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At 39 iR Serary uiads W
SIEECEL
¢ fewett, 12 Tad, 2020
g

¥.17011/01/2020-3TETHTH. | | —IRAT 9 Ha1 g & faw 2020 & 99 e e €00 g1 oft S
areft faifiar wden & frm o SFeit & fow geifee fre sn @ € 1| 9t Smearl (wfgege/giestet) 3
3T ® fop 3 27 Framt iR o7 frawlt & o &6t 71 5 citer Ja ST Y URien e Rl A 9 Te o |
AR o7 a1 & | S =107 g1 - URiYeR garen gien e ag g9 fafed wdien aon Saeer 2|
T AT GHT R e AR o e (W) e 2w, & o suged den § sufieant #i fafae e
(RfYeR) Tden (39 o1e 39 TR aden & ®9 # S Sam) # erder g sTaferd 2
2. 39 Th& & WeAd 9§ w8 9 areht sl S S SR g1 SR fRw T Aifen § ffde i St | srggiea
e, ergfea SHentad, o fusdt Sfvr, onfae 9 @ waeiR ot qen swweh feeaim goft, srifyes i,
Feureed (SR ®9 9 9feR) qen =er el fesaimar (Sisk fhan gen s, o7 gHel & difed &1 ol #), &
Ifiearl & fau R & TR&w weaRr g/ fHifa &9 # for S |
3. 39 T0ET H S 916l Yohsh STHICAR 1 S ST U B 9 R GE H S i Safa & S
g 7% o o o fisg ol & seiqari < forg erged s it wen | 2, s foh 9 aren w9 §
g
T AT i HEN § GG I8 Uiaey STIgad Sid/STIad Ssid & =2 95 SFHigail I 1]
BRI
TR 3 I ot T Semmeh SI8THaT 1ol SHCAR! & AU S 319 WHS™ o ST STl SFHIGAR!
Brewt 7 SHICARI & foTT SUeTed TGl & 3TaER & oeR & 7o SUeTsd B, S 39 IId o 37eaeiiq ¥ fop amm=
R o7 w1 ¥ fuse o § Teifa S steman aren sAfad 3 wardl & forw urst gom fafi=r Jenstt & eifea
866 G1/2020 1)
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grarg fradl/ fafrad § deqey ufeds 0 & foau emaves wReE oo & &t S W T | S SIgmar A
IHIGAR, S U9 SFIGaR & ot AN STRE 1 &9 o1 & Wi €, i B2 Suete B |

feuqult 1 : afg SR T § fordt wh an ife wea-we | a%qa: TE IO € A I€ gue foran s R se
Teh TR I T o 1

feuoft 2 : afe K SHHigaR a&qd: YR Tden & fhdt T IR § gfimfed 2 € & 9 o9 a1 (99e)
& & IR & ¥4 § 9% qHe foren Swm o S99 wian & fog ueh emeeR urd R feran ¥

feoqoft 3 & SRITIAT % HRO IWIGAR] & ® B & deSe SHIGAR i Tan H Iufeufa w1 qem sk gAw fim
ST |

4. 99 W a1 SR 9% vdan 37 frewi & oifire-1 ¥ fruifa &1 @ o)

RIETR T JUH TOET ST R ST &1 T qe T, A g1 FEiia qen stfugfaa ot S |

4.1(1) JgH e & fau IeficaR &1 Swfafy, guft [erei aS/enssefia (e afia
3T ) /T 1 § HASR il (foT Sesguy egarieh ) /a=mme fasmerima § gaa safaq/aqd dfe] 3R
e draar & onfe & wme # wha T U gEaes wied sferd wden e & Wy fawga emaed wH-1
SATATE UK HEAT BT |

(2) IFigER &1 whien 7 e e (HemehR) IRY 81 § w8 SAfard &9 § e foasgd sfeed
3MAeH wA-11 § a9 & SR fafaer dan wdian § e daet 37 Jansii & Feg # o0 aiaar &9 *1 eerd HE
BN S eTeied ¥g 98 TgH ¢ | SHIAR i S foan, fafv= &5 § swent suafer, a1 emye, sifua.
s (haa A.fua. Joft 1), Tequd A (Had Segud A ¥Y) MM TEASS/IHIO TS w1 off 39
TIH % Y SIS HLAT BT |
5. SFTQER A1 1 -

(%) 9RA &1 A0 &, A

(@) 9T i ST G, A

(A1) M &I Y F, A

() T foeadt sRonell § S 9Ra H W 9 W WA Bl T 1 SFEd, 1962 ¥ YR URA ST T

q

(®) O 9RdE g 1 SAfd 2, S 9Rd H €18 €9 H @A 1 3o § iR, 9, sficten, hifTan, 3,
e T drf-a, Sftean, wer, SR, sforifun & et stwieht < iR fagaam & wra o1 &
TR WK (@), (1), () 3R () Tl & F<A(d AW a6l IR & T RA THR R e T arran
O3 STe¥ BT MU |

T Iefiqar 1 off 39 wden § yow fean s g € forms s # i WHIo-us g s Sevdes o foheg
IHT T Tre YRA ThR G SHeh Fre-e § 9Tl JHI0-T ST o fSU S & =g € 997 S 9ol 1

6. (%) IFHIGAR & AU eTowae T o SHe! o7 Teelt 3T, 2020 A1 21 T WA T &, forg 32 W A g T,
T SHeRT ST+H 2 3T, 1988 § T8 3T Tl ST, 1999 & oIS Tal gl &l |

(@) R Fruifa sifeeram oy & Frafafed feafaet 8 g & s gwd € -
(1) afe InficaR, fret erIgfea sfa =1 STgfaa Senfa &1 21, @ 1w & stferr 5 9|

(2) o= fusgt Sftmll & 37 IEfica & wmel § sifueshad fiF a9 9% S T8 Iigen & foaw o
STRE 1 IH & I B |

(3) &N Yarsit & 37 HHANE & A § ifuss § eiferss i a9 qe S fhdt foeet gw & wner gud §
317 STRNT= Tt &1 | WIS RIS & TR, 371879 U qei 35 uftvmyeasy fea g 2 |

(4) f5 qayd dfri iR wHteE wra sTfeeRTRE/SaTasRTel= SR U SIfuentfEl/eTeashTe™ S
FHHEH Y Al Afed ¥ Ugelt ST, 2020 H FH F FH 5 a9 w1 AT a1 w1 7 SRS (1)
AR AT &I & YR TR T 7 SHR 3T RO F HIIRTE & T W FEAYT g, T4
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3 off gftfera §, et HTefhTer gl ST, 2020 | TH o9 & 3T [ M1 &, A1 (2) I qar
T IR STUTar 41 (3) STkl % SR HEYS g § 3 Tael § 1w & siferer e ad qe |

(5) SATITARTCA HHITHE U AR/ TTIRI el HHIE U SR & 37 A d, =i
el STTE, 2020 1 HfTh Fan & 5 o4 wT Yo i URFENE 1Aty g X <t ¥ 3R R wriwTa
59§ eI off s e § aun foe AHel | & WA U WHIU-UF SR el © T o3 fafaa
IR & fow eTmaeT o Fehdt € iR w2 39 W i weaa e € &1 aRi@ & diF |ie & Jifed
T I% AR § g fohan S, SAfehad 5 o9 |

(6) tiferer gfte, srerurenferd (&iferer &9 & afeR) den geq HeiElt fesaivar ( haq Sk fohan g3 675,
3TFA TH % difed) Sfadl & wHel § Tfashad 10 99 aeh |

feuqoft 1 : sTgfaa sifa e sgfed Seifd @ o= free onif ¥ dafy 3 Iicar s swde e 6(@) &
=l o= @i areriq S e Afei, Siftrs gfte, smuentya (ifirr &9 9 afeR) qen = ded
el (haet diek e gon &, o1 ghal & difeq) =afaqdl i 9ot & ofdfd ot €, <t S
% ST & S aTel! et ST-HH B2 U T & 915 g |

feuquft 2 : pwBD STHRAR! T HTTcHER TR0 SR IR STULE o Haie H, qelordt TIam Tk 6! Hfeh a1 1 qre
fepam Tmn & foeeht U SRR (TateRvl, e SR Serary IReds HArer) Y gehdt |

femquft 3 : yAqE Sk W 3 Al T AN B T THI -0 W AR aqe e (fafae den $ik 1
# g A9R) Fram, 1979 & e1efiT yqayd S & w9 # wfenfua feran s €1

feuoft 4 : 1o 6(®@) (4) T (5) & eidvia g AfFRi FI oY Hoieh g W I s1afq W& =Aafw T
TR T T Y1, ARG 3a o1 A1 § wafde YA FH-Foee & w9 H fordt of ¥ d qanwt & =@
S UE Far § Fantig gl 71 A1 STaHe ol o A1 Hal Yo gaTl °; |Ig U1 9% ST ST W I &
o1 Y TG 3Ted a1 T h o 91g Fie gR STaged foran T 2|

feuoft 5 :  3Iwfad oM 6(@) (6) & ST=a 311 B B2 & JaS[E o=mh feeai SR i fgfaa &g e ™
oft o forer <1 Trdr € W& 98 (WHR =1 e e, S off Amen 2, g fauifa siies
TH & o) TR gRI SoHIeh feeaiT SHiear] =l eAieifed Gefaq denedi/udi & fou fauifa sifes
d faferean Arent &1 sTaansT &l 90 a3 |

ST Fae 1 Brgn? MuiRa -4 § foreht off feafa # g 72 & swnt |

feoquft 6 : STRINT S 1 98 ARIE AR FHI © i HighersH a1 Aeafs foae™ S & yoam-u a1 feet
IRdtg fovafoeme™ g1 Afewoym & 9wy oM T yEO-us A1 fed favafaemem grr erRfE
Hfehered & TR § <& &t R A IR 97 350 favafoae & wqfad it g ymfora & =0
oI WA THET A1 ST FHHE TIE FHO-TF H TS & |

3 & Ty H g 311 Twaas S fof 5 Hueett, y9g-1d, TR f7 § iR o sfvera 9w S el
IS0 qAT 37 ST FHO WARR TG foRT SR |

STT=8] & 39 91 H o1 ' Afgsherer/Seaa MreAfieh wian’! WH-Us ARl % STd SUged dehfedeh JHII-TH
ffera €1

feoquft 7 : Iufiqaiil sl e | Wa =ifeq foh SRR S &1 3 aRi@ 1 SRR K S foh STeeT-99 9d
H T ARG 1 HfgheIvr/Soak At Te a1 GHHET THe & -9 | oot ¢ IR 39 oG #
3o gftad= & fordt ST WA @t fomr fan smom o7k 7 & @R fowma s

feoqufi 8 : IEHIGA o8 i &AM W foh 3k g0 fohdl wdian § gorw & foiw S i dii@ Tk R 3freied 95 § 9&d
F A % SR AN §H 3 T SAferE TS X o1 % a8 ITH A1 SN & o feRdlt wdem #
foret off SR W aferd wa i oTgafd T8l &t S |

7. SHIGAR & U YRd & s A1 U9 fau™ Aved gW frafta fedt fovafoaem 4 =1 99 & stfufwm g1
Tonifia =1 favafaemer rem o SAfufem, 1956 & @Ue 3 & o7+ favafaemea & &1 § wift 78 fodt o=
v Swen # wr IyquTe wa wy) Fafenc foaum, seafa fomm, WA fagm, §-fagm, wiftr, sifaet, giferst R
ot for= | ek fowa & Wy as feift stawa 21 =nfew steren i fom anfeht 2 SSiifadt skt wrden feiit
Bt =R |
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femqoft 1: TH Iefigem S for Ut wien § 92 g% € 9 o & @ 9% 39 wan ¥ 97 & U 99 § afed e
TR &1 g1 3¢ Al foel ¥, uRfues oden | yaw & fou smaed-us 99 wehd § 1 Ak g Iicar fand
3TEsh Ten H 93 W A df 9% off yRfys wden § yaw & fou ue 31 S SEeaR ST §R R a9 dat
(vem) Then § e & fau o wiftd ford SR 3% 9o wle ¥ STaeA-TuA-1 % WY STUfEd Sairul i &l
T TEIA A BT | T T o T R U IFHIGAR! 1 R 99 S (TH) ahEn § yere e fean s |
STUferd Tie Aol S o T THT JHI0 IRAE a9 Fa1 (YoH) e & fowga e wH-1 & R S &1 foa
TR@ (sifaa a’@) | vgel i A &1 21 =1eu |

feoquft 2: gaa eifafted st Sefiear fremmEe 7 § ffide oéar & Tuged o™ W € 3% g1 Wan & fau emw
SO 99 % 19 WRA § s STUfEm stgan U9 faum Avee )1 deefud  favafoame stoen 96g & fohet
FT 5N wnfud WAfger dearl g fovafoae™ g oM eifuf=m, 1956 &1 ¥R 3 % 98d AMG
forvafornera & &9 =iftd Sfemes Seemi & AT 59 SO 31 A0 U5 WA a1 ante foh Hiser femlt, femmeett 7
# fafafde wraw =1 felt & wmged §, T 78 0 W W SHgar) ®1 g wden § afmfad 29 1 orgafa &
T SRt |

feoquft 3 fadry wftfeafadl § ¥ o Jar oM W@ fodt off Ioicar 1 9den | 999 9= &1 U qE gehdl ©
o 98 e erRarsti § 9 w1g o sted 7 71 9w foh IiqaR 7 forel e g ot M8 whis TE wden 9
ot & T TR AN & HAER T E1 fR ST YR W SHICER 1 S TEn § S e s gehdn 71

8. SHICaR] sk AN < Aifeq § fauif wre eraeg < et

9. Sl =Afad Jget W & LRI Rl § MehfEaes a1 Sf e ¥ SHar) ¥ 3o TS 1 ST of9ad ¥ I i yfia
e &1 2fgaa @ & w ® a0 WA ol STl B efarid Ta1 Y ® ¥ % ufesH (1UefRT) wgd S
2 o 32 fafed &1 9 st wmafea/faam & steag w1 giad w1 fean § fF = 38 wlan & fag see fawan
il

IHIGARI S &AM W@ AMfeq foh Afg SAERT Fl 37 e & 3o o 9aT & fog sTere sa/aden 8§ ot §
gralg STAM Yehd TU hIS U3 THerdl € A1 ST SMASH-YUS 3T%lehd fham ST Hehdl &/3Th! SHIGARI & 1 =T
el 7 |

10. 78T § o7 & fou SHiCar & STEe-995 &l WihR i q1 STh! Il 1 ST o o #§ STEN i
fqotar aafm &)

e # STaed H AT IFGaR I8 gifvad s o fR 3 ahen § yaw a % fa uerar w1 9t e 9 R 2
e & T gt W, e e ¥ o o fean ® sreiq fafaa wden o safade Wi & fere wmameer
IR YA ST N q1 Ieh TEifa aeiar St 9l 1 QU e WA gem afe fafed wdhan den e
&I % AT WETEhR o T8t a1 918 § AT T T I8 U1 Il © o o 9 ot forgl waf ol 90 e e §
T ST g TeET & T 3Tent Iiqamrdt 8 & < St |

11. Tt Sefigar 1 wen B q6 deh 76l o gd1 ST Sia deh foh 39 I8 370 o1 939 JHo-93 (Aféfthahe
3T USTHYM) =& BT 1 ST eTere & sifam fafyr & are fafae Jan (urfve) adten & A | vRdE 59 e
(yifue) wden & fau e amd o & fau & fafde srafy &t us fasst yem &an | geifs,  fadt of
gftfearfa § emim grn fafde stafy =61 waifia & o1 SeHigem amae o 61 w13 ST70Y & fomar Sam |

12. Afg fodt SHfigaR &1 /M gR1 frefafea ol & foe St 9 = & 2 <t sy o foon o &
T -

(1) frfafea alel 9 sTort SHficar & fae TmeiA o &, i -
(%) TR-TLA &9 F AR FT IR HA, A
(@) Tare Sre, A

(1) TAET TS i W Heitud feEl ot safed 1 sihiel Sh 31Ul SU =i Hd i i HH] o,
Stera

(2) 9 I5A H TGE S T, A
(3) Tt o = & B0 &9 9 H1 GEF FHI T, e
(4) et YHIO-TF A1 TH GHO-93 YA foRe € Fd qedt o1 fommen mon §, steran
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(5) 3TEEA HH H arfod HIQ/EEIAN & TIH T 3T HIdl 3TIArS T |
(6) TTeTd A1 gS FadeA fou & o forsdt weeaqut qe w1 feguren &, steran
(7) wh& & fau oo Seiqar & Seiy # frefafaad wemt 1 5= &, 9 -
() T qlehl ¥ T 1 Ui U o,
(@) wlen § get-od o w9 e AR o oa) § g0 STy 9Tt ],
(1) wfegent w1 geiferd SR, A
(8) udren & <R SHIGAR & U STIfd TIEHT T UIET ST STeET STUAET ST, ST
(9) IR-YRETerTeT T STHA oI T A1 98, Y@ifes oI, A9l 6 9], e
(10) Tden word § geaer i i Sa-gfedartstt o1 i, TeT <3 arclt o1 TET 1 afeshR & & fo
SHEMT S12a sTeaed a1 Tt & o= feufa a1 e wnfie &, svern

(11) uden =em & foe s g e =il 61 W foeen @ a1 o= frdt yavR &6t skifew aifa ag=ms
F, 1o

(12) Todt off Hiemsal ®F &1 Hest | A7 (S5 His A oft), IR a1 fordt seiaeifen SUeRor a1 Sumiee feamsd o
U9 g1gd, T wfeat offe a1 huw = =iey <fd Sushevil a1 fordt o= Sushyo a1 Yero Hifedn & S | o1 Heifed
eI IUHT AT 1 T # 91 fea Hie § waw 9 & HRO T & SRA Tk HEIR YR o ®9 # SR fRa
@R, A

(13) e # g9 §q SFHIGAR &1 SRI fRet off Tewr &1 Seered, a1
(14) 39w @uel # feafad a4 stgan forelt ot @ o1 F 3 T FA & T IHam 1 99 fohvan &, @1 39
TR 3TRIfereR A (fshfheet WIEierIe) S ST gehdl §, 39 e & 39 -
() 3R =9 oy & 2iarid, TS 39 gden 9 et 98 SHfiedr §, AN g 2y wifta o fean
ST, SR/ et
(@) el T sran fauifa safy & fau dfaa w= foan s -
(1) SN g0 ot S arelt fret oft wden steen === & fam,
(2) S TR g 3191 fordlt ot Frendt & squator foran ST Feha 8, 3R

(M) afz T TR F S Ted T @ Fa F A A 6 foeg ST PR @ S Srqwatin Her
1 ST Gehell 7 |

g ol @18 € o6 30 Fram & o1l e wnfid el doh 61 < STt <191 e @

(1) 3IicaR &1 39 ¥y H fafad ervamaed S a8 <1 1R T&d e i STaeR 7 fan T &, i

(2) IHHITIR R g 99T H Td STHIEeA W, IS g &, fomam 7 & foran e 2

12.1 % i st S et BT Sa e (i) @ (Xiil) # Steatad she § G fhe whe B w i e

311 IFIGaR & W1l THeiTa =1 Team 1 St are S €, 36eh faws 39 fem @e(Xiv) & weuHl & STgER
HRATE T ST Hhell ¥ |

13. fafaer Jar yrfisre wdien & = e1ee TR- | § 3T & fageraRr aeanfuifa =man siés sis ik
Tafaet dan (urfrsr) odien s WM STeqad T0- 11§ =Adeh 33% 3feh YT S ol IR skl R o1
a1 (9ue) wian (fafea) # vorwr fean S | gam wden (fafea) # omim & foemgar genfgiia =
3TEh 37k YT ¥ ATl IFHCAR! ! 3TN §RT SAferdca T&T ¥ TR o T Setran s |

Sk feeai Sefigarl & foau smfya ffsml, afc ®E @ &1 v & fau s feifa =aae ois st 4
TR foaeh TR B2 < Tohdl § ¢

9 Sgfad Sfa steren Safad SHsta st o= fuser of steren enfosw &9 & FHSiR O & SEfigan
H1 YRfeveh e o 9 SAeEd TW- | v yue wen (fafed) § smin g fafad AmeEl R eTu 8y
Ffeicdl THET s foTT AR R &g Jama ST@ Afg ST o1 I8 7 71 foh STda S0t & Iiqa & fag rfaa
gl 1 WA & foiw | AAEE) & YR X Al THa0 &g amehi & Tl 39 el & SWiear i
T e # g Jd T2
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14.(1) 99 Th& # g IFHGAR &1 Sifan dR W AU MU A il & YR W M 5/ WETEHR & a8
IR 1 UTTEH H W@l ST | TeIe=d SN, Yo Tef & SR W 98 S et srfea R 1 den
% Hod # oTRfam Rfsdl & fd SHicar &1 TR & & TaSH 9 3TEsh e (3Heh oI5 34 WM oRd
HSUS & &9 H S S i swam)

(2) @M gRI g fa/sraieaa senfy, o fusg onf qon enfas ®9 9 waeiR ol & Seficari #i
STgfa Sfa/erafea S, o= fasg ot qen onfee &9 § waeiR 9 & fau smfea ffaqat 1 9 7@, R
# e Yt Famfee &1 s waht fhg o = € for & seficar dan W frafaa & fere s &

e Y fd, srafed senfy, o= fusdl Sl qen enfos w9 @ wHaeiR o & 5 Sefiear =1 s
TR g ohen & forelt off =ror o erdan o <o w gvel # fama/se fou fom &1 St R, 37 SmrieE srgyfe
Sifd, srafea sy, frsgt Sfor e enfaes w9 § SusR o & forg smrfer fiferl & =2t feman st

15. Y% IHIGAR 1 TIETHS i P ford &9 H IR fF9 yawr § S, soent fofa e1meim s wam | e
TR & o fdr off SHfeaR ¥ 9= T8 S|

16. T& H Thel B9 § SAeied e fgfe 1 AfuRR 7 e Siar e aek fof e sTreraek Sie gfeen &
T 39 o1 9§ HR 7 @ St foh SR 319 =i 9o qdd qn Ul & Yo v Te Ui & SRA
e GRI U JHIOGS e STRET Hairh fordt off YohR o1 a9 oF & Heiy H foeu T qrEl & deiy # e Jan
e / T weie fafera S § Suge 9T T ¥ | 36 HeY H§ TR 1 o sifaq g

17. (1) IR ol # ok e & Uvdq SHHIGAR &1 faiqd oTaed g9 # o1 ‘TR Ued’ |fed afe 3ueht
fgfe IR o= Fan § &t St © fafv= T S wd donit § & o fashey w1 wefHed & STER W oo™
AT STUfEd B |

(i) R o7 Qe & fere frer Sefigarl W S ud et efreed & 9 yeferd SF ud Get atreied st Hifd
ARY BT | T & qROMM & STER W ST o §HY IFHIGAR 51 310 $Taed & w9d fafy= §im wa |amif & fag
e TAfHeharsti T wqfad €9 9§ foam fean s

(iii) 3fieari %1 g < S © T 3 forqa ofoea yot § R o9 e adew, 2020 W AR adHE ot
eied ifd & @R Tt SF den ot akiaar & &9 H§ yefyfd & |

18. SHCAR I AHfES AR IR g ¥ e 3 =ifew ik sud #ig Ton wrkifen S =2 @ =rfew foed o
Hafd Ha1 & USRI & €9 § 30 el ol HICAdS 7 91 o | TR 91 T Wit g/ SiE off
fearfa 21, fruifta fafean ohen & ag fhe SHicaR & R § 38 = sl § 7 9% 39 oTvamsdi &l qu @l &<
gohdl © @ STt Fgfaa T2 &1 St fafe wen qon e ThEn & STYR W STEn gR SRifad g
IRt @1 3 frami & afifire-3 # fou T faerur & o1ar fafewen aden aon =em & adie 1 a0 (arfe
=) HEFT BN | SHICAR! 1 Tdiel™ IHel & STaran fafshad wian & fou fafwan si€ &1 1€ yo T &
B

9314 g+t for TR e fesain 21wafémi ot wreed qiien o & foau 39 &5 < fouiosi o1 e fov Afewd
WIS Tfad T Fehell ¢ |

feoqoft : el f 7 21 W, sHfaT SEiGaR & wame & S © R 3 wlan § o & fag efeed-ue a5 9
Teol fafad aeH & TR & fordt Wt faferan sifyerd 9 oot s e o | Fgfad @ Teer Swficar &t fhg
YR H SR S92l 3R 3Heh TR H1 TR fFT YHR H1 T AT 396 <R 3 Fomi & gfifire-3 7 fag
T | 28T Jansdt & oaqd fesain dfeht it dansit it TewARdsl & FTTEY SR i H W H T S S |

oY SEHIGaR! (ST ST feeanTe den st feeiTem 6 & ferg 4 wve # 25 fRriR ea 9o &1 SR
Tfgen SRl (ST dowTeh feearTem do1 s=me fesaism 78) & fau 4 9ve § 14 forardiX I5a Jam &t
e i gfie A a1 9d 1 IR fadva: eam eneRfia o S ©1 gierer sufieari & foae o, wrde
o9 e 9, 2020 &g Tafercn wWeau yRY 9 ¥ Ugel TEeR0, 99 TE Sy uRadd #aed & fafire 99 i
TR YRRId i ST |

19. Sew feeai IwfiaRl &1 T fou omfya fifsdl & faw smew &1 v o & faw asrar ad@t 2t s
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FHf el R 3l o1 fauum @R Joa fuRv, qoa IaR-agE qon SR anTd; S stederawen § ewr
Teenadt w1 qfeRT; HiY % YRR qe gunferdi 3R TRl guiferd s ael IR |
FHY fowaR, o1 Te an e, HY fOR wRiEH & qodin &t fafei, artses sTfie wdam qen Se-ag
iR Hwiq swehi o 4fde wft sfgeni w1 feafq, wH et qon Hiv scorea ok wto I § 7t gfienT)
foreaR shrefeRdieti & fore ufiiero srish; TRNTenen § WAl qeh 1 HIHH |

JeA-T5-2
SHifereRT Togid, RIRTRT S, IR 31Tk a0 37 i, SIfeRT fa9SH, =JaFfie T-—GLEH q91 i, S
T qT 37ehT 1 | SRl o a9 qen 91e" IS # 3eh! §nefeha | UG (FRIEMEM) ST, 00 94
foraerm, Teer Al Ta S fafma qen qaais 9o 8§ Sen! Wiefehdn | ST, SO d9n ST | g8 W E
IR TN wHA AR H 370! fieet | fafasa, fafaua & wes | Semifae, s aon sTEarsa, vt qon
HHA GUR H 37T SATHAN | FHifvrerTeet semihd, fei dea, o gwifaa qen foim Hifta agon
QY YT 1 Siae™ | S i faferai, @i o= qen S et | wHe didi S 3qWd Td IR 339 &1 &g,
A St & fom, T STaifieh SHieA-—ER&T0r qo0 3TN | Y@ FHel o gUR H Uy g % fagid o
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ST | G AT IV, RS, T T4 TS 0T, FAST &7, IR Yo H IHHRT 7, Hh IS TH
IHHT ST, Fo= i Ttg ot faft, A wd digsh qfae & faIu goi, ST aon sTauesia Hentor i
offHeRT | TIGY YA § 519 SreifiTeht ot oftert | faf= woett diei 1 31a fored, Ty, fag

IS YTt Td SHeRT Heed, fafa= Yehr & siis qem oSl Icred 3 HEeM hi dohsieh | YR § s 3care,
dareE qen foque # Wt wa st & @t ofieet |

IR T foam iR fy famm & o gea | oid: S O a9, faewor ok e, Sid 1 STewi 3R
TN, SATOHTeESH 3R STel w1 foceafomn |

gfshva (TTEH) IR Uy quich; YISl HYTU- -3 Heheudd 3R 39 Wb 1 Yuifad A et R,
TRt & TRt Yo W, W e W w wA. fopen fafy | wreierege, WA qun a6 S |

gfg o afar, e iR s | snfe, g, $ik o= uey frames--s3at fman &t foren fafy qen
HfY § wed | s qREHA qen SR w1 HHH!, THfa SToamd sTavashad o1 W@ wel, Hfesdr, i) g
el 1 e, St Afeari SR ST ST SR | well 9 fsEl & dera qon fauue wt geed | st wel
den wfsstEdt & IRl & ufReor w1 ger fafemi, darem awete qon STt | JEe 9o | el o) dfssEt @t
oJfHehT | NI reli 1 T, & IR SWT-srir=i o1 sifeheas qen sifufa=m |

aRa H Gfesrdi, Wil 3R A90 wEal i St i e (AR Sid) | 916y dreeh! o siaiiE! s shIor qe
TR | UTeY Yieshi qon ATt & = & fagia | dreent 2R W o1 Sifaess =01 | dieshi o At 1 T o
yaY | Sufee I oM W@ qaigae | wewirE, §wun ud fohan fafy | qesifoadt faw g & g 3Tt
A | eI ST |

IS 9 Tl & YUER ek adn A 3R ST Fim |

IRA § @I Scred an U St ygiaai | s qen STRiserg @ Hfifaa | Scared g, faaer ofiR daeE &
7Y | AL 3MER ITH T T SIS 1 T, Salidl S W &1 fag S|

EARESIRE
TH-T 1

Tue-H

1. 1 T ST TRE : T qA STeT TREVN T &3 | 9fF FHera 1 Uik qen YR R ST R0 | i, ST9are ae
STAEEA A SR ITRT WO | I HeE & Sifae qon AREiteRT e su o am-fea wem,
Fefass (afsefe) eraives, H=d =iy, @Hre @i, SHred quded, <R, sfewd (W), e qen
rTesfed Sie-Art e €1 el e - - SR qe TmE- - Yol SRe. S gerdl et (YE),
AT qAT I T=eh, IaeTd | T SAYHTY | WTH aree a9l STawret aree ol ey | arg - -ag
SRied & fagid) S fause gery--smamm, IS 1 a9 soe--mafisdei T &3 &1 999 a1 Sa
faT &R A9, S SR ad SRl e | ff foehe wnder, @ gl ST 1 sTehed iR AT
Frefor | o FerE--TshH- 3Tt Sedl a9 a1y ST &1 SAYehed T4 Ih! Jaie | a9 (TE) tfufam |

2. AT IR T4 Y TG --hImThe: Bfa i Jeryd fasrodr, samen Sifawi, smen & fad suw, qfa
3UE, i, Yl qe diehl & ford sfa samedn | Yo Hergd-—RETd qe gl Hodl SWHA & 07 991 STer0 |
3IqE Bfadl & YR ST Bfd =AreA & ol fogr | 41 a1 99 Y 3ud & Tery & ford g qen sfetd fre=m
T TR | T AL, STl 3A1G Fied STl [awTSteh], a1 ol ArSHT qen foshre § S, o7, TH. &1 ST |
Tues-g

3. fo=r qen St (399) : oo & fod 5 & &, oy fo=E afesmsti &t e qon fesga--qa
ST TG 1 Teheiteh -~ JANTRITGAT G TR | a1 Sel UGy Haell wEel i Sidt STUEd | faa aen i Sia &
Feitred WM i AreT | T STal &1 W19, J199 o WIEH, uoe, S9N a1 Terieen | f9=m ol Tgfiaai--gae,
fggh qon U, HiETeH | fi=r Hed ok ST e | e, Bd # wo-An, yfd we-re,
frerTagR, foun uReda & ag1 9 UR &3 &1 Ge==1ei o1 fesmega qan fmfon )




[(TT |—aus 1] BIESEEIRISEE S SR

ISl St Wi, 3l 1 o T, F3f & THR gaad a2 i (Ja) AR 37w fmfo | i w1 fawm @ik
& | T % YRR, FA TN TIAT | T701 q2 fawet il ohi e | Sia Fehre-Sia 799 & 1R a1 aau
e | S e 1 ugfaai-fefed den sifdfaa yfs &1 Sia1 foske | wag, Sugde den Sl S frees
Tgfaai | = ST 1 guR qen 3w | deiF iR steshtet garsii w1 3gr| fi=m qen sia e yonfasi &
srefeTEy/d S w1 fHamE & ol SwEmT--<retafy 6=, Sad a9 steiue & fod e 91 & Ae W)

4. HiYw GEAM : HH FiaeM, HH 3R89, WEE, A A/, T-TE, JYHT T8, Tei- a1 ST &d & o
T 1 99, fesmea a fmfo, @, Jiem g = R & fad quer @ | arer ot i gehi & fad fesmeA
3R frmfor | urgy waterRr & ford e -1 2189, urel B1sd qen S esd | i § e i 9 arell |
e Frrfor Gl (- -foreR, €2, TeeR, argdd, ekl oMfE SR SR TuieH | STt 3MYfd, STet T qen wesdl e
gl |

T T3-2
QUE-&

1. T 9eR qeT TR : Y iRt 3R U1 & | B UeR & GHId--GET q9 Setdel i | et
TAfRer S EoHl bl HLEHT 3R FEYUTE | At Ted Somi & ford €oM, USde, Sed, Yo e s
Jorett | fafie ghR & SoeR qen urer feeer | 9TaR Sfiee, MSue gRed, Uek Sh-3Th a1 dheld (9% | mafas
qen fgdftas a8 & fad ®m weid &1 y=ed 9o W@-t@E | sy fagia ) gerE, gfa-3mer qen FRE-TeR
SYHIU qAT TSR | TIRT TRET0 2 Fogehma qen Tehivi | wHa hers, 9T qen e U | S7ed-Hfdm qen fy
forepTe WRARI-Ugfaal qen &N Sfehald | STFIH % H-Hei4 fa%ed | srmErt aan &y afet & fod
YT, IS Ta = | FHY A I 3161 i G |

2. HfY Fell : HY Tl wEf ao HiU FEEE S Fe e | B ST & fad faset wt Gl w1 9AmE,
SR, FRET TN T@-T@Td UR (IHa 9 WIdeieds ) Tae a9 SRn el iR it # 3761 ST | 3TE. &
ST & YETe a9 Seifageh UIeR Sedted o fordl Smrig o TieRtr Sell <& ik Wia qen foshedt T e |
FHft qon FHU 3T sTIIE & ford fostett s oo |

qgre-g

3. ft GETeE SR : wEE! HT SYSIR WENfTeRT iR s9ehT & | Y Sl iR Suedrel & SeifTad orerd |
Ife JareH-HY IAG A UG HI HEE, ST, SMhR, =, SR Figu, b/ Tsicienivl, aroH,
Tthoet, eiias Qe Horsed- ATl WTeH o SUhiv--

Jee T TRATEH, ATl TT,
IThT &A1 q1 WfokT STUEIT |

Y AT ST IAGH 1 GHEA- IR, ST Jeaenlvl, TRgien o], s, € qen Jer Yok, Herad oM,
HEESHH, TR qe #fiEe SHMT | U9 qe IUAe STANT-=radl i J&fl, Faa 1 =y, T H @5, qey
AT qT ShI 7SSl |

4. HY SR § TR GO FERX SN SoaRIe GIEM Ul e agv-fewsi, yade, dfas,
TGRS, SihIATlche-STThiHeh U1 HgF YUMTCTl | SAhe Wid shid adl Ky o=t wopm oo &
TIEShIGEE &1 STTAN | T, are, fasfd, 9«, da-mem, wfsq, <om, fafa aon aam & foe @m ggfi |
FIIR-IRTE, $TIe/T8eye feamss, d=a TEfE gffe, FH feasds, smwfén fawd, W &1-are q=n
fied | Rt $SfEd # Faafary yar =6 fafieer, T SR aen awen fovem | aedfafean qon svagw
Her et |

qypaTerE e 9y faferea foam
I TH--1

1. 9 9907 : Sell, ST, Sl SUTTSE T §TY, Wid, 370 3R HA & STIREU SR IIGH hi STERHRTT | @rei i
Sl Wil & ®9 H Jodind |
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1.1 U 999 &} gt : Wed & i, SUTaed a1 SYeivu, Sevdede & Hed H UM i A a9 e |
TEE H S e 199 |

1.2 9 3R H @S : §id, 1 Jorell, STaegehard a1 foka deil |fed STERyd @fs 9ieh o WY 371 ot |
1.3 faartie, SREM qen gfg I aered: i, S one], STavEshard ad @i o e IReies HeY |

1.4 Tl U0 & &5 H faee-ol 9y 37 ScUed 9 $Eeh Weed & §ed H U 9are a9 e U |
Fgl/afsd, fgry qen gure T qen §Hi & fo dve weref w sevasRand | fafi sTeR yonferdt st Hm |

1.5 IR-Uweeft door & & H fasha--Fahe-HFhe WiF a9 fE & Iaed & ded # uve uqred qen e
YT | U ST i STERIRAT A STER §0 T far STgeri & = |

1.6 TR-weeft droor & &5 # foehm--gor-"i9 ScaeT § gfg qen sue! [urerdn & Hed # e qaref aen e
o= | forg) YRl qen AR geri & fau divek ugrelf i STaveshard SR SRR A |

1.7 STIYR Y 990§ foehTH- - ST8R G, Urdl 921 el STeF3 hi shifdeh HHIET q Jodish | SRR A
AT STER S & HIGUS | gig, STIRETN A1 IR & foTg GrvT i STAeashard | ferd e |

2. qg] RR-fohan famm .

2.1 I gfg qen e : yoegd a0 yoeR gfg, diuded, gig-ash, gfg &1 A, gfg, deun, IR S=T &R
HIE T T[OE oh! GHIOT i el HH |

2.2 T qAT S R A

W fom, g9 oo qon gy fshTed & aR # erEHa e it adae fefa, ) iR A sHfs, ST Tew
AT F | qrEA ST 991 S HH |

2.3 qafaoia TRI-foren foam « frarers deg deun SR fawA, stgshe &1 fsren-fafeai, oy =eer & fog
STTERTeh qAieRuita Tk a1 fremme fran fafumi, Seremers game 1 fefaa e & ade |

2.4 HEA TUE : IFRREU Qe HH TWEH-HET & of9Fd, YIS w1 SHEe, Tafed HiHd & q9Efie ae
ofifger 7o faa &R fodt & = &1 gwifad & aret SReh, AT IATeT 1 JIfad wE arel wRe qn ore],
TRIET, TRNGh! 1 Fele, IEHTY] Wigdl, TIIA HIHA 1 TRee | TR, S qen Jefidl, Yori iR fFmd & T
ferfiRTor st Teheien | SR TR & fore Fesii den S F=m & |WHI T 91 AT |

3. YA ScaTed a1 Teiy

3.1 SAEEN S0 BT - 9Rd & S B, SEeh! fosmfea <o & @ qorn | fufya st & s qen fafime
%t & &1 § S saw, frwmd S0 wiiET ) 6w g gsit g gt @t e, S0 wH @
Trifaa | aegedt 1 (stfe) Wi, S0 wiffn & sraR, S0 wysit w1 amar & Rk wReE, ggei & 9 &
AfYSrEH, SeTe ST, g Scaed 1 R, God Freior ifq, i ger, 6 ugei & fau oaaeie qo
TeRhTadl Ter o1 T, QU o & SN & =R S ufd, S0 e & fow 9fin aen wm w1 SEvaskhdrd, ae0 uy, 9iE,
Tefedl 3R Uoe ugei & foru feeR &t SRR =reen, el au1 9ok IYEE i SRR o i 8 Jgfadi | 3R
EaEd

3.2 SHATIHIE HIY, 3 AN 37 AT ¢

g, TR, G, GOl q1 FHFgd & Tl HAeRNE T HH AN dlel T h1 forhmd K1 | a0, IRge=
ugett & AT B AR, TR T SATYfd qon SRR e | S Sg ql Yeie § GUR o Y ¢ g | gt qon
iy T SIS T QI STR ——3AITETh ST |

3.3 Y@, 91¢ A1 3= Uk forafasii st fefa § agyeii & SRR a1 37! <@ ol Jaid |

4. AR q&T T TS ¢

A qAT STEYAV, T SN, Hreeitd STafient w1 fomem: SiH-sifyeafa, earar aun siHfafad,
fem frufvon, fem gwifaa qen fon ifaq @, @ o9 o1 9gead, oA fogem, 9 o) Sust 9=,
STEfeRT o Ut & ®9 H SLUAT, STARR! FiS IR WM Ty, JHgasish S AT, Toerst, Iradd,
AN o YR, SR adn IARad <X T I T & qdh |
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4.1 9 TS § STIIY ILHEAT ST

HEATHSA S MRl fa9rard ; grel foreant fad, Tafie M ST, S aen Sesira i, ST g 1
FeeT dreft i, Tge 1 Agioee SER-SEX B SN d91 3Tkl H@A1 KA B S, 99 Uk k1 fHgid, 3id:
ST, 3{d: TSI T[0Tk s 3T{HM I Ygfd, 3fd IS i GUNferdi, Y] G&A1 1 YHISRIE! 3hR, TS 1 HL,
S & HEd 1 Yodichd geifod qen ufrefesw fomem, fawman fawsm, ausiel te qateRe §E S ad
TSI T JATR0T SRR, SgarSHa ATdl i fHeR], W& Hafei § THEar |

4.2 ST oIeA!

RN, TR adn SAAe T THA&viE | He, 396 Yehad o ai qof Jeharl &1 aRggal 991 |
HEh heh a1 Ieh HIUfaTen U1, Sfterd, siemree], YRER qei 31d: qienfis =@, Hafd Jemr, === i fafemi,
T ARt o1 FE0 qen IR T, =9 & fafve fafiedi & w9 egaften gig o1 Jomiers i,
YA = AT TR THd AR, T2 IS, H0 I HEAT, b0l qAT IS hT HLCAT0], STHIIE 3T
% fau ofd: yenfae o1 Het, Tmr= iR fafire 7o F1 S99 3 & fau ==, Ritye 7o & fag geme |

T 93-2

1. T UG Woadl ¢

1.1 S fam qen Hfderta denieh :

sfiSTR-Sia aeifier &l H e ARSI w1 TR arfieu-awl w1 i w & faga-dn
SH-ITHT qT AT SATRSTeR - ISTehTE el a2 SaTSl Seh dwl i [a9gsh SARRSHI-Sxhi 1 TR H a9
gaif & 1 fafuai-deifer ofd: rE-wifaT aeshiei-gea -SSR -sTEehice HIEhIEhId qol Seragi
ISk kY | hIf¥TehT Ta-ahIfSTeRT St TX=HT, IR qdT ATV, HIfTehT fauTeH, IR & ThR-Sas a0
ITeRT FITRTOT-JU qe IRued 3 |

FaFEl H1 JOHHE  Hdh  foA-Gewdl, W, UEH, oA, Hhebld-Us qen SAAHE dF-3id: et
T - STeTeRuT- i |

1.2 Yurfa:

it (ufeg-anf) qen =Re] wWaenfE & fomiw dedf | wRelndi &1 qu foqm-gresh - e -shier] wa-4
Toreett qen ST -=Re] THYMET H o9 (WE=) & JhR-Toeqaifom F95-Ts THSH-3T faehTe—ahiervumd
&% O T SiaEada HHreHl, qe arel @ % o €91

1.3 TSI TR TE1-SR =1 O &g g9me:

Tt (See) agsti i S RRHTa-aR Siferdl St aeg W1 | STas S & &t S, Sifen, fags
FHfuw], AAFGH O FAT AR TN -TRIHIGHT kT, Sl dfehn, wifemeRt, ofd: wftrefuer den
SCHRISh <iTSTeh1-ST=TSITorhl, SgSiteeh el Sl qrAehT, Ul deh-1 g difieht e & wftmferd
HEAT-dTel AT MS-F&f, IS0 qen Hviia T[fgeht & =il 1 Faal IR foran foam-nifa fawaes sueert =1
AT TIaward qen SHE I 1 S AT § TR AT |

1.4 FFH T TR AT

HFHTAUINT TA-TATH o LT IS, Tre qdl SIS & o § fohareeh IR o faqm |

1.5 T %1 ¥R Foran-fam qen swen afts=no), voum, o foawsH, e oik A0 § o1 g i |
1.5.1 T % o

TUTEH QN HIE-SIER HITeh] FHT0-SHre o HTH qef SHeRT THTH-TSHT Y1 Ie1eH, SFfehor qe T[urEH,
HRR Whehed: T 916 Tl fashR-gfaencsh - SR Tg-ER ST -TsHl q€e -t YA T-37 fem
T Sg- T THE e TR Hed |
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1.5.2 9RE=R:

7 Toran foam, Tea wh-2ed i, 7ea W=, fagdes o@ (soiadishifednity), 5ed & %1d 9o &Hdl, &9 &
HE H 3 FT TAE-TS UM 1 TAUEE, 8T T diAhl Td qUEHS FomE, 389 W ™ U9 Yided 3919,
TS ° Al Teard, TUEOl e, gEAE w6e, g 1 aifeshiie famd, ved afes 9u weRdE
TREE0T-T- AR U -THRSh HE qial-qiaqai § IiE=ro |

1.5.3 394:

Yo o1 forar-fafy, T4t 1 ufieged o fafraa-vaga =1 a5 =0T - steqstadiemr-ufasti § veoem |
1.5.4 3T ¢

JFR HI GLET 9 HRE-TF FHEV-gERE w1 & AT DI IUNAH-3TA 1 Janid FfIH- 4R 9ged, 99 &
IR foRameTed sTaea-geenaa-ieea R Sehaar, =I5 § 93 9e-%©g U@l qon e & | ERE aeel
Tl & fou Sta-THmafaes Tden |

1.5.5 3T=1:9rall ufer ¢

forarenes faR, 37 Ao qon F1eM | U F9eiyul, WrEi i Uishan qen =01, SREM U -aiienior aen & |
1.6 9ot 707 foe den Sifeedt & faferan et &1 9me= 9

9o fRan fomm den 99N SORIfael 1 RINERE WR-ged W TRAmia oiufuei qen fagd-stoeed
o -EEaad e dF W g9E eem arelt siufui-HoAe qon fodiee SoeAer &t ey
STAHRUN-3G T -GfRITY] den ] ef=a:ame § WA fafean & fagia-fafecn s § s/ =0
STAT-TSHe g Gshuvl # weH fafean-ugel & @ Suwl # vty td Swirh d@-stdde A S WA
Terferea |

1.7 5Td, 91 AT STEH & Howl H 9y e ¢

e, a1g qA g1 YGHU h1 STha--TY WA H e &1 Hgd--TY 1 a0 359 e # e s
TG-S qen Y] I H TWeR Hey--urerq Seri & fafire aeif Sy nefadt e qeon ae geri, gue
TR, qe0T e o o oy STerEte Streesshdid—-uy] e & gy § ufderer farepfa den Scareehd |

Z.Wﬂﬂ'ﬂ:

2.1 71 5, e, wg wden faeifa, fem deon weed, gl qon waewd, =i, 4 dun I # dwhme W W
IEREME

2.2 T, YT qU1 FHFRRel o Scared Tl ATl hi-—=q fomm, T&0n M 92 ST=m|

2.3 Terq YT qen uféri § sureer gt 9 |

2.4 WA, e, AfTIR, o7TeH, Frsiettanor, e, fommed, St amr=r staensi 1 fgM qen 3u=m |

2.5 dfenta Ui 1 FM o1 3R]

2.6 fafere At | w=ma &g aged & gfaefison & fagra @ fafuai-ug gfwen-0 goa &3-3 s
SR U 104 |

2.7 TASATRI- T, &1 T AHA-UARI0gd 3iwer yoim, sifeersiw qon fowems & @&qor qen vred SAfaeh,
g, varedem, STl forerds S STToRe SHAIH, eI |

2.8 T STV T Aehieh -~ FATTINCAT S S W -TY] TR g ] TATIT-JIHT & |

3. QrelsIfeh 9y w@eed :

3.1 TR AT

SfieR<oT, TR, Y] ST I o =R qe YR § ag)ei Te e ot yffient, samesntae s I
3.2 Srafeer A form

fagia, SuSra A7 foi Teelt Sreal ot g, T 9o STht Yk & 31899 H SH9erg U faal Surii &1
STYAN, a1, ST a1 @l qered Sita I & Saieeh I fagma @& |
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3.3 gy Tafrcd STasrens :

sl w1 TE GURA a9 9y I it IR ©q Fem du fafm, 9y den 9y ScRl 9 3= 39 o AT T
UK hi Foreeq qon e Fem-td. f . v -ugei g fafus ave-gamn 93-agei gt fafien
TGl ! B o T Tho F &1 fafeai o am |

4. Y AT Y I THAAST

4.1 TY THAATSH ¢

TTHTor g Wt R WeeA, Shedl g 1 HUE SR UREEH | ed gM i TUTer, KIS0 9o anfientul, TRl g, N
Ifed gu qen HH HT AR F I[UrE Heed, frefated TR & gy w1 dareE, S, swoerw, famo, faqum
U AR ST T den dre T ; YR, AHfHd, 3S, Sod I, fadehitd, TR, qAfiiaa, g gt
T GaAItad ¥ | Hafdd (heae) 39 TR &, HaEA a9 TR Yo, ANTeS, <&, A a9 di@ve, rfa aun
foishfha ga TR %A, Sunfeh e, W a1 19 Arg g8 R 7Y 99 & Ul & fou Wesd aredt
SATITFH AT |

4.2 Y IAQ hHASI

FHed A I 9, G SIS, e T, qUSRU, §¥ IAQ] S Heed, =, @, B, TR @ faao @
foqum, ufta, anfora g@n go den fIy] STRR, STEWshY a Howhi, 3T S, D7 & UHI & IS, BT, TR qe
S | g IS HT T, SiieRtor qen fofa--<f. omE. wE. qen wHe faftdy, Sunfre wees, e R
ek 70T, Yeh i, SR e yaTer s ST |

5. WiH Tl a9 STt

5.1 HiY Teresdl :

5.1.1 99 g3l 1 GoJge SE@Wel a1 Yeid, fad, 99 qen quiaear Uik, JEeE i SAEvEshald q91 36
festen, wim frieror wfshard qen 9o 9y & W™ & THSI I WET--9d TY & HiF THel Hl aho--dies qig
3cared H oY) fafehcdeni & sheica qen &Td |

5.1.2 A9 & 30U AR H ST S Aol e Teh——Hi" &1 JhR S 991 36 (46 e & 3ua--13@y
% e 7 H ifae--Tarafie 9iadd qon 3% geifad S arel wRe- - GuR faftei--Aig emafason qen
Q9-—HIG TR a2 I § o 3qere |

5.2 A Urefient

5.2.1 A9 &1 ofifgs qen Tamt fafdread 7 syeeH--Ai & ufRee ot fafei--durem, fesmed, aig qon
T 3CIE 1 Yh S, T 3G a1 AT (FHEI0) |

5.3 39 3dIQ

FEASEH & Y UG TN ITh1 ITAN--WE I @ 39 UG- -JAS@H 1 39 SAEI & FHfad 3Tar |
qrTfeR aen sfdfen (Fem) ffeardd, @ma qen Sufses el & fo stee g |

5.4 IR IS W @
FHFRE TG i THEMS T T Uk T, 99 § I8 @A qef o, 98 i i fafemi, Fiem, feeme A

[T )

T ICUTS] o1 URRET0T, AT A1 <. 3TE. TH. WMk, STUSI hi TSI, W T ek 01, AMleh faepfa, afReor qen
FTREI, R |, U q1 S| 61 faqure |

[T )

5.5 @Y B a7l IYSTT 1 9o

QU & HiE 3G Tl @@ a1 o8 | T T S 1 START a1 e qen stafire Ul ol GI9EnT | 39 &1
Epiczul

6. fo=n :

ot o9 Seed, Toear ot Sraumon qen sue fagr | aror aifefadi & srwiia wweki @i e s & fog
STYATE ST arett faf= faferi | et &1 e faeT, STt TR qon gH: faeT, ShArerst & TR
H arensdi i wee | 7 foeRt % fe ggdrer SR |
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eafd fomme

WRA-97 ¢ 1
1. gesifaent e ared A fagm : faum, Ster) we wnfone W= U S : Heh |01 1 W 9ui | 9eT FioRaT
formm 1 spfr 3, fafsren qen oy wd o1 vd et § ygwwr e § gawsifasht sy |
formmuat, Sframuped, AreshIcTST, wewhi au YHARHE §/ T ATl YHE UIey | WhHO R herra i fafurai |
Hehwor qe I fare gl st fafesl wehifaar i et s fesm & 3 | swaw stfaw |

2. TFerTg : daoTe, Foh, drEThRe, SREwEE WAl SR S & fosrTs Teq) | wRd # iRl i @ faam
R 37 Sfofe Hewl i HHETT |

3. qUiIgfiE : STIgTerst : o SAIgWElSl i STHHRUN| SISt 1 et iR faaer wEdet,
FHITBIES R IS & T AL, T T 5 | e SIbieTehells, d=feleltsl qel hreeais i Fra=I
U |

TSt ; (ufSEiend) : afifet, TR, yor fagm, s famm i sfagm

Mgl & afiehtor st fafy= yonferai w1 gt foeRo, saderst Hel o1 sTeam-Hrar forudt, e,
St et (SRETRG), Tord, oy, e, eifad, Arcrerd, feedmrmid, Tfyed, (smaefhi), TeEfufet,
ST, Hrerd, wfeee, femdaed, TR (FEifad), de (i), Weedr (wr), fafaed (o),
FifereH |

TY 3R 3% R, fadma fadias gfs, 93 ik di-4, diefi =1 IR

T 3R AR Frhiefig 1 ufa, T, = | ordy-saeh uRasds iR &Rl | o 9Rass % @y | §9g o,
ST, T fo™ & 19T |

4. IIEY U qAT e : B UIHl T IgUd, 90T e St & s | @, 9N, W0, TEe, I v,
SArafer et (FRiier Tt ), SHieYE, SARGT <iehel, Titg, XS qen ISt & Fidi & &9 | 99 |

Ao, I, AUS 3R ITeh IS | SAATSH | RA & Fel H JeheraTeafaeht o1 Haed | ol JERIv, Fefdeh
3T iR R |

5. SRS : JUTRTeRIaT YA, FAfHf 31k fa9eH | FIfR], 3T, 37 e Sid 5oa HaEi | Hidaes G 3R 54
e |

TRA-UF : 2

1. SHITTRT Sfoehl : RIfTeRT Sifereht o1 Tfaferi | hehaeh! 3K Gohomeh! HIRTRR - —HLETcHeh SR TSI
Sfohal | IR ST et stoan €. & . (Fifren fufa) qen fafeersi & S 3R SR/ STEsH,
foeet AT qen sTeER S | wifteR STl (BRSeash, YHARUEE, 3. TR UsAEm, 1 &M,
FAAHE, R AR (SESTHEA) i G R w1 | ek, Higeh, &g &1 W AW wEfe
RfATE | HIRT Hehaw 3R HIfTeRT T | Hehd TRHHOT (SfH-1 W= o71f) | Foegeron SiR stefesmn, fasrem,
SHITTeRT =1k o1 STV STTER | URGET H HEATHS SR HarTeTe faf=Tad qef 3! e | Igugerd, orFd ¥ e
S -TUREET T ST - TS, R 3R HEd |

2. SR, Tfvass Sifas) iR faswm : s afimeRt 1 fashma @R S s Frafaered! e (sHefaskedt)
JRATETS ST a9 IgHRE | Feardl a1 fafra-snfias AEfas (FAfav g &t /aarm) |fed
St A 1 fafeai | fe qoRgs qen foin weers swmfa, fom frafor o) foi faseq =1 snifvas amem
Feafend (39 THEfeh TR oTifvaeh STER) IR St SR W6 HIRREea S (TR e &l STIafeen!
qfed) W a1 YrEes IRehed |

actieh 3TFA! SR ST b1 T aT HISTH | STAf¥eh e 3R S sifiyeafad 1 fome | agsi= o |

e forshma- g, feRanfafy qen fagr | 3qd den fohme # &R, T T & it |
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3. UIeY Yo, Sia QrefiTen] 9o Sta Hifeqeht : 9e Yo i fafesri-—agas, ==a e HeRior | aemee, T
EERT, HHfesh =4, SAT9% UGid |

T ST TAT G ST TSI | TIGY IS T TS 1 START | G&H YL a4 AR ST ——Si+ ST
1 Tafer qe ISl 98, ey USHA | Ao fgeh o1 forehtd Te 3w |

T faae den foeror T | (Fat.) wefemar e, (Sre-udiagon, 3. ueror qen we-or dEn) |y
e faaror (wmr=, fguet o) @i den), Trerem qon S |

4. AR foran fogm qen Sta TaEfRt © ST T, @St 9o aen ST ST, @St =T |

TRTY HYSTIU-YhTYl THETR AR, W~ -HehRee™ T wed qodg el wiva € @-wad (whm
vEq), .3, "4 IR & feemrt) vaea (fevam wfed sErgsida o R argsters) -geaq afmme @ ik
HTRETRTOT | TSRS | TErERon g qen U, &, i, Heeivor | Aredrs feedierto we Arsder sura=d | fve,
TRfehvd, el TR0l 1 Ssll WXETOT | fgefi SUT=rrsii 1 Feedl | FehTeifedl & &9 8 auish (wifefeaa aufe e
IGHevieh ) SIfeRTferdl a2 Iodd, sl Siui | gfg aared-—3Tent THrEfeh Jehfd, HfT armart § 3! ftet
iR stwam, gfg deha, gfg nfaa | gfvae sRRfkfasm, (A, Sidt, Sevrm, o1g) | we T s SRR |
ST T U, TUSRUT T T TR0 | Tl 1 Tehl-—3TehT STI0eeh TR TX q A Tqerer |

5. uRRfearfa famm qen urey spie : wiRkfkerfaer ek | FHe™ &t STauRoTd 3R iRt | 9IQY STsRA StaHed i
ST | TS STehT TRET0 | TguvT 31X I5eht = (weerfafeuem afeq) |

IRA & A & YEI--ITAI0, FAIS qA WHISR S1feh! | Hehera= WY, Tenfehdr 9O T eI gF | Sd
fafauan | Sta fafasm, FeqEm sAfawil qon sifgsw e ARl TR e | So- - U =sh- & ar |

A fagm

I-T 1
1. JTATY] EE ¢ Feried fagr=, gredent sAffeedar fagr, sifem ol SHientor (el ofA1f%d), T8 wed i
AT, Tohet o are | U1, Jaien &, FEge AT i el | T, Wt 3R € ekt i eTeRfd |
2. TR e ; A ST, AT AfTehi o 2Afrcreron, oaet st @1 feeran =1 yufad =3 o S,
STcteh Soll, SR =5k, T8-HaISh STeY 1 3Heh | STRTALT0T | ST[sii § oTeiel T Faom qen 36 f5yd
SO | EEST oTeY, fHgid ST qe STIAIR el ol STEYRUN | 1Y) herh fagi (Ta. . T sl ush);
gt et # esie; Ho+, H, & Ne,, NO, CO, HF, CN, CH—, BcH,, @& CO, | S3irsit smeie qe
3T0] Tk Tagidl i o, STEY hife, STeY AHed adn Ty Tl |
3. 29 FaEd (Hifde®e) : W & UHR, <% HIUi & el &1 fom, fhea ugfa qon fhea o
(Toheeeitfther Wqg) fohtedt wetehl, ST LISt de e Vel 1 T Seoid | YREa gohi o 2, s
frm, foreeat gR1 e e, Feirst T (qEwfad ) srgeam siqu frem, fafafén stgem srua gedt
% 3o | Nacl, ZnS, CsCl, CaF,, Cdl, den ®Ea &1 "= fhwed # aquia wefwarifes aen
AA-RIERATHH SH, SIS S, STGaIeTeh, GoRal il YRIHH T |
4. TrgeTEen ; arfaeh TG 1 T T THIHI, a-T0[eh IReAes foman, T4t 1 geltehor qen shifde =
“Horgaa"! 1 T foawor, STaTyes Heee, SR W HHee qen e |
5. SOfaeht AT W SR : FEATGR! Tgfd, sTaemd iR WshH, & ST qo A< Sofl;

Sofdent <1 Yo o, ferma W foran o v qen fafy= o & gshsi § wifaq o shaiifafd, fafa= gt
T Fell Td THed Yiad 3 3! a9 R s

FART T gER T7om; T U STeen e & w9 # fafa= ket #, Tt uiedH, - -SehHviEar ae
STGHHUTNA], TSl Sl o, ATATEE 1 AIUCS, W feerish qen Swmifaed TRET & de gy, =< 5
AT SEHNTIART 1 e Fam |

g&q qu T T, fafeq e qen fafeq fasem wem sotoeifaes, o qon wmfie fawrsm we qon
oAkt fer, seet g sifufmanett § Tamaftes ame
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6. TTeeT | a1 faerad @ s Iaieil § wewen | Felieas-aiiaid SHien; IE qeref & fau e s,
Tgememht wgfa # wremen wr= oifvren Ui g9-S=am au fm shifasw foeem am; stiftre Tier aftrwed, 3T
e o et anfus SeAmfaet werm 3R SehT fasrion
7. foega WA yaa foRa stueresi o1 S g f9gid, fafv= ar qen stfame qoremt & foaw Sai gehd
wireid Frm
AR e, TEdl A Seraioh (Hehel WIS, Tl o €. UH.TW. 1 HI9T 3R IHHT STTTART; ToF It qen efa |
TS W YW, FaTS R f5Eer; = g ot R, fagaemn w7a@; stfafave; dga fawemm qwe deafafq,
TIORIUTHT, TR, =oh-aieliatd, TR SuTcH Soiaers 3R Seh SUaMT |
8. TEM(Toh SeTIdeh! : SIATHAT S 1 ArEd W Fa, 3, vom, fadia qen sifes wife &1 aAfufswmanst & fag
3Tahe AR GHIhS <X THIHT; SohH THIRRI, SHANTT T Sael tfafwansii & ot aHiehor; X feris g X
TTe 1 YN | Riare 3R Rerae ggfadi g ga stfufshansti o1 ereerm Teeed R dehmon staeen fagid|
9. YehT TP : YT 1 SAFTvr; fafe= AFit g1 SAfSTa SToen 1 ST, eeeH IR SasHl & HeT WhTdl
WA sAfufsran oIk Far=rt afer |
10. Y3 IS T SR : I Aferiyeht W TG iR faerast w1 sifereiyw, sifereiyor wHaT Y- R qen
LA, aferioe Y@ g Swet w1 feior; fawid saremt W stfufemen & sifereron iR feranfafy
11. 39 THTEh WA : Sfas o3 | o1g omae qen fufa & IR e e (snfvasw e fafy) smeArer,
wrRfEffas -t w@ L, 9. w811 ATeder R, STeRdSH 319 WIoH, T1Eshid qe He o H 37! fHehT |
12. G- TR :
(%) seleifeh faw=ame; SR o1 e | aTeiy fagidl § uiem, dersehar ey fagia, e wice fagia sk
IHH e, o1 Hehel o Goh I adT Soraeleh Siagd St e H fagidl 1 ST |
(@) gt Afient § STEEHRSH (FHeEehar) | G- ARt o1 o83, 0O H. AHHI; 4 T 6 TR arel
Hepett w1 fufan w@rm, e yue qon sgaifaeia dea; wU-yaE Sik 3o fagia; o gudelt dwa #
gfaeemafier stfufshaneii sl srerfdent; Hepall ol ATHTIAeh! T SeTiaeh] FeerdT |
(1) Tt FEife T GITIU AU S| LEAT; FHEiFdere UTaH, HTsif1el SRSEe adl Hea Aardiel Al |
(%) Tifes gonelt & Hehe, Hedt It Hepell | TYTuT, WCaAT q Y, Toshie q raaarirerfe Gad,
gt sTEgwdr; efemefed A stfufrand, fraem sifufsrard, yardt o1v) iR e sfveiaoe, Hed-fed
3TMEY qN Heel TRATY] TS aTel AN |
13. ‘T’ =Afeh Tl T MM THEA @ TFOFTEE 3R THRIAES @ JUahvl, S0 STaRa, Jraehia qe Taed!
TUTeH; TS Hepe |
14. frsiet faetrare < 29 NH, HF, So, @en H, So, & sifufshard | faomae fem saemon <1 srawerd, fFeia
foreTrreRl 1 AH-oIEA HISd, hS 39 AT HILgH, FIgeH e e a9 g ufEe |

TH-TH 2
1. foenfa wewe sy Witfewdl, T TiHfehd], T, TSe, Sred, Sheed Hea, faedm |
2. (%) sifafsran foranfafy : ISl g/ w1l stfufshansti ot forenfafeeii & steem &t wmm= fafe=i (faw
Td TR-ifqer 1) FHTEATehT o1 SUANT, ShTd-31Te) Yo, Aegedt i, fafam wamem; g sweiie sifufmanstt
% Sell SEUH- (@) Rl SIS TE weAadl; |ihau e, sAfufshansdi w1 SeARTiaeRt o qur faw
EREME
(@) Affraria Al : HREIH 21 FRAEIH T, HRAEA, o ki (W ehal) a1, swmei
AT ST h1 SedTeH, STl feerzar qen sifufshan

(1) wfqeares SAf9fsHad : SN1, SN2, Sni, SN1', SN2', SNi' @a1 SRN1 fsrafafri; gidereit 9 wrierl, 9rsid,
wE, e, fa SO iddEfes At dfed wiifew ARl # sowRifRiae au faerEieias
sifafsRad |

(7) focim sifufsramd @ E1, E2 dn Elcb franfafermi; 5w, qen gfwma-E2 sifufsrenstt # fow fomm;
rEdifafes syn o - -wfaee aedifafas, e agn i faerT |
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(T.) dohera sAfushard : C=C qen C=C % fau soisifthfers e, C=0, C=N & fou =aemifwies dwem,
Tt Sffafrg a9 wreified |

(F) [faaE : AR Ia- R, efead, S, seR-faferr, !, g, o8, ®, ©a= qen
AT YA |

3. g sifuframd (Pericyclic reactions) : afferor iR oo, Jeae-glemd from-gerag-wsfas
situfRaTd- AgsTEeH sifufshard (2+2 dur 4+2) den fmmfw forae (1,3; 3,3 @@ 1,5), FMO 3w |

4. T faam qen sifufsmanstt 1 franfafy : oSl 9o (SrRees teeid |9 dfed), Jotd e, S,
iR, Ao, fafen, FiHed, AehheR, ShiTeRl T wH-RaeX AMFRaT, e smiegd ad Tcsd 99,
fReR ESret Hoerul, WU Hyeryo, fover-Afuaent, e, WR, 2T a9 YERATERT sTfufhard |

5. gtk JoTTet

(%) Igcteh! o1 e WRA: dgash faeed iR 37 SmTae TreH, Jgeteh! i §& iR 9R S| STWR |
staared (Hfeien), dmre whefln, sitamifes TR, v (Viscosity), sic wqg faversm ugfa g/ 1R =1
et

(@) agaski &1 fm iR qud: wEfe Jgas-uauued, TeeRiE, deiod TaaiREe, Sha,
e, e, diiere qon Wewfas Wl THeeh Jgah-hERHiefas sarey, anmmed, fafasm ik
fafase|
() et g : W, AT, SIREAT # ety o4 |
6. Afwrat & @vdfow swEm @ 0,0,, HIO, Cro, Pb(OAc),. SeO, NBS, B,H, Na za smif,
LiAIH,, NaBH,, uBuLi, MCPBA.
7. YT THTIA: WIERO ek AT i YT TR Afafrard, It sk fean s, e iR s
rareend, e 2z~ ok ergu- | sifufsrand |
8. Tazfheh! fagia o GRemT & TIsdienor | SHehT ST |
(%) Foft Traren: fgTRuToe 1Y) Treefe gfqeem qen woff feeri |
(@) wmaftes Taen: fgumme o, Yaw H-wums o), sgwns oTupst § frerers el w1 faftre
e |
(1) st SereA: Teheh @R ek srawed: P(R)p+ qen p(R)p* wormur; wfiag fgemeier qen Ggfiaa shsiiat
T ST -geae- TR fae |
(%) T e STAE: EHERFE SR TR WeH; Shigwa fawe iR smfe feriw; HL NMR #
HIYR hTal(Teh T[S H STIIAM |
(3 womH Wan: We 0w, 99 9, IR Wie, Heead Uik, AR HEs SRl &1 de; £—Fe,
Hemerhdl qAfa=a |
() TAFRIA FehUT TG : TSR Heh qUT HoKT Tk |

REIEIECAEEIIE R

THA-UA 1

Gs-h
() TS qUT KT Tieh!

Tl T T, TR IR fage, yare, sifafes-ar gt aon AfaeR-2ed aHtehto-awH e s T8, JaTe qrt |
A HhY TN A FH-FICS T&A AT T - (FA) i T&AT 1 YHE-ATHIS 61 AT, I9, S, a1
19 e Frentaen/Soieey, dutes (fagia den 3uent | Rfesr qen afe & Fam-feica aun e Ste @@ 0
Fifehl-Tad qen 1A%y fued (Fefe) --qeltwor qen JEqq WAl J-Tried a1 STHrdied yarg i
Hehed -39 e o1 afes |
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(@) EFHA =R

srorferen foeor Tqutieh - foremor <1 geom qen fadta Fem-gemm o= quie-gomM o= & fhed aon e
FEH, T ST, AT aroqsiierd], HAifieh e, SAHa & ©I< T Hehfeld &, ©ie] i AdH HE&A i
M ga--gd HrEed, freptu-fagia qon SJaer, fo--stasivn ey &1 IfWeher, IR, SATeiwT,
STTEHTT, TohEeetiehtoT | SUEhT 1 Afushe |

(3T) oA ST

e, A o1 aTerehdl, ToRega Hag SeA1 ST=R0l, Had a2 Juiifed Hagd sl Ui -"Hee Her-Td o 3
2 qon gereRfierd, fEuEy o @ra 9 <ga we fatmitis & sifiehed & faw @ & g i, e den gam
FRRO % ofF HGEd, Fd (IEfeRT) 991 HWEAd A S SRR | Tkl a1 Sgolsh UWE! ST,
faferor- - R sieesia 1w, Scsishdl q9 STaviyhdl- 28 & A STHR 1 STihe-UR qae |

qre-g

(CIREERPECTURIERIY

A=l gYFhol Gfehamd: sTA-fafT, werw, soiag eafafaw, Soha (fawdid) R, @ <A qen o=
foreett (Frai) wfshard | stofass eman | @ifa shifdew (G fonfeswrat) wa frrendon

() ufshan SuRR Sfueheuq

fgent (99a7) Aot (feoga w3) & ey o1 gafad &3 el e, ArTd T faar = arfemsd
F SAfTReT--SHEEY, &fas a9 T fia aifesl (S9d), SgAveAd a9l Sed 9@ % oY Heeh! ol
sifeheTE, Jad qen <regd o arelt oo, Rl (wued) a1 sifeen (fesmga) Fmfor wmdi-sifieremor
qq == |

(=) wfshan nifaent e fgsror

g ufe@l & fau AOEE--S9 9@, @, WEE, aWEE, @ T (pH) dw ®ig@ w1 g
Y- =t/ AGea/SiEEa gae w4l § <uid gy, FEfta afed, Ifa s afedd 9o vyifus aiied, es
fr fagid, TTae-Sai@ (SEwmd) @ o S s | g s (e emu) fEdu, st ae
ST STk, o o4 sid o1 Tt Iera frron Hifqa, swregex smarfiia ufshan frimn

JH-9A 2

Te-h
() G qAT Ssll FHTESH

TAYERU/IT HRAEA (US) et ghaiel § weRft qen S dqed ol oTehed | SM/Ea/E SEH T QEd,
TR (REfRad) T AR e a1 STevashai-SGs Sarel arqd |

(@) TEEfE gSifad o1 Tiaewt
e i % FEH-yg sEgdl an fasw & fau qe-omaa aame (9 o &) S, S e a9l TWER
Ty, Hoqaal- eI, TarAd], Fishadl a9 THEeh favd STee)/T ey, YE-Teoud ad1 9g-3Taad fHsm &

foq a7 To TTEETERR | qEEe ifiihar ArEeen & HHeus, T FEeRis qe Areieel] Lol | ST Tiaeht
ok WA qem Afed |

() vHrEfe Afufsran ssifrad

oM (o) fua, garht sifufsmanedt @t wfaew! qen nifqert stishel &t =are | o1ey yare Ruaet-gaq faeiifea
e (T8 & 3R), = yare RuaR qan e foares aeienor-ara yad qen it sifufsmand | fasaidt
srfufsramd-saifa qen sraia sifufmard qen 3e-Tia, ga-g sifufsramd, 39 nfaewt qon it sifufman
Hehoud | freared & foTT Tk graen 9 SEd yaedn H qo1 w0 & Wi SHEE SR 1 Hew | YT w1 |
THATHT qen TR-Trardry fuger qen fuget feeran|
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(%) AT drEnfient

YT hTaTh IAG-HIS T HIG MG TEA-GIG! a1 HETS/HY STUR-TR, @R dd Fewdw (F&
smuifa s dfed); WA qen feesfel @oiw @, a@mm w0 (SRS @fed), wEEn qon wEen
WEA-YAfeay deon yehfas To-Tdfeem ufteiem (arguvesa e/ sio/aned) UREE 3an dreftforetd
(T & 0 3/UE S W Yud T S W) difafanse srigs, fiferergdE, it w1 siteifie i e den
<A SET-WE qe fe-shie qe giaest ey, fervar-steshiea qen gfasifas (ddemafesy) |

() AR SRt qem gam

ffeerfasht qen gateRel | Ay qen S § Ygu & i, arg s gue (0 2 TheR), SiSiM WA & g, ST
STeR | g&m Hraw fom qen qaferen § Ygue dwi ol TER0T (ISHY 1 Thalld ) | I W) 1 7 i fafee qen
A R e & Hifqai | 3 eTafire, ST Sifed ok 376 fuer & adieh, gwor s SRl 1 sifiehend
(fesmga) aqen foure fageroon| e1f= qen foepie sifem frufor, T= T Sie off 1 991 9 T S T T | STaehTel™
TSI, STIIET Yo, TAiaXviiy o=, STe, g e Qe SReq sfufem | a9 (SReqon) eiffem |

(=) gfshan SSAfadt eTefeme

ohH M & fau o (freme) den wrefefe 4sht eTavashard $iR sTaM ggfaai | arma ST oiR faskedt &t
o | fempe=e &9 Tl gR faa adue qod, S SFIae faver | ofE. 3R, IR, Hed g, T ad o]
AT forg forgerwon | ufEismn stqeeq, . € R & a9 . . TA. | @Y qen =i o, Jor-ud aen fam
Toreron | argq o Hied HE5 e q91 HAS A=Y |
faferet St
JeA-9 1
-3 : AT SSITaL, Tered-Hmed qen G fagetyo

Fifrent SSfR

ATk qel T, TH. ST, A, Wiew, 91 i Heheudl, Ul G @ TIUS HehoudT, THI, STHH 991 99ad T
AR &6, 96 STE0 a1 SREA W, gE {90 o, wufdey qremeeen, wfeud & &1 f9gid, aged ad
Tt |

Horm e Tt & Sl S STed ST |

Wifqes =9, 3THd aa q9 JART |

YETfdeRT ae TTfek

AT YSITden! T gaita i THM g ST @0 & T Tfa, T 7fd | i 1 : o qen e
fagia, <. weraew fagia, yemy faue o1 d@ueq, gg favd 1 goi, W sad 7fd, fa rerss = |
Tered-ame

W gfaee aen faegfa, yere feeris, siafia ; wiia Sdie, STI&Equ 5/a a1 s STy, WA s &1 f93i,

ITIIEI e w1 TSIV Yfaad foaawr, Suamed R, IRieR S, Yo gfiea # fasmfa e, s ao
STIET |

o fad : Tt fafy, R &t el & fafy, srgew oo fafy, wwie wr fafy, wroe i e, H=ror goar, ¥e[
Fefcd HET], TAET R Tl T | IR, Wehted a9 Hishe 43 | 71 fawed # yq@ gfdea e fasgfa, 91
T I | TR W & Fagia e qen a7 fafeiet : stidfie qen s S« & SR Yfaee-ari JHen |

HCEATHS faeevo

Fifefaama v | qen |1, s 9rR fafy, sxor oik e dftgaa o=t (g9) o v 9 fosmfa =t fafa ) ae
foéra, sl foero, sTafifia exor e g¢ o=l § Ygea i o1 favevor fafy qen @y agw fafy)
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I ¥R SR JE [ : 2RO & WU T STIEIV I q Sk STl & ferw yma Y | faefier W yomedt gr
0T TSHAV § SRR STIEIU T A R ATV §G TGS | WA ST od TG Fwiel WiEEE Sl (39) 7
YeTel 3@ |

T ; T, fghial qen oTeg Sfe, Uy o1 @efiad aen Qe g97d, e § 99 3@ |

forgeroor =t Hdem fafy ; safifa exor qen g <=l &1 o fafy aen fazermm fafy & faveryo )

¥X7 3R =l 1 e favervn : wifies so fagid, wifes faverw, wifasw gomet, wifent fafe

ST deh : TS ST, STe 3R, e 318 iR &7 o147 &t fearfq den wfqera &6t aferomn

-9

LT SfYehed ; O, Shehie qen TomTe 9=
G 31T ATYehed :

TIEATHS SO ¢ & Uk 3R WX T[0Tk | Shafed, Shieel de dfeed Sikg aem SasH | ra aen HueiT sheat
1 3tfehey, Fufed 9=ag 1 e, wafad dan Afeed @ie T, et TR, a1 iR svw, W wd Tafeg (T
STYR) HIeH o9 fed Lfea4 |

TSHAT qe Td qait 1 Af9ehed : J T T ALY @i TR, IR T, Hie ht |
Hehie qo FomTE GLam o1 S1fyeney :

fas Afyencd H1 hod ], Yafeld hehle : HRIGRI Ffqdal qen Wl ofawen fafy ¥ sfiyewred--omE. ™. g
1 FIwIfEl/am & T ¢ 9 wid 1 fesed, HaH-wie, T a0 SRR Hadq 8, 3 U6 Td ®12 % 9 U9 9aq
YT | Ichodl Wied T Ued Toadl Wk & it e sehreai | faafia e dge i | Sh=ifcet Ta 9yt I
afderRer frt |

el ThT : gt T W STATHR Td AT fehdi & 31fyeheud & g o |

7d vfesifer etz : qd gt o fera fafii SR wonfeEr SR Seie TR W fee $iR sified & g
FHRIHRI gfaed, Je gfaafed g1 |

3TE. TH. (YRaerisil) Hie & TER g2 i oA o1 Afhedd |
Foré wiqemes fafa stfirred |

qRT-T1
WA FifAhT
T U TN A TG H Ieh! w1, T ifash! 98 THae a1 9% Iq8 W & 6L a5l 9a ot e € |

A JaTE i1 YEIaeh! Ta Tk @ A7 TR TR0, FRaT W@, Fide FHiehRor, el qen 5o yare, o favwa &
i stfierersh, yaTe 5id, STREY yare 5 fafty, dia iR e, yare geraensor, T qen Hfaeferd sfex|

STEAA 0 TR, Hide, HorT, ST 07 THiehRor § ISl o o STreul, Afaer Waw, FHie, STEeR
S0 IR, A Yo FHEAST 1 STYAN, WU YAE, THAW, o, T9d Td 9d oF, &4 e, fa,
ST q SIS A |

fordta foverow wd wHETar : SfhTe d--we farfed yrow, e fagr, fee fam, sfawa @ faea
gfaeq |

T Y18 : GHIHR, 7= U6 9 ®Id) & s WY o8, <& g YaE |
TR T @ T Wi W e faege afdE wd, Wi, 3U-utd, WU TE wa1 gRETE, faehy e forve

Il gN fagie vare : fages yare & sifiergron o faawor wad a1gy =rur ok i fafaerdn, Seee e W qen
T Sl @, WIEE, ST JHRU 3R Heped, ey SotshTd, urgdl 3R Sewiiet Huel § STelrsd |




[¢TRT |—=ue 1] T T TSI © T 27

oK afgehT JoITE :
AN Td AN Ja18, A0 W6 Sei Gyfg Toreh, fafire Sei qen fafire s, shif<e Tews, gfade g qen
T T, HE: IREdt yare, I8 uiesfesn! srfie ), e e, uRad yare e & Hehad &1 |rM fafy,
T Wicehy e gaaerd s |
ECEINRIREREIRS GNICS IR
STl T --YahR, AN, Je qiifed WM gEe (TH. 9. T4, T=.) fafdre 7ifa, amia 999 |
YRR 9974, 91 AiS, Saanerd T, &1 Y=, Hof & SHTHeh foeerds 9, SRI%H a2l Sie 99 |
o wifd foehma & fagr, TR, =g qen s, &1, Wiehd 3, TR iR <o, Jare STafy ok qen enfya
TATE : YUSRYT A1 et e TuT JUSRY T, 7Y Y& S o TAH & foie weon |
a9
o qehATeh] SSHTTaRT
TSN & YR, THell T, Tedl YIH, H07 SR forawor, gar anftentor Se=mn an gt @it fagm |
FIRRI T T IS 51, THE Tfqaal ad1 39 S o6, SRE! 99 It &1 g9ifad & o e,
QRITRI oh1 T, waia g1 fédi & qremer |
e <@, et Ueh STeredl, Hreddl qe HewH, S o1 U foeig fgid, Je adiemn |
el T, Fe & T, e widere qen gureh wfdeer o, 8 S Tolish | JaT 1 |Hed STuEqu, R
FHefid, W fagid, staean gdero, 9 <@ foum wfera au ffsra g«, e fagid, o 1 &= fagi,
yfaumes fat W o I@ =red wopon fireh, s @ | fogme anfian, oxeelt qen o= Hequt fasid, s e
Fd oM T | ST I FE T Jo-4 | I A, el Tiaeel aen qoret gfdea fafy, wesdl o &g fafy,
T 37 | TR 90, Yae fafy, gfqeem srader aden, g wdt adeon |
Ffa & Heaqul A, Fe % TR, Aleheud HIGS, fa % YRR 1 =99, Ta1 § uiaaa oo, sifeen fosid,
A 1, T S, Tt gr, i fosmm aniar fosia ot g, & wiero § fesm €iiiar 1 qedis,
ST Teamm wnfian, o fawerson, ogera fHueT |
e SruTeH, foafia qen g e, tew, Soceed Yed, Setdedl, Y, O g, T & YR, T &,
Tofqer den e fawerovl, T g & sifushey, TN 9R qder, Ton fraeH, wites e, get &g e, fa
YYR Tohiih—Jd RO TTell, TeeR-Tqes, S0, TT TR |
TIA-TF 2
-3 : Tufor, qeheiien, SURTOT, ArsHT IR Jam

1. foior Jepften :

SRt SRt

frafa wrft & ofifaes o TeeR, Se a9 IR, I, Wi a1 g HEwl, A1 Hehie a1 HiHe Hemie | st
Tufsra aen #3ART Fskie o U1 &H, T h1 AT Jalford HiHe, I Jaferd a4 AR hshle, I=0 THe sl qo
TTh! hohie, YIS 1 YN | SURA SAhSl : TUHH Td YW, SHRA Thel H <Y, SHRA Tehel 1 W90 ud
&IV, e WS e STEarieh Trf, ST=qee qeft, 1 AN o STard ¥ | |

frmfor

I & Heh IR I M, Te-TorE, sreM, Sig ver o | o, . wIe (YRaswted) & STHER dar &t

ge-TorE o1 fesTTed, qam T[ureh, STl qei AT STevaehard, W, 34, H¥ll Ud Sl & YR | Haled, et
Eak:reenl

o 1 T Holoh A ¢ o, tffer=am, afte=mo, &5 1 e, T« Hhoudl a1 Sl 384 wa 1 fesie,
L 9o IS Hae T |

9ol Seher Td faf e, S &1 AN, Jedish |
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2. Fmfor 3IgeRor ;@
e o oy Gerr o ST T ST&T0 T AL, TR & 97 hi YHIfed HEd ol ek, Hwferd 311y,
9T TE T 378, YSit T ST AN |
THeh1S SUHI : At =R T o, Sfel @o, Fshie T |
gt &l & Sy : foRIa werET, HaTe JAesr, TR, geR SR da, AR, HY UIE e |
3, ot s oiR yarey -
Frmtor, wfshara, wrEiswA, w1 AN, 9R =91e, St s aret wH ol e, TRErsH, 01 1@ wiasto | darma
FHH H h I |
749 & oo : ®. 6. . e . 2. o 2. fowerv, wiel See, |ikad, e nm, SRanieRn SRR
3G Yook Heged, AN faveryor iR wred fodd | SSifed stefmes & 9, gea frafor wt fafer, adem ge,
Fiftieh TN, TN¥ AN, affdes foeerdol, $T{A™ Td TR i steferasen, faw R dfed fosedi 1 g1
RETSHAT TSI |

M @ : HAqU T IRae S
qAGU : g TE HO GEA F G Gy, ©F, Toa 9d, geaed, =@shE, gdap, e e, w@eiee
TAREISH, €9 3@, el e, A | STPE g9l & [0 Folao IqehIvl, Tehifhdl, JurhR Td HhAU oh
wRImHd & fagr |
A : 1 9, WIR & e, g, i adn i Iehm Afyehed, $IE a1 a1E, (< goa), i 1eq, faa
T T U, FHAA TN | ¥ 9 1 0 e STRev, smeice™, Y& o fagdu, feEe yem, 9w ufady,
TR0 JATE, I ershor (wfemmon) |
Terl S : Tomnt A @& fagT, Temn wed i ifieed, Ty e, SUR (HTeR), JRikelH,
Afas Td TeafhR o5k | AR BT R0, HH AN HE, T2 Hic 20, ¢ hicH, Hicd (Yaie) feume wd
frrmfor, sfem Hren SR TSt 1 gedisnd |
qeh I8 : dfekd U9 STId ST9ag | AR SSiad : qaigaM qeh-ieh, SQTH Ud Tded Ha&ro, JsHri
ST | TROMeRd T STERviiehd URee, HUfl stfheud s1ad, sieh, foag fama, Anl g sqereen: amamEm qae,
T foat e & fag|

qAT-T1 : S fage, St SEeH U8 gsii-ed
Sl fodM, STefia =5k, STa&qu] aredienv], aTsHIcesH, STaAd e, 3id: T, SR Yo, Said, d1¢ g
TergetevT, SiTg SATRheH, Sellerd gRI S1g SAq¥iier, dfechl Falle AT -Hfehia fof |
9 e yare : fafire dfsy, Seee Jorie, IR o, IREs 791 ufies Saam! W, 9l o &), 1ies
qe euftes feafadi & il Tk oy & i 3T JaTg, Tetehy, TP qer A= weqo, gsiet fawe |
Sl HEF TSR ¢ o 991 9UAe STl HHIEHA, Thol q01 9g3aa3id IS, ST ohi Hoo &dl, el
BT, ST STAHIGH, STel FETe qREATSHT e ST |
fearg St : waell & T ST o1 STrervehdl : Sl o1 &l SwRi, f=mg & faw st =t Torern, sfa aen S,
o= & e qn ST T&aTd |
Tl TR 9= & foig ofee ugfd, TeX &var, TeX i gifa, & qen foafent el &1 TEq-Tafys 3§ Fre,
ARG T, 3T fested, R fagra, sifde staean gfded, 9 WK, T qon feifad 9r 9iess, sraia
TN SRR T8 1 AR oh1 Toweroo], TR & e S ¥ |
S Tl : hROT a1 v, S e agfa o1 fesieq, aavmn
T G+ ke Trieh o1 festred, qea fammeh, et yurd, Sietars! §q, sterfarsh o1 T8 fiehrd § |19 |
fguftadt oitd el : oo qen sTaR el R afien & fagia iR festen, wen-fagia, et &=, e S,
3TEHIE 3T9aSH |
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Hoga & diedl w T, TesTe, g8 o a9 -aidi & fogia, Tenfae faversm, el @1 (Jedie) 3R, Sie
qeorm e, frere st fee |
3T A : Scqerd art bt fordd, (farer gR) e Tie, et & |
a1 gfreror « Tt wfteror & SewE, a1 urkeron st faf |

qMT-¥ : AR STt
S gfd : -3 A 3 Y-S S Hrdl 1 SMehe, Sl | i U, ST 1 STYSAT a1 IHebT ", Hifeh,
qErEtI adn Stteny] foae Heiel fogeryo, Ster & B areft s, 97 S & faw amew |

S h1 ATEY : YUF qA o ASHE | A STAR @ Whed & THGid, SHUH a1 9, He-, ga-, < fhedy,
FARIATRL], HhU, TG, T AT AT hl L HT |

S HUE qA1 fIR ; TR W W - YR, T 31X &7 |

faawor yonfern : sify=rma, urgy aEAl ot ga Seifad, uey fRfdn, U qen S/ %1 I 9 aredl 9fed 3T
aTed, Hiew, fordwor yonfersi =1 foveryor, & sifvm, faawor gonfareni 1 STeer, 4o shws qe ekl aiErer |
AT SHeen : ¥ qn Seifien sTufire, signed anfedal--gus iR e yonferi, Werl gr 9w, Hadi &1
fesTTe; Wer SUER, HEId, Y SR TEH | ieseh Yol § i |

o A0 ;oSS e, 39 uad, foela stfefis, Aeeen oIk & i @ 9w S An 99 ff ™
Tre=hTE = A/ |

oS ITER : wEwR 94, swEal, Site, sTeded I, =l fheet, STeRiiehul, ey, SARd 3Teas, ufhar,
Yftess I, taqer Fearor, srafire Siat 1 q4: =1e |

3 sTafyre ; Tifel SR wed H TUew we R SefeRTeld Hu el S ga |
TSRO TQul : At foentd | eAafoed arafire wa fshrem, Sste wfd T, @i, & =1l afErsred
% ToTT qafer Heith gumE godied, a1 YguvI, arg uguor s stfyfem |

ElEED

e TH-1

fepeen
1. STIE-HE

HH o1 987 Taga-aeafa o1 gefad w3 arel qifEfaent qen IR fasmia &iek | 5t 1 Jrefae qon Him
YAHRU, JUR St UG, MR qehitch, T HRReh; THA qT AT qeheiteh—TE Ff, Urefl 7T Te STqReE,
el & fore Ste frefeon, Sofreror qen dieli 61 gEienor, fasie SeR, JeeraId qen TEee |

2. FFAEH-guMfer

ol TeM (foemR HichT), THET B *Te 92H, [eUad ql IR TSid | Iare), 3T-3o7 Hicst, smg-3om
s, Yeeh I st qe qT I Ffcset a1 o JARIU 99 FEH, IS 92, ART 1 T T e,
SUSHUA 1 UG, Thiehl TgaH, Ted AAH0 Ugiadi, gar ors fogsE, fote & favm ded # sqada
YUMferai k1 Jeid |

3. I FE-he Sl q9 I HEEI

Feg IATIfd aTE AT AL : Hes aaeafd WY TIE- s wes aaeafd WEdl i TITOEl a0, Fes
Feafd & faw aea ugfd, wehfass stueisti & foaeg a9 o1 e | efia weee-ySiiadl o &, Jgam qe
e |

4. &I 1 I

SOThTesH S v qU STeRR H TERET G Teiad TaeRtE | 9Rd # Sfeeh w9 9§ Hewqul s geliddl
T S By (VhTaan hey), st (Tehfaen fedifenn), Tehfen sniegelwiiy, fow (tfeafs d6w),
Ufeafsan Taw, wda (Thed Hed), TEEd dfewifasn, Hm (YTefetwe fewr), ara yeif, /%™
(Hfem AFregdt), S faufi, HeemET sRHdwad Taer (Hed BieR) JHufaan e, wiem
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(Sorafsan famn), fedmpmde weifaai, Tweifernt STwiaMios Fehfoed Jonfaal, TR (Jere e,
grefaferan fomre, At s, et (Seaw) Tamer, Tgad ISadi 9aThel werdl (Rehred

ardfem), faetredt s (drEg Seltwd), e (S~ Toem), faffenrdy tHmefeay, g (i duw),
Arer (Ao aremeien), Frie (3w difen), fafemn i<, ouet (afeey sfew) |
gus-g

1. St afeht, WHISTeh SMfehl T oF orel T Zrgelreirsit
Y ekt : FRGT qo STaTIhd], S AR Terq el & S qen gafaa qfi 3w # ofae, fod ' 9
Frfafed =t 99 & 9 H-—-
(i) g1 9o Ste R,
(i) 5@ s (f=mh);
(i) wol § G IueTed;
(iv) =reft Sfra-uasft & Heiy o g1 aifEefaest dqer afed yehfd aen afifeafa T daor, qen
(V) St fafaema, stueia qen o= aeafq o) g siqetl & 927 & fou s yem & fafu Hfy-ofifeafart
&3l % ST Y, ATeR! T, TSl ol <o a1 agsevard ga&ii i yfFe—aiR T & Th ot o ufafei, o,
TN qAT EH L&, AT T4 fTR STawaaha |
T STeh /ST afeh1-SeRd, h1d &5 e ATEvaehdl; ST T |
. Th. T, (HgE At e fagia, stw, gonelt fome, S 49 ey den w9 S el (TR SRR ) &t
fHehT |
TRSCTSH-9RA § S S 7o, S Sfadi, USiadl i SR, s e & fHgid, sH S o1d
e, e, Wiegfaeh e, §e, Tehfd qef Aent SRkl § TN |
2. 91 4T, el HL&U q91 STA-Taqreieh Jary
I St T, TR, HeT foRa i quifad s arel ®Reh, e, THEfew qan sifash Tore |

T HIEU ; GRYT, WS % 0, GhR-a1 Al Sl TG, TS G/ &S 1 G0N q1 o+, AT, &feh
e, 1] feean, @avn iR arie gaiell &1 SR, S wied qe o1 = fh, T SREo § o1 i fHen, 9
FHEeh gl 1 W@ AR v, 8 Il it @Ie e % feTu shawa i e, JF Juidhiche T S, Jal
1 AR T Y& ekl i T, T (AELSH) SR (HTelA) =5k, S T T |

SA-TauTSH Toe:

S faTSient 1 STOHRUMT THY SHIYHA Toi-o e § oY a1 a1 o1 g&ii i qfHehl, 39 Safaa™ gars fa=m
% Goiy § 5o fadrsihl o1 foem, 761 Somn e, fersaed den -waer fE, faw &5 1 gae,

YRR e qadia &, a1 1 o fouTsh Jored a9 qaiaR et Yo | ST W% o W, fi St g
e Sie1 faursTeh Jarwer, Fuf-ord a9 g&ii st e, aNar! B8, ©d i wEc, =9 991 =N |

3. TTaRuiT TRET0 qen Sig fafaw:

ERIEIL

HeIesh a1 Hee, TRev & fagia, =i, ganfi= qen s fafve amesa nfafafimi & @, fafo qen fawm
RS, S gig 1 TAa | Y9 |

I

YR, favaerdt amqE, ey u9E, i WisR, Radie o, T aul, gaE don f==o & 3um, gaferviy
ST, Faq faehTe ST STAEROM | TATaRer W& | i q91 J&ii i fHekl, a1y, S a9 W Iguor I F=i=mr qen

Jer o | WG § waiaRer fifa den faem qafervia g qedisd Sia fasrsen] &1 fasra aan e & aikfeefas iR
TR T h LTI ik |
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4. F& GUR qN oSt Yrenfiret:
I8 YR HT I TR, gfaai aen gfafei, fr=ramd $ik 9 3w, sem &9, 9 9, faer, av g&
YR & GRATIHS T8e], siisl 3G oifsl ST, Hafd 9eror, grhfdsh a9 qen 6 gur § 981 Er k1 ST,
STIARR &0 hTdshE, AW, i a9 Ulahal THER0 & UhUY ®g oRU 991 TS, SR ¥R, &
AR HETe SR S SRE ' T qen e o | AT - e ST A geie |

e T2

ues-%
1. 39 yaiY W& geiY qgfd
39 aen Tagia, fafei, We S T Tfaen!, Jaq SR day, STed, 9 9, JEHHM §E, A8 & 9,
S JqU T TeEH, S o, o TSR STFET, STER Si¥:-- (i) T fad &t e, (i) gfeqet g, (i)
I, TRl qen =3, (iv) rgEn iR (v) Rdifdn aen sifvrmes | witer surh & faexor : urior o wfdfa
T TS, HYH o FRHINT Tai¥ |
2. A1 T HTE A
o S, YAk ad ALV HEH Tel A AISHI % SR, o7 GHIEA 1 9g-3evd1d ok a1 39 &
forhTE, hTdl TS Ao S ASHI, Tehia SR& § 3Te! qfieh], Sia fafasar aen o= e, Jo aen fa=n |
Tecltd e eTeeH, S Herer 1 afteh ST |
3. I foR-shem (H=gEM) a0 gF-Haga
9 Tgfaai-Ugt &1 =0, B/, S9E a1 T, §9 f99H, We (W0e) T (degy) e, ada a1t
gfg, (mrea) aifte gfg | wfaem fafa qon gfaest q@ve () | Sas1 oMl Sust qen e (Rue) IrfvrE, g
TS gRI I ST=RIeA AHaU, Yol qen ufaest & ferw Srifers = d |
4. A qAT 7 SR
o1 Feo-ga & & fafy= qleh, A qen gHfes 3R | 91 SSifad & qayd fasid | o aret aun e
HeHh U1 I Ak el & Jal o am, Fagid, 35w, R, ufaest eifvereun qen fmior

ws-g

1. o wrfifefaent e Jenfa seafq .

o9 Tifeefaent-—Sia qen eoig deee, o1 qRiEfd-dd, a9 SHa™ Heheddl, aeafd oo, qRfefas! Sesra
e =AY, WA ITGHhd], Wk Feh01 qe Sl Heid, Ufdeet ardere § R W (Y@, Sidl {06, derd
T &) | 9RA H aF & YR, YSadl i YedM, WA adl He-dre, gafase, afifet faweH, smeafa
TR 91 Seafd-aTfesh! (TaRa o TRAR) & €U & g, o qRftafads &1 W&o, f<as 3aH
(FAFA e ) | Tl SAEAfd HT IR Agfaam ggfaat # ofweer, e qen A gufed qen sitwefi
STt 1 9=, Augha, sar, faawor o amefaes fadard | iy aaeafadi & TR #Re d@ 3R
foreTarta =1 gefad 3 Aol Hewh SR 37 THRH Hoesh |

2. I G q9T YR ¢

AT Joer/dig 9 SUS Fishamd-——aii=1 qeon frearer yfafuat oiv fagr, aftaes gsfaar, seror qen fasnt,
T a9 3R (. & k. 0.) aRkare SR &, 7ie 9, deiie T, fioed, gewa (72), W, 94, a9,
et STEfd, FHTSh I g 3R T, FHed 3 et T-HUgul, TareF qon f9er | s, Heimor 2R ufweron
FT TEvIRA AR T, T & W fogT, S a9 e Wy, YR-SHIEAIehIv, i aifya qen faga
wfeeai | fafya s, seSer faiw, o1 39, wiEee v, U, ST, wger se-fmi, o 3wn; fam
(wiféwer) are-fmior, o7 3w | wRa # fafs s e &t adam feafa oiR wioss # famr oM | 7t st
e 137, I 1 Hed WA i YL 1 Iqa feafa, e gfaeemed, anH el 1 ST, FRed o
HHTEHTT |

TS T hITIh T, S o Q¥ 9 SFTHAAAE, Fohrs (fomr) Ft Team--ame fagm= |
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3. o9 HR&T0T 991 9 S fae

a1 1 Qfd--3T5a adn Sf@, faedde e (o), Hig-Thie a9 e, arg Ygu H aHl W g9E ae
TR € 9 | Il i Gfd w1 gfedr, &9 w1 @EY, HRU, R, GRETHS U TGN RS qe Sifeash
o= & oy | 1T & a1 A GRE- -39 aon faft, e1ff & s suim, enfofe qen wafervia @,
Wiehfeh MUeIshi & oig foreR sreme Ferer | 3 J90r 91 o &% YAz ROl i weA-siE-sEe (Co,) &
foreram # yfert | =shtar qen Fraf=n =w@ (AR), =9 I qon o 9w Sl W) e w6 fafve fafee,
I S, A 99E, SIfasho, aifEeR ReeR (difeT), =), JTel i (ARd HiET), SR, S ST
T o HERor R g9 S e

4. I 3nefegereen qo faum

a1 sdaEen--Hifas fagra--ara-ana favermw, # R gfd &1 shem, TSR 9 srRiEE SR #
foreermil =1 T@ den IAeA T v wfane (Yed) # uitady, aem wSemet o gea fraie qen gémo, st
&5 o HehTarsit i yfent; Ffaa fom droor &6t offieet | 391 &t Sceewa iR gfieswio w1 wmifee - snfis
TorgeTeror; =1 oh1 &gl qe Hedi 1 Hodih |

faum™--a7 faehTd 1 Sfe™ 1894-1952 AT 1990 FT WRAA & Ifd | AL a7 ifd 1988, I oA, HI o
Yoy, Higensi w1 e, 4fF W ¥ Heife o Aifqal qon gy, feer gun R-foer Som; gaq a9 wey,
SrNfiTeh e Hifaat; LA e WA URad | fah=ientor qen a1 @reh Jeme oF oM, stavaend;
= fagra, wRdE 99 stfuftem, 1927, o9 Weor eAfufqad 1980, d=rsia Geemr eAfufqam, 1972 iR s
HYNEM, TR STTER fgdt 1 arfeht H STTERT | 51 bl = T TAeH SR 3 |

e
TH-TA-1
TUE-FH
(1) smr= g-fagm :
dred (IRar) 3ot fig, geat &1 3cfa wa stiafies dxan | edfarfad wd geat &t o1y, Saemyet--sRo

T IR, Sl B, YehH--hR0l, Y9E, YRTI-HEA, qNG i YR, digal, 9, e |
BT, T8 WX @13 U6 HeI §RRA %hedh | Helgrdr fowemad-—wiea ud fhanfafy, wqg da fawmo, wie
forerdfent, Tmfterfaent, weida, Teasd ead T | FETgd SR ey |

(i1) ¥yeTreRfa fo= Te gor¥ Heoe :

YT foIRAM 1 YA TR | ST9&TF T Fd &fd | YK, Jarr Y3Trehfd Te 3T9arg | YeThiae =k e
ITeh! AT | 3R fora™ SR S9! a1 W@ ofed foe § Heiy | @i e gae, fafaa Ssited, sia foqm w@
AT 79 | o STeR(d faaM &1 STIHENT | YRA 39 WRTGTY hi Y3TR{d |

G ISR Ud Ih! SAMA--T0 Ta Wl | faga graesa Sagd | Hafia STg Td dagsh oFf | Rdd gat
TS IUUE | ST kgl 3G | -foam H R e &1 syt | et e ugfa (GIS) iR gt
ST | fagereardt feufass @5 (GPS) |

(iii) ETEATHS i :

IS THTEY T AETE e, FE 3TR@, Uidee U fassfa <reigast qen gued (wifes) e v et
w1 Hfderer--fasfa Heiy | fosfua 3 4 fagfa fogs | fowd sawen & imia @i w@ ddt &1 Haer | 9o @

do-afietor wa TR fafyr | aom, vowa, dem, 9y (Sig) e dw fam faama #t g faveon
ARy fawqur | foreca ud foreuur & si= el Heie | Sier "fg=mt =61 af=a |
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gus-g
(iv) Sfareq foqm :

Sfg-ufare Td W ggfa | TESiaren 3R YEH-SiareH | SeeH & ufREu &t ofawen | fafve TeR & gem
Siraren | Tegey Ygfcem ST, quSeerEe 69U g foue sere # gem Sfard &1 STy | v,
TEcEIe, SfeRdrdiel, ThTeTeiean Ud Trelisiis &1 Tefd famm, st sfaer T fammandt wefd | TrmEfen,
TrEtee, TeaTsiean i wiken SURIfT | SEfe, Tfgeet ud et (greimn) # fammandt g9t | franfas
IO | T I eafd-Sird SR S7ehT 7 |

(V) Rt T 9RA 1 YoM ¢

e SThHI T THRIT : I Wieh, S1d Wieh, HIA-Hh IR Tk WHeh a1 IhT agad | IR &
Shitsrrgd det 1 faaeer wa afferzor | wifored, seafasTd oiR snfefe wee & Hed § R & guasia dal &
ien forawor wel o7 faam o1 e1eoa | g Hi aeem-sh e | shftsrgd, affer/estfas, fheams ot w@
ST/ A | AT JaehTel # MR SUHEIEIT H Serary 9, QU qef SR fohamehairdl sl STEe |
A 1 foerdfTen @i | ferrera =1 foshrd |

(vi) Sreryfer™ e Seifrad offersr

S =k SR SIS 1 STANehT SFTRT0T | STERAS STet 1 T | SRAT | T, TRTRIC, SaIerd aretehdl, IRl
Td GEIA T, STAYA 1 TR | Wl it STAHR) forre | diesier WA foa | Ao siade | Ui & IR
| STTETE B0 SMHRFA | HiHsTer 1 SFarmon | Frsier YR | iosiel i THe Td ey | gui Sial 39S | et &
it Tqorend | e, g den qeit & fow sEete s fmie uere & w9 Sio ) aR-ge wiafean
TEGE- R, Yh-ATH Ta a4 | 9Tt T=Am |

I3 T2
QUe-%
(1) @< fagm :
fohed &1 TeE qon wufafa affeio | i forteeta ofe | fofea wwfafa &1 fefia & & fag géom
3@ 1 ITANT | fshieat S | T-X foheet fagm & aa@ |
3 fomfenTa gameel Td SHeh SUHIEH | U YRRl @iTsii & Yehtioreh TureH | @ftsii # sgavia, faed s,
fgeruad=/2TaasH, I Te Feh 0l |
Yot fafershe @fst amif & Yifaer e Tamfe e | fafaedl 1 SIS el | 3AT=E e ] Sl
% HHE QS | FEHE, BrASE, GehEs T8 SllEe ol & @i |
(i1) 3= a2 s o

Hr1 1 Ie1eA o fohtee | Ueage-TAtese, S Sase-TAlaise Ud Srsege-alarese-Tafedh Tqar =i
foreer | foren g | Hviig faden wd @it | W= et 1 TS Td AT i 9 ST{Efe T | I9mse,
FTaerEe | TRE ST E! e & |

FHIAR & YhR T HRE : HIAGI hIfe TS T | graen (wet) F7om | wrefore ue domst weia & fag gast |
TH T T TS Uh ARG | HEad et 1 TS (FAES) T =1 | SIehtdd, JuAd Td 27y fafes fal 1
HTIT | @IS T | TR IR | Aeliaivl T JATgaeh o, fafese | 9Ra & Igamse 9-9m (I
) |

(iil) sme@rE foqm :
et 9 : fmior 6t ufehen, geEEa iR Reftvead | e (qeres) & Ui | ded iR sTEes Yel- -3

arfteRoT, Sretaroir Td e qafaRor | st Tatah iR ST &5 | STaurEl WAl 3R IHT Heed | IR | e 3iR
ITRT T | WRd o STIETE 2Iori |
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Qre-g

(iv) sufef yfasm .

T, 3Tk @St Wd T, oTa%eh 1 ofidd Wiav | o7& A8 o1 wfteheor | @it fagra & fmfor &Y wfman
ST IR0 k1 A0 | 31a%h 1 TS (FFEE) Tal AT | UTgsiAieh I T & | TefufTad shifiem, diel,
O, e, wirem, S, S, fedfrem, fem oiR edifem w sieife wftsi & weeql wrda fdm @
ffa, YR H wen e Ydferaw w1 fdm | i @t Hifq | wfrs denee @ e e e et
HaTeA SR et |

(V) @ gfeq™ :

e fafy--sEmfes, qifaets, o v yameafas | gideem qeis | oTo%h =" &1 STehar | ST
1 B ! fafemi-wnfaes s, oiefies afts @ whg @fst S | @fis aosiehivl U6 o7 JHreH |
(Vi) q-TErEA form qen waferefiie yfasm:

Tl 1 STRETT Tged : UL AT IeehI14S i ST | G hi FIEHT qAT A T qeall i a0 | 37T HIf=h
T/ 7 | fortedt Wafes & 9 | Wi seH & YR, fdwie S | g faskar $iR agefaskar | aRfves
JEHITThRT |

TR Hehe-aTg, EET, T TG, Y&hY 6 SATg@d Shamhard qel =Ieho | Ieehiol | el
qfeRuN g, faga @, sitenfrew qen fasenfas smfire faem, St &1y, @it sTafere 1 & 3w
eT | 9T A1 TS ST TGHYI, FHET TGO | JATeR0T YRE--9Rd § faemdt 3am4 |

Tfora

TR 9A--1

U
aer s

gfew wufte, s nfsdar & s, v gufe, onur, faw ufifiafede afew wufie) stege (Hfedm),
Hel-effeet wha, sfvaerftes 7 e sifhaerftes afew, Was SR &1 oege, YR T wWeiiE age,
Ufeoren, Thtica, faum fiica &0 a1 37 atfyarafore A | fgurd w6 gfifca ameml & daehivia/dies 1@ Uheh
TR, FATCHe T1Y=a fEedt wwend |

<l ¢

ARfaIeh AN, HH Hidd, Aaeha-iadl, 94T J1eaH = 0T, TT%l o 91 <ol &l TH9, AMika &9, e
T 3fedss; STHaeaRlt | IgeRl & el Hidd, STashaidd], Hifeh sdehars], 3feate T sifeuss, Tl i 0k
fafa, Serifaa | fafyea Tameral =1 dam aftvmn, sifafyea gaera, M= (3R T S3HMR) Hehe s aen
T %t | fgen Te &en somRe (haa godied fareai) &9, 75 Td 3T, Tod- -5 |

foweifien sfafd .

T den <= famett | it qon g fdsie <1 qen o fomsf # fgdia wife e, fafed &di =1 o, @
@, 9 fasmdea Y@l & o9 w1 agan g, 9Had, T, 9, S, WS, regTs], Th adr o gl
SIfaRaes Td 37 Turey |

U9
HIYRO kel THIH :

Feehel FHIHLON h1 HIEYUT, hif T BT JLH hile e GHH ©Td 1 FHIH, HHIH T[0Tk, TIH hifd & fohg
TeH T & e, THIH0T, FoRl T GHR fafas 3 Faa (3TeR) Ui aTcl Soaa hife & @ THiehv, I

el Td fo¥y THTehe, ST B, SATIeR hivh TR | =R o ool fgdta wife & aw wemn, quf ga
FuRo 5@ T 7 99 71 | WTEet o faaeer st fafy
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nfaent, wifaet gen ga wWifdew! .

TG D1 IS T HAUY, FSREA (A, T A, T § T, G&@, ey, T, 1 T S, ol hl
TRETUT, TS oA & (A T, R & a0, ST oA & I=<Hid Hed, YRadl geadH Hi fd, Jfae &
aa TG HURE #1 Hged, & e fafaw S, wdu, mEmRe dewd, wfewa @@ & fage,
HRITERT/A hl T, T4 famisti # ot armeree/S=<er |

I T 1 T, 53 T ot feha & STwavia a¥el 1 ST/ Awger, Selt 1 THIhu, 6 s, I T8 T
JUiE, T gU YUl st wreree/aee, Aral/Ae &1 T, e e, TEl %1 gard |

wfew foaweryor:

sifee wd wiew &4, e oHwd, Ay =R & T e h1 ke, Hd H Jaurd], STIER0 T hd, SR
3R ety fderier qen St Hifdes =Ime | Sea@ Hife sTahers], Tig aaHe Td Hig THHo |

S T STIIANT ¢

SRS § Foh, Tehdl Tal TaT e-He & g3, HI3H Td Wik s Y4, UH & qodH S |

9 93--2

ey
St TIfor ¢

e, SUHYE, THMHH 3U G, TR 1 AN, f99NT T8 Ja1 qeashiial & JHd, 9iEcl-9q8, hiad 99s,
HEA-THI | S TS T[UISTae, Y& TUISTae id, SAfgd unEed Uid e gaeiitead wid (SHF) &9 % fawr,
afifa &1

ARt fIvayor

a&dfash He e, shidd Tq=aa, iy, sivd &35, =Aaq SufafEy gad shihd &5 1 9d U ardifas de
frepTa, HIeft ST quiaen & &9 H arafaes S e | el S Hidd U6 Th 9HH diqd, ed gg=ad |
G Wl & IO g6 | {0 THRd, T GHhd, ardias adl 9y a6t w1 Sl (wrenedi) w1 R qa
dyfaare SAfveRor | S (Arensdi) 1 T | Bl & STIwH ad S & fau tw w9 sifyero, giae,
SR Td AR | SIge’] dTel Tell ohl 3Taehar, iR dehatsii o s § Red, 3TEI< Hed T8,
3fearee wd stfeuts, =g HRA |

iy fogero

fowifies oM, IR-00H Fe, hieh o1 JH, HI w1 GRS 5, 91 S0, SoR 9o, |Ri Son, fafesar,
HITN ST THY, FHeeX FHIHTH | STHT0 Ffaraso, f5ifas s |

s dome

Yaeh T 9T U B9, STUR! YH7Td 8 U9 $9ad g, STere! fafy aen g & T fafy | gaar | afiae
A FrEa 9o | yquriel fashar 1 99&m |

gus-g

AifYreh TR el THR :

dF fawedl § =sh qo1 g, Aifeeh staehel HR w1 §&90l, dx/P=dy/q=dz/r; SR % HHHTI 1 B,
AR IUNT GBI, BRI 3Teehcl THIHIU, YT hif k1 A 3Teshel GHIHLI, ke ifyaero fafy gry ga, gt

#1 =fde fafy, fem st ¥ g fodia wifc & Haw Aifas sawa giwo, wfad 9 & o, ad
TR0, ATATH FHIHI |
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HEATH fIeeil Tel Pl shHleyH :

HeAre fafeai ; fafawre g weh =) & siemfurdia qen stetsita SHishol 1 g, fraafeafa (Tren wreEt) den
FA-ThREA fafeai | e Rt 9o mew-sréd (o) fafEt g, e dea ged fafy ga s
HHTehTvll o FehTa o1 B | =2 T (3T q1 9% AT AU ol Siqered fafy |

AT THThe : e 1 faer fem, Tweist fm, et &k 97|
HIYR STeehel FHIHTU h1 G@ATHE B : SR AUl T Ihg-faferi |
FHFS FHHGYA (WUTHA) : FF H ikl 1 Go, forey, argeq a1 a<9, fganemd usfd, siwi o it qean

T WA wfeamd, foeam d@fhad AND, OR, XOR, NOT w faeamd o H&Re | o< STyl e
Treqea TEfaa | SeHerd Ugid § 991 SuHad Ugid § 9= |

sifafza quiteri, fafea quifent aen arafaes, fg aftersar arcafass qen e quifsht w1 frego |

G fogeiqo qHeed & ga & foig Teriiies q9 gare | |

Heree favevur # ot ST arell Seensi et gfaferli & foe afde § SrEmor AR (W) 1 fowm |
FifAht wd qeA Tfeeht:

e ST, ey, aFHE qon R SarE ggfaai | € T gad fagra don s & g, Sfiee &
el Sree- st < faeti # g favel @ iR |

Hided THER0I, ST YaT8 & [oq ATIeR o Tfd THIRI0, JaTe 3@y, 1 1 99, fave yare, fgfawdia gen smema:
qAafd Tfd, ITW a P, afie Tfd, JeF IR e & IR YaTe Yfdferai i fafy, v e & fag Afer
I IR |

RIECEIIER
T -1

1. e o1 fagi
AT AR H1 YS-Tash! iR faert faversor| &m, ferR qon firr A, wfaders s, stfufeses
() | 5 FOTeR] KT HdeH, Tohal T gfaferel SoH1 o1 Fo | FifAeh a5l &1 @ o foweiyo (Teha an
fg T =ife), I &1 wifdew i iR hifaw qoi 71, Tod: FR=EE | 921 =e den S@en = | gafash
Rl
2. 319 AitAhT:

31 famett & ufqea iR fogfa, g&a afvaa ik fagfa, dex fmio, e gome g, grefiend i farmsfimena
(Anisotropic) gftaa-fosgfa dey, ww 1&g (Uniexial) 9RO, ardia gfdee, =7, s SOl 3R ST9&9q0)
I 3G, S Tfqadt SR g1 o1 faey, sToeqor yfqed, foamvl, 3w ot Ued, il fa ggaa yfde, |t
3R qaeht el aret g U, ditei oiR WY, faswfa e deheu iR fawerar fagra | ot afshe, HeHam
ST |

3. ST uered

3 urelf T TTE T Yo Sehedqy, fohteda uard, foRteetta gamel # <, fasng o fgsiwt wen sm@, 9mm=
St geredl T HOE IR Ui, SO T ST SUER, Wliiesh, giast iR waifea uerd, fafv=r aeredf &
T STIIEN |

4. frmfo fomm .

T &1 9 faveru, SoR i SSR-3TY HHIh, TR gehd iR Heiae &1 omfdfd foeem | gg, o 3R
T W, T, @ W | ey gy ugfaai-€ S w, € O ue SR wsreehl | dei iR et

STIYANT | TET0T Yok AT b1 Taveioor | S= Sott <X w&qwt | 51, stamgferan, SR oiR 9191 | ovarts, fearfa, Wrerger den
3 g o1 e |
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5. fmfor gaiy -
AT, SATATSHT qen 0, qeiame--T1faae A1ed, =Remdichl Tguitho, Sk, STy, e @l dde,
e forkre, HqeH-TR faweryo, i smieE, W iR & Ot wa friE 9w wa e feEw--u @t
oo, § ot o fieel, aael STerwehar ASHI, Hdeh STRed], Hodsh AHE, HE A9, ToEl Jeg-Toradi
forgerr iR s, wifersta o s d@fwan sy Wi fmeE-arer o famctes fafumi, aftae
3R TAAReA ey, e ufawe dfaq freet | goar SSifadt : ara/qea faeron, qof o geiY qen qargEee
qehleh | IRESHT JaiY |
6. 3R & = :
STfeRfers (F=RR) e, YaTe S, UM el Jrisii-wer, S-a9 |, ded 1-2-3, Hie stfuas oik
YRR ShATQYE (YRITHA) |

T3 T2
1. SHFIAHRT
STIGHHTIHAT a2 3 & TH Ha4 |

2. 3TE. ©Y. 35, S¥H 99 <& ¢

TR gosTarer, T Hhe Yosidar go, JqEich s ad fg-%Ereh S, AifAeh, oA T STIAfTeh S&TT oAl
Hqe | TH. oS, den W ofE. ISHi H S8 UkhH, TH. TR, S9 H Yaoweer AfUEhRed, ®. o, oW H
BISIe1-STITRISA, T & o 1 A, 3TEA ao Hied R, Jenfeush $om, HEEm qon S6F o1=:4qu), $54
s qen fEn | e €um, arg & difes s w1 eiemd qen 3w, wa qon sifafed ang ure; we T
foreeToon ITaaR qe =IAqH el T T4 ST HIGT |

3. ST STAX0T, GRfta qe ST :

T qen Tgfordt o =, foeafa g & 3o Siawor, goifed den Jed Hoed gl o1 3iawu, SeT-fafmfas,
fomfia den daglt goomM i & o fagr, fafwwo frm, wm ok i) vom gl & "= o fafa, Seas
forgeTe T | ST 4, Yeitae =ik Qe o, WEfTe, anftad qen YER giear qen e | weitae gt @ T o e e
T, TR 7 T ek ST, ARl fHid, Y@l Yadhich, Iad IR TR, TR T |

4. Zdt = qen forga 9o+

sfafes=1, TorT qem Sl THIH0T, TG T2 THRIR JaTE, il 1@ o W@, $1afid yars <@ oK ddes
% fagra qan sifiesredn, <dl Ueid i § ¥ yaTe, WMl ush=t ddtes | forfia faerso qeon fieei, wm, s,
fenta qen sraradrEet forga wfed S5 & forw Tt o1 919, SR adn =R| wR faga vfsd S 1 97,
ST 3=9 T16, TEhT ATFeR, JaTd a0 e g2 o STERY, S6F a1 ST Iad o, o1 He, X[ a1 §95
Fe1 <3, fafy= forga wifaq S0 =61 y=mer W@ orgeern, v sTReqv, foagqa e &1 enifeier faa=m |

ofifceRt
g -1
U6
1. STt Fifreht
(%) 91 Tkt

AU s a1 ANTIen fAdeiieh, Y@ qen wIvi SO 1 TRE | Yehe WHII | TWIHIS kv | Teftferam
TR, TS TN SIS FH, O BH | STTh=] a2 HIRATAH I, TFeh! leT |

(@) % feem

N, WA 1 Hife, AR FSwE T4 STEOR, TS FT TR T2 W Tt A § 35 19,
A TAIeTeh M shad 9 GHe, ki e, sfredfm, sftee & fagia § auis gt |
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(1) g T Tifaent

ST IV, ST AHT, TS o & ST | g TS i i 1 TFer T e | g fi &t aa g T,
Huie] TRt (STEd wh1Y) |

2. fafyre smaferent, T qen senfadra Yentfdrent |
(%) fafyre smaferent

TRFATT—HIe! TN IR 3HSh TN | A Sl wed Gehrd, e gfg, 9 ufiegs, fagan aeon grer g,
THATH Sell HaY, &I YR & WA YA | fHehiewht oo, wqe e el wfey Jifawt el & §g
TER |

(|) a4

A ATe T, STemfcd QreH, Joifed Qe qel STIamR, foea< | ag | TR T3 | T qe a1 Henaen, e
TAT T8 o | BTES o 19GId 9 Ter a1 ST9er |

(1) sfadia gt famm

e & fOgid ¥ wWeda 9 e & frm, swefw e famm # sty (Hfewd) usfa, waat of g & ¥,
frege 9, 2 Yot o=l <t gumTedt, Fof qen Tiera foaase |

3. difdqent gt fomm
(%) =AfdHT

YehTel 1 SATTHRI-T 1 TAM, <[ a0d, a7 fhedl gr Sfdemi, Agshedd sAfakomd, fafay feogs
R AT sl —TUe SAfTRTIT T | TR T2 Ik XA FATIAN |

(@) faaa
TR faada-Tana an feg (), fetan feg, faemm afém,

fadeT gHa-Sema foerda-a7g efrerd S 991 SH w2 | ool THIhd | sl hafdd (Fawer) &1 T |9 &R
R faad qen cst enivl Wafes & faverao § sTydi-g<dita gRe g1 foeds den s de |

(1) eI quT TR FehTe foem

@, et SreEadrd gfod TRt 1 Scared qei AR fgeTaad, Iqeie T wie, Yoo Huiehdl LR FhITIeh!
% fagia &ive, ©u-33a den WRedtas e dgsii # e ufiguu, werd uRkému tehd ¥ W (EER),
TH-STETRRT & 3R @ TN | Tot a1 Sfcrad-Fam o | o T &1 fovvand, Tt den sifas
Grergd, e fRTuTgSt Sl WIehd T | TR fohan & fore & sl e |

ds-dg

4. fogd wa grrhc

() Teor <gd wd feor et

oo Se1d § Ter Td Tl iRl TE ST SIYAN | S e i 3§, stfew fave w1 agye wer | ufafas
fafy wd 3R wEm ) fya & wru fava wd &, ar &9 H fgya W 9a @ g el | WEEd, Ya|
RETHI- T T &1 §A-Ueh 99 Igd &3 § =1ereh a9 e Teish | Frehd hi¥, Toh THM Frfchd Telsh |
e graaeh g vard, Afe, 31 g |

(@) g faga

fore@e a9 wa 371 STwEr | SEi-were fem UmRR 1w, wue &1 fem, o &1 fem | @-1d o=m
T | et O (W, 1) 9R9e § Aied T o "ied gd (R, TH. TH.) §H | UE. 9N, . o1, TE Te. 9
3R, Y- Jvfiiag W& TR STIAG | 0T hieh | IR (Ra®eR) & fagid|
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5. farega grarent fogid wd sHftoreht fafemTo

() forpa graentg fagia

forzemom om0 wd Hogae 1 g | frata | aln geen | @efén yie | afew v sifew fave | yard fver,
W= Ta e woTd | foegd gk & afew, Hemaet HHIH T T HeUHRe | GG e TS § qi SHI |
S RIS o UREHT R RIS qe STe | Bee Gele | FHTH T ST 9ot fafdor | 3 yentoi |

(@) sfvreht faferor

FHitrerr fafeor wd wie fafeor frem-wwA-sesmm fam, a9 fazarm frem qon W@-sia fem ) @i
TIHM, ich TeTE, Wish THY, Wieh daT9qH Ug Wiidh S |

6. i U wiferRt difaen!

(%) SHTIART

AT T 94, Soht qe STUfash™= Yohd Tt | IHATd, TG, THSHE, THSATIGT TohH a9 Tt aiead |
3 T SorA ToM, e graen fem wd TEEfte fava | arfas 19w saeen & A aretare SHeR,
Shifae feerier | smfvass a1 & fau Howae diesmm foaon, afaes uftae, gufaurs, e w39 )
fofre 3o 1 Sge-Udl, SMEwREA, Sa8 fagid | Houde oy Td AWM | FIfiT Safaet e €5
oo, S[a-shfea gurg Td F4i 1 gan |

(@) wifersia ifast

TRl T G | S-SRI Saul/He | 3Teyl Wil 719 1 IWHIae SRR | T=9rek |, =2H I’ &
TedR & fawa § grfyes 9o | Frgfess 990 o &9 § o fd, fouor YshH | TR a9 sl STaERo |

I UF-2

TUE-FH

1. Far=eH Fifehi-1:

T T G | SR TR T JeaRmTe | A= fasia ) T forfa SifemR Seiie &1 sa-g9 &0
[T ain-aed (Yehe)] arem # o, uffaa w5 # w0, aw el diee | fava ©u td SR Aften gr
T T G | SRR GHE § St e1afy aRerer 7q S & ot [ 1 ST |
2. oy Fifaehi- || e TEm it
() Far=n Fifxehi-11:

Totferdter e @ o1, srareensll 1 s, Ggel A1 Y set fagha | i wem g | gegee W | ety
TR TS TS ISt =hel! STTE o T0TeH |
(@) T ifaet:

TH-TTeieh FE, SoTag hvl, TESIS URATY] i &H T | UT-TH (Tl -TE. ) I, S-S (S.-91.) oA |
YTHTY] ST T TIAZH Gehe | ST Y19 | Fish-shie fagia wa sy |
3. eTfvaeh Aifdat:

fgurmTY] 370] < HuiH, STeufte Td SoraRite Sraed o1 Wefie fagid | THE gve Td offveads HYe | eei T
aey fauqm | Tid-faam @ SaEE SEeeE WY, oNiftad gReee Td oNiftad gRee STEF i Hed |
Jfacifd Td THEA | T, T, 3R, (T, TH. 3IR.) 1 Wafheh fagid td syt | o gfa &t merfies amen @
chl HEcH |

Tues-g

4, iR ifqent

TAd TRt U SR, A SHell, HIVE Go, THAI, R el | WifH-sufae Hefa ¥ @
YA | SHHM WA | SIS i Gl STaed], raIhid A0 U6 3eheald ocl | AHehd ol 1 JoH fagid |
R o1 k1 TH@ TG | AR K1 19 AiSed--Fherdl T HIHTG | siiel g | ol 1 Secied | TH 39 T6
3Tfafer U=l | AEeR Wegn faam & an # mafyes aron | ifyest sfufswa &1 (7)) -u9 | i fodes
e HoeH, s § el 3cred | Tifveha Rt
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5. 01 fifqert T 29 STawen ifdent :
(F) U1 Wifdert :

TS HUN T SFIHT0 Ta ST ST=IIfsRa | TREFon f7om | JIE i Jareh TTa | &1 degd Ud yaa o= foan 1
&3 AU, Tl & Teh 0T i WATHE A | feHi bl ifant |

(@) 39 srereen Hifqen! :

T foRtea WX 3 @1 T2 fagra—araes fagaist @ Agaas | sifaareeshal & $Ta9d, "EER 99,
SISTFE |y T SFATHAN | 34 d19shH STfd=Tershdl i Tt ST |

6. SHAFATHT ¢
I Td AR TFAE® -p-nN-p (W-TA-W) T -N-p-n (W-W-TF) AR | yaeies & et | withars yasds

FET (uwéd) JFET (Sruwddt) td MOSFET (um ol td Uk § &) | Sish1g solaeifehl-aeia domeh, € 9ri
7oy, TohgR Td T RO | TR doh 99, S gfaiel (ufier), IR 9o ATEshIUEER Te i a Wi |

Hifegent
T T-1

IR ¢

yfaeel Tufie T weAd--wiiedr 7 SR Wi i, 79 %o & ®9 # Agfes =, agfess 9 &l s
el STEAd 991 Had YR & Aok =R, YITHeRl SeqHM erd, e S %o, Sice-AM agfess =R, 3uid
iR Tufaey deq, wemsll R agfeas =i ®t JH9ea =], agfegs =) 1 YN Qe S0l qufdes Fem,
I = i J@ *1, s |, Wiahar #, g1 "ream H, q°1 o g feafa # sifeawor et amee qen
JREN GaiY : HReA-hoet! JHIFRT, =eer qon fefed & geaq demnsii & gaa 9w , 9gq gemnsit & qaa fam
N HICHIRS & YA, Teliohl-heat! THY, Wihal e e, Afeneifires wer, gfdelm= g8, arerd &1
T, Heta stfgdiaar oiR wiae &1 fafv= 7y, sied o1 39 oTeu g i, feieTent 9o ol & &sia
o Y9, O Had J STHAd WIfIehdl sied, Sl UREeh e qon Wi sied, TRAd Aehie S@et & M
T[T o |

Hiferm T ST ¢

TIfd, ST, J&T, A, =AaH AT, urd], Hereh Jidaeed, [UF e JHA, S 1 SEmdich] §gg d
T TUTHY, HIEY =JAAH YU ST (FTHWF,) ST, Ta-sidhed 3R TeHeh Ui, 9T & Thd 9
U R % AU shR-Te stefieRT, =[AdH TH qfierg STkt q9 $6eh UIHH, ShR-Te STafieT &
safEdd 9 forr, SoA-Afaq srafieT, weeard & e, ol fafa R steher, siftreran denfaar, =Fan
o, = hTEert qe SARAfdd <A Sigert, STehan HTfad 9 o7 STheieh] & T[UIEH, ITH &A1 1 ERoN
d qAT 99 Sl i URON, ST SR |

AGfesdhd o TG woRd T, shifds e, TH.U. Teor, J97 fiee yafse, 9,009, 9dem, Tnice gt
UG AR A fosda gAfeR, 99Ed 9 SHid Ther, Thd 9 9g-9rEd e 9El o fot . TA
TRY&ToT, TeferaT ST WIETn 3R 36 ged Fidawl qore, iE-a GHeH- gl W F 39 SWIHT s |
forgemerar afterg qon Th&ol & WY sH HoiE, THEAH JAedd (. TET) 9 . TH.T A fovared aRes |
e Gogal & fIU FIcHriRe 1 9hEr R sqw! §fd, fag 9hemn 9 sqet seand, faasae fafea-sife
T SR TR T, FIeHre- oA &1 Q-faeel weqo, o wie, foemem-ia-fgeft e 9
TrfeeRT TETuT, Ikt T o STWIH JEHHI |

IS 1 TL.H.ARE. F 30 [oreH, 1. . 9 TLTH.TA.HeH, 91eS i Jd FaHiie], STIshHeS STha |

s srgfufd o sger foeroor

s wifersra fae, = anf &1 fagra i wer faweryw, ma-amefes fagr, amm geew, =Ham ot
Mkl o TIoh! IRYGal, T, fgama fren anfiega sifertll # = ot fagra W snefia wnefewa qdeon o
SIS ATheTeh, ISR foveryv, g THIsEw, Iehidl THIsEH 9 Taehviy 9gue, dguerd THISE, 9 9
Fiferen TRgeY, FHISF0 Qe o Hafedr faveryul, STy 9Hem, YO0 9 HEWERUl Heeh] hl 3k,
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MINQUE fagr, Sg=R-98m= sed, Teted &1 D2 g gefa &1 T2 yfaeelsl a 37 T a Ui,
fafererar foagero, fafed Tegd, when MANOVA : &3 sesh fageryo, 3ueH faveiv & 1999 |
gferee fagia aen T &t stfaeshed

Tafyea wafe 9 m-gafe 3wme &t ', TRiftd afe gfaeem & geae ago, e gfaeem stfaskesn
W Agfees yfaeem-faem & e iR fom yfaeerm &, wlea agfes gfaaam, waeg gfaamm iR
wifad gufte & fou 3ot gifed], T=s gfa=em, fg=ro qon sgeru gfaam, T sen sifus "Jemes =l o fag
FIUE o FHIHEO Ugiad, fgeRer yfdeEn gfatenad o WY o SEeh fo Wiidehdl AUl G Yidw,
TS oI wfees aruET & SAehereh, oS- AT ST % oo § Ui YHRT STeher, STfaera
Ffewi, HogTeia sTfaei & foag o i Argfeseh IR qoh-ieh |

fraa gwra faest (fgen anffervon), argfes® wd fufsm wume freet (wm den wfa wiftesr demoi & @ fgen
FATeRTT) HLAREL, S . S, T TH. B F 37 fomeivu, Y0 ©S AFTReT, Hoehlvied d Hqa i
Hehe, ot o7 1.8, T &5k fafy, e Afyehe : 2¢, 3 Td 3° hAfU FEN § Hentvl, favea-4t
3R T e AfveheT T |

A 93-2
I. sfrnfires @ifert:
gfshan Te 3Icdre = ¢ freismn dfesi & g fagia; =1 we i & fae fafy= ger & fremn €fe; X, R,
S, P, np, wa C dfes; d==it =m fest; V arsk; 1uii & foe ted, fg, o8 w6 ergshfae gfaeam dismmd; s,

TUET,; T 3l ), T T 3. 6. 96k, SAGH T TN & SIREH &l Heheddl; T #, To., TA.Ta.q
& AR T A |, TE,; = S fere wfaerem e, St Af e S wee arford w6 see |

forgera=iaar o1 HeheuT; STREVIIAT T SUCTedl; $@el Td WH=R Ugid i favagad ik o7 wa fom=mg;
A XTI I TS YA T e, Stfasiifedt feet (SReEmdi!, See, ok, 39 o sne-2a) ; stfafiadar &
fafi yaR iR faveraaa gl #§ sifafiadar 1 swim; oy wdemon § awend; =Remdie gfaed & fae fom
3R @ afsia w@m |

forgera=iaar o1 HeheuT; STRETIIA] U SUCTeddl; $@el Td UH=R U§id i fovagemr $ik o= wa fo=mg;
YA TATIAT B TE A TN T, STfasiitordt a9l (SRemdicht, Sed, eTefumeh, Yo iR ane-2a) ; stfafiaarn &
fafv= 7R iR fovaediaa gurl § sfafeaa &1 SwEnT; o wieqo # §aen; =Rymdis! Jfaed & fau o=
iR @e afsd W |

11. gsearitervor wfafy:

dfsren famm # fafu= yhr & feel, STt T3 oIk 7 e 6t am fafer; steeon oik mieswrat fafy, aw
TR (TA.T.) TR i G SR G, W ash T 96w iR SHHT STore! g, Tshen ufshan, fg=rm
fafy &R Hfaw =0 wfed A, dodier; e IR &1 59 faer iR Sue snfdes fre=m; gumfear foerm,
gftaed Td o Swe; smrdia ©d; fgerekiisr -3 ©d; g 3 1 fafemi (srere we sfismfordte)

fomer et ot gfaa wel w1 faeeras; wE SR safte gfareres ifqwt; St aiferent yeiem w1 eheu qen arfereht
TEneit &) faveifuss ST, AU kil & 91 9o STe fom1 fAitoneres wd yguren 1i & 9 s, S0 yeR
o fam Geof gfga 9= fed |

e fafasd-—shTet At @, A0 gkl sege, feufadi o1 srffertor qen svafqum & g8a wwerd,
Haq-h1el HIehid, J@T; @l gisha, dfed fagr & o1e@@, TH./TA/1, TH./TH./., ST./TH/ST.

yaferd SRR Yo, S T, 0. TH. T, & 3w § e auenel s wre g |
[, AT AL 9 TSR HifeTehnt :

ygfa feafor; dadt o =k wew; aee--SHa-fee fafy; geen &t fera & fag e, T R o6, . T
() frast qen T 9 THE A staEl k1 A R, qeigHE |
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TR TR HAh k- HaaR 9 TR Te fRYR 1 STee! {aehih; J@en-SHiRa ahic, Yahich & A 9
T, otk et T Yachich, IUHTHT Yol T Gachish, H0 9 T IR 1 Yahish, Fahih & THGUT S
SRl TRI&l, THiel-faue™, IUeH IehAv Ti&v, gafas e 9 fardfa ffverar wheon

=aek Mg ey, STher 1 TTHRY =JAqH a7 o SATYihd <JHaH av fafeei, Sgeeadl i e, Jgaad &
RO & HHIYH, WEeHey 9 39 qionm, fagliy 1 faw famnfear a saer qdemn, faafiy st s &g wew,
AR HT YA 3THeIG THISAT FHHhHT0] S o SHRT e, T bl HeheudT SR o Feienor &g e,
sifufreteor 1 guen AfufraRe & 3g wife Ta sy gfaey; e o fgwda =Fam o fafy)

IRa # sHEe, HiY, e 3ded, R, 3R god &1 aduH A ifeasE Joelt; S SAiwe B
TUE Y 1 faferi, St fovad-iaar T S iR Wem WehTe ST U 3Tiehgl ol siafaw +Xd &, sfichel & Wie
% fau Swerh fafv= st wifgst 3R 7 g w |

V. SFiferet sik wifafa

ST ¥ YT ST TR S, Tsiichiol, A, Ufaeyl TAeTor qo 3= Toleyor, Skt Har 3iR SuanT, ufiy,
Srer; A0 S AR STIU 1 THAT SR ITART, IAAT i MY, ST T, STEERIdl R, AHh IR Jgay, Io7 iR it
T FRI0T, ST TROT 3Tish el 3R ST foerfomel & SMeR W 59 |Relt &1 faio, a9 Irive =1 3w, gigem
3R o1 SHgfg ok, JfEU ash HHeM, SHHEN Y&Y; TWE S fag, SHaifershd el & sfised |
e iR FHoweed SHEn yfaftEi & 3uhn, srewed 3iR IHeh! WY, g & HRUT R HFE aiehiv], T
[AeTul 3R STEqdTeA & STkl Bl SYANT |

IRl 3 T 1 AR R0 gfadi, Z-GHeh, A Heh, | -HHh, TddHs T, difgeh & 3R STR!
9 T SYANT, T b bt W= SR 391 FHeivor aifafa & Suer faveraon iR ver-fageror &1 3w |
grfor fom

91 93-1

HIT-h

1. SRSSehT 3R T

(%) faf= weedl &1 Suerl % arfiete T gwry; THEme iR Hidme, WeRm SR ege,
FTgereXferan 3R Yewer; wifew, Wi, shifTRTrrT den 2R 2= 1 Tor, wmffa )

(@) WESieT ; T, 9o qen S, foi i fae; Seifiem aefaten wrsHifeam qen deaten & 9
A T Sfrere |

(1) GIRBT : kT, AT T qAT 5 |

(1) HiefeXer : Jgeyd], W& SeHTS a1 St fshanfafer; yarer fufaai ik st faior; femmtas; sisifasn ik
SiRiferen & 9= @& ue SfeH-gd |

(®) wifcgferieig ; TS ST EHe; hicasian qan A= & AH= A0 T@ Sied-ga a1 711d & |12l 31
= |

() ToefeHedY : TR & FH= A&, St ga q91 IEsiiel oo ; THesfcndl Tl AHd 9 Trey |

(®) Tifeer : Hiam R fogvem, diefeel § Staa-fafai 9 (fdefw), sgen (wRfem) qon Siw
(fesferfan) & amm= @& qen Stea-94 |

(1) snedfurer : sheefyren § fera yahR &R wehtferan, sndfmrer (s, faeraee qeon fasg) # gfie 3R vaum, #id
(3, facTaee goer, Herdl, AyHerd! qen fodeft) # @il o1 S0l hidl § R q91 SHeRT grH fHw;
I (SrHehi qA HY-Afradi) | IS e |

(1) HICTERT @ 3T9F, Y984, T, Had fafawar; oafae, wgen qon €ifen & 9me a8 ud Sshad-99;
et | U qen reAmadH |

(3) THTEATSHE : 3YM, Yo, T, Terel TR, TEIReTd & SH=1 &0 92 Sited-9[ |
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(2) WrerhTEa : Tofhal 1 3gua, Sferareran qen ggufen & |- A& qe S |

(3) UIZES : Voeh, YIEH, T, JaTEH |

(®) Uftwfaan : Igeaei o1 3QHAE, SHH I S@HTH, IMeehia |

(%) Y<iferan =t ; wdgl #t 3Afd; A & YhR ThAre a9 TREwS! 1 LM |

(1) THTST : U&7 1 3G : IS SATHEH a1 TATE |

() HAfen : TAeiE! 1 3qwe; T fomame (3721 <7 arel W], hIeuRl WHefEl], Sefa waenfal qon
IEHS o T A& 3T Fret ARl 9o o1 S oo it areft §eg) (FHw dify, stag 1fy, 9aee Tify,
sifgas TfY, SF=aTed S Tif) qe S STy |

(1) Heeht WIURT & fafy=r T &1 JarToaeh Shiarh IR STEATEN a1 6 FqUle 31<1: hahld, Fad 31,
e ;Y6 5, T a1 HeIHEA] =Tl Hied UREERI o JA-S 05, Ak a9 Iesa (S a9 w)
a-°

|. mfifeafaent :

(%) STaAvSd, SEqEEE ok, WA T[T Y9E, S WRa qe1 SHhT g9Te; mifefas o1y, Siam qen
Eeacicl

(@) gHfte, foxvard, Fafte faewt, nfte et

(1) UrRfaeh SETEET T TR -QS @, T SN, Seish 1, AMfeh!; =9 Td; 9 Sttad (& aiRErsmn),
Y T T W S ATl G- Thiehd ATRisiel Feie |

(%) qAfeRv Sia F=iehor, Iguu a1 Samved T 386 T4 Td 39! UhamH |

Il. =reifent :

() =HIER : Hod! Treded, yfagafear, fag 3aeivm, Hiem, b, 1y, Urisher, s1eked |

(@) I § gRAMT 1 fieht, Hoad TER § WIRMEE i fieht; o], Wus 9g=r, Wt dR-ads, S
qAT YIEHS | WIS Ha@R, T - - (Srifther fehesh fosmetos qar aaft) |

() srfufa=m, derer, sifie, Sifaw o Sfaw Fedmfesa, s wgwRes qon feaayms a1

(%) 9Toft SHe@R < 37eHA i faferi |

[11. s wiftr fomm -

() AYTHET e, WHSIE UIeH, 1@ Hie Ted, TR o, g urer, i ae |

(@) W@ Theh Td HeRoig P (F=eh, ©F, Al & 0, ¥ qo1 TSH), (e areeh, MY qen
Jhom) |

(1) TS qen TARE & I, ST 0] (FATEE) qon A (FHES, wew, T, L) |

(%) T 1 AN e (arefien, wyfaue), faoea w1 (Tl sHen) qen = w1 (fadfeem i) |

V. Sewiferst :

TR @t AfeReTr; FRIRTig IReheTl; He-Trery, Wadd, S Jgfa & afREm $iR faao, wE-snr
faeneff -2, Th-2w (T AF a1 fgArtt T e ) |

V. ST uga

(%) TaSFHT TRTIHTTH, oIl FehTITH(d, TSR How T, FEHI0T 0T |

(@) st gemeet (4. 3. T, TH. 5. TH.) |

TRA TA-2
AM-h
|. =iferent Sita foam -
() HITTRT T 3Hh FRINTRT (hsch, TISH hoell, AEAhI-Sa], Tes &, Saael, Sfeeh!) (JseEm
T LT T TTE T &, HIeRT faarse (T o ordf Toft) Soegeh qe, aen aeesh o, o TR |
(@) €. TH. T &1 98 TS shich, AlSd, €. T. T, i Yidepid, GEH, GTAU0, SIAE 91 STIE hHie |
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Il. efrgafirent :

() S G T BT, AR HE |

(@) Sreiftren, THE qen A § folv qo-3a qen fei fafon)

(1) Sema & Heeld fom, qAdter, Fgerdl, el o, 9g-gm fosmed, fasg sfaumon, @ 9gel &t
SR |

(7)) IAfE a9 Scaiads A : faferton qen Temfe |

(®) FAIT qoheileh, ATEHI o €9 H TISHSH A1 hIFHSH, TFHSIHHRI, UMM, S, T, T, ¥ FAl1
o qui wToft St (fagia qen framdsha) |

() W qen F-hfarey # v qon Sie sifveafer |
(B) Hehd TGRHAT, S ——Toreersor, He % S=sd U |
() ¥ra SiHm festie, € . T e fifdn
1. foepmg .
() Sitar 1 3w |
(@) wregfden =)o, faehre H Scaftada i fHer1, Tgato, fafvmd, geaeenio sifd Sgwe |
(1) STrereA A1 SHaTeHisRTl, =g, el qe Arel < forehmd |
(%) TrEl-sient fem, i smgfa § afted= & fafas &R
() weTgIdr faeere qen wifvrd o1 faawo |
V. sffezor :
(%) IO e, SR fom, Fifefem|
I-°
| StarE:
() FEreEed, adst, fafre, W, S oTl, =ffoeieh Tl i U1 Ta qfHenT | 9g« a1 STHgw a9,
3T, hieied |

(@) TATERIATSIT T shed Hsh, AR, T ATTH, SR HRRIGIN; o1l S&T0 qen fame=m; .
& f., TR T T W -3HRT G q9T YfHRT |

(1) A TR (FES T TIES FHMH ), Sa EIAT0 a2 6 |
(%) T=IE ¢ foRan & R qen foran faferi, seregfor qen Quemd, faerfiT qen si-u=imed |
(®) Siraifsieh

I, =it (waenfiEi s fasi ges #)

(%) T HI HoST qA1 @k, TG H W g 991 AR, T wRE, Thed BRAL, Whed & wRe adl
Toren-fafy; st &R &, qr9- 1w |

(@) SIS T e SEAHES STHTHA, EHIaoH : 38 Tah aefl fome § saeht qfHert |
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 12th February, 2020

No0.17011/01/2020-IFS-II—The Rules for a competitive examination to be held by the Union
Public Service Commission in 2020 for the purpose of filling vacancies in the Indian Forest Service are
published for general information. All candidates (male/female/transgender) are requested to carefully
read these Rules and the examination notice of the UPSC derived from these Rules.

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

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

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 candidates belonging to persons with benchmark disability will get as many
attempts as are available to candidates other than persons with benchmark disability of his or her
community, subject to the conditions that a person with benchmark disability belonging to the General
and EWS Category shall be eligible for nine attempts. The relaxation will be available to the candidates of
persons with benchmark disability who are eligible to avail of reservation applicable to such candidates.

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

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

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

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

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

4.1 (1) For the Main Examination, a candidate shall be required to submit on-line Detailed
Application Form-I (DAF-I) along with scanned documents/certificates in support of date of birth,
category {viz. SC/ST/OBC(without OBC Annexure)/EWS [Economically Weaker Section] (without
EWS Annexure)/ PwBD/Ex-Serviceman} and educational qualification with required Examination
Fee.

(2) A candidate shall be required to mandatorily indicate order of preferences of Zones/Cadres
in the on-line Detailed Application Form-II (DAF-II), before the commencement of Personality Test
(Interview) of the examination. With this Form, a candidate will also be required to upload
documents/certificates for higher education, achievements in different fields, service experience,
OBC Annexure (for OBC category only) EWS Annexure (for EWS category only), etc.

5. A candidate must be either :—
(a) a citizen of India, or
19)] a subject of Nepal, or

(c) a subject of Bhutan, or
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(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 1st August, 2020 i.e. he/she must have been born not earlier than 2nd August, 1988 and not later than
1st August 1999.

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

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

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

(iv) up to a maximum of five years in the case of ex-servicemen including Commissioned Officers
and ECOs/SSCOs who have rendered at least five years Military Service as on 1st August, 2020
and have been released (i) on completion of assignment (including those, whose assignment is
due to be completed within one year from 15t August, 2020) 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;

(v) up to a maximum of five years in the case of ECOs/SSCOs who have completed an initial
period of assignment of five years of Military Service as on 1st August, 2020 and whose
assignment has been extended beyond five years and in whose case the Ministry of Defence
issues a certificate that they can apply for civil employment and they will be released on three
months notice on selection from the date of receipt of offer of appointment;

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

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

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

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

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

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

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

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

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

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

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

NOTE VIII—Candidates should also note that once a date of birth has been submitted by them in the
application form and entered in the records of the Commission for the purpose of admission to an
Examination, no change will be allowed subsequently (or at any other examination of the Commission) on any
grounds whatsoever.

7. A candidate must hold a Bachelor’s degree with at least one of the subjects, namely: Animal Husbandry
& Veterinary Science, Botany, Chemistry, Geology, Mathematics, Physics, Statistics and Zoology or
Bachelor’s degree in Agriculture, Forestry or in Engineering of any University incorporated by an Act of
the Central or State Legislature in India or other educational institutions established by an Act of
Parliament or declared to be deemed as a University under Section 3 of the University Grants Commission
Act, 1956 or possess an equivalent qualification.

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

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

NOTE II : In addition, the candidates who possess qualification equivalent to those specified in Rule 7 will
be required to produce a certificate from University incorporated by an Act of the Central or
State Legislature in India or other educational institution established by an Act of Parliament
or declared to be deemed as a University under Section 3 of the University Grant Commission
Act, 1956 clarifying that the degree is at par with the Bachelor’s degree specified in Rule 7
along with their applications for the Main Examination failing which such candidate will not be
admitted to the Main Examination.

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

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

9. All candidates in Government Service, whether in a permanent or in temporary capacity or as work-
charged employees other than casual or daily rated employees or those serving under Public Enterprises
will be required to submit an undertaking that they have informed in writing to their Head of
Office/Department that they have applied for the examination.
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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. The Commission will provide a window of a specified period for withdrawal of application
for Indian Forest Service (Preliminary) Examination through Civil Services (Preliminary) Examination after the
closing date of application. No request for withdrawal of candidature will, however, be entertained after the
expiry of the specified period by the Commission under any circumstances

12. A candidate who is or has been declared by the Commission to be guilty of : —
(i) obtaining support for his/her candidature by the following means, namely:—
(a) offering illegal gratification to, or
(b) applying pressure on; or

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

(ii) impersonating; or

(iii) procuring impersonation by any person; or

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

(v) uploading irrelevant photos in the application form in place of actual photo/signature.
(vi) making statements which are incorrect or false, or suppressing material information; or

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

(a) obtaining copy of question paper through improper means;

(b) finding out the particulars of the persons connected with secret work relating to the
examination;

(c) influencing the examiners; or
(viii) being in possession of or using unfair means during the examination; or
(ix) writing obscene matters, drawing obscene sketches or writing irrelevant matter in the scripts; or

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

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

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

(xiii) violating any of the instructions issued to candidates alongwith their admission certificates
permitting them to take the examination; or

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

may in addition to rendering himself/herself liable to criminal prosecution, be liable:-
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(a) and shall be disqualified by the Commission from the examination held under these Rules
for which he/she is a candidate; and/or

(b) shall be liable to be debarred either permanently or for a specified period : —
(i) by the Commission from any examination or selection held by them;
(ii) by the Central Government from any employment under them; and

(c) if he /she is already in service under Government to disciplinary action under the
appropriate rules.

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

giving the candidate, an opportunity of making such representation in writing as he/she may
wish to make in that behalf; and taking the representation, if any, submitted by the candidate,
within the period allowed to him/her into consideration.

12.1 Any person who is found by the Commission to be guilty of colluding with a candidate(s) in
committing or abetting the Commission of any of the misdeeds listed at the Clauses(i) to (xiii) above render
himself/herself liable to action in terms of the Clause (xiv).

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

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

Provided that candidates belonging to the Scheduled Castes or Scheduled Tribes or Other
Backward Classes or Economically Weaker Section may be invited for an interview for a personality test
by the Commission by applying relaxed standards in the General Studies Paper-I of the Preliminary
Examination as well as Main Examination (Written) if the Commission is of the opinion that sufficient
number of candidates from these communities are not likely to be invited for interview for a personality
test on the basis of the general standard in order to fill up vacancies reserved for them.

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

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

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

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

16. Success in the examination confers no right to allocation & appointment unless Government is
satisfied after such enquiry as may be considered necessary that the candidate, having regard to his/her
character and antecedents and certificates produced by him/her during the course of examination for the
purpose of eligibility as well as claiming any kind of benefit for reservation is suitable in all respects
including medical examination for allocation/ appointment to the Service. The decision of the
Government in this regard shall be final.
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17. (i) A candidate who qualifies on the results of the written part of the Examination shall be required to
indicate in the On-line Detailed Application Form-II his/her choice in the order of preference from
amongst the various State Zones and Cadres including his/her ‘Home State’ in case he/she is appointed to
the Indian Forest Service.

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

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

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

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

Attention is particularly invited to the condition of medical fitness in involving a walking test of 25
kilometers in 4 hours in the case of male candidates (both PwBD and Non- PwBD) and 14 kilometers in 4 hours
for female candidates (both PwBD and Non- PwBD). The standard for Transgender candidates would be posted
on the dedicated Web-page of Ministry of Environment, Forest and Climate Change before commencement of
the Medical Examinaiton of Indian Forest Service Examination, 2020.

19. The eligibility for availing reservation against the vacancies reserved for the persons with benchmark
disability shall be the same as prescribed in “The Rights of Persons with Disabilities Act, 2016":
Reservation in vacancies for IFoS is granted only to (a) low vision; (b) Partially deaf; and (c)
locomotor disability (sub-category : leprosy cured and acid attack victims only).

Provided further that the persons with benchmark disability shall also be required to meet
special eligibility criteria in terms of physical requirements/functional classification (abilities/
disabilities) consistent with requirements of the identified service/post as may be prescribed by its cadre
controlling authority as per Appendix IV.

20. A candidate will be eligible to get the benefit of community reservation only in case the particular
caste to which the candidates belong is included in the list of reserved communities issued by the Central
Government. The candidates will be eligible to get the benefit of the Economically Weaker Section
reservation only in case the candidate meets the criteria issued by the Central Government and in
possession of such eligibility certification. If a candidate indicates in his/her application form for Indian
Forest Service Examination through Civil Services (Preliminary) Examination that he/she belongs to
General category but subsequently writes to the Commission to change his/her category to a reserved
one, such request shall not be entertained by the Commission. Further, once a candidate has chosen a
reserved category, no request shall be entertained for change to other reserved category viz. SC to ST, ST
to SC, OBC to SC/ST or SC/ST to OBC, SC to EWS, EWS to SC, ST to EWS, EWS to ST, OBC to EWS, EWS to
OBC. No reserved category candidates other than those recommended on General Merit shall be allowed
to change his/her category from Reserved to Unreserved or claim the vacancies (Cadre) for UR category
after the declaration of final result by UPSC.

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

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



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

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

21. Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/EWS/PwBD/Ex-
servicemen must ensure that they are entitled to such reservation/relaxation as per eligibility prescribed
in the Rules/Notice. They should also be in possession of all the requisite certificates in the prescribed
format in support of their claim as stipulated in the Rules/Notice for such benefits, and these certificates
should be dated earlier than the due date (closing date) of the application for Indian Forest Service
Examination through Civil Services (Preliminary) Examination. The EWS Candidates applying for IFoS
Exam, 2020 must produce an Income and Asset Certificate for F.Y. 2018-2019.

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.

JIGMET TAKPA, Jt. Secy.
APPENDIX I
SECTION I
Plan of Examination
The competitive examination comprises two successive stages :

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

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

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

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

Note II : There will be negative marking for incorrect answers as detailed below :-
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(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.

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

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

3. The Main Examination will consist of written examination and an interview test. The written
examination will consist of 6 papers of conventional essay type in the subjects set out in sub-section (B)
of Section II. Also see Note (ii) under para I of Section II(B).

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

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

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

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

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

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

B. MAIN EXAMINATION:

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

Papers I1I, IV, V and VI.—Any two subjects to be selected from the list of the optional subjects set out in
para 2 below. Each subject will have two papers.— 200 marks for each paper.

Note : Answer scripts of only those candidates who have obtained the minimum marks as decided by the
Commission for Paper II (General Knowledge) will be evaluated.

(B) Interview for Personality Test (See Part C of Section II of this Appendix) of such candidates as may be
called by the 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
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(xi) Mechanical Engineering
(xii) Physics
(xiii) Statistics
(xiv) Zoology
Provided that the candidates will not be allowed to offer the following combination of subjects :
(@) Agriculture and Agricultural Engg.
(b)  Agriculture and Animal Husbandry & Veterinary Science.
(c)  Agriculture and Forestry.
(d) Chemistry and Chemical Engg.
(e) Mathematics and Statistics.

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

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

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

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

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

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

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

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

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

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

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

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

12(i). Candidates must write the papers in their own hand. In no circumstances will they be
allowed the help of a scribe to write the answers for them. The Persons with Benchmark
Disabilities in the categories of blindness (partially blind), will be provided the facility of scribe, if
desired by the person. In case of other category of Persons with Benchmark Disabilities as
defined under section 2(r) of the RPWD Act, 2016, the facility of scribe will be allowed to such
candidates on production of a certificate to the effect that the person concerned has physical
limitation to write, and scribe is essential to write examination on behalf, from the Chief Medical
Officer/Civil Surgeon/Medical Superintendent of a Government Health Care institution as per
proforma at Appendix - V.
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(ii) The candidates have discretion of opting for his/her own scribe or request the Commission
for the same. The details of scribe i.e. whether own or the Commission’s and the details of scribe
in case candidates are bringing their own scribe, will be sought at the time of filling up the
application form online as per proforma at Appendix - VI.

(iii) The qualification of the Commission’s scribe as well as own scribe will not be more
than the minimum qualification criteria of the examination. However, the qualification of
the scribe should always be matriculate or above.

(iv) The Persons with Benchmark Disabilities in the category of low-vision will be allowed
Compensatory Time of twenty minutes per hour of the examination. In case of other categories
of Persons with Benchmark Disabilities, this facility will be provided on production of a
certificate to the effect that the person concerned has physical limitation to write from the Chief
Medical Officer/Civil Surgeon/Medical Superintendent of a Government Health Care institution
as per proforma at Appendix-V.

Note (1) : The eligibility conditions of a scribe, his/her conduct inside the examination hall and the
manner in which and extent to which he/she can help the Persons with Benchmark Disability
candidate in writing the Indian Forest Service Examination shall be governed by the instructions
issued by the UPSC in this regard. Violation of all or any of the said instructions shall entail the
cancellation of the candidature of the Persons with Benchmark Disability candidate in addition to any
other action that the UPSC may take against the scribe.

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

Better eye Worse eye Per Cent Disability category
Best Corrected Best Corrected Impairment

6/6 to 6/18 6/6 to 6/18 0% 0
6/24 to 6/60 10% 0
Less than 6/60 to 3/60 20% |
Less than 3/60 to No Light 30% 11 (One eyed person)
Perception

6/24 to 6/60 6/24 to 6/60 40% 111 a (low vision)

Or Less than 6/60 to 3/60 50% 111 b (low vision)

Visual field less than 40 up | Less than 3/60 to No Light 60% 11 ¢ (low vision)

to 20 degree around centre | Perception

of fixation or heminaopia

involving macula

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

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

Visual field less than 20 up Perception

to 10 degree around centre

of fixation

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

Or

Visual field less than 10

degree around centre of

fixation

Only HMCF Only HMCF 100% IV b (Blindness)

Only Light Perception Only Light Perception

No Light Perception No Light Perception
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Note (3) : For availing of the concession admissible to a Low Vision candidate, the candidate concerned
shall produce a certificate in the prescribed proforma from a Medical Board constituted by the
Central/State Governments along with their application for the Main Examination.

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

C. Personality Test

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

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

SECTION III
SYLLABI FOR THE EXAMINATION

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

Part A—Preliminary Examination
Paper I - (200 marks) Duration : Two hours
Current events of national and international importance
History of India and Indian National Movement
Indian and World Geography-Physical, Social, Economic Geography of India and the World.

Indian Polity and Governance-Constitution, Political System, Panchayati Raj, Public Policy, Rights Issues,
etc.

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

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

General Science.

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

Interpersonal skills including communication skills;
Logical reasoning and analytical ability

¢ Decision making and problem solving

¢ General mental ability

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

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

Note 2 : The questions will be of multiple choice, objective type.
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Note 3 : It is mandatory for the candidate to appear in both the Papers of Civil Services (Prelim)
Examination for the purpose of evaluation. Therefore a candidate will be disqualified in case he/she does
not appear in both the papers of Civil Services (Prelim) Examination.

Part B—Main Examination

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

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

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

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

GENERAL KNOWLEDGE

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

OPTIONAL SUBJECTS

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

AGRICULTURE
PAPER-I

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

Cropping patterns in different agro-climatic zones of the country. Impact of high-yielding and
short-duration varieties on shifts in cropping patterns. Concepts of multiple cropping, multistorey, relay
and inter-cropping and their importance in relation to food production. Package of practices for
production of important cereals, pulses, oil seeds, fibres, sugar, commercial and fodder crops grown
during Kharif and Rabi seasons in different regions of the country.

Important features, scope and propagation of various types of forestry plantations such as
extension, social forestry, agro-forestry and natural forests.

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

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

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

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

PAPER-II

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

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

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

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

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

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

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

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

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

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

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

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.o.) and control systems.
Operation and maintenance of farm machinery for primary and secondary tillage. Traction theory,
Sowing, transplanting and inter-culture implements and tools. Plant protection equipment—spraying and
dusting. Harvesting threshing and combining equipment. Machinery for earth moving and land
development—methods and cost estimation. Ergonomics of man-machine system. Machinery for
horticulture and agro-forestry, feeds and forage. Haulage of agricultural and forest produce.

2. Agro-energy : Energy requirements of agricultural operations and agro-processing. Selection,
installation, safety and maintenance of electric motors for agricultural applications. Solar (thermal and
photovoltaic), wind and bio-gas energy and their utilisation in agriculture. Gasification of biomass for
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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

1. Animal Nutrition—Energy sources, energy, metabolism and requirements for maintenance and
production of milk, meat, eggs and wool, Evaluation of feeds as sources of energy.

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

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

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

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

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

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

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

2. Animal Physiology

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

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

2.3 Environmental Physiology:—Physiological relations and their regulation; mechanisms of adaption,
environmental factors and regulatory mechanism involved in animal behaviour, methods of controlling
climatic stress.
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2.4 Semen quality:-Preservation and Artificial Insemination—Components of semen, composition of
spermatozoa, chemical and physical properties of ejaculated semen, factors affecting semen in vivo and in
vitro. Factors affecting semen production and quality preservation, composition of diluents, sperm
concentration, transport of diluted semen. Deep freezing techniques in cows, sheep and goats, swine and
poultry. Detection of oestrus and time of insemination for better conception.

3. Livestock Production and Management :

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

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

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

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

4.1 Population Genetics Applied to Animal Breeding :

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

4.2 Breeding Systems :

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

PAPER 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
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domestic mammals—Teratology—twins & twinning—organogehesis—germ layer derivatives—
endodermal, mesodermal and ectodermal derivatives—

1.3 Bovine Anatomy—Regional Anatomy :

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

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

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

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

1.5.2 Circulation :

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

1.5.3 Respiration :

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

1.5.4 Excretion :

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

1.5.5 Endocrine glands :

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

1.6 General knowledge of pharmacology and therapeutics of drugs :

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

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

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

2. Animal Diseases :

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

2.2 Etiology, symptoms, diagnosis, treatment of production diseases of cattle, pig and poultry.
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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.
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5.1.2 Hygienic methods of handling production of meat—spoilage of meat and control measures—Post
slaughter physicochemical changes in meat and factors that influence them—Quality improvement
methods—Adulteration of meat and defection—Regulatory provisions in Meat trade and Industry.

5.2 Meat Technology :

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

5.3 By products :

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

5.4 Poultry Products Technology :

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

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

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

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

BOTANY
PAPER—I

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

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

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

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

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

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

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

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

PAPER—II

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

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

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

Role of RNA in origin and evolution.

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

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

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

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

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

CHEMISTRY
PAPER—I
1. Atomic structure :

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

2. Chemical bonding :
Ionic bond, characteristics of ionic compounds, factors affecting stability of ionic compounds,

lattice energy, Born-Haber cycle; covalent bond and its general characteristics, polarities of bonds in
molecules and their dipole moments. Valence bond theory, concept of resonance and resonance energy.
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Molecular orbital theory (LCAO method); bonding in homonuclear molecules : H+5, Hy to Nep, NO, CO,
HF, CN CN, BeHy and CO5. Comparison of valence bond and molecular orbital theories, bond order, bond
strength and bond length.

3. Solid state :

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

stoichiometric and nonstoichiometric defects, impurity defects, semiconductors. Elementary study of
liquid crystals.

4. The gaseous state :

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

5. Thermodynamics and statistical thermodynamics :

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

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

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

6. Phase equilibria and solutions :

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

7. Electrochemistry :

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

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

8. Chemical kinetics :

Concentration dependence of rate of reaction; differential and integral rate equations for zeroth,
first, second and fractional order reactions. Rate equations involving reverse, parallel, consecutive and
chain reactions; effect of temperature and pressure on rate constant. Study of fast reactions by stop-flow
and relaxation methods. Collisions and transition state theories.

9. Photochemistry :

Adsorption of light; decay of excited state by different routes; photochemical reactions between
hydrogen and halogens and their quantum yields.

10. Surface phenomena and catalysis :

Adsorption from gases and solutions on solid adsorbents, adsorption isotherms—Langmuir and
B.E.T. isotherms; determination of surface area, characteristics and mechanism of reaction on
heterogeneous catalysts.
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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, SO and HSO4. 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 = 0O, C = N,
conjugated olefins and carbonyls.

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

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

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

5. Polymeric Systems :
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(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, SeO, NBS, BoHg, Na-Liquid NH3, LiAlHy,
NaBHy, uBuLi, MCPBA.

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

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

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

(c) Electronic spectra :—Singlet and triplet states, P(R)p* and 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.
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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 II
Section A
(a) Material and energy Balances

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

(b) Chemical Engineering Thermodynamics

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

(c) Chemical Reaction Engineering

Batch reactors—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
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rating—HAZOP and HAZAM. Emergency planning disaster management Environmental legislations-
water, air and environment pretection Acts. Forest (Conservation) Act.

(f) Process Engineering Economic

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

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

ENGINEERING MECHANICS :

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

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

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

STRENGTH OF MATERIALS :

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

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

STRUCTURAL ANALYSIS :

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

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

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

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

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

Unsymmetrical bending : Moment of inertia, product of inertia, position of Neutral Axis and Principal axis,
calculation of bending stresses.
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Part-B : DESIGN OF STRUCTURES : STEEL, CONCRETE AND MASONRY STRUCTURES.
STRUCTURAL STEEL DESIGN :

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

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

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

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

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

Design of brick masonry as per LS. codes.
Design of masonry retaining walls.

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

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

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

Part-D : GEO-TECHNICAL ENGINEERING

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

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

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

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

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

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

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

Stability of slope, Total Stress and Effective Stress methods, Conventional methods of slice, stability
number.

Subsurface exploration, methods of boring, sampling, penetration tests, pressure meter tests.

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

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

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

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

CONSTRUCTION :

Building components and their functions; Brick masonry : Bonds, jointing. stone masonry. Design of Brick
masonry walls as per 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.
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Earth-work equipments : Power shovel, hoe, bulldozer, dumper, trailors and tractors, rollers, sheep foot
roller.

3. CONSTRUCTION, PLANNING AND MANAGEMENT :

Construction activity, schedules, job layout, bar charts, organization of contracting firms, project control
and supervision. Cost reduction measures.

Newwork analysis : CPM and PERT analysis, Float Times, crashing of activities, contraction of network for
cost optimization, updating, Cost analysis and resource allocation.

Element of Engineering Economics, methods of appraisal, present worth, annual cost, benefit-cost,
incremental analysis. Economy of scale and size. Choosing between alternatives including level of
investment. Project profitability.

Part-B : SURVEY AND TRANSPORTATION ENGINEERING

Survey : Common methods of distance and angle measurement, plane table survey, levelling, traverse
survey, triangulation survey, corrections and adjustments, contouring, topographical map. Surveying
instruments for above purposes. Tacheometry. Circular and tansition curves. Principles of
photogrammetry.

Railways : Permanent way, sleepers, rail fastenings, ballast, points and crossings, design of turn outs,
stations and yard, turntables, signals and inter-locking, level-crossing. construction and maintenance of
permanent ways : Superelevation, creep of rail, ruling gradient, track resistance, tractive efforts, relaying
of track.

Highway Engineering : Principles of highway planning, Highway alignments. Geometrical design : Cross
section, camber, superelevation, horizontal and vertical curves, Classification of roads : low cost roads,
flexible pavements, rigid pavements. Design of pavements and their construction, evaluation of pavement
failure and strengthening.

Drainage of roads : Surface and sub-surface drainage.

Traffic Engineering : Forecasting techniques, origin and destination survey, highway capacity. channelised
and unchannelised intersections, rotary design elements, markings, signs, signals, street lighting; Traffic
surveys. Principle of highway financing.

Part-C : HYDROLOGY, WATER RESOURCES AND ENGINEERING

Hydrology : Hydrological cycle, precipitation, evaporation, transpiration, depression storage, infiltration,
overland flow, hydrograph, flood frequency analysis, flood estimation, flood routing through a reservoir,
channel flow routing-Muskingam method.

Ground water flow : Specific yield, storage coefficient, coefficient of permeability, confined and
unconfined aquifers, aquitards, radial flow into a well under confined and unconfined conditions, tube
wells, pumping and recuperation tests, ground water potential.

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

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

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

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

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

Diversion head works : Principles and design of weirs on permeable and impermeable foundations,
Khosla's theory, energy dissipation, stilling basin, sediment excluders.
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Storage works : Types of dams, design, principles of rigid gravity and earth dams, stability analysis,
foundation treatment, joints and galleries, control of seepage.

Spillways : spillway types, crest gates, energy dissipation.
River training : Objectives of river training, methods of river training.

Part-D : ENVIRONMENTAL ENGINEERING

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

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

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

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

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

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

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

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

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

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

2. Silviculture-Systems :

Clear felling, uniform shelter wood selection, coppice and conversion systems. Management of silviculture
systems of temperate, subtropical, humid tropical, dry tropical and coastal tropical forests with special
reference to plantation : 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.
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Section B
1. Agroforestry, Social Forestry, Joint Forest Management and Tribology :

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

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

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

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

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

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

3. Environmental Conservation and Biodiversity :

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

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

4. Tree Improvement and Seed Technology :

General concept of tree improvement, methods and techniques, variation and its use, provenance, seed
source, exotics; quantitative aspects of forest tree improvement, seed production and seed orchards,
progeny tests, use of tree improvement in natural forest and stand improvement, genetic testing
programming, selection and breeding for resistance to diseases, insects, and adverse environment; the
genetic base, forest genetic resources and gene conservation 'in-situ' and 'ex-situ’, Cost-benefit ratio;
economic evaluation.

PAPER-II
Section A
1. Forest Management and Management Systems :

Objective and principles; techniques; stand structure and dynamics, systained yield relation; rotation,
normal forest, growing stock; regulation of yield; management of forest plantations, commercial forests;
forest cover monitoring. Approaches viz., (i) site-specific planning, (ii) strategic planning, (iii) approval,
sanction and expenditure, (iv) Monitoring, (v) Reporting and governance. Details of steps involved such
as formation of Village Forest Committees, Joint Forest Participatory Management.

2. Forest Working Plan :

Forest planning, evaluation and monitoring tools and approaches for integrated planning; multipurpose
development of forest resources and forest industries development; working plans and working schemes,
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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 COZ2. Rotational and controlled grazing, different methods of control against grazing and
browsing animal; effect of wild animals on forest regeneration, human impacts; encroachment, poaching,
grazing, live fencing, theft, shifting cultivation and control.

4. Forest Economic and Legislation :

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

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

GEOLOGY

PAPER-I

Section A
(i) General Geology :

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

(i) 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.
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Drainage basin morphometry. Exploration for groundwater. Groundwater recharge. Problems and
management of groundwater. Rainwater harvesting. Engineering properties of rocks. Geological
investigations for dams, tunnels and bridges. Rock as construction material. Alkali-aggregate reaction.
Landslides—causes, prevention and rehabilitation. Earthquake-resistant structures.

PAPER-II
Section A
(i) Mineralogy :

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

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

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

(ii) Igneous and Metamorphic Petrology :

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

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

(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.
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MATHEMATICS
PAPER-I
Section A
Linear Algebra :

Vector space, linear dependance and independance sub-spaces, bases, dimensions. Finite dimensional
vector spaces.

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

Calculus:

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

Analytic Geometry :

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

Section B
Ordinary Differential Equations :

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

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

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.
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Real Analysis :

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

Complex Analysis :

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

Linear Programming :

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

Section B
Partial Differential Equations :

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

Numerical Analysis and Computer Programming :

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

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

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

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

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

Mechanics and Fluid Dynamics :

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

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

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
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analysis of mechanical systems (single degree and two degrees of freedom), Critical speeds and whirling
of shafts, Automatic Controls. Belt and chain drives. Hydrodynamic bearings.

2. Mechanics of Solids :

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

3. Engineering Materials :

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

4. Manufacturing Science :

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

5. Manufacturing Management :

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

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

6. Elements of Computation :

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

PAPER-II
1. Thermodynamics :

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

2.1.C. Engines, Fuels and Combusion :

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

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

3. Heat Transfer, Refrigeration and Air Conditioning :

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

4. Turbo-Machines and Power Plants :

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

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

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

(b) System of Particles

Constraints, degrees of freedom, generalised coordinates and momenta. Lagrange's equation and
applications to linear harmonic oscillator, simple pendulum and central force problems. Cyclic
coordinates, Hamiltonian, Lagrange's equation from Hamilton's principle.

(c) Rigid Body Dynamics

Eulerian angles, inertia tensor, principal moments of inertia. Euler's equation of motion of a rigid body,
force-free motion of a rigid body, Gyroscope.

2. Special Relativity, waves & Geometrical Optics

(a) Special Relativity

Michelson-Morley experiment and its implications, Lorentz transformations—Ilength contraction, time
dilation. addition of velocities, aberration and Doppler effect, mass-energy relation, simple applications to
a decay process. Minkowski diagram, four dimensional momentum vector. Covariance of equations of
physics.

(b) Waves

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
arectangular barrier. Use of WKB formula for the life-time calculation in the alphadecay problem.

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

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

(b) Atomic Physics

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

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

SECTION B

4. Nuclear Physics

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

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

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

(b) Solid State Physics

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

6. Electronics

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

STATISTICS
PAPER—I
Probability

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

Statistical Inference

Consistency, unbiasedness, efficiency, sufficiency, minimal sufficiency, completeness, ancillary statistic,
factorization theorem, exponential family of distribution and its properties, uniformly minimum variance
unbiased (UMVU) estimation, Rao-Blackwell and Lehmann-Scheffe theorems, Cramer-Rao inequality for
single and several-parameter family of distributions, minimum variance bound estimator and its
properties, modifications and extensions of Cramer-Rao inequality, chapman-Robbins inequality,
Bhattacharyya's bounds, estimation by methods of moments, maximum likelihood, least squares,
minimum chi-square and modified minimum chi-square, properties of maximum likelihood and other
estimators, idea of asymptotic efficiency idea of prior and posterior distributions, Bayes' estimators.
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Non-randomised and randomised tests, critical function, MP tests, Neyman-Pearson lemma, UMP tests,
monotone likelihood ratio, generalised Neyman-Pearson lemma, similar and unbiased tests, UMPU tests
for single and several-parameter families of distributions, likelihood ratio test and its large sample
properties, chi-square goodness of fit test and its asymptotic distribution.

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

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

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

Linear Inference and Multivariate Analysis

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

and covariance components, MINQUE theory, multivariate normal distribution, Mahalanobis D2 and

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

Sampling Theory and Design of Experiments

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

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

concepts of orthogonality and balance, BIBD, missing plot technique, factorial designs : 23, 32 and 33,
confounding in factorial experiments, split-plot and simple lattice designs.

PAPER-II
I. Industrial Statistics

Process and product control, general theory of control charts, different types of control charts for
variables and attributes, X, R, s, p, np and c charts cumulative sum chart, V-mask, single, double, multiple
and sequential sampling plans for attributes, OC, ASN, AOQ AND ATI curves, concepts of producer’s and
consumer’s risks, AQL, LTPD and AOQL, sampling plans for variables, use of Dodge-
Romig and Military Standard tables.

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

II. Optimization Techniques

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

Replacement of failing or deteriorating items, group and individual replacement policies, concept of
scientific inventory management and analytical structure of inventory problems, simple models with
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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.
I1I. Quantitative Economics and Official Statistics

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

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

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

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

IV. Demography and Psychometry

Demographic data from census, registration, NSS and other surveys, and their limitation and uses,
definition, construction and uses of vital rates and ratios, measures of fertility, reproduction rates,
morbidity rate, standardized death rate, complete and abridged life tables, construction of life tables from
vital statistics and census returns, uses of life tables, logistic and other population growth curves, fitting a
logistic curve, population projection, stable population theory, uses of stable and quasi-stable population
techniques in estimation of demographic parameters, morbidity and its measurement, standard
classification by cause of death, health surveys and use of hospital statistics.

Methods of standardisation of scales and tests, Z-scores, standard scores, T-scores, percentile scroes,
intelligence quotient and its measurement and uses, validity of test scores and its determination, use of
factor analysis and path analysis in psychometry.

ZOOLOGY

PAPER-I

Section A
1. Non-chordata and chordata:

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

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

(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.
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(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.
II. Ethology :

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

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

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

(d) Methods of studying animal behaviour.
I11. Economic Zoology :
(a) Apiculture, sericulture, lac culture, carp culture, pearl culture, prawn culture.

(b) Major infectious and communicable diseases (small pox, plague, malaria, tuberculosis, cholera
and AIDS) their vectors, pathogens and prevention.

(c) Cattle and livestock diseases, their pathogens (helminths) and vacters (ticks, mites, Tabanus,
Stomoxys).

(d) Pests of sugar-cane (Pyrilla perpusiella), oil seed (Achaea Janata) and rice (Sitophilus oryzae).



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

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
I. Cell Biology :

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

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

[1. 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.
[11. 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.
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(d) Enzymes : Types and mechanisms of actions; immunoglobulin and immunity; vitamins and
co-enzymes.

(e) Bioenergetics.
II. 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.
I1I. Developmental Biology

(a) Differentiation from gamete to neurula stage; dedifferentiation; metaplasia; induction,
morphogenesis and morphogen; fate maps of gastrulae in frog and chick; organogenesis of eye and hearts,
placentation in mammals.

(b) Role of cytoplasm in and genetic control of development; cell lineage; causation of
metamorphosis in frog and insects; paedogenesis and neoteny; growth, degrowth and cell death; ageing;
blastogenesis; regeneration; teratogenesis, neoplasia.

(c) Invasiveness of Placenta; in vitro fertilization; embryo transfer, cloning.

(d) Baer’s law; evo-devo concept.
APPENDIX II
Brief particulars relating to the Indian Forest Service (vide Rule 24).

(a) Appointment will be made on probation for a period of two years which may be extended. Successful
candidates will be required to undergo probation in such place and in such manner and pass such
examinations during the period of probation as the Government of India may determine.

(b) If in the opinion of Government, the work or conduct of an officer on probation is unsatisfactory or
shows that he/she is unlikely to become efficient, Government may discharge him/her forthwith, or, as
the case may be, revert him/her to the permanent post on which he/she holds a lien, or would hold a lien
had he/she not been suspended, under the rules applicable to him/her prior to his/her appointment to
the service.

(c) On the conclusion of his/her period of probation, Government may confirm the officer in his/her
appointment or, if his/her work or conduct has in the opinion of Government been unsatisfactory.
Government may either discharge him/her from the service or may extend his/her period of probation
for such further period as Government may think fit.

(d) If the power to make appointment in the Service is delegated by government to any officer that officer
may exercise any of the power of Government under clause (b) and (c) above.

(e) An officer belonging to the Indian Forest Service will be liable to serve anywhere in India or abroad
either under Central Government or under State Government.
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“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.

(i) Retirement Benefits—Officers of the Indian Forest Service Appointed on the basis of
Competitive Examination are governed by the All India Service (Death-cum-Retirement Benefits) Rules,
1958, as amended from time to time.

APPENDIX III
REGULATIONS RELATING TO THE PHYSICAL EXAMINATION OF CANDIDATES
(Vide Rule 18)

[These regulations are published for the convenience of candidates and to enable them to ascertain the
probability of their being of the required physical standard. The regulations are also intended to provide
guidelines to the medical examiners. All kinds of notices and information relating to the medical
examination of the Transgender Candidates including the medical parameters for Transgender
candidates would be posted on the dedicated web page of the Ministry of Environment, Forest and
Climate Change before the commencement of the medical examination of IFoSE, 2020.

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.
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NOTE :

(a) : Only Low Vision category candidates with benchmark disability as stated in RPwD Act, 2016;
(b) :Only Partially Deaf category candidates with benchmark disability as stated in RPwD Act, 2016;
(c): Locomotor disability: sub-category :

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

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

2. Walking test: The male candidate (both PH and non-PH) will be required to qualify in walking test
of 25 kilometres to be completed in 4 hours and female candidates (both PH and non-PH) 14
kilometres to be completed in 4 hours. The arrangement for conducting this test will be made by the
Director General of Forests, Government of India so as to synchronise with the sitting of the Medical
Board.

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

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

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

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

4. The candidate’s height will be measured as follows :—

He/She will remove his/her shoes and be placed against the standard with his/her feet together and the
weight thrown on the heels and not on the toes or other sides of the feet. He/She will stand erect without
rigidity and with the heels calves, buttocks and shoulders touching the standard. The chin will be
depressed to bring the vertex of the head level under the horizontal bar and the height will be recorded in
centimeters and parts of it in centimeter to halves.

5. The candidate’s chest will be measured as follows : —

He/She will be made to stand erect with his feet together and to raise his/her arms over his/her head.
The tape will be so adjusted around the chest its upper edge touches the interior angles of the shoulder
blades behind and lies in the same horizontal plane when the tape is taken round the chest. The arms will
then be lowered to hang loosely by the side and care will be taken that the shoulders are not thrown
upwards or backwards so as to displace the tape. The candidate will then be directed to take a deep
inspiration several times and the maximum expansion of the chest will be carefully noted and the
minimum and maximum will then be recorded in centimeters 84—89, 86—93.5 etc. In recording the
measurements fraction of less than half centimeter should not be noted.

N.B.—The height and chest of the candidates should be measured twice before coming to a final decision.

6. The candidate will also be weighed and his/her weight recorded in kilograms, fractions of half a
kilogram should not be noted.

7. The candidate’s eye-sight will be tested in accordance with the following rules. The results of each test
will be recorded :—



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

(i) General—The candidate’s eyes will be submitted to a general examination directed to the
detection of any disease or abnormality. The candidate will be rejected if he/she suffers from any morbid
conditions of eyes, eyelids, or continuous structures of such a sort as render, or are likely to render him
unfit or service at a future date.

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

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

The Indian Forest Service is a technical service.

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

Distant vision Near vision
better eye Worse eye Better eye Worse eye
(corrected vision) (corrected vision)
6/6 6/6 N.5 N.5

Type of correction permitted Best correction (unspecified) Radial Keratotomy.
NOTE :—

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

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

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

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

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

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

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

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

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

(4) Night Blindness.—Night Blindness need not be tested as a routine, but only in special cases. No
standard test for the testing of Night Blindness of dark adaption is prescribed. The Medical Board should
be given the discretion to improvise such rough test, e.g. recording of visual acuity with reduced
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illumination or by making the candidate recognise various objects in a darkened room after he/she has
been therefore 20 to 30 minutes. Candidates own statements should not always be relied upon but they
should be given due consideration.

(5) Ocular condition other than visual acuity.—(a) Any organic disease or a progressive refractive error
which is likely to result in lowering the visual acuity should be considered as a disqualification.

(b) Trachoma.—Trachoma unless complicated shall not ordinarily be a cause for disqualification.

(c) Squint.— it can be rectified through surgery and through the use of lenses and thus need not be
a disqualification for joining the Indian Forest Service.

(d) One eyed persons.— The employment of one-eyed persons may be recommended provided that
the candidate fulfills all other requisite physical and medical Parameters at par with the non-PH
candidates.

8. Blood Pressure

The Board will use its discretion regarding Blood Pressure.

A rough method of calculating normal maximum systolic pressure is as follows:—

(i) With young subjects 15-25 years of age. Of average is about 100 plus the age.

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

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

Method of taking Blood Pressure

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

The brachial artery is located by palpitation at the bend of the elbow and the stethoscope is then applied
lightly and centrally over it below, but not in contact with the cuff. The cuff is inflated to about 200m Hg
and then slowly deflated. The level at which the column stand when soft successive sounds are heard
represents the Systolic pressure. When more air is allowed to escape the sound will be heard to increase
in intensity. The level at which the well-heard clear sound change to soft muffled fading sounds
represents the diastolic pressure. The measurement should be taken in a fairly brief period of times;
prolonged pressure of 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.
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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)

(2)

(3)

(4)

(5)

(6)

(7)

Marked or total deafness
in one ear other for
being normal.

Perceptive deafness in
both ear in which some
improvement is possible
by a hearing aid.

Perforation of tympanic
membrane of central or
Marginal type.

Ears with Mastoid
cavity sub normal
hearing on one side/on
Both side

Persistently discharging
ear operated/un-operated.

Chronic inflammatory/
allergic condition of nose
with or without bony

deformities of nasal septum.

Chronic Inflammatory
conditions of tonsils and/
or Larynx.

Fit for non-technical jobs if the
deafness is upto 30 decibles in
higher frequency.

Fit in respect of both technical and
non-technical jobs if the deafness is
upto 30 decibles in speech
frequencies of 1000 to 4000 HZ.

(i) One ear normal other ear
perforation of tympanic membrance
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.

(i) Either ear normal hearing other ear
Mastoid cavity Fit for both technical/
non- technical jobs.

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

Temporarily unfit for both technical
and non-technical jobs.

(i) A decision will be taken as per
circumstances individual cases.

(ii) If deviated nasal septum is present
with symptoms— Temporarily unfit.
(i) Chronic Inflammatory conditions
of tonsils and/or Larynx—Fit.

(ii) Hoarseness of voice severe degree
if present then—Temporarily unfit.
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(8) Benign or locally (i) Benign Tumours—Temporarily unfit.
malignant tumours of (i) Malignant Tumours — Unfit.
ENT.
(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) thathis/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) thatthere is no evidence of any abdominal disease;
(f)  thathe/she is not ruptured;
(g) thathe/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) thathe/sheis not ruptured, disease;
(7)) thatthere is no congenital malformation or defect;

(k) that he/she does not bear traces of active or chronic disease pointing to an impaired
constitution;

() that he/she bears marks of efficient vaccination; and
(m) thathe/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
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Board is communicated to the candidate, otherwise no request for an appeal to a second Medical Board
will be considered.

If any medical certificate, produced by a candidate as a piece of evidence about the possibility of
an error of judgement, in the decision of the first Board, the certificate will not be taken into
consideration unless it contains a note by the medical practitioner concerned to the effect that it has been
given in full knowledge of the fact that the candidate has already been rejected as unfit for service by the
Medical Board.

Medical Board's Report
The following intimation is made for the guidance of the Medical Examiner:—

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

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

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

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

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

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

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

(a) Candidate's Statement and declaration :

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

1. State your Name QN fUll ..o e e
(in block letters)

2. State your age and birth place .........ccoe i

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 ? ...



[¢TRT |—=ue 1] T T TSI © T 107

5. Furnish the following particulars concerning your family :

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

6. Have you been examined by Medical Board before? .........cconrerrnrennns

7. If answer to the above is 'Yes' please state what services you were examined for ?

8. Who was the examining authority 7 ......coenecnecnneens
9. When and where was the Medical Board held .........ccooovvvnevcensrennnnenne
10. Result of the Medical Board examination, if communicated to you or if known ........ccccoueeneeen.

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

Candidate's Signature
Signed in my presence

Signature of the Chairman of the Board

PROFORMA—I
Report of Medical Board 0N ......oeenreeeneenneeseessseesseesseeesessens (name of candidate) physical examination.
1. General Development : Good................ Fair..... Poor Nutrition.......cceeeee. Thin .......e. Average ...
ODbESE ..ovevererrrrerirenns Height ..o, Best Weight .....cccccvnmecrnenens When ? ...oneenn. Any recent change

in Weight ... Temperature ...
2. Girth of chest: —

(1) After full inspiration

(2) After full expiration

Skin : Any obvious disease

3.Eyes:—

(1) Any diS€ase ....ccowermerrmeermeersseeennns

(2) Night Bindness ......c.cconeerrererserereeennes
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(3) Defect in colour vision
(4) Field of VISION ..ovveerreereersrenseesseessnsennens
(5) Visual aCUity ..oeereeeneerreesseenseeenseees

(6) Fundus Examination ...
Acuity of Vision Naked eye With glasses Strength of glasses
Sph. Axix Cy.

Distant Vision
R.E.
L. E.

Near Vision
R.E.
L. E.

Hypermetropia
(manitest)
R.E.
L. E.

4. Ears : Inspection ...

Hearing : Right Ear....eeneennecneens Left Ear e
5. Glands
6. Condition of teeth e ————

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

If yes, explain fully.

8. Circulatory System:—

(a) Heart, Any organic lesions? ........coneeneeen. Rate Standing.......ccoueeeeeens
After hopping 25 times
2 minutes after hopping......ccccveeenreerreerseerreens

(b) Blood Pressure : Systolic ......cccouueenece. Diastolic..........

9. Abdomen : Girth......covnunen. Tenderness......ccouuueen.
Hernia......cooonnnenerninnenns

(a) Palpable.....ccccconurunneee Liver.. Spleen.............

Kidneys....omerneeerneeeneeenns Tumours.....enreeneens

(b) Haemorrhoids.....cccnmeereeenns Fistula....coomeeneeenmeenens

10. Nervous System : Indication of nervous or mental disability .........cuennens

11. Loco-Motor System : Any abnormality ......cc.cccueeenneee.

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

(a) Physical appearance.........erereeeseenns

(o) ) ST € PP

(€) AIDUMEN....cvvrrrerrreersessrseessesersesersesssseseraens

() SUGAT . ieeeeeeerreerseeeseessseessesseerseeseesssesssensanes

(23 0= ) 3PP

(£) CellSummrimrrireerseerssseessssessesersesesseess s

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

(ii) Unfit on account of .......cccoeeeereeerreenne
(iii) Temporarily unfit on account of ......ccceererrrerenn.

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

Place:
Date: Chairman
Signature Member
Member

Seal of the Medical Board

PROFORMA—II
Candidate's Statement/Declaration
1. State YOUT NAIME © oot e e b s e b s s e s e
(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

(ii) Unfit on account of

(iii) Temporarily unfit on account of

Place:
Date:
Chairman
Signature Member
Member

Seal of the Medical Board
Appendix-IV

Functional Classifications and Physical Requirements for Persons with Benchmark Disability
suitable and identified for Indian Forest Service Examination

Category(ies) for which Identified Functional Classification Physical Requirements
(1) (2) (3)

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

: Leprosy Cured, Acid Attack Victims Victims

only)

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

(iii)Hearing Impaired (Partially Deaf) PD, HH PP, S, ST, W, L, C, RW, KC,
BN
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Appendix -V
Certificate regarding physical limitation in an examinee to write

This is to certify that, I have excaminaed Mr./Ms./MIS......ccooeevirireniensnnns (name of the candidate
with benchmark disability), a person with .......c.ccceoeeiniene (nature and percentage of disability
as mentioned in the certificate of disability), S/0/D/0..ccccccciiviivnnnn. , a resident of
...................................... (Village/District/State) and to state that he/she has physical limitation
which hampers his/her writing capabilities owing to his/her disability.

Signature

Chief Medical Officer/Civil Surgeon /
Medical Superintendent of a Government Healt Care Institution.

Note: Certificate should be given by a specialist of the relevant stream/disability (eg. Visual
Impairment - Ophthalmologist, Locomotor disability - Orthopaedic specialist/PMR).

Appendix - VI
Letter of Undertaking for Using Own Scribe

(To be filled by the candidates online to the Commission)

, a candidate Wwith....cccconinirnnn. (name of the disability)
appearing for the ... (name of the examination)..........cccccc.... bearing Roll No......ccccovenee at
<crueeneee (name of the centre) in the District ..o ) e eeeeens (name of the State). My qualification is

I do hereby state that .........cccvvrvrireiriinnene (name of the scribe) will provide the

service of scribe/reader/lab assistant for the undersighned for taking the aforesaid examination.

I do hereby undertake that his qualification is .......ccrriinnn In case,
subsequently it is found that his/her qualification is not as declared by the undersigned and is beyond my
qualification, I shall forfeit my right to the post and claims thereto.

(Signature of the candidates with Disability)

Place:

Date:
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