftfert yfes

W ok 3R ST T TSR] SFRR0T | STERA SeT 1 T | SRAT | T, T, geeierd aierehd], U=l &
T T, STAYd HT AhIr | Hedl wt STererdt fosredn | drse e fome | dausta siader | Bl & YRR | TR
B0t STRRIAfT | st 1 e | sfiiset g | Sisiar 1 TEen TE Yo | it St Sus | Sl @SSt Tore |
iy, YT 9 Yeit & fou qemntes st | i gered & w9 # 96 | eR-g Hiafkan | JeEeE- R, Jh- o TE g |
I - el T |

9 -2
gUs-%
(1) @ fogm ¢

foredt 1 TqeE qen wufAfa aefieor | sTaia e sie | frea Tmfafa &1 frefua #31 & foae gédmor s &1
39T | foheeat <o | T X foreedt fagm & aat |

Yt famferia gereet Td e STHEF | W SRRt @iTs & FeRtere Tured | @fesit # sgavtar, fac o,
fgaTaerd=/3TaesH, I Td FehivH |

STt fafease afts ot & sifas e Taats @& fafass w1 SEaes arfieon | g td SRl &
WU G | hT6E, HHe, ehES U6 SRS il & @i |
(ii) = e it Sefam

T 1 IUEA U fREdd | Uodge-TAlTEe, SE-3Ee-TAIEe U SReEEe-aaneHEe- fafast aqer &1
foreea | fran fagra | Frd fades ud wifeRor | s et 1 7T Td EiEH1 i 3a STafs e | IM18e, Treree,
TRINEE, Toufafcls o Tccufalcreh, dMihEe, THidieRe Td e Il o Soaui td S | Hiei-eRe | gad
SATATET It & |

FHE & ThR T ek : HEH Hifc T Hed | greeen () Fam | aefires 1@ et swaia & fag dasft | ¢ &t
TF @ T TF IR@ | R Al 1 T (FAEe) T 6 | aewmd, oA TF o1ed fafas et 1 s | af s
e | YeEfeh HIATAR | Tedialol Te Irgdahn, fierse | v & Jarse Y- (3ia e9) |
(iii) srerarg fagm .

STt 3 : fmi @t gfha, gEeA oiR Riefived | sTawR (Tees) & TUEH | Te SR STEes Wa-—STh! iR,
SIAevAT el T qateR | STeHEl Haslt SR ST & | SRl HTEA SR ST HEd | W Wiel S TR e | Rd
% STerHIG! IO |

Tre-g
(iv) smféier fawm :

T, I Wi Te 1, 219k o1 ofiga gfawd | 31aes fA8g &1 afieRor | @it f8 & fafor &1 wishan | e
IR T 07| 3% 1 TS (SF6) o ETaHl | UigsHiTeh g7 W &9 | Tegfufem shifiem, e, 9, @,
e, s, T, fedfram, ifram iR «Aiftm wd siifie af s & meegt wRda 8 1 Jfes™, wRa # seen w6
Yaiferam &1 fdm | Tdg @t Hifq | wfts domem 1 e ve ST | age i s o) agt e
(v) @11 fo :

e fafy--sEmfTes, yuiiftets, qeEfe T qereafaen | gfaed qedie | o7an o &1 sTehard | ST=aor qen
T 1 Tafeei- e s, Sienfier i s vd 9t @fst SameE | T gosiehiol T STk T |
(vi) - faam qen garerona faw:

Tl o1 ST<ETT 91ged : T8 A SCHhITUE i AL | G Tl TSN 991 FAEE Ta dcdi 1 TaaXul | 7] At qe/erdl
T | foheat WAl & aw | Rl sert & YR, e S | Sre okl SR age faehdl | RIS SErTfae] |
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YeRfdh Hhe-dlg, JHEed, T0d AW, YHY Td SAHEd harhed qen =i | eIl | eIl i
qferRvits gurE, fagd @, sireifie qen fasetas erafire fuem, et &1 wair, @it eTafire o1 & 3R warrg Wer | v
T IS A TGUVI, FHET TGHUT | TGl FLa--9Ra # faemh 39 |

Tiforq
T T -1
TUs-%

e st

afew wHfte, Yaw fyaa td s, 3v wnfe, s, faun afifaafada afen e srege (Afedw), a-tfhee
A W qHETdl, fafed 9 1 AegEw, wife, Aok /difaes, Fafty, fava gathd, Ues, sfidy, fam sfilda s =
e Afverefoer ue | fgundt ve e wwerdl & ciesk i afies U Ufher ereehol, TeTereh ffvea fgemdt s |

el

Il G, HEw iae, Tadeadl, 9t T T8, Mkl & WY R &1 Y6y, AfuiRa ®u, s wd
JifeTss; eTawell | ag=l & Thod: Hidd, STadhaHiad], iR sTEder, Sfeae wd eifeuss, @it &1 U fafy,
Senifaee | ffy=a wweRett 1 Jam g, 2Af4fe Toehd, o= (MRS T S9TR) FHIehel e qeT T et | fgen
o e SR (shed Jodishd iafeEi) &, IS Te ST, Tocd--h s |

fargerftrr wenfafa :

S e i farmrstt & wrdta qen yeia fdwie < qen dF famedi # fgdra wife g, fafed w4 1 et T @,
T foramaeta TRl & o= #1 oTad gft, 9Had, e, ¥, S, Weeds,, Hgas, Th a1 3 It Afaiaesa ud
ITeh TUIEH |

TUe-g
TR 3Thel FHIH ;

STIhel FHIGON o1 WITEYU, Thifc T& = YoH Hife T2 HLH H1d T THIHL, FHH T [0k, JoH Hife & fh T2
oA % A, TR, TRl w1 THe fafad ga fed (R) Ui el STEw wife % aw THe, e e T
forRre TR e, ST B, SIER SR FHERI | =R UiE A f5da wife & Waw e, g ga &1 fuRe 59w '
A B wrEet o faarer w1 fafin
Wﬁaﬁ,@ﬁﬁaﬁama‘er@ﬁaﬁ:

AN T DI TE R, Fo@d i, T A, Toaet | T, Y&, ey, 1, S T Sel, el 6l G,
ST oA & ST T, R & 99, H1a o & =i HEE, TRed geqqM ol i, Sfalie & T=id Tid | Hor=enTd
T Gegetd, S T ferfast Sif, =, SR sedl, wicud s % fagr, aremeen/Ager &1 w@nfad, 9 fomsti | s
TR/ |

IR T 1 3@, T T 9a M & STl T &1 FRATEEI/a<ed, S Sl SHE, T S5, 95 5% W IUE,
T g TYuei 1 AreAreren/ Ao, AraR/Ae 1 T, Ted s, T % e |
wfcw favermor:

ey we dfew &, e orwd, S1few =X & 9fest e o1 STieheld, HIdid H Yaurd], ST9El Td &, SeMeR 31K
Tirettar fdenier qen 3Rt Wifaes ame | Sead hife sTashers, TGSl qeme Ua |iger qHieh |

AT T STIHA :
STRTET H T3k, Tehdl T Uad G- & T, HISH Wd Wi & JHd, MH & T |
TS T3F--2
TUEs-F
EiERicE

e, 39S, YUHH 39 HHE, UG I GHERIRG, fOum g gd edwiial & WY, 9Edl-9iE, HH9d 993,
Hell-THT | S Td USTEe, T TUSTEE Wid, SAfgdE U id TE gaeiitead wid (SEH) &9 & fawr, uRfha
el
rEfereh forgeryon

ardfesh &A1 R, shid 9q=ad, URey, shiad &, <IAqq SURURe® ok shidd &5 sl HAd g oiidash de
frepTa, STl 3TIsRT uiaen & 9 § arcfas S et | et 1 Widd T T 99H Hidd, Hed Seadl W Hae Herl
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& 07 o | GHM HHRE, STHd SHR, aRdfaeh q9 Wi uei i Aot (Arenedt) w1 fRé qen dufdsier stfieror | Sfvrt
(wremsti) &1 HfS=E | wel & STshHI ael SR & fau T gHM iR, wide, STasheHiaal U6 SHTeR e |
Fga ATt WAl 1 AT, Sh STashersii & A H URAdH, TR Hed THd, Sfeaws Td sifedss, ag 9Hhd |

gty fagero :

foeifien wer, HIA-THM ®ed, HiEh &1 T8, S H1 GAehd 4, = 507, o” Jof, dri Sof, fafesmnd, st
TR T, T FHTREH | ST Tfafeso, fgifas s
ae T

Aash T I S B, STERT Ed B U gtedd &, STore! faftr qen gt st wehen fafér| g uftews qon
frora ToeTd | yHuie fashdl 1 AHEG |

TUs-g
YT STahel THIHI :

= fawsdt § ash e gee, Sifvreh sfearshel TRt o1 ¥&qv, dx/P=dy/q=dz/r; R &% FHHT ®1 &, AR
T, Thihds 3Toehel THIHIT, FUH IS T A3k Taehad THIHIU, S Afqerer fafy grr &a, st 1 =nfue fafy,
fraa TRt 9 o fadia wife & aw stifven stasel gHiwl, wiud dq & THiHLol, arg GHehH], AT THh |
GEATeHS, forget ool e P shAleyH :

Heares fafeai  fgfavsm g0 e =R & sfiemfordta qen srelisia St 1 g, fremfafa (Wen wrer) den
A-TREA fafem | Mo fRe qen Mey-Sieq (vae) faftdi g, ey Sea ged fafy g s afienton &
FerTa o1 8 | =JSA 1 (ST TN U AT TS R tqse fafy |

G THTehe : Foraee 1 faer o, aaeet fom, e &eehad 97 |

YR STachel GHIhTI 1 HEATHSE B : ST AT T ohg—Tafer |

FTR HHRYH (W) : Hrgel # ikt o1 oo, faem, argeq aon 924, fgememd wgfa, ofwi W wftrd=s qen =
wa dferamd, faear d@fkad AND, OR, XOR, NOT s fowemae oo dere | o STER q91 WeHeTeRl Ig i |
TUHAT Fgid H T SRS TG id H EYIT |

sfafed quiiert, fafed qurfent qen smefaes, fg aRsar smefass qen < quiishi 1 o |

HeATHS Torgetoor GHEEl % B & Oq TeATIRen a1 gere S |

e faverao § off S arelt grensti et gfaferi & fog afges § aramor ssaeee (9umeE) @1 fae |

iRt T et Tl

e e, ey, aFHE qen R AAEHEE ggfadi| S T v fagra don s & g, gfieed &
[T, STew- et < fawsdt # gg favedt =t fq

Tidd GHIFH, 3WH JaE & foiy sifger &1 fd THi0l, JaTe X@|, &0 &1 1Y, faua yare, fgfada qen stem:
ot Tfd, I den 1w, ufie Tfd, dem iR Maw & IR yarg yfafawt ot fafy, vom wa & fag afeer =
peicaull

Zifrer gt
T TH--1
1. A 1 fagia ¢

AT ikl 1 Y-TTden! IR TiaerT fageryor | &, fer qeon fier A, wfquers =, ifuafeses () | g8
H[uishi 1 HqeH, Thel qe agfafeiel st 1 Hger | Fifrek 3 o1 W S04 fagervo (Twha qen fg @@ #ife), dw
1 shifaes T 3R hifaes qoit i, T = | et =e qen Suen =re | gearTfad g |
2. 39 Tt

1 fameit # wftea iR famfa, gea ufdaa iR famfa, dex fmio, Y yome oo, aecfieerar oiR fammefmea
(Anisotropic) dfaaa-fasfa H&y, T s1afa (Uniexial) 9RO, ardia gfdead, 5171, ST 0 SR T899 9d 1R,
SR gfaeel R eRAT o1 e, eTaeaur gfder, faawon, Sl &t Ue, sefael foim g e, Hidr iR udelt <iari o
T T, HHERT iR WY, fasgfa et Heed oiR fawaar fagra | ol =fshent, Head s |
3. geiert uere

39 TR i WE S A Geheqdn, Rt uad, firteca uerdf # m, fagEng o gt wen smw, 9w
TS aeredf w1 WEA AR Ui, SO 1 S SUER, wifesd, giaet iR i uere, fafie aenef & wme
ST |
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4‘12*!":!1&011%!3!1'"[:

T 1 90 foveru, SO’ F SISR-3T FHiE0, TR gohddl SR TR 1 offYe fad=m| gg, &g iR aeien
e, T, W | sy weiee ugfaai-g € um, € 9 U SR TUsieashT | ofeR SR ST ST STIWENT | Ty
TeRH T faTervT | 359 el X TEu | 5, ST, oSN oiR IS | @, feufa, dremse qen gee uftegfa w1 frdeon
5. frmfor yeiy

I, AT qe v, qaigama-TIfaam w1ed, =Emdich! aoiiehLol, Hisha, STIY=H, ST @l dqo, 3R
foema, Hgem- forgeryon, el oTRieH, 72 o) & @ wa feEw wiean: o gt femm--v ot @ fovemm, € s o
e, wered sTravEsRal Al FHs SIfTRTT], Hodad A, ST [, TUed Jag-Torem fagers $iR frism, qifers
e e Giee sTHY: e TemE-TRE iR farreies fafei, ufteed o waaeye fredl, tehe ufewe U
el | goa SSRfR : AT/ fargerson, ol T[urer Yeig qe qatgAT qehdre | 9REST e |
6. AMMFHT & IH :

Afshfer (FoIR) e, Yare e, I R awsii-wied, S-o9 111, ded 1-2-3, die sAfiaem sk
YRR ShARYH (FUTHA) |

9 T2
1. SHTIfaehT ¢
qenn 3 € 1 ey |
2. 3. Hi. S5, S q1 T8 ¢

TR gosider, T Hded Isoiae $9, aqiEas soid aofl fg-Weh $o, Fifeh, ST a9 STafe <&@l e
GO | TH. o6, qo1 H. 31E. $51 H 8T TohH, TH. 376, o # qoosroe STehied, . ofE. 97 H Siia-3TIehIe,
9 % $UF T A, 3TEA qu Hied R, denfeus SeH, HTRTE aem SeA 3T &v, Soi Scdei aen T | g
$o, 919 % dlfcaeh A9 T STUEE e 3, T qen SAfafad arg T[ureh; Tl 19 foweisor Ssaa qe =[Aaq Rl |14 ael
ITRT AT |
3. SOHT- TR0, TRiTa qef aTdrsher :

T a0 fgfarft o1 <o, foaeamia gl & o1 S{aol, goifad a o Hegd gRI 3o STawor, Sear-fafmfs, faaia
T Hoet S ST & o fagr, fafswo fram, vam iR R vam gt & wen o fafme, Seas faverson | sw dv,
I =k qe o, WEfE, anftqd qen TER e qen s | geide gt @ 0 o qen AT =eE, WRiad oF a3
31ad, g fAfd, gEear gois, wa R 9iee, TR g |
4. 91 5 a1 faga w9

sifafes=rdl, o qen el TR, EETH AT GHGI YR, Bl {@T ¥6 @M, & yae e R diew &
fagra den Aoy, &l TeiH =ie § 9 Jamg, G Ty =t ddtes | foda favero qen fesq, v, S|, Tt aen
STTaErERT faga wife S & fou Toret &1 g1, STTUR a1 =R9 9R foga wifeq w=E 1 9909, sy S=d <9, e
SR, FaTd qe1 il B2 o ITERY, T8 A1 STl Wiad oo, o1 Hfor, A a1 §95 w1 &, fafv= forga wifem w50
1 JATE Tal ST, TRIEes STeel, e Sared o1 st faa=m |

ofifqent
9 TA-1
TUE-F
1. FeTfent it
() O TR

A S A9 FARTeen fAdwih, TE e SRIvi SATEU 1 T | qehe HHIHIU | TWIHIE Y10 | efiferad S,
SIS qT STSTSd W H, FOM T | STqeh=51 T HIRATTH oA, Fehl el |
(@) %9

Y, TAAT 1 hife, TG (e a1 STEOR, SIS 1 FHiwI0 a1 (@ FHife e § 38 TN, T
TIeTeh A1 =19 9t G, =k fostie, sfeatm, sfieet & fagia 9 wuis e
(1) g fi nifaet

ST IV, TS e, STe@ & & S0 | 3¢ fie & 71fd &1 STeR &1 §HE | g fie &1 9a gaa i, Foia
TrEdl (gl WhTY) |
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2. fafdre emufernt, T qen SfHdrE eRTieht |
(=) fafere smifernt

TEFH—HIet FANT 3TR 3T TN | RS SRl <& GehTe, il gig, o UfiegH, fauan qon srer g™, geqqm
Tl Hely, &7 Uiha & WA STwANT | fieprewant foet, =gy et Aol afeer ifqent geiiewoit & T8 wE |
(@) 7@

WA e T, Srefed <o, Jolfed Sie aur e, faea< | o | R oii | T qen ol GenfaehT, Jraen qen
U A7 | TS & THgia & Terd= qe STved |
(1) ~onfad gt famm

T & oG 9§ Tede a9 oT9ed & 9w, Inea gt fagm ¥ sege (Hfeam) usfd, vaa o & 9, fea< 9q,
2 el oIET 1 WO, a0f qen Mefra foasm |
3. “fifdqent werme famm
(%) =AfqH

YehT¥l oh1 ARV 1 T, = gaid, a7 fhedl g1 Sfdehivl, Aeshedd safaskommd, fafay fetogs safasmo
AT Thsh—TRe SfqeRTor AT | SATATRT T I8eh T ST |
(@) faad=

TR foada-wee W fog (fere), faan fog, faad afén,

fadeT gHA-Semd faada-37s Sfeda S a1 S @i | Wil 9HeRd | s shatda (fewe) =1 & i ®R W
forerd= dqen st Henivl Yenfes & faveroor # STU=RT- g™ gRe gRI faad= qen JreEts Te |
(1) et A e FeRTel e

[, I a1 SrEg Yfad FeRTer 1 ST qef AR fgeTuedy, Iqaie T wie, Yau oichdl T YRR o
fogia &fivF, Wo-33o a1 eI sead dqsii H Tig aR&To, 9ol IRETT Tohd €9 WM (FEHR), AH-ABTRRET &
3R @ Ik | Tl qe Eiferay- T At | e Yot i fosivan, wenfae qen wifeteh Tregdr, ofeR fRoTSt i hied
T | R TR & fora o9 =l e |

fcEe]

4. foga Td grhe
(%) fer 3 wd fer gy

feor Se1d § T Td @l AHIHTO TE IR SR | ST FrehTa 3, sifew fava w1 agya waR | wfafera fafy
T 37T TN | f5ea & wrv fava ud &9, 9 & § fgya W 9t e 9a el | Widgd, Yot | gRE-ae qee 61
TA-Th T dgd & | Teieh a1 WA TiTeish | ek 1 hiSl, Teh GHM Freifehd et | T g d qerd, Sifves, 3o
T
(@) o faga

fortas fom e ST WA | aE-Hare e tftwer 1w, Bae & e, o @ e =-Td S=ie e |
JEd ¥R (W o) URee # Wiem T o Wied g (SR UH. UH.) "M T IR, §. IR, T UA. . IR
R - - Sviierg T THR STIATE | TOTAT R | IR (2FawrR) & fagial
5. forpa grekta fagia T sfvorent fafezo
() forga grarerta fagia

o U1 e Heard 1 St | fata # ol weie | et wie | aiew we sfew fave | yerdt fvera, |
T ™ JTd | foed greeh g & ufeyl, Homae HihTol T HEUERl | THG e TEEd | A i |

T QAT & TRHTH T e qef ST9adH | B Seie | THHE Ua STET vt fador | o i |
(@) Hftorrt fafwo

FHfvorent fafwor wd wish fafezo frem-wwH-desmm frem, diF fazears fag o -5 fom | i goomH, wis
TS, Wieh 99T, i qIIH Td lieh Sl |
6. I T wifemena difaswt
(=) TR

STkt 1 fom, Seher aen STufash™ YohH TIdt | IHaTd, TG, THETH, THSAIGT Yok qen Uit gfted= | 1t ud
ot T, Tirem graren T we v fave | amfaes 19 &) efawen & fau ot T, shifdes feris | enfias
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I & fore et diesmE faawo, uftesd uftee, wmfaasm, Stfaa wi 1 3 &t fafere s @1 ggen-d, swEs,
TaTE THEia | Hordera Hey Td STIHERT | FATIR FATHSTH FHIhU TG fageh, Ja-hicad e Td T4l &1 g9 |
(@) wifersia sdifast
Rl ST G | AI9-STERIE Sau/EeTA | Qe R 9 o1 SN SRR | TS8R §iH), =gH al T8 ear &
oo § gRfvyen aon | argfess 9901 & &9 § o i, formor gshH | AhRIcT 19 i STaERoT |
e T2
QUe-FH

1. Fared Fifsreni-1:

FHU T gt SifeR T wd yemmaE | Afafraar fagia ) e fodia shifémr avieor &1 ga-gaa wu [edHE
T-3%A (Yahe)| o # wvl, uRfaa 5w § o, few smed des | favya ®u 1@ maer Afre gR wEdd e
o7 | ST e H Sita s1afy qihe 8 S % o A 1 ST |
2. Fareq Fifent-11 wd T ofifaeht:

(%) Fared Fifaent-11:

Tforfta smea & o1, srawensii 1 ¥9@, G1qel w1 ga Soieg f9Sid | FIviE IO THE | SRS T | 318 TR
THE Ta UISell kel STE o JTeH |
(@) T sifqent:

THA-TTeieh TN, Seiae =shvl, TISSIS WRHTY] i Y&H HoHl | TA-TH (TA.-TE.) 7o, S-S (S.-31.) |
YTHTY] ST 1 TITeHl Hehd | ST 99T | Fleh-hied fagid ua sy |
3. affvaes sdifasht:

TEuRTY] o1] o S[uil, skt e gelaRiiTeR Tee o Wil fagid | THA e Ue afifUesh e | ek I S
T | EiTel-foa Uel Serfe ereeie Ty, aTifvaeh TS Ud SMifveeh erRersT T 1 Wew | Widif [a TR |
. T, 3R (TA. TH. 31R.) &1 Wafhes fogid Td 1o | o gfa i wreifie Samen ud e e |

Tre-g

4‘7|Trﬂﬁ|ﬂ??‘3ﬂﬁ3ﬁ:

TAYd TR T[OIEH ST, SET Ssll, HIVTT Foll, THdI, JrIhd A0 | FifH- 3Tl Hafd ¥ W& AR | 598
T | T 1 Yol STEel, ki AU Td Ah= o1 | AHRE o 61 96E 9gid | e o & 7@
fosroamd | fYes 1 HI9 HisA--Fheldl Ta HHM | < g9 § 99al 1 Seors | TH g Td SR SRl | JEe
Hoen faam & ar § wafae gwon | afywte sifufwman o1 (F) 76 | Tifyests fage @ dem, aristt # et A |
iR REX |
5. &7 Hifdent To 3 efaEen Wifden! .

() w1 difqent
T U HT TR0 Te Seh! TR | &1 10 | SIS 1 JaTeh |3 | &fivr dga Td e 1= fohan =61 &
FATUS, T o U1l St WATHE e | Jfert st ifasht |
(@) 3 erawen difqent :
T fohed w1 3t 1 uee faga—arersh foradieh wa sTgeers | stfaeretshd & STed, HRER UE, SSraas
WY TE ST | 359 AIehH SATTaTeishdl ol WTeIfHehdT STE |
6. SAFART
IS Td IR g -p-n-p (F-TI-W) TF -n-p-n (W-H-TF) 2R | yaeis wd Afes | Wheares yads FET
(twgdt) JFET (Sruwsdt) td MOSFET (Td 3t T8 U € &) | ST SoraRifehl-geit aee, €t ania fom, dhgR
TS HAHH GROM | T deh ITe, 39 Gfadelt (9fieR), IR U AIgshiEe Td 3113 T |
Hiferent
9 T3-1

EIRET I

yfdest Tafte Td HeAm- -mfae 79 iR Wi gufe, 79 e & 9 § agiess =R, agfess =X &1 s he, STHdd
TN Hdd YHR o AGTessh =R, WIS SAHM Hetd, W S9@ e, Afey-AF argfess o), 3uid IR aufdse e,
et SR agfesd =R 1 yHe A, agfees TR hi UcATe auT ST Fufdee yemen, agfeesd W’ i J@er &,
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&7 H, Wifaerar ¥, wa qreay §, qen o gos feafq § AR ST Aes qu URefier Ge « ARe-shoel! THiEE,
= den fefed & Jea demsi & gda fom , Jea Tl & waa 90 qon FIcHriE & T, Telehl-h el T8,
TiTehal S e, SATYeneIiTes o, JfacdT T3, dreid 1 TR0, Heted Afgdiaar iR giae &1 fafi= v, s
1 39 ST gR1 TR, fefSent qen oielt & = || T8, e §ad 9 STHad WIfdehdl sed, 3! IREIReh Haie qef
T sied, TR AThla @ & [ o o |

wiferehta sTAfd ¢

T, ST, &I, ], <[IaH A, qoidl, Hereh Ufiee, UM Wed THE, sied Sl dEdic] 9 J 36
T[T, TEEY <ATH JEROT SR (AW, e, Ta-=isheel 31X AeHN: Y9, sed & Thd d dg-Jae g
% fou swmR-Ta stEfien], <IAaH TR UReg TR dUl $Eeh TUIEH, ShIR-Ud SHHET & SAaRend o9 faww,
qiA-Afaw srafhe, vege=r & aftes, sl fafy g steher, stfueran Heiferd], =fFas o, =<[AaH HEaT qen
STaREfdd =Aad e, sifiman Guifad 9 T STehcreh! o TUTeH, IWIHT &A1 1 TRON g8 a1 I9 Sl i GR, 99
SR |

Agfoomd 9 SEglsghd TH&TT, hifFs FHed, TH.R. Theu, F09 fieds wafas, g d. e, whice dwrfaa
S FEiteRd TR fosds wafaeRT, 9HEy 9 ST The, Thd 9 Sg-WEd s WEl & fae P uA Y, ahe,
Hefaar ST ThET SR 6 Jed Ufacel qOTHH, HTE-a TEeH-geadl Ta 9 sHe STIH deA |

foreareaan Uit den werull o w1l 36 Hoit, THAHM JAedd (Y TH.C) 9 Y TH.T, SHEH forgarerd aites |

TS A1 % AU HIcHrRE &1 w0 R g9t ifd, fog wew 9 sust seadq, faases fafea-#ife ademon
3R gHeRt Gnifa, wieHrRE-farEe w1 9-ufaest wieor, wWa gden, foaemea-ia-feedt wieon 3 mftasT wieo, STt
A o SWTHT GEEIT |

S T TI. WSR3, 3 35 TUIEH, 31l Tl § T TH. T 6, F0E i ol FAHIHR], ST Ther |
e sHfafa o ag=R favero ;

A+ wifegsa fee, =aq ot &1 fagra iR yee fageryon, TH-uehie fag, 9= geiiwo, <Eag av siwesh
3 Th! IRgear, T, fgema e anfiea sifwvil § =gHan o fagra W eneia wnefewd The e siaue siehar,
TR faveryv, e THISE, TG THISEH 9 @ORvig ague, dgued SHgE, 9 o ST Hedss, qHisE
Aerfer 9 Hafear faverson, STemie TR, Yoo § Hewervl g2t &1 e, MINQUE fag, ager-yam= ded,
HRreHIe™ &1 D23 grefei 1 T2 yfaeels 9 39 ST9amT 3 Tured, fafasar faver, fafea weddy, wwear MANOVA:
& Feh ToIeeto], UM faeeiv & ofead |
gfqee fagia aen warh & stfieshea

Tifvea Tofe 9 we-9Hfie ITEA & T, IR gaie giied & Yere a&ul, e giaead STehed l wd
ATgfess Ffaaa-afaerd & a1 iR fom ufaeens &, liea agfess giaeem, g faead iR @ifad gafe & fag
IR geTfat, o5 Tfa=ed, fEero qen agerv gfa=ed, T 31oen Afys T =i & o ST3u a HIsEv ggha,
oo wftrem wfoeenam & @1 9 sge fo Wit erfas e iaee, daa-wifaes iR faes oraeq &
STheTh, TS AT 3Thclsh o Y H RN JERUT ke, STUfa=d Afedi, Hagaeia sTfyaeoi & fag ariR i
Fgfesh I ThA1 |

fraa g faeel (fgen anftereon), agfoss wa fafsm gwme feet (99 d@n ufa sifteswt J&wit & @ fgen aefieton) €.
SREL, AR M. ., TA. TH. S d b faveivu], 0 W SFIhed], dahvidal d Hgad &1 Geheddl, o.emE.a.2r.,
Ty @ik wfafe, shAfura SifieheE ¢ 24 32 Wd 30 Sh Lo Wi H Gehvvl, e & R WXt St SAfeReuT |

9 T2
1. et wifert:

Hishan e 3carg i ¢ feisn @it & | fagia; =’ wd it & fore fafy=r yer & feso d@fes; X, R, S, P,
np, & C dfes; =it am d@fest; V ares; 7o & foe whd, fg, o8 T srgehfies gfdeem demm; o e, TeEe,; T sl
F, TH T &, 3. Ik, SACH Td IUNFIA & SfEH HT Gheo ; T, H, Td., TATAI NS, R T it 3, ua,; ==
& fau wfqeram Jem, S U wd e are arfor 1 ST

forvaaard 1 HehouT; STREUIIAT Td SUeied]; e Td <R Usfa 1 favagaa oiR o= wa fa=ms; a:
AT Sl T YA TOHT Whet, SAfasiiterar feel (SReEmdieh], seel, TTef]uTeh, 31 3R ane-2o) ; sifafiemar & fafy=t yr
IR forveriterar gemi # stfafiedn o1 Wi 11 Tderor § gue; s faedl & fau fomr oI we afsia wm |
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TITa o hl FeheuHT; STREVIET Td SUCTedd]; J@el Td MR UG &1 fovad-ed iR o= wa fa=mg; g:
T S TS A T e, stfastiforar et (Semdiet, S9d, TEumes, Yo 3R ae-2d) ; sAfafedar & fafi= gar
R forverear guri | stfaftaddn &1 SwnT; 317 Themn § 9ue; s gfaedl & fau fo=t o de afsta w@m )

II. geeaHtemo gfafy:

dfshen fagm # fafim yar & foael, STt S @R g & 1 9= fafert; st iR wieswTat fafy, aw
YT (TAW.) o i S 3R o, o e T wey SR U STeidl B, Tshen ik, fgeron fafy siv
Hfaw =’} afeqd T THw; ek dma w1 59 fagra iR sue enfier fad=m; gmfea favermm, oftees wd faa
THE; S ©d; fgerkiier I-40 ©d; g i i faferi (steret wa sisord)

fomrar wa T gfaa Wl w1 wfaeenas; T IR sAfie ufatere wifqed; St @ifert weiem w1 deheu qen drferent
TRl i faveifyss ST, STUdl kit o 91 9 SHeh T feRuncnes we yeHwren O & W s, 0 YRR & fau
ey ufed = fee |

g fafasd-—1ea wrRia @, Ghuor wifahdl ofedg, feufadi o1 anfieReor den stafauE % gHA 9,
HAq-h1el HIhid, Y@, @rdl gfshan, dfed fagr & staad, T0./T9/1, TH./TH./., ST./Ta/S.

Jafed HReaRR Y, S TH. W TH. TH., & ST 9 HiferE i auesli ol wree 79 |
111, ATcHes AL F UsTeh 19 HifeTehi:

ygfa freior; St o TR wesh; aem--SH-fea faftr; e wt fera & foau wdeo, v R, o, . u (i)
el Ton AT § T we sTeEE o1 e e, qaigae |

TR Ta YAehich- oI 3 IR Td FRYR &1 Teel Yaehich; Ec-SMaid gaehish, gahis & FAN 9 HE,
o1 Tel 1 YRk, SUEEHT T h1 YAhich, HU 9 SEANh AR H Fahish, ok & THGU S SAFATR
&1, T - fooRl, IUTQH IehHu Wi, afere gheon o forta fHfverar whago

=9k Yae TSy, STehar i TR =[Aa" a1 9 SATuhishd <7aq o fafri, agai@a w1 99w, sgaiaa & Rom
9 GEYF, Wegs 9 3q% uiomy, fasiy w1 faun faenfadr o goer wdhemn, faghy w1 s 7g T0E, e S
T TG FHISEU FHIRl feY 9 ST STeha, TTEHT Hi Heheudl SR Jud eI 7q few, sifufquior =t
A AR & 7g hife T A Ufaee; SThe & fgeid =aad o fafe |

aRa # e, HiY, S 3, SR, 3R Jod H1 aduH W e Jue; AEHE STehel & 9U8 &l
o1 fafer, STt favaeriaar ©d @ iR ToM YheE S T Sfishel & eidfae oid @, fihel & U & fou Swer)
fafir=1 smae T weifeat 3R 37 g&1 s |
IV. SHgifesht iR aeifafa

SRTOAT & U SR 19 TR e, sieniol, T, Ufaest Teferr qeon st=r wderor, et Wi 3R Sy, afems, sfia;
TROT S 3R ST 1 ToAT SR SN, ISl St HIY, ST X, STEEIT X, A ehd Jogy, qui iR wifera = wmfora, s
TR Hihgl R Tl foerfoel & STeR W a7 grot &1 v, 99 arfori &1 sy, gigem iR o= sHafs o,
gigurd =sF THSH, SHEE 8T, R SMue fag, SHaifeTsid Yee & Sfihed § TR 3R houtE SHae
it & IR, STEewerdT 3{R SHHT HIY, YT & R §R Tk ITihIvl, T Faqon X STEIdrel & 3Tiehel ol ST |

Tkl 3R TE T AHH IR0 UGTadi, Z-9ueh, W THe, T-THe, Iaaqs Hh, difgeh TR 3R SHh! AT a1
IYEN, THETOT T 1 AT 2R SHehT fuior wAifafa d Suer faveryor ot yur-faveryor o1 SyE |

EUERERIIE]
9 -1

IT-%

1. ST AR T

(%) fafr=r FwEaH &1 Ul ak FiwT Ud Hrare; THee SR Heie, MM iR egeinem, aaeiferan 3R
Yeua, wifew, Jusiet, AN RTeRT 9o 2R 2 1 T, Jayfd |

(@) WSS : T8, 99 gen 5=, folm o1 faem; e amifafen wsaifsay qen i & 9= deqo ™
Stae |

(1) DREA : hehTel, A T AU S |

(1) HicieXar : JgeydT, & SRS qer 391 feranfafir; yerer fufaat iR et fmior; femmtas; eisifaan iR siifean
% G A0 T -9 |

(®) wifesferefi| : TEE STIeha; hicHsien aun Af= & A= A& Td Sia--9d aef 7Ha & |19 ST 95y |
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(F) TR : THHRE & TR A&, e g9 T TWeiel STIeha; THesiene] 1 AHd § T4 |
(®) TAfee : Gieim iR famved, el § Sto-fafemi wg (Fideiw), Sgsn (wifem) qon Siw (esferfan) &
W AT qAT SHe-3 |

(%) smelfdrer : sheeforn # fera yaR iR wwsiifaar, snafmrer (sffm, foeeea qeon fasg) § gfie ok vawm, w10 (3,
fieree o=, Ao, AyAae aa fadelt) # @ &1 T AR F®id H RGO 991 SHRT gHAl a8, i
(Srwehi e HYy-HiRedl) H IS §eA |

(1) HieT&hT ; VM, YIEH, T, Fo fafaear; aafas, e qen Sifen & 9w a&o T siad-g4; e § g
AT ST |

(3) THTEASHS : 3T9F, Ya8H, T, fora YohR; TERSTT & = A&7 a1 Siaq-91 |

(2) USRS : TfeRall o1 3QWE, SIfcRaTeIe el TEHITA1 & H T& a2 Sfered |

(3) UEEN : Yeh, YO, THA, JoTH |

(%) Uftwferan : IqeR) 1 I, SR S@HIT, SR |

(®) Y3fern ot : Tgul &1 3cfd; Hfe & YRR ThareH ad TRA=S| 1 T |

(O7) TS : UfEEt T SEMd : IS STH qe Wa |

() Taferan : Tt 1 3eve; o fomam (3fer 3 At TefEl, wreurt wRenfiE, siefa wmenfEt aon wEad &
I ART0T; 3T=d; Hret Ufr a9 3T T Sci= R aelt SeAme) (dew dif, ofeg Uy, wee dify, stfuges
TifYr, SIS S TfY) qen S STaE e |

(1) FER! TR & fafa=T a=il 1 qerTcie Shicde YR STEATERY Tl $Heh SUIG 31=: Shehlel, Jaid 31, U= o,
YOE T, BeF AU WRTHHA =1l Hied IREE 95, Y-S o5, ARk qe sl (SR 99 )

-9

I. wiRfeafaent :

() SHavved, STTYREEA <5k, T T8 UTd, 3iSiF Wd q9 sHehT JuTe; MRfefadr S7shy, Siam den Sehier |

(@) gafte, fagrmam, gafie nfaw!, gafe fedson|

(1) Uk FETEAT T TR -TS @A, T S8R, S v, AM-ehl; 56 TId; o Sfted (39 9REsHn), |t |

AR TN S ATl SeIGA- - Teh [ehd ARNSid JaieH |

() gAteRui St AT, YEHor qe SiaHved R $HE YHTE Td SHhT JHm |

II. ===t :

() AT : Haal i, gfagafea, fog SqEi, e, |, 31w, T, sTedeh |

(@) =Te | eRAAT i JfHeh], Hode TR § BREA i fEeT; i), Wus TeeE, Waalt dR-ade, Hid qer wEhdt

H gmifeieh R, ToE-- (SMEIhel s Remetes o uaf) |

(M) sAfufamm, derem, A, Sifas o Sifaw Faasasd, SaRE Fawes o fkaams o |

(¥1) Wit SRR & STEAT i Taferi |

II1. smfefe wiftn fomm .

() TYHeE! UTeH, WHeh IS UIeH, A S qIeH, TR 9ad, g ae, S ared |

(@) W@ HshTeh Ta GeRoig W (<rash, FT, Tefka], &= I, S 901 Teh), (ST aesh, IM] e Aaherm) |

(31) 93Tl Ao AT & AT, e IRTY] (RATHerd) qen ek (Te=el, Teehl, o d, WHIfeed) |

(%) T 1 AR Sfe (arsRen, wyfauen), e s (s SR qen = w1 (Fedifteed S |

1V. Siewifersht :

T St STRETHr; FRIR URehedHT; He-Trery, TadH, Sh=ra Ygfd & 9fREmT 3iR foawo, wE-Ferr faed d-2w,
TH-R (T AW aen fgamt T &) |

V. Susia ugfa

() TagHt JRRMITH, SaTell JehRTRIHI, TSR Fa T, TR0 T |

(@) soiae gaaee (.3 TH, TH. 5. TH.) |
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e T2
M-
1. =i sia fagm .
(F) HIHT q 3T IR (Fmeh, Tod {hoetl, TRIARIA, Most w1, Faged, Tfas) (TeEEm o
TASHIET) i T T &, iRt fauem (TRt ofR ord ) Saesh s, qen 9ol o, ToRE M |
(@) €. TH. T 1 ALEH TH hich, Hied, €. TA. T i Yiasgid, W, Hervvl, STIere a1 ST R |
II. stafmnt ¢
(%) S ST a2 1, AT H2 |
(@) SrEiftren, TS aen qa # o qur- qen fei fufon
(M) st & Heda frm, grEisH, Seerdal, weerdal fos, sg-g faswedl, o sraumon, @ w@El i
SIREINCN
(9) Scaftedds qen ScaRadse : fafwtoft qen qamfes |
(® AT Toheich, AMEHI o €I H wISTHSH T hIEfHeH, TESAR], UGN, . T, T HA Fo- a1 qof
groft et (fagia e feraragfa) |
() W T J-hfRenem # froma qen 5 stfveafe |
(®) dhd IR, SN - foIveryor, OHd & SwHsid AT |
() HHa AW fasies, € . T e fafd)
III. foawm :
() Sfa &1 3g¥4 |
(@) dregfas ax, foehm § Icafierds st fHent, eTge, fafvmar, gersmon Sifd 3gwer |
(1) STtemeH TN SHareHieR o, =g, el 9o AHd 1 faem |
() grEi-sitent fom, S stgfa # aftad= & fafay wror
() weTgrdta foreemas den wifvri w1 faewon |
IV. wffeo :
(F) ivrEe M, s 9w, Ffefesa |

-9

I StorEmeE:

() wEreEsd, T, fafas, deH, Al o, face T ®i G T et | €@ a1 STEgW a9, 37,
B |

(@) TAEHITT U1 shed =sh, STERATH0], T 3TI=AH, TR0 HIRRICISM; Sell W&o qeon faurem; T & 1.,
Th1A T, TH. G.-3HRT HCe a1 i |

(1) BHA TR (THEE T YRTS BHA), Sid AT T 1A |

(%) TImeH : R & gehR qen foren fafmi, serarefor qen Juerar, foerfia aen wi-T=ed |

(®) Sarfstent ¢

II. et (et & fos g #)

(%) T 1 GeSAT A1 Toeh, HHD H T T8 991 3R, T, &k, Thad Fohal, @hed & owiek aen frar-fafy; e
e 9, q-TA |

(@) SIS T e SRS SITHA, EHFGo: $9eh Taeh a2 Fom # sHeht fHenT |

(1) drfUreh STERAhaTs : U H aR U, TR, st qen o1 Aot o6t yftret aen sterwir |

(F1) IHSH I, THE T o o= w1 Foee; ReRen e |

(® Ul & YR, hehrdl AR Rt Hepod w1 foRafafe

() =T, TfTRT STTE--IHRT ITeT ql STI- Tt F=ior: =g |

(®) Aa # gfte, gaur a Sorey |

(1) gt fshen &t fopen-fafen

(F) S 1 hIfdehT, BT qe1 BUHAT 1 YfHeRT |




[«rT I-@ve 1] YRA ohT TSI : STHIYROT 39

1. uftas= Sta-fam :
(%) JAFk § =& ATEA Toh 1 faadiero; Midae, Fererfaar; oo, 9= fasm™ qon ARweE, Hew an 99 4
Hrghi & TTArd To, 3TiE TN T&F 1 SIS, TAERAT H ST |
(@) wReeq # wiftren-g=a 1 yftekt aon aRe 1 e fs0n | ifres SR, Hew q91 Hid H HEial &
IZHTEH, IR s a2 faRyor, gfg, fagfe qen Fifvrent gy, Swon, saresHias, gsi; foaeas; stEear|
(1) ST9 T SRR, T o=, o1 TR, FA |
() IR 1 F799; wE-S AR |
TRftTe-2
IR o7 T Heelt witra <R (Sfem fom 24) |
(%) Frafaqat aftstan & SeR R &1 STar et safy < ad 1 2eft of) 38 agrn off ST 9| 9% SHGar &1
TfEte i oTafy #§ IRd TR & fvia & Er fAfed M w ok ffvea Ofa & & w0 am o ffea e o=
A BT |
(@) afc TR &t 1@ § foreh aReameia et o1 &l =1 ST=R0 Sdmse 7 8 O 39 SEd U 39S SRR o
T FEEAT 7 B A SRR Y dehTl Wl T Y HWehdl © A1 Iifeufa 36 T 9 W yemEfia fean s wehar ® e W
IHHT TRIE0 SRR § 21 S aerd for o S # e @ veel 39 W ] faml & sl g sifver frafed 7
Tz e 2
(1) ufteter Tafe & THT B W WHR ST T ST g T TahT T Tehell © A1 A THR 1 T3 H 3qHT H1e
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YT :

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 19th February, 2018

F.No. 17011/01/2019-IFS-IL.— The Rules for a competitive examination to be held by the Union Public
Service Commission in 2019 for the purpose of filling vacancies in the Indian Forest Service are published for general
information.
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 to be named as Indian Forest Service (Main) Examination, all candidates would be required to qualify Civil
Services (Preliminary) Examination (hereinafter called the Preliminary Examination).
2. The number of vacancies to be filled on the result of 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 person with benchmark disability Category {(a) low vision; (b)
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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.

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 conditions that a person
with benchmark disability belonging to the General 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.

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

The dates on which and the places at which the examination will be held shall be fixed by the Commission.

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.

(2) A candidate shall be required to mandatorily indicate order of preferences of Zones/Cadres in the on-line
Detailed Application Form-II (DAF-II),, before the commencement of Personality Tests (Interviews) 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.

5. A candidate must be either :—

(a) a citizen of India, or

(b) a subject of Nepal, or

©) a subject of Bhutan, or

(d) a Tibetan refugee who came over to India before the Ist 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.
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,
2019 i.e. he/she must have been born not earlier than 2" August, 1987 and not later than 1% August 1998.
(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 five years if a candidate had ordinarily been domiciled in the State of Jammu &
Kashmir during the period from the Ist January, 1980 to the 31st day of December, 1989;
(iv) 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;
(v) 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 1* August, 2019 and have been
released (i) on completion of assignment (including those, whose assignment is due to be completed within one
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year from 1% August, 2019) otherwise than by way of dismissal or discharge on account of the misconduct or
inefficiency or (ii) on account of physical disability attributable to Military Service, or (iii) on invalidment;

(vi) 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, 2019 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;

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

NOTE [—Candidates belonging to the Scheduled Castes and the Scheduled Tribes and the Other Backward Classes who

are also covered under any other clauses of rule 6(b) above, viz. those coming under the category of Ex-servicemen,

persons domiciled in the State of J&K., Low Vision, Hearing Impaired (Partially deaf) and Locomotor disability (sub-
category : Leprosy cured and Acid attack) will be eligible for grant of cumulative age relaxation under both the
categories.

Note II : In regard to Functional Classification and Physical Requirements of PwBD candidates, the same procedure as

has been followed till the previous examination may be followed by the Government (Ministry of Environment, Forest

and Climate Change).

NOTE III—The term Ex-servicemen will apply to the persons who are defined as ex-servicemen in the Ex-servicemen

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

NOTE IV—The age concession under rule 6(b)(v) and (vi) will be admissible to Ex-Servicemen i.e. a person who has

served in any rank whether as combatant or non-combatant in the Regular Army, Navy and Air Force of the Indian

Union and who either has been retired or relieved or discharged from such service whether at his own request or being

relieved by the employer after earning his or her pension.

NOTE V—Notwithstanding the provision of age relaxation under rule 6(b)(vii) above a person with benchmark disability

candidate 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

The date of birth accepted by the Commission is that entered in the Matriculation or Secondary School Leaving

Certificate or in a certificate recognised by an Indian University as equivalent to Matriculation or in an extract from a

Register of Matriculates maintained by a University which extract must be certified by the proper authority of the

University or in the Higher Secondary or an equivalent examination certificate. These certificates are required to be

submitted at the time of applying for the Indian Forest Service (Main) Examination.

No other documents relating to age like horoscopes, affidavits, birth extracts from Municipal Corporation, Service

records and the like will be accepted.

The expression Matriculation/Higher Secondary Examination Certificate in this part of the instruction includes the

alternative certificates mentioned above.

NOTE-1 : Candidates should note that only the date of birth as recorded in the Matriculation/ Secondary Examination

Certificate or an equivalent certificate on the date of submission of application will be accepted by the Commission and

no subsequent request for its change will be considered or granted.

NOTE-2 : Candidates should also note that once a date of birth has been claimed by them 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.

7. A candidate must hold a Bachelor’s degree with at least one of the subjects, namely: Animal Husbandry & Veterinary

Science, Botany, Chemistry, Geology, Mathematics, Physics, Statistics and Zoology or Bachelor’s degree in Agriculture,

Forestry or in Engineering of any University incorporated by an Act of the Central or State Legislature in India or other

educational institutions established by an Act of Parliament or declared to be deemed as a University under Section 3 of

the University Grants Commission Act, 1956 or possess an equivalent qualification.

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

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

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

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.

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 fulfil 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 fulfil any of
eligibility conditions; their candidature for the examination will be cancelled by the Commission.

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

Commission. No request for withdrawal of candidature received from a candidate after he/she has submitted his/her

application will be entertained under any circumstances.

12. A candidate who is or has been declared by the Commission to be guilty of :—

(i) obtaining support for his/her candidature by the following means, namely:—

(a) offering illegal gratification to, or
(b) applying pressure on; or
(c) blackmailing or threatening to blackmail any person connected with the conduct of examination, or

(ii) impersonating; or

(iii) procuring impersonation by any person; or

(iv) submitting fabricated documents or documents which have been tampered with; or

(v) uploading irrelevant photos in the application form in place of actual photo/signature.

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

(vii) resorting to the following means in connection with his/her candidature for the examination namely :—

(a) obtaining copy of question paper through improper means;
(b) finding out the particulars of the persons connected with secret work relating to the examination;
(c) influencing the examiners; or

(viii) being in possession of or using unfair means during the examination; or

(ix) writing obscene matters, drawing obscene sketches or writing irrelevant matter in the scripts; or

(x) misbehaving in the examination hall including tearing of the scripts, provoking fellow examinees to boycott

examination, creating a disorderly scene and the like; or

(xi) harassing or doing bodily harm to the staff employed by the Commission for the conduct of their

examination; or

(xii) 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 blue tooth

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

(xiii) violating any of the instructions issued to candidates alongwith their admission certificates permitting

them to take the examination; or

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

the foregoing clauses;

may in addition to rendering himself/herself liable to criminal prosecution, be liable:-

(a) to be disqualified by the Commission from the examination for which he/she is a candidate; and/or
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(b) to be debarred either permanently or for a specified period :—
(i) by the Commission from any examination or selection held by them;
(ii) by the Central Government from any employment under them; and

(c) if he /she is already in service under Government to disciplinary action under the appropriate rules.
Provided that no penalty under this rule shall be imposed except after:—
giving the candidate, an opportunity of making such representation in writing as he/she may wish to
make in that behalf; and taking the representation, if any, submitted by the candidate, within the period
allowed to him/her into consideration.

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

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

Provided that candidates belonging to the Scheduled Castes or Scheduled Tribes or Other Backward Classes or
Economically Weaker Section may be invited for an interview for a personality test by the Commission by applying
relaxed standards in the General Studies Paper-I 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.

14. (i) After the interview, the candidates will be arranged by the Commission in the order of merit as disclosed 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 and
the Economically Weaker Section who have been recommended by the Commission without resorting to any relaxations/
concessions in the eligibility or selection criteria, at any stage of the examination, shall not be adjusted against the
vacancies reserved for the Scheduled Castes, the Scheduled Tribes, the Other Backward Classes and the Economically
Weaker Section.

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.

16. Success in the examination confers no right to appointment unless Government is satisfied after such enquiry as may
be considered necessary that the candidate having regard to his/her character and antecedents is suitable in all respects for
appointment to the Service.

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

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

18. A candidate must be in good mental and bodily health and free from any physical defect likely to interfere with the
discharge of his/her duties as an officer of the service. A candidate, who after such medical examination as Government
or the appointing authority, as the case may be, may prescribe, is found not to satisfy these requirements will not be
appointed. All the candidates recommended by the Commission on the basis of Written Examination and Personality
Test will be required to undergo medical examination and walking test as per details given in the Appendix-III 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.
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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 III 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).
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 IFoS 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 IV.

20. 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. 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 recommended on General Merit shall be allowed to change his/her category from Reserved to
Unreserved or claim the vacancies /Cadre) for UR category after the declaration of final result by UPSC.

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

While the above principle will be followed in general, there may be a few cases where there was a gap not more

than 3 months between the issuance of a Government Notification enlisting a particular community in the list of any of
the reserved communities and the date of submission of the application by the candidate. In such cases the request of
change of community from general to reserved may be considered by the Commission on merit. In case of a candidate
unfortunately becoming person with benchmark disability during the course of examination, the candidate should
produce valid documents to enable the Commission to take a decision in the matter on merit. In case of a candidate
unfortunately becoming person with benchmark disability during the course of the examination process, the candidate
should produce valid documents showing him/her acquiring a disability to the extent of 40% or more as defined under
the RPwD Act, 2016 to enable him/her to get the benefits of reservation earmarked for persons with benchmark disability
provided he/she otherwise remains eligible for the Indian Forest Service as per Rule 19 above.
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, and these certificates should be dated earlier than the due date (closing date) of the
application for Indian Forest Service Examination through Civil Services (Preliminary) Examination.

Provided further that EWS Candidates can submit their Income and Asset Certificate (certificate of eligibility) at
the time of submission of online Detailed Application Form (DAF-I). The Income and Asset Certificate must be dated
earlier than 1% August, 2019. Since reservation for EWS category candidates has been notified recently, therefore this
extension for submission of certificate for EWS category candidates is a one time relaxation applicable for Indian Forest
Service Examination, 2019 only.

22. 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.

23. 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.

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

RITESH KUMAR SINGH, Jt. Secy.
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APPENDIX I
SECTION I
Plan of Examination

The competitive examination comprises two successive stages :
(i) Civil Services (Preliminary) Examination (Objective Type) for the screening & selection of candidates for Indian
Forest Service (Main) Examination; and
(i) 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-II. 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 I : 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-1I of Civil Services (Preliminary) Examination and total qualifying marks of General Studies
Paper-1 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 II : There will be negative marking for incorrect answers (as detailed below) for all questions except some of the
questions where the negative marking will be inbuilt in the form of different marks being awarded to the most
appropriate and not so appropriate answer for such questions.

(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.”

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 II. Also see Note (ii) under

para I of Section II(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 IT

Scheme and subjects for the Preliminary and Main Examination.

A. PRELIMINARY EXAMINATION :

The Examination shall comprise of two compulsory Papers of 200 marks each.

Note :

(i) Both the question papers will be of the objective type (multiple choice questions).

(ii)) The General Studies Paper-1I of the Civil Services (Preliminary) Examination will be a qualifying paper with

minimum qualifying marks fixed at 33%.

(iii) The question papers will be set both in Hindi and English.

(iv) Details of the syllabi are indicated in Part A of Section III.

B. MAIN EXAMINATION:

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

Paper [—General English 300 Marks

Paper II—General Knowledge 300 Marks
Papers III, IV, 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 II (General Knowledge) will be evaluated.
(B) Interview for Personality Test (See Part C of Section II of this Appendix) of such candidates as may be called by the
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Commission— Maximum Marks : 300
2. List of optional subjects :
@) Agriculture
(i)  Agricultural Engineering
(iii)  Animal Husbandry & Veterinary Science
(iv) Botany
(v)  Chemistry
(vi)  Chemical Engineering
(vii) Civil Engineering
(viii) Forestry
(ix) Geology
(x)  Mathematics
(xi) Mechanical Engineering
(xii) Physics
(xiii) Statistics
(xiv) Zoology
Provided that the candidates will not be allowed to offer the following combination of subjects :
(a)  Agriculture and Agricultural Engg.
(b)  Agriculture and Animal Husbandry & Veterinary Science.
(¢)  Agriculture and Forestry.
(d)  Chemistry and Chemical Engg.
(e)  Mathematics and Statistics.
(f)  Of the Engineering subjects viz. Agricultural Engineering, Chemical Engineering, Civil Engineering
and Mechanical Engineering—not more than one subject;
NOTE—The standard and syllabi of the subjects mentioned above are given in Section III.
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.
(ii) 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 - VL.
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(iii) The qualification of the Commission’s scribe as well as own scribe will not be more than the
minimum qualification criteria of the examination. However, the qualification of the scribe should
always be matriculate or above.
@iv) The Persons with Benchmark Disabilities in the category of low-vision will be allowed Compensatory
Time of twenty minutes per hour of the examination. In case of other categories of Persons with Benchmark
Disabilities, this facility will be provided on production of a certificate to the effect that the person concerned
has physical limitation to write from the Chief Medical Officer/Civil Surgeon/Medical Superintendent of a
Government Health Care institution as per proforma at Appendix-V.
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 Benchmark Disability candidate in writing the Indian Forest
Service Examination shall be governed by the instructions issued by the UPSC in this regard. Violation of all or any of
the said instructions shall entail the cancellation of the candidature of the Persons with Benchmark Disability candidate
in addition to any other action that the UPSC may take against the scribe.
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% 1
Less than 3/60 to No Light | 30% IT (One eyed person)
Perception
6/24 to 6/60 6/24 to 6/60 40% IIT a (low vision)
Or Less than 6/60 to 3/60 50% IIT b (low vision)
Visual field less than 40 up | Less than 3/60 to No Light | 60% III ¢ (low vision)

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

Less than 6/60 to 3/60 Less than 6/60 to 3/60 70% IIT d (low vision)
Or Less than 3/60 to No Light | 80% IIT e (low vision)
Visual field less than 20 up | Perception
to 10 degree around centre

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

Visual field less than 10
degree around centre of

fixation

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

No Light Perception No Light Perception

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

Note (4) : The concession admissible to Low Vision candidates shall not be admissible to those suffering from Myopia.
C. Personality Test

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

2. The technique of the interview is not that of a strict cross examination, but of a natural, though directed and purposive
conversation, intended to reveal mental qualities of the candidate. The Board will pay special attention to assessing the
intellectual curiosity, critical powers of observation and assimilation, balance of judgement and alertness of mind,
initiative, tact, capacity for leadership; the ability for social cohesion, mental and physical energy and powers of practical
application; integrity of character; and other qualities such as topographical sense, love for out-door life and the desire to
explore unknown and out of way places.
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SECTION III
SYLLABI FOR THE EXAMINATION
NOTE : Candidates are advised to go through the Syllabus published in this Section for the Preliminary Examination and
the Main Examination.
Part A—Preliminary Examination
Paper I - (200 marks) Duration : Two hours
Current events of national and international importance
History of India and Indian National Movement
Indian and World Geography-Physical, Social, Economic Geography of India and the World.
Indian Polity and Governance-Constitution, Political System, Panchayati Raj, Public Policy, Rights Issues, etc.
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 I1-(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-II of the Civil Services (Preliminary) Examination will be a qualifying paper with minimum qualifying
marks fixed at 33%.

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

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

Part B—Main Examination

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

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

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

GENERAL ENGLISH

Candidates will be required to write an essay in English. Other questions will be designed to test their

understanding of English and workmanlike use of words. Passages will usually be set for summary or precis.
GENERAL KNOWLEDGE

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

OPTIONAL SUBJECTS

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

AGRICULTURE
PAPER-I

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

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

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

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

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

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

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

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

PAPER-II

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

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

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

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

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

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

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

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

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

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

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

AGRICULTURAL ENGINEERING
PAPER-I
Section A
1. Soil and Water Conservation : Scope of soil and water conservation, mechanics and types of erosion, their causes.
Rainfall, runoff and sedimentation relationships and their measurement. Soil erosion control measures—biological and
engineering including stream bank protection-vegetative barriers, contour bunds, contour trenches, contour stone walls,
contour ditches, terraces, outlets and grassed waterways. Gully control structures—temporary and permanent—design of
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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—Ilevelling, estimation of earth volumes and costing. Wind Erosion process—design of shelter belts and
wind brakes and their management. Forest (Conservation) Act.

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

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

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

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

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

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

PAPER-II

Section A
1. Farm Power and Machinery : Agricultural mechanization and its scope. Sources of farm power—animate and electro-
mechancial. Thermodynamics, construction and working of internal combustion engines, fuel ignition, lubrication
cooling and governing systems of IC engines. Different types of tractors and power tillers. Power transmission, ground
drive, power take off (p.t.0.) and control systems. Operation and maintenance of farm machinery for primary and
secondary 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.



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

ANIMAL HUSBANDRY AND VETERINARY SCIENCE
PAPER- 1

1. Animal Nutrition—Energy sources, energy, metabolism and requirements for maintenance and production of milk,
meat, eggs and wool, Evaluation of feeds as sources of energy.
1.1 Trends in protein nutrition : Source of protein metabolism and synthesis, protein quantity and quality in relation of
requirements. Energy protein ratios in ration.
1.2 Minerals in animal diet : Sources, functions, requirements and their relationship of the basic minerals nutrients
including trace elements.
1.3 Vitamins, Hormones and Growth Stimulating, substances : Sources, functions, requirements and inter-relationship
with minerals.
1.4 Advances in Ruminant Nutrition—Dairy Cattle : Nutrients and their metabolism with reference to milk production
and its composition. Nutrient requirements for calves, heifers, dry and milking cows and buffaloes. Various feeding
system.
1.5 Advances in Non-Ruminant Nutrition—Poultry—Nutrients and their metabolism with reference to poultry, meat and
egg production. Nutrients requirements and feed formulation and boilers at different ages.
1.6 Advances in Non-Ruminant Nutrition—Swine—Nutrients and their metabolism with special reference to growth and
quality of meat production, Nutrient requirement and feed formulation for baby-growing and finishing pigs.
1.7 Advances in Applied Animal Nutrition—A critical review and evaluation of feeding experiments, digestibility and
balance studies. Feeding standards and measures for food energy. Nutrition requirements for growth, maintenance and
production. Balanced rations.
2. Animal Physiology
2.1 Growth and Animal Production—Prenatal and postnatal growth, maturation, growth curves, measures of growth,
factors affecting growth, conformation, body composition meat quality.
2.2 Milk Production and Reproduction and Digestion :—Current status of hormonal control of mammary development
milk secretion and milk ejection. Male and Female reproduction organ, their components and function. Digestive organs
and their functions.
2.3 Environmental Physiology:—Physiological relations and their regulation; mechanisms of adaption, environmental
factors and regulatory mechanism involved in animal behaviour, methods of controlling climatic stress.
2.4 Semen quality:-Preservation and Artificial Insemination—Components of semen, composition of spermatozoa,
chemical and physical properties of ejaculated semen, factors affecting semen in vivo and in vitro. Factors affecting
semen production and quality preservation, composition of diluents, sperm concentration, transport of diluted semen.
Deep freezing techniques in cows, sheep and goats, swine and poultry. Detection of oestrus and time of insemination for
better conception.
3. Livestock Production and Management :
3.1 Commercial Dairy Farming—Comparison of dairy farming in India with advanced countries. Dairying under mixed
farming and as a specialised farming, economic dairy farming. Starting of a dairy farm. Capital and land requirement,
organisation of the dairy farm. Procurement of goods, opportunities in dairy farming, factors determining the efficiency
of dairy animal, Herd recording, budgeting, cost of milk production; pricing policy; Personnel Management, Developing
Practical and Economic ration for dairy cattle; supply of greens throughout the year, field and fodder requirements of
Dairy farm, Feeding regimes for day and young stock and bulls, heifers and breeding animals; new trends in feeding
young and adult stock; Feeding records.
3.2 Commercial meat, egg and wool production—Development of practical and econonmic rations for sheep, goats,
pigs, rabbits and poultry. Supply of greens, fodder regimens for young and mature stock. New trends in enhancing
production and management. Capital and land requirements and socio-econonmic concept.
3.3 Feeding and management of animals under drought, flood and other natural calamities.
4. Genetics and Animal Breeding :
Mitosis and Meiosis; Mendalian inheritance; deviations to Mendalian genetics; Expression of genes; Linkage and
crossing over; Sex determination, sex influenced and sex limited characters; Blood groups and polymorphism;
Chromosome aberrations; Gene and its structure; DNA as a genetic material; Genetic code and protein synthesis;
Recombinant DNA technology, Mutations, types of mutations, methods for detecting mutations and mutation rate.
4.1 Population Genetics Applied to Animal Breeding :

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

4.2 Breeding Systems :

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

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

1.2 Embryology :

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

1.3 Bovine Anatomy—Regional Anatomy :

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

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

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

1.5.1 Blood constituents :

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

1.5.2 Circulation :

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

1.5.3 Respiration :

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

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

1.5.5 Endocrine glands :

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

1.6 General knowledge of pharmacology and therapeutics of drugs :

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

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

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

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

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

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

3. Veterinary Public Health :

3.1 Zoonoses :

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

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

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

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

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

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

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

4.2 Milk Products Technology :

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

5. Meat Hygiene and Technology :

5.1 Meat Hygiene :

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

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

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

2. Cryptogams.—Algae, Fungi, Bryophytes, Pteridophytes—structure and reproduction from evolutionary viewpoint.
Distribution of Cryptogams in India and their econimic potential.

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

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

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

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

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

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

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

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

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

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

4. Physiology and Biochemistry.—Water relations, Mineral nutrition and ion transport, mineral deficiencies. Photo-
synthesis—photochemical reactions photo-phosphorylation and carbon pathways including C pathway
(photorespiration), C, C and CAM pathways. Respiration (anerobic and aerobic, including fermentation)—electron
transport chain and oxidative phosphorylation. Chemiosmotic theory and ATP synthesis. Nitrogen fixation and nitrogen
metabolism. Enzymes, coenzymes, energy transfer and 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.
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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 :

Ionic 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, BeHy 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, CaF,, 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.

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.
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(b) Isomerism in coordination compounds. IUPAC nomenclature of coordination compounds; stereochemistry of
complexes with 4 and 6 coordination numbers; chelate effect and polynuclear complexes; trans effect and its theories;
kinetics of substitution reactions in square-planar complexes; thermodynamic and kinetic stability of complexes.
(c) Synthesis and structures of metal carbonyls; carboxylate anions, carbonyl hydrides and metal nitrosyl compounds.
(d) Complexes with aromatic systems, synthesis, structure and bonding in metal olefin complexes, alkyne complexes and
cyclopentadienyl complexes coordinative unsaturation, oxidative addition reactions, insertion reactions, fluxional
molecules and their characterization. Compounds with metal-metal bonds and metal atom clusters.
13. General chemistry of 'f' block elements :

Lanthanides and actinides; separation, oxidation stated magnetic and spectral properties; lanthanide contraction.
14. Non-Aqueous Solvents :

Reactions in liquid NH3, HF, SO and H,SO4. 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 :
(a) Physical chemistry of polymers :—Polymer solutions and their thermodynamic properties; number and weight
average molecular weights of Polymers. Determination of molecular weights by sedimentation, light scattering, osmotic
pressure, viscosity, end group analysis methods.
(b) Preparation and properties of polymers :—Organic polymers—polyethylene, polystyrene, polyvinyl chloride, Teflon,
nylon, terylene, synthetic and natural rubber. Inorganic polymers—phosphonitrilic halides, borazines, silicones and
silicates.
(c) Biopolymers :—Basic bonding in proteins, DNA and RNA.
6. Synthetic uses of reagents :—0sOy, HIO4, CrO3, Pb (OAc)y, SeOy, NBS, BoHg, Na-Liquid NH3, LiAIH,4, NaBHy,

uBuLi, MCPBA.

7. Photochemistry :(—Photochemical reactions of simple organic compounds, excited and ground states, singlet and
triplet states, Norrish—Type I and Type II 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 PR)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 H! 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.
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CHEMICAL ENGINEERING
Paper-1
Section A
(a) Fluid and particle Dynamics
Viscosity of fluids. Laminar and turbulent flows. Equation of continuity and Navier—Stokes equation—
Bernoulli's theorem. Flow meters. Fluid drag and pressure drop due to friction, reynolds Number and friction factor—
effect of pipe roughness. Economic pipe diameter, Pumps, water, air/steam jet ejectors, compressors, blowers and fans.
Agitation and mixing of liquids. Mixing of solids and pastes. Crushing and Grinding—principles and equipment
Rittinger's and Bond's laws. Filtration and filtration equipment. Fluid-particle mechanics—free and hindered settling.
Eluidisation and minimum fluidization velocity, concepts of compressible and incompressible flow. Transport of Solids.
(b) Mass Transfer
Molecular diffusion coefficients, first and second law of diffusion, mass transfer coefficients, film and
peneteration theories of mass transfer. Distillation, simple distillation relative volatility, fractional distillation, plate and
packed columns for distillation. Calculation of theoretical number of plates; Liquid equilibria. Extraction—theory and
practice; Design of gas absorption columns. Drying. Humidification, dehumidification. Crystallisation. Design of
equipment.
(c) Heat Transfer
Conduction, thermal conductivity, extended surface heat transfer.
Convection—free and forced. Head transfer coefficients—Nusseit Number. LMTD and effectiveness. NTU methods for
the design of Double Pipe and Shell & Tube Heat Exchangers. Analogy between heat and momentum transfer. Boiling
and condensation heat transfer. Single and multiple—effect evaporators. Radiation—Stefan—Boltzman Law, emissivity
and absorptivity. Calculation of heat load of a furnace. Solar heaters.
Section B
(d) Novel Separation Processes
Equilibrium separation processes—ion-exchange, osmosis, electro—dialysis, reverse osmosis, ultra—filtration
and other membrane processes. Molecular distillation. Super critical fluid extraction.
(e) Process Equipment Designa
Factors affecting vessel design criteria—Cost considerations. Design of storage vessels—vertical, horizontal spherical,
underground tanks for atmospheric and higher pressure. Design of closures flat and eliptical head, Design of supports.
Materials of construction—characteristics and selection.
(f) Process Dynamics and Control
Measuring instruments for process variables like level, pressure, flow, temperature pH and concentration with
indication in visual/phneumatic/ analog/digital signal forms. Control variable manipulative variable and load variables.
Linear control—Laplace transforms. PID controllers. Block diagram representation. Transient and frequency response,
stability of closed loop systems. Advanced control strategies. Computer based process control.
Paper 11
Section A
(a) Material and energy Balances
Material and energy balance calculations in processes with recycle/bypass/purge. Combustion of
solid/liquid/gaseous fuels, stoichiometric relationships and excess air requirements. Adiabatic flame temperature.
(b) Chemical Engineering Thermodynamics
Laws of thermodynamics. PVT relationship for pure components and mixtures. Energy functions and inter-
relationships—Maxwell's relations. Fugacity activity and chemical potential. Vapour liquid equilibria for ideal/non-ideal,
single and multi-component systems. Criteria for chemical reaction equilibrium, equilibrium constant and equilibrium
conversions. Thermodynamic cycles—refrigeration and power.
(c) Chemical Reaction Engineering
Batch reactors—Xkinetics of homogeneous reactions and interpretation of kinetic data. Ideal flow reactors—
CSTR, plug flow reactors and their performance equations. Temperature effects and run-away reactions. Heterogeneous
reactions—catalytic and non-catalytic and gas-solid and gas-liquid reactions. Intrinsic kinetics and global rate concept.
Importance of interphase and intraparticle mass transfer on performance. Effectiveness factor. Isothermal and non-
isothermal reactors and reactor stability.
Section B
(d) Chemical Technology
Natural organic products—Wood and wood-based chemicals, pulp and paper, Agro industries—Sugar, Edible
oils extraction (including tree-based seeds), Soaps and detergents. Essential oils. Biomass gasification (including biogas).
Coal and coal chemical. Petroleum and Natural gas—Petroleum refining (Atmospheric distillation/cracking/reforming)—
Petro-chemical industries—Polyethylenes (LDPE/HDPE/LLDPE). Polyvinyl choride, Polystyrene, Ammonia
manufacture Cement and lime industries. Paints and varnishes. Glass ceramics. Fermentation—alcohol and antibiotics.
(e) Environmental Engineering and Safety
Ecology and Environment. Sources of pollutants in air water. Green house effect, ozone layer depletion, acid
rain. Micrometeorology and dispersion of pollutants in environment. Measurement techniques of pollutant levels and
their control strategies. Solid wastes, their hazards and their disposal techniques. Design and performance analysis of
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pollution control equipment. Fire and explosion hazard rating—HAZOP and HAZAM. Emergency planning disaster
management Environmental legislations—water, air and environment pretection Acts. Forest (Conservation) Act.
(f) Process Engineering Economic

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

CIVIL ENGINEERING
PAPER-I
Part-A : Engineering mechanics, strength of materials and structural analysis.
ENGINEERING MECHANICS :
Units and Dimensions, SI Units, Vectors, Concept of Force, concept of particle and rigid body. Concurrent, Non
Concurrent and parallel forces in a plane, moment of force and Varignon's theorem, free body diagram, conditions of
equilibrium, Principle of virtual work, equivalent force system.
First and Second Moment of area, Mass moment of Inertia.
Static Friction, Inclined Plane and bearings.
Kinematics and Kinetics :
Kinematics in cartesian and Polar Co-ordinates, motion under uniform and non-uniform acceleration, motion under
gravity. Kinetics of particle : Momentum and Energy principles, 'D' Alembert's Principle, Collision of elastic bodies,
rotation of rigid bodies, simple harmonic motion, Flywheel.
STRENGTH OF MATERIALS :
Simple Stress and Strain, Elastic constants, axially loaded compression members, Shear force and bending moment,
theory of simple bending, shear Stress distribution across cross sections. Beams of uniform strength, Leaf spring. Strain
Energy indirect stress, bending & shear.
Deflection of beams : Mecaulay's Method, Mohr's Moment area method, Conjugate beam method, unit load method.
Torsion of Shafts, Transmission of power, close coiled helical springs, Elastic stability of columns. Fuler's, Rankine's and
Secant formulae. Principal Stresses and Strains in two dimensions, Mohr's Circle, Theories and Elastic Failure, Thin and
Thick cylinders : Stresses due to internal and external pressure—Lame's equations.
STRUCTURAL ANALYSIS :
Castiglianio's theorems I and II, 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
LS. 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 LS. 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.
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Kinematics and Dynamics of Fluid flow : Velocity and accelerations, stream lines, equation of continuity, irrotational
and rotational flow, velocity potential and stream functions, flow net, methods of drawing flow net, sources and sinks,
flow separation, free and forced vortices.
Control volume equation, continuity, momentum, energy and moment of momentum equations from control volume
equation, Navier-Stokes equation, Euler's equation of motion, application to fluid flow problems, pipe flow, plane,
curved, stationary and moving vanes, sluice gates, weirs, orifice meters and Venturi meters.
Dimensional Analysis and Similitude : Buckingham's Pi-theorem, dimensionless parameters, similitude theory, model
laws, undistorted and distorted models.
Laminar Flow : Laminar flow between parallel, stationary and moving plates, flow through tube.
Boundary layer : Laminar and turbulent boundry layer on a flat plate, laminar sublayer, smooth and rough boundaries,
drag and lift.
Turbulent flow through pipes : Characteristics of turbulent flow, velocity distribution and variation of pipe friction factor,
hydraulic grade line and total energy line, siphons, expansions and contractions in pipes, pipe networks, water hammer in
pipes and surge tanks.
Open channel flow : Uniform and non-uniform flows, momentum and energy correction factor, specific energy and
specific force, critical depth, resistance equations and variation of roughness coefficient, rapidly varied flow, flow in
contractions, flow at sudden drop, hydraulic jump and its applications, surges and waves, gradually varied flow,
classification of surface profiles, control section, step method of integration of varied flow equation, moving surges and
hydraulics bore.
HYDRAULIC MACHINES AND HYDROPOWER :
Centrifugal pumps—Types, characteristics, Net Positive Suction Height (NPSH), specific speed. Pumps in parallel.
Reciprocating pumps, Airvessels, hydraulic ram, efficiency parameters, Rotary and positive displacement pumps,
diaphragm and jet pumps.
Hydraulic turbines, types, classification, choice of turbines, performance parameters, control, characteristics, specific
speed.
Principles of hydropower development, Types, layouts and Component works. Surger tanks, types and choice. Flow
duration curves and dependable flow. Storage and pondage. Pumped storage plants. Special features of mini, micro-hydel
plants.
Part-D : GEO-TECHNICAL ENGINEERING
Types of soil, phase relationships, consistency limits, particle size distribution, classification of soil, structure and clay
mineralogy.
Capillary water and structural water, effective stress and pore water pressure, Darcy's, Law, factors affecting
permeability, determination of permeability, permeability of stratified soil deposits.
Seepage pressure, quicksand condition, compressibility and consolidation, Terzaghi's theory of one dimensional
consolidation, consolidation test.
Compaction of soil, field control of compaction. Total stress and effective stress parameters, pore pressure coefficients.
Shear strength of soils, Mohr Coulomb failure theory, Shear tests.
Earth pressure at rest, active and passive pressures, Rankine's theory Coulomb's wedge theory, earth pressure on retaining
wall, sheetpile walls, Braced excavation.
Bearing capacity, Terzaghi and other important theories net and gross bearing pressure.
Immediate and consolidation settlement.
Stability of slope, Total Stress and Effective Stress methods, Conventional methods of slice, stability number.
Subsurface exploration, methods of boring, sampling, penetration tests, pressure meter tests.
Essential features of foundation, types of foundation, design criteria, choice of type of foundation, stress distribution in
soils, Boussinessq's theory, Newmark's chart, pressure bulb, contact pressure, applicability of different bearing capacity
theories, evaluation of bearing capacity from field tests, allowable bearing capacity, Settlement analysis, allowable
settlement.
Proportioning of footing, isolated and combined footings, rafts, buoyancy rafts, Pile foundation, types of piles, pile
capacity, static and dynamic analysis, design of pile groups, pile load test, settlement of piles, lateral capacity.
Foundation for Bridges. Ground improvement techniques—preloading sand drains, stone column, grouting, soil
stabilisation.
PAPER-II
Part-A : CONSTRUCTION TECHNOLOGY, EQUIPMENT, PLANNING AND MANAGEMENT
1. CONSTRUCTION TECHNOLOGY :
ENGINEERING MATERIALS :
Physical properties of construction materials : Stones, Bricks and Tiles; Lime, Cement and Surkhi Mortars; Lime
Concrete and Cement concrete. Properties of freshly mixed and hardened concrete, flooring Tiles, use of ferro-cement,
fibre-reinforced and polymer concrete, high strengthconcrete and light weight concrete. Timber : Properties and uses;
defects in timber, seasoning and preservation of timber, Plastics, rubber and damp-proofing material, termite proofing,
Material for Low cost housing.
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CONSTRUCTION :
Building components and their functions; Brick masonry : Bonds, jointing. stone masonry. Design of Brick masonry
walls as per LS. 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 efficent building; provisions of National Building Code.
Building estimates and specifications; cost of works; valuation.
2. CONSTRUCTION EQUIPMENT :
Standard and special types of equipment, Preventive maintenance and repair, factors affecting the selection of equipment,
econimical life, time and motion study, capital and maintenance cost.
Concreting equipments : Weigh batcher, mixer, vibrator, batching plant, Concrete pump.
Earth-work equipments : Power shovel, hoe, bulldozer, dumper, trailors and tractors, rollers, sheep foot roller.
3. CONSTRUCTION, PLANNING AND MANAGEMENT :
Construction activity, schedules, job layout, bar charts, organization of contracting firms, project control and supervision.
Cost reduction measures.
Newwork analysis : CPM and PERT analysis, Float Times, crashing of activities, contraction of network for cost
optimization, updating, Cost analysis and resource allocation.
Element of Engineering Economics, methods of appraisal, present worth, annual cost, benefit-cost, incremental analysis.
Economy of scale and size. Choosing between alternatives including level of investment. Project profitability.
Part-B : SURVEY AND TRANSPORTATION ENGINEERING
Survey : Common methods of distance and angle measurement, plane table survey, levelling, traverse survey,
triangulation survey, corrections and adjustments, contouring, topographical map. Surveying instruments for above
purposes. Tacheometry. Circular and tansition curves. Principles of photogrammetry.
Railways : Permanent way, sleepers, rail fastenings, ballast, points and crossings, design of turn outs, stations and yard,
turntables, signals and inter-locking, level-crossing. construction and maintenance of permanent ways : Superelevation,
creep of rail, ruling gradient, track resistance, tractive efforts, relaying of track.
Highway Engineering : Principles of highway planning, Highway alignments. Geometrical design : Cross section,
camber, superelevation, horizontal and vertical curves, Classification of roads : low cost roads, flexible pavements, rigid
pavements. Design of pavements and their construction, evaluation of pavement failure and strengthening.
Drainage of roads : Surface and sub-surface drainage.
Traffic Engineering : Forecasting techniques, origin and destination survey, highway capacity. channelised and
unchannelised intersections, rotary design elements, markings, signs, signals, street lighting; Traffic surveys. Principle of
highway financing.
Part-C : HYDROLOGY, WATER RESOURCES AND ENGINEERING
Hydrology : Hydrological cycle, precipitation, evaporation, transpiration, depression storage, infiltration, overland flow,
hydrograph, flood frequency analysis, flood estimation, flood routing through a reservoir, channel flow routing-
Muskingam method.
Ground water flow : Specific yield, storage coefficient, coefficient of permeability, confined and unconfined aquifers,
aquitards, radial flow into a well under confined and unconfined conditions, tube wells, pumping and recuperation tests,
ground water potential.
Water Resources Engineering : Ground and surface water resources, single and multipurpose projects, storage capacity of
reservoirs, reservoir losses, reservoir sedimentation, economics of water resources projects.
Irrigation Engineering : Water requirements of crops : consumptive use, quality of water for irrigation, duty and delta,
irrigation methods and their efficiencies.
Canals : Distribution systems for canal irrigation, canal capacity, canal losses, alignment of main and distributory canals,
most efficient section, lined canals, their design, regime theory, critical shear stress, bed load, local and suspended load
transport, cost analysis of lined, unlined canals, drainage behind lining.
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.
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Water storage and distribution : Storage and balancing reservoirs : types, location and capacity. Distribution systems : layout,
hydraulics of pipe lines, pipe fittings, valves including check and pressure reducing valves, meters, analysis of
distribution systems, leak detection, maintenance of distribution systems, pumping stations and their operations.
Sewerage systems : Domestic and industrial wastes, storm sewage—separate and combined systems, flow through
sewers, design of sewers, sewer appurtenances, manholes, inlets, junctions, siphon. Plumbing in public buildings.
Sewage characterisation : BOD, COD, solids, dissolved oxygen, nitrogen and TOC. Standards of disposal in normal
water course and on land.
Sewage treatment : Working principles, units, chambers, sedimentation tank, trickling filters, oxidation ponds, activated
sludge process, septic tank, disposal of sludge, recycling of waste water.
Solid waste : Collection and disposal in rural and urban contexts, management of long-term ill-effects.
Environmental Pollution : Sustainable development. Radioactive wastes and disposals. Environmental impact assessment
for thermal power plants, mines, river valley projects. Air pollution. Pollution control acts.
FORESTRY

PAPER-I

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

Section B
1. Agroforestry, Social Forestry, Joint Forest Management and Tribology :
Agroforestry—scope and necessity; role in the life of people and domestic animals and in integrated land use, planning
especially related to (i) soil and water conservation; (ii) water recharge; (iii) nutrient availability to crops; (iv) nature and
eco-system preservation including ecological balances through pest-predator relationships and (v) providing
opportunities for enhancing bio-diversity, medicinal and other flora and fauna. Agroforestry systems under different
agro-ecological zones; selection of species and role 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.
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3. Environmental Conservation and Biodiversity :
Environment—components and importance, principles of conservation, impact of deforestation; forest fires and various
human activities like mining, construction and developmental projects, population growth on environment.
Pollution—types, global warming, green house effects, ozone layer depletion, acid rain, impact and control measures,
environmental monitoring; concept of sustainable development. Role of trees and forests in environmental conservation;
control and prevention of air, water and noise pollution. Environmental policy and legislation in India. Environmental
Impact Assessment. Economic assessment of watershed development vis-a-vis ecological and environmental protection.
4. Tree Improvement and Seed Technology :
General concept of tree improvement, methods and techniques, variation and its use, provenance, seed source, exotics;
quantitative aspects of forest tree improvement, seed production and seed orchards, progeny tests, use of tree
improvement in natural forest and stand improvement, genetic testing programming, selection and breeding for resistance
to diseases, insects, and adverse environment; the genetic base, forest genetic resources and gene conservation 'in-situ’'
and 'ex-situ', Cost-benefit ratio; economic evaluation.

PAPER-II

Section A
1. Forest Management and Management Systems :
Objective and principles; techniques; stand structure and dynamics, systained yield relation; rotation, normal forest,
growing stock; regulation of yield; management of forest plantations, commercial forests; forest cover monitoring.
Approaches viz., (i) site-specific planning, (ii) strategic planning, (iii) approval, sanction and expenditure, (iv)
Monitoring, (v) Reporting and governance. Details of steps involved such as formation of Village Forest Committees,
Joint Forest Participatory Management.
2. Forest Working Plan :
Forest planning, evaluation and monitoring tools and approaches for integrated planning; multipurpose development of
forest resources and forest industries development; working plans and working schemes, their role in nature
conservation, bio-diversity and other dimensions; preparation and control. Divisional Working Plans, Annual Plan of
Operations.
3. Forest Mensuration and Remote Sensing :
Methods of measuring—diameter, girth, height and volume of trees; form-factor; volume estimation of stand, current
annual increment; mean annual increment. Sampling methods and sample plots. Yield calculation; yield and stand tables,
forest cover monitoring through remote sensing; Geographic Information Systems for management and modelling.
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
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and forest regeneration in absorption of CO?2. Rotational and controlled grazing, different methods of control against
grazing and browsing animal; effect of wild animals on forest regeneration, human impacts; encroachment, poaching,
grazing, live fencing, theft, shifting cultivation and control.
4. Forest Economic and Legislation :
Forest economics—fundamental principles, cost-benefit analysis; estimation of demand and supply; analysis of trends in
the national and international market and changes in production and consumption patterns; assessment and projection of
market structures; role of private sector and cooperatives; role of corporate financing. Socio-economic analyses of forest
productivity and attitudes; valuation of forest goods and service.
Legislation—History of forest development; Indian Forest Policy of 1894, 1952 and 1990. National Forest Policy, 1988
of People's involvement, Joint Forest Management, Involvement of women; Forestry Policies and issues related to land
use, timber and non-timber products, sustainable forest management; industrialisation policies; institutional and structural
changes. Decentralization and Forestry Public Administration. Forest laws, necessity; general principles, Indian Forest
Act, 1927; Forest Conservation Act, 1980; Wildlife Protection Act, 1972 and their amendments; application of Indian
penal Code to Forestry. Scope and objectives of Forest Inventory.
GEOLOGY

PAPER-I

Section A
(i) General Geology :
The Solar System, meteorities, origin and interior of the earth. Radioactivity and age of earth; 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.
(iii) Structural Geology :
Principles of geologic mapping and map reading, projection diagrams, stress and strain ellipsoid and stress-strain
relationships of elastic, plastic and viscous materials. Strain markets in deformed rocks. Behaviour of minerals and rocks
under deformation conditions. Folds and faults—classification and mechanics. Structural analysis of folds. foliations,
lineations, joints and faults, unconformities. Superposed deformation. Time—relationship between crystallization and
deformation. Introduction to petrofabrics.

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

PAPER-II

Section A
(i) Mineralogy :
Classification of crystals into systems and classes of symmetry. International system of crystallographic notation. Use of
projection diagrams to represent crystal symmetry. Crystal defects. Elements of X-ray crystallography.
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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.
(i) 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—legislative
measures in India.

MATHEMATICS

PAPER-I

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

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.
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Dynamics, Statics and Hydrostatics :
Degree of freedom and constraints, rectilinear motion, simple harmonic motion, motion in a plane, projectiles,
constrained motion, work and energy, conservation of energy, motion under impulsive forces, Kepler's laws, orbits under
central forces, motion of varying mass, motion under resistance.
Equilibrium of a system of particles, work and potential energy, friction, common catenary, principle of virtual work,
stability of equilibrium, equilibrium of forces in three dimensions.
Pressure of heavy fluids, equilibrium of fluids under given system of forces, Bernouilli's equation, centre of pressure,
thrust on curved surfaces, equilibrium of floating bodies, stability of equilibrium, metacentre, pressure of gases.
Vector Analysis :
Scaler and vector fields, triple products, differentiation of vector function of a scalar variable, Gradient, divergence and
curl in cartesian, cylindrical and spherical coordinates and their physical interpretations. Higher order derivatives, vector
identities and vector equations.
Application to Geometry : Curves in space, curvature and torsion, Serret-Frenet's formulae, Gauss and Strokes' theorems,
Green's identities.
PAPER—II

Section A

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

Section B
Partial Differential Equations :
Curves and surfaces in three dimensions, formulation of partial differential equations, solutions of equations of type
dx/p=dy/q=dz/r, orthogonal trajectories, Pfaffian differential equations; partial differential equations of the first order,
solution by Cauchy's method of characteristics; Chapiet's method of solutions, linear partial differential equations of the
second order with constant coefficients, equations of vibrating string, heat equation, laplace equation.
Numerical Analysis and Computer Programming :
Numerical methods : solution of algebraic and transcendental equations of one variable by bisection, Regula-Falsi and
Newton-Raphson methods, solution of system of linear equations by Gaussian elimination and gauss-Jordan (direct)
methods, Gauss-seidel (iterative) method. Newton's (forward and backward) and Lagrange's method of interpolation.
Numerical integration : Simpson's one-third rule, trapezoidal rule, Gaussian quadrature formula.
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.
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MECHANICAL ENGINEERING
PAPER-I

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

PAPER—I

SECTION A
1. Classical Mechanics
(a) Particle Dynamics.
Centre of mass and laboratory coordinates, conservation of linear and angular momentum. The rocket equation.
Rutherford scattering, Galilean transformation, inertial and non-inertial frames, rotating frames, centrifugal and Coriolis
forces, Foucault pendulum.
(b) System of Particles
Constraints, degrees of freedom, generalised coordinates and momenta. Lagrange's equation and applications to linear
harmonic oscillator, simple pendulum and central force problems. Cyclic coordinates, Hamiltonian, Lagrange's equation
from Hamilton's principle.
(c) Rigid Body Dynamics
Eulerian angles, inertia tensor, principal moments of inertia. Euler's equation of motion of a rigid body, force-free motion
of a rigid body, Gyroscope.
2. Special Relativity, waves & Geometrical Optics
(a) Special Relativity
Michelson-Morley experiment and its implications, Lorentz transformations—length contraction, time dilation. addition
of velocities, aberration and Doppler effect, mass-energy relation, simple applications to a decay process. Minkowski
diagram, four dimensional momentum vector. Covariance of equations of physics.
(b) Waves
Simple harmonic motion, damped oscillation, forced oscillation and resonance. Beats, Stationary waves in a string.
Pulses and wave packets. Phase and group velocities. Reflection and refraction from Huygens' principle.
(c) Geometrical Optics
Laws of reflection and refraction from Fermat's principle. Matrix method in paraxial optic—thin lens formula, nodal
planes, system of two thin lenses, chromatic and spherical aberrations.
3. Physical Optics
(a) Interference
Interference of light—Young's experiment, Newton's rings, interference by thin films, Michelson interferometer.
Multiple beam interference and Fabry-Perot interferometer. Holography and simple applications.
(b) Diffraction
Fraunhofer diffraction—single slit, double slit, diffraction grating, resolving power. Fresnel diffraction : half-period
zones and zone plates. Fresnel integrals. Application of Cornu's spiral to the analysis of diffraction at a straight edge and
by a long narrow slit. Diffraction by a circular aperture and the Airy pattern.
(c) Polarisation and Modern Optics
Production and detection of linearly and circularly polarised light. Double refraction, quarter wave plate. Optical
acticvity. Principles of fibre optics—attenuation; pulse dispersion in step index and parabolic index fibres; material
dispersion, single mode fibres. Lasers—Einstein A and B coefficients. Ruby and He-Ne lasers. Characteristics of laser
light—spatial and temporal coherence. Focussing of laser beams. Three-level scheme for laser operation.

SECTION B
4. Electricity and Magnetism
(a) Electrostatics and Magnetostatics
Laplace and Poisson equations in electrostatics and their applications. Energy of a system of charges, multipole
expansion of scalar potential. Method of images and its applications. Potential and field due to a dipole, force and torque
on a dipole in an external field. Dielectrics, polarisation. Solutions to boundary-value problems—conducting and
dielectric spheres in a uniform electric field. Magnetic shell, uniformly magnetised sphere. Ferromagnetic materials,
hysteresis, energy loss.
(b) Current Electricity
Kirchhoffs laws and their applications. Biot-Savart law, Amphere's law, Faraday's law, Lenz' law. Self-and mutural-
inductances. Mean and r.m.s. values in AC circuits. LR, CR and LCR circuits-series and parallel resonance. Quality
factor. Principle of transformer.
5. Electromagnetic Theory & Blackbody radiation
(a) Electromagnetic Theory
Displacement current and Maxwell's equations. Wave equations in vacuum, Poynting theorem. Vector and scalar
potentials. Gauge invariance, Lorentz and Coulomb gauges. Electromagnetic field tensor, coverance of Maxwell's
equations. Wave equations in isotropic dielectrics, reflection and refraction at the boundary of two dielectrics. Fresnel's
relations. Normal and anomalous dispersoin. Rayleigh scattering.
(b) Blackbody Radiation
Blackbody radiation and Planck radiation law-Stefan-Boltzmann law, Wien displacement law and Rayleigh-Jeans law.
Planck mass, Planck length, Planch time, Planck temperature and Planck energy.
6. Thermal and Statistical Physics
(a) Thermodynamics
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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 I
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 II & Atomic Physics
(a) Quantum Mechanics II
Particular in a three dimensional box, density of states free electron theory of metals. The angular momentum problem.
The hydrogen atom. The spin half problem and properties of Pauli spin matrices.
(b) Atomic Physics
Stern-Gerlach experiment, electron spin, fine structure of hydrogen atom. L-S coupling, J-J coupling. Spectroscopic
notation of atomic states. Zeeman effect. Franck-Condon principle and applications.
3. Molecular Physics
Elementary theory of rotational, vibrational and electronic spectra of diatomic molecules. Raman effect and molecular
structure. Laser Raman spectroscopy. Importance of neutral hydrogen atom, molecular hydrogen and molecular hydrogen
ion in astronomy. Fluorescence and Phosphorescene. Elementary theory and applications of NMR. Elementary ideas
about Lamb shift and its significance.

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

STATISTICS

PAPER—I

Probability
Sample space and events, probability measure and probability space, random variable as a measurable function,
distribution function of a random variable, discrete and continuous-type random variables, probability mass function,
probability density function, vector-valued random variables, marginal and conditional distributions, stochastic
independence of events and of random variables, expectation, and moments of a random variable, conditional
expectation, convergence of a sequence of random variables in distribution, in probability, in path mean and almost
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
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Consistency, unbiasedness, efficiency, sufficiency, minimal sufficiency, completeness, ancillary statistic, factorization
theorem, exponential family of distribution and its properties, uniformly minimum variance unbiased (UMVU)
estimation, Rao-Blackwell and Lehmann-Scheffe theorems, Cramer-Rao inequality for single and several-parameter
family of distributions, minimum variance bound estimator and its properties, modifications and extensions of Cramer-
Rao inequality, chapman-Robbins inequality, Bhattacharyya's bounds, estimation by methods of moments, maximum
likelihood, least squares, minimum chi-square and modified minimum chi-square, properties of maximum likelihood and
other estimators, idea of asymptotic efficiency idea of prior and posterior distributions, Bayes' estimators.
Non-randomised and randomised tests, critical function, MP tests, Neyman-Pearson lemma, UMP tests, monotone
likelihood ratio, generalised Neyman-Pearson lemma, similar and unbiased tests, UMPU tests for single and several-
parameter families of distributions, likelihood ratio test and its large sample properties, chi-square goodness of fit test
and its asymptotic distribution.

Confidence bounds and its relation with tests, uniformly most accurate (UMA) and UMA unbiased confidence bounds.
Kolmogorov's test for goodness of fit and its consistency, sign test and its optimality, Wilcoxon signed-ranks test and its
consistency, Kolmogorov-Smirnov two-sample test, run test, Wilcoson-Mann-whitney test and median test, their
consistency and asymptotic normality.

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

Linear Inference and Multivariate Analysis

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

distribution, Mahalanobis D2 and Hotelling's T2 statistics and their applications, and properties, discriminant analysis,
canonical correlations, one-way MANOVA, principal component analysis, elements of factor analysis.

Sampling Theory and Design of Experiments

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

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

orthogonality and balance, BIBD, missing plot technique, factorial designs : 23, 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 c charts cumulative sum chart, V-mask, single, double, multiple and sequential sampling plans for
attributes, OC, ASN, AOQ AND ATI curves, concepts of producer’s and consumer’s risks, AQL, LTPD and AOQL,
sampling plans for variables, use of Dodge-Romig and Military Standard tables.
Concepts of reliability, maintainability and availability, reliability of series and parallel systems and other simple
configurations, renewal density and renewal function, survival models (exponential, Weibull, lognormal, Rayleigh, and
both-tub), different types of redundancy and use of redundancy in reliability improvement, problems in life-testing,
censored and truncated experiments for exponential models.
II. 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, transpotation 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 queueing 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.
III. Quantitative Economics and Official Statistics
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Determination of trend, seasonal and cyclical components, Box-Jenkons method, tests for stationarity of series, ARIMA
models and determination of orders of autoregressive and moving average components, forecasting.
Commonly used index numbers—Laspeyre’s, Paasche’s and Fisher’s ideal index numbers, chain-base index number,
uses and limitations of index numbers, index number of wholesale prices, consumer price index number, index number of
agricultural and industrial production, tests for index numbers like proportionality test, time-reversal test, factor-reversal
test, circular test and dimensional invariance test.
General linear model, ordinary least squares and generalised least squares methods of estimation, problem of
multicollinearity, consequences and solutions of multicollinearity, autocorrelation and its consequences,
heteroscedasticity of disturbances and its testing, tests for independence of disturbances, Zellner’s seemingly unrelated
regression equation model and its estimation, concept of structure and model for simultaneous equations, problem of
identification-rank and order conditions of identifiability, two-stage least squares method of estimation.
Present official statistical system in India relating to population, agriculture, industrial production, trade and prices,
methods of collection of official statistics, their reliability and limitation and the principal publications containing such
statistics, various official agenices responsible for data collection and their main functions.
IV. Demography and Psychometry
Demographic data from census, registration, NSS and other surveys, and their limitation and uses, definition,
construction and uses of vital rates and ratios, measures of fertility, reproduction rates, morbidity rate, standardized
death rate, complete and abridged life tables, construction of life tables from vital statistics and census returns, uses of
life tables, logistic and other population growth curves, fitting a logistic curve, population projection, stable population
theory, uses of stable and quasi-stable population techniques in estimation of demographic parameters, morbidity and its
measurement, standard classification by cause of death, health surveys and use of hospital statistics.
Methods of standardisation of scales and tests, Z-scores, standard scores, T-scores, percentile scroes, intelligence
quotient and its measurement and uses, validity of test scores and its determination, use of factor analysis and path
analysis in psychometry.
ZOOLOGY

PAPER-I

Section A
1. Non-chordata and chordata :

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(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.

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

Section B
1. Ecology :

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

biomes and ecotones.
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(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.

II. Ethology :

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

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

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

(d) Methods of studying animal behaviour.

1. 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
I. Cell Biology :

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

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

(a) Gene structure and functions; genetic code.

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

(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.

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

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

III. Evolution :

(a) Origin of life.

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

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

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

(e) Continental drift and distribution of animals.

IV. Systematics :
(a) Zoological nomenclature; international code; cladistics.
Section B
I. Biochemistry :

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

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

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

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

(e) Bioenergetics.

IL. Physiology (with special reference to mammals)

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

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

(g) Vision, hearing and olfaction in man.

(h) Mechanism of hormone action.

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

III. 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 II
Brief particulars relating to the Indian Forest Service (vide Rule 24).
(a) Appointment will be made on probation for a period of two years which may be extended. Successful candidates will
be required to undergo probation in such place and in such manner and pass such examinations during the period of
probation as the Government of India may determine.
(b) If in the opinion of Government, the work or conduct of an officer on probation is unsatisfactory or shows that he/she
is unlikely to become efficient, Government may discharge him/her forthwith, or, as the case may be, revert him/her to
the permanent post on which he/she holds a lien, or would hold a lien had he/she not been suspended, under the rules
applicable to him/her prior to his/her appointment to the service.
(c) On the conclusion of his/her period of probation, Government may confirm the officer in his/her appointment or, if
his/her work or conduct has in the opinion of Government been unsatisfactory. Government may either discharge him/her
from the service or may extend his/her period of probation for such further period as Government may think fit.
(d) If the power to make appointment in the Service is delegated by government to any officer that officer may exercise
any of the power of Government under clause (b) and (c) above.
(e) An officer belonging to the Indian Forest Service will be liable to serve anywhere in India or abroad either under
Central Government or under State Government.
“Scale of pay:
Levels in the Pay Matrix and appointment in these Levels.— (1) Pay Matrix- The Level of pay in the Pay Matrix
admissible to a member of Service which shall be deemed to have come into force from the day of January, 2016 shall be
as follows:-

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

(i) Senior Time Scale: Level 11 in the Pay Matrix
(ii) Junior Administrative Grade: Level 12 in the Pay Matrix
(ii1) Selection Grade: Level 13 in the Pay Matrix
(C) Super Time Scale : -

(i) Conservator of Forests: Level 13A in the Pay Matrix
(i1) 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
(i1) HAG+ Scale: Level 16 in the Pay Matrix
(iii) Apex Scale: Level 17 in the Pay Matrix

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

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

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

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

() Retirement Benefits—Officers of the Indian Forest Service Appointed on the basis of Competitive
Examination are governed by the All India Service (Death-cum-Retirement Benefits) Rules, 1958, as amended from time
to time.
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APPENDIX III
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.
The medical examination shall be conducted in respect of the candidates who have been declared finally successful on
the basis examination and shall consist of entire medical examination which the medical board may prescribe for a
candidate, including Radiographic Examination of the chest (X-ray test). The Government of India reserve to
themselves, absolute discretion to reject or accept any candidate after considering the report of the Medical Board.]
1. To be passed as fit for appointment, a candidate must be in good mental and bodily health and free from any physical
defect likely to interfere with the efficient performance of the duties of his/her appointment.
NOTE :
(a) : Only Low Vision category candidates with benchmark disability as stated in RPwD Act, 2016;
(b) :Only Partially Deaf category candidates with benchmark disability as stated in RPwD Act, 2016;
(c): Locomotor disability: sub-category :
@) Leprosy Cured- provided that the candidate fulfills all other requisite physical and medical parameters at par with
non-PH category candidates
(ii))  Acid Attack — provided that the candidate fulfills all other requisite physical and medical parameters at par with
non-PH category candidates. If such a candidate is visually and/or hearing impaired (partially deaf), then he/she should
meet the physical and medical parameters prescribed for Visually and/or Hearing impaired (Partially Deaf) candidates
respectively.
2. Walking test: The male candidate (both PH and non-PH) will be required to qualify in walking test of 25 kilometres to
be completed in 4 hours and female candidates (both PH and non-PH) 14 kilometres to be completed in 4 hours. The
arrangement for conducting this test will be made by the Director General of Forests, Government of India so as to
synchronise with the sitting of the Medical Board.

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

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

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



[«rT I-@ve 1] YRA ohT TSI : STHIYROT 83

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

The Indian Forest Service is a technical service.

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

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

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

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

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

Provided that in case a candidate is found unfit on ground of high myopia, the matter shall be referred to a special board
of three opthalmologists to declare whether this myopia is pathological or not. In case it is not pathological the candidate
shall be declared fit, provided he fulfills the visuals requirements otherwise.

(2) Colour Vision—(i) The testing of colour vision shall be essential.

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

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

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

NOTE : For appointment to the Indian Forest Service, Lower Grade of colour vision will be considered sufficient.

(3) Field of Vision.—The field of vision shall be tested in respect of all services by the confrontation method where such
test gives unsatisfactory or doubtful results' the field of vision should be determined on the perimeter.

(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 therefore 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.

(i1) With subjects over 25 years of age the general rule of 110 plus half the age seems quite satisfactory.

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

Method of taking Blood Pressure

The mercury manometer type of instrument should be used as a rule. The measurement should not be taken with in
fifteen minutes of any exercise of excitement. Provided the patient and particularly his arm is relaxed, he may be either
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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 :

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

(D) Marked or total deafness Fit for non-technical jobs if the
in one ear other for deafness is upto 30 decibles in
being normal. higher frequency.
2) Perceptive deafness in Fit in respect of both technical and
both ear in which some  non-technical jobs if the deafness is improvement is
possible upto 30 decibles in speech by a hearing aid. frequencies of 1000 to
4000 HZ.
3) Perforation of tympanic (i) One ear normal other ear
membrane of central or  perforation of tympanic membrance Marginal
type. 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 (i) Either ear normal hearing other ear
cavity sub normal Mastoid cavity Fit for both technical/ hearing  on
one side/on non- technical jobs.
Both side (ii) Mastoid cavity of both sides. Unfit for technical jobs
Fit for non-technical jobs if hearing improves to 30
Decibles in either ear with or without hearing aid.
4) Persistently discharging  Temporarily unfit for both technical
ear operated/un-operated. and non-technical jobs.
(6) Chronic inflammatory/ (i) A decision will be taken as per

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

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

(c)  that his/her teeth are in good order and that he/she is provided with dentures where necessary for effective

mastication (well filled teeth will be considered as sound);

(d)  that the chest is well-formed and his/her chest expansion sufficient; and that his/her heart and lungs are

sound;

(e)  that there is no evidence of any abdominal disease;

(€3) that he/she is not ruptured;

(g)  that he/she does not suffer from hydrocele, a severe degree of varicose veins or piles;

(h)  that his/her limbs, hand and feet are well formed and developed and that there is free and perfect motion

of all his joint;

1) 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.

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.
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A lady doctor will be co-opted as a member of the Medical Board whenever a woman candidate is to be
examined.

The report of the Medical Board should be treated as confidential.

In case where a candidate is declared unfit for appointment in the Government Service the grounds for rejection
may be communicated to the candidate in broad terms without giving minute details regarding the defects pointed out by
the Medical Board.

In case where a Medical Board considers that a minor disability disqualifying a candidate for Government
service can be cured by a treatment (medical or surgical) a statement to that effect should be recorded by the Medical
Board. There is no objection to a candidate being informed of the Board's opinion to this effect by the appointing
authority and when a cure has been affected it will be open to the authority concerned to ask for another Medical Board.

In the case of candidates who are to be declared Temporarily unfit the period specified for re-examination
should not ordinarily exceed six months of the Maximum. On re-examination after the specified period these candidates
should not be declared temporarily unfit for a further period but a final decision in regard to their fitness for appointment
or otherwise should be given.

(a) Candidate's Statement and declaration :
The candidate must make the statement required below—prior to his/her Medical examination and must sign the
Declaration appended thereto. Their attention is specially directed to the warning contained in the Note below:—
1. State your Name in full
(in block letters)
2. State your age and birth place ...t
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 7 .......... ccceceevveveererresuenens
5. Furnish the following particulars concerning your family :

Father’s age Father’s age No. of No. of
if living and at death and brothers brothers
state of cause of death living, their dead, their
health ages and ages at death
state of health and cause of death
1.
2.
3.
Mother’s Mother’s No. of No. of
age if age at death sisters sisters
living and and cause living, their dead, their
state of of death ages and ages at death
health state of health and cause of death
1.
2.
3.

6. Have you been examined by Medical Board before? .............cccccceceeviinnee.
7. If answer to the above 1is 'Yes' please state what services you were examined for ?
8. Who was the examining authority ? ........cccccocevvevinienniene
9. When and where was the Medical Board held ...........cccccocevevinininninennne
10. Result of the Medical Board examination, if communicated to you or if KNOWN ........cccceveeiiines wovenieniencneninencncseenene
11. All the above answers are to the best of my knowledge & belief, true and correct and I shall be liable for action under
law for any material infirmity in the information furnished by me or suppression of relevant material information. The
furnishing of false information or suppression of any factual information would be a disqualification and is likely to
render me unfit for employment under the Government. If the fact that false information has been furnished or that there
has been suppression of any factual information comes to notice at any time during my service, my services would be
liable to be terminated.
Candidate's Signature
Signed in my presence
Signature of the Chairman of the Board
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PROFORMA—I

Report of Medical Board on ..........cccceeveneeineninicieciineceeeeeeene (name of candidate) physical examination.
1. General Development : Good................ Fair............... Poor Nutrition................... Thin ...coceeenee Average ................
Obese ....ccovvvviviiinins Height .....ccoooeiiiiiiine Best Weight .......ccccceeeeine When ? ...cccoeveenenn Any recent change
in Weight ......ccoceevennnen. Temperature ...........ccceceevuneeenenne
2. Girth of chest :—
(1) After full inspiration
(2) After full expiration
Skin : Any obvious disease
3. Eyes :(—
(1) Any diS€ase ......ccccccevvevenenrereniennenne
(2) Night Blindness ........ccecceeuvueeeeneienennnes
(3) Defect in colour ViSion ...........cccceevvveeeeeeeeennnnn.
(4) Field of vision
(5) Visual acuity
(6) Fundus Examination .........cccccoeevvveeeeineeeeennns

Acuity of Vision Naked eye With glasses Strength of glasses

Sph. Axix Cy.

Distant Vision
R.E.
L.E.
Near Vision
R.E.
L.E.
Hypermetropia
(manitest)
R.E.
L.E.
4. Ears : Inspection .........cccceceververenennenne
Hearing : Right Ear........ccccoceeeinniiiinicnne. Left Ear ...ccoccoveveveniniccie,
5.Glands......cccooiiiiiiiiicieene, Thyroid .....ccoceeevveernecinieeene
6. Condition Of teeth........ccerevirieiiinenirienincreree e
7. Respiratory System; reveal. Does Physical examination anything abnormal in the respiratory organs?
If yes, explain fully.
8. Circulatory System:—

(a) Heart, Any organic lesions? ...........c.ccceeeenene Rate Standing..........ccceueueeee.
After hopping 25 times..........cceceeveenenneenne
2 minutes after hopping........c...cecevveneeviennenn.

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

9. Abdomen : Girth........c.ccceuenneeee. Tenderness............c.....
Hernia.......cccocoevivvecinnennnen.

(a) Palpable............c....... Liver....ccooeeene Spleen.............

Kidneys.....ccccoovenieneeniniennen. Tumours.........ccecveveeveenne

(b) Haemorrhoids......................... Fistula.....cccccooeeveeiennnns

10. Nervous System : Indication of nervous or mental disability ..........cc.ccccevvievennnnnne.

11. Loco-Motor System : Any abnormality .........ccc.ce.c.....

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

(d) Sugar
(€) CaSES.ciuirieeiieeite ettt ettt

(£) CellS.enuiiiieieeieieeeee 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 (I) : The Board should record their findings under one of the following three categories:

@) Fit o
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(ii) Unfit on account of ..........cccceevverurenen.

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

NOTE (II) 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
DB 0 3 AN T
(in block letters)
2. Roll No. :
Candidate's Signature
Signed in my presence
Signature of the Chairman of the Board
To be filled-in by the Medical Board
Note : The Board should record their findings under one of the following three categories in respect of chest X-ray test
of the candidate.
Name of the candidate...........cccoevvveieniiieiireincieieeenen
(1) FIE it
(ii) Unfit on account of
(iii) Temporarily unfit on account of

Place:
Date :
Chairman
Signature Member
Member

Seal of the Medical Board
Appendix-1V
Functional Classifications and Physical Requirements for Persons with Benchmark Disability suitable and
identified for Indian Forest Service Examination

Category(ies) for which Identified Functional Classification Physical Requirements
(€9) @ 3

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

Leprosy Cured, Acid Attack Victims only)

(ii) Low Vision LV MF, PP, S, ST, W, L,.C, RW, H,
KC, BN

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

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

This is to certify that, I have excaminaed Mr./Ms./Mrs............c.ccooiiiiiiin.e (name of the candidate with
benchmark disability), a person with ......................... (nature and percentage of disability as mentioned
in the certificate of disability), S/o/D/o.........c..coceveiiini. ,oa 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).
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Appendix - VI

Letter of Undertaking for Using Own Scribe
(To be filled by the candidates online to the Commission)

Lo , acandidate with.......................l. (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 ................cooooiiiiine (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:
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