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iR, 99 iR Serary ufkad Wi
SfrgET
= feeeft, 22 Wer, 2017
frem
H. 17011/01/2017- 3T T TH. - II.— R o4 o Rfgaai & fow 2017 # 991 @ik Qe ST gR0T ot ST oeft
g wien & a9 o SHeRl & foe i fre ST w € -

AT o7 Ja W # <1 =)0 g - IRfves geiten wdian fSreeh =g game fafead wdan aen wmereRr 29 | 9lEn 1 gHa
=07 fSrEeRT A IRAE a9 a1 () ThET 26T, % fou Swged @en | Sefeart @ fafae e (wRfvew) wdhen (sue
e 38 YRR The & ® § S Sem) B o 2 sTafar gem g

2. 39 YO&N & URUM & SR W o WM are Rfsdi o1 g amm g7 9 foee u Aifem | fAfde &t s
FTyfaa Stfadl, sTgfed sHetadl, o= frsgl il don it &9 § 1M St & Sefieani & fore Rl & smem
THR gR1 Fuifa w9 3 frw s
3. 38 TE H e a1l Ysh SEHIGAR i S ST U 2 B 91 GAE | S i qfa < Set |

W T8 ol o o1 g il o Sefieari o T erqad STl =t | i 2, serd feh o er=ren &9 @ s & |

T ST 1 G § TG 98 HiaeY STIgfaa Siia/STIgad S o =12 90 SFHGaR] W @R] 781 rT |

o9rd =8 off fop Aiifier w0 @ G forrain Sigam =1 SaA € STeret ST7Ad B fSian for Sueh w9e@ & o7 SeHiga sl
S e w9 @ foeneri T2 9% 39 I & e € fop g o 4 geitud aniite w9 9 fashei sefeam A st
% U B I8 B TR Y 9 fashetin 37 Sial o1 Sucted 2t S foh TR SHfiqarl ot ar] B9 ol STRE 1 Ui
Excica i ERIUl
fouqoft 1 : =f Swficar wden # fheht T = iferek woa-eit # o : THEn Ta1 § @ ag wwe foran S f See U SR

T Y e g
feoquft 2 : afg FE SHIGAR aga: URftwe oden & frdt t IR § gfmfad @@ @ @ 9RdE 99 Jar (vuE) wliEn &
IHICaR & &9 H I% que foran S foh 39 wien & folu U sTeeR e o feen ¥
feoauft 3+ e s RO SR % © BN & Srer[e SFHIGaR w1 adien | Suferfd 1 dea Tk vare fm s
4. T eh T ST I8 qden 39 et & uRkfere-1 8 fuifa €01 9 o

1028G1/2017 (1)
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YRt SR Fo TEn w1 aRE SR T st gy fAeifi fhe smd
5. SR AT A -
() W &1 T &, &
(@) It ht UST B, A
(1) 92 T ISR, A
(=) T foeerdt sRomeff & S ARG H WE T4 W WA K TS 1 OSHAL, 1962 W UEA WRA I A T,
a0
(®) T 9RATT & 1 Al 2, Sl IRA § TAE €9 § T H1 5991 9 Uieh e, a1, sficient, Hif=n, e, dge T
e, srfteran, weret, SR, sforifun & et stient <9t oiR fomraam | wRa st &
T W (@), (), () iR () T & Tl T 9Tt SHICIR & IH 9 GhR §RT &1 741 arsiet JHmor-
e B =8y |
TG 3oficar &1 off 3 9hen # yau foan s vl § f59s o § 9 YHI-Us W R STevds 8 fheg ST
Frgfe Tt YRA TRHR SR 3T Traeel § U1 JHO-T5 SR R fGu i & 91g & 91 S 9ehal §1
6. (%) IHRAR & foIU eavas ¥ foh ST 3T weel 37T, 2017 Wi 21 98 G &1 T 2, foeg 32 a9 7 g8 &, 27eiq
IHHT S 2 T, 1985 ¥ gt 31 Uelt 31T, 1996 & oIS el g7l &l |
(@) TR feifa stfoeran g § frefafea fefat § ge < s awd ¢ -
(1) 3fe 3eficaR, fordt eTggfea Sfd =1 srggfead St &1 2, @ 1fes 9 s1fes 5 a9 |
(2) o= Tt SRl & 37 SHIRAR & AW § ifieshan T a9 deh Sl T8 SHIRARI & o @F] STRE
™ & I &
(3) TH 3HgaR} & At #, f98H 01 SHad, 1980 ¥ 31 foUwR, 1989 T i 3TaTY % IR ATHIRVA ST
qq FIHR TF | s1ferarg fran &1, Afasraq 5 ad 9 |
(4) & qaed & 3 KU % "Hel § Ak § Aok 79 o 7 S ot fageht <o & W wee § sreren
3TN T &5 H WISt HHETE & SR, fomaT gu qen 3o uitummeersy e gu
(5) f5 yaqd Afhi IR FHHEE U AfeRRE TadeRTel wHIeH U SR/ sTeqehTena dan wHed
T SAfRTRE! Tfed 3 Teell 31T, 2017 1 FH Y HH 5 99 i A a1 w1 § R S (1) FEER @A
AT o STYR R TE@ 7 SR 21 FROT F FERTA & THIT R FEYE gU €, 310 o off afmfer €,
ST FTdeRTeT TRelt ST, 2017 | T 94 & TR YU A1 R, A1 (2) Hf7eh Tan # g2 yifias svdwran =
(3) STTEAT & HRU HIEHH GU & 3T HHe 1 Afeeh ¥ 31faeh qi o aeh |
(6) STUThRTET HHIIE U< TR/ AThTel= Jer HHIH Wa TferiEl & S Amar §, fS=H Jgelt
3TTE, 2017 1 Hf7eh Ha1 & 5 94 &1 Jan w1 YR s1afy g X ot § AR e wrefea 5 ad @
A off sgrEn T ¥ qen S Wl | e WA U YHI-US W el © T o fafae IR & fag
FMAST Y Hehd § IR 997 31 R g 7@ I 81 %1 a0@ & 19 718 & Al W 3¢ IR ¥
e feran ST, stfiehan 5 96 |
(7) o7iferR gfte qen srevrate SAfoRml & "el § STehan 10 99 T |
feoquft 1 : sgfea Sfd qen orgfed SHefa & o7 fUsg ot | defid 3 Seicar st 3wdaa fam 5 (@) & fordt o=
W 1 S yagd AfTRi, S q9 HYHR T § Ay & a9t Sifres gfie qun saventua safaqdt st
goft o sicrta o1 ¥, < Sforll & st <t ST aTelt TeRt S WE-we WTd A & U 8|
feuquft 2 ; yaqe e =t 37 Al W ] M 9% I9-9Ha W g gage e (fafaa & o) we §
TsmR) T, 1979 & o1efi yaqd e & &9 # wRenford foran sman €1
feuquf} 3 ; STAHRTET HHE T STIURTE]/SATTRIC Fal & HHeH W< Tfeekial |fed 9 yaqd dfeh qen FHHed
SferehTdl, S T & ST W YaTed gU e, 3 SugEd a9 5(@)(5) a1 (6) & 31 o1y wwn # e T &
ST |
feoquft 4 : I Fom 5(@)(7) & ST T H B2 & deNE URING €9 § I4H IHIGAR &1 gfa gg oo ® ot
foram foan < gl & 5@ 9% (TRHR A1 e wies, Stan off amen 2, g feifa wifes ademn & @)
TEHR 5N TR €9 § 184 IHicar] &1 sTeifed Hafea deneii/agi & fau fuifa sifite wd fafen ament
1 STIETST T U HIA A |
ST e 1 Breht fuifta oy T # foret off feafa & e 7 & st
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3NN S &1 98 AR WHR HIa1 § S Bfewernm a1 meafys fommea Sed & -3t =1 fdt yrdr fovafaemer
R Bfechoiem & Tushel O T yuo-u A1 TRt favafaamea grn st Sfewem & Rt § o &) T @ oiR 9%
51 fovafaeme™ & ggfad Wi gr1 woiford 21 =1 Seaak Areafis aie a1 S9! Tk er Tie Juo-u § 5 9
I & HaY § FE T SO S foh ST FHuSel], A9U-T9, TR F7H § IR o sifqer@ & wra s qeedt 3ea
el 37 S Y707 TR el fhe S |
IeE & TH 9 H oy ' AfespervH/sead weAtas wian'! YHIv-us SR & STd SUge dehfeddh JHII-TE
qfmfad €1
feoquft 1 : SEfCAR 1 A § W@ AifeT fF SR 97 1 S dE ] W T S fF S-S W H i
TRI@ 1 Bfeherer/sam mreafiss wWia a1 g9we Then & TH-TS § ool § iR T ag # 3o uftedy &
fordt eTRIe W 7 A fa=R faran S iR 7 & iR e s
feoquft 2 : IEfiER 9% ot I W@ T 37 gR fonelt odten © yowt & fofu =1 &1 aRi@ T R a9 @ 3R S
BRI 3Y Y9 T B TSl e o S oIS SHH A1 3TN it 31 fRdt wen § fardt off enyR W uftadq A i
STAT T8t &Y ST |
7. IFICAR & IE YRA & = A1 U9 {9 Aved g/ FHafha foeell foeafamme 9 o1 99 & sfuf=Em gry onfia =1
favafaemera T em &M sifufTem, 1956 & @WUe 3 & 31fiw fovafaarea & &4 § wivft 78 et st fen deen # ura
qyrTer e wy] fafecan famm, aeafa foam, e faam, v-faam, nftrm, «ifeet, wiferst o) aof faam § o fom
e Erae Tt staea gt =nfeu steran v foqm anfrent = SSifrd &t e ferft 2t =nfeu
feuqoft 1: W& Suficar < fr TE wien § e g € 99 U w1 9 98 3@ wen | 9o & U 9 & oifea fowe
TR 1 o 3= Al et ¢, Ui oden § yow & fu omeaea-u 99 wehd €1 Afg w1 IR
foret o1éer wiien § o2 w1 A a1 9% ot yRfve Tdhen | g & fore urst 2 S SEaR ST g AR 9
Tar (gu) wen H geq & fou o iy fhd Wi 3 v udien ¥ STaeH-U9s & WY oTufard Switol
HTA T YHT0T T AT G | UG G RS o R U SECari S IR o9 Har (9H) ghE § gas T6é
e |
feoquft 2 sHeh stfafaa <t SHfiqeR et 7 8 fAfde séar & TAged ofeal W ¢ 3% 9 W& & fau o7 eTeed
T & WY WA § s Afafae steen v faum qued g deenfud favafaemea sgen g6 & fodt s
BN wenfua e el tgen fovafaene™ oM M s1fuf=H, 1956 i 9 3 & d8d 9Me favafaare™
% w9 uifta ik SEe W U 9 ST T WHIO S WA i wifeq f Hiew feult, et 7 #
fafafde T =1 faft & gougea §, @ 76 0 W @ SHear! %1 g wWian d§ afmfad 89 %1 sgafd
BRI
fouquft 3 fam uffeufas & G= @er Yo i TR Rt off Srigar =1 wder | Worsr U <1 U | Fehdl § o9 1|
ST sRmsl § ¥ w1 off a1 7 ¥ 9 foh SFHIQaR A fondlt ween g off ME 8 T when o R S A
g TR AR & HAER U@ 2 o ST SR R SHICaR F1 S9d Wien | S fean s e g1
8. STHIGAR &1 oMM & Hifeq § fauifa wig st < 2ot
9. Sl =Af Ted | & WHR ARy § ARFTE A 3w [ FHEN § T R A ST 2fEd § W gaia
FHeIfEt w1 Sfaad @ w1 R A S Ak ST & i o R W@ € S uReed (3TUSHT) W& T 2
3= fafad €1 & ot e/ faam & seas 1 gfad # fean € for 3= 30 wden & faw e fwan €1
SufieaR! I &M Wl =fey & afe =i o1 3 e & e S aien & fau staed woy/aden | S 9 g=g
STATT Jhd L FTE T ToeTdT & o SHRT MASH-TIS STaiohd fohal ST Wkl &/3eh! SHHICAR] T 1 S Tehell © |
10. T0ET | o7 & folu SHHIGaR & ST -UA 1 TR HIA TN ITH! Ul AT ST & aR § STEA &1 o
Af B
e § SaeT F arel SHeaR I gifved wX o fob o wden # yow um & fore amern i @t o g e 1 e
o 31 geft T, ford et | % o fean § ereriq fofaa wen qen safade adiemn & fau WetehR § ST 999 oHfm
BAT e 39 FAuiRa arear i 916t 1 g R W SR 2 AfG fafaa Te qen safad wieqo & foe JamehRr & 98
I AR H GAH HE R IE U1 A © foh F U w1 fR=l wal 1 QU 6 wd § @ A gR udhen & faw et
SEEAT T T & ST |
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11. Tt SAficar =) 9hen § q9 qeh 7TEl Sied fean ST 5o ae foh 39 919 21 61 Yo JEv-ue (QffRee e
TetHeH) T 2| ThE & fau STeed S & 9% SHIQARl a9d o Hadt R icaR 9 ura fRdt off ety W
foam &t e s |

12. Ifg fordll IFcaR &1 SR )1 fefataa sl o fore et aren 7T &1 a1 et =ifd 6 fean T &1 fof 397 -

(1)

(2)
(3)
(4)
(5)
(6)

(7)
(8)
(9

(10)
(11)

(12)
(13)

frefafad Tl § oot efiqar & foae wmeiA e &, e1efq -

(%) TR-T €9 G TRATE01 T YRR HLA, AT

(@) <aE e, A

(M) ThE A HH @ et frdr oft Safer b1 <Tehiel ST el SH ST s i ST <A, 31edT
W SSe KT GUEN o B, e

et o1 =afad | S0 ¥ § w1 GreE HIE R, ST

ST JHTO-T A1 T YHIO-UF Wea e € fe qei st fommer men ®, etean

T A1 g3 e TG € 1 forelt wecerqul 9o i foumn €, stern

e & fau oot Seiaml & Heiw # frefafad wremt 1 gan s, stui -

(%) TTAd a0t W T-9F i Td 9T B,

(@) uien § graf-ed Ao w9 2 Al & o) § [ TR 9w,

(1) et S YT T, A

TIeT % qHG ST qlieh ST €, STera

IR-GRARTST T STETA 1 TG A1 o, Y@t a1, 2@

e 9o H geaer i TH ST-gfEaenisii i wie, T <F arell 1 9aT 1 dfeehR i o fa SR
AT TeTEEe an TE & o feufa Ue A wnfuet §, efermn

TRIe T & fan e grt fgea e w1 we R @ o foRddt veER 1 it &fa wge 91, steran
TAET & SRA ®IE H&gd HH/ASK a1 fFEl 3171 YR 1 Seideiieh SUh0T 91 I 31961 G9R a5 & &9 H &
AT ST Wk STCT IS 3T IR0 TR hid G AT 3799 IE T T /=& 01 215 A0

e | Yo v SECAR i S fRdt o STew 1 SoetE, A

I @uel # Sfeafead At SAoEr fd off & &1 FH A FE & AU IHAW H gFA fma q, A W W
sTaiferek TRl (fRfamer IdierIe) =emman ST wehdl §, 39 91 & 39 o

() TR g 3| when #, fuet 98 IFicaR €, 987 & fau, swir Satwn S wehd §, iR steran

(@) 358 s w9 § tean U fafiee safy & fog:--

(1) ST g0 ot ST areft fordt oft udrer e1ean === & forg,

(2) = WHR g Ao fordt oft Ferd | srvaford feran s wekar 8, iR

(1) e I8 THR & 7¢fF Teel ¥ & Har | 71 d1 36 favg Suge Fami & 1€ STqemsfien ®Ram &1 S dehdl
7l

g ol o= © o 50 From & o1efie 18 wnfi @ qe 8 < St 5 9 -

(1) SieaR =1 30 Trery H fofaa Svaes S o8 &1 =18 T&qd e o1 STaeR 7 fean v &), &K

(2) AR R W 99 H T S1maed R, afe w1 21, faam 7 & foran man &

13. fafaet dar yrfrvs wdean & T Teags TR- | § T & faasar genfiifa =man o"e ofw i fafaa
[ (YRFETR ) TET s W LI Y9- || H =Ad 33% 3k UK A ol SFHIGER] s R oF dell (o) wden
(fafaa) ¥ waw fean smeem | weam wdhen (fafeq) # omim & faasmer aanfasifa =Fan o©s sie o &3 o
IHHIGER] 1 SN g SAfekical W10 v HI&TehR o feTt S[etrn S |

TR w9 ¥ fawa sHigarl & fau smfga fifsqd, afc &8 &, &1 w0 & fau s fHuifa =aam owe
3ient H STERT fTSRTIER B2 T TohaT € |

a0

STgfaa SIfd Sten Tgad Sea s1eren o7 fUsel off & IFicari &1 URIEYeE T0e & 9 STee TR- |

Td yur ghen (fafed) 4 smim g fufae amcEl 01 etaama gu safaac whian & forn wemehr &g Jamn s afq
TN 1 I8 7 B foh Swdaa St & 3Iuficart & fou sRfam Rfaaeli &1 v & fou am= aMeEl & oaR W Sfad
TIET0T B WETHR o fIu 57 TerEl & Suficar! &1 waia e # e gad T2 €1
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14.(1) Jo= wen # yeh SCar & sifqq IR W feu U et il & YR W RN g WEEHR & 91 SHICaRi
1 UM H @1 ST | Teq9ard SRR, Jo TheT & SER R vl ST arelt SRfa ffsdl o e & de4 § sHrfaa
ot = wfa SeHicart &1 e w3 & JASE ¥ SEE oIt (3T% 9 TU G 3TEe HIYSUS % T H WM SIE)
fuifia swam |

(2) RN R A Sf/STIYaa SHsa a2 o= frsg ot o IFicari &l Tgfed Sfd/sTI8fad St a1 37
fuze ot & foau smfya Rfsd #1 den a6, TR 3 g2 S fawie w1 51 & fog od 9% § fF 9 Ieficar fa1 =
frgfer < fere s €

T AT i, STYaa Ssta qen 3= sl Sforei & 577 SWicari i ST ST gr ole & fordl off =
T srEan = = 99 <vel § Ramm/ae feu fom 1 St €, R SHEST STigiad wtd, gy sea qen fregt St
& fau sfara st # €1 foran smem

15. e SHIGAR &1 TO&ThRe i o1 ford &9 H oIR frd TR 31 SY, $91 079 STEmT W 6 | ST qhemsa
% o ¥ foret i SR § T=R T8l 3|

16. Th& ¥ 99 & 91 W FRfe 1 AfUsR qa a7 faerd], 519 9 o TR &1 T Sie & 918 ggfe 7 8
S, fof Sufiear af qen yead &t gfte ¥ 39 dar § fgfed & faw & wr @ 9 2

17. (i) Rfrssk odten # o1Eeh 29 o Uverq SHHCAR &1 fowgd sy yad § o1 ‘T v’ wfeq afe sgwt fgfe
IR aF Far § &1 St § fafu= oo damif § @ or fashey &1 mafierdl & 2TUR W Seoia S 27uferd 2|

(ii) W o Fen & forq g Sefiearl W ol seed & WA yefed Heml efeied &1 Aifq @ny gl wdhen &
TRUMY & STER W 3T % THd SRR §N 3797 e & 99d fafu= Ferit & fau e mafieasl | wqfad &9 9
IEELSERIE I

18. IHITIR 1 AHFTF iR AR gfie § @t 3 =mfen ok 39 +1E Ta Wi 9w &1 g =ifer, foed o'
Heiftrg dar & i & &9 | 3T FiAl ] fHEerargas 1 9w | wR A1 fRgfa it gro SR oft feafa @,
Fruffta fafeen wen & a1g et SHfigar & o) # =g a1 w1 © 7 9% 37 eemeii w1 QU & Y Hehd1 § 1 STHT
fafo =& &t s | fafea 90an aa Sfea WEe & SR W AR gR STRifaa 9t SHieari &1 59wt &
qRiftre-3 # fou T foeru & 179 fafwc wian o =9 & qle &1 W (SiferT &) HIEH 20T | SFIGART !
ST HTet & Steren fafea aien & fore fafean are &1 w1 Yo T8 o 2T |

wEd Ig off fF TR wRe ' ¥ fama srafill & wren wWan o & fau 39 &9 & fouivsi &1 @ favm
Afgshat d1S TTfed FR Gk ¥

feuqoft : &l fmn 7 31 9%, sHfeT IFicaR! & Hae & St © fF 9 wan § yow & foau smees- a9 9 w8

fafoe o & TR & frdl TRl faferan sifyemrt 9 o1o Sie e o | Fgf 9 9ea S=ficar &1 fovg
TR i SERA S T 3R 35 W &1 ®R fF8 R &1 B A1feT 38 =R 39 fomi & uRftre-3 #
few T F 1 an Jensdt & yqaqd fawa dfeht H1 Hael wt sTavashdarei & SIIEY SRl | & W H we &
ST |

o9 IHIGaR! & e 4 =we 7 25 foraimier Yoo Fem &1 iR Afgen Sefigari & forw 4 5o # 14 fhaiie g =em
T T 1 e A amar 1 9 1 R fasiea: e ek foa fohan s 2
19. I w9 § 18 Afgqdl &1 39 fau IRfera Rfsadi & fou Reor 1 oy oF & fau uresran s€ @ s * e1emm
HfFT (TIH TR, AR wgqr 3R i wrfiert) sifuftem, 1995' 7 71

o9, for IR &9 A 38 ITigart 1 SRR srensii/mmatiees arftenter (Hemaeil/erearst) & dWey § 39
Ry UTSIT HYGUE 1 QX HIAT STUFRT SN i1 §eh Hawl 01 Wfeeh it feifia s1fema da/ag & etaanedi &t 9a & |

o, IR oTUed 3TR wafcHsh avfien ol T § 9 Teh a1 21fees B Uhd © ¢

Fe e sTamd

Tk (MF) 1. @19 (efferdi #) g fomfea fore 99 el & |
drdt (PP) 2. T T A FFh gN fhT ST ot &6 |

wa (L) 3. 3@ (fafgn) g/ fromfea fore s arel e |
%4t (KC) 4. A & I SSH T HISC 5 FHT ST a1 7 |
st (B) 5. Feheht fort T arel &1 |
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T (S) 6. I3 (= I At W) fory S ot & |
Tad (ST) 7. EE TR fhT I a1t %1 |
=g (W) 8. Id g fohT M atel &l |
T (SE) 9. T fhT I amet &1 |
= (H) 10. TR A1 ST forT ST a1el &F |
e (RW) 11, vga aen far@ee fort S amel & |
t (C) 12. ST
AT TR0

HiE e
et (BL) 1. S R T Afeh =id T |
i (BA) 2. M YT B

%. god 9gd

Q. Ihg & gaadl

T, Tefren
siuere (BLA) 3. S W qen SHT 9SId TRE |
3l (OL) 4. T W @ (ST A1 9w~

%. o Tga

@, THE HI el

T, TR
& (OA) 5. Toh YT T (S A1 < E)

%. goicl Tgd

@. I g i gaardl

T, Qeformen
amua (OAL) 6. U e 3R U T =R
Teg (MW) 7. HiEuei™ geerdn qe Hifia oRife i |
=t (B) 8. WAGH |
et (LV) 9. aAifren gfte |
= (H) 10. g |

fouquft : ST G IS TU W GEEH H TeAHH ¥

20. TR ot IFACAR 1 AHSE Hatl STRETU T A1, IR S hl = TR §RI SR ARG T Faidh = §
wifge fore SM R & fgerm | afe w1 Sefiear TRd 99 Jen Ten & A Y95 H 98 3ot il § 6 9 g 9ol 9
Heiferd € Afeh FTefiak § ot Soft 61 oTRfera g=it o6t S0t # qdicl & & o omeim & foremn €, @ smm g @
STIUY 1 WhR 7 Tohan ST | IR 4 9 fomari Safa@l o fog ot Tam fagia &1 stgaed fohan S|

Safe Sudad fagia &1 9= &9 9 ure R smom, fm ot |9 T8 9 @ 9ehd © S fre guem fase
SRfea TreEl i frdt off =t 8§ wfta &9 & Sy § Wan Aty S e 9 3R Seicar g/ STeed o St
FH HT TG & TG99 & o9 &gl IHATR (AATq 2-3 HEH 1) goTl & | TH AHal H, TEE i I 9§ TR 9e™ 8
Refad e Feieh STy W AN gR AR & R R famm fran st | when & SR fordt sefiear & wiifes ' 9 4
fowa M & WYY Ae H, IFGAR 1 9Y IEES TKA & g, S 39 99 91 Seo@ 1 T a7 fasmaiee
sifafm, 1995 % Sfarfa FMIRTIG 40% To@T THY e fashariTa & 7% €, A 3§ YRR fawaTar Joft & ofaid
STREIUT 1 TN UT &1 Heh, I Toh Fafed IFHIGAR 3T oM 19 & STTIR WRATF o7 Ja1 & fou 31=e ar & |

21. LS/ A /e SemrHa & fau Suees sReo/fEma & @Y & T5g6 SHIQaR I8 gHked
F¢ for 3 FrammEeh/Afen # fafeq Toa & STgER T8 IRE0/Emd & Thar © | STge ani/Aifed 9 Hag femmeet § fu
M SAFEY & STTAR IFHGAR! o U 794 < & TmeA H fafed wrew # stawas @t ymmr o3t Aisg g =nfen qen
T i R fafae Fen (uRfien) we, 20173 STEEA S S & HMEiia i (sifam aiie) ¥ 9ed i aii@ sifed
Bt =few

22, TH HE gEN/SH
(%) T foreht TR Sit/ge § foare foran 8, e wea @ Sifaa ufa/aeh @, =1



[am |—=vE 1] AT <hl TSI : STHTERIT 7

(@) forment ofd/aet Sifod Wwa gu 38 et Si/gey 9 faare fea 2
3o Fa # Frgfea 1 a7 S

T A =19 WHR, 39 90 9 9= & 9 fe 8 gewel qon 59 Sfi/gey § sa7 foemr fea @ 71 = ang
AT A & Tefi T foman S ek 21 iR TH 3 & 3177 3MER 2 ol 39 SHHiGaR &1 39 oM ¥ 82 < 9ot € |

23. SHIGaR &1 Yfaa fohan S € fof dan § ot & 9ot &1 fow<l &1 o I 81 34 fawiia qdamsti 61 9 &3 &t
gfte & TR NN S SEICAR 1 Ja1 H ofd 9 & 91g I et B

24, 39 Then & gr1 9 o o ferg ol h1 S W@ ® SEeht dftra < ufifire-2 § fem g

<0 @ U, 79 mRIaEs
qRfire-1
Tve-1
& H TREN
gfcrtt ahen TR < =Xl § TS i S
(1) YR a9 Far (9uM) wen & fou sefigari &1 gaten iR =97 & fau fafae dan (yrftve) wdan (sgfe
YHR); 3R
(ii) 9RdE a7 da1 wan & fau fafza ofR R &1 © ffsdl & fau seficari & =99 &g 9RdE o9 dan
(ve) wden (fafed sik wmameen) |
2. TRfeE Te § ST YRR (Fgfaeed TRl & 3 TRA-19 2 SR S @ve-11 & 3u-wve (%) § freifa fom
R 3fwan 400 it & BH | T8 THaT SHaa Haia & 3Igevd U B SIS 1 S, guH ahEn § g % fau o'
=ifyd forn T Sefieam grT URfiye e # ura st 1 et sifom Afte g fuifa wa v frn =2 smom ) o &
ey § guE e § yow e S arel Sefieari i e 39 99 39 e & WAy ¥ ol S darelt e siiad fifaas
e & H9 9RE § IS [ON SN | Th Y i YRS THET § SN g1 shadl 3Tgeh Sid foh T U STHIGAR & 36 a9 i
T G0ET | TS & T U B S o Wene udien ¥ yaw & o erren o g )
feoquft 1 : <ifer fafaa den wian @R wRdE a9 Fa1 /e & fou 99 3eicar 8 94 €, safae fafaea dan ()
T % T1eE W U I 9her & de, fafae ar (Yur) Ten iR qRdE o1 Jen (YHE) weT e &
o o= SEfGER] i STe-3TerT il TR i St | 3 e, fafae e e qen IRdE a9 den wan &
g ¥ 98 S ool Rfsqsi @ e & oER s gr fafae dan (ynfivek) wdian & e s Tw- 1

T FfAETRa =Aaq 33% 3% T L & Aee iR fafaa e (uRftven) Then & S e - | |
(WRfsrer ) TEn & we TEH h & SMUR W AR T ST |

feoqult 2 : |ft YAl o T TTerd SR fou SIH R 0T 3feh grm (S for et faeon foon o ®) faama & weet & et
T 7ol & fou geifye STge SR ST SUgE Sai 81 81 @ SM¥R W U 9IM ame fafv= sl & &9 4
RO 31k T8al § B ffed 2 |
(1) v U &% Sl & fou =R fashed ¥ 1 T U8y & fau fomi SefieaR g1 TTerd SR fean T §, 59 w9
% foru fuifta sfei 8§ 9 e faei 3iw <s wey e fag s |
(ii) afg 1 SHicar Tk A 21fereh SR a1 € 3K 57 ¥ U Sar ¥él § el off 3/ Tord S & /e A ek 3|
T & fd off Swfe S B |
(iii) =fs 18 797 @t Bl S ¢, s1efd IHGaR g/ 1 Sar Tl o 7 8, A 36 WA % fou w5 g€ T
B |
3. gu Then # fafea oien o IR wmererr s gfmfea 36 ge-11 & Su-we (@) #§ fauifa fawe @ e
uiteTes fhe & 6 weA-1 2t | We-11 (@) & T0-1 & aed feont (i1) off <& |
4. S IEiCER Yo T & fafed am § S gry ot foaehER At T <Ay o 3% Wd % ¥, 3%
we-Il & 39-"e "1 & JRU Afeae Waor & foT TR g WERR &g Tl ST | R & fat o S are
Iufiear i G ol S et fifaad o1 S & e < A g g
HEeRR & fAT 300 37 B (JAAH 36 31k | T2H) |
TYH WRie H ARl g 39 YR U i (fafed oiv marenr) e sifam I =1 fauifa &8



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

wvs-11
IRfE T guE whEn & fag den oik fasa
. YRy Tdier
T qhen ¥ @ Afed uee-u g e g U-US 200 S{ehi 1 BT
fooquft .

(1) SF Y9-u IS YR (gfoehed Ue) & &

(i) fofee T (URfiwes) wham 1 G S12RE TR- |1, 3E TR N e fau = oW s 33%
freffa frg T §

(iii) TeA-at et oiR ofirsh S st § TR feRw Sma |

(iv) wgasEy &1 faawe we-11 & 9m ‘=" # foon 7o 7

(v) SECER! 1 Je-TH o IR T ferem =nfed | fordt oft oftfeafa # 3% sar foem & foru feet st =afem
FT TN o @ TG T <t St | qenfu ifern gfie Sefieari w1 (FH W FH 40% HAFAAT) TG
e (TBT3d) i el ¥ T0aT H IR fo@ &t 1At grft | sTifvrek gfte arel SFficar i ufd == 9
e &1 X ¥ 9fd TR =iy e &1 sifaiea a9 off 9eM fohan Sem | Y&e 999 99 @ 6 i 7aty &1

BT |
@, JYH AT
(=) fafea e § fF=fafad g9-u3 29 -
proieel | T SIS 300 i
e o 11 A 300 37

v 7= 111, 1V, V &R VI 5= -2 # fuifta Sefers fawi &1 gt 3 = < fawa g7 9= € 9 fawa & < oo o
B-Tcesh U¥-9F & 200 3 |
fewor: shaer 3= gl 1 IR faAftai =1 Jeaisha foran smom S SR g WRA-- 10 (HMH 9E)  #§ feifa
A 3k 1 YT KA |
(@) & AR 1, S 3TN R FIETehR & o I S, SAfod qU&u 8 HFehR (36 IR &1 ge-11 &1
a1’ TE) SAfhad 300 3
2. Shfeus fawdt st gt
(i) =ft fom
(ii) =% gSfifer
(iii) e wd uyfafea famm
(iv) oeafa fasm
(v) @A faem
(vi) TEEA S
(vii) fofaw st
(viii) @Rt
(ix) y-foam
(x) TIftra
(xi) =it gehfad
(xii) ifaent
(xiii) wifert
(xiv) wIfor fagm
fong od =g ® fo Sefieaml & fr=fafed foamwd 1 e @ om &1 srafa 78 & st
(%) Hft fagm IR Hfu S
(@) %Y faam iR wgrder we uy) fafswan fagm |
() =fu foaam TR At
(%) @A faam iR wrEe S |



[am |—=vE 1] AT <hl TSI : STHTERIT 9

(=) nifora iR wiferant |
(=) SShifrat fooedt S st Ssifadt, T Ssifed, fafae SSifet aen =ity <Sifvad & e 3 i faw
T |
e -- IR fo fawdi & wR iR ey faero sq ufifre & @ -111 # fen T 2
qHA -
1. e & |t fawdi & gevs woemn (Fery elt) & 2
2. | UYE-TET o TR SiUSH H g fored 36 | IR 99 shad SiUsh | 7 g
3. W Ifcarad g Y9 T o fod 9 =ve o1 9 e S |
4, ITEER &1 T & IR @ fore =nfet | fordt ot oRferfa § 3% SW foen & ford fedl o= =afad &1 ger e
o i SAFATT & i | denfy, SAifvren gfie aret SiqaRl R (FE § ®H 40% BM) e WeEew (Wh1ed) Hi
e § we # Iar fere 1 STt | stifvres gfie arer sufieari @1 ufd w= ot fie i X & ufd Tw 4
e =1 e1fafiea 9a Uem foven ST | T&s U991 OF A | @i 37afd &1 86 |
fooqor ¢ (1) THTEE i U Heie v, T qad I 2Rl 3R YR 51 Wen wen faen & faw 3 few aiie
forg Hw qe sTifvre gfie arel SFHIQAR &1 Heg & §ehd §, T 9 dleh Wl STEN 51 39 Sa H S $Te¥ ar]
B 3 Tl o1 39 9 TRl STeW T St e B W AR gfie 9ol Suicar i Suiicart e H S Hehdl 7 |
39 fafiaa H9 AT N oEq e & foeg 3T e ot T Hehdl 81
feoqur ¢ (2) &9 Fadl & e forst IEcaR &1 STiftr gfte o SHHIGER asft 9T SO 59 36! gt =iy
(40%) 1o THY Afess ©| aunty, 9 i 9% gfeanfud § 39 foqa oToeT 9o & WY /%9 51 e
Taferc dre g/t fafed yar-u=1 # g S =few |
fewqur : (3) @ifvren gfe Al SHiaR! & <3 B fae gfied™ ¥ difeqd Seficamd &1 <7 &1 2rft |
5. 3TN 3T o 38 The & et ek o eft fawet & 3 ofw (FareiieE o) freifa &2 g 21
6. A fordl SHicar =1 forarae S | Ugd oes 781 Bl df SH et=en fier arel a ofeni § 9§ o ik o1e ford
S |
7. WE Hagl 99 & fad i el fed S
8. TEm & qeft fowdi # 39 =1a o1 9 T Sem for sifyeafed &m0 @ 8 W) 9, hAdg, YWEqUl & i 3R W 8
9. U THEI § T AT TH. 3TE. Th1eA! b1 YANT fohal SR
10. IFHIGAR 1 T-T31 o I feTEd 99 IR ikl & STAUsd 9 (790 1, 2, 3, 4, 5, 6 37MS) H1 & T HLA
= |
11. 3EfeIRl & T ek Har T & W (Fee) o & we7 = & fou gEfefrs (A1 9umied) TR
HheTeheledl ol TN ST i A § | T TRITHTE TR % shaleheledl o1 TaNT SHIGAR §RI1 STIf=d W1 STam=n
ST | ST | e o= § shereheiedl shl i 1 9 =1 STIAf T8l 7|
7. AT TeTor
IufieaRt 1 WETEhR garg iR froug fagri & o gra foan stmom | fred g sefiqar a1 wafior stamga 2
TR HT I 78 ¢ TF 30 Ja1 & fou sofieam 9fs & Suga § otean T2 | Sufigant & o1men &t S & 9 Shaw
fornes < fordry forerdi # 21 gae@ = W w9 7 od & Afuq 7 weTsli | off wf9 o 8 S ST = S 79 TSg =1 qW
% ofiR IR 9T w2 W@ € qen ey foamemustt ofR 5 1€ wielt # w9 o fe o ufa e gfefaa safaa 8 e
3o Bt 7
2. WIAhR Hel foie &1 Uishan Tt §, 31fg Tanenfeass waemgaa amaiard yishan €, et seva Sefieart & Amfas
Tt iR guEnett 1 wHer w1 v w1 S1fiyeTad S €, 9IS g SEICAR] 1 Mg Gashdl, STerEHcHS T8 Vi,
ggferd i iR i Tdaedr, QmfsTs e &1 A, STRfw SHFSRY, A &1 Tedt 3R &79dl & Hodihd R a9
ERAERIESIRUI

wvg [11
Tdteror &1 a1ed e
feoquft : Srfieami 1wt fean s € & 9 39 wve # fou v yrftyss qen wam wien & fag wea foero &1 eamgds
3TTAIHA Y Hifeh F3 faoi & WSTEH H1 Fraashiias deieq fwman mn g



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

HIT-0

Rfesre e
g93-931-1 (200 i) STty : 4 e
o T AR TR Heed hi AT AT |
o YRA 1 iR 3R IRT UL Ar<re |

o R Wd fava fiiei- wRd Ua forea o1 repfaeh, AR, ST e |
o RGN ToEd 3R IHA- Ui, TSHfas gumett, demdt T, T i, AfeRi dest qag, enfel
o oTfeier iR TS fashma-waa faem, TRie, TuTee, Siferst, TS & § &1 T ugd o7f |
o TR yiRkfeafast Sa-fafasma ok drem ufteds deidt g qeg, fme fag fawrs fagmma smawas 7= )
o M fam |
we-13-11 (200 3ie) sy« 3w
o SR
o HYUR HIvA Higd - AAfKh BTl
o difher o1 SR UL THIEA
o M HHSE Irgdl
o IURYT T (T R 3% Hay, foar-1 o7ft) (Il &e 1 W), kel &1 fd= (I, I dqfeten,
SRS ! FAT STE-THT & hT &N)
feoquft 1 : fafaer Jan (IRfrs) wden 1 W= 11, 7 TR 2 e fore =Aam es 3iF 33% fawifa g o g
feoquft 2 : YA Sgfoshed, g YR & B |
feoqoft 3 @ weiRA & WS IEHcaR & fou =7 st © T o fafaa o (yrfiser) wlen & <M1 T ) e Afg
F1E SHgaR fafaer dan (yrfres ) oden & SFT 99 # wnfaer T2 S € o 3§ ST S fean s |
a-g
T IET

ST

M ST IR G % Ul T WR, TE e et vRde favafaemera & famm A SSifad I5ee | s
BRI

TG TOE & dehfeudh fawal & YeI-T3 TR T farlt T & 2 o1 duer feult ¥ % 1fus i arex forft & %
w1 | TS fawEt & Ame § 3 W seer feft gem

fordt off fawe § wrifieer wiem =t <t st |

T S

Iefiearl 1 T oo WSSt § frar foem 2 o e 36 YR & 4w S TR forad sueh SIS v % 9

AT IIE] b HTE WiF YAN T S B Geb | GEHYUT AL ReEH & fordl e T fed s
HHH JE

g T T | el s i qen e v w1 T St 6 St gfie @ 9 o wifera € foeent fe
forfera =afaq & ommem ot 61 S weahet § Foe foreht S forfera fawr o1 fodim st 9 ffan @11 38 woa-v=1 # <91 =t
Teifas Jomelt dfed IR U9 awen 3R WRd 1 WiguM, wRd & sfae o e & T wed off W fwe sw
Ieigar & faei stemem & fomn € ot =nfew

Fanfers fawa

Shfoe foamdl o FeI-TS1 § TRl i ol WA TS BRI | W WRAl & ek e B | T W & Q1 9RT B8R ST
AT (%) 3R 9 (W) T& 90 H =R G 8 | 373 T § 9 U Y91 & St 99 B | Wl Wi ¥ U WA A ar B
TAE I Y Y T FH TH-Th U9 od gU STHICIRI ! B8 Yo 8 19 31 T & W T 81 | 39 YR T 91 § F1
| % Y U & TN <A TR AL Th AR 997 T Teh 377 U9 |



[am |—=vE 1] AT <hl TSI : STHTERIT 11

Hfy
JH-T3-1

TRftefd foam oIk 9a & fau Sue! TEfiehal, Tehfdes S8EE, 3% S0 W@H o1 T8 a9 WE, wEal & SR
o1 faao & &Nk & €9 # ifdes qe WIS Jae)y | Bl & g § Saadd ga d@l sl 9976, Te & Ghds
% ®9 H T A T IREdeiel Taferl 1 YT | wEe, TR o Wiel s gaferol Ygu § Hag Hehe |

W & fafy= & Soer &6 § o w0 9= %e § farare R et Yeer areft den steurafy {1 g |
TE-TEE, IR, UG AU AU F=H I Hehoudl qe WE 3416 § 391 TR | <% & fafyr= &35 § wdw qeo1 @
ot # Seifed e ST, <ored, faeted, T9m, S SAaEiae a9 9R el o Scared o Uehet At |

fafas yerR & o7 A9 S o7 fawar, |t anfest, |t anfest qen wefas st o1 g fadvand, &= e fawr |

TYAER, 3! Ty, wehioe den fafi= wocll & @1 SAw! agd], ST UM, BRUGARI 1wy, Sifaw qe
REIRIECAERER

a1 iifen, TErEfAE qo Sifaew o1 gal WA & YR T e | RS el w1 e anfiehtor | ga1 & @it qen
FHEfTR HTSH 3R T I IcIGehal oC W@ H T fiest | dieli & fau sTewae diven aered den 9a71 iR gl & o=
TR T | T 3okl o Fagia qen foderyqul 3ateh Wam iR Tumkfera droor et o1 Yodishd | 91 H§ A & g,
AT gF-Te1 H AEISH ITART &9dl, ger H Areerer Afen i or | gereli § wEwRy e defiem w1 Afiewtwor qen
IR &1 ITANT | GHEITSHeh a4 91 37eh GUR & qeh |

el T & STUR T g1 TR&T07 A5 | veidr, FRarel qen snfedi § STRed qen o79am YaieH, $9eh! UHifad i ot
ok T Gk | IR S qef ST Heifed Fremd | i difya &= § iy 3aared # feerkd &M 1 Wrifiest |

T IS ¥ Geifed i1 S &, fEEE wriEe & Aede, faei Se & stuare @it i W s i fafuat qen
YA (39R) | fgu (Tushte) den fogehre gra fH=mE | Stemshia i 9 Stat =61 feemd =g st w1 Jorer, Ja1 STa- 9o @
sirenfirer afewmat 1 g |

wH yEY, fowe &7, ded a1 favivamd, i SIS | SEIEEl 1 SRR YR 991 Seie 99T | fafieE yeR w6t &b
TNt st o1ed Sawen|

FHfY fraei oIk Sl &1 fawm iR goa faRv, qoa SaR-<ed de 37! arla; | srefeeeen § e deensi w1
ftent; {T & TR T YOl SR ST T hid ATl HI |

FHfY fowR, sH Ao a9 fien], HY fo@R wRiwH & qoaie w1 fafti, s s e qen Sie-a8 iR
Hiqiq Huehi o gfies B gfgewi w1 fefq, w dsiwor g 6 Saea o i IR # St gften) fawr
wHTdwarsti & foru fereror sedshd; ARl § Bl de 1 Sy |

JeH-T-2

TRt TG, RIFThRT TEHT, IR 3T T 37 T, HIIHRT fTHSH, =il STRA--F= 1 a2 T, S /=1
AN 3Teh1 T | STATIRAT o 29 qe1 91Qd Yo § I9er! Trefehd | OGS (ShTHIEM ) HC=I, 107 73 forged, eamdr Ta
S fafea den gaaie a5 # TRt Higshdl | ST, O qen ST | g8 TE TE Sciddd del wed guR §
T offient | fafauar, fafaya & wew | Svmifae, seaa qen sErsad), Sfiehtor den wad guR H 3TeR! ST |
HifvTehTget e, o wger, feim gwferd qen feim wifiya @gmon)

QY YA 1 Sfe™ | S &1 fafeai, @fiem qen d@eto qehie | BHe diHl %1 3g9d T faehR 399 &1 &g,
HHSTA St & o, T8 STAiieh SHeE- - 991 ST | THE wdl % GUR H UKy YeHd o fagidl 1 STEEn |
S SYERA 0], S, T I YA o0l HASH GHd], QY TS H IHeh] ", ekt 3119 Ta 3Heh! ITANT, Y
Ft g Hehwor fafy, I wd dew ufalie & faw o, oA qen SiaueEsia Heier w1 ofieT | uey uSee # S
UrenfiTeRt st gftreet | fafv= woel diei %1 3=1a fordd, S, fas)

ST HTefiTen! T STt Hedd, fafi= YR & ST 9o oSl SciieT 7R WIS i deheieh | YA o sl Scdied, e e
forqur & TRt we fsit &5 1 e |

R T faam iR fa faam § saet qec | ofd: S Y3 o, faRor 3fR wRv), <ot &1 STasirao SR TR,
STSAeES 3R STe 1 et

Tfshva (T=MEH) AR IQY J0ieh; YRSl HYTau- - 3T feh TehouATd 3TR 3He WehH ] I T o6l HReh, ST o
AR vare; ¥t qen ©. . wn. e fafy | weifersse, WA qen o Suree |




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

gfg 9 ufia, dftaewied iR aa=iwtor | snfed, gmH, 3R 311 uey famew- -zt fohan 1 foran fafir qen wfa §
TR | oS UREHE qun STeRTu F Hieh!, T ToaEaa SEvaRdd a1 @ T, Hfewdl, SR ged Uil w1 sy,
et Afcrdl 2R 3T STk 2MER | welt 9 Tfesll & Hoyera qen fauem i g | vyl welt qen afssdl & 3l &
g i g fafemi, Jaree et qe US| /e 9 § wel oIk Wil i qfient | iRt W w1 3, | F
3R AFT-sft b1 Afieheu qen stfufa=ama |
qRa § fssrdi, waraE R AU HHe! i S SR Wesw (AR Si9) | ey YISl ad SHIEl @ HIer q
FTRTOT | IIEY dreehi qen st & s & fagia | dewt iR Wi 1 Sifaew =01 dreswi @ At &1 gorhferd g |
Safees W M wa qaigae | deswEl, 9'9u ua fohen fafy | wsifaast fa g & Wie SRl S | gensie
St |
SIS o el & qUSR Yiesh aen A IR ST 0 |
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1. TRTH 9TeR T AR : RS Fsentor 3iX 5T & | TTH WTeR & TAld--GEig q9 Sotael itk | arTident, STiafie ge
ST 1 TS ST HEYUNET | SATafeh <8 o1 & o SoM, Yoo, Ted, Yiaed e s yonet | fafie gaR & Sa
qer greR fooert | IR SiafieE, U8Ue $1Ed, UeR -3 Al Shreidl 9% | Mufien aun fgdiaen Sk & fod & weiad
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FT YA ql T@-@Td | w0 fagia | gamE, ufa-Jqu qen FRE-TeE Sy den fieiR | uIey wRe A9 fogwa qen
Y10 | BHE herg, GG o Hrargd SUh | Std-wfem qeon Yt foshe weii-i-ugfoai qen anmd strerer | St
ST F-TeMA Foeed | Smrert qen Ffv anfert & fordl 3Tk, HIed Te =r | i 991 99 3161 i Garrs |

2. H o : H{f G wE qA H{f GHEA R Sl TG | HU ATEEN & b fosent w1 @il w1 9,
ST, TRET TN TW-T@E GR (oHe a1 WIdeleesh ) Ja a9 i el IR i § 3AhT ITAT | 3T, o, S5 &
JETAT Qe Sfags UIeR 3cired o fordl ity o1 feietor 3ot 581 feh 7 Tra qen fashedt e Som | sfty e wfy 2im
YA & ford ferstett w1 foraeo |
Tue-g

3. Y FAEE S wEdl H TSR rEfTeht 3R sHeRt &9 | Y A oIk 3Rl % St Jore | g
- SCTRI A1 JUCHIR] 1 THTS, TS, SRR, =, SR WY, Y/ Asieienivl, o, fheed, Tefia qen
HaeA- gt G & ITRIT--

ee T THATEH, ATl SeTIH,

IThT &FHaT e v STU&d |

TY A A ICRT T HHIEHA-FHIHI0], 1T JeFehIvl, g, FsiHihtol, & qen Jor JEh, HaRad -MI,
STETHIH, TR A $iEE M1 | SO q1 IUCUIE STAN-=1ael i Y&, FMael 1 9GRS, T i @, qIeY AR a0
IR HS |

4. HY AN | ARV Gl HEER ST : SRl WIEH a9 3T Av-TCRER], Yo, e, agenfiad,
e Torgfeh - TR {Hen qo TR ONTeral | 3Tiehe W hid aell it Sofad wehn = & Hreehiarer 1 STwanT | ad,
yare, fasfd, s, aa-a1eu, wfw, eme, fafa qen aam & foae 919 ggfaai | srge-uiem, Tge/smseye feardy,
Hgd TEfET gfe, JuR) fearsds, safen fawen, TR wi-are au fied | ffv Shf=d 3 worfafy yar =k fafdy,
T SR 2 FHE faeeryor | aedififean aen sivaged weees arfl |

YT qen vy fafedn fosm
I T5--1

1. T U7 : Hll, Hid, S SUMEd a9 gy, HiF, S7USi 31X S h STRE SR ScUIGH Wi STAvAhTt | @il 1 el
Wil o &9 H iR |

1.1 984 9 &t ggfadi : 9 s id, SuTad a1 HYervu, Sevdehdis % Had H UM i | a1 Ture | TR H
Fell I AU |

1.2 UY] 3TER ¥ @Sl : 9, e JUet, STEavaehad, qen forad qeil |igd STERYd @i st Uiehi & |12 3eh! Heiel |

1.3 faarfim, gREM qen gfg e aered: Gia, e Yonell, SATavaehdrd adr st & |1 IReIRe dae |

1.4 Tt G & & § faehre-S0 U] 7Y ScUTed al SHe §eed & Hedl H Uk e a9 3T U= | asgl/atedl,
gy qen guTe T e 6 & fore e weredf i sTaveshard | fafie seR yonfer w1 | |

1.5 TR-Tweeft Ao & & # foehd--Hahe-fahe W™ a1 3l & 3aured & dodl # diveh ugred qen e Suve |
Tren IR1E 1 STERIhad a2 SR A9 U5 fafim e & =1 |

1.6 TR-Jmeeft gy < & § fashma--gor-aia Scred # gfg e sueht e & dedf # v aerelf den 3+t U= |
forgy gorli Ten TR geri & faw droek qarell st stereIeRaTd SR SR g

1.7 9 T ool § forehTe-—3TeR S=RT, Ireardl qe Sqor L i shifdeh HIT qel Jodish | 3B A adl
HER Sl h AL | gfg, ST A1 IEA o feAT ooy i STrerdehdly | Heferd TR |
2. qY] TRR-foran forae :

2.1 9Y gfg T 3G : THAYS a1 GHar gfg, IRused, gfs-ash, gfg &1 A, gfy, Teum, IR S ok A9 &t
U7 SR YT hid ATel 1L |

2.2 Y A S 3R I

W faewm, g gau aun gy TSk & 9R H gRame s ot adae feufa, )R eIk A sHfeai, S sew qen
ST | e S G 37 & |

2.3 JATRONE IRR-Tforan fagm : forarcae day qen et oA, stiead i fren-fafemi, 93] =erRr & fau steaveas
TATERu SReh qe Tames fshean faferi, Seramst gordg 1 f=fa e & @l |
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2.4 TR TUEEn ; ufReon qen g naiam-die & otea, YeTusti it anmee, Waferd WA & qEEfte qen sdifaes
7| foalt &R fadt & T 61 guifod T are Re, HHT SR 1 Ifad i arel e a9 oraI, TRIE, aIRRa]
1 TeeH, YEHTY] Higd], IHgd HHT 1 UREe | M, WS aen aenfiEl, Gori iR wFre & e feriehio i et | Je®
oYl & foru wrein g o A= & 9T T a1 e |

3. Y ScATeH a1 Y ¢

3.1 AR SO G - 9Rd § 0 wiff, gt faswfaa < & @ gomn fufsa 5y & i qen fafire gfa &
w9 § S0 sEm, Tt S0 wifh | S0 w1 aReiienon | o qen gt sreveehdl, S0 w1 gied e | oege
1 (enfy) wiitd, S0 Wit & oreeR, S0 uyel w1 emar & fuRe s, gyEl & g9 w1 i, See ST, gy
IcqTeH hi T, Hed it Hifd, wmifhen yery, S ugei & fau saeriiie aon e aeE o fawm, R ad & S ®
=R T 9fq, S0 wH & forw gfF 9en =R T MEvIRan, du Uy, gie, ssfedl iRk yoe uyeit & fau ferr # emR
EEY], TEUT AT T YYHA H1 SRR < 1 8 Fafadi | SRR T |

3.2 IS HiF, S T 1 IR ¢

Ui, TR, YT, G AT HeFhel = T TGk T HH AN dled T ki TolehTd T | G001, YR 3
feIw & =R, =R 1 SAYfA T SR S | Sedre g ] Yeie § GUR o shi T Tt | Yo qen i shi ey
T ISR - - 3ATfeTeh ST |

3.3 W@, =g TN 37 Wiepfaes faufaai w1 feafd # agsii & SRR qon 3Tt T@Te &1 y&i |
4. STATRIRT T 9 TS ¢

TGS QA STV, Hecld S9N, Heeefta Safiehl &1 fage: siv-sifveafad, weaar qen siHafarad, fem
oo, fein wfaa qen foim wifta @&, W 99 qen 9geda, ToRE faued, S ok 39! §te, Sgafent g1 aard
% &9 H STAT, SRR FIE IR U Feevv, JHgarseh LT, SIS, Seied, Scafe & TR, Scafed
eI SR X T Idl @ & alieh |
4.1 O IS T STUg UYEEAl ST ¢

TSR S TUcH T TaRIvard : gl faant fam, aafte s9M $1E, S aen 9usi=g g, Siv sTghd &1 ageq
et wifeaat, gpei T Agese SER-SER B ST 991 Skt & %Y & S, U Ulich 1 fagid, Sid: gei, 3id: Yo
TUTiek % STTHM i Ugld, 3fd IS 1 YUNfera, 9 G 1 YHIERM! SRR, S 1 e, TS % Hawol ol ik
uferar den wfrefesn fa=em, fawdar fauer, Fusi-t Toe TaieRor U8 9wy a9l TEsiH] U el STk,
AT |G} T YfHeh], T Hafedl § TR |
4.2 YT JUTeAT :

ST, AR A SATa e Ta THA&vie ¥e Had, 396 Taehaid o qih qdl Yehel ol IRYgd 9ad H Hes
HReh qAT 3Tk WU T[0T, AT, SMae], IREAR q91 3Td: ATk =&, Hdfd W&, == &1 fafe=i, === afamei
1 0T T 3eRT TR, = i fafve fafeeii & wream 9 oefies gfg o1 Jacte qodich, STIEs 999 a1 FeHeied
SR, 3T=d: TS, AN IAd HEAl, R0 AT Yl T LTI, SEHIIeh 36 o fau 3id: TSfadl 1 G,
M= AR fafere 1ot 61 Tga & & foe =, arfte ol & foe geee )

T -2
1. ¥R T sl
1.1 S ToRIM Qo SHfdeh 1 qehileh :

SIRRSTR-Sia Sefes el § ygea SISt 1 TRt arieiu-Sae &1 SRR e & fagia-3n sus -
qen gfqme SRS - HifRTEe qon HaASt s dcl i fades ARRSHI-Sehi 1 GIR I a1 G HI i
fafemi-Gefifer ofa: TmA-WST ek -gea-Sfihl-gRehice AEHIHIT qo1 Soiad  HEHIRIT | HILTH
ToM-hIfeeRT &1 GTEAT, SR T 3T, HIRHT TIWSH, HIWHT & THR-Seh a9l STehT TR0 qe
IR Sk |

SEFEl H GodHe A (ouH-gegdl, WA, UM, YA, hebld-Us  q  SHAHA  dA-sfd: Gt
Tifori- steameRu-gmf=ai |
1.2 Yorfa™:

TS (afg-ant) qen =ie] waeiiEl & for ey § ARl ol Yo fo-gmme - Foer-hiey] wa-T faeat
qM STYATE-Ee] &AL # AW (@8 & YohR-fosqaifaa™ a9s-Ts IHsH-3i1 fomm-hienmd & o
wY- ST HHreH, qo aTel &= & o 9|
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1.3 TSI IRR TEA-TRR ToAT W &1 99E:

T (SfTed) Wl i ST RREa-aR Gl ® SR WA sTEes i i &g W@, Site, fagw
HfaehT, TARGE qoT HIAT RT TR AT, Sufter dfrt, mfeaert, ofd: affusmt qon afeyrifics
AfTenT-ST=asifoeh], Sfesitoen] qe STfd dfeh1, waa dfe-s1fy g8 @ife feeas # affaa Se-awr adiea
MS-9&fid, IghF qun St Tfeeh & ST w1 Hasl W fRa foamm-nia fowge SweRt i geriers fodivard qen
TR IR T 59 it § ST STy |
1.4 RS T IR AL

FHRTCTURNT TA-TAH o 9T IS4, Tre a7 SHSIede o oy | foharedeh IRR o1 faam |

1.5 T 1 IRR ohan-fom qen soeht aRE=Ry), e, 7a faus, T oIk I # o 9t Ui |
1.5.1 TR & ¥h:

TOIYE q FRE-S(ER hIfeRT FHT- el Teevor q¢1 SHhT THEF-"TSH] TEH 3cared, siiieniol qei TuieH, SieR
TS : TR U gt foehR- T ooh - SR He-HfER ST TTsHT gefeh o SyoRiet a-3 fem § S/a- et
& qT ITHT e |
1.5.2 aiE=rRo:

% foran foum, %c woh-ca o, %ea I, faees o (SiedierTednt), &ed & 1 qo &, %5d & &
AT &1 Y9TE-8ST UM T TATI=, TSA 1 G1Aeh] U8 TEEfeh 904, 39 W 919 T Jfaad J4d, e 9 31fd e,
TR oA, s wiE, 9fd=Ror w61 aifeshTiRe e, werd uRies qe RupHE gRE=R- T -aikass J9-Jaiaashis
TA-Tferl § aRE=ro |
1.5.3 T99:

e &1 fRan-faf, 4t =1 ufaes 9 fafee-vems &1 a6 - - sievsadaar-ufist § w&e |
1.5.4 IS :

Jah I GO 9 HE-TH FHO-gaRE wE & STHIT Hi YUITAdi- ST 1 gaehd HaHa- R 9ged, J39 % IR
ToRaTEeh e -gahaa-ieRa R deparar, =51 8 93 9e-©g Ui do1 37 & | ERE g ol & fag
- TEREER T |
1.5.5 37=d:9ra iR

forarcaer foeR, 37 weror 9en feM | el Syerowr, el ot Uishan 9 =0, sREM TEi- i qen & |

1.6 st 707 g qen siwferdi & fafwen o &1 wme= 99

oS fopan foam qen 9o SemTfaent 1 HIvRE TR-gl R framia iufui den fagd-staeaes agem- wdetea
AfAeRT T W Y9E e arelt siTufi-HaeTeRe qen fouisie HaeARrt it SNYfE TR 3gadsh - Uik qer I
Fr=1:Ro § wEeE fafean & fagia-fafean sre § srA 1 SEr-uisiet dshavi § WA fafaa-ugei € e
ekt § iy Td STErT ae-sTeera Al i e fafean

1.7 ST, o1 AN STeH o G H 7] el

S, 9 qA G TGUU K1 STeheld--TF] WA § Solar] 1 HeA--UY] h1d Al SHeh FToaed H Srdenn
G- - AT qen qY] 3cUred H TRER Helw--urerq SHadi & fafdre et Sy nefadt T den wer gori, gune T,
q&0 9yt & fore ay) STaTe sTavaehdrd-—uy] o7emd o g4 § ufaae faskfa qen Sccera|
2. qg A

2.1 1 S, @&, vret adven foeifa, frem qen agstl, garli aun e, e, WSl a0 denfil | Hehraen I qX 0|

2.2 93T, I q1 HaRdl & AT Fret I wi-—gq o, &0 feM den Sw=m |

2.3 qrerq agedi den ufarE § spdraor et I

2.4 HuH, =, AR, 31, fieiienion, s, o, St am= staeensti &1 fem a1 ST=Er |

2.5 dfsrekta I o1 T e ST=mR

2.6 fafere @l § weme &g ugsli & ufwefieor & fage wd fafemi-uy sfoen-dm g &9-0 Yyt
STAHROT-THEA I 9|

2.7 GACATER- T4, & qe A -HTelorgd siius g, sifkersdw qon faent= & @eqr qen vied safaew, g,
TAERIEH, FGATHRRA foreemam Hieit STToRe™ THARHT, S-eaeh |

2.8 T 3TN S qehvitch ——FARTRITAT STiel ¥q TIA-TY] T hvs 1 TATTA-IRTHHT &1 |
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3. eI Uy W@

3.1 O AT

SRTTeR 0T, TR, 9] S AT o TR a1 J9R H 9Yp3i e fawdi ol yifien], SAmerses qgst= I |

3.2 SAfee T ot

fagia, STue U fom Heieh orssf 1 aftamn, 00 o0 S9! Jham & 1ee H SHuSE A0 faart St o
STTEN, 91, STl 991 @ 91 S I o Srafeesk A o aeon |

3.3 Uy Tefredn SHagReE :

Tyeil F T GURA qe U AT k1 ke v Frem e fafm, ayy qen ay) Scarel | Sea B aret AT Rl ke &
Frereen qen Free fFrm-ww. ff W w-uysli grerel fafus amer-ymr gs-uyeli gwert fafee ame i sFea & T
THA H 61 fafeat iR i)

4. Y A1 T 3G SHATALS

4.1 Y SHATATS ¢

IO g W 1 Hee, Fed g 1 U SR URER | ed g8 i T[Ue, &I qf SfiehLul, TEUl gH, ShiF ed
U q1 W w1 SR ®Y e dem, frefafed wER & gu w1 g, Yahfs, vvere, faawo, fague iR e
FoisoT qe droek TOr ; IeeiRd, AHiEd, 3, goe 3s, fadehfia, TRy, T, O gafea qen ganfad gu | afeda
(FTaS) TY TR H, YaEA qo ITh1 Y=, AMTes, 21, et aen sheve, Tifed qen fadsmiaa o TR &, denfies
T, oS T4 9 A1 g4 3R 79 637 & SR o o7 Toresdl G4t STeeehdly |

4.2 Y 3G THAATSI

Fed A 1 =, IS SIS, SIS HIEH, WUSRY, T IR S HeRa, H, T, B, TR 1 faaw e foqum,
e, anferd g gu qen frg] SRR, STEEshi™ o Hehl, U ST, B9 % U & SCUIS, VIS, SeRIg auT huld | e Sl
T TR, SRl aen fufa-—oft. o1, wa. 9o wHek faftdw, Senfaes wees, e i dves 1o, YeRfSi, S qen
EEIGRAEREMRSI G
5. AG Tl a9 Wi

5.1 HiY Tedl

5.1.1 = qIel &1 e <@Ta a yay, fods, a9 a9 Juit=R ghhal, Jae@™ i STavashdd, qef 36 fesied,
g fRigor gfFamd qen g W) & WiE & HSl b WEA--Td W & HiF THel hl Fhiv--Ties Y Sared | 9y
fafercaehi & Hiea a2 & |

5.1.2 979 % 391G SATIR § STIAE S oTc] TEel Tleh——HiG 1 dehR 1 a2 36 R e & 3ue--wEy & a1
g # sfifaes--TamatTe afiadq aean 5= guifad & are SR --Turem guR fafmi--wig stafagor qen - -9ig =R
qe S H e 3uery |

5.2 Y W

5.2.1 G &1 ifde o1 THEf fafiredd 7 sHeaeH--A" % afaeo o fafai--darem, fesmey, 7t aan g
3G T Yo ST, TG 3cQ a0 R (&) |

5.3 39 3d1< ¢

FASEMI  IU IcUIQ qUT STh] STAN- - G 3TEE 3 IAG--Tag@MI shi 3 IAG] o FHf=Id YA H HHTSH
e enfeder (wem) fafeared, @ qen Sufsie geref & fou etaee sare |

5.4 FFRS IS YT TRT :

F IR HIG T THAR AT AAT Gk [, T H G @A q91 o, 98 w1 oo, e, swehe 9w au
SR T IRREIOT, A qq1 S, A, TH. A, STV i GEHI, TeeA q91 ek TuT, I farepfa, gfweror qen stee,
HFRS HIF, STUS qUT 3R] 1 forauH |

5.5 TR T el I T e :

QU & A" 3T i S@E a1 Jo9 | T T I 1 ITAM a1 HueH qen ofafire SucaRi 1 IunT | 39 6
SRR |
6. TR :

T T 359, TR &1 STaurRon qen 39 fagr | o aRfteafadi & etrta suehi i fifed o & faw s s
arett fafy= fafeai | ShATarst o1 shibe fomm, SHeht TR qe q9: o9, ShArers & TR § arensii i 99 |
T faehTd & foIT ORTaTe ShTedshH |
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et foagm
TRT-9A : 1

1. GaFSifoeht Ta a1ed I o : fommy, Sfiam] v wifee §ed W@ S WA 1 SEE 9vi | ey gfae faem |
Y I, Tafwan qen a1y w6 981 v S # wgue R § gaasifaet sTyEn |

foromopeti, Sframjsti, ATSshIeATSHI, ekl o YARHAT G B el F@ IRy UM | WehAT SR hord 1 fafeai | @A
qen I wfady wfaren w1 fafer weifaar 1 sifdent IR fE= & 3 | Faw onfay |

2. TR ; Jare, Jaeh, TRiTREe, SREEES WA 3R 94 & fashrarets Tee) | IRa # fre g &1 faawor ok 37
ffefeh e 1 WuTeATd |

3. qOIGMHS : STETETS : Q8 STATAETS ohi STALRON | SIS ol SieR 0T IR fIawol | AEehSeiisl, THMThcs 3R
IS & g ATV, WEAT 9 5 | UTEeh I thoTeholisl, S=ifeeiisl qeil hTSIelst ol HHW Ui |

TesiSt : (T ) : afifent, R, yor fomm, ) o SR sifae |

SgTsiferdl & afieheor &t faf= gonferdi &1 g faeror, semeist gell w1 Teag- T faudt, e,
S (HER), T, oy, fae, grifaw, Ao, feedlmmrie, Tfuee, (sTaeied), TwRifufedd, see,
e, Tfowe, fanfeed, TR (Frifad)), deeh (wfas), Wt (), fafeaust (o), sifasdt

TY 3R 3% yohR, faga fgdiae gfs, -3 o) di-4, dieii 1 iR

TR R AR FrwTeing H1 uRaed, W, e | yorde-saet uRads ok | gur uRadw & w@Eu ) 9g o,
SIS, Y] fofi=iM & SATHET |

4. ST SYAITTAT G201 SR : B Wl 1 IS, I Tl JdTed & g | @, 9w, Wi, T, i uened, it
TR (FRieT uerell), i, SARGY oiehel, Tig, XS 9 {Sent % Wikl & &9 | Uig |

oo, T, AUS iR 3% IS | THHISH | RA & Hayl # Jheraeatden! 1 He | el JaRIaul, aeafas Se 3R
eI |

5. SRS : JUTeTadal YA, Tafmfd iR fadeq | Fifvew, S, 37 U@ S goush Gas | F1fas G 3R g4
T |

-9 : 2

1. IRt Sifaet : IR SAfaent &1 wfafedi | Tensas! iR gohossh! IR - -HEHS iR TEEeTh
IifeRai | HIfERT SRy STemh STeen 3. &l wH. (Sifvren fufa) qen fafeomt &t " iR wE i emEeH, faeet
SR o ST SARFTHA | IR 3Teht (RSIAeTah, YRk, 3. AR, TG, 3T=0: &Y, Tahd, T STHREH
(TESSHEM) Y W1 3R & | Sheseh, higsh, s w1 19 Ay | wHife Td Hfactsidm | S b R Hifee
T | Hehd TGHAY (SA-1 T o71fR) | Trern iR Stefgav, fasrsm, ifmeht =sk o1 Tfvash STuR | U H Jees
3R T fafy=TaTd qen et He | Igug ™, oIvd ST qe o, ~T[URIE! 1 STEAFH-HI=I, R IR Weed |

2. STIERTER], MU Sifae! AR faw™ : eTgafmeR! &1 fowm iR SH a9m Fofamcd STauRIE (FHefaswhedr)
qRETTES SRR a1 9gHRE | el a1 fafma-enfras amfas (Amfesor gl &1 sfauren) gfed sia
Tt & fafemi | feim TRE qen fen Seer swma, fei fraRo oij fon fadea &1 snftas oer | Saafeds (&
T 3R enfrash SMER) IR gt FuNfd TE wIfvTeRTEE SiF (TR S s STaRt died) W qen W
TR

=Jactish 3Tl SR WIS oh1 TTEHAT T WY | SIS 2 iR St stfyeafad o1 fame | sgsie o |

S forerma--gHmo, fRafafy qen fagr | Sqwa qen foe # R T, T & Yyt

3. U9 TS, Sid Srenfiten! aen Sta Hifeden! : UIey Yo ) fafedi--emyew, =g aen Hehion | Seee, Fold TEEen,
Hfes =, SATIh Sid |

T S AT HRL S T | IIRT TS H SIS h1 STAN | G&H Jorda e STaifren SeifTari- - s &1
faferri den aRS T&, a1ey TS § snifvreek gk o1 faend Ta 3w |

o faeer qen fa=ror o | (FSt.) wefehdar e, (Sre-udevr, & uieT qen wie-at uietor) | Wi qe
faaeo (T, fgue) oK wrEl deq), Frere qen SHIEo |

4. IR o faam qen Sia TemafTet @ et ey, @fst g qen ST ST, @it =T |

YeRTS TYATOT-YehT¥T @A STIRRATY, HId--RRERINeeH Td we wed foad wina & d@-wed (v a5 ),
.3, 4 R S foommt | wea (fevam ofed samsia iR agsiea)-soiaeq Al @ iR st |
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TR | TR fagra aen T &, . Gyeiyor | Agde feerdienor ud Agde Surd=rd | fshva, Tefrud, St 1o
Qe ol RegoT | fgediar SuTT=rSii 1 Hed | YhRTutedl & €9 H vl (wifiefeda aviw qen ueuanies ) dftaskifad qen
o, SRR, vt | gy uered- -3t TEEfTs yegfa, |t swar § et it oiR s, gfs deha, gfg wfawi
gfderal TERfkfaRM, (A4, Sdl, Taurd], 41q) | el Te oftsl TRIfhATfoRt | sitSil 1 Jgfd, STUSRo qe 3T 30l | el
1 ThAT--IHHT 3TMUe THR T a2 HFTgerem |

5. aRferfa famm den 9RY e : R R | 9URE HT STEER0MG TR Tt | 9IeY STIHhT0 Saved i
ST | TR 3TehT TRETUT | YOO 7R 3Heht fram=n (wrEenfafeusm afeq) |

ARG & I & TEI- - T, T qe WIS AR | Heherd=1 We), Tenfehdr qen 38 <1 9% | 59 fafawan sa
fafaera, g siferil aen sifge ruet SAfeRl W THe | Si9- - YR =% --Afvaes aaa |

ECIPERCEE]
Te-T7 1

1. TLHTY] AT ¢ Faied fagr, e AHfeda fagm, SifeR ol gl (e ), T wed &l e,
Tohd foddia amed § &1, Faied HEAT, FESeH WA T %ol | T, 1 311 € ekl i o7 |

2. THMEE MY : AT s, ST TRt & 2Tfereron, ST ATl 1 ferar 1 yuifad &3 9l R, STelsh
TS, Fea <%, He-HASe Y a1 SHeh WM SAfHaeor | sTuel H STreiy Y yaon qen 36 fgyd el | S
3Ty, TIGIa TS qe STIAIG ol i STAURN | 3T0] Hefeh Hgia (TA. . T 3f. 95f); Tngecia Ausii # ey,
H,+, H, @ Ne,, NO, CO, HF, CN, CH-, BcH,, @& CO, | SIsit 1rsier den 370] shefeh fagidi i qer, e
HIfe, ey AH e A6y T |

3. 39 ST (Wfde®e) : M & YHR, AaUwds wivi & ferie w1 fm, feea usfo g frew ot
(ToREecimnftheh THE) fsh&ed Wetehl, STHeh HLEIS d e ¥l sh1 T Iooid | IRHT goehi o 7, v &1 W,
Tohted gR1 T forad, it UfehT (qEehie ) erge orqurd T, fefafén erdemy iU gedi & ateher |
Nacl, ZnS, CsCl,, CaF,, Cdl, den ®Ea =t w=q| frtedi # sryoiar wrlwaiizs qen TH-wehrafufs dm,
TG TV, STGTeIsh, FaRal ol URIWe 79 |

4. Trgereen ; arEdfas TEl H1 ST T FHHI, -0 URERe fohar, FEl &1 geliehor qen whifas e
" Hrogara"! &1 I TR, AU Heee, AR W Heee adt ST |

5. SOT(eh! U1 WiEAh T SOIaeh] : SOATTaeh! TGid, STl iR WehH, h1dl o1 9o STTIeh Soll; SoATdeht T
o frm, frem W foen o w1 a9 fafv= R & wwRhl | wifa s safafa, fafe= weet § Set td weed
Tfadd 2R ST arg W s

FeTfasht 1 qEN frm; Ut U sTaRen weM & w9 # fafv= ysdl #, T ufiadd, Tt -SehHviEar qen
STGHYUNAI, Tl ol Hold, AHTewe &1 AIIeE, 9r fEerie qun Swmfas ™ TRE & ofe gy, =2 JHa ad
SN &1 e 1w |

&H qen Tyw s, fafeq g qen fafeq favsm wer sodeien, ol 9o wHtieh favSe wed a9 RO
e, etest g eifufwansti # wamfe 9

6. e W a1 faerd : Ys IQiel § urewen 9 Seteed-aerid IHiei; S Il & fau e om;
fgenemdt usfa | wreken 9r= 21t 90T ga-IsaaX aen FeAm shifdes foerem amg; SAifdie Tier qfvm, Seht dec aen
Terivor; enferem SeAMTiaeR] e 3R SHeRT e |

7. foega WA : yae fora sToeieEl @1 SOE gohal fagi, fafv wm e siferma quieEt & fau SaE geha divia
)

TS I, Fsdl Uet Setdereh (qehet i, Jeit & 3,00, T, 1 7 3R ST STWANT; $6 Tat qen siefi |

TARIE W WhE; AWTS W fEer; = guawm &1 R, fagaaw s°q; sfafaye; Sga favemo qee dieafdf,
TR, TERITATG, Fehig-alediald, STTET aXucHe oeRis 3R 396 STam |

8. TEMfTh serTfdent : SAfufRa S 1 wrsar W i, 3=, v, fgdta den siftrss ife i stfufsransdi & fac
3Teehe 3R THIhe X HHIHIUT; IohH THINI, ShATT ad geen sAfufmanstt & X e R feris | a9 3R T« &1
T | Liuue! iR Reretee ggfaet g/ ga sfufsranstt o1 stemm Heeed iR gshHur oteen fagia|

9. YT T : FhTS 1 STIT0T; fafer= Arit grr ST 3Te/en &1 STa@M; TS 3R sl & Hed YehTsl TR
srfuferan iR Famdt wfe |
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10. TS TR qeN 3Rl : S STferient W G IR faeramt o1 stfereiowr, stfereirar THaT Y@r- o qen ot .
3, st Y@ g e 1 e fammit SRt W stfufshen & sferaron oiR ferenfafin

11. 519 TR WA : Sifgsw d6 B oag emEd o fuf & ur s R (enfras TR fafy) smeAre,
wrRfEfafE-dwd, 9. w.11; e fhereH, ST eTqesh W, HIEdshm qo bl § 37! it |

12. IO WA ¢

(%) Toreiten faw=mg; dsheor o1g Seha 8 sty fagidl 9 uft=m, Seisrwar sty fagia, forea wiee fagia oif 3o
MM, ¥1q Hehol o GeIchd a1 Seiael-eh TiggH i arel § fagidl 1 Sy |

(@) wa=Et Afithl § ereEafisn (HEEERdr) | EEt AfTeh] &1 S WU, AHEI; 4 A 6 FHESH A
Hepadt w1 fufaq @A, fRoe gaa don sgaifasa Sae; T-99d 3R 39+ fagia; o gadel dea § wfaeeraties
sifuferansii w SerTiaent; Hepall i ATIIfdeR! T SerTiaeh] Feerdl|

(1) T FEiel T YT G S| TET; hiel [SFRIeIE UM, TSl SESES qe Hed A8ae I |

(%) wiitfew yomell & Hed, Hed Siifthd depall H Hyeivu, AT 991 9, Ueshed qo1 e S,
TRl STEqwr; enfaasfes s stfufsmard, frerem stfufsramd, et st iR ST sifycterom, fea-fea evere qen
Teet TXH] TS aTel AT |

13. 'T®’ AR qEl T A WEAE : OROARES IR TSRS : YYERUl, SATHT STORTd, g qu SggHt
TUIEH; RS Heppa |

14. fsfet fqamae : 59 NH, HF, So, @1 H, So, # sifufshard | faciae fema staemon 1 saherd, fsiet foemet
T G-I HIEd, |9 Iod A AL, T TfHe 791 §m TfHe |

TeH-T 2

1. Toreenfaa wedeorn sier: THfeshan, wa THfeha, T=Iel, TSelH, S, heei hedH, faeim |

2. (&) Afufspan frenfafyr : Serwul gr wefe ifufspaneii &t frafafiEl & etegaa =t wm faftml (faw W&
R-nifaer SMT) FUTEAeRT T YA, HI-TeR wAm, Hemedt o, fafaw w@em; g st fufmaned & et
ST~ (e GehTHT STt Td Hegadt; Hishav Seil; STIfhansti 1 SeAmTfdent a1 9o Tfqe a1

(@) Afframiia Aeged : FREIEE a9 HRAFTH ST, HRAMEA], T Geten! (Wi fehal) HTelli, sw=gal ae
ST T SedTeH, STt feeran aen stfufsran |

(M) wfieere sifufsrard : SN1, SN2, SNi', SN2',SNi den SRN 1 ferenfafirei; gfaasft @ vrfied, 9rid, w5,
T, 8a S ToEiaaie AT Afed TAHTH ATl i Seraiihicrh a1 <faalihicis STafshard |

(=) faetm stfufsrand : E1, E2 qen Eleb franfafemi; @siw, qen eiema-E2 sifufsranedi § fes famma; medfafes
SYn fairo--ufiee urdifafas, grite qen s faereT |

(2.) FFhed sifmkad : C=C w1 C=C & fau seRifthies deed, C=0, C=N & fau Jeifthfas e,
wgr shifaftra aen SEfied |

(9) =g ; R e frrenTel, efeH, SeheH, SeR-fafenr, G, wrE, FodH, #1d, LAt qe arR-TRemT
YA |

3. T srfafsramd (Pericyclic reactions) : afienor 3R 3T, Feae-aiwed fom-serag-wsfaed stfufsmand-
TEFAERH AffRam (2+2 den 4+2) aan ety e (1,3; 3,3 7o 1,5), FMO 3% |

4. T fam aen arfufsranesi 6t frenfafy : Toeia 9oa (Smiaes Toeial HeAH |fgd), soie TeAH, Siohdd, W,
Arered, fafen, Feied, dehhs, S qe wH-Reet Afafrad, ge dwiga ao1 T 996e; R g8
TIATYT, T AT, foveR-Afuutreent, TeHar, TR, 257 91 ThRARehT 1fufsrard |

5. SIgetsh JoTelt

() Sgaehi o1 Hifdew TWRA: dgash faerad 3iR 37e Swmfaes Tored, Sgeh! i §EA 3R R ST9d STU[WR | STaHe
(Bfetieer), AEe hefl, sifawifed IR, T (Viscosity), 3 9z fawerson ugfd gR1 STuwR w1 freio

(@) wgaht &1 few iR Tued: FEfe dges-difaufie, UeieRdE, el TaeinEs,  Swal,
A, eid, Wi qen wrehfae W | SThTe e ageish-RITRIHeies Tased, armemed, fafasm i fafase |

(1) S Tt : W, SAY, IR H HeAyd o4 |
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6. ARTRRHT % Fivafow 3@ : 0,0,
NaBH,, N=Bali, MCPBA.
7. YRTS THEH: WIHNO hisier AR 1 e TEEfes fafmand, sufsa iR fean etewemd, wees oiR e
aferEed, i egu-1 ofX agy-11 erfufsrand |
8. TyaefHen! fogid oTR UL & Taeienor H 39T STIUAN |
(%) oit Tag: fgwmms 31y Teeenfiss gfaeeras qen =it feerie |
(@) iR Tag: fgmRuaTs o1, Wash - T o1, Sgaels e ¥ frares argl &1 fafire smafaat |
(1) TR T : Toheh 3R Fr otaeed: N— 7w+ qe T— 7w+ Hehdw; 9gfiaa fgermey qen Sgfivg wera o
TN - eeTe- fHer f1aw |
(F) R TrahiT TAR: TEEBRAT IR THERFY WeH; sfisa firwe ok wmfem feriw; H N M R &1
HIYR STel{Teh ST H STTHN |
(®) Zomm Hagn: Y Wi, 99 i, e die, Hereaet ish, WUR w61 Wed; oc—faetas], Tretwdl
eylicezicl
() TARI TR SFIAG: TehTal(Teh Heh q HoKd HoTdh |
RSIRIEE RS IR R
JH-T 1
gs-F

HIO, Cro, Pb(OAc),. SeO, NBS, B,H, Na =4 smifrn, LIALH,,

() T qA H TR

T I v, Wi iR fagesy, yare, sifafes-a wietor qon Afeer-Rehy THiehu-aw e s JH, Jarg |7 | 3
Tt q1 T FE-TIee T a9 WU [U-UEY (1) i Bl 1 GWE-AYE ol oA, T, e, o1 |9 S
frehTae/Aoiaey, ddtes (Tagia den 3uwht | Rfesr qen die & fem-freicd aan feicd Suee @ U1 Aifhi-gaa ae
FTa%g FuT (Fefe) - T eATento aan =JAaq Tellehivl oT-Friied a1 SISy JaTe i HehedT-ord qarelf o1 e |
(@) TN TR0

STTfaeh foraRoT T[uTieh - faeRoT 1 W den faeia fFom-geam ST ulieh-SeaHT TR0 o fhed T ST 3TREH,
T SATHEH, STUfard aroufiterdr, STif¥eh STEeH, STHa & wie Td Hehfold &, ®idl i =IAdH &A1 1 AThald ga--gd
qreraEe, FeRtu-fagia qon STaeR, 19— STaRiruT e 1 STRYheuH, JhH, TR0, STIEHI, fheefihion | STt
T 3TfHehed |
(1) ST 3T

=, AU ST aTerehdl, IRy T o1 TR0, Jad a2 Juiifed Haed SH=RY TUlie-THee 9ea-Td T o & a1
gaeiierd, f5uEy ok @ra aan e o fafmts & sifaee & faw @ & g vsfodl, o0 991 H§am o=iu & &=
g, FeH (SEfeT) qon GoeT qiig ST SRl | Tohal a1 Sgeish el arsash, faferior- -Sred-sieesia fam,
SCESIoRAl AT STRTR - 92 o ATdE TR 1 She-HR ard |

TUs-

(&) el geraenTo Gfsharg

[T GahIol kA : sTF-faf e, W, soreel erfafas, Sohm (foada) wre, U e aan o faeet
(Fr=) Ufhad | sTroTfaes STFe | 1fd shifaes (YR fokfesdar) e frsmeon)
(=) ufshan Iueaht Afeshea

gt (99a) Afehem (feoEd &) & Y 1 guifad H 9t R, ArT et faar g=ea arfesmieti &
fiyeheu--3eater, &fas qen e yfinrd arfest (S9a), AgHTSEAR T 3=d <@ & fT Hawen! 1 sifeheyd, =ael aen
S i arel Hgfadi, sERi (qued) w1 sAfvheud (fesea) o arei-sifyerson qen == |
(=) ufshan Tifaent qen fEo

gishan aiEwl & fau aaa--S9 99, <9, Yo%, avEE, @ T3 (pH) 99 Sigd &1 39/ ar- e/ aew/siEa
T w0 § fd ge, frfa oied, g wgea wRedd 9a arifuse aited, tfes v fagh, arame-saia
(ZrawmE) b o1E € Freise | ET sEn (s em) e, steqert qen sTgfa sTfshA, W] ¢ usfd w1 et
Fera Te=ror fifcen, srreger smenfia wfskan feisron
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TE-T3 2
T e-F
(%) A qA el qEEeE
YA U/ HETATA (US1) et wfshaneii # Armft qen Sl Sqer 1 STeherd | Sr/2a/9 SeH1 1 <8, TaIHhTufd
(rRfRAME) TR iR 1 a1y SATavaehdTd-GIod SoTet qraHT |
(@) TErEfTe iRl oA Tideht
o1 TMfdeh & EH-gg stemal 9o fagw & fau g@-ste arue (f &t &) T, FST ol adl TWER e,
TS -FHRI, TARA, WAl aon THrEfen fava sTesl/eey, Ys-sead qun 9g-3agd fagm & faw ars g9
reerEel | Tt S1ffshan aramere & AreUe, 9 frerish qe ATeTaeell U= | 376AT Tfdeh! Tsh—g9iia aen vife |
(1) TR sTfufshan SRt
o1 (o) e, Tann sfafsransti =i ifaent aen ifaent ofisel i =aren | eyt yare Rua-gaq facifed Ruax (&t
T & W), T Yo Rua qo S (e FHiehio-arg gema e sifefsa etfuferand | fasarn sifufsremd-safa qen
s eifuframd qen 3-T4, ga-Ta sfufkamd, e wifqet den aresdifies sfufsren R dehedan| fasures & foae
e § T e # qe U1 i S TR0 1 Weed | YISl e | T qen TR-gward fiwaey aen Ruae
feoran|
TUs-
(%) T renfirent
e ek ehTelfTeh ScATG-hTSS AT SIS STEMRT THRA-TG] Al hITS/H Y AR, @ dal Feartu (g8 e
=St wfed); WA qen feesie | iy d, armE T (aEie 9ied), S 9o SEl WEE-giadd a9 Teids
Trg-Yiferay uftehem (arguuesa SEae/ S /3mem) YEREEA SEr defifes (Ta € 1 3/aa € bt $ua ta & 0 ¥)
GifefarTse Feings, difereered, Sreifar &1 sienfien fmfor | e qon s SEr-3e aen artag-wie qen gites e,
fepua-eTeshied aun wiqsifaes (Tlemafesd) |
() AR S qe R
qifeerfdent qo FaferuT| a1 991 9 § YgUl & Hi[, a A gwE (WF SR shee), SiNM T ® g, e
SR | Gau He fo™ e wEiEwe § Ygue d@ 1 TR0 (YSHU 1 Theld) | FEUU W R WA i iR a9 31 W
s &t Hifoai | 3 sTafire, 3T SifEm @ik 37 Faem & @, Jguw feE suwhdl o1 sifemend (fesea) dan
Troare faweryon | s1fA qen faepe Sifem fuio, 9 T S o O 991 T U 9S U UA | SAT9dehTeid JIel, STT9e] Werey,
TTeRuY faeM, Sie, arg adn FHieRvT SReqor Aty | 59 (TRen) sAfufre |
(=) wfshan gsifrardt stefames
TohH A & fau fram (freae) qen wrfeie gt sTeavaeshand 3R ST ugfaat | arma ST iR faswedl &t o |
fempr~e &9 Wil gN e addE qod, 999 Jae fowewun | %, SR, R, Yo g, &Y au oiu e g
forgeremn | gfESAT orgged, ®. 3. o & den W R wH. | oy qen wifA o, qor-u qen foa foeren | ay e wfed
T T qT IS A |

fafae SSitfradt
TH-93 1
M- FifAeRT SRy, uerel-araed qen SRaTeHe faversor

iRt S

e qe fauTd, wH. oTE. Ak, |icyl, 96 ®i Yehoudl, HU adl ¢ TUvS Fhoda, T, STHH q9 THdA W FHRR
o, I AT a2 SAfTHE W, T fIve ST, Sy fdes Sreeeen, sicud w1 fagida, 99qed 9 Jome |
gem qu fadia &5 STel, Seaam Sree Sl |
wifqer =T, 3T ot e SFi |
SNt a2 T :

AT G qe gaita e THM a0 STHAH ©RU & AL T, e i | TTfaes o1 : Fom a9 el f9gid,
8. Ty T, yeme fauel o1 geed, 3¢ fIvei o1 §uiF, ¥ sTed i, i qretsh =i |
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et -

W gfiera aen fosgfa, gemre femis, s1aftq ;. wita diei, SToeqol ot qer s YU, T sk 1 TG, TTIe
e T ATV Yfdarel Toawor, Taame &)l Yaiier HHH!, g gfaead § fashfa o1, e qon STaEqo |

o fadm : Herer fafy, IR =1 ot &9 fafy, sgEw @ fafy, wwis wR fafy, oo &t Ged, SR &war, 9=
Fefctd HET, Tl T TR T | STRIeR, ehTeA qen Hiehe 31 | A fawed § wq@ wfaeer qen fassfd, 91 &1 9a|
e o % fagia woe qen af fafeiet ; stiafier den amed <@ & R gfdae-an! SHie |
LTS faweryor ¢

wifefaarE g5 1 aun 11, twhis 9r fafy, sxo iR wia d@ftged st (59) ¥ vy 9a fosgfa &1 fafern o fag,
STt foeo, sTaRfa eXor qen g @i § Tge i i faveryur fafy qen @ argea fafy |

T YR IR JE WM : 2RO & WUS W STIEIV I q S vt & few yuma Y | wfasiiar YR gomett gRy eRon
ThA0 H SATRTH STIEIU I TN Sk ST &g AHRS | WA ST fad THae shicl WIUged shal (39) 3g I @M |

TR : i, foghial qen sTeg e, UY] o1 @rEfiad qer qaem 99mE, S § 9969 3@ |

forgeroor &1 Hed fafyr : sTalifaa oo aen g <= 1 9« fafy qen fovem fafy & foero

¥R0T 3R G 1 WREH faveiun : wifes s (g, T faveror, wifqs yome, At fafir

A Sk : e AU, e IR, IS 187 3R g A&t i feafd s wfaerer 1 wfaromn

a-g
G S1fiehey : ST, Hspie qen foeE W=

HEATHS SEATd AR ¢

HEAHS SO : TRE TR SR WR T | hafad, HiFe qol dfeed Sie adn HASH | O qen e ghTeal i
Afieney, TEfed IR 1 el Safead qe dfesd wie T, 5l TR, o< iR v, ©id Td THieS (TR SER) ™
o9 Higd Efaa|

TSHE T Y et 1 AT ;g U T IR We TR, IR MK, Hie |

Fhie q FoTE ST &1 ey :

fas eifyehey &1 Hehoudl, Jafeid Hshic : HESRI Hfdaa adn dH oTaen fafy & sifeweu--omE. wa. gRaswei &1
fawfEied 3 T T 9 Wia #1 feoed, HH-%d, Ta a1 AEAHR Haq O, 3 T8 Td S & W T8 9aq 21|
Seeh =l Hied 1 Wed Joael WK & Siaria Sdieit sehred | foefia ud §ge i | shifetor Te Tyt e afaunes fmd |

el Tt : el T W AR TH e R ki o SAfehedd & g wod |

74 yfdafed ®shie : gd Ufaafad & fau fafeai ok gonfersi smfa enenfa afeeg w fawemmn sik sifyewes & g/
FRIHRT gfdad, 96 gfdafed e |

3TE. TH. (YRaahtel) Hie & STIER g2 &1 Fa% o1 STfieshed |

g wfaemes fufa stk

a7
A FifAHT

T T[T Fe A AT H AR qfiFeR1, T Wikt S THae e 99 908 W HE S ol 99 off wie g1

WA YaTE 1 PSR! T sk : o1 3R @Rl |fkdr Y@, diqe SHewo, STl den soft yar, a1 favya v aftar
AfieTeTeh, WoTe Wiel, 3TR@V YaTg 5o fafty, dia iR frem, yare gueestn, qad qen wideferd o)

ST 07 TR, Hiqed, For, STEa 07 THiehior 9 Seil a2 Her ST, Afaer wIe, FHiehvl, STEeR STEu
HHIHT, T YaTE THEIET 1 ST, U5 Yo, HHAd, 95k, T9c Ud =al o, WgH e, forer, smegmrdt qen 3t Ardt |

ferdirar e v guewdr : afhe di--wa faarfled we, gaen fagr, fest fom, sifaswa we faska wfawq

TR Ja18 : GHIR, 9 T 9c @il o s Wid Yolg, <Jd 517 Y8 |

TRET WA : 9 T W T Ta fagged i wd, THiE, 39-1, Y991 6 & IR, fawd w6 faw

Tredl g fagss yare : fager yae & sAfveraror o faawu W a1y e ok & fafaed), Saee Yeea e qen g9
TSl 3@, WIEHEA, I8 JHRY 3R Hepa, ey STofehd, gl 3Tk Seeliel suel H STelred |
e STfgeh1 TS

HHM TS AN Y48, S0 Ta el |yfg Tureh, fafire swil qen fafire a@, swif<aer mes, afdliy gefiento qen wer
TR 1 fafasn, d afedt yare, S § YaTE, sTufes ST YaTE, Saesd SR 39 STIYANT, Wikt Td o, HA:
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qRad yaTe, I8 IResfeeht afieniol, fismr e, aiEd! yaTe THieol & HHheH i 9aE fafy, oa dieny Td gaenfed
AR
SoTterd I3 qUT TS

A5l TR, e, e urifed IavH gRe (TH. 1. vg. w=.) fafire wfq, amie 9|

YA 99, 979 Hie, Seraferd U1, S&Fd1 I=iel, F[0f Tel BTk foeerds ur, SRTHd qe e o0 |

Wit vt forenm & g, YR, Afa=ama qen w2, 1, Wiehy o, TR IR =9F, W18 1af osh aun Nfsa o ¢
USR] Q1 ST HdA YO+ WUSRY T, oY Y&H Set g G431 o a9 aaqo |

-9
FEERIEIRS IR

T & YRR, Tl Ty, el S, o1 SRR faawol, a1 afierer S a9 Jiash @fst fagm |

HIRHT A T GFARHE ST, TS Tfader 9 19 9a S, SRET F90 IRt 1 9ifad i arel sikeh, TRl
<1 e, waRa ga1 fddi & oo |

R <@, I1eT Uk STaeel, HUTSHd] T e, LS ol U fava fagid, Jee adeon|

TR HeTd, e & Fev, e uiderd aen guret givde e, 39 S 0N | G311 Amed STIEqU, HR FHei,
ivran fagid, sTaeaur gdieo, o <« form @i den ffsha <@, ke fagid, watia =1 w1 fagid, gfdeme fadt = o
@ A Ton fe, Srerged @ | foame 1A, SISt qen o7 weeyu (oS, YE 99 wa foadH <T@ | ST ad
T Yo | T T, el Ufaae aen guie gfaee fafy, wemsdl st &g fafy, wenfaa i | st s, geed
faft, gfaeam sradym wdeon g« ATt wieo |

ta & weEqul @&, e & YR, Afiheud Auee, d % YR 1 =9, a1 § gfaee forao, sifaaes fagid, =
R, T aed, Het 7@, fafv= foemm anfiian fagia &t srycaar, &9 Wau 9 formm o 61 Jedied, s femm
T, e foawersm, g Fwe |

R STgurcH, foefita den g e, Yed, Ieaaadr 12y, Sacteed!, T, T id, TOT & YR, T =i, weifdsw
aen e fagersor, Tour quEt & eifushey, oo R qderl, Teon fraeH, wiffes enfidr, gelt ¥ e, 9fF guR dede-gd
AU Te] ATeHl, TeeR—%qe, TR0, JaT TRt |

TH-T3 2
Y- : fomior, e, ST, Frer iR ey

1. fafor qeiiep :
ﬁﬁ'ﬂ'ﬁmz

frafa wmmft & sfifae Torend : qeer, €2 qen 2Ed, <, Wit qen gRE THTe, JA Sl adn i wshie | aren fafs qen
AT hohie o T[0T U8, T3l h1 At Yaferd HiHe, I+ Fafad a0 Term shshie, S0 WM hohle AU Teohl Hhshie, TR
1 FANT | SARA Slehgl : T[UIEH e WA, SARGT Tohel H QrY, SHRGT Tohel ohl HYITHUT T TEU, T &g Ta Tearie
[, oTae U, H AN & STE™ o it |
fmtor ¢

MG % Teh IR STk HH, Te-TaE, oM, S weer forE | o1, wa. el (gfaentsii) & ST ER <eR & $e-faeE
fesTe, Y& T[uIsh, ST qf WHed EvIehdTy, W, Y, WYl T S & YR | GaTeH, a1 si I0Hd |

I 1 R oA AT ¢ o, stfafarmd, aiE=ron, &3 1 98, T« Gheddl 991 el <& wa o1 feseq, U
o IS AT |

9ol 3fTehe ol faf e, Ta w1 &N, Jodish |
2. feior IUehTo ;@

U Tol fodie JehR & 3T FEeh TR0 Td HUHd, IUhI0T & =4+ oh1 YHIfd ohid alel heh, Iwfeld 3Ty, 99
TS T STe, YSi e STHEl ST |

HohI2 IUH : Al IR Fasies Fra, Sfed 949, wehie 19 |

gt &l & SuH : faga WA, Hee JaenR, SR, o 3R da, ek, BY UIg Seai |
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3. fmtor At iR weree ¢

Ttor, wferadn, sy, w1 AR, IR =E, Fiaer w3 delt WEl 1 e, Ui, s ud e | @ w8
Ezeicacipl

a9 % favawor ;& 9 T wd @ 5. e 3. favervn, wiet wd, Afthad, s T, SeaHieh ol SRRl gy
ook HepeH, AT faversl SR Wied e | S s1eene & q@, god fuRe & faft, adam geg, afte @,
1Y AT, Afieh fTeetwor, STIHT el SRR ohi Srefeereen, o WX Ufed foreshedi &1 1 | aRESH enveifaend |

O @ : A& Te fiee geiadt

T : T T HIV AEH HT G fafy, ©F, e 9d, Iuaer, =, FaaT, SRR geem, SeieE e SnEieT,
T @I, TR e, AT | STe Sevai & fol Teiaqor Sushivl, eshifidl, IR Td HshHvT 9 R & fagr |

A ;3 9, AR & AeeH, e, i a9 i Ik $Afihey, ©IE a1 1€, (3 T9d), 4 9ed, fara au
31UV, F9qe IRk | 36 91 o1 A0 T STREw, S, I o1 fagdv, feie yaumd, 9% ufady, Heyo 3, 96
et (dfammon) |

TSR S : TS Ao & fagT, TSt WEs <fafas 1oy, STy e, IUR (HTeR), sTeire™, Sfas
TS AR 5k | AFT 1 FTeh<0T, HH AN A1, T i< 2, T¢ HKicH, wicH (YaHe) fesiega wd 3w fmio, wfzn wen
3R ATt T HedieR |

HEHh TYATE : diewae] Td TEAel 3TIaTE | ARG Sl : qargHE deheich, STTH Ta Tqed FA&vl, TSTHF &l |
e & fag |

arT-T : 9 fasm, Se S9eE wE et

St fagm, Seftd =k, STITIUl ASdeRu], ATsdeEsH, aTH 9, ofd: Wied, SIYR YaTR, San@, dag Tgha
forgeTe T, S1g STeRker, ST 511 91 STI3eH, ATfesh! Yot |- Afehd faft |

9 5t e : fafere wfsy, d==m oiish, greTeIan qoiiesh, ufies dun ufies Siodm! &R, Jrel SeE @R, g ae
STEs feafadi & SiTid T U & i 309 YaTg, Toehd, TV qei JAsia qaeT, qoid fasa |

S HH1E SRR ¢ o 1 eRIde STl HE1EE, Tehel qfl dg3qayitd GRS, SIerer sl HooH &I, STerer g,
AT STETEH, Sel GETEM TR i ST |

o= SSifert : woe & fau STat &6t sTeaeRdl : STet o1 &t 3uan, f9=ms & fo siat &6t wqorerd, sfa den S, fo=r
& T q9T ITeh! &AL |

T ;T i & foru steien Ugfd, Ter &, T i e, gea qun faaftet el o1 WEn- Tt g8 Fe, STEid
T, T fested, e fagr, shifds STaequ Jiaed, @ 9R, T a9 Heifad 9R IRaed, STia a9 SHRaiRa el
H TN 1 FITTH0], 3R & 0 oia e |

ST Tl : RO a2 T, Sia e agfa 1 feses, saumn

T G < w1 TR o1 fesieA, g frame, et wurd, Serdrel 9, sterfersht 1 T8 ke | Ao |

feuftadt 3 1 : T qen AIRT Hid W oifehT & fagia ok fesmeq, ween-fagia, i &9, IE 2ol, STeEre
STIESH |

Hagd & : wid w R, fesed, 3¢ Te@ a1 Y-l & fagia, wnfaa favewo, e 1 (dede) SR, Sie am
e, freaed 1 frieron

3CAd Tt : S AT i fordd, (ffrer gr) s e, =1t &1 |

21 fRreTor : e WiveTor % 3ewd, &t Heror i ferferi |

A= : TG0 ST

W& gfd : Y-S A 3T -T%S S Ul h1 eheld, Al T 1 T, o 1 STRGA q1 SHh! Hed, it
TEEe aen Siar] foem dett faver o, Sia 9§ 2 arelt s, 39 Sid & fow 9 |

STel 1 STAURY : U G Tocd ASHIG | STl SUER : Theed @ T9gid, S0 a9 |Ied, He-, ga-, T@ fheet, TR,
G, TG, T4 T A0 hl G R |

S TURY qe1 FaRon : WU TS W SIE- YR, T SR & |

faaeor yonfer « S1f=, WIsY SEHl i ga iR, gy fRicT, Aues aa1 9 1 &3 a1 aiedl 9ied = dTed,
i, foawor yonferst w1 fageryor, & SIfysm, faawor gonferi 1 STR&, 491 shws a2 o] TR |

AT SHewen : W] o S sTufire, sieme affedTa--goe iR Wgea gonferdi, ekl g1 aed, ekl &
festrgT; Wik SUEhe, BRI, 3IavH SR WA | Hesieh am! 8 s |
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Hias A ;s g, e g, 3 e, faea sttedisH, Aede ok & oft W " Sia \nt den gft W frsnrm
& A |
3, oTerTen TRy, sTafme e &1 g9: Je |

3 sTaf¥re : TiET oI wed H Hygwl Ud R S HuvEl 1 gey |

TR UGHO : STafta et | Yedufaea stafite we frenred, Swita wifd S, @i, 6t =el afEsmnst & fag
qATeRYT He €l YT Fediehd, a1y UguvI, a1 WgHoT s sttt |

aifeht

T T3-1

e
1. I :

M 91 aEF fagra-aaeafa 1 gwifad s oo aiiRkfkafas! aon IR faam g &R | aHl @1 WeRfas qen |
TAH, GRS Ugiadi, Witer dehich, Tel ®Reh; TE0 a1 A7 Teheh -9 i, dreft o1 e STRen, el &
fere Ster ferfor, Srofieheon qen diell o1 g@ieheor, fomiy STYR, JETIaTd qen @ |
2. IAIEA-YOnferaT

dyul e (TR hich), TaEY S/ w1 99H, [oded a9l SIRY T | Tiars, 3u-30] &, sg-3w
Ffcddl, Yok IV Hfcadh qon A 301 wfcde oA & JURI o7 €4, USfd =44, THh] hl AT T e,
YIS 1 UG, Toh-ich! 3TS=H, e TR0l Ugiadi, s s fogw™, foem & favw ey & a9as™ yonferi &1
e |
3. IF FEH-hes aEafd 9 Iid A

o9 TR AT T ALV : FHoS I U TIAI- S e aefd TEUl i TITIAT Tl YA AT, Fes aeafa
% foru e ugfa, weRfae emaersti & fasg are 1 W& | ¥ Aesad-Yeiadl o CI&vl, Jgd a9 e |
4. 981 1 I

IUrhfesieig aae wie qon SRR § WERnE qel TdHay R | uRd § onfos w9 @ weequl %5 ySiiadl &
A SR Gyhen (VT Hee), s (Vb Frefifen), Wi sy, fawa (Ueafsmn @), teafemn
TR, hesl (Therd #ed), THmzad dAfewifaen, Fu (Tsfew ifehn), g goifa, a/oamE (e deemt),
e faufe, HeeE TP Taer (e FeieR) qehufaan s, wem (Sqafen faw), fedmmmi
YT, THEAfeieh! ST Jehfored Jeitaa, THRI (Hels SAaifan), sefaihar fommel, Ak e,
e (=rgaer) Tadertt, dreed Fefadi varwelt wer! (ehtie "), faemedt st (dEif sgefiee), =5
(Fem werew), TafienTda TAeRTtea™, aret (i Ju), duet (Aeifersn qrameisn), g (SR ifew), fimfe
=, gHE (euieed Efeent) |

TUE-g
1. i arfeht, Wt ol Wga 99 Y- qe TRarerst
FHfY el : FEGT T ORISR, S IR e IHEd & Sied a9 gated qfF S # ofie, R 9 9
frfafea &1 e & def §--
(1) T qA STl HRE;
(ii) ST g (=) ;
(iii) wEe! # 90T ITeT;
(iv) et Sfra-TRuaft & Hed & gR wiRkferfaet e afed Tewfa aon aRftafa 7= e, qan
(v) < fafaedr, = qon =1 seata iR s sigefl & adF & fau semr yem w3 fafv= siv-uifafast &
% STId Y, ATRT T, TSTadl ol <@ qo 9g3evdd g4 &1 Jfieh—aIR T4 & U 1 w8 ufafe=i, s, 9™
T SHF R, STIHUM a0 faR SAraeehard |
WHISTh/STEl ATeh1-38%, ST &3 qAT STETAHT; ST TSI |
. T, TH. (FgF aifent veie) fagia, Seea, wonelt foem, e &3 oy qen T St ol (TR W Geenm) & offfen |
TRSTCTSI- IR H S S STeel, S S, JSfaal s STAERON, [Hifsh 99 o [9gid, S S 372 oereeT],
e, wiepfash e, wfg, TeRfd qen anftent shreishel § wgwiia|
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2. I TSI, HaI TR aA1 SA-Ta9STeh Fore
At T HaT, SRl eI fo= 1 quifad &3 9ol SR, ifdeh, TR qen Sifaeh ot |
T WU : YR, STRSA & R0, ThR-Ag T Sl WS, TRICT V& h1 WU qA Ya-9, e, &
TR, 1] fosa, e SR S qared 1 3SR, S e a1 o1 e fH, a1 W& H i i fHenT, 91 He e
ZeA! o1 TEEE SR i, &R O S @ Se % foT Hatd S e, 9 JUihiche Al eI, U ] YURA H g&u
Hehi &1 fHeh], TF (o) IR & (FEA) =5k, . T TH. |
ENECEISEREE=H
el fauTsiehl il STEYRUNT THY HHIEH Yoo ekl § oY oHl a1 o1 J&f &1 gfieh, o1 Safag™ yae fE=m &
oy § s fawrsient 1 faeser, 76 Siomrt feeriet, fersaed qon g-w@aq e, fee &9 &1 gaary, SufR qen
T &, a1 1 STa fauTSeh YaeeE a9l TEieRo] e Uehe | ST R a1 W&, f S| gAY 9o Sa favsen
¥, FAfA 99 g&7 1 fHeh], SFTEM e, ©d i HYc, W9 91 =N |
3. TSRO TRE qer Sia fafaer:
TR
ek q1 HEw, W& & fagia, e, Senfa qon o= fafve weesa nfafafei S ', fwio qen fawa
i, SEE i 1 TEeRy T YYE |
BRI
YR, foreaeardt aroH, WHeRE 99E, AN oieR, Redie, Tt aul, gamE qa1 fEs0 & 39, aieroid sTsEm,
Haq fohTa 1 TR | qAteRoT & H a1 qe Faf 1 ffieh], a1y, S 991 W guu WA a1 Jeher | wRd |
qaferRe Hifd qen faum w@ieRia gwE qoaied Sia faurshi &1 faem den @y & wifafies ok waieeia wem &
Freffur Yo |
4. 3§ YR T sl Uit
& GYUR 1 GHM TR, Tgfaai qen wfafemi, frad ok 37 Swm, 3om &9, siel 9, faeen, o9 95 guR &
YRATHS Tee], oS Icdreq oSl e, Hdfd Tel, Urehpfdsh o a1 6 Gar # 981 YR 1 ST, AR e
FrdeRy, WM, hid e gfdene waferer & Ufale ¥ RO 91 U, STHE SR, o9 Aafireh S 3R Siq wiao
‘o T e AR TR | AT ST ST i |
T 7312
Tus-F
1. 91 ya9 W& yaY qgfa
I e T, ufafemi, Torg T3 wa iaeh!, Faq Scaie Heid, e, S o, JHHM HE, 3R & (0, o7 390
1 TS, e oF,  STRIRT STFE, SR S8 - (1) T fadm &1 dem, (i) et e, (iii) eHed, dwisfa
o =, (iv) g iR (v) Raifén qen sifreme | et Surt & faawor : ardor o= afufa 1 7e, 93 97 gefiar
el
2. I 1 T AT
o ST, Yodichd Al STILEU e T FHf-ad A5 & TR, o GE1EH! 1 9g-3evdd fashd qen o1 e foshm,
F RIS qen & Ao, Yehpfa e § TRt offieen, Sia fafawan aun e s, GaRt den freen Yeetw w
SIS, T HelTer 1 afies ST |
3. o foraR-sher (H=gEM) a1 g-Hog
AT UTaai-Ugl 1 oW, 3, S a9 S, ®9 fauE, W (L) @ (dAegW) Sehe, SaaH a1 i,
(wie) afeh g | widere fafy qen yfaesl qEve (i) | SUS VA, SUS 9o Yo (TE) WRIUE, Yol Heed grl o
SR ST, o qen Ufaeel & fore riferss g o |
4. FAETOT q21 9 ORI
o7 wAgU-gaa & fafa= alieh, aHfas qen AEfes e | 39 SSEd % Joyd f9sid | waa 9 qen e wew
0 g hel o Jail o amr, Fogid, 39, TR, gfaeel stfyeheyn qen fmfo |
ws-g
1. o itferfaent qerm et aeafd
o1 wRfeafaeant- - qen o1 geesh, o aRfeafa-da, o 9e™ Hehoud, areafd GehouHl, Iifefash Seshe de
TR, WA TG, Uk =shUl a1 STal Haiel, Ffdelet arder H§ IR & (F@, Sial wR0d, A0l a9 &-) |
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ARG H Il % YhR, YSTad i qedH, TS a0 Hg-ArsHl, Jafa™, afifent fawrsH, aeafa Suger e aaeafa-afent
(IR 9 ANERA) & w0 & fag, a9 aRftafads 1 w@Em, f<ae SaM (S 9 ) | Jolifd STeafd sl IR
SfdaE TsfaE § gfieh, ogdR den A gufed qen oiueie aeafadl w1 ufem, THasid, ofe, faao de
Frreafas fagraamd | eiry smeafael & SR e e SR fomraar i qurfad & arel S iR 3 THEfis T |

2. I HHIEA T STAFIR T

AR /g 99 SUS Wfshand--aAif=1 qen fream gfafeei iR fagra, 9ieea gsfaai, seror qen fomh,
TR-THE o9 3R (T, 3. Th. 11.) uRamw iR &, 7iic @, defvra Yo, faoed, gewa (F2), W, 94, oig, i
T, HIShHII g 3R =], e R S Ta-HUgy, TEeA qe f9er | s, Tuiuor o ufweor sl eAeavgehal
3R TR, 9O & 9 fAgT, o au Wed HRi, WR-STIRAeRI, Wi aifya den faga wfeeat | fafsm s,
ST o, 707 9, g ge i, 01, I, wiEeR |re- i, T[o7 3T fur (wifidswer) sre-fmton, o e |
ara # fafs s e & aam frafa oiR vfas # fowar sem | et SIS a1 33, e &1 %hed AT i STfd
T Tefa, hTes Waeems , ST ookl i ST, THETE 997 Hredard |

HTS i FIIF AT, FIES & oY 9 STIAMAG, FohTss (foer) Ft weam--am= fag |
3. 9 EIETOT 91 I S foamm

o1 Y @fd- -3 qen e, fasdues e (TSR, FIe- ARl qe S, 9 g S g R YA q9 R T
S | I T &fd w1 gIfedr, &fd o1 Ty, HR, Ahem, JREJTR U™ a1 TERHE q9 Sifawk e § @y ) if| 3
Al T T G- -3qeh qen fafy, oifa & feisma 3uam, onfefs den aierviia |, Jehfde eaersti & g fomr
ST HETer | o 901 A1 o o Gz He0 i hieH-oE-AtEe (Co,) & oo # yfeenn | wshia qon fFafed ==
(UTST), 99 IR 99 T 9RE e R = Ft fafy= faftei, = Ssiel, ama gavme, safasao, saifaer R
(feT), =R, ST ST (SATEd HiET), =, T St o1 9 o Hexo R g9re 31 =7 |
4. I redererer aun faum

9 SrefeTeEe- -Hifes fagr--ama-any faveryo, A R ufd &1 stehed, TR qeo ARIEE SR § faver it s
@ T I o U fade (Ted) # uftadd, aem Sttt o ged fuRer 9o vde, s &5 a9 geshiiasti &t
offtrert; Frmfira ford Ao &6t pfirent | oA T SRR IR gfteshior w1 AR - eTfie faverr; St i aegei qen e
T HAIh |

faem-—am Tt 1 Sfaer¥ 1894-1952 AT 1990 hi VR o i | UL o Hfd 1988, 7 A, WIH o Tal+4,
Tfgersti &1 oTee, Y ST 4§ el o7 Ffifaat g g, foer en TR-forr 3mR; 9aq a7 yeiy, sieifirnieson Hifaa;
TEANT q GLEcHeh URad= | faeh—=iehtor qe aif-eht wileh YR o9 1am, steedehdr; 9 g, wRdia o=
aAfafrem, 1927, 99 Geeror tfafam 1980, asiiar TR&TOT AfEH, 1972 R ITH GeeM, YRAT MR Gied 1 aifen! §
ST | I BT T T FASH 3R e |

fem

T -3~ 1

qUs-%
(1) ¥ 9o :

drded (YRER) ookt fie, gealt &t Saafa wd siiafies G=mn | Yedfaefad ud geat i o1y, Seremgel--%Ror ud
IR, SAATHE! HEel, YehrI--hN0, YHTE, YehrI-HEad, qRd i YhI-Tad], diad), IRAm, Jeraerel | o=, Te
WX @IEAl Td A 9FRIE e | Fegie faeamq--wea vd frenfafy, aqg 9o fawno, wie foadfest, aafefieet,
e, TSI e ToT | HeTgd 3R HeTR |
(ii) yeArRfd fomm Td Yo Haed :

TR fom 1 YoTyd STIHRONT | 798TF Tal ad & | TR i, FeIor Y3teqpfd T T9aTe | YT fdeh =sh Td 3Teht
AT | ST faRM SR 37e! a1 wa o1ed fo™ & deiy | @ geie, fafaa Ssife, Sia faam we wero seree
T of sTepfd fae™ 1 STIFEN | YTRA 39 HElGY &1 43T |

I RIS Td Sh! AU Td S | fagd Jreeia Wagd | F&F ST Td agsh 75 | IRd gt gaed
ST | TR kel 3R | -To # g HagH 1 gy | siniifers g gsfa (GIS) iR 591 sgE | fovaeardt
feafqew @ (GPS) |
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(iii) AT feod™ ¢

AR AAfEE T AHfes 9ed, Y& o, ufdad Td fasfa deigas don geea (wfesw) e v e @
yidee--fasfa de9 | faefa 3 ¥ fagfa fogs | fowdo stemen & siqia @i & Sl &1 SRR | 961 T g9-aiieni
wd T fafy | sem, Soeq, @, 9y (Se) Te 99 fawm fa=amg &1 dards faveon | sremifya foeqor | ety wd
forequr & <= e oY | ¥ Fia=ardt 1 9= |

U@
(iv) Siamem foqm ¢

Sfa-aferen T 99 ggfa | TEsiard R gE-Sared | Sharvd & aiee w1 ot | fafa yeR & gEn S |
Hegsy YAferay STomu, RSiaarEe T Q0 9z fa9m steam § gam Siared 1 STuan | 9iure, 2ectere, afswarmdre,
whEARfea TE UriSien &1 oThfa fomm, qomfte sfaem we fosrmmandt wehfa | YHmEfem, erereme, Ieemsfen wt
wWieh ITAITaT | Efifrel, ufaaet wd deifean (gefmon) # fasmandt ygfa | franfes witrsd | fieam seafa-sia o)
T7ehT Heed |
(v) @it Td R 1 faam :

Weh STTHRH! 1 R : TTH Weh, SId Wieh, hHTA-WE IR Ik Wk a1 STeh! Siada | IRd & shisETqa
St o1 forawor wa afieheot | wfvret, seafasd 2R enfeie Hee & dod H 9Ra & guasidl Siell &1 Wik faawor wd s1en
o &1 T | g H grerd-sh e | shteragd, aftfam/eeifaes, fheem gdra wd stfaqa/ereia v | ot
kT § WRAE SUHEEY § Sorary <, JUia a0 ST fShamehardl o1 e | RA o1 faediten @ | femem 1
forehTa |
(vi) Stervfere T iRt e

WA Tk 3R S HT ST T SThIT | STEETA S h1 T | IRAT | T, IR, Faferd dretshdl, TRTeIal e
HEE TOIeh, TAYA HT MR | Wl T STadR! faRmar | Smsa e f99e | davsa sdded | Ul ® TRR | IR
Zoft STRRIATT | ST 1 7T | et G| HSie ST HHE e Yae | aul Se 39 | et o SeifTeRt o |
iy, G190 Qe & ferw ot stormur | fmior uered & &9 H 3 | gR-US 9idishan | EEe- SR, Ash-AH T e |
- et T |

I -2
T ve-®

(1) @ fogm

fohtedt o1 TUSE QM FHHLG il | ST fohteeta oied | fohea wafifa &1 &g & & fau 9&au = ma &1
I | foheet S | T - fohed fam & 9 |

Yot famfrrta gamest Td SUd SUMEA | W YRl @St & Wi e | @t #§ sgatar, fae o,
fgeTqady/eTuestq, THe Td Y1 |

Vel faferene @fte ot & ifas wd TaEfs e fafase &1 9EHme 9l | g Td srad 3t &
WU G | FTEHE, HEHS, TEHES U6 S ol o @i |
(ii) 3= qn A Serfam

T #1 IR Td foheed | Toamge-TArdise, SR-TRe-TAldEe U6 eEsEe- e fafds aqem 1
foreear | foman fagr | #vi faded wa @ifierton | 3T el 1 T34 Ua WXl &1 3a STERh W | IM18e, e,
TERMEE, Teufafcs Td Aeufdias, amHiaEe, THdidEe T8 i Sl w1 Joeu te e | Femege | SR
TS et & |

HTIRI & YhR Td R : HEEI HIe T Hed | ol (her) T3 | i td st siaeo & foae gast | T &t
TH T T TH IR@ | A et 1 T (FAER) Td =T | aeehTd, oA Ue o7y fafes et &1 SR | @t
= | YTk HTITGRT | Teiaeol Ua Ireietul, fHierse | wRd & Aqarse -9 (3 w9 |
(iii) 7o fomm -

g I : Fio w1 gfshen, gHee oIk Riefiver | sTa9R (TeRs) & TUiEE | Ues IR STEes Wd--3eh! SR,
SreAeviT We & iR | sTaardt Hataft oiR 33 &9 | STaEndt Wil 3R 3 Hew | 9Rl Wit 3R IRt e | WRd
% SferETel AU |
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TUs-
(iv) smfeier yfesm :
ST, T WIS Td T, e 1 3fra ufaer | ook &g &1 sefieror | @it 8 & fofor 6t ufsran | seres
TR0 1 AU | o7oeh 1 e (FF1Ee) Td WA | 9IS I Ta &5 | T s shifiam, dien, 9, @,

virem, s, W, feofm, M &R <iftaw T oiEifie wfsi & Aeeul aRdE 89 1 Jfasm, wia # & e
Yrferam =1 fdm | Tdig @i Hifa | @fts donem 1 e v ST | et Wi g o wgE e
(V) &1 fe :

gefaqor fafy--amfen, qefifaeta, sEEmfTe te et | gfaee T | oo == 1 STeha | ST qen
T 1 faferi-enfes s, sianfits T vd g @i 9a9mem | @i st ool Td 7o JE1eF |
(vi) 4-TErEA faam e waieofia faqm:

Tl R ST<RET Aged @ TR A1 STHIMIE i F16e | 2ol ohi T 91 J16E Tal deall ohl fIaiul | 37ed Hifsieh qea/est
Ta | fohea wWafe & 9 | WEfe duhl & TR, fosis de | qaemfaear iR sgaiaed | RfYE SErTiae] |

Yrepfdeh Hehe-alg, HEe, qed AW, Yoy Td e fhamerary qen =gt | IRt | TRdwio s
TR yoE, foga e, SiEifies aen fasefs stufire faem, 3ot 1 Wi, @it sTafite 1 & R v 9r | 9w
T IS A TGUYI, FHET TGUT | Fieo] GRa--9rd | faumh 3um |

wfora
T 71
gue-h

e sfsmfora

gfeyr gafte, asw iy v T, 3u gufte, snur, faun ) wRfqafada afen wofe) earege (Bfedw), Ho-tfeea
TS e gHEdl, fafed €9 1 ot wife, ek sia/difaes, gafud, fava aafua, e, sfifdy, faum sfida s =
e AfaEioes A | fgeard v sfida avemd & deshivie/anfias ud U e, SHcHe e fgemdt S |

el

Ireafas W, WH 9idd, STasheHad, Tt IeadE Y9, 9%al & 91 TR &1 Y9, AU ®u, 3t wd
Fifeuss; ofaeqeli | sgeRl o ho: Widd, STEkhoHiad], iR feehars, 3feas wd sAfeuss, @wisl &1 ok fafy,
Stenifaa | fafaa TareRet 1 T g, A= g9, o (3AfhE T TTR) 9T sl aen T e | fgen
T e greha (haa godich gfafemi) &3, I8 U6 3, Tee-—%h=3 |

forgerftrer wenfafa :

T qen i famett # wdta den gt & qen o famedt # fida wife g, fafed i w1 e, o @,
3 fowmaeta TEnel & o & aan g3, SHad, ek, Y, o, Waads, areegas, T a0l o I sfaaeesa wE
3T TUIEH |

TUe-g
TR TTehel THIHI ¢

STIhel FHIhUN 1 WISV, I T oA JAH Hif AT IAH Hq 1 FHIHI, HHAEA U, Y2H HifC % fhq qod
BT o TEl, TR, FORI 1w fafest g fa (3TR) TUiie arel Sea hife & Iasw wHisv, T He T fas
HHIhd, SATTH T, A IR FHRL | =R I[N a1t fgdta wife & ek g, qof g &1 fuie 5@ @ &a 99
2| e & faazo &t fafin
Tfent, TWfaent qen ga wfaet :

TCAAT T hIfe 6 RN, Ho @ Tfd, T e, THad § Tfd, G&e, e, T, 1 Ta e, el 1§,
ST oA S ST (A, R & 18, H=g 9 & A<7id Hed, e goHE & Tfd, Jfale & rid fd | Fos
1 Geger, w1 T feorfast S, s, gremer she, sfeud w1 & fag, gremeeen/aer &1 i, 7 famet § a9
AT/ |

IR T 1 3@, T T 90 6@ & Tia T w1 ArAEe/ Ao, Il w1 GHwT, @ %, 9% 7% T TS,
T g i st AreATereN/ Ao, MrRIERl/ A= 1 T, STed s, 161 1 g |
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e fageryor:
sifew wa dfew &9, B UHwd, 1few R & |iew wer &1 oTeher, Sidid § YU, STIER0 Td hdl, I hR 3R
Tt fadwien qen STt ifder =T | S=am Hife sTashers, Afgy qaHes Ta afqer gt |

ST ST STIHAN ¢
ST T oIk, Tohdl Td T Te-h1e & A, A Td Weh & YHd, T & T9F |
I T31--2
TUs-F
EIERIL G

e, IUHHE, T U UHE, Wl 1 HHERING], T4 g g qeashiRdl & WY, WEdl-99E, HAdd 99E,
HEA-THA | IAF T T[UISTEel, Y& TUSEet Ui, sifgdia queEen wid Td gaeifea wia (SWH) & & fawr, uifha
A
rEdfaeh fagero

SEdfaeh HEA ek, shid TH=ad, URe®, shidd &, =[Iqd SUNIREY okl Shidd &5 hl HHd gL Siidsh H&
fepTar, STl STIsRT quiden o €9 § adfash WA T | Wetdl 1 Hiqe U@ Ueh 9 Hidd, Hed Teadi W dde et
& 07 ¥ | IHH FERR, ST GHhRd, ardfdeh qof Wi U6l i AR (Frensii) w1 FRE&m aun wufasy sifiewen ) st
(wremstt) &1 QA= | Wel o STTsRH1 adl vl & fou U 9um SRR, Widw, STashetiaal Td ST e |
FEA aTCl Tl 1 STache, 3ifieh STaehetsii & A § IR, STHIR Hhad J8d, 3feas T4 Afeuts, ag 99meha |
gty fageryo :

foreifeh Tet, SIR-OAM e, s 1 Y93, SRl o1 THhd g9, =1 907, Sor 9of, dri Sof, fafesmrd, st
STV T, T THIHTH | ST Hafesmr, e s
s W

Yash T I U B, U YU a1 Ud IRaH B, STeie fafy qen ga it uehen fafyr | Sadr | uftewm qen
T It | yqorier foashdn i gue |

TUs-
ST STahel THIR ¢

= fawsti § =3k den g, &Tiferk stashal HHieRel 1 H@&9u, dx/P=dy/q=dz/r; %R & HHIH 1 B, AAhI0
TR, BRI 2Tahel FHIHl, T hifE 1 TRh Taehel GHIHI, Shien Afaem fafy g g, sai =1 =nfue fafy,
fra TRt & g fadia wife & Mask 21ifoe sreshar i, S id dg & TH0, q9 THIHI, ATAE THIHIT |
HeATH fogeivol Te gl sy :

e faftmi  fgfavse g’ T =R & SfiSmivg qen STeisig SHiw ol & ga, fHadiefa (Wen wREl) den
FA-TRTA fafeat | M fRrEw 9 Tee-sed (Yae) At g), Tew dea gAved fafy g e et &
T1ehTa 1 7 | =2 1 (37U 41 9¥9) A1 AUTS 1 SHAaeH 914 |

T gHsher : faraed =1 faer fram, gacst fram, Teda &eehad g1

HIYROT STefhel HHIRIU oh1 TS B : IR a2 T g [Aferi |

FHFHR FHARYH (FRTEA) : Hrell | ikl 1 Hood, foed, amed don 92y, fgenurt ugfa, sl ® nforda den ae
i dfeRamd, faear w@fFamd AND, OR, XOR, NOT wE faeamo FuH HeReE | 3T a9 fredsnen gghadi |
AT Tgfd § q1 A Tgid H A= |

sifafga quitent, fafea quifent qen arfoss, fg aRYSar arafos e <re quieri 1 F&gor |

GE&eH faveroo guensii & g1 & fou eriiey qen gare gie |

e favervur | o S arell gaened gatl gfafedi & foaw afas # Sreamer shaesE (Imee) 1 fae |

Fifeht wa et Teehi:

iR e, Hery, FarmEE ad IR Famr ugfaai| € T mel fagra ao auis & |, gfieed &
R, S-Sl S fawsti # gg fuvei =t fd

Tiae THIHU, I A8 & T SATIeR 1 T FHiIl, Yo (@, & &1 9y, fava yare, fgfada qon s1em:
Tt Tfd, Igm e ifwm, fte 7ifd, I iR e & R yare wfafsrsi &t fafy, w&m @a & fau Sfeer =
peicaull
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i3 gt
I T5--1
1. Tt 1 fagia -

AT Ahel 1 Y§-TTaeht AR Tiaent fogeraor| %1, iR qan R @, faarers =, stfufEes () |1 g8
HUiehi 1 HqeH, Tehel T TgHAfAe SoHI ol Tqar | At 3l 1 (@ HuA fagersv (Thd qen 5 @ #ife), Il
1 shifaes TTfa TR hifaes qoft fd, Tra: =IO | 92T =rem aen Seen =1 | gamfas Saf |
2. 39 Fifreht:

T fomadi # yfaew oik famfd, g ufoea iR famfa, dew foiv, eia gome wwrd, gaefiemar ok foumefm
(Anisotropic) dfaea-fasfa ey, T 218 (Uniexial) R, 9rd Yidee, =%, S STEUl SR 79690 9d 211G,
S fderel AR = 1 faer, STaEqu yided, T, e i e, Hefe faim ggaa ufaad, He 3R ael Sari arel
@ I, WU SR WY, fasfa e Sehea SR fawad fagr | 5ot afsher, Geped STamisH |
3. gt uee

3| Tl HT WA H ga Heheudd, frecta e, fReca ueref # 9w, fageng oiR fgeiet wen smw, wmm
St werell st WA IR Ui, Sea W1 ST SUER, Wiifes, Phaer oIk wEifa e, fafv ereif & s
ST |
4.ﬁ'q1'UT1%|E|'H:

T 1 9 faverour, ToR i ANR-31g THiR0T, TEiE il iR WeiA 1 enfeier faa=r | gg, oy iR wr=ien
e, T, WA W1 ey Aefiee ggfai-g € W, € W U SR WIS | ek SR WSHT R STIYENT | TEq0T
TehT! ST TIeeTemT | 3= St o w&qu | F571, srangfema, ek iR 11 | v, feerfd, e qen g uitshfa @1 fieon
5. fmfor geie

I, SATATSHT T2 =0, qEigHAA -7 | H1ed, SRedich! AgoieR o], Tk, STIg=H, S-S W@l Hged, 3ok
forerma, HqeM-wR faveryo, wifiar smeeH, W iR Tt i ww friEw Gtk wat get - st = faverm, € s
et a=1ed STeREsRdT S, Hoad SATeheTHl, Hdeh HHeh, hd AT, el Jeig-Tura faversun $iR fesm, difersta
TorEr e SR STEYH: Y W iR farete fafie, aftes @R guaeyH fed, e uftewe dfe
el | oo St amma e fageravr, qul Turem Weie qe qargae dehieh | IREST Te |
6. SAMHE & TH :

AfyRfers (FHR) A, YA dfesv, T weeR ammsii-wed, S-s9 111, ded 1-2-3, @d ifirasm v
YRR SFHRYE (W) |

J9 -2
1. SHTTfahT ¢
qen 3 € T Hey |
2. oY%, HI. $5H, $UF A1 T ¢

TR gsoiaed, q e Josaed S5, Iqieidh so ao fg-Ieh Soi, A, S o1 Aafeh <&l e
T | TH. STE. qo1 ©l. STE. ToMl # Te9 UshH, TH. 3T, S5 H Jolsoiaed SHehled, . oTE. o § Sleal-3TIohIe,
9 & S T A, MEA q1 Hied (i, Jehfeuss S, HIERIM q9T U T4, I9 ScdeiA qon s | e
$e, a1g & difcass AT Y STUEG qen 3, aRe e e 9y TR ; el T favereur Ssaar qe =Aad ekt WA qen
ST AT |
3. ST TR0, TR ae SrgeRer :

T a1 Tgfaet o1 <o, foeaia gt § 3o Sawvl, Juiifed den Jad Hoed R o1 Siaw, Hear-fafmfa, faafa
1 Hoe FHM S & o fagr, fafeo fom, v oiR R vam gt & v o fafaea, eae faweron | 3 b,
efiae =k qe <, WEfE, anftaa qen YER ghean aun e | yeias g2 & T o qen ST 99, WRiad dF a9 3
31T, T=a Hfd, YEQd Yahich, Mad TR TR, IR T |
4. 2§t 35 qen fagm 994 :

sifafes—Tal, Ham a9 Ssil v, TS T FHG JaTE, Tl 1@ & @M, & a8 @R iR 9ies &
Tagra qen etfiueredm, <t 7eiF =is # 9 YaTE, W A5 Guies | foria faveror qen e[, v, Sia1, Aifehia qen
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STTUrETT faga v §9E & fau Tord 1 9719, SER 921 =78 9R foga wfe 9@ o1 979, sy 3=a <@, Tehi
SIIER, YaTd A1 il BIM & IUERY, $HH a1 S WA a7, o1 o, WA a1 9 S <, fafve foagga v s
1 JETE Tal STRE, TRges sTRer, foma Scared o1 enfeien foeem |

offerent
T T3-1
TUE-F
1. FeAfaeh] AT
() 0 iRt

A S T FARTINen e, e qe o STTEUi b1 TRET | Tehe THHTU | TCIHRIS Yh v | Fefferam warmao,
SEEl T SIS GH, F0 B | STqeh51 Gl HIRATAH oA, Feh! TAleteh |
(@) s

AU, WA i Hife, HHMRITGT e q9 ST, TUTS 1 THIHT 201 T TS e H 39 TN, T
TIeTeh AT =19 o GG, =ehid fasnie, gfieatam, sfee & fagia ¥ auis aHie|
(1) 3¢ T nifaet

SR IV, TS dIfeh], STee o H&A AN | 3¢ T4 1 i 1 STEer o1 it | 3¢ fie i 9 gaa 7fd, =oie
Tl (S0 wh) |
2. fafire smafarent, T qen et JehTfrent |
() fafdre smiféest

TEFAEA-HIet JANT 3R 39 TN | RS IR Q& Hehld, iel ghg, a7 IRasd, foaan qen Srer gvmE, gea9m
Tt Hel, & Uik & WXt ST | fishrewant fo, aqe st st wfgw sdifasht Tl & 98 TR |
(@) T

WA e T, STedfed e, Juilfed <ot aen 3TaTe, fowa | ag B feer a1 | Toe den qi Senfasht, yewen ae
T o | TS o TG 9 Ted a9 $T9e |
(1) At yehTer fomme

e % fagia ¥ weds qen sraeda & e, swef yenr fame 6 enege (Afew) usha, wael of | & g, freae o,
< Udet oIl 1 Womedt, 9ot qen Tirefa foae |
3, sifqet yermer famm
(&) =fawTo

YT 1 AR 1 FAN, = gord, a3 fhedl g Sfdero, Ao SAfdnomd, fafay fatorgs safasom
el Thell-Ue sAfaeR T A7dt | SATHT 9T 39 T SATHAN |
(@) faad=

FIRIE fored-Tshat T fog (fere), faven fog, faad ofdm,

fadeT emd-gea foeda-s1g sterd S 99 SiH wie | FSHd GHehd | i hafdd (FRe) &1 T ' wR W
forerd= qen el Henivl T@feg & faver § STyanT-gia §RaE §N faadd qer ame i Ter |
(1) YltRToT qeT TR Rt forem

@, I o IrEgd fod YRt 1 Iaed a9 SR fgeTaerd, Igeier i ©Ie, Yaul FUihdl (¥ YRR o
fogia &fivF, WU-3S9 qo WA Soad dgell § e IR, qered qRéu Tehe 9 WM (HTEeR), TER-TETRET &
3R @ Uik | Tt qen ey e oER YR i faviard, wenfres aen sifere g, TER fRTOgS Sl hied
FHT | TR fofvan & o 99 w8 I

-G

4. foga wd g
(%) feer @ wd foor gawl

feoR Jf7[d AT Ud @G HHIRIU TE ST ST | STew R i 3, sAfew fava w1 agya voR | wfafaw fafy
& T AT | fgya & hwr fava wd &, smer &9 § fgya W 9a e 90 STl | weed, gavn | IREH- A 9w
TA-Ueh THM 9gd &5 T =Teieh a9 WRIAYd Teteh | FHeieh 9 I8, Th THM Trfehd Tieteh | olig e g uerd, e, 3
T
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(@) | foga
frt@E oM e 3T ST | IRil-Tari fom TR &1 fom, ®Ue &1 frm, o &1 fam | @-1d o =iF Wed |
Jred! ¥R/ (9. o1.) ke # W e O "Wiew gd (R TH. TE.) AF| A SR, Hl SR, TE T §l AR
Y- - Sufterg T HHRR ST | MM e | RO (ZFEwmR) & fasidl
5. fora grerrtar fagia wd Hftoren faferto
(%) forgg grareia fagia
o o1 e Hedad 1 wHteRor | frafa # wn wEenn | Emfen v | ey ud sifew fave | yurdt frveran, dRed
T ™ FHT | o ek & wiew, Hedeet el T GeyERvl | HHSfeh TREEd § qT FHIH |
T Q! & TRETHT T RIERE a1 ST9Ed | B g | THEE TE ST v fa&raut | 31 Yentvi |
(@) vt faferto
FHfvoren fafertor wd @ik fafezo fem-wwi-diesme fom, S forermm fem qon W-sia fam | wis g2mE, wis
SIS, Wik U, Wieh ATIHH U8 @ieh el |
6. IR Ue wifersha ifast
(%) SSAFTIAeRT
IHTIfaeRT 1 794, Soh™1 A1 STHidsh ™ Woh™ TIUT | THATl, TG, THSE, THAFAT WshH qe1 T2t giied= | 113 ud
Tt oM, fireg wrereen f1am we Tt fave | ardfas 19 & et & fAu aretard i, shifder feries | anfias
o & foau Heged desmE faawo, aiess aftee, wnfadasH, e 78| 39 &1 fafire 3s %1 gar-Udl, STERES,
e fagia | Tamde HaY Td STIUEN | FAf FeasTs THieni €SI fagas, S[A- cad Y9 Td 91 &1 gav |
(@) wifersta difast
R ST G | S-SR Za0/5e | 3TeY ®Hl 119 1 SHfdeh &6eR | TE3er M), =g ai T8 Jeur &
T # gRfyer oron | A 9H0 & ®9 H o TR, TRl YehH | AehRIG AT hi STEEROT |

T 732

TUs-F

1. FaT=H AitAhi-1:

FHU T 5adl | SR TR W6 YAemEE | A s T foie SifeR we w1 sa-gea e [TsHE
-5 (Tahe)] am 8 &vl, IRfaa 9 # w01, s Mo @k | fava €0 T sTEaesR AT g7 Wt e
T | S qHE H e eTafy ufehad 8q S & o 31 1 3TANT |
2. o=y Fifent-11 wd T sdifqent:

(%) Far=n FitFei-11:

Tafaddia ameg § o, stawensii &1 w9, orgell &1 gad soideH fagid | wIviE AT G | SRS W] | 3Tg =kl
A T IS Fshell S8 & TUIE |
(@) T ifaert:

TA-Teish TN, TeraeT =shUl, BIESISi UHTY] i H&H T | TA-TH (TA.-TH.) I, F-3 (S.-3.) A
TIH] STEE 1 THFHT Geha | SHM YT | THish-ahied fagid & STuam |
3. aTfoaes ifaeht:

fgaeaTY] 319] & FUi, i e soraRife Tiaen o1 Wafhes fagid | Tud gae e enfUaes Sl | SreR A Seen
e | Tl fae Ud SR eIEgre WY, AIfUaeh gEereH Ud STfuadh TEeie ST ol Hewd | Hiaeiid Ud TGl |
TH. TH. 3R, (TH. TH. 3R.) 1 WAfHeh fagia vd gy | o gia &1 mefis s 16 g9t 96 |

s

4. TqenTg sifaent ¢

TAYd AHRTT T[OTEH SRR, U Hetl, v AT, A1, e d STl | |- vfas Hefd g3 T SA9arT | g8
T | TS 1 Yol L], eIk S0 T b el | D oA 1 76 fHgid | A9 o w1 5q@
To¥roard | U T SN AiSA--T%herdl Td G | ofier g H 9Ud1 &1 Seeisd | T 89 T8 Ak 9ol | JTEsil
Hoen faam & ar # wafhe gron | Tfea sfufwn &1 (F) -7 Tt foget td deed, el #§ e e |
iRt REe|
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5. 07 Hifqert Te 3 STaen Hifqewt
() w1 Hfaent ¢
T U hT TR Tel ST STAIHAT | TRE 72 | FIg 1 o GX=T | &1 Sgd Ue yerel o= foman &1 &
FAT0S, Sl oh U101 WATHeh S | Jfert s ofifasht |
(@) 3 sraeen sdifqe
T e dXE | 3t 1 vee fagra—aras fagaliet Td sTgaTer | SifqarerRdl & 3Tad, WEER YHTE, SIS
WY Ta STIUEN | 3=d aTdshH SAfaeTerehdl sl WA SATEAT |
6. TSR
S Wel Sl G -p-n-p (F-T-) To -n-p-n (@-1-) T | yorefer wd e | whsharnss yads FET
(vwgd) JFET (Suwsdt) wd MOSFET (U# &l T8 T § &) | Siehid seierienl-geit™ deadeh, < Al 2, qehgR
Te GIH GROT | TA Toh U9, Soq Tfadiet (aftieer), R et AeshIMad Te 3 G0 |
wiferent
T T5-1

HIehan ¢

yfdest wafie Td s -wife 79 iR wiea gafe, 39 we & ®9 H agtas w9, g =R &1 s hed, dd
T Gad YR & Agiessh =R, Il SomM Hed, Wil T9c %o, few-qM agiss =R, 3uid iR gufasy s,
et IR Agfes =l &1 YHITed ], Agiesdh =X 1 YA q9 SATe0l qufass e, agfess =1 i §a@en i,
T H, Wiiaehdr §, ¥ AreAq |, 91 e Fa feufa H S1fieRer ST Ares 9o URees e : ARA-cheal TR,
=S qen fefed & Jea demsl & gda fam |, 98 demsdl & woa fa9 qen SieHriRe & Y8, Telehl-heat T,
1 39 STl R FuRvy, fefeqent qen et & S=d HH1 Y9, AE Had o STHad JIiehdl sied, SHep! IREIRe Hey qei
AT e, TR ATehia S@et & 9= o7 o |
wifegehta ST ¢

WA, ST, T&aT, Jatwd, <A Jardl, Joidl, TR Jiaeed, TOH Sed JHd, e T IR 9E 9 56
T, TEEY ATH TR0 SR (L,TAHG,) She, Ta-sihedl SR oedi¥ih Wi, §ied & Thal 9 Sg-Wree g
% U shER-Ta SRl FAq9 T IREg ehclsh a1 39 TUEH, HA-TE 9 & emafiedd 9 foR,
JuA-Ufaa sEfhe, weemrd & e, ool fafs g steher, stfueram denferdn, =faw o, =[Aaw wEar e
saftafda =Aaq e, stfemdd H9fad 9 311 fehereh] o T[UIEH, ITITHT S&FAT h1 RO Ja a1 U990 sl ohl UROT, o
SR |

ISR 9 AAGfohd TI&U, HIfgeh Tod, THH. T, T99 fHaea yafeew, 4. weqo, tehice defad
STUT WM 94 fosda yafaeh], I9€Y 9 SHMAd IO, Thd o dg-U=d sied S9el o o . TH. 9., ae,
Hefaar ST ThE SR 59 Jed Ufaeel U, HE-a qHeH-grgd TR F S5 SWIHT s |

forgamern ufterg o wdieroli < WY $H Heiy, THEAM Feefdd (F.UAT,) 9 I.UA.T, A foamerar afeg |

HHSE gRdl & fau SR %1 ThE iR ghewt 9ld, fag wdeo 9 g9 geand, faasmeds fafga-sife wiemor
IR gHeh! Gifa, RIeHrRE-ferre 1 S-ufaest g, o wiew, faaenedy-ia-feett s 3 mftasst wieu, 3Tt
T I STEH FHH=IT |

oTee 1 TH.H.ARE. 9 39 TuieH, il . 9 TLTH.TA. e, diee i Jol qadHen], STshiHeh 3Tk |
s sfafd sk ag=R favero

e wifers fee, =aq it &1 fagra iR yeror fawerw), mE-Arhis fag, S SHe, <A 91 sThh
9 9! IR, T, fguma fren avfiea sfiwvil § =Fqq v fagra W oeia drefehar T&m T e STk,
TR faverv, e TS, e IHEEd 9 ddehiiy 9gae, Jguad HHISEv, 9% 9 Sfifeh ehey, SeEv
"erfer & Hafqar fageryo, el THemd, TEor 9 SeaEl ueehi i sTeherd, MINQUE fag, ag=r-vamH = sied,
RGO w1 D2 a giefa 1 T2 fiesist 9 3 sTI9anT o T[oreH, fafaewat faverm, fafed wedey, twer MANOVA
: J&F T faeetwor, IureH fasei & s1eE |
e fagia qen JAm &1 STiehea

fafvea wafe 9 we-uAfe ITHA 1 '@, IR aafte gfaeem & gere &, e giaead SThed Id
g Ffaaaa-ufaterd & @y iR fom yfawenm &, wisd Jgfs faud, swheg gfaea iR 9ifea gafe & fou
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IThT gefIfaret, o5 Ufa=ed, fgemur aa agervl idee, Teh AUa] 37w ef® =il & oy TJqd o FHIs™v ggha,
fgeror yfoeram gfqeemes & @e 9 sueh fom wifasar swwfass st faeed, Sa-wfaes iR wfaes amges &
FThcih, TUALS-AFIEA 3Tehaish & Ho¥ H KU T 3Tieherd, STufa=rad Jfedi, Horgeiial sAfiaermi & fag s ot
IS I qeheAten |

frara gwre facel (fgen arffenon), agfeas w& fafya gwa freel (wm s ufa wiftesnt Jaoi & @i fgan arfieeor) .
SREL, R &l S, TA. TH. . 9 3T fowemv, 70 T ATMhedd], Feehuiadl o Hqed i Hehodd], ol.3TE. a2,
YT &7k Wfafer, SFAfora STfeRey ¢ 24, 32T 32 AU WA B Hehiol, favead- & 2R Wt Sersh Sifisher i |

e -2
1. sirenfites wifersnt:

yfshan wd Seare Fer « fes dfesl & am fagia; =1 we i & fae fafv= yer & fes dfes; X, R, S, P,
np, T C wfes; d=eft a9 dfes; V arss; il & faw tea, 3, 98 & stgshfas gfaeaa dieqm; siid, toa,; T e
F, TH T A, TE. 95k, SUGHI Td ST & SIT@H &l Hhed l; T F, T, TA.TA. A0S iR T 3. 3, . =
& fau wfqeram 9o, o9 Afa we Sfe A Rt 1 3w |

fIveraadl 1 GheuHl; TRV T IUTAN; Tl Td FH=R Ugfd i fovagad $ik o= Wa fo=ma; 3 :
TITYAT el T YA T o, Stfasiifaar feel (SRemdih!, Sed, o, 3o iR ane-od) ; stfaftadar & fafiy=t yr
IR forvarataar guri § stfaftead &1 STErT; o117 Th& § 99e; SRt ghiedl o fau fem1 oIk g afsia w&m |

TITaa=dl 1 GehooHT; TRV T SUCTAN; Y@l Td IR Ugfd i favageiad ik o= wa fo=mg; 3
T ¥ Ta H: TIOA1 od, SAfasifadl feel (SXemdie!, 99, o, o R a19-2d) ; SAfaiear & fafi= gaR
IR forvaataar guri § stfaftead &1 STErT; o119 Th&v § 99E; SRt ghied o fau fem1 oIk g afsa s |
I1. seeawie o gfafy:

dfshen fomm # fafa= yeR & foeel, STt | iR g0 & &1 9w fafem; sigeon o) wiewmr fafy, e
YT (TAW.) e &1 S SR G0, TR ek TumE g 3iR 36T sTerdt g, wshen wishan, fgewor fafy of)
Hfaq =1 afed . dawiw; Haw T w1 gy fagr o Sue onfYw fdem; gunfear faverywr, aRaed e e
HHET; A ©d; fgeradten -4 ©dt; 31 w3 i fafeai (emere! te sitsmfurd)

fora wd o Bfa w1 1 wfaeerTs; g iR SAfte wiaerdd fifqwl; dfen difctent Yeied w1 Hehou e diferent
Tt i faveifUss ST STl Shicl & WY a0 39 {91 (HEuetsh Td THe |l o it fe3l, S0 YR & fomw
wey wfeq deem feel|

T fafoad- - Aeela gEad, Hwav witiekar eee, fafdi o1 anfietor dan stafaum & gHE 9HE,
HA-hTel HIhE, FEATS; @l Uik, 4fed fagr & ofa9d, TH./TA/1, TH./TH. /., SiT./Ta/SH.

yaferd TR T, S TE. 0. TE. T, & ST ¥ i d qHensi w1 Fre g |
I11. \r=TcHeh STeRME o TSTeh 19 FifeTehl :

ygfa feior; gt 9 =k sew; I --SH-frg fafy; e &1 ferar & fag gdem, T R, o, . T (i)
et qen ST 9 e 6 STeEEl i A HER, qEgae |

LR T Gaehish-oideR 9 U1 e fRYR 1 TSyl Yadhich; S@el-3Te1a Yaehich, Yaehich % JaIT 9 WA,
o1 Tel 1 YAhich, STHET o H1 gahich, H0 9 TEINh SAGT HT YAHih, ARk o T Y SR
&0, HTA-faTel, SURH ShAv w&v, safes qdeor 9 far ffera wieon

ek ek fee, sTee St |IER <Fq9 o7 9 SATIehigd <ad o faferi, ageed &1 90w, sgHEd & aiom
9 GEYH, WUedsy 9 3He gRumm, fasiy wt faum foerfear 9 saer wiew, fasiy &1 s 39 The, Ser w5
AT TG TSRV FHIA0 Y o SHHT STehor, a1 Hi WehoddT IR JTaq gt 7q fesl, sfufreio =t
HHE sAfafruie & 3q hife T H Yideie; steherd ol fg&aa =Aam a7 fafe)

IRa # e, Fi, S ST, SR, SR Jed i adHH e d il d JTel!; IMHHE sTiehel & U8 il
1 faferr, Sen! fovaedad Te 9 SR T8 YhRE S UH STiwe &l sfafde & 2, STl & WU8 & fay Swar
fafi=1 smae T weifgat 3ik 37s & & |
IV. SFiferst 3k geifafa

STUAT ¥ T SHETEAS T SRS, TSiieh0T, T, Wfaest TAeTor aon o= HAeTol, 3ehT HaT 3iR Suim, ufturen, sfa;
TROT T AR STU T ToA1 SR ITART, TSl i |1, S R, STERA S, A Iohd G, 01 IR Hivra o arfori s
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TR ARl AR ST foeRfiEt & smuR W 9@ IR w1 e, a7 wrfoEt w1 swEm, gigem iR o SHafg o9,
gfgurd oF THSH, SHUE UAT; R SHen fag, SHifersa gl & ofithed § TR iR ol SHue
yfafeEt & U=, STEewerT 3iR 3T AIY, g % SRl gR HFE 1o, TTeed TAeuit R 31eqdiet & Aiehel 1 ST |
HUshH! 3TR THETOT ot HIeh 1RO Ugiadi, Z-THeh, U e, T-Tvh, Iadqs THS, dilgh R iR SHeh! A qer
IYANT, GUETOT Wk i AT TR SHeh1 fAeieor wRifgfa # Surer favervor ot qe-fawel™or 1 W |
aifer fomm
T T3-1
q-%
1. 3SR 3T T
(%) fafa=r wEeml &1 Iueril ah it Ta T, THiAme iR Hielmer, ey iR egeiem, sEardfaan iR
Yfeuar; wiicw, Tosien, AT IR qen 2R S=r &1 ToF, Fufafd |
(@) WSS : T8, 99 qen 594, o o1 fowm; R amfaien wsteam qon sivdf@ & 9 a8 ©
Strerad |
(1) 9IR®T : Heble, T dF 9L S |
(1) HicieXar : JgEydT, & GG qen Sk fopanfafy; yaret fafaai iR sqemt fufor; femmfay; sisiferan o) sikifer=n
& A A T SieA-gd |
() wifeeferefm : Wiet STqehe; hicgsien qon e & Tmr A& Td Sed-ga a9 I1d & e ST T |
(3) Tt : TEahiE & T 870, el g qei IESie ST sher; THericadl i 7Ha ¥ Ty |
(B) Tiferel : didm iR fomved, aiefiid § Staq-fafumt w6@ (Fdefiw), dgen (wRfem) o S (fesferfan) &
HH A& q Sfed-9[d |
(1) smeffdrer : weferen # fera yor iR wehifear, sndmdrer (sfim, facreeer qen fa=g) # gfie oik vawm, +id (s,
fieraea 7=, HorE, Aywael e fadc) H J@il &1 TR0 ®id H Al T SHhT AT R, i
(Zrmeni qn Ay-AfEEl) H | e |
(1) HieT&enT ; 3T9H, YIGH, T, FHod fafgerr; chfasg, Tgen don Wiy & 9= @& ue siaq-9x; el § g
AT ST |
() ThTEAISH @ 3T9F, Y&, T, fer TahR; TRIRSTE & |H=T A& qen Sfred-a4 |
(2) URRIES : TIfeRdll o1 3T, SIfcharral T SSHIAT & HIHH A0 q Sa-ad |
(3) UEHN : Ich, YA, THA, JaE |
(®) Uftwferan : IR 1 IHE, SR @I, IRl |
(®) Y<ifern ot : Sl &1 Safd; e & YR ThATeH qe TRYwS! o1 T |
(o) WS : f&mdl ST 3IqWE : ISSAT SATHo qll Folre |
() Hafern : waenfEt 1 3gvd; g fomame (7 39 ool Tenfi, el e, Sl et qon uEedl &
WA AT, 310; Grell Ao qen =1 gfA 3= 3 el §e) (fe Afy, steg fy, e dify, stfuges
TifY, TS S i) qen 3AH eradTeey |
(o) FEHR! TR & fafa= T 1 e wiceh IR STEATER0 a9 $9e Hade 3T1: hehld, I 31T, T ;
TIA O, T&F A1 HETHHA =41 Hied IREERI OF; Y-S o, iR 99 qEfsat (31 a9 &)
a-g
1. wiiferfaent .
(%) SHavved, STYREEA s, T T8 YE, SSH TRa a1 $HhT 97e; MRfEfas ST, Siam qen SheM |
(@) gHfte, fasvand, gufte Tiae!, gafte fefis |
(1) UTRfdeh GETEE] 1 WA -GS T, I e, Ay, ditdehl; S e, 9 Sfted (a9 9iEsm), & 8
S T ST STl IedTe -~ Tehiehd Arefsite Jeier |
() JAeRuiE St AR ToT, TEHOT a1 Semved T $He: UWE Ud SHeh! Uh o |
II. ==t :
() HIRN ; Haal e, gfadafad, fag 3eeiv, wied, &b, s1vam, ureher, e |
(@) e # eREE i fHeh], ST JER § BREET w1 JfHenT; Tk, Wael Tea™, Wual TR-dih, Hiel aur wEhe
T gmifeieh SR, - - (SHITha e fedhads qem &) |
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(1) sAfufamam, derem, s, Sifas o Sfaw Fadewitesa, S S a9 feaau & |
(%) il e & AeAEH i fafemi |
I1I1. smfefer wifor foaam .
() AYAFE! e, WHehIS T, @ SIS e, TR dad, T ureF, it are |
(@) @ HshHeh Td GaXuid I (FrEeh, 0, T, &9 I, 3 9901 UgH), (37 18, ] a1 Jshem) |
(31) 93Tl Ao HARET & I, 3eh 0] (TR qn A (TS, Hehl, oy, RHIed) |
(¥) T 1 AN Sia (IERen, Wgfauen), e &1 (Tfhsan SHeRn) o FEd o1 (faeftrad e |
1V. Siewifersht :
T Y TR eTHT; PRI UiehedT; Te- gy, Wedd, Said gfd & i SR foawor, SE-geer famedt -2,
TH-o& (T AN qen fgumfl Th <) |
V. SusiE ugfa
() TYFgHT TR, SSTel JehTRIHM, TR Fer T, JEEL0T T |
(@) seta geaeel (3 3. W, W € W) |
T 7312
q-%
1. =if¥rent Site fomme .
() HIRHT AT 3TH BT (hgh, AT {thea!, AR, oSl &1, dgedl, SiceT) (JSSEm g
AT ) T HE T w, HifSenT faurs (Tt o) o1ed i) St as, qen gueEt o, O T |
(@) <. T T 1 98 TS ik, Aled, €. T T, & gfdeqfd, TéH, Seermu, ST a9 sTiead & |
II. egafment :
() S HEA 9 S, AR H2 |
(@) SrEiftrer, TS qo1 Aa § o qo-g3 den fo fefon
(1) SRmf & Heera fd, giisH, eerd), Heerdl o, ag-g fashed, FaegiA sTamon, T SHel i STIarmER |
() IARads qe aiads ; fafhol aar THRfe |
(® AT qoheich, TMEHT % & H RISHSH a1 HIAHSH, TSR, JHUEF, €. TA. T, /7 F-T aen gof
gt Fet (fagia qen framasfa) |
() W qen g-h e ¥ fama g Sie sfveafa |
(®) Tehd UTGHAT, SSTET- - Taweryw), HHd & S=Teid AT |
(S) wFd S e, 9. . T R it
III. foerrd :
(%) Sfa &1 354 |
(@) Uregfae axol, foerm § Icafia i fieht, ST7ev, fafimd, gerenior S g9 |
(31) STHaH qn SHergHteRIo, e, el aen Od &1 fasm |
(9) TrEi-dieent oM, S stgfa # aftedd & fafay &R
(¥) Aemgd faweras qen wftr w1 foramon |
IV. afteor
() i e, siarda fam, wifefesm)
a-g
I. SerErE:
() wetered, o, fafte], déH, s s, gfacieh oTreil &1 =T T qfHekT | Gq@ qe STga o4, 37,
R |
(W) TR IS T qUT shol sk, STRAh0N, T TITIH, ATFAIHLON HIERRIAIIM; Sl TR&0r qen foadem; T 4. i,
k1A T, TH. G.-3HRT HC=HT a1 Yfigent |
(1) THEA TR0l (WIS T Teree JHi), Sa WY qen 13 |
(&) TEH : Tk & geRR qen fokan faferi, seEreefor aen Juamra, faerfi qen -ty |
(®) Sharfstent :
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II. wiffert (Faaenfat & foasm gesd #)
(%) T 1 GeSAT a1 Toh, HHG § T G qe1 AR, TA."' R, Whad fohdll, Thad & &R ad fran-fafy; s
&Rk 9=, - T |
(@) SIS T e SEATFIEE SATHA, RIS : 38 Tah qf Fawa # sae! fieht
(1) AR SAreRFeRdd < e H AR UfeRd, T, e qen S1is Uferdi skt ffireRT qen Stereiior |
(F) ISit e, THE q91 g fored w1 Fee; wer feme |
() YRl % YR, hehTdd YRR ki Hepo ol fohanfaf |
() =LA, dfRT HATAT--IHehT qTer qe ST=-U e Haor: =JUeiaHtet |
(®) 9Fa ¥ gfte, gaur a1 woEle |
(1) 7w fohan =t foran-fafi
(F) S 1 HIRIRT, BT e BUHE! 1 iRt |
II1. ufasq sfa-fagm :
() Ik H =& Teq T 1 fandwo; Ffaaed, derifaan; faiwo; @ fom aan arenH, dek dor 99 |
gl & TAfd Foe, 7@ T &8a o1 SIS, THaIiREl § ST |
(@) IREHA § HIRR-5 i fHeRT qen IRaET &1 SAIafeh 07 | HifvrehT S, Hew T Hicl # HEIR 61
IZHTEH, IMeeh s aen foryorar, gf, fogfa aen wifvmen 9, SR, Sememiad, g, foeus; e |
(1) ST9 i SRR, T o=, Y07 TR, FAl |
(91 o w1 7o, wal-Sal STaemoT |

TffiTe-2
WRAT o7 Yo weielt Giira =R (faw faw 24) |

(%) Frafaqat aftEan & o W &t S fSEet stafy <1 o &t St AR ) Jgrn off ST 9 | 9ha SEIGaRi &l
Tfteten w1 7afy § 9Rd R & folg & AR fafvea e ® i) fHAfvea Ofa § wrf s @ eiv fafvaa wderd e
Ecikil

(@) afc TR &1 79 # fordt uftetansia sifeert 1 &1 a1 TR Gdse | 2 9 3H T@d g SHS HIERIA an
T FEAEAT 7 2 T THR Y Tkl Fal GaK H Tehdl § A1 FTiefd 39 TRl 18 W y@mEfda e s wehar ® e W
SHeRT TR SRR § A1 BT awd o Sea Sen ® Ffed 9 weet 36 W an i % el gl sifuer et 7
fezm e

(1) ufElten Tafe & U g R TR STRRT 1 3Tt MR W TeehT X Tehdl © A1 9 TWHR H1 T | 3qH w1
1 TR0 oo 1 &1 8 dl TCeh R S8 A1 a1 Ael-Hok Y Fehdll € a1 SHehT URE1eT i 31afe o1 sgl Tehell B |

() afg TR | Yo § Fgfaq 37 1 79 wife forlt saferenrdt =01 4w <@t &1t 91 Ifus S0 wve (@) @R ()
o ST=Td TRHR 1 Rt off Wi 1 WART 9% ekl B

(¥) I a1 T § dog 1Tl &l sl TER, T WHR & 18 9Ra | wal ot o fage § Jan w3 g gehat
7

(@RI

1. TS I : 9a7 Hfe § w) 10
2. IR Ja I :
(1) aftss Tueg JaEH - g7 Afea § =R 11
(2) i3 weTfE I - I Hfee § =R 12
(3) =99 IS - oo Afesd d =R 13
3, W AEH hd :
(1) o9 W& - I Hieed &1 &R 13%
(2) &A1 T&H - I B § wR 14
4. R TEH @hed § Afn
(1) 3TR 9HH G&7 51 G&Th - dad Bz § wR 15
(2) TEUST + - 9aq Ao § w1 16
(3) 3 IFTEE - 97 Hfe § w=X 17
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HHI-99F W SR fohT 77T STewl & STIHR HEmS el 3™ Brm |
TfEtemei AR &1 el HiTS == H TRE B 2R 39 gt W faaE 72 ofafy & wug aaHE § ST

UM 1 o gfg & faw fiem &6t ergafa gt

(®) vfass Ffy--9RdT a9 9a1 & AUl TRa-909 | 9 oifae rda dar (vfas ffy) fremmeet, 1955 9
wfea g 21

(37) ATHR--IRAT a1 Jal & AIFR GHI-gud W HINfoa Afaat IR 9ar (sEwmn) Femeet, 1955 9 snfag
;W2

() ST Iieat-- R a9 o & ARE! o1 gag-g9a W d@eifea ifaer T e (Seed) uf=mt femmee,
1954 & 3T=d T STl IRl Giaemd 9 &1 &% g |
(1) Her-Tgfa av- - & oTaR W e fhT Y 9RdE o9 da1 & SIfyesRl, 99a-99g | §eifa sifEa
IR Jat (g7 o G Fgfa @) fremmaett, 1958 grr wnfad & 1
gRfire-3
(3fed fram 18)
Sufieart 1 T aden & s) § fafem
[3 fafm SefigaR 1 gfaen & fau g fFe 9 € @if 3 9% o/ gum o w0 fF 9 ofifera okt TR & €
&1 3 faftam e qheswl & qrt fivm & fau o €)1 fafean wdan &1 smeiem a3 SEicari & ama § 8o 5=
e & MR W 3ifan T § gha =ifvd fman T € iR 50 fafsran wien & o< fafean s gr fandt Swfiear &
Tet # freifa Tyl fafewan e wfte 2, et = 1 Hednnfre wemn (Tem-Y e «f e g1
1. frafe & fou e geae oM & fore & © for Sefiear o1 arfass ik mifier w@reen 3 @ oin sod g T
e 9 7 3 fred fgfea & o1e Serdrges 6 i H a1e1 9gH Sl §erEE 8 |
2. I T TIET--Ted IR (1 ARG €9 9 3187 q IRIRE 9 § 18 T81) & IR =0 # quf g1 et 25
foraimtet oiR wfgen swfieari (T TR €9 § 31&m qen W &9 | 15 &) &1 4 5§ qoi 39 areft 14 fhamiet
e F1 Te H Therdl WK w8 | 99 Heles, IR IR R 39 GHE Hi el 39 YR i SR fE a9
T T SIS & H1Y-91e B G |
eI Afe g SHiear fuifia wwa @ & ofi) 5o & ale & T0E § Ikl el 8 Ul § ST 98 uderor # wiae
TET B § q Y e qlieh o g § wiinferd g9 @ Ty U @R sreer fean s | Afe oy whemn § witeasa
T & U ¥ T Y T B ade B wen § e g & fow S g stee e fean s
3. (%) IR (Trel-sfueas |fed) wifa & SEigari &1 11, &g IR o & ™R & WER =y & a) § Afeha 9 &
FW T8 91 DS < TE § foh o SHficari ) wien #§ Ani-o3i[ & w9 # S off WeR gy & e ad s
UG U, EeR H A | A o5, #g 3IR Bt & N H faudar & 9 g & fory SHEear w1 STeare § W
e IR BN T THA-Y T MG | T FHH & d1E & S IFHCIR hi T S 37w =d T | Had
I SHICER! 1 Bt &1 T-Y fma smom 9 fafean wam & vrr-11 & fau Afewa a8 & aae sufem

B & fader fou smdd |
(@) #< 3R Bl & N & faw &7 § %7 A* Ffared ¢ 96 T g0 7 300 | SHGAR & @R T8 fohar s
Hehdl :—-—
ET B T = RaglE]
(0 e )
163 H.140. 84 H.IT. 5§t (gEdi & fow)
150 9.4, 79 €., 5 .41, (afeensti & fau)

FIgfaa SEstadl aen T, Jurfers, i, Turer sHetad, dqartedl, fafdnfi, et A, Teafer,
TS e STEUIEA YW S SFHIAR! % HHel H, fent sirgd whe e FH A g, A A we oA B fau wm @ ww
fryffia ame fr=fafea € -

e 152.5 ¥4
Hfgel 145.0 9.9,
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4. IfER! o1 e frfafed fafr & AT Swm | a7 o179 S SaR 3 SR 3H AEvE (W0E) ¥ 3H YHR TR T
foran ST foh 39 Uig oo H § W SR SAHT a9 A ufedi & urEt i Snferdi O fRdt o) ferd WA v =g fam
TR Hien Wel g AR 3T Ui, faveferat, far iR &9 Araeue & |ie o B | S9! ISt = Tt S aifer R
T TR (TRIFT F &) RS IR (TS D) o 19 ST | g A AR 28 I § Ardr s |

5. ITHIGAR 1 BTt AT T qhT F71 TR T

3 79 wifd @l fman SR foh 3us 9id 92 2 SR Ut yee iR ¥ IR 33 | W F Bt & S 39 e o
ST TR R iR SHehT S fh %o (West =) & = vl (SAfFITR Wed) W o ® 2 98 Wi 1 St
% fird of S R 3 e wmad (feed W) # w1 R qenstt & A fRar SR ek 3% IR & Wy des @A fean
SEATT | foheg 39 &A1 & @M SEAT foh 9 R A1 918 1 iR 9 oy SE d1feh ®ian o197 TF § 82 1 90| 7
IHNEER 1 e 9 T G o1 & T gl S iR 1 § &1 iR aifus 3 1fue doe §dHi § e fwan smm
84-89, 86-93 (g | T4 1 TS HLd THT 1Y HWIAHRX ¥ FH & =1 (FRM) 1 A1 T S = |
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(TO=R) & MR W AR 2 -
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3. SSUTA HTeA 5 dhve 5 Yaug




[am |—=vE 1] AT <hl TSI : STHTERIT 41

(1) A Gehd, B Hehd 3T Hhe 1 1 AT W 3R feaferamee & fom qgam o Hadrdsie wer fas 1 sfeert &t
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Tieht foeehal TS fe@r ged § |

foar e - - e & w0 140 ¥ IR & fawrfas IR 2R 90 ¥ W eEIfere I9R 1 d@igry 7 o =rfey
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9. Fiereh 1 Iufeafa # fore 7T g Y aden w1 S =nfen oiR uftemm Rente fman s =nfew ) s Afewa A 1 fandt
SHCAR & TF ! THES e gRI WEht I Il 9l 01 91 g9 9t Teqel &1 wian S iR 9ghE (SEfdN) &
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gfaum 2 | Gfewa foRive, LUee e TR IAHH & Thd Sl ff FAleh a1 TaRedsl THEE S& THer, T 3K ST
R Afewa di€ 1 991 3 59 W ffewa e &1 TR’ =1 ' smftRe’ 1 siftm 1@ sanfa 2rft | € & 9 g
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(1) 3T 3, gredt o) W 1 smae iR fasm ot € o1 72t SR sueht viforai sweit-wifa s w9 § feerdt € o1 Tt
(1) 3 e Foreens @ ot o § = = |
() g STHG HT A1 W S 91 T
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F1 TR 39 TA | GI S S MY, STelfeh I9H e LA Q¥ &1 Sl holdd 9gd A gRiifadl § F R e # e
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A,ER?
4. )1 AT SAfeen T A1 foRdll TR R0 § fordt fored w1 erefian (F99E) @R ?
5. 319 IRER & gy § fFrefafed = $ .-
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(F) 72T : FE iR i (SRR o) T (T) @B W —————— -



46 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I—SEC. 1]
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION

New Delhi, the 22™ February, 2017
RULE

No0.17011/01/2017-IFS-Il.—The Rules for a competitive examination to be held by the Union Public Service
Commission in 2017 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 and Physically Handicapped Category 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 physically handicapped will get as many attempts as are available to other non-physically
handicapped candidates of his or her community, subject to the conditions that a physically handicapped candidate
belonging to the General Category shall be eligible for nine attempts. The relaxation will be available to the physically
handicapped candidates 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 |
to these rules.

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

5. A candidate must be either :—

(a) a citizen of India, or

(b) a subject of Nepal, or

(c) a subject of Bhutan, or

(d) a Tibetan refugee who came over to India before the 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,
2017 i.e. he/she must have been born not earlier than 2™ August, 1985 and not later than 1% August 1996.
(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;
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(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, 2017 and have been
released (i) on completion of assignment (including those, whose assignment is due to be completed within
one year from 1% August, 2017) 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, 2017 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) upto a maximum of 10 years in the case of Low Vision and Hearing Impaired person.

NOTE I—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 5(b) above, viz. those coming under the category of Ex-servicemen,

persons domiciled in the State of J&K., Low Vision and Hearing Impaired etc. will be eligible for grant of cumulative age
relaxation under both the categories.

NOTE Il—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 lll—The age concession under rule 5(b)(v) and (vi) will not be admissible to Ex-Servicemen and Commissioned

officers including ECOs/ SSCOs, who are released at own request.

NOTE IV—Notwithstanding the provision of age relaxation under rule 5 (b) (vii) above a physically disabled 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 physically disabled 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 | : 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 for the Main Examination failing which such candidates will not be admitted to the Main
Examination.

NOTE Il : In addition, the candidates who possess qualification equivalent to those specified in Rule 7 will be required to
produce a certificate from University incorporated by an Act of the Central or State Legislature in India or
other educational institution established by an Act of Parliament or declared to be deemed as a University
under Section 3 of the University Grant Commission Act, 1956 clarifying that the degree is at par with the
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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 Il : In exceptional cases the Union Public Service Commission may treat a candidate who does not 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) making statements which are incorrect or false, or suppressing material information; or

(vi) 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

(vii) using unfair means during the examination; or

(viii) writing obscene matters or drawing obscene sketches in the scripts; or

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

examination, creating a disorderly scene and the like; or

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

examination; or

(xi) being in possession of or using any mobile phone, pager or any electronic equipment or device or any

other equipment capable of being used as a communication device during the examination; or

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

them to take the examination; or

(xiii) 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/sheis a candidate; and/or
(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.
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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-Il 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 Physically Handicapped candidates, 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
may be invited for an interview for a personality test by the Commission by applying relaxed standards in the General
Studies Paper-1 of the Preliminary Examination as well as Main Examination (Written) if the Commission is of the
opinion that sufficient number of candidates from these communities are not likely to be invited for interview for a
personality test on the basis of the general standard in order to fill up vacancies reserved for them.

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 may
to the extent of the number of vacancies reserved for the Scheduled Castes, the Scheduled Tribes and the Other
Backward Classes 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 and the Other Backward
Classes 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 and the Other Backward Classes.

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 are 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
Detailed Application Form his/her choice in the order of preference from amongst the various State Cadres including
his/her ‘Home State’ in case he/she is appointed to the Indian Forest Service.

(ii) The cadre allotment to candidates appointed to Indian Forest Service will be governed by the policy of cadre
allotment in force at the time of allotment of cadre. Due consideration will be given at the time of making allocation on
the results of the examination to the preferences expressed by a candidate for various cadres 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-IIl 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 physical disabled candidates.
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 Ill 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 and 14 kilometers in 4 hours for female candidates.
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19. The eligibility for availing reservation against the vacancies reserved for the physically disabled persons shall be the
same as prescribed in “The Persons with Disability (Equal Opportunities, Protection of Rights and Full Participation) Act,
1995:

Provided further that the physically disabled candidates 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.

The physical requirement and functional classification can, for example, be one or more of the following :
CODE PHYSICAL REQUIREMENTS

MF 1. Work performed by manipulation by fingers
PP 2. Work performed by pulling and pushing
L 3. Work performed by lifting
KC 4, Work performed by kneeling and crouching
BN 5. Work performed by bending
S 6. Work performed by sitting (on bench or chair)
ST 7. Work performed by standing
w 8. Work performed by walking
SE 9. Work performed by seeing
H 10. Work performed by hearing/speaking
RW 11. Work performed by reading and writing
C 12. Communication
CODE FUNCTIONAL CLASSIFICATION
BL 1. Both legs affected but not arms
BA 2. Both arms affected—
a. impaired reach
b. weakness of grip
c. ataxic
BLA 3. Both legs and both arms affected
oL 4, One leg affected (R or L)
a. impaired reach
b. weakness of grip
c. ataxic
OA 5. One arm affected (R or L)
a. impaired reach
b. weakness of grip
c. ataxic
OAL 6. One arm and one leg affected
MW 7. Muscular weakness
B 8. Blind.
Lv 9. Low Vision
H 10. Hearing

Note : The above lists is subject to revision.
20. A candidate will be eligible to get the benefit of community reservation only in case the particular caste to which
the candidates belongs is included in the list of reserved communities issued by the Central Government. If a candidate
indicates in his/her Application Form for Indian Forest Service Examination that he/she belongs to General Category but
subsequently writes to the Commission to change his/her category, to a reserve one, such request shall not be
entertained by the Commission.

While the above principle will be followed in general, there may be a few cases where there was a little gap
(say 2-3 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 physically disabled during the course or 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 physically disabled 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
PwD Act, 1995 to enable him to get the benefits of PH reservation provided he/she otherwise remains eligible for the
Indian Forest Service as per Rule 19 above.
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21. Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/PH/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 Civil Services (Preliminary) Examination.

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.

Dr. REKHA PAI, Inspector General of Forests
APPENDIX |
SECTION |
Plan of Examination

The competitive examination comprises two successive stages :

(i) Civil Services (Preliminary) Examination (Objective Type) for the screening & selection of candidates for Indian Forest

Service (Main) Examination; and

(ii) Indian Forest Service (Main) Examination (Written and Interview) for the selection of candidates against the

vacancies identified and reported for the Indian Forest Service Examination.

2. The preliminary Examination will consist of two papers of Objective type (multiple choice questions) and carry a

maximum of 400 marks in the subjects set out in sub-section (A) of Section-Il. This examination is meant to serve as a

screening test only; the marks obtained in the Preliminary Examination by the candidates who are declared qualified for

admission to the Main Examination will not be counted for determining their final order of merit. The number of
candidates to be admitted to the Main Examination will be about twelve to thirteen times the total approximate
number of vacancies to be filled in the year through this examination. Only those candidates who are declared by the

Commission to have qualified in the Preliminary Examination in the year will be eligible for admission to the Main

Examination of that year provided they are otherwise eligible for admission, to the Main Examination.

Note | : Since there may be common candidates for Civil Services Examination and the Indian Forest Service
Examination, after the common Screening Test done through Civil Services (Preliminary) Examination, separate
lists will be prepared for the candidates eligible to appear in the Civil Services (Main) Examination and Indian
Forest Service (Main) Examination, based on the criterion of minimum qualifying marks of 33% in General
Studies Paper-Il of Civil Services (Preliminary) Examination and total qualifying marks of General Studies Paper-
| of Civil Services (Preliminary) Examination as determined by the Commission on the number of vacancies to
be filled through the Civil Services Examination and Indian Forest Service Examination.

Note Il : There will be negative marking for incorrect answers (as detailed below) for all questions except some of the
guestions 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.

(i) If a question is left blank i.e. no answer is given by the candidate, there will be no penalty for that question.”

3. The Main Examination will consist of written examination and an interview test. The written examination will consist

of 6 papers of conventional essay type in the subjects set out in sub-section (B) of Section Il. Also see Note (ii) under

para | of Section 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 Il. The number of candidates to be summoned for interview will be about twice the number of
vacancies to be filled. The interview will carry 300 marks (with no minimum qualifying marks).

Marks thus obtained by the candidates in the Main Examination (written part as well as interview) would determine
their final ranking.
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SECTION 1l
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-Il 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 IIl.
(v) 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. However, Low Vision candidates (minimum 40% impairment) will be allowed to write the
examination with the help of a scribe. Low Vision candidates will also be allowed an extra time of fourty minutes for
each paper @ twenty minutes per hour. Each paper will be of two hours duration.

B. MAIN EXAMINATION:
(A) The written examination consisting of the following papers:—

Paper |I—General English 300 Marks

Paper Il—General Knowledge 300 Marks
Papers Ill, 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 Il (General Knowledge) will be evaluated.
(B) Interview for Personality Test (See Part C of Section Il of this Appendix) of such candidates as may be called by the
Commission— Maximum Marks : 300
2. List of optional subjects :
(i) Agriculture
(ii)  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.
(c) Agriculture and Forestry.
(d)  Chemistry and Chemical Engg.
(e) Mathematics and Statistics.
(f) Of the Engineering subjects viz. Agricultural Engineering, Chemical Engineering, Civil Engineering and
Mechanical Engineering—not more than one subject;
NOTE—The standard and syllabi of the subjects mentioned above are given in Section Ill.
General :
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. 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. However, Low Vision candidates (minimum 40% impairment) will be
allowed to write the examination with the help of a scribe. Low Vision candidates will also be allowed an extra
time of sixty minutes for each paper @ twenty minutes per hour. Each paper will be of three hours duration.
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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 Low Vision 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 Low Vision 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. However, the extent of visual impairment should have to
be corroborated by a certificate in the prescribed proforma from a Medical Board constituted by the
Central/State Government along with their Detailed Application Form.

Note (3) : The concession admissible to Low Vision candidates shall not be admissible to those suffering from Myopia.

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

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

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

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

9. In the question papers, wherever required, Sl units will be used.

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

11. 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.

C. Personality Test
The candidate will be interviewed by a Board of competent and unbiased observers who will have before them a record
of his/her career. The object of the Interview is to assess the personal suitability of the candidate for the Service. The
candidate will be expected to have taken an intelligent interest not only in his/her subjects of academic study but also
in events which are happening around him/her both within and outside his/her own state or country, as well as in
modern currents of thoughts and in new discoveries which should rouse the curiosity of well educated youth.
2. The technique of the interview is not that of a strict cross examination, but of a natural, though directed and
purposive conversation, intended to reveal mental qualities of the candidate. The Board will pay special attention to
assessing the intellectual curiosity, critical powers of observation and assimilation, balance of judgement and alertness
of mind, initiative, tact, capacity for leadership; the ability for social cohesion, mental and physical energy and powers
of practical application; integrity of character; and other qualities such as topographical sense, love for out-door life and
the desire to explore unknown and out of way places.

SECTION 11l

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

Part A—Preliminary Examination
Paper | - (200 marks) Duration : Two hours
Current events of national and international importance
History of India and Indian National Movement
Indian and World Geography-Physical, Social, Economic Geography of India and the World.
Indian Polity and Governance-Constitution, Political System, Panchayati Raj, Public Policy, Rights Issues, etc.
Economic and Social Development-Sustainable Development, Poverty, Inclusion, Demographics, Social Sector
Initiatives, etc.
General issues on Environmental ecology, Bio-diversity and Climate Change - that do not require subject specialization
General Science.
Paper 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)
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Note 1: Paper-ll of the Civil Services (Preliminary) Examination will be a qualifying paper with minimum qualifying
marks fixed at 33%.

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

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

Part B—Main Examination
SCHEDULE

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.

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

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

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

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

PAPER-II

Section A
1. Farm Power and Machinery : Agricultural mechanization and its scope. Sources of farm power—animate and electro-
mechancial. Thermodynamics, construction and working of internal combustion engines, fuel ignition, lubrication
cooling and governing systems of IC engines. Different types of tractors and power tillers. Power transmission, ground
drive, power take off (p.t.0.) and control systems. Operation and maintenance of farm machinery for primary and
secondary tillage. Traction theory, Sowing, transplanting and inter-culture implements and tools. Plant protection
equipment—spraying and dusting. Harvesting threshing and combining equipment. Machinery for earth moving and
land development—methods and cost estimation. Ergonomics of man-machine system. Machinery for horticulture and
agro-forestry, feeds and forage. Haulage of agricultural and forest produce.
2. Agro-energy : Energy requirements of agricultural operations and agro-processing. Selection, installation, safety and
maintenance of electric motors for agricultural applications. Solar (thermal and photovoltaic), wind and bio-gas energy
and their utilisation in agriculture. Gasification of biomass for running IC engines and for electric power generation.
Energy efficient cooking stoves and alternate cooking fuels. Distribution of electricity for agricultural and agro-industrial
applications.

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

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

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

ANIMAL HUSBANDRY AND VETERINARY SCIENCE

PAPER- |

1. Animal Nutrition—Energy sources, energy, metabolism and requirements for maintenance and production of milk,
meat, eggs and wool, Evaluation of feeds as sources of energy.
1.1 Trends in protein nutrition : Source of protein metabolism and synthesis, protein quantity and quality in relation of
requirements. Energy protein ratios in ration.
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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 I
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.
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2.2 Etiology, symptoms, diagnosis, treatment of production diseases of cattle, pig and poultry.

2.3 Deficiency diseases of domestic animals and birds.

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

2.5 Diagnosis and treatment of neuroligical disorders.

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

2.7 Anaesthesia—local, 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.
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BOTANY

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

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

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

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

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

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

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

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

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

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

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

PAPER—II

1. Cell Biology.—Techniques of Cell Biology. Prokaryotic and eukaryotic cells—structural and ultrastructural details.
Structure and function of extracellular matrix or ECM (cell wall) and memberanes—cell adhesion, membrane transport
and vesicular transport. Structure and function of cell organelles (chloroplasts, mitochondria, ER, ribosomes,
endosomes, lysosomes, peroxisomes, hydrogenosome). Nucleus, nucleolus, nuclear pore complex, Chromatin and
nucleosome. Cell signalling and cell receptors. Signal transduction (G-1 proteins, etc.). Mitosis and meiosis, molecular
basis of cell cycle. Numerical and structural variations in chromosomes and their significance. Study of polytene,
lampbrush and B-chromosomes—structure, behaviour and significance.
2. Genetics, Molecular Biology and Evolution.—Development of genetics, and gene versus allele concepts
(Pseudoalleles). Quantitative genetics and multiple factors. Linkage and crossing over—methods of gene mapping
including molecular maps (idea of mapping function). Sex chromosomes and sexlinked 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 Biostatisticc.—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



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

movements. Stress physiology (heat, water, salinity, metal). Fruit and seed physiology. Dormancy, storage and
germination of seed. Fruit ripening—its molecular basis and manipulation.

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

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

CHEMISTRY
PAPER—I
1. Atomic structure :

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

2. Chemical bonding :

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

3. Solid state :

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

4. The gaseous state :

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

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.
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10. Surface phenomena and catalysis :

Adsorption from gases and solutions on solid adsorbents, adsorption isotherms—Langmuir and B.E.T.
isotherms; determination of surface area, characteristics and mechanism of reaction on heterogeneous catalysts.
11. Bio-inorganic chemistry :

Metal ions in biological systems and their role in ion-transport across the membranes (molecular mechanism),
ionophores, photosynthesis—PSI, PSH; nitrogen fixation, oxygen-uptake proteins, cytochromes and ferrodoxins.
12. Coordination chemistry :
(a) Electronic configurations; introduction to theories of bonding in transition metal complexes. Valence bond theory,
crystal field theory and its modifications; applications of theories in the explanation of magnetism and electronic
spectra of metal complexes.
(b) Isomerism in coordination compounds. IUPAC nomenclature of coordination compounds; stereochemistry of
complexes with 4 and 6 coordination numbers; chelate effect and polynuclear complexes; trans effect and its theories;
kinetics of substitution reactions in square-planar complexes; thermodynamic and kinetic stability of complexes.
(c) Synthesis and structures of metal carbonyls; carboxylate anions, carbonyl hydrides and metal nitrosyl compounds.
(d) Complexes with aromatic systems, synthesis, structure and bonding in metal olefin complexes, alkyne complexes
and cyclopentadienyl complexes coordinative unsaturation, oxidative addition reactions, insertion reactions, fluxional
molecules and their characterization. Compounds with metal-metal bonds and metal atom clusters.
13. General chemistry of 'f' block elements :

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

Reactions in liquid NH3, HF, SO2 and H2SO4. Failure of solvent system concept, coordination model of non-
aqueous solvents. Some highly acidic media, fluorosulphuric acid and super acids.

PAPER-II

1. Delocalised covalent bonding :—Aromaticity, anti-aromaticity; annulenes, azulenes, tropolones, kekulene, fulvenes,
sydnones.
2 (a). Reaction mechanisms :—General methods (both kinetic and non-kinetic of study of mechanisms or organic
reactions illustrated by examples—use of isotopes, crossover experiment, intermediate trapping, stereochemistry;
energy diagrams of simple organic reaction—transition states and intermediates; energy of activation; thermodynamic
control and 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 :—0s04, HIO4, CrO3, Pb (OAc)4, Se02, NBS, B2H6, Na-Liquid NH3, LiAIH4, NaBH4, uBuli,
MCPBA.
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7. Photochemistry :—Photochemical reactions of simple organic compounds, excited and ground states, singlet and
triplet states, Norrish—Type | and Type |l reactions.

8. Principles of spectroscopy and applications in structure elucidation.

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

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

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

(d) Nuclear magnetic reasonance :—Isochronous and aniso-chronous protons; chemical shift and coupling constants;
Application of H1 NMR to simple organic molecules.

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

f—cleavage, McLafferty rearrangement

(f) Electron spin resonance :—Inorganic complexes and free radicals.

CHEMICAL ENGINEERING
Paper-I|
Section A

(a) Fluid and particle Dynamics

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

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

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

Equilibrium separation processes—ion-exchange, osmosis, electro—dialysis, reverse osmosis, ultra—filtration
and other membrane processes. Molecular distillation. Super critical fluid extraction.
(e) Process Equipment Designa
Factors affecting vessel design criteria—Cost considerations. Design of storage vessels—vertical, horizontal spherical,
underground tanks for atmospheric and higher pressure. Design of closures flat and eliptical head, Design of supports.
Materials of construction—characteristics and selection.
(f) Process Dynamics and Control

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

Paper Il
Section A

(a) Material and energy Balances

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

Laws of thermodynamics. PVT relationship for pure components and mixtures. Energy functions and inter-
relationships—Maxwell's relations. Fugacity activity and chemical potential. Vapour liquid equilibria for ideal/non-ideal,
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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—kinetics of homogeneous reactions and interpretation of kinetic data. Ideal flow reactors—
CSTR, plug flow reactors and their performance equations. Temperature effects and run-away reactions.
Heterogeneous reactions—catalytic and non-catalytic and gas-solid and gas-liquid reactions. Intrinsic kinetics and global
rate concept. Importance of interphase and intraparticle mass transfer on performance. Effectiveness factor.
Isothermal and non-isothermal reactors and reactor stability.

Section B

(d) Chemical Technology

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

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

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

CIVIL ENGINEERING
PAPER-I
Part-A : Engineering mechanics, strength of materialS and structural analysis.
ENGINEERING MECHANICS :
Units and Dimensions, SI Units, Vectors, Concept of Force, concept of particle and rigid body. Concurrent, Non
Concurrent and parallel forces in a plane, moment of force and Varignon's theorem, free body diagram, conditions of
equilibrium, Principle of virtual work, equivalent force system.
First and Second Moment of area, Mass moment of Inertia.
Static Friction, Inclined Plane and bearings.
Kinematics and Kinetics :
Kinematics in cartesian and Polar Co-ordinates, motion under uniform and non-uniform acceleration, motion under
gravity. Kinetics of particle : Momentum and Energy principles, 'D' Alembert's Principle, Collision of elastic bodies,
rotation of rigid bodies, simple harmonic motion, Flywheel.
STRENGTH OF MATERIALS :
Simple Stress and Strain, Elastic constants, axially loaded compression members, Shear force and bending moment,
theory of simple bending, shear Stress distribution across cross sections. Beams of uniform strength, Leaf spring. Strain
Energy indirect stress, bending & shear.
Deflection of beams : Mecaulay's Method, Mohr's Moment area method, Conjugate beam method, unit load method.
Torsion of Shafts, Transmission of power, close coiled helical springs, Elastic stability of columns. Fuler's, Rankine's and
Secant formulae. Principal Stresses and Strains in two dimensions, Mohr's Circle, Theories and Elastic Failure, Thin and
Thick cylinders : Stresses due to internal and external pressure—Lame's equations.
STRUCTURAL ANALYSIS :
Castiglianio's theorems | and Il, 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.
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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 desigh—Recommendations of
I.S. codes, design of one way and two way slabs, staircase slabs, simple and continuous beams of rectangular, T and L
sections, compression members under direct load with or without eccentricity, Isolated and combined footings.
Cantilever and Counter fort type retaining walls.
Water tanks : Design requirements for Rectangular and circular tanks resting on ground.
Prestressed concrete : Methods and systems of prestressing, anchorages, Analysis and design of sections for flexure
based on working stress, loss of prestress.
Design of brick masonry as per I.S. codes.
Design of masonry retaining walls.

Part-C : FLUID MECHANICS, OPEN CHANNEL FLOW AND HYDRAULIC MACHINES
FLUID MECHANICS :
Fluid properties and their role in fluid motion, fluid statics including forces acting on plane and curve surfaces.
Kinematics and Dynamics of Fluid flow : Velocity and accelerations, stream lines, equation of continuity, irrotational and
rotational flow, velocity potential and stream functions, flow net, methods of drawing flow net, sources and sinks, flow
separation, free and forced vortices.
Control volume equation, continuity, momentum, energy and moment of momentum equations from control volume
equation, Navier-Stokes equation, Euler's equation of motion, application to fluid flow problems, pipe flow, plane,
curved, stationary and moving vanes, sluice gates, weirs, orifice meters and Venturi meters.
Dimensional Analysis and Similitude : Buckingham's Pi-theorem, dimensionless parameters, similitude theory, model
laws, undistorted and distorted models.
Laminar Flow : Laminar flow between parallel, stationary and moving plates, flow through tube.
Boundary layer : Laminar and turbulent boundry layer on a flat plate, laminar sublayer, smooth and rough boundaries,
drag and lift.
Turbulent flow through pipes : Characteristics of turbulent flow, velocity distribution and variation of pipe friction
factor, hydraulic grade line and total energy line, siphons, expansions and contractions in pipes, pipe networks, water
hammer in pipes and surge tanks.
Open channel flow : Uniform and non-uniform flows, momentum and energy correction factor, specific energy and
specific force, critical depth, resistance equations and variation of roughness coefficient, rapidly varied flow, flow in
contractions, flow at sudden drop, hydraulic jump and its applications, surges and waves, gradually varied flow,
classification of surface profiles, control section, step method of integration of varied flow equation, moving surges and
hydraulics bore.
HYDRAULIC MACHINES AND HYDROPOWER :
Centrifugal pumps—Types, characteristics, Net Positive Suction Height (NPSH), specific speed. Pumps in parallel.
Reciprocating pumps, Airvessels, hydraulic ram, efficiency parameters, Rotary and positive displacement pumps,
diaphragm and jet pumps.
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.
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Part-D : GEO-TECHNICAL ENGINEERING
Types of soil, phase relationships, consistency limits, particle size distribution, classification of soil, structure and clay
mineralogy.
Capillary water and structural water, effective stress and pore water pressure, Darcy's, Law, factors affecting
permeability, determination of permeability, permeability of stratified soil deposits.
Seepage pressure, quicksand condition, compressibility and consolidation, Terzaghi's theory of one dimensional
consolidation, consolidation test.
Compaction of soil, field control of compaction. Total stress and effective stress parameters, pore pressure coefficients.
Shear strength of soils, Mohr Coulomb failure theory, Shear tests.
Earth pressure at rest, active and passive pressures, Rankine's theory Coulomb's wedge theory, earth pressure on
retaining wall, sheetpile walls, Braced excavation.
Bearing capacity, Terzaghi and other important theories net and gross bearing pressure.
Immediate and consolidation settlement.
Stability of slope, Total Stress and Effective Stress methods, Conventional methods of slice, stability number.
Subsurface exploration, methods of boring, sampling, penetration tests, pressure meter tests.
Essential features of foundation, types of foundation, design criteria, choice of type of foundation, stress distribution in
soils, Boussinessq's theory, Newmark's chart, pressure bulb, contact pressure, applicability of different bearing capacity
theories, evaluation of bearing capacity from field tests, allowable bearing capacity, Settlement analysis, allowable
settlement.
Proportioning of footing, isolated and combined footings, rafts, buoyancy rafts, Pile foundation, types of piles, pile
capacity, static and dynamic analysis, design of pile groups, pile load test, settlement of piles, lateral capacity.
Foundation for Bridges. Ground improvement techniques—preloading sand drains, stone column, grouting, soil
stabilisation.
PAPER-II
Part-A : CONSTRUCTION TECHNOLOGY, EQUIPMENT, PLANNING AND MANAGEMENT
1. CONSTRUCTION TECHNOLOGY :
ENGINEERING MATERIALS :
Physical properties of construction materials : Stones, Bricks and Tiles; Lime, Cement and Surkhi Mortars; Lime Concrete
and Cement concrete. Properties of freshly mixed and hardened concrete, flooring Tiles, use of ferro-cement, fibre-
reinforced and polymer concrete, high strengthconcrete and light weight concrete. Timber : Properties and uses;
defects in timber, seasoning and preservation of timber, Plastics, rubber and damp-proofing material, termite proofing,
Material for Low cost housing.
CONSTRUCTION :
Building components and their functions; Brick masonry : Bonds, jointing. stone masonry. Design of Brick masonry walls
as per 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.
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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.
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.
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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—obijectives, scope and necessity; peoples' participation.
JFM—principles, objectives, methodology, scope, benefits and role of NGOs.
Tribology—tribal scene in India; tribes, concept of races, principles of social grouping, stages of tribal economy,
education, cultural tradition, customs, ethos and participation in forestry programmes.
2. Forest Soils, Soil Conservation and Watershed Management :
Forests soils—classification, factors affecting soil formation; physical, chemical and biological properties.
Soil Conservation—definition, causes for erosion; types—wind and water erosion; conservation and manage-ment of
eroded soils/areas, wind breaks, shelter belts; sand dunes; reclamation of saline and alkaline soils, water logged and
other waste lands. Role of forests in conserving soils, maintenance and build up of soil organic matter, provision of
loppings for green leaf manuring; forest leaf litter and composting; role of microorganisms in ameliorating soils; N and C
cycles, VAM.
Watershed Management—concepts of watersheds; role of mini-forests and forest trees in overall resource
management, forest hydrology, watershed development in respect of torent control, river channel stabilization,
avalanche and landslide controls, rehabilitation of degraded areas, hilly and mountain areas; watershed management
and environmental functions of forests; water-harvesting and conservation; ground water recharge and watershed
management; role of integrating forest trees, horticultural crops, field crops, grass and fodders.
3. Environmental Conservation and Biodiversity :
Environment—components and importance, principles of conservation, impact of deforestation; forest fires and
various human activities like mining, construction and developmental projects, population growth on environment.
Pollution—types, global warming, green house effects, ozone layer depletion, acid rain, impact and control measures,
environmental monitoring; concept of sustainable development. Role of trees and forests in environmental
conservation; control and prevention of air, water and noise pollution. Environmental policy and legislation in India.
Environmental Impact Assessment. Economic assessment of watershed development vis-g-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.
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PAPER-II

Section A
1. Forest Management and Management Systems :
Objective and principles; techniques; stand structure and dynamics, systained yield relation; rotation, normal forest,
growing stock; regulation of yield; management of forest plantations, commercial forests; forest cover monitoring.
Approaches viz., (i) site-specific planning, (ii) strategic planning, (iii) approval, sanction and expenditure, (iv) Monitoring,
(v) Reporting and governance. Details of steps involved such as formation of Village Forest Committees, Joint Forest
Participatory Management.
2. Forest Working Plan :
Forest planning, evaluation and monitoring tools and approaches for integrated planning; multipurpose development
of forest resources and forest industries development; working plans and working schemes, their role in nature
conservation, bio-diversity and other dimensions; preparation and control. Divisional Working Plans, Annual Plan of
Operations.
3. Forest Mensuration and Remote Sensing :
Methods of measuring—diameter, girth, height and volume of trees; form-factor; volume estimation of stand, current
annual increment; mean annual increment. Sampling methods and sample plots. Yield calculation; yield and stand
tables, forest cover monitoring through remote sensing; Geographic Information Systems for management and
modelling.
4. Surveying and Forest Engineering :
Forest surveying—different methods of surveying, maps and map reading. Basic principles of forest engineering.
Building materials and construction. Roads and Bridges; General principles, objects, types, simple design and
construction of timber bridges.

Section B
1. Forest Ecology and Ethnobotany :
Forest ecology—Biotic and abiotic components, forest eco-systems; forest community concepts; vegetation concepts,
ecological succession and climax; primary productivity, nutrient cycling and water relations; physiology in stress
environments (drought, water logging, salinity and alkalinity). Forest types in India, identification of species,
composition and associations; dendrology, taxonomic classification, principles and establishment of herbaria and
arboreta. Conservation of forest ecosystems. Clonal parks.
Role of Ethnobotany in Indian Systems of Medicine; Ayurveda and Unani—Introduction, nomenclature, habitat,
distribution and botanical features of medicinal and aromatic plants. Factors affecting action and toxicity of drug plants
and their chemical constituents.
2. Forest Resources and Utilisation :
Environmentally sound forest harvesting practices; logging and extraction techniques and principles; transportation
systems, storage and sale; Non-Timber Forest Products (NTFPs)—definition and scope; gums, resins, oleoresins, fibres,
oil seeds, nuts, rubber, canes, bamboos, medicinal plants, charcoal, lac and shellac, Katha and Bidi leaves, collection,
processing and disposal.
Need and importance of wood seasoning and preservation; general principles of seasoning; air and kiln seasoning, solar
dehumidification, steam heated and electrical kilns. Composite wood; adhesives—manufacture, properties, uses,
plywood manufacture—properties, uses, fibre boards—manufacture properties, uses; particle boards—manufacture,
properties, uses. Present status of composite wood industry in India and future expansion plans. Pulp-paper and rayon,
present position of supply of raw material to industry, wood substitution, utilization of plantation wood; problems and
possibilities.
Anatomical structure of wood, defects and abnormalities of wood, timber identification—general principles.
3. Forest Protection & Wildlife Biology :
Injuries to forest—abiotic and biotic, destructive agencies, insect—pests and disease, effects of air pollution on forests
and forest die back. Susceptibilty of forests to damage, nature of damage, cause, prevention, protective measures and
benefits due to chemical and biological control. General forest protection against fire, equipment and methods,
controlled use of fire, economic and envirnonmental costs; timber salvage operations after natural disasters. Role of
afforestation and forest regeneration in absorption of CO2. Rotational and controlled grazing, different methods of
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.
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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 trenchesand 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.
Petrological microscope and accessories. Optical properties of common rock forming minerals. Pleochroism, extinction
angle, double refraction, birefringence, twinning and dispersion in minerals.
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Physical and chemical characters of rock forming silicate mineral groups. Structural classification of silicates. Common
minerals of igneous and metamorphic rocks. Minerals of the carbonate, phosphate, sulphide and halide groups.

(ii) Igneous and Metamorphic Petrology :

Generation and crystallisation of magma. Crystallisation of albite—anorthite, diopside—anorthite and diopside—
wollastonite—silica systems. Reaction principle. Magmatic differentiation and assimilation. Petrogenetic significance of
the textures and structures of igneous rocks. Petrography and petrogenesis of granite, syenite, diorite, basic and
ultrabasic groups, charnockite, anorthosite and alkaline rocks. Carbonatites, Deccan volcanic province.

Types and agents of metamorphism. Metamorphic grades and zones. Phase rule. Facies of regional and contract
metamorphism. ACF and AKF diagrams. Textures and structures of metamorphic rocks. Metamorphism of arenaceous,
argillaceous and basic rocks. Mineral assemblages. Retrograde metamorphism. Metasomatism and granitisation,
migmatites. Granulite terrains of India.

(iii) Sedimentology :

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

Section B
(iv) Economic Geology :
Ore, ore mineral and gangue, tenor of ore. Classification of ore deposites. Processes of formation of mineral deposits.
Controls of ore localisation. Ore textures and structures. Metallogenic epochs and provinces. Geology of the important
Indian deposits of aluminium, chromium, copper, gold, iron, lead, zinc, manganese, titanium, uranium and thorium and
industrial minerals. Deposits of coal and petroleum in India. National Mineral Policy. Conservation and utilization of
mineral resources. Marine mineral resources and Law of Sea.
(v) Mining Geology :
Methods of prospecting—geological, geophysical, geochemical and geobotanical. Techniques of sampling. Estimation of
reserves of ore. Methods of exploration and mining—metallic ores, industrial minerals and marine mineral resources.
Mineral beneficiation and ore dressing.
(vi) Geochemistry and Environmental Geology :
Cosmic abundance of elements. Composition of the planets and meteorites. Structure and composition of earth and
distribution of elements. Trace elements. Elements of crystal chemistry—types of chemical bonds, coordination
number. Isomorphism and polymorphism. Elementary thermodynamics.
Natural hazards—floods, landslides, coastal erosion, earthquakes and volcanic activity and mitigation. Environmental
impact of urbanization, open cast mining, industrial and radioactive waste disposal, use of fertilizers, dumping of mine
waste and fly-ash. Pollution of ground and surface water, marine pollution. Environment protection—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.
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Section B
Ordinary Differential Equations :
Formulation of differential equations, order and degree, equations of first order and first degree, integrating factor,
equations of first order but not of first degree, Clairaut's equation, singular solution. Higher order linear equations with
constant coefficents, complementary function and particular integral, general solution, Euler-Cauchy equation.
Second order linear equations with variable coefficients, determination of complete solution when one solution is
known, method of variation of parameters.
Dynamics, Statics and Hydrostatics :
Degree of freedom and constraints, rectilinear motion, simple harmonic motion, motion in a plane, projectiles,
constrained motion, work and energy, conservation of energy, motion under impulsive forces, Kepler's laws, orbits
under central forces, motion of varying mass, motion under resistance.
Equilibrium of a system of particles, work and potential energy, friction, common catenary, principle of virtual work,
stability of equilibrium, equilibrium of forces in three dimensions.
Pressure of heavy fluids, equilibrium of fluids under given system of forces, Bernouilli's equation, centre of pressure,
thrust on curved surfaces, equilibrium of floating bodies, stability of equilibrium, metacentre, pressure of gases.
Vector Analysis :
Scaler and vector fields, triple products, differentiation of vector function of a scalar variable, Gradient, divergence and
curl in cartesian, cylindrical and spherical coordinates and their physical interpretations. Higher order derivatives,
vector identities and vector equations.
Application to Geometry : Curves in space, curvature and torsion, Serret-Frenet's formulae, Gauss and Strokes'
theorems, Green's identities.

PAPER—II

Section A

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

Section B
Partial Differential Equations :
Curves and surfaces in three dimensions, formulation of partial differential equations, solutions of equations of type
dx/p=dy/q=dz/r, orthogonal trajectories, Pfaffian differential equations; partial differential equations of the first order,
solution by Cauchy's method of characteristics; Chapiet's method of solutions, linear partial differential equations of
the second order with constant coefficients, equations of vibrating string, heat equation, laplace equation.
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.
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Computer Programming : Storage of numbers in Computers, bits, bytes and words, binary system, arithmetic and
logical operations on numbers. Bitwise operations. AND, OR, XOR, NOT, and shift/rotate operators. Octaland
hexadecimal Systems. Conversion to and from decimal Systems.

Representation of unsigned integers, signed integers and reals, double precision reals and long integers.

Algorithms and flow charts for solving numerical analysis problems.

Developing simple programs in BASIC for problems involving techniques covered in the numerical analysis.

Mechanics and Fluid Dynamics :

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

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

MECHANICAL ENGINEERING

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

PAPER-II
1. Thermodynamics :
Basic concept, Open and closed systems, Applications of Thermodynamic laws. Gas equations, clapeyron equation,
availability, Irreversibility and Tds relations.
2. I.C. Engines, Fuels and Combusion :
Spark Ignition and compression, Ignition engines, Four stroke engine and Two stroke engines, Mechanical, thermal and
volumetric efficiency, Heat balance.
Combustion process in S.I. and C.I. engines, pre-ignition detonation in S.I. engine, Diesel knock in C.I. engine. Choice of
engine fuels, Octane and Cetane ratings, Alternate fuels, Carburration and Fuel injection, Engine emissions and control.
Solid, liquid and gaseous fuels, stoichometric air requirements and excess air factor, flue gas analysis, higher and lower
calorific values and their measurements.
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3. Heat Transfer, Refrigeration and Air Conditioning :

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

4. Turbo-Machines and Power Plants :

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

PHYSICS

PAPER—I

SECTION A
1. Classical Mechanics
(a) Particle Dynamics.
Centre of mass and laboratory coordinates, conservation of linear and angular momentum. The rocket equation.
Rutherford scattering, Galilean transformation, inertial and non-inertial frames, rotating frames, centrifugal and Coriolis
forces, Foucault pendulum.
(b) System of Particles
Constraints, degrees of freedom, generalised coordinates and momenta. Lagrange's equation and applications to linear
harmonic oscillator, simple pendulum and central force problems. Cyclic coordinates, Hamiltonian, Lagrange's equation
from Hamilton's principle.
(c) Rigid Body Dynamics
Eulerian angles, inertia tensor, principal moments of inertia. Euler's equation of motion of a rigid body, force-free
motion of a rigid body, Gyroscope.
2. Special Relativity, waves & Geometrical Optics
(a) Special Relativity
Michelson-Morley experiment and its implications, Lorentz transformations—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.
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SECTION B
4. Electricity and Magnetism
(a) Electrostatics and Magnetostatics
Laplace and Poisson equations in electrostatics and their applications. Energy of a system of charges, multipole
expansion of scalar potential. Method of images and its applications. Potential and field due to a dipole, force and
torque on a dipole in an external field. Dielectrics, polarisation. Solutions to boundary-value problems—conducting and
dielectric spheres in a uniform electric field. Magnetic shell, uniformly magnetised sphere. Ferromagnetic materials,
hysteresis, energy loss.
(b) Current Electricity
Kirchhoffs laws and their applications. Biot-Savart law, Amphere's law, Faraday's law, Lenz' law. Self-and mutural-
inductances. Mean and r.m.s. values in AC circuits. LR, CR and LCR circuits-series and parallel resonance. Quality factor.
Principle of transformer.
5. Electromagnetic Theory & Blackbody radiation
(a) Electromagnetic Theory
Displacement current and Maxwell's equations. Wave equations in vacuum, Poynting theorem. Vector and scalar
potentials. Gauge invariance, Lorentz and Coulomb gauges. Electromagnetic field tensor, coverance of Maxwell's
equations. Wave equations in isotropic dielectrics, reflection and refraction at the boundary of two dielectrics. Fresnel's
relations. Normal and anomalous dispersoin. Rayleigh scattering.
(b) Blackbody Radiation
Blackbody radiation and Planck radiation law-Stefan-Boltzmann law, Wien displacement law and Rayleigh-Jeans law.
Planck mass, Planck length, Planch time, Planck temperature and Planck energy.
6. Thermal and Statistical Physics
(a) Thermodynamics
Laws of thermodynamics, reversible and irreversible processes, entropy. Isothermal, adiabatic, isobaric, isochoric
processes and entropy change. Otto and Diesel engines, Gibb's phase rule and chemical potential, van der Waals
equation of state of a real gas, critical constants. Maxwell-Boltzmann distribution of molecular velocities, transport
phenomena, equipartition and virial theorems. Dulong-Petit, Einstein, and Debys's theories of specific heat of solids.
Maxwell relations and applications. Clausius-Clapeyron equation. Adiabatic demagnetisation, Joule-Kelvin effect and
liquefaction of gases.
(b) Statistical Physics
Saha ionization formula. Bose-Einstein condensation. Thermodynamic behaviour of an ideal Fermi gas, Chandrasekhar
limit, elementary ideas about neutron stars and pulsars. Brownian motion as a random walk, diffusion process. Concept
of negative temperatures.

PAPER—II

SECTION A
1. Quantum Mechanics |
Wave-particle duality. Schroedinger equation and expectation values. Uncertainty principle. Solutions of the one-
dimensional Schroedinger equation-free particle (Gaussian wave-packet), particle in a box, particle in a finite well,
linear harmonic oscillator. Reflection and transmission by a potential step and by a rectangular barrier. Use of WKB
formula for the life-time calculation in the alphadecay problem.
2. Quantum Mechanics Il & Atomic Physics
(a) Quantum Mechanics Il
Particular in a three dimensional box, density of states free electron theory of metals. The angular momentum problem.
The hydrogen atom. The spin half problem and properties of Pauli spin matrices.
(b) Atomic Physics
Stern-Gerlach experiment, electron spin, fine structure of hydrogen atom. L-S coupling, J-J coupling. Spectroscopic
notation of atomic states. Zeeman effect. Franck-Condon principle and applications.
3. Molecular Physics
Elementary theory of rotational, vibrational and electronic spectra of diatomic molecules. Raman effect and molecular
structure. Laser Raman spectroscopy. Importance of neutral hydrogen atom, molecular hydrogen and molecular
hydrogen ion in astronomy. Fluorescence and Phosphorescene. Elementary theory and applications of NMR.
Elementary ideas about Lamb shift and its significance.

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.
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5. Particle Physics & Solid State Physics

(a) Particle Physics

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

(b) Solid State Physics

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

6. Electronics

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

STATISTICS

PAPER—I
Probability
Sample space and events, probability measure and probability space, random variable as a measurable function,
distribution function of a random variable, discrete and continuous-type random variables, probability mass function,
probability density function, vector-valued random variables, marginal and conditional distributions, stochastic
independence of events and of random variables, expectation, and moments of a random variable, conditional
expectation, convergence of a sequence of random variables in distribution, in probability, in path mean and almost
everywhere, their criteria and inter-relations, Borel-Cantelli lemma, Chebyshev's and Khinchine's weak laws of large
numbers, strong law of large numbers and Kolmogorov's theorems, Glivenko-Cantelli theorem, probability generating
function, characteristic function, inversion theorem, Laplace transform, related uniqueness and continuity theorems,
determination of distribution by its moments. Linderberg and Levy forms of central limit theorem, standard discrete
and continuous probability distributions, their inter-relations and limiting cases, simple properties of finite Markov
chains.
Statistical Inference
Consistency, unbiasedness, efficiency, sufficiency, minimal sufficiency, completeness, ancillary statistic, factorization
theorem, exponential family of distribution and its properties, uniformly minimum variance unbiased (UMVU)
estimation, Rao-Blackwell and Lehmann-Scheffe theorems, Cramer-Rao inequality for single and several-parameter
family of distributions, minimum variance bound estimator and its properties, modifications and extensions of Cramer-
Rao inequality, chapman-Robbins inequality, Bhattacharyya's bounds, estimation by methods of moments, maximum
likelihood, least squares, minimum chi-square and modified minimum chi-square, properties of maximum likelihood
and other estimators, idea of asymptotic efficiency idea of prior and posterior distributions, Bayes' estimators.
Non-randomised and randomised tests, critical function, MP tests, Neyman-Pearson lemma, UMP tests, monotone
likelihood ratio, generalised Neyman-Pearson lemma, similar and unbiased tests, UMPU tests for single and several-
parameter families of distributions, likelihood ratio test and its large sample properties, chi-square goodness of fit test
and its asymptotic distribution.
Confidence bounds and its relation with tests, uniformly most accurate (UMA) and UMA unbiased confidence bounds.
Kolmogorov's test for goodness of fit and its consistency, sign test and its optimality, Wilcoxon signed-ranks test and its
consistency, Kolmogorov-Smirnov two-sample test, run test, Wilcoson-Mann-whitney test and median test, their
consistency and asymptotic normality.
Wald's SPRT and its properties, OC and ASN functions, Wald's fundamental identity, sequential estimation.
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
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estimators, non-negative variance estimation with reference to the Horvitz-Thompson estimator, non-sampling errors,
Warner’s randomised response technique for sensitive characteristics.

Fixed effects model (two-way classification), random and mixed effects models (two-way classification with equal
number of observations per cell), CRD, RBD, LSD and their analyses, incomplete block designs, concepts of
orthogonality and balance, BIBD, missing plot technique, factorial designs : 2a, 32 and 33, confounding in factorial
experiments, split-plot and simple lattice designs.

PAPER-II
I. Industrial Statistics
Process and product control, general theory of control charts, different types of control charts for variables and
attributes, X, R, s, p, np and ¢ charts cumulative sum chart, V-mask, single, double, multiple and sequential sampling
plans for attributes, OC, ASN, AOQ AND ATI curves, concepts of producer’s and consumer’s risks, AQL, LTPD and AOQL,
sampling plans for variables, use of Dodge-Romig and Military Standard tables.
Concepts of reliability, maintainability and availability, reliability of series and parallel systems and other simple
configurations, renewal density and renewal function, survival models (exponential, Weibull, lognormal, Rayleigh, and
both-tub), different types of redundancy and use of redundancy in reliability improvement, problems in life-testing,
censored and truncated experiments for exponential models.
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.
IIl. Quantitative Economics and Official Statistics
Determination of trend, seasonal and cyclical components, Box-Jenkons method, tests for stationarity of series, ARIMA
models and determination of orders of autoregressive and moving average components, forecasting.
Commonly used index numbers—Laspeyre’s, Paasche’s and Fisher’s ideal index numbers, chain-base index number,
uses and limitations of index numbers, index number of wholesale prices, consumer price index number, index number
of agricultural and industrial production, tests for index numbers like proportionality test, time-reversal test, factor-
reversal test, circular test and dimensional invariance test.
General linear model, ordinary least squares and generalised least squares methods of estimation, problem of
multicollinearity, consequences and solutions of multicollinearity, autocorrelation and its consequences,
heteroscedasticity of disturbances and its testing, tests for independence of disturbances, Zellner’s seemingly unrelated
regression equation model and its estimation, concept of structure and model for simultaneous equations, problem of
identification-rank and order conditions of identifiability, two-stage least squares method of estimation.
Present official statistical system in India relating to population, agriculture, industrial production, trade and prices,
methods of collection of official statistics, their reliability and limitation and the principal publications containing such
statistics, various official agenices responsible for data collection and their main functions.
IV. Demography and Psychometry
Demographic data from census, registration, NSS and other surveys, and their limitation and uses, definition,
construction and uses of vital rates and ratios, measures of fertility, reproduction rates, morbidity rate, standardized
death rate, complete and abridged life tables, construction of life tables from vital statistics and census returns, uses of
life tables, logistic and other population growth curves, fitting a logistic curve, population projection, stable population
theory, uses of stable and quasi-stable population techniques in estimation of demographic parameters, morbidity and
its measurement, standard classification by cause of death, health surveys and use of hospital statistics.
Methods of standardisation of scales and tests, Z-scores, standard scores, T-scores, percentile scroes, intelligence
guotient and its measurement and uses, validity of test scores and its determination, use of factor analysis and path
analysis in psychometry.
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Z00LOGY
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.
(o) Aves : Origin of birds; flight adaptation, migration.
(p) Mammalia : Origin of mammals, dentition; general features of egg-laying mammals, pouched-mammals,
aquatic mammals and primates; endocrine glands and other hormone producing structures (pituitary, thyroid,
parathyroid, adrenal, pancreas, gonads) and their inter-relationships.
(q) Comparative functional anatomy of various systems of vertebrates (integument and its derivatives,
endoskeleton, locomotory organs, digestive system, respiratory system, circulatory system including heart and
aortic arches; urinogenital system brain and senseorgans (eye and ear).
Section B
I. Ecology :
(a) Biospher : Biogeochemical cycles, green-house effect, ozone layer and its impact; ecological succession,
biomes and ecotones.
(b) Population, characteristics, population dynamics, population stabilization.
(c) Conservation of natural resources-mineral mining, fisheries, aquaculture; foresty; grassland; wildlife
(Project Tiger); sustainable production in agriculture-integrated pest management.
(d) Environmental biodegradation; pollution and its impact on biosphere and its prevention.
IIl. 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.
IIl. 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).
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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 I
Section A
. Cell Biology :
(a) Structure and function of cell and its organelles (nucleus, plasma membrane, mitochondria, Golgi bodies,
endoplasmic reticulum, ribosomes and lysosomes), cell division (mitosis and meiosis), mitotic spindle and
mitotic apparatus, chromosome movement.
(b) Waston-Crick model of DNA, replication of DNA, protein synthesis, transcription and transcription factors.
Il. Genetics :
(a) Gene structure and functions; genetic code.
(b) Sex chromosomes and sex determination in Drosophila, nematodes and 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.
I1l. 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.
IIl. 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.
(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.
lIl. 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.
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(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 Il
Brief particulars relating to the Indian Forest Service (vide Rule 24).
(a) Appointment will be made on probation for a period of two years which may be extended. Successful candidates will
be required to undergo probation in such place and in such manner and pass such examinations during the period of
probation as the Government of India may determine.
(b) If in the opinion of Government, the work or conduct of an officer on probation is unsatisfactory or shows that
he/she is unlikely to become efficient, Government may discharge him/her forthwith, or, as the case may be, revert
him/her to the permanent post on which he/she holds a lien, or would hold a lien had he/she not been suspended,
under the rules applicable to him/her prior to his/her appointment to the service.
(c) On the conclusion of his/her period of probation, Government may confirm the officer in his/her appointment or, if
his/her work or conduct has in the opinion of Government been unsatisfactory. Government may either discharge
him/her from the service or may extend his/her period of probation for such further period as Government may think
fit.
(d) If the power to make appointment in the Service is delegated by government to any officer that officer may exercise
any of the power of Government under clause (b) and (c) above.
(e) An officer belonging to the Indian Forest Service will be liable to serve anywhere in India or abroad either under
Central Government or under State Government.

(f) Scale of pay:

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

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

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

(i) Conservator of Forests: Level 13A in the Pay Matrix
(ii) Chief Conservator of Forests: Level 14 in the Pay Matrix

(D) Above Super Time Scale:-
(i) Additional Principal Chief

Conservator of Forests: HAG Level 15 in the Pay Matrix
(ii) HAG+ Scale: Level 16 in the Pay Matrix
(iii) Apex Scale: Level 17 in the Pay Matrix

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

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

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

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

(j) Retirement Benefits—Officers of the Indian Forest Service Appointed on the basis of Competitive
Examination are governed by the All India Service (Death-cum-Retirement Benefits) Rules, 1958, as amended from time
to time.
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APPENDIX I
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.
2. Walking test: The male candidate (both PH and non-PH) will be required to qualify in walking test of 25 kilometres to
be completed in 4 hours and female candidates (both PH and non-PH) 14 kilometres to be completed in 4 hours. The
arrangement for conducting this test will be made by the Director General of Forests, Government of India so as to
synchronise with the sitting of the Medical Board.

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

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

(b) The Minimum standard for height and chest girth without which candidates cannot be accepted are as follows : —

Height Chest (fully expanded) Expansion
163 cms. 84 cms. 5 cms. (for men)
150 cms. 79 cms. 5 cms. (for women)

The following minimum height standards may be allowed in the case of candidates belonging to Scheduled Tribes and
in races such as Gorkhas, Nepalies, Assamese, Meghalaya, Tribal, Ladakhese, Sikkimese, Bhutanese, Garhwalees,
Kumaonis, Nagas and Arunachal Pradesh candidates whose average height is distinctly lower :—
Men 152.5 cms.
Women 145.0 cms.
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 squint or morbid conditions
of eyes, eyelids, or continuous structures of such a sort as render, or are likely to render him unfit or service at
a future date.
(i) Visual Acuity—The examination for determining the acuteness of vision includes two tests, one for distant
vision other for near vision. Each eye will be examined separately.
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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.

(i) 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

(i) 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.—As the presence of binocular vision is essential squint even if the visual acuity is of the prescribed standard,
should be considered as a disqualification.

(d) One eyed persons.—The employment of one eyed individuals is not recommended.

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.

(i) 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
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examination of heart and blood urea clearance test should also be done as a routine. The final decision as to the fitness
or otherwise of a candidate will, however, rest with the Medical Board only.

Method of taking Blood Pressure

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

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

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

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

11. The following additional points should be observed :

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

(1) Marked or total deafness 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.
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Both side (ii) Mastoid cavity of both sides. Unfit for technical jobs
Fit for non-technical jobs if hearing improves to 30
Decibles in either ear with or without hearing aid.

(5) Persistently discharging 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 (i) If deviated nasal septum is present
deformities of nasal with symptoms— Temporarily unfit.
septum.
(7) Chronic Inflammatory (i) Chronic Inflammatory conditions
conditions of tonsils and/ of tonsils and/or Larynx—Fit.
or Larynx. (ii) Hoarseness of voice severe degree
if present then—Temporarily unfit.
(8) Benign or locally (i) Benign Tumours—Temporarily unfit.
malignant tumours of ENT. (ii) Malignant Tumours— unfit.
(9) Otosclerosis If the hearing is within 30 decibles after
operation or with the help of hearing aid—Fit.
(10) Congenital defects of (i) If not interfering with function—Fit.
ear, nose or throat. (ii) Stuttering of severe degree—Unfit.
(11) Nasal/Poly Temporarily unfit.
(b) that his/her speech is without impediment;
(c) that his/her teeth are in good order and that he/she is provided with dentures where necessary for
effective mastication (well filled teeth will be considered as sound);
(d) that the chest is well-formed and his/her chest expansion sufficient; and that his/her heart and lungs
are sound;
(e) that there is no evidence of any abdominal disease;
(f) that he/she is not ruptured;
(g) that he/she does not suffer from hydrocele, a severe degree of varicose veins or piles;
(h) that his/her limbs, hand and feet are well formed and developed and that there is free and perfect
motion of all his joint;
(i) that he/she is not ruptured, disease;
(4) 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;
0] 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.



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

Medical Board's Report

The following intimation is made for the guidance of the Medical Examiner:—

1. The standard of physical fitness to be adopted should make due allowance for the age and length of service, if any of
the candidate concerned.

No person will be deemed qualified for admission to the Public Service who shall not satisfy Government or
the appointing authority, as the case may be that he/she has no disease constitutional affliction, or bodily infirmity
unfitting him/her, or likely to unfit him/her for that service. It should be understood that the question of fitness
involves the future as well as the present and that one of the main objects of medical examination is to secure
continuous effective service, and in the case of candidates for permanent appointment to prevent early pension or
payments in case of premature death. It is at the same time to be noted that the question is one of the likelihood of
continuous effective service and that rejection of a candidate need not be advised on account of the presence of defect
which is only a small proportion of cases is found to interfere, with continuous effective service.

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

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

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

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

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

(a) Candidate's Statement and declaration :
The candidate must make the statement required below—prior to his/her Medical examination and must sign the
Declaration appended thereto. Their attention is specially directed to the warning contained in the Note below:—

1. State YOUr NameE iN FUIl ..ottt st e s e etbeestre e eareeeebeeesabeesreeesnneesnnbeeenenns (in block letters)

2. State your age and birth Place ...

3.(a) Do you belong to Scheduled Tribes or to races such as Gorkhas, Nepalese, Assamese, Meghalaya, Tribals,

Ladakhese, Sikkimese, Bhutanese, Gharwalis, Kumaonis, Nagas and Arunachal Pradesh, whose average

Height is distinctly lower. Answer 'Yes' or 'No' and if the answer is 'Yes' state the name of tribe/race.. ..

(b) Have you ever had small pox, intermittent or any other fever, enlargement or suppuration of glands, spitting of
blood, asthma, heart disease, lung disease, fainting attacks rheumatism, appendicitis?
OR
Any other disease or accident requiring confinement to bed and medical or surgical treatment.
4. Have you suffered from any form of nervousness due to over work or any other cause ? .......... covvveeeeeeviveeeeeennnnn.
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.
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6. Have you been examined by Medical Board before? ........cccccovevveeevveeennnn.

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

9. When and where was the Medical Board held ..........cccoocvveivieiniieincieennenn.

10. Result of the Medical Board examination, if communicated to you or if KNOWN .........ccccviviiiees ceeeiee e
11. All the above answers are to the best of my knowledge & belief, true and correct and | shall be liable for action
under law for any material infirmity in the information furnished by me or suppression of relevant material information.
The furnishing of false information or suppression of any factual information would be a disqualification and is likely to
render me unfit for employment under the Government. If the fact that false information has been furnished or that
there has been suppression of any factual information comes to notice at any time during my service, my services
would be liable to be terminated.

Candidate's Signature

Signed in my presence

Signature of the Chairman of the Board

PROFORMA—I
Report of Medical Board 0N ........ccocccieeeieciiieeieccreee e (name of candidate) physical examination.
1. General Development : Good AVErage .....cccevnee.
Obese ..cvvvveeviienienne Height ..coovvvieviiiiinieine Best Weight ....cccccevvvvvvevnnnenne When ? .oooveeeeieenne Any recent change
in Weight ......ccoovvevnenne Temperature ....cccceeevveeeeneeennnn.

2. Girth of chest :—
(1) After full inspiration
(2) After full expiration
Skin : Any obvious disease
3. Eyes :—
(1) Any diS€ase .....ccceevceeeeviieecee e
(2) Night Blindness .......cceeeeeeevieeecieeccineeens
(3) Defect in colour ViSiON ......cceevvveeecvveeniiree e
(4) Field of VISION .ecevvveeereeeiieee e
(5) Visual acuity ....ccoeevveeevrveeiireecireeeenne
(6) Fundus Examination  ......ccccceeeeeeireeeniveeneneeennns
Acuity of Naked eye With glasses Strength of
Vision 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 ........cocevviiiiiiiiiiieeenenens
Hearing : Right Ear
5. Glands.....ccoovveeriieiriee e,
6. Condition of teeth
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? .........ccceeevvernnenne Rate Standing.........cccceeuennen.
After hopping 25 times...
2 minutes after hoppiNg.....cccevcvverieeiiceeeenieenne
(b) Blood Pressure : Systolic ........ccccceuvue.. Diastolic..........
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9. Abdomen : Girth.......ccccovvveeennen. Tenderness......cccveennne
Hernia....cooccvveeeeiiieeeeennes
(a) Palpable..................... Liver...covveeennenne Spleen.............
KidNeYS....cevveeevreeree e TUMOUIS...ovvereeeireeereene,
(b) Haemorrhoids.........ceeeevveennee. Fistula....cooeeevveeenreeennns

10. Nervous System : Indication of nervous or mental disability ........ccccccovcvviveeennnnenn.
11. Loco-Motor System : Any abnormality .........cccccueeees

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

Urine Analysis :

(d) SUBAM . ccvieeteeeee ettt e

() 1= 1] SRS

() CelISuuieieeeiee et

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:

(1) FIt oo

(i) Unfit on account of .....c.cceecvveeerveeennennn.

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

NOTE (Il) The candidate has not undergone chest X-RAY test. In view of this, the above findings are not final and are
subject to the report on chest X-ray test.

Place :
Date :
Chairman
Signature Member
Member
Seal of the Medical Board
PROFORMA—II

Candidate's Statement/Declaration
1. STAtE YOUI NAIMIE & e e ettt et st st e et a s e et she st st et et ees st e sbeeaeeateestesseaseenae st s
(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.........ccccceeecieecciieciceeecee e,
(1) FIE et s e een e
(i) Unfit on account of
(iii) Temporarily unfit on account of

Place:
Date :
Chairman
Signature Member
Member

Seal of the Medical Board
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