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I —@ve 1
[PART I—SECTION 1]

[(R& H5eTT ! Bighi) YR TR & HAedl IR SS9ad Faed §R1 S )
T3 fafua framl, fafredl, oeel 9o Secdl € wafya A=A
[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]

TE] ST I
Te5-400001, fedish 13 W& 2014

H. 14/3/2010/THTATE/STRUEEE - 11/aT6. ~[11/2159--Tegafd, TRHTY] Sl fIHTT & qeq ** SHl 91+ T
M (TFeuAeTg) ', e favafaene &1 qepel g9d ¥ Ferear U STeH ¥’ &1 &R < 2

IEEIREER]
g A

DEPARTMENT OF ATOMIC ENERGY
Mumbai-400001, the 13th February 2014

No. 14/3/2010/HBNI/R&D-11/Vol.111/2159—The President is pleased to grant the status of "Grant in Aid
Institution" to the "Homi Bhabha National Institute (HBNI)", a Deemed to be University, under the Department of
Atomic Energy, with immediate effect.

CHITRA RAMACHANDRAN
Jt. Secy.
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g 71T
I feeely 01 &R, 2014

WIFT -denfad AR faemelr wdew F v s

. 4/3/2013-GLI -RA 3Tt gdator 7 qd=iae, sifasfae, waatael (séew, waer Aofr
THE ‘& Ual) AR ST AT HAolI H HicAss STeleffdanei, (dilieh ) FHE & Yal &l el & T
Y ofieh a1 AT @RI TS T Sl arell el FAENe wR1et &1 oz rael Faameror &
ST & fow gerfaa & S §

(1) Aot -
Gl HATGT & Hag HrTerd AR Hdloteh FAeTor & 38 q{iell arT X Sl are Ual &l
fqaRoT 39 YR §:
qe AT AH ;Ao HifaeRide, AR W@
B . WA
AdeTATT : 9ie-3 & 15,600-39,100, IS ddeT 5,400 &igd
Gar L (i) TIeT HATSE, Harg deAiereh dar Gag & g, 2010
(ii) HRAT s{aTiieh FdeToT §7iifcientae, dar wog ‘& fg#, 2013
(ifi) AR $A=ATToIeh FALTUT THA HaT §Hg ‘& T=aH, 2013
AofY -1

STl Tl A5, ST STel HATEST HATeIT, R HR & Th HNAET Friord §, # 58 & &
ATTH § X S aTel 9ei &l aavor 39 Y& &:-

qg T AT : HioAss STereffaar (dfae o)

qe e &

CROEICE : W &-3 : ¥ 15,600-39,100, A5 dd=T 5,400 A@fga
Tar L (i) PooIT It WS, AT ST Farw

(2) et W afttd sgd=iiorh, sy@ifaienide, T+ 3R ST{fa=En Jai W aheT g Thel &
Fha ¢ Ife ag 3@ WY # TG TR U A0 o Al Jur §° ot dar  wer &
I eart SR H AT & AR g g | et we faf@d ol sedioh # oo
3R g W AR sdafae wdator # spdemta, spfifaeiag, e R STeRfaee qat
TG g TR AT ST &, H fAvga 3des B # deqar fAad fafy de smaeds faawor
TG A BT |
@iy eame7 () 3FHIGAR GaRT fawge 3idesr 997 H &ells 13 a¥igasl # qReela/aRads #a
GIEf [l St IRIET 9T ITEIT aRT €977 78] fadr SiTea]
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(3)

(4)
(5)
(6)

(7)

(8)

fRIy €77 (i) spaeTia®, HFIGHAE THIFAS R Sl HETET HACIT & HHE & HalH #lrAcc
STAHIaH (d51fAF &) Gal & v aredd H FTIAT et 3o7e FH 3749 GaART gedd A0 H
gofs a1g agasit aar RiFaal #F G&ar & 3aar 8 9l & folv JEed fF4r s

ARAT HA=TAs FfeTor & sqdnias, spitfaesmiag AR WA I For FarEaT HAerT 3 FohiT

Tl % H THE ‘& HAH A3 Seisfdenat (el &) GqRaT & qRomA F MUR W 7Y

St arelr RiFaat i Igarad dear 3 qanr o fae Afew 7 [Afdse @ sreehr | swied

et & fodr glRasiRgiRa saefaes, seifaetae waas AR oo FareT A7eT & THE &

HTH Hloavs STersffaa (dafae &) ual # Fqgad S, R Seenfadl, e el

AT qur ke &7 & 387A Aol & 3rdiqart & 3ReTor WeR ganr fAuiRa ®v & faw

STaaT|

3 TdeT & GRUMA & HUR W T SFAGIRT 1 31U T § GeEd fHar srean |

AT GaRT Ig ST 3o g & aRfAse-1 7 WuiRa Ifa & 3mafoa i smest

olieT w9 3R Fgr e, FE AT qar fREd fRar Srwerm| (S R 3mer gaRr gied R

1)

1§ 3FHigar a1 an:

(h) SR T ARTRS &, AT

(@) A9Te FT Yar g, a7

(3T) $TETel T TSl &Y, AT

() ARG & TR a9 & ¢ @ 01 SAaq, 1962@@%%@'&%@%@%&
ar

(5) Rd & TURN A & e ¥ uifehedrsl, o, e, Hfaar, 398, dgFd 707 o
dottferar, qdf 3ihiehT SRt a1 SiiFean, Herdl, SR, SRAATAT A1 fGIdH @ Joelel Y 300
B3 A AR afFd & |
A IYGFd T (@), (31), (¥) 3R (3) & FeRd 3FHIGART & FHR o YHT FAU-IT Jared
ferar &1 |
o 3eflear & AT 7 aTEAT YATOT 3MaRdE @ 3W Gdem H waw A o #war § g
39 gfed yedia shde a3l fQdm ST Fehdl § 59 6RT WWHR call 38 3HaeFeh 1l
YHTOT-9 SR &Y feam & |

3 AT

() R TR, W FHAT & Heig HrATed, AT HdATd aderor 7 sEdanfaes, sifasiae
IR s (WA @) dar & faw odiem mAfeid R S ater a¥ & 3rered A i ggel
aNE H FgAdH 21 a8 &1 @ g @Y, v 32 ¥ T A g3 & (371 01 3TEd, 2014 )
3T SHHAT oA 02 3FTET 1982 & I AT 01 30TEd 1993 & G o1 37 &

(@) ST HEEA FACT & ALY HATT, Heold Horel S8 H HiAss STereffaie( daias
&) @ F dal & v afeT 3fea e e a e a¥ F 3PRd A # ggen al
3 013FTFd, 2014 1 =eAcdH 21 ¥ & & I &, fhg 35 a¥ &1 =7 g3m & (3rAid
3t T oA 2 IR, 1979 F qF TFUT 1 39TE, 1993 & STg o g3 &)l
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PYIT 17 & 3FHIGAR g GlAREIT #X & & & 39YFd 9g 5/ v & 3iidasT @7 W6 8
& o 3y AT HeEft AAEst QT &

@) I P FHAARY AT 0T Faa-1 F FA faemer & FAfGa § aur siaa-2 #F aftia gasa
gl & fIT e a1 & dr 3o A F IO Y W A ftenas 7 ast # ge §

SuE |
HicrA-1 HicTH-2
AR sdanfaies wfaror (i) AR TG &
(i) ftfaniae, g
(iii) AT HAG F
Fearg Tl S (i) HASS Sol{fae HHE ‘&

() fafgd uded) ¥ 3mg e & FeeEr ge & smeh

(i)
(ii)

(iii)

(iv)

(v)

(vi)

(vii)
fecgoft

I Faliear qgiad S A 3 St & 81, dl 3fteds 5 af das
3T e anfd & 39 3FAGaRt & A¥FaH 3 a¥ d&, St 0 3FAIART & fow
AT 3RETOT & 9t & 9T gl

U8 3FAIGAR & AHA A Seglad 01 STa{1,1980 & 31 f&HeX 1989 deh &I srarafer
& GRIT HTUROTET SIFH Td AR Ao # HfRara f6am g1, &1 3iftsan 5 a¥ d=
Qqa%rasmumﬁﬁmaﬁawmﬁﬁsﬁmﬁéﬁmﬁwmgcamm
IROTA Fa&T fAeerd gu e qar & FIfAST F Ao # Hfhas 5 af

o oqd AT (wehet grea 3fRRRAT qur maraerels HHiee gred R,
3TTATdTeleT AaT AT, TeTehlelled AT HARIT Ued JTURIMAT Afgdd) o Tgail 3ITEd
2013 d% &A & ®A 5 a¥ HT Jar A 3R FEAR AT IFETAA & YR W S@Ed a7
A Far F g ARG AT A7 HeTANT F HROT FRAAFT o QA 3T FROT &
FFHFT §U E (s Tur spifasiae. & fo) (3@ 9 o wiEAfad § e
FRAFTS Tgell 30Ed, 2013 ¥ FH ¥ FF UH d¥ & 3T QW gl § (WA & fow)
& A H 3had 538 dh

3MITARIeld AR TR/ cThlelle] dal ARG JfOSERAT & AFA H
HRwaH 5 a¥ Seglel A a1 & 5 af i yRfAF 3 ggelh Sl (s
qur gifaeiae & faw) ggel 3ped (@Ees & fow) & qff & o § 3R Sadr
P 5 af & 3w aerd o ¥ Tw s A F W@ AAoE U gHead
ST X & fh 3 e AsIR & AT 3mdesd #X dhd & U7 99 gl R fAgied
& TG UIed Hel BT dG F A AE & AlCH W 3¢ HEAR F Had fohar
ST |

T, 7 aftR vd arliRe &0 ¥ 3817 (Fewerien) safFadt & fav sfdsan 10 af
(i) Il Sid/FAId T 37T [Aost s & &&fdd 37Hgar! & HI#7 9 (71)

& faeel Gsl o7 3aqd A, STHT TAT FANR H G FXe dlet ARIRF &G & 37877
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FfFal Jfa Fr Ao H A & gl Al & Jddlad e el Jeadt g HAT o gred
#el & g glar |

Reqof-(iy)  Haqd dfAw osq 37 FfFadl G I G [Sgld FHI-THT G FUT e
e e (RAfder dar & GoT: ISR ToT 9g) 777 1979 & 37ehe saqd dfas & &9 &
TR T ST & /

Reqofy-(iy)  FHIT G HTAFIRAY 3T Hal FHIT GIed HAHIRTT Al O Heaqd
B T FHRIT JEAFREGT e OF Haqa dfedd T FHRIA HAFRT S &G 3 IHRIET
R BIHFT §U & 306 [A9H 8(%) (5) T (6) & 37ehe7 g HAT H g gl & Frea |
Rqoft- (iv) 39T f@AFH 8(7) (6) 3 3iddld g A g & 399El & Fiage ARINFG &7 &
3e7# 3FHGART @ [Ag1FT 8 FH GIT HEAT U ST dF (RPN I fAAIFTT GBSt
St HIFHCT §1) GaRT URINF GHETvT & &g PN GaRT ARING &7 & [dehelial 37Hgar] 3
fev sirEiee geafd darsiyaal & foiv f@ed AR Tor fRfFcdi ArTgs! $r 39esi & QT
R & 1

IR A AE FAEAEt F B W I WA A FS o g ad § 1 gFA

3T GE SIed H ARG HAAN § S AfgHereT a7 A fdegrery sisa & gAwr-aT J
e s faeEfacarer earr Afgpaee & wasmel A v gAOraT fhdr favafaearera
CaRT IR APl & Uil & aof # TS g aU 3§ 30 A faeaideded &
ARG SR garT gAod fhar ar=r g | S 3FlgaR 3TdacR AR T odiem
ARG Scciol F YA § 96 3Tuck ATEGTHh TR AT FHPET GUET & YALGT FH
AN/ FeATAT I T X Fehell gl

Y & HIY H HIS 3T cEidel IUT AT, A9Y-TF, FIR A dar & ifdverat & ured
S Tt HS IgI0T AT FGT gl

3egeRll & g AT H HC gU ANFARE/FTANR ATeATAD qU&T JAOL-IT areraier & kiSCIG
39 dhfeqs yAToT-IT afFAfad B

GIRT oqufi-(1) 3FHIGAR T§ £317 & [& T 3FHIGan I 3H oA @ aki@ &
ENBR HIT Sl 36 JHdae 97 Jegd F¥a FI ARG F APoleA/3eacr e AT
gT H 1 FHFE WET FHO-GT H &t § JN sE d1g 36A GRAAT @& [HE FRIET ¥ Pls
faar srrar Tdieret 78t fFar Sroan)

feegvfi-(2) 3FHIGaRw Jg H die FX & [ 379 ganT [ gier H gdur & fav & a8 577
F ARG TFH TR &G H Gof F7 et & qlq IGH HETT GIRT 5 aiq F Rem # & &
PRV & GRAcT FXet B AT 781 1901

faey €757 (i) fE 3FHIGaR F1 3RIFT 7957 9(@) & Hddld g HAT H  Fe  F  EhT
T H 3T 1391 AT &, 3FB IFHIGIRT ¥E FN & S Jla 3Hdge 9 Hotd & &g G
G & Gger AT GHET et & &I AGT H T 97 & A & 3Uar [/Erierd GaRT 36
BT FATCT FX & S & g AT #xa @ dla Il 3@ Aar AT 9a & Sl g e
& d g grT §=7 B/
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(9)

(i) ST 3FHIGER 39e1 [T @ 79T JildeaT G7 G¥d #X a7 & &5 [ 5 fasmar
/T P FAAIGRT & ST & 98 37 9a(9al) &g [T g adaet RarFd dae
gfagifiiar & GFAfAT g7 T 97 g9 fGFHT 91T G8 FATAIGRYT o gl 97 @ Jod &
3EHT 3idea G7 G Japerdr Fied 36@ Hol 337797 §aRT 3Af9d v faar arar &) /|

erad daforw Aegar

(i AR srdefad wdaror F sdwfaw wHE ¥ F AT e 3EcarR e ara &
Fg A1 ToF AU AT & TR Foled garT FEAT faeafacarey ruar gae & e s
CaRT T ATeTeh TEAT Tavafdearery qer 3T iz, 1956 (1956 @ 3) H arT
3 & i A favafacarey & w0 & aifd el Afdrs wear @ qdwfas feer ar
AT AT ITIYFA ST IT 3TV AT Wiedsl HedWoT AT SSllfiary sffdaaret a1 Faar
il AT gl faere 3R HETHe geYe a1 GPR faee AR a8 e seager a1 gl
HiAAT AT STEIA H AR T3l v gl, a1 giar|

(i) o sEwiaw A spifawfag wE F ¥ fAv sEdcar G oRa & d@@e ar
U faueTHse & fhdl el qarT T faeafdearer 3iyar favafdearera e e
HafATA, 1956 & 3ided ARG Aeafdcaed & & # O frdr Ramor geer & sifadr ar
Jeqagerd st ar st ar @Afhd (TAoT EfaehT) AT T SffaeieT AT THGT
MY, SreTogerd spaifien(aepatieht) & wATEHr &Y form gr |

(i) SRAT sdfAs wHRIOT A WA WHE F F AT 3FAgar o oRa # d@ee ar
o AU #Avsel & Rl Fiofed garT Tfid favafaerery ar faafaearer sieqere 3T
fafaga, 1956 (1956 &1 3) & ORT 3 & 3idid 9T Ag frafagaem & Sy
(THRE) IT TCAAISS AT (ITIFd THEA) AT Taloliiceane AT ([aRevonass )
# vATEdr F o g

(V& FoT o A5 A Ffase FeRaE! (@afs @ ) @ F & O et
HRA & T8 1 ToF faureT #use & fohdl Fefet earr wuifid favafaearera ar favafaezrera
3efaret 3T Jfafere, 1956 (1956 &1 3) & 4rr 3 & 3idda aifia Ane eafdcaes &
STl 37Ul A sffaeiel AT WHST A # vHTH HY form gl

(@) A Ied [Feafagarerd & Sers{faeieTd H Aee] 59/

Fic: dag AT # ACY B FT degd AeIaT GIed [GRafaqarery & s & &G FAldFiaN 5
# & & ~geAcqH g auf F Hafer #7 &l qle aF HHIGT GISTHH §l FHUAT HIS Hed TSTHH]

() St 3FAIGAR S 3w aftia @st (i) @ (v) # afAfése ~eraa AfEew degar & sifaw ol

# giFAfad gu § OF 3ol & W Ford a¥ iy e & FfFAfId @ & T 9 @
SITEE, oifdet 3o IROMA &I FIT FAer &1 75 &, o & 7 gder & v e X dad §
IR Uy A ot a¥ & qleT F 3T var efad gen iR 3uded aftta ()3 (iv)
st 7 faffése sgeraa e degar wread s & sregeder gem
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(@) 37 [ #AFe G 3wt o 5@ e & [/RT 36rar grea A7 & § 39T 38 9T
Oiffd & FHhdl § TUA 387 3T GEAHT IR FAlfold GIETT 3ol dr gr Aer &
fIdeITa Glat TR &1 #1 AT a7 T 3Lt i qdem & gawr &ar o g §

(1) T 3FHIGAR ST AT 3Hgeh §, Afehel 3Tk 9 IUaFd @si (i), (i) T (i) F QAR
AR 3ol forelr facl favafaerery 1 81, 9 WeR o THFT yer= i &, Fr ofr 3maner
CaRT 39 9daT F yaer far S wehdar § |

(10) @3t 3raicaRT &1 AT & AfeH A AR Yoo HT AL ALY HIAT ARV
(11)3 Tt 37AaR ST gl A & DN Al H IMhTHAD AT Gfeldh X HAART T IR
TR A7 ARy §RTa & I w1 gAfdd FHTIRAT AT AT Ahelieie 3¢THAT H HRRT § 306 I
T (3SRRaT) T T BT T Sogie ffld §0 & 3w srifiera/fasmT & g # giRd &)
fear § & 3gie 30 9T & fov 3mdea fhar § |
3FACaRY & &I W AifeT R Ife 3T A 39 [Aear § 39 3Fd 96T & Pr
e HA/TNET F Jo7 & Hor H el {lchdgtfaﬁétﬁrﬁw%a’fsdw 3fdesT Ul
ST T § | 3oTeh! 3FAIGART IE HI ST el gl
(11) e # d64 & T 3Fdlcar & e J9T I TR el dAT 3Tl 9radl AT 9T & aR

F 3T & Aol 3ifae e |
TeT A el A dTel 3HHAIGAR Jg FiARYT X of fF I qlem & yader g & fow araar
& Folt ot Q¥ #d § | 90eT & 3 @l T, e fow s & 37 yawr fam § arda
foaf@a afiem aer aeTehR odaT & 3 yawr quid: difead g aur 3ae FUiRa arrdr
dr erdl A QT A WX MR grem| e fAfET et TUr AeTehR qleT F gge AT ae
# A9 A W YE UM ST § o d I o Rl i R AT e ar 3T ganT
g8 & foT 3dhr IFAGandy T T & el |

(13)fReT 87 3FAIcarR & TWaT H I doh gl soe [¢aT ST S deh foh 39k 9T 3ANET HI JaLT
JHATOT-9F o & |
(1459 3rei/3Fdicar -

) R off PR @ e 3regfansFicady & fov gads gred fRar § 3ryar

ii) ST Seeleh TG & § 3rar

iii) fRET 37T OfFd & TeH ®T A HI HAAT § HUam

iv) STell e&ddel AT W Fdras Todd e 8, [Sierdd qegerd e g 3ryar

v) IS aeded fou g ruar el Hgcaqol qa &1 fdurar 8, rar

vi) ST # 3Flear & Fae # Rl AT A1 I Areret S GeRT forar g 3ryar

vii) T8I o GRTeT eIieIcT ETerT T T T g1 3rear

viii) SccR-GREARI3T A IrFaTd oI Ty g1 S foh Jeeler omwr A Jryar 3nere Iy gl
3ryar

(ix) e o7aeT H foRdr o YRR geader fohar g ryar

(x) e T & T 3T qary fged wdeREt w e R g srvar sww fedr

Waﬁrmﬁrqg’aﬁg’ryw

(
(
(
(
(
(
(
(
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(xi) GET & GRS AES BlA/UoR AT T Al JhR & Felagifeleh 3YRIOT IT I 370dT
IR 3 & & F JAT FT 1 Tl Tt R 3 ITRIOT T JART R T AT 3794
I W 91T T g, 3Uar
(xii) afer 38t 3aTehr qqetm A AT g & o yeed gaer Jaor oot & fF a1y srqet
et oY UPR & 37agelall T & 37dT
(xiii) qafered @t & 3feaf@a @l srear frdr off & A et &1 v fRam g a1 e
o R gt | o off R g 3a W s i (BRefierer dergere) e S
ThaT & AR TrT & 39
(&) TET garT 38 98T & foas o a8 37Agar § & doa & v 39T sgrr o
gehdT & T 3rgar
(@) 38 TARY 37yar 9V 3afer & o
(i) 3T SaRT o SITel dTell G{&T 37Yar ag §
(ii) HFET AR @RI A9t 37efieT forelt off sl & aia fham o &@&ar & 3R
(1) FfE a8 THR & I q@ ¥ & Jarwlel # § o 38 fawg 39dwd gt & srefe
IR HATCHS HIRIATET HT ST Fehcl § | T 30 @FF & el 1 AT T e T
STl T STeelt 39 de fohi-
(i) 3rficar 38 WU # 15 AT e o a1, 38 TEqd e AR
o e = @
(ii) 3riear ean fafed aog dar & afe 1S 3nardes yedd fhar o= g o
39 W gR o fRar am@r g |
(15) St 3FAgaRr faf@d oda F 3mAeT garr 39e fagen W RuiRd sgsas 3% ared & o
¢ 3¢ cOfFdcd wleror & fIU AeichR & AU gomm Swen | weq Jfe 3w &
AATER AT TR & HUR W IR SIa3Egad Saeniadl 39 Uog o &
foT 3Rfera RFTat &t e & v s snfaat & 3edicar gaca @&ar 7 egfddea 9lefor
& T HETchR & &l FellT ST Hehd df HRANT 39l TR A P gl cAfdded T&T0T &
T ATETehR & ol FeheTl & |
(16)(i) Wr&TehR & 9aTd qle # s 3FHlcar &I 3fdd &9 § e fde aw Heof et
& IMYUR W AT EaRT SFAIGART T APAARHA H cIIRId fohdl ST | deaeard
39T 3ARTETT el 9 SFHAIGaRT T eRiEr 8 WIeT & 37 & MR T #1{ Se
arelY 3R RiFaar & desl 7 38s 3/ (S 9 § AT 376 Aldh HgoTddn)
FuIRa wem 3RfEa REaat «w 3ram, 3raan 3R g & a3miEd aof &
forw oy S arelr 3RfAT RiFTAr & Feat 7 3T WA 3EF ATE A T & Tohel &
A T IR S, Ieqd Sl adl 3 UosT gl & Fdfd 3Fdcan Segisa
e & fRdr oY TR W 9rEar AT IIA Aldcs H Tha off g dr Rarad ar ge @1 39heT
gl fohar § auT 9 3Ffiear ST T ERT AT g Aol & UR W 3T & A9y
qIv ¢ g, @ @A Avh dr RiFaar & fawg i@ fhar s (e serfEa Ridan)
YT 3¢ AT S, I SeAolid dUT 37 Tog a9t oI off A g, & fov R
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RfFTTT & g w7t foham Seam, Tar a9 oo =gl fohar Swn 59 a% 6 #Rd TR &
Tl foraal/faerat & el seRfEd RiFaat & fawg epRifdd f&har s |

(i) @aT 3Meed & qAY, IFAREIT RiFddr & o qeifad e v sgfaa snfar segfaa
AT dUT 3T Wes ot ¥ Fefdd 3FdlgaRrt &l WHR eanT I3Rf@a RiFaai & aga
gaERTST a1 &1 goar ¢ afe 5@ ufkar & aRT 3 39a 3IREE F F7 F 3TwaR [{eew
&1 AT FY YT =S ¢ |

(iii) AT IeRfaE RfFaat ® @giFa ¢ 3@iegart # FE A #7 ea #7 W §e
376 AT H 3 FH I ohar § 3R 39 F9F & yauE F 3o 3aREad RiFaar ”
foel 3ricar & ORIV g ST W 3T 3ufaes (4) 3R (5) # AuiRa dor & rgerar ax
gHal & |

(iv) SEHleaRt T HRIAT FRd FHI, 3TA9T GUH Tedr gt quit & RiFaat i Fof dear &
€T QI | 3T SFIeart 7 50 Sol TCAT H O IHqqfaa S, ITgad STerofiad aur
30 Uos golt & 3 3Fiqart & & I "err S fSeglel 3ugd (1) & s &
Ul & THR T AT T AlAevs # fhall yehR i RImaa a1 ge gred e §ar degar
1 R AT Hgh Aol & 3HReh TGl Iiod B ¢ | Ieqfla 3esficarly &1 5@ =
& WIY-HIY 3T 3FEACART H FATHRT IR I IeREd SEd gds qait & 3icd
JfaH 3ERIAd 3elcar & A deaar A A & v v @Eeg aur REd gt &
3FAIGAR A gher |
3T @RI 3UTH 5 & AFel 7 Awiet $r gisar oo 3ifda f@sey Hewes ds R
T auele @ Sreel | s| Avlt & sEefeart @ dear R Aot & 3 3elgart &
T & SUsR gl foied 3ufaea (1) & W & AR ggel AT & IEdT AT TGl A0S
# oo fohdl g a1 Rama & enfae fanar o | amfera aent & 4, smfera g & seggiad
ST, 3T STefollid aUT 39 Uos aoif Iedsh & 3FAIGaRT T J&ar Jcds aat # gRieH
& ¥ 7 1 15 REFaar i FfAe gear F sust el |
(v) 3ufaeH (4) & QU a0 graemel & AR AT 3FAeaR R THR anT dansit
Jefed v SMUar 3R Stel o RiFadt Hr 3f o 911 S e § F87 TBR IR—ET H 5H
Y & /Y AT O Fh § 6 @ IRWS g A F 9% Ao F Rea w 78 RiFat
P A & TSI AT Y IS HEAT A R SFACART T AT A IR A |

(17)/MRF &7 A fhellaT SFACaRT g IRTET RiFdt H o=l & faw 3¢ wliem & @l Tor’h
W 3N & fdeeaR UiRa 3gar &R A ge & sl quriy afg ailiie w0 @ et
3FACIR T RANT @RI WA 3gRd Sfd, 3qd skenfd qur 3=a fog @ &
3Ffleart g fAUIRE €ar TR oY IafeTd dear # el AeTr W wI e § v 3
O REadr ¥ W 3faRed i ®9 & R seigant srfa sqs fov smfEa
RfFeal & wear @ 3w v egerar 7gt @ Sl |

(18)9cAh 3FHGaR & GleThel I Foall fFE &0 7 3N fre R & Srweh sqenr oo e

T FHEM 3R 3T 398 qeThel & IR H IS UF cTdgR el HT |
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(19)7deT & urg g1 ST &1 & & Agfed &1 feR #7Et e Srar § g8 fav 3maeas ¢

& AR TqeT § qd & IRIFAFAR S F | 38 910 § @S¢ o g S0 & 3eadigan & aike
3R qaga A AeTar AR RT3y A 3nfe @l ghR F 9g YROT FA A9 B

(21)

(20)3FAEaR # ARS IR TRF e F ey g Tfee IR @A FE @ TRE
A ¢ g TRT PEd a7 wafta a1 F AUFd F w7 F Ive wdEt B Feeagds T
faem are | WeER a1 AT FReRT carT Star of awen @, fHuiRa Rifecar gder & T
el 3rficar & o A Ig urn STar § @@ g rdemat & qu Ad Far § o 3@
fagfea @t v srealt| s@ glen & IMUR W AHOA §9 § G BT U v SFEeart @
39 9¢ & U ¥ar 3=gUr 3% ARIRE I/TIAT F1 91 oo & v Rfescar adrafor
Farer nfad gemr | Rfec adism & fQaer 3@ AgHEe) F Rfse-2 & Ry = #
3rdcar  Rfecar o & aay gefta RAfecar S8 #1 Afded e 3muar WHER sar
off \THeT g, qErT RUIRT o T e g ol AfSwer Sirw & §aT 9T F 3ifRd a%
3FAcaR @l G fhar SreeT |

dic: R & s & [T 3FHIGART F Hellg & S & f& gdenm A gader @ fov 3dqe
I H Ggd fAfder Toted FW & PR f[Afdcar 3f9FRT & & 39+ Siad Fxar & |
3FHIGanrt @ A1 & Ggel 50T SiFedt W3 & JoRe §I9 3o7d Fawq @ fAavor ik
AlAH GRIISE-2 # fGv 77 & | Qe gv Haqd dfaw! F ga AR $F 39amsl & Hgar
& # g & st |

RINE T & 3877 IFaA & 37 fov 3Rf&T Rl w faar R S=r & fow 3t

3TTHAT Ao IfArd (40%) I 3TH 37AF gl oifge | Juify o 3eeiieant & Feafaf@d maeas
IET3/aTHATT oo ware Wity 3rafd Showsns & FAgiface ganr d@efdd dar & & & fav
fetRa forar srwem, qf seer v 3rdem $r smeef |

3 iR& et

g iR (3eTferdl §) ganT fasuifiea fFe a arer &
Giae TUT e+ canT [T S arel &

3R fPT ST arer

Yol o gl dhY T 3T GaRT T S arel &
gt [T ST arel &

St (ST I1 FHl W) U ST are H

T3 gl T e are F

s eI §U T S arel

ST fhT ST arer I

10. FAd/AernT fhT St arel e

11. T gga T foger e a1er arer &

HeTd YaT3H/Tgel T Y& & 3HeT6Y 3o¢ AHA A HRAcAS defieor Trafaf@a # @ s
7 37T BT |

W O N UL kW N e

§ﬁ£,§£@§§ﬁ§§
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FRITHS FaffhIor
CO S F
1. e et IR T AfdheT [T @Y
2. v el $[eI TR %) gl I
q) Ushs T geelar
3. oo CAC U TG I E I IR CRE
4. 3rwer Teh I TR (ST T &1 ) %) gl Ugd
q) qshs T geelar
LRYAERED
5. kil T S WIS (TS AT 15 ) g) gie 9gd
S) Uhs T geelar
) vefFas
6. o Ted W5 AT FHeg (46 IT g e Hehd)
7. THSSY AT geerar qur AAT ARINS Fgerrferd
8. & GERCH
9. fras 3ifAew AFg
10. N IR
11. S 3nfee SR

(22) frdr off 3FIGAR I HACH Hetl IRETOT HT ST, 3R S H e AIHR @R SR
IR FHeT Fath G & il v S o) & Aelem | Ife w18 3rcar seitfaentag &1 adem
# Y IAeeT-99 # IE oo Al § Toh 9g AT AU & FOd § R Heiek H 9= Jofy
F IRFET Aof F Tl F F AU 3w F Ear § a3 38 56 YRR & Y &
FIHR T8 HET |
Safeh 3uded fUgid #T AT §T F Grol fhar Sen, e o o W AEd g Fehd g,
fSEa el Toerd v & JRMET et @ el off g & affe el @y
HREE SR f6hv S 3R 3FACIR @RT 3dee- T SAT A H ARG & GAT & &Y
AT FET IR(2-3 ALA) g3 & | TH AW H, FAGT FN FHAGT § HRG&T TAGT A
aRafder e Fath 3y X 3T gary AR & 3R W faER R e |
(23) A3t S wETEEANSH/ATE/TRE ATEEAT F 3Ty HRETUI/PE offH F W § TS
AR el fh 9 IReTo7 ge & v Afgdf@ga@i/gaer & @R o &1 38 JhR & ot
# o & v ngdt & g FURE yuT W EdE YA 99 @ aifgr e aee
degiet 1 3ifaF fafy ¥ ggelr & dRi@ &1 yAoIT gl

(24)5rw =afea &
() WX IfFT & farg a1 faarg eqay fhar & e sifaa gfd/acer gger & & a1
(@) Shfad gfd/acs & T gu.feheh & faare ar faare 3reeyr fohar §, o o @ar # @ged &
forT am S AT e |
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W AT FET WER 38 I § Fee @ v & @ faaw 0@ safed qur faaw g
qeT W AW Bl dle dfddeh @l & AR EeR g 3R @ W & v 3w
FROT & giar fre off safea #1 50 e & o & o @l € |

(25) =8 gllem & AEIH A A "ol & d&ew & odt i S W 3uHr afgred e
gRferse-3 & fear g

(Ta.sr. Siae)

37 gfda

gRfarse-|

1. TETT T AR AT 6T Sree:

HIT-| i@ sgese 2 & aftia fawal & fafaa ader|

HET- || 0 Il Segia 3fRedd 200 3% wed fRU €, F NI garT afFded
TET0T g WIETchR & T Jelrar ST Fehell &

2. AR spdenfoie wdetor 7 spdenieies, spsifoetae, e, @HF @ 3R FE et
S8 A SfaAEn, g @ wal & fav Peefafad v @ of@a gfen smafaa @&
SreefT:

fawr afax HFHAHA 3iF
1.9 =T 36 (Fel AT & o) ge 3 100
Aol :|-HfIAEN gg & fau
e 9w | g 3 200
A 9w 1| ue 3 200
AframeT 9w 11 e 3 200
Aufiereiiitende_de & faw ;|-
ety A | g 3 200
HHAIRT auR || ge 3 200
HHAITRT auR 111 ge 3 200
AU ;|| |-THAA 9¢ & fau
T YU | gc 3 200
[T 9 || ge 3 200
T 9O |1 ge 3 200

AUN-IV_ST3faAel dg & faveiacs :
i+ a | ge 3 200
e 9w 1| e 3 200
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STefeffaatret UaT |11 ue 3 200

feoqof-| & st S faeen, i, e 3R St STasfaeEl 9ef WoTge
F fou gfodliffar & @ § 3% STFAER T3 Aol & FHaT G AT geaeEr i odeT
el gl

Reoaof-11: SR N s SRR, aet ge & v ofer & @ s @
3uderd aftta Aol 1 3R 4 & gaer gefiv o g fawa v afier &= g

fecauir-|11: Il 1S et S sgfaret, spefifcientae, W@ 3R #iess Stereffasmei et &
T soed aftld faf@d odem & fov e v a1 3ifde geafast & qem ¢t & orar § o
3T eI e g Smeelht 3R 38 ganr fow 1w 3 fafed o a1 Fearhe
3R et o 3227 & T 3mRferd gt frar smoem|

3. sl fawat & g WaRerd (fAdy) §7 & o Suef)

4. g ITAT & IcaR IS F for@sr gl ueAuT S H & A fhw S|

5. qQeT T TR AR IoThA 3 I & aRRASe-| 7 ZMT AR gl

6. 3139 A g F UeAT & 3ok U T H & oo¥ giar, hay of ol & 3% 3o
foT 3ecR et aror &7 glaer & srgAfT 7@ & Smeed

7. 3T el e & g 3 AUIRT e Fr fAgwf@wR gem)

8. wefr fawat v qfiem3it & FgFAdH Usal F T, FEF ook fome & fow AR =
SITUATT |

9. WeATHET F TUTETF AR 3R AT F T Al ggfa & 39 srwet|

10.37190f9T T U & Icak HARATT 37ehT T IFRTSETERT H ol gier (S - 1,2,3,4....371) |
1. 33t & qlem & weadl & 3R ¢ & v dedrmfod difhe dopaer a= 30K
T el T AT B IET 8T H holgholeX deleet &l 3efATT w16t g1l

12. HaTTchR/eA o ded IOaToT: 318t & ATETchR 3TN GaRT 1fdd aS garT faam Smaam|
HIETehR T 32T T 1 ffa=iret, seilfaieniae, T@aeTsr 3R &fass Sosfaamnh el w®
Qg i WG HAT gl Afdcded qharor 7 3w i Agead &, Tgads AR SifeE
fSremar wa e wefoid aqur, sgaeRe ey & AEfE 3 Hifow awan, aRT &
Tcafasar AR 3a¢ 3Tht Bles ggfcd @ TGUT Fel & Hodiched W fIAT e fem v

3T

9 N

TR 3R gregaTAed

gl IR A0t F v IAeT 36T & 9eEuT AfEa § AR saer TR R Aae s rae @
AT SRR & 38T gram| ffareiret, spefifaiehr 3R et fawat & vds & e 3ifdard o=
geT e TR ARA & fordly foeafacarey & vrAwadr fZeft & oererer ghem 3R e 99 arAeTdR
9T 3t T s vy 7 #ifdd SIEeR S ST & & T e fFr aeer Ry off Jva &
FIS grAfaes qdem A gt
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(1) WHET 33 : 100 3%
3FEart #1 3T A T oY AT TG gl 3w YRSl I 38T IeTehl Sl HHASE
T &THCT TUT Asal & FRAYOT FH GR&T AT gram|

(2) HfA=ATT - 9T TA-| @ 200 3F

3 F: INFIa faramer aur geu Haee :

A TAgid, 39e1or U Fer A &ifd, UfhAn3i W STelary T GG, HREA Th h HGURCN, AT
SETTIT, S &1, AT &A1 ‘HIES’ ERT AU GAH HWATIHT T HIHRiT AT, FTel fageIor qour
3qarg arolt faeeor| @iver gderor, fde S, Sof e aur gdieoi sreagsi # 3t
11T T 3ETTRNT| TR AR | R HT 33D [a=AeT| IR Brer@amhr aur BleamsATT
 srEureT AR FAIH| SUTEYGY HAGHA-3HHST IcUlG HR AR gredr H aRemesr qur fagid|
gfafes @amee| TUed H Hoy Hace AT UL AT, EIGAT HARIAUT, STAfaAEg
g 3R Gisl 3eavor| favgedniy qur #RAT 3dRel fAee| stafas goen o7, Sivasns
T&rgia qur ey

s @: WIET s{fAe:

HAMMAeh AT AR AR 3hed, YaiT IR@ & @gic| gefeesd, collffesh oUur ol &
e Gl & go-gdd Hew, faha Ul & add & A, faEuor gRiEufadl & wiet qur
LAl HT YAGR | Solel, HAe/cIR IWOT, AT, AT & EAcHS TA”AAT0T, IR fawqor|
golel U1 el 1 TRanfaftr| e 3R fawuor & @ @AY deedr fA fearE aur 3muR-
3UTEATT HE | 3y Aell, el qUT oIquT JFdel T AHACHS FagR| AT Hidware TR=g |
gus 7 : f-Rgdfadr

gl qur @R ggfd, Seshrius qur 3ifd wifda gerd, qedr &1 I fasha qur AR Tder | gedr
dr o-geel N TAYAAT | HGEPNT JUT HEMEAT -Ueed H yH@ faddieeh fAAvan | Agried
foearas- sdwae qur speifada gamorn, @ity fausme, adae Rufa | segaeda #es,
IARANR WETT, T H-GUS &1 TUT Yacg HT3 W I&cd Td goaehld I IRregeehea|
Hgdo aEaRT aur cde fadafee| €9 Y, HEEERIY €9 GUT Sareedl ad| GHYT, g
AT FGICIRTAT | G2l T s IfeAT| S{FNIAT FAT Tole HeleT | HRAT Tfgehl Hr f-arfdehr|
gus ¥ : TR
FH Ugfd  TUr I TARET FIATEC| AfRRU-aATAE qUr HAAe Rl AT $diorh
FIe-Fahel | 3sfiaredlt A Shraresa Aot & Fgday @ TR gfFad] #aRd 1 FeaRas qF sl
HRA T RIS, HEISHAT FAUT edetolidl Ae I TARHT| MSAARNST HHg TUT sl {fA| oaATearT
& 3cU dur Rt Qof @1 faw| o Sarenad aqd #@erhed TaReh| Ae 3o,
RIS A R |
oz 3 : Qi fasae

Sfared ifeera quT s{dAfash el Tohel| 3MHIT fashra qam ShanraA @agl & Fral IRER|
HAAR el H AlelEehl qUT FANRAA #F ey aRade| fem & el sia R ag-aay
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A BRIAHANT Tr UfhelsAre &1 Sifdat aur @ait &1 92T Rarel helsehl griorsiid dur Msarr
FAEIT, HhEaRIT G4 &Il H Siael o1 JA0T| AfF gea Sharsd FHg aUr 3ol dRd A fae)or|

(3) o-TAFATET - sreat o - 11 200 3=

aOT & : Wi [AaAmT

A Ao AfAT e g el wfae @agl & sifad, @rfas qur e w@@EcAS
HIATETUT| HEAT qAT AT Aell & A Totol| Fralade, BEHS, HeBSS AT §ollgs FHgl &
ierst| AT A RAAT Fa arer @feche @fast & gl o1, v el gur fgef afae |
gfestt & faeia @or, sgauidr, fGads qur 3qd Tide dued @ @9yl IAfed Sheee/geie|
sl oAl & AR F AEsiiAS (4 TrAw/5 TRAd) H T

T @ : AT aUT FEa A

AT Aelt & ¥, Mo FUT WA=l Rdferdhe aferd dqe, f&3reh saedr 3m@| damse, sdree,
Tesailse dur & el &1 Afhr qur sffaddiaes [ Jai fhratese wwyHEse dur Fefdese
1 Aforhr/arafas srcufdfeis HeArhr 3cafd| R Aell T TSA TAT AT | FHERHAR TUT IS
Sieazer Aot &1 & T FEIS AR it FHAT GEgArdiaihar e iR spard
NS FREAART JATHAT F1 GATE T TR Hedihed| HAROT & AffesT @ife qur
oot & 31fAetor FAerdfRAcsa dur Iaserdiad, fAReEe| tefdadiael dar FAAROT Heo
gTA HrAdRe T

T 37 : A e

TS FT Seleh 41T dUT YHGAT| HIHAET TS| TUTSATT TG T ardr Afcerd dar HHAC| Hol-
TS HT IRV, AGT TUT AEAT| gl & dea| YATAS FTEAT TUT RERT favavor| s
Sfaa aur qafae EaE AT A9aet & doetolt gfawaor R[dafas dur saaea| e
Qo & goffeeor qur IegshAl TR ol favewor w1 w@Ew gur el weer 9R¥@r qur
FHEEYEAT HY|

HIT o -3

gedl, @R 9RER aur segis A ge, dcdi@fﬁaﬁmagﬂWIaﬁWWﬁﬁﬂml?ﬂT
fN WA YT FECA AR dcdl F AR gEAAIRE dedl Ho GRS R @EA dur
SSAMAR | GAEATAS TG H IRE| SIGHS, SHadAse, TUT dGHSH H -IHTGA/3-IHT T gh
T qUT - qdaTor & fHeid|

#mr 3 ¢ gAtRoi st

HohoUell Ul TG Wi  3ver-faeash/qafory  faftrr-arg, Fuee, ey, ad  3wes|
ATTACHd T S FIeIoT, faga@etel duT 3@ele, =Ac-arel R, rafae qur Ysaresdt
3afse #1 AgeE, A fr AT 30w P, IRE F IUANT, TR, Tl afRIser AT
FoTs U T &190T &1 gfqere AuRor| siaser 1 Ffas T e gyor aur 3¢ 39aR @
Tttt et foieshhd dur 3uar & fafegi| gateror FXeT-9Ra A faurr fafem

(4) AT e o - 111 200 3%
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@ us & : ARG @fae @8 qur gfas srdeme

trfcash feidl 1 Rd A wifcd dur fARvUr-aIRe a1, olel, Avedrel, TRz, sifaga, A,
|, °idY, Afdesad | ARAT g Fe-3eeh, vaaeed, fSroaA, dvge, e aur IR |
TAATER, giferela Tisl, 3qurd aur & 38, Jod, RIAS aur e 3eaer & 3uaer # 3
Tl @ietsl| ARG YeU| BEABRISE fHAaid| oY fHeid| geler #Her wiver| araRe, faws qur siferard
gfas | ORT 39T # ARG f U Oias @Ud T deodr Jed| TS Tiasl sl @faer
3ffere | @ Wies gedia aur @Hg & g

@ Us @ : AYTH I4fd

ITTH T qUT 3T Wiael| @aes & ATHT yHA| i, TR TUAT ISUTTNT Tieoled| aldl
Jader seggd| () fadwes gur fafafos O, (i) eRarea 9@ (i) FeEEe, tUmEe gur
fheraerse g AR SAeEe § Gid il | TR TUT ERYRAT 3AEh| 3= a7
HTITAROT - HROT 3R aRome et

@us 7 : GiAS FFWor

gsC AT HUETAT Iwavor H1 faftrr, wnfde @iast w1 qderorgaus, gldugs, geifohg gfafa-
&, dYd, YIhT TYAfed TAT HFW| IHfAS TAT Fe¥ Fdesd 9| sq@meeaias T
U faftar| dus, Herge qur faee & faw adaor)

gus § : U FT AT

R HT ARSI TAT 3| PRIl FFd TER T TARDI| Prorar Aol A= & oqereqd, de,
fovaTse, Ngael dur WwYrge HIFaT| HigaT & FeASAT Hues| Hien @Uet| Hreer gerdf
JHECHT |

Tehiceh GIgSIelall hl Scufd, FIHA TUT BHAT| T TUT ARIAACA o IHCIGTOT| EIATcHe,
Tae aur AfdT &9| eawor & gaftar| 9Rd & 3ffide aur 39de dgiferga giioiesr slafoes
quT fdioteh TR

arafsra d1 @Afahr qur sars UsAiafhaar ggareiel 1 I glafmn| afst & Qe &
qd&ToT JUT WA & v WEAEha At sRa #@ WAt |fha @iet @1 faawor, dafeas @
TieT & WsAHTha fafta 9 ForaeT Tiaftr| AT 3wie Aver-gaai-e aev|

gus 3 : gl sfaamer

AT TUT eI % Tofhd IUTEH| T BIEN URASTASN F Hd=Alloleh V0T SE TUT ST, FLAN-
vhR, AT qur §AEU] Ag-UHR dUT YR FHREANV| deX@l o] @ - gefienor,
$ROT TFAIROT AT AT Fehle GoT - FId, &TR-GT Fifshar| [l tall R A sphdiaer dam
HAUTCRIY FTAAY STATAI IRASTASN H sileAsler HiT THAEIV| #RA & HE& IRIASTA3N & -
Jehfaiehl & 3TETTT|

(4) STerfa=eT 200 3+

gus F: I FT 3¢ - 3uiedfa 3’ Rrawor
STl T 3¢IH - <HIRUgh SgAAge, HARE 3N AT STol, gl Toh: IARIV0T, <qY ageTl,
HA : e 3N gaTar TP | BISINE, ¥olel TAT TRAT & STl AT TN T AT Fearer
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faceor, Sterepct b gefiertor, Sfer fAshrd SR dur sfsfer 9ffe 1 sruron, Aer-fafksegar scares
ToTadr, fafIse JTUROT, FEAYT, §TegI3ioeh Toieh, YRIEAAT, HISRUT I[Ulieh, Siel cfoiehr faerelet-
FOT geah, gUACY dAT FaR-HTST &TAATAT FI TURON, T difelel TAT Y@ AGRT | o 48
IUTaca3t & FaEr A el HT AT | GISIELEN AT SHISAT, XA & Ioiel &7, HRT & Yoeh &l
& STel Taaret 3 oA |
gUs @ : ®9 gEsBfa® Iur 9 ER

s{otel arg 1 Agid | sHiel e AR 38F VAT, JAIRITCT TAT &89 H IRIEIAT Fr
fAURoT | 9T & YR, due fafear a0 MR, ot &1 A va eReton, faflise swar @ e
faRor | 3mREf@a, RT3k Beard gare Rufaar | 9o adrefor-fafar, snesr farewor 3k
Sel AffaAr WA B care feaw B Si6d AR dreed At @1 gH@e FIG §U S e
AT T Hedichal | HoTel HISTAIT - 3ihrT g e Alse |
Us 7 : A WA

STl AUTadT - STl & e a waErafas ot fAffies gael $r aoraar aRdiar Avevs, st
qUIEAT ksl & AMMhehel FEJAHOT, HRA & fAffeet o & Hoiel quiaaar - 3o qar
TFI3INTSS T FAEAT | AT T 3o Sl HUG H aoNg Sfef o HAders AR gy e | ol
HA-h el # USAISACH | 9T g |
Uz ¥ : S IQAVT

HIw TER ey AR @oelicAs A0, § 3RNW Hohd faawor | S &
Haell JuTacar3t & T H GEAR FIROT| HAATAR FAASN & Foer A TR , T FAAr SR
Fr Reua-Rfees 3w et & [Affes REt & w=ier ganr & &1 grsgeanarfhe AT

39ag ol & 9T canT o seier Guifad &l T AT eRidel apsifon fafer-
P &, -AYd, AR Yahr| ey epifohr fAfTi-oTer Hargl &1 ugHe dUr oo
IUTdccl I AT o= & fIT dor (H9) S|
WUS 3. @ ST AT T Yaotred

AT FE Told FAToH IR GENA § Hefd 3ol FAEAN| IAeles a oiel Telel &
HAEAW| ANTRS &1 H 37Tl faehra TUT awl Siel FIeoT| HFFA AsRor faferar| e & 7 gerer
HHATITY T 3ol fAeTel| ${sTel Tcfeled 3R eTATe | $faTel faemet, sdiehior quT IR AT AT $sTel
AT & FARAT AYEUS T Jaera|

(2) Y - ger w-1:200 3%

ATIT-F:100 3iF

() arF qfA spsiifashr
gHifae 1 arEd AR sEd 3 AW @ FEU A GRET| @ YO, SHeT 3¢IHA,
3936 HeEAl & 0T, GLdl, SHAN GRHAUT 3R SHAN AR | geal i1 Iy 3R e feior
& fafe Rt RedEd ik setsraf@es ada sfaew va sas qon 3ndie
et R 3% FROT, ANHARSH, AT HAT AW G GER i o)
TS T3, gedl T AR T, G2l & e Hee] A s ol 7 Tt
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(@) FT aur FAHARF aFT R

c)

& Fll, T Yd ST, 3T U FHCh, Sollidesh RE3Us fAgid, # FHT HATH,
AR 1 Y Ygid U1 T TAaciiernt, daa-faeaR dee (A JOTEed) 99T JE,
Vp/Vs 3eZe/ geAlieeeh a3 3elsh JHR IOMEcA/Edl & Meld g FtatR TR & v
g faor Rgia, @T SRR Reftavwerstd favewor & Aifes fed, s@de, dcas
LA, T yonfor, ey JateAre, et figid, @y afy, #eaw efa g J
Jafer qaleTATe, ${ehd FEAARIOT A, SoNTaRar FHAEIIIT & TN, §hd A,
dgd g {HY A & Aeid, e Mex, a9 Hiex, oot Hiel, WWSSN T, T6
At T AT, AR AEdie & &I <gg @ @1 ofiF, Sisavs A
seitfahy & aiforchr Rferar

Thord, JFcd U AW & 0T, I FARAOT & dAcd IBUUC Eacld IR &, 3@
sigat-a flgid, T ferd, fhesa &1 aRenmr, &g ies, =g &1 Tocd a4,
fasreeT SH3HIfeh MART & HROT &g Horeqar AR &7, solaciciesd &, Hioed
oA, sofFchmafefard 3N s sofdfer i, #ifos AnTeel gefeor, gead
TR &9, gehg &7 &1 39, IR & @A, srie 3R aEe @5|, sEedhe &,
fAffieet YR T AT & FROT JGRT &1 FIAGT THead H ATCeld FHIHOT FHT
o, Refgeaed YdT Taeay 3R MR YA THaT, ey Agicl & sifee aRacde
anrey RAgar # T &1 R[Dgdal aomey RBga & Oahr @auRom, gaeg &F &
faeevuTcas foReavar, gareT f&gia § T&arcAs JoTel|

sEifaehr & dgd &1, foeq &d ¥ad faaRor 3R el od, @e @sreadr 3R A@H a7
gLl # URT 3R FHITT, SolFcifselies HT HAifddh @auron iR FHfeor, AFaded &
THtEtoT, aEeg Rufadt, saftes ydianor, soaciafes Faeadr 3R &, Ies W
aR 7 ABRr qgucdia A, Sheew AR sEd egaT|

srsitfaehy seharoT -

3chAuT fgid &1 Alfas 3@uror, spifah & quaer A IehaAor & Alfos  aRem
AT, Tdd 9 NGdd HASAl &1 3chAUT| 3Fdd] GHATIT §ATH  3chHUT GHEIT|
3hHATT AT FT gfaurest 3R 3d0r ARNFm gaeanst @ gay, s 3haAoT JHE,
SCHAUT FATAIN T FIMAI0T, FPATH T3 FAEAN AR sTqdH HAldsh HATUTA, HleTehi
HIURON, Teh Y9 FIaT HT JaURON, 6 W 7geTadw a1 3cpAur, AT I [y
T & ARFH g F e, e, araemd HR e 3 Rft) At
FHHFIOT ' gl I & Tav WAT 3R [ &1 g7@er | @fFT aca (7 &1 oy, ey
WUT WfAddca [ T3 # weiRid Fta ard T3¢0 Alga 3R 3fer T,
g3HEIesy BN, 3l RelleqeaAAfead, Alser Releqee Afted, 00 degsr 3R
giedacd, fAeR degel fSehuleiereT (SVD), @A 3chAvl, IR YW@ 3ohaAUr
FAEN, e e fafY, ¥uee e (Afsuece)afe, Akas-ddwadt fafer, sha wumger
HALIT, THETH FATAT 3chAUT GHEATIT HT JATCIRIUNEH, IAf¥eda adfaa 3R
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TFEeF IchAUT R{EAT, Teatease [, AfRaeh3TeIHeNRIOT  (optimization) cheten,

Scufeers ToaReH, Aaees amrgRias faftl, spifas siwst & 3eraor & e

AT @ : 100 3+

(=) sifaehr @ aforhT @few

fafAdT faeaiwor, dey ToolsRT (FISHIMOIA)3iR deex Shorghold, WG TeolsRy, ARAS,
FIerT gHeca fgidl gt doge 3R S J9ed| wuH T AT wA & W aH g
FBrifarrer waieor, Ay fhamd (gATse, 38, Tgisik ieig heRiE) wRAT AN,
FIRAT TUS AT &9 IR | Sfee faRawor & dcd, faeawoneAs S, Tor aur
diee @9, 4o FAGT F IEAAV T 3% Hedide| wafAE daerar e,
Tefees W, TFATAIS,ITHA T AT TaRoT| Fegra G g, diew B
i Ewiffger @efeor af aur i e & acem, dg R FSAT g
HTYLAAA TToheilehl & Tcd, Barled o HT SR Ul TRl Tloldle, ¢Ueards aam
HaeeT e &1 ThieRor &ar-pher [t & v arn guH HH SHIR FHeor Hir
gotl WfAd iR R oy aR=aens d@ag Reia :SU2), 0@)I aifeer =), e,
IMAT Hereg 3R [T by, dced g dar IR Aoft, ®IRER cawnt
qifeashr faeelvor & gR=arcas fafei| garee aur 3= IoT|

(@) Fwar afadr va wifegha sifadhr

35T Iifadr & @9 g 3% 9RumAE, FsAr afadr guregdr, HFddd A€, T
AFEIAT, WUT TAWT, ASHI T Hobl NGEUV, HAShichallodehel, hellleiehel 3R vs
helfeiehel Telieaod T Uréfer IfATRAT, HoFd Foil T FSAT ik AT & @y
Y TYA T AdT HH TROT HAU R JUT FaCH Aiede!, A6 ®Ar AR
S I faegd Jer @1 fgid, sl W iR coreh @ Ao f@eH, S
IEEA TueIeT, 0sH are 3R sEfaga A, R agar gl_feer @ aRew ffear
HHIRIOT

(@) dya afahr

e fAgid, OIS 1 GHERUT, TCeld A FHENU, TAFET FETAId H dcod
THIRIOT FI gol, SoldgiTcicd TATAIT A g Pel H ollcold THIGIOT HI FAT|
TFERR T IRUAT e, geehg deel @ureddr, faeude Uy, dYd e 9RoT
hs F foge| #AFada @Heer TR R o Taww, dAFwda @HEeon #
it #gcd| T FHGROT, HFd TUGT H Tolel FolFel Haodfeh dsH, oA hsfarear
JmsAcie Afsad & Fsfaca AM3am &, THER THEIAT F oagiddflcd daeR,
goael AAfeewn FHIeTAT T Taoretorar R AsT B IauRen, dles S, o I,
dgd g Jehrg &AT A ARG U, FAE qYd &7 HA QARG w01, Tl gy
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gt 7 IEARd U, FEefos gd T dedr & 7 maRa @on SR
THATSIAIT, TF QAT AT FT JATS-[AeE HAIAIN & SoFedIaAesd &F el
Rafefaffes 3mael & wror Wewee, v Ser, JsmgH-aRees IF, el BT,
alersh dga feya & FRoT WA, TYURT ded & HROT WULA| CoATHT 3ufeUfT &
fov Rufaar conear & 3ufufa, #aer gEdema@ed, corear aiEl| SoeIates
THCTATIT T TAHEREA, FARTee el H diRecs UM, 4 dJoecd & T &
FARUE 372aT HFARTEE F AFAdd e THGUI, Soacidaied Hles GRNK,
Solfdcadr T Hualfcw &l FI AecsT TIABERA|

() REITeAF qraTaRvi qur aier sifad

deEY aTTeRol, AR SATATICN, gIegIeeicss HHAAOT, HHNSAA Fars, JHR TS
Hpdel, dIATeRoT & Hifoleh g MAT Fof, ATAeRoNT Fees, el ardiea’ol & &Y
gk YRves yaufafear, Alad aRadw| selaedTafes WsTed dur ae & WR §
A 30U, SUH deT F AR, AAERUT F YHE, Teldlsl sffeh HAISe, TEer &
YR | TRAN o1 FHR ST, JThTeT oRaT 3R HARET e JHR, Sl Ehed FUNOT T2m
TehEel SRIECTST EIAWUT| 3T HSH, 3Tl HSel ! i, &, § TUT UH &, 3T
HASST &7 T, 3T ASolT YTeleh, 3T AT & $ g TH & & 3/5afa 3K 3ma=
Hsol #H AAfATAC| Teiger dehufaer fFea (GPS) 3muia 3fqurom, St dew
YOTell 7 '3aX o Hadel @ard, St dfed yorelr @os, S divw & Joraddrg, st
dew qfei, 95 A gaTe, S odivw s, 39 SAdeRe gomel 3R gomed
3T

(3) TSt AY - weer w11 - 200 3w

A& - 100 3=

. spsilfaerr wenfar et (T 3k GEn) ¢

geiiforh wwefaw &, &t & falid o e, T 3R gehrg yonfodt & faeid,
35S, THRISS, Toca AT THid AR sHA fEwce ey HFAET & IUTUHA, ATcad
3R ASSieT & FHAROT, W & ARA, MF F @FH, SR T&cd I@eTfd H @R,
gl TUTAIU, TEld FEAAN & @9 Oceh, TaIar &I AuRor, saEeedr &
i, et 1 Heg gehg &, 3¢9, AR fgee, sEehe acd, dahe aa 3R
& & FHolrd & fIgH, ahrg AROT AR TG I U], ThIFhIoT S FEAT 3R
3RS, YT FHIAT AR T § SHHT T, AN T SHSTT Yoehrg LT T
3¢1A, Il & faffiest gel # ey, disele & FaY, dachrg [EuRar, R
F AId e drel ged (Foh AT, idelewur sfaed, FEERET.....) dEhT

9

gietsl, Tga Feffertor, TR iR uer gy Hiex, e weg | & 3R
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.

Yooy 3TN & TGl $Paehid TGOl & el T Ao, I&cd AR Yaehrr 3iiehst
# Rrae, gars Jahiy FdeTor 3R daehrg AfSuede Hdfetor, Ryss qdafor, oca AR
qghg 31eT Redrd, IMEMNTHTATEReT IMUR, HARTSET Tocd B, Jaha & &
T SS3RUee et | e AR forufa mgerfaat & feema, @dgs &
ITETSEATIFITIT  HETTLAT & AU sfdachry qdefoll & 3EWEET, ietsl Iayor,
qATaRoiT 3regas s, rEfaal & usher 3R fodae, sraerfaat $r st
safes 3R sAFTR® yonferry -

Tgleieh fagd o R 3ae A9e, StAeR X gl # EuReT 3R Agdr,
TfAEe IR faga &AW gEe g, sfagd g 3R gdwieeh g, ST
TRcadr gomel, #Hifosh @g#, upfds fagd &l auron, sdFcs H3ew,
vonfordl & wEe Wi, HARIR fagataty, THd. gomen  vadLEdeiol @
AT, URAUAUT HT IeIH,AFSA AR SolFcIs FHHAT, AU & F FHI 3N
e, IS, arifafedy, gfaera smadt vema iR @fors g, smsdr @ sreE faeia,
il AV (SRIT Hehissd) & fAu S Fdferoi a1 3eqyar,  fgagas
yonfaal/AegRe/fmaer  ¢tgfie  wonfodl, fawaa iR @frr & wonfesr,
AFgderaHEor, fgd gehe daeadr 3R aer welewor, dem aRfeufat Sade
SuA Heeaars fgia fRAfes Suw wonfodl, 3 Garer qomell, qUEAvONR, TorEia-argeT
JoTel-3eaer (FBeiame) vomel, TuhuATsh 3R divdus gomel, gars sua fafeer,
Wﬂm’,wm’,éﬂﬂmﬁaﬁrméud,ﬁdd Y TER (SMHI3R) &
gl tAdRIes &1 3eard 3R F[urerH, SuFROTRleldr,Ther srer AR EyEn B e
gonfarat 3T Adae |

HFHUT FHTIAY -
fadr yonfodiss Ao fgid, e & fBga, d0d & A wEdd 3 g@r
FAYAIAATE, Q90T hufdeliel & YER Alsel, HHINT Hifd, HFHFNT 3gvor vd

fdaer, divad gomel & Hifoew o, sphd AR | Higer TN & ol 3T
3efelle Y (TIU3RTH) & fAeid |

e g suifad (3@ @il & Rg@) ¢

I AT & 3¢, AU By i Hr Ao sguron, Jualy Rufaat, Semee
AT TIAT & 0T, FYEH TUAT, IRIAUT, STel FleRiererd fAaTor, ST dqica, R oo
o, g8 #rae o, AT gl Hqitd, 3ehised 3R goae FHlaoT,
frgid, IgaRoriiear, dvares gfmar 3R Affe seifadr dfrg & @dae, e O @,
gfeRis 3R ged gfcRiess dter, e 3R YAt dfw, s@pfees sisw ik
YHR Wled, a9 SEH, 3cUles i, Taes Hal 3R Aol FHar fdwe, defelier srer
3R AR FREARTAF, oad Taar &1 FURr, 3udely @g d«y 3R Ao,
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e FT [AEIOT, ISP H I AT T 39N, $oTel igerr uifcash T enfcash
QYT

a9T @ : 100 IF

(@) T 3R smafors sitfadr st gerat & arorest ve aror
WA H U goFcld FaicH Eufd, soagle ue, Feoi-amele v, gsgieoe gifaad 3R
&I AT & TIaeH, 3ol & Fofl &R & AU IREARE FUR, W BIgel AT
IR garafas Rve, Waea Y@t & @isE, v o 3R 3 F Fufeer st d«, anrEed aF
IR TCH THE, TR TIFIER, FoAFclel el IHeedlG ARAIT Jahid 3fefelle, TAATAH
Rie whrg, gloe, gadeliern 3R SIeffe A3 & WA Tagr, theh-hsad & gid 3R
T A, @ e iR Regoes vere, 3Eade v iR & gedey, 3ifteane dfter
STTHEAT 3HAVT, T FHIEUT, Iefedicehl & A5 AR AT o9 | A qur, itewd
W,sﬁﬁﬂﬁ&mwimﬁmﬂw,mwmmymmw
mw,w@nwmmguﬁ&wﬁﬁmwmwawwﬁmm
UG &1 WhIT FHUN A Tepid ThoT aUT gaehrd &l H FfAfhar, I R 9 FElA,
ARAR  3EHEC, TR IR ua-fua ey, ua-dersa raRca, sowcla e
3eTe-aRaEe, Sh-gee, grfas faftdy, afde qedrr e aifa & e, afadr
HRoT W distS, g8 GIse fa@se Aehg AT 3fee: AR FHacehdr &
Tgid, Whg =S, e 3Ever, AR Waede, IEEER Rive, aqyd
Teufarféar, graehrar aiF yemra, 3Ty |
(@) AR 3 Hor sifad

it AR qorE - AR, TEU, AU faeRer, Pua sk aRd, sEfEh weh, aR-
IHAST A G, &d 319 Alsd, AGUSAHR HaTeled, ATHRT Tol A Fhfdt, el
TAFAATT THTSTAT HI TIAFRY, ANADIT ol AWTITT  dUT ALY FAATT,  TATETT,
SIRTT FHAEAT, Al FEAT H A, Thel-hv] Al AlSel A audr AR @#AW, whry
W,w@a,m%m%mﬁﬁﬁwwmwﬁw,m?ww
3% Tga foge; wamy gfafan, gfafear o, AfBa =i qur @ gfafeare;  gererd
ol &7 JEfReor; wrAfRAS FuT (Farh, IRTAE, B, oduern);, U dUT IHAT JTSAAT,
WAy, feman, Sie-Ae-Afehar eeler;,  @dr td & oRadadear qar #or
gfafhaialt & Feret IiFaal & TN, HHSAR IFA:framst & IR Gxetor gAan,  @ver e
CIGRCEIGH

uery & YRRl qur regafeyd e, faffien fhece Jomel, 3mehehy #Hg; fheed o & fawqor &

ik, vy faaciel, Thider U THRUT SO ATSHIERIT;OMH Hsacd & o5 fAgid, ey aur

IEhsFTTINS H Yol 7or, fARIse a6ff, A Rgid; Yoshea, s, W aur olg F1 Yaehea,

HAGIIAIgHhcd & dcd; Holelk THIA, SIAHIT SiaRlel ddT W4T, 3Td di9 Agdigdhed & aR H rdf@s

faar|

. Rega dedr Rgia:
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gAFSIEfeFd © M & @FA U IS YA, SCld TUT ISl FHlR0l, AT Hod AT,
Hceeriead, Ilc-aad @gH, AR & v, fdegd ek WROT, o JER1 dur W
JrEaciite Hifsar & Aeuda FT FHEROT, SIBT IR &FT A TIAT U, IGA dAT dae &, I
UREIAGIAT, Gl TRl H FIeFergaedhia oey, 9Rarersh Jersd qur ssacy, gfafdas qur 3ads,
YAROT, thofelel T T, gecdald, FEaTld dur faade, coflsar # %o dawy, AFade T &
RSt gRadAeAdl, fIeRoT ase qur oY A, R U gaey fggadehrg &9 A geRa
it &y arfarehr, arfcrelier =ifoia, efatel aur Afa-de a@ansi & fafeo|

. WEREE i

=geel & fag®, =TT 3ARer afcrelieldr, RRRAT el deaid o a1, ar-fAer @Ed, dearelr &
T AT THE & Fog & A, HOR A 1fahl, STgdr o &1 gof, IR SISl he TAT Sl
aRaceT detlh faeid, diafie qur gffees & Afcare qur a1fa w1 FHEOT, G3gsle HT Sfhe aodT
Fellfeiehel @1 IRAdd, FACT, IRTITeIAdT g2 weTor @A, ahr Adeas, 3mafgs aifa, o g
YT HHA 3ETST, WAeTd F1 A Agid, eiees 1 aRade @il qg 1 e qur A S
Jeadr |

(4) ﬂm—wa T3-111 : 200 3

AT9T-F :100 3iF

%. WAARF avorsifaser amf=or §q smealr spifara wdfaor:

Wearefdar & fgia, WsAufdar & &fior g & wfhare, gfael, geeri aur wiesi #r
IAfHAAT, I, 3TTAOT F8T, S-TH FHI3eX, SIHINGE Hiex, AT 0T Weredlier, @fast
IAYYT (FeTeT/3TcTeT FAeT) g UsAieed qdetorade ad ColeRt g Ysadfes qdetor,
Trgtorad, ORI auT go-s{di, Gared AT 0T TFelr IUr oy e A
WA 3reds, gl witer, dffter gomeh, WAARE i awedier gars spiifadra
qAeToT, FAETON 1 IMATSTo, WER, SeT WA, 351 9 Rehadl YOTell, {dlicieh HATAAOT H
ST, ATATAT 7 fad, ST ARVt T g, dedie &7

. FAgr pHifahy

AR 3R Tz, FAgledtdl 3R FAERERT & 3c9fd, SIqurdT, daa IR FHg ol H T THg-

e Giatmsit 1 qRwg: i e, e ool HT TSI, FHATST Heledd, Tolled, 3T 3R facea

Tolel AR S8t & gig 3R well, arisit B areel, geigsd @ iR R, wider et $r

g 3N Ude A grsginee, pgifaehr adetor 3R FNeor, aEca 3R gahT HI&T0T, SETeT aer

qdeTor gAET fFu T Idw, AfFer e AR AGN, srer "@agwr AR wferor gk, swer @ guR 3R

AT | GHAT ey faEeifadn, @ O YR, 3 ALY URGeudl (REUAfE), g

Ioh#, 3TehsT oIehi0l IR JARCAT | STYAE, S A1310seT, STYAfesh =1e, Hegg oel A0, T oo

Hufelar, qedor 3R IR, AdRaes ggfa 3R Ao dkkers agfdl

M) spetfarehy Raerer WA :
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@erer & A yehr, dufcler RERA, vferamder gsmE, oRIT Juer 3R aftes qawea | pRI=
TIA®I| Il FIEH, Socl Harle, I ¥q H|

fESlicer fheey Rgld, Wheetd & YR, A& 3ied AR geRradt 3R IR gerighea eed 3mame 3R
ol REarE fhecd of g, 95 9@ 3R g U fihecd, THEUT & IfEos Thd | oca 3R
i AR & fav fecter # eladl, &g 3aRIse yueFhd, fakawdn, sRafea 1 dqedisd, eld
& TABRAAA, THT TUT SFAT I HA AT, €afel I oo [Foeiel F GUR, Gl ot &
A TSR TON(3R) & dRe Wheet & &9 & gl

¥) g Hadr 3R ST e

gT A& AT HA HTURON, SaciHalice USTAT TIFeH, Fol-3gfed i & I Fael, slecasle
dl, faUe off, SoFcIATAfes Joll 3R ararea]or # qUT HHET B &k WY FHA WER T,
BIEENhe: JUTell dcd, WradTehdl AR TASHH, $lod Fel HFUIfSE, g HAG! TolchlH, Halse
coltfeter, fof@eperd 3R §F Aahlad #a7, O e, Weew 3R afded  tFauaers,
H’ﬂﬁ’r,a'g'wm;oi Thell, YA Thol, AIShIdd g Hdea, Hifoe AT Naffar 3R spd=iares gy
& fou sarear | slenfess Faar gomel (Sh3msvd) &1 9R=™, ¥ifae ser 3aaiad, 17 AR o
AT, TUIfaeh 3TeT fageiwor |

9T @ : 100 IF

F) o Jrawyr Ay gerd & fheearsa iR vAThE W fafdes fheear gonferdi, @ o,
fortcar Txaen fAuRor fr A, v ¥ Bwiere, ThiAT aur seaed gafAer ATShiEDy,
oM dlehi &1 s TAEld, Faroleh TUT Y Uleleh ST I AdT IoTdedr, fARISe 3va7 3918
¥gid, gahed, ST WT TUT WATAESH IR Alelehdl & ded ATTR FoITd, STAHeT Sl 3R
TSN, 3T ATUshH R Alefehed o d) A IRIAS fGoR |

@) WSl YUTTell: ollSC UFGhallftheheld AT BT HISHIRITe T Jar o §F IR F&Y | BEag
JAT IR I Jonfordt & T THEROT | & 3T Nd-YAG 9SiX,CO, oloR, ST ooll SfFetel oo,
3reiaTes oo |

M) AR HFRAA Asw: T [@AEIRUT & AU ogad A9 BT s G fagy 0e gl AfFaAA
(FWHM) Sidstel STsfaar staerk STsfaar  sTSes HhAUT & Hod ¥R, diEfcgsedd aur giad
s, FeThlehel Wileled & faT ABCD AfEdST 3R &fadr Turfdca erd | qurear ges,Q- fafder
AT A Az ofifdher, [ Az IAART Tolra & fAT verger AR ot & Az o-Fafir ik
A5 efeher & faftrl | sifftese wgat d99MgsH, B3R U |

°) saFeias vd BFards:
tTaTee fRaas (3sd, Sieeed, cifarcy, $es Uad fRards, gond g fAenrda s
Barader) fBargw @wwen, fSaraq aumEedn, 3ngfcd BU=sea 3R eqwleT | Jiicel-gelarelioih
Ba@sr (Fo’ del, el 3eaed Tess)) TRAT Tl AR 3o 3requier | fofed
eheiieh 3R T (ISTeed, F3cd, FFmed AR FAE JhR & Tlhed | A/D TUT D/A Frded
| ASHITEET 3N AHIwcler afFH Hiwsl H faeavor vg sarear | 94 s TR |
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5)

e faeaor, Ffedt &1 yeae | e TR Widr | $Rflw sfaafeflie e pn-p @um n-
p-n TITAECH, TFeolthrad T MAScH, 3M9-UcH FETJEFT R MOSFET; fBfoteer soerariaeas o
eSS & AN w1 foeH, Fifse e 3R gEY Coew, HURYT difos dfdhed, affTed o
Uod, ATSH NEEE AT BSfice Heged & AT |

fEofiea saaerfa®, TR yonfaar 3yg woyor:

f2folcar afdhew, T. 9umell 31k A FENAT ol Flhed, HiAF difold Fiehe, ASHYAT
INfFEFR, bFeAe SEA, BT faaxor, {5 asfha &1 =@ same | 3HsT TAHROT dJhaiih
— %A FUHATAIUT, HATATARUT FAAROT G | TR Yulell, f8esTel dUT 31ET YhAUT, 39Ig EUUT,
A BomafEer afdenry BR, $fhr TR, Bedd T 3©T UHAv, BR O R Aed 39378
YU HUNOT 3YIE YOS, HIWOT 3UE e dUS, FASEC 3MMac iR FodFelloiied/Hocael
T ceheilch, $]-EE2 TTohaileh

FaieA HAefaTw:-

a9 uifeehel MM a9 HeRETd 31 FHIAMMSAc oS HadeA Rusiedd, wrgeed 3R gwaed
eRTaar g, ARTw yafaftca, Belea §T 10g Fe A, Aes FHHIOT | GAT R
AT T, 39 Hod FAEAT S & wifiéha g7 U oo, gt 3nffdex anfe, v aREw &
IR UR GIT AT | A g7 T deol AERTe, ided Tor AdeH, WeR HaHed ToolsT,
BuaT e 3% WeR FHIHCH, gIsglolel TeH, de 3nfde wafder, w5 TeaRr, TsH S3Ues
uéaarere fagid 3R o, aRueser fafdy, uhierdiaere, asa Bise wewdee fAga 3 wlt &
Mesd &, IS fATA, WA Hr aFeni@dwa gid, TheRer & IRfAE f&gid, b Riwed,
aifRIael dsH S IFFHAL, HRTCH TIidehod Uod TaFHwede fagid, o aifegsr day
Roifea Rear AFAFT, Foig T 3R s g

(2) O TAATH sesrom - | (3o T@me) 1200

A mafdan :-

e @rol, aifas qur AT A FJHg aUr IEd v9fd, gedeiiEe HAfhIRA & YR W
dedl & gafieor, 3Mefereh ASIUTEr e §Rofl, T, @, &1 3R ' s & odedl H
QAT T | A AR rder, f&pfeer v, WRATEN, afEs dur adde Y&
I fqe7a, goFeled AEIAT dUT YT HONcHSAT| TH, @, 2 3R Th sah & dcdl
qfed g 3R Sofeh AuTerET H acd Ygican| goclieg FAer, difcas Tua, wrfcas
Yehid, Yaehrg JUTH, FeAer IR Hwefoed urersd, Herdisee e, vaard # aRads @
AT Yl 3N WA JFNSA T H I T, T sofieh 3R O soffeh dcal
& HEY # Fgcayul A S gresise, pase, FEEsIN Id, HIFT WA F [ORH
aur feear gfafear

WRfAS I qUT GG -

3T atr ;R FHTE, PIST 3ed e qur 3okt A | fheeel & gt Hr e
AT, SAfed Fofl, Slel AUS FHIRIUT TUT $EK AT, sl BaX Th TAUT SHh IFIWT
ferg=, 3off, gaur 3o g youafdar, IEa fasa, werd fAEAl St A Q|
TEEASThal §E: ofad G, Bl 3M3er| Al s Red, 3a@e 3ifded @ed,
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grsfassaree, dreasham Rgid, Teadsh et & 3ife 3mafaw oy, afs To, ar gd=
el AT dYT KUNcHS [HeaAdIT| 3iefelle I FAUROT, 3fefeile T, 3fefelle;, T FR@1| TI-
WA & fAT HIFSER FHHOT|

HAISThAT §Y, GArel Al 1 areik fgia, e oqur qur fAfd oqur, dfdd &1 3-8
fAgid, TrFdsie aur urelisee odlecd, dAC FEUded, ST ARRT &1 Imsgded

AHSOT, AT TEIW, SR EAREH, gaerR gr YRR AfAH A
TS| grselsl §u| wifcae 4| §Y fAgia & uEarRe faURYRT, @, -

Teleh AT Frellefeh IOTUfAT |

A AfFT F T =T -

goreadr, gfafarcasdr dur iR @ wfas (et o demva qur esw -
HHIGAIN HT HHERLA [FUROT| del U7 e AHOT Taearal FolleR HiFColardol T
srfereu= gfdfhar) reefae favesor & dareh Fifd gur 394 #ged w1 F@rged U]
TIAT AT 4 IR foheed fhes gidal rcsfeliy Taecas AT A FerhaRered
faguss qeftg solell duUr IqAEl &1, Thecd &1 TeeaNoRE Fofl, J9AA Foll| Sl To’
fSeeider| urg-fodis &ifSer) srcsrsha At # fear g o Sv g FFAT agst &
3T IAEYT TR 3eTeh FeTd| 3NTSS TUT ThUT Yoehld AT, Tehieh HAI & ToIT TWhoT 72T
THTGRNT AT FAN & AT 3eich FEEaY| Hshd FIAA, TIFCIEhIR FT33 GTAUT, Y-
g FhAv & fov aaa @ga, fordlvsg & garelia-tarafas 4@y, 3Mae TAaRoT
T

IFa aTR wfafseane

IFT &R AT HAURON, IeTT Jomell &I fAgid, FResS-alll T HTURON, 3Fcl HI HId
&THdT, gr3feier A | Afad 3auron, vFaad fGode dur fivg A 3Fd &R, 99gdr e
&R 3TATaeIeT dsh Feleh, e & Thel|

ragiqur qur Reted gfafear

o 3cure [@gid, A 3Mger gerra Eied ufdfshar & dqfad @Hleor 1 3 golsert
ggfa, A Reed QT =e gEexv/sfed TaEmst 9 vera, Eeg @9 & raeqor
aur aRade, FaelcHs e | B A i aregdr, §eg N w Eew Qe e
g, HIUROT dedl dAT 3a7sh equdien & Ysiorq faera o, Seiodaes qur segarieee
EIGIERI

Fefa® tifcas A :

wEifaed & faT 18 golaere [@Fd TUr s8N, AScded, WF1$s dUT 3§H AT
SYa B gRRAT| UTg-dUr utdey WIS GUr Urg Fered F FTYROT 3eTeR0T| UTd-3efthet
Sfeerar : ST equr, BRI |

AT T :

WsAersteld - HAT U, &F e, We-sreX &9 ;MY Fay, AT g e,
ATsel| AR Tuflica, & fagid, A gfdfhard-fher, were qur FTerRIST
fafshard| gl & aReTT qUT 3EQ G 0T, FHAN GaRT HFA WsAreHAT ifni
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fAToT, AT T qUFROT dehelieh| BT FHEUAS & 0¥ A GRS T, A es
fSeeFediaTsaRe Aray, U aUT SoR HeRHTSI-SAITH Talg, SSeeH, Hig-disd dold,
33 TgA H1 fAERor, Ao srscaares e Baeed|

T - sl & ded :-

BI331SS, Hedholl AT oehellgel Hal UT3 & §ISIISS, BTSQA Fofl, faerdeT TUT HIETAFITA
vafaaal, arqesdta aador & fgia, Nfas qur sQfegs &1 @Re, 30 fawra gaer
AT SRANTTS HaY, Tfedhed d2AT TReH|

qt - sdTh & dcq :-

3Mach JUTAT & U H FHE 13 TU 14 & deal F JollcHS AT | AR U
HT TITAT, SRS dUT Todhell Ao dRT gB3E8H| HEBET d2AT FelleRIbEed & AT,
TUTERH AT Tohelteh! 3fegorter T fafoeea R Rfased & d@vascas Beidl

N TAT UF sAlF F deal HT WG

gIFCIeieh HehlaRe & GRUET & 33, 437 U 537 dcdl B HHATT Jololl, dlicash FI&Y,
rfcae Jehid, RATAS Fofl, 3UTTA TR, ElFA JUIUH, THead @I, Yol Td o
UTERT| TF sl dcd SoagIod HEHERRAA, HTAF Fofl, 39T TR WAONIF a2
Igfash (3verd) W A Beldl, d¥EsE & YahI U GHIRG IOH, ddassE 3R
UiFeaAgsd & @ Joldl, JAASsH H Jeend (3 IRada AfYr gamn) sfava yaw
AfFFE FAT . K2Cr207, KMnO4, K4[Fe(CN)6], K2[Ni(CN)4], H2P(CI6, Na2[Fe(CN)SNO].

(3) TS e 9 - || (%ifas W) 200 3
fas Rga va I srgvr-
N sraeer : AT AuwA, dF w1 afa R, dorq aur A9 ae, afa bea & da @gat fr
Feutd AR Il &1 TR, Secadlel @gdin AR wAdT YAEm Hewded w1 oarfd
faRor| afas Fo1 AaRor, iaa i e, ®¢ AT tearR 3R Ae-Nead aaAd,
Fot & gerdiareiereT &1 flgid 3R AT dr Ao ISAT HT gelich &THAT B AT A FHS
Jrqutar| At ot w1 REew AR awaRE W Rues smmlier, Rees dear ik A
HqFA qY, Y faueler 1 rgia, aeh faues 3R Awor &1 &, aredids A4, grehfds
gaeR ¥ AT # AT, gare gee, TUggs dUT TARNCH TAlcH, def ST arelel gHieor 3K
$8% Ul ofelol, fddeelicAs HaEAT & IHREdcd| I ST alellsl Agdiel & el A
faaiTcaes @ gdie, Hara aedr & f@ga 3R Gy asiae Foie &1 faQvar| Siga av
3R 3UTfas del
%d HEEYAT - gal & Hifdew o7 IR 3% AGA, Telg dT AR AFRITAT |
B - I HIEAT F 0T, FHoi K RRAr F @A, sHw HRA A osmuron, @
e ueld, s1dw dfgder, equide s 1 fous, AorsfEas, fhecal & el @1
THETCT, TFR 3waer, aed e fogsr fafer asstfa, Bear sequra dur fheeat &
AfehaT|



386

IRA 1 TS, A 1, 2014 (RIEH 10, 1935) [V [--@ue 1

SSHETTAHY :-

ISATRIART & sl T IRV, ISARIAR & FF TAT 374% [Af¥eH| SRy [ | ScaAmEiad
F w2 7 fedr e afve gfdadt @ smgcharoiar sonforal| sfafe 3i(y) aur Tererdd
(Ta), @dr 3R @y & T d@69Y, w, g, u AU 3R AH dur & msdEdd 9 ufsanfes
aRfeufaat s goa 9aR anffer &, & fov gfdadi aur sechAvig gomfot & arom|
STel-UTge I[UTieh 3R ShACT AT | SSANTRT & TUH @2 &7 gy
ISANTART & fecha f@ge &1 g

Flelc goh AR STHT Areddr, Fed G (Sh) AR gHgiees Gl (Va), [ed / gHgiecsT
AT, ISATT AN Iaar 3R gferar & Tganfasdr Taafas aadan, a7 aerd
gonferdt T A@ATAh TEA, AT 0D & choledl H Feuid, o-deforaR &1 arfds
qrgar Fagid|

ssAEIfadT 3R T

Oeq HeFd Foll & G4 H THRTAR TeSwoldl, SSANIIDT a1 37 hard agr a9 9 &
& WY FAH URace| IeE-ged @eeoT| I T &TUT SUPRCT TUT ETUTHIRAT I[OTih |
arFadr & faw 3vAr aifadhr aRfeufadl, 3wt e & 3l | 3w aifadh aree giea gfafsa
A i dUT Al @eq #od 3o aRAAT| Kp, Ko 4T K, T IRHAWT, aee gl
AR Jur MsdieRr’ gfafeare, of deforr o1 gl seucese faoaa & 3maa &
arfafafer qur srfafafer aqone| Sag-gerhor WaATERROT fFgH|

IHFA &R JUT R+ -

IFAT AT AR AT IMYfAR HGURON, INefAaw fEgd, fAemas gomelr #r i,
e AR SIS AR, Jfawd aURUIST & Y Afdq TR0, 3quieT WATd| el
g &I & &THAN, STolig faergell & oefehior HTHehT Huler, eeor &yieh, S &
g 3cure, YArer, gfadee foe 3R 3 aqurEaar gfokus A g ufoRius atedT,
GO T grSSresiad|
mﬁgﬁma?ﬁmﬂ':
faeger & ‘@redfea Iuadr, Wee FT @FH, arSvEld HT GUET HGAHAA, WEROT T
WRERON are faemgent & Haueaih & gig dur gain & |
TR FeErfadr R 3T :
wfafshansit & e qur UEEdT, vuH HA 9 fgd wa gfafeanst & fov a3 fbe qur
AT, e FA gfAfard, FAEiaR iR Aeaw gfafkard, sfafsanst @ sa f@uion, ao
e gfafsar &x, |fhaor & e, afshaer @ quifefa, afaor &1 3cha AT, sEdfdes
i &1 gema 3k ufafar ex & e afea afas aaeafas gyama, doa Rea @
HHhAUT 3aedT, gfafshar X & Rgia, 3cRor gfafskarg|
Fftrenwor 3k @dE WE -




AT 1 ©UE [] TRA T TST9S, ATE 1, 2014 (HAA 10, 1935) 387

RIS o AT, Uaredial 3Tgaiya, fheselieh aar SR JTRNoT Jrgeresd, Si$d
I YRR, FYA T f8esie, [@deq, ol & IR # yRFs faur|
a‘gr-r {H

lefehed:-hiTIehT i, fafse ATelhdl U1 FATC]  ATelehdl, 3MT=AT & T
faTurae &1 3 TTerhcd AR T IAFAMCAAT, HAd TFROT W FAW TUT AH H[H
dqreishcd | 3Eedles  defaior  faga, 3aS-gFhd  [QgId, dTeddhed HIYT  Fl ESERICH
HSFciAlcHh grEerRed dAfaeler War Afr garr foruma dear &1 AR, seegragd
AR & bR, HIRIA TATHAT, STATH AT HFd Foft H IR, HIRAHT aRacd=t &
AH 3R AS THERUT, Ae FIfRAST| rT-RfRAFU/SAFES, Tedeedl IR s@F FUROT &
fgic| Higor MRAFHT & GhR, gd ST TeSerdl| T SFels Ul fderded & T
F AR, MR aseed| 3FEdR dur Wied, ol W AFd TEd, AfAF,
fgdae aur $ua ARFIV, &aROT T 4RO H7 9|

B T -

theh Teald Agid 3R Sogcliae TIFeT T HFdlleh TIIAT| S8 TUFHIUT Foll THROT
Rgral el Jur R Aol @l garr scdfsa Rt & e gfafefta qur wpedifs,
Seell Fh! NG| H-IEREA & @9H, MNYF- sSRW 7\, B & Aol doraT & AT werdh
IEEA Aga 3R ohed P H, wer [WafAe ufear & fow g\ T 3caed wer 3R
BT AT, UaRITHICLI| Il TG 7aedT| et Hddr ufafshard| wasmg fagea & aifad,
H2-Br2 9fafshary, Teyrilel T 33aR |

FalcH T

AAT-RUT SATCHSRAT, Pl Sofded JAT HiFdcsT JHIT - 3 SIS IRFeTaAT| Taahae 3T
tedegsr| 3faARed dew, 30fad quEcart RIS veree |Aifseor ersA sfeusus
YT, wHET T yEfa, ater Rt @ wanfad vd s weue| ifeeeew 3R
TfATergeT & Herd HUN & Jolelr|

wFEFE & Alfas g va segyahr-

golel Hawfesh UMSUe O3t 3R oAt & 3id gfafhar 3R St & faffies 2ot @
A 3TTAT | 3eTG 1 [Eufa 3R fafdes yehR & Tl & 3raeit aror v 3, Jafas Ferer
T 3CITH, EISIolT U HT TAFE, IAch Folacled HI HUACAS Fagrehdr RiSs ek
Atser, o1 fooH, Teew,  Tocad W@l & oneifOie quEedr, U des @ Ao,
qHEAfE FfeAds & gerra| fEuRaAroTias 3 H Frafed FFCERdl YR gRANS
el A, The HFA, WA THE| A A & T 37T 36801 & J@y fafse
UTaeaT 3R wFafae T Terer|

g dt T
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Soldclfaleh THAUT: (0-0%, n-o*, -2, n-n* and n-n*) GHIT o IRYET H Fe@HFH HI RTINS
Fufaar, ¥aRe gema, femas gwmar BRve s@w@As Qve sq Rive, fodr #ifas g
gISUX IAF JHTT, gSUIRIAS TG Sifeel 3STEI0T| TSR TIFeT- 0T o=l & TTH,
g fATA &7 3EANTI O-H, N-H, C-H, C-D, C=C, C=N, C=0 fram3it &r gt 3mqfq, orerear
T A FY FHIIT FXA gV Teh|

ft TH IR FWFer-

AFRT FFUA, TATHNR HhT Afh, WA qEhg e & e, dqfad aur
3EJfd Wi, HffAwd fve, Wiel @1 effesa Seffess smdes qur sEadhes R
TATHNR 3Tddd &9, SHdafes, sddafes |, weiaed, Rffds ger & 9w $r
IREaRe 3Tg RFufa, gfaeea desii|

(4) THTIST wea-ua 111: 200 3%

HIT- & fARAVUTcA® W 99 : 100 3F
fRgia sraa AATcAs AFEfAE -
ceTATeT TohaT T AT, TS U1 3G Felel, Gelereiordl, gefereferar, 3cure 3R isa
I goTa GEfOeeH HI goAAMAdT W AT HT GHIT STl HT A THIG O T oqor
gsifaiaa e, gesiffda & B s fdoua, [Jffea 9eR & s Jar REwa
HHRT|
HRTcA® faeavor:
aAEd g, afeor fAfa, eRicas st @ 9RomET v IO 3dedt & T
~gFUee Td foheeel I, 3G8Tq0T Ud URY 3MGeIUT  3rdeidl dr YfEor Td yeilel |
AT el & 3798907 Hfdud AT fedl FARES & ¥9 H Jothe JFHRIC & 3T H
TgHIATA 3R SsfAUEe Teraed A & &0 # [l
aHaEer AR wrEfas ey & @A aeEt #1 3vEr
ONEl, gd d I FHA & Heholel Sl deheileh, OIF gl 1 TdECH, STel 3Fel 3R Tosholl &
AT YR, Na,COs, NaOH, Na,0,, K,S,0, & I ATShIAd gl drds] (had IRMAF [Gar) |
HTIAAT faRawoT:-
AT AR, [eaal & RffeT R, 3mufas e 3tk Ao’ 3R 39 3/ g9y wrafas
g gfadm Aes Ul RJffed 9eR & crscud fOEid 3Fd &R TiEeRd, Eeud, Ug
FFCAFAIHICH TRECAA TRl & TPR : IFA-8R, UG HCd-3II Hhddh| & o AR o
TS @Rt AT & g & RAeid, dlle, dE Heelel, RIAYE, EiHd eS¢ & ganl
& A & feid|
HFA-4T TTFLA:-
TrsrHifea favevor & fgia, T s 99, die vfis-TenT 90 vfisy diell sFdidec
IS, UfAs-90-23Ihed FI sadideic & [AURUT & fOT wdsr eBee, S3hed &I W1 IRAdT
@, 3faa g8dex &1 TIE|
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LEFAA TTFEAU:-

ISl & RAgid, WAL, s, TEIAE T 3mes3NE e & 37|

TR R E:-

RIS & As| 3E%eX 3R 3TT TafFed soFelsd| AT Soldels I AGT & foT
T SIS, Weld & faRad Few & v 7o sogas| fafdas A gaacisd, difas
we 3w ¥ fafFas Beaed ik atafde soecis| drefeedl M & sequier doa ik
HARISS ST A aRfREEds A FuRer| Ee 3R gefRred agera Sofeaer
Gird gfafsard, giafhar & @Aqed &R &1 v, s &ed, s ifaafdg,
ST Eihed Thd RAgid  afder Us zasy| dRREHRE 35 cage BFees BT
TIELAT o ST |

FlFcAFAARF TS

FIFCAFH T ITAATHATY, Flrcaadol HI TUR¥cT, oM AATor &, Jafder uoled,
$9IdT, TfAfSs IUEcdr, Ace A F WY Hircoldd, $IET FlRT AFIAT VT, HIRAAA
e TR , ST TS Fel H GoUld, 3T HIECAFH Uoled o WG, Uhhar &
Fed FCollcad & B3 PR Hl TAfAd Xl dTol FReh, HiAA ZShed Hl ST
TEed & T §8hed, AT sRRTe R gart  aseud, d% gur  fErcawde arseerd,
RieT fSefaeea, BHul &1 cBeys Tolfaciad!, AR IR B-AfHr veicw, s &
FORAT & ST F YRIRAcHF 39NeT, USTRAS A HTARITHA R Avhf#, Aveder 3R &
& TAH0T, Toit- St forlugy Foliss He2+ 3R Ag+ TUT HIAISC & AU TS|

faeawor & FrAeEmd #ir faftr- FAcerd F 7o fgia 3R Feffearon wiad wEcerd it
IS Wd PIACITH FT FAged, 86 WHRAT fafFds HAcEmh (HPLC) 3R dw fafFas
FIACETDI, (GLC) & TAgid| 3 IRdadel HIACTH|

T-RfTd FFww-

TA-fafsaer TIFIBEIA & Ao Reid| oerac-d3R & Fgd T sudh @A e
Foruaermrel Hifed fAuRor R{cH 3o T A HFeR, dART T BeFx

FoH BRARD 3R wefds veasda FeeHd ¢

3o TAFET ST 37MVUT TIFET| Fold Hlered & #Alifosd Bgid a aRFeuar wod
BTl & AT TUeH & Hifdw Rgid a IRebedsT| e & e faffie Als-vow v
T Tg, @ St v T vy AR S vwuved| A9 §F 0T dUr s9d 1A TUUH| gl hAls o
(HCL) 3R soerers RTarsr oY (EDL)| TuTg & AT gl arel Affied YR & fBeaed| R_ffe=
YPR T ST -ARFT ScThigel, TS Scihid, Tecd Sy 3R tueg &
SHA3T FUR| Frdfereh TAelh| AHCHS Teheiloh-chollaele d fafer 3R aeres sifaRerd
deelieh| TR IR Tovw & v fIAw aiforfsas I=| quncAs 3R AECAS favANer &
3TISENIT| IRATITENY 3ERNYOT T qREIR fSeerreT aTedl AR Fold Scdolel Tl |
fredwor i Ty A
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aRET TFE-Y 3cHoi fafY, tHE-Y TR, tHrHY fBhee 3R THaY weRiRaw fafe,
seg faftr gteor, fheedl qarT 9aR, 3w Yoeq &1 @#0n, T figw, qoneAs Td
ATICHS AT

gusfaead! ®Ucs TATSAT TIFCIEHI:

IR IR A, TaleAT 3choid, IRTCITolh 9FT Hl 3YIET, AFTeR-ChaR JuTTell, 3l
o9, FaUad AT [Oeive, sEdAR/e Harwr Steck [ffed geR dr Serda-
TIFSIERIAH 3R Ald TUFSIERITIT STBIAS, FHATR TUT T0TAH SEIHIH 3T
gferst, 3Fht F1 Fourgsit w1 fFeawor:

afast g 3T a7 fIATOT —(i) CaCO,, MgCO; FT SINATSE H (i) SIFASE | Fe,0;5, Al,0; 3R
TiO, (iii) 3R URRIEZE A MnO AT MnO,®I 3eTHT|

U1q g T T3 T fAReNOT - (i) ST & Cu T 2n (i) ST H Cu, Zn, Fe, Mn, Al T Ni (iii) SEATT
#H Cr,Mn, Ni 3R P T (iv) 89 Aol & Pb, Sb, Sn.

Yarfawd 3R deifags 3curel w1 fRedor:

aRe, e Ud UgHerad yesieT| 9l e Scuat @ fafise q&ca @ fageivor, ddrfad,
UTdear (TS @ o9 #.) W FUrar, Seifoasd & o3 @R

FIT AT Fd F fARATOT-AG, HUHAT, AT 1 3G, T FoliHAed ganr gradde 3
3ifas faqeyor

HIT-@ (FEfAF W) 100 3
AT FEAFE WE:
gsfaea wima, efee AU HFE Foitl AfaRk® R gfaRks sfsafdr, saadwgen 3R

FFIHIBISeH, Hehed AR WHew (FABca Ta FlAfhATcHSA) | Todhod, Tohled ol
Tlhised, Tothed H HWNUT Td IS TiAfhacHddl, Tohed & WShed HFd
EASTAIROT T AT TAWor fr g [, socifrfafe e gfafFrae 3k
Tl aRTSoield gfafshar (IR T 3ETEI0T dhael)| G2WOT Fr AT fGf0, rFerdr, gsgere
3R Tewsaa &1 gfaearas gfafhan|

Ao HFaEsa:

s & woleed - fadTor 3R ufafshart, sefas deewor & fQeas & woleq &1 3w
ASCISAYRS &t Afde, WHes asar i [ffea Rufadt & 3iaeta
Telhfesh TS & Heawor &1 Al udiey quetor & §Headt f fafY, gieda Basee,
ATeq IATHASC HAVOT, WA, gfacdiaes qur Jis vdled &1 fe, WaAkks wHied
F deaver fr [, vehfesr 3R WEifes wiiew fr Ifif@d dvsar gfafrare, Seie
SISITTH oquil & fAwdfed sreqoaa|

sifsar s sitfas aor:

areled S1Us i gsissgeiere # IJTURCN, 3-le (FSTRebro@Rle Higd) sp3, sp2, sp,
C-C, C-N @ur C-O yumelr & qifvser & 3nficafas| svsfaea womg, s1vs Qersaee 3R
U5 QreRTgaiafad!, T3 emma, 3efare &1 TR safefaee| A 3 [@gia: s &
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NG TAT FaT TR (i) T Afdes yomelr (i) Trsfefeen Nidece gomel (i) Taeer Jomel|
B SRATH, WARTAE aur TR fdd &1 gahel &1 e | #ifde qon: a1vs gqf, wos
FoT, WEAT MR ST F He H aws fBEw, qUs Wewmpbp dur gfayd e
EIS3ISTIelaT I 3AT 3R FHereT Fr AT

vosier 3 wefaa wfafsame:

FrEI-TATT TBAARNGH, Tedld HUesd, Fololad Ufafhar, fAfAs ufafear, ofda gfafeman,
AGART, Sooll3Sed, ool UTdfhdT, HABhd JRT| WHHEE JiaeddsT  gfafshare-
geIFcIthicleh —gFen3iifibioen 3R deollserd @RI Wed &1 Ushe Jfaed™d, aes, et
SN1, SN2, 3R SNi Tfafsra3ii-aTaar & yaa W =gaen3ifhioed gfaeads & sRuoeer,
TGFAISBISS, HTdeT Pu, Hede | FAFIBISed HIGDIT, wgFelNBFed TAT HRTSHH |
Hiaua yfafkanst 1 w@ar a7 :

ThAUT| 3MIAIR TFHSAT FllATA HaT, ARQAA-NUZw IR el 3R 5T g, Brew -
3Tesy yfafshar|

golwel AfRfas yfafRame:

ATelpoR 3MICeT FATYAT, TIeleT & WhifedT Mideed, 1,3 §ersisa, 1,3,5- gFadae, Tood
&FcH, ThuAT Ui & qdarsfhfae gfafhanit @1 geiieRor, gears-githHe WER Hew
INE Y gda Jur wlehiAed Rufaal & iaea Warsfefoes gfafsanst & e |
Flreerr 3R BaERer’ aifa (4n) aar (4n+2)

Fefas gfafear Ig=re:-

U8 TllfAT TTATAT: (F) el HAocldd aTUST HI AT - gl d fagy SUsr &1
EISSISTIele, BTSSRI, I HHl, AShd Ulalhar, S 3R N &7 IJRET (@) HET ¢er
TeH AU sy ¥ qaT: Afag wfafear Feifas difer & e, oy, s Asesea,
g Rustew @ gomar, Rweffeasd gfatear, i gfafkar - (@1) sfdaee gfdafean
rasfrfos R wafafos gonfedt & sifus & f&ORar SHed glifdeesw &
RTUEAA - ATIh qUT ETHHT Tl HeI2rT |

Fefae TFTRd:

SThgs TUFCIEhIl: oRIT ofaTS TUT oReT HEAT 3Mgfcd I FelS, 3MMUMAsh Tehded, el
gfeadl & gHfad e el R, HEIHR FFIA, Frafoes Ayl 1 3nghea
IOTTCAT AT TG I SATET |

W EFER: g, 3aRivor fAad, FFcA F1 AY, HIAGY, IRHAT Hispes
SEeH & WRINIET TIFCIEhIdT ITANeT, TR, 3AHTRes Feice s aur Wakes
i

TIFIRR_ATAfesr Ra TFeEndr:_(Wele 3R Fea- 13 NMR) Taer & A9 Irafas
;. NMR vsied &7 gcfadr aur afas Rve & garfad axel arel SR o,
euer-feuer sufeler 13C-1H-1H &€ IR Fufor Fo @uRer 1H-1H RFeafesn det 1H-1H
sufeler [EuRienl &7 #Aveieys
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A TFERd: Aifos Agld, TN J9 TFIA, FAEUIfaAs T, JHoifds i,
AT Te&&d |

gfiifarse-11
IFHYeart #r ali® vg AT wEeey e F R § [ffFs

. fafees st & gl & o sfa B ard § @i @ @5 3T o & fR smfea

NS TR & § a1 781 | ¥ s ey Weer (Afdea wafaad) & ant @dra & fou
o & aur St 3eicar g fafaasl 1 AuiRa sgeas 39ensi w9 g #ar ar 3§ @y
ieTeh AT Ta I FAET fohar S Hehelr |

T, Ig TISC & A A AT AT o 3RT PR Fr Rifehcar g 1 Raie W fTar &&=
& ac Tl off 3eficar & T A1 IEASd e w1 QT RgwfUeR g | Ak
farererar &1 Aoft & 3aea Fad RS T F IR IFaar & A F ggb Hr eI
¢gd §U FS g I Pe & S|

Rffca @ garr 3Fllcar & v amfad & o arelt Rfvcar afien 7 AuiRa d@qor
fafercar adieror enfAer g9 | Rfcar adeT &1 3T had 3w6r 3FAIGART & forw fRar Smuem
S ol & IMUR W 3fad §9 F % g fee smoer)

fAgiFd & fov saanfaey, spiifawiae, w@rREs 3R STefasren gef W @gfFd 8 ey s
S & T I8 SR § F 3FAeart &1 Aefae 3R aliRe waree S @ 3R 3T+
AR &Y o & fSed g & a1e catarydsh 1 H & ST Gsa 1 FHIGAT gl

ARG (Welsfsg= afgd) Sfd & 3rdigart 1 Y, Fe iR B & W F WER TG & IR
H AfSH 915 & FWN Ig 91 BI3 &1 715 & 6 a8 3FAGaRt $r 9am # ARfedd & &7 7 3 o
TER TEY & 3Hhs G AHAF IUYFd T 38 FAeR A ¢ I Tk, Fg AR S & N
A RAuAar & ar J9 & QT 3Fcary & 3T9drd & IWaT Ige 3R 389 oidT T TFE-3 ofar
IIRT| VAT e & 91 & 91E IFACIR FI TIEY YT IHETET g 9|

3FAGAR & Fg AFfarad [ 3§ AT AW - 97 39 S 3dR &I 3R AMEUs (¥eUss) ¥
$H YR o1 Y ST ol SITwen & 38 Uig 39d A 3 I 3R 3T aolel {arw vt &,
giat & IS A1 fRT IR REF W A 93 AR 9F fear s drem @sr gem HR 3@ ufs,
Tsforr, 3R ®vY AUz & Ty EF T 3FHT SIE S W@ S arfe X #T TR (FEFE
3T gUg oiae) gielcd IR ©3 & =g S0l &g JdHex AR 3T Fdefer & amem & Amar
ST |
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7.

AR T Il A HT AR 3H TR - 39 39 Hifd T KA Swen & 3@ 9id 53 gt
3R 3HH HST AT & FW & gl B F oIh F ANE 57 @ A9 S & g@nr sud
fhaIRT 3%l F (AMe sol) & HIUT (SFHINIX THed) & OIS o9 § 3R gg Bid & ordr &
0 & S 3 IS/FHT (BIRSIeel/Cole) # I ST oMt A arer fhar e 3R 37 R
& Y oCH @l T S| fohed 360 &1 T €41 3@ S & el FW I IR A1 AR o
fhT ST BT 39 TATH & &€ o 0| dd 3FHIGAR H S IR I8 TTH ol & T &gl Srwam
AR wA & FA IR 3WF @ 3w e @A 7 RS frar Smoem 84-89, 86-93.5 3l
AT Rers aad T 3t AT F Bead (herer) Y Al 161 AT AT
fady e &- 3ifaw Ao e @ qF 3Fdigar & &e AR o & aR A S e
3FAIGAR T dofel fohdT STUem 3R I8 fhatamd #, 3mem fhellane a1 3@ 3 slc =11 el
EUY
3Fficar &1 Aor 1 o Efaf@d et & sear f SEl gdd stra w1 aRoma Rers
o STeT|
(1) TATT (SoRel): Rl W IT FAHTAT (VEARHATOICT) P Il oA & ol 3FAIGIR Hr
Gt S AT S B Seen| Jfe 3Ediear B et &7 fanae ar i e e’
IS VT A B ST 3§ HT AT 31 fohel AT & fOF AT a1 Fohell § A 3T eI
FT fear Srwam|
(2) &fSe ceorar (TASgarer vargdY): TfSe fiadl 0 a1 & fod af Re A Sa i Seal | Tk g7
I TSR Sl GERT AoTaleh i FoR Il Tedeh 3G I IeHT-3Heldl S Sl ST
WA F T 3w f AR (3 S o) fr F$ Fgeaw @ (Afaae @ffe) 76 g,
e I A A AfSHhel S HYAT 3T AfSher WRASNT SarT Reprs fomar S| Fifes
B ATHS H 3Gl HT gleld & IR A Hiferer Faer (S8 gehreiee) A AT Smee|
TH & AT, A & 9T TC MNeTuTar &7 AT HFafo i@ gram|
g @1 e e #r ThRe
A W TS AW

AT AT T 3

6/9 314dT 6/6

6/9 314dT 6/6

0.6

0.8

fecqui- (1) ATARIET @1 el GROMA (RIS ARA) 4,008 & MR A& Qa1 TRT | grERAQRT
F1 Fol aRomA (Reist afed) + 4,00 & F 3t 7@ g ok |
fecqui- (2) wugE whem SET o Hea g Fafecar s B fafem o wuga glem B Sreel ik
afRoma RS faar sree|

feeqotr- (3) weR faSTe-

(i) e TasTeT Fr g T gl
(i) e & a8 AferdT & TR & F1 JegaT A 3TaeR (BRR) R FoaaR(@er) ast A
g AIRT| &f ofce] TIAN & MR TR AR gom-

DES T & Yc¥eT AT T | W & Y& A &l
1. | g 3R 3eiiqar & & & g 4.9 A 4.9 e
2. | gaR (TIAX) H IHR 1.3 fa.a. 1.3 fa.a.
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EN | 5 ¥FUs | 5 JFUs |
AR e wdferor & apifaefae W w R I ie &1 H FiAve Fersdene &
gg & foIT aur a0y & d@ey # RAfFcar TR aur 3@ & Fafd sl 9eTur 359 TR & g |

(iii)eTer Hhel, gX Hohd IR T & 3T & AR Rafeaee & a1 ggae oar ddvsisa

Hor TaoieT & | RIGRT & Tolel & EAAT 1 ol UISST afieT & oleet ST 3ugerd dteat
3R g Qe A @R Srar g Hor faee B S W & fav fehel faeaweig
FHEST ST | 37 ar gt 3@t § O fohdr off v Sig & JUROT qur gAed GHET S
Thdr & | AfFad TsHh, Yo 3R ga$ Iraag & AT Aaii & Qv oead & S Feer
ASTHT & | U dTel ATHS # I 3FHIGAR & fRdl T ST el 9 39T 911 ST dr
e & aliet ¥ ST e TIfRe
fecqui:(4) €ffe &7 (Fres 3T faore)aeE faftr (washesT AYs) gary efSe & & Sira & Srean|
I W ST H AdST IFAAITSAE AT TG g a9 819 & WA (RAR)W AuiRa fFar s
EURY
feoqoly : (5) (AT (ATSe sAEUSAE ) had QAW ATHGT H Srse Wi Hr ST Adr T T TR
T E | A F @S 7 e fr Siw = & AU AIS Tuss ere ARTT A8 § | AflSFd a5 7 &
VY FHTATS ST X o TRT ST VA FH Flah IT 3FHCIR F N AT & o 20 ¥ 30
Aee & s 399 [y NSt Hr ggaa Far W e Nevrar Res FEr | 3FHcar’ & Fgad |/
& gARM faRard T T AIfRT | Wed 39 W 3a faaR fFar s anfge |
feoqulr:  (6) TfSe & dieorar @ e 3@ T Al (3Teger HUded) |
() 3T T T Foeh AR A A7 Tl g5 a1 I (Reffed o) @, o aRomaeasy
e fr Neorar § FH B Y JHGAT &Y, JATIdT HT HRUT HSTAT AT |
(@) Vg (TPIHAT) I doh HATAS o &f, ATURUIT: IAIIAAT T HRUT Al THASAT AT |
(31) FIMIA STET Sl HEr T TR Pl glAT TR g HIMUT JIAAT AT ST, AT Te hr
dreorar fAuiRa TR fr & F=aF 7 & |
(&) T I Il TP Th I dTel hibd il AGfFT & regerar i Sreah |
10. ¥&d ¥ (sT3 UMW)
Sol3 U & T H a5 39a Aot & &1 o)
A T AFdHA {Eeifos IR & s HF HrHTAS (S [T ghR &
(i) 15 & 25 a¥ & gaT gfFadl # 3ad sofs 9eR w9reT 100 + 370 §ielm gl
(ii) 25 ¥ & IW &I 3G arel FfFadt # HEd sols WR & Mehelad H 110+ 3N 311G &1
A 798 ool Tcllvoleish few@rs gsdr g
Ry e @ ATa & ® A 140 tHUA. & 3R [Brafeoe 7R 3R 90 37.3H. & IW
safoed WX A Afeey AT o Tiff 3R 3FAlcar & 3T a1 A9y SEe & HEY A
U Afedd T S A Ugel &5 A AIfev foF 3FAlgar & 3eudel & W | 3EadTe & I@el Y
R & I8 Y g1 o IRT fF gRge #F (VFaseHe) e & HRUT sois R A3 THT [l
arem § AT SHHR HRUT HIs HiAs (3Mffaw) Ny § 0 T Al & geg &1 R 3R
goagImIfsaamhr S Wd IRAT e (Foadw) H1 S af d o i sl w@fge | e o
3FAICaR & AT @A AT A @1 & aR H 3ifedar haem dad AfdFd S5 & HET |
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11.

12.

s W (IFAGE) A T ddT:-
faffAa arr arer greATdr (ARG AAHERR) REA FT IUSOT (SETHC) SEAATA R arfeu| R
fhEA & SIITH AT GeRlge & Ugg [HeC dedh I&d GId gl ol aifeu | 3 sor a1 oier gr gerd
foh a8 3R AR 38 a7 R 3R 3RA & & I M-sgd gRslee RFafa & W &
urRd WX g AT 3HG HUH  FHUSl 3dN AT AUl FF A § I Re gl HAeprera A I WS
$T AT F X ;T AN @ W AR 3% e ARt FF Feen F A5 ¥ 0 AT & §9 3aR
FF N AIRT| SHF d16 FUS T UeT & hell X GHS §9 & adeaT afgC difer gar s W)
IS GEAT Bl Y a6 o folehed |

PIg-AT BT AISHY S§ AT (Ffh3Tel M) P go-gaT FT gaT Sl § 3N T 38h IR -
T TEAMEHIT FF goob T IIMAT STAT & ST P & 1T F | H%B F 97T 200 3H.3H. 3950
gar ol Sl & 3R 3udh a1g g@H § UR-ER gar el Sl § gehr i eafear garg
W T R W IR & HiadA @l giar gl dg Reefosd NR gfdr g 39 3R gar el
Sl der eafaar gars gseli| 5 T W A 96 3R IS g usA arell wafddi gedht
gel g5 W dcd U @1 AT FF S fAs 9§l SIS UK HTH A1 3af A @ e amfee
FifF FF & o9 AT FT gard W & T afesry gar & saq A ooa ey & | 3fy g
TSl T ST g1 ol &% # Q¥ gaT foehrel X $o AAele & dig & @ far Sw | wsi-awsh
% # ¥ gaT wes Wt Afved TR W wafaar gars g5t ¥ e e © I e g S
¢ Yl e TR R YA Jhe g Sl & 38 ‘dgelcdla’ & QS & e g dhchl § |
wdeth HT 3ufRAfd A P av mF f ool gl H Sl @R AR aRomE RS R S
T SId AfSehel 1S A el 3FAIcaR & #F & THRAS ST G@RT A & Il Tl ar a1
gah @l Tgersl T odem Hen IR AYAT (SIAR) & G fee AR et @ o v w9
¥ dlc ®EN | G 95 B SFACAR H TS A (TASHARAN) F Fard, vfara Afdwd
fheald & TUss & 3HEY T o gF 3FAIGIR F 3 U F FY fhe @A T Fher & |
SHHT TIhI AE (IAYAG oAl SAeh 8) & IR NS 38 7 & AfREA & o @ fdse
fAAweT & g Ao, @ 9 3eTarer 3R TEETeer dr giaun g | Afdwd e wess
SIS  YIN TToRE SEC FAD St 81 Felifoienel RAIE (raRedr wdieton) &m 3R 3de Rae Afdene
s A A I T W AfRFa S5 & ‘e’ ar 3@fhe’ v 3ake 1@ w 3mealRa gl |
I IAE W 3FAIGAR & AT a1 & AHa T 3ufEUd giar Sl e g | 3NN & gera
I FATCT e & fIU I8 F&Y g Fohar ¢ 6 3FAGaR A w5 G % sadrer A qft duxw
H @ aw
Ffe Sa & gRUETTRT A AR 3FicarR 12 §%Fd a1 389 ’™F AT I Msfad g S
g ol 3HP IUS §T ¥ a9 d 3Eaey 9iffd fhar S =nfge s9 d& & 389 wawa qu 7 8@
STl frdr Toees RfhedT cTaaR &7 FERYAT JAUYT YE&dd e W JEid & aia d 6
EFAl & 91 3R YAU-IT & ToIv 3T6 O & Taegar adierm &1 Si=r afge|
faFAtai@a 3ifaRed sral W g fear ser afge
(%) 3FHEAR H At FE A ITOT TS BT ¥ 3R 3EH F A SR w1 RS Rew A& B

T T BT TR g o 3h ST diel TAANTA GaRT N S AR | ARG Folol HT TR

FI Sollol U fohar (3TaRere) a1 IR U8 & sedaAte & 8 I dl 3FAlcaR &l 30 TUR
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W AT gif¥d g7 fhar ST d@oar et fF FT ST fIARY dea arelr o g | Rfhcar aifteRT
F ARG & foU 3§ ey H Aafaf@d SRy & S & -
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Teh el H Yehe 37Uar qUT
SENITel GERT el HAT G |

gfe heradT # dgugs 30 3fAser dF g ar I deheirehl &1
F foT Ig |

el el H TGl AT TedeT
s, s sraor I (Rafdar
U3) 2aNT & YUR THI ¢ |

gfg 1000 & 4000 de &r 30 T freddr & Fg9a SfAad
JP 8 deaiihl dUT IR-ddairdhT gl YR & HAT & fow
ey |

Yool 37T AlfoleTdl T8Y &
rulas Ara g

T &I WA g gE w1 O ferafeis foser 7 g g ar
YT YR 9T 39 FlA HT ey fehear i Tufa
QUR @ Sl Hrell 7 Aol A1 37 g are 3FAart &
HEARA §T ¥ 3099 9 & 38 W A & & FaA
4(2) & ehet fraR foram ST weaT § |

SIAT ST H Alfolela a1 Ufesh g gl W 3™aey |

grAr Sl H dood B gl W 3R &9 ¥ 3.9y |

FIT & Th IR T/ IR &
ATCTISHIIET -1 81gur

Rl T I & AT T H U 3R T ATCIS Hfacr &
FeATS ol g1 gER el ¥ HE-AAA a0l dlel el HECIS
FHTAET g I dhellehl dAT IR-APeilhIGIAT JhR & AT &
o AT |

gl 3R AT FAE doaaT F1H & o 3y afe
forell oY et T AaoT IT S FT 3HYAT AT oIy YR
30 3fAsd & I W IR dFerehr F@AT & o I |

R\ FIT TR fHar
IT/fAT 3T AT I

Thellhl A AT IR dehelidhl el JhR & HAT & o
AR T ¥ 39T |

T $I FATaer $r g3ar dadr
[EREGIE:I]

Tl HHA T IRl & ER o form sieer |
g wa1ol wfgd Ard9e TET faeTATT gl W 3R §9
T 3EeT |

ciffer 3R/3rar TR IF $r 0T gared g AT
g 3mars 7 3cafe FHudr [FeIART g aF JE 9§
3Ry |

goohl TIAT IEUR &7 & 3y
geleT TgER 3T |

HIUT T T AT T AT TR & &1 Hgorar 30 3f{aaT &
e gl W Iy

gfe FrHPST H a4 o & ar AT |
AR AT H ghollge 8l dr 3y

IEYRT §9 F 39T |

(@) 3FHICAR Sreled H ghaldl/ghellal el arl
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() 3TF aid ST glald H g AT A6l AR TN dE TG & oy TR gl I Aol aid ol
€ AN T (3T e ¥R EU &idl A S JHST S1am) |

() 3THT BT ST Folldc IJTHI g IT dAgl 3R ST FHrhr el § AT g7 a7 39HT Gl AT Bohs
8t § a1 T |

3) 3¢ O & FS qAY T a7 A&

©) 3U gregiie 9¢r g3 RPN aRewrer R (3 )a1 FamiR § &A1 7 |

ST) 3Tk 379, g1 WY fr sege 3R Qe sreor § A 78 3R 3gHr a9 seh-snfa TadT &
O fgorcr & ar w77 |

=) 30 His RATarh caar & S § oA A&

) P FeAAT TG AT Y AT ¢ |

T) 39 fFer 337 a1 Shot S & e § ar A8 S99 FHA9R 6 &7 9T o9 |

3) PRER Eh & AT § a1 Agr
(3) 38 IS TN (FFgforsharel) T & AT 7 |

13. & AT Hwel $r freal WA ITATARN T IdT o[, oo AT QIS w{eor & 3R
W AT ¢@T ST ThdTl &, & ToIT BT FT ISTATHr WIGTOT hdol 3o6l SFAIGART &l fhaAT SATTIM
¢ deftrd sg-faameh afiem & 3ifos &9 & g T fvar srar B
3FAGAR T ARNF AeIar & IR H gy TR RAfvcar &5 (@afda 3edigar & RAfscr
A& HA dTY) F 37eTeT 1 AT 3ifFA g
S IS Y A a 3T YAUL-UT H 3GT & e Far svl Afsed et Fr 3w 1 o
el AT o 3FAGar & MATET cafdiqdeh ST # STUr sa oy Heqaer § a1 =gl |
fecqoft:- sEdcaRt @ Iarae & ST § & suged danit & AT 3Eh deaar & AU w@
& v ged Tl a1 €S Afwa 15 & [Wellh 3o¢ 3Nl el & A g oA61 ¢ o]
T TR BT gUH S Y Sirg H FUTT &Y el B FHIEAT F FEY H GEIT fRT TT FAT &
TN A JHeo & ST o TWHN gEY &1 & A U Il i1 Soflald & Wbl &1 QAT AT
3FGaR 1 gUH Afsha a5 & Fvir doa fF alw T e 70 & 3] UYU AT TAIRT
AT g Aol &1 & WA AT A A TIA1 W AR 7167 fwar seem
Ife gusm 15 & AT i T T THEAT F IR FH YHIT F T H  IFHICIR AfSho FHOT-IF
qer HY df 39 YHAN-IT WX 3F glod & four 187 fFar swen a9 a& f6 394 aefa aftsa
SfFeeIy &1 38 372 &M Alc g1 gN o Ig FAT-9F 50 a2d & QU7 A & 16 @ fear
¢ ™ 3ficar g & & qa3 & fov Afwd N @Enr vy aiffa &t g fRar o
I &

(
(
(
(

(
(
(
(

AftFa A Fr RurE
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Afswa qlieTor & ARG & v Ffaf@d gaer & S §-
IR Fagar (fheaw) & fav A e g $ess ¥ F@dfid 3efiqart 1 3y 3R darehrer
(Tfe 8Y) & AT sy We =ATigT|
Rt O ufea A ufcas Ifdw & ot & v A9y gHsm awen, Sas aR F gty waR
T FgfFa wfedy (ke ) A ag auedr 7@ ¥ B 3w O ded a1 adfe
geoIdT (ST3el ewfAd)) 7 § foad @8 38 dar & v 3w g ar 3w ey ge &
AT B
Ig 910 HS ol AT fF Aegar &1 v wfasy & oft 39 grag § [oder adaEe ¥ 3k
AfShel TET HT Th FTT 327 ek FRIRX AT TIed FA1 AR Tl AGFd & 3edeart &
AHS H 3R {og Bl W THT Y9 G IT IEEAT H Uhell & | @Y & F§ o A
forar ST & I8 el dhdel ek HRIR AT &1 FHTGAT HT § AR 3FAcaR AT 3EAhd Hiad
N TATE 3T gl FH gl &Y S AfeT SafF IHA s VAT A g O oo HA aRTufaat &
foReaR FRIR a1 H ST 91T IR &
Afgem 3FAGarR Hr gl & v frdY oEr s #F ASHd S5 & TG & ® H Fgatod
T S|
St 3Friear of-fa=irei/agrash of-fa=irel 3R HiAcs sf-siel Al (danfaeh @) TUT Hgrgeh 8-Sfel
el & "l WX f@ged fhU S 30¢ R & A1 R & SeX &F97d SR A1 gom | 0
3FAICAR & HAHAS H SIS FI YT Ad TISC & F ToFd AT AT fF ag &391d &F & faw
AT § A7 A |
AT a5 HI RAE MIAT IG=T R
W AHA H Safh HIS 3Eficar el dar # g & fov 3@y R 7n S § o A
dR W 3% HEHR FU S & HROT 3FAIGAR HT qa0 ST Fohd 1 e Afsher a1 & oY
QU TS 8 FHPT faTJa NI AT AT A1 Hebel &
W AAS H gl Al a1 & I IR g fF W Jar & v 3eedicar & 3399 941
St arell SIS-AIE T (AfSwer a1 wfoiehel) g@rT gy & Wl § T8l Afdwa NS @ 30
3T & FHUA Reprs fhar Ser anfgu)
fgfea wftelr ganr 3@ s A 3FAicar & 915 f 1@ gRd Fr g 7 #19 mafed a8 g
ST @IS g & ST df Us gEx AfSehdl a8 & HIHA 38 ciad & 39Rdd 8l & [T &get
Tefd TReRT TodT g
afe g IFMEaR IEUrE dR WX 3T R feAr ST &Y geRT 9l ey AruRoTaar A
¥ HH O AW W FA 761 g airev| AREd 3Efy & a1 9 gEwr adew & S ar
3Fiart & AR 3mT & 3afe & AT 3Rl d W 3w aiftd 7 #x @gea & foav o
g & FEY FH 3ar 3 5 gt & v v § tar Aoy sifaw sv @ e smen
EUy
() 3FHGAR & YA iR GvoT
39N AfSH gl & qF IFAEIRT F fArAffd 3nfea weede & afee 3R 38 @ @9l g9
GIvoT (f3FeReled) W gEdIeR ala difeU | A U 91T sl A, 3fcaf@a Iarmaetr fr AR 38 3FAcar
F AT § eI a1 arfgul
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1. 39er & 0 fod|

2. 39 I AR FeA TUT AT

3. (F) FAT 39 IR@T,ITGATeN, HFH, ARMAUS Fefanta 3nfe & & fFdr anfay & Gafea § Saemr
AT FE Q@A A FA A E | & A T A 3ar A | A 3w g A grar
39 S $T AT §dIv |

(@) FT 3T FHI e, Teh-Feh HY Gl AToll HIS GIRT IR, ATYAT (FIUSH) & Teeall AT oA
9 user, ¥F § G A, A, e Hr ded, Bws fT AN, AT & R, ®AfeH
vafsarsied g3m & |

(31) T qEdr VE FIS AN AT gHeA, oEE FROT AT W AT el 9T g1 3R 3HHE AfdwA
maﬁwm%mwg’r,gﬁg’r?

4. T AR 3R H1A AT AT q@Y FROT A R TheA 1 HeiRaT (ATHAH) g% 2

5. 39« YRAR & ey H FeAfar@a saikv -

1 2 3 4 5 6 7 8

I Rar | g F | awx fRaw | amwe feaw | Il AT | g F | e fRaet | st feae
Afagrar | v Rar | ad Mg § | ol g | fRa & a, | g7 #mr | w6 g § | st & 757
Iah g (A g | A g IR @A gR R | IR A AR A g | sAR g | @ IR R, AN
IR w3k g | wREw A | SR A AR | @R @3k g | Ik T | 3w ok T
N IJAEAT | FTFROT | AT Y FT FROT | €T T HROT | $T yaedqr T HROT

6. 3HF Ugo fohdl AfSHS A5 o et qleT @ § 2
7. I FUX & 3cck & A g @ a0 % fFg qar/fera Jarst & $Ror Ig gdew i a7 o 2
8. T&T oY AT RSN HisT ar ?
9. &9 3N gl AfHer AN g ?
10. AfSH 1S T qdatr w1 IR G IR TA™T AT g AT IRl ATTH & |
1. & g 39ded @ Scck AN Falead STeThl U f49ad & 3HgaR Fer & aur # 39a
carT & s Rl guer A f oS fFafa a1 Rl dag Sl # gue & AT #ee &
Iocdia frdr o 3regar AN Sl 3R 79 WaR & ederd @gfed & fav 3@eg #er
HATg T PN G | TS FAAE o1 T el Hgcaqur FE H DU ST | A darehrel
& e frdr off g O A1 T e & F dd FIS qed gaer & § ar Rl
Hecaqul T 1 BT § o A Fad g A & S|
3FAIGAR & A8
A 3ufeufa # geaeR
NS & 3reeT

9=-1
sFicart 1 RE Tden a1 ARFAT A i N (@) 37AEaR 1 719)

1. AT [ ST qraT ECRIC]
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gryor qdelr T
ol #e (S 3dR W)
golel H gler & g3 dls aRade

ATIATT
B30 L2 H3 £ SR
L) IR HE T W
TR KRR 3 15 B - B SR
.ol - g STed S
. AT -
(1) S AR,
(2) TAET o,
(3) FoR AT BT AW oo,
(4) TRC & & (Fes 3 &) oo
(5) BEH BT SME.... oo
(6) ¥fSe cheTorar (fasfarel TFael) ...oooovvcceccs
(7) B FarearaT 7 AT
Tie fr dreTorar A F AT | A T F IR M AeTTRaA
T H AR ara.
.ot
9 T AR ar.at.
.ot
SR ACI AT aral.
(c¥aq) ..
4., FeT fAIreTor geAaT
AR ST e
5. afdr ATSSS
6. ardat &fr grerd

7. @H dF (XFIRET fEFeH)- & AqIRF a0 W T & 3907 & el 3rATIar S gar
oA B | IS uar o § A AT # 9 S9N & -
8. UREFTROT dF (TFgeIcyl foees)
(@) &g 3R e afa Gmifas er)

afa (X2) -
T3 g W

25m§mva1ﬁasa1a

9. 3¢ (YT) BRI TIL TEIaT gfetar
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10.

11.

12.

13.

14,

15.

() SaTERT ATH Usall : forR, faeeh, &, e
(@) (@) I HIE
df¥er dF (F99 faEeH) dfFer ar Al qaErH=Idr

@) FfAFT (FeH)

Fr At F T A W P 919 § OO FRUT ag 37 FAT & hdedl P TTAAT T
AT e & 3T & ThdT § T TAT oo F faT ag saedt § |
feoufr- Afgar 3wt gy T ger & Ife I8 9= Srar § F 98 39 §HY dRg 9edig A1
5 HfAE Iafy @ et § o fafage 9 & 3eER 3@ rEurh dR w38 ey g
X fear Seer |

&) 359 1 fFw dar & fav wareey aRketor fFar smr § 3R 98 3m9er Sdedr # FeiHEdar
aur oRaR AT o & T s R ¥ Ao g = § 3R 39 9 a1 & v e

Fa1 375t fhes Jar & AT § |
feoqufl-| - 9% PEaf@a I Soit F O oFely v & 3r9e feogoft Rears i)

(i) L1 2
(i) e & HRUT HIAT
(LT I & HRUT JEUR ¥T ¥ 3T

%mvﬁ-llmmﬁwmnw%aﬁaﬁgé%lsﬁwﬁmgﬁaﬁmaﬁ
g Fhr & 3 I Teg TN ST dr RO e W e #

Tt

ICGIC gEAER
EIET /A ET /AT
AfSher A5 I A

g9 -11
At F1 FY/EOT
1,379 A @ (93 378RT 7 )
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7T & gEATeR
A 3UTRUTT # gEaeR Ry
dI5 & 37eTe & gEAIRR

AfSHS NS IR HI TN

feroqufy o- A1 el & gey vHEY ST & dey Refaf@a e Aot & @ R e A&
3T feeguft Rers |

IFTAT T ATH o
) BT oo
() e & FRUT 3T
() e % HROT ATURY & F 30T
TTeT
feiien [E35USR
regeT
e
e

AR a1 9 e

giRfarse-111

g e & IR W 5T gai & fow ot fir o @ § 39 Tey & g@igea Qavor
1. AR spdanfeier |dfator
(1) Sfaeioren/sHifenide, T=de, THg-&
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(@) Fafea & o g7 aTT sefieant # ar av & 3Efy & fow o W e gem | JaEs
g W Ig A J¢rs o ST FHhcr §
(@) aRdter rafer & e 3efear & gferor 3k RAeTor 1 Tar #E g S g 3
qO&T AT GIETT I A g ST HaTH ity garr fafgd e oo |

(3T) AR senfereh weferor # fAeiRa daeeAreT

$.4. &AUG T AH afd  adeAeT DERCLOH

1 G eEIIDCY dad=1d3-3 & 15,600-39,100 5,400

2. atss g dad=143-3 & 15,600-39,100 6,600

3. 3reftator el dd=143-3 & 15,600-39,100 7,600

4. e (1) dd=d3-4 & 37,400-67,000 8,700

5. 39 HGIfGerh(37fd.) dd=d3-4 & 37,400-67,000 10,000

6. 3R HETAGLR($1(.) ddeds-4 & 67000- 79000 3 wfdera af¥e gfg &1 X
$.4. UG H A aMfad  ddaH T AT dAdeT

1. GIREDEEY Jd=tes-3 & 15,600-39,100 5,400

2. aftss spsifaefag Jd=1es-3 & 15,600-39,100 6,600

3. srefreror spHifaiag Jd=tes-3 & 15,600-39,100 7,600

4. IGENENGEIRE) Jd=es-4 ¥ 37,400-67,000 8,700

5. 39 FARIeeerR(Hiadr ) IdeEs-4 & 37,400-67,000 10,000

6. IR AgTAGh(STHifaeh)  ddeds-4 & 67000- 79000 3 wfaerd aif¥es gfg & &
%.4. &AFG UG FT ATH aMfad  ddaTH T DERCRO]

L rEAfae, Jd=1as-3 & 15,600-39,100 5,400

2. aftss Tarefag Jd=1es-3 & 15,600-39,100 6,600

3. 3refreTor WA, Jd=1as-3 & 15,600-39,100 7,600

4. e (3aTge) Jd=es-4 ¥ 37,400-67,000 8,700

5. 39 Hel@e (T ) Jd=ies-4 & 37,400-67,000 10,000

(6) THR EIRT FAY-HAT W FAT v a0 o7cdl Al & 3aR wef & Iz At A

Yelealla T SIrealt|

(8) qar 3 3raeprer qUT G Hr AT G@ gel S WER AR FAI-HAT WIS Hd
At aar [fae dar ARAFATAT 7 sfear@aa g1
() TER ¢aRT TAI-TAT R INNAT Ty wfasy A (Gl dan) e & sfeafaa
rcl & AR sy AT v ere @y g
(®) AR 3o adaror & Feft FfAUFRAT S R F a1 9RA F qEX FA FA 95 Hehell

2.

gl
hearg otel a5

ot o (Fieiss Tosifa=ien), g &
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FFgEFa & o gt v sefieant @ & a¥ i 3afr & A oidaT w @ gem smaEE g
(@) Feor ofsler a5 # Ui daeameT

%, AF/ACATH
1.danfas &

(FAcE STersffa=iren)
2.3t @

(@RS STef3gfa=irei)
3.awfas &
4.89 fAcersh
5.8
6.31Eg8T

AU qd AdTATT
%.8000-275-13500

¥ 10000-325-15200

%.12000-375-16500
%.14300-400-18300
%.18400-500-22400
%.22400-525-24500

AT dcTeTATeT
dr.&.-3 $15600-39100

qr.&r.-3%15600-39100

dr.&.-3¥15600-39100
dr.§1.4%.37400-67000
qr.&1.4%.37400-67000
qr.&1.4%.67000

DERCRGH

%.5400/-

$6600/-

¥7600/-

%.8700/-

%.10000/-
G

(aTf¥e gfg 3 wfcrerd T e &) €.79000/-

() THR EIART FAY-HAT W AT v a0 o7cdl Al & I3aR wel & Izar® At
Ueleafa T Sreef|
(@) qar 3 srarer qUr 9T A A ad @Rl S WER AR WAI-§AT WO Jd
ot aur Rfee dar sfafawat & sfeaf@a g
(3T) TFR GaRT FAT-FAT W IMeNfed Ay sfasy @y (Gl dan) Faaear &7 sfeaf@a

rdl & AR fasy AT v ere @y g

(6) Foord T §1 & @l ITRARINGT S R F AT HRA & dEL FRT H&AT 95 Fehell &

(Tq. &Y. Siaren)
397 ghag
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MINISTRY OF MINES
New Delhi, the 1° March, 2014

COMBINED GEO-SCIENTIST AND GEOLOGIST EXAMINATION, 2014

No. 4/3/2013-M.1I -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.

ey

@)

3

Category 1
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 : PB-3: Rs.15,600 - 39,100 with Grade Pay of Rs.5,400
Service (1) 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 : PB-3: Rs.15,600 - 39,100 with Grade Pay of Rs.5,400
Service : Central Ground Water Board, Central Water Services

A candidate may compete for any one or both the categories of posts for which he is
eligible in terms of the Rules. A candidate who qualifies for both the categories of
posts on the result of the written part of the examination will be required to indicate
clearly in the Detailed Application Form the categories of posts for which he wishes
to be considered in the order of preference so that having regard to his rank in order
of merit, due consideration can be given to his preference when making appointment.
N.B: (i) No request for making subsequent addition/alteration in the details
indicated by a candidate in his Detailed Application Form will be
entertained by the Commission.
N.B: (ii) The selection of candidates for the posts of Geologist, Geophysicist and
Chemist in GSI and Jr. Hydrogeologists (Scientist B), Group A Ministry of
Water Resources shall be strictly in accordance with their merit position
in each category and number of vacancies separately.
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 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
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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.

The examination will be conducted by the Union Public Service Commission in the

manner prescribed in Appendix - I to these Rules.

The dates on which and the places at which the examination will be held shall be

fixed by the UPSC (herein after referred as Commission)

A candidate must be either:

(a) acitizen of India, or

(b) a subject of Nepal or

(c) asubject of Bhutan, or

(d) A Tibetan refugee who came over to India, before the ™ January, 1962, with
the intention of permanently settling in India, or

(e) a person of Indian origin who has migrated from Pakistan, Burma, Sri Lanka,
East African countries of Kenya, Uganda, the United Republic of Tanzania,
Zambia, Malawi, Zaire 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.
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 August of the year in which
the Examination is to be held [i.e. as on 1% August, 2014] i.e. he/she must have
been born not earlier than 2™ August, 1982 and not later than 1* August 1993.

(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 August of the year in which the Examination is to be held [i.e. as on
™ August, 2014 ] i.e. he/she must have been born not earlier than ond August,
1979 and not later than 1** August 1993.

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

(c) The upper age limit will be relaxable up to a maximum of seven years in the
case of Government servants, if they are employed in a Department mentioned
in Column-I below and apply for the corresponding post(s) mentioned in
Column — II.
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Column - I Column - II
Geological Survey of (6] Geologist Group ‘A’
India (i) | Geophysicist Group ‘A’

(iii) | Chemist Group ‘A’

Central Ground Water | (i) Jr.Hydrogeologist, Gr. A
Board

(d) The upper age limits prescribed above will be further relaxable:

®
(i)

(iii)

@iv)

)

(vi)

(vii)

Note I:

Note II:

Note III:

Up to a maximum of five years if a candidate belongs to a Scheduled
Caste or a Scheduled Tribe.
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.
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
1* January, 1980 to 31* day of December, 1989.
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.
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 August, 2014 and have been
released (i) on completion of assignment including those whose
assignment is due to be completed within one year from 1st August,
2014 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.
upto a maximum of 5 years in the case of ECOs/SSCOs who have
completed an initial period of assignment of 5 years of Military Service
as on Ist August, 2014 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.
Up to a maximum of 10 years in the case of blind, deaf-mute and
Orthopedically disabled persons.
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.
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.
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
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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:

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

Master’s degree in Geological Science or Geology or Applied Geology or Geo-
Exploration or Mineral Exploration or Engineering Geology or Marine
Geology or Earth Science and Resource Management or Oceanography and
Coastal Areas Studies or Petroleum Geosciences or Petroleum exploration or
Geochemistry or Geological Technology or Geophysical Technology from a
University incorporated by an Act of the Central or State Legislature in India
or an educational institution established by an Act of Parliament or declared to
be deemed university under section 3 of the University Grants Commission
Act, 1956 (3 of 1956) i.e. recognized University.
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(10)
(1)

12)

(ii) For Geophysicists Gr ‘A’ in Geological Survey of India

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

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

(iv) For Junior Hydrogeologists (Scientist 'B'), Group 'A' in C.G.W. B.
(a)Master's degree in Geology or Applied Geology or Marine Geology from a
University incorporated by an Act of the Central or State Legislature in India or
other educational Institutes established by an act of Parliament or declared to be
deemed as Universities under Section 3 of the University Grants Commission
Act, 1956; or
(b) Master's degree in Hydrogeology from a recognized University.

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

(a) Candidates who have appeared at the final examination of the minimum
educational qualification specified in clause (i) to (iv) of this paragraph, passing
of which shall render them eligible to appear at the relevant year Examination,
but have not been informed of the result may also apply for admission to the
Examination and in such case his or her admission to the relevant year
Examination shall be provisional and subject to obtaining minimum educational
qualification specified in clause (i) to (iv) of this paragraph.

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

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

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

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.

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.
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13)

(14)

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.

No candidate shall be admitted to the examination unless he holds a certificate of
admission from the Commission.

A candidate who is or has been declared by the Commission to be guilty of -

@) 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

) Making statements which are incorrect or false, or suppressing material
information; or

(vi) Resorting to any other irregular or improper means in connection with his

candidature for the examination; or

(vii)  Using unfair means during the examination; or

(viii) ~ Writing irrelevant matter, including obscene language or pornographic
matter, in the script(s); or

(ix) Misbehaving in any other manner in the examination hall; or

x) Harassing or doing bodily harm to the staff employed by the Commission
for the conduct of their examination, or

(xi) Being in possession of or using mobile phone, pager 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,

(i) 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

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

(ii))  While making service allocation, the candidates belonging to the Scheduled
Castes, the Scheduled Tribes or Backward Classes recommended against
unreserved vacancies may be adjusted against reserved vacancies by the
Government if by this process they get a service of higher choice in the order
of their preference.

(iii)) 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, the Commission may make the recommendations in the
manner prescribed in sub-rules (iv) and (v) below.

(iv) While recommending the candidates, the Commission shall, in the first
instance, take into account the total number of vacancies in all categories.
This total number of recommended candidates shall be reduced by the number
of candidates belonging to the Scheduled Castes, the Scheduled Tribes and
Other Backward Classes who acquire the merit at or above the fixed general
qualifying standard without availing themselves of any concession or
relaxation in the eligibility or selection criteria in terms of the proviso sub-rule
(1). Along with this list of recommended candidates, the Commission shall
also maintain a consolidated reserve list of candidates, which will include
candidates from general and reserved categories ranking in order of merit
below the last recommended candidate under each category. The reserve list
so maintained shall be treated as confidential till the process of
recommendation(s) in terms of sub-rule (5) is finally concluded by the
Commission. The number of candidates in each of these categories will be
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a7)

(18)

19)

(20)

2y

equal to the number of reserved category candidates who were included in the
first list without availing of any relaxation or concession in eligibility or
selection criteria as per proviso to sub-rule (1). Amongst the reserved
categories, the number of candidates from each of the Scheduled Caste, the
Scheduled Tribe and other Backward Class categories in the reserve list will
be equal to the respective number of vacancies reduced initially in each
category.

(v)  The candidates recommended in terms of the provision of sub-rule (iv) above,
shall be allocated by the Government to the services and where certain
vacancies still remain to be filled up, the Government may forward a
requisition to the Commission requesting it to recommend, in order of Merit,
from the reserve list, the same number of candidates as requisitioned for the
purpose of filling up the unfilled vacancies in each category.

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.

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.

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.

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.

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
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(22)

(23)

requirement/ abilities which may be necessary and prescribed by Competent
Authority i.e. Director General, GSI for performing the duties in the concerned
Services/Posts:

Code Physical Requirement
MF  Work performed by manipulating ( with fingers)
PP Work performed by pulling & pushing
L Work performed by lifting
KC  Work performed by kneeling and crouching
BN  Work performed by bending
S Work performed by sitting
ST  Work performed by standing
w Work performed by walking
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 -

RN E L=

FUNCTIONAL CLASSIFICATION

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

b. weakness of grip
BLA  both legs and both arms affected
OL  one leg affected (R or L) a. impaired reach
b. weakness of grip
c. ataxic
5. OA  onearm affected (R or L) a. impaired reach
b. weakness of grip
c. ataxic

W

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

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 Geophysicist 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.

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
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(24)

(25)

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

No person
(a)  who has entered into or contracted a marriage with a person having a spouse
living or

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

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

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

(S.B. DOVAL)
Deputy Secretary
APPENDIX -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 I - Interview/Personality Test of such candidates as may be called by the

Commission, carrying a maximum of 200 marks.
The following will be the subjects for the written examination, for selection to the post
of Geologist, Geophysicist and Chemist Group ‘A’ in GSI and Junior Hydro-geologist
(Scientist B"), Group 'A' for Central Ground Water Board.

Subject Duration  Maximum
Marks
(1) (2) (3)
1. General English (common for all 3 hrs 100
category)
Category — 1 For the post of Geologists
2. Geology Paper I: 3 hrs 200
3. Geology Paper 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 II: 3 hrs 200
4. Geophysics Paper I1I: 3 hrs 200
Category — 3 For the post of Chemists
2. Chemistry Paper I: 3 hrs 200
3. Chemistry Paper II: 3 hrs 200
4. Chemistry Paper III: 3 hrs 200
Category — 4 For the Post of Jr. Hydrogeologist
2. Geology Paper I 3 hrs 200
3. Geology Paper II 3 hrs 200

4. Hydrogeology 3 hrs 200




416

THE GAZETTE OF INDIA, MARCH 1, 2014 (PHALGUNA 10, 1935)  [PART I—Sec 1

10.

11.

12.

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.

THE EXAMINATION IN ALL THE SUBJECT WILL BE OF CONVENTIONAL
(ESSAY) TYPE

All Question Papers must be answered in English. The Question Papers will be set in
English only.

The standard and syllabus of the examination will be as shown in the Schedule to
Appendix - L.

Candidates must write the papers in their own hand in no circumstances they will be
allowed the help of the scribe to write answers for them.

The Commission have discretion to the qualifying marks in any or all the subjects of
the examination.

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

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

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

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.

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 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.
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(1) 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.

(2) GEOLOGY - PAPERI 200 Marks
Section A : Geomorphology and Remote Sensing.
Basic principles. Weathering and soils, Mass wasting. Influence of climate on processes.
Concept of erosion cycles. Geomorphology of fluvial tracts, arid zones, coastal regions,
‘Karst’ landscapes and glaciated ranges. Geomorphic mapping, slope analysis and drainage
basin analysis. Applications of geomorphology in mineral prospecting, civil engineering,
hydrology and environmental studies. Topographical maps. Geomorphology of India.
Concepts and principles of aerial photography and photogrammetry, satellite remote sensing
— data products and their interpretation. Digital image processing. Remotesensing in
landform and land use mapping, structural mapping, hydrogeological studies and mineral
exploration. Global and Indian Space Missions. Geographic Information System (GIS) —
principles and applications.
Section B : Structural Geology
Principles of geological mapping and map reading, projection diagrams. Stress strain
relationships of 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
and faulting. Time-relationship between crystallization and deformation. Unconformities and
basement-cover relations. Structural behaviour of igneous rocks, diapirs and salt domes.
Introduction to petrofabrics.
Section C : Geotectonics
Earth and the solar system, Meteorites and other extra-terrestrial materials, Planetary
evolution of the earth and its internal structure. Heterogeneity of the earth’s crust. Major
tectonic features of the Oceanic and Continental crust. Continental drift — geological and
geophysical evidence, mechanics, objections, present status. Gravity and magnetic anomalies
at Mid-ocean ridges, deep sea trenches, continental shield areas and mountain chains.
Palacomagnetism. Seafloor spreading and Plate Tectonics. Island arcs, Oceanic islands and
volcanic arcs. Isostasy, orogeny and epeirogeny. Seismic belts of the earth. Seismicity and
plate movements. Geodynamics of the Indian plate.
Section D : 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. Stratigraphy of the Palaeozoic, Mesozoic and Cenozoic
formations of India. Gondwana system and Gondwanaland. Rise of the Himalaya and
evolution of Siwalik basin. Deccan Volcanics. Quaternary Stratigraphy. Rock record,
palaeoclimates and palaecogeography.
Section E : Palaeontology
Fossil record and geological time-scale. Morphology and time-ranges of fossil groups.
Evolutionary changes in molluscs and mammals in geological time.Principles of evolution.
Use of species and genera of foraminifera and echinodermata in biostratigraphic correlation.
Siwalik vertebrate fauna and Gondwana flora, evidence of life in Precambrian times, different
microfossil groups and their distribution in India.

(3) GEOLOGY - PAPER II 200 Marks
Section A : Mineralogy
Physical, chemical and crystallographic characteristics of common rock forming silicate
mineral groups. Structural classification of silicates. Common minerals of igneous and
metamorphic rocks. Minerals of the carbonate, phosphate, sulphide and halide groups. Optical
properties of common rock forming silicate minerals, uniaxial and biaxial minerals. Extinction
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angles, pleochroism, birefringence of minerals and their relation with mineral composition.
Twinned crystals. Dispersion. Application of universal stage (4 axes/5 axes) in determining
optical properties.

Section B : Igneous and Metamorphic Petrology

Forms, textures and structures of igneous rocks. Silicate melt equilibria, binary and ternery
phase diagrams. Petrology and geotectonic evolution of granites, basalts, andesites and
alkaline rocks. Petrology of gabbros, kimberlites, anorthosites and carbonatites. Origin of
primary basic magmas. Textures and structures of metamorphic rocks. Regional and contact
metamorphism of pelitic and impure calcareous rocks. Mineral assemblages
equilibrium/Reaction textures and geo-thermo barometry. Experimental and thermodynamic
appraisal of metamorphic reactions. Characteristics of different grades and facies of
metamorphism. Metasomatism and granitization, migmatites. Plate tectonics and metamorphic
zones. Paired metamorphic belts.

Section C : Sedimentology

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 modelling 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. Structure contours and isopach maps. Section D :
Geochemistry

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. Elementary crystal chemistry and thermodynamics. Introduction
to isotope geochemistry. Geochemistry of hydrosphere, biosphere and atmosphere.
Geochemical cycle and principles of geochemical prospecting.

Section E : Environmental Geology

Concepts and principles. Natural hazards — preventive/precautionary measures — floods,
landslides, earthquakes, river and coastal erosion. Impact assessment of anthropogenic
activities such as urbanization, open cast mining and quarrying, river-valley projects, disposal
of industrial and radio-active waste, excess withdrawal of ground water, use of fertilizers,
dumping of ores, mine waste and fly-ash. Organic and inorganic contamination of ground
water and their remedial measures. Soil degradation and remedial measures. Environment
protection — legislative measures in India.

(4) 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 — 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. Changing patterns of mineral
consumption. National Mineral Policy. Mineral Concession Rules. Marine mineral resources
and Law of Sea.

Section B : Ore genesis

Ore deposits and ore minerals. Magmatic processes of mineralisation. Porphyry, skarn and
hydrothermal mineralisation. Fluid inclusion studies. Mineralisation associated with — (i)
ultramafic, mafic and acidic rocks, (ii) greenstone belts, (iii) komatiites, anorthosites and
kimberlites and (iv) submarine volcanism. Magmarelated mineralisation through geological
time. Stratiform and stratabound ores Ores and metamorphism — cause and effect relations.
Section C : Mineral exploration
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Methods of surface and subsurface exploration, prospecting for economic minerals — drilling,
sampling and assaying. Geophysical techniques — gravity, electrical, magnetic, airborne and
seismic. Geomorphological and remote sensing techniques. Geobotanical and geochemical
methods. Borehole logging and surveys for deviation.

Section D : Geology of fuels

Definition, origin of coal. Stratigraphy of coal measures. Fundamentals of coal petrology,
peat, lignite, bituminous and anthracite coal. Microscopic constituents of coal. Indian coal
deposits, diagenesis of organic materials.

Origin, migration and entrapment of natural hydrocarbons. Characters of source and reservoir
rocks. Structural, stratigraphic and mixed traps. 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. Nuclear waste disposal-
geological constraints.

Section E :Engineering Geology

Mechanical properties of rocks and soil. Geological investigations for river valley
projects — Dams and reservoirs, tunnels-type methods and problems. Bridges-types and
foundation problems. Shoreline engineering. Landslides- classification, causes, prevention and
rehabilitation. Concrete aggregates-sources, alkali-agregate reaction. Aseismic designing-
reismicity in India and earthquake-resistant structures. Problems of groundwater in
engineering projects. Geotechnical case studies of major projects in India.

(4) HYDROGEOLOGY 200 Marks

Section A : Origin, occurrence and distribution of water.

Origin of water : meteroric, juvenile, magmatic and sea waters. Hydrologic cycle :
precipitation, runoff, infiltration and evapotranspiration. Hydrographs,
subsurface movement and vertical distribution of groundwater, springs, Classification of
aquifers. concepts of drainage basin and groundwater basin. Hydrological properties of
rocks—specific yield, specific retention, porosity, hydraulic conductivity, transmissivity,
storage coefficient. Water table fluctuations—causative factors, concept of harometric and
tidal efficiencies. Water table contour maps. Classification of rocks with respect to their water
bearing characteristics. Hydrostratigraphic units. Groundwater provinces of India.
Hydrogeology of arid zones of India, wet lands.

Section B : Well hydraulics and well design

Theory of groundwater flow. Darcy's Law and its applications, determination of
permeability in laboratoryand in field. Types of wells, drilling methods, construction,
design, development and maintenance of wells, specific capacity and its determination.
Unconfined, confined steady, unsteady and radial flow conditions. Pumps tests—methods,
data analysis and interpretation for hydrogeologic boundaries. Evaluation of aquifer
parameters using Teim, Theis, Jacob and Walton methods. Groundwater modelling—
numerical and electrical models.

Section C : Groundwater chemistry

Groundwater quality—physical and chemical properties of water, quality criteria for
different uses, graphical presentation of water quality data, groundwater quality in different
provinces of India—problems of arsenic and fluoride. Saline water intrusion in coastal and
other aquifers and its prevention. Radioisotopes in hydrogeological studies. Groundwater
contamination.

Section D : Groundwater exploration
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Geological—Ilithological and structural mapping, fracture trace analysis. Hydrological—
lithological classification with respect of hydrologic properties. Hydraulic continuity in
relation to geologic structures. Location of springs Remote sensing—hydrogeomorphic
mapping of the terrain using different images of different satellite missions. lineament
mapping. Shallow groundwater potential zone mapping using statellite images. Surface
geophysical methods—seismic, gravity, geo-electrical and magnetic. Subsurface geophysical
methods—well logging for delineation of aquifers and estimation of water quality.

Section E : Groundwater problems and management

Groundwater problems related to foundation work, mining, canals and tunnels. Problems of
over exploitation and groundwater mining. Groundwater development in urban areas and rain
water harvesting. Artificial recharge methods. Groundwater problems in arid regions and
remediation. Groundwater balance and methods of estimation. Groundwater legislation.
Sustainability criteria and managing renewable and nonrenewable groundwater resources.

(2) 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, Vp/Vs 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.
¢. Mathematical 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,
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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. FEigen values and eigenvectors. Linear ordinary differential equations of
first & second order, Special functions (Hermite, Bessel, 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), O (3). Complex Variables, Beta,
Gamma functions and special functions, Laplace Transform & Fourier series, Fourier
Transforms, Introductory methods of Numerical analysis. Operators and their properties.

b. Thermodynamics and Statistical Physics:

Laws of thermodynamics and their consequences; Thermodynamic potentials, Maxwell
relations; Chemical potential, phase equilibria; Phase space, micro- and macrostates; Micro
canonical, canonical and grand-canonical ensembles and partition functions; Free Energy and
connection with thermodynamic quantities; First- and second-order phase transitions;
Classical and quantum statistics, ideal Fermi and Bose gases; Principle of detailed balance;
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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.

(3) GEOPHYSICS - PAPER II : 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



PART |I—Sec 1] THE GAZETTE OF INDIA, MARCH 1, 2014 (PHALGUNA 10, 1935) 423

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,
IGREF 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.C Resistivity method, fundamental laws, concept on natural
electric field, electrode configuration, choice of methods, Profiling, Vertical Electrical
Sounding.SP Method, Origin of SP, application of SP surveys, Origin of Induced Polarization,
Membrane and Electrode potential, time and frequency domains of measurement, IP,
chargeability, percent frequency effect and metal factor, dipole theory of IP, Application of IP
surveys for mineral exploration (disseminated sulphides). Electromagnetic methods/
Telluric/Magneto Telluric methods, Passive and Active source methods, Maxwell’s equations,
electromagnetic potential and wave equations, boundary conditions, long wave length
approximation, depth of penetration, amplitude and phase relations, real and imaginary
components, Principles of EM prospecting, various EM methods, Dip angle method, Turam
method, moving source-receiver methods-horizontal loop (Slingram) method, AFMAG, and
VLF methods, 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

d. 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
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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, Quadrupole splitting, magnetic field
effects, applications.
b. Nuclear and Particle Physics:
Basic nuclear properties: size, shape, charge distribution, spin and parity; Binding energy,
semi-empirical mass formula; Liquid drop model; Fission and fusion; Nature of the nuclear
force, form of nucleon-nucleon potential; Charge-independence and charge-symmetry of
nuclear forces; Isospin; Deuteron problem; Evidence of shell structure, single- particle shell
model, its validity and limitations; Rotational spectra; Elementary ideas of alpha, beta and
gamma decays and their selection rules; Nuclear reactions, reaction mechanisms, compound
nuclei and direct reactions; Classification of fundamental forces; Elementary particles (quarks,
baryons, mesons, leptons); Spin and parity assignments, isospin, strangeness; Gell-Mann-
Nishijima formula; C, P, and T invariance and applications of symmetry arguments to particle
reactions, parity non-conservation in weak interaction; Relativistic kinematics.
Crystalline and amorphous structure of matter; Different crystal systems, space groups;
methods of determination of crystal structure; X-ray diffraction, scanning and transmission
electron microscopes; Band theory of solids-conductors, insulators and semiconductors;
Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, para and
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and
applications; elementary ideas about high temperature superconductivity.
c. Electromagnetic Theory:
Electrostatics: Gauss’ Law and its applications; Laplace and Poisson equations, boundary
value problems; Magnetostatics: Biot-Savart law, Ampere's theorem, electromagnetic
induction; Maxwell's equations in free space and linear isotropic media; boundary conditions
on fields at interfaces; Scalar and vector potentials; Gauge invariance; Electromagnetic waves
in free space, dielectrics, and conductors; Reflection and refraction, polarization, Fresnel’s
Law, interference, coherence, and diffraction; Dispersion relations in plasma; Lorentz
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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. .

(4) 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,
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reduction to poles and equator, Improvement of signal to noise ratio, source and geophone
arrays as spatial filters. Earth as low pass filter.
d. Remote Sensing and GIS applications:
Fundamental concepts of remote sensing, electromagnetic radiation spectrum, energy-
frequency-wavelength relationship, Boltzman Law, Wien Law, electromagnetic energy and its
interactions in the atmosphere and with terrain features; elements of photographic systems,
reflectance and emittance, false color composites, remote sensing platforms, flight planning,
geosynchronous and sun synchronous orbits, sensors, resolution, parallax and vertical
exaggeration, relief displacement, mosaic, aerial photo interpretation and geological
application. Fundamentals of photogrammetry, satellite remote sensing, multi-spectral
scanners, thermal scanners, microwave remote sensing, fundamental of image processing and
interpretation for geological applications. Introduction to Geographic Information Systems
(GIS) spatial data structures, visualization and querying, spatial data analysis.

PART-B: 100 Marks
a. Solid State Physics:
Crystalline and amorphous structure of matter; Different crystal systems, space groups;
methods of determination of crystal structure; X-ray diffraction, scanning and transmission
electron microscopes; Band theory of solids-conductors, insulators and semiconductors;
Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, para 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, CO, 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 hebaviour 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
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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.
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(2) 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, 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 d"
configurations in octahedral, square planar and tetrahedral fields, crystal field stabilization
energy; pairing energy. Jahn- Teller distortion. Metal-ligand bonding, sigma and pi bonding in
octahedral complexes and their effects on the oxidation states of transitional metals . Orbital
and spin magnetic moments, spin only moments of and their correlation with effective
magnetic moments, d-d transitions; L-S coupling, spectroscopic ground states, selection rules
for electronic spectral transitions; spectro-chemical series of ligands; charge transfer spectra .
Acid-Base reactions
Acid-Base concept: Arrhenius concept, theory of solvent system, Bronsted-Lowry’s concept,
relative strength of acids, Pauling rules. Lewis concept. Acidbase equilibria in aqueous solution
and pH. Acid-base neutralisation curves; indicator, choice of indicators.
Precipitation and Redox Reactions:
Solubility product principle, common ion effect. Ion-electron method of balancing equation of
redox reaction. Standard redox potentials, Nernst equation. Influence on complex formation,
precipitation and change of pH on redox potentials; formal potential. Feasibility of a redox
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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], H2PtCl16, Na2[Fe(CN)SNO].

(3) CHEMISTRY PAPER-II (Physical Chemistry) :200 Marks
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
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constants. Law of corresponding state and significance of second virial coefficient. Boyle
temperature. Intermolecular forces.

Liquid state: physical properties of liquids and their measurements: surface tension and
viscosity

Solids: Nature of solid state, law of constancy of angles, concept of unit cell, different crystal
system, Bravais lattices, law of rational indices, Miller indices, symmetry elements in crystals.
X-ray diffraction, Bragg’s law, Laue’s method, powder method, radius ratio and packing in
crystals.

Thermodynamics:

Definition of thermodynamic terms. Thermodynamic functions and their differentials. Zeroth
law, First law and Second law of thermodynamics. Cyclic, reversible and irreversible
processes. Internal energy (U) and enthalpy (H); relation between Cp and Cv, calculation of w,
g, AU and AH 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-
Helmbholtz 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
Hoff's reaction isotherm. Equilibrium constant and standard Gibbs free energy change.
Definitions of Kp, K- and K,; van't Hoff's 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 aqueous solutions, application of
Ostwald's dilution law, ionization constants, ionic product of water, pH-scale, buffer solutions
and their pH values, buffer actions & buffer capacity; hydrolysis of salts.

Solutions of non-electrolytes: Colligative properties of solution, Raoult's Law, relative
lowering of vapor pressure, osmosis and osmotic pressure; elevation of boiling point and
depression of freezing point of solvents.

Chemical kinetics and catalysis:

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:
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Physisorption & Chemisorption, adsorption isotherms, Freundlich and Langmuir adsorption
isotherm, BET equation, surface area determination, heterogeneous catalysis; colloids,
electrical double layer and colloid stability, electro-kinetic phenomenon; elementary ideas
about soaps & detergents, micelles, emulsions.

Electrochemistry:

Conductance: cell constant, specific conductance and molar conductance. Kohlrausch's law of
independent migration of ions, ion conductance and ionic mobility. Equivalent and molar
conductance at infinite 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.

Photochemistry :

Frank-Condon principle and vibrational structure of electronic spectra. Bond dissociation and
principle of determination of dissociation energy. Decay of excited states by radiative and non-
radiative paths. Fluorescence and phosphorescence, Jablonsky diagram. Laws of
photochemistry: Grotthus-Draper law, Stark-Einstein law of photochemical equivalence and
Lambert-Beer’s law; quantum yield and its measurement for a photochemical process,
actinometry. Photostationary state. Photosensitized reactions. Kinetics of HI decomposition,
H2-Br2 reaction, dimerisation of anthracene.

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 (c-6*, n-c*, n-n* and n-r*), 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
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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.
(4) 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 Na,CO;, NaOH, Na,0,, K,S,07; Microwave
assisted digestion techniques(Only elementary idea)
Volumetric Analysis:
Equivalent weights, different types of solutions, Normal solutions, Molar solutions, and molal
solutions and their inter relations. Primary and secondary standard substances. principles of
different type of titrations-i) acid-base titration, ii) redox titration, iii) complexometric
titrations. Types of indicators — 1) acid-base, ii) redox iii) metal-ion indicators. Principles in
estimation of mixtures of NaHCOj; and Na,COj; (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 Iodometry, 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.
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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-AAS, 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 AAS. 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 AAS. Applications. Qualitative and
quantitative 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 quantitative 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) CaCO; , MgCO; in dolomite (ii) Fe,O;,
Al,O3, and TiO, in Bauxite.(iii) MnO and MnO, in Pyrolusite.

Analysis of Metal and Alloys: (i) Cu and Zn in Brass (ii) Cu, Zn, Fe, Mn, Al and Ni in Bronze
(>iii) Cr, Mn, Ni, and P in Steel (iv) Pb, Sb, Sn in type metal.

Analysis of petroleum and petroleum products:
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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-O system). Inductive effect, bond polarization
and bond polarizability, steric effect, steric inhibition of resonance. 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 saturatéd, 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,
allyl system, classfication of pericyclic reactions FMO approach, Woodwrd- Hoffman
correlation diagram method and perturbation of molecular (PMO) approach for the explanation
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of pericyclic reactions under thermal and photochemical conditions. Conrotatory and disotatory
motions (4n) and (4n+2).

Organic Reaction Mechanisms:

Addition Elimination Mechanisms: (a) Addition to carbon multiple bonds- hydrogenation of
double and triple bonds, hydroboration, birch reduction, Michael reaction, addition of oxygen
and N, (b) Addition to carbon-hetero atom multiple bonds: Mannich reaction,Reductions of
Carbonyl compounds, acids, esters, nitrites, addtion of Grignard reagents, Reformatsky
reaction, Tollen's reaction, Wittig reaction: (c) Elimination reactions: Stereochemistry of
eliminations in acyclic and cyclic systems, orientation in eliminations - Saytzeff and Hoffman
elimination.

Organic Spectroscopy:

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.

APPENDIX - II

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

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 in 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.

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.

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.

To be declared as fit for appointment to the post of Geologists, Geophysicists and
Chemists, a candidate must be in good mental and bodily health and free from any
physical defect likely to interfere with the efficient performance of the duties of the post
of Geologists, Geophysicists and Chemists.

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
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figures are considered most suitable as a guide in the examination of the candidates, if
there be any disproportion with regard to height weight and chest girth, the candidate
should be hospitalised for investigation and X-ray of the chest taken before the
candidates is declared fit or not fit by the Board.

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.

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.

The candidate will also be weighed and his weight recorded in kilogram; fraction of half

a kilogram should not be noted.

The candidate’s eye-sight will be tested in accordance with the following rules. The

result of each test will be recorded.

(1) General - The candidate’s eye will be submitted to a general examination directed to
the detection of any disease of abnormality. The candidate will be rejected if he
suffers squint from any is morbid conditions of eyes, eyelids of continuous
structure of such a sort as to render or are likely at a future date to render him
unfit for service.

(i1) Visual Acquity - The examination for determining the acuteness of vision includes
two tests one of the distant, the other for near vision. Each eye will be examined
separately.

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 or other medical authority 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 6/9 0.6 0.8
or or
6/6 6/12

Note - 1:  Total amount of Myopia (including the cylinder) shall not exceed 4,00D.
The total amount of Hypermetropia (including the cylinder) shall not
exceed 4,00D.

Note - 2:  Fundus Examination. Wherever possible fundus examination will be carried
out at the discretion of the Medical Board and result recorded.

Note -3: Colour Vision
(i) The testing of colour vision shall be essential.
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(i) 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 bellow
Higher Grade of Lower Grade of
Colour perception  Colour perception
1. Distance between the lamp 4.9 meters 4.9 meters
and candidate
2. Size of aperture 1.3 mm 1.3mm
3. Time of exposure 5 sec. 5 sec.

For the post of Geophysicist Group ‘A’ in Geological Survey of India, and

Jr. Hydrogeologists (Scientist B), Group A in Central Ground Water Board,

the medical standard in regard to colour perception and all other tests

relating to eyes will be of high order.

(iii) 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 edrige
green shall be considered quite dependable for testing colour vision
while either of the two tests may ordinarily be considered sufficient in
respect of the services concerned with road, rail and air traffic, it is
essential to carry out the lantern test. In doubtful cases where a
candidate fails to qualify when tested by only one of the tests both the
tests should be employed.

Note - 4:  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.

Note - 5: Night Blindness — Night blindness need not be tested as a routine but only in

Note - 6:

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 acquity 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. Candidates’
own statements should not always be relied upon but they should be given
due consideration.

(a) Ocular conditions other than visual acquity — Any organic disease or a
progressive reactive error which is likely to result in lowering the visual
acquity should be considered a disqualification.

(b) Trachoma - Trachoma unless complicates, shall not ordinarily be a cause
for disqualification.

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

(d) One eyed Persons — The employment of one-eyed individuals is not
recommended.

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.



438 THE GAZETTE OF INDIA, MARCH 1, 2014 (PHALGUNA 10, 1935) [PART |—SEc1

1.

ii) With subject over 25 years of age the general rule of 110 plus half the age seems
quite satisfactory.
N.B: As a general rule any systolic pressure over 140mm and diastolic over 90mm
should be regarded as suspicious and the candidates should be hospitalized by the
Board before giving their final opinion regarding the candidate’s fitness or
otherwise. The hospitalization report should indicate whether the rise in blood
pressure is of a transient nature due to excitement etc. or whether it is due to any
organic disease. In all such cases X-ray and electro-cardiographic examinations of
heart and blood urea clearance test should also be done as a routine. The final
decision as to the fitness or otherwise of a candidate will, however, rest with the
Medical Board only.
Method of taking Blood Pressure
The Mercury monometer type of instrument should be used as rule. The measurement
should not be taken within fifteen minutes of any exercise or excitement. Provided the
patient and particularly his arm is relaxed, he may be either lying or sitting. The arm is
supported comfortably at the patient’s side in a more or less horizontal position. The arm
should be freed from clothes to the shoulder. The cuff completely deflated, should be
applied with the middle of the rubber over the inner side of the arm and its lower edge an
inch or two above the bend elbow. The following turns of cloth bandage should spread
evenly over bag to avoid bulging during inflation.
The brachial artery is located by palpitation at the bend of the elbow and the stethoscope
is then applied slightly and centrally over it, below but not in contact with the cuff. The
cuff is inflated to about 200 mm. Hg and then slowly deflated. The level at which the
column stands when soft successive sounds are heard represents the systolic pressure.
When more air is allowed to escape the sounds will be heard to increase in intensity. The
level at which the well heard clear sounds change to soft muffled fading sounds
represents the diastolic pressure. The measurements should be taken in fairly brief period
of time as prolonged pressure of the cuff is irritating to the patient and will vitiate the
readings. Rechecking if necessary, should be done only few minutes after complete
deflation of the cuff. (Sometimes as the cuff is deflated sounds are heard a certain level:
they may disappear as pressure falls and re-appear at still lower level. This silent gap
may cause error in readings).

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 be 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
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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.
12. 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;

ey

@)

3)

“)

&)

(6)

@)

Marked or total
deafness in one ear
other ear being
normal

Perceptive deafness
in both ears in which
some improvement
is possible by a
hearing aid
Perforation of
tympanic membrane
of Central or
marginal type

Ears with Mastoid

cavity subnormal
one side/on both
sides.

Persistently
discharging ear

operated/un operated
Chronic
Inflammatory/allergi
¢ condition of nose
with or without bony
deformities of nasal
septum.

Chronic
Inflammatory
conditions of tonsils

Fit for non-technical job if the deafness is
up to 30 decibel in higher frequency

Fit in respect of both technical and non-
technical jobs if the deafness is up to 30
decibels in speech frequencies of 1000 to
4000.

®

(i)
(iii)
(@)

(i1)

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

Marginal or attic perforation in both

ears- Unfit

Central perforation in both ears-

Temporarily unfit.

Either ear normal hearing other ear,

mastoid cavity-fit for both technical

and non-technical jobs.

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

Temporarily unfit for both technical and

non-

@

(i1)

®
(ii)

technical jobs

A decision will be taken as per
circumstances of individual cases

If deviated nasal Septum if present
with symptoms temporarily unfit.

Chronic inflammatory conditions of
tonsils and or Larynx Fit.
Hoarseness of voice of severe degree
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and or larynx is present then Temporarily Unfit.
(8)  Benign or locally (i)  Benign tumors Temporarily Unfit.
malignant tumors of  (ii) Malignant Tumor Unfit.
the E.N. T.
©)] Otoscalrosis If the hearing is within 30 decibels after
operation or with the help of hearing aid-
Fit
(10) Congenital defect of (i) If not interfering with
ear, nose or throat functions- Fit
(i1) Stuttering of severe degree-
Unfit.
(iii)
(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;

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

(j) That there is not 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.

13. 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 Geophysicists

Examination.

The decision of the Chairman of the Central Standing Medical Board (conducting the

medical

be final.

examination of the concerned candidate) about the fitness of the candidate shall

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 are satisfied on the evidence produced before them of the
possibility of an error or judgment in the decision of the first Board it is open to
Government to allow an appeal to a second Board. Such evidence should be
submitted within one month of the date of the communication in which the
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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 a 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 Medical Board considered that a minor 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 considered 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 Boards’ opinion to this effect by the
appointing authority and when a cure has been affected it will be open to the authority
concerned to ask for another Medical Board.

In the case of 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 of 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) TN
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S0 XN

State your age and birth place L

(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 fainting attacks
rheumatism, appendicitis.

(¢) Any other disease or accident requiring confinement to bad and medical or surgical
treatment.

Have you suffered any form or nervousness due to overwork or any other cause?

Furnishing the following particulars concerning your family:

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

1 2 3 4 5 6 7 8

Have you been examined by a Medical Board before?

If answer to the above is ‘Yes’ please state that services/ posts you have examined for?
Who was the examining authority?

When and where was the Medical Board held? P PP UPUPI
Results of the Medical Board’s examination if communicated to you or if known
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 - I
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 ..........ccccevvveneenn.
Girth of Chest......................
(1) (After full inspiration) .................
(i) (After full expiration) .................
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Nownk

10.
11.
12.

13.

(2) Night blindness.....................
(3) Defect in colour vision .............
(4) Field of vision .......................
(5) Fundus Examination .........

(6) Visual Acquity ...
(7) Ability for stereoscopic vision.......

Acquity of Naked eye With glasses Strength of gasses

Vision Sph. eye Axis
Distant Vision
RE
LE
Near Vision
RE
LE
Hypermetropia
(Manifest)
RE
LE
Ears: Inspection ............ Hearing ........ Right Ear ..... Left Ear
Glands .........cooooiiiiiii
Condition of Teeth ..............

Respiratory System: Does physical examination reveal anything abnormal in the

respiratory organs? If yes, explain fully ...................
Circulation System .....................
(a) Heart and Organic lesions .............

Rate: Standing .....................
After hopping 25 times ..............
2 minutes after hopping ..............
(b) Blood Pressure:
Systolic......... Diastolic ............
Abdomen: Girth ...
Tenderness ........o.euiuiiiiiniiiiiii i
Hernia .......ooiiiiii
(a) Palpabic Liver ..............c.coooiiiiiiiii. Spleen
Kidneys .....cooooveviiiiiniiiiiin. Tumours
(b) Haemorrhoids ........................... Fistula

Nervous System: Indications if nervous or mental disabilities .............

Loco Motor System: Any abnormality ...............c.ceoeeee

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

Urine analysis:
(a) Physical appearance.............c.cooeviiiiinin..
(D) SP-Gr. e
(c) Albumen ...........ooiiiiiiiiiiiii i
() SUEAr oo
() CaStS tiuttiie e
() CellS o

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
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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

15.

1.

qualified for the efficient and continuous discharge of his duties and for which of them is
he considered unfit? ...
Is the candidate fit for FIELD SERVICE ?
Note I: The Board should record their findings under one of the following three
categories:
1) Fit oo
(ii) Unfiton accountof ...,
(iii) Temporarily unfit on account of .................c.oooeaee.

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:
Signature
Chairman/ Member/ Member
Seal of the Medical Board

PROFORMA-IT
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............cceeveviiiiiiiiiiniiiniiiiic e

Place:
Date
Signature
Chairman
Member
Member
Seat of the Medical

Board
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APPENDIX- IIT

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:

SI.  Name & Designation of the Post Revised Pay Scale
No. Pay Band Grade Pay
1. Geologist PB - 3: Rs. 15,600 - 39,100 Rs. 5,400
2. Senior Geologist PB - 3: Rs. 15,600 - 39,100 Rs. 6,600
3. Superintending Geologist PB - 3: Rs. 15,600 - 39,100 Rs. 7,600
4. Director (Geology) PB - 4: Rs. 37,400 - 67,000 Rs. 8,700
5. Deputy Director General PB - 4: Rs. 37,400 - 67,000 Rs. 10,000
6. (Geology) PB - 4: Rs. 67,000 -79,000 Increment
Additional Director General @3% per
(Geology) annum
SI.  Name & Designation of the Post Revised Pay Scale
No. Pay Band Grade Pay
1. Geophysicist PB - 3: Rs. 15,600 - 39,100 Rs. 5,400
2. Senior Geophysicist PB - 3: Rs. 15,600 - 39,100 Rs. 6,600
3. Superintending Geophysicist PB - 3: Rs. 15,600 - 39,100  Rs. 7,600
4. Director (Geophysics) PB - 4: Rs. 37,400 - 67,000 Rs. 8,700
5. Deputy Director General PB - 4: Rs. 37,400 - 67,000  Rs. 10,000
(Geophysics)
6. Additional Director General PB —4: Rs. 67,000 -79,000 Increment
(Geophysics) @3% per
annum
Sl.  Name & Designation of the Post Revised Pay Scale
No. Pay Band Grade Pay
1. Chemist PB - 3:Rs. 15,600 - 39,100  Rs. 5,400
2. Senior Chemist PB - 3: Rs. 15,600 - 39,100 Rs. 6,600
3. Superintending Chemist PB - 3: Rs. 15,600 - 39,100 Rs. 7,600
4. Director (Chemistry) PB - 4: Rs. 37,400 - 67,000 Rs. 8,700
5. Deputy Director General PB - 4: Rs. 37,400 - 67,000 Rs. 10,000
(Chemistry)

(d) Promotions to the higher grade of post 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 :—
SL. Name/Designation of the Post Pre-revised Pay Scale Revised Pay Scale
No. Pay Band
Grade Pay
1. Scientist 'B' (Jr. Hg.) Rs.8,000-275-13,500/- PB-3: Rs. 15,600—39,100/-  Rs. 5,400/-
2 Scientist 'C' (Sr. Hg.) Rs.10,000-325-15,200/-.  PB-3: Rs. 15,600—39,100/- Rs. 6,600/-
3 Scientist D' Rs.12,000-375-16,500/-.  PB-3: Rs. 15,600—39,100/- Rs. 7,600/-
4. Regional Director Rs.14,300-400-18,300/-  PB-4: Rs. 37,400—67,000/- Rs. 8,700/-
5 Member Rs.18,400-500-22,400/-.  PB-4: Rs.37,400—67,000/- Rs.10,000/-
6 Chairman Rs. 22,400-525-24,500/-.  PB-4: Rs. 67,000 NIL

(annual increment @3%)—79,000/-

(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.

(S.B. Doval)
Deputy Secretary

Hgul fHeeer gNI, WRd WK HEUTO™, TA.SEE. Wwieee 4 Hisd
T EEQNE IEREED feeett =R TeRTIRI, 2014

PRINIED BY DRECIORATE OF PRINING AT GOVERNMENT OF INDIA PRESS,
N.LT. FARIDABAD AND PUBLISHED BY THE CONTROLLER OF PUBLICATIONS, DELHI, 2014

www.dop.nic.in

DOPGIPF—[PART I-SEC.1]—120 Copies



