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) Y3 N geerdr
3. fivelt (BLA) @l W ekl et &RIe

4. 3w (OL) T W @IS (ST A1 913 ) %) goel 9ET
) YH3 HN geeldr

) weiFas

5. T T S TR (S8 I7 1 ) Er)g'sizrqgir
(OA) ) Uhs &N geeldl

C)RYAERED

6. fitg (OH) @&d @5 T Fog (35 AT gH e Hehl)
THSSAY (MW)  AHANT georar dur @A ailie agTerfed

& TGN
(B)
9. qrelY 3nifAe sFg
(PB)
10. Ell CIEEY
(D)
1. SIED Fifas R

(PD)
(22) e off 3FflcaR @ GHC HEHh JHRETOT T o, 3HH i & g THR GaRT ST
IRTET G FEH g 7 AiAS e 5= o & Feen | Ffe w$ sefear afFAfad sp-dafern
IR faeel ofem F IR 3T F AT 3oow@ AT ¥ F 9% @EeT Ao ¥ wdfm ¥ wig
FAIR A 39N ot Fr IR o F T A F v 3mAer & orgar § ar 3T 39 39
YER & Y H FTEER A6 HEN | SIA e s@afeadr & o aae ffgia & e &
STTET |
grefifeh 3ugderd gl & THAg T 8 3garel foRar Sreem, R sl $o W ATA 8 Thd & e
el FHerE-fadY @ IRTEIT geert & Rl g F aifAer FRA F FEU F WHN G SR
fre Sa 3R 3FAGIR ganT IMACA-UT STAT A T aE F g 3 F § 3¥F AW T @) | 0,
AHC #, FAGT B THAT § ARG Ao F gRafdd axa GaEl 3R W R ggrhr AR &
IR W faEr frar sreem| odeT $ afr & e e sefiear & SuAErh s g & degot
AHA H 3FACIR T W AT eEAdST Tdd e g1, [STd 58 a2 &7 Ieo@ g fo ag denfed
fhetiareta 3rfafATa, 2016 & 3ideia FUARNT 40% 3rUar 5@ 310F RFhanear & awd §, afe
38 dgATh RAwaeTar Aol & e 3RETOT &7 o1 Ut g Toh, 97 & Fefaa 3Fdfigar afFafad
qadmferw X R et & e 21§ R s, spifasiay, e R Ffrs
Safaamet (denfae @) dar & v swgar 9= 8
St 3udeFd gl &1 WHed § § diol fhar seen, Y oh $o 0 A g @ha €, o
el FeerT TRy 1 IR Feert i ot off gt & aiAe ata Jeaell TR 3fegE SRy f&he
ST AR 3FAEAR g@RT HAGA-IT SFAT FXA A ARG & FAY & ST AT §gd AR (2-3 Fed) g3
| W Al A, TS F WA § ARG e 7 aRafdd AR @6t 3Ry o e ggrn
AT & IR W fJar fear sreer |
(23) 3, FAS/HWAALNE/QE AATHTAR & AT 3Ty IRET/RIIT & M & FToh
3eicaR I8 giARad Y & a fgeraeaie # fafgd 9=er & 3aR W& IReOVRIET & geher
1 39 o/ ¥ Fay fTeEe i RU AU ey & AR 3FHCART F 9 3 @ &
Y # fafgd 9T # 31T GAOT 9T HS[G Bl WG dUT S THIOT Uil 3Mdeed STHT el &l
fAuia o (3ifae fafd) & ggar fr ol 3ifea g o |
(24)Sw =gfea
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(F) & afed & Rare ar Rare sy frar & oraer shfda afd/aeh g & & a1
(@) Shfa afd/aet & g gu, Rl @ faare a1 faare ey fFar §, o o dar & g
& T 99 &7 AT AW |
W I FET WER 56 a1 § e &1 A0 o @ faar 0@ IfFd aur fFae & g
U&7 W AF] i dTel diekieh Hlfel o AR TR § 3R T A & AT 37F wRoT
o giar forelr ot cafra &t 3@ /97 @ g & 51 Fdr § |
(25) 30 9T & AIH § ST ger & FEU H Al H S W g 3TF afaread faaxor aRkfse-ll #
feam arar B
(PET TH. ATIR)
IGCNED
aRfarse-|
1. et AT ASTATaR AT & S
HIT-| FAeTTafed seeoe 2 & aftld fawdl # faf@a odem
HET- || O reafdEl fSeele 3fReam 200 3w g fev € Y 3T cERT Ofedea
T 3 WETHR & fT o ST @ g

2. AR g GAeToT H A, pHifaRide, @, @H AR AT e 95 A
STesfasEn, Wog ‘& ual & fov fefaf@d vt & fof@a oder smaiford & smeet:
oo afer HfRwaH 3w
1.9 3T (@l Afot & faw) e 3 100
Aol |- 97{a=Ae 9 & foTw
2. e 9w | e 3 200
3. gfa=reT 9w || e 3 200
4. EEEICIETIT e 3 200
Foft |l . speiifaepfae ug & faT
2. §aiifcrehr AR | He 3 200
3. iR R || e 3 200
4. iR aaT 111 e 3 200
Ao ;|| 1-0EA 9e & fau
2. TR 9 | e 3 200
3. T 99T || e 3 200
4. W 99T 1| ge 3 200
Aof-lV -FHiss STerefaeet 9g & o
2. faaTeT 9uT | ge 3 200
3. gt 9w || He 3 200
4. STereffaeT 9w |11 e 3 200

fecqof-| @ el S sgfaaeR, spiifashiae T 3R Ffave Sesfadnel el W T & fav
TN & @ €, 3% SFATER JeAF Aol & AT qRfiv MU geadEt i oda’ g+ gl
fecqoil-||: sffawmel 3R Hiss STesfaeE, e gar & fov oden & ¢ yiaafat w1 swiEd gt
Aoft | 3R IV & FaaT gRie aw wah fawat dr adrem & gt

feoquf-(11: afe S et S sfawen, pHifaRlae TR AR wfavs Joeffaeet gt & fov
3dEd aftia fAf@a o & for fRl wF ar 3fF geawat $r ofam A § ur § ar 3wdr
yeafdar e g Smeel 3R 3Ed qEnr o v Hifde faf@a odem @ Aeaiwe i el o
32T & AT mepfard w1gT foham siroam|

3. TslY vt T 9T WRET () & & o Sree|

9



4. gofr uRATAT & Ica” IS A forger ghr| gearaa 33 7 & de fhv e
5. Gt & TR 3R oA 39 I & IRRASE-| F g0 HqaR g9l
6. 3IFHIGART & YA-UAT & 3ok TaY Tl Aifigw | fordr off IR & 3¢ 3caR for@sr & fow
fohell 3= cafFd Y Ferdr o B AT QT & Seal | FU, effearfd sEAeaRt A S Tee 7
3EAY § aur yARash gsad & Nfsd § AR ST 3T I§ HEASAT, AN FR-ASaed aTHar
(IG) (FGATH 40% 3HETHAT) I FeAfacT Hcdl §, W 3FAGant & &hisd (Fa8 & 37Yar 36T ganT
eed ER1Sd) ol T HeTAf el |

Rcaf®a 3eelficant daur 39 3edicanry & S goe & 3FAY § JUT YARRTSHT gaTErd ¥
diftd § AR el 3 TE JEAIAT, 3AR FRA-ASUET AN (FEA) (FFFATH 40%  HATHAAT) B
gafad T §, 308 Ucds g¢ & 20 e & ’faRked o of fear smwer |
7. 7t T olET A g F Icak AU gEdA@ H & S gher, Ry off Rufa 7 3¢ 398 v 3ew
forgst arer & giaer & aegafa 61 & et
8. AT & Y eIt & Ew 3 UG e F AIFIARR g
9. @t fawal &1 wQemHT F ~gAdH Asal H gordl, HF e fowsr & faw sifteAeT fear smeam)
10. wRAYET F TGS AR 3R A9 F AT My ugfa & 39 smoef
11. 37T FT 92T F 3caR ARAT 3ihl T IRTSETRT F o gl (S - 1,2,3,4...311) |
12. 31308t 1 olem & g & 3cc & & fAv Jeqarfad difdhe dorpeoied o 3R T2A9T aee #r
IR et TdaT gTer 7 dorgoiey doteet T AT G g
13. WrETchR/eafFcca TUEToT: 38l & AETTch AR aRT TS S @Ry fRar STwan | HaflchR
& 3R It B i, epifaefie e 3 wfavs SefaaeEh gal wodegar & ww
AT ¢ cafddea gleror & e Y Aqged afFar, dgardsl 3R Sifegw foremar v 3w @mafew Ao,
SyagIRe Iy H AEflE AR i efmar, IR A dcaf@ser 3R 37 3T ez ygfea
TEVT A & Hodishel W AT eare fear e

e
FX 3R 918
Tt IR AT & T a@ET 3RS F RaAdT e § 3R sEd TR T faae w@as
1 AT ST & 3HeT&d gram| effaaite], opsiifcieh, TGt 3R Sfel sffawmel fawal & wcdeh & e
e gearaT gt e TR ARG & e faeafacarea & wAvadr f3afy & eererer gam 3R ges
9T AIAR W 37T i uds vy Hr Alfos Jeert HF Jig W & v de R S

T ot vy & A yrfaw gdew 78 gl
AT 36T 100 3
319 Fr IS H v Tftied e Or@=r gem| 3w e 3hr S H FgAsT AR eser &
39T AT AT F AT FATT S0 |
AT - 9o 9 - | : 2003FF
s F: Ffa e qur |ggy wde ¢
o= : faeE, 819, HIHa HGURON, YR dur I ; ISR : AAhr @ ffed elicelerT,
HAsd Td dfgeid gof & HRe, AT dqur R{adfas HRe T 8 J6R & FAdeNaor ; o
GfRaTT : 3UEYOT, R, IREge, URIUT IcUlg IR Hel - NEE, TFR, TE 9IS ; Reraedd
3eTehl IUTacATt AT faehrd, Reaedld o AT UihdIU ; el oUT 39aTe aIoM: 39dlg Jomel, Acash
T[UTdCT, HIEAT AT 3ofeh Taehrd, w78l 3ReeT HT Ufhare, gRaes T faidor ; $3mepide HRel garT
3T YR : A, a8, RAFE R agg 8 YR ; Fdidacicis M & 3Mhids Foh : JaTe
eTel $3MTPT Taoel R, 3uarg IMNera, T LAAThae, T &fE # SAR-Uerd Jomell ;3e]agerd
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spias faae Rt sfawe & et swr-wfas goarmst, sora faae, e sffifdr qur
AR 3T H 3T, R T $3Mpicreh A=A 3Rl JUT-eR{ TUT 37erer|
degd goehrd fAfeRoT - I[oTed, ex HAEr &1F qUT Weg ; oI HAdl AT & WHTT Fafg T
A U ; AT Grhfae gerdf - #Her, Ao, Sel gUr gereafadl w1 T, ard - ger, YA
faas, arga Rt fr e, FER3ERD Relaw, s et weRaed &1 g, e
SAST YThATT-I[OTdcdl, FOTell AT SAIEAT ; ${fd=ilel H 3Fqo@lT ; Taar aur faadfafeat v sarear &
ITHAVFIAE, TS ofd, WA aAT 37 fageh 3uerg yonfery v 3 spdanfaie aer e reaer
¥ Gefd SEAU ; AR # 3AReT @y - AR YT 3MSIRTH Yool TUT 3eldh 3Fqwler
AT IMEHR For TAGT AT 3ok I, ASHAT FoI AT SHEK IeIoAer| sienfod FEe oF
(Gh3mevd) & fAgid d IaURomt, SHAETE & A oI HAdr s H FHdd, Affea sd=nfas
eI F SIAETH HT 3HTIAT| s @ W AT
TS AT 3R AT 3, VAT INW & AT | Solliees, CTolidcsd dUT ofdlel &
faEhIar AEad & Sol-gard Haer| fahd weEl & gaa # AGe| fawgor aRfEufadl & @faet qur
Tl T STIgR| Jolel, Acal/eIR IWor, 0T, & &7 Glaacas [avor| raritg [wgor| goe
AT G AT YO fAE9UT A fRAMAM| HOEIOT I ;IR FAT Fod IS, HUXIOT ISl B
SR v 3cure; Asalse 3R Feddse 39 3§ JUT Fgcd| heedd 3R s & v g5
Hegdr| fore faeara qur 3MUR-3URRYTa Fee| AT GORI, el qUT ofqur JFeel & EAcHS
agR| e Gfgeardy aRT)
gus 77 : sErfadr
gl TUT SHAT IHARS T FHgled g faeuder - HAiaeh qur spiifaeh @ed aur 3nesiardeT |
Tolel &1 gruffeh HGUROT Hfgd Tolc fAadfwehl, TUGHSS, gaddl HSd, T WABT & YR TUr
TETS 9T dllaleh UM JULHNNT 1T, SaTorEdl uY, et o, Heg gl dew d
Tyasfa, deha fEefa, afial qur oRafda st @1 @FaE saerd| AeaH WA Fed W IEe
oo, ee A FEed iy oferd &l qur odd HEert| G gEE@ed ddr AEedd & O
U & fAUROT F 58 AT FAREYUTHR, T TUT HEIERT TAT| Gl HI AT igehU| Tole
& WA W aEdan) & A, sewe Ao fvea (v ik Tafadafedr afea soddr
T AMACRET 7 b ITIENT | R HT R TG TUT HRAG Tl T TTcihT |
gus ¥ : TR
FARFr & agia: Taledr &1 sfaga ta faerd ; TR 9fhdm (TUa Ta 3T d); 3eA Holgoh Uq
Sta HereToll & HTURUMT ; TARHT Jcdeer  (31eA, Sid AR Frolefshd TARDT HAdaer) ; Aldsh TR
HIS T HEITA (NRHA TARI, Sta FARH AR FATlsha) ; TghT TR HI IFTUROT, ITH>eT
TR, faRse FaRET 3R y@er TARET A Tgfd FIs TUT INYAE FARA HISABA TEEYASR
AR e g A AT T YA SSiareH i S & Jawey B TR i
AR T P 9 FaRA, nfdue waRd-fadfad baadk, uaras &1 gdwae sfaew wa
Hedichel YT 3e7sh HAeT ; STCHC HAIAS Joc HeNeigeh TRl - faciiaren haash, Herhra aur
3% FAJe 1 HATAS Sfaera qur Hediwa, YfasNsiss FaRen FUeiaar gri & f{aw dest &
HRT AT EIGAT, GG T STgr, SanRA HURUT| AdiGissd TARGL TR 96R & fafse
Hedl H 9RT &7 TSN, aTIGT HT 3Tagid, SHaRHA TURT| Adlelss TIRE : ARG 1 Rafow
QIOT 1 Hediehel | TANDT WATT : HARAT fa=ileT T TR AT Fath FAEATC| ST HETHHE
3R Fiisarer ff| eferol saremdr, Tqd JErhedd TARHT| A T, RSy TUT R |
oz 3 : qUSand T
Shares 31fcE auT sdwTh AT YA F Fodiehed | THT SHaRH gl HT Hifch TUT T |
SN JEUROT ; AT fAeharcas Bgid; qRISTariResT ®1 Tehellchl, Jeed SHarRA- FeH Shard- 3ifd
GEA SARA, Ycldes, SATRHABI-GIAAHT AHTGIT H Hebolodl, Ugdll AR STTEAT, AT
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RISIARAST - 3T w1 oA HeTTA, Fefienvr fashrarcas Sgicaar qur gfasafzal &1 faawor
Aeprenaisr 3R Aecidigd, T FRed AR AfHINUEH| FAEHT RIGTaRHAT - Hrolhd R
FATHIT Sfiaed T Al eqye, TPT qAT TR 1 A, Riarfes HAERT griorerd;

Stafafaudr AR woE ey geat; Feiad 99 F A Sfided & T, [eianiad gRae:-
RISNATRADT 3Hiehsl HT &) TAUR W) [UIREATRRT T fashrd & gaer, gea queharasr &

aRTa; GeA SNaredAt & TR, T SaTRd: TSIt gHAeafaar quT 3% Agcd| oRd F AffeT ggw
Sharesr |ag AR 3ol fAOT, WENU] &A= H1 HIEeT| RieiaRAS H Fifeah sEgyer
Aifos aRURT | Sare#t & FAEAHET & g« # 7o Beid |
AT - 9o 9 - 11 20037
g3 F : Gfasr e vd A aur gaedtas i
foheee &1 sl gAfAfd | AR dea, geigor & fafey, 3240 #r ogodfed, el Joga A,
e & saRe wAfAfa © 230 3afer g @ Feufed ,TFa-fatolt qarr freeat 1 fads |, @
&1 g#, giie @iae e @1 Ao vamis afas e, gda g, aaeie saagd, gdae
vehrel H fAvASRIh @iest, e Faei, Qg 3uace, gfavelide, dredieor & faeg, eafdeor
e, 2V, @fast & gl GRS g, sgadta A 3R dg qur #g U & fFuRer qur
e Tole| @iaer A &1 aR= : @faer fir aiemsr gur geffeter eedi/aet Taafas o,
Il vd 38, FACIIA HE&AT (He) 3T greieere & Agid| @fee aegh fr d@vaern, e, difdes
Tq G U IR et AT, g, vEhiEe Age iR T WIg ; BesEuN,
Farést, bherdargs, TogfAfaan fafaee, wdgle 3R aefe @wgl wedleh @fde @ wdese, Sedrse,
FNEH, Fhaerse, T MR GREH| gedr @fas e @ odd iR dAea & 3w afasia d@ue,
IS | Fed & Giael Tawg aRad|
" yomelr 3R sgATs & gRVET H g, dcdl Hr AReENT geRdr| 7eT U et #r Hees| g
T AT 3R HHeA dUT dedl 1 fAROT| T Fed AT gel el ded TUT YIRRA/IARIG el F
alte oy freeeaor 7 3@ A TIfAE frceRaas JuT ISATTfaE | FREAAE  STEI
& IRE/SHIAThA AR g & 3y WedraiHar &1 Beid ; goaerias wrafraRor &1 feid, &
TISTATT T 3TY-FH1e0il T egeufed| Aat HRb/Sr U, Th, Pbarel feRor fafergy, gt & 3mg)
ORI AT So#Hsd, Sladsd aul dgFAse & fawm & el sgaies @ iR e
gearem3it & &gl
s @ 3y A
HaaAr 1 3cufcd : Hea N 3RF 707 F17 IR, HAeod H 3RS 7T07 Hr gfraw, Bl & deg &
Hea HAvAT 3R 3RS T H TS TR AT oTer 7 Grafas aeaEedr © gfaadta gor Fad
yonferat | e @ wfafwar Reid - wfafmr swent qur SCefafew & sawr ey deiy
faehrer 3R fadtesT : ador fheedieor, &cdr fastest, 3 Jares, JfAHOiE TUT FaEieon| ETE-T
dur gefrge : gRersT, fAaRor, A 3eTERT AR WA WP K IAiRIE g AR AT At B
FAEe| HEag Aol w1 FEfieon. Als, HNEWSsey, Ah, ISYSTH Td T Hleleh gafiepior
HAdEor R fadafadr - dafad wuel AR ey dd Tl & AEd iadEyl ey e e
TIET  EOEl, FAEE, G Tew e, demtaw AR Afo#Rfee 6 @& fawer ¢ sgemse-
REleEe-aFSlaEe de; fheateige, FNHR, oFdiss, HARERY,; JHaEr dd ;o I-ARrEs-
TRESe-gIFeIASe e, Stelise sdTee 3R et o Areafis do @ fBaNEe Aeise-dase
¥ : vuswse AR Faftd A, el A @ Aarse - WAse - FASANIEE SeTrese He ez 3R
Tefta da el Ao ;- dadeEe, Slese, WSS, AodlNse, Aolgase, &, A, &y sdree,
& AT1se, & A1Se, Athelldd VeoAse AR BlAldEe; Fefcrse @ Hifhdese e |
dgrSifad e . Fgleddd &7 Sad-ae  sdlee-dofedlst (efaoh ¢u Hreifear e ifon);
WAER S e Thes TRW, AWM Iddud, R Jo IR Joeifes  oRd &
FEfARES MR e A aRE ; TAD Igae TR : TAIBRE- RS- sifheTse |
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T3 7 : A A9 e sk gfeae
TUROT TF fAGd: FRATROT & YR 3R 306 FI0T g, FRard ddl & aH=g Tfaer; Hes
UETUT, WHATT HleaNe Al @1 Aferhr Feffentor; HRIARS doerol 3R daeoh J@ard| HrEicRor &
wHE: @iest @6t & wRoT 3RG AR AR GEROT; GUHA T U HA HRICROT, FiaEdras
Sage fawuor 3R O fhEccllaNur @ FEfd §eae; HRaRs Fidfhae, dfcas fafaed 3R
FHCETON W@t dr gre-am ufa; @fae et dr argararafafear gqed AR sard SEd
FRANS FAFAHT H TRfEF 7 Foefad JER; FRIaRE Jfaseanst 7 gat dr o sfHEe
FRATROT IR R 3cure: dfafes daf & rafos g ada siaroen ek g sifdemig dat &t
Jrafas Td ardg HRACROT; e, Afadhd welae del w1 srafos vd dad s dfacasy
TeteEeE AR ATARES & SRR 3iaReT 1@ 79 # FIAEROT Toe fadafasr AR sraiks
UfhIT; JelellcHeh SRR Al egaghedy AR geslid HAghedd o311, $fiAcy SRITaRor
(IHTT TF YehT FHIATRUT); ATelHCTHTSH |

gvus ¥ : 3aug f&AaAe
ARG & 36IH &1F dUT JHued, ATAG Jaae, hAash, Afead 3R TUGSId IGHET & JHc|
HUT TR HT IR AT IR I1EAT| BISIBAF & oed| TYHS AN, GURT f&Geelwor| st
Sifad 3R TERTES IFETAET TEAT| AT GHROT 3R FeleTol| wAdr, IR wedr 3R A
Jqarg & fau Alsd Faaoh| fadafadr iR saaesT| saadr ot & geffeor 3k aRenwe sma
& IFTEE QIO TWh 3EE| D Td Had TR ol faeewor & 327 3 canftd) wen
(FR) 9R@T 3R FATYAT 3T AR

o3 § : WHEROT A 3R grpfae smaere
TATEROT ST HT FHfAh HTURON- SHAT fATAR, T Wehell IR 32| AT GHROT T SHerarg |
Tellael aTaer| Mef eI Feva| 3Sler &forar-fee e JAUT THg TR A 3AR-geld| IRy goumel
&1 JEUROT| g & gHE TRl gonfagi-siiae @ Sehg| Hed faee gHeRer AR & &9
#A| 9 YeNUT, JeNUT & &I, Yol AR IURISC [FEARTT & HROT 3coet FGUUT| TET T HRTSET
AT GO TR HaH Sf@H| @, faga @, siasfa| sieaf@e ik Wt sufdse @
foaror, ®efer afemaigor gafeearor, veue, @ wweaon, e disw ; 3 @@l & S A,
Jereed, YT 3regyst| o difesst & «# @dd, @ o @er, s a7 ) aefe gsng| eafa
TR AleAh, Telel HMALN, FHHA/ARY AR Fehetloh-3Tc:qHAT Yol AHARIOT I, ITd
YeToIclT A A0 I, ST AHAROT I, HGH AR 3uaor, At (Fad:) Remsy
AR YA Hedehel & dcd-ed, WiAH, fachiadh #fasaarll, #Hodihe, TUR-Y@r 37idhsT
3cqold, #ifaw, Sifds, aiepide, AATGR-3NTTG-aRYeT| &oar nuRd fAsmcAs de=e e
faehraTcas Aot fAAToT-a el gete & SSTd &1 AT R H GRS
FEUROMT 3R gl : Tpfas IIeU-3uaRIcHs/Tglaard #Ua-a1g, Fade, &9, da Td add
HREA| a1 AT, JEar vd digan @fadafadr iR s@a Af@s deaies| s@a 3maer
AT RR $AT| QY vd 9Y Jate gdexoly aRTEufadl & sehdig 3der 1 Yera| $Eele
TAfdeard, a3r Al Tshardl AR JEET & FROT| T 3o AR A sradoierorn ader e,
gHS HRUT AR dATNn HIGIHT T [HIF0T JAT Hehe TaTre|

oA - AT g 9F 1 200 I

@us &: AR Tfaer @8 3k @fas v
HRd & uigAd el i 3uReufd ud faaRer - ImUR erg, ole, A, TogAifags, ST, fHwd,
Tqul, I9Td, HAlelesad| AR & R uifcas [T - R1, ABH, TwETe™, iged, Soad, JwEe,
wyerge AR IR HeFae 9eR, ITAAY #E Wi, $d, 38H, G, AfAE g deie 3@ #
TN gl aTel 3EYeh Td WieloT| $ae fAATT Geer| BiEnRIse feid| coer ey, gofw #Her @il
AR, AagacaAs AR caads e dRas IR & AT 3caea & wRa &1 TR s
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39T &I Feerdn yonforl| JuATEH Feffetor, uvda wiaer Aifd i afes Rara e @
sl FaTee 3R T & e

U3 W: 3AEF 3cuta AR et
e feid AR 3 wiaet| @fesrs #1 gahrg 9ihard| 9ifthdl, &hia AR S ardir @fees | ga
JeadersT eEEe| (1) fadfrsdfre 3k e &, (2) M T ufgswnd, (3) HARS,
TraEeH AR fhetarsed qur (4) I WRNE SAToEE & Ay H@grist @] qawiae s
CaRT #AIAT FEtd @WiAsleT| FRT Favu 3R FdRdeg @Aer| @ids td FaaRo-aRor AR gama
HeEr| T Stefereh 3R GieteT dfgshia]
qfaaer 3R ooy F sia¥eaey - qet & sfadr @eTol f carEar # spdemiern aur apHifRhT
3RSt HT A WART R IV spEifah - spifah AT & Rfeed ghR; IEca, deh,
dcgd, I - 3% feia 3R o) spifad dies aRares - RAffies ger & aderor, @15
& gderor, drersfoler 3R w3fEa qwes, wdator wr Y, sifady st T geqceoT| spEiforRhT
Attt &1 segvieT-satoen iRy, sraeen epsiiforhy, feraityehr spafifaehr| speifarehr fagerfaar ardy
S FAET d feeor, sppiifae, faderia, ueRes qur wuey federiadn, faderfa fodEes e,
HeAWUT T ITES| Thrh iR gfafRrar-apeifaer & sareansit A sreasedn, spifahr wdfator H
St AT Jur AsaE |

@us I GfAe A=avor
FaTge, Red aRemwIe; e # @fas duye - tfagfas aRves aor addAe | [y oEaar &
e § FA0r ufkar & oRvey 7 affs @adt & geffexor 1 v g@fgica saeiea| @fas gearemait
Td AV & TAGId - EYcTAIOT, Tiafer 3R 3raeem; Feeetor [Ofder afgd reredely dAesieor,
SR T I, IR a7 FR MWd AU, IR gl (Aua Bg) & doen AR 097 | &R g f afa
PR WAENeT, AR Aol - e e @1 upfa, fawerfa emar 3R @das g, o
yetel AuTih| iAo & @eid, veca @ 9RAT ueea, gfdeid siiwers i fReasaar &
UHTAT e dTel R, SIAMAAT HATTR (e, m,ﬁwmaggamﬁ),ﬁuﬁaaaﬁaﬁa
s gonferdt @ 3menRd wfdelle 3iicholet, @fETHr T & HiehoreT| s aehatieni, $[3Mepfaish 3R
Yol HAA el d Emedia qur serfae At & e @fe aawer # swifeah
ehetlenl T 3eToTeT

gus O $UT FT AT
I Td SHb IO FAl T ¥ fhed 3R AT Fger &1 3ga| PIARoT S gishar Ta
gHh ®RUT| HRA fhedd, Ifd @A 3RA fhed 3R AQor: 3ah silfdes, T@E=s 3R geris
fIAVAT| P FT AW VT Fge F @fesr 7 wefas gerd gderor fr gonrdw da g
aUr 3YHoT| e Afehr Hr Afoshar, Hraem aRywaar #r s@uRren, die, foerge, e aur
UYATST HIYAT| EISZIhIeA IANOT H HIFell A HT AT mﬂﬁaﬁﬂﬁwml areca
aﬁwmﬁ?ﬁqwﬂﬂ?ﬁvmam%ﬁmaﬁwmﬁww%mﬁﬁmmw
e Fedined| HRT & A Fgar &3 &1 dfaa= R Ae@oler e 3wt gur
HITATRIOT, GaUT, G&TdT, 3choie, IEEROT 3T FITAT - TEARX YT It H HIgel T T
UThfcieh gTSgIhleel &l 3%d, Udoll 3R Feeudc (3osra)| Ad 3R Rerday Aell &1 gepfcr| Eaeiessh,
T 3R AT 91 maver f aewelish| R & TAT T I9AET difod gaa Aot @ senfos
T HAeee faawon|
Wanedt wfast &1 @fae faaer i smamae e Waufiar & g 3R A" s f
SYRIUNcHS deheiich| TidsT &G & Jcamen3it @ Fedichel & fov Ysaemsdt faftan sra & WAt
gfstt & faawor| defors araver & WAtesdt At - Hu afffer qweid| affdr smfse fAedaror
- s oo

gvs 3 : ARt i
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vHE fAfder T3 & s, Jed aur FATT 7 s Hewwe R Hearhet | AT kAT g Her
ufshar @1 grafAs rEuron| fAfde Soffaamier oAt & ddfta sy odefor, o v
s 3R sdeeihr eavor| fafae Selifaaier oAt & ooia FrREa| ada el
fafde sifeithr aResEms @ Fefa =i #gal FHor awel @1 dane dqeaed | aarees
HYEW (3F@elel 3R §[hT), 3o Hged, HRUT TIRT AR oHele| cdeheiieh PR A Fdie
ygfecdi| HRd T GHE IRAVSTAN T sdeheiienl Hd TSl (AT 37ea3=T)|

seitfadhY - weeT 9=-1:200 3w

HT-F:100 3F
@) o ufar speifad

goifaehr & e AR ESF e eEl @ w@au 1 afRed| @R YO, S 3IH, IUAE
et & 0T, g, SHAT URSHAUT AR FTHHT IHR| g H HY IR sEe AuRer @ faffen
faftrai| fagdfadr 3R Sisrefed ada sfaee vd sas T 3HiaRs dege 3R 306 SR,
UNHATATESH, YT HH0T A FHgdel TR SR TATOT| Geareer i@, qedt i1 HidRe aae,
gedl & IEY IHeeX H Hifh ol F faerer |
@) T YT AR s e

T A, 8T, Feg TENS, HFY Feg I3 AR H{FY, Naar AR RFEar dawem st
3T, ${hU YdSICeh, #hY URHIA Siceh, Felliecsh RET3US fAgid, e HAGS THIUE, HRd & T
wgfr T ey faaciforehy, dirar-faedR @aer (‘W a[uracedn) 91 HIEGAT, Vp/Vs eI/ Selliecsdh alar
3% YR IUEcA/gZEl & A g FtAR TR & v geu faer e, sEu A
Rfarraree feawor & Afos figa, s@dw, dicad oggtaen, oAy wonfodn,  $Ed
qaTeTHT, B Reid, oY 3@, #tgs 3Ee g &Y 3af qaiegar, Y GEASENr HETTH,
gofforafier FAcAE & Jeuier, &Y AV, dgd e oY ah & eia, eume dex, d
Hex, Taor Wex, WWSSN e, T@ a9y I, AHhT faEhie & ofhd g adell 61 S,
Sisdus RAEAEHEN|
en) sifady & s Rafer

Tholl, dacd dUT ¢ F UL, daeY FAWNUT & dcd AfBuve smEslew IR &, iz
sEact-d flgid, wew figid, fhesw &1 aRemw, &y dres, e & &ca e, fase
SN HHRT & FROT TEcdg  Hoegar AR &, soFEew: &, doew e,
SfFcaARRFY 3R s/ soifaes uie, Ffow Anfeelt @wietor, gradh R &, dodr & &
3¢aH, THIRR & g, sriie 3R @t e, e &7, RAffed yor fr @tEest & HRo
Yoo &1 HEMATA FoHead H oreeld FHIE0T H7 fdorgel, Hafghe gda @oead iR MR gd
A-ag, ared Rgiar # afed dRada axeg Rgial # AN &1 Bgal aoey Rga # S
JTURTN, THET &7 # AevvcAs oRedar,aarey f&gia & d&acAs Jore|

seifarehr & dga &, faeq dld Tdd faeRor 3k aledr oo, @ deregdr 3R YW aof| gedr A
R 3R TeIdr, Selagiideice Hr Hifeld GURUT 3R THGUT, HFaded & THU, d3ea7
feufeal, gaftes ydiamor, saagivafes doreaar 3R o, IR W ar @ BT agud
AEGH, SIS AR sEF AT
(=) satfaehy 3chwoT -

3pAuT gid @ Aifoe sEuron, spifadr & T & SopAuT & Alfoe g
HHTSIAT, Tdd 9 HAAd ATSAl HT 3hAUT| HAIAT FHATATT TATH 3HAU FHATATT| 3SHAUT FHEIHT
1 gfaaree 3R 3o Afcad TAEan3t & ey, YWF ISHAUT TATATY, SchaAvl FHETATIT T FafiemioT,
TIATH T FAAE 3R FAdH AT FATUE, Al I FTUNON, TH 7 G T FTUROM, oeg
W 7getad ad 3cwavr, AfAa daw By s & Aesw Reia &1 qeadiss, seemh, gegems
IR Fegr AR Y| EHATecs THERUT & g W & o @iffa JaR [y &1 g3er | @ffd aa@
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Ay & o=y, RAfgy o Hiffaace [T e & 9eiia = are @ 3eeor| Aigd 3R ster
T, FE3HgIesy gamEieE, s Releueedftad, #Ata Reledes Aftew, e dega 3R
SaFed, TR dou fBhdisNerd (SVD), HGd Schavl, IR TT 3hAvT AT, 7| =gee
fafer, ¥aee e (Afvee)afe, Arhars-Adwast fafY, &y FATEAT AT, AAUTH FAEAT SHAT

FEE S EHCTRIUNA, HWhdH GHfad 3R Wieed IopAv AR, seaRees [,
AfRgen3teThellenTuT (optimization) Tehelleh, ScUfccrdeieh TodliReH, [AFeles Ardr=geiics=t fafery, st

37ThaT & 3chAUT & 3T 0T|
ST @ : 100 3+

() sifahr fr afordr ”AftT

fafAd faeawor, dey veatsr (HISETfOIa)3iR deeX Helperd, IWT ToolsR™, Afeds, Hgad
gffees gl $9e doget 3R ot deed| wuH 9 AT FA & W aAey BHiflRe aaeor,
Ay frard (gATse, 3, gl NG Baw) WRIT AT, FRIT ws aew & 9Radd|
Sifeer faeelyor & dcd, favawoncAs A, ok dur diee @RI, ¢d TAdl & HGAY d 3o
HAeaiaeT| Trafas dareaar ffgid, aefos o, THAad,T=a @ aAe [aor ded d@ier
Rgia, Nea  frar| e BwifRge @#exor ar aor die et & aced, 39 3R Fsar aaeoT)
FYLEAA dehellehl & ded, BoRCH & HA SN AT THEST dreleled, esargs qur fuws g
T ThIROT &IT-eT faf & 92T ganT wH HH BWRES Feieor 1 | AT Ao faftry) Ead|
aRaaress @ fAgia :SU(2), O3)1 aifeer =R, dier, AT haried 3R faAY thaeed, dTcerd S
aur BRI Ao, BINIT grawe Fifegshr favavor i aRearcas fafti| Jareds Jur 3+ o7
(@) FSAT AT Td Fegh Hifadr

35T AT & AT g 3a% aRons, FsAr afadr gereaan, dFadd @€, TROT qEAdT, TROT
TAT, ASH T HPl TEATT, HASHIFAIATR, Shailieiehel iR Ivs FAfaws wdraeq qur aréferst
HATATHATT, FFA Foil TUT FSAT A TAMT & WY T JUH T ST o TN HHHIT ORI
dur FaieA @ifegd, e wAt AR S R fAEga o F1 Weid, solsheisr WST IR cofih H
IR s, S9-31EET e, vsa afe 3R sEfaga A, R gegar gafeet @ omy fiear
HHIRIOT
(3 dyq afadhr

It RAgid, argsisl Sl THIUT, oTCold H THIRIOT, THBET HIETTTT H ATCold FHRIOT T
goT, SolgciTeics TATATAT HI g1 el H ool THOT & YIAWRT| TFARR &1 aRedy &g,
Yaehtg defel EoTeddl, faeuds ORT, dYd deshg WRoT w1 WS w1 foge| HAewde @i
BHIRE iR $8ue Tawy, HAaudd TR0l @1 ifas Heca| 9T FHIAIOT, Had T H ol
goiFel HAIAfeH Js@, A HefFed AN MEZTA 7 St Afzgw F, wer d@wegar F
goacIdTATee AR, Soldel Hsifeeh HHTSTAT I Taeratorer 3 AT T IaurRom, dResT e, FHeld
IS, 9T T ohig &fEl A AR FO, FAW GYT &F A AR FOT, FAT Yoy & H
AR o1, FHITh TGS T Goehrg aTFt 7 AR FOT| AATS-[AAE FHIEAAN, Teh AT AL
FT ATS-TAAE FHSTAN T SoFcTAed &8F o7 Racfaffes 3maet & FrRor WRweE, RBTe=
ST, JSEH-TReeol A, Wl WST, alelh g fgya & HROT ISV, THURT ded & HROT
IR TATeHAT IURATT & fov ufaar corear fi 3ufeufa, #vaer ssssa@ed, caear aiaE|
SFeIHTAfes THeTA3 T CEwEE, FaRTec gar F aRecsr ufd, 4 dFcw & Hey A
SHANT-H 32T HIANTH F HFAIT Bles THHUI, Foacsiicd hles GRR, safgech d Adfewd
8T &1 oecol AW IA|
(@)  aREareAs ararEteiT qur safer sifadr

JCEYT ATATRYT, ARV AN, gregeeies FHlAtor, sEseadr 318, YR Ud e,
graaReT H Aifad g ARG §1, IAeRONT FEes, 3Gl aiaiaRer & @y 'R IRvee
avfafsrar, Algd aRdae| sdeeafes WU Jur @ T YER § UH IRPUAH, SUH J<H &
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HIofeh, ATATENUT & GHTE, Tedlallsl Sffdh SIS, T & YhR| aEl &l AR ${cReT, 3MTehrer el
HR IARET AT GER, AT Fhed WUWOT U7 Uereer CRIFCTAST @UNOT| 3T HSe, ¥ HsSoT &l
3T, 3N, § TUT UG &1, I HSol & THA, 30Tl HSolIT Feloish, 3Tl HSol & § T Th & &
rgafa 3R e Fsar & HfAAfAdad| sewe dehafder fwea (GPS) smfa s@urod, st drow

YOIl 1 '3 & Hadel FaTd, St Ned Yoell @us, S Gew Fhd IUEad], St ded Jfed, g
AT geiTd, S Ao fAsures, 399g AdERE Jomel AR qomel 3R 31w
HAIfAHT - weeT w=-11 : 200 3+
HETF - 100 3F
F. sEilfahre wenfaT & (a3 g ¢
seiifashry Tremfay &9, & & fauRd @9 foee, aeca 3R doshg yomfort & i,

fH31gs, THERISS, Toca H Fhfd IR @1 Aucel ~geaia GFreg & Jured, dcad iR dgaieT &
THARIT, MT & 2IRA, MF & A, SR JEcd AN AT IFTURCN, TeTl FEAAT, Tl FeANIN
& fodae e, duear & HuRon, asEeed & fea, Jedt T JEg gehy &1, 3cIrd, e
oo, sEahg ded, Yuehid dof 3R 81T & Fored & fAgH,  Yaehrg o1 IR T H g,
YhIIRIOT HT FEANT AR HRH, qoohd Goredcr AR 8T @ TR G, AT HT Shigdl gahrd
Tl @ 3eIH, GG & fafdes gl & Y, digele & daw, Yo R, RuRdr &
AT e e gew (Fo W, Meelieaor sfagr, HRIARHT....), dahg @iersl, Tgm gafientor,
tRIETfesw iR RueR ey Hiex, Iadehy goE| Thcd 3N gahd 3UROT & [Fgid spdeh
FARTOT & & T IS, Toed 3R Gaehr 3iiehsT #H Frae, gars daehrg Fator iR gaehrg AfsTare
aderor, et wderor, wea AR JEh ser Rewe, MGNTETATRT MR, AT o
e, eh & & foT ISShaReE deue | e v fawfia sreerfadt @ e, dwe 7
ITETSCATIPIART HETTTAT & TIT s{dahied FAGTol T AT, Wietsl ITAT0T, TR HeaZeT
33, rgarfaat & e 3R Adae, srgerfaat fr Asfeer)

. saf¥es 3R sAwRfRE yonfaa -

g & faga ot AR 3% A, StaTer PR gedl &1 IEaURN 3R ATFard, viadrerd
3R g & R sHh wevra, sffagd weer AR sfdemiin g, STl TURicadn gomel, Hifesw fge,
THAT, JoTTel THUY.ESETON T IeToeT, ARAUAUT HT 3eIH, AT IR FAFLIS HHISAAT, A ¥ T
TAG 3R e, ImEW, wrifafady, gfderd smadt goma 3R @lasr gew, A #1 s [Bei,
GfAST TAVT (TR HowrssH) & fow st wdfaront @ sregwRier, fgadad yonfor/segRa/Aeee
gorTor, W oRFEAfe, dUater da$ e, due s, wudicgs 3R e w6,
arEdfas 3N Feufaducd SUH GHETaS fbeid RAffes Sua gyonfadl, B e gormen, GUOELICHH
TAANS-TEVT TOTeN-3eaTe’e[d (Reama) Jomel, TehuATsh 3R divaws gomeh, gars sua fafoer,
THE aFvonforR,gAqe wonfer, $uA el & AdTe, age dud WeR (GhBm) & e
TAEHIGS HT 36 3 IUILRT, STFOTerdr,UhEr 31T 3R Jregwrett & avF yonfod ik Fdae |
ar, T wHTEIATE -

i yonferdiss #Aifos g, v & e, ata & FFw,wEds 3R sar gavsfaar,
AT T AT & THR Alsel, HHFNT FHifd, AT aeAvor vd ufaded, Bfoed R,
sTeT SR, UR, TAUA3T JUR, sl Fdus, divgd qomer & Hifeen Iored, sy A |
P AT & T 3T 3Hefele 3T (TI3RTH) & i |
. e By sifadt (3 @it & Rgia) ¢

I Sifeler & 3¢, dua g sppnfad & Fifed saumon, Juafes Rufaar, Seme da
TGAT & 9T, GEH T, TRITA, STel FTaRIehaT Wr, ster @qfea, ReR ool wfed, gl Hde
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qfed, e gregihas Hdfed, 3mdhiged 3N gFaa @l awor, fAgid, usoniierdr, dyeree
gfsrar 3R fafdes siifadr aroze & Adesr, o @ @t gfous ik gea gfeives ofer, aifdd
FeT fAdTe, dorelier sTeT T IURARN IR IFeRTARTAR!, T T T AUROT, IUTAT g Haer 3R
ATATIA0T, 0 T TFEIT, GISgIhreed & doT W7 DT HTANIT, $STel HIFeTl Ulfcash g 7elfeaen Iqor
ST @ : 100 &
@) o 3R amafore sifadr sk gerdt & sqorent vd weator ¢
WA H Th Folaeld FaicH FUfd, sdage e, TeaA-amele g, gegiei gifaad 3R &

AR & TECH, FTBgIo & Jofl T & fAT GREIRS FUR, W Blgd Al 3R FAEUTAR
e, TiFea W@l $r disE, ta @ 3R 5 F Fufeer st d4, sedd 8% 3R TeH goE, TEE
TIFEIERIT, FAFele YT el AfHRIT oy IHeeile, THATAS fA%e whrg, e, solacliarn
IR sAfAE WART & W T, bea-dsd & Feid AR v BIw, w@a: Awg A Feqgees
TR, WA U IR o wgway, Hiftewer URIET STEEAT IHAUT, X FHIEOL, Iefdlcanl & AlS
3R ST S | A aor, ittewer U, godla gEAEAT THR & Hifdw aqor, SSuA Hr g
#Yd gU fopeed amma:rawqd,nma:rmaﬂﬁguq\&n AT I HETYeT 3fefelleeh JoTell-
Roue 3R g &1 WhIT FHUil BT Gpiar THUT AT Yoht &1T A IFFATRAT, ol TR W FETACT,
Sh-ges, srNfare faftay, aifrdhr gohrr g ifa @1 aefeor, afadrr @l Y s,
BN BISel faWse AMFDT AT IHefdle: HFEI3R Tagehdr & fga, W @isE, e
FavoT, AFAIR FFHICT, ImsaR Rive, aqyd fafaféer, gradr e verma, e |
(@ R 3R st sifadr

Aifoss aifehr o ;- R, TaEY, Ew faeRor, e 3R OARd, aEfser e, -
HHTSAAT T TIRY, AP Tl HAAFTAT TUT ALY FAAAT, ITETEIA, SYRETT FAET, Aol ALl
FT YA, Thel-HUT AT AlGA TR JUaT AR AAT, THT TIFT, Tewl dler, AT & IR &
mwmmwm,mgwwmwm;mm,ma
fafda =gfadea qur @l gfafead;  Aena sot @ aeffexor,  grifds wor (@, e, Fe,
Auer);, U qur |AAT @R, InsEfRue, RfTEan  Se-Ae-fAReAr eefen d@dr e &
aREAAEIAAT AT HOT Yfafhansi & el JfFadl & FueT, AR AHa:fran & I wReor FHa;
[T g I faam|

Terd @ UReRll aUr reyaiiyd o faffiew fohecer gomel, i @eg; fhecd @ &
AEqor & alh; TFEX AT, THQT TUT YERUT Soaeled AGHITHIT,ST HeFel & a3 Agid,
gAY qUT IEhsFeLAlas H g 7o, fafdse ol 3 fAgia; geshea, s, W qur ol &
oehcd; HEIIAIEshed & dcd; Ao WA, SIAHEe SiaRle TUT JANT, 3T dl9 HgTidigehed & SR &
grafas faar|
. fagga gohr R

FAFIRRFH : TMH & A U IHS AN, ACE TUT YIS HAOT, AT Hed
FHEAN, HACRCieay, SRe-HEae Fgd, AT &1 AT, @egd e URoT, Tol 3R adl
W areaefte MfEar & dFadd & g, Soihg 9 e F @ od, ey JuT dFel &7,
A aREATedT, g A F facgaged ogY, IaREerd qeard qur asaer, gfafdesd dur
3ace, YAIoT, Wholeiel & fuH, gEdeld, gEId aur fadde, cosAr # thelld ey, HAewdd
FHAROT & SRwest IR, AR oige U1 @Y AnledH, TR JUr qawy fAegadeg &
& G Ul T Ty, afcrelier =fore, gfaeal aur Afo-#e efeansit & fafenor
. WFERREE I :
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g & frgH, wor saRer afaelerdr, R siwes, e gd afd, a-fawe @y,
AINEY F el qAT FHE F Fow & A, FoR oy A, Sisar ST & 9o, A SsAr BA aur
ool IRAdT Tt g, Siafags aur gRdes & Afcdie qur aifd 1 GO, G3Serel HT sihe
qur Fafase @ aRade, FACT, IRAATETaT dAT 0T Fgd, wha @deres, 3afes afa, s
alele YT WA 3ieTel, Foerar F 3y fgid, eieest &1 aRade amer g afd e qur @
Sl Jode |

sifY - weaT w=-111 : 200 3iF
HIT-F :100 3HF
. Weanifes mavonsfase amfaEer §q smeast spifadr wdaor:

Weaufiar & fga, WaufFar & sfior g & wfrad, gfel, deert gur afeast @
IWRANYTHTT, I, IMIARIOT FeT, SN-UH 13X, SEHIge He, AT 0T TWFeeex, @iasr rawor
(FcTeT/3TCTET FA9T) R UsAATER qdeorEs aEF o gq sAEfeE  qdetor, e,
qTeRON SAeT, AT gomel, YsAARE faeie deelter gars spifaehra adator, wdatol @ 3T,
TET, 31 HAMU, 33 9Y Nepadl Gorell, $dAae AT A gAer, ARE w1 f&@dwe, s
YAt fr ggae, Tl a7
. wagY sty

HEEER 3R &g, Agledial 3R HAGENRT &1 3cufd, Faordr, d9aATE 3R THe Sio S Feeldr
TAg-do giaunst &1 gR=a: gihfde sEie, T de o1 fasS, @A Hgledd, golld, 3l AR
faqeg coet deR A= # gie iR @ell, uruit v seel, gegedt ade AR EREAE, @iets
fAeat i "ear R Jude A gEgieey, sifaRr aderor IR TR0, IEca IR gehr wdaror,
STETST ST FIETOT gART U A IF, Afder dad 3R Ao, Swer H@agor dR adator gfear, swer @
FUR 3R gredr | G gehr Ao, @ dd 9ER, s #YY 9Rehedsr (gredrfifdE),
AT, g o dufeir, Tereryor 3R @RI, AlaRage ggfa 3R N b ggid|
) sptfareht Rgerer WA :

e & faffe g, dufcler @, ofefder wame, eRer s@er 3k safts daweiE|
33 HBIA| U FFCH, Socl haeld, Ifae R F|

fEslicer ftheer i, fheetd & R, Hfder s 3R geRmacdt 3R IR gergfea fhoed
I 3R e REaE fheed o g, 95 9w 3R g% 9 fhecd, YEEROT & IARIEoH Hohd |
T&cd R gahrg AET & U Qeee & q@all, g 3aRse gyah, ordr, sRafea &
Hediched, el T&cd HAPRAYAA, THT TUT FFARX FN FH HAl, €afed qurd odeh [@oater d Fuw,
e et & &9 & SRAHe SONERE) @t 9% et & &9 7 g
) ¥ Haar 3R SNrdew gy

g WA & HA NGURON, Solagiasaicsd ST FIagA, Fol-3gfcd @ & O FawT,
dleaede of, Aua &, gacATafid Fol 3N adeRor & T AT IHid & AT FER TWER
cenfaier, foaffenera 3R qF e #a1, @ Eeged, Neew AR aftwa  vearae,
& fow carear | dtanfass gaer gorelr (Shansvw) 1 aiey, wnfas ser saetEs, 77 iR S
LT, TUTfeieh 3TeT faRelyor |
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®)

T)

M)

)

g)

)

$T @ : 100 3+

3| raeyr sl gerd & fheearsa AR vAThE @UeT: faffed fheee gonferi, w99 7,
fohtce TXTe fauroer fr (I, veg Y Rwierd, THiaT dur souacid A ATShIThd,
S diehl T Jus FAgid, FTesh AT Y Tleleh SN HI AT I[uTacar, fARIse AT 391$
f&gid, gasca, T R qUr FAATARSH R AqTelhcl & ded AT T7d, FAAG o 3R
3N, 3T AYshA O lelehed & TR H YRIEFS faar |
ASIY YUITEl: oBC TFholl[thehelel JUT EECIT HIFHIRTS T AT &f H RER TGY | BFERT aar
IR TIT Jonferdl & &3 THIRIOT | & ook Nd-YAG oeR,CO, oo}, S ool SfFeiel oloR,
3reTaTeS ook |
Ao FAA AzE: Tpiow @FERT & AU g A9 B s §o fasy Ve gl AfFaAA
(FWHM) &fase smsfeer saer ssfaer  §TSes HPAUT & Htd o¥dgR, dieNegseel duT Ziad
HIS, FeThlehel (Gileied & fau ABCD Afedst 3R &fadr wuif¥ica o | auraear gesh, Q-fafeer
AT A Az Afhar, qd As nfFf domg & v reavee 3R b 7 Asers Q- ik
Ars anfehar T RAftr | HifSedher wrsat J9amssH, HIEE UM |
gAFcIae U B
tfaTee fRards (ERiEd, S@eed, cifteey, Hies Ysed fBade, aoda a [end e
fSarder) fSargw @Xwen, fBard JuiEedr, dgfed BU9=sew iR IewEer | Jiicergdderian
Ba@s (@er A, Wiel f3eFed Tassl) IMRAAA TEEABRR AR 3o Iy | fShed
Tehetteh 3R IHTIERT (oeed, F3cd, HFRed IR FAW GHR & Fihew | A/D a@ar D/A
Feacl| ABHYRIR W FASHdeclor IfQFT 3hsl & fARewor vd gredr | 9 uos
TR | Hie feeer, I # yae | e TR i | sifew sfeitRie sderes
pn-p JUT n-p-n IS, TFCBIIT JuT 3MfAsey, 3M9-teg FET,JEFT 3R MOSFET; f3fSea
goaciiaidad Joiel MSSErS 3 A &1 fw, offds e 3N 3%y ¢9ew, WUROT difas
afdhed, afATed HieR Tod, ATSH NEad TUT Beficd Heged & AeS |
SSficar saseafa®, R yonfear 3uae F9voT:
BfScea Offed, 9. Yumel 3R A FEAAT dltoleh Tlhed, Hide diiole dihe, HABSHURT
TR, heereTal SraA, O fAavor, {5 asfee &1 s sane | 3ihsT TAATERYT ddhedls
- %A TYACRUT, FATHAOT TAHATGROT 1S | R Yormel, f8eser g 31er YehaAor, 3udg 9y,
As fRemafae afdena R, Sfhr ©R, Read g 3T ghaAv, 43R Tl R Hed 3uE
YU HYWOT 3UFE YOS, HUNOT 3UIE 3ged JUS, WABE IHMaC 3R Fodolloiied/Hocdol
TFHH Tehoileh, 3-FeRAeT deheileh
FaieH AFfAFa:-
a9 Uifiéehel 33T a9 GeRIH 3o HIMMEAc ToS FaseA RUsiws, Frgeed IR goaad
FAREdar Rgia, Afew sfafafca, Balea 1 oz e A, AfEeR gelilexor | gag smeafa
HAY TEAF, S Hed FAEU o & aifiésa s U amed, g 3fleed 3fe, th aR@l &
3R UR GLaT @7 | AR 5 U dgel GERIge, Mideed 39eR HIHACH, WoR FaHcd Toolsl,
aéaarere fagia 3R i, dRveser Af, wiedies, asa Bise adeee Rgia 3R wdf &
Mesd &, I Ta, WA AT AeliFeni@se Bgid, TheRer & IRfAS B, v Rwed,
aiffige dew at 3yEAAYA, NRwved aidwed ged THHGeRe fAgid, fPue |ifegdr ey
Nafea Rewr Awfaww, Fog MM 3R B Feieon|

WA & 9297 - | (3hefieh IaT) 200

T rafdar -

IMETHRON, $ifeh o1 YA F A TUT A T, Selaciioln SHoAfthaReIel & YR W dcdl

& geffentor, mgfAe ST ad GRof, wE, @, & R TF s & dedl & AT JOTH]|
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gy AAR A, [ERAT wag, WANVEN, e dUT ddee B A Qg sdaee
WIEAAT T 3G HOMcHSAT| TH, 9, & 3R U6 soeh & deal 1 Afed Tgiadi 3R gofeh IJorerat &
Marcit ggierdm| gerelicie Folel, dlfcash Toel, wifcaeh Yepic, Yaehtd IUTed, heaerd AR Hefern
TUTUH, HIFHISUT HGEYT, Ueharad & IRade i T Ggicdi IR T Jiadsee Haear &
W WA, T sadh 3R O sah dedl & HOU A Fgcaqur Affe 9 gssise, gose,
HTFATSSHIFAT IFel, TGl T & U T fohar fafshar|

WHfAS q= U dUT GG -

I a7t IR e, Pisr sequra A qur sk @A Sheedt # amaat s 4
YavT Jofl quT Yaurafddr, a9 fasa, Wl fgH| o A Q| Hgddisihdr S dfdE FlEE,
B 3| FAST §i5 BEd, IAe difded Reia, gsfissae, drasdsm Rea, deaae
st & RF IafE o, §fs Tew, & gAT god U YT HONHAF FewAdt| HAG H
FAURT, 37eTE Foll, 3eTg H FRET| TI-ATC] & v FIFSeR qeeon|

HASThdT ¢, Aol AT T anRk g, aglr aaur aur AF¥T oaur, afdd &1 3Fa-aT]
fagid, wrlisee qur urelisee oileed, Hide Fdaed, 3 AR @1 ESTATHEr AT, JArsl
HEl, SOMANYT IEARSH, MR TUT ICHSMHR AT F FERIHATIA| grserst qer| arfcash
SY| g4 gl I JUrEdRe [TaRYURT, wTels, 3-Alesh dUT Fareis Jurfddr |
A ARFT FT =T -

FaTeadt, gfafharcasar aur ¥ uifica | Wfas ARl garr dRmsee aur ey - SHEAsT
& FEGERL HUROT e qUT 3¢ [AYUT TEEARR FARR HiFCrdsl W HREA  Fiafnar|
3rehTeiareh faeeisor & FATS ATl U 37k Hged FT T@IScd JUNh| HIGAT TUT Y GRTAR Fhecd
fthes [gid| Jrscsfeliy Taelcas AR & dHehaRe= w1 fagvse oty soerk qor aqae &,
e 819 TCodRoRIA Foll, Jaoel Foil| e ¢or f3weidle| erg-fodis aifser) srscepsi ittt #
f@oar aur o §Y qUr GHAU UIgIHT & ST HIEAT W 3o Y| IS qUAT ThUT dahr
A, THiH AT & AT THOT qUT GHIEGHR dohT FA F WA 3% FgHed| HHA A,
TIFIERIE A58 aedd, dyd-shrelr @haAvlt & v @wa s, odvsa & geri-tarafas
HGU, AT FATATIROT TIFeT|
HFT &R gfafea

3T &R HT FTURN, faeaa gomelr & f&grd, SRes-alil I 3GeRom, 3Far @ TId &,
g3feler faa| afdw 3auRon, vead Jedd aur fivg & 3Fd &R, Aar e &R el a%
s, I & T |
srgarqor qur RefFw gfaferar

o 3cure fAegid, @\ 3mae gsra Ehed gfafear & dqfad THEERT 1 3T geder
ggfa, As Rewa @ =re gdeorsaed @aemnt | weg, Eed [@Qse & 3m@eihor qor
aREde, EaeTcHS fa8rd| ST T T dredar, 9y fdg W e f9era, e geeh, ARoT
dedl U 3eTeh 3ol o Yeiry faera o, s qur sedaReE gfafkard|
Ffas tfcas i :

Freffeled & fAT 18 goel gH aUT $Hd IO, AScliBed, HTASS Ul 3 Mffe
ST F gfRa| utd-aur argey AfE JAT 9T Fekel & ATUROT 3eER0T| UTd-3elfthed SAfCeld :
STHIST oauT, BRIART |
AP TR :

AT AEcw-a Asd, Tofdas 3 AEd, ®AT I ASd, Feolldcd A ddT HAlftchad AS|
AR T, & fAgia, aifhr sfafrart-feee, w=ee quredee gfafsad &g @
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dehetter| AT wHEfAE & & 7 yriffE adei, e fhes Beacdiemsaies dreR, eqafada qur
SSR HARFTSA-SNTH Tolg, SSCBH, HIgedlsed dlld, 55 CSH & fAuRor, RAedoee FHscddras
e BFedl

TH - sdid & dcq :-

BI331SS, Hoeholl TUT oshollsel HaT YT & §ISSISS, GISSYU Soll, TdoIdel TUT STl
Sgfcedl, U aemer & eid, NfTA qur A #1 W, 3% [@EId sgagr aur
STANTTS ToY, Tfodhed dUT TRH|
bt - sdlF & dcq -

Jadt oAt & HEw A FGHE 13 YT 14 F dcdl B JolllcAS HEITA | AT aur
dRTSgT AT Toshell Aol SRT ETSZIESH| HEIZS U1 Bellaihiaed & [F#ATOT, JOTeE TUT dehoitehr
reforaT aur ffasa 3R Bfehed & Xuacas Rl
2 TAT UF sdAlF F dedl F AT

goIFCiioleh HethIAeT & TRUET H 33, 437 YT 581 dedl H WHCT Jolell, dlicash Tawd,
grfeaeh Yepfd, AU Foll, 3UATA TR, (ST IO, FHeaT @I, ThT Td gaehia Jorers|
TF Solldh dcd Foagiad HehREN, HRIAF Fafl, IuTae T WAIaS  Jar i (3cerd) W&
# fAeAdr, JAASsH & Yo TUT TR e, dAgsH AR UiFearssd & @ Joie, dd=gsH
N AT (T IRad fAfr g@arn) sfauw vaw diffs g2m . K2Cr207, KMnO4, K4[Fe(CN)6],
K2[Ni(CN)4], H2PtCI6, Na2[Fe(CN)5NO].

T 9o 99-1| (sifas W) 200 3

afasw Rgia va Il srawm-

AT sraeer : 9 A, da @ afa g, doa 9o &9 aE, afa Rga @ & @gar &
Feuid AR Sl &1 TUEAIROT, Socadle e 3R AT YAET| AFadel Hr i f&Geror| s
Far aaror, g & En, € AT TFERR 3R Ae-Aiead JfAES, Fell & SRR &
i 3R A i AR 3vAT H e arwar i AT A gES Ty
At aropat F1 Reae Ak aafas i

fararers SR, faees dear 3R ATy god 9y, Qe faude #1 3gfd, e fawee iR
W0 &1 ¥, aredide A4, upfde sgagR & G @ fau, gdd €eh,UUsgSl dUT TANNCH Telled,
gel ST aTellel HHARIOT R S8 IOTadT ofafol, fadueiicssh €T & Hdcd| dof ST arelol geienr
& e # fedueions foadis, o saer & e 3R fede asfae e $r faevan ara
aIg 3R OIS FoT|
7d HaEdT - gdl & A 0T IR 3Tk A, FAE dqrd R faERfad
B - BN IHTEAT & 0T, FHON H R F T, s PR H smuren, e eea wgfa,
S| A, aqufas sBae &1 s, PorElaw, el & dcdl & vawsydr, R Bwveem,
g e foge fafr usfafe, fear sequra qur feeedt & dfda
ISHAPIQE -

SSARITART & Ueal T IRHATT, ISAFIADRT & HF JAT 390 [qieH| SRY Fged |, ISAFIAHT
F 9 g AT B afre gfaadt @ sl gonforl| sfaie 3si(y) aur veraddr (va),
At 3R @Y F i w6, w, g, u AU 3R AH qun @ msaiedd g uisaeies aRfRufadr e
HFT FER AMAS &, & v gfdach aur srgenaohy gonfol i a1omEr| S[o-goe qolis AR Schaor
drg| SSAEAR & GUA fAgH ST 3guaeT|
SSATTCRRT & e foraer &1 3o ¢

Frefe T R sHHr Greaan, [Fieg v () 3R gHgices B (TH), [em - gHslecd
AT, IATIAS Teaar AR gferar fr waenfasarn Taraf@s aegan, gerd g Jerd gonfaat
FT TS TG, VAT AV ot I Fodfd, A-areforr & aifdsr ameaar gl
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ssATafad R awar

Isw AqeFd Tt & TGY F TERATAS Teowadl, STARTAR AT 37 AT qar a9 g e
& WY gAd IRade| [eH-gea FAEoT| AT H &TOT HUPRAT TUT STUTHIRAT TR| FEAAT & fAw
357 aifaehr aRTEufar, 3mr sea &r Bl | 3var aifadr ave giva gfafear | awgar R qar
A Few gFa 35 aRaddl Ke, Ko aur K, # aRemNd, dee gl & aHemie qur msdHier’
sfaferare, o Jeforr &1 Rigial soaconse Foaer 7 3mae & aifafafar qur afafafyr o) ses-
gFhol HIHATROT |
IHFA &R aur Remas -

IFal U &Rt A IYfAS IaURO, IRefATE fgid, fAeras gumel &1 Rgid, siees AR
TS AR, Fiedy HaURUIBT & A JAfSH HTURCN, 9T WA el T &RT &1 A,
STl faergell & celehRoT fAase 3equaieT, 3Ieietor YT, STl & 3Tl 3cdre, YaAmT, JieRiee
forer 3tk 3t uraar gfeRtuss Rt @ gfadues amdn, @l @1 gesensfad|
IR Rga srvueat F faeae

ot &1 ‘Frefieiea "Juradr, T3ec HT A, aTSverd HT HUET Hdelde, RO Ud TREon
g faemaet & Fauds # g qur fAw 7 Fl
TS Feerfadr 3T 3T

gfafranait & e aur uEEdr, YUH A T G wa gfafranst & POr X @ga qur
o, e FA gfafwan, gAwar 3R e gfafsare, sfafssarst & swa R, am smafRa
gfafshar &3, afshaor & Fofl, afshaor & quiRtufa, afhaer &1 3cha A9, sEafdesn RRTE #1 g8
3R gfafrar v & e afea afas gEeenfas gsng, gura RBgid vd d@wavr saedn, gfafear )
F1 fagid, 30T gfafsand|
frenyor 3t TaE WA -

AfoAde 7 SRR, Tsae ASAEH, Hesed dUT R ARV srsares, disdr
AT g &FfAURon, STy 3SR, #@urd, dYyd el 9d 3R Hua ®uiidcd, dgd arfde
aReed, #g g f3csle, Adew, oid & TR & gids faur|
a'g?l'm?f:

Hlelehcd:-hITIhT TR, TARISE ATelehdl TUT AT ATehcll, 3T+l & Facd faeudeT &r
3T Areished AR e aTfcrelieldr, 3fd TefehRoT WX HAT oUT AH U dleished| HREEaTes
TN [TH, STS-goFehel [Agid, ATelehed AU T 3IANT, HsFeIHICH greeie=a el dar fafer
CaRT faTYITe HEar &1 FUROT, SAFERATTA RGBS & TohR, HIRIA ITAGhAT, STATE AT HFd
Far A gRads, HRAr aRadat & AH 3R AS TR0, AE HIRAAT|  IF-RIRAAT/ZAFS,
Teoerdl 3R sua FuRoT & RAgidl digor HIffEnRt F geR, g7 SR TGerdl| TAE SoFes
aur fegs & urEar H FURer, Rl asued| IFAER JUr B, Fedel [ Afdd
&Ed, wafAe, fgdae aur $Us HIRASIT, §TROT T §IROT &7 fver)|
Hler W -

hp Fosid RAgid 3N soaciicie TWeFer HT FFulde EIET ¢ YUAFIOT Foll @TUROT Hl
rgic| faeeol aur IR fafeoh aref earT Sedfsia Must & e/ yfafefTa qur T, Sael &bt
ING| HTTA F A, MY@- SRR w7, o & Ave dderd & v Fod s @aa ik
Feas N A, By WEAE ik & T gATT Scued FReT 3R STFT AT, TFRrAHed| hier
T 3(EEAT| Bler TA&r Fiafshad| va3ns fagea i afadhr, H2-Br2 9fafad, tUrde &1 SEaR
[

FAEH WA

TRET-HUT SATCHBAT, BT SoliFesh AT HiFUed FT - 3 SHNSeT IRbodAT| TATheersT 3R

TRIdegel| AT Faer, 3Afed qomacar! gRIARRTE yarerh | AifSeor esA sf3usvs geftetor:

23



FHtHToT Y yefa, ader Rt & d@afaa vd sas @A ieheaeed 3R tRiadeys & Hed
Ol & JefeT|
TS F Afew Rga v segyr-

goier Heafesh UMfBvere ot R ARt fr Hd gfafear AR St & e ot @
A A |3 H Ul 3R A ghR & Tt & /@ 07 H Foll, Mafceh T H
33TH, gTSsieolal U &1 Teel, 3o Selaerl AR H golarcas Faeendr RiSs dex-  Alsd,
T aH, e, e (@3t &1 eI auracar, e oers @ FURer, Eedias
gfaedras & v | fEuRAmias o3 H wEafds FUFERAT WUROT gRANS  ifHeT His,
T AGH, A F| A AT & @y 3fd 3ereer & @y Afdse queedr 3R FEafdes @
e
g &t Ve

golFelfale HHAUT (6-0%, N-o%, m-nx and n-n+) AT & IRYET H FsHFd I RTINS
frufaar, e wme, faarms geamar BRI sef@s Rive s Rve, fear fiffs g gw
RS THE, gIFANPAD TG SAfeeT IER0T| HEHR T~ H0fAH HoaAl & FoeA, g FaA Hr
3w O-H, N-H, C-H, C-D, C=C, C=N, C=0 fFamsit & sech 3mgfa, aquracar secdr mgfa &
T FX U HTh|
9t T IR FeFEr-
W, FfAwa Rve, gl b effegey aeffeser rafies aur sE3ates AT TATANR 3Tadd &7,
SHATARCH, SHTEeH |, TAaEd, fAffed yHR & el & 9REaRe 3T Rufa, sfaeaida
Seaitel|

TR TA-97 [11: 200 3iF
- & faRAYUITeHF TR 99 : 100 3&
g IruRa AFCA® IFEfAS TEET:-

s R T o, Trfee aur 3 Hdee, goeteiie, geereierar 3curg 3R Hiee
T gerTd GAACEH HT gAAMedT R AT HT JT STel T 3Tl GHIG & T ofqor grseifarrad
BT, gty &1 33t s Ao, Rffed UR & Iw qur fRstasT T
HRTcA® faearyor:

Ay fhgid, wHeor fAfa, aRcAs siwst @ oRuET & aoEr Eerdr & 9on|
TgFNU Ud foheed fashrd, 3aeiuor Ud 9™ H@eluur  Jgetal dr YfEHROT Ud FeTeld | Fellchd
o @ 3aeiqur Hfaua AEET fedl Fekiss & 7 & Hothe AT & 7 A Tgafaad iR
SEfAYUET ToaEar A & 9 H Hfdhd|
FAoeTROr 3R wEfAE fAreEver & T aeEAE # 3wER

ol gd g AT FAHA & Geholel FI ciehelieh, SI a1efell 1 fqeuesd, STel 37 3R Todhell &
AT 9gR, Na,CO;, NaOH, Na,0,, K,S,0; F &Y HAShIdd HeMhH Ui (had IRiAS faar) |
g fFeaor-

A 0R, Aol & it yer, 3nuifas fAeaa 3R Aee 3R 39F 379 dau| wafAs g
gfad Aes werd| Affes geR & cmee fagid 3Fd 8TR Tseer, B, UG drcaadAiesd
TG Hhddl & YR 3F-8TR, UG HACA-3IT Hhadh| & o 3R o1 vl ganr fFson &
A & A, ofg, dH Adelel, AT, lF TS & GaRT & AW & el
HFA-ETR TFAA:-

Trdelifes favelvor & Rgid, T vfis i o4, d ofis-Feer 30 ufdsd gl sadideie
ST, TfAs-99-g3hey 1 sFddee & AURUT & fAv wdar eged, §8ehed I W1 aRaded A,
3T §8heX F TIA|
EiFad ergee:-
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IS & fAgid, WHATHE, sSREE, 3IEd g 3meS3Eeid & 3|
grefrRraTHE:-

TRIRATEHE & AF| & 3R 3T FoifFea sageisd| AT Soidels T AT & [T
T Soldels, Wl & ATaRed Faed & AT 7o soaeis| fafdas AT seaesd, Tifes Te AT
¥ fafdae fBeacd 3R T ffAea gawcs| defeedl A & eqyaer dvg 3R weliss &1 e
grfRrEASS A FuRer BEd 3t aRrERrRE asera Satar Wew Bafeae, sfafsar &
THAdey TRl &Y 0, erseel e, fasarer sifcatdg, fSeder| Eihed doha [eia  afeher U
sy AR feert #ifew g5 carge BaRwd| WEiaw TS & Iy
FrcaFaHIE adde:

FIECAFH TITAT FTAATHATY, HleClddol S TARAT, ol FaATor eris, dafésr veleq,
318, URATSH IUTEcdl, Ao AT & HY HECAFH, $IEAT Aigd WAl IUEAT, HIAeTel B
TR |, T TS el H Feuld, IHeT FIFCAFH UolcH & THIE, Uihdl & Hed Hoelead &
gIEeAA HTHR I YHITAT TR dTl FRb, PIFAT F3hed HI ST BT & v Z3hed, 2T
sge fOfd garr  osee, §% dur  fSrcemdc TRowd, e 3T Feeew, fAeor @1 aseud
olfFefadl, Arieer AR B-mf&he voicd, STl HiT HORAT & ST & JhRIcHS AT, Vsis #
AeNfRae 3R AHRA, FAvelar iR i &1 Baor, - See fortusw seinss Hg2+ 3w Ag+ aur
HIATSE & Y T2 |
fredyor i wSEmA fr [

FIACHTH & Ao Fgid 3N Fefiaor| oA HACEHTDT 3R TF /A FIACEATHT & A,
g% WeRAT fafFas e (H P LC ) 3R 3w fdas s@cemd, (G LC ) & Rdgidl 3ma
IR PIACIATH |
Ti-RfSae FFFHT:-

ga-RfSee FFweY & Ao feidl odrcd3R &1 e g sudnr @\ geeeT
FeredFerpier Hfewd FuRer ARer 3w I AR FEeR, dfer T Bewx
FaA R ik vafas Teaeda wFHd

3ol TAFET S ENVUT FTIFET| FolH BleHed & HAifos RBgad g aReedar v
BIETHIEY & AT Teed & Hifow [gia @ gRebeua| vuwd & die fafdes Hs-#od T T uE, &
St T T vy 3K S vuved| e ST torg qur seo fiF teg| g FAs T (HCL) 3R sdedrs
f3Tarer ofg (EDL)| Tuug & yINT gl atel [Affiee vy & fSeaed| [Rffea yor & sexniy -Afcad
ST, THNTIh STIHH, TIFcel ST 3R TUOH & Shal3s FUR| Frdfeieh faelgen| ATcHS
Tahali-thellaxelsT a fafr 3R A= 3ifaRed dadis| tedr 3R torw & fov @Rw aiftifsas 7]
TUTcH® R AcAS aRINT & 3fuaivT| WRATUER 3aeivor $ qREaRe B e AR cole
Ichote TFerHdT|
fedyor & veg-y fafe:

IRTT TFIY Seqolel A, TEE-Y FOFend, ey Bheee AR vraY reRiw A,
sog faftr Fetor, fheedl qarT TR, 3euaeT| Yoeq &1 f#1or, 7ore disd, uicas Td AcHAS
A
gusfaeadll FUes TATGHAT TIFCIEHIUL:

IR&euaT AR &g, Torear 3caod, IRTefos T T &1 39ghT, AeIer-THaAg gormelr, 3mIsT
o, FaOIT AT AoV, SAle/aT 3T BeFey e YR $I Seihide-TaFeEnas 3R
Aol FAFSIERITTT STIPIAS, FHAATRE AT 0TI SeIHLH IYIANT |
ferst, gl $1 ATt 1 freayor:

Gferstt I 31T H 3T (i) CaCO;, MgCO; T 3reidAse & (i) diedse &F Fe,0;, Al,O;
3R TiO, (jii) 3R II@RZE A MnO TUT MnOLHT AT
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urq a e a3 &1 faRAwer - (i) s # Cu a9 Zn (i) st # Cu, Zn, Fe, Mn, Al @1 Ni
(iii) 3¥9TT & Cr, Mn, Ni 3R P T (iv) <89 #ed & Pb, Sb, Sn.

Yarfeas iR dfeas cuEl w1 e

aRe, g Td Ggiforad wersier| 9gifordd Scuel dr fafdse Eca @ favesor, defifad,
sfrey qeToT, Telleigat g, aof fAeiRor, Fam3s carge, OR caise| Sfor faefRor, serdielietor qomaedr
(cfds 7 39 &) W gulian, defoms 7 oz AR
T AT FF F1 FAQAVOT-IE, FEeAT, A FN IcUCA, T hARIACH @Rt gadHe AR 3ifaH
faQeryoT

ART-§ (Fefad WREA) 100 3
Aifes FefAF WE:

gsfaea woma, TG aUT G Sl gfafE R dofaRE dfsafdr, sawdwEew R
TFANHBISeH, FHEfhe=d AR Wahed (FUBcd T FfafhdicAsdn)| Todhed, Tohled U7 Tdhsd,
Tohedl &I HYAVUT T @A GfARRIIcHRdT, Tohed &I ASchel HF FolloTallhol HI Tl |
TRVUT HT AT AT, solgifthfafes TR gfafeare 3R areieRee gfafkar (@Remr g
3CTETUT Shadl)| TLAYUT HT TTAT [af, 3ardr, 83y 3R Todhsea & yfaeams gfafkarg|
IR Feassa:

s & toeew - AT 3R gfafhare, Sl Geever # @A & woled & 3y
ATSCISlTYRe Fafae Aiffn, WAfes e A e ufaat & iada w6 tosies waeer
& HeAwur Y A vl wuaeor Y ggae T (Y, g BRI, AfNTed qrareiHse ey,
grafAeh, fachas Jur qied THed #1 de, WARE wiew & dwever & fY, tehed 3k
WAReE vy i IS JusA gfafrard, doii sEeifags aaul & Bedfes s
aifser 3k silfae aor:

gl 91U THgid: gTSias/Sae #iI 3aURoT, 3l (FIeiReeopi fed) sp3, sp2, sp, C-
C, C-N gur C-O wumell & «ifvser & 3nfecafad| svsfFead wema, «08 dieREoies 3R S8
RIS, TR orrd, 3fefellc @1 TR SeAfeiaer| tH 3 fgid: A & 3@ aur el
TR (i) vHfos afdea gomelr (i) asfrfos NMfeca gomer (i) s¥ed gomer | WS ST,
AR T TATARTRE &1 gawa #1 et | siifaw aon v gf, s @or, wvEer S S
& dedl & §1us 3w, 91U Tared,mp/bp AT EfAYdT 91| GTSZIoTaielel S 3SHT 3R FHalel S 3sAT|
wosia 3R wefaa wfafeare:

-t TE3AHARNGH, Uedld Tdedd, Folold Yiathrar, RfAz ufafekar, afea ufafear,
AAANTSH, SeAIBA, FeAloRT Ufafehar, ASHa T WHRRw yfarams gfafkard- soecifhfos -
wgFIIhfoleh 3R deollgrd aRT Wed HT AWSehel FAEYU™, YRS, el SN1, SN2, 3R SNi
FfAfhan3i-ae= & W W =gFeli3iifthiern Jfaeamae &1 RO, ~gFebEd, o 7o,
AT | SAFIBISEH AR, wgFIBged AT HRIiSFHed|
Hfauy fafranat 1 @ a7 ¢
THATT| INUABR TFASYT FollddsT AT, #ARQA-vge 3R et 3Rk /5w, Buew -3mexx
EIGIERI
gaaer wsfefas gfaferam:

ATNFHoR 3MTdeel FHEI, T & WA Mfdeed, 1,3 qemssa, 1,3,5- Farde, Teord
&eeH, ThuAsT T & Qlsihioe Tfafhansit &1 aefintor, gsars-gihdd WER dae 3N fafe
UHST JUT Hlekhiaswa FAfaal & dea Wrasiefas gfafkant & carear | fiedr 3t Baeer
It (4n) TUT (4n+2)

FefaF yfafFar waET:-
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T3TA TSR AT (F) Floed Heclde SUST &I TPT - agx g fagy awst &1
EISSSTAA, ETSSEReAA, S HaAl, HABHd Ufafhdr, el 3R N & T (W) FEd ¢f TeA
AL dIsH # AT Al fafepar seifaes i & w30, Rsw, swed Asesed, @S
Rosieq @ gowanr, Rouifewdr gfafkar, afesr gfafear : (1) schffmee gfafsar wasfefas ik
Trsferforeh gonfordl # selfAwers H1 TERAT HIATT Fehfdaerd # R - oAt qAT gihde
Tl THAT |
FEfAF FIFCEHL:

SIS TIFIERI: T oS dUT el HEAT Iigfed T SIS, IHNUMAE Y, Huel rgfead H
wfad e aTl FRE, IEHR FagHIcy, FEfAS A $H gfcd odedm adm Faer &
AT |

W FAFEERd: IR=E, aivor Fgd, WA H1 AYE, HAGE, TRANT Hispies
SIS & TRINIAT THFCEhIT YT, TRIH, HAHCIES Fraiiote Afaren Tar WA e

TIFIRR_AIATeh Nollid EIFIEndr:_(Fei 3R Fee- 13 NMR) Taer & A q@fas
fRre: NMR Rvated &1 SRS dor Iaafas Rive & wnfad e arel S8 ges, Rua-RusT
aZQﬁﬁT13C—1H-1HWWW@W1H-1HWW1H-1HWWW
Hieas

aE_TeeEhdn: Hifds gl TR0 #1 TEHI, FAEide JHRdT, JHoTde 3,
AT BT AT |

STersTfaeeT: 200 3
T F: S F W, 3uieafa va fawor
gl WY 3Tl STe; STl & JhR-HIEIBNRG, sgdiamsd, #Avfesd 3R Gqgdr ofer; S deifiareh °sh 3R
3H% e, ol AW, TET HT o Tatl fware-giedr, grereyan, faftse wita qur [Aftse 3raemor;
ST @1 STt fIeRoT; a FERT Siel 3R aRYuTdr Siie; Stel Heth faRvansit & 3eaR gger &
FafferoT; SToleyd; STefefdl ol aaffentor; STl ke affe 3N afeiel affe 1 HehoUallU; STTs[d &
RTHACT-IRIFIA 3R HSROT IUTeh; ool &R IR Wedifes ade; s T qur WsheAifes qag #
3aR-Ted; RHIEH TUT SaNT &TAAIT; STl T el AT, ISeNId; S, Hoid W Hd+lias ud
SIMHIRET THIT0T; TSR Sosal; AR & SoTel 8F;, HRA & SF & &1 ol faere; 79
A GICIRCEREEIC]
HET-T: I FIssifoTd
Hoter varg &1 fAgia; s/t &1 s 3R 38 oo, gaereer aur Gies # qReEgar #r foreior;
STedl & AeIA ¥ yarg; R, 3R dur WIe vae Rufaa;,  od@fda, seilfaa ar
FARAAT ooyl & STedfd WleX &1 Aedida-ad, RBaw, Siea 3R awed & [@ftmn e
ArsfoT|
HIT-T: 3Tl JHwawor R S & FT F1 fasor
AVl HT AN MAh TUT STelefdiTialeh TG, $[oTel IHeauWoT H gT HAGa T SHBI STol S3TRIRERT
AT HSAIAT AT, FAgr i aefagi-sehde, Afad, o-fdega aur e ggicadr, i &
T3 & JhR 3R soAeh fHT0T HT gglodr; F3T F1 EBomeA, [&GhE, IEREOT dU GHARER; SUHE
seitforhrer eferar, 3t & Wit faRvarg; qu adefor-gg i, st favelsor qur s
HIT-T: 3Tl 0Tl
St & siifdes g [ g e gAet & AT auEedr & AES; $sTe AT s F
AMhehel  TENOT, R & faffiee geei & $oiel I[urdcar; $oiel HGWUT, Wepicsh (Siiard) 3R
ATl HeNeh; TauNT STel & HAILUT; STel $aaieh IeaqT=ir & WA ISHEH|
HET-5: Sl TaueT
Aig & P, Gelel, T TUT N HEh 3feTor FHAEAW; $oiel I ifcales AR oeTel Telol; A &7
A HoTe HAEAN, YSF AT FUYSH A H T T, ol FHUA W Aoy IRace H THS,
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STl THY & HAd TAPhrH I Hehouall; HoTol TaUA-3Mqct U&T R AR 9T Jaieed; asl Siel el
3R g SToreyd YAIROT; HAGT 3R STl 1 HIFA UGN, Tl faerne|

1.

gRfarse-||
3FAIgERt A1 AIR® vd AR Farey qlan F 9N & RfAww

fafees sefieant & glawr & ol geiRid fhe St € aifh 9 98 31eqA o & 1 3mfEra
IN® TR & § a1 A& | I Rfaw warey e (Afzwd wvanfaad) & Janr @daa & fov
o § aur S 3eicar g1 fafaaat &1 UiRa =gaas 30emsit i QU &7 Rl o 3§ FReg
9laTeh GaRT TaEY GIT 6T fRar ST dhar |
JUTN, Ig TASC & & A AT IIRT fF RT TR A Rfevcar dig & o W far &= &
Ste fohdr off SralieaR T Tipd AT IEdIhd el T Yo7 TAGHITEHR g | SoaArh feegier Sof
& AT dael RS &7 F 9O ARFIA & AF # gel F I F WA §U FS &G o
e & Seah|
Rifrcar 1 garr 3rlicar & fav 3mfard @ aer arelr e afien & uiRa aqor Rfecr
qdteor enfAe gt | Rfehcar e &7 ST had 31 3FAGART & forw fRar Srwem S ol
F HAUR W AT T & Ihol G T ST
fgfed & fou Aofl spd=mioen, spiifoeniae, TR 3R AUl Hidss serelaaE (darieen-dT)
gel W fAgFd ¢ Ty SV A F AT I oY & O 3Eleart & AGRE R emiRe
e 8% g AR 3 @ tar R Ay 7 g Sew Pgfed & A carads W e A7
ST USeT T HHTGAT &8l
AR (TTeisfeas afga) snfa & 3rfieant 1 3y, & 3R oI & N F RER F@U & TR &
AfSHd S5 & IR Tg 919 OIS & 718 ¢ 5 a8 3eAlcart &1 qem & AN & & & S 6
WER HEY & IHhs TIH HWh 3UYFd GA 38 FAgR A ¢ I Foff, e AR B & N
H RwAAr g dr g & fov 3FAlcanrt & 3R9drd & (@1 e AR 388 Sl & TFa-Y el
TIRT| AT A & 91 & S5 3FAIGAR I TAEY HYAT IATYT NI HM|
3FHIGAR & Fg faad [ftr F AT e - 9% 39 S 3aR &I R AEUs (¥evss) ¥
30 YR ofdT A ST fhar Seen & 3§ 9ig 39w F 93 W IR 3TH a9 arw uisdl &,
giat & e A fREr R RER W A us 3R gF 9o 3rhs d@er @eT gem AR 3@ ufsa,
sforr, 3R Fud AMEUs & TTY o gEY| 3T IS A IW ST difer BT T TR (ST 3T
g0 odd) gIRGice IR ©F & oAl SU| &g HerAeT 3R 31T TS & S & Aar S|
3FAIEAR T BT A9 & TR 30 TR §:- 38 38 Aifd @1 har sean & 38 qid 53 &
IR 3ER HoT B & FW 38 g BT F o & [ 38 Re o9 Swn & s@dr sl
fRART 3HA H (2MeBT salS) & HIUT (SFHINIR Ufed) & 9IS o @ 3R ag Hd FF ol &
e o St o 38 SEATS (QIRSIed/Cole) & I§ S ST AT e fhar S 3R 37 R}
& @Y e A T SUan| e 56 a1 @ €A @ A 7 e IO AT FW BN IR A
fhT S0 AT A9 TATT & &S of V| dd 3FAIGAR F Hs IR I AT ol & forw svgr e
AR wA ¥ FA AR 30F § 310F $ona AR 7 Res fFar srwem 84-89, 86-93.5 3mfe| A
Reprs X T 3Tely A F ReaT (harere) F Ale 8T FT AR
Ay e &- 3ifae vy #@ @ q@ 3eEfiear X e 3R BTl & R A1 Se =@mge
3FAIGAR H golel fhar ST 3R I8 fhaliama &, 3mar fhollameT a1 39T 3T Alc Agl Sall
EURY!
3FfeaR # For & T eofed T & ER T el yds S &1 aRomse
sfafafaa fFar sreem)
(1) THAT (STeReT): AT AT AT AHIAT (VEARATAET) FHI Tl oRN=T & v 3FAgar $ir 3mar

$r g S Y Seel| IfE 3FEAIR B nEr # Henue 3rar weorar & Rufay & & 39

Aar & o 39T §1 Fehell § o 38 AaT & 3R ] AT Swam|
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(2) =S vt (fasgarer vargdl): efSe deTrdar a #ta & fod & g & ot i Srwel | vk
T BT AR B g@ly Aordlh B AR | TcAh AW HY HAIT-37eT Srd Y S|
10. WA & T4 3@ &1 FAoR (7S IS Taofel) 1 A =geias dar (Afeas fAffe) & g, g
gAF AAG H AfSHa S5 97 & 0o 3@ 7 JoR ganr FAfAfaf@a frar sreen, w3ife I8
@t B gred & IR F Aifors gaar @@ gewete) S |
THA F T HYAT I & a1 e Ngorar &1 AT Ae=afaf@a gem |

T #r e e #r e

6/9 3IYar 6/6 6/9 3rYar 6/12 0.6 0.8

11 urx Ripfded e @t 18 Thae g0 gt wiiRy | duriy f&e 3efeart # ehRed 3R
Rafifgsre 3fe afed 6.00 21 & e RobfdFed @l § 3¢ AW a1 & @avet A S =@iRe | &5
AT F (3cTeT INTAATHIAT T TcgaT UTAIERI) SoeRfed IRade & fov 3Fdlgar & s
HM AR A FAFFeR 8T TEY § 9 3FAGAR H Toey DT fhar siem =ifge) afe seafigar &
Fad NPT Hoerfed aRada &, STFT ol [FA1 ST Ihar § aF 3FHGIR & a9 d TEl 8l
AT ST Thdl S deh 3FAIGAR STl sTal axal ol g | a1y i Siaerfead aRads daer aRB #
g 3R gare faia 7 § 99 3FAcaR FF gaey (he) aiffa frar S anfiRe |

12 Topfded GuR &1 A fhed - =edAl ganT, Fecde oed IR Ribfded ToRT S oI,
HSATH, IEHTS SIS |

13 Afdwer AN g@arT |t 3FAIGart &1 wesa gdaror faar e 3R aRons sfafaf@d fFar s

14 FeR AoA-
(i) o= #Aeg & 3Td AT FHoR Aol ufaT & |
(i) PR Taster T ST TR gl
(iii) & & IS ArfereRr # FURT IFER oeed & TR & HHR R T & ggarel Iz AR

IR st 7 gar @fe -
&.9. I T YgdTe] & 3TdR A5 | &7 I8l Hl oAl I8
dFg AR 3Fgar & T B gl 4.9 M 4.9 M
GaNE TYN T RN 1.3 fas 1.3 faa
TFOUSR 95 T 5 dFUs 5 ¥FUs

15. el Hehd, g¥ oha 3R O 7 & 3T O 3T oo Raferare & ggae o daivesis sl
s & | RgRT woel &1 sEaATe foeg 3redy Aerelr 3R AT i Sl 3ugerd deet A fe@mar e
g, @ FoR fasfel &1 5wl & fov Soper favaw=iy Taegn Swn | siafe et st 7 & foredr off
T ST F WHAT F @ GATT FHST S FHAT § | Heg ol AFGT H FgT IFAGaR AT U S
Fel 9N A9 91T AT A Gl & aehr & Sfid A Sl are|

16. TR & (Fres 3w faew) : T & & o wogw Ay (Fehces AYs) gamr & Seet| Sfef
TH S T AT HANSTAS AT HGEYOT 8 a9 TR & T WA (RiAe)w feiRa frar smeer
| ITAT Tfee 817 arel 3Fdlcar & fady 913 & gHeT der fear smoar |
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17. T (A3c saEvsad) - had QAT ATAGT H oEa WU i ST A ®T F TR A8 g
Talelr 3rerar 3N A REE 7 ¢ I T A & AU A AT ke AUiRT a8 § | ARFAT N =
W Ih CFE o g SN AT o Fleh IT 3FHAcaR &I I HAX & o 20 § 30 BAele & a1g
s fafdy ST Hr ggaeT wRaeR e et Res aa & 3RFR ar Ser afge | 3FAgart
&1 ENYUT A TR 8 GAT fAART ALl AT AMGT W 3T W 3 faar fovam st =R |

18. e &1 deorar & feet 3@ & v - g s 377 ey ol Sas aRvmEasy e &
&I FH glel T THTGT &1, HI 3AIIAT FHSAT ST AT |

19. HIMI=A - SIgT alr 3@l Fr Tfie FT g1 SR § a1 e T evrar FURT TR & & a7 7 &
I 3[ITAT FHST ST |

20. Ueh 37 dTell IfFd - Teh 30 dlel egfad &1 g &1 fegeran g &1 S ¢ |
21. gyt el T (STSAper) Tfe IaferdT ¥ |

22. 3rAaR, 38 aF e & Flr & FROT 9gel WoT W & Rl ®0 & 300y grr = § 39
Afgder 915 arT avgs Rl giHarasll #ae g diad Ag #1 3afe & g7y f&ar S aehar
¢ 3R 3 g ST & AfSEHa a5 F TEeT T Tqd R o @edr § e Afdwa &S 7% o § R
T 3FIGaR oe wF aifae ol 3Ef & fov oRA sdeniee wdator # sdetes, sifawiag
IR Al AR F o S8 A Fiave sFafaaEt (@ee-d) & g9 dr Seer 3R sgdr
N & fou mavas RAfeca AWEs avd & for § dF §efd 3eficar & Aftsd a8 g
RfFcah & & Tary 9 fFar a7 asar g |

23.3Fd S (eI UW)

sols MR & T H 915 39a7 A0 & T o)
AT AFHHAA BEeroe IR & 3Tl S HATAS AT 5T g6R §:-
() 15 & 25 a¥ & gar gfFadl # AEd so95 YR ST 100 + 317G Bl 2
(i) 25 a¥ & FW H Y a FiFadl H AT sols  WR & vl A 110+ e 311G *H
A 79 e daivos @rs gsar &

Ry e g B9 & & F 140 THUA. & IR [{Eefos R R 90 3FIA. F IWR
sraforrea WeR &I Afeayr AT o afgr AR 3FAlGaR & 38T a1 IRT g0 & HEY H HYeA
Fead TT S ¥ Ugo OIS H AT F IFicar 1 3Tuaa H W | 39aid & @ f RO I I8
off aar o AT fF usige H (TFEScHT) e F FRUT soIs WX AS FHT I drell & AT STHT
FRUT HIg FHIfAe (3Mffaw) AR &, 0 T3t AFcT # g &1 R 3R soacinfSaanty ST &
IR e (Fead) & @ a8 a | @1 aEh ke | R s sefear & arg g ar F g &
IR & fead haer Fad AfSHd a5 & HEm |

S8 YW (IFAGE) st HT allr-

AT Ry arer AT (FR HAAHER) R AT 3USROT (STLHT) STAATT HeAT Afev| frady fovear
% SIITHA IT GeRIgS & Ugg (AT doh I&Fd Id oTgl olAT Aifgw | A3l dar ar orer g 2t & ag 3R
faRery 3@ o R 3R IRH & @1 a0 NN-Tgd otee AT # Wh & aed o g qr
38 HYW  HUST 3dR &A1 AMRV| Fh H F qU HRe gar fAshrereht dra Hif 63 1 3t & 3ex A
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3R W W AR 30F e fFaRt & Fger & AZ T UHh AT &l 3T 3dR Hh o@lel dIeT| $Th &IG
FI3 HT TEY F Holl X FAST T F oI AT dlfh §aT 9 W e FEAT BT X 16X o e
|

Plgell PN AsH g UFA (I3 MEN) A gET-aST H el AT § IR A9 IEF IR AT
TEAEHIT BT gooh A AT SATAT § AT % & AT o @ H% H 7T 200 3A.3H. 3.5, gar iy
STl & 3R 38k dlg sHH @ R-R gar Fehrell S § ool shifeh tafaal g 3 W o TR W
AR & HicH T gar ¢ g AT 9eR aAdr §, 519 3R gar f@erell Sl ar aor eafard gaare
g3afi| S R W A A AR ST GeArs g3 Aol eaferal geehl gl g8 A e WA @ Sv Ig
sTaTeIfas MR 1 sols URR HTHT A1EY 3G 7 & ofr wifRv i % & o THAT F garg W &
o aiererr gfar & s AfSer o gl § | AR QNN IS Feh S g ot % A qf gar
fAerel R Fo @ & g & @ fhar sme | Fef-wsh w6 F F gar Hae | U @Red T
tafedl Fors uschl § @ iR W ¥ e g Sl § au e T W g gehe g S § 39
‘e F ST & e g Ty § |

24, qlierss & 3ufRAfa & frw are 77 & o odiem & el wifge 3 aRome Reers faar s =nfee
59 AfSdhe A5 I FRET IFACaR & 7T A THREES ST @RI AFH HT T I a NS 3@ T
TEo3t 1 glET M IR AYAE (SRETE) & aidh Reg AR FeIol # o A9y §7 § Ale |
i 1S H 3FACAR 1 TR A (TSHARA) & Farg, I30ET AfRed fhead & w®uss &
ITET UIT T 9 3FACAR H 5H AT & WY e AT # FhaT § | SHA IR e (FAYAG! Alel
st §) € 3R a1 3@ Fw & Afzma F N @ At v & g a9, Sae g
3ETcTer AR gAETRITem Fr glaure g | Afwd fAdve ®ess  sofg PR ey ¥ @A S ol
Fellfeerel RUIC (ATEReT IL1aToT) W@ 3R 39 Ruie Afzwa a1F A A gom 57 W AfSFH S5 v
e a1 AP T 3ARA TT W IR gl | gAY g W 3FAgar & AT €1 & aHa &g
3fEAd gl I AST gem | 3 &y & ENT WA & T I8 S™Y @ FEhar § &
3Ffcar & Fg &l d& 3eader # Q¥ q@-@ # @M Sw

Ify FrT F IRUTATTERT FE AT 3FAGAR 12 gFY AT SEY HUF gAY mfad o=l S ¥ ar
3HH AT T & d9 da 3G N ham ST a1fge 519 a6 38 s0a qu o g smel faed
Iforees RifShcar sgaarl 1 FTEREYAr FAUYT YEd e T Tfd H dRIE & 6 g%l & a6 IRTY
UHAU-OT & U 3@ R & Taeyar 9l fr e anfgul

25. frafaf@a sifalRea aaf ® sae fGar s afge -

1. U i H Yehe 3uar qof agaaet | afe freddr 7 sgaaer 30 sfAaer o g dr IR el &H
GO T HHAT gHT | & faw Qg |

2. aIAT FAT 7 89T T YoeT 15, | Ffe 1000 & 4000 T &7 30 T Rherddt & gt 3w
Sa# saor 77 (RARer ©s) g@rr | dF & ot derelldhl aT IR-Aehellehl gl YR & HAT & fow

T FUR TG ¢ | pice i
3. Qeca  37Uar AfSAo €8T & (1) TF F AT & g F § ReFafas dAvaa 7 B &
Rrufas AraT B ar AR 3TUR W 3T Fe f ed Rfsaar fr

U ¥ gt Fa & AfSieter a1 377 g arer 3sfieant &
ITYR T T 3R O e 39 | A9 G = e
4(2) & 3T TR fRar ST dhar © |

(2) aAT FAT F AT 1 Tieswh By gl W 39T |

(3) ST FEAT F ool B 8l W HEARN §T & 31397 |

4, FT & Th AR A/ 3R & (1) fFlt T F1T & AT T FH TH IR T ATCIS Hadr @
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FECTISHTAE FE-AH A0 TS ol &1 GER il § H-A HJUT T Sl HECTIS
HIAET gl I deilehl dAT IR-AFeiehIgledl YR o HIAT &
o I |

(2) @t 3R F ATCIS HRAE dhetiehl wF F O 39T afe
foraly o e &1 S@oT I o Y IYAT foeTT IR GUR F
30 3fAEa & I W IR Teretiehl HAT & o Ae|

5. T80 {@eT aTell ahiel 3T fHAT | deheilehl e IAT IR dehsilehl Elal Yk & AT & ol

IT/fSAT TR fehaT aram IR T 3R |

6 TR FT FATaT Fr gz Faeh (1) ucde A 1 aRfEufadl & @R Ao foar Smwen
fywant (@ Bwiad) ata |
37aT 3TY WA T i ot (2) Ifg a0t @fga Arage ITERoT fOegA gl 9X 3Ty
YeTgsh Telfoleh G | T H 3ARY |

7. it 3iR/372aT TR IF (Afe|) & | (1) erffer 3iR/3mEr TaX I3 &1 Siol yeesd gem aeg
SOt gares gam (2) afg 3marer # IcaVF Fhadr TegAE g ar FEART §9

q AT |

8. F, a6 RN T (SUAL) F | (1) Foa IR FEARY §T F 3T
gooh YAl HUA TUE W Gl | (2) gordt TR 39T |

T
9. IERIaT HUT IT FHT AT I IAT ITRAT & d1¢ Horar 30 3TqeT &
3o Bl W Ay
10. | @A, &h AYAT I & Stedod | (1) IfE FroAwer & aaw o g ar Iy |
aw (2) #T8 AT H ghaTge @ ar AT

11, | isfer Orelr YR T H 3ARY |

(®) 3FAIGER A FE Y Ieor oS usar § R 3ES Fe A Sl 7 2 Rew a8 § ol
HIeT T GRS g1 o 3THT T&T FieT AT @Ry & Sl WY | I Foaod T @ A Follsl Ao
forar (3mere) a1 RIANGT U8 & STaATT ¥ & T of 3FAGIR &l 30 AUR W AT aififd aAgr
fohaT ST G a1t o &1eT T SIART et arel o & | Rifercar wifel & #Arled & O @ ey
H rafaf@a Saery & sy § -

(@) 3FHGAR el # gholTdl/gholldl =gl &l

(31) 3TF T 3TOT gTeld | § AT =7gT 3R 38 g 9= & oy T gl W Aol &id odl &
a1 FE (ST e W U aial F S FEST )|

(8T) 3TN BT FI FAGE TS & AT Al 3R SIAT Hrhr Heldl § AT AT AT 3T Gl AT B
8k & a1 +Tel |

(3) 39 YT &7 IS AR § AT ST

([@) 3@ I=R AT AN

(@) ﬁm@ﬁﬁﬁﬁmmm(ﬁ)mm%maﬁl

(ST) 3Tk 391, g WY Fr dege 3R Gy 3T § a1 g7 3R 3a af&ar wer-Hifa TadT &9
¥ fEerdr § ar =18 |

@) 39 FE AR caar & AR § A1 4T |

(31) S FeHSd AT AT a AT § |

(@) 39¥ FEr 337 a1 ot A & [ § a1 787 598 FASR 5T HT 9ar o6 |

(3) FRIR O & faemeT § o 7

(3) 38 FI FANT (FgfAherer) Aer § AT 7|
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26. TCT AT Bl I hegl VT AN &1 TaT @, Seg AT RIS 9ET0T & MR W
FET @T ST ThaT &, & [T oIy o7 ITmHr qfeTor sae 361 3FAeaRT &1 fFar seen foieg
Hafa s-famel odiem & 3ifow w9 @ wwe BT fRar S
3FAGaR &I qIRE T9Iar & aR H Fealg TR RAfscar a8 (Fafd 37dicar & RAfeaar
TR T arel) F 37eFeT 1 A 3ifas geml
S9 FE AW Ao O 38 gA-IT F 39T & Ale Far vl ARed e o 39elr 1w o
& WfRT o 3FAfear @ 3afaTd cetarqde Y& A STUT gse T Hewae § AT AL |
feeqoft:- sFAGart & Aarastt & Sl § & 3ugwa dant & foaw sudr degar w1 FuRer = &
fow g woere a1 €S Afdwa a8 & W 3¢ o e & FS g 61 ¢ fheqg IS
AR T YA &5 T S H A0 B e H FHIEA F HEY F T U A0 GAOT & 9R
A qHeT 8 ATl THR g &1 & HHS Ueh 3ol I ST & Fhell &1 AT AT 3FAGaR
FI 9UH ASHA a5 F T a9 f d@ § tF AT F e A FET AT GG GE
AfRRwd 5 & A T FeT H TFT W AR 7 fRar srwem
IfE gy A & AT i T Hr THEGAT F R H YAT F FT H  3FACIR AfSHA JHAOT-IT
Ier FX df 3 YHAUIUT W 3 glid H [aar A8 fFar Jwen a9 g & 396 defaa afded
QfFeATR FT 38 IMT HT Al AT g 6 Tg JAT-9F 0 qLF & qUT AT & a1g @ far amw §
& 3Ficar g @ & Qai3it & fAv AfSHcd @15 @R 3T ANNT I I fhar s g
&l

AfFa a1 i R
Afsere TaToT & ARG & fov eafaf@a gaear & s §-
iR Aegar (Wreaw) & faT J9aT Je ot Ress @ Feofta 3efiqart & 3mg 3R daresre
@ 8 & fav fersy weh =@fgvl
et T afed @I dieers afdw 7 ot & e dieg a#sm seen, Gas ek 7 aafeufa @ER
a1 fagfad wRerr (3rarsféer 3uid) #F I8 qwedt @d & 6 38 15 0@ Al a1 aifw
geeraT (S1f3el s=widd) A€t & fora® @8 39 a1 & AU 39T g a1 368 39T gl A G
&l
Tg 910 THAS ol AT fF AIAr & Uy ofasy A off 39er Tewg § e adaa @ R
Afshe qlieT F Th AT 30T R FRIX FAT 9red FHT IR TR @gfFd & 3eeart &
AW H I 7 Bl W FAT @ U AT AHSARAT T Akl & | WY & T o A W for
ST & Tg 99 dhadl e’k HRIX AaT T HHaaT &7 g 3R 3Ffear H7 3EqPhd el H T
3H gl H g & Sl AT Sk 3EA HIg T AW g Al dhae HA aRIEUfE # AR
FER HaT H dTE q1=T 747 &
Afgem 3FAgar $r gfiaT & faw fFE A s/ A Afdwd @13 & woew & w0 F wgAfad
STeeT|
S 3FACaR of-faei/aeras of-faeel iR &iass ool e (@i @) qur @gres -
e & uel W fAged U Suar 3+¢ R & I HRA & a8 HR AT gem | W
3HAHAIGAR & AHS H SIS & HTAT Ad TISC FT F TFd el gV b a8 81391 T & fow
REEEIC I
AfsFHa A5 Hi RUIE Mt @ar anfeel
W AAEA H Safn HS 3Efcar wER Far F Fgfed & v ey R e Srar § ar |
AR W 3Eh IEHR U S F HROT IFAIGIR H GAT ST Fehod @1 Toheq AfSher a1 & &Y
TS TATS &1 38R AT AR AT feAr ST Fehlr B
T AHC 7 STgT AfSHer 913 &1 I8 TR & fF Wi dar & fav 3efiqar & 3oy gaw S
arel BIE-AET T (AfSFer a1 Afoterer) g@rT &Y 8 Wbl § g AfSHha S ganr 38 3N &
FUT NFS fHAT ST TR
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fAgfad el garT 56 SR & 3FAiGaR # a5 f T giRaa B a7 S5 smofeq a8 § e
T T B AT Al ThH gE AfSHd A8 F WA 30 Ifdd & 3uRAT g F v g #
Fefaa wfterr Tads g
i S 3Ffiear 3EUrl dR W 3T AR I ST o gaRT gdel @1 Hafer uRoEar S5
¥ F7 OF AES F FA A4 g aewl AR A & 9 F9 guRr odam v ar
3Ffieart & 3R 3 A Ef & fav sreurl dik woarew aiftd & R gfEa & fv s
Qear & "oy # 3ar F 3 gfFaat & v s § v oty sifaw w9 @ fear s e
() 3FFAICAR & HYUT 3R =voT :
e AfSehel TAeT F qF 3FAEIRT F fArfafad 30fEd weede &i afee AR 38 a9l g3
IO (BFeRAA)R §EARR el AT | o 6T 91w Ale #, 3feaf@a aamae $r 3R 39 37Agar
F FATET T &I AT TIfRT|
1. 39er 7F qu ford|
2. 3N A AR Sed AU FATT
3. (F) FIT T IRG@T,IGaTeN, T, APMAUS Selollia 3 & & Y snfa ¥ gafoa § e
N Fe gERE F FA QAT & | G A ALH IR AT | IR IR 7 A @ O 39 iy w
ATH §dTU |
T 39T HI Ueeh, Teh-eh A glel dlell s GIRT JER, AMAAT (FlvsH) &7 dGa01 IT
s 1T 93, Y& ¥ T A6, g, o B fEl, vs fT S, dqor & R, wEew
wiREER g ¥ |
(@) T gy X FIE AN AT gelear, THEG FROT AT W A Wot 9T g IR 37 Afdwar ar
HfSieher Seitsl fohaT 14T &, &3 & ?
4. T HIH HF FA AT KA g@ FROT A BRI fHeA B 3RAr (F9649) §5 2
5. 397 9RaR & T & Feafat@a sk &-

@)

1 2 3 4 5 6 7 8
s far | 7gg & | waE fhae | e feae | afe AT | g & | e MU fhce
Afaa & | gaw ss Shfaa & | smsat Y | Sifgg & O, | @o feRalr Croll &
ar s | R | SR Wy | ey @ g | IR g | A | Se Sifae | e @ g
g AR | g AR | IR wERYy | R, 3R A | 3R TR | 3R § 3| R, 39 3
Ry qg & | A HaE IR g @ | A e g 1|3y 3| AR A &
Fr 3EEAT | FROT HROT FROT TWRYT  #FI | FROT

3T

3% Tgor fhe AfRFH A5 7 M wdew Hr g ?

Ifg IR & 3cak & A & ar gav 6 fFa dar/fera Far3it & FROT Ig e H IS A2
Tt el arelm TIfRERT @il AT ?

& HR el AfSHer A g ?

10. AfSehel SIS T qleT H1 IROMH I 3T TA™T I=AT &1 IUAT IR ATCHA & |

11, &7 39 A NipfdFed @oill a1 o Toil &8 & gl/adr |

afg &,

Fe: ea/AE/aY
IS IS Forll & ThR & aulel i
39gFd @ Scal AY Hafeaddw SRR qUT faearE & AR H Ud FE § aUr H U g@anT &
S fordr gEer # f S i ar el d@ora e # gue & AU FfT & edda fedr o
3TTAT A SN IR AP WHER & Heddid AT & AT 3=eg A Fikars 1 amf g |
SO I g e Agcaqol o A U A€t Smeem | A Wt & e faRelr off wem ol

© x® N o

12.
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F TR A § & H{T S arod gaar & § a1 Rl Agcaqer goer & Burr § ar &
{aATT IE HY & Sua|
3FHICaR & gEAER
Al sufeafa & geaer
S & eTeT
gIa-1
(3FHEER T A1) A qRF qdam Hr ARRFT A fir RAE

qHAT A 3T AHT LelE)
gryor el 3T Arer
CECH e (S 3dR &)
golel # glel 7 g3 IS IRade
GINEICH
BIAT BT BT o
i) O G T
i) TR T BISd W oo
oadT - Pl qE FANT
AT -
(1) B Ao,
(2) AT o,
(3) FoR TASTT T &IF oo ar.a. qra.
(4) e & &7 (Fres 3mh [BST) oo ar.a. At
(5) WZH T T oo A A,
(6) T AETOTar (RSI3Ter TRFAR) ..o
(7) BfET ForesT & T
gfSc &T daTordar A b foar | A T AT TR Mol Aervaras
& &I AR ara.
ara.
98 Fr AR aral.
ara.
gIeRAIAIT arat
(cgad) ara
2 S
FleT fodreror oAt
ST A ST FIeT
pIEE CIENES
gidt & gred

@A dF (R eeH)- o aIRE TWET0es W T & 3060 & hdl 3AETdr &1
9T SE § | A I o § Al AT B 9 Gk & -
. OREEROT dF (TR )
(@) T 3R 3 aifa 3mEffEe ofer)
afa (@) :
T3 e W
25 IR FeIT Sl & g
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10.

11.

12.

13.

14.

15.

FeIT Sl & 2 & a1
(@) soI8 WX RATP ..o, IR DA = I
36T (Ye) BT T HErIdT gferar
() gaTRT AT 9o : SR, oo, '{Dlﬂ' TR
(@) (T) TFAA I
aﬁwm(mﬁm)aﬁwmmmm

() ar fem@rs gsar &
(@) 3UfEd Toca (TRAfhs AT
(3T) Togae
(T) AFR
(3) =recH
@) PRAFT (Feq)
Fa7 39t & T # 0@ P15 9 € 59% FRUT 9% 3" J9T F Fdedl HI FETHAT I
faTE A & AT 8T THAT § T FAT oo, ¥ fav gg et § |
RregofY:- Afger 99t @ v gem 7 I Tg grr ST § F 9% 39 gHY 9Rg qedw

1 3Ed AUF Hafr @ wiach & o fAfFgw 9 & 3gEr 38 IR dk W

38 AT 9iffd & fear Seer |
() 3737t o1 TP Far F v Tareeg aRetor Far ar § 3R a8 39e Fdedl w FeTHdar
T TRER fAale e & T T yeR & A9 g = ¢ 3R 39 R dar § Qv ey

Fa7 3750 fhes Tar & AT § |
feoqufl-| - % Pafef@a &= St & O Bl v & 39e eoguft RerE )

(i) e F HROT IFART T T 39T

%Ccrtrl’r-llH}Hzﬁwmvw%aﬁaﬁrgé%lsﬁwﬁméﬁﬁamaﬁﬁﬁﬁw
Ig TeT TFEY St & RO 3a W e &

TYTeT :
IEGICE

gEATATY
IETET/[ACTI/ACET
Afdwar A% & AT
qqT -1
egdt F1 Fya/aon
1.379T A1 o (98 38T 7 )
37T & gTaeR
A% 3ufufa & geanr
dI5 & HTTET & gTAER
AfSHa d1 ganT 0 Seen
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oot - F 31 & g Ay ST & Hou Arfaf@a i Aot & @ Bl v &
YT feoqult Rewrs Y|

TTeT -
fetter : FEATER
Hegar
&
qcEd
Afwa a1 7 AT

gRfarse-111
39 TET & YR W T3 gef & faw ol fr o7 1 § 379 dey 7 dfgea fFaxor

1. HRAT i aefearor

(1) sqamforen/sggifcientde T g=iTde, Tog-H

(@i & o g av 3edicart &1 ar a¥ & e & fov aRden W e gen | JHaeds
gl W I IaT Fors o S Fehahl &

(@)afdreT 3afr & R 3Fgar @ ufvetor 3R ReTor F ET FE QU HET gEm 3R
8T JUT IAETOT ITH Fe gl oif HATH IIUeRT garT fafgd few e |

(30 AR =TT |dator & fAeiRa ddeATeT

4. HAF UG UG & ATH Fgufd  ad=TATeT AfeFy g
1. G CRICED %.56,100-1,77,500 10

2. aRss ga=nfes %.67,700-2,08,700 11

3. HEMETOT ST %.78,800-2,09,200 12

4. e (319 %.1,18,500-2,14,100 13

5. 39 HgiieieRren(31fa.) %.1,44,200-2,18,200 14

6. IR ATAGAH(31f.) ¥.1,82,200-2,24,100 15

$.H. oA Ud UG F A gAMfa  aaHATT Aferw oaa
1 safifaentac %.56,100-1,77,500 10

2 aRss spsitfaientag %.67,700-2,08,700 11

3. arefreror ssiifaentag %.78,800-2,09,200 12

4. fordera (1 ) %.1,18,500-2,14,100 13

5 39 HgTiieRren (st ) &.1,44,200-2,18,200 14

6 HR AT eran(sgeitfae) %.1,82,200-2,24,100 15

F.H. A UG UG HT A FMAT  IqTHA AfcFw oge
1 g, %.56,100-1,77,500 10

2. aftss w@refag %.67,700-2,08,700 11

3. 3refreToT TETEEfae %.78,800-2,09,200 12

4 e (Targe) %.1,18,500-2,14,100 13

5 3T AT ) ¥.1,44,200-2,18,200 14
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(P

(7) PR @RI FAG-HAY R EANRT fhe a0 orcff At & 3qaR wel & 3waer Ist &
YeleATd I STuaf|

(3) War 3 aHrer qAr Geed H oA G geN S WHR GaNT WHI-HAY W AT He
st gur Rfde dar sfRFEr & saf@a &

() EHR GaRT FAI-HAT W IO Ay #fasy Afg (G dan) Faee 7 3feafaa
gt & TaR wfasy @fer #r erT @y gt

(B) AR s adaror & gt HfUFRAT 1 AR F A1 AR F TR FE FET I35 Hebvel
gl

2. Fwag e a8

d3Moeh o (HiSe STsfae), FHE &
fFgFT & o g av 3Efeant it ar a¥ &1 3Hafer & faw aRdlem @ @ glem| 3aRds gl

W g HIY 93 o S Hehalr B
(@) FT aTer A5 7 ARG daweeT

$d.

o gk wnh =

ATH/AEATH TTET ddAAT Afeaq g
dafers & (Fferss Sestfaaen) %.56,100-1,77,500 10
deferes & (aftss SreRtfaae) %.67,700-2,08,700 1
dafas & ¥.78,800-2,09,200 12

e faces %.1,18,500-2,14,100 13
&g ¥.1,44,200-2,18,200 14
et %.1,82,200-2,24,100 15

(@) WHR aRT FHAI-FAT W MG fhv a0 ot Fat & @R el & 3Tack st &
geleaAta sl Susf|

(@) @ar 3R HERr U G HT AT GE gl S WER GaRT FAG-HAT W RIS Ao
oAt qur fAfder dar sRfAgaAt F safaa &

(@ WWHR GaART FAI-FAT W AN A dasy Af (G da) AaEe 7 sfeafaa
At & HTER HiasT fAfer &r erT oy gl

(&) Feord qoter A F T FFRAT & 4R F A1 HRT F T F AT I3 ehell 5

(FYIET TH. ATTH)
IGEYED
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MINISTRY OF MINES
New Delhi, the 21 March, 2018
COMBINED GEO-SCIENTIST AND GEOLOGIST EXAMINATION, 2018

N0.4/1/2017-M.11 -The rules for the open competitive examination to be held by the Union Public
Service Commission for the purpose of filling vacancies of Geologists, Geophysicist and Chemists [JTS
Entry Grade Group ‘A’ duty post] of Geological Survey of India and Jr. Hydrogeologists (Scientist B),
Group A, Ministry of Water Resources published hereby for general information

(1)

)

(€)

4)
©))
(6)
()

Category |
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 : () Ministry of Mines, Central Geological Service Group ‘A’ Rules, 2010
(i1) Geological Survey of India Geophysical Service Group ‘A’ Rules, 2013
(ii1) Geological Survey of India Chemical Service Group ‘A’ Rules 2013
Category 11
The details of posts, in the Central Ground Water Board, a subordinate office of Ministry of Water
Resources, Govt. of India, to be filled up through this Examination, are as follows:
Name of the Post : Jr. Hydrogeologists (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

A candidate may compete for any one or both the categories of posts for which he is eligible in
terms of the Rules. A candidate who qualifies for both the categories of posts on the result of the
written part of the 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 so that
having regard to his rank in order of merit, due consideration can be given to his preference when
making appointment.

N.B: (i) : No request for making subsequent addition/alteration in the details indicated by a
candidate in his 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. Hydrogeologists (Scientist B), Group A, CGWB in the
Ministry of Water Resources shall be strictly in accordance with their merit position in
each category and number of vacancies separately.

N.B(iii) : In case there are common candidates of Geologist and Jr. Hydro geologist qualifying in
the final list of the successful candidates due to which some vacancies are remained
unfilled, the Government will request the Commission for a Supplementary List to the
extent number of unfilled vacancies. Vacancies remaining unfilled ever after this due
to common candidates in supplementary list, shall be carried forward to next year.

The approximate number of vacancies to be filled on the basis of results of above Geologist,
Geophysicist and Chemist Examination in GSI, Ministry of Mines and Jr. Hydrogeologists
(Scientist B), Group A, in CGWB, Ministry of Mines and Jr. Hydrogeologists (Scientist B), Group
A, in CGWB, Ministry of Water Resources 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. Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Water
Resources reported/notified to be filled through above Examination, for candidates belonging to
the Scheduled Castes, Scheduled Tribes, Other Backward Classes and persons with benchmark
disability will be made as per Govt. of India rules & regulation in force.

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 in the manner in
Appendix - I to these Rules.

The dates on which and the places at which the examination will be held shall be fixed by the
UPSC (herein after referred as Commission).

A candidate must be either:



(a) acitizen of India, or

(b) asubject 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 Ist
January, 2018] i.e. he/she must have been born not earlier than 2nd January, 1986 and not
later than 1st January 1997.

(b) Jr. Hydrogeologists (Scientist B), Group A, in Central Ground Water Board, Ministry of
Water Resources: 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, 2018] i.e. he/she must have been born not
earlier than 2™ January, 1983 and not later than 1* January 1997.

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 - 11
one{ﬁgiil cal Survey (1) Geologist Group ‘A’
(i) Geophysicist Group ‘A’
(ii1) 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.

(i) 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.

(ii1) 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.

(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, 2018 and have been released (i) on completion of assignment including
those whose assignment is due to be completed within one year from 1st January, 2018
otherwise than by way of dismissal of 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 st January, 2018 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) Upto a maximum of 10 years in the case of blind, deaf-mute and orthopedically
handicapped persons. up to a maximum of 10 years in the case of (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.

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 (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 age concession under Rule 8(d) (v) and (vi) will not be admissible to Ex-Servicemen and
Commissioned Officers including ECOs/SSCOs who are released on their own request.

Note IV: Notwithstanding the provision of age-relaxation under Rule 8(d)(vii) above, a persons with
benchmark disability 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 disability candidates by
the Government.

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

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

School Leaving Certificate or in a certificate 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.

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 application, he resigns
from service or his services are terminated by his department/office, either before or after
taking the examination. He will, however, continue to be eligible if he is retrenched from the
service or post after submitting the application.

N.B: (ii) A candidate who, after submitting his application to his department is transferred to other

department/office will be eligible to compete under departmental age concession for the post(s) for which

3



he would have been eligible, but for his transfer, provided his application, duly recommended has been

forwarded by his parent Department.

(9) Minimum Educational Qualification

A candidate must have:

(i) For Geologists 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.

(ii) For Geophysicists 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 Chemists 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 Hydrogeologists (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. (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.

(11) All candidates in Government service, whether in a permanent or in temporary capacity or as work-

charged employees, other than casual or daily rated employees or those serving under Public Enterprises

will be required to submit an undertaking that they have informed in writing to their Head of

Office/Department that they have applied for the above examination.

Candidates should note that in case of a communication is received from their employer by the

Commission within 30 days from the last date of receipt of application in the Commission for the

relevant year examination withholding permission to the candidates applying for appearing at the

examination, their application will be liable to be rejected/candidature will be liable to be cancelled.

(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 Written Examination and interview/ Personality Test will be purely
4



provisional, subject to their satisfying the prescribed eligibility conditions, if on verification at any time
before or after the Written 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 -
(1) Obtaining support for his candidature by any means, or
(ii) Impersonating, or
(ii1) Procuring impersonation by any person; or
(iv) Submitting fabricated documents or documents which have been tampered with; or
(v) Making statements which are incorrect or false, or suppressing material information; or
(vi) Resorting to any other irregular or improper means in connection with his candidature for the
examination; or
(vii) Using unfair means during the examination; or
(viii) Writing irrelevant matter, including obscene language or pornographic matter, in the script(s);
or
(ix) Misbehaving in any other manner in the examination hall; or
(x) Harassing or doing bodily harm to the staff employed by the Commission for the conduct of their
examination, or
(xi) being in possession of or using any mobile phone (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
(xii) Violating any of the instructions issued to the candidates alongwith their Admission
Certificates permitting them to take the examination; or
(xiii) Attempting to commit or as the case may be, abetting the Commission of all or any of the acts
specified in the foregoing clauses, may in addition to rendering himself liable to criminal prosecution -
(a) To be disqualified by the Commission from the examination for which he is a candidate, and or
(b) To be debarred either permanently or for a specified period
(i) By the Commission from any examination or selection held by them,
(i1) By the Central Government from any employment under them; and
(c) If he 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-

(1) Giving the candidate an opportunity of making such representation in writing as he may wish
to make in that behalf, and

(i1) Taking the representation, if any, submitted by the candidate within the period allowed to him
into consideration.

(15) Candidates who obtain such minimum qualifying marks in the written examination as may be fixed
by the Commission in their discretion shall be summoned by them for an interview/ personality test.

Provided that candidates belonging to the Scheduled Caste /Scheduled Tribes or Other Backward

Classes may be summoned for a personality test by the Commission by applying relaxed standards if the
Commission is of the opinion that sufficient number of candidates from these communities are not likely
to be summoned for a personality test on the basis of the general standard in order to fill up the vacancies
reserved for them.
(16) (i) After the interview the candidates will be arranged by the Commission in the order of merit as
disclosed by the aggregate marks finally awarded to each candidate. 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
and Other Backward Classes 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 and the Other
Backward Classes 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
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recommended against the vacancies reserved for the Scheduled Castes, the Scheduled Tribes and Other
Backward Classes.

(i) 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 standards will be relaxable at the discretion of the Commission at all the
stages of examination in favour of persons with benchmark disability candidates in order to fill up the
vacancies reserved for them. In case, however, the persons with benchmark disability candidates get
selected on their own merit in the requisite number at the qualifying standards fixed by the Commission
for General, SC, ST and OBC category candidates, extra persons with benchmark disability candidates
i.e. more than the number of vacancies reserved for them, will not be recommended by the Commission
on the relaxed standards.

(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 character and
antecedents and 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-I1 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) For being considered against the vacancies reserved for them, the persons with benchmark disability
candidates should have disability of Forty percent (40%) or more. However, such candidates shall be
required to meet one or more of the following physical requirement/abilities which may be necessary and
prescribed by Competent Authority i.e. Director General, GSIGSI for performing the duties in the
concerned Services/Posts:

CODE Physical Requirement
1. MF Work performed by manipulating (with fingers)
2. PP Work performed by pulling and pushing
3. L Work performed by lifting
4. KC Work performed by kneeling and crouching
5. BN Work performed by bending
6. S Work performed by sitting
7. ST Work performed by standing
8. 4 Work performed by walking
9. SE Work performed by seeing
10. H Work performed by hearing/speaking
11. RW Work performed by reading & writing

The functional classification in their case shall be one or more of the following, consistent with the
requirements of the concerned Service Posts -
FUNCTIONAL CLASSIFICATION

Code Functions
1. BL both legs affected but not arms
2. BA both arms affected
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a. impaired reach

b. weakness of grip
3. BLA both legs and both arms affected
4, OL one leg affected (R or L)

a. impaired reach

b. weakness of grip

c. ataxic
5. OA one arm affected (R or L)

a. impaired reach

b. weakness of grip

c. ataxic
6. BH stiff back and hips (cannot sit or stoop)
7. MW muscular weakness and limited physical endurance
8. B blind
9. PB partially blind
10. D deaf
11. PD partially deaf

(22) A candidate will be eligible to get the benefit of community reservation only in case the particular
caste to which the candidates belongs is included in the list of reserved communities issued by the
Central Government. If a candidate indicates in his/her application form for Combined Geoscientist and
Geologist 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.

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

(23) Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/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

(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

1. The examination shall be conducted according to the following plan
Part I - Written examination in the subjects as set out in para 2 below
Part II - Interview/Personality Test of such candidates as may be called by the Commission, carrying
a maximum of 200 marks.



2. The following will be the subjects for the written examination, for selection to the post of
Geologist, Geophysicist and Chemist Group ‘A’ in GSI and Junior Hydro-geologist (Scientist 'B'),
Group 'A' for Central Ground Water Board.

Subject Duration ‘ Maximum Marks
1) (2) 3)
1. General English (common for all 3 hrs 100
category)

Category — 1 For the post of Geologists

2. Geology Paper I: 3 hrs 200
3. Geology Paper I1: 3 hrs 200
4. Geology Paper III: 3 hrs 200
Category — 2 For the post of Geophysicists

2. Geophysics Paper I: 3 hrs 200
3. Geophysics Paper II: 3 hrs 200
4. Geophysics Paper I1I: 3 hrs 200
Category — 3 For the post of Chemists

2. Chemistry Paper I: 3 hrs 200
3. Chemistry Paper II: 3 hrs 200
4. Chemistry Paper III: 3 hrs 200

Category — 4 For the Post of Jr.
Hydrogeologist

2. Geology Paper | 3 hrs 200
3. Geology Paper 11 3 hrs 200
4. Hydrogeology 3 hrs 200

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 Categories 1 and 4 above.
Note III If any candidate failed to appear in any one or more of above papers, meant for written
examination for selection to the post of Geologist, Geophysicist, Chemist and Hydrogeologist, their
candidature shall stand rejected and part of written examination appeared by him/her shall not be
evaluated and counted for any purpose.
3. THE EXAMINATION IN ALL THE SUBJECT WILL BE OF CONVENTIONAL (ESSAY) TYPE
4. All Question Papers must be answered in English. The Question Papers will be set in English only.
5. The standard and syllabus of the examination will be as shown in the Schedule to Appendix-I.
6. Candidates must write the papers in their own hand. In no circumstances they will be allowed
the help of scribe to write answers for them. However, blind candidates and the candidates with
locomotor disability and cerebral palsy where dominant (writing) extremity is affected to the
extent of slowing the performance of function (minimum of 40% impairment) will be allowed to
write Combined Geo-Scientist and Geologist Examination with the help of a scribe

Compensatory time of twenty minutes per hour shall be permitted for the Blind candidates
and the candidates with locomotor disability and cerebral palsy where dominant (writing extremity
is affected to the extent of slowing the performance of function (minimum of 40% impairment) will
be allowed in the Combined Geo-Scientist and Geologist Examination.
7. The Commission have discretion to fix the qualifying marks in any or all the subjects of the
examination.
8. Credit will be given for orderly effective and exact expression combined with due economy of words
in all subjects of examination.
9. In the question papers, wherever necessary, questions involving the Metric System of Weights and
Measures only will be set.
10. Candidates should use only international form of Indian numeric (e.g. 1, 2, 3, 4, 5 etc.) while
answering question papers.



11. Candidates are permitted to bring and use battery operated pocket calculators for answering papers in
this examination. Loaning or interchanging of calculators in the Examination Hall is not permitted.
12. Interview/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.
SCHEDULE
STANDARD AND SYLLABUS
A paper in General English is compulsory and common for all the four categories and A paper in
General English is compulsory and common for all the four categories and its standard will be such as
may be expected of a science graduate. 3 compulsory papers 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
GENERAL ENGLISH: 100 Marks
Candidate will be required to write a short Essay in English. Other questions will be designed to test their
understanding of English and workman like use of words.
GEOLOGY - PAPER I : 200 Marks
Section A : Geomorphology and Remote Sensing.
Introduction : Development, Scope, Geomorphic concepts, Types and Tools; Landforms: Role of
Lithology, peneplaination, endogenous and exogenous forces responsible, climatic and Tectonic factors
and rejuvenation of landforms; Denudational processes :
Weathering, erosion, transportation, weathering products and soils — profiles, types, duricrusts;
Hillslopes : Their characteristics and development, fluvial processes on hillslopes; River and drainage
basin: Drainage pattern, network characteristics, Valleys and their development, processes of river
erosion, transportation and deposition; Landforms produced by geomorphic agents: Fluvial, Coastal ,
Glacial and Aeolian landforms; Geomorphic indicators of neotectonic movements : Stream channel
morphology changes , drainage modifications, fault reactivation, Uplift — subsidence pattern in coastal
areas; Applied Geomorphology : Application in various fields of earth sciences viz. Mineral
prospecting, Geohydrology, Civil Engineering and Environmental studies; Geomorphology of India:
Geomorphical features and zones
Electromagnetic radiation — characteristics, remote sensing regions and bands; General orbital and
sensor characteristics of remote sensing satellites; Spectra of common natural objects — soil, rock, water
and vegetation. Aerial photos — types, scale, resolution, properties of aerial photos, stereoscopic
parallax, relief displacement; Principles of photogrammetry; Digital image processing - characteristics
of remote sensing data, preprocessing, enhancements, classification; Elements of photo and imagery
pattern and interpretation, application in Geology; Remote sensing applications in interpreting structure
and tectonics, Lithological mapping, mineral resources, natural hazards and disaster mitigation,
groundwater potentials and environmental monitoring. Landsat, Skylab, Seasat and other foreign
systems of satellites and their interpretation for geological and other studies; Space research in India —
Bhaskara and IRS systems and their applications, Thermal IR remote sensing and its applications,
Microwave remote sensing and its applications. Principles and components of Geographic Information
System (GIS), remote sensing data integration with GIS, applications of GIS in various geological
studies.
Section B: Structural Geology
Principle of geological mapping and map reading, projection diagrams. Stress-strain relationships for
elastic, plastic and viscous materials. Measurement of strain in deformed rocks. Behaviour of minerals
and rocks under deformation conditions. Structural analysis of folds, cleavages, lineations, joints and
faults. Superposed deformation. Mechanism of folding, faulting and progressive deformation. Shear
Zones: Brittle and ductile shear zones, geometry and products of shear zones; Mylonites and
cataclasites, their origin and significance.Time relationship between crystallization and deformation.
Unconformities and basement-cover relations. Structural behaviour of igneous plutons, diapirs and salt
domes. Introduction to petrofabric analysis.
Section C: Geodynamics



Earth and its internal structure. Continental drift — geological and geophysical evidence and objections.
An overview of plate tectonics including elementary concepts of plates, lithosphere, asthenosphere,
types of plate boundaries and associated important geological features like oceanic trenches, volcanic
arcs, accretionary wedges, topography of mid-ocean ridges, magnetic anomaly stripes and transform
faults. Gravity anomalies at mid-ocean ridges, deep sea trenches, continental shield areas and mountain
chains. Palacomagnetism and its application for determining palacoposition of continents. Isostasy,
Orogeny and Epeirogeny. Seismic belts of the earth. Seismiciy at plate boundaries. Principles of
Geodesy, Global Positioning System (GPS) and its application in crustal motion monitoring including
neotectonics. Palacoposition of India and Geodynamics of the Indian plate.
Section D: Stratigraphy
Principles of Statigraphy : History and Development of Statigraphy; Stratigraphic procedures (Surface
and Subsurface); Concept of Lithofacies and Biofacies; Stratigraphic Correlation (Litho, Bio- and
Chronostrarigraphic ~ Correlation); Study of standard stratigraphic code (Lithostratigraphic,
Biostratigraphic and Chronostratigraphic); Concepts of Magnetostratigraphy, Chemostratigraphy, Event
stratigraphy, and Sequence stratigraphy; Nomenclature and the modern stratigraphic code.
Radioisotopes and measuring geological time. Geological time-scale. Stratigraphic procedures of
correlation of unfossiliferous rocks. Precambrian stratigraphy of India : Achaean stratigraphy -tectonic
frame-work, geological history and evolution of Dharwar, and their equivalents; Easterghats mobile
belt; Proterozoic stratigraphy -tectonic framework, geological history and evolution of Cuddapahs and
their equivalents. Palaeozoic stratigraphy: Palaeozoic formations of India with special reference to type
localities, history of sedimentation, fossil content. Mesozoic stratigraphy: Mesozoic formations of India
with special reference to type localities, history of sedimentation, fossil content. Cenozoic stratigraphy:
Cenozoic formations of India, Rise of the Himalayas and evolution of Siwalik basin. Stratigraphic
boundaries: Stratigraphic boundary problems in Indian geology. Gondwana Supergroup and
Gondwanaland. Deccan Volcanics. Quaternary stratigraphy. Rocks record, palaeoclimates and
palaeogeography.
Section E : Palaeontology
Evolution of the fossil record and the geological time scale. Basic and functional morphology of major
fossil groups. Species concept; Major evolutionary theories ; Techniques in Palacontology mega fossils-
microfossils — nannofossils , ichnofossils — collection, identification and illustration — binomial
Nomenclature; Invertebrate Palacontology — A brief study of morphology, classification, evolutionary
trends and distribution of Bivalves, cephalopoda and Gastropods, Echinoids, Corals and Brachiopods.
Vertebrate Palaeontology — Brief study of vertebrate life through ages. Evolution of reptiles and
mammals; Siwalik vertebrate fauna; Biodiversity and mass extinction events; evidence of life in
Precambrian times; Palaeontological perspective : Use of palaeontological data in a) Stratigraphy b)
Palaeoecology and evolution; Introduction to Micropalacontology; Types of Microfossils; Plant fossils:
Gondwana flora and their significance. Different microfossil groups and their distribution in India;
Application of palynology. Basic idea about statistical application in palaecontology. Fundamentals of
isotopic studies of fossils.

GEOLOGY - PAPER 11 : 200 Marks
Section A : Mineralogy and Geochemistry & Isotope Geology
External symmetry of crystals: Symmetry Elements, methods of projection, derivation of 32 classes,
Hermaun Muguin notation. Internal symmetry of crystals: Derivation of 230 space groups, diffraction of
crystals by X-rays, Braggs’ law. Principles of optical mineralogy : Optical mineralogy, polarized light,
behaviour of isotropic and anisotropic minerals in polarized light, refractive index, double refraction,
birefringence, sign of elongation, interference figures, 2V, dispersion in minerals. Optic sign, pleochroic
scheme and determination of fast and slow vibrations and accessory plates. Introduction to mineralogy:
Definition and classification of minerals. Structural and chemical principles of crystals / minerals,
chemical bonds, ionic radii, coordination number (CN) and polyhedron. Structure, chemistry, physical
and optical characters and paragenesis of mineral groups: Olivine, pyroxene, amphibole, mica and
spinel groups; Feldspar, quartz, feldspathoid, aluminum silicate, epidote and garnet groups. Accessory
minerals: Apatite, calcite, corundum, scapolite, sphene and zircon. Earth mineralogy: Average
mineralogical composition of crust and mantle, mineral transformations in the mantle with depth.
Earth in relation to the solar system and universe, cosmic abundance of elements. Composition of the
planets and meteorites. Structure and composition of earth and distribution of elements. Trace elements
and REE and their importance in fractional crystallization during magmatic / partial melting. Elementary
crystal chemistry and thermodynamics. Introduction to isotope geochemistry. Geochronology and age of
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the Earth: Law of Radioactivity; Principles of isotopic dating, Decay schemes and Derivation of
equation of age. Rb/Sr, U- Th —Pb methods of dating the rocks. Age of the Earth. Geochemistry and
principles of evolution of hydrosphere, biosphere and atmosphere. Geochemical cycle and principles of
geochemical prospecting.
Section B : Igneous Petrology
Origin of magmas: Mantle, onset of partial melting of mantle, processes of partial melting in mantle,
mantle-magmas in relation to degree and depth-level of partial melting. Phase equilibrium in igneous
systems: Binary and ternary systems. Bowen's reaction principle: Reaction series and its application to
petrogenesis. Magmatic evolution and differentiation: Fractional crystallization, gravitational
differentiation, gas streaming, liquid immiscibility and assimilation. Structures and textures: Definition,
description, rock examples and genetic implications of common structures and textures of igneous
rocks. Classification of igneous rocks: Mode, CIPW norm, IUGS and other standard classifications;
Magmatism and tectonics: Inter-relationship between tectonic settings and igneous rock suites. Igneous
rock suites: Form, structure, texture, modal mineralogy, petrogenesis and distribution of Ultramafic
rocks: Dunite-peridotite-pyroxenite suite; kimberlites, lamprophyres, lamproites, komatiites; Basic
rocks: Gabbro-norite-anorthosite-troctolite suite, Dolerites; Basalts and related rocks; Intermediate
rocks: Diorite-monzonite-syenite suite; Andesites and related rocks; Acidic rocks: Granite-syenite-
granodiorite-tonalite suite; Rhyolites and related rocks; Alkaline rocks: Shonkinite, ijolite, urtite,
melteigite, malignite, alkali gabbros, alkali basalt, alkali granite, alkali syenite, nepheline syenite and
phonolite; Carbonatites; Ophiolite suite.
Petrogenetic provinces : Continental areas: Volcanic-Flood basalts-Tholeiites (Deccan Trap, Columbia
River basalts); Layered gabbroic intrusions: The Bushveld complex, Skaergaard intrusion, Still water
complex. Plutonic: Carbonatites and alkaline rock complexes of India; Oceanic Rift valleys: MORB-
Tholeiites-Ophiolites
Section C : Metamorphic Petrology & Processes
Concepts and Theory: Types of Metamorphism and their controlling factors; Common minerals of
metamorphic rocks; Field observations, petrographic classification of common metamorphic rocks;
Metamorphic facies and facies series. Effects of Metamorphism : Phase diagrams and graphic
representation of mineral assemblages; Prograde and retrograde metamorphism, Matasomatism;
Deformation textures and textures related to recrystallization; Metamorphic reactions, elemental
exchange and Pressure — Temperature conditions of Isograds; Mineral assemblages equilibrium reaction
textures and geo-thermo barometry. Experimental and thermodynamic appraisal of metamorphic
reactions; Role of fluids in metamorphic reactions. Metamorphism types and products: Regional and
thermal metamorphism of pelitic rocks. Regional and thermal metamorphism of basic and ultrabasic
rocks; Regional and thermal metamorphism of impure, silicious carbonate rocks; Metamorphism of
Granitoides, Charnockites and Migmatites. Metamorphism in space and time: Plate tectonics and
metamorphic processes; Paired metamorphic belts, Archaean and Proterozoic terrains; Extraterrestrial
Metamorphism (Impact and Shock Metamorphism); polymetamorphism .
Section D : Sedimentology
(1)  Provenance and diagenesis of sediments. Sedimentary textures. Framework, matrix and cement
of terrigenous sediments. Definition, measurement and interpretation of grain size. Elements of
hydraulics. Primary structures, palaeocurrent analysis. Biogenic and chemical sedimentary structures.
Sedimentary environment and facies. Facies modeling for marine, non-marine and mixed sediments.
Tectonics and sedimentation. Classification and definition of sedimentary basins. Sedimentary basins of
India. Cyclic sediments. Seismic and sequence stratigraphy. Purpose and scope of basin analysis.
Stratum contours and isopach maps.
Section E : Environmental Geology and Natural Hazards
Fundamental concepts of Environmental Geology - it’s scope, objectives, and aims. Earth’s thermal
environment and Climates. Global warming. Green house effect. Ozone depletion—Ice sheets and
fluctuation in sea levels. Concepts of ecosystem. Earth’s major ecosystems terrestrial and aquatic.
Meteorology as environmental science. Air Pollution, sources of pollution, pollution due to dust and
waste disposal. National and International standards. Environmental health hazards. Mining, opencast,
underground, disposal of industrial and radio-active waste, dumping stacking, rehandling, management,
mineral processing, tailing ponds, acid mine drainage, siltation, case studies. Mining below water table,
mine water discharges, regional effects on water regime. Noise levels- national standards, mining
machinery, ill effects. Air sampling techniques — respirable dust samplers, high volume air samplers,
personal sampling pumps, weather monitoring equipments, automatic recorders. Elements of
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Environmental Impact Assessment — impacts, primary, secondary, prediction, assessment, base-line data
generation, physical, biological, cultural, socioeconomic aspects. Carrying capacity based
developmental planning — Assimilative capacity — supportive capacity — Resource based planning —
Institutional strategies. Sustainable Developmental Planning - Applications of GIS in Environmental
Management.Environmental Legislations in India.
Concepts and principles: Natural hazards — preventive/ precautionary measures — floods, landslides,
earthquakes, river and coastal erosion. Distribution, magnitude and intensity of earthquakes.
Neotectonics and seismic hazard assessment. preparation of seismic hazard maps. Impact of seismic
hazards on long and short term environmental conditions. Mechanism of landslides, causes of major
floods, cyclones and storms. Deforestation and land degradation. Coastal erosion, its causes and control
of Geological hazards and crisis management.

GEOLOGY - PAPER Il : 200 MARKS
Section A: Indian mineral deposits and mineral economics
Occurrence and distribution in India of metalliferous deposits - base metals, iron, manganese,
aluminium, chromium, nickel, gold, silver, molybdenum. Indian deposits of non-metals — Diamond,
mica, asbestos, barytes, gypsum, graphite, apatite and beryl. Gemstones, refractory minerals, abrasives
and minerals used in glass, fertilizer, paint, ceramic and cement industries. Building stones. Phosphorite
deposits. Placer deposits, rare earth minerals. Strategic, critical and essential minerals. India’s status in
mineral production vis a vis world scenario, Changing patterns of mineral consumption. UNFC
classification, National Mineral Policy. Mineral Concession Rules. Marine mineral resources and Laws
of Sea.
Section B: Ore genesis and Geophysics
Ore deposits and ore minerals. Magmatic processes of mineralization. Porphyry, skarn and hydrothermal
mineralization. Fluid inclusion studies. Mineralisation associated with — (i) ultramafic, mafic and acidic
rocks (ii) greenstone belts (iii) komatiites, anorthosites and kimberlites and (iv) submarine volcanism.
Magma related mineralization through geological time. Stratiform and stratabound ores. Ores and
metamorphism — cause and effect relations. Metallogeny and mineral belts.
Interrelationship between geology and geophysics - Role of geological and geophysical data in
explaining geodynamical features of the earth. General and Exploration geophysics - Different types of
geophysical methods; Gravity, magnetic, Electrical, Seismic - their principles and applications.
Geophysical field operations - Different types of surveys, grid and route surveys, profiling and sounding
techniques, scales of survey, presentation of geophysical data. Application of Geophysical methods -
Regional geophysics, ore geophysics, engineering geophysics. Geophysical anomalies : correction to
measured quantities, geophysical, anomaly, regional and residual (local) anomalies, factors controlling
anomaly, depth of exploration. Integrated geophysical methods - Ambiguities in geophysical
interpretation, Planning and execution of geophysical surveys.
Section C: Mineral exploration
Resource, reserve definitions; mineral resource in industries - historical perspective and present. A brief
overview of classification of mineral deposits with respect to processes of formation in relation to
exploration strategies. Principles of mineral prospecting and exploration - conceptualization,
methodology and stages; sampling, subsurface sampling including pitting, trenching and drilling, core
and non-core drilling, planning of bore holes and location of bore holes on ground. Core logging,
geochemical exploration- nature of samples anomaly, strength of anomaly and controlling factors,
coefficient of aqueous migration. Principles of reverse estimation, density and bulk density, factors
affecting reliability of reserve estimation, reserve estimation based on geometrical models (square,
rectangular, triangular and polygon blocks ) regular and irregular grid patterns, statistics and error
estimation. Application of Geophysical techniques, Geomorphological and remote sensing techniques
and Geobotanical and geochemical methods. Application of geostatistical techniques in Mineral
Exploration.
Section D: Geology of fuels
Coal and its properties: Different varieties and ranks of coal. Origin of coal. Coalification process and its
causes. Lithotypes, microlithotypes and macerals: their physical, chemical and optical properties.
Maceral analysis of coal: Mineral and organic matter in coal. Petrographical methods and tools of
examination. Fundamentals of coal petrology, concept of coal maturity, peat, lignite, bituminous and
anthracite coal. Application of coal geology in hydrocarbon exploration. Applications of coal
petrography. Proximate and ultimate analyses. Indian coal & lignite deposits. Industrial evaluation of
coal characteristics with reference to coal classification. Geology and coal petrography of different
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coalfields of India. Uses of coal for various industries e.g. carbonization, liquefaction, power generation,
gasification and coal-bed methane production.
Origin, migration and entrapment of natural hydrocarbons. Characters of source and reservoir rocks.
Structural, stratigraphic and mixed traps. Techniques of exploration. Geographical and geological
distributions of onshore and offshore petroliferous basins of India.
Mineralogy and geochemistry of radioactive minerals. Instrumental techniques of detection and
measurement of radioactivity. Radioactive methods for prospecting and assaying of mineral deposits.
Distribution of radioactive minerals in India. Radioactive methods in petroleum exploration — well
logging techniques. Nuclear waste disposal — geological constraints.
Section E : Engineering Geology
Geological studies and evaluation in planning, design and construction of major civil structures.
Elementary concepts of rock mechanics and soil mechanics. Site investigation, characterization and
problems related to civil engineering projects: geological and geotechnical investigations for dams,
reservoirs and spillways, tunnels, underground caverns, bridges, highways, shorelines. Problems of
groundwater in engineering projects. Coastal geotechniques. Environmental considerations related to
civil engineering projects. Resource evaluation of construction materials. Geological hazards (landslides
and earthquakes), their significance, causes, preparedness and mitigation. Recent trends in geotechnical
engineering. Geotechnical case studies of major projects in India.
GEOPHYSICS - PAPER I: 200 Marks
PART-A: 100 Marks
a. Solid Earth Geophysics:
Introduction to Geophysics its branches and relationship with other sciences. Solar system, its origin, characteristics of
planetary members, Earth; its rotation and figure. Age of earth & various methods of determination. Tectonics and
Geodynamics, Thermal history and its characteristics. Gravity field of earth and Isostasy. Geomagnetism,
elements of earth's magnetism: Internal, External fields and their causes, Paleomagnetism, Polar wandering paths,
Seafloor spreading, geophysical evidences. Elastic waves, internal structure of earth, variation of physical properties
in the interior of earth.
b. Earthquake and Engineering Seismology:
Seismology, earthquakes, focal depth, epicenter, great Indian earthquakes, Intensity and Magnitude scales, Energy of
earthquakes, foreshocks, aftershocks, Elastic rebound theory, Fault plane solutions, Seismicity and
Seismotectonics of India, Frequency-Magnitude relation (b values), Velocity structure, VpNs studies. Elastic waves,
their propagation characteristics. Seismic ray theory for spherically and horizontally stratified earth, basic principles of
Seismic Tomography and receiver function analysis, Seismic network and arrays, telemetry systems, Earthquake
prediction; dilatancy theory, short-term, middle-term and long- term predictions, Seismic microzonation studies,
application for engineering problems, Seismometry, Principle of electromagnetic seismograph, displacement meters,
velocity meter, accelerometer, WWSSN stations, Strong motion seismograph, seismic arrays for detection of nuclear
explosions, Broadband seismometry.
c. Methods in Geophysics:
Properties of scalars, vectors and tensors, Elements of vector analysis, Gradient, Divergence and Curl, Gauss's
divergence theorem, Stokes theorem, Definition of fields, Gravitational field, Newton's Law of gravitation,
Gravitation potential and fields due to bodies of different geometric shapes, Electrostatic field, Coulomb's law,
Electrical permittivity and dielectric constant, Basic guiding equations, Magneto static field, 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 Coordinate, Cylindrical Polar Coordinate and Spherical Polar
Coordinate, Complex Variables in Potential theory, Green's theorem in Potential Theory. Concept of Image in
Potential Theory, Analytical continuation in Potential fields, Numerical Methods in Potential Theory. Electrical
fields in geophysics, point source, continuous distribution and double layers, equipotential and line of force. Current
and potential in the earth, basic concept and equations of electromagnetic, Maxwell's equations, boundary conditions,
elliptic polarization, electromagnetic potential and waves, radiation from dipoles, retarded potential, near and far
fields, radiation resistance, EM field of a loops of wire on half space, multi-layered media, impedance and its
application.
d.Geophysical Inversion:
Fundamental concepts of inverse theory, Basic definition of inversions with application to Geophysics. Probability,
Inverses with discrete and continuous models. Forward problems versus Inverse problems. Formulation of inverse
problems and their relation to a matrix problem, linear inverse problems, classification of inverse problems, least
square solutions and minimum norm solution, concept of norms, concept of 'a priori' information, constrained linear
least square inversion, review of matrix theory Introduction to finite difference method, forward, backward and central
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difference mthod. Application of finite difference method for solving Helmholtz equation. Introduction to finite element
method, various steps, simple examples showing application of finite element method. Models and data spaces,
householder transformation, data resolution matrix, model resolution matrix, Eigen values and Eigen vectors,

singular value decomposition (SVD), generalized inverses, Non-linear inverse problems, Gauss Newton method,

steepest descent (gradient) method, Marquardt-Levenberg method, Earthquake location problem, tomography problem.
Probabilistic approach of inverse problems, maximum likelihood and stochastic inverse methods, Backus-Gilbert
method, Global optimization techniques, genetic algorithm, simulated annealing methods, examples of inverting
geophysical data.

PART-B: 100 Marks

a. Mathematical Methods of Physics:

Dimensional analysis, Vector algebra and vector calculus, Linear algebra, matrices, Cayley-Hamilton Theorem. Eigen
values and eigenvectors. Linear ordinary differential equations of first & second order, Special functions (Hermite,
Besse!, Laguerre and Legendre functions). Fourier series, Fourier and Laplace transforms. Elements of complex
analysis, analytic functions; Taylor & Laurent series; poles, residues and evaluation of integrals. Elementary probability
theory, random variables, binomial, Poisson and normal distributions. Central limit theorem. Green's function. Partial
differential equations (Laplace, wave and heat equations in two and three dimensions). Elements of computational
techniques: root of functions, interpolation, and extrapolation, integration by trapezoid and Simpson's rule, solution of first
order differential equation using Runge-Kutta method. Finite difference methods. Tensors. Introductory group theory:
SU (2), 0 (3). Complex Variables, Beta, Gamma functions and special functions, Laplace Transform & Fourier series,
Fourier Transforms, Introductory methods of Numerical analysis. Operators and their properties.

b. Thermodynamics and Statistical Physics:

Laws of thermodynamics and their consequences; Thermodynamic potentials, Maxwell relations; Chemical
potential, phase equilibria; Phase space, micro- and macrostates; Micro canonical, canonical and grand-canonical
ensembles and partition functions; Free Energy and connection with thermodynamic quantities; First-and second-
order phase transitions; Classical and 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;
Introduction to non equilibrium processes; Diffusion equation.

c. Electrodynamics:

Gauss Theorem, Poison's equation, Laplace's equation, solution to Laplace's equation in Cartesian coordinates,
spherical, cylindrical coordinates, use of Laplace's equation in the solutions of electrostatic problems. Ampere's
circuital law, magnetic vector potential, displacement current, Faraday's law of electromagnetic induction. Maxwell's
equations, differential and integral forms, physical significance of Maxwell's equations. Wave equation, plane
electromagnetic waves in free space, in non conducting isotropic medium, in conducting medium, electromagnetic
vector an scalar potentials, uniqueness of electromagnetic potentials and concept of gauge, Lorentz gauge, Columb
gauge, charged particles in electric and magnetic fields, charged particles in uniform electric field, charged particle
in homogeneous magnetic fields, charged particles in simultaneous electric and magnetic fields, charged particles in
non homogeneous magnetic fields. Lienard - Wiechert potentials, electromagnetic fields from Lienard - Wiechert
potentials of a moving charge, electromagnetic fields of a uniformly moving charge, radiation due to non-relativistic
charges, radiation damping, Abrahama-Lorentz formula, Cherenkov radiation, radiation due to oscillatory electric
dipole, radiation due to small current element. Condition for plasma existence, occurrence of plasma, magneto
hydrodynamics, plasma waves. Transformation of electromagnetic potentials, Lorentz condition in covariant form,
invariance or covariance of Maxwell field equations in terms of 4 vectors, electromagnetic field tensor, Lorentz
transformation of electric and magnetic fields.

d. Introductory Atmospheric and Space Physics:
The Neutral atmosphere, atmospheric nomenclature, the 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,
fundamentals of EM waves, effects of environment, Antennas-basic considerations, types of antennas.
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)-basic concepts, overview of GPS system, augmentation services, GPS system segment,
GPS signal characteristics, GPS errors, multi path effects, GPS performance, satellite navigation system and
applications.

GEOPHYSICS - PAPER 11 : 200 Marks
PART-A: 100 Marks
a. Geophysical Potential Fields (Gravity and Magnetic)
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Geophysical potential fields, Inverse square law of field, Principles of Gravity and Magnetic methods, Geoid,
Spheroid, Nature of gravity and its variation, Properties of Newtonian potential, Laplace's and Poisons equations,
Green's theorem, Gauss law, Concept of Bouguer gravity anomaly, Rock densities, factors controlling rock densities,
determination of density, theory of isostasy, Earth's main magnetic field, origin, temporal variations, Geomagnetic
elements, Columb's law of magnetic force and fields, intensity of magnetization and induction, magnetic potential and
its relation to field, units of measurement, origin of magnetic anomalies, interrelationship between different components
of anomalies, Poison's relation, Magnetic susceptibility, factors controlling susceptibility (Bulk chemistry, cooling
history, metamorphism..), magnetic minerals, rock classification, Natural and remnant magnetism, Asiatic and Spinner
magnetometers, demagnetization effects. Principles of Gravity and Magnetic instruments, Plan of conducting GM
surveys, reduction of gravity and magnetic data, Airborne magnetic surveys and magnetic gradient surveys,
Shipborne surveys, Gravity and Magnetic data reduction, IGSN Gravity bases, International Gravity formula,
IGRF corrections for magnetic field. Separation of regional and residual anomalies, ambiguity in interpretation,
Application of GM surveys for Geodynamic studies, Mineral Exploration, Environmental studies...Data processing
and interpretation of anomalies, modeling of anomalies.

b. Electrical and Electromagnetic methods:

Electrical properties of rocks and their measurement, concepts and assumptions of horizontally stratified earth,
anisotropy and its effects on electrical fields, the geo electric section and geological section, D.0 Resistivity method,
fundamental laws, concept on natural electric field, electrode configuration, choice of methods, Profiling, Vertical
Electrical Sounding.SP Method, Origin of SP, application of SP surveys, Origin of Induced Polarization,
Membrane and Electrode potential, time and frequency domains of measurement, IP, chargeability, percent
frequency effect and metal factor, dipole theory of IP, Application of IP surveys for mineral exploration (disseminated
sulphides). Electromagnetic methods/ Telluric/Magneto Telluric methods, Passive and Active source methods,
Maxwell's equations, electromagnetic potential and wave equations, boundary conditions, long wave length
approximation, depth of penetration, amplitude and phase relations, real and imaginary components, Principles of
EM prospecting, various EM methods, Dip angle method, Turam method, moving source-receiver methods-
horizontal loop (Slingram) method, AFMAG, and VLF methods, Airtborne EM systems - rotary field method,
INPUT method, EM Profiling and sounding, Interpretation of EM anomalies, Principles of Ground Penetrating
Radar (GPR), Origin and characteristics of MT fields, Instrumentation, Field methods and interpretation of MT data
and applications.

c. Seismic Prospecting:

Basic principles of seismic methods, Fermat's principle, Senell's law, Reflection, refraction and diffraction from
multilayered medium, Reflection and transmission coefficients, propagation model for exploration seismology, Seismic
resolution, Seismic absorption and anisotropy, Seismic data acquisition, sources of energy, Geophones, geometry of
arrays, Instrumentation, digital recording Seismic Surveys: Principle for multilayer refraction Travel time curves,
corrections, Interpretation of data, Reflection principles, CDP, data processing, corrections, NMO correction, Interpretation
of data, Fundamental of VSP method, Seismic Tomography. Principles of High Resolution Seismic (HRS) for
coal exploration.

Borehole Geophysics (Principles of Well logging):

Objectives of well logging, fundamental concepts in 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 log, resistivity and micro resistivity logs, nuclear/radioactive logs, acoustic impedance and propagation
logs, temperature log, caliper log and directional logs; production logging; clean sand and shaly sand interpretations;
overlay and cross-plots of well-log data, determination of formation lithology, sub-surface correlation and mapping,
delineation of fractures; application of well-logging in hydrocarbon, groundwater, coal, metallic and non-metallic
mineral exploration.

PART-B: 100 Marks
a. Atomic and Molecular Physics and Properties 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 & JJ coupling; Zeeman, Paschen Back & Stark effect; X-ray spectroscopy; Electron spin resonance,
Nuclear magnetic resonance, chemical shift; Rotational, vibrational, electronic, and Raman spectra of diatomic
molecules; Frank - Condon principle and selection rules; Spontaneous and stimulated emission, Einstein A & B
coefficients; Lasers, optical pumping, population inversion, rate equation; Modes of resonators and coherence length.
Thermal properties, optical properties, fundamentals of transmission electron microscopy, study of crystal structure
using TEM, study of microstructure using SEM. Resonance methods- Spin and an applied field- the nature of
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spinning particles, interaction between spin and a magnetic field, population on energy levels, the Larmor precession,
relaxation times - spin-spin relation, spin-lattice relaxation, Electron spin resonance- Introduction, g factor,
experimental methods, Nuclear Magnetic resonance- equations of motion, line width motional narrowing, hyperfine
splitting, Nuclear Gamma Resonance: Principles of Mossbauer Spectroscopy, Line width, Resonance absorption,
Mossbauer Spectrometer, Isomer Shift, Quadruple splitting, magnetic field effects, applications.

b. Nuclear and Particle Physics:
Basic nuclear properties: size, shape, charge distribution, spin and parity; Binding energy, semi-empirical mass
formula; Liquid drop model; Fission and fusion; Nature of the nuclear force, form of nucleon-nucleon potential;
Charge-independence and charge-symmetry of nuclear forces; Isospin; Deuteron problem; Evidence of shell
structure, single- particle shell model, its validity and limitations; Rotational spectra; 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, isospin, 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.
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, Debye theory; Magnetism: dia, para and
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and applications;
elementary ideas about high temperature superconductivity.

c. Electromagnetic Theory:
Electrostatics: Gauss' Law and its applications; Laplace and Poisson equations, boundary value problems;
Magnetostatics: Biot-Savart law, Ampere's theorem, electromagnetic induction; Maxwell's equations in free space and
linear isotropic media; boundary conditions on fields at interfaces; Scalar and vector potentials; Gauge invariance;
Electromagnetic waves in free space, dielectrics, and conductors; Reflection and refraction, polarization, Fresnel's
Law, interference, coherence, and diffraction; Dispersion relations in plasma; Lorentz invariance of
Maxwell's equations; Transmission lines and wave guides; Dynamics of charged particles in static and uniform
electromagnetic fields; Radiation from moving charges, dipoles and retarded potentials
d. Classical Mechanics:
Newton's laws; Phase space dynamics, stability analysis; Central-force motion; Two-body collisions, scattering in
laboratory and centre-of-mass frames; Rigid body dynamics, moment of inertia tensor, non-inertial frames and
pseudoforces; 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. .

GEOPHYSICS - PAPER 111 : 200 Marks

PART-A: 100 Marks

a. Radiometric Exploration / Airborne Geophysical surveys for Geological Mapping:
Principles of radioactivity, radioactivity decay processes, units, radioactivity of rocks and minerals, Instruments,
Ionisation chamber, G-M counter, Scintillation meter, Gamma ray spectrometer, Radiometric prospecting for
mineral exploration (Direct/Indirect applications), Radiometric prospecting for beach placers, titanium, zirconium and
rare-carths, portable gamma ray spectrometry and radon studies in seismology, environmental Applications, logging
methods, radiometric dating techniques. Airborne geophysical surveys, planning of surveys, sensors, data corrections,
flight path recovery methods, applications in geological mapping, interpretation of maps, identification of structural
features, altered zones.

b. Marine Geophysics:
Oceans and Seas, origin of continents and oceans, salinity, temperature and density of sea water. Introduction to Sea-
floor features: Physiography, divisions of sea floor, continental shelves, slopes, aprons and abyssal planes, growth and
decline of ocean basins, turbidity currents, submarine sedimentation and stratigraphy, occurrence of mineral deposits
and hydrocarbons in offshore. Geophysical surveys and instrumentation, Gravity and Magnetic surveys,
Instrumentation used in ship borne surveys, towing cable and fish, data collection and survey procedures, corrections
and interpretation of data. Oceanic magnetic anomalies, sea floor spreading, Vine-Mathews hypothesis, geomagnetic
time scale and dating sea floor, linear magnetic anomalies, Oceanic heat flow, ocean ridges, basins, marginal basins, rift
valleys. Seismic surveys, energy sources, Finger, Boomer, Sparker, Exploder, Air gun, Vapour cook, Hydrophones, pro-
cessing, data reduction and interpretation. Bathymetry, echo sounding, bathymetric charts, sea bed mapping, seabed
sampling, dredging and coring, Navigation methods and Position location methods.

c. Geophysical Signal Processing:
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Various types of signals, sampling theorem, aliasing effect, Fourier series and periodic waveforms, Fourier
transform and its properties, Discrete Fourier transform and FFT, Auto and cross correlations, Power spectrum,
Delta function, unit step function. Time domain windows, Z transform and properties, Inverse Z transform. Principles
of digital filters, types of filters, moving average and recursive and non recursive filters Amplitude and phase
response filters low pass, band pass and high pass filters, Processing of Random signals. Signal enhancement for
gravity and magnetic maps; regional residual separation, continuations, evaluation of derivatives, pseudo gravity
transformations, reduction to poles and equator, Improvement of signal to noise ratio, source and geophone arrays as
spatial filters. Earth as low pass filter.

d. Remote Sensing and GIS applications:

Fundamental concepts of remote sensing, electromagnetic radiation spectrum, energy-frequency-wavelength
relationship, Boltzman Law, Wien Law, electromagnetic energy and its interactions in the atmosphere and with
terrain features; 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. Introduction to Geographic Information
Systems (GIS) spatial data structures, visualization and querying, spatial data analysis.
PART-B: 100 Marks

a. Solid State Physics:

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, Debye theory; Magnetism: dia, pars and
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and applications;
elementary ideas about high temperature superconductivity.

b.Laser systems: Light amplification and relation between Einstein A and B coefficients. Rate equations for three
level and four level systems. Ruby laser, Nd-YAG laser, CO2 laser, Dye laser, Excimer laser, Semiconductor
laser.

c. Laser cavity modes: Line shape function and full width at half maximum (FWHM) for natural broadening,
collision broadening, Doppler broadening, saturation behaviour of broadened transitioins, longitudinal and
transverse modes. ABCD matrices and cavity stability criteria for confocal resonators. Quality factor, Q-switching,
mode locking in lasers. Expression for intensity for modes oscillating at random and modes locke in phase.
Methods of Q-switching and mode locking. Optical fiber waveguides, Fiber characteristics.

d.Electronics and devices:

Semiconductor devices (diodes, junctions, transistors, field effect devices, homo and hetero junction devices) device
structure, device characteristics, frequency dependence and applications. Opto-electronic devices (solar cells, photo
detectors, LEDs) Operational amplifiers and their applications. Digital techniques and applications (registers,
counters, comparators and similar circuits). A/D and D/A converters. Microprocessor and microcontroller
basics. Data interpretation and analysis. Precision and accuracy. Error analysis, propagation of errors. Least
square fitting. Intrinsic extrinsic semiconductors, pn-p and n-p-n transistors; Amplifiers and oscillators; Op-amps;
FET, JFET and MOSFET; Digital electronics-Boolean identities, De morgan's laws, logic gates and truth tables;
simple logic circuits; thermistors, solar cells, fundamentals of microprocessors and digital computers.

e. Digital electronics, Radar systems, Satellite communications:

Digital circuits, Number systems and codes, Combination logic circuits, sequential logic circuits, microprocessor
architecture, functional diagram, Pin description, Timing diagram of read cycle, timing diagram of write cycle. Data
transfer techniques-Serial transfer, parallel transfer etc. Radar systems, signal and data processing, satellite
communication-Fundamentals Designing a surveillance radar, tracking radar, signal and data processing, radar
antenna parameters, satellite systems-communication satellite systems, communication satellites, orbiting
satellites, satellite frequency bands, satellite orbit and inclinations. Multiple access techniques, earth station tech-
nology.

f.Quantum Mechanics:

Wave-particle duality; Wave functions in coordinate and momentum representations; Commutators and Heisenberg's
uncertainty principle; Matrix representation; Dirac's bra and ket notation; Schroedinger equation (time-dependent and
time-independent); Eigen value problems such as particle-in-a-box, harmonic oscillator, etc.; Tunneling through a
barrier; Motion in a central potential; Orbital angular momentum, Angular momentum algebra, spin; Addition of angular
momentum; Hydrogen atom, spin-orbit coupling, fine structure; 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,
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Born approximation; Identical particles, Pauli's exclusion principle, spin-statistics connection; Relativistic
quantum mechanics: Klein Gordon and Dirac equations.

CHEMISTRY PAPER-I (Inorganic Chemistry): 200 Marks
Chemical periodicity:
Periodic table, group trends and periodic trends in physical properties. Classification of elements on the basis of
electronic configuration. Modern ITUPAC Periodic table. General characteristic of s, p, d and f block elements.
Effective nuclear charges, screening effects, atomic radii, ionic radii, covalent radii. lonization potential, electron
affinity and electro-negativity. 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 propetties,
catenation and catalytic properties, oxidation states, aqueous and redox chemistry in common oxidation states,
properties and reactions of important compounds such hydrides, halides, oxides, oxy-acids, complex chemistry in
respect of s-block and p-block elements.
Chemical Bonding and structure:
Ionic bonding: Size effects, radius ratio rules and their limitations. Packing of ions in crystals, lattice energy, Born-
lande equation and its applications, Born-Haber cycle and its applications. Solvation energy, polarizing power and
polarizability, ionic potential, Fazan's rules. Defects in solids. Covalent bonding: Lewis structures, formal charge.
Valence Bond Theory, Molecular orbital Theory, hybridizations, VSEPR theory. Partial ionic Character of covalent
bonds, bond moment, dipole moment and electro negativity differences. Concept of resonance, resonance energy,
resonance structures. Schrodinger equation for the H-atom.
Coordinate bonding: Wemer theory of coordination compounds, double salts and complex salts, Lewis acid-base.
Ambidentate and polydentate ligands, chelate complexes. ITUPAC nomenclature of coordination compounds.
Coordination numbers, Geometrical isomerism. Stereoisomerism in square planar and octahedral complexes.
Hydrogen bonding. Metallic bonding: qualitative idea of band theory, conducting, semi conducting and insulating
properties.
Chemistry of coordination compounds:
Isomerism, reactivity and stability: Determination of configuration of cis- and trans- isomers by chemical methods.
Labile and inert complexes, substitution reaction on square planer complexes, trans effect. Stability constants of
coordination compounds and their importance in inorganic analysis. Structure and bonding: Elementary Crystal Field
Theory: splitting of do 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 transitional metals . Orbital and spin magnetic moments, spin only moments of and their
correlation with effective magnetic moments, d-d transitions; LS coupling, spectroscopic ground states, selection
rules for electronic spectral transitions; spectro-chemical series of ligands; charge transfer spectra .
Acid-Base reactions
Acid-Base concept: Arrhenius concept, theory of solvent system, Bronsted-Lowry's concept, relative strength of acids,
Pauling rules. Lewis concept. Acidbase equilibria in aqueous solution and pH. Acid-base neutralisation curves;
indicator, choice of indicators.
Precipitation and Redox Reactions:
Solubility product principle, common ion effect. Ion-electron method of balancing equation of redox reaction.
Standard redox potentials, Nernst equation. Influence on complex formation, precipitation and change of pH on redox
potentials; formal potential. Feasibility of a redox titration, redox potential at the equivalence point, redox indicators.
Redox potential diagram of common elements and their applications. Disproportionation and
comproportionation reactions.
Organo metallic compounds:
18-electron rule and its applications to carbonyls, nitrosyls, cyanides, and nature of bonding involved therein. Simple
examples of metal-metal bonded compounds and metal clusters. Metal-olefin complexes: zeises salt, Ferrocene.
Nuclear chemistry:
Radioactive decay - General characteristics, decay kinetics, parent -daughter decay growth relationships,
determination of half-lives, Nuclear models -shell model, liquid drop model, Fermi gas model, Collective model and
optical model. Nuclear stability. Decay theories. Nuclear reactions- fission, fusion and spallation reactions.
Definition of curie and related calculations, preparation of artificial radionuclides by bombardment, radiochemical
separation techniques. Experimental techniques in the assay of radioisotopes, gas filled detectors-ionization chamber,
proportional and Geiger-Muller counters -G.M. Plateau, dead time, coincidence loss, determination of dead time, scin-
tillation counters, solid state detectors.
s-Block Elements :
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Hydride , hydration energies, solvation and complexation tendencies of alkali and alkaline-earth metals, principle of
metallurgical extraction, Chemistry of Li and Be, their anomalous behaviour and diagonal relationships, alkyls and
aryls.
p-Block Elements :
Comparative study of group 13 & 14 elements with respect to periodic properties. Compounds such as hydrides,
halides, oxides and oxyacids; diagonal relationship; preparation, properties, bonding and structure of diborane, borazine
and alkalimetal borohydrides. Preparation, properties and technical applications of carbides and fluorocarbons. Silicones
and structural principles of silicates.
Chemistry of d- and f- block elements:
General comparison of 3d, 4d and 5d elements in term 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 energies, oxidation states, variation in atomic and ionic (3+) radii,
magnetic and spectral properties of lanthanides, comparison between lanthanide and actinides, separation of
lanthanides (by ion-exchange method). Chemistry of some representative compounds: K2Cr207, KMnO4,
K4[Fe(CN)6], K2[Ni(CN)4], H2PtC16, Na2[Fe(CN)SNO].

CHEMISTRY PAPER-II (Physical Chemistry) : 200
Kinetic theory and the gaseous state:
Gaseous state: Gas laws, kinetic theory of gas, collision and gas pressure, derivation of gas laws from kinetic theory,
average kinetic energy of translation, Boltzmann constant and absolute scale of temperature. Maxwell's distribution of
speeds. Kinetic energy distribution, calculations of average, root mean square and most probable velocities.
Principle of equipartition of energy and its application to calculate the classical limit of molar heat capacity of
gases.
Collision of gas molecules, Real gases:
Collision diameter; collision number and mean free path; frequency of binary collisions; wall collision and rate of
effusion. Real gases, Deviation of gases from ideal behaviour; compressibility factor; Andrew's and Amagot's plots;
van der Waals equation and its characteristic features. Existence of critical state. Critical constants in terms of van
der Waals constants. Law of corresponding state and significance of second virial coefficient. Boyle temperature.
Intermolecular forces.
Liquid state: physical properties of liquids and their measurements: surface tension and viscosity
Solids: Nature of solid state, law of constancy of angles, concept of unit cell, different crystal system, Bravais lattices,
law of rational indices, Miller indices, symmetry elements in crystals. X-ray diffraction, Bragg's law, Laue's
method, powder method, radius ratio and packing in crystals.
Thermodynamics:
Definition of thermodynamic terms. Thermodynamic functions and their differentials. Zeroth law, First law and
Second law of thermodynamics. Cyclic, reversible and irreversible processes. Internal energy (U) and enthalpy (H);
relation between Cp and Cv, calculation of w, g, 7U and ?7H for expansion of ideal gas under isothermal and adiabatic
conditions for reversible and irreversible processes including free expansion. Joule-Thomson Coefficient and
inversion temperature. Application of First law of thermodynamics.
Application of Second law of thermodynamics.
Camot cycle and its efficiency, Gibbs function (G) and Helmholtz function (A), Gibbs-Helmholtz equation, criteria for
thermodynamic equilibrium and spontaneity of a process. Chemical equilibrium: chemical equilibria of
homogeneous and heterogeneous systems, derivation of expression of equilibrium constants, Le Chatelier’s principle
of dynamic equilibrium.
Thermodynamics and Equilibrium:
Chemical potential in terms of Gibb's free 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. Van't Hoffs reaction isotherm. Equilibrium constant and
standard Gibbs free energy change. Definitions of KP, KC and Kx; van't Hoffs reaction isobar and isochore. Le
Chatelier's principle. Activity and activity coefficients of electrolyte / ion in solution. Debye-Huckel limiting law.
Acids-bases and solvents:
Modern aspects of acids and bases: Arrhenius theory, theory of solvent system, Bronsted and Lowry's concept,
Lewis concept with typical examples, applications and limitations. Strengths of acids and bases. lonization of weak
acids and bases in aqueous solutions, application of Ostwald's dilution law, ionization constants, ionic product of
water, pH-scale, buffer solutions and their pH values, buffer actions & buffer capacity; hydrolysis of salts.
Solutions of non-electrolytes: Colligative properties of solution, Raoult's Law, relative lowering of vapor
pressure, osmosis and osmotic pressure; elevation of boiling point and depression of freezing point of solvents.
Chemical kinetics and catalysis:
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Order and molecularity of reactions, rate laws and rate equations for first order and second order reactions; zero order
reactions. Parallel and consecutive reactions. Determination of order of reactions. Temperature dependence of
reaction rate, energy of activation. Enthalpy of activation, entropy of activation , effect of dielectric constant and ionic
strength of reaction rate, kinetic isotope effect; collision theory & transition State Theory of reaction rate, Catalytic
reactions.
Adsorption and Surface Chemistry:
Physisorption & Chemisorption, adsorption isotherms, Freundlich and Langmuir adsorption isotherm, BET
equation, surface area determination, heterogeneous catalysis; colloids, electrical double layer and colloid stability,
electro-kinetic phenomenon; elementary ideas about soaps & detergents, micelles, emulsions.
Electrochemistry:
Conductance: 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 ditution. Ostwald's dilution law. Debye-Huckel theory.
Application of conductance measurement. Conductometric titrations. Determination of transport number by moving boundary
method. Types of electrochemical cells, cell reactions, emf and change in free energy, 6.H and AS of cell reactions.
Nernst equation. Standard cells. Half-cells /electrodes, different types of electrodes. Standard electrode potential and
principles of its determination. Types of concentration cells. Liquid junction potential. Glass electrode and
determination of pH of a solution. Potentiometric titrations: acid-base and redox, electro chemical power sources;
primary, secondary and fuel Cells, corrosion and inhibition of corrosion.
Photochemistry :
Conductance: 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. Ostwald's dilution law. Debye-Huckel theory. Application of conductance measurement.
Conductometric titrations. Determination of transport number by moving boundary method. Types of
electrochemical cells, cell reactions, emf and change in free energy, AH and AS of cell reactions. Nernst
equation. Standard cells. Half-cells / electrodes, different types of electrodes. Standard electrode potential
and principles of its determination. Types of concentration cells. Liquid junction potential. Glass
electrode and determination of pH of a solution. Potentiometric titrations: acid-base and redox, electro
chemical power sources; primary, secondary and fuel Cells, corrosion and inhibition of corrosion.
Quantum Chemistry:
Wave-particle duality, Photoelectric and Compton effects, de Broglie hypothesis. Eigenfunctions and eigenvalues.
Uncertainty relation, Expectation value. Hermitian operator. Schrodinger time-independent equation: nature of the
equation, acceptability conditions imposed on the wave functions and probability interpretations of wave function.
Schrodinger equation for one-dimensional box and its solution. Comparison with free particle eigenfunctions and
eigenvalues.
Basic principles and application of spectroscopy:
Electromagnetic radiation, interaction with atoms and molecules and quantization of different forms of energies.
Condition of resonance and energy of absorption for various types of spectra; origin of atomic spectra, spectra of
hydrogen atoms, many electron atoms, spin and angular momentum. 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, Raman Effect. Characteristic features and conditions of Raman activity with suitable illustrations.
Rotational and vibrational Raman spectra.
UV Spectra: Electronic transition (a-a*, n-u*, IT-1T" and n-n'), relative positions of Amax considering
conjugative effect, steric effect, solvent effect, red shift (bathochromic shift), blue shift (hypsochromic shift),
hyperchromic effect, hypochromic effect (typical examples). IR Spectra: Modes of molecular vibrations, application
of Hooke's law, characteristic stretching frequencies of O-H, N-H, C-H, C-D, C=C, C=N, C=0 functions; factors
effecting stretching frequencies
PMR Spectra: Nuclear spin, NMR active nuclei, principle of proton magnetic resonance, equivalent and non-
equivalent protons, chemical shift ?), shielding / deshielding of protons, up-field and down-field shifts. NMR peak
area, diamagnetic anisotropy, relative peak positions of different kinds of protons, substituted benzenes.

CHEMISTRY PAPER-I111 : 200 Marks
PART-A (Analytical Chemistry): 100 Marks
Theoretical basis of Quantitative inorganic analysis:
Law of mass action, chemical and ionic equilibrium, solubility, Solubility product and common ion effect, effect of
temperature upon the solubility of precipitates, the ionic product of water, pH, effect of temperature on pH, Salt hydrolysis,
hydrolysis constant, degree of hydrolysis, buffer solutions, different types of buffers and Henderson's equation.
Gravimetric Analysis:

20



General principles, 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

determinations-chloride as silver chloride, sulphate as barium sulphate, aluminum as the oxinate and nickel as

dimethyl glyoximate.

Sampling and treatment of samples for chemical analysis:

Techniques of collection of Solids, liquids and gaseous samples, dissolution of solid samples, attack with water,

acids, and alkalis, fusion with Na2CO3, NaOH, Na202, K2S207; Microwave assisted digestion techniques(Only

elementary idea).

Volumetric Analysis:

Equivalent weights, different types of solutions, Normal solutions, Molar solutions, and molal solutions and their inter

relations. Primary and secondary standard substances. principles of different type of titrations-i) acid-base titration, ii) redox

titration, iil) complexometric titrations. Types of indicators - i) acid-base, ii) redox iii) metal-ion indicators. Principles in

estimation of mixtures of NaHCO3 and Na2CO3 (by acidimetry); Principles of estimation of iron, copper,

manganese, chromium (by redox titration);

Acid base titrations: Principles of titrimetric analysis, titration curves for strong acid-strong base, weak acid-strong

base and weak base-strong acid titrations, poly protic acids, poly equivalent bases, determining the equivalence point-

theory of acid base indicators, colour change range of indicator, selection of proper indicator.

Redox Titrations: Principles behind the lodometry, permaganometry, dichrometry, difference between iodometry and

iodimetry.

Potentiometry: Fundamentals of potentiometry. indicator and ion-selective electrodes. Membrane electrodes. Glass
electrode for pH measurement, glass electrodes for cations other than protons. Liquid membrane electrodes, solid state
ion selective detectors and biochemical electrodes. Applications of potentiometry. Direct potentiometric
measurements-determination of pH and fluoride. Redox and potentiometer titrations- Balancing redox reactions,
calculation of the equilibrium constant of the reaction, titration curves, visual end point detection. Redox indicators-
theory, working and choice. Potentiometric end point detection. Applications of redox titrations.

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-completeness of reaction, indicators for EDTA titrations-theory of common

indicators, titration methods employing EDTA-direct, back and displacement titrations, indirect determinations,

titration of mixtures, selectivity, masking and de-masking agents, typical applications of EDTA titrations-hardness of
water, magnesium and aluminium in antacids, magnesium, manganese and zinc in a mixture, titrations involving uni-

dentate ligands-titration of chloride with Hg2+ and cyanide with Ag+.

Chromatographic methods of analysis:

Basic principles and classification of chromatography. Importance of column chromatography and thin
layer chromatography; Theory and principles of High Performance Liquid Chromatography (HPLC) and Gas
Liquid Chromatography (GLC). Ion-exchange chromatography.

UV-Visible Spectroscopy:

Basic Principles of UV-Vis spectrophotometer. Lambert -Beer's Law and its limitations. Instrumentation consisting of
source, monochromator, grating and detector. Spectrophotometric determination.

Flame photometry and Atomic absorption spectrometry:

Emission spectra Vs absorption spectra. Basic Principles and theory of flame photometry. Applications of Flame

photometers. Basic Principles and theory of AAS. Three different modes of AAS - Flame-MS, VGAAS, and

GFAAS. Single beam and double beam AAS. Function of Halo Cathode Lamp (HCL) and Electrode Discharge

Lamp (EDL). Different types of detectors used in MS. Different types of interferences-Matrix interferences,

chemical interferences, Spectral interferences and background correction in AAS. Use of organic solvents. Quantitative

techniques-calibration curve procedure and the standard addition technique. Typical commercial instruments for FP

and MS. Applications. Qualitative and qualitative analysis. Relative detection abilities of atomic absorption and

flame emission spectrometry.

X-ray methods of Analysis:

Introduction , theory of X-ray generation, X-ray spectroscopy, X-ray diffraction and X-ray fluorescence methods,

Braggs law, instrumentation , dispersion by crystals, applications. Preparation of pallets, glass beads, quantitative and

qualitative measurement.

Inductively coupled plasma spectroscopy:
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Theory and Principles, plasma generation, utility of peristaltic pump, sampler - skimmer systems, ion lens, quadrupole
mass analyzer, dynode /solid state Detector, different type of interferences- spectroscopic and non-spectroscopic
interferences, isobaric and molecular interferences, applications.
Analysis of Minerals, Ores and Alloys:
Analysis of Minerals and Ores- estimation of (i) CaCO3 , MgCO3 in dolomite (ii) Fe203, Al1203, and TiO2 in
Bauxite.(iii) MnO and Mn02 in Pyrolusite.
Analysis of Metal 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.
Analysis of petroleum and petroleum products:
Introduction, 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.
Analysis of coal and coke-Types, composition, preparation of sample, proximate and ultimate anlaysis calorific
value by bomb Calorimetry.
PART-B (Organic Chemistry): 100 Marks
Basic organic chemistry:
Inductive effect, resonance and resonance energy. Homolytic and heterolytic bond breaking, electrophiles and
nucleophiles; carbocations, carbanions and radicals (stability and reactivity). Alkanes, alkenes and alkynes:
Synthesis and chemical reactivity of alkanes, mechanism of free-radical halogenation of alkanes. General methods of
synthesis, electrophilic addition reactions and polymerization reaction (definition and examples only) of alkenes.
General methods of synthesis, acidity, hydration and substitution reactions of alkynes.
Organometallic compounds:
Grignard reagents - preparations and reactions, application of Grignard reagents in organic synthesis. Organic
compounds containing nitrogen: aromatic nitro compounds - reduction under different conditions. Methods of
synthesis of aliphatic amines, Heinsberg's method of amine separation, Hofmann degradation, Gabriel's phthalimide
synthesis, distinction of primary, secondary and tertiary amines; methods of synthesis of aromatic amines, basicity of
aliphatic and aromatic amines. Sandmeyer reactions; synthetic applications of benzene diazonium salts.
Bonding and physical properties:
Valence bond theory: concept of hybridisation, resonance (including hyperconjugation), orbital pictures of bonding
sp3, sp2, sp: C-C, C-N & C-0 system). Inductive effect, bond polarization and bond polarizability, steric effect,
steric inhibition of resonance. MO theory: sketch and energy levels of MOs of 1) acyclic p orbital system ii) cyclic p
orbital system, iii) neutral system. Frost diagram, Huckel's rules for aromaticity & antiaromaticity;
homoaromaticity. Physical properties: bond distance, bond angles, mp/bp & dipole moment in terms of structure
and bonding. Heat of hydrogenation and heat of combustion.
Aldol and related reactions:
Keto-enol tautomerism, mechanism and synthetic applications of aldol condensations, Claisen reaction, Schmidt reaction,
Perkin reaction, Knovenogal, benzoin, Cannizaro reaction, Michael addition. Aromatic substitution reactions -
electrophilic, nucleophilic and through benzynes - radical substitution of arenes - orientation of nucleophilic substitution
at a saturated, carbon, SN1, SN2, SNi reactions -effect of structure, nucleophile, leaving group, solvent. Additions
involving electrophiles, nucleophiles and free radicals.
Mechanism of some name reactions:
Aldol, Perkin, Benzoin, Cannizaro, Wittig, Grignard, Reformatsky, Hoffmann, Claisen and Favorsky
rearrangements. Openauer oxidation, clemmensen reduction, Meerwein - Pondorf and Verley and Birch reductions.
Stork enamine reactions, Michael addition, Mannich Reaction, Diels - Alder reaction.
Electrocyclic Reactions:
Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, ally! system,
classfication of pericyclic reactions FMO approach, Woodwrd- Hoffiman correlation diagram method and
perturbation of molecular (PMO) approach for the explanation of pericyclic reactions under thermal and photochemical
conditions. Conrotatory and disotatory motions (4n) and (4n+2).
Organic Reaction Mechanisms:
Addition Elimination Mechanisms: (a) Addition to carbon multiple bonds- hydrogenation of double and
triple bonds, hydroboration, birch reduction, Michael reaction, addition of oxygen and N, (b) Addition to
carbon-hetero atom multiple bonds: Mannich reaction,Reductions of Carbonyl compounds, acids, esters,
nitrites, addtion of Grignard reagents, Reformatsky reaction, Tollen's reaction, Wittig reaction: (c)
Elimination reactions: Stereochemistry of eliminations in acyclic and cyclic systems, orientation in
eliminations - Saytzeff and Hoffman elimination.
Organic Spectroscopy:
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Infrared spectroscopy: Units of frequency wave length and wave number, molecular vibrations, factors influencing
vibrational frequencies, the IR spectrometer, characteristic frequencies of organic molecules and interpretation of
spectra. Ultraviolet spectroscopy: Introduction, absorption laws, measurement of the spectrum, chromophores,
definitions, applications of UV spectroscopy to Conjugated dines, trienes, unsaturated carbonyl compounds and
aromatic compounds. Nuclear Magnetic Resonance Spectroscopy: (Proton and Carbon -13 NMR) The
measurement of spectra, the chemical shift: the intensity of NMR signals and integration factors affecting the chemical
shifts: spin-spin coupling to 13C IH-IH first order coupling: some simple IH-IH splitting patterns: the magnitude of
[H-IH coupling constants.

Mass spectroscopy: Basic Principles: instrumentation: the mass spectrometer, isotope abundances; the molecular ion,
meta stable ions.

HYDROGEOLOGY: 200 Marks
Section A: Origin, occurrence and distribution of water.
Water on earth; Types of water — meteoric, juvenile, magmatic and sea water; Hydrological Cycle and
its components; Water balance; Water-bearing properties of rocks — porosity, permeability,
specific yield and specific retention; Vertical distribution of water; Zone of aeration and zone of
saturation; Classification of rocks according to their water-bearing properties; Aquifers;
Classification of aquifers; Concepts of drainage basins and groundwater basins; Aquifer
parameters- transrnissivity and storage coefficient; Water table and piezometric surface;
Fluctuations of water table and piezometric surface; Barometric and tidal efficiencies; Water table
contour maps; Hydrographs; Springs; Geologic and geomorphic controls on groundwater;
Hydrostratigraphic units;Groundwater provinces of India. Hydrogeology of arid zones of
India;Hydrogeology of wet lands.
Section B: Groundwater Hydraulics
Theory of groundwater flow; Darcy's law and its applications; Determination of permeability
in laboratory and in field; Flow through aquifers; steady, unsteady and radial flow conditions;
Evaluation of aquifer parameters of confined, semi-confined and unconfined aquifers -Thiem,
Thies, Jacob and Walton's methods; Groundwater modelling.
Section C: Groundwater Exploration and Water Well Construction
Geologic and hydrogeologic methods of exploration; Role of remote sensing in groundwater exploration;
Hydrogeomorphic and lineament 'napping; Surface geophysical methods — seismic, gravity, geo-
electrical and magnetic methods; Types of water wells and methods of construction; Design,
development, maintenance and revitalization of wells; Sub-surface geophysical methods; Yield
characteristics of wells; Pumping tests- methods, data analysis and interpretation;
Section D: Groundwater Quality
Physical and chemical properties of water; Quality criteria for different uses; Graphical
presentation of groundwater quality data; Groundwater quality in different provinces in
India; Groundwater contamination; natural (geogenic) and anthropogenic contaminants;
Saline water intrusion; Radio-isotopes in hydroLteological studies.
Section E: Groundwater Management
Groundwater problems related to foundation work, mining, canals and tunnels; Over-exploitation of
groundwater and groundwater mining; Groundwater problems in urban areas; Ground water management in arid and semi
arid areas; Climate change impact on graoundwater resources; Concept of sustainable development of groundwater
resources; Groundwater management —supply side and demand side management; Rainwater harvesting and
managed aquifer recharge; Conjunctive use of surface and groundwater; Groundwater legislation.
APPENDIX - 11
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
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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.

(1) 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.

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
(i) Unaided high grade colour vision is required.
(i1) The testing of colour vision shall be essential.
(ii1) 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:
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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 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.

i1) 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.
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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:

€)) Marked or total deafness in Fit for non-technical job if the
one ear other ear being deafness is up to 30 decibel in
normal higher frequency

(2) Perceptive deafness in both Fit in respect of both technical and
ears in  which some non-technical jobs if the deafness is
improvement is possible by a up to 30 decibels in speech
hearing aid frequencies of 1000 to 4000.

3) Perforation of tympanic (i) One ear normal other ear
membrane of Central or perforation of tympanic membrane
marginal type 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.
(i) Marginal or attic perforation in
both ears- Unfit
(ii1) Central perforation in both ears-
Temporarily unfit.

@) Ears with Mastoid cavity (i) Either ear normal hearing other

subnormal one side/on both
sides.
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ear, mastoid cavity-fit for both
technical and non-technical jobs.

(i1)) 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.

5) Persistently discharging ear Temporarily unfit for both technical
operated/ un-operated and non-technical jobs

(6) Chronic Inflammatory/ (i) A decision will be taken as per
allergic condition of nose circumstances of individual cases
with  or without bony (ii) If deviated nasal Septum if
deformities of nasal septum.  present with symptoms -

temporarily unfit.

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

(i1)) Hoarseness of voice of severe
degree is present - Temporarily
Unfit.

(8) Benign or locally malignant (i) Benign tumors - Temporarily
tumors of the E.N. T. Unfit.

(i) Malignant Tumor - Unfit.

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

(10) Congenital defect of ear, (i) If not interfering with functions-
nose or throat Fit

(i1) Stuttering of severe degree-
Unfit.
(11 Nasal Poly. Temporarily Unfit.

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

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

(d) That the chest is well formed and his 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

(h) That his limbs, hands and feet are well formed and developed and that there is free and perfect motion
of all his joints;

(i) 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 and Geologist 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

27



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 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) : ...............oooiiiiiiiin.n.

2. State your age and birth place : ..............coooiiiiiiininan..

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

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.c.oooiai.

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 oo

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 — |
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 ..............
Any recent change in weight ..........
Temperature .............c..coeeene.
Girth of Chest......................

(1) (After full inspiration) .................
(i) (After full expiration) .................

3. Eyes. oo

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

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

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

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

(6) Visual Acuity ..........ccevennnn

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

Acquity of Naked eye With glasses  Glasses

Vision: Sph. Cyl.
Axis

Distant Vision

RE

LE

Near Vision

RE

LE
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Hypermetropia

(Manifest)

RE

LE

Others: .....ooviiiiiiiiie

4. Ears: Inspection ............ Hearing ........ Right Ear ..... LeftEar.......
5.Glands ...ooiiiiiiiii

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

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 ..o

Kidneys ....o.ovvvvviiiiiiiiiieee, Tumours

(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.cooeieiieienn..

(D) SP. G e

() AIbUMEN ...

(d)Sugar ..o,

(€) CaSES 1uvintitet et

(D Cells oo

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? .........................oei.

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?
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) Unfiton account of .............ccooiiiiiiiiinnnnn..

(ii1) Temporarily unfit on account of ....................coeeee.

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
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(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.........c.ccocevieveniiininii e

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- 1
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.1,18,500-2,14,100 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.1,18,500-2,14,100 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
4, Director (Chemistry) Rs.1,18,500-2,14,100 13
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| 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
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