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(1) &eft -
G WATAT o Tl HIATAT WA T GASTAF TAA0T § TH TEAT FILT T S AT Tat 1 =62 =9 T2
TE FT AT D AT, HITAREg ST AT

TR PR T
FqHT ;. = 10 1 %.56,100 - 1,77,500
LEL : (i) | FATS, kT ASTT a7 J9g F

DRCSIRR CEUSEAEERE SUECIRES B EA)
(iiil) ST AT T THIIAT AT TG ‘T
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ofy -1l

FET A 1S, ST T 9T7<F FATAT, ST TATEI, Tl 3R ST T Feeqor AT, qea 361 7 76
Fef ey FATT 8, § T TNAT F HTETW T 9L AT AT Tat A7 {&¥awor 7% TR g

TE T ATH . HAE TS (ST o)
GG L AT

FqHT ;. &= 10 : %.56,100 - 1,77,500

T4y o (i) T TS 9T, FE ST JATy

(2) uw sHHIEAR T UF a1 TE At F 9w o wfaewgl w7 awar g e o ag et F a2
=0-|, FiEAferd G-aFTEE (IEF) Tar #§ 3uttad g F o, SwiEa #ir Si9-are sEed I ST 2R UE
eftaare, St =wr-1l, afeaferd g-aarfaes (ge) oiar & afvoma § gt sfvet % wat o srgar s wear 8, fega
AEET T § T T § FAAT % FH H ST e i draeqhar gt 5 ag O 1=t o serae s =gar g1 =wo-
| (qea) Tear S e arel SFEaT il wf-11| (Frher Te / AreTente) ¥ SURed g & forg fEeqa swaee
T THT FHEAT ZITT

o exm (i) TR T AtF-ATET AEed 0 / fAEga e yoF § ggte 72 ahTars § eRadaatads e
Tareft et ST ST U ST IR AT Agl QAT ST |

fErorT &7 (i) AT AT TH0T, G HATAT F AT, TATAR(AE 3T THTATT TAT Feal T A 7, T
orf<F WATET, T ETEA, 7ol &S sfiT 97 5w A9 F q9qg F qar § HAy SAAqiaser
(F=rees ) % Tt % o areqa ®§ TIAT GHT 39 B ITh G TAF AT H Frve T ALTare aAr
Referat it s & srEme &t 7=t & for satea far srom

fBrorw egma(iil)) - qEAET T FwETS AA-GREASTTAT A/ F qEIT ITEARN F ATHA § AT, datag sufgar fit

AT FAA TF T o (70 3, ST f&Aega siers 7= § 39 g7 &9 6 T agara, Taannd sie ffwma f

AT 9 e g

(3) AT qESATT TIAT F TAATH, HITAHAE AT AT AT A <6 TATAT, T qo1e, T4t e sfiw

TT HEEAV FATT o e O 9% § T4g T FAT H FAY TAqE@ AT (T &) qieatera g-a=iee 7w, 2020

e % TR & e a7 w6 S areft Rt f sgfaa @A smr g 9 G afen 7 fAtdee & sy

S TireT & o giEa/steaa ad qEetas gaaor § qasTeE, qEiaeEag i TIEEE 6T S g9

HATAT & THE F FATH FAZ TAATAHT (=i ) w=t & srqafa s, sqafa seefaet, s et afe,

STgUA [ATTF & § FHS a9] TI7 S50 [Goa T Fft o TRl F Ao e g Haia =7 § o

ST

(4) STLFT TEHEAT F TOTH F ST T FAAT SFHEATI HT SJEATe T F e TR ST

(5) T AT FAT AT FILT = 7wt = forw afiforeg-1 & fReifa odvadr v Tre=r o same o st i STos

(6) LT T ST FFT BT, TG AT g7 f=f2ra Frar srowm (S & swrmr grer gi=a G )

(7) =+ Sefieam aT ar;

() AT T ARTE 2T, AT
(=) =oTer i TSI g, AT

(T) ST T TS, AT
(=) W § Tt e F T | 01 Sa, 1962 7 ger W Ay ga fasadt areorreff 2y, =



[d9rT [-ETs 1] AT &hT TS 2 STHI-ROT 3

(F) A | T A F T ¥ urthedT, a9, o, HIEET, ST, §YFq T a9 G, @ shrehr
ZOTT AT ST, WeATet, S, ST a7 a5 Yo FT AT g gord: AT =7 1<h gl |

TN IULFT AN (@), (1), (F) ¥ (3.) F HATd SFATAT H ALHRT 7 TTAT THIT-T5 T&T7 637 87 |

S swfieaT™ & JTaer § 9T Y6 ArEeTE gr 56 U ® AT oA 5 awar g G 39 Aty ywa
e THT AT ST qHAT § TS AT TR G I AEAF TAT THIO0-9 ST A F&=m 73w 2v |

(8) @ =T !

(F) VLA AT, G HATAT F Hag HATAT, T EATF Fae00 § qaar«es, qafastag fiv @
(FE ‘%) Tat % forg ot s B ST aTer a9 F SEEdt 7Tg A gge ! g wi gAad 21 a9 # g
T 21, {3 32 a9 7 7 gar g1 (FAATq 01 Sa<r, 2020 1) AT IHHT F+H 02 FTHa<T, 1988 7 TF F4T 01
AT 1999 F TLATT T AT 2T

(@) ST oTf=F HATT, ST HHTE, Tt AT S T weror fanr & srefieesy wratas, w0 9 9 § HwAes
TAgE=HT (FsEE ) T F udt F g oy arte B S e a9 % S=as q1g i ugedr ae
st 01 SI9asT, 2020 T =gAa" 21 a9 & g FF0 &, g 35 aF &7 7 gof 2r (roriq srewedf &7 5+ 2
STaLT, 1985 & T& 94T 1 S=a<t, 1999 ¥ 918 7 gal &)

FYAT ST & ITHEATT T FATHT T o 5 7 3wgaa vz o forg 3 sraes 77 w2 €, F oy ey #hiwmr geeft wrest
T T Fd 2 |
@) =T FwrE =T = afta wew-1 7 B Eanr § Fefa § 9o wtew-2 8§ afia aaey 76t F o awee
FIAT g, AT 370 AT0A § S0t g =7 | stfereraw 7 aot it ge <7 Jus |

FATH-1 FHAH-2
AT AT Feferor (i) THSTRF T T
(i) KCUREIEES TG
(i) AT 99E T
Fea T IS AT (i) FS TAgrasT THg

(M) At (ewdE) wdt arg e # e g 4 s

(i) Tfe STHIEATT SAE=T ST sToraT Sqg=a TS w7 21, a1 afewanw 5 a9 aF|

(i) s st S o 39 sefteaTa & Afemaw 3 a9 9, ST UH SWHiamd & (o oy smeeror & 91
ERIE Rl

(i)  UF IwfEET % T § g 01 SaEd, 1980 ¥ 31 fREaw 1989 T% A wemAty ¥ R
TATLTOMEAT ST UF FHIHIT T | sferame & gr, #v dtersaw 5 99 aF |

(iv) 97 FT F AT HOG § AT AT & § FISH FEATS & A (GFART gT TAT THH TLOMH TTET
e g var 53T & FHE F 7o ° stfewaw 5 a7 |

v) 7 qaqa &=t (Fde area stferarfeat qum srarasTen T FHTOR yTeq srferTiA, ArarasTer T
TAT FHTIH, ACTRTATT AT FHII ITo STFARTAT |IZ) T Tgett Sea<t, 2020 T 9 T 79 5 a9
#t TAT A T A (i) FETATT AT AT % ST T T@IEG A7 (i) TAF FG7 7 g0 ATHRF STomar a7
(i) STEATAT 3 FTLOT FTATFT T ZIHT AT FTLT F FTAFT T T HT 7T FILUT T HTARA % FATIT TL
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FrAFT g0 § (2% 7 ft wftnfa § e Frferer meft s, 2020 & v A ¥ stew Ty 2T )
IF WA | SATershad 59 a9 |

(vi) ATATARTA T FHTI STTErRT T /3TeTshTait T FaT FHTT TTed SATERTIAT o ATH | ATEFaT 5 a9 T
T srafer Teet S, 2020 @ T T oAt 2] T Rt ™ 5 ot & aferes gars 7€ g qor
s aTHer & AT HAETAT U THT-0F S AT g 6 F e T % oy srees w7 ' 3
TAT A B X A< T Twaqra ITeq 3 it qEE F S TG F AlSH UL Ieg AT F IR 04T
STTTRTT |

(viiy () steraT ST R gemar, (F) T i N g § wieATS gt & (@) e fesaivar, Srrn siata
Ter-AiRasE =, A AT T g, e, o gae & fifET s vt g (7) snfesw attaw
v, drew # Ao fRsirar s amtas O () & & T % sehie g & g st § 5
g feaarrar, foree siasta afee-stear 8, F At # stfewaw 10 a9 a6

feoqofy-(i) s ST/sesT qo s fUsET e & wafda sl S = 8(7) F et @t 791 qaae
AT, STF FoT FOHT F ALETT F T JAT () FeaT o7 7o go7ar, (@) afaw iz [reg g7+ § Ffeare gt g
(@) == i, R siasta wer-ufass =ra, 3 B @ gy, ai=re, s gaa & ffF o i 3w 1)
afesw e feziar, drew ¥ fAfere fezrirar e amfEs o (§) & § T F qi9 Raarmare & IF = wal § 9 98
eariarar, o siasta afere-stear 8, sirat smia it ot § o &, T AT % Sfaia o aret g=t o AT ge
TC i o e g |
feoqofy-(ii) saua &R orss 39 =afFT 9% AR g S FHT-a9T 9% 747 genfed qaga afvw (e gar 7§ =
TS 9T %) =T 1979 F o1eh¥ s a9 & =7 § qvaruad B sar g
feoquft-lll: s T=T B Tt anftEeer (TR s ot srerat (frenT) w7 sy = wt & afifog v #
= o & S GreerT st ater sifafRem, 2016 #t o=y 33 sfiw 34 F WYl % AGEE gated qa WEerr
sttt () grr AfEe qor Featfa fro o 81 e =afe ooft & st Faa sH seat e (e f
Foft (for) arer ST ThAT 3 seET wT et Seorg afkforg-iv § R s g1 sw o, e aoft amer
IEAEAT FT TATE &F ST g 3 o a7 g Aeed F3d § Tgel 20 &7 I8 |
feoquft -1V : T G2 8 (11)(8n)(v) T9T (Vi) F said I it A oy waeft ge T gl autq uw =rn S|
AT &5 A JAT, ATHAT AAAT AT HAT H Faee dAqaAT AA-Face & =9 T off T & Far 6 g 77 oy vy waw &
TATIAET AT ST AT TAH<H g Bt AT HAT qTH gl BI; AT UHT I 3T T¢I g3 BT AT F9 g g qar T Fwe
= AT ATRT 31T staen AT T gne
fooquft-V : o e 8(en)( vii) F STaTd o § Fe F IS & ATAE A AW (ST SFHIEAT T [Hh g adr
TT HTHT STORT T ag (T T FRvarar Irfesmmy SEr @ 7rear gn) g1er gy e F a7g qvFh’e g7 a=°rs
ez switeaTd & fom sreteq w@atea Tamai/ast & o g o qor ffrata ameEst & soarst w1 @
FEATE |

ST FY TE TR B G T Ay HAr F FE f ge T G 9w awdh

AERT g o= i arie arar g S &fegerem A arentus Femew g F gamrer § G e
Ereafaremes grar Sfegoram & awwe a9 10 ywror-a Rt Greafaenes g0 sl fdpaaT F i § o
£ T g1 AT 37 3570 FeafEmrers F autra wfgwrt grer A Gt w3 gr ) s swfeare ssaay et
T TETAT T FEFE ST T AT g A STAAT ATEATHE TLEEAT AT THFT THAT F THTO-T Rl STTAT0TT /Ao Tir
TEQT FHY TFHAT B

AT o " § FIS ST FEATAS TAT STERTAT, -0, A 7 a7 F srferorat & yrea srew gaeft s 35w
qT=T AT i
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AT F TH TN § AT g0 HEALH/I=aq ATATHE TAT THIM-T AT F Saiid ITAFT TR{cqTH

a0 Fieafera g1

(9)

feeqoft-(1) sefieame 78 eam= w8 & s swfteame £ sHt S0 it T A T BRI S SHe e
T TEQT FIA T AT Tl TELAMA/I=AAT THAT THIU-T5 § JT FHFET THAT THIO-TF § T 8
Y THH aT% S TEde o [T STErer 9% s 3= ST T A8l 3T s

fooquft-(2) swfteam g ff Fre #7330 gy et o # werer & oo & € 5w fF e v e o
T3St F7 A9 F are 399 e g Gt are f whe § Grft o w3 afeds w S sty

TE el
frere eme (i) o SwiieaTe Fr U2 F=m 8(3T) F sfavta oy HiwT ® ge & orehiT wdvear § warer fRAm T
2T, SHehT IEHTEETT T ¥ oF SOt F( Serae T Wl & a1a a8 TEAT F Tgel I THaAT 3 F

T AT F AW TF & &qT7 § AAAT FFAW/FATAT G IHAT FATT qHIeq w7 & St g1 &y
STAEA FTA % AT T[S JHAT FAT AT T2 F FeeAT g AT & qT A T F47 T

(ii) ST SFfEaT oae foramT F7 AU SEEd IF YT w5 a9 & a1e (R ov T fFeanEates wir
TIHTAA g1 STaT § 98 39 Ta(al) gq fFranti sy #@aeht fama o= wiatar § afeafoa
2 FT ITT ZRM S 97 98 TG0 T g U AT 99d % 3wt smae o f&Afeaa
ST HIZT I qA AT g sfud F feaw @ ar

gaw defors Fraar

(i) WA AT g § s@EsrEs aqg + & g

AT § g AT ToF e e F et e g sveriug Eeateme strar wae F B e g e
Siferen wream freatammers st s stfafaaw, 1956 (1956 #T 3) #it &mer 3 F siavia wrwg fAreafammea
= H =it et difers e 7 spEste S a1 GEs a1 Sy s AT G AT Fiee deawr
7 SO AT AT T GEA 77 72Er @AW 6T 9T Tay_ q1 ane @R 6w @ a7 e
7 TErora® AT A7 TSI ST AT GIHTAS AT AATH TITRET I G Tt § dreet
=t v 21, T g

(ii) AR Rl & piflsfg oy + ¥ g

SRR oo A # §9e A7 TS FgmEea F BT FF g s Feafammas saEt EeatasaT
T AT sfafd, 1956 F siavia AAE Feafammas & w7 # =riug R foreror "wer 7 A@ifad v

SITFT WTeht AT AT 7 TR (FTATor syaraat) am ST s a1 aqul qoitat, Saugsd
AT (Faeteht) § THTEET ¥ o gv |

(iif) AR FRATTRE 990 § W a9g ‘' & g

swftear Saa wra § w9 91 o7 [ qved ® R w g eanfa Reafaene ar Reafeeme
ST AT ST, 1956 (1956 F7 3) #it T 3 F siasia AUT AIAE @@= ¥ HHEE (TA1H)
T “TEATSS FIHEED (STTTFT THIAT) T TATAT et hioee! (FReaaomensh TaTa+) § THUeHT F2 forar 2

(iv) ¥ oI qIE | FAY SAqfawEt (3T &t ) ag ' 5 ™

() et F 9a | 69 A1 s fFend qvew F B w1 g et Featammes 1 Greafamney saew
AT srterfeae, 1956 (1956 FT 3) T €T 3 & Sfavia =riud ATg fFreafa=mes & ieasm stoar surts
qfa=T a7 FEr qfase § wrasae B w5 Er an

(@) ATeraT e EreafEmTers | sergfasy § wrasae =

dre: gag o & Awer Bl #7 arerd Arewrar -y fFeataEes ¥ waE § are sasa7 €6 ' g S
AT I UL T AT T BT AT T THHT TTSTFHH G TTAT FHIE 7T TSI
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() ST IFftEaT ST STEF afvia @2t (i) ¥ (iv) § fEfRtese =maw atees awmar & sifow whar §
Tfeafer gu & S Sl #2772 F "@ra 3 f wier § qtEafed g F o arr gy s, @i s afRomw
#T AT Tt &t e g, fF wher ®§ warer & U smaeT w7 wwa g o Y Rufy # e af fir o § saer
TAIT AT FAT 3T ITFT Atoia () ¥ (iv) Gt 7 FfafEse mmaw dfers Tmerar sra w27 & stexefi= grm
AT TEEAT ST T A HT UHT THTT AEA{q J-aa1= a0t & fEega srees w19 73 o+ i =g
arire (it arE) ¥ T2 f aE w1 geT =R

(@) 37 frorw wrert 5= sreredt =0 Faw # AT sewar s w5 i & et 59 9 iU #7 g9ar g
T AT AT FEATSA FIT FATIOIT THATT I 107 T &1 AR o FFashTaTe o a2 &1 #7 [Jog a7 7
sreeff =7 o e | waer T ot wehar g

(TT) T STEATE ST 7T TEF g, A 38w Areev 3t freft et freafammes 6 2, fe sewr
TATF T T&TH T T, T AT AR FRT 37 TE0aT | worer f&aw S #9ar g |
(10) =¥t sEfeaTd w T i Arfew 7§ BT 9o 1 G sTEeT AT AT

(11) = aft SEfieare ST age T g TEERT AT § SR AT SfF e 7% FHEET ¥ Taw wqrit Aar swerh ghma |
AT FTF TATIET FHATAT AT ST ATASAF STHT § FHTALT 8 v Tg T3 (ST T) TEQT FEAT ST {3 Segiv forter
T H ST FIATAT/FEAWTT F T 7 q=a w2 71 g T 3=2i = vdvear & forw smeew fFrar g

ITHIEATI &l &7 AT AT 3 7T draRT it S RareaT & 39 39 78 & e smaes /a9 § 957 %
TFY H ST e §T HIE T [HAAT & qT IAHT SAera LT ST T T | AT SFHEATLT TF it ST Foet T g

(12)  9ear ¥ o= * forw sefieare & smaes IO i TR I T9T SHET G AT AYTAAT F AT | SN T
Rt sifaw g

THAT § AT FIA a1l IFHTEATE T qATd w2 o & F 78t § yerer o & forw arsrar i @t od o #7a €
THAT F 39 A9 T, oen o s 7 39 waer A 8 sata w12l aivafed g-ameEE (wmitie) wiher, w21l
Tqfeaterd -SATH (TCF) THEAT 37T T-|||: FTATERTT TEEAT | IR T4 quia: STfeq® ST a7 3+ et ararar

#T oIl AT QT FIA IT SMATRA RIT| AT LT TEHAT STTAAT T TAT AT ATATHT THEAT % Tgel AT a1 |
TATIT FLA T T TTAT 7T ¢ T3 F Irorar o ot ot ol GRT AT e a7 SART FI97 T84T & forw seeht sefeamsy

TE FHT & T
(13)  TorefY oft swefteam & e ° 99 9% A1 To AT ST S a9 oF I O AT T A9 oI T 8
(14) o srerefi/sefiear -
ST SFiEAR it Her=mR & it § AT s gy St g g g e
() Teferlem Tt & st seftear  form s e f g s
@) T FAT = 7 afvaroor Y Forwer w7, AT
(@) =& =TT, AT

(M T sriT w ¥ weteg Bl o st o SR AT, T U sershHer e i awehy
T, ST

(i)  ATW FET FT TEAT & T, TIAT

(iily  Freft s =fa & Ry © | FIEETEE FAT 8, AT

(iv) STt SRTOrTS AT UE STHTOTS weqd 0 2. e aet v AT = gy, s
(v) ATIET BT § ATEA(A BII/ZEATET o AT 9T STHTd BIEl TS HTAT, FTaT
(vi) 7 AT 5 Ty fow € A Rt aeeryt e i RO g, sta
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(vii)

(vii)
(ix)

(xi)

(xii)

(xii)

(xiv)

e 3 form sroet SwfteaT & "ay # et et w s G 8. st
(F) AT TLE T TA-TF F¥ TIF IO FLAT

(@) AT F HATAT I FE H qS AT 6 AT H T ST AT FH2AT;
(W) TRl F TATET FLAT; AT

TEEAT 3 I STHIEATY % T A=d |78 7 TET ST SAET ST ST, 47
ST IFETRTSAT T STEIT AT (@1 AT A L@ T, AT ST ST STHIAT ST2ram

THAT AT | geterag HeAT, S Sae-qfeaswrat fr BT, THAT 37 ATl A THAT A S(gvhe
T o TorT SHETT Stora sreraeT U UHT g1 ot ot e weAr onfRer 8, sterar

TheT = & o s g g wEEThEt w wens T g A sy A ot afa
TEATE &L, AT

THAT F T qETe A B (AT 7 A= atw & = A7 2n), e A7 Gl oy #7 soeiEE
STHRLT AT TTH 70 AT Ty ATt Rares a1 = grea ST #is w2 fifean, e at= gafy a0

FHLT AT ST BATSH T T AT STRIT AT HAX T F €T § TIE FFT AT A ATAT Fle AT
TS ITFT, AT T F< g1 AT AT, TN Fd g AT AT ITH ITAT TAT &, TIaT

T it w37 g SFHEETl B 69 T THI-TA] F qT AL AR T Serad hAr g, srerar

Sugad @t § sfeafaa gt stoar Bl oft w1 % grr s #r sEafRa ww w1 v G g, ar
3 9T Ararter st (PR Tieiarger) Soma ST q9haT 8 ST I9F 97 & $59-

() START ZT2T 39 70T § Sraar ag sviieaTe 8 9o+ & o st sgrn s asar g siw/smerar
(W) I TATT TT 7 4T fAteve ety F fore

(1) STTRT ZTT & ST aret et oft afvear sreram === & foro fafarfSia e s aswar €,

(2) Tt TTRTT Z1T 39k arehier foreft ot st & A e ST seraT 210

(M) #fF a8 TR F AT TS F E HAT § g AT IA% (Aeg SULFd A F AT sgonatTw
FAATS! T ST qFRAT T | T ot 77 § T =w (7w % srefie S onfRw a9 a a2 &F St 5w e

(1) S¥fEaTe A7 =9 FFawy § forfed stearmees, ST a8 397 97, Teqd e a1 q=ae 7 & |, 6w
(2) SFHEaTE FIRT FET TR § T&qq AT T, A% Aie 2, f@3=re 7 w2 e s |

(15) =ftwfora g-a=m=® Taar S =20 § s it STt st =2l afeatoa g-amri=s (i) aer
(FFET I FEIHTS T & &7 II%) TUT-| (AT qe7) — qt =68 oy amarer siw gow-|| (55w @fire); s<or-
ll: afeafoa q-asmfas (Joam) T (TF B F o T T F d9 TuR); siT w7l st
T /ATt | Firaiord -astaen wrer & Aot i e gfifore-| § figr = 2

- AR -l F T@AF TR F g Aaw agw siw Fuiia o #1 affar sanr & 9 gem e

- TEEAT H SAEAT TTq FA TN ITHTGAT T SF TEEAT & F20-|| § 37 it |t <F Srostt| ==t To1e, Faer 39
IEAEATI & & TEr & =F00-1|| (R TEreA) g AT SITUIT ST TEEAT 5 F207-| 8T =J207-1| § 7gar e 3 2|
TEEAT F FLOT-| + F0T-|| + =F07-1|| § IFHTIAT FTT 9T 33T F ST 9T S| Tar gAT T il A0

Ford 3% 7t swemr 1 A= & B s sfa st s s storam s o At storam anfds =0
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F w0 F oy arfera Rt #ir ava F e ararer @ F e 0% B aErt ¥ mi ge § sufea
TTATRTT o o7 TET G ST T T TEHAT o6 FC0T-| 3 F20-|| § 577 Faeft Arrehi § ge <9 F IO AT 5130
TAT o FL01-||| (T TFed T/ ATATERTR) T TT THETAT & SFHIGATI il ATATERTE 3§ {70 AT ST 96T g

(16)(i) ATATERTT F TLATT THAT § TAF IFHEATT F SIqH T F TI9 0 TT o i1 F e T2 AR FIT
ITEATI F TRIATRT § saateerd 3ham STuaT | Jeqe=md SRt SeTierd &t 9% SFHIEaT il ST g I8er %
3 o STYTY UT WL S aTet sereterg Rirat & o= § o8 o (S 978 § 9T JgH a1 wgaruan) Faifia
FT| sreterd RfRe 9% s, LS. 3R oA, Seeeauw [snfdw w9 7 Fwenw an) F smfer At & oy wi
ST ATt sefera R % Haef # ST areTeT g 2T H ge © 9T g

Fq % FE= AT, AT AT aT =7 et a7 q97 Sseequy [0 &7 § Faa av]q qataq
IEfEaTe fSrgie aivar F faret o T uw urear a1 w9 wees § G ot e B famaa =3 ge w e a8t
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- ITAHAT AT TAqd FATATT, TLLAT, TRIAEAAT, STegierh ATARAT, A=, aerara qur e
T § ST #r Fw; =it w7 i, Wiee {97 9 i g9, qorel SeAAe o UH ST S SMEHE &
TN, G FT FHOAT F=TST|

= - 1 (AEg )

TUT — 11 ; AT
1. 319 gt e o=
TS 3T ST Teeht arETet T TR W YT Serts, T ST T2t A fFreraary, gt AR S ot gt
TEATHRYI ST FahT & J-FFaehed, J2AT F Fashed & qcd, Fg ¥ GAS qaehed, AATE TG0, THT 37T 396
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THTE 0T, g2t ¥ SArqia SeT, T2 F Aiqied TN § 9 qOi 7§ qaaara| we Fadtaedt, ST siT 39 He,
arsfiar wgere, srferehy, diaar siw fAware =6, s i S, e

2. st ® arforfer aée:

Faew fFgwe & ac, FFeT fiswiv, Thew, a9 Y Y % A, Afede, Fwed i w, we & fFee 6w, @ E
THA| A, ATES 97 ST SESradey ST AT H I9F AqUANT| <A F [eearwuu Ao, At s
AR T TEGAT o LT TECATHII T 3T [EATHT T S| T o T T AT ST ATehd: TEeaThu T, &
Frahr, orfRRerTelt sh FuenT aer) Witaeh & wveror fw: Sit, o shw wfi @3 ser awg i s s= yfw
TATTLAT 3T AR est wfade & o frgia i go ard

=orn forgia 1 wifers sEamon, sgorw fi aiearT ST sprd BEe F ST sREd #iT S gae)
Tarerar frgia, argtu® ahedt, Bud, Tream €@ amrr e s fiserm, = b gme ww w e
AT 3T THIRTOT| TR 37 THRTOr (37 3% T AT | Soerd, I 3T FTAT THIHL) | HEATHT THhA TR 5
T T ATF FFATST, TETATAL, ST TFASTIIAL, Tueniae i< ferae & = g SR, e fafer =1 s
T AW FH Sq¥ FHIHLOT FHT AT, TR a7 i afeiwa qea fFfey #7 af=m

3. o Jawaa:

RavamE i fvmer-wfes diee, Frarea &1 Fw, e awrerar s sTesatres Ruwis, des 99 &7 396
ST TR FT e, STEe ST "9rEre w7 FEw, I R T6T, e aHE AOdd BT GHIET A
fAgort § Sqer® F FTHHLOT T AT, HTI{OTF Y TAFEIEe[eh THEATA  THTLTT § AT F THHTIT FHT ST
fEreamam wie, B F e e S 1 [ fFeee F g arser e | aF quiEm, 6 sae §
o o= FFahrT a0, STeeartaes oY HITSAT F7 §=7a, fE=a FFaehiT a5 o o Teforad|

4. Tt gaerm

AT a8t % qo: rgia, ster Resem s warsyw, Jah, Fee, e g o aa At @te &
TN AT T 6 ATt Fgia: wHe 7 fgia, w7 #7 {79, S0 G9Tse, 1wEdae iy =907 i, T
HIF==T & Terade 7 stvad | e 3w feew, J9ET ywa, vfermtfET yame, R gwer s amEtes gy, 5w
I 3T THH STTART, AT B, T, Al AT HI Tgaae, TET TIFH, Twel Haerd, e w0 HFer|

5, gE-FAET ST FEHT-TT(AhT:

TL-HET & graarar g, FEem e wwem, So-srg-aaresd J9e, Srea-aiees T =, fFEe #1 Fem,
e T ST ST aTgHEd dR -9 Attt ' s R wiw wr Gt e et e
THTSTAATIHE Tref A3

6. arferfi wifar siv oo

AT AT T STHTT, AR, =10 feawor, o o 973 s s=f, sfi-zvrdaa goaam o fAEsy e
Tere | YA, sewr, e s T a7 F frgia, wreedtte @i wired I9E, T  rewe, AR tiar g
fRrm, =gt siw =mfast i WA, e e st s, st-uw #rser, Eafeerae F13ew s T ¥
TUFLIHTET| T T T I TTTeher FoAferdy, Tl fue, gregrem, SHerr ofiv &7 qearust  Fowem|
= - 1 (FEG(D)

TIT — 11 : THTAS AT
1. TTHTATE ST TerehdT:
TH-77AT % forw e st 1 ww, 2 ww, 2 6, 3 uw, 3 6, 3 & weent F forw Yewe faaww aw ag-seeae
TIHTIET FT TAFSI = v
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AT TN § ArEted Ao, AT 439 o7 FAEs 39 someive [AwaTd & ST 9% qedl 7 avfiadon ST
AT Srad |TeoiT| TH, o, S ST UF st qedi it G [FOoar| TATay TTHT) AT, ThresT THE, TEHT
e, smafas Groar, wgeat Groan s ardi= enfar, o a9 arfia orhar s e
-, f-, 37 S-saAtF qaal F gy 7 g0 7w o ffenfs g somis e, wifes =01, arg v, Jah
T, FEFOT ST I IO, AT STATATH, ST ¥ TSTFT THIET AT § AT S a0 ATeaqmal
AT 5, WEed ol A0 S 223158, BATSSH, SFATES, AFI-UMHT F 00 i Tt ug-sai® e f-sais
TeaT F qag H SAfea I o

2. TETAAE SEE ST HLAAT:

qrEfAE arEe: AR eE, Bear aque FeEw s sadr @) Geeeat st & afE, afew s, -
THIHTO ST THE SATAN, TA-ga¥ o6 ST THE SATANT| FIeATT Fo1l, AR orf<h 3T grefiaantiaar, e
T, wee % R st # W

TEEATSI e aoi| aivs =1, ot #weita frgia, srefaerese™ s, SaaTe Sul, dqaTe Seaara o
LTI

HIAEIAE AT THAET ATRRI, TAA loe 3T FIFTAFT AToe F a9 Al e i Tefeee e, =0
FIFTFIS | THeAT ATRMRT HT STETHTHT  ATHHOT FIASHAT FaT, SATTHATT ASHHSH| FFTIT AHL 3T
TTHAFTT FITTTFIS | T H |

3. ITFA T AT

TETAE ST AF ST ST ST AT T TEA| TAT TAT § FASNL STFA AT ATE FT A6, SAeeares gad
e, s fRoeis, Tt srafasw Soare, fu-she, Hus 9% arIET T T, T o9 i 390 T
AT, T TR 3l a6 auar; FBfsrs wohe o a7 3T g6 & THRm

4. ATATCHF ST AT F TgTiaT smee:

AT Erawn: TEged v, e v F Ao, ame $i - e sratee s G aee aard)
=fes wohe & s F " REi i) ufEe 5w, i) e, i) Steatad, iv) sEfrees) ssast F T - )
ufae 99, i) = i) T3 RETERD

5. Wit frgia i T sae:

T FT A FEq, AT AT T FoT, e ie RO i qaATT F7 gEEd T6en Tiw w7 TFEaa-
Freasriia e sfeq, ga-sied a7 o gatfess dsrfa 39 £ T w9 =, 96 g eqr $ie € h e del
T T AT, Fi TATT ST TR it &7

6. TTETATAE FHEAT AfAAT ST THE AT HIA:

T T qAT T EE FEeETe U THE AIART ST Tt wr | i e siv T wFe | B Uy, -
JTHHT T[T ST [ohT aTaaT| 29 &1 )

FoAT AT o FAY 7w F AT Riew wEere () ST gengiees waee (), frea-gengiees s, FoAT Tiaht
AT AT THTAE THRATsH FT Fgerar & forg ames)

7. F7-farega sroerer # e

T F TATd 0T, T3+ H1 F7, 750 a1 § aruefia w7, AearfEe i searfes game; feaat F poars § afg
s fRwts ® et 59 i 3 et # &= i gemefieam
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8. TS

T Fivee, FEATorg AT SiT ATH-3TF ATAHATI FIEANI FT - AR T Traefiaar w1 H=, s Jrerhar i
gt AT 9a agaT 9% THqeT ST WiAaT ATAEdTl Tal-gehd [Eidl ATawar "Tael & AR

FEFerftds ersee® qiaw arsgt fater s=iora Fee greare dav &1 Retwm

9. I A TETAT o

FEATNFA THIAF q7E, AAATE, HASA, AHATS, HHT, T (sp3, sp2, sp: ¢-C, C-n 3T ¢-0 TUTert) it Fefi 7
TEAR, T AR S At gErwiEan Tanhadie saadt. S "ug, "mve Fuwar siv wrarhes fi
arferframefierar, wratwom wa s WEhee F qmaTT a8

10. favma T

Teuw i foeferdt (awew qeat i aremew ststrm), 2 7 &9 St FE AT AR § atedwe sreafe,
A, T AR, o a7 "/i=HT Tae aive (5, ST ATHRL) q3F AR F SAtehd STEHERSy, v 3 T0id
TOUTEAT, =8 T&qor (339 37 wfaerfoa $99))

11. Frafae FirfRTe F g

Teftwrfesw wfeeamos AT Snr, Sne 9, =T WM, werwTe gfavramas § "rver gfatranstierar) a=aee
TEHAT T THATE, ST S FAF TR, AT 47 & sfafemar arew siz et sfatram

ghafimeas sfafimnd: B, B2, 7=, e wamm, sewiies sotamee § are iatmmefiean qedge §2=r Fi1 T4,
srefar g, e g, shatrr areaw e Ffidhfea wtatram, saa atwe #1 afa¥fEeam, feos =@ greaw Ha)
Fhiem aRfFad: FEa-FET T9a aive U7 ToEel WED (SAFEITRIAE), “AFAAhied ST WEEma Atain
gfafram

TSI AR gfFaahios WAfer afeamm: someT &8 (SorFeihiong) (AT, GeRe, AT,
THTSSA-ATFEH Teahal 99 S1¥ TEAer), =IFear{hier (FTemor Snar, Swi 3T Aryne iaforam)|

12. sfveas qateamae (frersre):

v T qeAeTIe (SesTHe) $iT aRAE-HEad [AeAedTas (TesTHe) | /79 7ol 93g 6 AR

Y T-AATAF (1) THAT F7 ST
-2 (TUATHS TFT)
e Y9 -1
WY %. Wifa® e 3K ge gadt
AT A1 AT gl i safeR @e=ET; o ST sarergETr; s F g, qufRa iy, qiem- afier s s,
Tfe=t, gar, fFue, gt o g-5e i Grr grar i qerstes wqerey; s aa i f@erard; agrrder g%, g
T =g, uivged e i e ared £ yqE st FErerrart- g, s ¢ s zaw
e g T, 3 "@odt # e qred 9T g, e, S ST a9eia F Taee 69, JH, IR T
ST AT ¥ "aal; RfSea sawr wafHT,; dede, arsamuy siv wie- fAAauar s START; gaTs qEd - THY, T,
T, e e e =T & 9
T G. AT qfasm
qASTE A= F i, feaw F et siw afow Grawn; zonfes, wttes siw o armit F oo s
gl sy, frFa wgmt ¥ a9 w7 91T, wies w1 gEATs FEw, fGeew, aife, e, ovs, e g w
TEAATHT (Ao, W &7 quae qeadrst & BHiem e sfaifm e, gemesdt o st siv w5t
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T FRedaew ux faeuw, v e it FEEw ST Arewrhtad F FEe 9% aroee, WY T a9 US89,
et e T, Sorees it ToET F di= qHT q9e

AR T FaaTe fAw

FAHTET FGTAT 7 AT, STATTET qATAE- AT FT ATHIL, TATHRIE, TS, AR 2 FHfeew; aharomers a7 Eraw;
ATl TEEA 3T [FET - g IRy ST FFETal [EATHRN I TATE, T T AT T VAT, Wies hf 96T, W3T
THEAT, I TASAHE, TAEEH ST, 9% WX X FeaT 9w afeg; swrates sEae gv=arg; faaassriesmar
T ST, SEAStE T AT ET(FRie) o i s st wr g B e F aogen Tew, 16T o,
2T s &7 aug, TEren/fA-fierew i §79ET oY AE; FEHE THAAA ST SAATSCHa,; STaaTe arara<or
Y HAAOT-TTT, T4, Baee, sod, RrfomeeriRes qaeor et s ge awet gfvaer = forg g atsa; FEe
TR TR ST Toaw wiee; e Fadfaw afEw § saeren; aqww w2fearht F Rgia- st ww afieds,
TrEEe, AR, e dFe, STETadr s AEmd ST F FET w5 ATl e $iY w1

A Ygeraior
Sfrarew e &fiv qEaAT=T THT ATIHH, SHATesi & AW F qUh ST STaATadht Hl STALTIT, - 3T T
Sfrarew, YT sEem, staw G, ufRarm e, ereed, fedEreen, qeare, aufos=, ey,
AFATIIEE, M T Feed 1 iy BFeme siv qug =Hiwr; G, Fate=, gmee i awaaea &
FrraETET vt AT rS- gem Sfarem ATShIBiae fit TART F qEhl, e SHare® Tqgi if Arferist
(BrerfRfAET, stearaRreT), Sttarew oy, T $i7 fRATweNTeeH; MEaTET 9TeT SHaTed Y IqHT Wy, A & HIEAH
T wredr Sfew, e, =HR &iv gifafter § B w2ttt st Bt &
e IoAT foTet 2T T AIART; AT foetro=|
T § WA &« s (gfamd)
AT 4o fas & REia- aea F e ATE f RS, TeFEqCh, Taqiehl, ATt ST gahraearer,
T wgaad * frgia; snffae Imreefim =@ g 6 Roward; sty wief- s =t (e, aw1w,
figaw, et 3% gae@s) T qaATT (AT, TR Ararea soe- T J1e HiETed doe, afel HIHRen -9,
AT WRT faadias &, sadl- fGedl goe, 394 Hgqw weanea dee; YRSia a6 Te 9Tt (Fgrameg o7 &Fe);
FoASHT TqiT- QRS (B, Fefiw shw Fars), weastit (TR, F=, Tt = e G, Teamr
OO, HAISASH (TR, ST =qET, Teara-forgern fFarer); forartems; stz s & =Hfmr £ e

| -2 (FUATHS THIR)

fRaw: IuT -2

W & g+ s

TufATE, AErE, (e sterih, Ti¥e T ST aTames STerht i STaem<o; 32 e v, g¢9 % T1e, T & e o
=T Fgad, heed STquiar- 310, THAT 3T o, TgeIdT, TS HIhSH, SEaTHIhed 3T 319 qiqa; aivsi &
Arfae Tor; gt gewasdT o "graE wie; wiAs TR - T e sTwade, E I, agauar, Sy iweer w
TR, AR AT ST THRIAF AT, THE TG a99 T Gt 1 §v=dT, arae, qiias e Thferes 1o-
T G -TATE S gHeTaT giasm

FTIUSH, TIAAHIS, TAHVS T TEHTIT TEAAT 3% FqTaqT,; I-Ta@ma e =%, Ieawriis- ThT Y §¥=+1T; Tesf9ne
et H1 atReor; GRS / TS | et H fAATS,; q9ee % AWTS o (F37 i STEd acd), Aee-addte AT
T T TR forATster ore; e % fEeares e yame s afafater s=mr g9 (Tee o gadt & Fam); dasee
H T qeal AT AR, THATA % (HE1d; 3% T TATS, REE ¥, Eh #i¥ pH v T @fasr Rawam
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ATET Srae 37T &7 FHIHLT; TEfITT-aRi, FfafEam-wgifenw, o= v sarem-FAeaatie aaets 5
T GRS ST AT A7 FreAraerieo; autan-faeam siv sEteam-rites st £t e wiwaT,; FeEe, st
Y TowT it RuT FREATRE q-THT3 ST qIAsT § 396 SuanT, WAsee TEA AT Hreae i

WY 1 AT dfa=m=

T # T, aree s gaTa q9e; WereE s SaTaT e T AgTl A AT IS aviihe o, qrafhe s
Frifes @zl § @iast &1 fFwm, sm awmae w1 B avates e (Rdem, sreem, [ sie fam); a9ea
AT % T (3, Foararh i STeis); arediy(Uearse-uAieaTze, Hiveeirze- Ao v fFarHrze- uivrse)
Y Frarga(Rarmree- wiveeze-ffem, Rammaree -wiwerze- tAitaTEe siv Fwiom-Aaaree- ot =<
A T FRAfew Feearssem & o yEiar; I9Tse, a¥9Tee, AfhaaEe 92, FATed, qrEaree, e,
TAAETEE 3T TRaae afe e, T aT 9g+ (Fraiverze, hravaree, dee, dwwew) & dasyd, Aqed
HerarafesH, gl wufe avafesy v 9ed & 92 90T widl

WRT ¥ FEaRa dafasm

FrLer i HATE 7T Afaw-TrErEtas R (@, o, a9 67 T 9g 99w1); S, g9, sreee
3w Hereroft RS ofwe, q-arfi 3Rsrew v arsfas soeq i TFer= A semm; eeftT si weaet wrrad
FETT T HLAATE, GEH HLAATE 3T FATEE; FIATAN HATSTA (THITE, THUE AT TUFRTH AE) AT Ao, ST
TRt # T, FeamriaEr F M, vederdt, tardt, e i g =t, weretes G, et sie wtaty F fe
Y Toer § AT AT TG AT, Tg-ges TUTet H S [FEH S wiesti A aerme-aataT
THIHRTOT 3T FETa<T TR fi wiT; SoaT yaTg, Hewr siw aiwmr geaiaeer; ST 9re # B ;) 9-
ATATERHTEY, TT-929 == TR & 09 W19 i ST Uiadd; ATHwee aHEdT, Thid &7 T35, Waeie i
aferfes, =TT 3T g T H7 YOt ST gfaswrdt wrrawr; P-T-T 99 Y eFet = dfem

LR UIRIEE I

Tt § e qREde Y gt st T a8 s V), Vs 3T g & = wae; i s qeatasT Jar,
T ST T TaTS (FIERAT Y Y- Fefae ava Tere) £ varg @, g gawa i s seafwy; gaEar
IS, ga TReH #iY guewifede F%; AR U, g a9 Herd; WEERR F a9 SfiT 394 Hgd 6t
TEETR 0T 3T e Aot deot v i 9 Seute, we Fad A e qiret e ST 39 dae-aa,
FTHT TATE 37T S T 50T IUTEH|

| -2 (FUATHS THIR)

e E: T -3
WY & sfds gfasm
e FIAST ST =TS @i, 7% @iasil & AIaH i THRAF T[0T, STIEF TAae ST T, ey 7erT i
freroraTd- swerTefir siw At e, sge-sraes wgae, TEsTd o vasTa (e, e fiT =, | s wer-
Fres fRuifrem; sraes v it TfraTi- &7d i s/aes Tedl ST ST 357 1 &d Ud S0, JTeh fHaTor &7
7, Fvf s hfefer e (Fraree, Ti-feee, €7, Cu-Ni gewres, disftars, s, aq w@vh, g9 a1qu);
Ioursre T e (TR Cu-Mo, amesieT, Sn-W, =T, VMS 3T SEDEX WX & HewhTss (AeT, Taa+! Meg); Aaarer
8T (Fe, Mn, BIFHRTEE, wHY); Feawitad e (Cu, Al, Ni, T Fe); F1aa¥ T Frrata Hemm(Mn, Twree);
FEFR IS HAS | §F THTGAT - ATTAH T T =H T, Arewramaer; v awearfas (S,C,0,H) sk 3eafr
H- I-qTIfATe, T7eh Teht F7 &d; At Fad i o afasiwon
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AR @ AT g@fae [Rar i gfAs sedama

adT sfieer § @fas [em #1 fBawor; g ® aga st gbe siT s fFew £ st fErerar-
FATEE, BT, AT w@<H, Cu-Pb-Zn, Sn-W, Au, Fe-Mn, aisTEe; StHEE, Sa<h, g, HiHe, &=, e samm &
ST h0 ST aTer "t s, i, THTe TeR, % ' § T @i

AT, Fg@qW ST AEeT® Five;, g Scared § Aeq it Fofa; ag-3cae 37 3U-37uTs; @ud, @iesi &
TiaEaTus i "eerw; g i Af; wfas Rama faw, gl wfos w9 @i aqg % R

AR T @A it @i

GIST % FL0T, THAT A7 &, IZ9T 3T T, A= 17T @i i FFreqa |@ie; sqastte, q-aai=s siv q@meafas aii,
foreT-, aT-, gaT q-IETEe qaew, AT ST act w1 wArE, G- G, sEen [Ee s e, g
GIEAT, WTe GIEAT, BF HeAT, Ta=aw, FEuw #3477, s@en §27% AW, d96h WS F7 Auiiseor, qaifaht aii-
SHIT 3 ATIATETRT HAE; WA @IS & g1, Ay, AT o gEdfr aien

WY ¥ S8 fRAwm i ShfRafer gREem

FAAT AT THH TOT; AT 3 ==7w Fapgor;, Gfee G s s $iv aoft, Fren wwar, e, frmree, Bzrh
AT TATHATES FIAS FT TTLTIOM; FITA b Ieq(er; Frgarreor g, ey, arerifeeesad 0w fae F faw
T, FF § gAs T 59 uqre; 9ed & forse o weer e whad gregead it oty Arsiee siw
AeUHE; | sfT WeTe wgrEr A oAy, w@emeTens, Wi s s Tuw; gregreTa T @i F qEsreE, 9-
TETARE 3T F-HTTash qEeh; T i Teroawa T =qreér; g-asraes fFamarst i v vww % 7 [ 6 sorfa e
AT § 3T feoraeom

FETAT o SONAFY OT; e, STerert, I, A, TTHAN ST TET A e & [Fuir § g-awtas 5w,
Rt st & gastas e

AT § 9Aia<or glas 3R T '

THFA-TCeTHIT THIFL T TT FT JTOHE,; IE0F TAarq 7Edd & Fw0 o7 a97; g2t &1 f&Ff awe;
TS T ST THTE, THRCHT T TRTCHT BT T F IATZLT, FTE T FT-J-LHTAHF =9, (HaerT qreet %
TTATY] Sraferg it g-aAriaEw =, qiEia qHEr ararEeer- GEE ey aqedtd, 8 s S, S| gre ® HHT,
HETANIT ST, TaTe o sefif=nT, femitas =, a9 aa i i, TSR e e arfyer; agdsem,
GAA T T e aRasETet F uAiEuiT Y9, S I9u, 9 SHE 87 WEr w1 werw; Burert, Bues; @,
SATATHET, FqATHT, qTE, TEEAT, T G0, O T TEETATHLT F FILIT ST TOTH, TG0 To6+F § 2 Haal 37
HARTITOr FEAT TOTAT (STATSTH) FT ATIA0T

T (R77TTeA)
SERERIC]

T F. O FY Wit v d@iaawor

T T T i ST ATE T A TH T9Ie; ST ST ATTION, TAGT F =T § Gret7 ge==rn (Sraritees
FIT TS THATTHT); Tg UF AUg TAgq(FAHEE UT ATFAHEE THFEE), YA T qTIT (ATSTATIT el
Fftw) Uz areswfew qEeE; aigar(maEd); atFe YeAr, Wt aiuar (ThiEes mfed) v wfafafer avear
IS (rstefea TRIRE I9); e UE Tt qiedan(Taa); 96 9 Eraen(see); sfEtes e, wiEtes
free; qorer st = (F5T))
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€T §. oI F1 g (TSSATE Fade) T 7T wEAiadt (3 gregiio)

T TgTT T ATLYTIUTG, STEATSIUF T TATSHIS U HIT A7 TTET [FFiq UF JeTdT; S 9819 3¢, TAqal § e
# fTom sz AT, wiafAfer oot & S=aT v g Targwa aur W (et i gegite aefrtEd ue
M T TISiefed Tia); aRAtet T, fies J9T TIRATAT § ga=iorsht yargsa a1 e e (Eeads) =
T (RS % ATea® | IS T2 H AFeTor; EtAfaad F STy i qrers)

S . 9 [T T o &L

FT qF THA o § Fa1 W2Te agra (Rux va siffem)[Tiemaaama T IRaa w0 § U aa (TSt U awees));
Sd ity F Fehe T Fgre; 39 Tt & Fut & G@feen, Tt f gars, T A Ol FAnEe weeed); f a6
wreror, Gft adter, wfig vE safig STAYAr w1 TR T (R SEEH BT FAEETS US daaTwEes THEEE);
o T W ATAE (FAFIUIN); AT R TATE(ESE FAl) A S B GATE; GO L H A (FAAAUI);
TEETA (AT qieasw); TF Foarg TRadad H7 g9 T¢ TATH|

g . gord it g

THIAT T AT GIA AT ATA(TET TN AF ATSSATEY) — EATHE, e '@, Geg e (Eetiesa
Torfeefardy), Hiftas, TeaErsyw 67 gadra gonferat; S @Y F A a9 B A= (TT-TRE AT 6
ITITATEY) — oxe f3fei, TforfEefadt atfim, eutrefaas qreforme atfir, e afim

e 3. gord $Y JurEer X yEuT

oI T HE=AT (ATSTATET FArSt19), IfAed AF THFINH, AH-I0F FATAAT,; TeaL-od  Tg-Tah(TF-a1eT
FEFIH) (TR TR, B UAell, S Rused Ud FHeErEE/uAra_ UahEs), s e A ATRE
EYTALO(ATIRF TISIEAT 3F HHFHA TTET); ATITATEL ZEAH; o H HWIGE G&H SHAT(ATSHISR = o
TTSTATER); ST & I[OrEcdl HIHH; H-ATe ST, AZUF F FH 3T qored Haefy qZ(ATSTATET 39S =T ¢
HSATSIIN); STH TF e AT w1 FIem wa =@ wrevod qied; q9a § qGHETHERi(arzaeT)(H,C,0) &
SATANT; FOEF T QO TOTCAT T STALTIOMG (R S AT =rst TagH); o 9Tl w7 TG0+,
T TR T STLAIT-ST T TaeT T (ATSTATET T8 TraweRI9re U fvorie SfFeasT))

-1l (fRFoTeT?)
R o

ANT-H

% 1. 3/ gt iy

AT ST TET amETet F7 Tf=, FI¥ Heo: IEA(ARSw), agi it fFeraard, gt ; afemmo va s (Trees ue
), Sratae, whefae ud SR @z fFedadt (@Fetfe) v Saremes sttt ), arda sfem et
2EET) U FOHT T agTE (e FAT), I 9T AIOATH H AL, HAGH T AT (FATFAT Fed)| T2t FT [Ecarhu o & Ua
T-HqA(AfaE fiees o o1 Uz sweareed’)| g-gawa(Sraaatesd), 1=t & gama & geh: aais ug arg) &7
T 3% HLOT, [EEE (ToETaesH), g gH AE (T aiEiEr 9ry), AgmiiT arg((wieded 3we),
TEad # fArae (T w3ET) v TaF quiaarT JHTm TITeT J3 (TATRed Jo0), aist aoq AT gt it
A HTAAT, J2AT & MY sia ° |ifas ot #§ Frew, vew-fErformma g

% 2. i e

T S, T, e T, YA FeR, ARG H U G 5, dwar o7 Geaw fmranEEtad ir fee w6e),
ST T AT, ET-UF SAh(BITIH), THT-T9ATq A H(ATFEF), TAT e Tarss [Agid, dor(wifeer) F g
ST TR, O A TATLT, AT 07 T T 97 gy Feadf=eh (fehfwd iz fearesete), sehr-atmmr
Tae(aT-ure) (hrE - fetere Rorem-dt 37), o va (e atsmw, o &1 arreds (e =ie), gl a4
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TR TS T (AT (TTUTer) & (0T, ey, effore ua aiverao(fRewete)| geat % MeiT 7 Featay wa¥ & o &
o frgia, s SRR Retay wEeme oo F wifes fEra a @794, Vp/Vs stegas, i Jean
WWSSN w2ers, ATfsehi faehie % T 54 34T 6l Jr=| 6T @A, Soert [fagia, T safdr, aeaw st
A srafer TATET, ST T eI A, ST THEaTal & S
% 3. et & it fafe

FFex fAeamw & qca, Ifete, sTeasw i i, MSH F7 TTEas AEid, e fgid, T e, =T &1
e A, fBfees shemfifers st % Fer e dwsrar «fiw o=, fe 1 fm, zafes whteEd s
TTezafaes Ruwis, gadig o #1 3gw, triiaw & fFw, ame o q@e faw, qm@ahr o, &y e &
LTS % FIET ATHT & FIENAT THGT § ATeard qeraeo w1 ferae, @fefesa gdf avvag siw e
e e, fda & staemeom, =TS F Fweer e o, &y wa(eErEe @), g9q AJre fSawer ST gt v, 99
TATTAT 3T I ool T2 § &1 3T HATTdT, TAFLA I eh STFAA il TR STFTLTIOT ST THHT0T, HoFeerel 7
Ffrereor, fraw ud wre fiew, FBEE Fahg ($uw) g w1 e (egue), AdEI (BT TUE) a9 agu i /s
F qIF % o 1 T ah (SuH) e
% 4. At ST
oraw firgia it wiferd staemeT, TRETHT qur qEifad § THE Ay, SWeaqr - 999 F d9qq e ai2al
AT THEATT FTATH SCHAT THEATT, IGhAT THEATH T TIAUTEA, STHATT THEITA T 0T, IATT T3 THTETT
Y JAqH WIHE THTYTE, WIAH il FTTLTIOT, SR Hiead, FIOW qa¢, Tlaforet, IEha TREms hf qiq-
THFAT ST FETH(SEG9E), TR 9@ gaar1 H saenon, Feg Wit gmaw awt o, afew Rgia o
AT, AISA 3T TTeT €A1, 1T Reegem wfesw, wisa fefege afeam, S99 Soa i o e, e
Fog R (TadisY), e =ea fFfy, e Bee (IRt G&fe, amare-came & soraor gwerst
TATSTF TATW, ATTFae AT AT Trhieah Iohaol By, 80 a9 Iopuor (Hiee-Frei) d5a-fead f3fe,

FataEe Agia O Sohawl aTaE ATheHeo (AETHTESIed) T, Scaraga® Taied, faaes aromefias
fatermm

AR :
T 1. wtfafr i aforfir RAfei
fafat= fEroroor, At UF WU, AFEY Uesaa (SISTTO) ST AT FAGAT; T TeoiadT; HieH, S99 a0
Y S A, TaW T fEdty w9 F amwrer Wi Bedidme s, Fow Gt (gwie, a6, avge e s
HEFIH) BT JEAT(HS), BIRAT U0 ATATE € THa; TTAiHE G9reaar fgid, ag=a® =¥, aE=iaad,
arrEE ud Ararer Eaer; v G sifoes Rwifomer afiwer (37 qur dim fBmrst § A, aw s e
THTHT); HEATCHT (FIHTHT) THAThT 6 T, FFIH F TA(TE), TETATAAT AT TFLTIA, SUSias a7 FHoaT
w1 wdww, &g fafer F s g wuw ww Rwifdme wdtEwew v oger; due,; sfew = qur e,
THfoTfes e, T UF Ae J@AT; T, SIS ST SEeT FT Tahad (TAITAT); STaT TAqT TTHT FFAT | TATAR
AT 30 [T; =IAaH =7 (hfeT(etiee Tas i)
T 2. A At :
T T R 3T T8 ST, AT TAT T FHR; 9153 1 3] TTeew; frmereetented: arae-ga< g,
T e, de w1 e e Fadh aEes arerar; Jea gaetd ST 1 e # Faw; e gareTar §
TR T, TSI HATAAT T FAETeorar i 357 £ STaare, AivTs 7 Ford A, Aas qo;  TAA
Y AT T2 T 0T & | Ao wor; i e Tfewe s w1 oAE-Eae areaqrat F s i eh
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&1, AETRT ASTIN; FIAHT LS, AT T2 (32T & H0 AT, rswT 3ufearta & forg Rufaar, wrsar
#it gufeufa, Fveer gresreraa i, oAt T, TAFEen GWTSAATS A SRR, diees Rufd; 4 F%ed F
TG H Tr 0w ST A LU T HaTae hieg THHIOT, T T AT &A1 T ATeES SHBTHE]

T 3. fRga g Rgia:

FFEerel o FHIHLT  THE (SR 3T TEUA Tae, HiTdh Aged;, Breiwdie wiie; arsgl HSte,; T3 THH0; e
TAFETHRATSH T o T §, T he (e SMearetis Hi2aw §; FefFar fifzaw &; Thae ¥ a9 9T,
e i T AT TR, A, A A (AW, SECRH; g, HRFT siT T e, WA qHiEweun
T ATLES THATA; TTETHIT AT ¥ TS|

g 4. TREATET AraTEaeiy a9 st wifadhi

TEET ATATAL, ATATALOT ATHTAAT, ATATACT T ZTEE BT, STSSIecied THIFHLO, qHATAAT FATs, TAT TH
L=, ATATACO H HIforw o AT a1, arara<uiid §oed, ST arara<er & q719 "Ji¥ LU dqufaia,
ATy TRATT; TAFET AT [EH LU TAT TN AT T SUR ST, ATATAL0N 6 TATH; T =TSl 1o He 1S9,
THTE| TETT R TETE : AT, SR TOT 3T AT TET THE, SIITEha? TU00T T THEeT SIegael Tuor| ST
e, A B &t A, X, € TAT UF &, AT G2 T A, AT ST TATAF, AT HSA o © F TF &A1 §
FEACT ST oA w2 ® sAfAataaary) e i feew (Shdow): srdfroe someht &1 staveg: g9a@7 99T,
SrdrE STt g, S "9 § Feward, stfroe gieat, agant yare, stfroe foares, swrg S somet
Y ST

-1l (fRFoTeT?)
et Fu-ll

WR-%

% 1. v a7 (7 AR =) yonferi

qetfafia faae &=, e & fFafia ==t Faw, s gafa gmieet F frgia, 3t ot ssrft
(FEES FTAET TATHAS), T ST ANATHF GATAT, ATATH % fFwa e gaet querom fi= wF5 e, oa
ST T ATLTIUN, HETH HAAATY, FETT TAAATN o6 (72 Tk, TATAT AT (FT0r, T F7 T a7 &7, IH,
TEAA ST AT (F=Fee, THahT acd, AT i T fit Fo9a1, gahtT &g i &= T 0 999, 77"
& TewTeAT, FENAT & A qewt § siqday, wew & "9y, gadh fuwar, Ruawar wr [Eta w2 e gew)
FahrT G ; FEea®, FEE A7 qqFca (T AWTESH), TTHaH 37T THAC Jaaed, ATqFahiT Ta7|
THeT ST HFhT ITHR o (HFq, (o 3T THT1T AT FITT hl AT, [ECA AT G AHst § [rae, o
AT, AT [ET BIYAT, A TACTE HTe| &= 17 e fFeentug swfaat #1 @A @i e geemer i
fate yorrferat, Me=e & ETtedr, US Urgiade qae o (3 ated, HEquerd, Tafofend fRad, T T 79 U A7

teartegere), o e £t =amear § sertean(UiEdt =9 Tefima fies Teitiee), o SRt w T9TEd

FXA AT FTH(FFEH Th(FIT HIATC TATHATE), ST, G TATT 77 TATA07 STeaat § qoed ofiv J3feas 7
AT (TeAhor o U Uz fwaferm == Rremates, e wrees ie uareese =) &
SEATIHATT AT [Eed ¥ [T SATEIT SiY ATSTAT|
% 2. R &R Repaehir (fRgs de waeriafes) sonfomi

=Tt e @iastt & e e, seatew Ruw quft $it stagmo siv areaard, ufaEerh @i ey o=t 1w
THH VAT, =T THT ST qEAATIAS TAT, I, Tmieaar yormedt| o e a7 f e, &= saFars
T, TIEERRT U ATSET (AEud), arsfE @ohl F TR, Hradd 3T @9, Tofdesd  Joreatadr
TAATEN(SATET) T ST ; TAdt Grrett | wHd gt F ATIAR AT AT (TEE TICresod) (Are)
sorrelt : T e ((mEHY) FT IEH, HEAT ST TAFEIS A0, WA AT FT AT ST SAAAT, AT foret, Tirera swadt
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TTT 37T a1 (Few) =, @it = & forw swedt wdeont w1 s, frgagaeh yonferd, Aearfia siv afmr
g yonferat(ifm iz ufFes @ Fogw), Suw yomeht § v R s arer Rwse s, qdr wie,
THAAEN(ETE 97) ForFw,  Hor aRataat, T 3o, s it TEE 6T FuT i T, TUeEs 6w
FATAT (oY) e, SUH HATAAT % Rgiq, ITeaiah i< Feq=s T, TUH G97egqT & taga, B suw yorfeaT:
2o dwrer, @, FAEE-Ug TuTel-sreateey (FReum) yomett, tuwuaTSt i fruens) ey s Sun F i
TAYE TOITEAT, SUR WIHrefoiT sfiT arsfEer, Suw sttt it sameamn o = atstewr &1 fgia fwsueaies
TOITerT: THET Hieg &7 IEH T [T, STHoefiarar (S ee), Tiaad &= oY giaay Jahia 7re, e forve)
TTAReHaferT i sFaETerdt fHreem e Jemse ST TR ST T 9TEAT ST THE AUANT| A qeT TS
(strfreame) = frgra

% 3. gt eTeTanTy

e ftT yonferat & wifers frgia, sget & fftws aaf@d & yarfag s arer @t s e, Seorg 97 TwrEdas,
FTEA ST S qretert«, sArfudt e, a9 siw Bfw @iz & o fharfweT #7 wrady $iw sy, g
AT T TR, gedaae MEaR(E ) 2Ter dugm2dt va 3 ), 37 F =, SEreE, v f s,
fatems foeare sanfadt, Segream, RfSea famfEm adiaet & v, daw erew w4, F0Fe, Ter f =amer, arse
e, A-TATRE FIT, TTET THEAT, Tfeh U TEmias (THUws ud Sugs) woe, -y fmw, B,
AT 3T STedeetaa | e aefiheor, el e, i d aruauy, HiEas Segee 1d haea
ST, SATRET fHOTTor T AT Tahe e, ST SAT6dT, T80T ¥ T30 @2, dTaEdT Tormel & Hifersh oy, g
TSI ST FALA (THALTHTH) |

% 4. Ag+ TR sttt

T AT 6 3297, T o spetfaehr £ wifors stareamond, Famtes Rafat, Seme S @w=aT & or, gem e,
graer wHT, figia, Sumeorefierar(Segsest®), F=Te TRt S Afee syttt st #7 e=e mady, sfaces
Y gew TiAwrers, AT ¥, 7, JiiaE, a1, Horue ST STEIea ATl STITad AT, SoaiT STeT T ST’
ST sraeeatLiaehy, T&q =T 7 (Heieor, ITTHe, GE AT Y adq-9 SqiH, STaeid 9g "6 ST e, gort
=T =TT, ZregrahTa=, TeT AT Teash T STeToash T | 3T 1R HT AT

-

g 1. TR FiEA6

zAfsfrer s Atq-zatdre wa, = & faw, sEEe, w0 9o afy; - (g, aared 8 S qor aug F
Feg F W T, FIX R A, TEar w1 uw, afads g9 g, e qor gftees F St e oy
THYHTOT, TIEST T v TAT FATAFRA T, THAT, TRATT AT ToT F2eq0 77w, =iy s, smatees vfa,
BT T AT ATHTT ATE, TIAAT 7 (AT HFTq, AT F1 TEae, I & T (& a9r J19-3911 goddr|

g 2. o7 Afdt v Fifadi wifad

o7 iR F o 7 39 gge; SeuT iR SATsaaT, fFhee g4, THTAAE SqTSAT, FE0 AT F0 T,
HTEoh! o TRl ST, WTZAT e lToher, FATTaeher 3 g HATThel Travaes qIT TN AT, Tofe ST T
AT TIAHT TR F AT HA; TAW T GAT FH A0 i, FFaA-ardesad fAaw, Faew qifteadr, e
HHT 3T e T EEga o w1 fEia, saatst IR siw Wi & e FEw; -  9he; e aid i
Frsfaae @i, e aefteem
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g 3. YLATIVa i< afias wifa$t s yart & soras ud @&
T H T Tt Farew Rufd; semar Rue; wdATerh AT 2o, Siersw $i e Tt s,
BTSN & o[ Tq¥ & (o7 ITRETia e, U AT 3 qHedrae forve; Taea s it =T, vaud
AT S T, S, T4 9 T T2 TATS; TTHSHE AT F AT, A, TAFSHAF ST THT T, S-S
frgta; gt % ardi, stftewer o7, THETT B OTI TG FO GET HEAAT H FLTAT, U FT TAR FA g0
TR =T T AN, STAATES TOITet-RUe ST SIyaa Ja=hi7 &,
ATTHIT SRETHA, T daaa (2rew)- Fum-fam femmas, fua-afen wafae, zomet o sqeame-atem, off-
et 3 fRrgia, YT JieTs, sare e, sreame fare, s Rt
q 4. T 3 For wifad

Hifors AT TRt ArhTe, Taey, sraer e, ffue sie R st oo, Gt o, Sg-sreasra
AT (FHT T AT9) BT, 57 31T WIS, @FEvs Y 6970, ATeehi 5205, ATe A Tetaford], Arsh oo
T TF, FATAA-IFATAT TTTAAT FT FEET, AT TG TAT AT THAT, SHIIH, T[EIT THEATU, AT
TLHAT FT THIOT, THA-FIT AT AT, TN Terar i g, weswr, e =T a7 roaor F ariegs &= 0w 39+
7= T ooy stfrteraT, st somett, fofara iR qur el stetrme; geraa aot #1 afiwor; st
T (FATH, IR, TS, FAerw); Fod qar qawar swreade, AfEean sa-am-fAfoshiar wnger; §4F ua &
TRAdAEIaT aAT F ATHORATAT T HqAT IR F TIANT, FASE S Ears § e-weer qauar; | 9 T
IEEIET

|- 11 (FRFrewT)
st Jue- 111
AR-%

F 1. WA o TaRaE gatfad
Yfearatiar % frgia, dWRearefiar % ofror g i wfmmd, 7, szmt sie afast i deargfiarn, @=, s wa,
ST-UH FTSET, SHIATEE Hiex, THT Fheor ToagrHies, |t T (Tere/sreret AqaanT) gq R arafed @e, a9
TET WA, TEATH, OHITET TA7 T3 72, [T @51 § TST9 Seda= a9 aia<oiy AT gars qatias
TAAM(EA T, Fahtd, @@ qahrg o ASAHIeT) TI0 F A, 692, ITH 97 Fa Tt qasms
AT | SATITRT, AN (FOwarat it Tg=1e T9T Toare &7

% 2. GHE AT

FAUAT, I T TG ST 0 TIAT| TE-a T FATarss 1 9R== : IrFaw GO, Tqg a9 A
frarse, wHae weE, ge, SN o AT we, g afvet 7 gty oiw w ft, amrst i dwwft, sroae § gt
et o gregrara it HioEelt| SHITaer THe0r Y TAH0r ¢ e, G i Fre g ageor, aEE
TALTT, TEIS dIF T AT 7T 0 3o, T Faer i Agetl, TTET HAZ T TALA THHAT, STET FT T AT
FTEAT | AT Faehg AT, area-Toqd Tiawerr (Freareifay), sgahT awaam i ST aqg aa, aqur
TTESIRIA ST T FafonT| TeT Resere sfiT =T aqg a1 &7 g qaevr| arefiwdt, Sr arste, arfiwdr =0,
AT TA A=A | ATAZT T ST TrStrer R qata)
% 3. yatfadht R mafr:
T JGaT (2129 /i), Frmet & @t g, dute e, garfE gare, srafeer aawmet £ wriee gaer,
wieT gEw iR T Raward, Rwfic Wi cwwit s uwuwd, fed siwwtd, stvateraw wd
FrRiategerT, AT <fiT FT FT TETRE Taer, TaT TWFe, T B, I w0 w5 gu e ¥y, S otawid
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ST [T, TE STE A T s SfiRn e freedt F frgra, fheedt ® v qERrEdt, f-qeeEd, T
Tafe, FfteE, gevad, gfE¥v sima, twiiele s fheedt &1 %o fRewra, a7 oW, 9T 1 T g e fhee)
TR F Frgfes® Tohal Rme =T eafq F aqura & qum, onfas feeddt F =7 § #=q i Srerem aoft (mewn)
e aTee e % =7 # g
T 4. W HaeA (Rafie ¥R{m) sk g-swfaem

X Haad T G TTLTION, TAFEHUTSH LASTI TUFH, So1-ATG (T T o6 AT Feer, afeqeras af, &
AT, TAFCMERATSR SO ST ATAMECT | qAT N ATH(d & AT THr 9eeus ram, BERmtes Yo a,
AT () i Ui, ®Tod FeY FISe, g7 Ha8d Ty, WdrEe e, Rreferme o 5
TR 67, S|T, TIg9W, T ST atema uvereer, Refts Rrwmsie, drsme, uhas wiar sarear siw s
AT, Wiforsw BIERITAS, §TATeE g2 T, I8 TFA Th, U Thae, ATehiad g8 Faed, Tt THeT TR
Y AATHF SATTRN % (o0 AT, ST ATgF AHIAT(ATET T FIHH) F THL, FLLIAT (T, TR =T
(Eafafer), e frfustate, wfEfes e, @i o, Rt fios, Sagat (Terew) & Bt
TR, G HT Alehar (&dqw0r, AHET TATg THIHLT (LA FAT TFAE), TG TF ATG TAJqi(FAHRES U
FTFAERIETS TFATSHL) § qoTeT a7 T (FE2T) 37T Seqmdy (F9eesT) aTg |

-
g 1. 39 FaeT Nfaf R g @aadr
Ty fiT e 3T THTH G =T ; At s yortert, T o e @v=mr Rt £ & v v
Ry, TH{ART T T AT ATSHIERIT; S ATAH! H1 992 (Hgia, ATeh, TATAS qaT e AT, STl
ardrr sporer, fafore soaT @ aEhw siw Tars frgia; gadea: T, 8=T FUT B, qUT ATARAT F a0, HEHT TATE,
STTHFHA ST 3T STITN; 359 qTIHH qUeATAHE & a1¢ § ITEfHeH fa=re)
Ff=TAF ITFW siY FfEe ; fEHE v T ag=mrad; ST s g (h-ue siEe, I, giteer,
TFER, SUREA o UWATHURSS, AT 99T 2Edr Swem gifeeer, gfffeex), Iwwon v ey, sy
FArimareheet RUsT) it TaF JuanT siei-soFer™s STHRC (o 9, Bel [SeFed UdAssl) smaveme
TFCHATRTAT 3T 395 STTIAT
g 2. A orTfer
IRTI FT TFAFRT (AL ) ¥ T reres STaS=(THAT)| RGN, ATTE TERATHhITT TAT ATEEE FHITH e
T qaT ff ¥ wEuw gy, Beadw 9 =/ w0 yonfest F e mfiwon e w641, Nd-YAG, CO2, TT9, THITEAT,
FETATAT| ST HiAET HIEH, TTHaw fEearee % o ares v wFw uve 5 @35y vz gre #fFwa (FWHM),
FATS FSHT, IO Fisfr, FTevs TFAT & Tqed s998%, ANITSEAd g7 Tead dATs, |E 4, HiThiad
TS % forw ABCD &feas sfiw St woamfaes ord) sporat =resh, G Aie sifaatedT aome = {org weFasrem o o §
Areets, Q-Faf= e wre aiftdr i ffemm siftewa wrzaw Fammeew, wreax quE
g 3. RfSes mwmdt, TR ynfot Iwg a9 :
RfSea gt T s - giome srefedy, <t ai fgia, @t e &iv g @ s aifss afhe
TforEeT, FI3ex, FUYET 3T AHET Hihe! A/D 3T D/A FAET| ATSHIVEET . ATl acd (FHa) T anfehesy;
ATEHIHSIAT & qAITar acd (JTaFa)| FH=ee T HFafagsd atfos affhe, waaaa s, 9 i a5 9% +
TTETHIT STERITH, ST Sa0r qohet 1o — /W 3T qaTaav| e Fge<i & gasa oo (FsTHed)| =™ gormet, e
TAT STET TR, T TSTE, ST TTY, TS TEAT ATh(GTHTe)| ST Tt & qua ac (FeTded), 991
TAT AT ITIE, ITIE AMFeq IUE, HIATZE SA(He ST TFATAAA|  J-FEAT THeA 101
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g 4. Fqieq AT

o ITFEohel TUICIET, o HFerd T FIATS e TS ATHEH TSI, FEed AT grestat &7 st r9=raar fgia; ffer
wfafafae, s aar s (@0 arearRa # a9 w=@ad); S 95 aHeIT; Tiehd = U e, grHi"S
AteTerer arfe, 1-3F SAT F AT-TTF TEI [ETT; T TH T Hgol Tfae; siifdes UaT AHeH; TSI &% T
riew; gresre uew; &t yfafafee, RwtF a1 uve Fe Jrem; arew 2R i frgia siw s,
Ffvueaa fafer; ssogardt TiFTHeE,; 2re RUse Teraee fHaEia six w T #7 Teeq &=a; 337 7w, WR=aew 1
TR fRrgia, The T 1 it fRrgia, % forde, arfetaer s=m, aiq uatwimem,; sreefeme ariéame, Tt
=T UL Agia, o aifegdr gy, fafeafRas Faran wrfr e arEq oiw s oo

-l (FF7rea)
T A : AUl (e A W)

TRI-F

1. AFTEAF 3

Rae, Aia-rerzfammtes aRmR(EFTTST) i Aifcre Tiega™, TRHT (T2R) 3T A" J97, qite soherareel
amtiat f et ot fefeeT), 3d-arqet F AT, gAY AFITE, AR AFaree (He,
ReQs, TITEA, TATTRIZEA), AT HAATU(HIEhe, Togaaraiehe, fAferee, Remree), Aeene @k s,
S ISTEE, TECHA9E THTAN, AGATAH, A0 AT (A AT TatTewT)|

2. Gt AR T W

Toregar, wfafFarasar aur wRe @ maEtE Gfen g #Hardoy g o - aueenteEl (smEETER) A
Fehe o et qETee qoT 39 MW, TFEaw wWHT RFFES 97 ST TIahar) st (Feawor § Ssi
FT=RT TAT 39 Tged F7 T o

AT QAT & ;. T foreeet fhes firgia © stoeseiia §v=mTars AR & dn Fehigee™ &7 fEese, aviT w=H
TAT AUET &, e & TeaaTested o1, T Fo1| FH-2a fBwetedm arq-fome aifd, sreqsti At &
FEmT qoAT UTE T AT HHHT TN F ITHAT FAEAT U Ik TAT| St TAT /T AT A, THF FaO7T % (o0
RO TAT TATAHRTN AT HaAM % AT I Agaa| d-d FHAw; LS 70, FIFeehi (9 TS ATEATU, TAFel (71—
sarreftr wermont 3 form === e, forives i werefir-Trema e eed, srErer s T

3. AT WTLEH ATATIA (STLA) : FT SAFA-FET AT B TS89 AH(Fa), A6 FFA—FIT AT TAT A AT T
TEL9M, TiATaifeh e, qieft-gaiaeie ame, Ttad® e w1 [yt se-am2 g=eht 1 g, a=2 &1 fros
wfeads ¥, SUgEd g9 &1 999, NaHCO3 i Na2COs firsr & ueéraem (TREwd) & v 3 s arer g
4. ATCTeq fAgewr ;

T g gemeiaar, qaadiar e oY FaT SAa| YA, qATeiTar 9% arq Fw TG @0 gEg ey,
gregifortam R, gregitertee £ =23

TS RATHET, WIRTCHS Al | TIOTTHT T TUMET| ST & 0T = uee Ua fheeer fewme, staeor & qof g i
TORAIT T TATHT T ATl FE,  Ag-STaeau(H-TTaTIeed) Td q99 STF&Tor, saadi #7 JiEmew ua e
T B 7 sraaa R o qraTer sEer ;- Feaw e F w0 § feay #eee, 996 § ' 7 § Ty
Tothe, STFAAE F =T § THIATH ¥ STeffumee e ee =7 8§ At

5. {eia aTgee -

AT TSTHFT TS, e HHIHTOT, FITeTFd RIH FT W7, AT 3fi¥ T Ti9Te 9T Tue 7 o,

ATATT BTSS0I TAFEIS(TATAS)| TSI 2129 il FiStaTordt, T fdg T S T, TS g9,
TS AT 3T THF AT
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AETHIET F Frgia, TCANAIHIET, STARIHET, AATSTHET T SMESHET § oia¥| YSTa SS9 g1 wig, qiar, R i,
FITETT F T F g
6. BirTarifeT ersee :

Fireored §eaaT Yiafward, et w1 et st fatn fuawgs, ==t e, < oRs
TUTEH, Hed AT F T FHIFF, TS Figd qTear T0HT, Hetama wraew e, ST areeew Feg it
eAfRY, ST FIFCAFE USIEH FT VA, TS Fod o ATHIT A TATEAT Feed a7 Hh: ST e & form
Thered, THEAT g Trecaw fAfeat  srree, 9% qur Ryemde areeem, g Refimemm, faon & argem,
FarfFefady, arfeamT oiv SreaT usied| THAT Tz F FauT AT @ S i FIar, vefdw 7 AWiiaw e
wegHtREH, e § St i i, grieee fofogs &7 eTsee: FTse A Hg2+ | ¥ ’rsATeT A Ag+ §
T TTTEI
7. Fraf= gifeas (TR gt
FraTeed & forT 18 Torser o qom o ST 3T TaH omtHe aee 7 THAT| aTq 997 grqee Fs T9T omg
FATST oh HTLTIOT SETEL| fAToheae SO (heforee)|
8. ATfrfiy @

IRTedT e (AU f396) (- AT rerd, e o, TRe-stex o ary e, o s feten e R
TR ar it T FHATS g FOW A=A it 7 Fwirn, W= e guawn W= s v |
TTATIT TR, STES-FIAY FTseT| Hifors wee f3esex)

9. €t TUT U sAT® & qcdl HT WA

=TT F q@ : TAFCUAH TR F TRUET F 32, 4T AT 53 Tl B ATATT qAAT, qTaT TaEd, grieas
TFH, TRV Sofl, ITTAT T, LS TULH, FHET THIIA, T (FIFA) TH Faohr T Jorers|

UH-sATH & qcd : ToIFl (7 FrhT, SIAHT ST (TeIedT), STTHT TG, THTEF qAT Aaf=ah (3+) =7 &
foreaT, daATees F v qur gl qued, FaATEEE o UHRAATEET & ftF o, AUAATSSH F A (A
afvade fafer g

-l (BT

@ e : Y-l (9YRE W EE)
1. wfes Rrgia & ddi saem :
FTEqta® TH, YTHAH TagR F T41 7 [F=a=; 979 7, a9 T aTed THIHL 37T 8% quraar q&707| Ere=mmes
(Frferar) sra=ar &1 srf¥qea) a= =T arew Faarst F g & Fa=aras Faaer @ sEear w1 Faw siw G5y
FATSTA IO (FTTRTorTe) it fEroram) atare ar
2. 3| - I FFEAT K AW, Irar w1 g2 fAgim ;o §T Rgw ft s smgmoon,  SremEeEE),
Ao (A 3T << H=Ter (Trgeror) Torerd|
Front it Razar & Few, s Frfdewret & sraemor, A Greew wsfom, amamw dfws, aaafas (o)
TETzaw & Faw, e e, et ° a7 ueeuan v BwiEeE, & [

3. SEATTfaH ST arFa
e g FS7 & 999 § TN T8 TdT oiT STHRTAT StaedT i o= AT 97 919 o 379 & °79 99

TR [ea-3ga FHiH; T i ATHIEAT TAT AT U] qTaT & o Femradr avRetaat, anr agT
#ir =3 soamrfadt # aree giw sreHra| arerar Ruwiw qur aE Rew g 3W7 afaad) Ke, Ke @am Ky &
TfeATTT, ATve B il THATE TAT ATSHIRE TR0 FE3eas § sorerarse/smas it afater g2 srafater qor)
THE-gFHA HrATHRI A
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4, TETEAF FAETiadt AT ST

faht s wfatramd) wfafErmet &1 s Myt aummay iR R gt am srenfia gfefFr =2,
aferaw £t o1, Fwiette fRrgra @@ afafm a3t 1 aistrer sreeer frgia, g £ oiftafs (wd=dt), st
ot 1 wara i il e A s ofzr, siae FeaTaeE yare

frfrsTieet 7 Feferteets, weerieds areaTod, wideedtT i dmreT rewtddT areared, fEd adwr, wag
ST, FETT (FIA1TE), T2 T T2 3 F971a wrfaes, Jeqa wfas wfigew, a7 feste, ffaew, 99 F aw
T it fa=me
5. A< THEA

TAFICATIT TAT F THT, T TAGRATE, STATE 3T F=e THIHLT, AG, AH 3w AS Ier gfafemamd e
TR 3T MUt FAa9| AT do| grb-vat/zerere, Raffiad soeiet & Thel AT H Tl Te9ae e
fRrertzor 3 frgia, FaeeaT a1 AG®, K°, Ksp 3T pH =T frerfeon)
pH Ffee s areformafes eream & gaaret frgia, Taesa e i pKa 37 &7 Hatwm
6. FITEH THHET ;

SATHAFI 3T SIS | SAATAT Hael, SUferg [oraedT) geafea y=rash| e oz U afiwor
e i wwfa, T4 Gt uw fare frr T vewmvefatoe e s ar B A wwTerar sren(aetedt
TeIfIeoN) | T AAT(ET SR afF § FHOr g AR FT G0 sfiT oo qHTHTEl SAhaeE 3T
SIS % Fd FON H AT| 3-3F afsra & 7 AT Sro T it sraremom|
7. Eagredt & Wit Rigia va agyae :

TAFEIETTH UTSTIH, AU 3T TTHTSH il S IAfmar siw Foten & s =0 #1 qmrews aqae
(FATETESII) | Aradt (ShrFadT), FFA ¥ Fa=a< it THrear| aqare fir Fafa siv fafee g % wo=er F s
& FotT, Ve TUFT T IEH, ST ST T TI=2T|
o fas srogstt £t uivTars Qe : e T wiew, == Faw, SEew, TEee st i Ao e,
Fer aTs A7 R, gueartas gfaeemaT w v
Racnas suat i Fafas Reagrenidt © aremer grEEE sHieer ated, = FEw @i e avas
FOA(ATAFIAT ATEAT), FOT AGRT (ATTAATA HIFAET) AT TG FIA AT FHIOR AL, TrETHTATAL,
FEIeAT O STuer (qieftuetfas ieftaraew) #1 g /e ey
WA TN ;w99 aratater it f&fore oraard v ad (FETeE), SUgET I ATl quie (TE9HE) ST
FfAR(ATEH AT THA FAFTI

8. By W

S-S I (g SfiT TorFel (e Taer T HFI(AH TLawT| S8 TIFRTOT 3T THh FHoAT (HGieor #7 Fgial Ffoft qor
7 fAfereoft arat grT St favet #1 o wfaa(weEe) auOr TpiTa(BERE), STadieh! AE| Bel AT
F 7 M- U fFew, wrer FwREe gqa F o wern-ereed g, wrer aamEtes TRt & e e sere
FAT AT AR WO (Fien fiee UF Ted ANTHE FX T BAGEFA TET), TFIAHST BIEeariod saem
HIErEET TR ueers reres &t et Ho-Bre TR, T=rii= &1 sTed=resia
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=TI | (FOTATHS T )
T fBee : dull| (Rgwrers st Sifaw)
WRT-F (R @rF &{em)

7 1. g fager & it
TR9rEaT ST TATSaT, Ao, Fraor § Efore wren FEew, et w astteen siv S SEaEEer, gt
A2, TTET it FATHIT F (0 AHET, F-THAW, -0, i TH-T0440, Fara =9re, Ta=ae Efeed, sto=ae
FAfeaTt, ATHF G2 AT, TR =TT dedel
% 2. e vgfa:
FrERTTEs framorn FrErThr (B, Frear $i smae v F g g, w9 (Fe) wriewrh, e
FTYTLO, T TTee (TASEIUT), TTHTT =07 AT ATt (R =0T ST, FrAT T i adet () o=, wies
fBrgroor, 5g fRouten ava s (Tt qur i ave RS, UE arad vEEes Ay & gl
ivde QFASHFAT: T 7 avriaer, forgia, i gaaar, FI0 w7 9, Femahae v Fwoew g uFeF, Gemas
T 2 T[OTTCHe T TATITCH T, et =el & €T St &7 Huom|
% 3. faguor it Seagt g
Frad-fie w1 fRrgia siw saeht =)
T -397 FUFEER Y TR e TH-Aarsua & g fgia, #a afed Srgaee™, Aammmey, It o ez,

TAFERTISTHICH (HETTTor (ST = & &1 S F7 s, Taq faerar it st i &3t v e s fafer 1 y=r
T T fFeront = were & i)

Fach AT fer qom w99 i Segde, wiisae aast & O SegEea (| # 99E, AmHeT A
R2eew) % g frgta

SATAT IHTY] AT S IS TR SEHEAT (AT F7 =3, "iAnhaes, feaes, sarar &1 59+ T a7
festree) % gt frgta, wwmry fit gt & sio=a o=, ggafe gaw i f&fe, et geas siv gem & &
T G, 7 ATA LT AT & TEATITHT JTAT & (o0 qae 101 g FHrgia & vous F g e F 9 aamwT-
HT TEHH- FoIH- TOUH, ATSil- TUOH Y Sius- voue) fFre 9 67 sae o gue) g F@rs 37 07 goeers
RSt &w 7 w7 v ® By F Rewest w sEawuTer AT ST g1 [umensh 3T areATeeRsh e

T 4. fagwr Fr wiw RAfY:

THTIAHE (S1571) &7 [gia, Segheem 1 9 [&rgia, Ca siiv Mg FfRret & afimromens fgoo & forw aaiT|

7 5. fAger £ tra} fAfE:

o=, TE-T S #7 g, - sEeendt, tH- fGade (R s - wfadty i &y, e
ST ST, [OMeR Si¥ TRATOTeH |79, arse¥ frad = fer

% 6. W gina <ot Segwfafa:

frgia & fFaw, s S, hwarfees o it ST, sfa==a-fRwae g, sre &=, Freae qra =,
TeATe/ 319 T fRewe, geaem F RAfew ywe- sUFesiius sfiv qia-TrFsenus geaerd, ATSHra i Y Ao
EAAT, AIITNT
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F 7. AATAS qreft w1 Ao

(i) TrerrHEe ® CaCOs, MgCOs (i) afFaTse # Fe203, Al203, 3T TiO2 (jii) 9TETre@ =2 § MnO 3T MnO2 % i fiT
FER ATATT o (AT e 3% FFrerermq & Frayoor : (i) fraer § Cu i Zn (i) FET # Cu, Zn, Fe, Mn, Al, 3T Ni (iii)
T ¥ Cr, Mn, Ni 3T P (iv) e ¥ ¥ Pb, Sb, Sni

TEIforT® AT IR qew ST USIorH 9| Teierad Iaate & fagu fEfore wea, exmar, siwex o, e

Tizee, T g, F618s Iere, T Uiere, 9o 7 (REior, Feareste™ a7 (TRE U 99 96%), TG & F9eh, T2ioaq
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TS ST AT % TFE, 4T, Fevean siw a7w fFrguw F forw aqar fi @, a9 gty g s 991
g (S s [AemE)
T 1. safRax, Fafa, aeadt
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g 2. fafice wfafwamd:

-t THifdTF aie F i sorrcmree @ 2 Afafish @, =aEetarmree @7 h Wewe (srerhiea s e
FAhIT AT TEATHLO TARATE), TEeNFI F (U Sfvew-AgT SORE, Tiaiad 67 fefFer aedme, ggtaq
guTferat o T sEta (STeea-ateeT giatrar), stafamame siw afatrarsfierar (aeor feriua- oiw am-srerdie 7%)
FEAT-ZEATRIT THAF aiv ¥ g s ftem: C = O za« atve & fw siftom, @a=mr i wfafrmefraar, serem,
ROH =7 s1$te, RSH, CN- arzaesrze, sdia shafesm, gregres s

q 3. Fra agg & yiafFamd:

FIASTL, ToSTe, TfFd, FAo, TEex, aSiIed, dford-afoiiers Uie qaedaearad, a9, SFa, JTead, T2, T,
&t SramT, FrEse, rdeshT gt

g 4. I A AGHIA:

C=C & sra=a=, HTET-TTErTh T, Srow-FeaT qom 9= oa=a= |

C=C &I ITHAA, AT (STEIH), BT ISTFHIAL, FTESTATLI, ASTITIATE (6, STTFTZI, JTIIE SHITFAS

g 5, SF g giafwar:

ArTta Fetr gaewdr, St fi famEdt ward, 1,3-q2Ei, 1,3,5- TR, qAEd (Feed, THUHAr gighm,
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gtz sfafrmet & vodiwor % oo fee arfvaes war (fromsT) g Tt @27 - i areg-1| gfafmrst
= FTLTLOT ATHA| (4TA) 3T (4 TF + 2) TS (2 + 2) 37T (4 + 2) ATEFATALAT T2 ST I §U (4 TA) T (4TH+2)
TTTeresT & hiAeieeds AiaesT, RRAi{Us etae - UF 3T FTaq HIEered, Foie, Hid, THLA-ZoT [T

¥ 6. fAguw f Ay i

TS T A: hra (e IO it f3oraaT smafer s wsrer it =T arortas® su £t 7gfaa, O-H, N-H, C-H,
C-D, C=C, C=N, C=0 T &1 T+ ATFIT; TAT AT Tl TATCAT FIH AT HTLH|

g A S, At TeEeieE SifSees (0-07, n-0°, T, $iT n-mr ) FeEfed ThHEE F @
U whF A "rog oty whw g9ma, wede ywmE, YT fawe (aramtEs fawe), sg fawe (Remnifae foree),

BIEUTHITHE TATE, greaahitas vara (fAfare Sarewo)| g2 & Mo agfaa s/, oree, sqe Frai=e arrat
ST TS AR it T TRt o T ST
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THTY] GAHT AFATE WFEAMRATA: (TIefT T FTEq -13 TAUHASR) AT 70, TR qiT 19, Teiq ga6d
AT T (HFTq, FEEH ST T qHF TIeia| TFT HT AW, TETAF (9%, Tretq 6 offesr Hefifes, srhies
T TreAhiee forves, AR R it daar e e fore i wwrea e arer g w18 C H-H
TIH T F 90T T Taa-Foae 0 F 9v H-H aferfEr fe: H-H e Rows, saaufes e
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1. fafaaw swfteemed & gier % o yarfoa o sra € arf 7 78 sqae o a9 & suferg omifer @@ € =
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3. et & grar swfteaw & forw smanfSma i s areft ferferear ofter & fRetfa st e awheor arfaer
2 | e wer T St A et SEEaT & forw AT SISt adeT F sy u¥ sifaw w9 ¥ qawe
=rfoe T s

4, faate & oo oefi-| qEenfat, getfstg, e siw oofi-ll s geafasr @rfRs-dt) ot = Ak
Tq T ZEAU T & oI ag Sear g swiiearsd w1 AW o oarifiE wwer S gr e 39w A uAr
AT 7w 7 27 e [Fie F aTe sAarEs® w10 T § aTeT 98 6 FATEET 2

5. AT (AT Ea af2d) ST % SFeard it o, FF i ST & 7Y % TIEU 6 F a7 § q2hd 91 % U7
Tg Td TIE of T g TF 78 sedeamt & whear § wriiede & €7 °§ S ff 12Eus 69 A a9 STreh ST
qHE I A | AT0| T a9, g i Frat & =7 § Frowar gr ar o= F oo swhieart it serare § @
FTRT Y IHE FIAT T TFA-Y FAT AR THT FXA 6 F7F f a1 STHTGATE hl TTE AT S A0 FeT |

6. SHiEaR 1 w7 Aot {fer & /a7 ST - 98 dU S ST T ST ATUES (FEUSE) F TH TR A9 H
FET 3T ST 3 396 979 s § 92 78 ST SHET a9 ({arT ufE At F, arEt & o A7 e s Rem e T
TE 3 ag AT s =t meT g s ey ufear, fiefom, s wver Araeve % Ay o g sEed SrEt A
TET S0 qTfh 8T &7 T (T3 3% g 9ad) grisied 9% B & 1 S0 Fig HAHET AT e Herdie? %
T | /AT ST

7. SEfieETe it BTt AT FT TH =7 TR 8- 6 T4 Wid @7 T S 5 39 a9 8t siw St ey
o = suw 32 g6 Fid A st o [/ T 9g auer STuE 5 TEar S AT S| T (ATeSY soE) F A0
(z=hifer ifiew) % die 7 2 o g g &7 gl & [ o I 9% SHT e /Auad ((Fifstea/sT) | ) o
STt BT =T BT ST T 3R oY F AT e T o S g =9 ST A e T S O weer
T AT FUT A A T TR0 JT0 FaT SO T T g T T 99 ST A FE a1 T ' o o o wgr
SITOAT 3% 7 F %7 A 1fareF & orfdrs Hera ddfier & e fram smoam 84-89, 86-93.5 snfe| wry fare ey
a7 areft HAHeT w7 {4 (hFer) Fr AIe T8t AT AT
fEror e 2- sifaw ol 29 & 9 seieaTe 2 92 3T st &1 9 /1Y S =3

8. STHIEAT F1 a9 T ST i< 7g Fheroms ®, smem TR 31 SHet Sier 1e T8t Hear A0l

9. SftEar i Ao & wi= FAAferfera fert 3 srgeme i STsth s st atony st B smom

(1) | (ST Y TR 91 s (TEAtAterdt) w aar s+ forg swftee f st f gy o
#¥ SToatt) 7T swfieare f st § Srae st s i Rl 2 S s® 99T F O s g9 g g ar
I FAT T AT FT =T O
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(2) 32 drevar (Aesre TFget): 32 devar a7 #w= F o a7 avg i = ¥ ATt | U g7 ¥ q97 A g
TSI T AT T| T A T STEAT-3TeRT 1= i [0t

10. =eH & o7 s it A9e (A7 o faww) & Fre =gaw Har (Eew fTofe) 7= et g yos ame ¥
afewa o =ew & famr st & 79w g srffatRa G strom, =it =g st & graa & aw § "o g=er
(TR TFRTHEN) 3T |
F9¥ F AT sroraT F9H & foar 2 drerar =1 wre Aeforfera g

g fRwe it gf2

6/9 4T 6/6 6/9 TI4T 6/12 0.6 0.8

11 uraw FoRfFea FAfe @4 F1< TFhm@Ee 981 gt ARy | qor™ 5= swi=a § v o s 1fe atga
6.00 ¥t 7 srfars Ropfaea et 8 52 Bow a1 % awe a9 ST AR | A AT ¥ (e sreaawtentdy 1
T ACTATERIT) FTA<ted TRadl & o7 SFEare i ST FEM A7 TiE TEgae o7 T § a9 IFeare fit

e =rtva T ST =R afe sefeaw & wee e Semedes afvads €, S zoms B s awar g ar

ITHIEAT F 99 % Tal Agl AT T THAT T T SFHEATT TATST Tl FLaT oar g | Iy afs Herefe afmde
Faa TR | 8 ST TATS Tuterd 98t g a9 StHieaTe & ey (fhe) =i e s =i

12 Fopfaea o i aqaa FFed - F9dT g, Feeae o o ORfaea aoiet S o f6e, smEHud, s s

13 ufewa a1 g a5 Sehearel 7 weew v B SR sie oo srfsrferfera B smarm
14 Fa7 foroM-

() oo g2 % 3= U= Fere oo srufem 2

(ii) T Bt it = STt g

(iii) == =¥ T2 qrferr § MgiiRa e sfed § To=e F 9 9% 91 A 9gE 3=a7 i Aeas a=t 7 g
=7fRT -

Eik: DS [ TZAT T I=AAT IS [N I2=H A7 Ae=aw I

1 AT T IFETEATE F A ¥ g 4.9 e 4.9 ¥frex

2. FTEE TIHY T SR 1.3 far st 1.3 fa. .

3 TFATISR 0T 5 HhE 5 HehUT

15. AT Fohd, BL Hehd AT T T A7 AT+ & i famr Refemee % vg=m T a1 wow fOww g fagr
TS T TEAUTA [oreg sT=al TI9MT oY UET 9 ST ST ofedt § fRaman et 8, 7 et it st &3 & o
foeger FReaas ww=T ST | SEtE T S 8 7 G J uw S A e T ¥ 97 awWS T S 996dr §
g ATHAT § ST SEHEaTE A1 U = H I START T0IT ST A7 10 ST L0t | S hl Jret ATl

16. 32 &= (Fiez s fBoem) : gfte o &t = avqm &ty (F=heom 7or2) g7 & ST ST UHT STT= F7 A
FHATISTHE T HIgqO gl qa gioe & Ff AT (Ferte)aw Metfa B s | s gfte e arer swfieame
T e a1 F 7ae 95 o S |

17. TR (ATSE sATS=AH) - FAST FAAT ATHAT FT FIEHL TALT T AT T T F TR TG g TqrT STTET A H
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MINISTRY OF MINES
NOTIFICATION
New Delhi, the 25th September, 2019
COMBINED GEO-SCIENTIST EXAMINATION, 2020

No0.4/2/2019-M.IL.—The Rules for the Open Competitive Examination (Combined Geo-Scientist
Examination) to be held by the Union Public Service Commission in 2020 for the purpose of filling up of vacancies
of Geologist, Geophysicist and Chemist [JTS Entry Grade Group ‘A’ duty post] of Geological Survey of India and
Jr. Hydrogeologist (Scientist B), Group A, Ministry of Jal Shakti, Department of Water Resources, River
Development & Ganga Rejuvenation published hereby for general information.

(1) Category I

The details of posts in the Geological Survey of India, an Attached Office of Ministry of Mines, Govt. of
India to be filled-up through this Examination, are as follows:

Name of the Post: Geologist, Geophysicist and Chemist
Group : Group ‘A’
Pay Scale: Level 10 of Pay Matrix: Rs.56,100-1,77,500
Service: (i) Ministry of Mines, Central Geological Service Group ‘A’
(i1) Geological Survey of India Geophysical Service Group ‘A’
(iii) Geological Survey of India Chemical Service Group ‘A’
Category II

The details of posts, in the Central Ground Water Board, a subordinate office of Ministry of Jal Shakti,
Department of Water Resources, River Development & Ganga Rejuvenation, Govt. of India, to be filled up
through this Examination, are as follows:

Name of the Post : Jr. Hydrogeologist (Scientist B),

Group : Group ‘A’

Pay Scale : Level 10 of Pay Matrix : Rs.56,100-1,77,500

Service : Central Ground Water Board, Central Water Services

2) A candidate may compete for any one or both the categories of posts for which he is eligible in terms of
the Rules. For appearing at the Stage-I, Combined Geo-Scientist (Preliminary) Examination, a candidate will be
required to fill up the On-line Application Form. A candidate, who qualifies for both the categories of posts on the
result of the Stage-II, Combined Geo-Scientist (Main) Examination, will be required to indicate clearly in the
Detailed Application Form the categories of posts for which he wishes to be considered in the order of preference.
The candidates, who qualify the Stage-II (Main) Examination, will be required to submit the Detailed Application
Form for being eligible to appear at the Stage-1II (Personality Test/Interview).

N.B.(i): No request for making subsequent addition/alteration in the details indicated by a candidate in his
On-line Application Form/Detailed Application Form will be entertained by the Commission.

N.B.(ii): The selection of candidates for the posts of Geologist, Geophysicist and Chemist in GSI in the
Ministry of Mines and Jr. Hydrogeologist (Scientist B), Group A, CGWB in the Ministry of Jal
Shakti, Department of Water Resources, River Development & Ganga Rejuvenation shall be
strictly in accordance with their merit position in each category and number of vacancies
separately.

N.B.(iii) : In case of common candidates of Geologist and Jr. Hydrogeologist, they will be recommended by
the Commission for one post only based on the preferences given by them in the Detailed
Application Forms, order of merit and number of vacancies.

3) The approximate number of vacancies to be filled on the basis of results of the Combined Geo-Scientist
Examination, 2020 for the posts of Geologist, Geophysicist and Chemist in GSI, Ministry of Mines and Jr.
Hydrogeologist (Scientist B), Group A, in CGWB, Ministry of Jal Shakti, Department of Water Resources, River
Development & Ganga Rejuvenation will be specified in the Notice issued by the Commission. Reservation of
vacancies among the vacancies of Geologist, Geophysicist and Chemist in GSI and Jr. Hydrogeologist (Scientist B),
Group A in CGWB reported/notified to be filled through above Examination, for candidates belonging to the
Scheduled Castes, Scheduled Tribes, Other Backward Classes, Economically Weaker Sections and Persons with
Benchmark Disabilities will be made as per Govt. of India Rules & Regulation in force.
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“) Appointment of the selected candidates based on the results of the above Examination will be made
initially on temporary basis.

) The Examination will be conducted by the Union Public Service Commission as per the Plan of
Examination prescribed in the Appendix-I to these Rules.

(©6) The dates on which and the places at which the Examination will be held shall be fixed by the UPSC
(hereinafter referred to as Commission).

(7) A candidate must be either:
(a) acitizen of India, or
(b) a subject of Nepal or
(c) asubject of Bhutan, or

(d) a Tibetan refugee who came over to India, before the 1st January, 1962, with the intention of settling
in India, or

(e) a person of Indian origin who has migrated from Pakistan, Burma, Sri Lanka, East African countries
Kenya, Uganda, the United Republic of Tanzania, Zambia, Malawi, Zaire and Ethiopia or Vietnam
with the intention of Permanently settling in India.

Provided that a candidate belonging to categories (b), (c), (d) and (e) above shall be a person in
whose favour a certificate of eligibility has been issued by the Government of India.

A candidate in whose case a certificate of eligibility is necessary may be admitted to the
Examination but the offer of appointment may be given only after the necessary eligibility certificate has
been issued to him by the Government of India.

(8) Age limit:

(a) For Geologist and Geophysicist and Chemist (Group ‘A’) in the Geological Survey of India, an
attached office of Ministry of Mines, Government of India: A candidate must have attained the age of
21 years and must not have attained the age of 32 years on the first day of the month of January of the
year in which the Examination is to be held [i.e. as on 1st January, 2020] i.e. he/she must have been
born not earlier than 2nd January, 1988 and not later than 1st January 1999.

(b) Jr. Hydrogeologist (Scientist B), Group A, in Central Ground Water Board, Ministry of Jal Shakti,
Department of Water Resources, River Development & Ganga Rejuvenation: A candidate must have
attained the age of 21 years and must not have attained the age of 35 years on the first day of the
month of January of the year in which the Examination is to be held [i.e. as on 1st January, 2020] i.e.
he/she must have been born not earlier than 2" January, 1985 and not later than 1* January 1999.

N.B: Candidates should ensure that they meet the age eligibility criteria for the post mentioned for which
they are applying.

(c) The upper age limit will be relaxable up to a maximum of seven years in the case of Government
servants, if they are employed in a Department mentioned in Column-I below and apply for the
corresponding post(s) mentioned in Column — II.

Column - I Column - I1

Geological Survey of India (i) Geologist Group ‘A’
(ii) Geophysicist Group ‘A’
(iii) Chemist Group ‘A’

Central Ground Water Board Jr. Hydrogeologist, Gr. A

(d) The upper age limits prescribed above will be further relaxable:
(i) Up to a maximum of five years if a candidate belongs to a Scheduled Caste or a Scheduled Tribe.

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

(iii) Up to a maximum of five years, if a candidate had ordinarily been domiciled in the State of Jammu
& Kashmir during the period from the 1st January, 1980 to 31st day of December, 1989.

(iv) Up to a maximum of three years in the case of Defence Services personnel disabled in operations
during hostilities with any foreign country or in a disturbed area and released as a consequence
thereof.
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(v) upto a maximum of five years in the case of Ex-servicemen including Commissioned Officers and
ECOs/SSCOs who have rendered at least five years of Military Service as on 1st January, 2020
and have been released (i) on completion of assignment including those whose assignment is due
to be completed within one year from 1Ist January, 2020 otherwise than by way of dismissal or
discharge on account of misconduct or inefficiency or (ii) on account of physical disability
attributable to Military Service or (iii) on invalidment.

(vi) upto a maximum of 5 years in the case of ECOs/SSCOs who have completed an initial period of
assignment of 5 years of Military Service as on Ist January, 2020 and whose assignment has been
extended beyond 5 years and in whose case the Ministry of Defence issues a certificate that they
can apply for civil employment and that they will be released on 3 months’ notice on selection
from the date of receipt of offer of appointment.

(vii) up to a maximum of 10 years in the case of Persons with Benchmark Disabilities viz. (a) blindness
and low vision; (b) deaf and hard of hearing; (c) locomotor disability including cerebral palsy,
leprosy cured, dwarfism, acid attack victims and muscular dystrophy; (d) autism, intellectual
disability, specific learning disability and mental illness; (e) multiple disabilities from amongst
person under clauses (a) to (d) including deaf-blindness.

Note I: Candidates belonging to the Scheduled Castes and the Scheduled Tribes and the Other Backward Classes
who are also covered under any other clauses of Rule 8(d) above, viz. those coming under the category of
Ex-servicemen, persons domiciled in the State of J&K and Persons with Benchmark Disabilities viz. (a)
blindness and low vision; (b) deaf and hard of hearing; (c) locomotor disability including cerebral palsy,
leprosy cured, dwarfism, acid attack victims and muscular dystrophy; (d) autism, intellectual disability,
specific learning disability and mental illness; and (e) multiple disabilities from amongst persons under
clauses (a) to (d) including deaf-blindness etc. will be eligible for grant of cumulative age-relaxation
under both the categories.

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

Note III: The details of Functional Classification (FC) and Physical Requirements (PR) of each service are
indicated in Appendix IV of these Rules which are identified and prescribed by the respective Cadre
Controlling Authorities (CCAs) as per the provisions of Section 33 and 34 of the Rights of Persons with
Disabilities Act, 2016. Only those category(ies) of disability(ies) mentioned in Appendix IV shall apply
for the Examination under Persons with Benchmark Disability (PwBD) Category. Therefore, the
candidates belonging to the Persons with Benchmark Disability categories are advised to read it carefully
before applying for the Examination.

Note I'V: The age concession under Rule 8(d)(v) and (vi) will be admissible to Ex-servicemen i.e. a person who has
served in any rank whether as combatant or non-combatant in the Regular Army, Navy and Air Force of
the Indian Union and who either has been retired or relieved or discharged from such service whether at
his own request or being relieved by the employer after earning his or her pension.

Note V: Notwithstanding the provision of age-relaxation under Rule 8(d)(vii) above, a persons with benchmark
disabilities candidate will be considered to be eligible for appointment only if he/she (after such physical
Examination as the Government of appointing authority, as the case may be may prescribe) is found to
satisfy the requirements of physical and medical standards for the concerned Services/Posts to be
allocated to the persons with benchmark disabilities candidates by the Government.

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

The date of birth accepted by the Commission is that entered in the Matriculation or Secondary School
Leaving Certificate or in a certificate recognized by an Indian University as equivalent to Matriculation or in an
extract from a Register of Matriculates maintained by a University which extract must be certified by the proper
authority of the University or in the Higher Secondary or an equivalent examination certificate.

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

The expression Matriculation Higher Secondary Examination Certificates in this part of the instructions
include the alternative certificates mentioned above.

Note 1: Candidates should note that only the date of birth as recorded in the Matriculation, Secondary Examination
Certificate or an equivalent certificate on the date of submission of application will be accepted by the
Commission and no subsequent request for its change will be considered or granted.
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Note 2: Candidates should also note that once a date of birth has been claimed by them and entered in the records of
the Commission for the purpose of admission to an Examination, no change will be allowed subsequently
(or at any other Examination of the Commission) on any ground whatsoever.

N.B: (i) The candidature of a person who is admitted to the Examination under the age concession mentioned in
Rule 8(c) above, shall be cancelled, if after submitting his/her application, he/she resigns from service or
his/her services are terminated by his/her department/office, either before or after taking the
Examination. He/she will, however, continue to be eligible if he/she is retrenched from the service or
post after submitting the application.

N.B: (ii) A candidate who, after submitting his/her application to his/her department is transferred to other
department/office will be eligible to compete under departmental age concession for the post(s) for which he/she
would have been eligible, but for his/her transfer, provided his/her application, duly recommended has been
forwarded by his/her parent Department.

9) Minimum Educational Qualification
A candidate must have:
(i) For Geologist Gr ‘A’ in Geological Survey of India

Master’s degree in Geological Science or Geology or Applied Geology or Geo- Exploration or Mineral Exploration
or Engineering Geology or Marine Geology or Earth Science and Resource Management or Oceanography and
Coastal Areas Studies or Petroleum Geosciences or Petroleum exploration or Geochemistry or Geological
Technology or Geophysical Technology from a University incorporated by an Act of the Central or State
Legislature in India or an educational institution established by an Act of Parliament or declared to be deemed
university under section 3 of the University Grants Commission Act, 1956 (3 of 1956) i.e. recognized University.

(i) For Geophysicist Gr ‘A’ in Geological Survey of India

M.Sc. in Physics or Applied Physics or M.Sc. (Geophysics) or Integrated M.Sc. (Exploration Geophysics) or M.Sc
(Applied Geophysics) or M.Sc. (Marine Geophysics) or M.Sc. (Tech.) (Applied Geophysics) from a University
incorporated by an Act of Parliament or State Legislature in India or other educational institutes established by an
Act of the Parliament or declared to be deemed universities under the University Grants Commission Act, 1956.

(iii) For Chemist Gr ‘A’ in Geological Survey of India

M. Sc. in Chemistry or Applied Chemistry or Analytical Chemistry from a University incorporated by an Act of
Parliament or State Legislature or other educational Institutes established by an Act of the Parliament or declared to
be deemed Universities under section 3 of the University Grants Commission Act, 1956 i.e. recognized University.

(iv) For Junior Hydrogeologist (Scientist 'B'), Group 'A' in C.G.W. B.

(a)Master's degree in Geology or Applied Geology or Marine Geology from a University incorporated by an Act of
the Central or State Legislature in India or other educational Institutes established by an act of Parliament or
declared to be deemed as Universities under Section 3 of the University Grants Commission Act, 1956; or

(b) Master's degree in Hydrogeology from a recognized University.

Note: Masters’ degree in the respective discipline means the post graduate degree of minimum two years duration
after graduation from a recognized university in the respective discipline, whether be it integrated course or
otherwise.

(a) Candidates who have appeared at the final examination of the minimum educational qualification specified in
clause (i) to (iv) of this paragraph, passing of which shall render them eligible to appear at the relevant year
Examination, but have not been informed of the result may also apply for admission to the Examination and in such
case his or her admission to the relevant year Examination shall be provisional and subject to obtaining minimum
educational qualification specified in clause (i) to (iv) of this paragraph. Such proof of passing the requisite
examination should be dated earlier than the due date (closing date) of Detailed Application Form of the Combined
Geo-Scientist Examination.

(b) In exceptional cases the Commission may treat a candidate who has not any of the qualifications prescribed in
this rule, as educationally qualified provided that he has passed examinations conducted by other institutions, the
standard of which in the opinion of the Commission, justifies his admission to the Examination.

(c) A candidate who is otherwise qualified but who possess the Master’s degree from a foreign University approved
by the Government may also apply for the Examination.

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

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

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

12) The decision of the Commission with regard to the acceptance of the application of a candidate for the
Examination and his eligibility or otherwise for admission to the Examination shall be final.

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

(13) No candidate shall be admitted to the Examination unless he holds a certificate of admission from the
Commission.

14) A candidate who is or has been declared by the Commission to be guilty of:—
(i) obtaining support for his/her candidature by the following means, namely:—
(a) offering illegal gratification to, or
(b) applying pressure on; or
(c) blackmailing or threatening to blackmail any person connected with the conduct of Examination, or
(ii) impersonation; or
(iii) procuring impersonation by any person; or
(iv) submitting fabricated documents or documents which have been tampered with; or
(v) uploading irrelevant photos in the application form in place of actual photo/signature.
(vi) making statements which are incorrect or false, or suppressing material information; or

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

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

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

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

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

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

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

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

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

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

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

(c) if he/she is already in service under Government to disciplinary action under the appropriate rules.
Provided that no penalty under this rule shall be imposed except after:—

@) giving the candidate, an opportunity of making such representation in writing as he/she
may wish to make in that behalf; and

(ii) taking the representation, if any, submitted by the candidate, within the period allowed to
him/her into consideration.

(15) Combined Geo-Scientist Examination will be held in three stages viz. Stage-I: Combined Geo-Scientist
(Preliminary) Examination (Computer Based Two objective type papers — Paper-I (General Studies) — common
for all streams and Paper-II (Stream specific), Stage-II: Combined Geo-Scientist (Main) Examination (Three
Conventional Type Papers for each stream) and Stage-III: Personality Test/Interview, Details of the Scheme of
Combined Geo-Scientist Examination is given under Appendix-1.

The Commission will have the discretion to fix Minimum Qualifying Marks for each Paper of Stage-I
and Stage-II. Only those candidates qualifying at Stage-I will be permitted to appear for Stage-II of the
Examination. Similarly only those candidates qualifying at Stage-II will be summoned for Stage-III (Personality
Test/Interview). Final merit will be made on the basis of marks secured by the candidates in Stage-I+Stage-
II+Stage-1I1.

Provided that candidates belonging to the Scheduled Castes or the Scheduled Tribes or the Other Backward
Classes or Economically Weaker Sections may be summoned for Stage-III (Personality Test/Interview) by the
Commission by applying relaxed standards of selection at Stage-I and Stage-II if the Commission is of the opinion
that sufficient number of candidates from these communities are not likely to be summoned for Personality
Test/Interview on the basis of general qualifying standard in order to fill up the vacancies reserved for them.

(16) (i) After the Personality Test/Interview the candidates will be arranged by the Commission in the order of
merit as disclosed by the aggregate marks finally awarded to each candidate. Thereafter, the Commission shall, for
the purpose of recommending candidates against unreserved vacancies, fix a qualifying mark (hereinafter referred
to as general qualifying standard) with reference to the number of unreserved vacancies to be filled up on the basis
of the relevant year of Examination. For the purpose of recommending reserved category candidates belonging to
the Scheduled Castes, the Scheduled Tribes, Other Backward Classes and Economically Weaker Sections against
reserved vacancies, the Commission may relax the general qualifying standard with reference to number of reserved
vacancies to be filled up in each of these categories on the basis of the relevant year of Examination.

Provided that the candidates belonging to the Scheduled Castes, Scheduled Tribes, the Other Backward
Classes and Economically Weaker Sections who have not availed themselves of any of the concessions or
relaxations in the eligibility or the selection criteria, at any stage of the Examination and who after taking into
account the general qualifying standards are found fit for recommendations by the Commission shall not be
recommended against the vacancies reserved for the Scheduled Castes, the Scheduled Tribes, Other Backward
Classes, and Economically Weaker Sections.

(ii) The Commission may further lower the qualifying standards to take care of any shortfall of candidates for
appointment against unreserved vacancies and any surplus of candidates against reserved vacancies arising out of
the provisions of this rule.

17. The prescribed qualifying standard will be relaxable at the discretion of the Commission at all the stages of
Examination in favour of Persons with Benchmark Disabilities in order to fill up the vacancies reserved for them.

Provided that where a Candidates belonging to Person with Benchmark Disability obtains the minimum
qualifying marks in his own merit in the requisite number for General, or the Scheduled Caste or the Scheduled
Tribe or the Other Backward Class or the Economically Weaker Sections category candidates, then, the extra
Candidates belonging to Persons with Benchmark Disability, i.e., more than the number of vacancies reserved for
them shall be recommended by the Commission on the relaxed standards and consequential amendments in the
rules will be notified in due course.

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

19 Success in the Examination confers no right to appointment unless Government are satisfied after such
enquiry as may be considered necessary, that the candidate having regard to his/her character and antecedents and
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educational qualification acquired before the commencement of relevant year of Examination and prescribed age
limit etc., is suitable in all respect for appointment to the post.

(20) A candidate must be in good mental and bodily health and free from any physical defect likely to
interfere with the discharge of his duties as an officer of the service. A candidate, who after such medical
examination as Government or the appointing authority or under these rules, as the case may be, may prescribe, is
found not to satisfy these requirements will not be appointed. The candidates who are declared finally
successful on the basis of this Examination, may be required to undergo the medical examination to ascertain their
physical mental and bodily fitness for the post or otherwise. The details of the medical examination are given in
the Appendix-II to these rules. Candidates will have to pay a fee to the Medical Board concerned at the time of the
medical examination as prescribed by the medical authority or Govt. of India as the case may be. The fee to be paid
for medical examination would be indicated in the letter summoning the candidates to appear for medical
examination.

Note: In order to prevent disappointment, candidates are advised to have themselves examined by a Government
Medical Officer of the standing of a Civil Surgeon before applying for admission to the Examination. Particulars of
the nature of the medical test to which candidates will be subjected before appointment in Gazetted posts and of the
standards required are given in Appendix-II. For the disable Ex-Defence Services personnel, the standards will be
relaxed consistent with the requirements of the posts.

21 The eligibility for availing reservation against the vacancies reserved for the persons with benchmark
disability shall be the same as prescribed in “The Rights of Persons with Disabilities Act, 2016”: The candidates of
Multiple Disabilities will be eligible for reservation under category (e) Multiple Disabilities only of Section 34(1) of
RPwD Act, 2016 and shall not be eligible for reservation under any other categories of disabilities i.e. (a) to (d) of
Section 34(1) of RPwD Act, 2016 on account of having 40% and above impairment in any of these categories of
PwBD.

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

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

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

While the above principle will be followed in general, there may be a few cases where there was a gap not
more than 3 months between the issuance of a Government Notification enlisting a particular community in the list
of any of the reserved communities and the date of submission of the application by the candidate. In such cases
the request of change of category from general to reserved may be considered by the Commission on merit. In case
of a candidate unfortunately becoming a candidate belonging to person with benchmark disability during the course
of the examination process, the candidate should produce valid documents showing him/her acquiring a disability to
the extent of 40% or more as defined under the RPwD Act, 2016 to enable him/her to get the benefits of reservation
earmarked for persons with benchmark disability provided he/she otherwise remains eligible for the Geologist,
Geophysicist, Chemist and Junior Hydrogeologist as per Rule 21 above Combined Geo-Scientist Examination.

(23) Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/EWSs/ PwBD/Ex-servicemen
must ensure that they are entitled to such reservation/relaxation as per eligibility prescribed in the Rules/Notice.
They should also be in possession of all the requisite certificates in the prescribed format in support of their claim as
stipulated in the Rules/Notice for such benefits, and these certificates should be dated earlier than the due date
(closing date) of the application

24) No person

(a) who has entered into or contracted a marriage with a person having a spouse living or
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(b) who having a spouse living has entered into or contracted a marriage with any person shall be eligible for
appointment to service.

Provided that the Central Government may, if satisfied that such marriage is permissible under the
personal law applicable to such person and the other party to the marriage and there are other grounds for so doing,
exempt any person from the operation of this rule.

(25) Brief particulars relating to the posts to which recruitment is being made through this Examination are
given in Appendix-III.

FARIDA M. NAIK, Director
APPENDIX -1
PLAN OF EXAMINATION
Plan of Examination

The Examination shall be conducted according to the following plan:—

(i) Stage-1 Combined Geo-Scientist (Preliminary) Examination (Computer Based Objective Type
Papers) for the selection of candidates for the Stage-I1:
........ 400 Marks
(ii) Stage-1I : Combined Geo-Scientist (Main) Examination (Conventional Type Papers); and
........ 600 Marks
(iii) Stage-III : Personality Test/Interview ... 200 Marks
2. The candidates will first take the Computer Based Combined Geo-Scientist (Preliminary/Stage-I)

Examination which consists of two Objective Type (multiple choices) Questions Papers for each stream. The
Question Papers will be set in English only. The detailed Scheme of Stage-I: is as follow:-

Stage-I: Combined Geo-Scientist (Preliminary) Examination:-

Stream-I : Geologist & Jr. Hydrogeologist

Subject Duration Maximum Marks

Paper-1 : General Studies 2 Hours 100 Marks

Paper-II : Geology/Hydrogeology 2 Hours 300 Marks
Total 400 Marks

Stream-II : Geophysicist

Subject Duration Maximum Marks

Paper-I : General Studies 2 Hours 100 Marks

Paper-II : Geophysics 2 Hours 300 Marks
Total 400 Marks

Stream-III : Chemist

Subject Duration Maximum Marks

Paper-I : General Studies 2 Hours 100 Marks

Paper-1I : Chemistry 2 Hours 300 Marks
Total 400 Marks

Note-1: There will be penalty (Negative Marking) for wrong answers marked by a candidate in the objective type
question papers.
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(6)) There are four alternatives for the answers to every question. For each question for which a wrong answer
has been given by the candidate, one-third of the marks assigned to that question will be deducted as penalty.

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

Note-2: The candidates are not permitted to use calculators for answering Objective Type Papers. They should
therefore not bring the same inside the Examination Hall.

Note-3: Only those candidates who are declared by the Commission to have qualified in the Preliminary/Stage-I
Examination in the year will be eligible for admission to the Main/Stage-1I Examination of that year provided they
are otherwise eligible for admission to the Main/Stage-II Examination. The marks obtained in Preliminary/Stage-I
Examination by the candidates who are declared qualified for admission to the Main/Stage-1I Examination will be
counted for determining their final order of merit. The number of candidates to be admitted to the Main/Stage-II
Examination will be about six to seven times of the total approximate number of vacancies to be filled in the year
through this Examination.

Note-4: The Commission will draw a list of candidates to be qualified for Combined Geo-Scientist (Main)
Examination based on the criterion of minimum qualifying marks in General Studies Paper (Paper-I) and Geo-
Scientist Stream specific paper (Paper-II) of Preliminary Examination.

3. The Combined Geo-Scientist (Main) Examination will consist of three conventional type papers for each
stream. Conventional Type papers must be answered in English only. Question paper will be set in English
only. The detailed scheme of Stage-II is as follows:-

Stage-1I : Combined Geo-Scientist (Main) Examination:-

Stream-I : Geologist

Subject Duration Maximum Marks
Paper-1 : Geology 3 Hours 200 Marks
Paper-II : Geology 3 Hours 200 Marks
Paper-IIT : Geology 3 Hours 200 Marks
Total 600 Marks

Stream-II : Geophysicist

Subject Duration Maximum Marks
Paper-1: Geophysics 3 Hours 200 Marks
Paper-II : Geophysics 3 Hours 200 Marks
Paper-IIT : Geophysics 3 Hours 200 Marks

Total 600 Marks

Stream-III : Chemist

Subject Duration Maximum Marks
Paper-1 : Chemistry 3 Hours 200 Marks
Paper-II : Chemistry 3 Hours 200 Marks
Paper-IIT : Chemistry 3 Hours 200 Marks

Total 600 Marks
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Stream-1V : Jr. Hydrogeologist
Subject Duration Maximum Marks
Paper-1 : Geology 3 Hours 200 Marks
Paper-II : Geology 3 Hours 200 Marks
Paper-III : Hydrogeology 3 Hours 200 Marks
Total 600 Marks

Note-I : Candidates competing for selection to the posts of Geologist, Geophysicist, Chemist and Junior
Hydrogeologist will be required to appear in all the subjects mentioned against respective category above.

Note-II: Candidates competing for selection for both the posts of Geologist and Jr. Hydrogeologist will be required
to appear in all the subjects mentioned against Stream-I and IV above.

Note-III: If any candidate failed to appear in any one or more of above papers, meant for Main Examination for
selection to the post of Geologist, Geophysicist, Chemist and Hydrogeologist, their candidature shall
stand rejected and part of the Main Examination attempted by him/her shall not be evaluated and
counted for any purpose.

Note-IV: Credit will be given for orderly effective and exact expression combined with due economy of words in
all subjects of Examination.

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

NoteVI: Candidates will be allowed the use of Non-Programmable type Pocket Calculators in
Descriptive/Conventional Type Papers of the Examination. Programmable type calculators will not be
allowed and the use of such calculators shall tantamount to resorting to unfair means by the candidates.
Loaning or interchanging of calculators in the Examination Hall is not permitted.

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

4. Common instructions for Stage-I and Stage-II.

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

4.2 The candidates have discretion of opting for his/her own scribe or request the Commission for the same.
The details of scribe i.e. whether own or the Commission’s and the details of scribe in case candidates are bringing
their own scribe, will be sought at the time of filling up the application form online as per proforma at Appendix-
VL

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

4.4 The Persons with Benchmark Disabilities in the category of blindness, locomotor disability (both arm affected
— BA) and cerebral palsy will be allowed Compensatory Time of twenty minutes per hour of the Examination. In
case of other categories of Persons with Benchmark Disabilities, this facility will be provided on production of a
certificate to the effect that the person concerned has physical limitation to write from the Chief Medical Officer/
Civil Surgeon/Medical Superintendent of a Government Health Care institution as per proforma at Appendix — V.

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

Note (2) : The criteria for determining the percentage of visual impairment shall be as follows:—

Better eye Worse eye Per Cent Disability category
Best Corrected Best Corrected Impairment
6/6 to 6/18 6/6 to 6/18 0% 0
6/24 to 6/60 10% 0
Less than 6/60 to 3/60 20% 1
Less than 3/60 to No Light | 30% IT (One eyed person)
Perception
6/24 to 6/60 6/24 to 6/60 40% IIT a (low vision)
Or Less than 6/60 to 3/60 50% IIT b (low vision)
Visual field less than 40 up to 20 | Less than 3/60 to No Light | 60% III ¢ (low vision)

degree around centre of fixation | Perception
or heminaopia involving macula

Less than 6/60 to 3/60 Less than 6/60 to 3/60 70% IIT d (low vision)
Or Less than 3/60 to No Light | 80% IIT e (low vision)
Perception

Visual field less than 20 up to 10
degree around centre of fixation

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

Visual field less than 10 degree
around centre of fixation

Only HMCF Only HMCF 100% IV b (Blindness)
Only Light Perception Only Light Perception
No Light Perception No Light Perception

The concession admissible to blind candidates shall not be admissible to those suffering from Myopia.

4.5 In the question papers, wherever necessary, questions involving the Metric System of Weights and
Measures only will be set.

5. The Stage-III will consist of Personality Test/Interview carrying 200 Marks (with no minimum qualifying
marks). Candidates, who obtain such minimum qualifying marks in Stage-II as may be fixed by the Commission as
per its discretion, shall be summoned for Stage-III (Personality Test). The number of candidates to be summoned
for Personality Test will be about twice the number of vacancies to be filled. In the Personality Test, the candidate
will be interviewed by Board i.e. Interview Board (s) constituted by the Commission. The object of the interview
will be to assess the suitability for the post(s) of Geologist, Geophysicist, Chemist and Jr. Hydrogeologist. Special
attention will be paid in the Personality Test to assessing the candidate’s capacity for leadership, initiative and
intellectual curiosity, tact and other social qualities, mental and physical energy powers of practical application,
integrity of character and aptitude for adapting themselves to the field life.

6. The Details of the syllabi for Stage-I: (Preliminary Examination) and Stage-II: (Main Examination)
of Combined Geo-Scientist Examination are as under:
SCHEDULE
STANDARD AND SYLLABUS

Paper-I in General Studies of Stage-I is common for all streams and its standard will be such as may be
expected of a science graduate. Paper-1I of Stage-I (Stream specific) and 3 compulsory papers of Stage-II each on
Geology, Geophysics, Chemistry and Hydrogeology subjects will be approximately of the M.Sc. degree standard of
an Indian University and questions will generally be set to test the candidate’s grasp of the fundamentals in each
subject.

There will be no practical examination in any of the subjects
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Syllabus of Combined Geo-Scientist (Preliminary) Examination

Stage-1 (Objective Type)
Paper-I : General Studies (Common for all streams)
e  Current events of national and international importance.
e History of India and Indian National Movement.
e Indian and World Geography -Physical, Social, Economic Geography of India and the World.

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

e Economic and Social Development — Sustainable Development, Poverty, Inclusion, Demographics, Social
Sector initiatives, etc.

e  General issues on Environmental Ecology, Bio-diversity and Climate Change - that do not require subject
specialisation

® General Science
Stage-1 (Objective Type)
Paper-II : Geology/Hydrogeology
1. Physical Geology

Principle of uniformitarianism; origin, differentiation and internal structure of the Earth; origin of
atmosphere; earthquakes and volcanoes; continental drift, sea-floor spreading, isostasy, orogeny and plate tectonics;
geological action of rivers, wind, glaciers, waves; erosional and depositional landforms; weathering processes and
products.

2. Structural Geology

Stress, strain and rheological properties of rocks; planar and linear structures; classification of folds and
faults; Mohr's circle and criteria for failure of rocks; ductile and brittle shear in rocks; study of toposheets, V-rules
and outcrop patterns; stereographic projections of structural elements.

3. Mineralogy

Elements of symmetry, notations and indices; Bravais lattices; chemical classification of minerals;
isomorphism, polymorphism, solid solution and exsolution; silicate structures; physical and optical properties of
common rock forming minerals- olivine, garnet, pyroxene, amphibole, mica, feldspar and quartz.

4. Igneous Petrology

Magma types and their evolution; IUGS classification of igneous rocks; forms, structures and textures of
igneous rocks; applications of binary and ternary phase diagrams in petrogenesis; magmatic differentiation and
assimilation; petrogenesis of granites, basalts, komatiiites and alkaline rocks (carbonatite, kimberlite, lamprophyre
and nepheline syenite).

5. Metamorphic Petrology

Limits, types and controls of metamorphism; metamorphic structures- slate, schist and gneiss;
metamorphic textures- pre, syn and post tectonic porphyroblasts; concept of metamorphic zone, isograd and facies;
geothermal gradients, facies series and plate tectonics.

6. Sedimentology

Origin of sediments; sedimentary textures, grain-size scale; primary sedimentary structures; classification
of sandstone and carbonate rocks; siliciclastic depositional environments and sedimentary facies; diagenesis of
carbonate sediments.

7. Paleontology

Fossils and processes of fossilization; concept of species and binomial nomenclature; morphology and
classification of invertebrates (Trilobites, Brachiopods, Lamellibranchs, Gastropods and Cephalopods); evolution in
Equidae and Hominidae; microfossils-Foraminifera, Ostracoda; Gondwana flora.

8. Stratigraphy

Law of superposition; stratigraphic nomenclature- lithostratigraphy,  biostratigraphy and
chronostratigraphy; Archaean cratonic nucleii of Peninsular India (Dharwar, Singhbhum, and Aravalli cratons);
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Proterozoic mobile belts (Central Indian Tectonic Zone, Aravalli-Delhi and Eastern Ghats); Purana sedimentary
basins (Cuddapah and Vindhyan); Phanerozoic stratigraphy of India- Spiti, Kashmir, Damodar valley, Kutch,
Trichinopoly, Siwaliks and Indo-Gangetic alluvium.

9. Economic Geology

Properties of mineral deposits- form, mineral assemblage, texture, rock-ore association and relationship;
magmatic, sedimentary, metamorphic, hydrothermal, supergene and weathering-related processes of ore formation;
processes of formation of coal and petroleum; distribution and geological characteristics of major mineral and
hydrocarbon deposits of India.

10. Hydrogeology

Groundwater occurrence and aquifer characteristics, porosity, permeability, hydraulic conductivity,
transmissivity; Darcy's Law in homogenous and heterogenous media; Bernoulli equation, Reynold's number;
composition of groundwater; application of H and O isotopes in groundwater studies; artificial recharge of
groundwater.

Stage-1 (Objective Type)
Paper-II : Geophysics

1. Solid Earth Geophysics:

Introduction to Geophysics and its branches. Solar system: origin, formation and characteristics of planets,
Earth: shape and rotation. Gravity and magnetic fields of earth. Geomagnetism, elements of earth's magnetism,
Rock and mineral magnetism, Elastic waves, types and their propagation characteristics, internal structure of earth,
variation of physical properties in the interior of earth. Plate tectonics, Earthquakes and their causes, focal depth,
epicenter, Intensity and Magnitude scales, Energy of earthquakes, Seismicity.

2. Mathematical Methods in Geophysics:

Elements of vector analysis, Vector algebra, Properties of scalars, vectors and tensors, Gradient,
Divergence and Curl, Gauss's divergence theorem, Stoke’s theorem. Matrices, Eigen values and Eigen vectors and
their applications in geophysics. Newton's Law of gravitation, Gravity potential and gravity fields due to bodies of
different geometric shapes. Basic Forces of Nature and their strength: Gravitational, Electromagnetic, Strong and
Weak forces. Conservation Laws in Physics: Energy, Linear and angular momentum. Rigid body motion and
moment of inertia. Basics of special theory of relativity and Lorentz transformation.

Fundamental concepts of inverse theory, Definition of inversion and application to Geophysics. Forward
and Inverse problems. Probability theory, Random variables, binomial, Poisson and normal distributions. Linear
algebra, Linear ordinary differential equations of first and second order. Partial differential equations (Laplace,
wave and heat equations in two and three dimensions). Elements of numerical techniques: root of functions,
interpolation, and extrapolation, integration by trapezoid and Simpson's rule, solution of first order differential
equation using Runge-Kutta method, Introduction to finite difference and finite elements methods.

3. Electromagnetism:

Electrostatic and magneto-static fields, Coulomb's law, Electrical permittivity and dielectric constant,
Lorentz force and their applications. Ampere's law, Biot and Savart's law, Gauss’s Theorem, Poisson's equation.
Laplace's equation: solution of Laplace's equation in Cartesian coordinates, use of Laplace's equation in the
solutions of geophysical and electrostatic problems. Displacement current, Faraday's law of electromagnetic
induction. Maxwell's equations. Boundary conditions. Wave equation, plane electromagnetic waves in free space,
dielectric and conducting media, electromagnetic vector and scalar potentials.

4. Geophysical Prospecting:

Elements of geophysical methods: Principles, data reduction and applications of gravity, magnetic,
electrical, electromagnetic and well logging methods. Fundamentals of seismic methods: Fermat’s Principle, Snell’s
Law, Energy portioning, Reflection and transmission coefficients, Reflection and Refraction from layered media.
Signals and systems, sampling theorem, aliasing effect, Fourier series and periodic waveforms, Fourier transform
and its application, Laplace transforms, Convolution, Auto and cross correlations, Power spectrum, Delta function,
unit step function.
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5. Remote Sensing and Thermodynamics:

Fundamentals of remote sensing, electromagnetic spectrum, energy- frequency-wavelength relationship,
Stefan-Boltzmann Law, Wien’s Law, electromagnetic energy and its interactions in the atmosphere and with terrain
features. Planck’s Radiation Law. Laws of thermodynamics and thermodynamic potential.

6. Nuclear Physics and Radiometry:

Basic nuclear properties: size, shape, charge distribution, spin and parity; Binding energy, semi-empirical
mass formula; Fission and fusion. Principles of radioactivity, Alpha, beta and gamma decays, Photoelectric and
Compton Effect, Pair Production, radioactivity decay law, radioactivity of rocks and minerals, Radiation Detectors:
Ionization chamber, G-M counter, Scintillation counter and Gamma ray spectrometer. Matter Waves and wave
particle duality, Electron spin, Spectrum of Hydrogen, helium and alkali atoms.

Stage-1 (Objective Type)
Paper-II : Chemistry
1. Chemical periodicity:

Schrodinger equation for the H-atom. Radial distribution curves for 1s, 2s, 2p, 3s, 3p, 3d orbitals.
Electronic configurations of multi-electron atoms.

Periodic table, group trends and periodic trends in physical properties. Classification of elements on the
basis of electronic configuration. Modern IUPAC Periodic table. General characteristics of s, p, d and f block
elements. Effective nuclear charges, screening effects, atomic radii, ionic radii, covalent radii. Ionization enthalpy,
electron gain enthalpy and electronegativity. Group trends and periodic trends in these properties in respect of s-, p-
and d-block elements. General trends of variation of electronic configuration, elemental forms, metallic nature,
magnetic properties, catenation and catalytic properties, oxidation states, aqueous and redox chemistry in common
oxidation states, properties and reactions of important compounds such as hydrides, halides, oxides, oxy-acids,
complex chemistry in respect of s-block and p-block elements.

2. Chemical bonding and structure:

Ionic bonding: Size effects, radius ratio rules and their limitations. Packing of ions in crystals, lattice
energy, Born-Landé equation and its applications, Born-Haber cycle and its applications. Solvation energy,
polarizing power and polarizability, ionic potential, Fajan's rules. Defects in solids.

Covalent bonding: Valence Bond Theory, Molecular Orbital Theory, hybridization. Concept of resonance,
resonance energy, resonance structures.

Coordinate bonding: Werner theory of coordination compounds, double salts and complex salts. Ambidentate and
polydentate ligands, chelate complexes. [UPAC nomenclature of coordination compounds. Coordination numbers,
Geometrical isomerism. Stereoisomerism in square planar and octahedral complexes.

3. Acids and bases:

Chemical and ionic equilibrium. Strengths of acids and bases. Ionization of weak acids and bases in
aqueous solutions, application of Ostwald's dilution law, ionization constants, ionic product of water, pH-scale,
effect of temperature on pH, buffer solutions and their pH values, buffer action & buffer capacity; different types of
buffers and Henderson's equation.

4. Theoretical basis of quantitative inorganic analysis:

Volumetric Analysis: Equivalent weights, different types of solutions, normal and molar solutions. Primary and
secondary standard substances.

General principles of different types of titrations: i) acid-base, ii) redox, iii) complexometric, iv) Precipitation.
Types of indicators - i) acid-base, ii) redox iii) metal-ion indicators.

5. Kinetic theory and the gaseous state:

Kinetic theory of gases, average kinetic energy of translation, Boltzmann constant and absolute scale of
temperature. Maxwell-Boltzmann distribution of speeds. Calculations of average, root mean square and most
probable velocities. Collision diameter; collision number and mean free path; frequency of binary collisions; wall
collision and rate of effusion.

6. Chemical thermodynamics and chemical equilibrium:

First law and its applications to chemical problems. Thermodynamic functions. Total differentials and state
functions. Free expansion, Joule-Thomson coefficient and inversion temperature. Hess’ law.
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Applications of Second law of thermodynamics. Gibbs function (G) and Helmholtz function (A), Gibbs-Helmholtz
equation, criteria for thermodynamic equilibrium and spontaneity of chemical processes.

7. Solutions of non-electrolytes:

Colligative properties of solutions, Raoult's Law, relative lowering of vapour pressure, osmosis and
osmotic pressure; elevation of boiling point and depression of freezing point of solvents. Solubility of gases in
liquids and solid solutions.

8. Electrochemistry:

Cell constant, specific conductance and molar conductance. Kohlrausch's law of independent migration of
ions, ion conductance and ionic mobility. Equivalent and molar conductance at infinite dilution. Debye-Hiickel
theory. Application of conductance measurements. Conductometric titrations. Determination of transport number by
moving boundary method.

9. Basic organic chemistry:

Delocalized chemical bond, resonance, conjugation, hyperconjugation, hybridisation, orbital pictures of
bonding sp3, spz, sp: C-C, C-N and C-O system), bond polarization and bond polarizability. Reactive intermediates:
General methods of formation, relative stability and reactivity of carbocations, carbanions and free radicals.

10. Stereochemistry:

Configuration and chirality (simple treatment of elements of symmetry), optical isomerism of compounds
containing two to three stereogenic centres, R,S nomenclature, geometrical isomerism in compounds containing two
C=C double bonds (E,Z naming), and simple cyclic systems, Newman projection (ethane and substituted ethane).

11. Types of organic reactions:

Aliphatic substitution reactions: Sy;, Sy, mechanisms, stereochemistry, relative reactivity in aliphatic
substitutions. Effect of substrate structure, attacking nucleophile, leaving group and reaction medium and
competitive reactions.

Elimination reactions: E;, E,, mechanisms, stereochemistry, relative reactivity in aliphatic eliminations. Effect of
substrate structure, attacking base, leaving group, reaction medium and competitive reactions, orientation of the
double bond, Saytzeff and Hoffman rules.

Addition reactions: Electrophilic, nucleophilic and radical addition reactions at carbon-carbon double bonds.

Electrophilic and nucleophilic aromatic substitution: Electrophilic (halogenation, sulphonation, nitration,
Friedal-Crafts alkylation and acylation), nucleophilic (simple Sya, Sn; and aryne reactions).

12. Molecular Rearrangements:

Acid induced rearrangement and Wagner-Meerwein rearrangements. Neighbouring group participation.

Syllabus of Combined Geo-Scientist (Main) Examination

Stage-1I (Descriptive Type)
Geology : Paper-1
Section A. Physical geology and remote sensing

Evolution of Earth; Earth’s internal structure; earthquakes and volcanoes; principles of geodesy, isostasy;
weathering- processes and products; geomorphic landforms formed by action of rivers, wind, glaciers, waves and
groundwater; features of ocean floor; continental shelf, slope and rise; concepts of landscape evolution; major
geomorphic features of India- coastal, peninsular and extrapeninsular.

Electromagnetic spectrum; electromagnetic bands in remote sensing; spectral signatures of soil, rock, water and
vegetation; thermal, near infra-red and microwave remote sensing; digital image processing; LANDSAT, IRS and
SPOT- characteristics and use; aerial photos- types, scale, parallax, relief displacement; elements of image
interpretation.

Section B. Structural geology

Principles of geological mapping; kinematic and dynamic analysis of deformation; stress-strain relationships for
elastic, plastic and viscous materials; measurement of strain in deformed rocks; structural analysis of fold, cleavage,
boudin, lineation, joint, and fault; stereographic projection of linear and planar structures; superposed deformation;
deformation at microscale- dynamic and static recrystallisation, controls of strain rate and temperature on
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development of microfabrics; brittle and ductile shear zones; time relationship between crystallisation and
deformation, calculation of paleostress.

Section C. Sedimentology

Classification of sedimentary rocks; sedimentary textures-grain size, roundness, sphericity, shape and fabric;
quantitative grain size analysis; sediment transport and deposition- fluid and sediment gravity flows, laminar and
turbulent flows, Reynold’s number, Froude number, grain entrainment, Hjulstrom diagram, bed load and suspension
load transport; primary sedimentary structures; penecontemporaneous deformation structure; biogenic structures;
principles and application of paleocurrent analysis; composition and significance of different types of sandstone,
limestone, banded iron formation, mudstone, conglomerate; carbonate diagenesis and dolomitisation; sedimentary
environments and facies-facies models for fluvial, glacial, deltaic, siliciclastic shallow and deep marine
environments; carbonate platforms- types and facies models; sedimentation in major tectonic settings; principles of
sequence stratigraphy-concepts and factors controlling base level changes, parasequence, clinoform, systems tract,
unconformity and sequence boundary.

Section D. Paleontology

Fossil record and geological time scale; modes of preservation of fossils and concept of taphonomy; body- and
ichno-fossils, species concept, organic evolution, Ediacara Fauna; morphology and time range of Graptolites,
Trilobites, Brachiopods, Lamellibranchs, Gastropods, Cephalopods, Echinoids and Corals; evolutionary trends in
Trilobites, Lamellibranchs, Gastropods and Cephalopods; micropaleontology- methods of preparation of
microfossils, morphology of microfossil groups (Foraminifera, Ostracoda), fossil spores, pollen and dinoflagellates;
Gondwana plant fossils and their significance; vertebrate life through ages, evolution in Proboscidea, Equidae and
Hominidae; applications of paleontological data in stratigraphy, paleoecology and paleoclimatology; mass
extinctions.

Section E. Stratigraphy

Principles of stratigraphy-code of stratigraphic nomenclature of India; lithostratigraphy, biostratigraphy,
chronostratigraphy and magnetostratigraphy; principles of stratigraphic correlation; characteristics of Archean
granite-greenstone belts; Indian stratigraphy-  geological evolution of Archean nucleii (Dharwar, Bastar,
Singhbhum, Aravalli and Bundelkhand); Proterozoic mobile belts-Eastern Ghats Mobile Belt, Southern Granulite
Terrain, Central Indian Tectonic Zone, Aravalli-Delhi Belt, North Singhbhum Mobile Belt; Proterozoic sedimentary
basins (Cuddapah and Vindhyan); Phanerozoic stratigraphy- Paleozoic (Spiti, Kashmir and Kumaon), Mesozoic
(Spiti, Kutch, Narmada Valley and Trichinopoly), Gondwana Supergroup, Cenozoic (Assam, Bengal basins,
Garhwal-Shimla Himalayas); Siwaliks; boundary problems in Indian stratigraphy.

Stage-1I (Descriptive Type)
Geology : Paper-11
Section A. Mineralogy

Symmetry, motif, Miller indices; concept of unit cell and Bravais lattices; 32 crystal classes; types of bonding,
Pauling’s rules and coordination polyhedra; crystal imperfections-defects, twinning and zoning; polymorphism,
pseudomorphism, isomorphism and solid solution; physical properties of minerals; polarising microscope and
accessory plate; optical properties of minerals- double refraction, polarisation, pleochroism, sign of elongation,
interference figure and optic sign; structure, composition, physical and optical properties of major rock-forming
minerals- olivine, garnet, aluminosilicates, pyroxene, amphibole, mica, feldspar, clay, silica and spinel group.

Section B. Geochemistry and isotope geology

Chemical composition and characteristics of atmosphere, lithosphere, hydrosphere; geochemical cycles; meteorites-
types and composition; Goldschmidt’s classification of elements; fractionation of elements in minerals/rocks;
Nernst’s partition coefficient (compatible and incompatible elements), Nernst-Berthelot partition coefficient and
bulk partition coefficient; Fick’s laws of diffusion and activity composition relation (Roult’s and Henry’s law);
application of trace elements in petrogenesis; principles of equilibrium and Rayleigh fractionation; REE patterns,
Eh and pH diagrams and mineral stability.

Half-life and decay equation; dating of minerals and rocks with potassium-argon, rubidium-strontium, uranium-lead
and samarium-neodymium isotopes; petrogenetic implications of samarium-neodymium and rubidium-strontium
systems; stable isotope geochemistry of carbon, oxygen and sulphur and their applications in geology; monazite
chemical dating.

Section C. Igneous petrology

Viscosity, temperature and pressure relationships in magmas; IUGS classification of plutonic and volcanic rocks;
nucleation and growth of minerals in magmatic rocks, development of igneous textures; magmatic evolution
(differentiation, assimilation, mixing and mingling); types of mantle melting (batch, fractional and dynamic); binary
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(albite-anorthite, forsterite-silica and diopside-anorthite) and ternary (diopside-forsterite-silica, diopside-forsterite-
anorthite and nepheline-kalsilite-silica) phase diagrams and relevance to magmatic crystallization; petrogenesis of
granites, basalts, ophiolite suite, komatiites, syenites, boninites, anorthosites and layered complexes, and alkaline
rocks (carbonatite, kimberlite, lamproite, lamprophyre); mantle metasomatism, hotspot magmatism and large
igneous provinces of India.

Section D. Metamorphic petrology

Limits and physico-chemical controls (pressure, temperature, fluids and bulk rock composition) of metamorphism;
concept of zones, facies, isograds and facies series, geothermal gradients and tectonics of orogenic belts; structures,
micro-structures and textures of regional and contact metamorphic rocks; representation of metamorphic
assemblages (ACF, AKF and AFM diagrams); equilibrium concept in thermodynamics; laws of thermodynamics,
enthalpy, entropy, Gibb’s free energy, chemical potential, fugacity and activity; tracing the chemical reactions in P-
T space, phase rule and mineralogical phase rule in multi-component system; Claussius-Clapeyron equation and
slopes of metamorphic reactions; heat flow, diffusion and mass transfer; Fourier’s law of heat conduction;
geothermobarometry; mass and energy change during fluid-rock interactions; charnockite problem, formation of
skarns, progressive and retrogressive metamorphism of pelitic, calcareous and basic rocks; P-T-t path and tectonic
setting.

Section E. Geodynamics

Phase transitions and seismic discontinuities in the Earth; seismic waves and relation between V,,, V, and density;
seismic and petrological Moho; rheology of rocks and fluids (Newtonian and non-Newtonian liquids); rock
magnetism and its origin; polarity reversals, polar wandering and supercontinent cycles; continental drift, sea floor
spreading; gravity and magnetic anomalies of ocean floors and their significance; mantle plumes and their origin;
plate tectonics- types of plate boundaries and their inter-relationship; heat flow and heat production of the crust.

Stage-1I (Descriptive Type)
Geology : Paper-I11
Section A. Economic geology

Ore minerals and industrial minerals; physical and optical properties of ore minerals; ore textures and paragenesis;
characteristics of mineral deposits- spatial and temporal distribution, rock-ore association; syngenetic and
epigenetic deposits, forms of ore bodies, stratiform and strata-bound deposits; ore forming processes- source and
migration of ore constituents and ore fluid, mechanism of ore deposition; magmatic and pegmatitic deposits
(chromite, Ti-magnetite, diamond, Cu-Ni sulphide, PGE, REE, muscovite, rare metals); hydrothermal deposits
(porphyry Cu-Mo, greisen Sn-W, skarn, VMS and SEDEX type sulphide deposits, orogenic gold); sedimentary
deposits (Fe, Mn, phosphorite, placer); supergene deposits (Cu, Al, Ni and Fe); metamorphic and metamorphosed
deposits (Mn, graphite); fluid inclusions in ore mineral assemblage- physical and chemical properties,
microthermometry; stable isotope (S, C, O, H) in ore genesis- geothermometry, source of ore constituents; global
tectonics and mineralisation.

Section B. Indian mineral deposits and mineral economics

Distribution of mineral deposits in Indian shield; geological characteristics of important industrial mineral and ore
deposits in India- chromite, diamond, muscovite, Cu-Pb-Zn, Sn-W, Au, Fe-Mn, bauxite; minerals used in
refractory, fertilizer, ceramic, cement, glass, paint industries; minerals used as abrasive, filler; building stones.

Strategic, critical and essential minerals; India’s status in mineral production; co-products and by-products;
consumption, substitution and conservation of minerals; National Mineral Policy; Mineral Concession Rules;
marine mineral resources and laws of the sea.

Section C. Mineral exploration

Stages of exploration; scope, objectives and methods of prospecting, regional exploration and detailed exploration;
geological, geochemical and geobotanical methods; litho-, bio-, soil geochemical surveys, mobility and dispersion
of elements, geochemical anomalies; ore controls and guides; pitting, trenching, drilling; sampling, assaying, ore
reserve estimation; categorization of ore reserves; geophysical methods- ground and airborne surveys; gravity,
magnetic, electrical and seismic methods of mineral exploration.

Section D. Fuel geology and Engineering geology

Coal and its properties; proximate and ultimate analysis; different varieties and ranks of coal; concept of coal
maturity, peat, lignite, bituminous and anthracite coal; origin of coal, coalification process; lithotypes,
microlithotypes and maceral groups of coal; mineral and organic matter in coal; lignite and coal deposits of India;
origin, migration and entrapment of natural hydrocarbons; characteristics of source and reservoir rocks; structural,
stratigraphic and mixed traps; geological, geochemical and geophysical methods of hydrocarbon exploration;



[9rT [-'vs 1] HRA <hT TSYA @ STHTERIT 63

petroliferous basins of India; geological characteristics and genesis of major types of U deposits and their
distribution in India.

Engineering properties of rocks; geological investigations in construction of dams, reservoirs, tunnels, bridges,
highways and coastal protection structures; geologic considerations of construction materials.

Section E. Environmental geology and Natural hazards

Stefan-Boltzmann equation and planetary temperature; cause and effects of global climate change; Earth’s radiation
budget; greenhouse gases and effect; examples of positive and negative feedback mechanisms; biogeochemical
cycle of carbon; geological investigations of nuclear waste disposal sites; marginal marine environments- estuaries,
mangroves and lagoons; ozone hole depletion, ocean acidification, coral bleaching, Milankovitch cycle, sea level
rise, eutrophication and acid rain; environmental impacts of urbanization, mining and hydropower projects; water
pollution, water logging and soil erosion; Himalayan glaciers; causes and consequences of earthquakes, volcanoes,
tsunami, floods, landslides, coastal erosion, droughts and desertification; application of remote sensing and
geographic information systems (GIS) in environmental management.

Stage-1I (Descriptive Type)
Hydrogeology
Section A. Occurrence and distribution of groundwater

Origin of water on Earth; global water cycle and budget; residence time concept, geologic formations as aquifers;
confined and unconfined aquifers; groundwater table mapping and piezometric nests; porosity, void ratio, effective
porosity and representative porosity range; primary and secondary porosities; groundwater zonation; specific
retention, specific yield; groundwater basins; springs.

Section B. Groundwater movement and well hydraulics

Groundwater flow concepts; Darcy's Law in isotropic and anisotropic media and validity; water flow rates, direction
and water volume in aquifers; permeability and hydraulic conductivity and ranges in representative rocks; Bernoulli
equation; determination of hydraulic conductivity in field and laboratory; concept of groundwater flow through
dispersion and diffusion; transmissivity and aquifer thickness.

Section C. Water wells and groundwater levels

Unidirectional and radial flow to a well (steady and unsteady); well flow near aquifer boundaries; methods for
constructing shallow wells, drilling wells, well completion; testing wells, pumping test, slug tests for confined and
unconfined aquifers; fluctuations in groundwater levels; stream flow and groundwater flows; groundwater level
fluctuations; land subsidence; impact of global climate change on groundwater.

Section D. Groundwater exploration

Surface investigation of groundwater- geologic, remote sensing, electrical resistivity, seismic, gravity and magnetic
methods; sub-surface investigation of groundwater- test drilling, resistivity logging, spontaneous potential logging,
radiation logging.

Section E. Groundwater quality and management

Groundwater composition, units of expression, mass-balance calculations; rock-water interaction (chemical
equilibrium, free energy, redox reactions and cation/anion exchanges), graphic representation of chemical data;
groundwater hardness, microorganisms in groundwater; water quality standards; sea-water intrusion; groundwater
issues due to urbanization; solid and liquid waste disposal and plume migration models; application of isotopes (H,
C, O) in groundwater; concepts of artificial recharge methods; managing groundwater resources; groundwater basin
investigations and management practices.

Stage-1I (Descriptive Type)
Geophysics : Paper-1
PART-A
Al. Solid Earth Geophysics:

Introduction to Geophysics and its branches. Solar system: origin, characteristics of planets, Earth: rotation and
figure, Geoid, Spheroid and topography. Plate tectonics and Geodynamic processes, Thermal history and heat flow,
Temperature variation in the earth, convection currents. Gravity field of earth and Isostasy. Geomagnetism,
elements of earth's magnetism: Internal and External fields and their causes, Paleomagnetism, Polar wandering
paths, Continental drift, Seafloor spreading and its geophysical evidences. Elastic Waves, Body Waves and internal
structure of earth, variation of physical properties in the interior of earth, Adam-Williamson’s Equation.
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A2. Earthquake Seismology:

Seismology, earthquakes, focal depth, epicenter, great Indian earthquakes, Intensity and Magnitude scales, Energy
of earthquakes, foreshocks, aftershocks, Elastic rebound theory, Types and Nature of faulting, Fault plane solutions,
Seismicity and Seismotectonics of India, Frequency-Magnitude relation (b-values). Bulk and rigidity modulus,
Lame’s Parameter, Seismic waves: types and their propagation characteristics, absorption, attenuation and
dispersion. Seismic ray theory for spherically and horizontally stratified earth, basic principles of Seismic
Tomography and receiver function analysis, Velocity structure, Vp/Vs studies, Seismic network and arrays,
telemetry systems, Principle of electromagnetic seismograph, displacement meters, velocity meters, accelerometers,
Broadband Seismometer, WWSSN stations, seismic arrays for detection of nuclear explosions. Earthquake
prediction; dilatancy theory, short-, medium- and long- term predictions, Seismic microzonations, Applications for
engineering problems.

A3. Mathematical methods in Geophysics:

Elements of vector analysis, Gradient, Divergence and Curl, Gauss's divergence theorem, Stoke’s theorem,
Gravitational field, Newton's Law of gravitation, Gravitation potential and fields due to bodies of different
geometric shapes, Coulomb's law, Electrical permittivity and dielectric constant, Origin of Magnetic field, Ampere's
law, Biot and Savart's law, Geomagnetic fields, Magnetic fields due to different type of structures, Solution of
Laplace equation in Cartesian, Cylindrical and Spherical Coordinates, Image theory, Electrical fields due to charge,
point source, continuous charge distribution and double layers, equipotential and line of force. Current and potential
in the earth, basic concept and equations of electromagnetic induction, Maxwell’s Equation, near and far fields,
Attenuation of EM waves, EM field of a loops of wire on half space and multi-layered media.

A4. Geophysical Inversion:

Fundamental concepts of inverse theory, Definition and its application to Geophysics. Probability, Inversion with
discrete and continuous models. Forward problems versus Inverse problems, direct and model based inversions,
Formulation of inverse problems, classification of inverse problems, least square solutions and minimum norm
solution, concept of norms, Jacobian matrix, Condition number, Stability, non-uniqueness and resolution of inverse
problems, concept of 'a priori' information, constrained linear least squares inversion, review of matrix theory.
Models and data spaces, data resolution matrix, model resolution matrix, Eigen values and Eigen vectors, singular
value decomposition (SVD), Gauss Newton method, steepest descent (gradient) method, Marquardt-Levenberg
method. Probabilistic approach of inverse problems, maximum likelihood and stochastic inverse methods, Random
search inversion (Monte-Carlo) Backus-Gilbert method, Bayesian Theorem and Inversion. Global optimization
techniques: genetic algorithm and simulated annealing methods.

PART-B:
B1. Mathematical Methods of Physics:

Dimensional analysis; Units and measurement; Vector algebra and vector calculus; Linear algebra, Matrices:
Eigenvalues and eigenvectors; Linear ordinary differential equations of first and second order; Special functions
(Hermite, Bessel, Laguerre and Legendre); Fourier series, Fourier and Laplace transforms; Elementary probability
theory, Random variables, Binomial, Poisson and normal distributions; Green's function; Partial differential
equations (Laplace, wave and heat equations in two and three dimensions); Elements of numerical techniques: root
of functions, interpolation, and extrapolation, integration by trapezoid and Simpson's rule, solution of first order
differential equation using Runge-Kutta method; Tensors; Complex variables and analysis; Analytic functions;
Taylor & Laurent series; poles, residues and evaluation of integrals; Beta and Gamma functions. Operators and their
properties; Least-squares fitting.

B2. Electrodynamics:

Electrostatics: Gauss' Law and its applications; Laplace and Poisson equations, Boundary value problems;
Magnetostatics: Biot-Savart law, Ampere's theorem; Ampere's circuital law; Magnetic vector potential; Faraday's
law of electromagnetic induction; Electromagnetic vector and scalar potentials; Uniqueness of electromagnetic
potentials and concept of gauge: Lorentz and Coulomb gauges; Lorentz force; Charged particles in uniform and
non-uniform electric and magnetic fields; Poynting theorem; Electromagnetic fields from Lienard-Wiechert
potential of a moving charge; Bremsstrahlung radiation; Cerenkov radiation; Radiation due to oscillatory electric
dipole; Condition for plasma existence; Occurrence of plasma; Magnetohydrodynamics; Plasma waves;
Transformation of electromagnetic potentials; Lorentz condition; Invariance or covariance of Maxwell field
equations in terms of 4 vectors; Electromagnetic field tensor; Lorentz transformation of electric and magnetic fields.

B3. Electromagnetic Theory:

Maxwell's equations: its differential and integral forms, physical significance; Displacement current; Boundary
conditions; Wave equation, Plane electromagnetic waves in: free space, non-conducting isotropic medium,
conducting medium; Scalar and vector potentials; Reflection; refraction of electromagnetic waves; Fresnel's Law;



[9rT [-'vs 1] HRA <hT TSYA @ STHTERIT 65

interference; coherence; diffraction and polarization; Lorentz invariance of Maxwell's equations; Transmission lines
and waveguides.

B4. Introductory Atmospheric and Space Physics:

The neutral atmosphere; Atmospheric nomenclature; Height profile of atmosphere; Hydrostatic equation;
Geopotential height; Expansion and contraction; Fundamental forces in the atmosphere; Apparent forces;
Atmospheric composition; Solar radiation interaction with the neutral atmosphere; Climate change; Electromagnetic
radiation and propagation of Waves: EM Radiation; Effects of environment; Antennas: basic considerations, types.
Propagation of waves: ground wave, sky wave, and space wave propagation; troposcatter communication and extra
terrestrial communication; The Ionosphere; Morphology of ionosphere: the D, E and F-regions; Chemistry of the
ionosphere Ionospheric parameters E and F region anomalies and irregularities in the ionosphere; Global
Positioning Systems (GPS): overview of GPS system, augmentation services GPS system segment; GPS signal
characteristics; GPS errors; multi path effects; GPS performance; Satellite navigation system and applications.

Stage-1I (Descriptive Type)
Geophysics : Paper-I1
PART-A
Al. Potential Field (Gravity and Magnetic) Methods:

Geophysical potential fields, Inverse square law, Principles of Gravity and Magnetic methods, Global gravity
anomalies, Newtonian and logarithmic potential, Laplace's equations for potential field. Green's Function, Concept
of gravity anomaly, Rock densities, factors controlling rock densities, determination of density, Earth's main
magnetic field, origin, diurnal and secular variations of the field, Geomagnetic elements, intensity of magnetization
and induction, magnetic potential and its relation to field, units of measurement, interrelationship between different
components of magnetic fields, Poisson's relation, Magnetic susceptibility, factors controlling susceptibility.
Magnetic Mineralogy: Hysteresis, rock magnetism, natural, and remnant magnetization, demagnetization effects.
Principles of Gravity and Magnetic instruments, Plan of conducting gravity and magnetic surveys, Gravity and
Magnetic data reduction, Gravity bases, International Gravity formula, IGRF corrections. Concept of regional and
residual anomalies and various methods of their separation, Edge Enhancement Techniques (Derivatives,
Continuation, Analytical Signal, Reduced to Pole and Euler Deconvolution), ambiguity in potential field
interpretation, Factors affecting magnetic anomalies, Application of gravity and magnetics in geodynamic, mineral
exploration and environmental studies. Qualitative interpretation, Interpretation of gravity and magnetic anomalies
due to different geometry shaped bodies and modeling.

A2. Electrical and Electromagnetic methods:

Electrical properties of rocks and minerals, concepts and assumptions of horizontally stratified earth, anisotropy and
its effects on electrical fields, geoelectric and geological sections, D.C Resistivity method. Concept of natural
electric field, various electrode configurations, Profiling and Sounding (VES). Tpes of Sounding curves,
Equivalence and Suppression, Concept of Electrical Resistivity Tomography (ERT). SP Method:, Origin of SP,
application of SP surveys. Induced Polarization (IP) Method: Origin of IP, Membrane and Electrode polarization,
time and frequency domains of measurement, chargeability, percent frequency effect and metal factor, Application
of IP surveys for mineral exploration. Electromagnetic methods, Passive and Active source methods, Diffusion
equation, wave equation and damped wave equation used in EM method, boundary conditions, skin depth, depth of
investigation and depth of penetration, amplitude and phase relations, real and imaginary components, elliptical
polarization, Principles of EM prospecting, various EM methods: Dip angle, Turam, moving source-receiver
methods-horizontal loop (Slingram), AFMAG, and VLF.. Principles of Time Domain EM: INPUT method. EM
Profiling and sounding, Interpretation of EM anomalies. Principle of EM scale modeling. Magnetotelluric methods:
Origin and characteristics of MT fields, Instrumentation, Transverse Electric and Transverse Magnetic Modes,
Static Shift. Dimensionality and Directionality analysis. Field Layout and interpretation of MT data and its
applications. Principles of Ground Penetrating Radar (GPR).

A3. Seismic Prospecting:

Basic principles of seismic methods, Various factors affecting seismic velocities in rocks, Reflection, refraction and
Energy partitioning at an interface, Geometrical spreading, Reflection and refraction of wave phenomena in a
layered and dipping media. Seismic absorption and anisotropy, Multi channel seismic (CDP) data acquisition (2D
and 3D), sources of energy, Geophones, geometry of arrays, different spread geometry, Instrumentation, digital
recording. Different types of multiples, Travel time curves, corrections, Interpretation of data, bright spot, low
velocity layer, Data processing, static and dynamic (NMO and DMO) corrections, shot-receiver gather, foldage,
multiplexing and demultiplexing. Dix’s equation, Velocities: Interval, Average and RMS, Seismic resolution and
Fresnel Zone, Velocity analysis and Migration techniques, Seismic Interpretation, Time and Depth Section,
Fundamentals of VSP method, High Resolution Seismic Surveys (HRSS).
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A4. Borehole Geophysics:

Objectives of well logging, concepts of borehole geophysics, borehole conditions, properties of reservoir rock
formations, formation parameters and their relationships-formation factor, porosity, permeability, formation water
resistivity, water saturation, irreducible water saturation, hydrocarbon saturation, residual hydrocarbon saturation;
Arhcie's and Humble's equations; principles, instrumentations, operational procedures and interpretations of various
geophysical logs: SP, resistivity and micro resistivity, gamma ray, neutron, sonic, temperature, caliper and
directional logs. Production logging, overlay and cross-plots of well-log data, determination of formation lithology,
porosity, permeability and oil-water saturation, sub-surface correlation and mapping, delineation of fractures;
application of well-logging in hydrocarbon, groundwater, coal, metallic and non-metallic mineral exploration.

PART-B
B1. Classical Mechanics

Inertial and non-inertial frames, Newton's laws; Pseudo forces; Central force motion; Two-body collisions,
Scattering in laboratory and centre-of-mass frames; Rigid body dynamics, Moment of inertia, Variational principle,
Lagrangian and Hamiltonian formalisms and equations of motion; Poisson brackets and canonical transformations;
Symmetry, Invariance and conservation laws, Cyclic coordinates; Periodic motion, Small oscillations and normal
modes; Special theory of relativity, Lorentz transformations, Relativistic kinematics and mass-energy equivalence.

B2. Thermodynamics and Statistical Physics

Laws of thermodynamics and their significance; Thermodynamic potentials, Maxwell relations; Chemical potential,
Phase equilibria; Phase space, Micro- and macro- states; Micro canonical, canonical and grand-canonical ensembles
and partition functions; Free Energy and connection with thermodynamic quantities; First and second order phase
transitions; Maxwell-Boltzmann distribution, Quantum statistics, Ideal Fermi and Bose gases; Principle of detailed
balance; Blackbody radiation and Planck's distribution law; Bose-Einstein condensation; Random walk and
Brownian motion; Diffusion equation.

B3. Atomic and Molecular Physics and Characterization of materials

Quantum states of an electron in an atom; Electron spin; Stern-Gerlach experiment; Spectrum of Hydrogen, Helium
and alkali atoms; Relativistic corrections for energy levels of hydrogen; Hyperfine structure and isotopic shift;
Width of spectral lines; LS and JJ coupling; Zeeman, Paschen Back and Stark effects; Rotational, vibrational,
electronic, and Raman spectra of diatomic molecules; Frank-Condon principle; Thermal and optical properties of
materials, Study of microstructure using SEM, Study of crystal structure using TEM, Resonance methods: Spin and
applied magnetic field, Larmor precession, relaxation times - spin-spin relaxation, Spin-lattice relaxation, Electron
spin resonance, g factor, Nuclear Magnetic resonance, line width, Motional narrowing, Hyperfine splitting; Nuclear
Gamma Resonance: Principles of Mossbauer Spectroscopy, Line width, Resonance absorption, Isomer Shift,
Quadrupole splitting.

B4. Nuclear and Particle Physics

Basic nuclear properties: size, shape, charge distribution, spin and parity; Binding energy, Packing fraction, Semi-
empirical mass formula; Liquid drop model; Fission and fusion, Nuclear reactor; Line of stability, Characteristics of
the nuclear forces, Nucleon-nucleon potential; Charge-independence and charge-symmetry of nuclear forces;
Isospin; Deuteron problem; Evidence of shell structure, Single-particle shell model and, its validity and limitations;
Elementary ideas of alpha, beta and gamma decays and their selection rules; Nuclear reactions, reaction
mechanisms, compound nuclei and direct reactions; Classification of fundamental forces; Elementary particles
(quarks, baryons, mesons, leptons); Spin and parity assignments, strangeness; Gell Mann-Nishijima formula; C, P
and T invariance and applications of symmetry arguments to particle reactions, Parity non-conservation in weak
interaction; Relativistic kinematics.

Stage-1I (Descriptive Type)
Geophysics : Paper-I11
PART-A
Al. Radiometric and Airborne Geophysics:

Principles of radioactivity, radioactivity decay processes, units, radioactivity of rocks and minerals, Instruments,
Ionization chamber, G-M counter, Scintillation counter, Gamma ray spectrometer, Radiometric prospecting for
mineral exploration (Direct/Indirect applications), beach placers, titanium, zirconium and rare-earths, radon studies
in seismology and environmental applications. Airborne geophysical surveys (gravity, magnetic, electromagnetic
and radiometric), planning of surveys, flight path recovery methods. Applications in geological mapping,
identification of structural features and altered zones.

A2. Marine Geophysics:
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Salinity, temperature and density of sea water. Introduction to Sea-floor features: Physiography, divisions of sea
floor, continental shelves, slopes, and abyssal plains, growth and decline of ocean basins, turbidity currents,
occurrence of mineral deposits and hydrocarbons in offshore. Geophysical surveys and instrumentation: Gravity,
Magnetic and electromagnetic surveys, Sonobuoy surveys, Instrumentation used in ship borne surveys, towing
cable and fish, data collection and survey procedures, corrections and interpretation of data. Oceanic magnetic
anomalies, Vine-Mathews hypothesis, geomagnetic time scale and dating sea floor, Oceanic heat flow, ocean
ridges, basins, marginal basins, rift valleys. Seismic surveys, energy sources, Pinger, Boomer, Sparker, Air gun,
Hydrophones and steamer cabling. Data reduction and interpretation. Ocean Bottom Seismic surveys. Bathymetry,
echo sounding, bathymetric charts, sea bed mapping. Navigation and Position fixing methods.

A3. Geophysical Signal Processing:

Time Series, Types of signals, sampling theorem, aliasing effect, Fourier series of periodic waveforms, Fourier
transform and its properties, Discrete Fourier transform and FFT, Hilbert Transform, Convolution and
Deconvolution, Auto and cross correlations, Power spectrum, Delta function, unit step function. Time domain
windows, Z transform and properties, Inverse Z transform. Poles and zeroes. Principles of digital filters, types of
filters: recursive, non recursive, time invariant, Chebyshev, Butterworth, moving average, amplitude and phase
response of filters, low pass, band pass and high pass filters. Processing of Random signals. Improvement of signal
to noise ratio, source and geophone arrays as spatial filters. Earth as low pass filter.

A4. Remote Sensing and Geohydrology:

Fundamental concepts of remote sensing, electromagnetic radiation spectrum, Interaction of electromagnetic
energy and its interactions in atmosphere and surface of the earth, elements of photographic systems, reflectance
and emittance, false color composites, remote sensing platforms, flight planning, geosynchronous and sun
synchronous orbits, sensors, resolution, parallax and vertical exaggeration, relief displacement, mosaic, aerial photo
interpretation and geological application. Fundamentals of photogrammetry, satellite remote sensing, multi-spectral
scanners, thermal scanners, microwave remote sensing, fundamental of image processing and interpretation for
geological applications. Types of water bearing formations, porosity, permeability, storage coefficient, specific
storage, specific retention, specific yield, Different types of aquifers, vertical distribution of ground water, General
flow equation; steady and unsteady flow of ground water in unconfined and confined aquifers.

PART-B
B1. Solid State Physics and Basic Electronics

Crystalline and amorphous structure of matter; Different crystal systems, Space groups; Methods of determination
of crystal structure; X-ray diffraction, Scanning and transmission electron microscopes; Band theory of solids,
conductors, insulators and semiconductors; Thermal properties of solids, Specific heat: Einstein's and Debye theory;
Magnetism: dia, para and ferro; Elements of superconductivity; Meissner effect, Josephson junctions and
applications; Elementary ideas about high temperature superconductivity.

Semiconductor devices and circuits: Intrinsic and Extrinsic semiconductors; Devices and structures (p-n junctions,
diodes, transistors, FET, JFET and MOSFET, homo and hetero junction transistors, thermistors), Device
characteristics, Frequency dependence and applications. Opto-electronic devices (solar cells, photo detectors,
LEDs) Operational amplifiers and their applications.

B2. Laser systems

Spontaneous and stimulated emission of radiation. Coherence, Light amplification and relation between Einstein A
and B coefficients. Rate equations for three and four level systems. Lasers: Ruby, Nd-YAG, CO,, Dye, Excimer,
Semiconductor. Laser cavity modes, Line shape function and full width at half maximum (FWHM) for natural
broadening, collision broadening, Doppler broadening; Saturation behavior of broadened transitions, Longitudinal
and transverse modes. Mode selection, ABCD matrices and cavity stability criteria for confocal resonators. Quality
factor, Expression for intensity for modes oscillating at random and mode-locked in phase. Methods of Q-switching
and mode locking. Optical fiber waveguides, Fiber characteristics.

B3. Digital electronics, Radar systems, Satellite communications

Digital techniques and applications: Boolean identities, de Morgan's theorems, Logic gates and truth tables; Simple
logic circuits: registers, counters, comparators and similar circuits). A/D and D/A converters. Microprocessor:
basics and architecture; Microcontroller basics. Combination and sequential logic circuits, Functional diagram,
Timing diagram of read and write cycle, Data transfer techniques: serial and parallel. Fundamentals of digital
computers. Radar systems, Signal and data processing, Surveillance radar, Tracking radar, Radar antenna
parameters. Fundamentals of satellite systems, Communication and Orbiting satellites, Satellite frequency bands,
Satellite orbit and inclinations. Earth station technology.



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

B4. Quantum Mechanics

Wave-particle duality; Wave functions in coordinate and momentum representations; Commutators and
Heisenberg's uncertainty principle; Schrodinger’s wave equation (time-dependent and time-independent);
Eigenvalue problems: particle in a box, harmonic oscillator, tunneling through a 1-D barrier; Motion in a central
potential; Orbital angular momentum; Addition of angular momentum; Hydrogen atom; Matrix representation;
Dirac's bra and ket notations; Time-independent perturbation theory and applications; Variational method; WKB
approximation; Time dependent perturbation theory and Fermi's Golden Rule; Selection rules; Semi-classical theory
of radiation; Elementary theory of scattering, Phase shifts, Partial waves, Born approximation; Identical particles,
Pauli's exclusion principle, Spin-statistics connection; Relativistic quantum mechanics: Klein Gordon and Dirac
equations.

Stage-1I (Descriptive Type)
Chemistry : Paper-I (Inorganic Chemistry)
1. Inorganic solids:

Defects, non-stoichiometric compounds and solid solutions, atom and ion diffusion, solid electrolytes. Synthesis of
materials, monoxides of 3d-metals, higher oxides, complex oxides (corundrum, ReOjs, spinel, pervoskites),
framework structures (phosphates, aluminophosphates, silicates, zeolites), nitrides and fluorides, chalcogenides,
intercalation chemistry, semiconductors, molecular materials.

2. Chemistry of coordination compounds:

Isomerism, reactivity and stability: Determination of configuration of cis- and frans- isomers by chemical
methods. Labile and inert complexes, substitution reactions on square planar complexes, trans effect. Stability
constants of coordination compounds and their importance in inorganic analysis.

Structure and bonding: Elementary Crystal Field Theory: splitting of d" configurations in octahedral, square
planar and tetrahedral fields, crystal field stabilization energy, pairing energy. Jahn-Teller distortion. Metal-ligand
bonding, sigma and pi bonding in octahedral complexes and their effects on the oxidation states of transition metals.
Orbital and spin magnetic moments, spin only moments and their correlation with effective magnetic moments, d-d
transitions; LS coupling, spectroscopic ground states, selection rules for electronic spectral transitions;
spectrochemical series of ligands, charge transfer spectra.

3. Acid base titrations:

Titration curves for strong acid-strong base, weak acid-strong base and weak base-strong acid titrations, polyprotic
acids, poly-equivalent bases, determining the equivalence point: theory of acid-base indicators, pH change range of
indicator, selection of proper indicator. Principles used in estimation of mixtures of NaHCO; and Na,CO; (by
acidimetry).

4. Gravimetric Analysis:

General principles: Solubility, solubility product and common ion effect, effect of temperature on the solubility;
Salt hydrolysis, hydrolysis constant, degree of hydrolysis.

Stoichiometry, calculation of results from gravimetric data. Properties of precipitates. Nucleation and crystal
growth, factors influencing completion of precipitation. Co-precipitation and post-precipitation, purification and
washing of precipitates. Precipitation from homogeneous solution. A few common gravimetric estimations: chloride
as silver chloride, sulphate as barium sulphate, aluminium as oxinate and nickel as dimethyl glyoximate.

5. Redox Titrations:

Standard redox potentials, Nernst equation. Influence of complex formation, precipitation and change of pH on
redox potentials, Normal Hydrogen Electrode (NHE). Feasibility of a redox titration, redox potential at the
equivalence point, redox indicators. Redox potentials and their applications.

Principles behind lodometry, permanganometry, dichrometry, difference between iodometry and iodimetry.
Principles of estimation of iron, copper, manganese, chromium by redox titration.

6. Complexometric titrations:

Complex formation reactions, stability of complexes, stepwise formation constants, chelating agents. EDTA: acidic
properties, complexes with metal ions, equilibrium calculations involving EDTA, conditional formation constants,
derivation of EDTA titration curves, effect of other complexing agents, factors affecting the shape of titration
curves: indicators for EDTA titrations, titration methods employing EDTA: direct, back and displacement titrations,
indirect determinations, titration of mixtures, selectivity, masking and demasking agents. Typical applications of
EDTA titrations: hardness of water, magnesium and aluminium in antacids, magnesium, manganese and zinc in a
mixture, titrations involving unidentate ligands: titration of chloride with Hg** and cyanide with Ag*.
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7. Organometallic compounds:

18-electron rule and its applications to carbonyls and nature of bonding involved therein. Simple examples of metal-
metal bonded compounds and metal clusters. Wilkinson’s catalyst.

8. Nuclear chemistry:

Radioactive decay- General characteristics, decay kinetics, parent-daughter decay growth relationships,
determination of half-lives. Nuclear stability. Decay theories. Unit of radioactivity. Preparation of artificial
radionuclides by bombardment, radiochemical separation techniques. Experimental techniques in the assay of
radioisotopes, Geiger-Muller counters. Solid state detectors.

9. Chemistry of d- and f-block elements:

d-block elements: General comparison of 3d, 4d and 5d elements in terms of electronic configuration, elemental
forms, metallic nature, atomization energy, oxidation states, redox properties, coordination chemistry, spectral and
magnetic properties.

f-block elements: Electronic configuration, ionization enthalpies, oxidation states, variation in atomic and ionic
(3+) radii, magnetic and spectral properties of lanthanides, separation of lanthanides (by ion-exchange method).

Stage-II (Descriptive Type)
Chemistry : Paper-II (Physical Chemistry)
1. Kinetic theory and the gaseous state:

Real gases, Deviation of gases from ideal behaviour; compressibility factor; van der Waals equation of state and its
characteristic features. Existence of critical state. Critical constants in terms of van der Waals constants. Law of
corresponding states and significance of second virial coefficient. Boyle temperature.

2. Solids: Nature of solid state. Band theory of solids: Qualitative idea of band theory, conducting, semiconducting
and insulating properties.

Law of constancy of angles, concept of unit cell, different crystal systems, Bravais lattices, law of rational indices,
Miller indices, symmetry elements in crystals. X-ray diffraction, Bragg's law.

3. Chemical thermodynamics and chemical equilibrium:

Chemical potential in terms of Gibbs energy and other thermodynamic state functions and its variation with
temperature and pressure. Gibbs-Duhem equation; fugacity of gases and fugacity coefficient. Thermodynamic
conditions for equilibrium, degree of advancement. vant Hoff's reaction isotherm. Equilibrium constant and
standard Gibbs energy change. Definitions of Kp, K- and K,; vant Hoff's reaction isobar and isochore. Activity and
activity coefficients of electrolytes / ions in solution. Debye-Hiickel limiting law.

4. Chemical kinetics and catalysis:

Second order reactions. Determination of order of reactions. Parallel and consecutive reactions. Temperature
dependence of reaction rate, energy of activation. Collision Theory and Transition State Theory of reaction rates.
Enthalpy of activation, entropy of activation, effect of dielectric constant and ionic strength on reaction rate, kinetic
isotope effect.

Physisorption and chemisorption, adsorption isotherms, Freundlich and Langmuir adsorption isotherms, BET
equation, surface area determination; colloids, electrical double layer and colloid stability, electrokinetic
phenomenon. Elementary ideas about soaps and detergents, micelles, emulsions.

5. Electrochemistry:

Types of electrochemical cells, cell reactions, emf and Nernst equation, AG, AH and AS of cell reactions. Cell
diagrams and IUPAC conventions. Standard cells. Half-cells / electrodes, types of reversible electrodes. Standard
electrode potential and principles of its determination. Concentration cells. Determination of AG®, K°, K, and pH.

Basic principles of pH metric and potentiometric titrations, determination of equivalence point and pK, values.
6. Quantum chemistry:

Eigenfunctions and eigenvalues. Uncertainty relation, Expectation value. Hermitian operators. Schrodinger time-
independent equation: nature of the equation, acceptability conditions imposed on the wave functions and
probability interpretation of wave function. Schrodinger equation for particle in a one-dimensional box and its
solution. Comparison with free particle eigenfunctions and eigenvalues. Particle in a 3-D box and concept of
degeneracy.
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7. Basic principles and applications of spectroscopy:

Electromagnetic radiation, interaction with atoms and molecules and quantization of different forms of energies.
Units of frequency, wavelength and wavenumber. Condition of resonance and energy of absorption for various
types of spectra; origin of atomic spectra, spectrum of hydrogen atom.

Rotational spectroscopy of diatomic molecules: Rigid rotor model, selection rules, spectrum, characteristic
features of spectral lines. Determination of bond length, effect of isotopic substitution.

Vibrational spectroscopy of diatomic molecules: Simple Harmonic Oscillator model, selection rules and vibration
spectra. Molecular vibrations, factors influencing vibrational frequencies. Overtones, anharmonicity, normal mode
analysis of polyatomic molecules.

Raman Effect: Characteristic features and conditions of Raman activity with suitable illustrations. Rotational and
vibrational Raman spectra.

8. Photochemistry:

Franck-Condon principle and vibrational structure of electronic spectra. Bond dissociation and principle of
determination of dissociation energy. Decay of excited states by radiative and non-radiative paths. Fluorescence and
phosphorescence, Jablonski diagram. Laws of photochemistry: Grotthus-Draper law, Stark-Einstein law of
photochemical equivalence; quantum yield and its measurement for a photochemical process, actinometry.
Photostationary state. Photosensitized reactions. Kinetics of HI decomposition, H,-Br, reaction, dimerisation of
anthracene.

Stage-1I (Descriptive Type)
Chemistry : Paper-III (Analytical and Organic)
PART-A (Analytical Chemistry)
Al. Errors in quantitative analysis:

Accuracy and precision, sensitivity, specific standard deviation in analysis, classification of errors and their
minimization, significant figures, criteria for rejection of data, Q-test, t-test, and F-test, control chart, sampling
methods, sampling errors, standard reference materials, statistical data treatment.

A2. Separation Methods:

Chromatographic analysis: Basic principles of chromatography (partition, adsorption and ion exchange), column
chromatography, plate concept, plate height (HETP), normal phase and reversed phase concept, thin layer
chromatography, frontal analysis, principles of High Performance Liquid Chromatography (HPLC) and Gas Liquid
Chromatography (GLC), and Ion-exchange chromatography.

Solvent extraction: Classification, principle and efficiency of the technique, mechanism of extraction, extraction
by solvation and chelation, qualitative and quantitative aspects of solvent extraction, extraction of metal ions from
aqueous solutions.

A3. Spectroscopic methods of analysis:
Lambert-Beer's Law and its limitations.

UV-Visible Spectroscopy: Basic principles of UV-Vis spectrophotometer, Instrumentation consisting of source,
monochromator, grating and detector, spectrophotometric determinations (estimation of metal ions from aqueous
solutions, determination of composition of metal complexes using Job’s method of continuous variation and mole
ratio method).

Infra-red Spectrometry: Basic principles of instrumentation (choice of source, monochromator and detector) for
single and double beam instruments, sampling techniques.

Flame atomic absorption and emission spectrometry: Basic principles of instrumentation (choice of source,
monochromator, detector, choice of flame and burner design), techniques of atomization and sample introduction,
method of background correction, sources of chemical interferences and methods of removal, techniques for the
quantitative estimation of trace level metal ions. Basic principles and theory of AAS. Three different modes of AAS
- Flame-AAS, VG-AAS, and GF-AAS. Single beam and double beam AAS. Function of Hollow Cathode Lamp
(HCL) and Electrode Discharge Lamp (EDL). Different types of detectors used in AAS. Qualitative and
quantitative analysis.

A4. Thermal methods of analysis:

Theory of thermogravimetry (TG), basic principle of instrumentation, techniques for quantitative analysis of Ca and
Mg compounds.



[9rT [-'vs 1] HRA <hT TSYA @ STHTERIT 71

AS. X-ray methods of Analysis:

Introduction, theory of X-ray generation, X-ray spectroscopy, X-ray diffraction and X-ray fluorescence methods,
instrumentation and applications. Qualitative and quantitative measurements. Powder diffraction method.

A6. Inductively coupled plasma spectroscopy:

Theory and principles, plasma generation, utility of peristaltic pump, sampler—skimmer systems, ion lens,
quadrupole mass analyzer, dynode / solid state detector, different types of interferences- spectroscopic and non-
spectroscopic interferences, isobaric and molecular interferences, applications.

A7. Analysis of geological materials:

Analysis of minerals and ores- estimation of (i) CaCO;, MgCO; in dolomite (ii) Fe,0s, Al,0;, and TiO, in bauxite
(iii) MnO and MnO, in pyrolusite. Analysis of metals and alloys: (i) Cu and Zn in brass (ii) Cu, Zn, Fe, Mn, Al and
Ni in bronze (iii) Cr, Mn, Ni, and P in steel (iv) Pb, Sb, Sn in ‘type metal’.

Introduction to petroleum: constituents and petroleum fractionation. Analysis of petroleum products: specific
gravity, viscosity, Doctor test, aniline point, colour determination, cloud point, pour point. Determination of water,
neutralization value (acid and base numbers), ash content, Determination of lead in petroleum.

Types of coal and coke, composition, preparation of sample for proximate and ultimate analysis, calorific value by
bomb calorimetry.

PART B (Organic chemistry)
B1. Unstable, uncharged intermediates:

Structure and reactivity of carbenes and nitrenes and their rearrangements (Reimer-Tiemann, Hoffman, Curtius,
Lossen, and Schimdt,).

B2. Addition reactions:

Addition to C-C multiple bonds: Mechanism of addition involving electrophiles, nucleophiles and free radicals
(polymerization reactions of alkenes and substituted alkenes), Ziegler-Natta catalyst for polymerization,
polyurethane, and conducting polymers; addition to conjugated systems (Diels-Alder reaction), orientation and
reactivity (on simple cis- and trans- alkenes).

Addition to carbon-heteroatom multiple bonds: Addition to C=0 double bond, structure and reactivity,
hydration, addition of ROH, RSH, CN-, bisulphite, amine derivatives, hydride ions.

B3: Reactions at the carbonyl group:

Cannizzaro, Aldol, Perkin, Claisen ester, benzoin, benzil-benzilic acid rearrangement, Mannich, Dieckmann,
Michael, Strobe, Darzen, Wittig, Doebner, Knoevenagel, Reformatsky reactions.

B4. Oxidation and Reduction:

Reduction of C=C, Meerwein-Pondorf reaction, Wolff-Kishner and Birch reduction.

Oxidation of C=C, hydration, hydroxylation, hydroboration, ozonolysis, epoxidation, Sharpless epoxidation.
BS. Electrocyclic Reactions:

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3-butadiene, 1,3,5-hexatriene, allyl system, FMO
approach, pericyclic reactions, Woodward-Hoffman correlation diagram method and perturbation molecular orbital
(PMO) approach for the explanation of pericyclic reactions under thermal and photochemical conditions. Simple
cases of Norrish type-I and type-II reactions. Conrotatory and disrotatory motions of (4n) and (4n+2) polyenes with
emphasis on [2+2] and [4+2] cycloadditions, sigmatropic rearrangements- shift of H and carbon moieties, Claisen,
Cope, Sommerlet-Hauser rearrangement.

B6. Spectroscopic methods of analysis:

Infrared spectroscopy: Characteristic frequencies of organic molecules and interpretation of spectra. Modes of
molecular vibrations, characteristic stretching frequencies of O-H, N-H, C-H, C-D, C=C, C=N, C=0 functions;
factors affecting stretching frequencies.

Ultraviolet spectroscopy: Chromophores, auxochromes. Electronic transitions (6—c*, n-o*, m-n* and n-m*%),
relative positions of 4., considering conjugative effect, steric effect, solvent effect, red shift (bathochromic shift),
blue shift (hypsochromic shift), hyperchromic effect, hypochromic effect (typical examples). Woodward rules.
Applications of UV spectroscopy to conjugated dienes, trienes, unsaturated carbonyl compounds and aromatic
compounds.
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Nuclear Magnetic Resonance Spectrometry: (Proton and Carbon-13 NMR) Nuclear spin, NMR active nuclei,
principle of proton magnetic resonance, equivalent and non-equivalent protons. Measurement of spectra, the
chemical shift, shielding / deshielding of protons, upfield and downfield shifts, intensity of NMR signals and
integration factors affecting the chemical shifts: spin-spin coupling to *C "H-'H first order coupling: some simple
'H-'H splitting patterns: the magnitude of "H-"H coupling constants, diamagnetic anisotropy.

Mass spectrometry: Basic Principles, the mass spectrometer, isotope abundances; the molecular ion, metastable
ions. McLafferty rearrangement.

APPENDIX - II

REGULATIONS RELATING TO THE MEDICAL PHYSICAL & MENTAL AND BODILY FITNESS
EXAMINATION OF THE CANDIDATES

1. These regulations are published for the convenience of candidates and in order to enable them to ascertain the
probability of their coming up to the required medical fitness standards. The regulations are intended to provide
guidelines to the medical examiners. A candidate who does not satisfy the minimum medical fitness requirements
prescribed in the regulations cannot be declared fit by the medical examiner.

2. It should however be clearly understood that the Government of India reserve to themselves absolute discretion
to reject or accept any candidate after considering the report of the Medical Board. For the partially hearing
impaired persons only to the extent of posts reserved under persons with benchmark disability category, standards
will be relaxed consistent with the requirements of the posts.

3. The medical examination to be conducted shall consist of the entire medical examination which the Medical
Board may prescribe for a candidate. The medical examination shall be conducted only in respect of the candidates
who have been declared finally successful on the basis of the written examination.

4. To be declared as fit for appointment to the post of Category-I: Geologist, Geophysicist & Chemist, Category-II:
Jr. Hydrologists (Scientist B) a candidate must be in good mental and bodily health and free from any physical
defect likely to interfere with the efficient performance of the duties.

5. In the matter of the correlation of age, height and chest girth of candidates of Indians (including Anglo-Indians
race), it is left to the medical Board to use whatever correlation figures are considered most suitable as a guide in
the examination of the candidates, if there be any disproportion with regard to height weight and chest girth, the
candidate should be hospitalized for investigation and X-ray of the chest taken before the candidates is declared fit
or not fit by the Board.

6. The candidate’s height will be measured as follows: He will remove his shoes and be placed against the standard
with his feet together and the weight thrown on the heels and not on the toes or other sides of the feet. He will stand
erect, without rigidity and with the heels, calves, buttocks and shoulders touching the standard, the chin will be
depressed to bring the vertex of the head-level under the horizontal bar and the height will be recorded in
centimeters and parts of a centimeter to halves.

7. The candidates’ chest will be measured as follows: He will be made to stand erect with his feet together and to
raise his arms over his hand. The tape will be so adjusted round the chest that it’s upper edge touches and inferiors
angles of the shoulder blades behind and lies in the same horizontal place when the tape is taken round the chest.
The arms will then be lowered to hand loosely by the side and care will be taken that the shoulders are not thrown
upwards or backwards so as to displace the tape. The candidate will then be directed to take a deep inspiration
several times and the maximum expansion of the chest will be carefully noted and the minimum and maximum will
then be recorded in the centimeters thus 84-89, 86-93.5 etc. In according the measurement’s fractions of less than
half a centimeter should not be noted.

N.B.: The height and chest of the candidate should be measured twice before coming to a final decision.

8. The candidate will also be weighed and his weight recorded in kilogram; fraction of half a kilogram should not be
noted.

9. The candidate’s eye-sight will be tested in accordance with the following rules. The result of each test will
be recorded.

(i) General - The candidate’s eye will be submitted to a general examination directed to the detection of any disease
of abnormality. The candidate will be rejected if he suffers from squint or from any morbid conditions of eyes so as
to render him unfit for service.

(i1) Visual Acuity - The examination for determining the acuity of vision includes two tests one of the distant, the
other for near vision. Each eye will be examined separately.
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10. There shall be no limit for minimum naked eye vision but the naked eye vision of the candidate shall however,
be recorded by the Medical Board in every case as it will furnish the basis information in regard to the condition of
the eye.

The standard for distant and near vision with or without glasses shall be as follows :-

Distant Near vision
Better eye Worst eye Better eye Worst eye
6/9 or 6/6 6/9 or 6/12 0.6 0.8

11. There should not be any restriction of power of refractive error. However, the candidates who have refractive
error of more than 6.00 D including spherical & cylindrical error should be referred to Special Board. The board
will examine the candidate for degenerative changes in retina (indirect ophthalmoscopy as well as direct
ophthalmoscopy) and if the macular area is healthy then the candidate should be declared fit. If the candidate is
having only peripheral degenerative changes which can be treated then the candidate should be declared temporarily
unfit till the candidate gets treated. However, if degenerative changes are only in periphery and require no treatment
then the candidate should be declared fit.

12. Type of refractive correction permitted: by spectacles, contact lens and refractive surgery like Lasik, ICL, IOL
etc.

13. Fundus Examination of all candidates will be carried out by the Medical Board and result recorded.
14. Colour Vision

(1) Unaided high grade colour vision is required.

(ii) The testing of colour vision shall be essential.

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

Higher Grade of Lower Grade of Colour
Colour perception perception
1. Distance between the lamp 4.9 meter 4.9 meter
and candidate
2. Size of aperture 1.3 mm 1.3mm
3. Time of exposure 5 sec. 5 sec.

15. Satisfactory colour vision constitutes recognition with ease and without hesitation of signal red, signal green and
white colours. The use of Ishihara’s plates, shown in good light and a suitable lantern like edridge green shall be
considered quite dependable for testing colour vision while either of the two tests may ordinarily be considered
sufficient. In doubtful cases where a candidate fails to qualify when tested by only one of the tests both the tests
should be employed.

16. Field of vision - The field of vision shall be tested by the confrontation method. Where such test, gives
unsatisfactory or doubtful result the field of vision should be determined on the perimeter. The candidate having
abnormal field vision will be referred to special board.

17. Night Blindness — Night blindness need not be tested as a routine but only in special cases. No standard test for
the testing of night blindness or dark adaptation is prescribed. The Medical Board should be given the discretion to
improvise such a rough test e.g. recording of visual acuity with reduced illumination or by making the candidate
recognize various objects in a darkened room after he/she has been there for 20 to 30 minutes. Candidate’s own
statements should not always be relied upon but they should be given due consideration.

18. Ocular conditions other than visual acuity — Any organic disease, which is likely to result in lowering the visual
acuity should be considered a disqualification.

19. Squint — Where the presence of binocular vision is essential squint even if the visual acuity is of a prescribed
standard, should be considered a disqualification.

20. One eyed Persons — The employment of one-eyed individuals is not recommended.
21. Binocular vision is required.

22. A candidate who has been found medically unfit at the initial stage on account of defects in the eyesight can be
given a period of three months by the Medial Board to undergo necessary medical procedure/surgery and re-appear
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before the Medical Board for re-assessment. If the Medical Board found that such candidate has acquired the
required medical standard for carrying out the duties and responsibility of the post of Geologist, Geophysicist and
Chemist in Geological Survey of India and Jr. Hydrologists (Scientist B) in Central Ground Water Board for a
reasonably long period, the concerned candidate may be declared as medically fit by the Medical Board.

23. Blood Pressure

The Board will use its discretion regarding Blood Pressure.

A rough method of calculating normal maximum systolic pressure is as follows :-

1) With young subjects 15-25 years of age the average is about 100 plus the age.

ii) With subject over 25 years of age the general rule of 110 plus half the age seems quite satisfactory.

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

Method of taking Blood Pressure

The Mercury monometer type of instrument should be used as 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 more or less horizontal position.
The arm should be freed from clothes to the shoulder. The cuff completely deflated, should be applied with the
middle of the rubber over the inner side of the arm and its lower edge an inch or two above the bend elbow. The
following turns of cloth bandage should spread evenly over bag to avoid bulging during inflation.

The brachial artery is located by palpitation at the bend of the elbow and the stethoscope is then applied slightly and
centrally over it, below but not in contact with the cuff. The cuff is inflated to about 200 mm. Hg and then slowly
deflated. The level at which the column stands when soft successive sounds are heard represents the systolic
pressure. When more air is allowed to escape the sounds will be heard to increase in intensity. The level at which
the well heard clear sounds change to soft muffled fading sounds represents the diastolic pressure. The
measurements should be taken in fairly brief period of time as prolonged pressure of the cuff is irritating to the
patient and will vitiate the readings. Rechecking, if necessary, should be done only few minutes after complete
deflation of the cuff. (Sometimes as the cuff is deflated sounds are heard a certain level, they may disappear as
pressure falls and re-appear at still lower level. This silent gap may cause error in readings).

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

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

25. The following additional points should be observed:

(a) That the candidate’s hearing in each ear is good and that there is no sign of disease of the ear. In case it is
defective the candidate should be got examined by the ear specialist; provided that if, the defect in hearing is
remediable by operation or by use of a hearing aid candidate cannot be declared unfit on that accounts, provided
he/she has no progressive:

(1) Marked or total deafness in one Fit for non-technical job if the deafness
ear other ear being normal is up to 30 decibel in higher frequency
2) Perceptive deafness in both ears Fit in respect of both technical and non-

in which some improvement is technical jobs if the deafness is up to 30
possible by a hearing aid decibels in speech frequencies of 1000
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Perforation of tympanic
membrane of Central or
marginal type

Ears with Mastoid cavity
subnormal one side/on both
sides.

Persistently ~ discharging ear
operated/ un-operated

Chronic Inflammatory/ allergic
condition of nose with or
without bony deformities of
nasal septum.

Chronic Inflammatory

conditions of tonsils and or
larynx

Benign or locally malignant
tumors of the E.N. T.

Otoscalrosis

Congenital defect of ear, nose or
throat

Nasal Poly.

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

to 4000.

(i) One ear normal other ear perforation
of tympanic membrane present.
Temporarily unfit. Under improved
conditions of Ear Surgery a candidate
with marginal or other perforation, in
both ears should be given a chance by
declaring him temporary unfit and then
he may be considered under 4(ii) below.

(ii) Marginal or attic perforation in both
ears- Unfit

(iii) Central perforation in both ears-
Temporarily unfit.

(i) Either ear normal hearing other ear,
mastoid cavity-fit for both technical and
non-technical jobs.

(i) Mastoid cavity of both sides. Unfit
for technical jobs-Fit for non-technical
jobs if hearing improves to 30 decibels
in either ear with or without hearing
aid.

Temporarily unfit for both technical and
non-technical jobs

(i) A decision will be taken as per
circumstances of individual cases

(ii) If deviated nasal Septum if present
with symptoms - temporarily unfit.

(i) Chronic inflammatory conditions of
tonsils and or Larynx - Fit.

(i) Hoarseness of voice of severe
degree is present - Temporarily Unfit.

(i) Benign tumors - Temporarily Unfit.
(ii) Malignant Tumor - Unfit.

If the hearing is within 30 decibels after
operation or with the help of hearing
aid- Fit

(i) If not interfering with functions- Fit
(ii) Stuttering of severe degree- Unfit.

Temporarily Unfit.

(c) That his /her teeth are in good order and that he/she is provided with dentures where necessary for effective
mastication (well filled teeth will be considered as sound);

(d) That the chest is well formed and his chest expansion sufficient; and that his heart and lungs are sound;

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

(f) That it is not ruptured;

(g) That he does not suffer from hydrocele, severe degree of varicocele, varicose veins or piles
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(h) That his limbs, hands and feet are well formed and developed and that there is free and perfect motion of all his
joints;

(1) That he does not suffer from any inveterate skin disease;

(j) That there is no congenital malformation or defect;

(k) That he does not bear traces of acute or chronic disease pointing to an impaired constitution;

(1) That he bears marks of efficient vaccination; and

(m) That he is free from communicable disease.

26. Radiographic examination of the chest for detecting any abnormality of the heart and lungs, which may not be
apparent by ordinary physical examination, will be restricted to only such candidates who are declared finally
successful at the concerned Combined Geo-Scientist Examination.

The decision of the Chairman of the Central Standing Medical Board (conducting the medical examination of the
concerned candidate) about the fitness of the candidate shall be final.

When any defect is found it must be noted in the Certificate and the medical examiner should state his opinion
whether or not it is likely to interfere with the efficient performance of the duties which will be required of the
candidate.

Note: Candidates are warned that there is no right of appeal from a Medical Board special or standing appointed
to determine the fitness for the above posts. If, however, Government is satisfied on the evidence produced before
them of the possibility of an error or judgment in the decision of the first Board it is open to Government to allow
an appeal to a second Board. Such evidence should be submitted within one month of the date of the
communication in which the decision of the first medical Board is communicated to the candidate, otherwise no
request for an appeal to a second Medical Board, will be considered.

If any medical certificate is produced by a candidate as a piece of evidence about the possibility of an error of
judgment in the decision of the first Board, the certificate will not be taken into consideration unless it contains a
note by the medical practitioner concerned to the effect that it has been given in full knowledge of the fact that the
candidate had already been rejected as unfit for service by the Medical Board.

Medical Board’s Report
The following intimation is made for the guidance of the Medical Examiner:

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

No person will be deemed qualified for admission to the public service who shall not satisfy Government or the
appointing authority, as the case may be, that he has no disease, constitutional affliction or bodily infirmity unfitting
him or likely to unfit him for that service.

It should be understood that the question of fitness involves future as well as the present and that one of the main
objects of medical examination is to secure continuous effective service and in the case of candidates for permanent
appointment to prevent early pension or payments in case of premature death. It is at the same time to be noted that
the question is one of the likelihood of continuous effective service and that rejection of a candidate need not be
advised on account of the presence of a defect which in only a small proportion of cases if found to interfere with
continuous effective service.

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

Candidates appointed to the posts of Geophysicist are liable for field service in or out of India.In the case of such a
candidate the Medical Board should specifically record their opinion as to his fitness or otherwise for field service.

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

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

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

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

(a) Candidate’s statement and declaration.

The Candidate must make the statement required below prior to his medical Examination and must sign the
Declaration appended thereto. His attention is specially directed to the Warning contained in the note below:

1. State your name in full (in block letters) : ............cooeiiiiiiiiiiiin.
2. State your age and birth place : ...............c.oo

3. (a) Do you belong to races such as Gorkhas, Garhwalis, Assamese, Nagaland Tribes, etc. whose average height is
distinctly lower, answer ‘Yes’ or ‘No’ and if the answer is “Yes” state the name of the race.

(b) Have you ever had smallpox intermittent or any other fever enlargement or suppuration of glands, spitting of
blood, asthma, heart disease, lung disease, fainting attacks, rheumatism, and appendicitis?

(c) Any other disease or accident requiring confinement to bed and medical or surgical treatment?
4. Have you suffered any form or nervousness due to overwork or any other cause?

5. Furnishing the following particulars concerning your family:

Father’s Father’s No. of | No. of | Mother’s Mother’s No. of | No.
age if | age at | brothers brothers age if | age at | sisters sisters dead,
living and | death and | living, their | dead, their | living and | death and | living, their | their  ages
state  of | cause  of | ages and state | ages and | state of | cause  of | ages and | and cause of
health death of health cause of | health death state of | death
death health
1. 2. 3. 4. 5. 6. 7. 8.

6. Have you been examined by a Medical Board before?

7. If answer to the above is ‘Yes’ please state what services/ posts you have examined for?

8. Who was the examining authority?

9. When and where was the Medical Board held? : ...............c.coiiiiiin,

10. Results of the Medical Board’s examination if communicated to you or if known. .................
11. Have you undergone any refractive surgery or eye surgery? : Yes/No.

If Yes, When? : DD/MM/YYYY .ooviniiiiiiii i

Explain what kind of surgery was undergone

12. All the above answers are to the best of my knowledge & belief, true and correct and I shall be liable for action
under law for any material infirmity in the information furnished by me or suppression of relevant material
information. The furnishing of false information or suppression of any factual information would be a
disqualification and is likely to render me unfit for employment under the Government. If the fact that false
information has been furnished or that there has been suppression of any factual information comes to notice at any
time during my service, my services would be liable to be terminated.

Candidate Signature
Signed in my presence
Signature of the Chairman of the Board
Proforma - 1
Report of the Medical Board on (Name of candidate) physically examination
1. General development: Good......... Fair.......... Poor.................

Nutrition Thin...... Average...... Obese ............ Height (without shoes)........ Weight ..............
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Girth of Chest......................
(1) (After full inspiration) .................
(ii) (After full expiration) .................

(1) Any disease/eye Surgery done .............c..coeeuen...
(2) Night blindness.....................

(3) Colour vision ............. RE LE

(4) Field of vision ............... RE LE.

(5) Fundus Examination ......... RE LE

(6) Visual Acuity ..........coeennenne.

(7) Ability for stereoscopic vision.......

Acquity of Naked eye With glasses
Vision:

Distant Vision

RE

LE

Near Vision

RE

LE

Hypermetropia

(Manifest)

RE

LE

Others: ......ooviiiiiiiiiic

4. Ears: Inspection ............ Hearing ........ Right Ear
5.Glands ...oeieiiiii

6. Condition of Teeth ..............

Glasses

Sph. Cyl. Axis

7. Respiratory System: Does physical examination reveal anything abnormal in the respiratory organs? If yes,

explain fully ...................

8. Circulation System .....................

(a) Heart and Organic lesions .............

Rate: Standing ......................

After hopping 25 times ..............

2 minutes after hopping ..............

(b) Blood Pressure:

Systolic......... Diastolic ............

9. Abdomen: Girth ...
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(b) Haemorrhoids ........................... Fistula

10. Nervous System: Indications if nervous or mental disabilities ................
11. Loco Motor System: Any abnormality ..........................

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

(a) Physical appearance..............c..cooeviiiiiinne

(D) SP. Gr. e

() AIDUMEN ...ttt

(d)Sugar .....ovviii

(€) CaSES vttt e s

() CellS oneniieie e

13. Is there anything in the health of the candidate likely to render him unfit for the efficient discharge of his/her
duties in the service for which he/she is a candidate? ...........................

Note: In case of female candidate, if it is found that she is pregnant of 12 weeks standing or over, she should be
declared temporarily unfit vide regulation 9.

14. (a) For which services has the candidate been examined and found in all respects qualified for the efficient and
continuous discharge of his duties and for which of them is he considered unfit? ..................oooiin.

15. Is the candidate fit for FIELD SERVICE ?

Note I: The Board should record their findings under one of the following:

Note I: The Board should record their findings under one of the following three categories:
(i) Fit

(i1) Unfit on account of ...........ccooeiiiiiiiiiiinannn..

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

Note II: The candidate has not undergone chest X-ray test. In view of this, the above findings are not final and are
subject to the report on chest X-ray test.

Place:
Date:
Chairman
Signature Member
Member
Seal of the Medical Board
PROFORMA-II
Candidate’s Statement/ Declaration
State your Name
(In block letter)
Roll No.
Candidate’s Signature
Signed in my presence
Signature of the Chairman of the Board
To be filled-in by the Medical Board

Note: The Board should record their findings under one of the following three categories in respect of chest X-ray
test of the candidate.

Name of the CANdIdate.........ccuviiiiiiiiiieecieee et
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(i1) Unfit on account of ..........ccoccueeienieneenieiiee e
(iii) Temporarily unfit on account of.........c..ccceeveverererennne
Place:
Date
Signature Chairman
Member
Member
Seal of the Medical Board
Candidate Signature

Signed in my presence Signature of the Chairman of the Board

APPENDIX- III
Brief particulars relating to the post for which recruitment is being made through this examination.
1. Geological Survey of India
Geologists/Geophysicist/Chemist, Group A-

(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be
extended, if necessary.

(b) During the period of probation the candidates may be required to undergo such course of training and
instructions and to pass such examination and tests as may be prescribed by the competent authority.

(c) Prescribed hierarchy of scales of pay in the Geological Survey of India:

S. No. Name & Designation of the Post Revised Pay Scale Matrix Level
1. Geologist Rs.56,100-1,77,500 10
2 Senior Geologist Rs.67,700-2,08,700 11
3 Superintending Geologist Rs.78,800-2,09,200 12
4. Director (Geology) Rs.1,23,100-2,15,900 13
5 Deputy Director General (Geology) Rs.1,44,200-2,18,200 14
6 Additional Director General(Geology) Rs.1,82,200-2,24,100 15
S. No. Name & Designation of the Post Revised Pay Scale Matrix Level
1. Geophysicist Rs.56,100-1,77,500 10
2. Senior Geophysicist Rs.67,700-2,08,700 11
3. Superintending Geophysicist Rs.78,800-2,09,200 12
4. Director (Geophysics) Rs.1,23,100-2,15,900 13
5. Deputy Director General(Geophysics) Rs.1,44,200-2,18,200 14
6. Additional Director General (Geophysics) Rs.1,82,200-2,24,100 15
S. No. Name & Designation of the Post Revised Pay Scale Matrix
Level
1. Chemist Rs.56,100-1,77,500 10
2. Senior Chemist Rs.67,700-2,08,700 11
3. Superintending Chemist Rs.78,800-2,09,200 12
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4. Director (Chemistry) Rs.1,23,100-2,15,900 13
5. Deputy Director General (Chemistry) Rs.1,44,200-2,18,200 14

(d) Promotions to the highest grade of posts in the Department will be made in accordance with the recruitment
rules subject to such modifications as may be made by Government from time to time.

(e) Conditions of service and leave and pension are these described in the Fundamental Rules and Civil Services
Regulations respectively, subject to such modifications as may be made by Government from time to time.

(f) Conditions of Provident Fund are those laid down in the General Provident Fund (Central Service) Rules, subject
to such modifications as may be made by Government from time to time.

(g) All officers of Geological Survey of India are liable for service in any part of India or outside India.
2. Central Ground Water Board
Scientist 'B' (Jr. Hg.), Group A—

(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be
extended, if necessary.

(b) Prescribed scales of pay in the Central Ground Water Board :—

S. No. Name & Designation of the Post Revised Pay Scale Matrix Level
1. Scientist 'B' (Jr. Hg.) Rs.56,100-1,77,500 10
2 Scientist 'C' (Sr. Hg.) Rs.67,700-2,08,700 11
3 Scientist Rs.78,800-2,09,200 12
4. Regional Director Rs.1,18,500-2,14,100 13
5 Member Rs.1,44,200-2,18,200 14
6. Chairman Rs.1,82,200-2,24,100 15

(c) Promotions to the highest grades of posts in the Department will be made in accordance with the recruitment
rules subject to such modifications as may be made by Government from time to time.

(d) Conditions of service and leave and pensions are those described in the Fundamental Rules and Civil Services
Regulations respectively, subject to such modifications as may be made by Government from time to time.

(e) Conditions of Provident Fund are those laid down in the General Provident Fund (Central Services) Rules,
subject to such modifications as may be made by Government from time to time.

(f) All Officers of Central Ground Water Board are liable for services in any part of India or outside India.
( Farida M. Naik )

Director

Appendix-IV

A list of Services Identified suitable for Persons with Benchmark Disability along with the Functional
Classifications and Physical Requirements

Geologist:

SIL Functional Classification Physical Requirements
1 PD S, ST, BN, MF, SE, W,KC, C
2 OA, OL S, ST, BN, MF, SE, W, KC, C

Geophysicist:

SL. Functional Classification Physical Requirements

1 PD S, ST, BN, MF, SE, W,KC, C

2 OA, OL S, ST, BN, MF, SE, W, KC, C
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Chemist:

SIL Functional Classification Physical Requirements

1 PD S, ST, BN, MF, SE, W.KC, C
2 OA, OL S, ST, BN, MF, SE, W,KC, C

Hydrogeologist

SL. | Functional Classification Physical Requirements
a Blindness (B) H, SP, S, ST, W, MF, RW (in Braille/software)
Low Vision (LV) H, SP, S, ST, W, MF, RW, SE (with appropriate aids)
b Deaf (D) SP, S, ST, W, MF, RW, SE
Hard of Hearing (HH) H (with appropriate aids), SP, S, ST, W, MF, RW, SE
c OA (One Arm affected ), OL (One leg | H, SP, S, ST, W, MF, RW, SE
affected), OLA (One arm and one leg
affected), BL (Both leg affected) , DW
(Dwarfism), LC (Leprosy Cured), AAV | [Mobility should not be affected. Persons should be
(Acid Attack Victims) assessed with appropriate aids and appliances].
d SLD (except dyscalculia) H, SP, S, ST, W, MF, RW, SE, N

Multiple Disability (MD) involve the
following:-
e Locomotor  Disability  (excluding | H, SP, S, ST, W, MF, RW (for Blindness in

muscular dystrophy) with low vision or
blindness i.e. OA with LV/B, OL with
LV/B, OLA with LV/B, BL with LV/B,
DW with LV/B, AAV with LV/B, LC
with LV/B.

Braille/software), SE (for LV only)

Locomotor Disability (excluding
muscular dystrophy) with Deaf (D) or
Hard of Hearing (HH) i.e. OA with
D/HH, OL with D/HH, OLA with D/HH,
BL with D/HH, DW with D/HH, AAV
with D/HH, LC with D/HH.

SP, S, ST, W, MF, RW, SE, H (for HH only)

e LV with HH H (with appropriate aids), SP, S, ST, W, MF, RW, SE
(with appropriate aids)
e Locomotor disability (excluding | H, SP, S, ST, W, MF, RW, SE, N

muscular dystrophy) with SLD i.e. OA
with SLD, OL with SLD, OAL with
SLD, BL with SLD, AAV with SLD,
DW with SLD

[Mobility should not be affected. Persons should be
assessed with appropriate aids and appliances].

e SLD with LV H, SP, S, ST, W, MF, RW, SE (with appropriate aids), N
e SLD with HH H (with appropriate aids), SP, S, ST, W, MF, RW, SE, N
e Locomotor  Disability = (excluding | H, SP, S, ST, W, MF, RW (for Blindness in

muscular dystrophy) with HH

Braille/software), SE (for LV only)

Note: H- Hearing, SP- Speaking, S — Sitting, ST — Standing, W — Walking, MF — Manipulation by fingers, RW —

Reading & Writing, SE — Seeing, OA - One Arm affected, OL - One Leg affected, OLA - One Leg One Arm
affected, N- Numerical calculation ability, and BL - Both legs affected, BN — Bending, KC — Kneeling, C-
Communication.
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Appendix - V
Certificate regarding physical limitation in an examinee to write

This is to certify that, I have examined Mr./Ms./Mrs.........c..c.oviiiiiii.o (name of the candidate with
benchmark disability), a person with ................c.ocoee (nature and percentage of disability as mentioned in
the certificate of disability), S/o/D/o.................c....... , a resident of ...

(Village/District/State) and to state that he/she has physical limitation which hampers his/her writing capabilities
owing to his/her disability.

Signature

Chief Medical Officer/Civil Surgeon /

Medical Superintendent of a Government Healt Care Institution.

Note:  Certificate should be given by a specialist of the relevant stream/disability (eg. Visual Impairment —
Ophthalmologist, Locomotor disability — Orthopaedic specialist/PMR).

Appendix - VI
Letter of Undertaking for Using Own Scribe

(To be filled by the candidates online to the Commission)

Lo , a candidate with.......................... (name of the disability) appearing for
the ...ooooiiiiia. (name of the examination).................... bearing Roll No.................... at
........... (name of the centre) in the District ......................, coeeeeeeen...... (name of the State). My

qualification is ..............

I do hereby state that ................cooiiiiint. (name of the scribe) will provide the service of
scribe/reader/lab assistant for the undersighned for taking the aforesaid examination.

I do hereby undertake that his qualification is ........................ In case, subsequently it is
found that his/her qualification is not as declared by the undersigned and is beyond my qualification, I
shall forfeit my right to the post and claims thereto.

(Signature of the candidates with Disability)

Place:

Date:
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