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To, WIATAAY ®E ST HEW Hwrqw, geeAns
Yo gFo Yo IHAMMT, Ifeads, seafaada & swre,
Feqfedadl Tar FJfadT 2T F1 g8 IME F add

4.1 9% TAAT F ATAIAT qqEGAr Aoy

HEITCARAT FAN AT @ qarg: graf favasd
fraq: gafer xaq &1, @ aqr @A i,
s wrgfa &t azdq ardlr wfsagt, gga w1 afsas
TH-IHT 1 AMG0 T40 IIRT g/AT Fq4 Fr A7,
qq IS F AT, AT THT, AT FART qoriw &
wqam w9, AT w977 A wofRai, qq denr
F FATIATHT ATRIT, NATT BT TEA, WA ¥ WA
®1 geaiea wwrfaar qwr ofrlfew frwdw, fawgwo
favrare, qweiel oFg oG 9% qEEed qqr guNdr
aaq qafaor sareatsar, agqiadra qrqy A spfa,
a gafaat ¥ gamaT |
4.2 THTA JOOTAT

qainfaed, gargfe aar srqafas qF qawercfn
g QEOH, IAEH ATAFAT ¥ aqF q9T ATERAAT WY
TfqEdr AT A qEAE wWE a4 IqAH Qs
oy, exfezng, dwrad, T aar ww: qfoafor
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o, gafy advmor, sag A fafagt, gaq1 afasra
frain g ovw waw, w99 F frfww fafgdi @
ureqw ¥ wrafs i@ 0 gaaens qeatsd, aveqer
AIT TqT AGHATUT ST, avq: WawA, Soft Iwg
WA, 6T AT o HAMfTAT FT gwAaw, syrMriEE
SErE & fag sig: gaifaat €1 @@, awem W7
fafrsz ot W dqe@ FW ¥ fae Tuw, wfeas
Tl & fag swo@a

e qg—2
1. TqTET QF TAveAT

1.1 Faw fama a4t Stdg awdm:

afedas——sta qarfas swf ¥ wgea afacann
w1 wrafew wifsor—saw 1 afeifm 5@ &
fagia—r=T AgF—-NqAT  qar  TfrmEr srfaceE-
fYfasmal aqr AN A% gear § fawas ofw-
 TAAT—FTHT BT FAIT FH qaT GQUET FE AT
fafaui-daifes o corA—iRT arepeTdi——ge-
A TR—ATERITE ATREHT G TAFGA ALHIERTT |
wifasr fagr-sifmer &t §wAn, sifassr qar
argand, srfoer faaew, sfast & gwr-Fas qar
ITHT AR L-qoity F9q7 ofeqs:a Fas |

qATAT FT JEAREF  FNF frwe—gagdl, ey,
qT9d, T|T, RHHA—AT qAT FEAgA  gA—AT: A
sfqai—sreara o et

1.2 gurfam

Rt (wfr—ad) wer axq mAarfolt & e
ged ¥ wwefpdl 1 GO fAAT-HES AT
Frzop g@-Te fieedt For aeTETa-ale wadrf
¥ wow (Rder) ¥ wwr-fawgarfawm amo—uE
TRAT—&T [ RTH-FIITAE & 2O wI—Haeerdy
Favesdt, aar IT WAT ¥ ST =7 |

1.3 Arrdia w7 WAT-TaT AT I @y g

MR (hgEw) el W ITrEe faaee—
. sfamt ar T YT 0 HEEE WEY R eeny
e, e, P gy, wrafas @ wiaa 6t
qaOg-aasierr dfaer, Jarfeas dfawr,  mfegsr,
siw: afwafasr qar afgmwifes dirsr—ardo famr,
afgdfer qar siqfa dfrer, some dfew—afr g
arfrwr fredar § gfeafag A&ET-arw s me-
Fufry, 9Edw Aqr i IfgE & weI T # aad
wir fra fawg-nfy fagas Joew @t e
frdam qar Tawarad aaT A do gifawr § aqwr

HIAT . |

.4 FEEZ A wQT AT T
FEAAAT FH-ATH AY q9T JEA, A A9qr
FEETTET ¥ dag F frorerw wdv wmEewr frwm

1.5 o &1 wl T frar-fama aar gasr afeda,
wEd, a9 e, ared T QW o A
wfaar
1.5.1 W% q3F

g qqr - Sifeer Fratr—frivefe
FENAT qAT KR AT~ ET Feqre, A4
FTT qUT [UGH, ST TR T AT awvey -
wferad -0 aYE-fuT MU —AaT  AeFTHR
IaAefy qea—0 frara & dy—<ramgfas ofreror aer
AT TEA |

1.5.2 gfcdg=Toom:

gaa frar fawma, gaor wew-gaw safeat, g
e, fagaza ¥w (wewfeaiam), g & w9
TAT AHAT, T X TG F HAT F GwA—Fag ot
suraaa, gea w1 dfaw qd vaafiw o, ga
T ATy TE AfuEw wWIE, TRME 9 afd orvamE,
qUETl fraas, wadg ey, afeaaor &1 afgemis
frawa, wurd aftge a4t fenEE TR r-iRa—
gfeqss Aa-—wARfearnye aw-—afpdi § af@wor |

1.5.3 T&Q:

vaqn w Perifafy, da% % g @ fafra-
vagd &1 dA e e -
aferant ¥ @HA |
1.5.4 ST

qFF W € AT § FA-qa frain-yaeig w9 &
G F AT w7 qERw  frama-e
g6, @ ¥ wAT Peamas qanr-yeeorg—friesy
fora Hgwam, g9 # g wE-ay ufeni qar Ik
& | A gaEredt e § fre e-oamfoe
q&r |

1.5.5 sr=;qrfr ufqai

frareas  fawre, 3% Aww xav faary o grebr
gedaer, @Al A wiwr aar frdaw, greEsr o
FAfwTr qar Ht )

1.6 #8% qur famw qar ofwfudy % frfsear
mred Y WATE WA

saw Prar fawr aur dew Fanfasy w1 Sfesg
e—xat g3 framefrer rafagt qar fegr-—aoezr

Ty —aadarfag  dfaam dw o swrr wmeA AT

Aufat——ddemzen rar Praves,  GRmrd W
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Ceewy -

v wTor % xaTo Pafieat & fagthe- fefrer o
¥ great A W eIty el ¥ x@ma
fafEat-—aal & are Fow . § 9 g5 ITTR
aeg—— e Qi w1 Taram fafwear )

1.7 99, A T47 AETE & GG T 9 SWSIHT

o, qT4 Ut Har wgwm ATHT—qN TATEq F
ASATA, T HgA—T ®IF A9T Ia faeae & ATE
w0 m—aﬁﬂ'ﬁmw quT 9 IAEA ¥ IEAT TG~
gy Wil & fafee aft 4% oda awt qw
qrer  garetl, gaTe  wtqY, gew  afw & fag
qq SMATY ARG~ AveTE & avad o sfoe
gt aur SeqTaAT

2. qu A

2.1 AU 949, aAw, wrovwr fyafx, e
T auEy, G aur FEws, N R a9y awcar
¥ gwmE AN 9T A

2.2 quafi, QI 9T FARI & JO0EA qvdedT
Al w1—g P, gww fAam, g9 IIH0C)

2.3 gy Tt qar ofgat F ogwww gweed
T 1

2. 4 wueEd, @z, AfqEre, waraw, frrarw,
STy, fawmerar, S0 qrATT wwearHi AT frwe
47 JIHATL

2.5 gfadrr QT v T qur I |

2. ¢ fafasz QAW ¥ qava ¥g amat F whaei-
s & fagrgoa fafgat—or sfyoen—an e
e — qEE” SEETET-—<grE T e

2.7 AT ATAY, fdArT TOT GG
dargogd dwg s, sfendw qer frearew &
aeor qqr wew sqfawor, FfanmErades,  agahrat
freqras FrALt radea TR A, FEARTT |

2.8 O AT Y AFATH ~—NTREATAT AT
‘B aTA—ay drewy ®Rx AT ST
/e |

3. grdufaw o @Ted

3.1 g QT
adftezor, qfeaar, o o Y B AT W NATE
¥ oyl oot ofgral ) i, arriias aawe T

8.2 wrm‘fkmﬂﬁﬂrm

. faate, Ay Phr Frr aa et ol afenray,
it qar g % I R o § Wraeda Trr Faerd

eSS

atraﬁw wwmrr-aﬁw-wfa*t‘rrrwr S R

[srﬁru!—-n 1

gt wimﬁw, amr, wWa  Hdr e
qutdd  wfer AW ¥ aimafas O Pt Wt

3.3 o fafifcar magreTss -

T A o T qAv g Oqi f  dmperw
37 fraw qar fafres, qq qur oq SeEl & ogew
7 A AW A dwarw N wEear qar frodeo
fr—awo  dto d@e  Go—auali wenRr faflew
ARA—SAT  gg—aqqa qeqedl faftw gt &
BEAT F TAY uwa w7 wv fafaat T aAdr o

1 3 JUT g FATL gRAIFS

4.1 TH THEAANAY :

WAYT g Wrfty &7 @427, ®ST LT K GUE
AT afcrgs | w= za #Y AT, T AeT F9-
YT, QA g, WA Agx go T9r w8 A
W AT gaam, freafafas g ¥ g ST,
dRfew, wogrenr, faaem, Prow @ T g Mg
AT GG 7 - qregAFT, awbea, O, wwa B,
Prewfore, o g, gfrfea, g i cargefe
30 wafaa (wewd) go dqre wem, dawd war
AT SARY, qrTEE, wE), wedr qur shes, gaPaer
war faawfr qu & s, Afas T, s
aar fF avy gg T gra ddw & gewedy & fad
A¥PAT HFIRHT  SAIATTHATT |

4.2 39 JqIT GEHAIANY

TOF AT FTOWAT, WX SOEAT, WA, A,
WOSTY, ZH JeTET STA qAFWA, o, @A, WAL, THT
w1 fraw, oF fawom, wefra, arfora gar gy war
farq qrgre, waiv @ HEwr, 99 Feara, @R F qrdt
¥ 91, W18, dIw qar #@F) 3 qundl w5
qh&aw, SAviiwcr qar  frolg—ato ko g 4T
gard frfege, dmfas aves, waar Frjgo des
wa, dafem, darew aur watew fganr e

5. AT THePaAT a49T Nierfirer .
5 1 AY Taegdr :

5.1.1 Wo qwpat 31 eqqd JaWTd -q97 N,
forgaT, ay aqr AMIATT AT, AT E AR

ot ggd fearee, wtw frdeor Py e qwoan

Fam F R N TEAT—ag 0y & wiw el
® AiFETT--fezs atw geores ¥ g Fefeewey
¥ e qar Fwd |

5.1.2 TG & ITEA WL § JYATg FrOA
Wi 0w w1 ¥FrT G aar o il
A H IUH—aqdg & arg ate ¥ Hir—driie
afrads qur = gwifrr wvR TR wro-Lareee
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a9, S ¥ fagas ggeeg

5.3 At srafad )

5.2.1 9/ = aifos a1 et fafseany
g xaaa-~af| & afwwan £ fafgar-—dangs,
femay frcmm, aig qur @i Sear # TR,
Hi® IIATT J9T GAIHTT ("eqo) |

5.3 I9II™

FAEGIAT F IT TOTE AT IART ITU——GTY
TAT WA IT JTR--FATATAT HF IT FART
gufag Igaw & arafes Fur snfew () fegard,
oy gar wafss qarat ¥ fd s S

5.4 TILE AT HYCRTET

FOET WW AT AR TwAm qer DwE T,
T g ewrw AT TEew, A9 KW Y fafyat,
fr&raror, gage aiw aur SRl w1 afewaw, &g qar
#To amfe wHo HIAH, AT AT TWIFAT, Yoz gur
T qor Terropw fagfy, afecaor aars A, $Rge
#iw, gt aur JeqEt wv fagor o

5.5 QUG % AW e w7 qEw

FONT & 7iG FqIET I WG AYT FEH |
X TX I E IqA qur fAgew qar  srafasz
IMearEl F qATAT | FA AT Foim |

6. fyerT

d WA Igw,  foearT @Y samTren qer @
g + anfior afcfeafod ¥ st fowt w fafoa
FR & G agt o ey fafew fafgan @
Tt & wfE EE, W SRAaIr AT g4,
frdw gw@e & eqrATao ¥ oqvarel Y a9
are faare & it qyoreT wdwe

amoge fomm

T qa ;1

1. geadfasmy  ga qaw qn frwma far,
offarey ud caifyRe  FIFA €T I @WAOU @
grarr g0 | 91xq safater fawmw 0 gfe g,
faftpear war a1q U a1 o7 S ¥ wgaor fydar

¥ gewdfedt & rpranT )

feropalr, Sfaoell,  aTERITETSAT, wawr, xer
gyt T DY WE  AGW AT QAv Gy
sty dwer o fyfgat | dew awr Qv wfow
wfacar #v fufgat ) grovfear ¥ afas afte frser

e ==,
# g Faw arfaw )

2. Prevrw . WA, AW AROWREE, 2fcwwmme
O AT oA & faetawws qew | Ao F fa
dw w1 faven oY AR amfuw woew & SR

3. geargfuE o oSl - qd sl A
FAUTLNT | FATgAST w1 Anfwer st faan
arehdefte, wrAdRee At AR ¥ oqEw we,
AT o A9 | grEfnfefrasty, dwfeddis adar
FTEEHRT *T AT A0 |

arqedsty . (efmreas) @ afmE,  wdT e
e, g frwe YT srfve o

argafrfornt & aiffeer & fafre worfeay &
geAnRAs  faacer, sngudist FEwl w1 aemmR—RER
faudt, Tgdd, ddiddr (AR€), QO G
faarsht, gwtfaedl, wmdd, feRQemd,  ofrgd,
(srasfrddr), uemfafiddy, adqd), @Y,
wfaudy, FrfEdr, ERE (wEfe), e
(wfadt) 3%t (wR), fafrodt (),
wlfwdat 1

TR T AR e, fada fdaw qfy, dro—3
AT @-4, et w1 AT

AT T wrar qmfaw wr o ofordw, g,
fadm | orT-—awr afeda: s B 1 g e
T TISA | FF WO, AEETT, o foarer &
ST |

4. qTeq IUARTET quv ET : FoT e wT Iow
g Rl dfreE ¥ @ @, W,
wared, U qadt, Awfed @wl (AW| qoat),
Freafadt wwdr awdn, e, WA aar oW %
A & T ¥ O |

A, AN, WOE T TAR SR | e |
W & waw ¥ qreeawiEr W oaga ) sud
oo, wAwifgs sww oY gTaTE )

5. FTFTLSAT  qotwaaT EEraT, wafhi o
faReT | =, SO, T o AT wow gada)
wrigm ®HT I 1M W |

e od ;2

1. wfrer Mt . wifaer dfawr # wfafeai
sowEy T gReaR Srfaerd-aveies Az
qUE AT Jrifagy | e arg wenl WA
fo o uwe (wifo fufer) aew fafeai o gwm,
gT ord [efawr andem, fieedt sifverem aar s
gfgmae | wfmr Grey (gforews, gawfred, €
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qTo AT, FA: W1, TTAXE, T srodrary
g frefa) o G s w0 e, & fa,
¥ Ay tor afersr | Mafer o gfwaras | wifer
ddemr T wrferwr o | @R qrosRer (-1 S
wifg) + gagaw AT adgaw, fawrsa, wifmer 9=
ot rfoaw T | OEET § e ST F TuATeT
fafwwarg aar SAHT TEET | TR, HF AW qwr
Y o= T[OGEAT BT HSUYT—F CAAT, TAETT AT TELT |

2. wrpafiey, snfers At st fevre s
afirfy w1 o, sfrT ofr wraTR ganfasedy sragTony
(weforedt)  afcromes sarEfiet aar agw |
agamar qur fafrag——afoas sfaa (smfaso swe
# orrarom | gl o arIfaaor 6 fafuat ) fo
qorga aay fam agaws dwmfy, foer, frator st fr
fadzr w1 acfoaw wrare ) Feafeada (Fa Tamfos i
grfurs orard) Wfgwr xoft Forrfy of Sfaageh
o (a7 demr #7 iRy afzr) M€ T

fydw gfesaar

wqyoftes et AT SAAT A GTAT 4T Evedeor )
MM{Ethﬂﬂ'ﬂfﬁWﬁmwwlm
Tt

A fasrg——saror, fenfafy qur frgra |« oxur
qur frera # oTCe TAo To FT fwwy |

3. qRY S, S sterfry qur s atfer
qray g o frfai-—msde, w9T JOT Hwr
swraey, wdw  wEewww, arqfen 9w, samE
qafi 1

Y AqAT AAT GHT AT ANAT | (4T TWAA FH
g W IUENT | gEw yEdw qar e fue
Yo frr—om smrewr Y fafiad qar oY e,
qraT SoAT § anfeaw foge o fawr oF 9T

aws frweer war frecer qores o (e Aio)
ardwar wlvsror, (dw—advarr, Fo qlveror qur wT{-wH
qaer) 1 sifawar qer Prereer (qTE. farady <
opret FZA), EAEHA qAAT FROHAW |

o whx P fawm aay S wwrlEr oy
m,wmmwwmwﬁw,aﬁww,

T ERAYOT—SETE EtafE ARy, wer—
ST i wdw aad R mfe @ -
quad (s vae), o 3 o 4 st dw femrmnt
e (frva wfge serqtPe Sfic v ) -
rdem afwmms @ AT R m&mn
@ITTt s @ To Eo dTo HYAWT 1 ATE-
Qat feqtwin oo AR Iqraed | PR, qgiEe,
Fafaarer qar HA-goan | frda IqTTAANT  HT

qger | swmaTigal ¥ w1 F Fvhy (Rfecfeaw avhe
aar qigegos)  HRagraa qur qoww, agEdw,
W gfg yard  —aast  Emfs sl wfe
qurarft § gAY qfasr T owqgaw, Afy w@da,
gfg afwmt |« whew  wdfeofawm (o, o,
Faurar, o1g) 1 %9 o o wocfrrirar o Ao
A SR, T AT THT AFT 1 BH FT THAT——
RFT Afas JTArT 97 qar AR |

5. afefeafefrms qur areg e - afkfeafos
AT | GRET A JAArTTG AT TRealy | orrea sy
Frawge oY sraureom | qrfdta ITET GRan) sywor AT
gakr froeaer (weeiifafeens afgr) o

Ty F T B AET-ATIqT, FAAAS TOT TATENE
TfdY | AT R, crfasaraar e Erar O | A
fafegar |« R Frfyaar, myeer afasl qar Afaw
geqar afard aTarRTa | Aa—qTrEafid wr-& fraw
AT |

e fram
T qF—1

1. 93Ty A9t - wten fagi, gredmpst -
Fraaar fagty, sifen< adm adfrwor (wra smrhar),
AGT 6T A AT, URA TaHry grew § s, wAvIw
TR, FERAT TTAT FHTEFAT | T, Ft 3t o papat
#r awfd

2. warafas sdEa o sady srAw, oAy gYfrer
& wfuasor, stradfy st 2 feawor WY wwrfae vt
A FITCW, AT FAT, ATIAT %, TE—G9TNF ANy
TAT TAH AMAE AqAAT | et ¥ et gy
aaqr Ia% fawa gt | davof sy fagi, st e
FLATE FAT AT AT | 879) warw Faghta (mwo o
To dto agf); aaeqeeia Auait & smad; Hyt, H,
¥ Ne,, NO, CO, HF, CN, CH—, BcH,, aa
CO,  @aoft aae aar sy wws fagiat Y qorw,
argy wife, sraw qred aur ArEy et )

3. 3 wredr (@ifweedz) o AEEF gwr
I UHTR Yot & feaqwid w1 Fraw, fresw ogfy aqr
facza ad (frezaiarfes aqg) Preea saal, arae
HFATA TAT qfHZ Fo1 67 5752 IERY | Ay gAY K
foam, R frga, Prees g gaeR frada, s
fwn (gdwfaa tawr) sdeam aqom faaw, fafifge
wdarg A wEAt & owET 1 Nacl, ZnS,
CsCly, CaF,, CdI, Tur earex 5@ | freeaf -
# srqopa, wEvefrn s aar TW eaetanfafor oy,
AT W, FF=rEH, P Or HAfaw s )
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4. Aqwaeam) a'reerf%raﬁ A4 1 e w1 ww,
deu-svps  qreeafos P, det @ gl aar
wthrw gzar “Gagder v afy frrew, s ge,
fre 93 wwzE gur sfwerea |

5, SeAmfadr  Toar wifegdiw  sowrfawy
sRmiadr qafy, sea @t gww, v Fwn qar
Jrafer oat; senafasr w1 waw fagw, foem ax
fisar war wd qar fofweT SRIT F ST wifey s
sarafafa, fafes swal & o9t gf qaed ofada
AN 3Ty arg qT fadwe o

I Y F1 g faw ; ggidt uw A9EdT HEA
% w7 ¥ fafysA gsal & Sy afada, gomit—
FEFHONTAT TAT ATSHTONAAT, AT FNT FeAd, TEYTIEGT
w1 g, ae fea<os qar Fearfasta il & i
dag, A% gAg qar FSnfEEr S @ fEm o

qed aar eqd araearg, fafgy awam qur fafge
fraroT waw, wdwerfas, goff qur sl fremom
wa qar seavifaer wfoai, smea Ao sfabere
L1 o

6. SvaeaT gwg  qur AT . gy qamet &
TaEqT R,  FAMfGaE-FA A adwor; wg garat
¥ fou sryear sew; fasrard ggfe § wrvedy oy
wifors frgms za-gsageaqr freaae wifas faquq
ara; aifas mrac wfoat, gasr ggeF qar frgfor;
afyer IeATAfARY G4 &A1 IHT frgizo

7, faqy wwmaw @ wA@ faga svgdl w1 vk
gaw fagia, fafar areq gar sfaraT qoaat & fog
a1k g ®Wata faaw o

R dfaw aq, Trrgr ¥ gRen e @b, dat
¥ £o qRo Tho &1 AT AT JaFT AP, T o
ot dzfeat 1

£R%T 9T THW; FAAYSS g fFFAL; AN FfeenT
# xr, fagaarg waer,  afifewy; g7 faedao
qAaerE sreerfafa, DEA@Rr, eraufafy, Ifg-arear-
firfar, arar ATOITRAS FAAGE YT ITH I9AT )

g, warafas awafady . wfalferr € amen
gv frdwar, gea, waw, fydig qar sifes wyfe o
gfafsmstt & fog sraww A gaidd 3T AHEEr;
ITRY, QATA, BATE qar o @ afafraral & a7
wafyFoor; o< feqTiw o are T X H/T AN g
ot atx fawdwe agfet o g sfefeasl w1
qeqad eI ST dwaw aprear faata

9. weM@ ggA - gwtw & Frqww;  {afas
qr} gra IAFAT ATEAT Fr ATAH;  FEPAT AT
Qe & wex oA vaga sfwlwar @7 smzd

wfew |
3—481 GI/2000

10. qerq afrgar aur gedaar : S wflemy gt
q¥ At W fasgAt w1 afgagor, sfamwr guag
Rar-dregT qar Yo §o o wfwwyor gr; |eda
o & frgfor;  Mrowift o) o3 afafrar &
sfqmaor v Prarfafy

11, stro wwrdfre wmaq - dfaw d@1 § g
araw qar fafa & qreamas wwa (ufors frar fafy)
JrArEyg, wefafafor—fe gmo I, o wame II;
AT fRIdaA, smadto 9w W, argersg
qar AN fET F gawr i |

12, GO0 TEHEA -

(%) warfas famama; @wawr orq o § ARy
fagial ¥ ufray, doiwsar wary fay, feew e
fogim &ix wad gmie, oy Sxa & dehg qan
W SwH BT mrear § Rrgia¥ & SRanT |

(=) Tweady aYfieet & smgarRfoon (wwmrasar) |
gaeadft arfrsl &1 AEo go o To HIo AHTT; 4,
AqT 6 AT AT GEl &1 Wi wwe, fede
W A9F FEATCARI Aoy ; TU—Wr 311 9w faagia;
At et e # srfvearfin afarfmman o werfiefr ;
GFAl # aEafeE Fa7 qeErfaw fega@ |

() Azw watfae wr dvdaor FaT INHY FTHAT;
wTE{fmaz Ofaam, sratfaa greyrey qar d2w aeidy
atfie

(w) writfer gurely & waa, A2 MATET Wy
¥ HwEH, §OWAT TGT FH, TERTER AW AR R A
wopw, aWeadY AT, anfra ey dhmens sfnfeatd,
frdw arfafwag, sardl srop < g sfaaeor, dew-
dza Ataed AqT A TTOY B A A o

13. ‘g’ safs wea o7 arer T o dRdeE
YT QHREYATRE | TAFRIN, ATFEFr e, N
qar Ty qoraw; I7GATEE AT |

14. fdbw fromrs 2@ NHy, HF, So,g awr
H, So, ¥ wfafwa | fasras frer amgroom
F sawear, e faq@st o qEAgT A, 159
Ivy g wrsgw, wAAegfE efew aer AT
ufeE |

TH—qHq—2

1. fazarfrr ggudas a0 eaf=wTr, wfy oo-
dfzwar; wgArA, gNA, JOARE, REAT FE,
faes

2. (%) arfafm fmarfafi : gl oo srdfor
srfafagran #y Prarfafoat & srsaas # g frfgt
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(wrfeee gF de—rfas 2t) amrearfat 1 Jedn, Fa—
AT FAT, Tegadt o fa, fafaw amaw; e srdfas
gfafgarsti & Fat svroa—-(Yanfas) a4t sprearo
g wegadt; Afwr s, afaframad = soamrfaet
frdaer aar wfes frdae

(&) sfwPfamfrer weaadf sl qar #1=-
afram s, wrafoadl, g qaet (W Hew)
AL, AFATEAT AT AT AT 7 FeqreA, surfar, Feazan
sy wfwfr |

(7) sfvesrad afafrarg @ SNiSN2, SNi, SN2

SNi @41 SRN 1 Frarfafuat; sfade agg wefrad,
T, A, feie, Se i e fras difer
afgg codfes dfasl & nfsfas gm agive-
afpfas sfafrmd |

(w) faarey sfafward - L1, L2 @ glb Pear-
fafaqt; e, aur glema-Lz sfafemen & fas
feare;  wédfafzs syn faar@E—-afeds qigd-
forfam, quita aar w1 f&enTe

(v) dwqa afqabpad - C=C F9 C= C
% fag WEITRfas WA, Cz 0, C=N& fou
EAIRRfAE 6w, gy e aur Fraffres

(%) qafaeure. faqem-famrsrargleaT, awmm,
dai-fafemry, hawsl, wréq, F40F, ®\g, A qur
ATAT—T CATE qRiawmTe |

3. 9T sMfaY  ( Percyclic reactions -
AT T I, {EAS—FIwAT  Frgq——adrag-
e wfabrand-argedeT  sfafrm (2+2
qaqT 4-4-2) FAT fHrATATAE (W (1,3, 3,3 797 1,5),
FMO ITMEA |

4. s R Fuar arwewgrat &Y (warfafy:
gERE FHAE (THIRT vENT duaT gfed), wwEw
duA, waA, gufwa,Aaasa, tafen, sdidow, aes-
femay, ®frwrd qur wa-frazT sfafd, e,
FHIEA aqT UfgagT g9qq; f6wC g §ueym,
Oy g, fam-afroey, feags, WY, e
AqT YHTTITERY srfwtrane |

5. ARAF SOTIEN

(%) agast &1 Wifre waraq: agas famaq sie
G FWAET AU, AZFF K T AL G
A AT | AR (@TeNRM), weE el
HtqHTfeE HAY, W@EAT ( Viscosity ), ew qqg fyv-
aaw qgfy gra dopare wr frafzor

(@) =gast & frafr AT qoad: wdfe
agan-Titvgfasia,arftezieda, qreifaar sasdiaee,

Sqerh, ATt SO, dfees qar ol W |
Fmdfrs agar—-neRfriefes iwmaw, dowre,
fafasm i fafase

(1) Rq Tgas: FEA, FIAQ, AIOAT ¥ AT
E
6. AMAFTTH % wArefirk ITa™ . 0,04, HIO,

Croz Pb(OAc),. SeO; NBS, ByHg Na &7 syyfar,
LiALH4, NaBH, N-Buli, MCPBA.

7. NH A Frareer wrdfaw et € st
wvamfas  stafrag, safsa A gy sraed,
ure oY fa¥ stqeqre, MW TET-1 #T T~
afafrad

s =A#zfasr frght e doaan & =fehwor ¥
JAHT ATIGIT

(F) AT €rFFA: FITAIYE 9 Taearfas wfa-
SATIA A4 47 975 |

() wreafas wyagq: favzargEs o, aw fr-
TIRTOH AT, AZTLATH 0T F Frareas aqat
fafrsz strgfaar |

(T) zrefe eqaga: USd AT faF arredrd:
Nor* 9T n>t¢ %A, Hqfma froras aar
gafiad FLANT 4 ATIAT~—TIAE-RT 999

() Afafta qrawra HAAR: AEERAE AT
nfrqviiad Wi, dfuga frss v wotar feads;
HNMVR 0007 7378 st & sqmarn

(3) o09TH TAFFT. 4¥T GF, 49 N, ieg i,
A AT NF, AN FATT AUAt w1 g87; oc--
Pewder, dndA®er gafaram |

(7) TAsTH AW wAAE  FEAFTE  heT aqar
qH qAE |

MEICIEER T licen)
TE qF~— |
qT—F
(F) ATT 741 For A0

LA AT 9TAT, €T A1 Faggsa, vy, oF-
fafsgrar AR 47 AfFa-—rm gfsur—awe
1 g4g, 79 qft | I ART q9T qIT ErE-e
HGX( AN T TNF-IET (TT) FT TFAT KT FHTA—
AT TT BICL, AFT, A4, AT WL Rz freeraw
(i%$27), aftes (FFIAT), ArsATAT  (SONHT) TUT
g8 | 77 qxra! w1 frawa N gor-se gl a6
gt wt feso——aaT a1 Naa—-fagia o IqewY |
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feforry aur ate & frm-fragza aar g
ST g ®1  gifasr-was qar qawg A,
(Fefam) —awfreer  qar apmw Ao 3=
qiteg qun swredsy Tatg 91 AFFgAr-A qarat 7T
afcagT |

(&) 2w sETTr

srorfas frav qurim-fagwor s san aa fedy
From-gsrT R quis-gera avaw F fEe
AT AAIWT ATRE, AT SATHAA, ATIIoreR aToqai Ty,
witfirs sream, smaad & Oz o "yt qaew, G
X FAIH F@ B AVRAN FI—FT  TEATIET,
frexdn—fagia aur =g, dg-—wawor mqEg w5
wiwdens, o, smdfwvor, sATdETr, fReesfima
JIEHT FT1 A |

(1) FoHT AeqTw

=ad, afia Foear  aaedr, fega q9g Fen
HATW, AAT TUT TOE HAgT HOMIT qorte—
Toez Ham-uq oq & & qar wa@Edaar, g
T @t qar 298 Foar fafrefra & afawear &
fa @7 &t g aafaat, sear qur ST owmew & A
HISAAT, F49T (AafAT) qur HWeww Arftw FeAr
FRAT | oFA q9T AW qwrAr  ATeqs, frfarer——
TR fAaw, SEsdwT aer e
AT & ATTT ST HC ATRIA—TIT ATTF |

A |
(w) T qussTr S

awy qaFser  ufwamd. amE-fafem,  gom,
T Frafafay, seen (faada) goaor, 437 frarg
adr vt faedt (AraA) afeamd o sofas smaes )
s wifcs (goe Fefzwe) acer fromdo

(%) wfwear goen7 wiaseas

arfgsr (dee) afirpeqa (fesmer w1) & fww
W WATET FRA T eE, AmA wvaedfy  fasre
awad  ATTERTST A ghwwerT--geatyw, dfas qur
wer faw arfgs ($9), arqweedts qar g A
¥ fag gawdi w1 afwserm, audr qur Sdgdnr o
arefr W, srend (wdidw) w1 sfewser (fewmeT)
famio arad—rfirer qar =39 ¢

(w) wiwr aflt am e

gfear afat & fan mmma-—Rg Tw, wm,
¥arg, aqAE, fr g (PH) aer aixar #Y gea/am-
g [age /e gaw e § iy gy, it
qfeasd, afss sawr ofemt qor arofuer ofraa,

e  fraw  fagty, aroomm-vvimT  (gaenia),
9t arg € fagas | ow artw  (ww s ) g,
sreqedr qur syl i, @2 qu aafr w1 earfae
9T frgremr @i, wveges marfea gfer e

- - 2
qY-A;
(%) amidr qar zaf At
qATIH[IT  WOT[IES (T7) At wPparen ¥
Wl O FAT Ay w1 dvhed | Srefzafia fadi

H Agd, veeHworiafy  (eerEfeeEy) e
v afas a@ ATEEIEFRIT-SJ0T TR AT |

(=) warfres sAYfrd wmowT wfit

oy wfesy % frwr-wg omadt qar fasger % fag
F-ITHAT g (7 A7 &) wwweer, FAT e
AAY GIEAT GEERY, AwgAT -AHIHL,  qETEEAT,
affaar a1 Tara TR fave | ST AT, E-sany
aqr ag-yswa foaor & fMU A x@ qregTAdn |
vamafas afafwar amgracer & qmawE, ang fea R
AT qUEATEEAT WAL | FHT aRE) ws-swefiad
ot wier )

(m) warefis wtafzar St

ary (&%) froazy, aard afafsaed 5 afeh
aqr wfrEy siwel 7 savwT ) wam yag fogEe-
g fadrfed fruweT (Hromd e, = rang fagres
T gA% frsuTaw FEIES-ATT TWE aar afagas
wfafyard | frawidr wfatrd-senfa qao aqifa
sfafeard Aar Hra-tw, za-tw sfafwe, do afaw
~ar graatfos sfafwar g Hweear frareT F fau
R AT & TEd NEEAT Y qaT w0 E W 28
AT FT AEA | A0 AH | gy Ay -
aaards froee A froaee fewear

T~
(w) <wamatar starfar

qrEfas wafiw JeATE~FTS FAT WTS ATHTICA
Ay gar e sfa IET-IET, W g
fredw (3w o @ oafgw), awE aw
fyedz | goig Ay, avdEm AdwT- (amda w#feaT),
wraer qur WA A qar wHfw 8-
Yffama TruR (AUHTSHPT S [ e )
yrcart sam -nefeefer (gw 8l Efas iy d €
o ww Gy ) ifafmee setee, e,
wgaifrr a1 e frafor | @i aw g sw-
A e Aty qar gfes firer, frem-eegg
aar wiadfan (Tagmafesa) o
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(%) aataeoita (Rfradt qar gear

grfcferfast qor qataTet | arg aay ww § fgyw
& w617 frdarr womy (90T grew whe), SoNA T
T B, AR GYOTT | e R Ay frwe aar qaiew
Wo® Al FowE (Sgyw w0 derr) ) NFee
&y N WY ¥ fafhat sur S99 97 fedew W
Wifaat | ova wafersz, gaw faw st gk o
* a0%, wguor fadaor Juend T afwweqn (feard)
v fyerram fawdwo o wfwm qar et Sifaw
frator, ¢rq v oy aar oy gAY QoA ( FATI-
sreftw Ao, Agar wew, gty fawm, 9w,
g yar qaftzn deaw afefmw o ("=a)
afafraa

(w) wfpar ofrfrrdy ardemenr

wq gutt ¥ fyo fow  (fewes) A
gridra qofr smatmwat st s wakmt
qtrr AT At fawedl W gaar) fyewrare
dr ot g fraw adem gEr, A g
favdsor 1 o aTTo 1o, WEw HHE, WL quT AT
drara faey fagdtttor | gfaomT aqgeE, o fo
MMTo &o agt do dYo YHo 1. Y avT ghr dam,
ga? ax qar fra frecor) o @y wfyy doa
tqq yar wdw sfimam

fafirer goftfrart
97 qa-1

e o gifaw  CorfENeT, rd-eneed  aur
o voareny  fawdrao
#ifd4r s

qrrE aqr fewrq, Qo arfe wraw, ftw, IW
W gweoAr, o gar 59 foo @weedr,  gand,
HAATAT T FHAX 4T WAL qW, AT FTGT qay
Afarde wira, ow fyoe qW, avfogy qreaAtar,
wfgdq wrd T Fagie, THAET AW FOTTRY

T ar fpeftT | e, TBTHTT Gywr AT |
WG wdw, yive @ qar i

wE iy aar wfaw ;s q@fet gar iy
fmme, &wTT aaT STRAIT AT ¥ et afy, AT
dv7 wfe | afne &1 G370 an SA1 fagre, #ro -
wéq feakn, waren Mol w1 weyew, ¥ fuaf oy
qorw, wew arw i, i vrens v )
qurd-—gthed .

e wfgwe abr fapfa, sarew Rags, smire
wifea G, AT FE AT THA A, AT

e e 2 8 o

. © fa@i, FATEN T8 46T oo whree fowa
qAATHET YW, TR FRAT, s fqawr § fogfe
FAT, TFT qaT AT |

g fay: dw fafy, e & sy fafe,
aes g fafy, gts e fafy, wioe o @7, euo
ARAT, 9T & SfEg HFHAT, TRl w7 saTee e )
wigae, TwgT qur Hhe g (@ faarel # ww
qfaxe qar fagfe, DT T | Feaw®a qT B fagiw
ey qar aq fafasw : afafor gur aga S0 & w0
gfrd—en qeftcer |

gt en® Faverr

wrfeefaarra g 1 qar 11, gwhe wre fyfe, seeor
oy 0 wfggme £ (z) B sowr S fepfr o
fafy + g fast, stogop fageor, siqPfcfy oo
33 grei ¥ aqe T oY favdrgor farfly o w@W ame
fafir )

AT AT AT AT TWG : GO & YW oA AN
W qut AWT gt of A g ware @G 1 afasfie e
ST T AR sepRer F orfywey srvwqur 4w qur dwa
ATyt FY WIANE | w3 wrfen anaw drw afaym
T (Z9) g W g

¥z : fasrm, fowve aur g w12, wWw aden
YT YTYHTA AT, ¥ 7 v @y |

faadrvor o) Ahwe frfy . afcfyr wor aar o
gAY wr ¥ ffy aar faearys fafa & faweraor

gy FC AT HT cqTferw PAVATr : cqTREw AWy
fa 7t 1, =t Fezw fawaryor, €4faw soprey, atfafs frfy

g anfag 36T | q&T AT, TEA RGTA, IATAVY
o AT A3 4 A feqfq aF7 gfqae A «Perorar )

-
FEXV HFqwsy . wegra, w¥re war fAard 9 owAar

FeaAreyw gera sfvwey

FTATEHE QA1 : LA [0 AT | o)
wTPaT, ®I9T qqr ¥fe@q ¥ GAT FAAT ) AT qa
ANIT sRrg it w0 wlfrwey, gafer afvwsr *1 g,
wafag gar afeen Qe T, T 1€, FoT AT WAW,
1 qF ARET  (TaEW onwrg) wMR TW ufge
2.4k prll

AT qar T A B7 afwwer - 7 g IF ey
e T, T T, NTE A |

¥ agqr Pramk g BT sfeese

e srfermet 1 gaosar, safewa vole W
Wrre var Tras aven P ¥ sfeer-—arrfo qwo
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Wﬁf‘ﬂwf‘tﬁ/wiwa& T —
WNUT-EHA, T HaT ATAATHIL TAF T, H @F
wTT F T U gaq 4w, | Fedwdar afya goav g
WA WL & gairq grety yereat | fawfre o gave
A | rdrfeds @f afwr agw sl fae

W T QR 9T T RTTATRIY UF TR
Zfmat ¥ srfreds & feg wer |

q wfawfers e : qF gigafee & frg fafaat
AYC SThrar sty e ey T Faweer o
afwwea ¥ grer ST gfewe, qd whwefiag gif

a'ﬂfo ggo (q;f?ﬂmaﬂ') LA & H#IATT ie 27 fegam
T Afvweas |

fgart wfawres fafer sefiromaw |

T

o atfad, g Srfgawr wow
oy g i s

areer Fifrart -

AT THA TAT ATH N F g yfewn, wow
eafavy foa¥ waw aar 2% qag O WX BT A
e WY mrfae §)

qr waAg 4T I O wfaw: AT Ay A,
g dany, ateer adrpzen, arqoff wur woff samy, o
ey g afear sfigrere, so1g qre, s sy o
fafy, @it ayr T, wa1g Uk, ge qur sffier
W |

g fagger  advwtw, afmes, gdT,  sgwea
faduw  ader & 3w am @dw AT
e e, ol s ampt i,
ACH TATE FAPATAT FT ATTAN, OTET WATE, SHEW,
aw, Stax oA ww FA, Ak Ax, fwaT sreemd
Fur- &8 wvir

fafta fawdgwr o qwwwar ;. abemEr i
fearefye e, swen faarm, frat fro, e
ge frgr sfasg

iy N7 : AN, 499 U we et & a9
|oT Ty, X QU A9
afefiar 9@ 9T @HE 9T @y oF fyge
afdar 9@, @da, I9-9w@, 9T o e affm,
fawk o e

qreet grar faqe garg : frasw sy & sfwago
dn fracr of o Yo s o frfreer, e
waqt v gar g4 F9T @, e, 9T qQror
At @FdT, TT AT, qredt sty g yoar
S0 ik il

Y PR - —

T arfgeT STy

oM OF SEAT Sy, W oF sl iy
quw, faferse Fwi mar fufocz am, wfew gl
qfrOy HTERW, 9T weaeT i & fafewar, @
qfot T, FFXT F qavg, Aufesw sy yEE,
seegd WT TE AnpEm, N TE Al T, ww
qfadt warg, q fowsfasr wffewn, fean Fe,
Padt sag gdisr ¥ awmRaq # & fafl,
we g oF rrwrfee A

ragTiAy dw qar ety

AT o——awtT, afeee, ¥ orfafer Ay
grkz  (Tro dYo ude mwwo) fawse whr, mwhre
q¥q |

seqmdy avw, any v, gywfea W TeRn
qTwe, Foff UF WHATHS FreqreT o, IENEE - 9T
¥z qI |

gaxarfas TG, TreT, AAHTOT, TTATEA, wg,
frreraa, sram, fadaoy, srfaersror, frase iy

xg wiwr W & fagra, s+, afweny aa
wam, ¥9, NoRd 3%, TRrT AT wow, swrg ey
A% MAT STTAT THTG: WOUTTUT 8T I SN 0T WoRrQy
dai, o - dgy et b fagh otaor |

W Wy AW STty

qq F ST, FA qEAW, Agar dwm, s
T faaeor, qar Az, G qav giasr afrw
fawmer 1

WRE WD STe ATy CHAvEHE W, Sy i qur
Iq-aw A, Ty fagd areear &1 awnfrg s
A1y WTCF, yrovwm & frwlw, wafor qar fedal ¥
qTEEAT |

{2 xr, U9 o8 SATAT, FUATERHT A4 Hgw, oy
w1 o frera fasie, sewe oteror

AT WA, TR e (T oo, For At quT et
HToa qTTrrRT, T QTR ATHE | AT W7 FIACT Jrwqoy,
#rT wuiy, vrar fagty, audqw oew, o Tw faw
wiwm qur fafea am, wew fate, T &1 g
fagio, stfames faclt ax q amr wady Tqor fied,
Fgaqey @t | R mfogn, et awr e
wgeq i fagter, €7 oo ww fomm a@w ) aTaw
war U yard | arer mavfacr, o afgwe aar gwid
sfaaer fufe, cargat o wg faflr, carime o9 w9
eorer wodpqwy, wawr fafiy, gfosan om0 Qo
AT HIGT TR |
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wlx & wutarqor aery, A % e, e -

g8, fta x gwm w1 owEw, g ¥ Sfeew et

aifarer fagta, Fqoe 4, oW #ew, @oa @,
fafemr fewte wifear fagian o smsabaarn, g
qitaw & foers ofrar &1 qeaiwe, guwa famm
arfear, fauaes fawmsow, saga fegs

«If  wAdra®, famfam qar agen 9@, TeEw,
RNETHIAT :r‘,':a'a, IO TRYGT, 70T, T CicH Sl .
ww1e, ¥t aifva), wafes qar afqa Rodwy, s
wygl b ofiwer, o w adimw, wqwr e,
yiftas o far, a3 Ay wfs w7 awdig-od
TR AT, weat-vasq, sfaqaor, war savfincor |

HE G mn 2

wmr—w ;. fagio, TEds, ITwTTr, deeT @ s
1. faato awrr

foltfrardr quad

frafor arrft & «ifes e @ geqy, €T qur
e, g1, W qav gIE wAwn, 9 wHE, ey
e iz aon fafwe qor s3fer fie & o
g4, w0 W ZEH waterw dide, Tg wafkg Awr
aifqdT #fiz, 9o amd wle qar g A,
HWISE ® ORAN | TR oY et g s,
Tl wHE R OA9, wWITAT wEEt 7 gawor oF
grmur, wrfers We g smEamOdy TR, sy
U, w7 AT F AqTOG JY /AW
frrafor :

WA ¥ W HIT JAk W, ¥e-faark, avye, M
qeaT fog 1 smhe qe WA (FEwd) F e
e o f?-f‘Trle BT f!'GﬂTrf, qIHT T,
ITRRAT T4T qTHE  HTARFATE, @67, gy, gof
oF BAT F TRIT ) gameE, smay Y qeEg )

T B FE qEE AW waw, sfeegm,

afegacn, @@ X OEHEA, TE@ GRETTT ger T
e WA &1 feSnE, WA wAT wiE sgEeqr

wam e oA fafrdom, s Ay e, qemee

2, frwfor guw

AT qF faww e ¥ gawewr fAdaw srestor
0§ AGWd, [THEW F IuT ® aarfaw e
amd wror, wgfem A, wwa o afy sremge, gof
Tx AT AVE |

FofrE gawemr et Y, s wrae, e g
AT ¥ |

frft ard & 3Twon frgw wEw, gaA, 18-
AL, T, T A1 AT, R, /Y 9TE §& |

3. fagionr avemT Atv w=eg

fagim, afsaar, wace, s afvyermg, are 9@,
afyzr w@ ot wHT W1 wwew, ofwrsar  faaam
Uq qdFHT | ANTT HH FIT F OTTY

T w fawtgm @He o mHo wd flo Fo
Mo o fawiwey, o wwm, wfFwar, sa7 aqEm,
TZfefrETr  arafrimRRer 3 fTad Hpew, A
fredwor, ot A froa | R fRdy srawea & am,
geq frafwr A fafuat, et qe, =fes v,
A AR, ATieE favewer,  seATT OF STRTC #Y ad
saeey, faw =7 afigr foved & T gfrdieen
ATARTIYRAT

qW . & e oy afegT wfAad

gyAw . ¥ oF B0 qedw # gwrg  fafy,
@, ST A%, THHE, TR, TAAA, faAHioT LT,
ANIMT & TAWINE, € Yo, erdrgpfas, et
Frde gewEl & fad aem gawww, awifadr, reiere
ud A % KA F faara

Wd I g9, FNAT IR e, fady, W@ aar
st g arfewes, 2nw qur ar¥, (=4 3aw), vfe
qadq, fAe q97 AFF WA, ARQE 91YF | W 99
s faafr mF ovew gefhemw, W oW
fagde, frias maoer, 3% wfadg, gednr ww, 2w
fedwor  (FFFATIOr) |

Tt RffRrd . e @ & g,
ooty qad saifafas sfvmwey, qqmeg w12, In
(Fvax), FEArarT, @&fes v gextEre a0 wml
Ft qateTw, w7 AT A, q@ pfr oo, gy gf,
gfga (Fadz) fearew oo gt Frato, sfeeq @y
YT HAAAL FT HAHA |

g% ATArg  ATTE U FTEA ATATE | AT
i . TiAaTT aFw, 3w Ud faEr @ae,
T @mAT | g oF amofe qfody, gt
sf¥rmea waqd, e, fo fame, ant ST sAaear
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e Aromfory

gfvr gafez, Was arPagar d wgaer, o7 gafee,
aryre, frar  affaafeaia gfew gufse ) anag
(¥frys), W¥reza ¥, afvaafoEs amr of
afwawfons  aftw,  faw wemrew e sy,
jafiy ud v eI, WNEE w9, ger,
aaitedT 3 wawadn, fafgg w9 &1 apwror,  wife,
sapwfajaifen, wafra, fava gufm dfes,
ghrdg, fasy gfrdr wo 9% Aftwafre @ )
frarft ot gfadw  wwue & dwnrofuforfoe oF
e aqwen, gmers  frfea faard wwan
W .
WIS WA, AORST F @19 3T w7 WAY, afraife
wy, Ifeass g7 afetes; AATEH 1 agad & wwA;
ataew, srqererza, sifirs sawes, afoess o wfiges,
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Wty #F qrs fafy, Sfaer o fafeT west
W dar qfoarsr, afrfisa aawa, s (gafsfae
qd ©TR) §RvRA dYzr aqr arAr & | e g
fren swrwe (Faw qeateT afrfaat ) g, 79 A
HTYTA, TEE—heT |

fawifre warfaf

« qar & fearsr & adfla g gag ([T
ot aar A faqra § frdra wyfe gaewor, fafgg 0 w1
AQET, A3 g, @ frawadm YA F A
o g, gwaw, W, wE, A, T
drdquw, 0w qar & (& oA UF ST
ore |

A~
ATTIN TR FHTHLT

AT GATETOT KT Jeqw, Frfc gg wig, F99
e @ T T & GEHT,  GEEAT  OTH,
wou wifs & g 999 giq & q@, qEETT F@Q
¥t gitwey fafesr gor  frag (99%) & @A
gaaC fifz & fas gdfieon (W §va gF fra
GATHT, 3QF BA, AfaA7 Frefy FHFIO0 | W AR
ardt feefrr wfe & tfaw qdtwa, qof g w1 frabor
Wq QF g4 WF gy, TrIA & fagvor Ay fafa

wfasy, cdfady av = fawy

Fawa ®Y sz Ux aady, md A,
at adafy, gaesr ¥ i, WA, sy, w9,
wid uF ol IuT FT FLERr, qTETT g9 F oAwwig
wfw, =< ¥ Fram, g A9 ¥ oFgia ®aT,
gfeadf xeqam &7 ofy, whdy % serig afa ) Fo-
frwta w1 gqAq, w4 oA feqfry gat, ador, arareo
$zadt, Flerd w1F ¥ fagra,  eenT| agEE #1
eqrfaed, a7 farsit ¥ a4 ATeTAEET[aRgEA |

ATO T w71 qw, (28 9@ a« fawg & oy
e Y greaEedr| agAT, A w7 qAHEr, 4w
¥og, TH 85 7C AMT, AT O fyvdr Ay greaTaEn)
AT, qUUTAETT] QEIAT BT TAUAA, AT FE,
Fat wr qara

g favaeo :
afaw- o afqw <x, fog Toaw, afam 77 &
giaw wFT ST ATFAT, FATE F TATqT, AT 0F

&, Favere T MOy fluis gur gTEr aifgw
STEAT 4 IIAIT WS ATFAS, G407 AEGTF 05 qfow

FETRTT |
wqrfufiy wr spqmate

Foeny # A%, ABqT wF daw Rz-PAT ¥ g
T uF e & gin, fra & ximaw |

T ST T

b [y 4

Pl

T qu—2
AL —F
fw wfory

Y, FTAYR, WGTANG IU AHE, WY KT qwreriient,
farar aq g, 4@ grawrfor & whw, aTedl-auy, Weq
T, AT | TAT UE  [OTHTASY, T QU
yia, afydta ErAaey vty 0F gEdfea o (9Rw)
fa & freare, ofcfh da
Freafas® favdrao .

Tiefas  gam faga, wfea aqewa, qfwady,
g &w, graw gefafay g53 Ffwa &7 w0
WY gu Arefas gerr fyaw, wef sopen qofgr
w ¥ meafes gen foemr | et @ ate Qo
U qHIT qider, g7 @ AE 9T qEe GEAT &
T qH | QAT TR, ST GRS, qeafrs qar
afirn auf o} sfray (aremsf) w1 fadar qur awfoae
wfeger | el (smersit) @1, gforame | wEAY &
FTwal aqr Rfedt & fag ow aa sfemawy, ater,
HAFAAATT OF FAFAAIAr | TEAN AT FAAT 0T
aFeEs, Aife sawerw & WA § qfosdw, segese
T TR, IfeAvg o qfeqss, qg quTHEr |

afersr fwrgor

freerfier wom, shfi—fwr wam, ot &1 i,
F1AY IR A, Ty Ay, BAC AR, AT AR,
fafqamtd, w1l srotw STRA, 2T TATHST | IETO
sfafra, fyefas somaar )

fa® v

Haw AW FaQ N g, AT g
g UF ¥SEAW g9, wWrorell fafw aur g@ & qwwr

fafy 1 &aar 1 ofg qur frae awea | s
firdar &7 gwwETe |

g
wtforw srawe adwor
A faarat Aa% aqr q5s, swrferw seawer wefraroor
w7 dwqr, dx/P:dy}qmdz/r; T F

AHIFTOT T g, qawroir o8, Sfeaw s qaf-
wew, Naw wfe & avfw wmwr gdvwow, sy
afeaaer fafe arr go, gar &1 wifve fafy, fge
ot ¥ qE i e & faw aifir s
aRHT, T g & TG, AT TRE, o
Hfﬂ‘ﬂmﬂ
swqreas foedrgor oot wwarzy waTdRY
derene fafiat . ffavram areouw 9T E -
nRewdrr war wfoflw mitwrd o, frgmrfeafy
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(iqm mmﬁ) T qm—mw Fafrat | nmﬁ:r
frrwcor aqr mem-adw (weaer) fafud gran, wew-
feir (qareadt) fafe gro s afwel & P
TS | I BT (o7 quT 9w ) adr Awta ) shvdaa
fafr | dwrmens gamrerT: faeaga owr fagrd fam,
wwd#t From, mEAT dasa g

IETR AAFA FUIFLOT 6T GRTEHE G, ATIAT
T wAgg-fafaar |

FFYTT FATANA (FIA0H7) : FFLIU T AH0 60
gagq, fagm, amsza aw a¥w, fpanard agf, oy
gy wfrdfrg aar Tw g qfea, faEare gt
AND, OR, XOR, NOT vy faeqraa qAH HFTTE |
A HTATA qUT WEGaar<y safaat | vy ggfy
¥ gqT WEAy TR ¥ cqrATRIO |

gfafgg quist fafga qotel qar qefar, 1
afemam arafs qar g qubsl 1 freqr

| dunmens faRren gAeIaN d ga & faq g
qqT g A |

derens  fReegw ® oA I oAl wweare
dae whifudt & fam afuw Gl Ralkia FATRIA
(sirrreer) w7 famra
Fifasy o8 T TAHT.

wrfigs  frdws, sady, ST qar @
Ay agfaat o fggeaead fogm qur sws &
gHrFTn, faees & AdfwT, mw—-mpr & faerart
¥ gy frogy s afw

ArqeT TAVRLT, SEAT NATE F fa7 Rfwq? wr
wfw qEYELT, TN Y@, F0 KT 99, favg  garg,
fafadra qar ;. wafaer afy, Ig79 Tqr  Ffiem
gt wfg, dew v mas F o7 garg, whrfaeat
At fafy, 7 ava & faq gfeat w2 gdww

e et

arfasy ofrfrady
T -TdA—— 1
1. 7Y w1 faara

qauefts  aifass w1 gl e R
facxaw 1 dw, frgT qar fraT qreng, wfvaes w9,
affeders  (Tadd) 1 33 bl &7 IgEE, wE gar
agfaforeT €7l =1 Togew o aifw a1 e
s faedwer (o qur f5 emfam wife), At A
#yw wf o wifaw off afr, ora: frderer | geer
AT AGT SGAT FTAT | qAwlEE FIT ‘

2. 3rF aifasrs -

N fraratd wleewr A e, e frEw
iz fagfy, wrm frafor, Yoftr serrew. ek, svfiveer

Bﬁ‘( fawmdfsar ( Amsotromc) ﬂﬁ'&'ﬂ‘—*ﬁ'ﬁﬁf
wqY, UF A (Unioxicl ) wiew, arfa sfae,
AT, FEF qTyol R TEqr Aer A, dwA yhewer,
M aTdt w1 frwT, qreqw AfEFw faao, dwd
¥ dzA, gafadr fedr dqm sfaw, @ st oo
AR I T |, g T TFW, fawpfy o0
ghea T AT fAEAar Fagiw o it afwer, dgew
AFATAIST |
3. gsirfaady garg

W garat Y HIFAT AY g dHeqArd, Preashy
vard, Peeeiry axrat # A, frararg st frsiad A
a@, wET N qmet 8 o @) T~
g, WA ® FWT IO cefeew, qiaw e
dafaa axrd, fafaw gord? & awrea s

¢ Frator faamm.

A¥E # aw fawrww, 29T Wity oWl
I, AAAT GHIT AT q9iHa F7 arfas fadger |
38, 7, T T erea, o A, @ O 9 ) g
AT gz faai-E §t oa, £ 4 g1 N oy | Aa
YT YT FT ATANT | TEGU AT FT ey
I FAT T weAw | fin, smmgfedd, s st

w1 aexrd, feafy, stmem qar g gfosfr s
ferdrator |

5 fasior way .

IAATAA, AT qa7 foiaw, qaiaaT—Tfasr
e, WYAIArRY AgefiETer, e, G,
THAEST @ WA, S fremw,  @geA-we
fawsrmor, arfar S, OF a’rt@ﬁ‘ﬁw frarqror
Wi arer = Freaor—a At & faredrr, € oit ag e,
qqTH ATATEFAT AVAAT, BHF A{THFTAT, FAF HIH,
F HTYA, O A g-T[orar e Yz e,
arferdts quaer fiaw; @ sqeew: Y
ST ot feqerer fafyai, ofcge st
TRw frqw, i afcs dfer freed | ge ooR-
fradr: qrafaen fedo, qof quer @y qar gat-
AT Thrh | afegterr g2y |

6. FfawAT & 2%

yfrwfory (FgeR) @A, e afeawr, amr
FYTT WTOH—Brg, H—dw 101, &EF 1-2-3, §-
& arfweeror e wrifee wRwE ()

e rrmpr——

9T qF<—2
L. TR

o GeeaTe, fem T8 dwer ok, Somfiod
fraat & sy, . e afler, e ey, -
FTHREET, AAPHgAT AqT ¥ O M Hay
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2. Ao d’rom,imam;;w;

EBIRT FIAAAL, qur TIEA ASHIAN AR, HAL-
410 o eret FE-E30 Ko, it fors, Feafra o AT
qWGT, FSAT HIAX | q@o ATko JquT o ATHo
AT § 4ZT T, Geo Arfo YT ¥ g FraerT srfir-
Hred, dro Ahe AT ¥ YTWT—ATERIZA, TOT & Su
& WA, W Far deT frair, dofew fuw,
FEIAT qqr TFT A= :8vqor, AT IewdA q9q7 febmrem ¢
39, AT q9T AET THA, A & arieas faw o
wramg  qur sfafor A s, By W fereo
AT AT AAIA BAT AW JGT JTHT ATGAT |

3. FHT-HAT, TORA 9T FIRATTRAT

gF gar fafedt swn waq, fremfa gesf &
FoqT s, FoNfaa gar qET SACT IO Foar g
wr, semr-fafaafaa, frafor aer gagdt xegmm
st & @ faaw, fafeo faw, wm W@
v et & wew o fafawng, Fead freder
FoAT §q, wufed 9% qur q@, dwiw, wfeea qqr
sare gfwaral war frdmor v weftw e & Qo AW
qAT IO AGT, NATT a7 TAT 9% Hq4F,  ATEAT-
frfr, gagar gawis, Hiar wrT afosraq, T ol
Sell
4. Tof Ty quv Py @

ufyfopwar, @7 TarT FAT WHHTT, SFIS d9qT
gutfas warg, G4 t@d, W o, aeiw gag
TemE ity wftes ¥ fagia gur afaeree, st
A sk X ¥ wArg, WO, aqwdr afew | fasdg
feaw qur fager, Wi, oo, qrfeia qqr amardg-
Ay fper wlwe Gaai & 7 €99 BT AT, ATETT gt
g wit fagz wim wdal w1 Jama, amgfee
oY o1, TEFR aay, gare aqr iy ge & IUEnT,
fy AT AA T qe, HOAT AVIEA, QWA JUT
daw oA @3, fafirw faay wfr ddad 1 gamee of
aqean, fraes sean, fogg e & oafes
frdwa

wYRrY
TH-Ta- |
Y-
1. worrfaey  tfaey
(%) wor ey

oA AWE adqt sgrmEr  fawes, Il Jar
wrofy areet w1 dearT 1 TUHET wATECT | AT
gefvetr | A waEaTr sy qar AT
By, qoift B 1 wqdwl qar wfenfra 1w, oo
oy |

——- 1

(=) v frem

ey, cram € wife, e frdwis
gar sryeff, vntor vt aaftewzer gy g qwrfz A
§ Ig® AAAGHT, a7 fow aqr Wiy A wEEUTT,
T fdwtw, e, Afusy & fagtr yawt
adrTor |

(7) 3% fas afuah

AT Wror, Fyex avfrer, orgeE ¥ wew amyeff |
g3 i ar wfr &7 amgET & oadwr) gy fow
A aw qWr wfa, e SR (ITEd w6) o
2. fafsz and ey, a<r awr wqrfadta sowrfne
(%) fafwsz ardfend

AEFAGT-AF  quvr AT Igh yqafiee ) s
sy Ak awrw, s afy, v qfeadw, fagea
qT ATHT AT, AWIHE FH HAw, aw afwn F
YA AAANT ) Frrqﬁm?r fae, wqw Amefr greff
wfew WMaRr adrTal & 53 gawr
() &

at amad af, sadfe Ao, anf A gar
qAAE, faerrg | arg & feqT o TwrRw aqr @
darfimr, wraedr A4 Aq% AW | qréwT & fagta § g
TFT aaT AIAAT |

(w) wifadta sww frwmw '
FeRE & fugia & oedT qUT qrawqw F froe,
Iqrefrr weTwr frma & owmsgg (@fyaw)qafy, 9@d
dq & qa, frerg ga, & 9o Al A quredy, a9
T WE A
3. Ay swrw frwr
(%) sufaweo
IR BT SFLIELA--AT F1 IGO0, YIA 4,
A7 feedt g srfewtw, aveweqd safrdoaTdy,
fafre froda srfaswr gar Sfr-dve eafoww
qrdy | T AT IER AT AT

(a) feadn

SraeT Rerdr—ee Yar fog (feaz); frdar fox,
fawdm dfzw, ,

frRr smar-Bady frrda-og ar&nrefa A AQr
Wy AT | BT qRATHN | W FAFw (Feawwr) v
s g W7 a3 Perte T gdft At dmfor
forgRysor § Ae(sOAT— pefYr Trew Fr2T ey crar wrorfi
g |
(1) syt aay wrfas SwTe frde

R, aefte qar fegelta sfa TvTE F IR
ot T Rareedsr, st TCT oz, eyt gole
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vt warfiefy % fogta o, E2q-gyag qur eeanfaw
¥8rd aqat ¥ Tz afcdom, ok qf oo, oFw 59
W (@A), FAT-ATLR ST X HT XA | oo
aur fifaaw-fram g Jac yew s faweag,
eavfan gar wifs wrEgen, AW FFOQH w1 A
AT | AT faar & foag o @adta o

Ay o
4, fawa g7 1w
(%) feqr dan oo feaeyraea

feaw g & oy qF AT KT OF AT
AR | s fare o) guf, wfew fawz xv auE
garT | afefewy fafy oF gwwr i ) fama &
FIo faay U qe, 40w ¥ fguy Tt ww uf 9w
A ¢ SR, AT | GRER-AT AT T g
QF qIM 4qE 6 WEE qur SUHgd W
WA W, OF GAT TR TEE | sy R
g, e, Iwt #ia |

(W) arr faga

faesite faan g3 et AR | Krar-waArE Fraw
q frqu &1 faaw, G 61 fuw, Bew &1 fg® | 6
g5 SR TR | TEAf arr (Wo are) qftyw ¥
RIS GF & AT A (HTo Qoo THo) AW | Qo
ATTo, Hlo ATTo, GF o Hlo Ao qiegdfoftay qo
ARG AT | O HTLH | qfeorifaar  (Freagm<)
& fagme |
5. Paqa Qradfva Pagree qa gheomet fafipo
(w) fawa weawa fagrer

foreqran qTIT QW ARERH w7 @iHeer | faafe §
AT FHTE | eqTyfeen g¥a | gfw oF sfon fave
yarft Frewrar, arge oF WA qw | fage Te-
#w giw whter, Twde aafiwn 1 agraor | gadfae
TN ¥ A G |

Y QAT & qfGfT o qeEe qur RTRi
Gn FaY ) TaWer gy wgww aw fogow )
wwota |
() wfooret ferfortor

glengr fafeto gr wotw T fraw-adgta-
Atespar fraw, e faearg® faam qar <&-ofima framr
e glamm, cwiw wa€, owfw T, AW s
o F
6. avfra qa arfersta Dy
(%) woarrfawy

el w1 faom, ooREw qar ynfaasr yo
oRif | aualdy, €Fw, TAEE, qRATEAA TRH q9T

. = —

3t ofcads 1 sl ux five g, frew A
faaw o wrgrafon fave | awgfre da W syder ¥
forr ¥owzare afreon, wigw featte | grfas
% fag fwadw ooatr fageor, afvaaw  ofwer,
mafeavor, fifce s 2ta & fafies gwr w1
yyat-qft, wywETen, 3ag fogra | e 699 o
a1 Rfr wrfewa adeRy w3nn e,
Ho-Ffewn wATa gF TG FT AW |

(w) aifeasira wifedt

AT AR G | NG-ATYREGT xav[AaET |
qring off da &1 sowiy® wEg ) semaT
g ara g qeart & Prew # osvifas areom
mgtwgw gAN & € § oAt why, fewor s
AWTTRHT AT H HAETTHT |

YR %2
A%

1. s atfad-1

FT T Saar | M gww F KeATRIAT
wfafesar fagir 1 OF fadfry sETY wHIRTOT 67 g
e oy [reelta ATT-Aeg (TH) ] ared F g, G
fre ma ¥ wor, <Faw At draw | fawa w29 oF -
Foprr OfF®T grr aTrEdw U GHIT | AErHE
gwear 3 ofrerer wafy oforea 3 TRG & W qwowr
IAe |

2. FATER it [ G AT WYfadt
(%) v atfa-I1

fafafra qraw ¥ o, SrTedTel W gy, G W
Txa g g 1 WoRT W aRAT | greee
GTATY | A SR qEdAT UA (gl wwr gy W
e |
(=) oo Wt

TR SOy, TR woner, FOEFTT IR A
T HEAT | oE-nd  (THo-UHe) LMW, Hew
(Sro-sTe) qvH )
SCTATT SrAEAT FT €7 FHT Thaw 1, AT Tl | Wl
stren fagra qa SEgaaTT |

3. torfes wYfae

AT %% & o, weafe Ty e
¥R %7 Trafis fAIra | Ty SWTT qF Hifrae
FeuaT | e YW aqugy famry | wne-fama oF 9T
17 wrePtorr aearor, srforew geFow oq oo
sregtoer Ao T Agew | Wiadifr o ewdor
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Qo TR oL (lmfw #re) wr s fwmr Ll
AT 1 Aok Gha 2 MGFE sqaT OF wHwT wEe
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4. arfaty Afan

werqa A1fwara e ST, Agw S, wioflg g4,
anyl, qrawia q | qifr-aafas Hgfe g o
FANANT | TeaATR 4@y | ¥EAT o qq@ ey,
Ty T g wdeT ae | wfewy aw o e
faara | afedla q@ & @ faggarg | <ifew
w1 B AlTT—aHAAT T WG | frgy oo A dna
FI FATT | THT N7 07 #iglw =owator | aw@d
sy fadre & qit § Trafas arom  arfadaat P
F (07)-#1 1 AT fAe® Qa8 wagw, ATOE |
FAT FeqA | Tifasiy frgee

s, For Wrfamy oy stw eraewr Wifewy .
(%) wor it

™ %l w7 adiwo 0F gawY eeqEatear o
Fearr fma | QA A7 qred Fxwat | oo S99 oA
T2 wNew ey &0 T grmEr, ael & oafwer
S AfAE sweanr | FfEAr By Wi

(&) Bre srear sy

gix freza G737 1 Aa w1 yze fagrea—aaman
fagadetr. o agwres | afaaTawar & F9q7, FEEAT
T, MAGAT G0 0d  GIXGT I Jrhm oy
qrawar & safHs satEaT

6. weregifamy :

Fw qd aTg yIAAH —p-0—p (F-gr-a7) Tx
0->-n (qa-91-uq) Ftfasz) wads qx i
wfdeiers wae® PET (0% & &) JPET (7 qwf &7)
ud MOSFET (uw #f 0@ o § 21) | a®i1n wetaei-
frt—gea weam®, ¥ wriq fraw, avare ng Acawrq
qroofy | wwe af «ficed, g wfaoet (afawer), v
&% RIEAMNFAT TF FFT GIAUF |

arfeas
THF—T5— 1
sriaar

gftaw aafe g aeqrg-migear ¥ gt sfegar
gufee, ¥ waw & ®¢ F aglen 47, Argew 9T A
ATH GA, AXTA AT HAT TEIL F TS % A, Avfaaqy
qUERAT B, TR gacd aw, ffke-wm arfien
T, Triw AT gATGAY F2w, gTrat 17 wfoew wx)
F1 FHTar eaeaT, YFOE AT FY ATIRT AT HTGR
FIATT T, A fedm G A ST@AT B, wew H,
afawzer, sfagar § meaw ¥, qar @wwn  ada

L ety
f’wrﬁrﬁ SHB HiWLE e mﬁfm P (L T
Pifamr, wfim o Fafaa & yga gewdi ¥ gae
raw, qga denrl & www fquw qav s ¥
T, IFRA AT A, Srfmw s wow, qfesr-
wfre w3, SfaamT W47, AT FTSTgr, aF e
afdtmar T wiaer @ Fafiws g7, dzq %1 98K
wrqur 3177 Faufon, fadead qar ot & ¥=fa dan
SAw, WAT @ae T ayaq wimagr €27, I 9-
*for qau qar drate az7, gfifay aroge sgaer &
ATHIFT O 6 |

Atfaamia sqfaf:

gafg, sarfamrar, aavar, qatcqar, @aga gafqar,

quiqT, g% Sfamia, A BT NAW, FTA AT AT
AT A7 o gH T[T, JATq AR T Ay

(FoTAoqToT o0 ) ATRTT, TIA-TIFaAw AT g A,
qTH MUFR T Ag-Sr~ey GG A forg FE-g afw,
FRaR TR Gy AT E qqr g @k e, waean
HAFRFT & AP o faenT, Fafda-Qfarg apatiT,
azzrar & afwy, argd fafy aror wwww, sfewew
qarfyar, aFan &%, aaaw wided go amfefar
Aree ke, sfumaw gwifoar @ a9 aTHEE! *
Agd, ITATHT AHAT €Y gremy, g5 FOT Gww FIA1 K
qYTAT, BY HTHARH |

gagfesgy & amgfesga dew, 2ifas owq,
uHo qre qOHer, ART FiqEa wAfa®y, goqre Mo «&i-
Ao, onfaee awfagr sy, amefieg TaT Ao
safa®r, qaeq & gAfaag qQaw, 6T T aF-TTew
gz aqdl & fag g0 gao dYo qo adtaw, Fwfaar
HFTE 1AW A ga qgq Tfgaw o, s
FAAA-GUSAT TR T TEH JEATAL T )

Pragrezar qfvq@ qur oQmot ¥ atr gad gad,
TRARTR qardaa (o URo mo) T Fo Uxo o FAfWAT
Frwarengr ofvTy

avw G3aT F fAg wlERETE o7 adae e
gt gufa, 1% qlgw @ gaaT Seeqre, favmraan
Pafga-mife oo o Tast gufa, Femarim-faz-
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MINISTRY OF FNVIRONMENT AND FORPSTS

New Delhi, the 10th February 2001

No_. 1?011/03/2000-1FS-II.—-’1‘hc Rules for a dompetitive
examigation to be held by the Union Public Service Com-
mission in 2000 for the purpose of filling vacancies in the
Indian Foiest Service aie published for geneval information,

1. The number of vacancies to be filled un the 1esnlt
of tho examination will he specified in ithe Notice issucd
by s1e Commission. Rosenvation will be made for candidates
belonging 1o the Scheduled Casles the Scheduled Tiibes and
Other RBackwmd Classes in 1espect of vacancies us may be
fixed by ihe Goveinment. However, no reserved post foi
hysically Jisuble:] oepories  hins boon jdentified by the
overnment, * X

2. Every candwdate appenting at the Examinilion, who 1s
umerwise eligible, shall petmitied four attempts ol the
examination. The restiiction is effective from the examina-
tion held in 1941 .

IL’rovided thu_t this restiiction on the number of attempts
will not apply in the case of Scheduled Caste and Scheduled
Tribe condidnics who are otherwive ¢ligible.

Provided further that the number of attempts permissible
o candidotes belonging to Other Backwurd Classes, who
are otherwise eligible vhall be seven,

. Note I—A candidats shall be deemed 10 have made an
ttempt ot the examination if he actually  ppeus
in anv ong or mojc papers.

Note 2. —Ndlwithstanding the disquulilication /cancellation
of candidature the fuct of apperance of the candi-
dute at the examination will count ag an attempt.

3. The exomipwion will be corducted by tte Union Public
service Commi-sicn in the murner preseribed in Appendis |
1o these 1ules.

The dates on which and the places at which the exomina
tlon will be held shall be fixed by the Comumisslon,

4 A candidate mint be either
A} a eilizen of Indin On
{h) a sublect of Nepal, Or
(¢) n subiecl of Bhutan, O

(d) a Tibetan refugee who came over to Indin before
the 1st January, 1962 with the inlention of perma-
nenlly settling in India, ov

fe) o Ecrson of Indian origin who has migrated from
Pokistan, Burma, Srl Lanka. East African Couatries
of Kenys. Uganda, the United Republic of Tanzania.
7ambla, Malawl, Znaire, Fthiopin and Vietnam with
the infention of neimanently ssitling in India,

Provided that a candidate belopeing to catgworles (b), (c),
(d) and (e) above shall be o persoil in whose favour a certi-
flcate of eligibility has heen iscned by the Government of
Tndia.

A candidate in whose caose a cestificate of elicibihty if
necesssary may be admitted to the examination bat e offer
of appointment miny be given only ufter the necessaty eligi-
bility cerificde has heen insued 1o him by the Govern
m‘cnl of Indin

5. (a) A candidatc must have altained the nee of 21 vears
and must not have attained the aze of 30 veas on 14 Tuly
2001 i.e. he musi have bren born not emlier than 2nd July
1971 and not later than 10 July 1980,

thy The uppor swee limit prese thel above will bhe 1elaxa-
ble :—

(i) upto « masimum of five years if a candidate he-
Jonge tn . Scheduled Cute o1 a Scheduled Tribe:

(i) vt o masimum of throe vears in the case of candi-
dnteq beloncing to Niter Backward Clavses who are

7451 GI/2007

———

eligible to avail of ieservation applieable to such
candidotes;

(i) upto a maximum of five years If a candidate hads
ordinarily been domiciled in 1he Stale of Jammu
& Kashmir during the period from the st Januay,
19¥0 to the 3la1 day of December, 1989

0v) upto o maximum of thice yems in the case of
Defenve Services potsonmel disabled in operations
during hostilities with wny fureiyn country or in a
distuthed arcu snd 210oleased ay a conseguence thereof:

(v) uplo a moximum of flve yoars in the cuse of ex-
servichmend  including  Commdssioned Officers  dnd
YCO5/550 0 wha hove jendercd ot loast five years
Military Service as on st July, 20001 und have
bacn 1eloased (i) on cumplction of assignment
{including those, whose assignment iy due o be
completed within one year from 1st  July 2001)
athenvise than by way ©f uiwmissal or dischaige on
account of the misconduct or incfliciency or (ii)
on account of physicsl disability attributable 10
Militmy Service, or (iil) on invalidment:

(vi) upto a maximem of five years in  the case of
FCOs/85COs who have completed an initial perlod
of assignment of five vears of DMiliary Seérvice
us on Ist July 2001 and whose residnment has been
extended beyond five years and in whose  cwse
the Mini.ry of efence issues a certificate that they
van apply for civil employment and they will  be
released on three inonths notice on sclection {rom
the date of 12eeipt of offey of apnoiniment,

(i) upto & mavimum of 10 vears in the case of Llind.
deaf-nnte and Oathopacdically handicapped person.

NOTE T—Candidates belongineg 10 the Scheduled Cast
and Scheduled Tiibes and the Othe- Backward Classes who
uie wlso covered under any other cluvses of Rule 5 +h) above,
viz, those coming under the caterory of Bx-servicermaen, pei-
scns domiciled in the State of J&K. blind deaf-mute gnd
otthopaedically handicappzd etc. will b2 eligible for grant ot
cunmilative uge-relmation uader both he eategorics.

NOTF H—The term ex-seivicemen will apply 1o the per-
ne Who are defined py exseivicomen in tlie exsservicemen
{ Re-smployment in Civil Services and Posis) Rules, 1979 a4
ametrded from (me {o tine

|

NOTE 1ll-—1he age concession under Rule 5 (b) (v) und
(vi) will not be admissible 1o Ex-Servicemen and Commus.
gioned Offcers including ECOs/S8CDs, who arc released on
own request,

NOTF IV—~Notwithstanding the movision of  age-relaxa-
tlon under rule § (b)Y (vil) nbove a nhvsically handicanped
candidate will be considered to be elipible for appointment
onlv if he/he (after such vhvsical examington as  the
Government or appointing suthority, as the case mav he mav
presciibed) is found to satisfy fhe requirement. of mhysical
ard medjcal standards for the concerned Servicea /Posts fo
be wlocsted © the physically handicopp o candidates by the

Civernment,

CAVE A8 PROVIDEDY AROVE THU AGFE 1 TMFTS PRES-
C RIBEDY CAN IN NO CASE BE RELAXED

The date of hirth nerented b the Commission i that
entered in th Malricentation o+ Secondary  Sehinol T ~oving
C rrtificsle ot in r certific e o-oeniced by an Indian TTnjver-
v ope egnivatent to Monienliion o in an extract feam A
Repi 1 nf Metijcotates mvintained by 1 1Jaivereito whick
exlract must he cerfifisd Bo1ha woaper anthoodty of tha '_Tn?.
voarstly or in the 1tirhzr Scoondary /~oan eqnw’\len: amiin-
o eestific e,

No othet documsnt relatine baoars Yike horoscoars off
davite  bivthy ext ity from  Mee¥ipa) Corporation  Service
reconds and the 1t will he neoonted

The ecvmeavsinm  Motrienlatian /HHokar Secord vy Rvamina.
tion Ceptificne in this nart of the instruction include tre
alletn-tee  cortifizates mentioned .whove.
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NOTE 1 :—Candidates sheuld nole that only the dafe of
birth es rocorded wn the Matriculation; Secundary Examind-
tion Certificate or an rauivalent certificate on the date of sub-
mission of application will be nceepted by _thc Commizssion
and no subsequent request for its chanre will be considered
or pgranicd,

NOTE 2 :—Candidates should also nole that once a date
of birth has been cluimed by them and entered in the re-
cords of the Commission for the purpose ol tdmission to an
Examination, nu chanze will he allowed subsequently (or at
any other examunation of the Commission) on any grounds
whatsoever

6. A candidate must hold o Bachelor’s degrec with at least
one of the subjects, namely, Animal *lusbandiy & Velerinary
Science, Botany, Chemistry, Geology, Muathematics, Physics
Statistics and Zoology or o Bachelot's degree in Agiculture,
Forestry or in Fngimeenng of any Univerfly incorpora*ed by
an Act of the Centinl or State Legislature in India ot othes
educationul institutions esiablished by #a Acdt of Parlinment
or declared to be deemed as a Univer ily under Section 3
of the Unlversity Grants Commission Azt, 1956 o1 roesess
an equivalent qualification.

Note [ :—Candidates who have appeared it an examindlion
the passing of which would remder them educa-
tionally qualified for the Commiscion's examini-
lion bt have not heen informed of the results os
also the candidales who intend Lo appear al such
guialifying examination will also be cligible  fou
admission to the Bxamipation. Such candidwes
will be admitted to the cvunination if otherwise
cligible but their admission would be deemed o
be provisionnl and subiect to cnacellation f
they do not moduce proot of having passed the
requisite examibmtion  alonewith  the  detsiled
applbication whirh will be reqatired 1o be submitied
to the Commission by the ¢undidates who qualify
on the 1esult of the witten pait of the exumiaa-
Lion.

Note II:—In excentionnl ceses the Union Public  Seivice
Commission may treal a candidate who has mnot
any of the foregoing qualificut’ons, as o yualitied
cundidate movided 1hat he his passed examina-
tvong condintedd by the other mstitutions the stan-
dared of which in the opimion ol the Commission
justilies iy admission to the cxamination

7. Candidates muist pay thr fee prescithed in the Commis-
sion's Notice.

8. AN candidates in Government Service, whether in a
permanent or in temnorarv canacity or uq work-chareed em-
plovers othear than caanal or dailv rated emnlovees or those
serving nnder Pohlie Faternrigses will he reanired to submit
an underiatbing rhat thev have informed in writing to thelr
Head of Office /Department that they have applied for the
examination.

Candidates shonld note *at in csse 1 communication s
received finm  their emnlover by the Commiciion withhold-
ing permission to the candidates apoly'ng for ‘nppearing ot
the examination, their anplication will be liable to be rejec-
ted,‘candidature wi(l] be liable to be cancelled,

9 The decision of the Commission as to the accentance
of the aonlication of .+ cacdidate and his eljioihility or other-
wise for admission to the examinaton <hall be final.

The candiduies annlvineg for tha examination should encuie
that thev Il all (he elgbibiy conditions for  admission
to the exrtmination  Their adnrssion #( all the stoeey ot
examinition tor which they are admittad bv the Fommission
viz. Writtan Iaaminat on and Interview Test wril be purely
provieional enbiect to their sansfuineg the mesenibed alichiiity
conditiony TF a4 varificaiion at any fime boefora or aftey (he
writtrn avammation o Fateryisw Taai, 1 s fongn] Ihat threy
dn not fulfil anv of alisbility condiinns,  then cundidalur.
for the examuniton will be cancelled by the  “ommiesinn

—_ _—= T TS T N T

10. No candidate will be admitted 1o the examination
unless he holds o certificate of admission from the Commis-
sion

11. A cundidate who is or has been declmed by the Com-
mission (o be guilly of —

(i) obtaining support for hls candidoture by the follow-
ing means, namely :--

(2} offering illegnl gratificution to; or
(b) npplylng piessure ons o

¢} blackmailing o1 threatening to blackmail any
peison connected with +he conduct of the exn-
minption. o

1ii) Impersonating; oL
mi) procuring impersonation by anv person; ol

{iv) submitting fabricated documents or documenty which
have been tampered with; ot

(v) making sintements which are incoirect or false, or
suppressing material information; cr

(vi) resorting to the following means in connection with
his candidature for the cxaminition namely -

(4) oblaining copy of question paper (hrough im-
ploper means;

(b) finding ovut the particulars of the persons con-
nected with scerel work relating to the exami-
nation;

(¢) influencing the cyaminel,; o1

tvii) vwsing unfnir menns during ¢ examination: o1

(viii) wriling obscene mafters or diawing obscene shetches
in the sciipts; or

(1x) misbehaving in the examination hall including tear-
ing of the scripts, provoking fellow cxaminees 1o
boycott examination, creating o disorderly scene and
the like; or

() harassing or doing bodily barm (o the staft em-
ployed by the Commission for the conduct of their
eaumination; ol

(xi) violating any of the instructions issued to candidates
nlongwith their admission certificates permitting
them to take the evumination; or

(xii) attempling to commit or as Lhe case may be, abet-
ting the commission of all or any of the acts speei-
fied in the foregoing clauses:

may in addition to rendering himself liable to criminal pro-
secution, be liable :—

{a) to be disqualified by the Commission from the
examination for which he is a candidate; and /or

(b) o be debarred either permaaently or for a specified
petiod i~

(iy by the Commission from any cxamination or
selection held by them;

(i) by the Central Government from any employ-
ment under them; and

(¢) if he iy alreadv in service ynder Government {o
disciplinary uoction undcr the appropriate rules.

Pravided that no penalty under this rule shall be imposed
excent after —

(1) giving the candida‘e, an oppor'uni'y of  making
sich renresentation in writing us he may wish to
make in that behalf; and

(i) taling tha raprpeentation. if onv, enhmifted by the
candidaie  within the period allawed to him into
consideration,
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12. Candidates who obtain such minimnm qualifying marks
in the written examination as may be fixed by the Commis-
sion in their discretion shall be summoned by them for an
interview for a personality test;

Provided that candidates belonging 1o the Scheduled
Castes, the Scheduled Tribes or Olher Backward Clases
may be summoned for an interview for a personalily test by
the Commission by applying relaxed standard if the Com-
mission is of the opimon that sullicient number of candi-
dates from these communities are pot likely to be summoned
for intervicw for a personality test on the basis of the
general standaid in order to fill up the vacancies 1eserved
for them.

13. (i) After the examination. the cundulates will be
arranged by the Commussion 1n the order of merit as dis-
closed by the aggregate marks finally awarded to each
candidate and mn that order so many canchdales ns are
found by the Commussion to be qualilied by the examina-
tion shall be recommended for appoinfment up to the num-
ber of unreserved vacancies decided to be filled on the re-
sults of the examination.

(i) The candidates belonging to any of the Scheduled
Custes. The Scheduled Tribes or Other Backward Classes
may to extent of the number of vacancies reserved for the
Scheduled Castes, the Scheduled Tribes and the  Other
Backward Classcs be recommended by the Cc)mmisqiqn by
a relaxed standard, subject to the fitness of these candidates
for selection to the Service.

Provided (bat the candidates belonging to the Scheduled
Castes, the Scheduled Tribes and the Other Backward Classes
who have been recommended by the Commission without
resorting to any ielaaation/concessions in the eligibility o
selection criteria, at any stege of examinations, shall not be
adjusted ugainst tho vacancies reserved fm the Scheduled
Castes, the Scheduled Tribes and the Other Bachwaid
Clases,

14, The form and manper of communicution of the result
of the cxamination o individual candidates shall be decided
by the Commission m their discieton and the Commission
will not enter into coricspondence with them regarding the
result.

15. Success m the examination conlers no right {o ap-
pointment unless Government are satisfied after such en-
quiry as may be cousidered necessary that the cundidate
having regard to lis character and antceedenis, 1s suilable
i all respects for appointment {o the Service.

16. A CANDIDATE WHO QUALIFILS ON THL RE-
SULTS OF THE WRITTEN PART OF THE LEXAMINA-
TION SHALL BE REQUIRED TO INDICATE IN THL
DETAILED APPLICATION FORM IF HE/SHE WQULD
IIKE TQ BE CONSIDERED FOR ALLOTMLNT TOTHE
STATE TO WHICH HE/SHE BEILLONGS IN CASE HE/
SHE 1S APPOINTED TO THE INDIAN FOREST SER-
VICE.

17. A candidate must be in good mental and bodily health
and fie¢ from any physical defect likely to interfere with
the discharge of his duties as nn officer of the service. A
canddate who after such medical axaminatio as Govern-
ment or the appointing authority, as the case may be, may

rescribe, is found not to sutisfy these requircments will not
e appointed. Any candidate called for the Persommlity Test
by the Commission muy be required to undergo Part I of
the medical examination and the candidate who arg declared
sucessful on the basis of this examinaton, may be requiied
to undergo Part II of the medical examination. The details
of Part T and IT are given in the Appendix T to these
Rules. No fee shall be payable to the Medical Board by the
candidllate for the medical cxamination except in the case of
appeal.

NOTE—In ordei to prevent disappointment, candidawes aic
adviscd to have themselves examined by a Civil
Sufgeqn before u{pplying for admission to the exa
mination. Particulars of the nature of the medical
test to which candidates will he subjected before
appointment and of the standard required are piven
. Appendix T to these Rules. Yor the disabled

e e 5

ex-Defence Service peisonncl, the standards will
be relaxed consistent with requirements of the Ser-
vice

Altention is purticularly invited to the condition of medi-
cal fitness in mvolving a walking test of 25 kilometers in 4
hours in the case of male candidates and 14 kilomelers in
4 hounrs for female candidates

18 No Peison—

{a) who has entered into or contracted a marriage with
a person having a spouse living, or

(b) who huving a spouse living has cntered into or con-
tractedd o warrinp: with any person shall be eligi-
ble for appointment to Service

Piovided that the Central Government may, if satisfied
that such marriage is permussible under the personal law
applicable to such peison and the other parly 1o the mar-
riage and there arc other grounds foi so doing, exempt any
person from the operation of this rule,

19. Candidales are informed that some knowledge of
Hind: prior to entry into Service would be of advantage in
passing departmental examinations which candidates have to
tuhe after entry into Service,

20. Biief particulurs relating to the Seivice to which re-

ciuitment is bheing made through this examination are given
in Appendix-II. |

R. SANEHWAL
Under Secy.

APPENDIX |
SICTION |
Plan ol Examination

_The competiuve examination for the Tndian Forest Ser-
vico comprises .—

(A) The written examunslion consisung ot the iollowing

papers —
Paper I—Geneial I'nghsh 300 Murks
Pape) I—Generul krowledge 300 Marks

Papers 1L, IV, V wnd VI—Any two subjecis to be selee-
ted fiom the list of the optional subjects set out in para 2

below, Each subject will have two papuis.—--200 Marks for
cuch paper

(B) Interview tor Petsonality Test (Sec Section II of this
Appendix) of such cundidates as may be called by the
Commission— Maximum Maks : 300

2, Tist of optional subjects -

(1) Agriculture

(i) Agticultural Engineering
(i) Anilma] Husbandry & Veterinary Scicnce
(iv) Bolany

(v) Chemist1y

(vi) Chemical Engineering
(vii) Civil Enginecring
(vili) Forestry

(ix) Geology

(x) Mathematics

{(xi) Mcchanical Engineering
(xu) Physics
(aiil) Statistics
(xiv) Zoology
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Provided that the candidates will not be allowed to offer
the followlng combinations of subjects

(a) Agriculture and Agiculiural Enpy

(b) Agriculture and Animal Husbapdry & Veterinary
Science,

t¢) Chemistry and Chenucal Lngg.
td) Muathematics and Statistics.

(e) Of the Fugineering subjects viz, Agricultural bn-
mineering, Chemical Engineering, Civil Dngineering
und Mechanical kngincering—not more than one
subject:

CNOTE @ The standard and syllabi of the subjects men-
tioned above mre given in Schedule (o this Appendix,

_General @ 1. All the question papers for the examination
will be of conventional (cssay) type,

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

3. Lhe duration of cach of tho papars referred to nbove
will be three hours.

4. Candidates must wiite the papers in their own hand.
In no circumstances, will they be allowed the help
of a scribe to write the anwwer for them.

L

. The Commission have disgretion ta fiv gualilying
miks in any or all the subjects of the examination.

6, T2 o cundidate’s handwiiling js not ensily legible, dJe-
duction will be made on this aczount from the 1otal
marks otherwise accruing to  him,

7. Marks wil not be allotted for more supeilicial hnow-
ledge.

Y. Credit will be given for osdely. clfective and exact
expression combined with due economy of words in
all subjects of the examination.

9. In the question papers, wherevsr requited, SL units
will be used.

10, Cundidates should use only internationa] form of
Indian numerals (e.g. 1, 2, 3. 4, % 6. eflc,) while
answering question papeis.

t1. Candidates are permitled to biing and use battery
operated pocketl calculators, Loaning or inter-chang-
ing of calculatory in the Txaminaition Hall is not pep-
milted.

S51CTluN 11

Personality Test-- The candidate wifl be mterview by a
Board of competent and unbinsed observers who will have
before them a record of his careor. The object of the
Interwiev 15 to assess e personal suitability of the candi-
date for the Service. The candidate will be expected to
have tuken an intelligent intercst not only in his subjects of
academic study but also in events which are  happening
around him both within and outside his own state of coun-
try, as well as in modern currents of thoughts and in new
discoverias which should rouse the cmiosity of well educa-
ted youth.

2. The tcchmgue of the intervicw is not that of a strict
cross examination, hut of & natural, though direcied and
purposive conversation, intended fo reven] mental quantities
of the candidute. The Board will pay special attention to
assessing the intellectual curiosity, critical powers of obser-
vation and assimilation, balance of judgement and alertness
of mind, initiative, tact. capacity for leadeihip; the ability
for social cohesion, mental and physicol energy and powers
of practical application ; inteprlty of character; and other
gualities such as topogtaphical sensc, love for out-door lite
wnd the desite (o explore unknown and out of way placew

P i e

WCHEDULLE

The standard of papeis in General LEnglish and Genetat
knowledge wil be snch 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 brondly of the Honours Degree f:vel ie.
a level higher than the Bachelors Degree and lewer than
the Masters Degree. In tho case of Enginecring subjects the
lIevel corresponds to the Bachelors Degree.

 There will be no practicul examination in any of the sub-
jcets, ’

o

GENERAL ENGLISH

Candidates will be requirad to wrix» an essay in Enghsk.
Other questioms will be Jesigned to test their understandin
of English and workmanlike use of words, Passages wil
usually be set for summary or precis,

GENERAL KNOWLEDGE

Generul Knowledge including knowledge of curient events
and of such matlers of every dny observation and experience.
in their scientific. aspects ag may be expected of an educa-
ted person who has not made a specinl study of any scienti
ilee Subject. The paper will also mclude questiony on Indisn
Polity including the politlcal system and the Constitution of
Indin, History of India and Geography of a nature which
thc' candidate should be also to answer without special
study.

OPTIONAL SUBJECTS

Total number of questions in the question papers of op-
tional subjects will be eizht. All guestions will carry equal
marks. Each papcr will be divided inlo two parts, viz. Part A
and Purt B each part containing four questions, Qut of eight
questions, five questions are to be altempted, One question
in each part will be compulsory. Candidates will be vequired
to answer three more questions out of the remaining <ix

uestions, taking al least one question from cach Part. In
lhis wny, at loast {wo questiong will be ottempted fiom each

Pmt i ¢ one compnlsory guesiion plus one more.
AGRICULTURE
(PAPER—I)
Eeology and ity 1clevance to man.  natwial  esouces,
their sustainable management and conservation.  Physical

and social environment as factors of ciop distribution  amd
production, Climatic eluments as factors of crop growth,
mmpact of changing envicomment on cropping patlern ns jodi-
cators of environments. Environmetal pollution and asso-
ciated hazards to crops, animals, and humans,

Ciopping patleins in different agio-climatic zones of the
country. [(mpact of high-yielding und_short-duration varie-
tics on shifts in cropping patterns. Concepts  of multiple
cropping, multistorey, relay and inter-cropping, and their m-
portance in relation to food production. Package of practices
for production of impottant cereals, pulscs, oil seeds, fibres
sugar, commercinl and fodder crops prown during Khnrif
and Rabi seaons in different regions of the country,

Important features, scope and propagatiqn of various
types of forestry planiations such as extension, social fores-
iry, agro-forestry, and natmal forests,

Weeds, their chawacteristics, dissemination und :u_socia}ion
wilth vailous crops; their multiplications; cultural, biological.
and chemical control of weeds.

Soil—physical, chemical and oloyical propeibes.  Pro-
ceases and factors of woil formation, Modern classification
of Indian soils. Minstal and organic constituents of soils and
{heir role in maintaining soil productivity. Essential plant
nuirients and other beneficial elementg in soils and plants,
Principles  of soil fertility and its evaluation for judicious
fertiliser wse, integruled unutvicnt menagement. Losses of
nitrogen in soil, nitrogen-use efficiency in submerged rice
soils, nitrogen fixation in soily, Fikation of phowphorus and
potassium i soils and the scope for therr efficient use.. Prob-
Tom sefle and their 1eclamition methods.
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Soil conservalion planning on wutershed basis, Erodion
aod run-off mgnagement in hilly, foot hi]% andd valley lands;
proecsses and  factors  affecting them, nyland agriculture
end its problemis.  Technology for stabilishing agriculture pro-
Jduetion in nainfegd agiiculture avea,

Water-use efficicney in relation lo ciop moduction, cniterin
for scheduling iirigations, ways and means of reducing run-
ulf losses of nrigalion water, Drip and sprinkler irrigation.
Iyainago of waler-logged soily, qualily O{P irrigation water,
o(lect of industrinl efltuents on <oil and water poJiution.

Fum manugement, scope, imporiance and characteristics,
farm: planning, Optimum 1esource use and budgeting. Eco-
nomics of different 1ypes of farming wystems.

Marketing and pricing of aguiculturyl inputs and outputy,
price fluctuations and their cosi; role of co-operatives in
ugricalty economy; types and syvtems of farming and
{actors affccting them.

Agricultgral extension, 15 mpotlonwe it jole, methods of
cviluation of erlenson propammes, sodio-eeonomic  sufvey
and staluy of big, small, and marginal farmers and lundless
agticultural labourers; farm mechanizaiion and ity 10le in
agricultural production and rural employment. Training pro-
mammer for extension workers; lab-to-land programmes,

PAPER—]JI

Cell Theory, cell siiucture, cell orgunelles and iheir func-
ton, cell  divislon. nucleic acids—structure and function,
gene structire and function.  Laws of heredity, their signi-
ficance in plant breedings, Cbromosome structure, chromo-
<omal aberrntions, linkage and cress-over, and their signi-
ficance in recombination bieeding. Polyploidy, euploids and
aneuptoids, Mutation—micro and macro—and their rolc in
c10p improvement. Varintion componenis of vaiiation. Heri-
tablity, sterility and incompatibility, classification and their
application in crop impovement. (‘y‘topla-gmc inheritanee,
sex-linked, sev-influenged und scx-limited characters.

History of plunt biceding. Modes of 1eproduction, selfing
and crossing techniyues. Origin and cvolution of ciop plants,
cenire ol oiigin, Jaw of homologous series, crop genclic 1e-
sculces—conservation and utilization. Application of p.inci-
pleg of plant breeding to the improvement of major field
crop:. Pwe-line selection, pedigree, maws and recurrent selec-
lions, combining ubility, its stgmficance in plant breeding.
Hybrid vigour nnd fts cxploitation, backcross method of
bireedimg. breeding for disease and pest iesistance, role of
interspecific and intergencric hybridization. Role of biotech-
nology in plant breeding, Trapoved varieties, hybiids, com-
posites of varfous ctop plants.

Secd technology, ils importance. 1ufferent kinds of seeds
and their seed production and processing techmiques. Role
of public and private sectols in secd production, processing
and markeiing in India. )

L

Physiviogy and ils significanee in ugriculiure  Imbition,
surface tenston, diffusion and osmosis. Absorplion and trans-
location of wuler, Lanspiration and warer ecopomy.

Enzymes and plonl  pigments; photosynthesis—modern
concepls and factors affecting the process, aerobic and non-
aerobie respiraticy; €, € ond CAM mechanisms,  Cacbhohy-
drate, protein and fut metabolism,

Growlh and development: photopaiodism and  versaliz i
tivn, Auxins, homoenegs, and other plant regulatois and their
mechanism of action and importance i agricolture Physin-
logy of seed development und germin uion; dormancy.

Climatic requirements and cultivation of major  fruils,
plants, vegetable crops acd flower plants; tho package of
practices and their scientific basis. TTandling and marketing
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problemy of Yivifs and vegetables. Principal methods of pre-
scrvation of important fruits and vepgeiable products, proces-
sing {echniques and equipment. Role of fiuits and vegetables
in human nutrition. Raising of ornamental plants, and de-
sigin and layout of luwws and gardens,

Diseases and pests of field vegetables, orchard and planta-
tion crops of India. Causes and classification of plant pests
and diseases, Principles of contiol of  plant pests and
diseascs. Biological control of pes's and diseases. Integra-
fed pest and discase mangoment. Epidemiology and  fore-
casting.

Peiticides, their foumulations and modes of action, Comt
patibility with rhizobial injulants Microbial toxins.

Storage pests und discases of ceceals and pluses, and their
conirol.

Food production and consumption Giends in India. Na-
tional and Intecnationa! food policis. Production, procurc-
ment distibution and  mocewing coiastinints.  Relation  of
f(_)od production fo national dietary pattern, mojor deficjen-
cies of calorie and protein.

AGRICULTURAL ENGINEERING
PAPER-T
Section A

1. 8oil and Water Conscivation : Scope of soil and water
cm}serw\tion. Mechanics and types of erosion, their causes.
Rainfall, runofl and sedimewtation relationships and * their
mctmnemenr. Soul ¢rocinn control measures—bological and
eugince ing inelud pe sheam hank protectionsvegelalive bar-
Dels, conteur bunds, contonr trenches, controur stone walls,
contour  ditohes, terraces, oulléts and grassed walerways.
Gully contiol stiuclures—temporaiy and permanent-—dJdesiga
of permanent soil consetvation struciuses such os chute, drop
ared Jrop infet spilways, Design of farm ponds and percolation
ponds, Principles of flood control-fload routing, Watershed
Meunzgement—investigation, _ planning and implcmentation-—
sxlection of wiiority mreas and waler shed work plan, water
hurvesting and moisture conscivation. Land developmont—
levelling, estimation of carth volumes and costing. Wind
Erosion process—design of shelter belts and wind brakes and
their management. Forest (Conservation) Act,

2. Arial Photograpby and Remois Sensing: Basic charac-
trristics of photographne images, inte) pretation Kiys. equip-
nent for interpietation, intaygery interpretation for land use,
geelopy, soil and forestry,

Remote sensing—merits nnd demeriis ol conventional and
lumste senvng approaches.  Types of salellite images, funda-
mentals of salellite image interpretation, techniques of visusl
and digital inteprezations for soil, water and land use manage-
ment. Use of GIS in planning and development of watcr-
sheds, forests including forest cover, water resources cte,

Seclion B

3. Irrigation and Diainage : Sources of water for srriga-
tion, Plaoning and design of minor iriigaiton projects. Tech-
niques of measuring soil moisture—Ilaboratory and in-situ.
Scil-water-plant 1clationships, Water requirement of crops.
Plunning conjunctive use of surface and giound water, Measure-
meut of frigation water, measuring devices—orifices, wairs
:nd flumes, Methods of irrigation—surface, <prinkler and
duip, fertigation, Irrigation efficiepces and their cstimation.
Design and consiruction of canals, fietd channels, undergronnd
pipelines, headzgates, diversion hoxes and stiuctures for road
crossing.
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Oceurrence of ground water, hydiauhcs of wells, types of
wells (tube wells und open wells) nnd their construction.
Well development and tosting. P'umps-types, selection amd
installation. Rehabulitation of sick and falled wells,

-

Drainage—-Causes ol watetiogging and salt problems, Me-
thods or dramage— diamage or nngaied and vmmigated tands,
design of suitace, sub-suirace anyg verucal drainage systems.
lmprovemene and minzauon o pour quality water. Reclama-
tion ot satine and athatt ~ous, Beonomucs of imgation and
draipage systems.  Use of wasie waer tor umnganon—stand-
args or waste water for sustoined nngation, feawibility  and
€conomicH,

4, Agricultmial Stiuctuies @ Sie seicction, design and cons-
tinction of tarmstesd—1larm house, cuttle shed, dawy ban,
poultry shed, hog nousing, maclmery and implement shed,
spoLage structures for 1oo prams feed wnd lotage., Design
and construction of fences and farm roads. Sicuciures Ior
plant cnviropment—glecn howses, poly houses and shade
pouses,  Common budding muternals used m. construction—
timber, brick, stont, nLles, conuete ete. and their properties,
Water supply, dramdge and sanitation systems.

PAPER-1I
seclion A

1. Farm Power sud Nlachinety @ Agucaliaal mechamza-
ton and its scopt  Soulces ol tuwm power—umumate and
electro-mechanical. Thetmodynumics,  ¢construction and
working of Internal combusuon  engimes, Fucl 1gmtion, Jubri-
cation cooung and gove ming sysiems of IC eogines. Different
{Vpes OF fraviors and povel ulids, FOWLT 1A0sMUs10n, gioutld
urive, power take off (p.L.0.) and conrol systems. Operation
and maintenance of farm machinery for primary and second-
ary tulage. [raction theory. howing, trauspanung and inter-
culture 1mplements and tools. Planl piotection ¢quipment—
spraying and dusting, Harvesting  threshung  and
combinng  equipment. Machinery for earth  mov-
ing and land  development—iuzihods und  cost el
mation. Ergonomics of wmuan-mpchimne system, Machinery for
horticulture and agro-forestiy, feedy und loruge. Haulage of
agricaltural and forest produce

2. Agro-encty ;b nergy tequilements of agieulunal opena-
tions and agro-processing. Selection, installation, safety and
maintenance of clectric motots for apiicultural applications.
Solar (thermal and photovollaic), simnd and bio-gas enecrgy
and their utilisation in agriculture. Gasificalion of biomass
for running TC engines and for electric power penciation.
Encrgy efficient cooking sloves ard alternate cooking fuels,
Distribution of electiivity to) apuicultial and nero-industian]
applications.

Seelion B

3. Ancwltural Prowess Bmnmeesg . Post haivesl technology
of cropg und its scope. Bngincering propeities of agricultural
produces and by-products. Unit operations—cleaning, gradup,
size teduction, densification. concentintion, drying/dehdra-
tion evaporation filtration. ficezing nnd ptchaging of a:g'['lcul-
tural produces and hy-products Material handling _equipment
belt and screw conveyoss, huchet clevalos, theiv capacily
and power requircments,

Processing of mulk und dairy  producis—homolgenicution,
cream separation, pusleurizalion, steiilization, spray — and
roller diying, butter making, ice ¢ream, cheese and shiikhand
manufacture. Waste and by-pjoduct utilization—rice husk,
tice bran, sugarcanc bagasie, plant gesidues und corr pith.

4. Instumentation aud compuler applications in Agricultu-
ya} Engineering : Electronic devices and their characteristics—-
1ectifiers, amplifiers, oscillators, multivibrators. Digital -
cuits—sequential and combinulionul systems. Application of
microprocessois in data scquisition any! control of agicul-
tural engineering processes—measuiement systems for Tevel,
flow, sirain, force, lorque, power, pressure, vaceum — and
temperature. Computers—inlroduction inpiit foutput devices,
central processing unit, memory devices, operating systeins,
processors, keyboards nnd printers. Algouithias, flowchort spe-
cification, programme translation wnd problem analysis  in
Amicultuial Tnginearing Multimedin and  Audio-Visual aids.

ANIMAL HUSBANDRY AND VETERINARY SCIENCE
PAPER |

l. Ammal Nutilion—Energy soutces, eneigy, mctabolism
und requirements for maintenance and pioduction of mill?
meat, eggg and wool, Evawation ot feeds as sources o
energy,

1_.3 1rends in protein nutiition : Souice of piotein rmeta-
bolism and synlhests, protein quuniity and qualily 1 rela-
tion to iesnirements. Energy protemn ratios 1 1auon,

1.2 Mincrals in animal diet : Sources, funchions, require-
ments and their relationship of the basic minerals nutrients
mclwling trace elements.

L3 Vitamins, Hormones and Growth Stimulating, subs-
lances ; Soutces, fuoctions, requirements and mter-relationship
with minernls,

1.4 Advances in Ruminant  Nuliition—Dairy  Cattle :
Nulrients and their metabolism with reterence to milk pro-
duction and its composiion. Nuinent requroments for ca.ves,
heiters, dry and mulking cows and buitasoes, Linulatwns of
lation and broilers at different ages.

.5 Advonces in Non-Ruminant Nutrition—Poultry—Nut-
nents and their metabolism with 1efeience to pouliry, meat
and egg production. Nutrients 1cquirements and feed formu-
lntion and broilen. at different ayges,

1.6 Advances in Non-Ruminant Nultition—=Swine—Nutri-
cnts and their metabolism with spec.a] rercience to growth
and quylity of meat production, Nutiient requirement and
feed formulation for baby-giowing und fimshing pigs.

1.7 Advances in Applied Animul Nutrition—~A critical
review and cvaluation of feeding experiments, digestibility and
balance studics. Feeding standards and measures of food
encigy. Nutrition reguirements for growth, mamtenance and
production, Balanced rations.

2. Anuwnal Physiology

2.1 Growth and Animal 1M oduciion—Pienatal and postnatal
growth, maturation, growth curves. mecasures of growth, fac-
lors affecting mowth, conformation, bodv composition meat
quality.

2.2 Milk Pwduction and Reproduction and Digestion :—
Current status of hormonal control of mammary develop-
ment milk scciction and milk ejection. Male and Female re-
production orgun, their componenty, und function. Digestive
organs and their functions.

2.3 Euvironmental Physiology : —-Physiological relations
and their regulation; mechanisms of adaption, envirommnental
fuctors and regulatory mechanism involved in animal be-
hgviour. methods of contiolling climatic stiess.

2.4 Semen qualily : —Preservation and Artificial Insemina-
tion——Components of semen, composition of spermatozoe,
chemiceal nnd physical properties of ejaculated semen, factors
affecting semen n vivo and in vitro. Factors affecting semen
production and quality preseivation, composition of diluents,
sprem concentration, transport of diluted semen, Decp
Freezing tcchniques- in cows, sheep and goals, swine and
poultry. Detection of oestius and time ol insemination for
better conception.

3. livestock Production and Munagement :

3.1 Commesciul Dairy Fuiming-—Compatison of dmry tarme.
ing in India with advanced countiies, Dairying under mixed
furming and as u  speciolised fammg, econdmic dairy farm-
ing, Staiting of n dauy farm. Capital and land requirement.
organisation of the dairy farm. Procurement of goods, oppor-
tunities in dairy farming, factors determining the efficienc
of dairy animal, Herd rvecoiding, budgeting, cost of mle
production; pricing policy; Personnel Management, Develop-
my Piactical und Fconomic ration for «airy cattle;  supply
of preeng throughout the year, ficld and fodder requirements
of Dairy arm, Feeding regimes for day and young stock and
bulls, heifers and breeding animals; new trends in feeding
young and adult stock; Feeding recotds,
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3.2 Commercial meat, gy and wool production—Deve-
lopment of mactical and economic rations for sheep, goats,
1gs, 1abbits aul poullty Supply of greens, fodder regimens
or youflg sad matwic siock. New tiends in enhancing pro-
duction and management. Capital and lund requirements and
sOCiO-cconoglic cungept.

3.3 Feeding und management of animals under drought,
flood and other natuial calamities,

4. Geneties and Animal Brecding

Mitosis and Meiodis; Mendelion inhetitance; deviations 10
Mendeliun pgenetics; Expiession of genes; Linkage and cross-
ing over; Sex deteimination, sen influenced and sex limited
characters; Blcold cvps and polymorphismy Chromosome
abberstion?; Gene qnd s snuctute; DNA as a genetic mate-
rial; Genetic code and protein synthesis; Recombinant DNA
lechnology, Mutstions, types of mutations, methods  fol
detectine mutatons and mntalion  rate.

4.0 Populution Genetics Applied 10 Animal Breeding

Quantitative Vs, qualitutive traits; Hardy Weinberg Law;
Population V. individual; Gene and genotyple frequency;
Force, changing cene {requency; Random drift and small
populations; Theoy of palth coelficient Inbreeding, methods
of estimatiny wbreeding cocfflicient. svedems of inbreedine;
Effective pooolution <ize: B eeding value, estimation of breed-
ing vahie, dominunce and epistatic deviation; Partitioning of
varintion; Genolype % environment correlation and genotype
Y envitonment mtzraction: Role of muliiple measurements:
Resemblance betwecn relpives,

4.2 Breedineg  Systems

Heritability. 1epeatabilitv and senetic and phenotypic cor-
relations th-i- method. of eshimation and mecision of esli-
males, Aids to o lection and their pelative merits; Individual.
pedictee, fami'y and within family selection; Progenv testiny:
Methods of sclection: Censtruction of selection indices and
their usesr Comnwanive cvalustion of wenclic gains through
varions selection wethods; Tadirect selection and Correlated
respomaer Inhreeding, nnereding. cross-bieeding and syntheais
of breeds; Crossing of ipbred lines for commercial produc-
tion: Selection for penctal and spegific combining ability:
Breedine (O threshold haracters

PAPFR It
1. Health and Hysienc

1.1. Histology and Histological Techniques :

Stains— hemicals ¢lassificarion of stains used in biological
work—-princinles of sfvining  tissnes—rnordants—nroaressive
& regressive stains—differential staining of cyloplasmic and
coungctive tissue  element~—Methods of prevaration  and
ptocessine of tissues—eeloldin - embedding—-Freezing mic-
rotomy—Nlici e net —R-isht qield mieraecone and elacihion
microscone, Cvtology—stiucture of cell, oraanells & Inclu-
sions: cell division—cell {vpes—Tissues und their classifica-
tion—cmbrvonic an'd adutt  tissues—Compsaraiive  histolopy
of areong —vacculni, Newvous.  digestive,  vespitatory,
musculo—skrleral al  mogenital © syslems—- Frdoerine
olands—Intconument —sense orpgans

1.2 Embryology

Fmbrvology of ver-ebrafes with specia] refercnce to aves
andd  domestic mammals—eaametogenesis—Tfertilization——pgeim
Liver-~foelnl membranes & placentauon—-{ypes of placenta
in domeatc mam el — Peedolony-—twing & vinning —
orranogehess—~ ¢or 1 fav darivafives—endndaimnl,  meso-
dermal ard ccto loomal derivatines—

1.3, Bovine Anttom-—Regiondd Apatomy

Paranosal sinwre, of OX—surface anatomy of saliviy
glunds  Regivnal andomy of inleaorbital, moxillary. mandi-
buloalveolar, muntnl & cornnal  nerve block—Regional
onatomy of puavertebnal naves, podental nerve, medion,
ninar & rudhial nerves- tbinl o fibular and digital  nenves
Cran'al neevee —straetures iovolved in epidural anaesihesiu—
sonerfieinl lympeh nodes—ewm face apatomy of visceral orgars
of thoracic ahdaminal and  pelvie  cavities—comparative
features of locomotor anraratue & their application in the

hiomechanics of mammalin hady.

1.4 Anatomv of Fowil -

Muscido— shelehd sy 50 m —fuuctjonal auntomy in jelution
lo respiiation and fying, digestion and cgg production,

1.5 Physiology of blood and - cwrculation,  respiration:
exeretion, Endociine alands in health angd  qisease,

1.5.1 Blood constitnents

Properties and functions—blood cell  formation—Hasmo
globin synthesis und chemistiy- —plasima proteins production,
wclassification and properties; coagulation of blood; Hacmor-
rhagic  dicorders—anticoagulants— blood roups—Blood
volume—Plasma cvpandrrs——Bulfer systems in blood., Bioche
mical tests and their significance in disease diagnosis,

1.5.2 Circulation

Physiology of heatt,  cudiie cycle—heart sounds, hean
beat, electrocandiogrums, Work and efficiency of heart—
eflect of iong on heml funciion—muctabolism of cardiac
muscle, nervous and chemical regulation of heart, eilect of
temperature and stress on hecaif, blood pressure and hype-
tension, Osmotic regulation, arterial pulse, vasomolor 1egu-
lation of circulation, shock, Coronary & pulmonary eir-
culation - Blood - Brain  bairier - Cerebrospinal fluid -
cirgulation in birds,

1.5.3. Respiration

Mechanism of respication, Trunsport and  enchange of
gases - nevral control of tespuation - chemorgeentors «hy-
poxidt - respiration 1 birds

1.5.4, Bxcretion

Stoucte and  function of kwduey - formation of winc -
methods of studying renal functivn - yenal regulition of
acid - base bulance;  physiological constituents of wipe -
rennj failure - passive venons conecsfion - Ulinary 1ecrea-
tion in chichen—Sweail glands and theb function. Bioche-
mical fests Jar wminay dvsfunction

155 Fodooine elands ¢

Fgmutiunul dismders theh symploms and diagnosis.  Syn
thesis of hoimones, mechanism and control of secretion—
Lormonal tecemots— classification :nd  function,

16. General krowledge o phormacology  nnd therapeutics
of divgs e

Cellular level of pharmacodynamics and pharmacokine-
tics-——Drugs acting on fluids nd electrolyte balance—drugs
actine on Autonomic nervons svst~m—NModern concepts of
anuesthesin and dissocivtive anaesthetics—Amtocoids—Antimi-
erghials and princivles of chemotharony {n microbial injec-
tionr —use of boimones in therapsutics—chemotherany — of
puresitic  infections—Dru and  economic persons in  the
Fdible tissues of animafs- -chemotherapy of MNeoplastic dis-
€a50s.

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

Assessment of pollution of wuley o and soil—Impor-
tunce of climate in animal healih— eflezt of envivonment on
animsl Tunchion and performarce—ielationship betwesn  in-
dustrinlisation and animal asviculture——-pnimual honsing  re~
quirements for epecific coteroriey of domestic animuls viz.,
pregn:int cows & sows, anfking cows, brailer hirds—stress,
stroin & ¢ e foctivity in orelydon 1o anima] habitation.

2. Animal Diseases :

2.1 Pathooenesis, symptoms, bostmottum  lesicns.  diogh

nosis, and control of infection disearey of cattle, pigs nd
poullry, horses, shecp and  goats

2.2 Euologv, svmntour., digpnos s, tredlment  of  pro-
duction disenses of cattle, pie and povliry
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23 Deficleney dizrases of demestic animals and biid.,

2.4 Dingtosiy and tteament of nonspeciic condition Tike

impaction, Dloat, Diarihocu, Tadigestion dehydiation, stroke.
polsioning,

2.4 Dingnosis and trcaiment of newological disorder.

2.6 Minciples and methods of immunisation of anim. s
against specific diserees—hard immunity—disease free zonz
—*zero’ disense concept—chemoprophylaxis,

2.7 Anaesthesin —local. regional and genetal—-preznasthe-
tic medication, Symptoms and surgical intetference in {inc-
tures and distocation, Flernia, choking, abomassal disp! rco-
ment—Caesarian operations, Rumenotomy—Castrotions,

28 Discase javestigntion techniques—Materinls for Izbo-
rulory investigation—Fstablishment Animal Health Centres —
Dizense free 7one.

3 Veterinary Public Health

3.0 Zooposes;

 Inssification. defnition ; role «f unimals «nd birdg in
previlence and iransmission of 7oonotic dicenses-—--occup-
tional zoonotic disenses.

1.2 Epidemiolegy .

Principles. deflnition of epidemiological terms, upplication
of epidemiolopical measutes in the stody of disclses and
disease contiol. Epidemiological feitures off air, water and
food homne infections,

A3 Veterinary Jurisprudence :

Rules and Regulatlong for improvement of unimal gquality
and prevention of nnimzl diseases—-state and control Rules
for prevention of animal and animal product borne disenses—
SP. C.A-—veterolegal cases—certificates—Materials  and
Mcthods of collection of nmples for veterolega]l investigo-
tion.

4, Milk and Milk Prodoct Technology
4.1 Milk Technology :

Organization of r1ural milk procurement collection and
transport of raw miik,

Quality, testing and grading raw mulk, Quulity Stowage
prades of whole milk, £kimmed milk and cream. Process-
ing, packaping, storing, distribuling, maukcling defects an.d
their control and nutritive properties of the following milks -
Pasteurized, standardized, toned, double toped, sterilized,
homogenized, reconstituted, ecombined and flavoured milks.
Pieparation of cultured milks, cultures and their mana.c
ment, yoghurt, Dahi, Ta«si and Srikhand.

Prepamation of llavoured and sievihzed milks. mej hlun‘d-
ards, Sanitation requirement for clean and safe milk and
for the milk plant cquipment,

1.2 Milk ™alduets Technolosy -

Sehection of tow matennds, assembling, production, prove
sing, storing, disinbuting and marketing mitk products sech
ay Butter, Ghee, Khoa, Channa, Cheese ; Condensed, ovapo-
vated, dried milk and baby food; Ice crenm and Kulfi; by
products 3 whey products, botter milk, Iactose and casein,
Tosting, Grading, judging milk poducte-—BIS and Azmaih
cpicibcations, legal standards, guality control nubitive pic-
ravtice. Packaging, processing and operational control Coste,

5. Meat Hyriene and 'Technology :

5.1 MNeast Hygiens

51,1 Ante motlem cue snd management of food ani-
mals, stuaning, slanghter and dressing operations ;  abattoir
tegoirements und  designs ;. Meat inspection procedures and
judgement of carcass meat cuts—drading of carcasy meut
cuts-—dutics and functions of Velerinacians  in whealesom:
meat production.

5.1.2  Hygiwnic methods of handling production of meat-—
spoilage of meal and control measures—Post slaughter phy-
sicochemical  chsnges in meat and factors thar  influence
tnem---Quality  improvement methods—Adulteration of meat
and  defection—Regulntory  previsions in Meat trade  and
Industry,

5.2 Meat Technolopy

52,1 Physical ainl chemical chaiacterlstics of meat—met
emubsions—mcthods of preservation of meat—curing, can-
ning, irradiation, pnckaging of meat and meat preducts 1 meet
products and formulations,

53 Byproducls

Shwghter house by products and their utiisation—FEdible
and inedible byproducts—social and economic implications
of propar utilisstion of slaughter howse byvproducts—Organ
product- for food and pharmacenticals.

54 Poultry Products Technology

nutritive  value of poultry
management.  Slanghtering
meat, cnd

Chemical composition und
meat, pre slaughter care and
technigues, inspection, preservation of powltry

moducts  Lepal and BIS standards.

Structure, composition and nutritive value of ogps.  Micro-
bial spoilave  Presorvatichy  wnd  mointenonce. Matketing
of poultiy meat, epos tnd products.

55 RabbLy/lr Animal [arming, —Cale and management
ol 1abln mest produclick.  Disposal nnd utilisation of fur
and wodt il gecyehng of wasle by products.  Ghading, of
wool,

f. Extension.—Basic philosophy, objectives, concept and
principles of cxiension. Different Methods adopted to edu-
cate farmers and rural conditions. Generation of techno-
logy, its transfer and feedback, Problems of constiuints in
transfer of technologv. Animal hushandry programmes for
wiral development,
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1 Mucrobiology and Plant Pathology —Viruses, bacieria,
ind plasmids—structure and reproduction. General account
of mfechon  Phytoimmunology.  Applcations of  pucro-
biology in agneulture, industry, medicine ang pollution con-
trol in zun sl and water.

[mportant plant diseasey caunsed by viruses, bacteria, my-
woplasma, fung and nematodes. Modes of mfection and
dissemmation, Molecular basis of infection eand disease re-
Jstence /defence  Phymology of parastismn and control mea
~wures  Fungal toxins

2 Cryptogams —Algne, Fungi, Bryvophytes, Pteridophytes
—structwe and reproduction from evolutionary viewpoint
Distribution ot Cryptogams In India and thcir  econommc
potential

3 Phanciogams ~Gymnosperms Concept of Piogy-
-nosperms  Classfication and distnbution of Gymnosperms
Silient featurgs of Cycadales, Coniferales and Gnetales, thewr
structures and Teproduction, General aeconnt of Cycadofile
mles, Hennetitales and Cordartales

Angosperms ——Systematics  anitomy  embiyology  pely

nology ond phylogeny

Comparative account of various systems of Angosperm
Classification Study of uangiospermic fumlheh——Magn.om
veac, Ranunculeceae, Brassicaceae (Cruciferae), Rosaceae.
Legummosae, Euphorbiaceae, Malvaceas, Dipterocurpaceac,
Apaccac (Umbelliferae), Asclopiadaceae, Verbenaceae, Sola-
naceae, Rubiaccac, Cucurbitaceae, Asteraceas (Compositac)
Poaceae (Gremmeae), Arecnceaec (Palmae), Lilinceac Musu
tene, Orchidaceae. .

Stomia and then types  Anomalous secondary growth,
\natomy of C 3 and C 4 plants.

Development of male ond female gemetophytes, polling
uon, fertilizatton  Endosperm—Its development and function
Patterns of embryo development  Polyembrvony apomyxis
Applicrtions of palynology.

4 Plant Utity and Exploitation —Origin of cultivated
plants, Vavilovs centres of ongin  Planls gs sources for
food, fodder, fibres, spices, beverages, drugs, marcotics, m-
seeticides, timber, gums, resins and dyes.

Latex, cellulose Starch and thelr products
tmportance of Ethnobgtany in Indian context
tation Botanucal Gerdens and Herbarla,

Perfumery
Energy plan

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

Paper—1II

1. Cell Biology.—Techniques of Cell Biology. Prokar
yotic and eukaryotic cells—structural end  ultrastiuctural
details, Structure and function of extracellular matrix ot
ECM (cell wall) and memberanes—cell adhesion, membranc
transport and vesicular tremsport, Structure and function of

8—451 GI,2000

coll mganelle, (chloroplasts, mitochondua, ER, ribosomes,
endosomes, lysosomes, peroxisomes, hydrogenosome). Nu-
cleus, nucleolus, nuelear pore complex Chromatin and
nucleosome  Cell signalling and cell receptors  Signal trans-
duction (G-1 protems, ctc) Mitosts and merosis . molecular
bass ol well cycls  Numercal snd structmal varabons in
chromosomes and therr sgmficance Study of  polyiens,
lampbrush and  B-chromosomes——structure,  behasviour and
significance

2 Genctics, Moleculsa Biology and Evolution —Develop-
mient of genetics, and gene versus allele congepts (Pseudoal-
leles)  Quantitative genetics and multuple factors  Linkage
and crossing ovei—methods of gene mapping including mole-
culay maps (rdea ol mapping function)  Sex chromosomes
and sevased mactnene , seX deteim nation and molecular
bass of sex differentintion  Mutatlons brochemical and mole-
wlar basis)  Cytoplasmic mhbentance and cytoplasmic genes
tuncluding genetics of male sterility) Prions and prion hy-
potheas.

Structure and synthesis ol nuclele acids and proteins
Genetic code and regulation of gene expression.
Multigene families

Ougenie ovolubion—cvidences, mechanism and  theories.

Role of RNA 1 onigin and cvolution

3 Plant Brecding  Biotechnology and  Biostatistics.——
Methods of plant hieeding-—ntroduction, selection and hy-
bridization  (pedigree, backcross  mass  seleclon  bulk
method) Male stenhty and Thetcrous breeding Use of
apomixis m plant breedng,  Micropropagation and genetic
engmecring—methods of tr.nsfer of genes and transgenic
crops ; development and wse of molecular marker, in plant
treeding

Standand deviation and coefficient of variation (CV), Tests
of significance (Z-test, t-test and chi-square tests). Probabi-
Ity and distnibutions (normal, binomicl and Poisson distrl
butions)  Correlation and regression

4 Physiology and Biochemustry —Water 1clations, Mme-
tal nutrition and 1on transport, mineral deficiencies, Photo-
synthesis—photochemical reactions photophasphorylation and
carbon pzthwaysg including C pathway (photorespiration), ¢
€ und CAM pathways Respiration (aneroblc and acrc;blc'
meluding  fermentation)—electron transport chain and oxx:
dative phosphorylation,  Chemiosmotic theory apd ATP
synthesis  Nitrogen fixation and mtrogen metabolism., Fn-
7ymes COCnZymes, energy transfer and energy conservation
Impottance of secondary metaboltes, Pigments 45 photore-
ceptors  (plastidial pigments and phytochrome), Thotopen-
odism and flowering, vernalization, senescene, Growth r::ﬂ:L
Stances—their chemical nzture, role and applications in gari-
hotticulture, growth mdices, growth movements Stress 3'11-.
siology  (heat water, sahinty  mctal)  Fogg and seed II::I':
{OW} Doimancy  wtoippe and sermmatinn  of gaad pF:,ult
tpemne—itd molecular basi~ and manipulation

% Fcology . nd Plant Geogiaphy —FEcological  factors

Concepts and dynamics of communily, Plapt succession

Concept. of bosphere Ecosystems and their conservation.

Pollution and its control (including  phytoremediation)
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Forest types of Indin—cfforestation, deforestation and
social forestry. Endungered plants, endemispn #nd Red Data
Books. Biodiversity. Convention of Biological Diversity,
Soverelgn Rights and Intellectual Property Rights. Biogeo-
chemiwl cycles, Global warming,

CHEMISTRY
PAPER—]

1. Atomic structure

Quanturn theory, Helsengerg’s uncerteinty principle, Schro-
dinger wave equetion (time independent). Interpretation of
wave function, particle in one-dimensional box, quantum
mumbers, hydrogen atom wave [nnctions, Shapes of s p
and d orbitals,

2. Chemical bonding

Jonic bond, <haracteristics of ionlc ¢ompounds, factors
affecting stability of ionic compounds, lettice emergy, Born-
Heber cycle: covalent bond and its general characteristics,
polarities of bonds in molecules and their dipole moments.
Valence bond theory, concept of resonance gnd resomance
energy. Molecular orbital theory (LCAQ method) ; bonding
in bomonuclear molecules : I+, H, to Ne,, NO, L0, HF,
CN CN, BeH; mnd C0O,. Comparison of valence bghd and
molapniar orhital theories, bond order, bond strength. ond
bond length.

3. Solid statc

Forms of solids, law of constancy of interfacial angles,
crystal systemg and crystal clusses (crystallographic groups).
Deslgnation of crystal faces, laftice structurey and unit cell.
Laws of rationnl indices, Bragg's law. X-ray diffraction
by crystals, Close packing, radius ratio rules, calculation of
some limiting radius ratio valoes. Structures of NaCl, ZnS,
CsCl, CaFa, Cdl: and rutile, Imperfections in crystals, stoi-
chiometric and nonstolchiometric defects, impurity defects,
serniconductors.  Flementary study of liquid crystals,

4. The gaseous state

Equation of state for real goses, intermolecular interuc-
tions, liquification of gases and critical phenomera, Max-
well's distribution of speeds, intermolecular collisions, colli-
sions on the wall and effusion,

5. Thermodynamics aund statistical thermodynamics

Thermndynamic gystems, states and procesess, work, heat
and internal energy ; first law of thermodynamics, work dome
on the systems and heat absorbed in different types of pro-
cesses ; calorimetry, energy ond enthalpy changes in various
processes and their temperature dependence.

Second law of thermodynamics ; entropy us u state fumf
tion, entropy changes in various processes, entropy—reversi-
bility and irreversibility, Free encrgy functlons ; criteria for
equilibrium, relation between equilibrinm constant and ther-
modynamic quentities ; Nernst heat theorem and third law
of thermodynamics,

Micro and macro states ; canonical ensemble and canoni-
cal partition function ; electronic, rotational and vibrational

pertition  functiong and thermodynamic quantities ; chemicu!
equilibrlum in ideal gas reactions.

6. Phase equilibrin and solutions

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

7.  Electrochemistry

Debye-Huckel theory of strong electrolytes and Debye-
Huckel limiting Law f{or various equilibrium and trensport
properties,

Galvanic cells, concentration cells; electrochemical series.
measurement of e.m.f. of cells and itg applications; fuel
cells and batteries,

Processes at electrodes; double layer at the interface:
rate of charge transfer, current density ; overpotential ; elec-
troanalytical techniques——voltametry, polarography, ampero-
metry, cyclic-voltametry, ion selective electrodes and their
unse.

8. Chemical kinetics

Concentration dependence of rate of reaction ; differential
and integral rate equations for zeroth, first, second and frac-
tional order reactions. Rate equations Involving reverse,
parellel, consecutive and chain reactions ; effect of tempera-
ture and pressure on rate constant. Study of fast reactions
by stopflow and relaxation methods, Collisions and transl-
tion state theories. )

Y. Photochemistry

Absorption of light; decay of excited stats by different
routes ; photochemical reactions between hydrogen znd halo-
gons and thelr quantum yields,

10. Surface phenomena and catalysis

Adsorption from gases and solutions on solid adsorbents,
adsorption isotherms-—Langmuir and B E.T. isotherms; deter-
mination of surfece area, characteristics and mechanism of
Teaction on heterogeneous catalysts,

11, Bio-inorganic chemistry

Metal ions in biological systems amd their role in ion-
transport across the membranes (molecular mechanism),
ionophores, photosynthesis—PS1. PSIY; nitrogen fixation,
oxygen-uptake proteins, cytochromes and ferrodoxins.

12. Coordination chemistry

(a) Electronic configurations; introduction to theorles of
bonding in transition metal complexes, Valence bond
theory, crystal fleld theory and its modifications; applica-
tions of theorles in the explanation of magnetism and elec-
tronic spectra of metal complexes.

(b) Isomerism in coordination compounds. 1UPAC no
menclature 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 stubility of complexes.

(c) Synthesis and structures of metal carbonyls carbutlrﬁ~
Jute anions, carbonyl hydrides and metal nitrosyl compounds.
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(d) Complexes with aromatic systems, synthesis, struc-
ture and bonding in metal olefin complexes, alkyne com-
plexes and cyclopentadienyl complexes coordinative um-
saturation, oxidative addition rcactioms, insertion reactions,
fluxional molecules and their characterization, Compounds
with metal-metal bonds and metal atom clusters,

13. Gencral chemistry of ‘f block elements

Lanthansdes and aqfinides; separation, oxidation statep,
magnetic and spectral properties ; lanthanide oontraction.

14. Non-Agueons Solvents

Reactions in liguid NHy, HF, 803 and Hs$0.. Failure of
solvent system concept, coordination model of non-aqueous
solvents. Some highly ccidic media, fluorosulphuric acld
and super acids.

PAPER-II

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

sydnones.

2 (a). Reuacticn mechaniems :—General methods (both
kinetic and non-kinetic of ssady of mechanisms or organic
reactions illustrated by evamples—use of isotopes, cross-
aver experiment, [utermediate {rapping, stercochemistry;
energy diagrams of simple orpanic reaction—transition states
and Insarmediates; energy of activation; thermodynamic con-
trol and kinctic control of reactions.

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

(c) Substitution reactiony :—8N1, SN2, SNi, SN1’, SN2',
SNi’ and SRN1 mechanisms; neighbouring group participn-
tion; electrophilic and nucleophilic reactions of aromatic
compounds including simple heterocyclic compounds—pyrrole,
furan, thiophene, indolc,

{d) Elimination reactions :—El, E2 and Elcb mechanisms;
orientation in E2 reactions—Saytzeff and Hoffmann; pyrolytic
gn elimination—acetat: pyrolysis, (Chugaev and Cope elemi-
nation,

(e) Addidon reacthions :—Electrophilic addition to C = C
and C = C nucleophilic addition to C = O, C=N, conjugated
olefins and carbonyls.

Hoffmann,

(f) Rearrangements :-—Pinacol— pinacolone,
Cope,

Beckmann, Baeyer—Villiger, bavorskn, Fries, Claisen,
Stevens and Wagner—Meerwein rearrangements.

3. Pericyclic  reactions ;—Classification and examples;
Woodward—Hoffmann rules—electrocyclic  reactions, cyclo-
additlon reactions [2+2 and 412 und) und sjigmatropic shiffs
[1, 3; 3,3 and 1,51, FMO approack,

4. Chemistty and mechanism of rcactions ;-—Aldol conden-
sation (including directzd aldol condensation), Claisen con-
densation, Dieckmann, Perkin, Knoevenagel, Wittig, Clem-
mensen, Wolff——Kishner, Cannizzaro and von Richter reac-
tions; Stobbe. benzoin and acyloin condensations; Fischer
indole synthesis, Skraup synthesis, Bischler—Napleralski, San-
dmeyer, Reimer—Tiemann md Reformatsky reactions,

5. Polymeric Systems

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

(b) Preparation end properties of polymers :~-Organic
polymers—polyethylene, polyssyrens, polyvinyl  ckloride,
Teflon, nylon, terylene, synthetic and natural rubber, Inor-
sanic polymers—phosphonitrilic halides, borazines, silicones
and silicates.

Rls(]C) Biopolymers :—Basic bonding in proteins, DNA and
A,

6. Synthetic uses of reagents :—OsQs, HIOQ;, CrOy, Pb
(OAc)s, SeOs, NBS, BsH;, Na-Liquid NHi, LiA1H;, NaBH.,
-BuLi. MUPBA.

7. Photochemistry :—Photochemical reactions of simple
organic compounds, excited and ground states, slnglet and
triplet states, Norrdsh—Type I and Type H reactions.

8. Principles of spectroscopy and appleations in structurc
elucidation,

(a) Rotalional spectra :—diatomic miolecules; jsotopic eub-
sditution and rotational constants.

(b) Vibrational spectra :—dlatomic molecules, linear triu-
tomic molecules, specific frequencies of functional groups in
polyatomic molecules.

(¢) Blectronic  spectra :-—Singlet and triplet states, n-»
n*andr—+7 ¥ trapsitions; application o conjugated  dcuble
bonds and conjugated carbonyls-—Woodward-Fleser rules.

(d) Nuclear magnetic resonance :---Isochronous and aniso-
chronous protons; chemical shift and coupling constants;
Application of H! NMR to elmple organic molecules.

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

£ —cleavage, McLafferty rcarrangement.

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

CHEMICAL ENGINEERING
Paper I

Section A

(a) Fluid and Particle Dynamics

Viscosity of fluids. Lamipar and turbulent flows, Equation
of contlnuity and Navier—Stokes equation—Bernoulli's theo-
rem. Flow meters. Fluid drag and pressure drop due to fric-
tion, Reynolds Number and 'friction factor—eflect of pipe
roughness. Economic pipe diameter. Pumps, water, air/steam
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jet ejectors, compressors, blowers and fans, Agitation and
mixing of lquids. Mixing of solids and pastes. Crusking and
Grinding—principles and equipment Rittinger's and Bond’s
lows. Filiration bnd filtration equipment. Fluid-particle mecha-
gics—free and hindered setlling. Fluidisation and minimum
Auidization velocity, concepts of compressible and incompres-
sible flow. Transport of Solids.

(b) Mass ‘[ransfer

Molecular diffusion coefficients, first and second law  of
diffuslon, mass transfer coefficients, film and penetration
theories of mass transfer. Dissllation, simple distillation
relative volatility, fractional distillation, plate and packed
columns for distillation. Calculation of theoretical number of
plates; Liquid equilibria. Extraction-—theory and practlce;
Design of gasabsorption  columns. Drying, Humidification,
dehumidification. Crystallisation. Design of cquipment,

(c) Heat Transfer

Conduction, thermal conductivity, extended surfacc heat
transfer,

Convection—free and forced, Hend transfer coefficients—
Nusseit Namber. 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 evapo-

mators. Radiatlon—Stefan--Boltzmen Law, emissivity and
absorptivity. Calenlation of heat load of a fumace, Solan
heaters.

Section B

(d) Novel Sepamation Processes.

Eduilibrium separation processes—ion-exchange, 0SMOsis,
electro—dialysls, reverse osmosis, ultra—filtration and other
membrane processes, Molecular distillation. Super critical
fluid extraction.

(¢) Process Egquipment Design.

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

{(f) Process Dynamics and Control,

Measuring instruments for process variables like level,
pressure, flow, temperature pH and concentration with indica-
tion i visual/pneumatic /analog /digltal signal forms. Controi
varlable manipulative variable and load variables. Linear con-
trol—Laplace transforms. PID controllers. Block dJiagram
representation. Transient and frequency response, stability of
closed loop systems. Advanced control strategies. Computer
based process control,

Paper IE

Section A

{a) Material and energy Balances

Material and energy balance calculations in processes with
-rccyclc'/bmﬁjag/purgc. Combustion of  solid/liquid/

gaseouy fuels, stoichiomettlc relationships end exces air re
quirements, Adiabatic flame tomperature.

(b) Chemical Engineering Thermodynamics

Laws of thermodynamics. PVT relationship for pure com-
ponents and mixtyres. Energy functions und inter-relation-
ships—Maxwell’s rtelations. Fupaciiy, actlivity and chemical
potential. Vapour liquid equilibria for idenl /non-ideal, singhe
and multicomponent systems, Crileria for chemical rcuaction
equilibrium, equilibrium constant and  equilibrium  con-
versiong. Thermodynymiy cycles—yefrigerntion and power.

(¢) Chemicel Reaction Engincering

Bitleh reacturs-—kinetics of  honopeneous 1eactions  and,
interpretation of kinetic data. Tdcal flow reactors—CSTR,
plug flow reactors and their peifoimance cquations.  Tem-
perature effects and run-away teactions.  ITzleropencous reac-
tions—catalytic and non-catalytic and pas-so)id and gas-liquid
reactlons. Inttinsic kinetics and global rate concept. Impor-
tance of Interphase and intrapuwitwcle mass transfer on perfor-
mance, Eiffectivencss factor,  Isathermal and non-isothermal
teactors and renctor stability.

Section B

{d) Chemical Technology

Natural organic producty—Wood and wood-bused chemi-
cals, pulp and paper, Agro indusiries —-Sugar, FEdible oils
extraction (including tiee-bascd secds), Soaps and, detergents.
Fssential oils. Biomass gasification (including biogas). Coal
and coal chemicals. Petroleum and Natural gas - Petroleum
reflning (Atmospheric digsillation /cracking ‘reforming) —Petro-
chemical industries—Polvethvienc, (1 MPE.HUDPER LLDPE),
Polyvinyl Chlorlde, Polystyrene, Ammonid manufactw
Cement and lime industries. Famnts and varmshes. Glasy cera-
mics, Fermentation—aleoho| and antibiotics.

(¢) Environment1! Engincering and Salety

Ecology and Envirormment, Sources of pollutants o  air
water. Green house effect, ozone layer depletion, acld rain.
Micrometeorology and) aispersion of pollutits in environment.
Measurement techniques of pollutant lovels and their control
strategies. Solid wastes, their hazards and their disposal tec-
hniques. Design and performance nnalysis of pollution control
equipment, Fire and explosion hazud ratine—HAZOP  and
HAZAN. Emergency planning disaster management. Environ-
mental legislations—water, air and
Acts.  Fores! (Conscreation) Acl,

environment protection

(£) Process Engineeiing Economic

Fixed and working capital requirement for a process industry
and cstimation methods. Cost estimation and comparison of
alternatives., Net present valuc by discounted cash flow, Pay
back analysis, IRR. Depreciation, taxes and insurance, Break-
even point analysis. Projec! scheduling—PERT and CPM. Profit
and loss account, balance sheel snd finauncial statemeny, Plant

location and plant layout including piping .
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PAPER-]

Pot A ENGINEERING MUECHANICN, STRENGTH OF
MA LERIALS AND STRUCTURAL ANALYSIS

FOINEERING MECHTANICS .

Uinils and Ditnensions, ST Vocior, Conveptol Foree,
toncept ot partcle and tiond bady, Concurrent, Neoa
roneurtent and paaliel foreea 10 a plane, momeat f toree
w Y angnon s meorea, Iree body diage o candite s of
copelibrnomy, Prinvaple of vittnad otk cgqimvadent fors

fustem.
First and Scecond Momont ol aea Meassmoment of Tnertia
Statiwe Triconon, Inchined Plane aind boanmys,

Kinematics and Kineties .

koanematios i cartesian and Polar Co ordinites, medion
pnder vnform and non-unorm deceleration moetjon urader
pravity. Kinctics of particle - Momemum and Fnepyey
poinciples, DY Alembert’s Principhe, Colleion of elastic
Fodies, ratdiins ol vigid bodicos sioaple anmonie motion,

Fivwhoeol
I NGTIOY MATERIA 5

Simple Stress and Suowe Flactic constane:, avialty loaded
rompression members. Shear tores and hendmy moment,
theory of suinple bendig, shear Steess dhstribation geross
eTass sections, Beatas obustorm sieength b eal spring. suam
Faocrgy indirect stress, bending & sdea

Meecaulay '~ ethodd, NMohre's
Moment arca moethod, Compugaste beam method, i Joad

Deilecuon of beams .

method Torsion of - Shafts, Transmission of power, close
toled helieal springs, Elastic stabiiuy of eofumins kalor's,
Rankine's and Seoant temtae: Principal Strosse s anad Strains
In twe dimensions, Mohr™ Circle, Theones and Elastie
Faiture, Thin and Thick oy Hoders 5 Stresses ape vy oteral
pnd external pressure Lame’s crjuations

STRUCTURAT ANALY SIS

Castighamo’s theorems Lard T Unitioad method, method
of consistent deformation applicd w beams and pin jointed
frusses. Slope-deflection, momentdistribution, Kani's methad
ot analysis and column Analogy method applicd 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 frrce and bending Moment in
heams traversed by a system of moving loads. Influences
tines for simply supporied plane pin jointed trusses.

Arches : Three hinged, two hinged and fixed arches, nb
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.

G—A5 1 G12000

THE GAZETTE OF INDIA. FEBRU

ARY 1002000 IAFAGETA 21, (022 153

Pl Analysis of beams and frames Thoony of plastic
Bendmg, phstie analy -1, statical i thod, Mechoa an merivod.
Linyrnmetrnical bendeg - Moment of e product of
incron. position of Neutesl A and Preccipalaxas o slealat o

of hending stresues

Part-R: DESIGN OF STRUCTURES STEEL, CONCRETL
AND MASONRY STRUCTUREN.

STRUCTUR AL STEEL DESION

Structaret seect Pactors ob sotene amd toad Tacios-,
Rivited, boped and welded o acd connechons £siyn
ol ension and conwession members, beams of bt up
st Biose e etted and welded plawe pirders, ganiry giders,
st Lo st bt e ond Tt s slab amd gussetie eatonm

B,

Diosign o bighwasy and cabway bradeay Thiowet ol
dock tvpe plate sieier, Woor e cinder, Prate truss

PESTGN OF
STRUCTURES

CONCRETE AND  MASONRY

Coticept of min design, Remforeed Concrete - Waorking
Stressand o St method of desion Recornrendatons
of LS coden desivn i onge way and renoaogy shabis stan
ease slabs, smmple and contimacus beames o rectangotar, T
andd Locctions, compression mentoers undetdiecet load wiih
or without cecentricity, bolated and comlbioed footings.

Cantitoy O and Coungetront 1y pe reaarting wadls

Water ks - Dresgn requireients for Foorgapulas and
crcabar Yanks resuog on ground,

Prostressed eoneretr . Mathads anid sy ders ol prostressioy,
anchorages, Analysis and destgeot seciens for Hevure bused

O W orhing stress, loss of prosiress
Desron of brick masonry s per LS, eodes

e ot od pssonry reraning walls,

Part €0 FLULY MFCHANICS, OPEMN CHANNEL '] OW
AND HYDRAULIC MACHINIS,

Fiund Mochanies

Fluid properties and their role i thoid mastion, flud sraties
including forees acting on plane and curve surfaces,

Kinematics and Dynamics of Fluid flow ; Velociry and
acceleranons, stream lines, equation of contnuity , irrclational
and rotational flow, velocity potential and stream tunctions,
flownet, methods of druwing flownet, sources and sinks, flow
separation, free and forged vortices.

Control volume equation, continuity, mamentum, ¢nerygv
and moment of momentum equations from contrel volume
equation, Navier-Stokes equation, Euler's equation of motion,
application to fluid flow problems, pipe flow. plane. curved,
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stationary and moving vanes, sluice gates weirs onlice
meters and Ventun meters

Dimensional Analvsis and Similitude Buckingham's Pi-
theorem, dimenstonless paramet rs similitude theory model
laws, undistorted and distorted models

Lamunar Flow [ aminar flow between parallel stationary
and moving plates, flow through tube

Boundary laver Laminar and turbulent boundary layer
on a flat plate. laminar sublayer, smooth and rough

boundur e nd it
arbuler 1w Ly pes s Chatactenisties of turbulent
tHow vifoeny ar abutog and s iranon of pipe friction factor,

Py deaalee grad> Iincond toialan e line <1 0Py xpansions
Jnd contractions in pir nmer in
pipes and surge tunk

Prpe nelworks woler

Open channel tlow  Unitonm: and non-uniform flows,
momentur did Iergy correctton tactor, spCCth energy and
specific forge, eriiical depth, resistance equations and variation
of roughness coefficient, rapidly varied flow, flow n
contractions, flow at sudden diop, hydraulic jump and s
applicanons, surges and waves, gradually vared flow,
classification of surface profiles. control section, step methcad
of mtegration of varied flow equation moving suges and
hydraulic bore

() HYDRAULIC MACHINES AND HYDROPOWER

Centnifugal pumps-—-Types, charactertistics, Net Positive
Suction Height (NPSH). specific speed. Pumps in parallel.

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

Hydraulic twibines, types, classtfication, Choice of
turbines, performance parameters, controls, characteristics,
specific speed

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

Part-D . GEO-TECHNICAL ENGINEERING

Types of soil, phase relationships, consistency limits,
particle size distnbution, classification of soil, structure and
cldy mineralogy

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

Seepage pressure, quick sand condition, compressibility
and consolidation, Terzaghi's theory of one dimensional
consohdation consolidation test

Compacuon of sorl, held control of compaction Tota]
stroess and effective stress paramelers, pore pressure
coefficients

Shear strength of soils Mohr Coulomb failure theory
Shear tests

Earth pressure at rest active and passive pressures,
Ranking’s theory Coulomb’s wedge theory, earth pressure
on retammg wall sheeiple walls, Braced excavation

Bearmg capacity Terraght and otha important theories
net and gross bearing pressure

Immediate el corsolidation setilement

Stability of slope, Total Stress and Fftecuve Stress
mcthods, Conventional method  of shces, stabaliy umber

Subsurface exploration, methods of boring, samphing,
penetration tests, pressure meter tests

Essenual features of foundation, types of foundation,
design enteria, choice of type of foundation, stress distribution
n soils, Boussinessq's theory Newmarks® chart. pressure
bulb, contact pressure, applicabilty of different bearing
capacity theories, evaluation of bearing capacity from field
tcsts, allowable bearing capacity, Settlement analysis
allowable scttlement

Proportionming of fooung, 1solated and combined footings,
rafts, buoyancy rafts, Pile foundation, types ot piles, pile
capacity, static and dynamic analysis design of pile groups,
pile load test, settlement of piles, lateral capacity Foundation
for Bridges Ground improvement technmiques—preloading
sand dramns, slone column. grouting, soil stabilisation

PAPER 11

Part-A . CONSTRUCTION TECHNOLOGY, EQUIPMENT.,
PLANNING AND MANAGEMENT

1 CONSTRUCTION TECHNOLOGY -

Engineening Materials :

Physical properties of construction materials : Stones,
Bricks and Tiles; Lime, ¢ement and Surkhi Mortars; Lime
Concrete and Cement Concrete. Properties of freshly mixed
and hardened concrete, Flooring Ttles, use of ferro-cement,
fibre-remnforced and polymer concrete, high strength concrete
and hight weight concrete Timber . Propertics and uses,
defects 1n timber, seasoning and preservation of timber
Plastics, rubber and damp-proofing materials, termite
proofing, Materials for Low cost housing

CONSTRUCTION -

Building components and their functions; Brick
masonry : Bonds, jointing. Stone masonry. Design of Brick
masonry walls as per 1.5, codes, factors of safety,
serviceabihty and strength requirements; plastering, pointing
Types of Floors & Roofs Ventlators, Repairs in buildings.
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Funcuonal planning of building .
circulation, grouping of areas, privacy conceptan Laesion ol
encrgy cfficient building: provisions of Nationa! Budding
Code,

Building onentation,

Building estimates and specificdtions, cost o works
valuafion

2. CONSTRUCTION EQUIPMENT :

Standard and special types of equipment. Preventive
mainienance and repair. faciors affecting the selection of
cquipment, economical fife, time and motion study, capatal
and minntenance cost.

Contreting equipments @ Wengh batcher, muser. vibrator,
balching plant, Concrete pump.

Earth-work equipments @ Power shovel. hoe, bulldoser.
dumper, trailors and iractors rollers, sheep foor roller,

3. CONSTRUCTION, PLANNING AND MANAGEMENT:

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

Newwork analy sis: CPM and PERT analysis, Float Tunves.
crastnng of activities, contraction of neinaork far cost
optimization, up dating, Costanalysis andreso 4. diociion,

Poo v Enemeering Economies, mothods 0 apor asal,
crou o annual cost, benefit-cost ineremenial i vsis,
. of v ale and sive. Choosimy betw een alicranives

voovddcor vesiments, Progeat profitabalisy

SoRVEY O AND
i MGINEERING,

IRANSPORTATION

Survey @ Common methods of distance and angle
measyrements. plane table surves, fevelling, traserse survey
triangulation survey., corrections and adjustme nts contourning,
tops graphical map. Surevying nstruments tor above
purposcs. Facheomery. Circunir and transidon corves,
Principles of pl onverammetry.

Railways : Permancrtwoe slooncs radl tastenings, ballast
points and crossings. design 0 3 suts statons and vards,
turntables. signals and vendaa, level erossing,
Construction and maintenar.. o permanent wivs @
Superelevation cteepof ral rufin, gradt an track resistanee.
tractive effort, relaving ol track

Thehway Engineering . Principlos o lnghway planning.
Highway alignments. Geometrical design * Cross section,
camber, superelevation. honizontal and verueal curves.,
Classification of roads . low cost roads, {lexible pavements
rigid pavemenis. Design ol pavements and therr constiaction
evaluation of pavement 'aluee and strengdeniny

Drainage of roads Sart o and ~sub-woe i
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Traftic Enginecring . Foreeasting wechniques. origin and
destunation survey. highway capacity. Channclised anl
unchannclised intersections, ratary design clements,
mathings, signs, signals, street lighting: Traffic surveys,
Principle of highway financing.

PART-C : HYDROLOGY. WATER RESQURCES AND

ENGINEERING :

Hydrology : Hydrological ¢y cle, precipitation. ey aporanon,
transpiration, depression storage. infiltration. overland flow
hy drograph, flood frequency analysis, flood estimation, fload
routing through a resert oir, channel How routing-MusKingam
mcihod.

Ground water flow ; Specific yield. storage coufficient,
cocflicient 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, resers oir
sedimentation, economics of waler resources projects.

IRRIGATION ENGINEERING : Watcr requiremenis ol
Ccraps - consumptive use, quality of water for frrigation. duts
arid de . irrigation methods and their efficivocies.

Canals : Distribution systems for canal trrigation. canal
capacity. canal losses, alignment of main and distiibuten
canals, most ef ficient section, lined canals, their destgn, recim
theory, critical shear stress, bed load, local and suspende o
foad transport. cost analysis of lined and unlined canais
drainage behind lining.

Water logging @ causes and control, drainage sy stemadesagn,
salinity.

Canal stuctures |
regulators, canal falls. aqueducts metonr s Hames and car.e
outlets.

Desige of cross re_vlators, e ol

Diversion head works . Principles and desizgn of weirs on
permeable and impermicable found e~ Khosha « the
energy dissipation, stillimg bhasm, sedenc o enctuder

Storage works s Types ot dams, dewge, princples ot i
gravity and carth dams, stabilitg anabosis, toanda
rreatment. joines and gallores, control o1 scepaige

Spallway s Spifhway 1y pes, crestcates, energy dissipat on

Rives training @ Objectives of mver raming, methods o
river traiming.

Pant DY INVIRONMENTAL ENGINEL RING

Water = el Lstimation of suraee and subsuet we waier
pesources piod g demand tor v e imbunbes ol wat
andtheirsignitica « phyacat oo s g e anto e gl

andlvsis waterog - P
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types—wind and water crosion: conscivation and
arenagement of aroded <o dsreas wind breaks, shodier bebs;
sand dunes: reclarmation of saline and alkahine sosis, wester
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3. Environmental Canpzoen o ond Diodiver,

" Enviromment —Cotponents and ImpoTLnc e, e ighes of
conservation, impdct of deforestation; forest ficer and various
humat activinies like mining. constructon and devesopnientat
projects, poputatien grosth o cnyronmiont,

Pullution-—ty pes, wlobad warming, green house ctlocts,
ozone layer depbton, acid ram impact and conteol measuses
epvironmental monitoring, concept ot sustaraablh
development. Role of trees and toreste in covaroomenl
comservation; control and provention o, Wt dud noe o
polhaion  Environmental poticy aned leastation o Indes,
Vevitonmental Impact Assessment Eeoronnie gaessment i
wotershoed  development vises vy coodogicel and
erryironmental prodection

4 Tree Improvement and Seed Technology -

Generid conoept of trev tmprosement, methods end
1-;'Lh:1iL|hC\, varafoll and e use, proverimee, seerd soun e,
EXOLCH; UABLIETVE aspects ot forest ree anprv anent. sued
p1oduction and seed orchards  progeny wats, use of e
improvermnen! it nsturad forest and stand nnpros entent, genete
testing programming, selection and brevding for resistance
o discases, nseets and adverse envirenment; the genene base,
forest genctic rescurees ond getie conservation e sing and
ex-sin L Cost-benetit ratior ecoromi. evaluntion,

PAPER-I}
Sechon A
I Forea Mancrement and Managoment Susens

Olpectve and por e ples, wechmgoes; siand srac v el
i mamics, sustamed vicld relanon:s totation, nonee £
srowing stock, regulation of vields management of foreed
plantations. comntercial forestsy forcst cover manmonny
Approaches viz.. () site-specine pianning, G0 slediegn
planning, (1) Approval, sanction and expenditure,
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[PART I-—8kC. 1

Need and importance of wood seasoning and preservation;
general principles’of seasoning; air and kiln seasoning, solar
dehumidification, steam heated and clectrical kilns.
Composite wood; adhesives—manufacture, properties, uses,
plywood manufacture—propertics, uses; fibre boards—
manufacture propertics, uses; particle boards—rmanufacture,
propettics, uses, Present status of eomposite wood industry
in India and future expansion plans. Fulp-paper and rayon,
present position of supply of raw material to industry. wood
substitution, utitization of plantation wood; problems and
possibilities.

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

3. Fuorest Protection & Wildlife Biology :

Injuries to forest—abiotic and biotic, destructive agencics,
insect—pests and disease, effects of air pollution on forests
and forcst die back. Susceptibility of forests o damage, nature
of damage, cause, prevention, proteclive measures and
benefits due to chemical and biological control. General forest
protection against fire, equipment and methods, controlled
use of fire, econormic and environmental costs; timber salvage
operations after natural disasters. Role of afforestation and
forest regeneration in absorption of CQ* Rotational and
controlled grazing, different methods of contiol agatnst
grazing and browsing animals; effect of wid animals on furest
regeneration, human impacts; encroachment, poaching,
grazing, live fencing, theft, shifting cultivation and control.

4. Forest Economics and Legislation

Forest economics—fundamental principics, cost-benefit
analyses; estimation of aemand and supply analysis of frends
in the national and interraiional markor and changes in
production and consuamption pattcins. sssessient and
projection of market structures; rofe of povawe sector and
co-operatives: 10le of corpurate Tindncing. Soctw ceonomic
analyscs of forest productivity 2nd arttitudes; valuation of
forest goods and service.

Legislation—History of forest development, Indian Forest
Policy of 1894, 1952 and 1990. National Forest Policy, 1988
of Pcople’s involvement, Joint Forest Management,
Involvement of women; Forestry Policies and issues related
10 land use, timber and non-timber products. sustainable torest
management; industrialisation pohicies; institutional and
structural changes. Decentralization and Forest.y Public
Administration, Forest laws, necessits  peneval principles
Indian Forest Act, 1927; Forest Consersation Act, 1980;
Wildlife Protection Act, 1972 and their amendments;
Application of Indian Penal Code o Forestry. Scepe and
objectives of Forest Inventory.

GEOLOGY

PAPER-I
Section A
() General Geology

The Solar System, meteorites, 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,
seismegraphs. Island arcs. deep sea trenches and mid-ocean
ridges. Continental drift—evidence’s and mechanics; seafloor
spreading, plate tectonics. Isostasy. orogeny and epeirogeny.
Cortivents and oceans.

(i) Geomorphology and Remote Sensing

Basic concepts of geomorphology. Weathering and mass
wasting. Landforms, slopes and drainage. Geomorphic cycles
and their interpretaiion. Morphology and its relation to
structures and lithology. Applications of geomarphology in
mineral prosperting, civil engineering, hydrology and
cavironmental studics. Geomorphology of Indian
subcontinent.

Acrial photographs and their interpretation——merits and
limitations, The Electromagneuc Specirum. Orbiting satellites
and sensor systems. Indian Remote Sensing Satellites. Satellite
datn products. Applications of remote sensing in geology.
The Geographic Intormation System and its applications.
Global Positioning System,

(iii) Structural geolngy

Principles ol geologic mapping and map ro. .

projection diagrams, stress and strain ellipsod ana

strain relationships of clastic, plastic and viscens matere o
Steain marker~ in deformed rocks. Behaviour of nnierats -
rocks under detormaton cen-hoons, Folds and Tadits--
classilication and mecht
toliations, Lineatiois, soimes wmd Dol unconformcs
Superposad deformation Tune -relationshp huween
crysiallization and deformation Intradi cuonio petrofabrics,

Sauctrdioanan sis ot folr

Sceunn B

(iv) Paleontology

Specics—definition and uoniceciature Megafossils and
Microfossils. Modos of prosaryvavot of fossals Different hinds
of microfossils, Application of n-robo sy m o correlation,
petroleum exploration, paleochim iy i prleoceaaographic
studies. Morphology, geologicdl tustory and volationary
rend in Cephalopoda, Trilobita, Brachiopoda, Echinoidea and
Anthozod. Straugraphic utility of Ammonoidea Trilobita and
(rraprolowdea. Evolutionary trend in Hominidac, Equidae and
Proboscidac, Siwalik fauna. Gondwana flora and its
importance.
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(v) Stratigraphy and Geology of India

Classification of stratigraphic sequences : litho-
stratigraphic, biostratigraphic, chronostratigraphic and mag-
neto-stratigraphic and their interrelationships. Distribution and
classification of Precambrian rocks of India. Study of
stratigraphic distribution and lithology of Phanerozoic rocks
of India with reference to fauna, flora and economic impor-
tance. Major boundary problems—Cambrian/Precambrian,
Permian/Triassic, Cretaceous/iertiary 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 Himala-
yas.

(v1} Hydrogeology and Enginecring Geology

Hydrologic cycle and genetic classification of waler.
Movement of subsurface water, Springs, Porosity,
permeability, hydraulic conductivity, transmissivity and
storage cocfficient, classification of aquifers, Water-bearing
characteristics of rocks. Groundwaier chemistry. Salt water
intrusion. Types of wells. Drainage basin morphometry.
Exploration for groundwater. Groundwater recharge.
Problems and management of groundwater. Rainwater
harvesting. Engineering properties of rocks. Geological
investigations for dams, tunnels and bridges. Rock as
construction material. Alkali-aggregate reaction.
Landslides-—causes, prevention and rchabilitation
Earthquake-resistant structurces.

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 propertics
of common rock forming minerals. Pleochroism, extinction
angle, double refraction, birefringence, twinning and
dispersion in minerals.

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

(i) Igneous and Metamorphic Petrology

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

groups, charnockite, anorthosite and alkaline rocks.
Carbonatites. Deccan volcanic province,

Types and agents of metamorphism. Mctamorphic grades
and zonces. Phase rule. Facies of regional and zontract
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 2+.d non-
clastic racks—their classification, petrography and
depositional environmentl. Sedimentary facies and
provenance. Scdimentary structurcs 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 deposits. Processes of formation of mineral deposits.
Controis of ore localisation. Ore textures and siructures.
Metallogenic epochs and provinees. Geology of the important
Indian deposits of aluminium, chromium, copper, gold, iron,
lead, zinc, manga ese, titanium, uranium and thorium and
industrial minerals. Deposits of coal and petroleum in India.
National Mineral Policy. Conservation and utilization
of mineral rcsources. 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. Methoas o1 exploration and
mining—metallic ores, industrial minerals and marine mineral
resources. Mincral 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 thermo-
dynamics.

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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Vecer space, Tmear dope ndance and indepondanec, b
spaces. bascss dimienssons P aate Anteastonol v tor pen
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reduction, Echelon form equivalence, coogruonce il
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uadrang fonms
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Real numbers, limits comttinury - detferontabdoys mean

value theorems, Taylor™~ theotem woth pone: g e
indeterminate forne. imd gy
Functions of several vacwsbles . continuny, &iiterentabnlirs,
partial derivatives, maxim and mioota, Lagrange
of mulupliers, Javobian Ricsnaan™ detiapon of dotaite
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e tivoad

antegrals, indefinite mtep s inhnde end e cadee o,
heta and gamma funcues Doobic and vaphe inte vl
tevaluation techmgue . ordyy Areds, suitace wed vodumes
centre of grevily

Analvtic Geometn

Cartesian and polar conraraacs i T ad thiee e
dimensions second dearee e uations ;o twe and thiy
dimensaions, redvrtion W cannedbs b bormr stegreht bnes
shortest distance hetweon two skew lines, plane, sphete, cone,
cyhinder, paraboloid, ¢ipsond, by perboloid of one and two

sheets and their propertes,
Section B
Ocdinary Differential Equations

Formulation of ditferential equations, order and degree,
equations of first order and first degree, integrating tactor,
equations of first order but not of first degree, Claraut’s
equation, singular -olunor, [ligher order inear equations with
constant coefficients. « 1 plementary function and particular
integral, general solutior.  “nler-Cauchy equation.

Second order linear equat:  with variable coefficients,
determination of complete solv . n when one solution is
known, method of variation of par. noters,

Dynamics, Statics and Hydrostatics .

Degree of freedom and constraints, 1ectibacar motion,
simple harmonic motion, motion in a plane, projectiles,
constrained motion, work and energy, conservation of encrgy .
motion under impulsive forces, Kepler's laws, orbits under
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central forces notwn of varving nldss motion umder
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PAPLER 1
SUCTHYL A
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Cironpe, subgroups, normaal subgroups, hemomorphisn o
FEOUPS  guehient groaps ba w vormorphem theorems,
Sylow s group, pemnnitaten gioupa, Caviey theorem Ring
andd tdeats, prinapal ideal domaos, unigue factongation
domanis and Fuchdoan domoins, Field extionsions, e
tretds

Roal Anilvsys

Real nutaber sy steay, ordeced sors bouads ordered ficld,
real number system as an ordered Oeld with least upper bound
property
unttorm contmuity of funcoons, propertics o continuons
tunctivns on compact sets. Riemann integral, improper

Cauchy sequence, completeness Continuity and

intepnils, absolute apd conditional convergenee of senes of
real and complos terme | reatrangement of series Uniform
convergence, continuty, ditferentiabiluy and integrability for
sequences and series of functions. Differentiation of functions
of several vanables, change in the order of partial derivauves,
implicit function thcorem, maxmma and minima. Multiple
integrals.

Complex Analysis :

Analytic function. Cauchy-Riemann cquations, Cauchy’s
theorem, Cauchy’'s integral formula, power series, Taylor’s
scrics. Laurent’s Series, singularities, Cauchy's residuc
theorem, contour integration. Conformal mapping, bilincar
transformations
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Linear Programming :

Linear programming problems, basic solution, basic
feasible solution and optimal solurion, 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 diffcrential
equations; partial differential equations of the first order,
solution by Cauchy's method of characteristics; Charpit’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 Comiputer programming :

Numerical methods ; Solution of algebraic and
transcendental equations of one variable by bisectior, 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. Octal and
Hexadecirnal 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
probléms,

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

Mechanics and Fluid Dynamics :

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

10—451Gl/2000

Equation of continuity, Euler’s equation of motion for
inviscid flow, stream-lines, path of a pa ticle, potential flow,
two-dimensional and axisymmetric moti n, sources and sinks,
vortex motion, flow past a cylindcr 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.
Cuams, Gears and gear trains, Flywheels, Governors, Balancing
of rigid rotors, Balancing of single and multicylinder engines,
Linear vibration analysis of mechanical systems (single degree
and two degrees of freedom), Critical speeds and whirling of
shafts, Automatic Controls, Belt and chain drives,
Hydrodynamic bearings.

2. Mechanics of solids :

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

3. Engineering Materials :

Badic concepts on structure of solids, Crystalline materials,
Defects in crystaliine materials, Alloys and binary phasc
diagrams, structure and properties of common engineering
materials. Heat treatment of steels, Plastics, Ceramics and
compositc materials, common applications of various
materials,

4. Manufacturing Science :

Merchant’s force analysis, Taylor’s tool life equation.
machinabitity and machining economics. Rigid, small and
flexible automation, NC, CNC. Recent machining methods—
EDM, ECM and ultrusonics. 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
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Value Engineering : Value analysis, for cost/vatue. Total
quality management and forecasting techniques. Project
management.

6. Elements of Computation -

Computer Grganisation, Flow charting, Features of
Common Computer Languages—FORTRAN. d Base 1],
Lotus 1-2-3, C and clementary 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. 1L.C. Engines, I'u ls and Corbustion ;

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

Combustion process in 5.1, and C1. engines, preignition
detonation in 8.1, engine, Diesel knock in C.1. engine. Choice
of engine fuels, Octane and Catane ratings. Allernate fuels,
Carburratwon and Fuel injection. Tnginc emissions and control,
Solid, tiquid and gaseous fuels, stoicl.o. 2tric air requirements
and excess air factor, flue gas analys:s, higher and lower
catorifie values ard their measurements.

3. Heat Transfer, Refrigeration and Air Conditioning :

One and two dimensional eat conduction, Heat transfer
from extended surfaces, Heal 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 refngeration cycles and systems, Condensers,
evaporators and expansion devices and controls. Properties
and choice of refrigerant, Refrigeration Systems and
components, psychrometrics, Comfort indices. cooling load
calculations, solar refrigeration.,

4. Turbo-Machines and Power Plants :

Continuity. momentum and Energy Equations, Adiabatic
and Isentropic flow, Fanno lines, Rayleigh lines, Theory and
design of axial flow turbines and compressors, Flow through
turbo-machine blade, cascades, centrifugal compressors.
Dimensional Analysis and modelling. Selection of site for
steam, hydro, nuclear and stand-by power plants, selection
base and peak load power plants, Modern High pressure, High
duty boilers, Draft and dust removal equipment, Fuel and
cooling water systems, Heat belance, 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 dynamnics .

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

(b) System of particies

Consiraints, degrees of frecdom, gonecalised eoordinates
and momenta. Lagrange's cquation and appheations o linear
harmonic oscillator, simple pendulum and central force
problems. Cyclic coordinates, Hamiltonian, Lagrange’s
cquation from hamilton’s principle.

(c) Rigid body dynamics

Eulerian angles, inertia tensor, principal moments of
inertia. Culer’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.
Lurentz transformations—length contraction, time dilation,
addition of velocities, aberration and Doppler effect, mass-
energy relation, simple applications to a decay process.
Minkowski diagram, four dimensional momentum veclor.
Covariance of equations of physics.

(b) Wavcs

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 ligﬁl—\;oung's experiment, Newton’s
rings, interference by thin films, Michelson interferometer.
Multiple beam interference and Fabry-Perot interferometer.
Holography and simple applications.
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(b) Diffraction

Fraunhnfer 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 cdge
and by a long narrow slit. Diffraction by a circular aperture
and the Aury pattern.

(c) Polarisation and Modern Optics

Production and detection of linearly and circularly
polarised light. Double refraction, quarter wave plate, Optical
activity, Principles of fibre optics—attenuation; pulse
dispersion in step index and parabolic index fibres; matcrial
dispersion, smgle mode fibres. Lasers —Einstcin 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 Juser operation.

SECTION B
4. Electricity and Magnetism
{a) Electrostatics and Magnetostatics

Laplace and Poisson equarions in electrostatics and their
applications. Energy of a svstem of charges, multipole
expansion of scalar potenual. Method of imayes and iis
applications. Potential and ficld due to a dipole. force and
torque on a dipole in an cxternal field. Dielectrics, polarisaiion.
Solutions to boundary-value problems-conducting and
diclectric spheres in a uniform elcciric field. Magnetic shell,
uniformly magnetised sphere. Ferromagnetic materials,
hysteresis, energy loss.

(b) Current Electricity

Kirchhoff's laws and their applications. Biot-Savart law,
Amphere’s law, Faraday’s law, Lenz' law, Sclf-and mutual-
inductances. Mean and r.m.s. values in AC circuits. LR, CR
and LCR circwuits-serics and parallel resonance, Quality factor.
Principle of transformer,

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

Displacement current and Maxwell’s cquations. Wave
equations in vacuum, Poyniing theorem, Vector and scalar
potentials. Guage invariance, Lorentz and Coulomb guages,
Electromagnetic field tensor, covariance of Maxwell's
equations, Wave equations in isotropic diclectrics, reflection
and refraction at the boundary of two diclectrics. Fresnel's
relations. Normal and anomalous dispersion. Rayleigh
scattering.

(b} Blackbody radiation

Blackbody radiation and Planck radiation law-Stefan-
Boltzmann law, Wien displacement law and Rayleigh-Jcans
law. Planck mass, Planck length, Planck time, Planck

temperaturc and Planck encrgy.
6. Thermal and Statistical Physic:
(a) Thermodynamics

Laws of thermodynami s, reversible and irrcversible
processes, entropy. Isothern al, adiabatic, isobaric, isochoric
processes and entropy change. Otio 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 thcorems. Dulong-Petit, Einstein, and
Debys’s theories of specific heat of solids. Maxwell relations

.nd applications. Clausius- Clapeyron equation. Adiabatic
dcmegnetisation, Joule-Kelvin effect and liquefaction of
gases.

(b) Statistical Physics

Saha iornization formula. Bose-Einstein condensation.
Thermodynamic behaviour of an ideal Fermi gas,
Chandrasekhar limit, elementary ideas ebout neutron stars
and pulsar~. Browman motion as a random walk, diffusion
process. Concept of negative temperatures

PAPEFR T
SECIHONA

1. Quantum Mecchanics I

Wave-particle dualtiy. 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, lingar harmonic oscillatr. Reflection and transiaission
by a potential step and by a rectangular barrier. Use of WKB
formula for the life-time calculation in the alpha-decay
problem.

2. Quantum Mcchanics 1T & Atomic Physics
(a) Quantvm Mechanics 11

Particular in a three dimensional box., density of states, free
clectron 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 strucurc of
nydrogen atom. L-S coupling, J-J coupling. Spectroscopic
not ition of atomic states. Zeeman cffect. Franck-Condon
principle and applications.

3. Molecular Physics

Elementary theory of rotational, vibratinnal and electronic
spectra of diatomic mwolecules. Ruman effect and melecular
structure. Laser Raman spectroscopy. Impoitance of neutral
hydrogen atom, molecular hydrogen and molecalar hydrogen
ion in astronamy. Fluorescence and Phosphorescene.
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Elementary theory and applications of NMR. Elementary
ideas about Lamb shift and its significatce.

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 nucleus-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 {ission and fusion, energy
production in starts. Nuclear reactors.

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

Classification of elememary particles and their interactions.
Conservation laws, Quark structute of hadrons. Fiela 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

Intrinsic and extrinsic semiconductors—p-n-p and n-p-n
transistors. Amplifiers and oscillators. Op-amps. FET, JFET
and MOSFET. Digital 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

Sdmple space and events, probability measure and prob-
ability space, random variable as a measurable function, dis-
tribution function of a random variable, discrete and continu-
ous-type random variables, probability mass function. prob-
ahility density function, vector-valued random variables, mar-
ginal and conditional distributions, stochastic independence
of everits and of random variables, expectation and moments
+f a random variable, conditional expectation, convergence
of a sequence of random variables in:distribution, in prob-
ability, in path mean and almost everywhere, their criteria
and inter-relations, Borel-Cantel}i 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 func-
tion, inversion iheorem, Laplace transform, related unique-
ness and continuity theorems, determination of distribution .
by its moments. Linderberg and Levy forms of central limit
theorem, standard discrete and continuous probability distri-
butions, their inter-relations and limiting cases, simple prop-
erties of finite Markov chains.

Statistical Inference

Consistency, unbiascdness, efficiency, sufficiency,
minimal sufficiency, completeness, ancillary statistic, factori-
zation theorem, exponential farmily of distribution and its prop-
erties, uniformly minimum variance unbiased (UMVU) esti-
mation, Rao-Blackwell and Lehmann-Scheffe theorems,
Cramer-Rao inequality for single and several-parametcr fam-)
ily of distributions, minimum variance bound estimator and
its properties, modifications and extensions of Cramer-Rao
inequality, Chapman-Robbins inequahty, Bhattacharyya's
bounds, cstimation by methods of moments, maximum like-
hihood, least squares, minimum chi-square and modified mini-
mum chi square, properties of maximum likelihood and other
estimators, idea of asymptonc efficiency, idea of prior and
posterior distributions, Bayes' estimatots,

Non-randomised and randomised tests, critical function,
MP tests, Neyman-Pearson lemma, UMP tests, monotone like-
lihood ratio, generalised Neyman-Pearson lemma, similar
and unbiased tests, UMPU tests for single and several-pa-
rameter families of distributions, hikelihood 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 [it and its consistency,
sign test’and its optimality, Wilcoxon signed-ranks test and
its consistency, Kolmogorov-Smirnov two-sample test, run
test, Wilcoxon-Mann-Whitney test and median test, their con-
sistency 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 analy-
sis of variance, Gauss-Markolf theory, normal equations, least
squarcs estimates and therr 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 poly-
nomials, multiple regression, multiple and partial correlations,
regression diagnostics and sensitivity analysis, calibration
problems, estimation of variance and covariance components,
MINQUE theory, multivartate normal distribution,
Mahalanobis' D? and Hotelling's T? statistics and their appli?
cations and properties, discriminant analysis, canonical cor-
relations, one-way MANOVA, principal component analy-
sis, elements of factor analysis.
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Sampling Theory and Design of Experiments

An outline of fixed-population and super-population ap-
proaches, distinctive features of finite population sampling,
probability sampling designs, simple random sampling with
and without replacement, stratified random sampling, sys-
tematic 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 propor-
tional to size sampling with and withiout 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 technigue 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, mussing plot technique, factorial designs
: 28, 3% and 3, confounding in factorial experiments, split-
plot and simple lattice designs.

PAPER-II
1. Industrial Statisues

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

Concepts of rcliability, maintainability and availabiluty,
reliability of series and parallel systems and other simple con-
figurations, renewal density and renewal function, survival
models (exponential, Weibull, lognormal, Raylceigh, and bath-
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 gencral methods of solution, simulation and
Monte-Carlo methods, the structure and formulation of lin-
ear programming (LP) problem, simple LP model and its
graphical solution, the simplex procedure, the two-phase
method and the M-lechnique with aruficial variables, the
duality theory of LP and its economic interpretation, sensi-
tivity analysis, transportation and assignment problems, rec-
tangular 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 inven-
tory management and analytical structure of inventory proh-
lems, simple models with deterministic and stochastic demand

with and withour lead time, storage models with particular
reference to dam type.

Homogeneous discrete-time Markov chains, transition
probability mairix, classification of states and ergodic theo-
rems, homogeneous continuous-time Markov chains, Poisson
process, elements ot 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 num-
bers like proportionality test, time-reversal test, factor-reversal
test, citcular test and dimensional invariance test,

General linear medel, ordinary Ieast squares and general-
ised least squares methods of estimation, problem of
multicollinearity, consequences gnd solutions of
multicollineanty, autocorrelation and its consequences,
heteroscedaslicity of disturbances and its testing, tests for
independence of disturbances, Zellner's seemingly unrelated
regression equation model and its estimation, concept of struc-
ture and model for simultaneous equations, problem of 1den-
tification-rank and vrder conditions of identifiability, two-
stage least squares method of estiraation.

Prescnt official statistical system in [ndia relating to popu-
lation, agriculture, industrial production, trade and prices,
methods of collection of official statistics, their reliability and
limitation and the principal publications containing such sta-
tistics, various official agencies responsible for data collec-
sion and their main functions,

IV. Demography and Psychometry

Demographic data from census, registration, NSS and other
surveys, and their imitation and uses, definition, construc-
tion 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 :ensus 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 nopulation technigues in estima-
tion of demographic parameters, morbidity and its measure-
ment, standard classification by cause of death, health sur:
veys and use of hospital statistics.

Methods of standardisation of scales and tests, Z-scores,
standard scores, T-scores, percentile scores, intelligence quo-
tient and its measurement and uses, validity of test scores and
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1is determination, use of factor analysis and path analysis in
psychometry.

ZOOLOGY
PAPER-I

Scction A

I. Non-chordata apd chordata :

(a) Classification and relationship of various phyla upto
sub-classes, Acoelomata and Coelomala;
Protostomes and Deuternstomss, Bilaterahia and Ra-
diata; Status of Protista, Parazoa, Onychophora and
Hemichordata: Symetry,

tb)  Protezoa : Locomotion, nutrition, reproduction; evo-
lution of sex: general Teatures and life history of
Paramaecwum. Monocystis, Plasmodium and
Lesismania.

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

(d) Coelenterata : Polymorphism, defensive structures
and their mechanism; coral reefs and their forma-
tion: metagenesis; general features and life hisiory

of Obelia and Aurelia.

(e) Platvhelminthes : Parasitic adaptation; general fea-
tures and life history of Fasciola and Taenia and their
relation to man.

(N Nemathelminthes : General features, life history and
parasitic adaptation of Ascaris; nemathclminths in
relation to man.

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

(h) Arthropoda : Larval forms and parasitism in Crusta-
cea; vision and respiration in arthropads (prawn,
cockreach and scorpron); modiication of meuth
parts in insects (cockroach, mosquito, housefly,
honey bee and butterfly); metainorphaosis in insects
and its hormonal regulation; social organization in
insects (termites and honey bees),

(i) Mollusee - Feeding, respiration locomotion, shell
diversity; general features and lile history of
Lamellidens, Pila and Sepia; torsion and detorsion
in gastropods,

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

(k) Protochordata : Origin of chordates; general features
and life history of Branchiosioma and Herdmania.

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

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

(n)  Repuidia @ Origin of reptiles; skull types; status ol
Sphenodon and crocodiles.

(0) Aves : Origin of birds; flight adaptation, nugration.

(p) Mummalia : Origin of mammals: dentition; general
featares of egg-laying mammals, pouched- mam-
mals, aquatic mammals and primates: endocrine
glands andtother hormone producing structures (pi-
tuitary, thyroid, parathyroid, adrenal, pancreas, go-
nads) and their interrelationships,

{q) Comparative functional anatomy of virious systems
of vertebrales (integument and its derivatives, en-
doskeleton, locomotory organs, digestive system,
rexpiratory system, circulatory system including
hesrt and aortic arches; urino-genital systern, brain
and sense organs (cye and ear).

Section B

L Egology -

1l

(a) Biospher : Biogeochemical cycles, green-house cf
fect, ozone layer and its impact; ecological succes-
sion, hiones and ecotones.

(b) Populanon. characteristics, population dynamics.

populauon stabilization

(c) -Conservation of natural resourves-mincral mining,
fisheries, aquaculture; forestry; grassland, wildlife
{Project Tiger); sustainable production in agricul-
ture-integrated pest management.

(d) Environmental biodegradation; poilution and its im-
pact on biosphere and its prevention.

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

Role of hormaones in drive; role of pheromoncs in
alarm spreading; crypsis, predator detection, preda-
Lor tactics, social behaviour in insects and primates;
courtship (Drosophila, 3-spine stickleback and
birds).

(¢)  Orientation, navigation, homing, biclogical rhythms:
tinlogical vlock, tidal, seasonal and circadian
thythms,

(d) Methods of studying animal behaviour,

I Ecenomic Zoology ;

(a) Apiculture, sericulture, lac culture, carp culture, pearl
culture, prawn culture.

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

(¢) Cattle and livestock diseases, their pathogens
(helminths) and vacters (ticks, mites, Tabanus, Sto-

moxys)
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(d) Pests of sugar cane (Pyrila perpusietla), oil seed
(Avhuea janata) and rice ( Sitophilus oryzae).

Designing of expeniments; null hypothesis; correlation,
regression, distribution and measure of central tendency,
chi square, student t-test, F-test (one-way & two-way F-
test).

V. Instrumental methods ©

(8 Spectrophotometry, flame photometry, Geiger-Muller
counter, scintillaton counting,.

(b) Electron microscopy (TEM. SEM)
PAPER II
Section A
I Cell Biology :

(a) Structure and function of cell and 1ts organelles (nu-
cleus, plasma membrane, mitochondna, Golg: bod-
ies, endoplasmic¢ reticulum, ribosomes and

lysosomes). cell division (mitosis and meicsis), mi-

totic spindle and mitotic apparatus, chromosome
mevement,

(b) Waston-Crick model of DNA. replication of DNA,
protein synthesis, transcripticn and tianscription fac-
tors.

. Genetics @
(a) Gene structure and functions: generic code.

(1) Sex chromosomes and sex determunation m Dro-
sophila, nematodes and man.

(¢) Mendel's laws of inheritance, recombination, link-
age, linkage-maps, multiple alleles, cistron concept;
genetics of blood groups.

(d) Muiations and mutagenesis : radiation and cherm-
cal.

{e) Cloning technology, plasmids and cosmids as vec-
tors, transgenics, transposons, DNA, sequence clon-
ing and whole animal cloning (principles and meth-
odology).

(f) Regulation and gene expression 1n pro-and eu-
karyotes.

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

(h) Human genome mapping; DNA finger-printing.
IT1. Evolution :

(a) Origin of life.

(b) Natural selection, role’of mutation in evolution, mim-
icry, variation, isolation, speciation.

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

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

(e} Continental drift and distribution of animals.

IV. Systematics ;

(4) Zoological nomenclature; international code;
cladistics

Sectivn B

[. Biochemistry

{a) Structure and 1nle of carbohydratas fais lipids, pro-
temns, annoacids, nuclelc acids, sarurated and un-
satyrated fatty acids, cholesterol.

{bY  Glyvolysis and Krebs cycle, oxidation and reduction,
oxidative phosphorylation; energy conservation and
release, ATP, cyclic AMP-its siructure and role.

(¢) Hormone classification (steroid and pepude hor-
mones), biosynthesis and [unction.

(d) Enzymes : types and mechanisms of action; immu-
noglobulin and immunity; vitamins and co-enzymes.

(¢) Bioencrgetics.
I. Phywology (with special refernce to mammals)

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

(b1 Oxygen and carbon dioxide transport; haemoglobin:
constituents and role in regulation.

(c) Nuiritive requirements; role of salivary glands, liver
pancreas and intestinal glands in digestion and ab-
sorption.

(d Excrctory products: nephion and regulation of urine
formation; vsmoregulation.

{e) Type of muscles, mechanism of contraction of skel-
etal muscles.

() Neuron, nerve impulsc-its conduction and synaptic
transmission, neurotransmitters.

(g) Vision, hearing and ollaction in man.

(h) Mechanism of hormone action.

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

1. Developmental Biology

(a) Differentiation from gamete to neurula stage; dedif-
ferentiation; metaplasia; induction, morphogenesis
and morphogen; fate maps of gastrulae in {rog and
chick; organogenesis of eye and heart, placentation
in mammals,
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(b) Role of cytoplasm 1n and genetic control of develop-
ment, cell lincage, causation of metamorphosis i
frog and insects, paedogenesis and neoteny, growth,
degrowth and ccll death, agemg blastogenesis, re
generation, teratogenesis, neoplasia

(¢) Invasiveness ot Placenta, in vitrg fertilization, embryo
transfer, cloning

(d) Baer's law, evo devo concept

APPENDIX 11

Brief particulars reluting to the Indian Forest Service (vide
Rule 20)

(a) Appomtment will be made on probation for a period
of three years which may be extended Successful candidates
will be required to undergo probation n such place and n
such manner and pass such exainmations during the penod
ot probation as the Government of India may determine

(b) If in the opmion of Government, the work or conduct
of an officer on probation 1s unsatisfactory or shows that he
15 unlikely to become efficient Government may discharge
him torthwith, or, as the case may be, revert him to the per
manent post on which he holds a hen, or would hold a lien
had he not been suspended, under the rules applicable to him
prior to his appointment to the Service

(c) On the conclusion of his period of probation, Govern-
ment may confirm the officer in us appointment or, 1f his
work or conduct has n the opinion of Government been un-
satisfactory Govenment may either discharge him [rom the
Service or may extend his period of probation for such fur-
ther period as Government may think fit

(d) Tf the power to muke appointment 1n the Service 1s
delegated by government to any officer that ofticer may exer
cise any of the power ot Goveinment under clause (b) and (c)
above

(e) An officer belonging to the Indian forest Service will
be hable to serve anywhere 1n India or aborad either under
Central Government or under State Government

(f) Scale of pay
1 Jumor Scale Rs 8000-275 13500/-
2 Semor Scale

(1) Time-scale
Rs 10,000 325-15200/-

(11)  Jumor Administrative Grade
Rs 12000-375-16500/-

(m) Selection Grade
Rs 14,300-400 18300/-

3 Super Time scale

(1) Conservator or Forests
Rs 16,400-450-20,000/-

(1) Chief Conservator of Forests
Ry 18,400 500 22,400/

4 Above Supertime Scale

(1)  Addl Principal Chief Conservator of Forests
Rs 22,400-525-24,500/-

(1)  Principal Chief Conservator of Forests
Rs 24,050 650 26,000/

Dearness allowance will be admaissible 1n accordance with
the orders 1ssued from time to time

A probationer will be started on the junior time scale anu
permitted 1o count the pertod spent on probation tywards leave
pension or increment in the time scale

(g) Provident Fund—officer of the Indian Forest Service
are governed by the All India Service (Provident Fund) Rules,
1955

(h) Leave—Officers of the Indian Fotest Service are gov-
erned by the All Indha Seivice (Leave) Rules, 1955

(1) Medical Attendance—Officers of Indian forest Service
are entitled to medical attendance benefits admissible under
the All India Service (Medical Attendance) Rules, 1954

() Reurement Benefits—Officers of the Indian Forest
Service appointed on the basis of competitive Examination
are governed by the All India Service (Death-cum-Retirerent
Benefit) Rules, 1958

APPENDIX III

REGULATIONS RELATING TO THE PHYSICAL
EXAMINATION OF CANDIDATES

(Vide Rule 17)

{these regulations are published for the convenience of
candidates and to cnable them to ascertain the probability of
their being of the required physical standard The regulations
are also intended to provide guidelines to the medical exa-
muners The medical examination shall be conducted 1n two
parts, 1 ¢ Part I which shall consist of the entire medical ex-
amination which the medical board may prescribe for a can-
didate, except the Radiographic Examination of the chest (X-
ray test) and Part IT which shall consist of Radiographic Ex-
amination (X-ray test of the chest) The Part II shall be con-
ducted only 1n respect of the candidates who have been
declared finally successtul on the basis of the examination
T'he Government of India reserve to themselves, absolute dis-
cretion to reject or accept any candidate afier considening the
report of the Medical Board]

1 To be passed as fit for appointment a candidate must be
m good mental and bodsly health and free from any physical
defect likely to interfere with the efficient performance of the
duties of his appointment

2 Walking Test the male candidate will be required to
qualify in walking test of 25 kilometers to be completed 1n 4
hours and female candidates 14 kilometers to be completed 1n
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dhours The arrangema nt for conduc tung thas test will be nonde
by the Inspector Generalof Tore v Government of Indiso as
o synchrontse with the sithng of the Medweal Board

Provided m case o candidate who has been called 1or ap
peating m the walking test atwer declaration of the vesult of
the wrirten pimtt ol the xammaton, either lafhs 1o complete
the walking test withim the pre witbed e it or {als
appedr in the test, will be geven another opportanity 1o ap-
pear m the walbimg wst after he o oselectad for the Indun
Forest Service on the basis of linal resulis of (he Examna
uon Incase he again fails to appear/pasy thy fost no furthed
opportunity will be given o him 1o appea i the walking
Lest

3 (@) 1o the matter of the correlation of age hoght and
chest ginh of eandidates of Indian Gneluding Anglo Inghan)
rage 101y left o the Medical Board 1o use whalo ver conelation
tigures are considered most suitable wsa paude w i
examination of the candidates 1t thar he any disproportion
with regard 1o height, weight and chest girth the candidu
should be hogpitallsed for investigution and X ray of the chew
tuken hefore the condidate s deelared tit or not (it by tho
Bonrd However, the X iy of the Chest will b doneon respect
ol only such candidates who are direeted W appe ar beforg the
medieal board for Parr 1 of the miedical Cearramation

(b) The Mimmum swndact for height and chest girth
without which canchidines cannot be aeeepted mo as follows:s

Hoight

4w Ame W T Armm e o

“"Chest ully Fapansion

e ApR)

167 v, 84 ¢ems T ey Tt men)
150 e 79 L, 8 ¢, (for wonwen)

A8 T Tuemrmn o ww an rmmame Y T T memmm eTmn mewmmmer e

The followlng iminimum heighi standuards may be pllowe d
in the cuse of cundidates betonging 10 bchedulied il and
in races such as Gorkbay, Nepalles Assarose, Moghalayu
Peibal, Ludukhese, Sikkimese Bhutanose Garhwalees,
Kumaonis, Nugan and Arunachal Fradesh candidutoy whose
averagy beight s distinetly lower - -

Mo e s ommLw a2 L R DT I3 E

Men 152 8ems
Wunien |4!5 (0 ems

T T T AT e —mnmnan e e 1T o wwer

4 Tho candldate's helght will be meaned a inllowy

He will remove his shoea and by pluced agalnst tho slandard
with hls feat togethar and the welght thrown on the heelt und
not on the tes or other sides of the feet, He will stand orot
without pigidity and with thy heels calves, buttoeks and
shoulders touehlng the standird, The chin wil) be doproved
(0 bring the verias of the hosd levol under the horizonial bar
und the height will ke recorded 10 centimetors and paris ol 3
in centimater to halves,

& The cundidare's chast will be measured an follows —

Ho will ba made 1 stard erect with Tk (ust ogother and 1
rilae his urmn over hiv houd, The wpe will be ko adjusted
around the ehort 1t8 upper edge wuchos the IAterion aigles uf
the shoulder blades behind and lles In e same horizontal
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Plase whonth gup o ke gyt olest ol

then b lowered (o hang loosely by e st
(Jken that the shoulders ue netthios vepw n b g !
sonas todnpl e tho e The candid ae w 10 o !
o take o doepoanspir et s vie ey o
expansion of the cho cwgU he carctgllv 0o !
mhnrnand mwatem will b he oo wd d e
B4 89 wo @4an In Pecendduegt the i e o
e~ thainc bali contimn Er shondd rost e mo o

N The horebo s d chiest of the awndidaw s b
measur el twice betoee comm, e o Tmal o csaon

6 The endhidate wid alvo v oweighe 3oand b
weardod i hlograms fe ooy of bl o kiopr
pot be noted

7 FPhecandidae oy spda vl be fo s
with the followmy ralosy The reants of ¢ b g {

recutdodd

" Genorad
@ general examnanon diceted S o o
any discas ot abmortality . the cdes a
rejected of he sultery from any squint or now
comdinems of eyes, eychds ar contiguons sty
of suchgsort wrender o o by oo oo
WL o service at o future A

(i} Vel Acinty
meutemeoss ofvoaenng ludes tweawr, oo i
viston other for pnear stovien Euh oye b
e aamuncd separals |y

The c wthd e v ye wddlt v

Fhe chgminie of b oy

Lhete shall be nws i for synpmiamy ool edbe o {
naked vye vislon ol the candidetes sholl fnvover Beowond
by (he Madieal Bound or othor nedwat viduw iy v
v s 10wl apash the biee anformateo wath oy o
the condition of the ey

The Incliun Forest Scrvice s ale Dioweal v

Phe wiandinds Tor distant snd gy« viso woat v h
glasses shull e mw follows

Pt viston bicoy visin

Henor wye Worse wye
(Lotseetodd

vison

t;; 7&

Poprer e y¢ Wi
L bl o
y1uion}
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el N N

Typie of- Corfection penmivicd  Bert o g

(napeeibied) Radial Nerutioniy

NOTE -

(a) lundus Paimipaiing T apery e 0N 0y
Fundus Examinadon shontd e »avied o L th ih
roeurlod, [n the eveit of pathologieal conditon be nen {
whilc b b4 likely 1o be pregoossd s i silocn e i
i 00, he/she should he o daec b o

The ttal amuouat uf Myopra G duding the cy Dt bl
nat excoed =8 00D, Totul amount ol Iy pefn chopno
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ticiuding the cylinder shail not excepd —4 00D)

Provided that v case a candidate is found unfit on ground

#f high myopia, the matter shall be referred to a special bpard

ot three opthalmy opr+s o declare whether this myopia 1s

thobrgicalor »or Tn g e it1s not pathological the candidate

~alt be dectered i, provided he fulfils the visuals
Jquirements otlerwise,

(2} Colour Vision (i) The testing ot colonr vision shall
r o essential,

) Cotowr perception should be graded into a higher and
bower Grade deopending upon the size of the aperture in the
bmterooas Jdeseribed in the table below i—-

nad, Higher Lower
grade grade
Colour Cologur
perception perception
i o 2 3
t,  Distance between the
lamp and candidate 16 ft. 16 ft.
Z Size of aperture 13 mm. 13 mm.

Tune of exposure 5 seconds 5 seconds

o Sutisfactory colour vision constitutes recogration with
» nme and without hesitacion of single red, single green and
vie colours, The use of Ishihara’s plates shown in good
itght and suitable lantern like Edrige Green's shall be
«onsidered quite dependable for testing colour vision, While
ether of the twe test may ordinarily be considered sufficient,
it 15 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, bnth the tesis should be employed.

NOTE : For appointraent to the Indian Forest Service,
Lo wver Grade ot colour vision will be considered sufficient,

3. Field of vision.—The field of vision shall be tested in
respeet of all services by the confrontation method. Where
auch test prves uncausfactory or doubtful results, the field of
vision should be determined on the perimeter,

{4) Nrght Blindness -—Night Blindness need not be tested
as a routme, but only in special cases. No standard test for the
testiog of uight blindness or dark adaption is prescribed. The
Meadical Board should be given the discretion to improvise
auich rough test, e.g. r« ¢ording of visual acuity with reduced
illumination or by making the candidate recognise various
objects in a darkened room after he/she has been there for 20
to 30 minutes. Candidates own statements should not always
Le relied upon but they should be given due consideration.

(5) Ocular conditions other than visual acuity.—(a) Any
organic disease or a progressive refractive error which is likely
10 result in lowering the visual acuity should be considered
as a disqualification,

(b} Trachomu—Trachoma unless complicated shall not
ordinarily be a cause for disqualification.

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

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

8. Blond Pressure
The Board will use its discretion regarding Blood Pressure,

A rough method of ¢ algulating normal maximum systolic
pressure is as follows . —

() With ‘young subjeciy 15-25 yeary of age of average is
ahout 100 plus the age.

(i1) With subjects over 25 ycary of age the gencral rule of
110 plus half the age seemas quite satisfactory.

N.E.—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 haspitalisation reporl
should indicate whether the rise in blood pressure is of a
transient nature due 1o exciterment ete. or whether it is due to
any urganic discase. In all such cases X-ray and electro-
cardingraphic examination of heart und blood urea clearance
lest 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 anly.

Method of taking Blood Pressure

The mercury manometer type of instrument should be usod
as a rule. The measurement should not be taken within fifteen
minutes of any exercise or 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 mare or less horizonta! 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 of 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 braghial artery is localed by palpitation at the bend of
the elbow and the stethascope is then applied lightly and
centrally over it below, but not in contact with the cuff. The
cuff is inflated to ahout 200m Hg and then slowly deflated.
The level at which the column stand when soft succossive
sounds are heard represents the Systolic pressure. When more
air is allowed to escape the saund will be heard to ingrease in
intensity, The level at which the well-heard clear sound change
ta soft muffled fading sounds represents the diastolic pressure,
The measurement should be taken in a fairly brief period of
times; prolon ged pressure of the cuff is irritating to the patient
and will vitate the readings. Re-checking if necessary, should
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b done only a few minutes after complete deflation of the
cuff, (Some times, as the cuff is deflated sound are heard at a
certain level they may disappear as pressure falls and reappear
at a stilt 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
chemicat test the Board will processed with the examination
with all its other aspects und will also specially note uny signs
or symptoms suggestive of diabetes. If except fur the
glycosuria the Buard finds the candidate conforms to the
standards of medical fitness required they may pass the
candidate “fit” subject 10 the glycosurid being non-diabetic
and the Board will refer he case (o a specified specialist in
medicine who has hospital and laboratory facilities at his
disposal. The Medical Speciahst 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 opininn “fit” or “unfit” The
candidate will not be required 1 appear in person before the
Rbard 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 supcrvision.

10. A woman candidate who as a result of tests 18 found
lo be pregnant of 12 weeks standing or over, should be
déclared temporarily unfit until the confinement 1s over She
should be re-cxamined for fitness certificate six wecks after
the date of confinement subjeet o the pi oduction 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 car. 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 aperation or by use of hearing aid. A
candidate cannot be declared unfit un that account
provided he/she has not progressive disease in the ear.
The following are the guidclines for the medical
examination authortity in this regard.

(1) Marked or total ~ Fut for non-technical jobs
deafness in one ear 1f the deafness is up to 30
other for being decible in higher frequency.
normal.

Fit in respect of both tech-
nical and non technical
jobs if the deafness is up
10 30 decibles in speech
frequencies of 1000 to
4000 HZ.

{2) Perceptive deaf-
ness in both ear
in which some
improvement 15
possible by a
hearing aid.

(i) One ear normal other
ear perforation of tympanic

(3) Perforation of
tyfmpanic mem-

4

(%)

(8)

(9)

(10)

brane of central or
Margmal iype,

Fars with Mastoid
cavity »ub normal
hearing on one

side/on hoth side.

Persistently dis-
chargmng car
operated/
unoperated.
Chronic intla-
matory allergic
condition of nose
with or withoutl
hony deformities
of nasal septum,

Chronic Inflama-
matory conditions
of tonsils and or
Larynx.

Benign or locally
malignant
Tumours of ENT.

Oloscilerosis

Congenital defects

of car, posc or
throat.
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membrance present fez.g
rarily unfit.

Under improved rcnus e
of ears surgery a cavd; e
with ruarginal or other ¢
faration in both cars saoula
be given a chance by Jecla-
ring him temporaciiy unf_(
and then he may be consi-
dered under 4 (i3) blow,

(1i) Morginal drastic perto
ration in both ears— w1, !

(ii1) Central perforatior in
both vars -—temporaril en-
fit

(1) Either car normal-
hearing other ear Mas o
cavity Fitfreb ithtechie 1
non techuival jobs

(i) Masiond caviry of <. th
sides, Unfit tor techin. !
jchs Fu for oon techn '
jobs if hearing »mpros -

to 30 Decibles in etbe
with or withowt heanyr

Temporartty unfit for fxor
technical and non techmi |
job.

1) A decision will bets
ds per circumstdances
of individual cases,

(11) If deviated nasal sopu iy
is present with sympioa: .
I'emporarily unfit.

(i) Chronic Inflamator
conditions tonsils and o
Larynx—Fu.

{i1) Hoarseness of vor.
severe degree il preser
then—Temprarily untit.

(i) Benign Tumours—-Trni-
porarily unfit.

(ii) Malignant Tumotrs
Unfit.

I{ the hraring is wath., 1
decibles atter operati 1
with the help of hear o
atd— it

() U nutmertan 9
functron—iit,

() Swuitering, of ~ 4
degree—Uni



11) Nasal Poly Tompararily unfit,

i hivher speech is without irapediment

it hus/her eeth are in good order and that he/she is
crovided with dentures where necessary for effecuve
nnslicaton (well filled teeth will be considered as
ound};

“hat the chest s well-fermed und his chest expansion
~suffictent; and that s heait ano Jungs are sound;

-hat there 1s no evidence of any abdominal discase,
that he is not ruptured;

that he docs not suffer from hydrocele, a severe degree
U vericose veins o piles;

Jat his limbs, hand and feet are well formed and
leveloped and that there ia free and perfect motion of
il his joint;

that he i< not ruptured; disease;
that there is no congenital malformation or defect;

. hathe does not bear traces of active or chronis disease
* inting to an impaired constitution;

that he bears marks of efficient vaccination; and
that he is frec from communicable diseasc.

Radiographic examination of the chest for detecting
winality of the heart and lungs, which may not be
by ordinary physical exmination will be restricted

such candhdates whao are declared finally successful

«meerned Indian Forest Service Examination.

decimon ot the Chareman of the Central Standing
{ Toard {conductung the medical exarmnation of the

tued candidae) about the {itness of the candidate shall
1

“1ainy doectis found it muost be nowed in the certificate

medical examiner should stare his opinion whether

i bty o interfere in the efficient performance of
ey which will be required of the candidate.

¢ - of doubt regarding health of a candidate the
an ol he Medical Board may consult a suitable
i Speciahst (o decide the issue of fitness or unfitness
wadidate for Government Service e . 1f a candidate is
wd (o be suffering {rom any mental defect or aberration,
vy rman of the Board may consult a Hospital Psychiatrist/
doinst, ete.

o 'E + Candidates are warned that there is no right of
! from Medical Board special or standing appointed to
o thir tuness for the above service. If, however,
ot are satisfied on the evidence produced before
tthe possibility of an error of jJudgement in the decision
oy Board, i 15 open to Government to allow an appeal
wd Board Such evidence should be submitied within
e of the dale of the communication in which the
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decision of the first Medical Board 18 communicated to the
candidate, otherwise no request for an appeal o a sccond
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 practitioncr concerned (o 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 Buard's Report

The followmg intimation is made for the guidance of the
Medical Examiner --—

1. The standurd of physical fitness (o be adopted should
make due allowance for the age and length of service. if any
of the candidate concerned.

No person will be deemea qualificd for admission o
the Public Service who shall not satis{ly Government
or the appoinling authority, as the case may be that
he has no disease constitutional affliction, or bodily
nfirmuty unfitdng him, or likely to unfit him tor that
scrvice,

It should be understood that the question of fitness
invalves the future as well as the present and that
one of the main objeci. of medical examination is
to secure continuous cffective service, and in the
case of candidates for permanent appointment to
prevent carly 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 c¢ffective service and that rejection of 4
candidate nced not be advised on account of the
presence of defect which is only a small proportion
of cases 15 tound vy interfere, with continuous
effective service.

A lady doctor will be co-opted as a member ot the
Medical Board whenever & woman candidate is to
be ¢ xamned.

The report of (he Medical Board should be treated as
confidential.

In case where a candidate is declared unfit for
appointment in the Gevernment Service the grounds
for rejection may be communicated (o 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 Governmeni
service can be cured by a treatment (medical or
surgical) a statement (o that effect should be recorded
by the Medical Board. There is no objection to a
candidate being informed of the Board's opinion to
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this effect by the appointing authority and when a I Z 3 4 B
cure has been effected it will be open to the authority . ) ; b
concerned to ask for another Medical Board. f‘at.hg.‘r sage Father'sage No.of No. of
if living and at death and  brothers brothers
In the case of candidate who are to be declared state of cause of lving their  dead ther
Temporarily unfil the period specified for re- health doath age and age and cause
examination should notordinarily exceed six months state of health of death
of the Maximum, On re-examination after the
specificd period these candidates shpuld not be —- - —
declared temporarily unfit for a further period but a 5 6 7 8 —
fmal_ decision in rcgard to thelr-fnness for Mother's age Mother's age No. of No. of
appointment or otherwise should be given. if living and  at death and  sisters sisters
(a) Candidate’s Staltement ard declaration state of cause of living, their  dead, theu
The candidate must make the statement required below—- health death age and state - age and cause
prior to his Medical examination and must sign the ol health of death
Declaration appended thercto. Their atlention is specially 6. Have you been eXamined by e ecreerec « vvr ceover .
directed to the warning contained in the Note below :(— Medical Board before ? :
7. M answer to the above 18 Yes' i,

1. State your Name in full......c.covninminiiineisinnens
(in block letters)

2. State youvr age and biithi place....vviveiiiiiiec i

{a) Do you belong to Scheduled
Tribes or to races such as

Gorkhas, Nepalese,
Assamese, Meghulaya
Tribals, Ladakhese,
Sikkimese, Bhutanese,

Gharwalis, Kumaonis, Nagas
and Arunachal Pradesh.
Whaose average Height is
distinctly lower? Answer
‘Yes' or ‘No' and if the
answer is “Yes' statc the
name of tribe/race.

3. (a) Have you everhad small pox,
intermittent or any other
fever, enlargement or
suppuration of glands,
spitting of blood, asthama,
heart diseuse, lung disease,
fainting attacks rhuematism,
appendicitis ?

OR

{b) Any other diseasc or accident
requiring confinecment to bed
and medical or surgical
treaiment.

4. Have you suffered from any
form of nervousness due to
over work or any other cause ?

5. Furnish the following particulars concerning your
family : —

please state what Services you
werc examined for ?
8. Who was the examining authority 7 ...

9, When and where was the Moedical s
Board held.

10.Result of the Meeidal Board . e o
examination, if communicateg
to you or if known.

11. Allthe above answers arc to be best of my knowledge:
& belief, true and correct and | shall be liable for action under
law for any material infirmity in the information furnished
by me or suppression of relevant material information. The
{urnishing 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 bas
been suppression of any factual information comes Lo notice
du any lime during my service would be loiable to be
terminated

Candidate’s signature

Signed in my presence
Signature of the Chairrnan of the Board

PROFORMA—I

Report of Medical Board on (name of candidate) physical
examinatiof.

1. General Development : Good ..., Fair....... -
Poor Nutrition ... Thin oo Average ...
Obesc. ... Height i Best Weight
........ termreneeeene When 7 ANy recent change in
Weight .c.oovvreenciiiinnns Temperalure .........ooocevccvninrcccen,
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2. Girth of chest :—-
(1) After full inspiration
(2) After full expiration
Skin : Any obvious disease
. EYES :(—
(1) Any diseass
(2} Night blindness
(3) Defect in colour vision
(4) Field of vision
() Visual acuity
6! Fundus Examination

-

......................

......................

Acuity of
Vision

With glasses  Strength of
_glasses

Sph.  Axix Cy.

Naked eye

Distanmt Vision
R. E.
L. E.

MNear Vision
R.E,
L. E.

Hypermetropia
{manitest)
R.E.

L. E.

4, Ears : Inspection ... Hearing; Right
Ear oo, LeftEar ...

5. Glands ..o, Thyroid ..o,
6. Condilion of tecth .......coviiiviiennriereninies

7. Respiratory Systent, reveal, Does Physical cxarnination
anything abnormal in the respiratory organs ?

If yes, explain fully

8. Circulatory System :-—

(a) Heart, Any organic lesions? ........ covevcnvenee Rale
Standing ... e
After hopping 25 times .o e,
2 minutes after hopping ...,
(b) Blood Pressure 1 SYSWlic .. Dhastolic.......
9. Abhdomen : Girth oo e, Tenderness .........c....
Hemia .....cooovvveenicnnn,
(a) Palpable.................. Liver ... Spleca...........
Kidneys.......ccovveiunnne Tumours ...,
{b) Haemorrhoids ...............Fistula .....cecevennee,

10, Nervous System : Indication of nervous or mental
disability ..........coviinicerinnn,

11. Loco-Motor System : Any abnormality ........... ...

12. Genito Urinary System : Any evidence of Hydrocele,
Varicocele elc.
Urine Analysis :
(a) A physical appearance ............ocovinies

B Sp.Gre e
(c) Albimen .........oooivviineniiirien
(d) Sugar....coieivcrrs oo ., .
(€) Casts .ccocoviiieececries ceeeeerrs,
() Cells.iiiieirci e

13. 1s there anything the heafth of the candidate Tikely to
render him untit for the efficicnt discharge of his duties in
the Indian Forest Service ?

NOTE : In case of a female candidate, if 1t is found that
she is pregnant of 12 wegks standing or aver she should be
dectared wemporarily unfit, vicde Regulation 10,

4. Has he been found qualified in all respects for the
efficient and continuous discharge of dutics in the Indian
Forest Scrvice?

Note () : The Board should record their findin. - unifer
one of the fullowing three categorics

(0 Bt
(i) Unfiton account of .o.ooes v, e
(iii) Temporarily unfit on account of .._........co. 1oevieenne.

Wote (J1) : The caadidate 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
Mcmber
Seal of the Medical Board
PROFORMA 1I
Candidate’s statement/Declaration
1. State you Name :
(in block letter)
2. Roll No.
Candidate’s Signaturc
Signed in my presence
Signature of the Chairman of the Bourd
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 lesi of the candidate,
Name of the candidate ... ivieeevevcrenrineees
(i) Fit
(1) Unfii on account of

(iii) Temporarily unit on account of

Place :
Chairman
Date : Signature  Member
Member

Seal of the Medic al Board

WETE, A WIEW qEOTEE,  waRTE R nfza

Td  FHWE  ENE,

feest g wafra, 2001









