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frmt ok wifafuer emewt (58 @mm=
ey 1 sufafeEi off wie §) & fe<t
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T I—-9Us 1
[PART I—SECTION 1]
[ (R&T T 1 BigHhi) WRA THR & GAE! 3R IeaaqH = R S i
¢ fafurar fora, fafam, el qon Sehedl @ Heifta sigerTg]
[Notifications relating to Non-Statutory Rules, Regulations, Orders and

Resolutions issued by the Ministries of the Government of India
(other than the Ministry of Defence) and by the Supreme Court]

qIOr Ud IGART HATA

(@S fawm)

73 fooelt, foia 15 fewwR 2016

NEI]
. 9/11/2014—T%S EU0)—¥Rd WRHR - aRAeHr faerg A (@<€vw) o wfia &= & o ofdR

e AfAfa @METaRN) &1 TeT wRA b1 iy for g Rraey tenmuer wHEIfedr, deie, "eER Ud fagaeE
(FroerTHd) e H AR e @1 gaR g9 & fog @ g 7

21 OEU% & fory METHRA & ARaAT efearlRad R —
) <afua, arforsa farT (s1ee)

) IR A Td A« AR, aior fawrRT
HYad Afya, e HRI T

Ggad wAferE, aiorsy faur (Few |fed)

(B) oregel Ud yey feerd, ufioH 9@

22 Jg SMSUAYI, ST SR Jifod 8, 3 HeWl Bl FeAlfId R Adhdl © 3R ASTHAT Bl Ay 1Y
e @1 gHed & & fou, 519 1 smawaedr 8, SU—Affd &1 789 Wl IR Fahdl & | 39 ARl B, od
JAMMILIHAT &1, 96% R IR a9 # b IR §AD! 98& MF YH DI QI |

3. IMSURN & fory foammmet fawy f=foRe g —
() SR M 1 argAe vd WEING ¥ 0 o/ e SR den g7 faei a1 alie |
(i) UG & AT ST UK URAGISI Ud HRIBAM & Foid & (oY, ST 3Maedd &I, 2l
BT IFAET BRAT |
(i) GEUE P feRe Y & a9t aR oy FwRAT )
(v) ST & IRY AT dr gRT wenfd wdid /aniRaal @1 9@t o1 SrgAeT B |
(v) oRISERN @ IRdfd® vd facia wrfer & JrfeRT &=ar|
(vi) ufem d& grr 9iv U dEIve & aiffe @™ IS &1 gAe |
(vii) dIEUE & feenfrder & GuEE vd gurR B |
(viii) 90w & R @ AT # S o HT BT B |

4. () aforsg AT, SMSURAl @& Wued # W9 1 Mavdd A1 AEG FHS SMU SUYdd dGelld a3 &
foru e urfdrery B8R |

@) v d@ MEURRD B Afdrerl \FRTIar U B |

g

T3IE

4
~— ~—

€

el 3ofm Rordr
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SICN|
3reer fear Sram 2 f 59 Wdheu B P U ISTET & Wewdl Bl U @l g |
AT AT ST 2 % 59 Ahed Bl AMRI AT & (oY 9RA & IIod= H h1R1d fBar 911g |
Ig WY ey T ST § 6 39 ddhed @) U Ui IRT SRR & Aareral / faumi &1 Uf¥d a1 Sy |

T, MW
SERSICC)
Grel AT
a5 feeal, st 8 wRadr 2017
afFAfad s-aanfas 3R sgfaerei adiem, 2017
H.4/5/2016-TeT. || —Rcg {dTTeieh FALT0T 7 sqd=irioreh, spaiifcientde, TWGidel (SIdvd, vaer Aol qog &

wan) AR o G FAO 7 FiAvs SesfanEt, (@9ee &) @0 & 96l F e & T @9 dld qaT 3eT gann
AT B e arel Gelr i fArar adien fr A Fdarror @ FEER & fav gHfra @ S g

(1) Aot -|
el FATG & Heg HrATerd AR IS FIET0T H 58 GET garT R Sl arel Fal 1 f3aor 36 Yo ¢
qe T AH : gaaTiei, spsifaenfae 3R war e
e : e &
ERCoin ; dae 10 : & 56,100 - 1,77,500
Tar : (i) Tl #HATerT, $T HAATh dar FHg ‘F fagA, 2010
(ii) R sdamieien @deror epsiifiniae, Gar weg & fg#, 2013
(ili) RAT sqaTieien TfeToT TETA e WA ‘F fAFH, 2013
AR -]
FAT T S, SN ol HHUA HATF, W WHR 1 Tah ey wrdiery §, # 38 9lien & AegHd § ;|
ST aTel Uel T faavor 39 YR §:-
g T ATH : HiASS STorsffaael (dAfare o)
g ; R F
AT ; Jge 10 : €.56,100 - 1,77,500
qar : (i) FET et 1S, FAT STel Fard
(2) 33l 3uEd aftia spdenfer, sEifasfay, e iR STepifaaet gef W @we &g wdeT & e § I 9% 3@
"o A TGl YRR U 10 orcll foiaredl qur Her otk Gar 3Aer &1 IR garT STy &1 faeifed & 3gar 3% gl
et o faf@d odiem 3ol &Y o g1 3N o W R ga=iiae aderor & saeias, sifasnide, wres 3

STeT{fa=ilel Jal o Tgel & faur foham S 8, &1 /g 3des B & deaar @ad i d& smaeas faavor seqd

F g

faery €375 (i) 3FHIGER §ART [@¥qe Jidas J97 H &eiis a5 agas # GRaEla/IRad FXe HaEl fadl S HaRiEr 97

ST GaRT €317 gl fadr e

Ry eg7er (i) SpdafAs, HHfAFAg FHTAT N ol HHTET HAAT & HHE & Hal A $loavs Fosifaasd (d=f7e &)

ggf & felv aread & ST A 399 FH 379 GART GedF AU H Geils g Azt d@r RiFawr #r
&I & AR & gal & felv sirEfed 133 Siear)
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(3) HRCT sydwTioten FeTOT F spd=ieih, eqsiiiciniae, AR TR I FTor FaTEsT HAHT @ Feeld HoTel §Is H THE
& Hal H F155 STorgfaaa (dafAd &) alem & ke & IR W) I S aren RiFaat $r seqarfaa dear e
o o farw Afew A RAfdse f Swel swied oleT & o gRasfRgRa g, spifaetag wres 3R g
HATET HAT & AHE & Hal H $HlAvs Sosffdaned (defda &) el # JqHiad Siadl, g seiadr, 3
Ao AT aur aRRE &7 & e Aol & 3Ffcart & IReToT WeR g FuiRa &9 & fHw smeer
(4) 39w TRET & UROMA & HUR W TAfAT SFAIaRT HT IEUS T & LT fohdr Smeam|
(5) 3T EaRT I W& 31 AT & aRfdrse-1 7 AuiRa dfa @ 3mafea $r areeh)
(6) TR&T e IR el grel, Tg AT GarT AR fhar Srwar|(SiaT T 3maer garT giud faar am)
(7) S 3FHcar ar ar:
(F) HRA & AR @, aT
(@) 9Tl &7 9T g, ar
(31) T & TSI g, AT
(T) ART & TR fFad & 50 & 01 SAayy, 1962ﬁqﬁmm§3ﬁﬁaﬁmmaﬁ€r,m
(3) ¥Rd & TURN fAarE & ¢ @ UIfhedle, a1, Aeiehr, 2T, 39001, HIF 0T AT collierdr, Jdi Jshrehr aut
T FTEST, m,ﬁ,gﬁﬁﬁmmmﬁmﬁwwmgwﬂyﬁ:mwwﬁral
U 3T T (@), (71), (F) 3R (3.) ¥ Heftrd 3FACaRy & TIHR o Gl AT erl fohar gl

S 3rficar & AHS # T GATOT AT g 30 e’ § v Rar S whar § fhg 39 FygfEa yeae
hae dafT f&am 37 Hhdl § 9 $RT TSR GaRT 38 HGIS 9r3dl JATU-9F ST & fgar aram g

(8) 3 e
(F) 9T WER, T AT & Tog FRATCE, AR aaeie GIaTor 7 qdanfersh, sifaetag ik @t
(FFF ‘&) el & o wlieT 3mAfod U S atel a¥ & A Ag T Tgel ari@ d geIdH 21 a¥ & gr
I 8, Toh 32 a¥ &7 o g3 & (37 01 Sieradl, 2017 1) 31 3HhT STed 02 Serall, 1985 & qd i 01
S, 1996 F TRA 1 g3 &l
(&) STol FEYS HAGT & HNAEY FATerd, Feald el a5 H Ffass Fosfaae (dafas o) wg ‘& 9ai &
foT odier AT fhr S arel a¥ & SeAadl Ag B ugel a3 01 STeIadl, 2017 & ~gAdH 21 a¥
T g I 8, g 35 a¥ @1 o g3 & (3 AT 1 SeH 2 Seradl, 1982 W qF dUT 1 Siefadl, 1996 &
e o §3T 8
FUIN &0 & IFHIGAR Tg GlARTT #X & 3 @ 3ugFd g [Fae fav 3 rdad # e 8 F [&U g A geaEh
AIGS F R A &

(7) A FS FATN A aftia woa-1 F KW Qomr # BT & awr Flew-2 # aftfla @aeT wef & fav
s FAT §, A o7 A H IO 3G WAT H ke 7 ani H ge & S|

FicTH-1 FicTH-2
AR ${d=mTiereh Fdafor (i) AR THE F
(ii) ssiifaentae, @ g '+

(iii) WA 6 F

Ferd aeTel WS (i) FioIvs TR TH T




78 THE GAZETTE OF INDIA, FEBRUARY 11, 2017 (MAGHA 22, 1938) [PART [—SEC. 1

(&) fafed (3uged) o Mg A & Fe=egar ge & Sl
() I 3Flear eqefad Sfd 3ryar Igfad St 1 g, ar AfRhda 5 a¥ el

(i) 3" We A & 3 3FACaRT @ AR 3 a§ T, S W 3FAEaRl & fAT Ae] HRETOT Y g F 91T
gl

(i) UF 3FAGAR & AAS H Segial 01 Saradr, 1980 & 31 GHX 1989 T &I HIET & GRIA ATYRUTIAT
SIFA UG HIAR T # HRarw far g, v 3ifteda 5 av dwl

(iv) erf aer & @y §u¥ # a1 HAued &7 A wish FRa$ & R Asherlar g qar gas aRome Fawq e
BU 6T JaT & FAN & AH # HfAhaH 5 av|

(v) o oaqd fdnl (wees grod HfHERAT dur nMarderele wAee red fReRET,  3mdTdepelle dar
FHHIR, eTdlelld JaT HHR Ired JRAFIRAT TRA) o Igell SAar 2017 doh & T & 5 gV &7 FAQr &
3RS (i) FETER AT HETHAAT F HUR W G@ET A (i) Afedn a1 § §U ARSI AT (iii) IewHAN F
PROT HEFHFT o QR g PROT § FREAAFA o & F 3T FROT § FEIFT & FATA R FEAAFA g0 ¢
EH 3 o wfFAfad § e i@ ggell Siaadl, 2017 @ Th a¥ & X QT Bl §) 3ada AHAS &
3RFaH 5 av d&|

(Vi)  3TUTTeN ShaTereT TR/ eTehTelld TaT HHIRT Ued JATRIRAT & AAS # 3fFaH 5 av Hr gRMEAw
3 ggel SeTadl, 2017 d% g X N ¥ IR Terhr PgRFa 5 af ¥ 3R TS @ FUr T A
H & FHAGT Th AT I Rl ¢ fF 7 fAfde I99R & AT 3 X d@dhd & dUr o gl )
AGRFT &1 T 9o & H daE & A A & Alfed W 3e¢ FRNR § HFa fhar seem|

(vii) TREE, HF SR vd AREF &7 @ a1 (Feveron) afFadi & foav sRwan 10 v

Reqof-() sieggfad Std/Aaaia aur Jeg Ros sfd & d&ftd 37Hedr! S HI 8(6) 3 fawsl @sl TUr Haqd
el STF TUT FRHR A AT #7e alet URIRF &G & 3787 FfFadl e dr A H i 8 akr
B} & il i a1l et g HAT G GIed FNeA @ Hew 81/

Reqofi-(ij) sagd AfFE sg 37 SfFadl G A G Al FHT-AET G T&UT FAMAT Haqd dAfFw (RAfder dar A
9T ISR AT 9&) 1793 1979 @ 3eheT Hayd dfae 3 &9 & GRS 21 sier 81

Requfy-(iii) &I GIeed HIABTRIYHqHTeAT Hal FHUT GIeed HEAFRA Aloed 0& Heaqd dfds adar & JfewiRar
TRT OF HAYS &fd FAT FHRIT PR S FTT & FRY T AIHFT §U §, I8 [A7H 8(€1)(v) FAT (vi)
& 37EfaT Y AT H G Tl & S

Reqoii-(iv) 39T FaA 8(€)(vi) & JHadla Iy # oc & sl & Frage ARIRF &G & 67 3FHGan! # AT 8
THT 9T AT FCT TG T§ (FRHN I [AFFiedr GifbaNT Sar o #AFer &) GarT ARIRE gdsvr & &g
TEN FaNT ARING T & [GFenar 37/iqani & felv HEica dafta dasi/gal & fav fGfea afiRe aer
e ArGs! F 39873 F QT Fr &1

FU HT IS TIEATFHT HT BIS H I AT H Hig o e AGT & S Fehll|

AT g6 Sed H ARG AN § S AR I AregiAs fAegied ol & YAORGT A fhd eRd
faeafacare garr ARG & FHAET AR 7T GAHOLTT R fAeafieared qanr seRfRd Adgeee & dfSewst A
aor @ AS B AU 3H IO B faRafeded & ARG WMRERT G@RT S R g gl St sEicaR 35

AEGTAS HT GAGT AT FAKET 3ol A YA § TE TR AEAAS GET T HAKE GUET F TAULTT
FHITHTOTA /AT Fid T Y Fhell &

HY & HGU A HS 3T SEAAST IUT AT, A9Y-TF, R A qar & HFeE @ ued e Feeh 18
30T AT AT gl



ParT [—SEC. 1] THE GAZETTE OF INDIA, FEBRUARY 11, 2017 (MAGHA 22, 1938) 79

JegeRll & FH AT H T GU HEFRMA/ITIR ACAAF GUE GHAVL-GT AT & AT SuGFA dhfedsh
gATOr-gT giEAfad g

feequf-(1) 37HGarR Jg €07 I& & IHFITT 3FHIGAN F 3H FeH F ANIG FH FNBN R FfE IHF HdgT 9T
TEGT FNeA I ANG F HFoeI/FTE T GHA-TT H AT FAFET AT GA-TT A ot § AN 509
F1G 36H GRAc 3 [Fd FRIE 9X Fi5 fdaR rgar &idrd dgl 1337 o)

Roquf-(2) 3FHGaR IF Y Fie FX & & 379 garT e s H gaer & fav & 75 e F aRRkT v aR &g H g5
FN d & GG IAH I GaART [t a1 H aaw H B st FROT & qRade #xa F Al 781 &9

faey €757 (i) 15 3FHIGaR @ 3GIFT [HIH 8(7) @ AAold g HAT H ST & el qhem A gaer Bar agr g, 3adr
3FHIGART ¥ FX & SO Il HdqT 97 Hold & Fiq GF GHET H Gger I TOET a7 F &g Har & T
g7 & 3T & Jyar RHrmFEAerT GaRT 36! A FHCT FX & S &1 g Hdad e @ e e
3HSr Har Ir 9 & S g FiA § dl 8 91T Fo AT B/

(i) S FFHIGAR 3G [GHTT @ YT Hdae GF Gegd @ & @ &lq [FE e @ / #rdled w
FIAART & ST & T 3¢ 9e(9g1) 8 AT g Faeh RAT e giaaifaar # afrafeid ga @7
g7 BT [SGT 917 T8 FUAIRYT o §ld GX A T @ 3HF 3Hdae 97 [@f8dT Hordr Fled 3da
Tl 31T GaRT 3R X faar T &

9) geAdA AeTOh Jragar
AR [deTTeIeh FAaToT & ${A<iloleh HAG ‘& & faw

(i) 9T A &g a1 Vo AU FAsT & e Fele @ GEATUG favafdearerd syar w6 & R el ganT
Tt dferer Feue favafdegred ejee e HfRfaas, 1956 (1956 &1 3) & URT 3 & 3IcHId HeAG
faeafdegrerd & &9 # afvd Rl Afeter deur @ sE-nfae e a1 $ffaeier a1 Iqugerd S{faeil AT $3f=avor
T Gietsl HeayoT AT Solferady sffa=ileT a1 ey s{faaml a1 gedr faeiel 3R Fame yeee ar geRr e 3R
dIg &1 HEATA AT GQTH i AT USATH QN0 AT IRATA AT dAleAh HehaNhr AT st
We R 7 Areex ol & @, urT g

(i) #RAT gl A egifaeniae #og ‘& & faw

3FAGar [ $IRd A d@de a1 Tog uradsa & Rl Fefe ganr vanfid favafdearea sruar feafdeare
Fefare e HfRfaas, 1956 & 3add Aee faeafdearey & &0 A afvd el Rueror dear @ sifod ar
IeTogerd sifhr ar sEifaehr a1 @Afha (arawor speifaeh) ar IETvged Sffaerer AT FaET iR, eIy
HHITR (Theirhl) H TATTET HT form gl

(ili) TR spd=TAh FAeToT A RN THE ‘F & v

3FACaR S R # e I1 U AUl AUSH & fohell diolel @nT TG favafde@rery ar faeafdearea
Feferel AT Jfafgs, 1956 (1956 1 3) &I URT 3 & 3Hadid @A Hiele faeafdearey & HAET (Taw=)
T TCATSS HIATE (I THI) IT Telclliecshol HIAEST (fALATUTcHS T@TTA) H TATHE T foram gl

(iv) FET Tl NS F Ffervs Fereffaare @wfas & ) wog & & v
() 33 & AR A FHe AT U AU AUSH & fohall et qarr Fufid faeafdearog ar favafaezmers
Jeferel e HfRfeaas, 1956 (1956 &7 3) T GRT 3 & I €iNG Aele favafdegred & ffaae 3ryar
FANT ST A WAL AAA H FAGHIR B FT [ A
(@) AT 1o [@eafagarerd & sier{fawieT # Fadla] 32

Fie: dag 39T # #Avey B 7 arcgd #Egar gred [@eafaqarey & wiae & §ig EAaFia] Bat & &
FFeATH &l I FI JaAlel FT & TAle a5 HHIHA TSTHH 81 el Fls Hed JISIHH/
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() S 3FAEIR ST 39dFd 9f0id @t (i) @ (iv) # RfAfse Fgman Afas degar & sifar Qe 7 FFafaaT ge
g O 3ol e W F Ford ¥ f oden A wfFafad @ & fow am g S, afee 3o aRome i gaen
g1 & 15 g, o qdem F yaw F AT deT W FHhd ¢ AR A RUfa A Ford a§ dr 9lEw # 3AFr vow
3eifae grem 3R 3wded aftia (i) @ (iv) TS 7 Rafafise sgeaw e deaar aog w6 & el gem

(@) 39 AV A S 399t F 5@ Aga & (kT 3gwar urcg 7@ A § 3T 37 9T ST W ghar §
A 3HA 3T HEAIT GaRT FETfid GRETT Sechiol &1 g1 31T & faderiefar olem &R &1 Aoy aa &
3159t Y gftew & vawr 7w o ghar #

(31) T 3FACGAR S 3TUT IHEh §, oAfehel 38h I IUIFA @i (i), (i) a>r (i) #A AT A B frdr
facelr faeataearera #r g, 98 @R & Tipfd der= @ g, @ 8 3T garr s@ e & yaer fear o
HheTT g

(10) @t Sefieanry &1 T & A & AR Yoo A I G HEAT ARV

(11) 3 gsft 3rficar o gl & & TWHRT AlRY F FHRTAF I1 fAd X iy ¥ s TRl a7 ey ¢fRga @
7 1 genfad SAEIRAT A1 S WG 3eFAT H RN § o6 Fe dde (3SNTR) TEIA HT g F Sewie faf@d
T 39 FHrATCH/AHET & qure i Ghad X T § & 3gia 50 e & fov smde fHar g

SFEACART T LA W@ AT T I T T 3 AT & 37 3 TQeT & AU 3desT He/aem # dod &
Y H (e A §U AS I AT § A 3T HdeeT JohT ST Hehcll 1 3! 3Ffeaiy g T S Fehell &

(12) 98T & S & fAU 3FAGaR & AT J99 F TARR dal dAT Il IIFdl AT I9EAT & aR H 373 H¥
o sifaer gem|

qQeT #H e He ard 3FHIGAR I8 AR o of & d qlieT & vaw g & fAv g # el et g e g
Qe & 37 Tl ERI, Seveh v er & 3¢ waer e § e foaf@d odiem qur aneficshR aiet 3 3a7ehT Jaer qui:
Hfeds g1 qur Sofeh HUIRA arar v ordf o @ Fer o MR gl I fAfe et qur AelichR Tiet & gge
AT G H FAYS F%el W Ig IR AT § foF F Oradr & el ardt & O w161 Xl at 3T ganm q{eT & fow 3ereh
ELICCIEURCAC REIC D]

(13)  ToRdY off 3FAIGAR & T H d9 T 18] Soa1 fGaT S S deh o 39k I MANET &7 99T JATO-9F o gl
(14) 5T FgLdi/3FAear -
(i) TFEr o TR & 3ol IRia3FcaRY & forw gade urea R § s
(i) AT SEorRt gdeT & § 3rear
(i) TREY 3T IFT A TEH T T FT AT § IFYUAT
(iv) STell GFarasT ar V¥ GFAST S fRU §, o aeeeTd SReee g srar
(v) IS aFaed feu g 3ryar fndl Agcayet a2 1 fdumr g, 3rar
(vi) e # 3FCaR & Fay F R sfafRd a1 s aet @ e forr g v
(vii) oET & SRIT TR @TereT HT yAeT fohar g1 sryar
(vili) SeaR-gRARI3T H I ot ot g it foh 31eellel $ITT & 37yar 3787 3T U g 3ryar
(ix) oeT sraeT & Rl oY YehR gegdER fohaT g 3T

(x) e T & T 3T GaRT fAged FHARAT B AR AT g HYar 3y R gHR A gl gars
g 3rar
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(xi)y 9AET F SRT AT BIA/ISR AT 3T R TPR & Folaglieleh 3TIUT AT IT YT IR IT & §F H
mmmwmmWmemgmmwmwwa 372qar

(xii) I 36T Sotehr &M H AMAS gl & oI Geed Yaer AT gat # 7 I srepeent v el off v 4
AT AT §, 37Uar

(xiii) gafered @st & 3feaf@a et sroar e o & &t et &1 warg fomar &) ar aar 1 9Ra famar gl sl
o Fufd 8 39 W 3o 3ifdier (Rrsfieer srergee) aeman o @& § 3R @y & 39

() HERT ¢arT 38 e § s fov a8 37fiqar § # 9o & foIv 319 SgIam S §ehdl § JdT Hgar
(@) 38 TR ygar @y 3Efa & fov

(i) 3TN E@RT o ATl JTell & HIAT TIT F

(i) HET THR @RI 39t 3T ey off Alendr & aRa fram o @har § 3R

@) e g8 THR & AT qd @ & Farewe A § o 38h [aEg 3ugFT A & e segAreecAS SR B
ST H@hal &1 92 37 FIH & 3 FT AT a9 dh 1a1 &7 AT S dah fobi-

(i) 3FHcar 58 Gy # H1g (AT regraes & ame, 38 GEJd A T A o I I @
(i) 3FeaR garr fafga wora Ao 7 A F1F IAdesT S R T @ o 38 W faER 7 R o e

(15) St 3Flicar fAf@a adem & T garr e fagem W fAUiRa Sgead 3w wed & od €, 3w cafadad
gfieror & U WeichR & fU e Seem| Wed I AT & GAidar @Ay TR & HUR W Ieqgd
St/ skrsiaat 3g Uos ot & fov sRfeid RiFadt 1 a1 & O g snfaat & sedfigar gdica aear &
cAfdFdcd qqe1orT & AU AR & 61 Jolv ST Tohd o 3RNT 3ol TR A PT o hidded W&oT & fow
HIEThR & oIl Tehell g

(16)(i) TETcshR & 9T GeT # Ycdsh 3¥iear &l 3ifdH &9 & Yol fhU 7T For 3Hhl & YR W AT @RI
3Efieant @1 AIIAhA H FAeYd AT STaT| Jeqeeid  3ENT AR gal R SFAeaRT $r e g wem &
3P F MUR W A I arelr 3aARET RiFaar & desf & 316 3 (S a1 & AT 3gHh Aldh Hgarwan) AuiRa
F0| IRfEAT RfFaat w” e, A5 AR 3R/ & 3RET gof & v 5 = el 3Rf&T RFaar & el &
AT A e Aol H T & Tl ¢l

Tt o Jeqefd S, egEfEd Seenia aur 3w WosT a9 § d@efta 3Ficar fSegle ade & frdr o T
W 9Tl AT A ARGs R o YR T RAFA A1 ge FT 3TN AL fhAT § dUT 9 3FACaR St RN ganT
AT 3Hgeh Helh & IUR W AT & 9 9T AT &, A AT o7 H RiFaat & @wg 3eqeifda far srwen
(31T 3ERTET RiFan) aur 3¢ Igfd S, g Saerid 9ur 3 Uos @@ 5 o #@d g, & v 3w
RiFT@ & eqerf@a g fohar siwem, &7 a9 e #7 fhar S o9 ds & 6Rd @R & el gai/fafagat &
Fedd IR RiFaal & fawg sweqRifad far s

(ii) 3T IR RfFTAT R AGfFT 8 3Faeart $ fRelr wal 1 <o # @A §U 3k AT I 3R FA
Y Fhll 8.

(17)  aR& &7 @ fQAehelier 3Fdeart gq 3RfEd RiFTAT A R & v 3¢ 9lieam & @l TRf | 3w &
fAaeear @URd 3gar &R & ge & el auiy afe qliRe §0 @ faeheier 3eflcar &1 AT gaRT |
yqgfd onfa, sqgfaa seenfa qur e Ues @olf & 3eficart 8q PuiRa 3dar T @ nfda dear & sl
IIAT W AT Bl & dF AT ga AT TR W HfaARFd aliRe &9 @ RQerdnr 3efigant i 39@ fav
HRTET RiFeral & dear & it i1 e w7 1 Smeah|

(18) 9% 3FHIGaR H Glehel H Foor fFa & & AR fFa govr & Swel @ Ao 3mer @3 #en 3R
3T 308 TATHST & aR H HIS 99 AR Tgl |
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(19)  o0em # 9 g A A 4 & Agid & AfUaER AL e Siar § g8 fAv avge § R @R alem § qd
& HEARISATER ST | 38 a1 @ HJse d g Av & srfigar &1 afF 3R qdga e degar 3k @uiRa 3mg
e 3nfe @3l YN & Ug RO e AT g

(20)  3FAGEAR @ AGREE AR TIRE TR @ TaEy g @ilRe AR 3 S tar e Qv A g aifer oed
a¢ Heltd AaT & HUSRT & & F 39 Heledl B FAAAYADh o A0 90| THR A7 AgiFa arieepry garr star o
aHeT g, AuiRa Rfecar afier & s R 3Ffear & IR # T§ 9r Srar § 6 a8 S 98Tt G oA T §
ar 3ehr Agd w8l A Swel| @ gle & UR W) HAH §T § g 9T fFU 9T 3EAeart # 39 9g & fav
37YUAT AT 3Ad TRIRG IAIAAT T 9T ool & forv RAfercar oltaror waren mf@a geml Rfsscar adem & faavor
5 fAgaAEer & RS-l & Y 1 §1 37icar A RfFc i & @y T&ftad Rfvcar a1 & Afzha iRy
3YAT TWHR A AT @, @ WU e S FET g O ARF o & sew 9F 7 3ifEd
3FcaR & giRd R s

e FRrer & F7e @ fev 3FHGan! # derE & Sid & B aheT 7 gar & 6T Hdae #xet & Gge fAfde #otl F
# TR [AfFear JEFRT & FaT F7ed F1T Far o 3FHGAR) F AYFT & qge [T Siaedt qOaT & Jore g
3o T & [T IR AT GRRIC- # QT a7 8] [3FenTT §v aqd iAwl # ga AR 39 & Heqar
&R H ge d s

(21) A& §T & 338TH IfFddr H 30 foav IRfET RfFaat ) fdarR 3 S« & fow 30 srardAar arere
gfaerd (40%) a1 380 ™S gl Agu| am™ W 3FAlearl ¥ eafelidd aedsd  TUT3i/eAarst Seg a8t
Wil 3rTd STH3S & AgTfacerd carn Heafdd dar # e & foav RuiRa fmar smeem, o & @ 3mem &
i

COES &R 31981
1. THTH (MF) &Ed ierel (3erfordl &) garr fasaifiea fre amer arer &
2. drdr (PP) g dUT 9k garT R S arer ST
3. T (L) 33T fhT ST aTel ST
4. & (FC) Yol o deT dooh] AT 3T q@ary e Se ared
5. et (BN) e [T S arel
6. TwH (S) St (S A1 FE W) T ST arer FR
7. THE (ST) T2 g T S arer F
8. ssag (W) T T R ST et
9. s (SE) S fhT ST aTel FIT
10. T (H) FARY/AITR U STt arel i
11. HRSsr (RW) g auT for@ex fhu S arer &

e Qar3ii/gal 1 IUETHT & IqET 3og AHAA H FraiicAs gefievr fefaf@a # 4 v a1 siftes grm
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FrATcAS Faftanor
EN S F

1. &ua (BL) At W T Afehet ST 76T

2. T (BA) it STl T (%) g ugw
(@) uHs H goedr

3. diwav (BLA) et R g 2t et WIS

4. 3w (OL) T W W (ST AT 9 ) (®) g ugd
(@) uHs T g
@M wFas

5. 3T (OA) T ST WIS (TS AT SIS ) (%) gie gga
(@) Yhg HI georar
@M weFEs

6. &g (BH) Ted dIs AT FHog (36 AT G A6 Hehd)

7. uHSsAg (MW)  HEUMNT georar qur WA Al Fgereriea

8. & (B) EELCH

9. W& (PB) iR AT

10. 21 (D) sfax

11. @ (PD) 3ifAes sfeR

(22) Tl off 3FfcaR T FHETT AL HRETOT & o1, IHA A Hl he AHR SaRT SR IRTET FHET Fael
g # afAe e o ) @ Ao Ay w1$ sefear afFafaa s-dwnfas ik sfawe adem F o andea-ud A
g o0 HAT § fF aF @eIed Aol § WEfd § W Feierk # 3wen vl # 3RfEa Aoh F asda we & v
3T T for@ar § d 39T 38 3 GPR h IR I TIBR G LI

Siafeh suded gl &7 AT &9 § dleld har SMeam, O o o 0 A1Ad g @ 8, S et @oger
@AY @ IRMEIT @erdl &1 el off gt & onffAe o T @l fAgEer ol e s AR 3eEfiear gary
aﬁm—wmwﬁﬁa@@%m%éﬁ@awﬁ@%nﬁﬁ)gﬁﬁlﬁ'@ﬂmﬁrﬁ,aﬁaﬁraﬁwﬁ
AR FHerT H qRace el HEEh 3ERY 9 A9 gaRT ARE & 3MUR ) faur fhar S|

(23) S, HSAST/IATI/ATE/AE FAEREHST & fIU UGS HREGUVRI™T & T & FToh IFHIGAR T
AT Y fh 9 AgaAEd/=Aled # fAaffd aeEr & AR W8 IREOVRITd & gheR 81 3UdFd onii/EeE @ Het
fAzeael # U a0 (e & IHJaR 3FHficary & U 39 g1d & YT A fAfgd ed & 3avyen GHIOT 97 Hiog
gl TIRT qUT 37 YHTUT YAT Tdced STAT kel I TuTRa arkr@ (3ifas afd) & gger & alr@ 3ifed g anfgul

(24) TorgafEa a
(@) 0@ =afed & Qarg 1 e ey frar § S shifad afd/aeh ggar @ & ar

(E)Gﬁﬁﬁﬁ/ﬁ%ﬁﬁg@,ﬁ@ﬁmmﬁaﬁmﬁm%,Eﬁﬂ?@ﬂﬁﬁgﬁﬁ%%ﬁrwaﬁ
HIST ST

W Ffe FET WHR 30 a1 ¥ AJse @1 A0 o 0 faare O egfdd aur 9o & gl qaT W o] gl
gl dAfFcish Hlelel o IHTAR Thd & AR AT el & T 377 wRoT o gf ar fondr of cafda &t @
e & ge & s @ g

(25) 30 91T & ATEIH T ST gef & TEY H HAT I ST I@T § 3T Fiared fgaxor aRfRrse-1l 7 f&ar = gl



84 THE GAZETTE OF INDIA, FEBRUARY 11, 2017 (MAGHA 22, 1938) [PART [—SEC. 1

aRfrse- |
1. o@eT fAFfaf@d Aeegar 3mfEd f Sreem:
HI9T-| T 3efeoe 2 7 afvia fawed & fofea adem)

HIET-|| W 33T FSwglel 3fehcar 200 3ish 9ied fhu €, &1 3T garT ogfddcd qlieior g WEhR &
foT gemar s #Far g
2. AR sdefas wderor A g, spifawlde, e, g 3N ST e 915 7 Senffaeel, @ig F ual
& fov Pefaf@d favat & fafga oder smafsa @ e

v afer st 3w

1.9 e (@t Aftat & fo) g 3 100

Aol | Al ug & fo

2. A IR | g 3 200

3. f=eT 9w 1| g 3 200

4. sfa=aet 9 |11 ge 3 200

ot 1l : sygifarenfae ug & faw

2. opsifrRhT 9w | g 3 200

3. ag@tfarehr 9ux || He 3 200

4. iR 9uR ||| He 3 200

Aol 1l : @A 9e & v

2. T U | He 3 200

3. T 9 || He 3 200

4. A 9 ||| He 3 200

AN IV : FHfass Serifaeen ug & fav

2. faee IR | g 3 200

3. gfa=e 9w || ge 3 200

4. STerfaeT 9w 111 ge 3 200
Roquit-| ;% vt S srfaeen, spifaelie, e 3R Ffte FeRifaant gt W Tae & e sfaafar & @ §

37¢ STIFATAR Ycdsh AN & THET GV 7T Jeaauai v alem air gl

feoaoft-|| : sffawelr 3R HiAss Step{fawrEn, Qi e & foau e & W YAl w1 3w aftta doft | 3R v &
qAeT ge e @l fawat i gfem & gl

Reaoi- 111 : Al #g el S syfa=en, spEifaefae, Tee R Hfass SeRffawEn get & fav 3uded aftia fafad
e & fov et v a1 3Re geAqar Fr 9daT FET & arar & ar 3§ eafdar e g areelt Ak 3Ee g fow
T RIS TATT Gt 7 Fedieha AR fonell off 3227 & T 3mehferd =€t foham seam|

3. gl fawdt i qdem wWeRrerd ([Aey) §9 & o Smued
4. Tt gAGAT & e} ST H for@er gier| gea9d sk #H & d e S|
5. TQ&T & T 3R UreHhA 58 g & aRferse-| & v 3egar gef
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6. IFHIGART A TA-TA F 3ok Tad for@s iRy R off aRFEUfa & 3% 3k foms & v 5 3y =gfFa
HERIAT del 1 Al Ag & S| Uiy, efSeanta seleart # S Tell A IwHY § aur gHRTSRT gaiETd @
difsa § 3R SRl 3 TE HEAST, 3TN FR-AGT &THAAT (T@e) (FIAAH 40% ETHAT) H gefad aer §, W
3FHIGART T ThS (F9T o 37YaT HRNT GaRT Yeed HhIsd) ol &l 3qaAfd g

Reafa 3rlcart aur 39 3Ficart A S o A AT § qUr yHEfEashT gead & Afsq § 3R swt
3R TG IEAYAT, 3oh FrA-fAcaest &TAAT (W) (FIATH 40% HETHAT) I GNfdd Il §, 3e6 Tcdsh 8¢ H 20
e @1 AfaRed gag off Gar srwam|

7. 3757t F gdem FH UAl F 3o S §EdE@ H & & g, R o Rufa 7 3% 399 fOv 3cax e arer iy
giaur & 3egAfT w76 & S|

8. 3T &t Tl qaTIT & gw IF UIRT F & fademfoer gl

9. @elr fawat & qlem3i & ~gAdH Asal H yerrel, FEh 3ok foies & v JiftaAreT fear e
10. 9RATST F UGS AR 3T AT & v A vefa & 39S smuah|

1. 7RI &I 9ol & el HRAT 3l H FAUET §F H Sf g (S - 1,2,3,4...371) |

12. 3t 1 Qe & & & Feok & & T Sedranfod difehe sholspeied offel 3R 91T &t T JieTAfar g1ef| adietm
BT 7 Fepoiey ot ot &Y AT AT gl

13. AraTTehR/cafFaca q&ToT: AT FT WIETMchR ITAET GaRT Add S8 GaRT fohdm ST ATETehR &1 3297 et
@1 sffa=iren, spiifeniae, e R Hiacs STesffaaeEl el R Qegdr i WG 6 &) afdded gleror # regdt v
Aqed &TAdT, Tgordsl AR g ST Td e AT 0T, FAgIRS eIy Hi Afds 3R e aradr, o=
&1 Geafasar 3R 37¢ 3R Bles ygfed T TGV el & Hediched W AAV &A1 e swar|

HTgdr

9N

TR 3R gregamEeh

i IR AR & O aAeT ST & weaad dAfAa § AR sHer TR R e wae & osnfaa
SR & 3TET g1| faet, appfifaehy, e 3R S ffaaer fawdl # v & e wfdard geaus giet foeer &
WA & ol [aeafacarery & vAvadr Baft & oemarer g 3R w9 AHEgdk W gt i gde fawa & Aifos
SRR Y ST e & v Je fFr Fra

Y oY Qv & FI$ wrAAE gdiem a8 gl
AT 3T 100 376

3r9eff i 3EET # e dfeed A9y fOmer 8P| 35 URe 3T 3i3e Fr gHeT 3R Usal & 39T HT AT
T ST STE|

AT - 9ReT 9T -] @ 200 37
S & : I3MId faefier T Fey Hdee :

o= : faemd, &1, 3T HAUROT, YR JuT I, PR : AR @Y RS UelicalaiereT, Hdsid Ud dfgelid dof
& FRe, TAERUTT dUr {adfds ®RE qUT ¢ TR & AdGIaon,  Hereoled Tihdl : 3U&90T, e, IRagH,
HUEYU[ 3cuTe HR FHET - WHS, YHR, T GIE, BAHENT | 3ehT JUECA dUT faehmE, Readed W AT gihag,
&Y YT 39arg Aol 3r9arg JoTel, Acdd IUTdacdl, BT qAT 3o4 faHE, A& es H ufkard, aRage va fHagor,
HITHTAH FRHT @RI 3cqfed H-9FR © A4, ddF, BAGET AR agg o yaR; Faldadfs aifa & spmsfas go:
aTg HeTol 3T A=Al Wi, IaTg MM, $ Gridiiohael, A & H SAR-TGTT JUTell;,  3FefugeFel 373Mpicteh
faamen: faffesr sifaemer & et Fur-wfosr searenstt, sorer faemer, Rfde sfdmifer qur sl sreaaet 7 s,
HRA T $3Mepicieh TaileT: $3Tehicieh UL qAT 37erel|
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degd dedhrg fAfeRor - U, Fer WA &1 G AHE; el HAGT WIS F WHCT HENT Ul FAd Ui,
AT iepicieh Gerdt - #jer, e, STel IUT goieafadl 1 Teel, agd - JohR, de [&aaere, ara fst & gqoEd,
TR Reled, faaed fawsmder; mePael & fgia; Bfce sas afkard-sporacdr, gomell Jur o, s{faar
# AT, EOEe JUT fqadiAfeat w1 carear # gey Fder T, RAST AT, Wil FE, Yehfd 39er
Serole, doTeasd AR IR gAaul/sEuae, This o, dric aur g faeel 3y yonfadl vd 3okt sfdiaien
TqUT 3T YA @ e SAEIY; AR H ARG U - e U7 EHRTH YUl AT 3eToh IIurT,
AT 3MEHR HeT FAST AT 3eTeh AT, AISshidd HI AU S8 IHeqodrer| sHianfores Faar oF (Shamsed) & e a
HAUROMTY, SHETH & A FoI FAAT Hehsl 1 Fehet, RfFer sdanfors sreawait # Shamsvd a1 gy

s @ : G e
AN AT AR AT 37hed, TaIT 3T & Fgic| goieesh, conffed Tur o diel & faEhar el & dor-gard
Ta| fashd TgrEl & g & AYe| fawaer aRfEfaat # @iast qur gge w1 sgagr| do, HeH/eEIR 3@uT, |,
Rl T ETACHD TARAOT| AR fIETOT| Fofel TUT $RleT TUT o FAE90r T Fharfafer| rowqor 3iwel : HIR
TqUT AT 37, IIEIVT el I SAATT Ud 3culg;  Agelase IR HeFedse 304 3gd adl Hged| fheeds 3R
fawqor & oo @y Gegdn| e fear aur 3nuR-3uRRufd dee| AT YorT, HAdH TUT ofqur IFdel & FRAeAcHS
sgagR | Aol Aidwarel aR=g|

QuUs I : §FITIhT
Qe AT FHA HARS EEAT| Al fawurder - sd=iae qur spilfad @meg qur eaeqer| coel @ wrafAs
FAURON Higd Tl faadfael, TUo@sd, giaar Hsd, e WAL & TR U1 Hedlsl W@ fd=ilias o IJur-
AERY 97, SATTHE 9, 3NHaH e, AYF GHA Fehl f TP, genrg fawafa, oftat qur oRafda st
FFIF 3T AYAA AL Feh W AT (A, e @l Agedd oRwets e dur 9dd s@erd] 9
Yrdehcd YT Hledld & T T & AT 7 s@eh 3equieT| gaAfeydes, gdded aur #Hge =] g2 1 g
ufeehrt| Toe T WAt W HHdEar & fBgid, sege afor@n feea ((hqve) 3k Fafda@d affa sqdd afa
AlfAeRar # g@d VAT HRA HT R TG TN ARAT Tole 1 parfaiehr|

Qus ° : RS
aR$r & Rgia: TaRkdr & g v Fer; TaRE gk (TUd vd JAU.Tye); 37eH7 daeol vd Sig dogmofr &
HAURONT;  FARHT Icdaer (312H, Sia 3N Hleleshd TARD HALEL); Hieleh FARDT HIS HT JEITA (31HA TR, S
TARHT IR Frelfshdl);  TGhIT TARDT HT HTUROT, TG EARDT, fARISE TR AR H@en RN, A6 ggiad His
qur e TARAT HISARA FEEufAe R gEAHG AT AGH| S THT YAET Jready diew A &
Ferleer 1 FARHT TRRAT| HRA A HFTAT G EAR, IRl FARAI-fAad AT harash, GRATs H AR Fhierd
Td Hedichel U1 3eish THJeY; STCIHC HAlgel dec; WeAsigh TR - faadicie hagd, HSIHE TUT 3o9h FAJeD!
& HAATS ST qUT FHodiehe, WAIsH FARDE TANIA JhRI & AV Fest # HRA T G, Iades A
sfaera, SNaRd YRV Aelalssd FaRFT TAHIT TR & Afse dest & 9RT & 3T, 3aaresT FT sfagr, shars
HURYT| AAlo7s® EIRFT © RA H1 Riarfes QlioT &1 Fediched | TR HAC | ARAG ${faaael 1 TaRer dar deeh
FHEAT| Tisae AgrEAg R diisarEr A cfEol SarenHd, Tqd Aol FTARE dor e, sty aur
e

gus 5 : WeaRA faart
Sharesr 3ifferE qur HAwToes FAT YA &7 Hodihsd | THE SHaRA Gagl 1 Hifcled TUT gl | Folfd HTUROT;, 97T
fahrarcas flga; QoNaRERT $T Tehelichl, decd SNARA- FEA SHaRA- Ifd geA SharA, yefdeg, SarRed-
STy AAUEId FT Heholel, Tgdlel 3R CATCAT,  HRATHIT RISNATRHARIT - $[3Thideh T FEHA IJETT, Fefieor
raTcA® ygfeaar aur gfawufzal & Fearor dweder 3dR e, sEEiEE FRew AR sfH3idEE| FAwhT
QRISTARHIT - Flehd GaRT HAFHIT Siidel I HiGTd eI, TIGT U7 TAAURIT F1 faehrd, Riarfers Herehr
WO, Stafafaerdr 3R o e gear; Sl qd $ie 7 Shae & q1ed, RIsharieh gRues:- QreidieHen
3fiehgl T ) TR @) RIATRTEATART FoT AT & G297, Gor RIeidRAR & IR9T; FeA SarRdl & JaR; 9
Sharesr: diisare aeeafadl qur 34 Hecd| HARA & fAfe @ed Shary afg 3N 3@ qeror, ey &= &
AT | GUSARAST H ATEIRIT 3o 1 Hifosw aRury| Shareat & FAegfast & Heagei & 7o Bl
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A= - 99eT 9 -1 200 37

s & : Gietol [T Ud AR AT FHEAAS 7fairet
fFecer &1 &gt FHMAIT . AR ded, Fa9oT fT A, 32 AT v geufed, gHlT HIEA AU, e & HARF
FAHAT : 230 3AReT FHET T Gedfea ,varq-faoi eary fheedt &1 Qads , $v@ & @@H, g @i @ a7
Rgia: iRl @il e, gda g, @aefis ogaerd, gd@g v & favadfie @fds, smadt guenie, aedr
3aace, efayeiae, adieor & e, safaeor rpfaar, 2V, st & yhold| yhRies feg, sgadiy dser AR S
quT A Fu F AURCT T WEF Col| Gl f3aeT F =y @iast fr g qur geffeter) Shecdiafaet
Tarfds §ul, 3mafas v W&, Heaae qear (We) 3R dideee & Reid| @A aHpl F ECTT, HE, difde va
g1 IO IR Wisee - AT, IR, TEREe Aghl IR TASAA GG, BosEUR, FAICH, hedihiss,
togfAfas fafade, el iR aefe awg| FFals @fsr @ wierse, Foarse, FNsH, Thdidse, Fhid 3 SR
g GhAor faaeT : 9Er 3R Few & Had @feeia gued, M W Hed A @i Fawd aRadd |
"R gomell 3R sgAis & uRveT A g, dedl H ARG TRAT| IqgT AUT Sohifus F1 Heead| gl H @ 3R
"ues U deal 1 fIROT| HAE ded TUT GoleT HeT ded YT A1/ el & Rl iy frredlieor & 3ear
e | TrafAe ThrcoRame aur ISATIOHR | FAEAIaS AT H1 IR=F/SEHETRA AR gedr fr 3y - Waraffar
&1 flgia; aaeyfae SafAuRer 1 fgid, &g Do qur Ag-gaeon & geafeal et #r Rb/Sr U, Th, Pb el
fAuicor faftrar, gedt v Y| SETA qUT FelHS, SigHsd Ul argHsd & e & Beial sueafas w3k
SITETT T T3t & f&eid|

TS ¥ : 3y Aferdhr
HaAr I 3edfey « Hea 1 HRF o F1 AR, Hea &7 HRF o gl @ F deu F Hea dAvew 3R
HRAF ITled F MRS TR G gumelt & @lvfAed grFgraeer : ciaasta aur Radta yonfoat| am@7 a7 gfaf@ar
g, sfafsar sEensit qur QfAfew & g ey Aey e ik faoes : ador freedeor, et fased,
I varge, AN qUr TR ST FUT Fege . qReST, faaRer, dd 3o AR AHT SIS &
FeqaifAien vera 3R ey Aol H FAGC| HFHT Aol FT FANAYOr AS, WSS, Hielh, HSINTH Td e HAleleh
FINROT; HTHIFROT IR [Fdcfe : Addiaeh Tell AR AT A Tl F ALY Iadew| AT Ad Fo o FEwT
WA, Feflde, ey @iAs few, wewfaw iR #AARew dof &1 Aawr @ sgame-dlEkse-ustsaEe 4e;
fhrsterge, JFABRR, oFiss, FACERE;  §ATET do ¢ IS-ARSs-rENEEe-geaEe ge, Sokige sdlee 3R
ot e, AEAF dor : BANSE ASIASC-B5C FE : UUSHEE AR H®d Ael, 3T Aol : T - FAlse -
IANf3ARTSE AeTarse e TAemse 3R F@aftid Ao, &7 der : AFeNse, Sellarse, JWse, ASENRNse, AdEHEE, &R,
s, & srTee, &Y A5, 8T VAse, Aol Walrse AR BiAlese;  Frakierse : Jifpalse qel

IS JEe | AR &1 | SAE-aG JHTec-dafedst (Gl ¢u e A ), Wder AN iadu ¢
Ades TRE, EhIMME IHades, FU el IRET| Teelfaleh : RA & Sefafedlsr 3R &R do gRER; T 3fqare
AT TN AR eS|
s 9 : SRR A A= 3R gihare

FAUROT TG G FRIRT & yaR 3R 3o 0 ged;  FidRd daf & dwea @fer;  fres Saon, amea
HiedReh Acli T AR Fufiertor,  HraiaRer Toraiol 3R oo H@ATT| HATCROT & JoTa: iddor f@aidr & =or
3N 3R AET FEIAPOT,  GOHA T G HH FRICKUT, UG Ferge fawqor 3R gen fheeeisor & dafad
gaEe;  wEiaRs  gfafkan, afcas A iR gAcech @it & geaw fufa, wfde @Ed @
WHIGEAIITAfhal Faae 3R i RN FRaRs gfafhaist &1 JRifds g FSAufaal SEaRy;  ShidRes
fafsanait 7 gal i e FRIaer gHR AR 3cre: 9fafes et @ srafas aur arder sraen s g sfqerd
doit 1 rafoe vd A ®EIROT,  3RME, Mfadhd FEide ddt #w ufod vd Ay wEieRer;, ey
Ultehsed 3R FATARES &1 HRAIROT| HARET Ud FHT H HAIROT: Tole adafaer AR waidies 9ihams;  Jeeicas
FAARA  dfeHhl, MegHghedd 3R Ureelia  Aglhedd 391, AR FACROT (JHE TG Thd  HRACRON);
dieTACTATh A |
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@us o : 3qdre A

el T I & dUT UGS, IGWEIT SAae, hAdsh, ARFd IR TUGSTd awEl # dHe| HUT IHHR Hr
aReST A9 3R cArEar| gegBiie & ded| WUfAS ST, RIURT &ALV Sid Sifed 3R i sEaig
AT | AT GAeRor 3R Heredoll &g, IR @l 3R AT sewe & v Alsa doeol fAdafd ik
G| HEEr Aol & Feffetor 3R IReTNT $RA @1 JEEE At ThiT Hawe | HFIT U9 @dd TR
aol fagawor & 3227 3 efeq| wer (FR) 9f@r 3N FAEET @ A |

s 5 : AERoT ffaee R grehfde mderd

qAEROT SffaeTeT &1 FHfA® HAUROT- gHA FAEAR, a&] Webell R 32| o[y qATeR0T Td STefary| Teltael aTfeaT|
Mo g38 gerd| el efuTer-fRa =Wl TUr @Hg TR A SAR-Uerd| UIRTEYE Yumel @ HGUROm| gt H vHE
aiRfeufaehr gonferai-sifis @ sy #eH e qaiaor & & §7 #| 9 JeuoT, YeNUT & §id, ol AR maRise
fAEAROT & HROT 3cUeeT YGWOT| TSET T ST Aieh qATRoly Faeey gael f@dA| @aet, fagd @, 3idsfa|
el & S e, e, v reags| Sfo arfdesit & i @ee, @ S @, S dF W aefie gemE|
tafd TR-IASET Alefeh, Tolol AN, FIHTG/ATY AR Tehellch-HARTHAT el AT I, 3T FoeAdl aTg
AHATHROT A, SATFAINA FHATOT I, ANGHA AGNeRar 3uaor, fferafes (Fad:) Rt waiawoliy gara Aeamerd &
dca-yerTd, AR, efdcias Hfasaarcll, Hedihe, JMURIGT 3HihsT 3cdold, Hifaw, Sifaew, diepiasn, amEmis-3es-
aRve| &tAar U fAsmdcHs AT HET Telel-FaiefiehRen STHA-HgANNcHS &THAT-HaTY 3eRd At HATor-
et oEhaar ddd Remarcas Aeer FARTo-aaaRoly gaus # SN3nSTd &1 39T $Rd # 9IeRoiT S|

FaUROMT 3R gl : Wpiceh ITISU-3TURICHS/ TG AIUA-a1G, ETole, Y, AL Ud derd ReeT| 3qhdl &l
feror, faFdR va digar Rafadafad sk sy @A Heaided| g9 HUeT AT IR &1 9 vd 9y Iar
uaTeRoi aRTEAfat & eehdiar 3Tuer o1 Y| $FGelT T IAA-AH, TS FTel Tehaldl IR JHIAT & HROT| Tl Sdelol
AR #Hif@w JgAvieRtoT| T8 ITRee, $ES HROT IR S T3 HT AATOT TUT Heve TaereT |

AT - Jirg 9ot 9 : 200 3R
gus & YRAT @lae 8T 3 gfae srdherey

HRd & urgAg fAerel @1 3uftufd vd Ao - ImuR urg, e, HAeelsl, vegHiEgE, wiAgd, fHwd, @@l o,
AlTesaAA7 | 9 & IR wnfeasr AaT - Ry, Age, weaEery, ased, foad, Ivee, wese 3R IR | FeFae 92,
3TIAIT A @lelol, &, 348k, Yee, RMAS g HHC 3IEN H FIART gl dlel 39aYS Td @lest| #Haa AT 9e2r|
BREGRISE fAetd| caey e, geter Har @fael| aaRes, fAaudcas iR scaraas @fer| dRus aRe & wfas
3culee H AR 1 TR GioAsT 39HRT T Feeldr yonferam| Juavhdr gaffentor, adar @fasr Aifd) wdg wfae Rara
s aad wfae g 3R @ & Baw

GUs @ : 3Eh 3ot 3R speitfaer

IrgEn 89 3R 3w wiasl| @i f e gfhard| 9, Tl 3R St i @ferstel| ga seader 3easH|
(1) 3faAfrs, Afve 3 3rei dat, (2) I w& afgazit, (3) PARES, vwyraEed IR haRescy dur (4) 3%
O SaATEEr & A1y Geriol il | ${d=iliah el eaRT HIAT Hofd GietsleT| TR Fa&T R EIRdsg @ierst|
Gieslel Td HIATRU-HROT 3R GH1E Heer| T Seifeen 3R @liest afgend|

fiaee 3R oI A Hadeeey - gedl & sl oeTon T euTear H Al qur ey iRt v agfAeh
AT AR aawor sEifadr - spElfadh Rftel & Rffed yeR;  I8ca, gohy, degd, sFdT - 344 fgid 3R
3| spEifaehr Bres aRerere - e yeR & @daor, s @ & adafor, Norefelr 3R AT dehelich, AI&TOT I
Saretr, oeifaedhy st @ SedceoTl i Rt @ seensatos pifady, e spifoRRy, ifErifyer
speitforehr| speiiforhy fararforar: aATdr 1S T3 @ qfgeor, spgifaehy, faderia, weRie qur wuRhy fawrtaan, et
A2 e, HAVoT Y TENS| Thihd apifrhT wfaftrar-epsifohT @ sgreansit A sreaedn, i wderor v D
forToT aor forsares|
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@us I ; Gleel 3=avoT

Fagd, Rod aRewie;  3eaen A @fdsr dard - Wagfe aRUsT Jdor IdAmT | IayoT UETaal & §ay # fdAor
gfhar & uRUeT A wlaer [et & geffemor &1 e @f@ica adied| @Ae gcarmit vd sEwer & Rgia -
FUCTARIOT, gfafer 3N 3raeer; e Afder afja reedea deeeor, R g dus, S qur R MR aue, §)
giel (duel fBg) &7 Aol AR A W SR g 1 Bl sR i, R 3wt - S fawerfa B gehid,
fagarfa & 3R T g, STl Uil IUlih| Yidelle Mihelel & TAEld, Oelca @ YRAT Heled, Tl Hiehers
1 RRTEAT F GRS A AT R, SATAAT FTH (o, 3, HHT W gyt @osh), Wafda @ wfafia
fars gonfadt w smnRa gfdels sdoe, @ifeadr a e swmae| gifah qedie, spmeias iR For G dedhelnl @
HAEIT TN ST ARt 1 3ETyeT| @feer avoT 7 SRITEahT Toheiel T s

QUs H : SU & A

I T 3G UG HIAA 1 &P el 3R A0 Flgel 1 3ga| HIGAOT AT Gihar va g@e HROT| 37RA
fored, 3fa gea A fored AR AQor: 3a7dht &iifaes, TEfas AR g [AATATT| Hirer &1 Aol faeelvor: @irer
7 gfas g e gerd| gfieror f wonda Ao gfafRar qur suson) wer Afodr i Afawdr, Her aRowadr f
Jayron, die, foearge, NefAaa qur tIase S| giegieles TavoT # HFel il HI IFTAET| Hger Ael gutel
FT HIOAET| TCH T qAT WA fARavoT| HRAT Fren 7 foearse e | Hren Feffevor & Hedt F wrRyem qoTafar @
e Aeaias| SR & Affeer Figer et & qfaee iR deavian faffesr suel gur wesieton, gaor, g,
3cHoe, AT 3N B - FEAR AAT cdlest H HIFel H1 T3

Thfcieh gISgiehleiel &1 3gd, Udolel R geeudie (3orema)| Hid iR Rerdar dell &1 vepfa| Eeaecns, TR 3 AT
¢9| AT AT Tehelleh| HNA & AT T HUAET G agdm Jora aiforat &1 stanfos o sa=miae faawon|

WAt wiast &1 a@fae fee 3 sgare e WAafdar @ gg=re 3R A9 a3 T 3UFOcAs dehein |
wfs aidl & gearemsit @ HAedia & fov WSAendt At sra d WA gf@st &1 [awn dafegs mwor 7
st faftar - 9 WfAieT dehoiteh| AT ATAISE f@EAROT - sfd=iiareh fod=or|
Qug 5 : JAAERT st

vHE TAfae AT Y Asfelr, T qUT FATOT # g@iAd seage 3R Fodihe| Ao gishar @ Fer ufshar i wrafAs
FayroT| Bfdd SfAaier aRASAST & FfRid e gleor, Ui e FAEC aien; @0, R Ruera, g,
FieT: iR BT, qoll, TSET A, TeX@st & AU sdiAw AR skt twavor| fAfder gohfaarRer aRarsEnsit A
Holol FHEIU| & deheieh| fAfder iR aRASEst & Fefa gdiewoig Ageal ATor @Ha @ dare

Hodichel| AR IHUCIT (Tl 3N ), 3o HAgcd, HRUT TAR AR 3oHeleT| cTehoilenl TR H edller
ggfccal| IR I 9E TRANSTAIT A 3ffeheitehl ha Fesisl (fawar srega)|
ST - weaT T-1: 200 37

TS 100 3
(@) B T s -

geifadhr 1 eraErd R sES 3T AWl @ d@ay # 9Rgw| @R gonel, $EHT 3IH, 3UIE HeEd & v,
gedt, sl aReaAuT AR sHEr WeR| ger @ Iy AR sEe uer S e e fedfadr sk
Sh3NsrEATAFE ardr sfaerd vd sa U HidRs aEgedT AR 3% HROT, ArensHeSH, g sHor At
FHgdd FER Hfad gAor Yoy ad@, gedr fr ale @wEer, gelt & ey e & sifaw o A
faerere|

(@) oha U ARATIRT 3ehd faamred

S, T URATd Fcdh, Sollivesd RT3 fAEid, H FAdE FAT, AR $i1 &9 afa qan sy Fadfad,
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AIT-TIEIR Feer (‘S IOTdedT) AT HIGAT, Vp/Vs HEAT/ SeAlieesh il 3eleh THR IOTEcl/Ied & el q
FeaTer TR & fAv oy faor g, oo daEmdr Reftexdarde fagawer & Alfds fed, i, dcas
SYETTAT, A YOOI, $fehd JalelAlet, fSeieae fgla, oy 3afyy, #egs afer a & 3afe qaigan, sy
EHITAGOT A, SIS FAATIHT & TN, &I AT, JgT g &I A6 & g, e
Mex, d91 MR, o1 HY, WWSSN R, 6 I T A6, AHAT TR & T ggaen I S,
Srsavs fAEAHdT|

(@) speftfaehr & aiforchr fafer -
Thorll, dercd YT AW & 0T, JoFeY fARAVT & dead AfSTUE ST5asied 3R &el, M3 sEasteq gia, T
fogid, fhesw 1 qRemw, qEcdT $res, ~gead F Tocd @F#, e SNNAEF HHRT & FROT &
FHeTar 3R &7, Sogceeicd &, Fleed fAgA, sofFceraAfelawd 3R s safdce Ry, Aifos Ameslt
AT, GrEaeh! R &1, guehl &1F &1 3¢FH, TR @ g, e AR aEd g, sEeh &, faffe
YR AN EGABN & HROT GGhT & HIE AT FHead H oAcold Felerior 1 fdorze, Fafgrer ¢gda qoeas
3R MR YT FHeay, Fred Agiar & Sifed aRade dsmed fgidl & i & Rgia| demey eid 7
fSeehT 3raemon, FHTeT 817 H fAeavulcAd folkeddr, 6T RAgia # T&dicAs YuTelT|
sEitfaht # Aga &, Neg @1d ddd famor 3R el o, @\ dereaar iR WAF Tl g A7 awvr AR
THTSTTT, Soldgidvafesd &I Alfod auronm 3R gefiewor, dAFaded & AR, aE-ar ufadl, saftes
YAIRRT, SAFEIAIATRS FeTeadr AR G, IR W AR 1 e qgucdid AeTH, Fhed AR S
3TN

(51) SqeifcrehT ScshaoT ¢

3chAvT flgid @1 Aife 3rauror, sifae & e # SchAor &1 Alfas aRersT| daedar, dad g 3r8dad
AT &I SchAUT| A HATAT TAH ShAUT GATAU| ShAUT FHREAB &1 gfddiest iR 3o Afgarq
FHENHT @ G, @F 3chAT FAEAN, IHAV AT 1 Gffeor, ~gaAdd a9 FAET 3R ~GAdH AT
HHTUTS, HTeTeh! T FAURON, Teh qd Gl HT HTURON, feg 3T aad aof 3cpaAvr, AT 3R &t g2
& Afrw @gid 1 Yeraeiichel, 3EETHAT, qREamHl 3R S e fafer| gaAleest @l & g i & fav
afAa 3R Y 1 s@en @ffd aca [ & R, [fay wor @iffddcs [/t & g & w@ilia && aa
Tl 3ETe0T| Alsel 3R sfer A, g3HeIesT bR, 3 RellegeaiAfeaa, Alsa Raltegqers Afterd, e
dogsl 3R Sheaded, e dog fShulsierd (SVD), AHNSA 3chaAvl, N YWT ShAvT FHEIT, 9
e faftr, ¥oee e (AfSvee)faftr, Aars-cdwadt faft, sfhu FUYEAT FAET, AHITH HHEAT SchHACT

FACIIT A GHTCISIUNTH, FOedA g9 IR @Fed  3oraur [T, sewfess [,
AR 3TgHANOT (optimization) d&eld, Scufcases TeelReH, Rwees dmnpRias faftar, spifas et &

3cHHAUT & 38T
T @ ;100 37
() FHifgHr FHr aocaT Gt

fafficiar faeawor, doey Teale’T (SISeToTd) 3R deFex Shorgpord, T Toolskd, AGhST, $aey gfees [Beid|
3T Ao 3N S9eT daed| 9UA g T FA & W aeey BeiRe wieon, @y R (gHse, 38,
PR oMoigr ererd) FIRAIT AR, IR wos o &9 gRadsl| JIieer favewor & dea, favaworens
e, ToR dur diwe ST, ¢a THTRdl & AW T 3ol Hodlehe| MAfAS Homregdr gia, Iefos =,
TIATATS, T TF A [AROT| Feald A Rgid, dea ol e BwiRme aefieor ar qur 3=
et & oroeld, 99 3R FTAT FHAAOT| HYLETST dehelichl & oed, BRI & FHT STUTORET AT Tl
Ao, ¢ueargs dUr fHuwe f@s &1 vehrehtor &or-gher fafr & gaer ganT vud A BT aHeor $
gl WA 3R Al Saw aRerers @ Rga SUQ2), OQ)1 JIfte =X, dier, e haeed 3R faRw
GBI, Aol iaHH JuT BRI Joft, BRI grawne aifegdr faeevor & aRaarcas fafm| varee aqur
3eleh 07|
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(@) AT AT g Firean §ifad

35T Afahr & PAIH T 3% aRomE, FvAr afadhr Teregar, AFEdd TEY, TROT AT, IRUT TAT, ATSH g
Hpl HaEUTY, AghIhallfeihel, Halfrer 3 Yvs FAlfdchel TelrFaed dur uréles HARATG, Had Fof aur
FAT TR FATAIHAT & WY T TUH T SfAAT HA TROT FhAUT [WRETT AT FaieH HTEIHI, e At 3R
SN I faeqd e 1 fgid, selehasr BverE 3R Cofish T facRoT A, SM-3sE Heele, sH dish 3R
S3fAe Aree, IR Agar gl @ o= faedr @enor

(31) ayd Ifaehr

TtE fagrd, carasted &1 THEUT, olCeld &l THIGRIUT, THDBET FICTaTd H ATCold THIRIUT H gol, SoFercied
FHEATIN T gl A A Cd FHAROT HT FA9T| WX 1 IRGAT 377, gohrg doed auedd, aedme
URT, dYd YahIF WROT &1 18 F1 @ga7| AFaader galeor BHifRge AR el Tawy, Heaaed Feeoi @
Hifrh #Hged| AW HHAROT, Ak T H Toldl Folde! Hadeh deH, o1 shsfacar msaicus My &
FsfFear AEZTH H, THER THSIAT H Soldciidoiced dFeR, Soldal Hislfeeh FHETAT T eretorar iR e #r
FAURON, ARt AT, Foid A, GYd g Goehrg &1 A AR FOT, FHG dYT &1F F QARG Ho1, Forehg
qaehier afal A AT &o1, T YT g gahrg &6 7 AR HT| AAS-[AUE Heqdrd, weh it
3TAYA HT AATS-TAAE THTIAN & Soacidvaifiesd a7 A Rafefaffes maet & FrRor RBweE, Wevers M,
HSTEA-MRecol G, Wehla AUSwerE, alesh g f&Ya & HROT ST, FHURT Fed & HROT IBRAA| TellsH T
3uftafa & fou Rufaar carear & 3uftafa, #Aver gEsemafAed, toear aiEll Soagidsics THSIATN Hr
TrawEfed, FaRtee g & dRves TUfd, 4 a9y & TIU H 3ANTH JUaT AR F1 AFadd Fres
FHIIT, SoaCIHTATCH hles GRIR, Solfdceh g HIAfedh &3 FT aRecol B

(7) IRaaIcA® ardreRelT qur 3aReT HifaE

TCEY dAER0T, AARUN ATATCN, §ISgecicr HHIIUT, SHHIAAT 3018, YR UG Hhoel, ardreror & #Hifors
Jol IMAFAT Fo, ATl HEed, 3qle ardieRer & @y AR Bves saufafean, Ated aRdde
SolFeHTARCH IBTAA qUT AW T TR 5§ TH BV, SUA dJeg & HAh, ardiaRoT & Y, Tl Sffs
HASA, UEHAT & TehR | TRFN T THR $ALET, TRl T 3N IARET T JAR, ol Fhed TUWOT TAT TeeT
SRITCI EINUT| 1T HSWl, T HSA &I NI, 3, § TUT Th &, 3NIT HST & HIA, HAT HSA
ITeTh, 3T HSST o § G UG &1 & JHera 3R a9 Hsol # HAITATAT| Teliaer Doeriziar fEea (GPS)
MR JAUROTT, ST Gog Gomell &7 'R & Hagal Famd, S dIed Jomel @os, s fed e JoEddTT, St
drew qfea, ag AW g, Sff hed fAsares, 3qarg AdERE gomel 3R gomel 3R repgT|

SpafIfcrhY - woaT =-11 @ 200 37

T - 100 37

(@) epsitfaehra Fenfag &1 (Fr6ca 3R Yahr) :
seiifaha gesmfay &, & & fquRd aof oA, &ca 3R dadhrg gonferdl & Agia, S3iss, $HRIss, &

& gpfd 3R sHA faweled ~ge-g @Hed & AUTHH, Srcold AR Wisee & gAeor, d & WARA, M H
e, dR Eca I T HAURON, T HEAAT, YL HOAAN & AR geh, Hoear & fauiRor,
g & fagid, g &7 #AeT ek &9, 3¢IH, IR fATe, Hahg ded, e do AR & &
Forrd & fAUH, P FOT AR TATTT HT FEAdT, IRIRIOT HT FEAN A 3RS, Goehra Feregdr AR &
U SHRT FAY, AT B SHSAT AT IFHATHAT FT 3GIH, FEAAAT & fAfPes gew A nchHey, dserT &
e, gaehrg TR, ERdr & @afd a3 ard gesh (o W, MAeeor Siagrd, HrRdRe....), Jah
gfae, g geffeor, tRrmfes 3R oo dedr ey, srageda gemd| e 3R dedhi 3uaon & fAgid
HITHIT FIETON & A T A, Thea IR gy 3Hfvst 7 FRrae, gars gadhrg wdaror 3R Johg Afdvae
qdetor, Rgelel Fdaior, Tocd AR AT sTer R, IFSMNTHTATET YR, IFRISET Thed BT, Jaehrd
a7 & v Eeiamee e & 3R fawwia swarfadt &1 faeema, @daa d sreasedn, spfad
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Fegger & v ggaehred qdefoll #1 3Egyen, @i a@avor, gataoly seaae e, swafaat & ghA 3R
frde=r, srafaar $r Ao

(@) safdeeh IR sAFATARS Jonfarr -

@n

(=)

qgrel & fagd quresd 3R 3% A, 3taltR [RR ged f Euren 3R Agdy, uiEEerdr 3R faga &t
W 3K yeITd, i weter HR Al wemer, SrAl. TUTidcadn yomen, Aifoeh @gH, drhfae fagd et
HAURON, Solaels HAolel, gonfoaal & aae dwrsfoer, gameicy fagaeafa, wadl. yoreh, wadtadeon &
IIuritaT, ARAEuT 1 3eIH, AN R olals Hared, W&%ﬁwwﬁ?m‘cﬁa@mﬁ%
ﬁ%mmﬁfwﬁkaﬁam IEd F Iy Reid, e TAVeT (BT Hewssd) & fov s
TR F T, RgadeR sonfRtseaREATe Safe sonfaal, ReaiRa 3N @R S gomf,
MES, TFICYs 3R HEEAT §aY, aFaias AR Feulas g SUA Foeaar & Rgid et $ua oo,
39 Torer oTTell, RIAYOICN, TolEld-aguT JuTell-31eaTeRe(d ([Eeiare) Jolell, TUhuATsh AR diveusd gome,
gars suA faftrl, wshra & gonfaal, saqe yonfoal, suva smafaal &1 @dee, sda dua TR (SRN3R) &
Rigia wAdhes &1 e 3R JoreH, IuRoTRiierdr, THET srer AR Iyl B et gonferdr iR AT
e FHTSIAT -

s gonforat & Ao fgia, wifc & e, ¥ & &ad, Wada 3R @R gawsiaant, [vor s
faemer & JOR FHisel, T FHifd, T HaNoT v e, Bied Remfér, s wdaon gudt
uR, 3 @dae, feadr gore & Aifoe o, i dAEEmd Frer Ao & fad 3T e oy
(Ta3RTE) & g |

e o spfadr (3 oiffdier & Rigia) -

I T & 382, due g spfad F Alfed srauren, dualdn Rufael, seres dor REe & o, gEA
wqfea, smasen MR gEaer Wl awor, foeid, suevoTiicrar, @des SR AN fRfter spifadr argw &
frdae, wa O e, afeRies 3R gaar afoiuss dfer, s 3R e dfew, seEfds sisw i war
AMTH, a9 oeH, 3cUlea dider, Faeo Hal 3R A Har Fdwet, dereier srer H IR 3R HATEARTAA,
T EAT T TAUROT, 3T @E Fewr AR A0, et w1 FETn, gregehee A do difeler @ eIy,
ool BT lfcdeh @ JreMicaeh AT

T @ : 100 37

(@) AT 3R 3maftre sifaedhr 3R gerdf & ot wd oator

WAV H Th Folacid FdieH U, godce fue, Tea-amee g2, gregisi fifawsd 3 emrfy wamwEi &
TIFCH, BISZIST & Foll TR & ToIT IREIRD GUR, W Bisel T IR qoAedics Rive, Feee W3t
dists, vl TE AR o o wufdler St He, urede d9 R Ferd gerE, veEy FERERd), soaele [P 3rere
dheel & flgid 3R T e, Faa: ferd 3R Feroes v, mgad= v 3R & gegday, sifftesher Gfder
SITEEIT ShHTT, &Y FHIHIUT, JHelAleehi & H1S AR AT wars| ardr aqor, HifCeher uTers, goerel GEAaAT
w%ﬁﬁmﬂw,mwmmgmmwmw,memgq&wm
& AT JHelelleeh YOeN-Eusl AR HeTogerd &9 Whig Uil T Yepfa Thor qur dacht & & ARt e
TR W U, TRAR AU, TRcT HeRTe [ Bua-feuer daer, Rue-dlersa wurfdica, soeele e 3eee-
aftes, Sh-aes, s ffter, afha dede e afa & wfeo, afade dedetor Wy s,
BIER BIsel fawse AR A 31efarre: AFIR Feagepdt & Bgid, W isr8, 31fee aeiyor, AFaisR
TFHIET, AR Rive, aq:ydra eufaféer, grasha & gsima, ey
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(@) AfAFhrT 3R FHor Hifadr

@n

Hiforeh =ATBRIT U : AR, T@EY, A FRoT, ot 3R IRE, aEfEer Fof, 3E-3eqsas=a A B,
od 319 Alsd, [a@use 3R GIele, AMFRT Tof I Thid, TAFAINA-rIFNIA FHICTA HT TR, ANHDIT el
JTAR FacT TUT 1A FAAT, ITEIEI, STIETT THEAT, AT FIGAT T THIUT, Tehel-h0T Aol AlSel FHe! Jerar
3R AT, T FF, Tewr el AAT F IR F difcash [FUR R 36 age A, efior guoamAr o
30 ThA foge, A iafsan, gfafhar o=, BfEd ~gfdea qur @l gfafhare;  Fosa got $r aefieor,;
TafAs Fur (Farh, SRIE, BT, ouen);, ud dUr @HEar AEAdAc, sARYsd, {fgman  Sto-Ae-
fARISaT Brefem;, @, va & IRadTEAAr qUr o wfAfHATT & delet JiFadl & FYANT, HHAR I fharan
# IR EETOT FHAT,  A9eT g I AT

uerd & gReelt qur Wegaieyd eran; fafdew fhece yomeh, amhely wag;  fheed @ & fAw9OT & alih;
-y fdace, FhfHeT aur TEROT Solae ATSHIERIT; 3 dHsdel H A5 fAEid, $HAT dUT IEHSHK, HAIfeis
& g T, faRise aff, SA fgid; Ydehcd, ST, WT TUT olg F Ydehed; HEWAEdd & ded;  HolR
JHIG, SAGTA SIFeMT JAT FAT, 39T diT AGdgehcd o dR H WIfAE TaR|

goFIETedy | ME & fATH TUT 38 TANT, AT AT Y3l FHOT, HHAT Hod FHEN, HIereeriesd,
SRie-grae fAgH, AR & yA4Y, faegd gushia 9T, ol el dur I sEiei s Mfzar # dAeqder @
AT, ST WA H WAT o, IEGA TUT JFR AT, IS IRATALNAT, Gl I A e
CATeHT H Wella Heer, Herqdol FHoT # diReest IRAcTAGI, TIROT SMg TUT gl AR, U Tur FoHed
faegd guehrg & & venRa it v arfcehr, arferelier =forw, gfayat qur afa-de a@anEt & fafexor
RFERETT I

g & gH, W7 HaRer Afaierdr, BRdr siiwe, $egid gof I1d, al-fdsrr Hsd, odaRedl & herr qur
WHE & dow & A, HOR ST AR, Tl SO F1 Udl, I TSl BH JAT TG IRadA FaEl i,
e aur gAees & dfdare qur aifd & geietor, g3msse &1 dfehe aur Sefdee &1 qaRade, FH,

IREAAEIATT AT TR0 AgH, why e, At afd, oI alele auT WA 3ere, HaeTar & {3
i, dRwest #1 aRads amer g afd R&ee aur A7 S g

ifadT - wea g=-111 : 200 37+

maT-& 100 37

(@) WeAAREH TravuT/sifasaed ATIA0T & JTealer g adfefor:

WaufAar & fagia, WAufAar & afor ga & ufkad, gfaed, geet qur @fst & Waufdar, o,
HAARIOT hed, SN-UH FE, SEEHIEE Hex, AT Fhor Tereiefex, Gilst JaWoT (Feger/3rvcgel 93T &
WA ARw qdetur, @s adT coradl gq sAdifes gdetor, asefaas, foRefags aur geler-eifaai, gared amar
faor TargrH el qur sy e # Wi reaae, gataRehy s, @ifder o, WAt Retiwa denele
gars spsifarhra wdferor, wdatoll &1 e, WER, SeT WU, 33 9 Rebvady yormell, sd=niae AWfaTor 7
U1, AAT T fadaet, e fFwansit fr ggar, dsdre &1 |

(@) THEY e

HEEWR 3R T, Agleddl AR HEEERT T 3cdfd, TGUral, d9Al 3R T STeT T FeeTdl FHg-col Giaensi
&1 qRET: Ghfdeh 3llel, WG ool &l fasTelel, FHAdS Hledd, &olled, 39l 3R fAdely Tolel aPR affat &
gfg 3R e, arust v el geged HaAes WX TR, TWidsr Heidt @ gean AR uae # gregee,
HSCN, 31eT HIEUT R FI&TOT Yishdr, STeT @l GUR 3N AR GG Yoehld fa@arfadi, aog do JEKR, 37geT
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#oy aReheuar (ereUIdfaw), sgedr gagAE AR ST afg ad, IR Avafed fawafa, @Hdr 3vAT wel,
|19 Feh, BISIIBIT Tshe, HTehsT THHIOT IR IATEAT| STYAE, Sohl W30S, arudAfesh e, T dol AT,
g ool dufeler, derehdor iR FIRET, FAaRage ggfa 3R AIfSre dhere ggfdl

(1) speilfarehT Rester WA -
@eerer & faffie v, dufeler R, foanf@er geme, $RIT J@ar 3R aftes dawnia) $RIT cawe 3R

TFUFE, e 3R HE w1 IREIRS Fa@HT A S, A5 @t 3N 0T, Ielel S8 GEHIA| Gl FECH,
SecT B, gAe T F|

fEslieel Whee fgid, heetd & YR, Hidor 3iae 3R gerradt 3R IR Erigicd heed 3mam@ 3R
el Redie hoed & urd, 35 9 3R g8 U fheed, YU & I Hhd| focd AR daehig ArfET
& fou et & S, & 3rafise gyerhd, faaRdr, sRafea &1 Fedicha, Te0d J&ca THAPRAU, Tl
TUT SFACT &l A A, Eald I oh [@oeiel H FUR, TUTfdeh ol & &7 & FABT TWONERS) e
IR fheel & &9 & gl

(T) ¥ Fad 3R ShETH rgvr:

g HAEY T FAT FAURCN, FolaciAdeiieen WSTAT TIFea, Foll-3gfed el & UL Feer, sleaadts
AT, TaTe off, SolFgAvaiee Fol 3N arareRor # TUT §HIET 3Mhid & TTY SHAT WER fhaT, BISHitheh JoTel
@etsplera @et, T (Eleqe e, Neleq 3R afdehad Torauaew, et & Tgd, #Hisis, tRae wler sarer
IR s rqyter, Hifaw wrerEamEd, derge gy HA, g TFR Thel, AT ThelY, ASHIAT gy HacH,
Aifos A ARl AR e eyl & fou cgrean| stenfass gEer gomel (ShImsTH) @1 9ReE,
YTioeh STel HIETAT, €27 3R S e, FA1fdeh srer favesor |

9T @ ; 100 3

(@) orF 3raeyr sifaedn: uerd & fhecers 3 vAThE TXwen: faffies fheee gonfoadi, ¥ ow, fheeed a@vEer
feiRor & faftrard, vrg ¥ e, Thid JUr Sacle SRR ATSHhIERIY, S dToiehl H §Us e,
FrTesh YT Y Areleh SIGT &1 AT I[ordedr, faflse 3vaT 3918 fAgid, Yashed, ST W1 dur WATARTHA g
HTelehell & ded AT JoITd, SAHel STl 3R IHYANT, 320 dAGhA O dlefshed & a) # JRIAS faar|

(T) SR YOTTel: oISc TFhallthehelel dUT EEET HIShHIRITe T J2r &f # IR ey By dur IRk &l
YUt & &¥ GHEUT| & ol Nd-YAG oleR,CO, dioR, 3T ook SiFeAT oo, 3T¢=Tele oloi|

(31) OISR HTAET HAsE: Wi fAEARTT & T ogel AT Herlel s $of a5y Ve g AfFaadm (FWHM) aicrsiet
FISfAT STIeR SIS 578 FFHFAUT F Hod TGER, ARNCISAS dAT Tad AlS, FAhidd (oeiey & faw
ABCD #feaer 3R &iadl wuflica ercf| Juraear gesh, Q-fafEir oo # #is @nfehar, i Als 3nfAafes dera &
T TFEdea 3R B # Ao Q-RFafw 3R A e fHr (RN iichad BB Iq98s, BB
T

(7) soarcfae Td RardeT:

JaTees fSads (3EH, SiFeed, cifdeed, $les woad fBards, Foa g R[erdy siees Baaas)
Barae dvaen, A e, Jgfed BUesea 3R ey A sawites Bam@s (H@erR A, wrer
fSeed Tossl) IR TWCABRR AR 3ok Hequder| fSeficer aeelieh AR 3o (fSiEeE, @3,
FFRCY IR TAF YR & Afthed@| A/D dUT D/A Feded| ATSHIRATR AR ASHIdeclor Sf3aFd sl &l
faeeivor vd curear| WS wos weyE| % favewer, At &7 geade| e EarR Wi siefaw
sfaufef@e 3raTe® pn-p T n-p-n AT, TCAHRY T 3MASeY, 3M9-tcg FET,JEFT 31X MOSFET;
ffoee soaafeman Jo St 3 AN & I, difod dew R 3y Sdew, HTURTT difoe dfde,
UfAECE Aok Aed, AP Naqd qur fBSsfiea Feged & Aes|
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(3) fSiicer soae™ieeh, TR JONToT 3938 TUYT:

3ol Ofhed, 9. womell 3R F5 FdRe difoles Afhed, HAF difole dfhe, ABHNTE 3Nfhca=R,
Galeld SanH, O Aaver, {5 asfea & 3@ SEnmd| sl TAAROT ddelldh - A TUTACRUT,
FATHAAROT TATATAROT 37| TR Yomell, fAaeTel qaT 31T YshAvT, 3UIg TUVUT, HAlAS Boafasr Ifdend 1R,
SRR TR, Reela T S1eT THAUT, A3 Teclell T FHITH 39 Yollell YT 3UIg OTell, HUYIT 39IE e
dus, ATz AT AN SeFelaa/AATd UFHE dohelldh, H-FUl dehellch

(T) FaicH HohfaAeFa:-

a9 uiféshe 3T A9 GeRTE 51 HINfEAC ws Faden RUsieed, Hrgeed 3N geaadt AfAfRadar Beid,
#AfFw gfafaftc, Bera o1 ws & AR, AMEeR FHr AT MURT TA7T Tadd, S qed FHAEAT
S & diiéher 3 U aTeFE, gl MA@ 3G, Toh dRAX & X R G A0 @R 59 T ded
arefarre, nfdee 3qeR AFeH, TIeR AaHAcH Toolawl, U TRl 3% Uaek HadcH, glegisid ved, v
3nfde wufdar, wge TR, cler §3Ues aéadre Rgid 3R gy, aRvere A, o, ega Bdse
9 fAgia 3R vt & Mesd o, 990 AA, RIae & ddFanifewa B, TheRer & IRfAs &gid,
ol RIthed, Tiige deq o= IUEFRAE, 3NRTved aihed dred Tadheges Aeid, o @ifeadhr dae
Rafea Rewr e, s M AR s gaeor)

AT AT 99T -| (HFETeieh [AT) 200
TErfAs 3mafdar -

dcaroh, #ifde T eHl F @Hg aUr HEd Y9fd, St HAfhIReA & UR W deal & qaeoT,
e IMSYNTH e FROW, TH, @, & IR UF ok & dedl & HATT JUIUH| GHTE ATRAT A, T
UHId, AU, HAfAh TUT hdele I8N HF=leT a3, Solorelel WA Ul YT KUNcHRT| T, @, & 3R Th s
& dcal @1 AR vgfaar AR gaeh JUAT F I ggfadn| sAFiiHs GG, dlicash T, lfcash ohid, daehrg
TUTEH, e AR wefern U, HirdISUT HawdT, TFIE A GRAAT H WA vgfaar HR AT AR
HEAT H WHH WA, T sk 3R O sk dedl & H6Y H FAgeaqol Al S gr8sise, gorse, ifearsssitad
3, EYF T & U a4r fmar gt

RS 98 gur =T -

I aE ;3R e, AT Jefurd e aur 3o WA fheedt # mEr @ dfdher e, Sifed 3,
Siel lUs HHARROT TUT S8 AT, Sial YR Th AT $Hh ST [qoraet, Fofl, Yaor Soil TN Yaurafdidr, imeiat
f391a, Bollel @aH| T # SIV| GgHdlsTehar aY: Jfad A9, BT 33| HAeT a5 g, 3mafee difded e,
grsfastgaters, drasdam fagia, seadeh duf & e smafaw qorest, s Tew, & Ya o qur dYd HOTHS
feAdIT| Jiefele T IHTURON, 3efle Foil, IHefelle H TRTT| TI-TRA] & T FHIfESR qeenor|

HOISTohar 9, e A &1 aeR f&gid, aler oaur dur AT daur, afdw & 3a-aTR g, tedisee
quT urelisee ehdlecd, WAC FHFgead, Hdlon ARl w1 SIdee AHsor, w2l &, SAfAdT IEaies,
FINHR AT HSTHSRR et 7 TR grgelsl §4| uricash §4| 5 fglia & JuradioRs aaReRT, @,
3Te-TTeleh YT Frellefeh IOTErFCT|
S AR 1 A -

", Tiafshaicashal Ul TURIcT : Wi faftdl garr dIswd aur ey - HTaei3 &l HlehlaReeT
fAeRoT| deel dUT ge¢ fAMNUT TaeaRR FolR Hiecoadsl W AfATaer gfafmar seefas RQeewor & dash difaet
dqYUT 3eTh Hged H EEcd IUNh| TIWA TUT §U IRAS fheed fhes Aeid| ey wiweicAs dfdnt &
IR HT fa@uss Fuffa solek auT T &, fheed alF TeealRoiee Jll, ooel Jeil| ol Cor fSEeieie| rg-
fodis &ifSar| srscegshy vl # fAeam qur o §O qUT HHAUT UIGHT F 3UUTA HGEYT W 3oleh Y| Mool adm
TShHUT Yeehid HAIT, Uehich HAIT o TIT TohUT TUT YOMAhRY Yoehld HAINN o TTY 3eTch HEHH| Tshdel JIolel, HAFCIEhITh
38 IaEUIT, SYF-ThRIT FHAUT & fIv aaeT @5#, fhivsy & Jehreia-IarRfas AW, Haer FUIaR0T T
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IFST &R giafsamd

HFS &R & TURON, Gorael Joel & Rgid, Sees-all #T 3auUReN, HFar & §a & ar, dBfer |
AfdE ITURON, UFAIH el U fiv" 7 3Fd &R, WA 3Fel &R HATARIeT dsh Hoeh, Faeh & e |

37geigur gr ReEred gfaferar

o 3cure RAgia, @ 3 waa Eied gfdfhar & dqfold Geiesor #i 31ge goide Ygid, Als Remerd
g = wrieuraed @aEEt W ogarE, e @wg & @ aur 9Raded, SaecHs fasd| e s
1 qreFdr, @y fdg W YEied fasa, e qaeh, WUR0 dodl JUT 3o 3y & (S fasra o, e
CRUE L INCHE TR

FIfieh licaes Aifw -

Feifled & faT 18 Solac g\ qUT 36 Ty, A dcH, AAASS aUl 3EA AMAST e H giean|
YTG-TAT UTeY AR AT UTq FeeeR] & HUROT SETEIT| UTd-3Nefthel STeerar : STlel SdoT, BRI |

AT W

sareser - @A o, & aifde, We-sreX & MY Ty, I3 ghrer fAUR0T, AFAT Ased-dd
arsd, fafdas s Asd, Al A A, FHolfded AT TUT Icha A | ATFRT TIR-ca, &9 Bgia, kg
Al fshaTy-here, Tgetel  TUTEdTRIT YiAfhaTd| 8 I TRETNT AT 38H Heftd 0T, SHIN EaRT Hida Wsarersdt
ATt 1 fHoT, AT T gUERor el | BT gEEAIAE & W F gifde dedlss, W fhes fSeacdiaTs e
AFR, AR aUr ShoR HoRHS-NTHA Tolg, 3seled, Higedised g, 35 <A & uRor, Bsdeee
TSNS Te Breed|

TYg - sdlieh & dcd -

gI331SS, 3oholl TUT 3Tohellsel FHal I3l & gISSISS, E19SYUA Fofl, fdeldel oY Hdcledds ygidadr,
UIqheTg HaEToT & Rgid, s qur SOfoH 1 W, 3¢ [qHdd gagR aul SRS He6Y, Uehed adm
Red|

qr - selih & ded -

rercit aoerdt & Heer H G 13 AT 14 & dedl HT JolellcHs HEATA| AMTAhT TUT §IS3834, gollse, Hiwqrss
qur JiFAUAs, S day, @HAT0T, qurd, due oUr Siele BT HIEET, SNIelSA aUT Tedhell A aRT §1S395H |
FTeISE qUT Gellaided & fAAToT, ot qur dewehr sepadter qur ffdwea ik Rfdwcs & @rarcas Begid|

& gUT UF salid & dedl HI ITGTT

goIFCifoleh HERYA & gRUET H 38, 437 TUT 58 dcdl H HAT Jolell, dlfcash T@wY, wifcash Fhid,
TAUTRE Foll, 3T TR, WEE AU, WA TR, THI UF g9 URRT| U6 Sdle dcd Soaglied
BN, ITFART Foll, 3T HR RATAS TAT e (3%e) W& # Beetdl, AASsH & Yoy qUT JehlRIg
TUTers, dAAssE R UiFeAssd & S Jofell, SAASSH HT AN (I YRacT AT garT) Hidua wHE s Fur
: ¥2Cr207, ¥MnO4, F4[Fe(CN)6], F2[Ni(CN)4], H2PtCI6, Na2[Fe(CN)5NO].

AT g9 93-|| (Hifde T@eT) 200 3
sifas Rgia va Il aear-

g e : dw ge, dw @ afa fBgia, dua w3 g, fd Rfeid @ A e @ egeufa ik e
FT TAATRUT, decadd fAgdie AR RAAT JAET HAFadd F afa _FaRor| afass Fon aaror, g & e, &
AT vy R AEe-Aead INfAES, Fot & sHdacRe & ffgia AR At f Aerw 3vAT B gefiepa arEar @ Ao
# 38% AT
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3Gt 3rop3it 1 fawereT R aedfas I

farerelet sraeey, faues dear AR AT Had 9y, Ay e # I, e faues 3R Asor i ey,
aredideh A9, ghfde cyagR @ 4T F1 fawel, gare geh,Wsge Ul VANNCH Toled, de ST dldlsl FH1eor 3R 58
T &0, Tadeellcdeh e &1 Hi¥cded| a7 ST dlelel ATt & Hed # faduecns @adic, Hara Haeur &
e 3R R asRae aotie i fadwdr dae a9 e 3orfas wo

od 3HaEYT - gat & s o1 AR 3o A9, Tclg drd AR fagfadn|

3 - B HEEUT F AquT, FI0N f Eerar & ogw, s wRwr @ s@uron, @ffea freea wefa, s Afrds,
HeTaTiceh 3f3aST & g, AeRs3as, fhecdl # dedl & Theudr, v BHiRE, sy s fogs faftr asstfaf,
B et qur et # 4
SSHATITCRT -

SSARICHT & eeal T IR, SSATIAERT & H JUT 3o [AHgeH| Y e |, ISARIGHRT &1 929d7 7 fga
e afsea wfaadt @ seIcroia sonferil| safte 391(x) Jar Teaddt (Ta), @ ik @y & & d@da, w, g, u AU
3R AH dur $r srgEiYdd T viaees aRfeufaw Sed fgad yoR aiffe 8, & fov gfdadt qur sqcravia yonferat
Y IMUTEAT| S[e-UTFHe 0TI 3R ShAUT A9 | SSHTITCRT & JUH fozred &1 1y

mﬁﬁ%%ﬁaﬁ’qﬂwaﬂw:

Fefle gh AR TR Teadr, Fiem haee (S 3R Hgiecd Bahe (TH), s - gHElocd  THEIEIT,
SsATIfaRT TFTar 3R ufrar & rasnfaewar TaEaeE aeaar, IeraT g Rerd gunforat &1 Taafas Jee, ansadan
VTR & eGSRl T Feufdd, eh-arefaaR #r arfasT aear ffgid|

ISHPET ST 3 g

ffeq Had Fofl & FOU A TEREAS Geoedddl, SSARMAH FaEAT 3T At aur a9 9 gid & Y S8
aRade| [eq-geH Gelietor| AT T &T0T SHUNRAT JUT &fUrsIRaT J[UTieh| HHIAT & fow 3sAT aifaer aRfEdfoEy, 3my
oo &1 f3af| 3vAT AR dee gihd SfAfhaT| AEgdT BRis Ul A @l Had IS qRade | Tp, To aGT Ty A
gRNIU, dlec g T THMIRS adur Imsdaier’ yfafkad, of Jeforr &1 Rgidl soecionse Roaa & 3maa &
arfafafer qur sfafafer o) Sag-gerhol WATRIOT Tz |
3F &R T faemas® -

3l JUT &RT A IYfAS IUReT, IREfATE gid, fAeras gomel #1 feid, s 3R omsieT Jauro,
FfaEd IR & A AT YR, IATAT HAC| 3Fell T &R T AT, ol [Fergedl # dofeor oz
IS, AT Y, STel & N 3eure, JA, TR Foraer 3 3t aoraar gfadus frard @ gfokeas
&THAT, JIaUl FT gISsasad|
IR fagd raest & faer ¢

faeger 1 ‘Frelidfed’ IUTacdr, W3ee F AIH, arsUer HT FIIET Idedalel, RO Td RIRON e ezt &
HaUelih H gig TUT AR & FHaAT|
Tafae SeErfadr 3R 3R

afafshanait & o T UTEET, 9UA HH 7 AT wa gfafkansit & v X @ga aur e e, g &6
gfafrae, AR 3R Aoy wfafsae, sfafFmanst &1 w7 FuRoer, aw smaRa sfafsar &3, afsaer 1 a1, afsgor
&1 quifeufd, afsaor &1 3cha A9, sgafdes Fuie &1 yerma iR ufafsar e @1 3maer afea aifas gaeufas g,
TEuTd [Agid Ud TshaAoT JaEdT, Ifafhar eX & [&gid, 3cURor gidfharg|
srferenyor 3R Idg WA -

A @ HAACHA, USHCd T IMSEYA, Shesellh dUr ooy fAMeT sEyA, NS wHAEROT Hag
grafereior, ST 3coRoT, Ford, dYd el ud AR Furd v, dgd afas aReed, @ga g Besle, Bdew, gd &
IR # uRfAF [JEr|
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EECRGIDE I

Telehcd:-hIRIhT TG, fARISE ATelehdl TUT FTATY] ATelehdl, AT & FdT TATUTA HT A dlelehed AR
IGAT TSI, 3l TR W A AT ATH HI[H dlefohed | HECATeS defehivT TATH, STTS-goFehel FAgicl, dTelehcd
AT T VAT, Hsacraics geerd fahe dar &t garr e dear s @FURor, sdacRars IR &
YR, FIRIA FAFRITY, STHTH TUT HFA Joft A GRac, FRAS aRac1 & AH 3R AS AT, AT HIRAHT|
IT-RIRABPIU/ZAFEIS, Teteodl 3R 30F AUROT & Bgiadl AT AT & I6R, ga JAFAT ToSeodl| IE FolFels
aur ferde & IumEadr & fAURer, Rl TEeueH| IFEFER auT S, gedel AT AfFd T, Jrafde,
fgcien T U HIRAHIT, &TROT T &TROT &1 fader|

Pler T -

theh Fealel [Agid 3R gl TiFel T FFulaieh TITAT| S TAFHIOT Foll TUROT &7 fBgiad| ol qur
IR fafeReol areit garT Scdfera Mush @1 &) yiafefed aur TPET, Siee FhT IR | 10— & @2, MYH- sRW
s, B & Ad dqee & AT Fod IS e 3R es el g, s wrfas gk & v gaEmr
3cUcd AT AR ST ATYA, TaRIAACT| Bler TAAT GTAT| Hier Taar gfafhard| wa3ng fagea $r aifady, H2-Br2
gfafrard, Teyria #7 SIEER A|

FaTCH AT

AET-HOT SATHFBA, B Sofagedh adl HiFded GHE - 3 deNgd IReedsr| Uanas HR thadegs
HiARET Faer, AT JoTdear! FRIART Tarereh |H[fSwoR <IgH STSUSUS FHlhior: FolehoT I Fehid, aRar fhamsit @1
THTAT Td 38 HATHT| TAAhad IR THIAdgST & HFd HOI & Jole|
TIFIERIAl & Hifereh [lgia vd gy

golgel Hdifesh UMSUN BT AR wART Hr 3d gfafkar 3R St & Affiea suf &1 A AT |37
@1 Rufa AR faffes gehR & Teet & 3rae 10T & Foll, s TIer T 3eIA, gIEsiolol VBT w1 T, 3Ah
gl U H gUlIcHS FaFrERdr RiSs qex- Alsd, aae F9H, TFed, Taea W3l H1 it qumEedr, aea
dars &1 faeier, geeuae gfawurae & gare) feuanias 3ot & seafae e qruRer gReAfEs et
Hisd, TG [9H, THA Go1d| A AT & @y 3T 3eeor & @y Afse qurdedr 3R wedfas T e
g & EaeFer

golFelfales THhAUT: (0-0%, N-o*, m-mx and n-m+) THT & GRYET H FsAFH Hl JRTIRS Tafadr, TERe
T, faemae gaar BRive swAs Rve o Rive, w6l #iffe g gw fifds wie, geusi@s g6 sed
ETEROT| JMEHR TIFT:- JUTAF el & Aered, §oh fAF# F Iqa@aT| O-H, N-H, C-H, C-D, C=C, C=N, C=0 fohamaii
T Fgl 3T, U Tt AT F FIAT FA §T TCH |

& TH IR WFeT-

SATNBIT HET, TATHNR Flhd #ATh, Weld Yaehrd 3fefelle o [Fgid, Fdfd aur Irgiold ek, idehel
Rivre, wel i1 ffesay RfifEse 3rahics gar sEahies R TATANR 3=aad &7, sIdTAeH, sdaes, vAaedT,
RffieT R & el ff IREERs 3=o Rufa, gyfiaeaia seei|

AT 9eT-971|1: 200 37
HIT- & AAYUcHS T 97 : 100 3iF
Agia 3maTRa AFTCHS aiae @T:-

geaAe TR & e, Wfas aur el e, geeeliedr, geeeliedr, 3ag 3R FET T 9ea
e 1 goleRiieldl 9 AT HT Y7d STol T 3T Ye97d ff v oqor grseifafaa foenie, ggsifafaa & 3o ame
oo, Affica IR & T JUT ReStasT T&HT|
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RTcAS fIeayoT:

AT g, wHeor fafd, oA st @ aRumET &1 9orEr] Eeidt & IOT| SgFeee Ud foheed
faehrd, 3r@eiguT Ud gRT 3f@EIUT 3raaidl T YFGHROT Ud aTeld | Tl fderde & 3f@eier wfduy aeed e
FARISS & T H Tothe Mdleie & 0 H Togeiaas 3R sfAyege samberd A & 30 7 |

AFATROT AR WS [A2eIV0T & fAT & &1 3TaR

31T, g@ a AT FAHA F HeholeT I deholleh, BN AHsAl T AT, ST 3FeT 3N Towell & AT YER, Na,COs,
NaOH, Na,O,, ¥,5,0; & TTY ASHIAd Tgies Urdd (hdedl TRiAS adr)|

T f3eeoT-

A R, Aogal & RAffied 9aR, 3muifas fdegs 3R Alda 3R 39% 39 @9yl grafAs 9 gfad aAes
gerd| fafdes TR & erseer fOaid 3Fd &R TISeere, (BICe, UG FlFcoladdiAlca sl Fohddhl & ThR 3Fd-81,
9, ATH-HIA Fhaw| F o AN o e g el & e & fagia, o, aw A, S, S
TSI F TART & AT & THgid |

TSR TISCUeT:-

e AT & g, T s wehr 99, s st su vfigy die sadidele S8, Tias-ad-
hey F sFdideic T AUROT & T FdaT g, §hey HI T IRada @, 3T ke F1 I

Eird TIgeeneT:-
IR & Rgid, WATAHIC, SHRIAIET, IEHET g AEINEHLT 7 3|
arefRrareer:-

TR F A sEFer 3R 3T AdfFed soEcisd| ATRA SoFels g AT & [T TAH Soals,
gieT & 3faRed Fed F AT 799 sogas| fAfFas A sddcisy, difds Ve 3T & fAfgae Beged 3k
SRh AT Solacrs| Wieferdl HIET & equer| diva 3R wolRkigs & der GreferrEds A9 @R Wi iR
ArefeRraTeer e Sofewe e Wdfhard, wfafhar & #Aded [ERis &1 a0, ersees wed, faspse sifdafdg,
f3eerst| WEished o fagia afdher s =argw dRferl Miftw g5 cage Baeers| WEew edeas & gy
FiFcFAIHIRCS TS
TOTdCdT, Aol 3 & AU HiFColdd, ST Aled I 0T, HIRA BRI TG , T 5=l el &N
Sculd, 3T HiFCAFd TolcH H THIE, ThaT & Hed Shoolcad & §Seel IR S Ffdd ol arel HReh, HiFAT
Zhhed T SEAT TrEeAwT F fov $hhed, $EAT sRRee fAfY qarT e, d& qur fBrode e, we 3T
fAarera, fRerol @ eseus dafFefad), it 3R B-miFHr voicH, s & FoRdr & AT & YehRIcHS 5T,
Ustfls A HAvelfga 3R AhRA, dAvler 3R G @1 B, gaf- $ee fadlvgw aeiNss Hg2+ 3R Ag+ am |rese
& ATY TSAA|

fareiwor & ATy $r fafer:

FIACTITH & H gid 3R Faffertor| Hiod HACTR 3N TF RA HIASIMH H1 Hged, g5 WA
fafFas swAEEmhr (H P LC ) 3R 3w fdas scamhr, (G LC ) & Rgiadl 3 aRdda siaeamdr|

T-RfSTe T

TA-fafSieer FFIhe el & Ho gl dFaea3R &1 fGad g sqdr dAd| SFedces Haeudamel Mfew
fAeiRor faffed 3 A Al HIAeR, #Afer g fseaex
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FIH BleH 3R veaf@e TeoledsT TeaHE ¢

3cHoIe TUFET T AT TIFET| Fold BITHC & Hifcrh gl d IRehousl| Foldl Bl & Hegam
ey & Fifd e 7 IRFeusr| treg & i R/ffed As-wad T v Ty, & S v v vy 3R S vwuved| e S
TUUH d27 S99l &1 TUUH| gal s ofg (HCL) 3R soagis f3Famst ofq (EDL)| Tued & 93er g are affies R
& fSeaed| RAffiest vaR & SRl -Aftew ahias, TRIfae SeUhid, Tagd scihid 3R vuww 7 d%anss gur|
Ffeieh [qamaeh| AEICHS dohelid-helleleled $a A 3R A@s AfaRked dFedel tedr 3k toew & v e
aoifsdsh FF| IUNcHT 3R AETCHS ARV & H9aeT| RAEYT 0T H IRETRS e e AR wers
gl T

faeevor fr Terg-Yy [

aRET TFE-Y Scdolel A, vy Teeehid, Ty fStherereT 3R var-y w3k fafe, smew fafer g,
foeeall qarT YR, 3yeT| Yeled &1 fAAToT, Tore g, UcHT Td ATHCHS AT

gusfFedel HUcs TalleHT TUFCITHIUT:

A Ay, sEAe/og 3T BeFd [{Afficd ypR Y Scdo-TideiEhiie 3R AT Tiaechiia SeThidT,
FHARS AT 30T SeIBIE 3TN

GfAst, 3rEnl H1 ANt #1 faveyor:

gfAst T 3=ER T [T (i) CaCO;, MgCO; & SieiATse & (ii) StFarse & Fe,0,, AlLO; 3R TiO, (iii) 3iR
URRIETSE #H MnO AT MnOLFT 3T |

urg 3 A T3t @1 faReor - (i) 919 & Cu &7 Zn (i) §ts & Cu, Zn, Fe, Mn, Al @1 Ni (jii) &1 & Cr,
Mn, Ni 3% P @ (iv) @87 #ice & Pb, Sb, Sn.

Yeiforgs 3R deforae 3curel #r faveyor:

aRey, gceh T UQifodH erelel| UgifoaH 3cvel @1 faRlise Eca #r faeeyor, AfEd), sirer udeor,
Telengel fdg, aoT fAuRor, FoM3s carge, UR waise] Sio fAuRor, Seriieieor udedr (Vs @ 9@ &) W FURdr,
Yeifergs & o3 fAeRor

el TAT s T TARATUT-AE, O, FAHAT HT 3cUIG, TFd HolHAC @R gradeie 3 3ifasr faversor
HIIT-T (Flafeieh @A) (100 37
Hiforw FEfs I

gsfaea wamma, 3R 9T 3G Foi| gefafed R gafafew afsafder, soeciwmen R SgEFensEEew,
Frefheed 3R WFHew (FUBca va IRAfhaTcATdn) | Todhed, Tohled T UelhlSed, Ueched I TROWUT UG IS
FfAfRITCHRT, Toshed I USHT FHFd gellolallhioT HT AT FYT H TAT faftwn, saafhfafe wdee
giafsrae 3R greleResard gfafkar (Remwr g 3eEIor Fad)| G@Rever & e [fREn, 3wdan, gssue 3R
Tohlsd &l Jfaeards giafharg|

ImfAAefos Fra3sy:

s & woleew - AT 3R wfafhamd, #diae d@evor # e & woled &7 HqudeT AggelTtRs
Feafe A, WEfts e s [ ufdEl & 3iaea F6 tohvles wiser & d@owor & e
TIFRIOT T gHaA @ A, gieAd BAsee, dfvgew drarelAse Heewer, wafAs, sfadas aur gdae wiew & e,

WARRE wieg & Geower Hr (Y, weibfer 31X WHlfes wivg & sHAE| dvsaw yfafra, s s as
Fauit & fAwdfed o
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Sifsar 3R sl aqon:

arled S1Us feid: grsiasisaier & auRol, e (fsweheoiielel Afed) sp3, sp2, sp, C-C, C-N @ar C-O
TSl 1 SifUser & 3MMideeaa| gusfded era, d1Us WoRigsid 3R a0 dreRisoaiad), TE3e verma, 3ie-e @1
EaRe AR A 3 RBga: T & ARG J7r Fe TR (i) vdifoes dfdca gomer (i) asfefas dfdca gomelr
(iii) #gee o WEe Srad, WARTRAS qur tOwARTAS @1 gaha w1 aH| #ifaw qon Aws gf, aws w@o,
a3 SifE & Hed F Qs BEw, a1vs Gered,mp/bp TT SRAYAT 97| g T I AR AT H 3T

tugte 3R F&faa ufafwam:
SheltoTRT GfAfehar, ATgehel AT WiATRS FfaedTdsT Tfafshare- geacifthice —gFi3ifhids iR drased qa’l Wed &l

el Ufaeym, AEes, &t SN1, SN2, 3R SNi wfafhami-aRear & wsa WX wgeensifhioen Sfceurds
NRTUE, ~FFANHBISS, fder Pd, Alede| FAFIBISed HGAANT, gF3NBEed TUT HRISHH|

Fiagg gfafranst &1 @ a7

Tosle Ufdhel, desarsd, Selloiqy, faféer, faens, Reefeadl, grhAd Foba 3R BaEh T Al R
IFERYT FddaT FAl, ARAF-90gR 3R Rer 31 T 7ra, Bred -3mest wfafean
Sl Asfehiale Tiafharg:

ATeNhor IICe FHAEYT, Tl & WHifedy 3nfdced, 1,3 qersie, 1,3,5- s, Uleod fHEeH, ThHUaA3N
i & qdErsihiaes gfafeansit @1 geffetor, geaseinda WER oy 3IRE (Y @i g wes@wd fufaar &
JiadTa Rrarsieios gfafhanit fr carear| sscery 3R BEeedy aifa (4n) qar (4n+2)

EIEIGEIRIGIE R IR E LI

3T TNfAANA TTATTT: (F) FIad Hocldal STUST T AT - agX T fdgY J1UST Fl FTSIolAe, FIBaRLI, T
FHY, ASHA Ffafhdr, RIS 3 N & I (W) FEA T TeH Acclddl Svsd ¥ AT #Afag gfafkar Feffaes
it & all, vRAsH, S¥ed Arsersed, s Rusicw @ gewan, Rwnffewer gfafkar, faféer gfafsar @ (1) sf@ser
vfafsar: warsfefas iR aEfaias yonfoal & saffaea &1 FERAr SAEd genfdesa # MRvoee= - deaiw aur
g TeNfAALI |

Fafoleh TIFCIEPITT:

SohyS TIFSIEHIYL. AL ofdls JAT AT HE&AT gl A sHrS, 30fde Geahved, Huel Agfeadl H THIAT Hlel
ATl e, TSHR FAFIHAC, Frdfelch HIGNFIS I Tdfccd JOTdecl TUT Tl I SATEAT|

QI FIFSIERIL; qRw, HIAMOT fAaH, TaeH HT A9, HIAGR, TRAWT FHioples sl & W
TAFSIERIN 3TN, TR, HANGICS Flaifoiel Afateh qur WATew i)

Y ATfesr Rolletd Eeeiend: (el HR &ea- 13 NMR) ®eer & Ag qafas g NMR
Hadeq T SR{E Tur TEEfEs Roe F gwad Fa arer SERRE g, Bua-faer Fufeldr 13C-1H-1H ®EC 3mST
Fufelel Ho AUROT 1H-TH Feafean Yeat 1H-1H Hufeisr fEusisr &1 Aveiicys

A _TFeERd: Aifesh [Fgid, Ffaton J8 TFHel, HEETias T, 30fds e, Al Tedd a-d|
Stereffa=ireT: 200 37

T & ST &1 Aid, 39reAfa vd [Fagor

gedl W IS Sel; Sl o THR-HIEBING, sgdieigd, #vAfes AR Goel 5o, ST danifes weh AR g8 "eh; S
AW,  =EET HT ST Hal AAVAC-EET, IReEgdr, fARIse ot qer fafise 3@uRer; S & SR faawon, ayg
HIROT Sl 3R gRqofar Siel;  Sfel daeh faWamsit & 3e[aR =gl 1 qoffeor,  Sfofeyd;  Stelfdl o1 aafientor,  STel
e 9ffe 3R ofier AffeT &1 TehoU=l1l; STelefd & REFATT-UGRIFGAT AR HSROT qoTih;  STel &R AR WA ace;
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e TR qur Ueefes wdg A 3ar-uer;  SAfiE dUr SaT &AAN; S R Hel AW, g, SR,
§oTel WX Ao Td IThIRhT AT,  BISSIELENAMTheh FhISAT; R & foTel &1, R & Yoh &A1 T STol [T,
7 A & ST AT
HET-T: $oToT BISSrioled

Horel g @ [@gid; s @ fod 3R sEe e, GINRmeT dur Wes # qReEaar & fAUiRer,  Sienydr &
A @ varg;, R, #fER qur Wae vae Rufawr; oR@f@d, sddifda qur soReEfad sespat & stesa e
&1 Hedichal-AaH, RIw, Siha 3R dreea H A, ssrer AlsfeT

m-w:agaymwsﬁxaaa:gmmﬁﬂ‘m

HeANoT T HAAMAD TUT STeldANh Tiadl; oiel 3avor # gT Hdesd & fARI SieT HTHIRDHT TUT Folciar
AR, FAer s ggiagi-sehdg, AfAE), s-faegd aur gahrg ggiadi; STl & $3T & ThR AR g foATor

&1 gicdr, FH3T HT SIS, A, IHRETOT AU [ARER;  3udcer sEifah ugfad; 3 H wifta faAvare; 99
TTUT-Tg AT, 3TehsT f3eeivurT o eameEa|

HIET-H: Tl IO

Ster & siifaer g i qor,  faffed gAel & fAT Juracar & AMYES;  fTer IUTded kst T AMfthehel FEIATRIT,
R & faffied geut & fsiel IUMacdr,  $oTdl HENUT, Wihfdeh ([Eifd) IR AGSIAT HgWeh; ofGuia ST @
HAART;  STol A=A e & WSAITSHECH|

HIT-S: Tl el

dld & FE, Geldl, TN AU GET HEEh oo FHEAN,; oIl T e HR oo @Welel;  Agd aTE Hoggerel
THEAY, ok U1 IEYSH &A1 H Il YU, ol HAUA W Sordrg GRAAT H TG, STl FEIUA F Feld
e & Feheua;, oo Jau-3qfd uaT R AT vat geue; aw o Fugd AR yefta sesa geeier, @aedr 3R
S{oTel I TYFd 39T, $oTel faema |

gRfrse-||
3rdlcary 7 ARIRSE Td AFRAS TaET W & IR & [FfFEaw

1. Tafees 3eficart &1 giaur & for geifala fhu Sa € dfeh d I8 3ETART o9 | 1o 3afaid arliRe &R & €
a7 AT ¥ fawd wareey qlemw (Afswa wanfaey) & AnT Ades & fow s § aur S 3eAigar s At
T AR wgAce LT BT G AL FRAT A 3 TARLY Wafeh RN T =i L ham S Fehe|

2. dufY, Jg TISC &9 & THS ol AoV fF 3IRT WHR & RAfFcar a1 i RaE ® JaR & & o fmdy sy
3FfleaR & Tl AT IEAhd el 1 qOT TAGHITARR gram| iRe faehotiarar & Aol & 3ol shaer RIS
¥ @ SRR afFadl & el 7 del Fr et F @A §U FT &8 b Fe & S|

3. Rifcar 95 qarr s7igar & AT 3mafara & S arenr Rifsrcar olem 7 RuiRa wqer Rifecar adeor afae
giaT| Rafehcar gl &1 3MAST hael 3061 3Rl & AT fhar Sirwem S 9fie & 3MUR W HfoH &9 @
el TNV fohw STeaT|

4. fagied & foau Aol-| spdeiareni, spiifaenide, Wgest 3R Aol widvs sysrafaaEn (@aias-a) g6 w Fagied
8q Ty SENT S & fAv 75 SR § & 3efieant @& Aefde ik arliRe wareey S g 3R 38 F15 tar
AR & 7 g S ad AgiFa & 1e caTdqds HH el H o147 gsed S HaaaTr &l

5. AR (TisfEae afga) sifad & 3wfiqart &7 3y, &g 3N oIl & N & IR J6U & IR & Afdhel a5 &
FW Ig 91 B3 & IS § & g8 3eeicart i qdem H FAREEA & T A S off REW TEY F 3’ TEd
AR IUYFT THS 3H FaeR A 0| IS oo, e AR ol & R A AYAA g dr ST & fov sEfeart
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10.

11.

12.

13.

ITIATT H I@T AT 3R 38W Ordl & TaE-Y ol AUl VAT e & dic & S8 3FAGaR & TOET 37AAT
T M™T FHLEM|

37IGaR & &g rfaf@d fafr # AT Jeer - 98 AU S@ 3R &I 3R AEUS (FEUsS) ¥ 38 YER o
X GeT TR SN f& 3k 9id IOE H 93 W AR 3HAr aote Fare ufsat &, uidh & e ar fedr 3R
e W o 93 3R ag e s @er @sr gen AR 3§ ufsan, fsfomn, 3R &9 Aueus & @y oer g
3P I AT I ST d1fh BT T T (T 36 808 olgd) gieice IR ©F & A SU| Fg TdHR 3k
IS AR F SN # AT SwEm|

3FAlgaR T Bl A9 & Rl $H ThR §- 38 30 &fd Ty fhar Swen f 386 gid o3 & 3R 3aer
Hgome X & FW 38 gl B & oI & B¢ 38 e duer wen F @ 39 G s@we a1 (Mot
so8) & P (SEHRI TAed) & oS oFm ® 3R ag fid & ot & A5 o I | 3@ 3me/aada
(@IRSIee/co=) # ¢ SId $M3i 1 arar fhar Swem 3R 30¢ R & WY ofeanl Eel o Seam| foheg 58 a1
H AT IWT SN fF Fe IR I W AT 3R o Fe 0 Brar A9 T F g o 0| d9 3FAGIR Hr
F$ IR IR T o F T g Twen 3R w7 T F7 3R 30F F 30 o ddHer # R R s
84-89, 86-93.5 31| AT RFrs s A M e F e (hearre) F Al g AT AR

a. Ty e &- 3ifad Ao e & 9 3Ffiear #R &g 3R o & aR A S iRl
3FHAICAR FT IoteT haT ST 3T Ig forelianmd &, 3mem rellans ar 3T 32T Al 78T LT gy

3FlcaR &1 Aok &1 Sirg fAeiaiad adt & 3ER i Seel| g3s Sia s aRome sfRfafaa e

S|

(1) AT (SeRe): fREY 9T IT IAHTAT (VHARATIE) T IdT okl & v 3Fafigar Y 3@l & g
S Fr el i 3FEar fr IN@T H HIGT 31T ®eorar S Afa g St 39 dar & o 3T &l
Thell § dF 30 Aar & IEdichd &Y fer e

(2) EfSe dreorar (fAspsrel Targd)): €fSe A&UTAr ¥ w3 & ol & @g 1 I & S| U gy v Aok dr
ool AT T o | YA 3@ &I IHeleT-3edT Sira i S|

A & [ W & AR (AFs IS faSte) F hg ~gerad dar (AfAas foffe) 76 gel, heg v A
#H Afswa 95 T & 01 3@ H AoR garr FAFAfaf@d fFar srwen, Fife I8 3@l H gad & ) #H HAifels
T (S8 SR 3am|

TeH & FIY HYUAT I & 91 e Neurar FT A [EItaf@a geml

g @1 Tfee fashe &1 gfee

3T 3@ TS g IS I TS 3@

6/9 314dr 6/6 6/9 3TYar 6/12 0.6 0.8

aray RibfFed e daeh A whrae 761 glen @] Uy e seficart # ehRea 3k RfdfEea e afka
6.00 21 ¥ 3% Robfdca T § 30¢ AW SIS & AT AT e ARV SIS AT F (IUTET HTCTAERIGT
T YoFeT cyeAIEhd) SefeRfed aRadel & v sFdigar &1 sia #en 3R afe AEper &fF Faey § a9
3FAIGAR &I TaTy "iffa fRar S arfgel afg 3edicar & had IRURT Soieriea aRada &, oaer sars
fRaT ST THhaT & O 3FHIcarR T dd deh TET =gl AT ST Thdl Sd b 3FHIGAR Sollol oTgl dl ofdl &l
aufy I SoeRfed aRada Fad INGY & § 3R gaa AT 787 § a9 37dcaR A Ty () @ifvg
T ST T@IRed

RobfeFea GUR #T A e - =AT ganT, Fecde d=d IR Ripfdea Tl S offis, INSHTA, ST
scaTfe |

Afdwar NS garr Wl 3FAlgart &1 wesa qdator fhar sren 3 oo sifafaf@a fear smem
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14.

For Tt
(i) TS #Ace & 3=T A5 Hor Ao AET Bl
(i) R ATt A ST TR gem|

(iii) e & a1 aifer # UG ITER deet & voeY & HER W @7 A ggEe Seaal IR FEaaw a8t A
glelT gy -

%.4. DES T ygaTel HT 3TAR IS {1 TgaTe 1 IR 38
1. | o7 3R 3FfEaR & &= f g 4.9 X 4.9 X
2. | CARSE TIA H HHR 1.3 A 1.3 .
3. | TFHGISN AT 5 Q&S 5 QavUs

15.

16.

17.

18.

19.

20.
21.
22.

23.

ATl Tohd, 8¢ Tohd 3R e W1 F 3maEr O 3R 5o RafFame & ugae o ddiveis Fork AT Bl
RIGRT o¥el &1 geaarel e 3redt Al 3R WSt et Sl sugera oeed & fe@mr Sirar @, & #er faste &
S & & faU oo faeaweig @aem Siwen| siafs et sl 7 @ fhdr off weh oirg & JEeg w9 @
TCd WHST ST Hhdl &l Hegqol A # SIgi 3FAGaR AT U Sl &l W 3 uiar S ar gt &
aqFT & ST FHr ST @R

Tive &7 (Ples 3ih faoe) : S &7 & Sra @eg@ A (Fheds AYs) ganT &1 Shwel| Ser & s &
AT AT AT TGN g dd Tfee &1F & WAt (Rl FuiRa frar st s  @fte e
Tt 3FHicar & AW S & FwFeT A 3w Smwem|

e (AT3C SATSUSHE) - Fhae fAAY A I BISH AN H ST AFA FT & STHA o6 ol T H¥ar FR
# REE & & i g = & A F Aew e AR 78 &) ARET NS W W TF G G
AT FHH Fh TT 3FAIGAR B IR FFAX A o 20 & 30 fAde & a1g 398 Afgy et $Hr ggaed ae
e devrar Reg aa &1 AR &I Jer aifge| 37dicant $r givom A W & gHen e Fg ke
TqIMT e 34 W 3T faar fhar S =ifgel

e fr dieorar & BT 3@ Y et - g o 3797 gt 9 S IRumasasy e fr dieorar 3 g
FT TG &Y, T IATIAT FHST ST AR

FMU=T - STET St @l Hr TRE FT T TR § TR e B deurar FUiRa T fr & =& g e
AT FHST ST

e 3@ T SR - T i A At Y AR B e a8 & o ¥
Q¥ arfat #r (SEAFR) T e ¥

3Eflear, o @9 Tffe A Fll & FROT Ygel W1 W & ey &0 § 30197 9/ > § 38 ASH a1
CaRT 3T AR Tfhan/Esill #Xa= & e #ATE &1 aft & FHg foar o Fehdr § 3R 38 g S"
¢q AfSH @15 & THET Yo TEdd AT ST Fehcl § MG Afehe 15 Ig o & & o@r oefiear oo v
arfoe ol 3T & v Ry sd=miaie aderor & syaamian, silfaeiae 3R w@rEiae iR S=dirg seier a1
H Hfass erafasen (dfas-d) & g & el 3R 3gd = & v raws Rfkcar Akes god #
forar & o Gefta 3edicar 1 Afdea a1 qarr Rfdcady w0 & Taey aifd fhar ST @ g

&Fd g (sel3 U2R)

S5 MR & HEY H A5 A9 AT § FHA olem|

AT AFEA RATefos IR F Hhdd # FETAS (@ [ T ga R &

() 15 @ 25 a¥ & a1 AfFaA A AT soI5 YR @mHer 100 + 317G grelm gl
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(i) 25 ¥ & FW & Y d FlFadr F HET oI5 YR & HMehold A 110+ 3TN I &1 WA foas
fSeger Hdvores fe@rs usar B

Y T AT A9 & 9 A 140 TH.UA. & IR B[Eefosd 1R 3R 90 37.37. & IR safoesd WX & dfesy
AT o AIRT 3R 3FAcarR &l AT AT AT S & TaY H U 3feadm T SF § ugel a1 & a@ifge &
3FAIGAR &l 3Tl #H W 3TdTd H @A & RAE & Ig o qa1 o aiige fF gevige & (vadasede) 3nfe &
FRUT 5078 IR 23 FAT @1 dTell § AT SHH HRUT FIs FIAF (ARffAew) SART §, 08 Tl AACH H 6T & e AR
goFIIS AT S Yo IRAT e (Ferdw) & s a# dit @ &1 Sl @ifgel 6 off sefiegar & g gl ar
T 8 & R H feae haem had ARRwa €15 & Fm

S8 YR (IFAGIE) ofel &l aienr:-

afAd 9rT gt AT (FHRY AAHR) FEA FT IUIROT (3TTAHT) STAATT HAT AU R FFeA & s A
TRIge & Ugg fAddc do &@d g ¢ o aifge] W dar ar et & Ied F g 3R [dwww sudhr aig R ik
A & gl A Araga elieiee YT # Wi & aed W @ AW 36F FY § FUST 3aR & Afew| F6 F F qf
TE gaT Ahroe S T Ta5 T ST & e B AR W W IR 3 e ARt H Higeh & Al @ TS AT AT 54
3R F& M ART| $8F G FI3 H 9&Y T Hell X FAG §T § AT ART AfF gar R W A BEAT Fol
T o AP

g AT HSH a5 YA (IR HTEN) HT gar-gaT FT goT Sl & 3’ a9 38k I - TMEHT F gooh &
TRIAT ST § ST &% & AT o ol % H o99eT 200 3H.3H. 3.5, gar 91T Sl & 3R 3T% 9 sa ¥ odR-¢X gar
fAeprell St § go<hl A eafadl Faarg ool WX o T 9 UR 1 Hiord T gier g1 g6 [eerfos 9er a=ifdr 8, st
3R gar fAerel Sieel ar der eafar gerg 9sef| e TR W 3 @ 3N e ol use arell eafa i gedhr g g5 A
o YR g1 ST IE Sia¥criois RN §1 515 9k iy Ay 3afer & o =@ifew if &% & ofd FHT 1 gana Al
& fau aftorsrll glar & 5o A1 oo gl 1 I QAORT uselel et Sl gF &t % & O g1 fo¥ehrel 9 Fo fAere
& g & o el wf-wsl F% A @ gar e W vE ARed TR R wafaat e usdl § g e wWod
IS g ST § AT ¥ TR W YA Tehe 81 Sl § 56 igeledd’ & QS aF arerch g wehehr 2

24, qliersh 1 3ufeAfd & fhu aw #F Hr o qlen & S @lRe 3R aRomE Rers fFar ser @ik 9 afdwd $5 @
e 3Fdlcar & 7F & TEREES ST aRT UFR HT 9T Tl AN SIS gk @l ugepat B qdiem wem R AYAE
ErEde) & o faeg 3R ol & o AT &7 @ Alc HE| IS S H SFACIR FT TSl A (TASHERAT) &
o, snfea AfTwa e & FUss & 36T IIT dF JF 3FAIGIN &1 38 od & @ fhe affa #x waver §1 s@ar
TR AE (AYAS Al SRS §) § AR S 3w FE @ AET & e W [fde [Ave & g a9, Ged @
3rEqaTel AR TR Hr Giaend g Afsher AW Resg sofs YPIR TR SFE FAT ST o Felifevehel RAIE (haRedy
giieTor) HEM R T RAE ARFT N5 F AT o T W ARFHAT NS &1 e’ a1 3Afhe i 3aARFT I W/
merRa gl gaEY WA W 3FAEar & fav g & aFe Fad 3UReYd giar S g1 gl 3NN & gwE @ wAed
e & T 78 R0 & Fhar § % 3FfcaR @ w5 Rl a% eude A qU d@x@ A @ Sv A Siw &
IRUTATTET IS ARG 3FlGaR 12 g0 I 56N 30F TAF A i gl S § A SER AR T F A9 IF
IETEY ¥ fRar Selr =1fRe Sie o f& 3@er gwa g o gr Svl Rl dfSees Rifcar saaarlt 1 warerar gHmoe
T I W TG T aRE F 6 g & q1G IRIT JAOIIT & U 38 W @ Faear qlwm S

25. rafaf@a 3faRea aat W eI fgar ser TR

1. T FA H The HUAT U7 de0de | ARG raadr F deuus 30 SfAed aF @ ot I awelidr Fe &
IR el FHAE M| fow I

2. gl FET H S839 FT YcheT &8, | Ife 1000 ¥ 4000 T $r 30 T fraddl & aguds 3f@ed ds
S saor o3 (RIRer vs) carr | & ar deelidh aam IR-derelie alell YR & HAT & fow Ae|
¥ GUR 7T ¢
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Jeedd YT HAfolded  TBY &
Rruflae ArT g

(1) Th &l WAT 8 G e A ferdiaes AT & &g g ar
3TEURRY YR TR I & A ed Rfdhcar & Fufd gura 4
Sl FIeAr H Alfoledd A7 3T &g arel 3FHGari &l ARy &9
3T Ofd & 38 W A9 @ 1 [aF 42) & 3
AR far o gedr &1

(2) @t FAT F AT AT TRF B gl W 3|
(3) At P F Aol By @ W IR T F 3|

FT & TH IR VST IR I
ATCTISHIIET -1l AT

(1) 5 T & T AT & H TH AR T FACIS Hiaer I
GATE AT & G FA F AG-AT AT dT FieT A5 HRAE
gl W deheilehl AT IR-dheiehl alell YRR & AT & ford A9g|

(2) @t IR F ATCIS HA dhd FF & O e I
el oft et BT AaoT TF M Y YA ST I gUR F 30
e 8 I W IR dFeiih FAr F O e

Jed @7 arem @ TR fRar
IRT/AT TR fRar arar

Tehaitehl HIA TAT IR ThaAlhl Sl JhR & HAT & o AR
w F 3T

A A FAadr Hr ggHr  Feed
At (S BwifAd) afga srar
g Wea &E # ST weee
Tdlforeh gar|

(1) e ey B o & egEr ok frar sme

(2) afg @&l a@fgd Fade 39Eer fagaAeT g 9 e w9
T 3|

Tiffer 3RY3Fgar TR IF (aifew) &
ST vergeh gam

(1) cif@er 3iR/377ar T@X I &1 ST YeIge gl IR

(2) afg marer 7 3cafF Fherar e g ar 3Rl &9 4
AT

&, e AR T ($TAL) F goh
37T YA T WG TPFER

(1) &oohT TTHAT IEURT &7 § 3y
(2) gerdt TgFR 3|

9. IEIfRAfae HuT I FT FEEAT T IT ITRAA & &6 H9orar 30 s@aaT &
el B W AY

10. | &, dTh HYAT I & SeAold ay | (1) IS FHASIST A arerss o g dr I
(2) 91d AT A ghellee & Al 3

1. | a9 dreir HEARAT ®T F 37|

(F) 3FAIGAR & el FAT A HTST FAS TS § AR IHF F F AN F A Rew a8 ¥ AR Fer A wwd @

ar 3@ glieT Fe AT @R AT Sl ARC| Al G T GRS F g Aed BhAT (ITRRA) AT BIRT
U3 & SEIATA ¥ & T dl 3FAIGAIR &l 3 IR W AT Gif¥d Agr fhar ST Tohar a2 &6 1T 1 Sy
et arell o @Yl Rfecar e & ArRfedT & v sq@ dau & Rrfaf@a ey & adr & -

(@) 3FHICaR sy & ghaTdl/gehdrar wer 8l

(M) 3TF GIT ST grod A § AT o187 3T e R T & o TR gl TR Aol gid ot § AT 781 (3 @

mguai?ﬁafraamm)l

(&) 3HET T T TG TS § AT G AR oI FH e § A AG TUT 3THT For A1 BvS S § AT AL
(3) 39 Yc & HI AR ¢ °7 e
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(F) 38 T & A
(B) 39 g 9¢r g3 NPT IRebrer RRT (37 )a1 FGRAR & a1 =7
(1) 3ot 37, g1y R A Ferae AR Qe 3eor § oar A& iR 3T TRA wel-ify FTadT &9 @ Rerdy & a@r
Tl |
(371) 30 Fs TR caar & fARY § a1 8
(37) S FeAST T IT AT A&
(@) 3T Trdr 371 a1 SNt SANT & e § a1 787 AT FASAR IS Sl gl 9|
(3) IR & & A § ar g
(8) 38 FIT HAN (FFgfAcharer) JaT & AT 3¢
26. T&T AT bl FI fhegl VHT IGATAN ST IdT o9l, Slog AT RIS GAGTOT & IYUR W AaT @I T Tehell

g, & U oI & USAard glefor Fad 3081 3FAeart & famar srwen e w@eftd s-faaeh oder & sifaw &9 @
ara BT forar Srar g

3FAIGAR &1 RIRE ATTAT & IR H Foaig TR RAfvcar a8 (Fafd 37dicar $r Rfthcar altam e aren) & ey
1 Ao 3ifaer g

I P QY e d 38 YAT-IT F 3927 & A fhar S| Afdwe gfiete @t 3e 1 o & Ak & 3EAearR @
AT GaTdTgdeh SPE A aTeT UsA h HATAAT § AT AL |

feoqof:- sEdieant & Jaraeh & Sl @ 6 sugea @asi & fov 3uht degar &1 FuRer @ & v HgEd s a
BT Afsdher 15 & W 3¢ 3ol el &1 IS §oh 61 ¢ T Al WIHR N TUH S T g A 0T Ay arefely
T HHAAT & HEY H GEGA HT T GAOT & dR A Thee g AV AN THR gAY 915 F FHA Teh Il T ool &
Fhdl &1 VT JAT 3FAICIR H TUH ARG 95 & AU A9 & aii@ @ T 7S & 3fecd 9T T IR0 aleTl
qE} AfSd A & WHA I FA HT ST W faar 78 2w sweam

e gUH S5 & T T TAdT H GHEAT & R F YHT & & H 3FHcIR AR THVLTT 97 FT O 35 JHO-IT
R 39 god # AR J¢7 Far Seen I« a& & 359 Gefta Afded ufdesy &1 39 AT #T Al 787 g9 & I8
YHIUI-GT SH g & qUT A & a6 & AT I § f 3Efear ggel @ & qandt & fav Afdwa S qanr ey eifva
&eh JEdIhd fohar ST g gl

AfsFHar a1S #r e
AfSerel T&T0T & AR & fav efat@d geem & ah g

AR AT (head) & [T =T S ar Teess ¥ Fefid 3rAgart &1 31g 3R Farhrel (IS &) & T Jemger
@ arfgu|

e 0 ofed & ufsas afda & #df & Qv dvg wagn s, Gus v # ufRfa wer o BgFa afted
(3raTSfea 3rURE) T g el A & & 38 H T AR A1 AORF geferar (@13 g=wiAd) w7E ¢ THd a8 39
qar & T 3T g I1 399 AT et HT THGET gl

g o1 THS ol TRV & Foaar &1 yead afasy # o 3o Toeg § e adae @ 3R AfSher qlieT &1 vh Jeg
3830 TR FIER ¥aT ured w6 3R @l Bged & 35iicart & Awa # 3@ 73 g9 W EAT 99 WRe ar
AT & VratT &1 T & Ig o Al N R AT & Tg 92T dhad TReal FER Jar S FHEAT T g 3R
3FACAN T IS el T Hellg 38 gl H A1 & STt TRV Siafeh 3qH 1S 0ar AW g1 dr Shao A IREAfaar &
foecR FRIR AarT H S19F 917 147 2

AfgdT 3FAcaR & gdeT & AT FEY S Sael FF AflYTd 9IS & Ge&T & & H ggdiford fhar S|
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S 3FAEaR H-ReE/agEE f-fAeeh 3R Ffave o-oe Aeet (@efae @) gur @R H-od AT & e W
g fhT ST 3¢ R H AT 9 & SER Q19T hd AT grem| W 3R & AT H SIS & U AT TASC
& § »Fd HLT ARV % 98 990 & & v Aoy § ar F0

AT I & RAE MuT @ =Rl

W A A Fafh HS 3FAGIR WE Far A AgF & v ey R Rar Srar @ A d wo3Ed e
T S & HROT 3FAIGAR A FAC S G § fheq AfSH AN F S @y s g7 3Hw feqga sakn @@ e s
el gl

T AF H 16T Afdwd 915 &1 I8 TR g & @ a1 & v 37ficar & 3T S0 el dTell BIe-AST @3Er
(AfSher a1 AfSTher) GaRT g & Hehell & 61 AfShel 1S GART 3 3MMAT H FU Neprs fwar s =nfgw)

fgfed witer garr 5@ e & 3Fficar & §1 & T g R S & w1 mafed 76 § e TE g g e ar
T Y AfSHel A5 & AHG 38 Afad & 3URAd g & fav @gal & Faftd gt Faa7 gl

i IS 3FAIGAR AR dR WY 3T R AT ST o ganT GdieT 1 3afe AURaar $7 § &7 o8 Al § &
e el afw| ARea rafr & g o9 gaRT Tdaw f T @ W IFAEERt & AR W e F [ swrh
W 3T B 7 = FgfFa & v sadr degar & d@9y 7 yyar 7 57 FgEaat & P e § tw ol sifaw
@ foar ser e

(F) 3FHIGAR T FUT AR GO

3TN AfSH qleT § qF 3FAGARt A AEfAREd nfed e &l aftT AR 3ES Ay oeh gg o
(BFeRR) IR gEAlER e TOifiev] & U v Ae #, 3feaf@d Ides & 3R 39 3+dcark & [{dwsT @
€1 a1 aTfeu|

1. 39a JF7 g fod|
2. 3M9el Y IR SH TUA FAT

3. (®) AT AT IARGIGATCN, T, AQCUS Siolicd e & F fhdl S & F&IT ¢ foetehr 3T o gl
A A g &1 BT AT A A 3ea) Qv IR 3R & A @ O 37 S F A Id7|

(@) FAT IR FIN AAh, Toh-Teh H Bl ATl P GAV §ER, ARG (FAUSH) T qGaA AT FAH NI ga,
UF A G 3T, A, et i A, B H fAR, et & R, wAfeH wifzarsied g3 &l

@) FEr qEd W HIS AAN AT g, e HROT TN W AT Wl TSl @ AR 3H AfShor A1 AioTehel
mﬁvmwa@éa‘r?

4. T YR IS A AT HA g@ FROT A Rl heA B 3RAT (F509) g3 2
5. 39« 9RAR & Ty # Reafai@a sakr &-

1 2 3 4 5 6 7 8
ofe far | geg & | 3mud fhae | wus feae | Ife @@ (g & | o gy frcel
Shfaa & | g are ohfaa € | st | Shfag & o, | we fhaelt @&t | S6elt A HY
ar saedr | Rar | sER I3y | Heg @ g | 3AR g | war # | Shfad E @ gh g
g 3R 3g IR | AR wERw | §, A Y | IR TRy | g IR | 3R Y | SAh Ay
W # | 7eg & | T osEer IR [ | Y oEEd g & | IR W | AR Fgeg @
o ST FROT HROT &I HTEAT | FROT

6. 3HD Ugol fhAT AfSHS S5 o TIhT gAeT T § ?
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7. A I & e g A g o Jard & fra qanfee Qansit & wRor 75 adeT i a8 A
8. TeT e arem Wity et ar ?
9. wﬁwmﬁﬁwaﬁégm?
10. AfSehel SIS T glieT 1 GROTH ARG ITTHT TAIT AT B YT IR HTH
11. &1 3T PS5 obfFea TolYy a1 a7 ol axrs & gi/=s0|
RICEE

S TS ToRY F YHR HT U Y

12. 30 @0 3cal AN Fafedw SFHRT qAT faRaH & AR T TA e g oAl H A q@rr & w8 fhel
gl # HT aS BT a1 Rl Hord SRl @ g & fAT @l & Heddta R o 3regar A Sreen
3R AN WHR & Ieadia AT & AT 3697 H=T FRars 1 990 @l S8 G g el Hgeaqor Faar
& fEUrT FAE Se| AY Qarprer F G R off gHT 0 A et e § & Aq w1 arerd guen &
¢ a1 Tl Hgcaqol goam & fBurr § ar A% @ard | & Seah)

3FAIGAR & gEAER
N 3ufeafa & geaeR
AT & e

g93-1

(3FAEAR &7 A1) HT AIRS GAeT H AfdFar a5 Hr R

1. AT fawra 3BT e ice LelC)
gryor qefelt st Arer
goteT &e (I 3aR )
aotel # gTeT A g g IRt

AT
ST G BT orererererorererernes e
L i B S
I e
2. ol - PIS S AR
3. AF -
R T ——
R L R —
(3) T RIGTET T QI e a3 ara
(4) =€ & &7 (Fres I fsfer) o CUC R
IR R I —— a3 ara
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(7) B HOTeTsT B DT oo
gfte & dgorar IeH & faar TR A H IR Mo [AervwaA
T AT AR ara.
ara.
91 & AW ar.a.
Tt
FERRGHIERI gra
(cFaq) ara
O
4. e faderor oA
g el ST I
5. Tfd=r ATESS
6. aidr &I grerd

7. @O dF (@UR fATeA)- & ariiRe giieqor et W A & 300 & fRdr AT $T 9dr o6 g1 I gar

AT & o IHAAN HF G SN G -
8. ARETROT dF (Wl [&eeH)

(F) g 3R 3w aifd (3w ofer)
T (e) :
g3 g W
25 IR FeTT S & g
FeTT S & 2 f& a1

(@) T8 RR TR e STECTTRg

10. df¥er dF (a9 f&EeH) df¥er a1 Afds SaEHEIr

11. g1l dF (A BTeH)

12. SHAT T (SEIRT [een)
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(@) 3uTET Teca (FRafhs Afad)
(31) TogHeT
() TR
(3) @recH
() FRBT (deH)
13. 1 3t & T H W IS 91T ¢ O PROT a8 39 AT & hledl HI F&HACAT I Hag I & 79T

feoqufy:- Afger 313wt g & e # Ife Ig I ST § F 9% 39 AT IR IodE I 599 3 afe O
aefach § o fafags 9 & 3ER 38 IreUrl AR W 39 vy ¥ e fear e

14. (%) 399f & Fg Jar & fov Tareeg aRkemor Far s § 3R a8 399 wdedt & @eiAar dur TRaR AdTE
W*%mw@mwm%wﬁmw*%mm?m%| ...................................................

15. Far 3799 fres Qar & 9T T
feoqufl-| - 9 Refaf@a I Aot & o fFdt v & g feogolt Reerg &Y

(l) ?:I’ITEI’ ....................................
(”) .................................... a; FHIOT m
(lll) .................................... a; ST W Foyes a- m

fecaul- || 3rerelf T geTr THRIY ST A g% Bl S FROT A IS Si9 HiedH T @ FH § AR g ged TR S
& RO 31 W TR ¢

Tl
featter FEATE
HEGRT/HEE[FeE
Afdwrar S5 T AT
EEEAR]
3¥adf 1 FHYA/AVOT
1. 39T A ol (§8 318RT #H)
359 & gEATER

A 3ufeyfa 7 geareR F
5 F LT & FEAER

AfSwer NS ganrr s’ Sween

feoqolt - A% e & gow veRWR ST & Fey Arafat@a O Aot & @ e v A el feoaoh Reers &%)
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T
ICGIEDE EEATER
3eTeT
Tqeeg
Tqeeg
Aftwd 915 1 A
gRfrse-111
39 qieT & YR W 5T gei & v odt i o7 W § 39% Geu & gieead [{avor
1. #RAT Hd=As Ffafor
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MINISTRY OF COMMERCE & INDUSTRY
(DEPARTMENT OF COMMERCE)

New Delhi, the 15th December 2016
RESOLUTION

No. 9/11/2014-FT(EA).—The Government of India has decided to constitute an Inter-Ministrial Committee (IMC)
for administering the Project Development Fund (PDF), which has been set up to facilitate Indian investments in Combodia,
Laos, Myanmar and Vietnam (CLMV) countries.

2.1 The Composition of the IMC for PDF shall be as under :-

a.

b.

f.

g.

Secretary, Department of Commerce [Chair]

Additional Secretary & Financial Adviser, Department of Commerce
Joint Secretary, Ministry of External Affairs

Joint Secretary, Department of Economic Affairs

Joint Secretary, Department of Financial Services

Joint Secretary, Department of Commerce [Member Secretary]

Chairman and Managing Director, Exim Bank

2.2 The IMC may co-opt other members as may be desired necessary and also constitute Sub-committee, as and
when required for ensuring the mandate given to the IMC. The IMC shall meet as and when required, subject to a minimum

of once in a year.

3. The Functions of IMC would be as follows :-

®

(i1)
(iif)
(iv)
(v)
(vi)

Approval of Strategic directions and lending/investments out of the PDF and the mode of such
investments.

Approval of expenses as may be required for creation of projects/activities supported under PDF.
Decisions on investment of surplus funds of PDF.

Approval of the sale of SPV/Assets set up by funding through PDF.

Monitoring of physical and financial progress of projects.

Approval of annual expenditure plan of PDF submitted by Exim Bank.

(vii) Amendment and modification of the guidelines for PDF.

(viii) Any other function required in exercise of regulations of the PDF.

4. (a)

(b)

The Department of Comerce will be the Competent Authority to make suitable changes in the
composition of the IMC as and when considered necessary or expedient.

Exim Bank shall provide the Secretarial support to the IMC.

ALIR. RIZVI
Joint Secretary

ORDER

ORDERED that a copy of the Resolution be communicated to the Members of the IMC.

ORDERED that the Resolution be published in the Gazette of India for general information.

ORDERED also that a copy of the Resolution be communicated to Ministries/Departments of the Government of

India.

N. RAMAKRISHNAN
Deputy Secretary
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MINISTRY OF MINES
New Delhi, the 8th February 2017
COMBINED GEO-SCIENTIST AND GEOLOGIST EXAMINATION, 2017

No0.4/5/2016-M.II—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) Category I

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

Name of the Post : Geologist, Geophysicist and Chemist
Group : Group ‘A’

Pay Scale : Level 10 of Pay Matrix : Rs.56,100-1,77,500
Service : (i) Ministry of Mines, Central Geological Service
Group ‘A’ Rules, 2010

(i1) Geological Survey of India Geophysical Service
Group ‘A’ Rules, 2013

(iii) 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

2) 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 Jr. Hydrogeologists
(Scientist B), Group A Ministry of Water Resources shall be strictly in with their merit position in each category and number
of vacancies separately.

(3) 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 Physically
Handicapped persons 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.

5) The examination will be conducted by the Union Public Service Commission in the manner in Appendix - I to these
Rules.
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(6) 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)

(7) A candidate must be either:

(a) a citizen of India, or

(b) a subject of Nepal or

(c) a subject of Bhutan, or

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

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

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

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

(8) Age limit:

(a) For Geologist and Geophysicist and Chemist (Group ‘A’) in the Geological Survey of India, an attached office of
Ministry of Mines, Government of India: A candidate must have attained the age of 21 years and must not have attained the
age of 32 years on the first day of the month of January of the year in which the Examination is to be held [i.e. as on 1st
January, 2017] i.e. he/ she must have been born not earlier than 2nd January, 1985 and not later than 1st January 1996.

(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, 2017] i.e. he/she must have been born
not earlier than 2™ January, 1982 and not later than 1% January 1996.

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

() 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 - IT

Geological @) Geologist Group ‘A’

Survey of India | (jj) Geophysicist Group ‘A’

(iii) Chemist Group ‘A’
Central Ground | (1) Jr.Hydrogeologist, Gr. A
Water Board

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

(i1) Up to a maximum of three years in the case of candidates belonging to Other Backward Classes who are eligible to avail
of reservation applicable to such candidates.

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

(iv) Up to a maximum of three years in the case of Defence Services personnel disabled in operations during hostilities with
any foreign country or in a disturbed area and released as a consequence thereof.

(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, 2017 and have been released (i) on completion of
assignment including those whose assignment is due to be completed within one year from 1st January, 2017 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.
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(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 1st January, 2017 and whose assignment has been extended beyond 5 years and in whose case the
Ministry of Defence issues a certificate that they can apply for civil employment and that they will be released on 3 months’
notice on selection from the date of receipt of offer of appointment.

(vii) Up to a maximum of 10 years in the case of blind, deaf-mute and Orthopedically disabled persons.

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, physically handicapped 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 physically handicapped 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 physically disabled candidates by the Government.

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

The date of birth accepted by the Commission is that entered in the Matriculation or Secondary School Leaving Certificate or
in a certificate 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.

(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 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:
(1) 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.
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(i1) 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 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 -

(i) Obtaining support for his candidature by any means, or

(i1) Impersonating, or

(iii) Procuring impersonation by any person; or

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

(v) Making statements which are incorrect or false, or suppressing material information; or
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(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 mobile phone, pager, bluetooth or any electronic equipment or device or any other
equipment capable of being used as a communication device during the examination or

(xii) Violating any of the instructions issued to 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,
(ii) 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-

(i) 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 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 physically handicapped candidates in order to fill up the vacancies reserved for them. In case, however, the
physically handicapped 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 physically disabled candidates i.e. more than the
number of vacancies reserved for them, will not be recommended by the Commission on the relaxed standards.
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(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-II to these rules. Candidates will have to pay a fee to the Medical Board
concerned at the time of the Medical Examination as prescribed by the medical authority or Govt. of India as the case may
be. The fee to be paid for medical examination would be indicated in the letter summoning the candidates to appear for
medical examination.

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

(21) For being considered against the vacancies reserved for them, the physically disabled persons 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 & 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. \% 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

a. impaired reach

b. weakness of grip
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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 little gap (say 2-3 months)
between the issuance of a Government Notification enlisting a particular community in the list of any of the reserved
communities and the date of submission of the application by the candidate. In such cases the request of change of
community from general to reserved may be considered by the Commission on merit.

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

(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 mays, 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.

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.
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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 category) 3 hrs 100

Category — 1 For the post of Geologists

2. Geology Paper I: 3 hrs 200

3. Geology Paper II: 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 1I: 3 hrs 200
4. Geophysics Paper I11: 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 I1I: 3 hrs 200

Category — 4 For the Post of Jr. Hydrogeologist

2. Geology Paper I 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 - L.

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.
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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
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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 palaeoposition 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. Palaeoposition 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: Palacozoic 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, palacoclimates and palaeogeography.

Section E : Palacontology

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 Palacontology — 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
Micropalaeontology; 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 palacontology.
Fundamentals of isotopic studies of fossils.

GEOLOGY - PAPER II : 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 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.
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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, palacocurrent 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 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.
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GEOLOGY - PAPER III : 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 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.
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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 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,
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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 1II : 200 Marks
PART-A: 100 Marks
a. Geophysical Potential Fields (Gravity and Magnetic)

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,
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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, Airborne 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 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; lsospin; 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;
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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 III : 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-earths, 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, processing, 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:

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 [—SEC. 1] THE GAZETTE OF INDIA, FEBRUARY 11, 2017 (MAGHA 22, 1938) 131

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 technology.

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, 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 IUPAC Periodic table. General characteristic of s, p, d and f block elements. Effective nuclear
charges, screening effects, atomic radii, ionic radii, covalent radii. Ionization 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 properties, 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,
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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: Werner theory of coordination compounds, double salts and complex salts, Lewis acid-base.
Ambidentate and polydentate ligands, chelate complexes. IUPAC 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 transi-
tions; 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. lon-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, scintillation counters, solid state detectors.

s-Block Elements :

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)5NO].
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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, q, 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.

Carnot 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. Ionization of weak acids and bases in aque-
ous 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:

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.
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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 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, 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-III: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:

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, K25207; Microwave assisted digestion techniques(Only elementary idea).
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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, iii) 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:

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, Al203, and TiO2 in Bauxite.(iii)
MnO and Mn02 in Pyrolusite.
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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 reso-
nance. MO theory: sketch and energy levels of MOs of i) 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- Hoffman 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.
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Organic Spectroscopy:

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 IH-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 mapping; 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 groundwater 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 - II

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

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

2. It should however be clearly understood that the Government of India reserve to themselves absolute discretion to reject or
accept any candidate after considering the report of the Medical Board. For the partially hearing impaired persons only to the
extent of posts reserved and physically handicapped category, standards will be relaxed consistent with the requirements of
the posts.
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3. The medical examination to be conducted shall consist of the entire medical examination which the Medical Board may
prescribe for a candidate. The medical examination shall be conducted only in respect of the candidates who have been
declared finally successful on the basis of the written examination.

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

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

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

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

N.B.: The height and chest of the candidate should be measured twice before coming to a final decision.
8. The candidate will also be weighed and his weight recorded in kilogram; fraction of half a kilogram should not be noted.
9. The candidate’s eye-sight will be tested in accordance with the following rules. The result of each test will be recorded.

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

(ii) 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 6/9 or 0.6 0.8

6/6 6/12

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

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

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

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

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

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

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

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

22. A candidate who has been found medically unfit at the initial stage on account of defects in the eyesight can be given a
period of three months by the Medial Board to undergo necessary medical procedure/surgery and re-appear 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 :-

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

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

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

Method of taking Blood Pressure

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

(1) Marked or total deafness in one ear Fit for non-technical job if the
other ear being normal deafness is up to 30 decibel in higher
frequency
2) Perceptive deafness in both ears in Fit in respect of both technical and
which some improvement is possible non-technical jobs if the deafness is up
by a hearing aid to 30 decibels in speech frequencies of
1000 to 4000.
3) Perforation of tympanic membrane of (i) One ear normal other ear
Central or marginal type perforation of tympanic membrane

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

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

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

) Ears with Mastoid cavity subnormal (i) Either ear normal hearing other ear,
one side/on both sides. 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 operated/ Temporarily unfit for both technical
un-operated and non-technical jobs
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(6) Chronic Inflammatory/ allergic (i) A decision will be taken as per
condition of nose with or without bony circumstances of individual cases

deformities of nasal septum. (ii) If deviated nasal Septum if present

with symptoms - temporarily unfit.

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

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

8) Benign or locally malignant tumors of (i) Benign tumors - Temporarily Unfit.

the E.N. T. (ii) 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, nose or throat (i) If not interfering with functions-
Fit
(i) 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 Combine 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
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evidence should be submitted within one month of the date of the communication in which the decision of the first medical
Board is communicated to the candidate, otherwise no request for an appeal to a second Medical Board, will be considered.

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

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

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

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

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

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

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

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

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

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

In the case of candidate who is to be declared ‘“Temporarily Unfit’ period specified for re-examination should not
ordinarily exceed six months at the maximum. On re-examination after the specified period these 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) : ..........c.cooviiiiiiiiiiien..
2. State your age and birth place : ...................c

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?
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5. Furnishing the following particulars concerning your family:

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

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

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

8. Who was the examining authority?

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

10. Results of the Medical Board’s examination if communicated to you or if known. ....................co
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 — 1

Report of the Medical Board on (Name of candidate) physically examination

1. General development: Good......... Fair.......... Poor.................

Nutrition Thin...... Average...... Obese ............ Height (without shoes)........ Weight ..............
Any recent change in weight ..........

Temperature ..........c.ccevvvennen..

Girth of Chest......................

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

3. EYeS it

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

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

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

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



144 THE GAZETTE OF INDIA, FEBRUARY 11, 2017 (MAGHA 22, 1938) [PART [—SEC. 1

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

Acquity of Naked eye With glasses Glasses
Vision: Sph. Cyl. Axis

Distant Vision
RE

LE

Near Vision
RE

LE
Hypermetropia
(Manifest)

RE

LE

Others: ....o.ovviiiiiiii e,

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

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 ...........ccooiiiiiiiiiii

TeNAEINESS ...t

(a) Palpabic Liver ............c.oooeiiiiiiiiin, Spleen

Kidneys .....ooooveviiiiiiiiiiin 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.c.covveieiinnenn...

(D) SP. Gre e

() AIbUMEN ...

() Suar ..o

(€) CaStS Lttt

(D) CellS cnriiee e
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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? .......................ooeae.

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? ...................ccii,

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:
(1) Fit

(i) Unfit on account of .............cccovviiiiiiiinnn...

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

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

Place:
Date:
Chairman
Signature Member
Member
Seal of the Medical Board

PROFORMA-II
Candidate’s Statement/ Declaration
State your Name
(In block letter)
Roll No.

Candidate’s Signature
Signed in my presence
Signature of the Chairman of the Board

To be filled-in by the Medical Board

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

Name of the Candidate..............oooveiuiiiiiiiiiiieiieeece e 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
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APPENDIX- III

Brief particulars relating to the post for which recruitment is being made through this examination.

1. Geological Survey of India
Geologists/Geophysicist/Chemist, Group A-

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

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

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

S. No. Name & Designation of the Post Revised Pay Scale Matrix
Level
1. Geologist Rs.56,100-1,77,500 10
2. Senior Geologist Rs.67,700-2,08,700 11
3. Superintending Geologist Rs.78,800-2,09,200 12
4. Director (Geology) Rs.1,18,500-2,14,100 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
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.
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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.
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