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I —@vs 1
[PART I—SECTION 1]
[ (&0 HTeTT ! BIgH?) HRA WHR H WAl SR Isqad =Ararerd gRI SR &t
T fafuax frami, faframt, sneeil aen Gehedl @ weifea stfergaamd]
[Notifications relating to Non-Statutory Rules, Regulations, OrdersAnd

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

QG HATAI

73 ool faTTe 6 HRa¥) 2016
|ftfera —d=ie SR fasi e, 2016

H. 4/2/2014—FMI——ARAI IS FdeTor H A=, by, IQIAdal (SIEgd, Jdaer Sl 998
F Ual) AR STl AT FAT | DTS T, (@S1e 9) 9 F Ul B WA @ foly @ Al war AN
SR IR &1 ST aTell Getl fraifirar qierr @ Fradell AdaRer & SHaN & fog gatlRid & SRl & |

(1) 2o —1
G HAG & Hdg BRI RAR YIsne Tdeor § 39 wel gRT R S a7l U_l &l fIavor 39 UaR &
US BT AWM dED, IR 3R AR
kS LR D
ERELIE] . dii—3: . 15,600—39,100, ¥ I 5400 Afed
Har C () M HATE, e ATe a1 9 P IE, 2010
(i) AR A= |dervr HIfdeiag war Ig ‘& M, 2013
(iii) R ARG FAeTT IS AT 9E B 9, 2013
Syof) —II

DA Volel A8, ST el AR HATd, IR IRER & U AR BRITerd 2, # 39 Wl & Argd | W
ST dTel UGl & fdarvr 39 UaR o

g &1 A : BITS STAfASTT (I o)

e 5 e P

GLEGIDT : Wd—3: %. 15,600—39,100, IS I 5,400 IAfed
[T : (i) D=1 Volel d1S, DS el |aTg

@) arefl IuRTE afdia e, Pifdefds, IA™Te 3R Tenfasl Ul R =g+ gg Wel < Fahd ©
IfE 98 39 Hey # I8l yHIRia By T 9l F7dl dor §g | |aT SRART & ASgE §RT ORI ®1 A9 &
JFAR Med Bi | orwefl forae forRgd wRlem S<ivl @) off ok /9 R 9Rd o= wderor § sd=ie,
PITIHIAE, SRS SR SIeRfaerl Ul WR =99 g faR fbar S 8, & fawga smdes wH H dagar R fafey
TP AMILAD fAaROT IR B BT |
fey e () SHieaR g1 fOwga ofdes wud # SR 18 aRiamel H uRaed /uRads &) daell fhdl W orgRie
UR SN T &7 T8l faar S |

eIy &g (i) A, Pifdalids XA 3R Sd AdET H3ed & 998 ‘b ar H cbmbd \ﬂd'j\IClSIHI (aemren
) yal & o aaa § Argdr gE S9a HH Sd g Idd Al H Rl T aRigamell dem RiRpAr
DI WA & AR € Y&l b o syrafed fbar sme |
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()

VIRAR] ASTG Fderor 3 saeie, Pifaeidg 3R TRFE SR Sd | #3el & Sws1d Joid]

IS H A8 @ WAl § BT ST gqauwemqﬁmﬁwﬁvm?sﬂwwﬁsﬁm?ﬁﬁﬁmaﬁmﬁﬁ
mmﬂmaﬁmﬂﬁﬁvﬁﬁ%aﬁml IWRIET IRIeT B %{ﬁﬁﬁlﬁ/ﬁmﬁﬁlﬁ *j\CIsIIHCb 'j\HIIGCbICld

IAAE R el A A $ g P AT H BT STenfagr @ie @) usi H g S, SRy
SR, 3 fUsS! Sl dor wRRe wu ¥ e Sofl & IHIGARI & JIREV WRPR gRT FuiRa wu H by

SIS |

~

—_

o

)
5)
)
)

—~

7

49Z24d3

IuYad TRIET B TRV & AR TR I SHIGIRI BT 3RQATS WU A TSR {HAT ST |
TN §RT I8 WRIeTT 39 i & uRfRme—1 # fuiRa Ofa & smafora @ smefy |
e e IR Bl BR, T8 AN g1 MReEd faar Sirom (S 6 smanT gt gfua fear )
PIS IFIGIR AT -

AR BT ARTRS 21, 7

TS B IS 8L, AT

YT B UG 8, AT

IRA H IR 491 & 3-7@ W 01 SIaN, 1962 W UBS WIRA 3771 gl foreaci wRomeft &1, A1

IRA ¥ R A & RIe W Ui, 91, Sield], DI, SIS, AITh A0 M GO, gdi
JATDBT < AT AT, FATET, SR, SRR A7 f3Fa=md 3 gasi= dR M1 3N Held: AR Afh 8l |

gerd IWgE I (@), (M), (@) AR (8) W HIRT IFNGARI Bl FARBGR -1 ISl FHAO—UF T&H
forar 2|

o1 SHIGaR & A1el H UTEAT JHIVT RIS B S WRIET H U AT S wehan © fbg S9
YR IdTa dae T 3T ST Fdhal & e WRd ARGR RIS 3MMa%Id qIadl JHO—95 SIRI PR
fem T &)

g, A
ARA AR, WH FAe & Adg DR, WRAI did FaeoT § qdsniied, qHifdaiag ik
AR (FE ‘F) Y&l & foy wen maifog fhy S arel 99 & S9al "1E @1 Ugell and dl

gATH 21 Y BT B gHT 8, fbg 32 9Y P 7 AT B (AATT 01 SIAAN, 2016 BI) AT SHBT ST
02 FaRl, 1984 | U4 TAT 01 SIal, 1995 & UZATd + B3l &I |

S W HAT & SR BT, $id Yol gl H BiTS STeae (dsne d) WE @
gl & fory odien Smaifora fhu ST aret a9 @ STa”) A8 @1 Ugell ag 3fIfq 01 STaN], 2016 &l
gATH 21 9 BT B BT &, fbg 35 T BT 71 3N &1 (@Fid aruefi 1 ST 2 Sa), 1981 & qd T 1
SR, 1995 & qT€ 7 g3l &) |

FIAT & < SFIGAR I8 gHEd o of f% 7 Sudad ug e forg 9 omdeT R @ E, B
fore amy A ddeft st @ g7 ad |
I B FHAR - afdfq Bfem—1 # el fowmr § i @ qen sfem— & aftia aaed usf &
fo e oxar &, @1 SIS "l § SHURI Y WA H IMAHAH 7 g6 B B & AT |

BIcTH—1 BITH—2

ARG A FeTor () IS A8 &
(ii) PIfI®Ig T ‘&
(iii) AT g P
D old dre @) BTG SIS TG P’

™

fafed (Suw) o g AHr 4 AR B & SeE
() e SHfiearR FgYfHd S 1er@r ST-Ifed SISl &l 81, df Af¥ehdd 5 99 deb

(i) o fUBs S & I SHIGART & IAHTH 3 9§ Thb, ST VA IHNGAR] & oIy A REAT Bl
9 & U 8




I [-EUE 1] ARA &1 TI9H, BT 6, 2016 (AT 17, 1937) 147

(i) U SHEICIR & AHA H R 01 TN, 1980 W 31 AR 1989 dF @ HIa@e & QRM
WIRUAAT S7] Ud IR I H Afard fhar g, &1 if¥wad 5 af a®

(iv) =g <o & A HEy H A7 AU &F H Wil BRAs & R [AhelT gY e $Hd R
W&y fHad gU e Qa1 & BIfdl & AH | STfdHdd 5 a¥

(v) O vga Al (@ T STrRIRal deim STuTddTel SHIeH UTa SIfdBIRal, maTddTei
AT HHIYE, MTBTAT AT HHIYE W BRIl Afed) 7 ugell SFaNl 2016 6 HH A HA
5 99 BT AT B AR S (1) HIMEAR AT AT & YR IR g@R AT (i) VP a1 9 g aIRIRS
JUIAT AT (iii) IMETHAT & PHROT HIIGT 9 BHR 3 BRI F HIIGad 7 8 IR 3 BRI A
PRIGIA & FHUT TR HIYad gV 2 (79 9 1 |fmfod € R sriera ugell S9aw), 2016

e Y & 3R TR BT 8) I A ¥ AfdBdH 5 9¥ qH

(vi) SIUTABTNT HHITE STABTRAT / STeddblel= al HHINE U AfBIRAT & At H Mfdan 5 9y
DI RIS G Ugell STaR), 2016 TP T BR ol &, AR ! FYRe 5 a9 I 1t qer8 T8
B T Fa Ael # &l #Aed Ud JHO-UF IR Rl @ f 9 fafde e @ forg smdes
IR G & JAT T B W YRR FT I O R P ARG F A9 A8 B Afed R S
PRIMR | gad far S |

(vii) 3fcd, 7@ TR vd TRIRS wu ¥ e (Awati) afhdl & foy srfteas 10 av |

feuofi— () syl i/ SHonfa dor o= fUes! onfa 9 Hatd SHiearl Sl FrE 8(@) & bl Esl Jor
Jagd JFP], TR 1 FER H A B arel TNIREG WU | 3fem @ftnal anfe @1 S # e g
ST ST @ ST o aTell HerRll oy I B W wRA @ 37w BT |

feqofi—(ii) agd e T ST @RFAT R AL BFT TR T—aHg R 91 SRR qaud S (Rafae dar
# g ISR qA1 U<) M 1979 @ e qaqd dfE & wu # g fasar s 2

fewmof—(iii) wHeE U AHTRAT / STcUdBTel= T HARM U< JHINAT Afed TH dqd A qoO HHIEH
fdeIRal |fed U agd dFe T HHeE AfeN S WY & S RY TR Wardd 8¢ 8, 9o ad
8(En)(v) T (vi) & o1efi oy A # B & &1 S |

feaofi— (iv) Swad fram 8@)(vi) & 3idvd Mg # B & ISl & dave YNNG HU ¥ e IHEAR! & Fgfh
TG T UM AT SIUT 59 98 (BR$R AT FRE et S W Al ) §RT IRING IR0 &
96 IR N ANIRG w9 ¥ [AewaiT SHiearl & fay smdfeq wafa wamwii /ugi & forg fafza
TRIRG qen fRIfeeia AFcel @ el & Q1 &l 7 |

B DI TS FaARIBI BT BT BR MY AHAT H IS W B &l &I Sl Hebell |

JRNT 98 O $ dRIG AFCT & I Afggheled a1 Aredfde fened st & yEo—ud # fedl wRd
fqeafqeneaa grRT Afgqgeler & THGE A Y yAo—u3 ol favafderad grr srRie Afdges@ & ufsiemsil 4 as
DI S B AT I I}V DI [Avafdene & wgfad wieRT g_1 wiora far W 81| S SRIGAR STaak ArRafid
DI e AT FHBE STV PR gD & 8 Seock HEAHD YIS AT AHBET I B FH-US DI YA / Fedriud
T IR HR DT 7 |

IR B FIY H Pl 3 WIS JAT SIUH, UF—TF, TR 9 qa1 & Afo@l 4 U o el dg
IEROT AT el B |

IR & §H W H MY gU A THole /Ieadx AAffes URIen JAoT—ua araiel & i Sudad dafodd
YA AfeAferd E |

fegufi— (1) SHICaR I8 «od W & MNT SHITIR @ S O &1 TR &I WIHR BT Sifdh SHS ATdeH
T URdd R D ARG B AR /Seaay Wl FHO—uF § A1 FHdbe e FHo-ud H qof
IR s 91 IHH TR & [T SFRIY WR Pls AR ferar Wier T8l fHar Sme |

femofi— 2) SEIGIR I8 W Alc WX of & S gRT {5 wenm 7 yawr & fog & 7€ O @ ARG Uh IR o g
H TS PR o B I8 SHH AN R (BT are o werm d fdl ff HRoT § gRece $RA @l Al
TE1 Bl |
Ry e () 59 SHicaR @ SwRad a9 8() & it oy W1 # g & il wlenm # udwr e w4 @,
IS IFNGAR) E PR A S AR e U Wold @ 916 98 Ui 9§ Ugel a1 N 9 @
qE |AT W AN UF T AT § IMAT fA9RT / SRiterd §RT SHS! Wa1g F91 - o1 oIl 2 | g
AT B B 915 A B! HAT AT U I Bl 1 Ol & o I8 Ui a1 297 |
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(i) I SRNGAR AU fIET BT AUAT IMIST UF WA PR o & d1g b 3= R / ot &t
RIFIART B SIdT 2 98 S99 Ug(Uel) &g fawriy omy el Rargd orex afaaifar § affera
BF ®BI UTE BN RaT UE 98 MR 7 89 R IEdl 99 b SEaT ded ud fafdad
e Afed SHa o fa9NT gRT enif¥a v faar mm &)

(9) JAqH Neaforew Fgan

@ IRAR A wderor # Jaene 998 ‘& & foy

Wﬁaﬁmwﬁaﬁmzﬁﬁﬂﬁmliﬂmawlmdﬁwﬁmwaww%ﬁﬂﬂwm
Terfie fers dverd feaferey SERAURIRIL =™, 1956 (1956 T 3) @I URT 3 & IfqIa AFg fJedfdernery &
w0 H 9ifg e e deen | ';I\Clsillﬂcr> faem ar «jfa=m A1 srgga 'jJCISIH IR SRR ISt 3T=ayor AT
svﬁﬁtlﬁ *qullﬂ T wgel Yfde ar gedl fd fasm 3R FHTE gdgT A1 AR A9 3R T & g A1 ugifordH
A= A1 USRI S=yoT A7 RATIT IT e Arenfira a1 spifs drenfiiel § arex &l &1 8, ura 8|

(ii) AR aTd ¥ Plfadidg T & & oy

BﬂﬂwmﬁwﬁWmmﬁWZEWWWwTﬁﬁﬁwﬁmwawﬁwﬁmm
I AN AW, 1956 & i AFe fawdfdene & wu # aifvd fa=i Rieor e & Wifdd a1 ggad
Aifqer ar qiifaer a1 wafed (Tayor quifas)) a1 sgugad qfasm ar agst quifae), sgugdad quifad (o) o
THUERY R T 8

(i) R AAIS AT H WAL G B D oY

SRIEaR R IRd § §9g a1 I faue wvsa & {60 s gr1 i fawafdenery a1 feafderey
IS SR SR, 1956 (1956 HT 3) B &RT 3 & AT AT Ag [Ieafdened 4 SR (RFR-E) I TS
BAET ((TIIYA M) AT THTdchd DiRg (AevvTde IaH) H THE aR o &1

(v) = oI dre H ST STenfasr (@sne 9 ) 99 F @ oy

@)  aweft 9 WRd # d9e 1 I AU wved & fE e g1 wenfud fawafderers A fawafiene
IS AN ATAFTTH, 1956 (1956 BT 3) B ORT 3 & IicHId GINT AMG fARafdenery | fdsma @ JgurID
Ya= a1 wgel JfasE H FaeeR (S R forn B |

(@) A=l o faeafdened o Sienfas™ # waer 837 |

A deg oy § 9rer 5t &1 g w=rar ura favafaere 9@ Wide @ 91e HideaR (I 9 8 S
=ATH T gl BT AA BT B TS 9T AHIDB UTGAHH B AT PIg T UTGTHA |

(@) S IREaR S Ut aftta @si () 9 (v) ¥ faffde <maw dfde araar a1 eifts e #
Afeaferd gg & N Sl o R 9 A d o & qen # wfnfad @9 @ forg oA @ oo, afes 9 uRemm @t
I e A S 7, W qeT H gaw & oy fded wR Wavd 2 &R Ul Rerfy § A ia 9¥ @1 odienm # SHd yaw
Jrfom B8R iR S aftfa () & (iv) el # fafafdse <gAdaq Afdre dradr ura & @ teaedi= grm |

@) S faew Amal S et 7 3w e | IR sEwar ura FE @ § M S Uty Hiffd aR
Fhdl © T S AT WRARIT gRT G UNIEY I DI 8l AN B fAqpgar wier wR &1 oy ag ax
araeft BT oe # gaer fear S Addr 2

() U IRNGAR Sl AT 3f6dh o, ofidbd SHd UK Sudth @i (i), (i) T (i) ¥ fAfHfde arex
et feft facelt faeafdenera &1 81, O SReR - WG U&™ &1 81, BT W IMRRT §RT 39 W&l 3 Ja9r fdar 51 Havar
=

(10) W SFIGARI &I AT &1 Aifew # fAfed godb &1 YIId= 1aed H=A1 A1y |

(11) 9 91 IFICAR Sl U8 ¥ & WAN AB H AMEHRAG I e W FHAR H FaR R AT
T BRI ¥ AT BRI JAIAId HHATRAT AT ST ASI+d Il § BRI & S© I8 add (QISICld) TRd Bl
g f6 S2F faRead wu 9 oo Fraferd /T & ga &1 gfoa ax fan & & S 39 wlen & fou emaes
forar 2 |

SHICIRI BT &9 g1 a1y fo e AT &7 S e W S Sad URIT & ol 3fdeT &R+ / TRIeT
H 99 & Hay H ey Ubd 8Y Dlg U HeAdl § Al ISP AT BT O Fhdl © | SAD] IHNGAR & Bl Sl
eI

(12) e # doq @ for IFIGaR @SS UUF &I ISR B aAT IAD! ISl a1 AT & IR H
AT &1 FAvfa &ifost grm




I [-EUE 1] ARA &1 TI9H, BT 6, 2016 (AT 17, 1937) 149

e H JATIET PR Tl SRIGAR I8 GARAT IR of 6 9 wWem § yawr ur & forg urEar @ w4 e g
PR © | W B I W WRI, [59a forg Rt 7 S5 gder faar € srenid faRad oiiel den |recpR uliem H ST
TRl QUId: 3ff~dH BRI AT S1ab FRIfRT uraar @ erdl &l QX1 &3 R SR 86T | Afe falRad a_iem e e
W & Ugel AT 916 H T B R I8 YR O & fb I U & el el Bl GRT A8l bR Al SMART §IRT
WIS & oY Id] IRNGART RE BR & SIQl |

(13) A N SElCaR @1 W § 99 d@ q8 9o e S W9 dd B S9d U MART @l Hae
O T 8|

(1a) 597 emeft /SPfIgaR w—

() fH=d ) gBR | o T / SRt @ forg \weds ura fovar & ererar

(i) M IEABR TRIET &1 7§ 3rerar

(i) fo=ft o0 =fth 9 ©eH ®U A HR HIAT & @l

(iv) SITell SIS A1 U STl A [y €, fH 9T wRasd g1 sidn

(v) 3¢ dacde Ry & arerdr fbe Ageayel deg @1 fyurar &), rrar

(vi) e H INNEAR & Hew H fHT iR ar srgfe Al B HeRT o 81 steran
(vii) RIeT & SR ST A BT JANT fhar 8l ferar

(viil) STR—GRABISN H T qcl Tl 81 SiT b fetlel AT9T H 3ferar 377s 3R Bl 81 72l
(ix) e waq # fHN N gHR gHdER fhar g serar

x) e TEm & fou MmN gRT fged wHeIRIl B W far @ srEr o= fedl e @ '
UgaTS B 3FerdT

(xi) TET & IR HESA B/ USR AT A B TAR S goldgi=h SUBROT AT I AT FaAR I B
w0 H TN f6U S Fa dTel {31 SUSBROT BT WART HRA §Y AT MU YT I UTAT AT BT, 3ferT

(xii) Al argedl IF@T e H WA B & ol Uewd Uaer Wm0 Al ¥ A T Srgawl @ Bl 9 geR
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IHIRSARTSE SHTASE ¥c; IAIAEe 3R Hafdd 3d JaN Ual: UdeiRAIge, gullarse, IISE, Heelge, HelliHIse,
&R, A8, AR §¥Tee, AN I8, NG HA8e, Thelld Hsc 3R BFIdEe; dEFcse: Affhalerse ¢ |

USISI 3fEet: AT &3 SaTgd—aIe a¥Tee—dalfecial (Gl ¢u dreifear 71 Sifen); tRaer 9
TG gRdes URAR, THARAMMS 3adegd, ReR Sl URER | UeelFd: YRA & dEMICere iR &R ot U, Tl
JUTE "Il THaflIRd—efTelfeSa—3iifharese |

e T Brafae A I iR ufshamd

RO Td FAGId: SRR & JhR AR I9a I gedh; HraidRd i & MR @i, hles Jefo,
AT HIITIRS ] BT WAfeld! aDHROT; BRIARS FATol 3R HAGTOl SRIAY | HRACRET & JATd: Wierel el &
TRUT NG 3R YTHR IRIANHVT;, YReshA 9 Yed HH HraiaRvl, TRy g9rae fawuor ok g foeeelianr 9
At 99Ee; dRAaRe  ufafharg, difcae A ok dHae @Rl @1 qe—a™ I @t el @
IrgaRer / ufafehar gamae SR ﬂfcleﬁ?J RS | prRaaRe gfafhaet & uraifie 7 SEael THeR); drRIiaRe
gfafhamell 3 gai &1 qfAdT | SRR UHR IR Sdre: ufelfed Al &1 sffdafers o dui SRR | R
aﬁmﬂﬁ?ﬁmmwaﬁaw ME, WW%WWQHWW
Iferasd A iR AT &1 wrafaver | fdRer vd w9 d # SrafaRen: wie fadafat ik sraaRe ufear;
JeTcHS BRIARG dfehil, MEHEThedld 3R YFelld HeThedid U, HHGR HRATGRY (41 Td YU HIATARY);
AT |

gUs H: 3[auTe fasi

TGl BT SETH & AT THUAH, AT g91a¢, HHad, Afgad MR ererold gl &1 e | &
JATHR DI TRATET AU 3R AR | ‘BTggISIoldd’ & ded | WrIfie EREY, JRERT [ageror | Sig Sifvd iR rErif+e
FAATEI AYFH | JFaTErd AfaRv R Aeroll | Wsl, IR Fal iR AT sraare & fou Afsa daeroh | fadafat
AR e | Jrgardy IR &1 arffavor ok gRMI YRA @) sravrdi IR | Thia JraTds | Yohurd Td |ad
TIR®T | GIo7 faeeivor & IRy IR 2fi | Ted (WR) TR R FHRefeldT =T Ao |

Gus §: UAIARYT YA SR WHiid MUy

TTROT (IS BI AT FALRON— FHG IR, K] IRl 3R I | AT GATGRT UG STeldry | TAlaed
T | W BTSE T | NS efoTeT— %ﬁﬂlﬁﬁ%ﬂﬂawﬁw—ﬂm‘dl aTRReraT YUTTell &1 STaeroN | gedl &l
g aIiRRerfae! gonferai—«iffe @ STeily | J e ugferer fagm & w5y 4| 9y T, g T A, gd 3R
JURME AR & BRI IA~ UGy | W@T{ q eﬂ?R‘rl@T{ A TRy @y Heedl SRaq | g+, |qcic| M,
T | 3TNl 3R AT srufdre &1 fFRaTeaRvr, Wb | erger gafaren, udeq, @ie usmav, <o uied
g 3 Wl & Sl (e, Raece, v oegge | i diferdrell & e @4, @ S Farll, §id 7 W) e
I9Tg | & WR— ?ﬂiﬁ'q AT, W AR, HIATE / A1g THATHRT Tebrileb—ATITANY el THATDROT Y3, Fea Tdelell
R TATHROT I, AR THATHROT I, AIGH AFICNIT USR], AlCHCH (¥da:) ﬁ?b‘lé?l ferfir g H\Fﬂﬁb_*[
@ qE-9E, WIhd, fgdre wisard, qedied, smuR—@r  Jfids] e, difad,  Sifdd,  |iRGias,
arTSTh—3fe—afRved | &var 3MemRd fAhde IS I geMI—aRhRe aHd—A8dN e STaIT—aATeT
JmeTRa Arer fFmf—aiefie Yoifoai | daa fAeraets aemr fFHfv—gafarefia gega #§ SHemsud &1 IguanT |
AR ¥ qATaROT B |

IR 3R RAGIA: PP MISTU—STARIHS / USR] AEF—a1g, Faa, @Y, L T T IRE |
Hul 1 AR, IR o ot | Fifadafier ok qmy iRed qedia | '{cﬁqiﬂlqdl AFRE AR HRAT| Qe g
g 3@afd yafarefia qRReMAl # YU e &7 99d | FEed 1 I, 991 el adhdrdl AR JeHEl B
BRU | g9 IFA IR HIHD usofiror | T REH, S HROT AR AATh AU BT FRFT JoIr Hebe
e |
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I — g 99 T3 200 3HH
WU & AR Wfol (e @ik @fet srefeme

IRA & grgaa el @1 IuRerfy gd faeRor — omeR arg, die, Ao, TegHiad, Hiftem, e, ol 397,
Aiclles | 9RA & IR difcasd eg — €1, ASdl, TRREM, d_ised, Roogd, Itige, tuerse 3R IRe | Hedam
R, STd a9 98 i, $id, Sd¥e, Uwel, RR[Ae 7 Wde Sarl & W 89 dTel 3vey e Ud afeio | ¥a+ f=Hior
TR | BIRBIHRISE [MaT | wlawR (e, o9 qa1 Wiiel | |rlke, fddemrasd iR aaede @ie | ditas aRgw o
G ST § IRA &1 WR | ISl STEET & derd! HOMferdi | Juaumel aifferer, e @frer i | i
Gfer Rargd oM | 9s) @i e J9meE R 995 & FF |

QU W: YLD Il AR e
D FETT 3iR 3R WIS | WISl &1 gy Ufsharg | uifhd], i iR Sdl ddiy @ieiet | g a9

g | (1) ifcrifhe, #fhe ok sreiiad ¥al, (2) I W ufeweil, (3) HMfedN, T=IkTEeH 3R fhavarsed
TAT (4) 31T AFRR SARATGE] & A1 FSTAISl Wiro | AAS Bl §RT 49 Had Wiiod | WRd w3
WIRAdE WS | WS Ud BIRITIRI—GRYN AR 9419 Fae | €1 S AR @S i |

s iR piife # ofawdra — gl & Ifaa] derol @ aren | sa=fe qen sifae) srieel @
AT | AT SR ITawer e — ifde Rl & ffa=] TeR; Toea, gaar, g, YHUR — 39D R-I:g{lﬁ 3R
IFTIRANT | I Bies uRare — A= UdR & deror, e T e FdeTor, HIHTslelT 3R ATSFST ddeild, FdeTor
BT YA, PIfID! el & IRl | qHIfaa! Al &1 srguimT—enafers pilfad), oreg ey, sriat
Tﬁﬁ’cﬁl S GUREIRERRIRDIE HTtﬁTrs‘ AT BT gl«gcmw qHiferasT, iy, TR o <ot fawRE, Ry
FRIF® gcd, SFIRYYT &I TERTS | UDHIdhd qHife! afafermi—piifaa o il § sreqsedr, qHifdd! qderor & AT
fREior qorr foreme |

GUS T WSl g0l

HareE, Red gRmeTg; Seml # wfrer ddea — UiieTiie aRled ar aaar | 99T RoEIadl & A& |
fator afeear & afier # @fer el & e &1 ve G sfadre | aiel gcrensii gd v & Rigid —
YRR, AR 3R 3reaRem ARl U AT AT TATGRY, ST  9ed, dR TAT R A3d 9ud, IR
B ([@U fog) @1 Ao iR 4 W IR Bl o1 Reafd | R i, RaRfe swRyer — T i @1 uefa,
fogwfay errar iR e ged, STl Hasid [onid | id| Jfidbed & [igid, O 9 IR 8 AfIas sida
DI [Ieaa=-IgdT I g9 ad &R Tl HRb, ARG AD1 (G, 371d, Bepior iR gy @vsi ), Fafd a s
fre yonferdl w ameRa wftel™ afider, Waﬁwwﬁﬁaﬁdwﬂm FSIEREISI NI CAIEE
eI G AT TAT qRIARIG AR BT ST | @RS TI9or # ARG qabeilh! BT AFIANT |

Gus g 39 BT Jfas=

PIIAT Td 50D TUI—eH: PRI PI AT fhet iR i | PRIl &1 I§9a | DIIATHRYT Bl Ufhar Ud sdd
HROT | 37T e, a1far gerw 21fed i | 3R F¥ieR: Sl 4Ifded, RIS SR Ut fIRIvdd | dRiel &7 Havd
fageryor: drael # WSl 9 PrEfE uarRl | wierr @ Foldig e YRkl gur SUSRT | Hraer sl BI AT,
B gRudgadr &1 sraurRen, die, forrge, fagfaa den dgMse SRIer| SSgidbed AV H S AeT &
ITIANT | IISAT Il U BT JIANT | TSH a1 AT TRA [ITINT | WRAT DRI 9 forarge Fed | SrRer avfieRor
@ ¥ W PRI ORIHAT BT e qedie | AR & AR Srae el &1 s iR et | faf Samt

JAT PBIEHTDROT, ST, TETdT, Ioxqoid, IGTHROT 3R PRI — AR HIT ST H Bidel b WA |

TIHfidh ERSIHET & Ig9d, Taod AR U (Sasma)| d1d iR RIRR ddll @ Uaid | \RereTa,
TR 3R AR QU TAY0T B Tepeileb | WRG & S g AUACTA UGIrgH ) IO bl WINIfered d A=+
daRoT |

&Il @Sl o1 @er e iR R &9 | A @1 ugar iR AT BR Bl SUBRONEHD
qp-re | @fel el & gl 9 qeaied @ forg feart faftat | wra # Mgt @fsi o faawer | ugiferas
Tayor # fSAer A — @y | dae | e sraftrer MR — qastie FrREr|

gug ' AMNFIHD A=

i fafde ARl @l Ao, wred q FEier # a=ie sfedd ok qeicd | ¥d ufshar 9 #ar ufhar &
it sragren | fafde iR aRaHmRl | Gdffa e adevr, [u—o d FERIg: i wRIeR), 3R R,
ﬁ’\hﬁ St wral, e, Wﬁu AR, dexwrs & foy ljgsuﬁcb 3R 'j\ddnd‘\ld?l gr=ayor | Rifder gelifraRT
SISIERIS I A | acr Jwcbvuqvl fafae sififa ol & Hefda uafaeia wg@ | fFmior |rsh

BT WA JRTH | AATD AIRTY (AT AR ﬂj@ﬁq) Sd HEW, BRU TINT AR S | Ydd-d! AFITDH!
H A9 FgRAN | IR B TG IRISTHRIT B qadb-id! od welol ([Avg 31ea7H) |
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2) IfdaT — a9 93-1% 200 3id
YNT—h: 100 3(dh

(@) o s o

IR B ARG 3R 9 31 A=l | Hae &1 uf¥ead | W JoTell, $H6I I, IWE Fa=l & 0],
ged], DI URFHHU SR THBI MHR| YAl 1 oMY SR wwa fiker @ (= el fadfer iRk
SRS ardia Sfied Ud $9S U 3RS dTeled 3R I9d BRI, UTeliHCSH, gara Y9 AR Fqsdel
TRAR HITTasT JHTOT | STRe T30, gedl @l JAfARes AReH, Jedl & TeN 3R ¥ wifad ol # e |

@)  qbu qur IR yeu fasm

g fasm, @, b TIE‘\fls‘ Y dw e ARG gHY, AFdr R fRAR THET Ul B SHoll, Hu
q;cf%ﬁ?? YHU UTATd SIch, sARed Rarsvs RAGd, 93 T9dael 99, Rd & 4PbU gl dm Y&y fdadi-ra,
dga—fIR dag (4 qurE) I W@, Vp/Vs AR /SARSS d¥i SHd JAR IUa /9l & e’ 9
waa?wzr?m”{cﬁqﬁv—mﬁlaﬁ ﬂfﬁqaﬂmﬁﬁﬁmﬁ@wzﬁmﬁﬁaﬁ Ipu, Aead
FERE, TS yomferan, y@u gargad, fSoic=nl Rigla, oy o@fd, 7| o@fd g " o@fy gatga™, q&u
ﬁaﬂad@mwl g, SONfTaReT FHA & I, by A, RS 1T BT 9% & Rigra, favemaT Hey,
I Wy, @R ek, WWSSN ®uH, 3@ T By Uh, AMND aWpe & qPU gg do-1 $I ofid, diedvs
Y |

(M) epifaer F aford fafr

Whotd, daed TT <R & T[0T, ddex [ITelNul & O UTSYUS, TIEauid 3R Hdl, ISHS Sigdui~d G,
wiad figlia, fhesw @1 g9, THa Wies, R &1 Tod W, A SHeiMified smaRi & SR THd
Tl iR &, SoldeRcfed &F, dladd TH, sofdgeudafefdrd iR s soifdced Reris, Aifas Antesf
GRS & HRUT GEDRI &F BICIAT T § AT GHIBR &1 [doee, Ridfsaded ga S8=d 3R MddR
gar oy, A Rigial # Sfee uRads Swrer Rigidl § M9 &1 Rigid | e Rigia 9 fJqal sagron, dare
& ¥ fvemunes fRarar, S Rigid § d@erd gome |

piifer # dga &, fog 9id 9ad AR &k Qe ud, §9 9vrerdr iR WRad gt | gedl # gRT &Ik
G, SeldgTicd @I AfoTh STeReT 3R AHIGRO, Hawded & |HIGRY, 8wl ReIfRll, geiftcd gdiaroT,
SIS IHTICH AHIAT 3R TR, FERA WR IR BT ST qgUdii A, Sdie~d 3R §9d AT |

@ e SepHT—

SEHAT RIgId &1 AlfdTd R, i & STuaNT § SShHu & Alfcid IRMTST | §¥Terdl, |dd 9 rdad

TSl BT SShHYT | A AHIATY g9 SShHUT FHRATY | SShAYT AR &1 Ufdures iR SHET Afgry Iavamsl
Hay, YR ITHAV TN, ITHAV FAATSAT BT B0, RATH I¥ FARG AR YATH D FHET, DI D
JAYRVM, T Yd ol Bl IfauRo, Fog Y& AdH a7 IahAvl, Wfg iR Ay wamr & dfgesd Rygia &
ST, UerTTHl iR S iR fafdy | gdfeest AR 1 8 &1 & forg Aiffa iR fAfer &1 w2 |
Qﬂﬁﬁﬁaﬁ'@liﬂqﬁﬂﬂ ﬁlﬁawqﬂﬁﬁaﬂﬁ@f?ﬁmﬁuﬂ?ﬁwdmﬁwa SR | HIS(*lSﬁ’\’@"IET
I, BTSHRIcSY ;;MLMH%H STeT N\rlloii\%HHIQd‘{-l Arset Rofleger dfged, 9 degat 3R s*chrcﬁ RITTeR dd
fEPUISHerT (SVD), WrMiigpd SohAvl, AR Y& Ipav AT, T ed fafd, e SR (Ifee) faf,
HAhaTS—efa=avt fafyy, Y&y I T, THYTH] FHRAT ISHATT TR B FAAHSUNH, AfHdd F9fad iR
wiahRed Iahdvl fafdall, araafiierac fafd), IRIHrgHAdRUT (optimization) T+, SRS TIREH, Rgelcs

amrgEia fAfeRl, piifass sfiwel & SShHT & IQTERT |
AT 9 100 b

@) W @ e R

fafieia fawemor, deer UoolaRT (AISTIIOME) IR daer doldgeld, Y& YoolaRi™d, HfgHS], & offeed
RIgid | S oot 3R 979 Jaesi | weM g fgda #9 & Y& amm ReRrre afiexe, a9 s (gfse,
U, R SR olgl haRE) RIS, RINIR 08 ATl wU aRadd | Jfiee fawelyer & dd, fagevomes
fpaTd, CorR T W WRIS, gd APl B AN d Id qodied | WdfHe AWredr Rigid, agfed =R,
I, T U A faaxer | s A Rigia, W= far | enifdre fewfraer aiaxor o qon O fammei #
AT, 99 3R HHT FHIHRT | HRCTTA dhAIdl & dcd, B & Tl SeUleR el aRgT Ulele , SUsdrie e
WWWWW—W%$WWHWWWWWWIWW%Ié?‘ﬂ‘l‘l
gR=EITHS T8 Rigid: SUQ), OR) | Sifead =R, dieT, T haRrd iR [Ny Haer<, dred SihrE dT BRIR Sofl,
BIRIR ¢AHH AiRe®! fageyor o uRaars fafdar | w=rds den 9 07|
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@) W el v |y Wifaet

SHT e & FRH g S99 aRvmE, ST el ATedr, dade Hee, TR ATRIG], IR0 R, "Il
Hep! JAAATY, HIGDIDANTDRA, DANTHA AR JvE DbAlTHe TFaed TAT USRI AMHATY, Fad SHofl doT FAT
TfIDT TS & A e HIH g fgcd $H RO HHhHY RURITT oIl ddicH HiRId!, 3Mee HHl iR I i
foeqa genm &1 Rigia, <idals MSUeM SR Wi &1 fJaRer @, d—aiigwela Fu=+, Yved dld 3R Fsiaa
AreE, IR AT gfafet I 9Rey favdr aHiexor

(m  dgd e

M RIgA, @WrRIoE BT GV, dTerd &7 GHIGR0, THGE BIeRad § dleld  GHIdRv &I 8,
SOACIRCICd FARITST Bl B PR H ATl FAIBROT BT TANT | TRIRR &1 IRuf FRM, e daey [vTe],
eI aRT, AT DI IR BT BRIS BT 199 | Haadd FHIBR0T FSHIREIA iR EHdd W<y, Haqdel AHIHRoN
BT e A8 | AT FHIBROT, A I H ©F sodel JHfed ded, A9 dhsided AMSACIUG Hifedd § dsfdeT
AfeTH ¥, WHTeR Tl § Sag e JaeR, golag! HHfed Tl @ fIceTordT SR ST @) JIaeRUN, AT
IS, FHoid IS, Igd 9 GIDHrg &l H rafid o, W%@ﬁaﬁaﬁaﬁﬁﬁw aordr gaai &t ¥ SR BT,
Wmﬁgﬁamaﬁﬁm%W|m —faere AMTeIdTs, Usp TR IR & dFre—faere Furedmall |
selagitHfed &5 9 RafefiRes amdell & &Ro fegem, fevem S, swmEa—ar<a ¥3, RaEa Aewem,
Sl dgd SYd & PR ASTIM, AYURT Tcd & DR ST | @Al Bﬂﬁ@lﬁr Ed f%fq Rerfern wirear a1
SURAfY, el BESISIIAIHG, WAl ¥l | Soldgii-icd FHTdRl BT SIRIBHE, cblquvc T H ARl
RAfY, 4 daed & T § sARTT AT HIARTT BT HRIdA Bles THIHRY, FoideTHCh Bles TR, Sldgd d
TAfed &3l & aRTSl CIRIBTHI |

(=) qREITHS aTdraRu qefm 3fdfer Hifdad:

deRe IATeRvl, AR AMEe!], SEgNCicd FHIGRY, [HIAl $aTs, TR Ud Hagdd, araaReT H #ifed
I IMIRIT 9, ATV Heed, Sari| aIdaRy & 91 @R fSueE Ifaufafhar, A9 uRdaq | soldgi™es
T qr TR BT YR $ UH MU, FUH I b HED, IR0 B U9, TS R ey, TS @
UhR | T BT TR AT, AR O AR AR TR YAR, Ul Whe AT TAT YaegT RIRTIS HINOT | 31
HSel, AT Heel I AP, S, § TAT Th &7, AT Heel BT AR, IR Heelld TaTeldy, o vedl B € T T
Al H T *R M Hed H Ifafiadry | Tellgd gl RRed (GPS) SMamRa raeRorg, S Ui olrefl &1
MR &, Fagyd |aG, St igd yomell @vs, S 4ivd |ahd JuEaan, s qed Ffedl, 9g Art wrE, S 9y
fTeTed, SUUE FGRIR YolTell 3iR Jometl 3R TS |

3) pifaa — u=d gF-1I: 200 3fH

HT—%: 100 3h
®. IR F9Ifaa &3 (T 3R gaai):

e ST &7, &3 & fuRa ot fam, 7o iR gaarg yonferal & Rigia, feigs, WRigs, Tod
DI TP iR gaHT fFae =i F™e & T[UH, derd 3R UIged & FHIaRe, fiF & RA, TN & 9H, R
o JAANT B SFALRCN, TS FEAAN, I AR & FRIFS gch, Fa=ar H MR, Tgaredl & Rigid,
gedl T g JIBT &, S, IR fawier, EIH T, JIBT 9o IR & Db Rerrd b, JIB wwer
R WU BT FEAT, gelcbludnwl P TEIAAT IR IR, g‘srcfﬁ?l THTedT 3R & | R eI, {99 P Shlgdl
JIDHI AT BT I, Tl & A= geal ¥ odady, uiged & Gdy, garg Rerar, Rerar &1 frifya
B ATl TCH (Fob AR, UIAAIBRY S8, BRAIARSD....), Jabi @iTel, ggM aiiervl, TRrmes ik RaR
FIDHI HIeR, JAGIDIT T9G | [ocd IR FIHI SUGRN & RIgid YgIdpd Tl & B &1 dror], T IR
ﬂslcr‘?lu sﬁdnsi H fiRree, gars g'slcr‘?lq HIE AR ﬂ’el’cﬁﬂ ﬁ%ﬁ?‘c’ AT, f?a‘slﬁ |deroT, o AR FIDHI SIeT
Rear, eﬁlsxﬂlwwghm 3R, RIS T[cd BTEl, Ay &3 & (ol AMEONARYE [ | &y R faRenfiq
ARl ®1 faermma, Fdee # sRuedr, °frf?rc€|?1 JETIIAT & forg ﬂgﬂ‘cﬁw |AdeTol BT IUANT, ISl Iy,

TR eI AThs, IR & Ushd MR ==, il o) Arsfoi |

. sAfded IR SeldgTHed HoTforal:—

FEM & faga Tord iR S9a AME, Swfer ReR gl &1 f@uRon iR A, TREIgT &R
foga &=l W sHS yrE, g Y9N IR Jaee yErT, LAl RfiEdr gorell, diferd M, whfae fagd eme!
RN, Solagle HAIGH, Jonferdi &1 Ta-g WhTsfoi, FAMiaR fagdeafsy, Tadl. yomell Tadl|derl &1 g,
YRTITT BT IGTHHRA IR Soldgle HHIRId], A199 &3l & AT AR 77adi, MeUl, aroifaferel, ufaerd sacdt g+
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IR @ uedh, AW &1 APgdw Rigia, @ TV (BRI Gobissd) & oY SMEdl |deruii & AN,
frgagaer yonferll /iR / wiel SogRa vomferdl, fawamRa iR |fdhd | gonferdl, Havade |HieRor, fagd
GIBIRI FHTRIAT SR TR FAIBROT, AT URRIf!, SR ofdTs 31gHH, 6 @l TTeRTg, TUeicds AR AWl e,
IRAfA® 3R HIdhaced SUH Avedl & Rigid faf= SuA yonferll, f$u et vomell, qRmveTel, aerdia—agol
W—@WW(W)W TUHUHTSH 3R AU HOTedl, WW%’&TWWW
gonferdl, U Sl w1 fded, Yad dud WeR (GURIR) & RIgid Tidiwles &1 S SR IO,
JUBROTTEN, YHE! STl IR AN BT & Jomferdl 3R fHde |

. bl HAHTIATG—
YU gonferai & HAifeld RHgid, wc @ gid, ¥d @& 9, mwEadad 3R TR FAYTIAn, a9l 4oy
e & J9R Ated, Yeula Hifd, U @eny vd ufrigl, fSiea Rarfe, qoda aderor: agudi aifvfaar

T Y agel @ Ngid, gaR, Siel MdeE, wadd Rigla, drS, Ser AR, JuUR, TAUHAT guR, STel Faed,
roadl yoell & HifeTd JUTEH, YHUrd SHIITHI | Il TNl & ford 9= TR YU (TIRIRTY) & fugid |

w4 fow iR (S ST @ Rigia)

Il ARRT & Ige, 994 g I &1 Alfdres auRen, defos Rerfadll, STars e |e T & 01, g&q
AT, IR, S gRigddr i, Sid Gdfa, Rer Sa 6qfid, gisl $ad 9qfid, STari ssgierd |qid,
AMMpigsd AR e T Hvr, RAGId, IuSRvRIedl, Auere ufshar ok faff= sHifdet df & frdem, v @ &,
IRRIE® 3R ool dfeRIgd &, Aifard ok A |, saeResd $URH iR TR @, d/g ard, A
ST, Wﬂﬂsﬁ?s‘lﬁﬂﬂﬁéﬂﬂ W@mwwﬁﬂﬁsﬁ?amwumw IR HEAT BT iR, Sudely
He g AR AR, Hei BT v, SgsibEd § a7 AMRAT ST SIUAN, Yol HIIell difcdd d eifcad Tavor

AT G: 100 3
(@) AT 3R amafde Hifdar ok garelt & o wd Fefor:

WA # UH goldgid FaieH R, gelage R, Tei—Teld TN, BTsgior Slferad 3R &g uRHTopell &
WagH, BIgSIo @ SHoll WR & oy URWRS JUR, SR BIsd Axel AR TR Rive, Waed Y@l 3
iﬁ@‘s‘ T UH 3R O O HUfelT St #4, URa 96 3R WTH T¥1E, o WG RG], goiae= Rue rgAre Aiaa
YIDII IR, RIS Rve aspl, e, Soldgie 3R SR qwtgdﬁ P T WISl hh—hed b NGl
IR T oW, @ fava iR Redelcs THRM, aMEWEH U iR ) Heddy, Sifficdd dftn Sewen Sapa,
FHIBRVI, ATATGHT B ALS 3R FASH dqrg | G IoT, 3iffede o, seldei™ Geral YR & Hifeld 0T, <ISuA
BT TANT B gU fohveel AREAT BT eI, TASUH &I WANT Hxd gU GeH Rl BT AL AqATGD TuITell—Ra
3R SIPYTT &5 DI Wfﬁ?ﬁru@m APV TAT DT & F A, Sl TR W T, ARAR SITAT, w@AA
e Ru—Roe wdy, Rum—cierse @@, selae Rue orfae—uRad, Sh—dcs, waifgs el aifier
EEEID) SR A BT FHIHRT, Trl%ﬁﬁ?l HHRIBRT W dlSTs, BISTR WIS faeed MBI TN TG ARTEBIR
WagRedl & Rigla, Wb @rer, JTAIe Ifauiyvl, AaeR Wagrer, A Rive, agyda Rafafd, geem

& T¥TE, TN |
@) AW iR BT Hifaer:

Aiferes TSI ORA: AMEHR, W@y, JEe fAave, Row &k iRE, EfEn Fof, sky—srgvas A’
BT, G931 Afed, fagued iR G, NG 9 DI UG, FaelR—=IdlleT GHIdl &1 W@wy, Ao gl
JMMITRETH AT MM WA, ARG, SIS FHRAT, Al W@ BT JAV], Yhol—HUT U AlSel sHd] Il 3R
AT, T Wagl, Ul dIeT, Tl & JUARYT & diicdd [daR 3R I9a =9+ 774, &ivr 8y 11 gd S99 =+
e gy wfafsean, afafear o3, fafda <gfoea qen <@ gfafham, qerd aai &1 avfiexor; morfie o (@,
IRFE, i, <iueH);, Rus qenm 99d1 sisaHe, Jgaad, fafusdr, Sia—am—FReimr wrer, d vd &
gRad-erdr e &oT gfafharsii ¥ Aged gReal & GUANT, HHGIR dwiharsil § IR HRev AT, Ave g i
fa=ir |

uaref &1 UREEll qerm sraRerd e, faf= fhved vomel, sl |E; fhed @[ & Feue & @i,
TFH— faacs, WHHT T TR geldg AISHRGIY; SN hsdcy & d8 Rigid, $gelcy dl udhsdey; Aifers &l
ofe 1T, faRre W, & Rigld; gaded, S/, IRT 9T g BT gaded; HBIAEH ® ded; HolR Y91d, STRIBA
SR AT YANT, Sed 19 HeWAeded & aR H i e |

TT. faeld Jaara Regiar:

SolagRefea: U & 19 dor S9a TANT, JTeld dfl Jalsol SHIaxvl, WAl o JA I, FeRereas,
JRIC—AET oM, TARR &1 y9d, fAgd gaaid IR0, ol JATHRT oMl N Igdlgius difear § daqdd &1
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TGN, SSRBE UR &F H WMl U, TS AT 99} &Fdl, ol URIATed, Yol hr H fagadaad dwy,
JuiATeTd Uaref qer dedey, Ufdfdad e e, garhRvl, Wolde b1 oM, gwdem, A qon faad-, e 3

o - o

BT Hee, Haadel FHHRI H dAResl YR, fIaRor drga a1 d8’ qriedie, ReR a1 9wy [Agagasnd
& # gaiRd Holi @l i), wfoeiiar =nfora, fegal dem afd—g erameil | fafdwoi |

. TRARTTT TP

=ged & 1M, =Ror faRe icreliear, ReRar e, =i 9a T, JI—Ferr e, msluc@lﬁubon-ﬂ qem
WE & s & BA, HoR e Tad), Sedl <O & Ud, IR Fedl B 9T BeAdd uRddy deel Rigid,
AU qer gffcled & Afdare JAT AT B TGV, YISO BT dfbe TAT bAlNDA Bl URE, FHI,
gRad=IaT den axerT M, T fdere, smaftie 1fd, B qled der Gy dierel, |erdr &1 faey Rigrd,
QRSS! BT UREe ATveT g A A aom 414 Sofl e |

(@) et — ue TF-111% 200 3(H
YNT—®:100 3h
. FEAHIEEH AT /IS AFRECT 8 g DT HIeoT:

Meawfiar & fugia, Weaufifar & efior 89 &1 ufbar], gfel, derl dunr wfel @1 eawfiar, 93,
MBI Pef, S—TH PHISeR, SHHIES HIex, T fdhror Wcr;lH“m G AV (e / I W) 7g
<|su|H|;dn qﬁ&wmgq TER @RI B MSAMIcH Ydervr, ersclim, foReI = aor g?h ﬁfﬁ?ﬂ GIE [Eag]
WFgHIeS T Yy s # veF regdd, watervfi warT, JfRET gomed, (IGHIHI;dn feiep i sqls qHifae

o o

HAeT0T, HIECT BT SMATSH, HHR, STl HEH, IS U Repa”l ToTell, A= AR H 9N, A= &7 fadem,
THARTT fagrydretl & g, deild &4 |

g RREUKCIREE

AETRITR SN ¥TE, REEIRIEECIN ARTITR P SAf, AGU, A AR AGE ST D FEAl FHE—A
gfermsii &1 uRFa: arepfae i, TR T BT faTor, wad H*alglu g™, QU iR fAdeia o arR aRET |
CIE-RECIN ?b‘lfﬂ gRISAT B T, Uge! IfaATeH sﬁ‘\I waRfasE, @faor e @) "geqr iR ude # 5|s§|cb|s|~1
Pifre |deror ok TR, [ N B [T, SRSl 1 [aeToT FANT fby T I, ST P iR A,
STCT HUEY 3R A& Ufhal, SIel T YUR 3R ARAT | W%l gaobg faawiaai, ¥qs dof TR, g Heg aReed
(BTUrRNf), qgddg q9gaE iR SfeT W de, AR dAvIfesd a9, wgul S wall, w9 R, d9Re,
Wi 9fE, IR 91dl, &y Gddl Jdevr, ol 9, R, §R, Wex, fIwifed, oo, 91 @, SRsIeH
UhH, 3ThS] THHRUT 3R ATRAT | IR, b1 AU, arofifgd ac, Ws dd AMMEv], W dd AUTeRT, ToAdyol
IR PR, AaRaeT ugfd iR AIfRE drberd ugh |

T, i) RTel g

e & fafte gerR, Hufol frRiRe, TR g9, BRIR S@el IR Aatie dahr™ | BRIT STHGH
IR TR, 3ifel iR H & IRWRS Heada Sie fdel, Sie g®M 3R U1, Sdel ois Sihi | Ui wagH,
Seel e, JHe TI B |

o

feoiica fhoey Rigid, fheexd @ ¥R, AT A 3R gRmad! iR IR gRighy fheesd omam @ik oo
Rear fheed ol ur, é@qmsﬁ?gﬁwﬁﬁﬁ W@H@f?@ﬂsﬁwl Tod 3R geora Afest & fog
e # ger), &g SERie yerad, Rl SRafeca &1 Jeaid, Tad [ SIABRARE, A JT gadex dl
HH A1, @i U a6 R § guR, w@ife fheedl @ w0 § e RefieRe) 9 IR fheer & w0 4
g |

q. R I 3R SNSTETH SR

R AL B A SR, golagIiCd ST WagH, Holi—sgRl dRl & IMuA Hae, dieaad df, faga
o, s@crg;wwlcqa SHoll 3R ararERer | qeIn AT 34@% @ AT s‘ﬂ‘cﬁr TR fhaT, BTt Jomell A, URTad=adl
IR T, WIed HeR FHHINE, T AIal WehM, hage @i, RriRmeea ok @ RAsqa w6, WK
R SARASEN IR aféha TERITAR, faenfiql @1 18, Hioih, YRIT WIS ARAT AR JSd AT,
Hifeld BTN, dAcage g |daal, g WA TR, oHE IHR, WIgHIAd X Hdad, AIfTd SHG HRIRAT
A=TS RN & oy @mren | {iifords aaT Yolell (SNMTSUd) &1 URed, RINd SISl JAaHRadl, I 3R o
HRAT, WIS STl fageiyoT |
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AT W 100 3[h

ED) 3 araRer Wifaal: uared &1 fheearg iR T weaen fafr= fheed wonfoai, W1 g, fheed |-
feriRor @ fafermd, vy ¥ fewRae™, BT den soae™ Siafive ASHhGIu, SN dTdddl b 9vs Rigid,
FATAS TAT e ATAD SN DI AR I[ora, AR IHT S RAgid, gadd, ST URT Tt BRI CSH
R ATAGA] & dcd TR I9E, SRIGe SR SR YA, ST drushd guR dldidd & N H URMG
faam |

Q) TIOR Ul TS UFhellfhd3e Tl JMSRCIF HISHIRNE T a6 § IReR Fdy | PR don IR wRi
Yoferdl & X AHIBRIT | ®el ool Nd-YAG ook, CO2 ook, S ook SfauiiR ofoRR, 3ieidreld ooN |

) doR BfA] Ared: Uidpfad faarer & foy ofsd 90 BRME tre o ISy Ue g dfdwwm (FWHM)
Pt ST TR M Jrewe HHAU & HJ« JaeR, dRficgsTd d giad Ale, dihldd Yolcd
% forq [BCD #fe¥et iR &fact el ot | o ged, Q—ffi o # Are o, qRa Are amRretfeT
g B {70 TRIUeE SR Bol § Arsared Q—RafT ik Hie onfe T &1 faferi | sffftcdd wigar devssd,
BTSER T |

q) SolaeT~d Td fSarioT:

AT SIS (Srirew, Siaer, giRed, Wiee wvsd feanme, dordig 9 fauinda Seem fSarawi)
feara wRa1, fearad T[uradn, mgiy U= iR T | Jifel—golagive I (HleR Ael, Hic)
ecqed Talgel) AN URGBRR 3R I9d 9N | fSsiicd daeiie 3R AR ([RReH, $recy,
HERCY 3R FHE UPR & Afbed | /D 99T D/A H=acd | ATShIMRNR AR Aghib—ioR dRTaT Sffds! BT
faveyor vd aen | URE e gaRil | e fveryor, Ffdh @ weaos | ofve wamR i R
sfafeRie eardd® pnp T n-p-n TIRRCH, ToliBRR @ MRTdesd, M-y FETJEFT iR
MOSFET; f$fiica SeiqgiMadd ol 3MssSclial S AR &1 99, difsie Icd 3R /%Y cdod, HTER
Ao Afdhed, afiRed HieR ded, ATSH] Haas a1 fSolicd HREH & A |

o

) fSolice SoagT~d, YSR WOTford SUUE GyyT:

f$fTear afdew, 4. yomell 3R dls HIEMIE difoled Afbed, Hife difvie dfdbe, ATSHIMNNR JAfhdar,
PREA SIUM, U9 faaxe, s asfed o <1 S| sfidsT RIFART de-ld — HH AR,
IHTATAROT LATHIARYT 31 | RSR WOTTell, Rl dem SIel YHH, SYUE GUNY, AHd (SO afdaid ISR,
ofpTT TSR, RIFEal 9 STeT A, IS Tl ORT Hied SUUE WorTell AUYU SUUE YUITell, HUNYT SUUE
AT IUS, VCATST JMMee 3R el / Aeeudl YA qdhiIh, YA TPhiIh

E)) FqicH Hebfa:

99 UIidhe Rl 99 BaRME 39 PRSI Yus HaHcd RUSicyd, dRCed 3R g~add sif-refemar
fogia, Afgaw ufoffa, Rafed o1 tve @ Acem, sifSoR Tiaxvr | w99 MeRd \wa wad=, $99 o4
IERG o9 & ufdee 39 U 91e, gMifAe ofeier anfe, WW@WW@‘@TWUTI A 59 U
Jeot Iﬂ%l?m?{ anfdea ITeR A, ISR *ywc« TooleT, RO TSI 3 ggm AaHcH, BIggio UcH,
Roq anfde wufe, IS IR, A gsucs uycavH figid eiR ST, qN\sw fafey, Qﬂmﬁﬁm
<TEH fSuse q;lel%ld Rigld 3R B & Mesd wd, a9 ™, W P AHFATRIG A Rigid, TheRT BT
URfTS Rigid, Bol Rihed, TRTd 960 a1 SuTeRIHEH, NiRUved Tifidded Ured gadaege fagra, R
iRes Geg Rafea Red Abfaa, doid e iR fexe THfidxo |

(2) A fagm™ g S — 1 (MbEHS TAEH): 200

o e
SSIRIBEZRSICIN S B

JTAR, Hifd U |l H FHE TAT MM UG, SAagiTd DAY & JAER W dedl & aiiiepRvl,
Mg SMEIeRy aad wrefl, T, @, I IR Th e @ @l @ AT IR | UM e e, Repfe
UHId, TRATVIER, MG Tl ddeic NSI| M fava, Soldg ArRidm qer YT FOMHDT | T, 15| A I T
&P & deal bl Arfed ﬂqﬁﬂﬂ IR @ TUREET § el Hgfer | smcrg;uﬂdn RIS, dTfcads =, eTfcads Uafd,
FIBI O, DHeATH R dofold IO, ATRISIA AN, (G H gRads & G qgfaai iR |meT
QRIS 3faReAT # VSTad A, T &l IR 0 &l ddl @ ddy § #gcayol Afiel S ggerse, gdse,
SifaITSSsiTaRl 3fel, gad YA & o a fosar fafoar |
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TATAS = qAT GRAT—

JAMITh T 3MDHR J41d, B srgurd a9 qem I=a! Wl foreeall 3 SmaAl &l UfBT o, Sfed o,
d1 olve FHIHRN qAT $/S VAN, i 8aR b AT $HD IIIUANT [erd=, o, g Sl e %{cwmﬁﬁm SR
faa, wo 9| ST W QY| AEHdISiedl §U olfdd AYEdl, B SaY | WAl dfe Rigid, smafa afifded
Rigld, Befdsgore, dvagdlaR RHgid, Aeddiol 9df & 3ff1e e quEH, dfs =, al gdrd daoq a1 dgd
FOHD AT | STFATE Bl TRV, TG Holl, ATATE DI WURET | TI—URAN] & foIY ISR FHIBROT |

daraear dy, Faren dftel &1 ark figid, SEY d9u den ffdm oau, afdw @1 era-ar Rigid,
THISCe TAT Ulellece oiiled, HiHe drcldd, |arel JRTel & AMESJUITHT ATHHl, Haloll |y, Sarfidy
JITAMARSH, IBR TAT CTHR ARHl # FERRIGHIT | glgciol a9 | gifcds §¢| 9 Rigid &1 oreaarR®
[IERETRT, =T, AL—aTeld TT FaTeld JOriT |

HASH DT BT AT~

AT, Affsharcdsar dor iy Iae [l grRT Aemsyd T =g — H9EIel BT BT R
AR | Ae T 3 8101 Wk FATR BIRiaRISl TR ST Hiifhar | srped faveryor § wdrel At
TAT I Hed P Wiged UNE | ARaET T 99 URMS e fhes RIgid | ooy ARe- s Alfel o
FHRREE &7 faaves aiffa R dor agadl &7, ke & oM $Holl, AT SHuff | o Cor S |
grg—forTs I | areysiia AIRTHT # RAFAT TAT UTS §eT TAT HpHUT &1gall & IUI FaRAT R I9d Y9G | ATfdoa
TAT IO GIH I, Ui G & oy FHor Tl JEaeRl g |l & a1l S9d Agded | HHd I,
WFCRBIMUS USS JAITY, IYIGIBRII AHAN & oy agq frm, forilvey & JhrRiIg—RIG  sRaam, e
RTIRYT W& |

3T &R wfafarg

A &R I IFALRON, IR HOTTell T RAGTd, IRCS—aNl @1 SAERCN, 37! BI AT &HdT, STl 7 |
QIR STAETRO, TadTad faera e Uigd H 3fFel &R, AR 3Rl &R TR dsh o, adh & a3 |

argerqour g Refad wfafhar

el IcaTe RIgid, 9 3ma+ 9W1a Yeiadd Ififhar & Agferd THIeR0T @1 R olde™ UGhd, A Rerad
o = FHIdRT / SIfed A6l UR Y9, NSiad favd & Jrdeqor T uRdcdd, HREcAd fa9d | ST’y 314Ta
@I Arear, 9rg fdg W YSiad fava, YSiad gad, AR d@i 9T SHd g & Yerad fava o, fseieee
qAT HHIATEE fafhar] |

Prafae grfcad AifTe:

Faied & foy 18 golag 99 o $9& STuaNT, AEciRied, ARAISS ol 94 el du @ ufdan |
ETg—aT e Al TAT €T PeRex] & HERUT I&TERYT | UT—3Mel (b S erdl: SRS ofaol, BRI |

BIE ARSI BE

fEATeHier— AT O, &g i), Ne—sTer &g Ui ey, e smydre fFeRer, Aifier Arecd—Ird
T, forfdas 9 Arsd, B A9 Ared, Peifded dred ol IMftchd HIed | AMNaR I, &™ R«gid BlEEAR]
AffhaTg—{he, W T Teree Jfafhan | ZRI\Pr B gRETET ol IHA FaRT T, THAR §RT A STt
el w1 AT, AT ARE YAdHRUT ddhd | AT TR d U H URIe ddeih, N fihes
TSN TR, JUITGII TAT SR HERBISCI—TIITH ©IC, SSCIgH, PIsIe o, $S TIgH &I R,
RIEIITT drecddlios ¥ee fSaead |

T — <lh & dcdi—

BISSIgS, dfcdhell TAT 3fehalsd Jal U1gl & BISSss, BlRSyA FHoll, [Aodd TAT HRCaRNT giaaal,
g @y & Rigla, s qen Rifs &1 RE, ST fa6Td Ja9gR 91 SRNHd Wed, Ufedhed der

TR |

N — <ifp & dd—

AT TURMET & Hdg H WE 13 TAT 14 D dcdl DI JAAAD A | AR TAT BISRISSH, TAlST,
Sifavarss Tl Sifadiuiie, SRINTHS wae, iy, o, g don S &1 WaH, RIS al Uedbell Hed aRl
gIgSlsed | Paigsl TAT BAlRIBE & 0, U Ol dedia!l JguarT dor Raforera ok fifasdca &

. ~ -
NAERISIERREEINN
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S AT TP i & dcdl bl AT

SASIh BN & URYEd H 31, 43 Al 581 Tedl Bl AWK JoAdl, dlicdd WU, dTfcad UPid,
RAVIS Holl, Iuga WR, VSfad UH, FH<d IAR-E, TP UG gadid qURF | UG e o goldeltd
BB, B Holl, IUTIH TR URATINAD AT AFH (3E) Y&l H =i, dioagsd & gadig aol
THIRE oA, ddMTged iR tfdcAgsd & 919 o, ddAgsy &1 ferTd (@M uRads fafyr gri) wftua wrg
A o K2Cr207, KMnO4, K4[Fe(CN)6], K2[Ni(CN)4], H2PtCI6, Na2[Fe(CN)SNO].

(3) AT wed U — II (Hifdd 9199) 200 3fd
Tfae Rigia vd IR sraem—

i sraverm: 19 M, 99 &1 wifa Rigia, sara qen 99 <@, 1 Rigid 9 T FEl # gl iR e
BT WIFICRY, dieeaHT FRIdie 3R URAAT U391 | Hasqder &7 31 f[aaRor | 1fast ol faaRon, &figd &1 oY, we
A9 gaErR IR ARe—UIdad dARIEIS, ol & gaddrere & Rigid iR Il &1 Aok IS @ aifigd edm @l
TTOET H D AT |

i1 aropatl 1 fage &R ardfds

fere Samiey, faae dam ok Ay Jad U, dley = @1 gfa, o/avel faged ok fAwRer &1 <),
JrEfad I, Upfde FaeR | 49 1 996, Td7d gch,Toegsl dl TANNCH Wicd, 99 S dTalel FHIaR0l iR
D U1 VT, fAdeTHd STavel BT IR | 99 SR dTeltel FRIdiel & weef #§ fadem e Fradie, dd srawen
BT M iR & asRaa — Jonie’ &1 faemar | I9d Y 3idR 3MvTds ad |

S 3fEARRIT— di & WIfIe U7 iR I A0, T8 a9 AR DRI |
3:— ORT AT & 0T, BV P ReRadT & 7179, s HIRB &1 s@gRon, A= fhea ugfd, a9

AfedST, Uil sfeds &1 ¥, feRsfeds, fhveal ¥ d@l & Uehwud, Taay [ShyaE, arg Fd forgo
fafer ursesfafey, foar srgura den fheedl # U]

IHNTADH—

SHETIS! & @] Bl IR¥TT, SHEIIS! & B 9o S9a faved | SR fm | SEfdat &1 vgm 4
g foraw | afra dfdect @ srqemweiia gonfert | ofaRe Iori(@) dor gAreedl (g=), WY ok ¥y & 93 ey, w,
q, u AU 3R AH @1 @l gaeda 9 gfeadfes uRRufodl i gaa woR eonfia 8, & forg afaadt qen
JTTEHHUNT JONferdl @l IO | S[A—UTa T[0T 3R SSHAUT A0 | SSHFTIDH! & ol 199 &7 STuanT |

SHNIfre! & fgdia e o1 srguan:

PHe gdh AR G Areadr, g meeE (Sf) 3R eHeleed Bahed (Th), g — 2Hgleed FHIaR,
TSHNTfIST ATRIAT R TfbaT &1 WHIfdddr | e Aradt, Ioicid g fasidia Jonforal o Ife ar, Ard]
O] & STl Bl Gafd, SH—aTeioaR BT el Angdl RIgld |

SHRTA®!T 3R ATRIAT:

e gad Soil & Hdg H IMANS JEeId, SHEIS] @l 3= fhad o 99 9 &9 & | 594
aRad= | Rrea—ged o | Gl &1 &707 HOR[RAT oI SoRR[RAl o | AWRIar & forg Swr wifass! aRRefoml, smy
ge1 @1 &t | ST e are e wfifsar | arar ReRrie den A frsd Jad Io1f alRad | Kp, Ke @ Kx &
gRYTYY, e 8% &1 FHVIRG dT eAieR’ UfAfea], o Jeferrk &1 Rigid| sodsiase o § omaa &
fafafy e wfafafdr qore | Sas—samd AHHROT |

3l R qUT faetrgd:—

Al T &RI BT MYV ATLRON, AR a9 (Hgid, e gomell &1 Rigid, s iR ATSRISl TaerRoT,
el STEROTST & ATRT <Ifd¥ SRV, SFGUART 1Y | 3l T &R BT &qarg, STeid ezl # aga<er 8 &1
STVRANT, SINHROT Regieh, STel & SN Iedra, AT, iR fdera afik Sa! oradn gfcRere fharg q gfckieres
&THAT, TG0 BT BISSIATS N |

iR fagd saedl & faea:

e @1 ‘Beilelicd IO, IISeC B 7179, GG BT ATE AT, URTARYT UG URTARY G140 faaradl &
HaIH H gl o fHie # 4 |
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AT TeTfad! 3R IIRT:

nfcfspamsil & PH Tl STUEE, Yo HH g G HH ufifhanll & foy av g9 dor ) wieRe, 3 HH
|ihaer &I IR, AlhaoT BT IShA AU, Slgolided ReRid & JWE AR IR &R @1 ma-l wRh Ifaw
RIS Ta, HoTd (G Td HehAvT S7awell, Ufifhar &% &7 Rigid, SRvr afafdhand |

ST 3R g RIT—

T 7 ST Ted=iT g, hreelld aUl ORIV srgweH, 9iEE wHieRy ddg
SR, ISRl ISR, Herd, dgd qe ud AR HoTd @i, 9gd e kg, |ge 9 feToie, ke, uid
@ IR ¥ gRMS o= |

IYd I

AT —HIRIST ReRid, faffre Aradmdr der UM™Y ardddl, M & ¥ads IR &1 ad dTddha 3R
T TS, S TSR UR A AT UTH b aTelhed | JRCATeS qJbRuT [IH,SqIs—8ddhd (Agid, dATeidhed
AU BT TN, hsacHiicd ggererd Tielia A fafy gr favermos e &1 MR, seiagRar dIRwRI &
THR, BIRIGT URAfHATY, STAUE T Gad SHoll § URdc, PIRIGT URacHl & AH iR AS FHIGROT, AS BIRID |
a%i—cbu%lcblg/scwg;ls Bl IR sHd FERY & Rigid | AGTT HIRMGRT & YbR, Sd S Yo~ | T
Solgere aT fdead & Turaar & iR, deRiEriedl ersce | IR doT NSiad, golde! JArd wfth E I,
mrerfiep, g qem Su SIRTEIY, eTRer g &Ror &1 v |

BT IAIT—

B dred RIgid IR Fodei<id WISl &I HHh AT | §8 YATHRU SHofl (eIiRer 1 Rigiad | faswoh
T IR fAfdRoN el gRT Swford fUvel @1 e ufafefly den wRAIf, Sedl wa NG | YRERE b 9,
Yrf— SRWR 774, wiel & fdd ngzﬁmwm‘aﬂﬁwsﬁ? TS T M, wiel ARt afhar @
fU v IS BRAT IR ST AIUA, VRIS | BIel Rfid ofaReiT | Wiel Haal fafsha] | ghens fawed a1
TTfrh!, H2—Br2 Ufifharg, T=imiie &1 S5AR HeH |

FATCH AT

T GATHB], HICl Solfdgd AT BIFSH I9E — S I8l UREGedT | YRM®aRE iR TRFaeg |
ffdga wdy, e e eRMfeas yeres 1sife~R crzq Sfeusvs aHiaRoT: FHiadRoT @ wafd, a3 fharei
DI AT vd 39S TR | TRAH R IR TRFdagSt & Jad &l | ol |

AP & At RIgid gd HANT—

Sofgel Hifed VST AVRIT 3R TRA[T &1 3id Afiishar iR Sofiell & A= Ul &1 A S1gHH RIgATR
o Rafdr 3R A= gR & Wacl & @@l T &I Holl, Mafdd WISl BT SGITH, FTgSIelor U3 & W, 3dH
Solde™ U B FUiED WDl RiSTe Jex— Alsd, a9 Frm, Waed, Wace @3l & Ao o,
e da1s BT R, wERenfe gfRenue & pwia | fGURATOIe Jvell @1 drafte Wae R AR SRAS
JiReler Aled, au 7@, W99 991d | 389 TRfAfe & |rer I Ieerer & | ARkre quae iR dwfes
e |

3 @ W

golaeT=d HAHAT: (6—0*, n—0*, T—m* Ind n—7m*) UHIT & URUeT ¥ TreMad & IRWRE Rerfar,
WRIR® ywrE, f[ddre gurEr YsRive dRispiAe Rife ] Rive, Wl diffe g 85w SIAe U4,
BISUIGING Y9I STfeel SRTERYT | ATGIAR WaeT— A0IAd HUAl & ATEH, §b FF9 BT AR | O-H, N-H,
C-H, C-D, C=C, C=N, C=0 f&arail &I gel Argfe, Yoraem dedi ATgiad BT g1fdd B gY €T |

I 79 TR WdeT—
TSR B, TAUHR Afhd A1fdd, W gelcmu IR &1 Rugla, wgfera den \wgmd ureH, dfAdd
e, ureqm a1 Ififec /SeiiffeT uwics o SS-wlcs I UTAUHSR Swadd &3, SIUHed, SIHHCH,
TR, A= yhR & WeH & IRERe STa Refd, ufarenfud s |
(4) G 9ea—9A II1: 200 3ik
HT— & fATINUTcHS IR U5 100 3ih
Rygra amemRda AMTHS JfPbEfD RT—

s fear &1 M, |EE qn s dqed, gaeiiadl, goreiiadr [ Sare iR BT M UHa
IRAICSH @1 gemeiieldl TR A0 &1 U4 Siel &1 AR 941d U1 TF oavl glgsioad ReRid, sigsiad &1 f&l
ToHR fIergq, faf = UeR & B o RS aHIHRoT |
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YRTHD fIoeiyoT:

ar RAgTd, SAHIEReT A, RIS s o UROTHl $HI T[0T | Jdedl & T[0T | FFegIE Ud fhied
faepTd, Sr@eraeT Ud Ued Sr@ev Jfdedl dI YFEHROT Ud U | A fAedd W S@ev diauy A e
FARTSS & U ¥ Fobe fMARIME & U § TAINTH iR SsfHersd o) #e & 39 3 fAifdd |

TATHROT IR IAID I & oIy T T SU=R

3N, 59 9 WM TN B AHod B dHid, S THAI BT [dEed, Td o 3R Usholl & A1 UERR,
Na,CO;, NaOH, Na,0,, K,S,0, & |Tef AgHIdd HeId urae (hdel URMd faaR) |

I faweryor—

W 9R, oAl & fafr= geR, e faedq iR Aidd &R S9@ ofd Heay | Wfie g fgda A
geref | faf= UeR @ TEey fIgid ol gR TISCYM, NSIC¥M, Ug dFeddMcd TRy ddhddl & UhR:
IA—ETR, U HEdA—RT Haad | & BaA AR B YA gRT sl & orgae & fiefd, g, am #i,
P, YSIA TIECUT & §RT & MFAM & A< |

FA—ER TTFCIT—

crscHifies favemo & fRigla, Wi thie — T 99, d1a tRIS—=i o9 ufirsd diell sadidele o9,
TRIe—d9—gSldhcd &I Sadideic & MURT & fog &del e, g8idmed & 47 uRads A, Sfud g€iaex &1
I |

- N

ITSHIE & RIgid, TRAHIC!, SIBMIT!, TISHIC] T MSASHICT H X |

greferarid:—

YIfRRIFIE & H196 | $cidex IR I Jolfded goidelsd | FeRT Soidels d HIU9 & folU 7ol Seldels,
oed & JfaRad 31 & v 7o soiders | folfdas 399 soidersd, difers we amad ¥ foifdae feeaed ok
IRITb b goldels | qﬁ%ﬁ%ﬁ!ﬂ‘é’r?ﬁsﬂmﬁl g IR BoARIgS BT AT GrefRrRmEe J9 HeiR | S iR
qﬁ%ﬁmnﬂ;fr GRIIE —GIOH“H‘I VS Wl%rmﬁ i & Waged ReRI®d @1 UM, ClgcyM ded, fagerad
ifemfdy, fecae | Eidhed Haa figid afda de wmy icfrl difts s wRe fSaced| YEfaw Ty @
ST |

PIrARIHISh TS C:

PIIRT ARaAT UfAAfhaTd, Bireiaist & Wiy, oRoiyg fFHir Rerie, Jeife toiew, ssIdy, thifss
T, AT AT & AT BIFcidd, FICly Afzd AFIdl TUET, HerRHd B ReRkid |, ST T8y &ed &
Fafd, 3 PIeldd Tolcd &I YA, UihaT & hed dellcTd & BIgcM AHR Bl G e Tor PR, B
s@mwéﬁﬁﬁma%%vs@m é@ﬁﬁmﬁﬁmﬁé@ﬁ I dor fowetic erges ™, uRieT
fee e, e & cEcyd Adfdefdd], aiReT iR fo—"IRReT Toicd, ITa @1 HoRdl & STy & THRIHD
TN, YeuRTe # HIRRM iR F=RM, i1 ok fSia @1 fastor, gaf— Sce forived F@iRtss He™ 3R Igh @
ARIATSE & A1 TSy |

ITYT BT HHCITHT Bl fafe:
PSS & J gl iR afidxor | BicH SRS IR a6 WRd HICHITH] & F8d, 85 IRHIRAY

falaN o

forfdas RERM®I (HP LC ) iR N fafdas emem!, (G LC ) & Rigid | e uRdad e |

ONON o
JaI—fafSTael TWereIRepTdr—

Agfafsad WaeThieriey & Hd Rgid | ofe—dieR &1 a9 9 $d®! A | S¥CHCIM HRUdChIT]
Afew o RiRew 3ifp A 7M1 prieR, d#fer 7 fseaex

FoTq BIeHTe) 3R VeIfid Ussiieds WagTHIe:

SIS Wagl g AT WA | Tl BleHed & HAiferd Rigid 9 uR®EHAT | o BleHe] &
JVANT | TUuE & Hifere Rigid d uReeddr| Tued & b A dis—%elM T T U9, @ St T U U9 iR Sf
UHUUUH | Rt 9 quud @ S9d 99 UUUH | 2dl $ls ot (HCL) iR Soidggie fewarst ofu (EDL)| guud #
TN 89 el faff = UpR & fScded | i IR &1 SeRod —Afgad Sevmaad], YNNG $exmad, Waed
SR 3R UOUH ¥ JHUSs GUR | BEfG [Aad | Acid da-iia—dbalaved bd [ 3R #e ffaRed
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b1 | THUT 3R Toud & forw faRiy arftiias I | Jonees &R AT fawelor & SIyRinT | URATITERT Saeiyor

P IRRS fSSFM 9T iR T Sao WA |
JTIUT &) Taa— fafer:
IREI TFF— I (A, TdI— WEgRDIUl, TaE— fShaed iR Tad— el A, s fafy

FAPRYI, fopReal gRT YR, SI9RANT | Uoied &1 fAHivr, e dred, [onerd Td ATacqsd |19 |

sUSfdeacll PUcs oA WaeRbIUY:

IR&BIAT MR RIgid, <odr S, URREIfTd U7 BT SYANT, AFeR—REBAR UUITell, 3 ofd, darexurd
719 fIgeivsd, SAIC /3T 3[aRe feeder faffi TR &) ScRBRATT—Wag RBIUD 3R A9 WISRDIUT 3B,
FEATRS TAT VIS STRBIE JYSANT |

e, 3raRep! BT Af3ergaell @1 faweryor:

WSl 9 3Dl BT fATITT —(i) CaCOs, MgCO; &1 SraMge # (i) dfearse # Fe,05,AL,0; 3R TiO, (iii)
3R URRIATSE H MnO T MnO, &1 34T |

grq 9 81 g1l &1 fagermer — (i) 919 W Cu TAT Zn (i) 991 H Cu, Zn, Fe, Mn,Al ToIT Ni (iii) $%1d ¥ Cr,
Mn, Ni 3R P @I (iv) €I8U Heal | Pb, Sb, Sn.

USIferad SR USifora® ScTel &1 faveryor:

e, gcdh Td UgIferad grei | Ugiferad Soal @ fARre @ &1 faveryor, IR, Sfaer alerm,
Tiarg fdg, auf eRer, Fass wige, UR @ise | Oid MeiRer, ISRl uad (TS 9 99 ) U1 |,
Ueiferad # ors foeriRor

DI TAT DIF BT (ALATT—HT, HICH, TAI BT IATGH, T9 DARMICY gRT Taiic iR sifcH fagemor

- (HTdf6 T1I):100 3fh

Hifores drefae THRI:

gsfded mvma, SFFIE TAT SIS Soll | gEIfafesd 8k s;;ucﬂwn diedfhi, goldgIhised IR *ézl\croHG{ILhIsoH
BB AR AfShed lescq Tq wmq)mcﬂcbcu)l Ueh=d, UehI=T T Udddhis~d, Ueh=d Bl YN U4 rATIfd
AR ATHABAT, Ve~ B MSHel Jad SAISTIIRU P &GS | GV &I A [AfdRn, geigiibleld geRM
gfafshard iR ureiwRIgoed Ufafhar (GRWIST 9 SETERV ddd) | G¥eivvl & A fafdr, srerdr, gsseH 8k
Uz~ &1 UfRemg= gfifharg |

JMHAMEIfd HrSSa:

Rrrre & vorew — fFEior SR gfdfsa], srefe deemr § Grae 3 golcd &1 ST ARSIl dRS
Hrafp AifTd, Wifed ARl Afe— A= Raftrll & ofafd &+ | Telimfes TR @& Geaiver @) fafern o=
TUFHRUT B eHG DI (A, BT feUeeE, Ufueq UrATeiaIse Heelyvl, Wi, fgdihd don quie THIRT &l 9T,
WRHfed THNT & AZgur &1 A, Telibfed ik Wifed vig & SiiRidT | dvesR gfafham, dsim srasif
Ul & Rrafed IginT |

qrel=d q108 Rigic: BTSfHegoled &1 JqYRYl, 3 (BISURG-SLIYM wf2d) sp3, sp2, sp, C-C, C-N @21 C-0O
JOTTel @1 FifPsT & Sffdcafa | gusfaca uvmE, d19€ UIeRISuRM 3iR 998 UreRTsaifdferd], wiRe wra, gATe &l
wrRe sAfRfAw | A o Rigia: THell & @ ar ol wR () Tiifers uifdea gomelt (i) wgfafers difdea
yoTTen (iii) IS HUTEl | BIE SRIUT, WRHSRIE e GEIgRafefid] &1 gama &1 oM | Hifds T[or: a9 g9, 91Us
PIVT, AT IR FIfET & Fed # qve KA, 91U UTedd, mp/bp AT AU O | BRSO &I S 3R HIeH
Bl ST |

SO\

UUSd 3R Hdferd

BHICI—TAI STSCAR, Teeld 99—, doroi= Ufdfshar, Rifs ufafhar, afea ufafear, =, a=sismsH,
BASIRT fcfeha, Asdet AT | WHfed afiRenu+ afafdhard— gelagiithicrd — aeiisilithicld 3R dilg=d §RT U
HT fSher gfaRerm, FgRTs, HEd SN1, SN2, 3R SNi Hffharsi—wRadr & wa iR gaelisifthiold R &1

JIRYUCTE, FFeIAhIge, T YU, AT | SIdeIBISRT ABSTINT, YaAABISRT T BRISHA |
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By ufafhamsit &1 =@ d

Teeldl Ufdhd, dvargd, dAeRI, i, Grms, Remicad!, sThHT dolid R Hawd! a4 WhAT | UARR
JMTRINSIE FAHaT HHI, HARFAT—UI0$I% 3R dReil MR f9d g™, fSrea—armesx ufafdhar |

soidel Arsfafers ufafsard:

Aleligelk JMfded WAwUd], TIeld & WifcdR ffdced, 1,3 dCrelsd, 1,35— aulgiad, Uleod Riwed,
UHUHSIT THIE & WRINTgihiore afifshamsil &1 aiiervl, Jeare—aihHd IRWR Hae 3 A ofd dorr wieabfad
Rerfoedl @ sidqeta WNagfbfore ufafdrarell @ e | dFicer iR feArcer) T (4n) TT (4n+2)

PIafh TffshaT E-Tds—

Ufedd UlffMee RETas: () ®E- Aeeldd 9198t &l AN — QY g faex d1vsl & BIgelore,
TIESEARTE, 99 $HHI, Algdha Ufafhar, MRS iR N &1 AN (&) $E- oI UeH Acciuel dved § INT: A=
afafhar Fraite el § o, thrsw, Sted Aisgred, Rime Rusicd & gwar, Rerifewa ufafean, fafer
ffepar: (1) seliffere gfafban garsfeiad ok Arsfabierd Jonferi § gelifred &1 LIRAT SR Felaerd 3
MRYTCIE — Heoh dAT BHHT TllfH-er |

o

BTETh UFLRDIYT:

SIS WALIPIU: TR Fd1g TAT TR AT AGRT BT §DhTe, 30D HPUH, HUA MIRrdl DI JATAT BRA
qrel PRSP, AR WIC I, PIadh AT B AT ORI TAT WIGT Bl ARAT |

IRTTT RFEDIU: R, eyl 99, WagH &1 A9, HEHR, TREETY Bispics S5~ & URTET]
W RBIUT AN, TR, TAICS Blai-el AIMTH T WRifed e |

SFAR Hefed RAWE WagRpdl: (Jied 3R dea— 13 NMR) ®agl & 719 66 Ride: NMR
R @1 SSRIST de INRfae Rde T wifdd o= aTel S gedh, RIT—Rue $ufeiT 13C-1H-1H B 3MmeX
HUfHT BB ARIRYT 1H-1H RedfST Uesi 1H-1H Fufel ReRridl &1 #icys

o~ o

A WAL Alfers Rgid, TAHROT 71 WG My, TS TgRAl, 3M0Tdd AR, Hel dd AT |

(4) STerfasiT: 200 3id

YN &: Sel &l Ad, SURAfd vd faavor

ged] TR IUAE S Ol B TBR—ACIANRD, RASe, HHCH 3R FYa! ST S I =sh 3R 9D
Hed; O WY, gl B S Gadl faRra—avydr, aReear, faitre miftq qen falre srmuwe, S @1 SR
TR, 9] HaROT SF R URYUAr SF; ST Gddl faeamell & SR dgMl BT aiieRo STovd; STl &
TR, STt e 9R SR qoiat IR & Adheua Ty, STead & IRMHICI—URITHIAT 3R HSRUT 0Tdh; Wel WR 3R
fosiiifes wdg; ST wR qern ﬁmﬁﬁ@?ﬁ e ¥ IAR—AQIT; eNlHllg;cb TAT SR SHAN ST &R e A,
BISSIUTH; 3R, Yold IR YALd Td JRATRIRG FHAT; SegRechd SHedl; YR & Yold &%, 9Rd & Y
&3l BT el e, 9 A BT Sfel = |

ANT—G: JoId BISglierad

ol yare &1 Ragia; Sl &1 M &R g9 IUANT, TRIRTRITET JT Bies H URITRIAT &1 FeIiRoer, Siendl
@ A ¥ are; Rer, aRer dor $ael yare Rerfoan; aRAfa, seRNFT qom sRAHa STeavdl & STera IReieR
BT Jedidm1—raw, R, Sidq iR dree &1 fafer; yorer Afefel |

AT YSIel AT AR ST S HU BT [FAI0T

YO B ‘LCISIIHCb T STCrISd TEfral, fotel ol § X HaaT $ HDT STel FAPIRGT 71
O] ARG, Fag] qEider gglaai—ged, dfad, g—faga der gelcblu UGN, S & @Al b TPR IR
s fAfor o ugfom; @il &1 Sored, e, SRev dr §egR; Suddsl pifaa TR, 3T P TIE
IR, 9y wiero—ugfom, sidsT faweivor qorr e |

IRT—9: YoTel Jorac
S @ wifae g [rEfe o A s @ fog T % AUGS; ol T bS] T Tt

m«j‘cﬁw IRT & A= me=if # TSl VT, e <IQUYT; UTfad (i) R Aasi-d Hgued; ofaufid Sfdl &1
JIGE; STl YAATD feaTHl H ISATAGAICIH |
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ANT—S: Yolcl Yeer

A9 & B, G, TERl qAT G FaE Yol FHRIY; Joidl BT Jffdaled AR old &=, U &l 3§ yoiel
AR, Y qAT JEYSH &3 A oldl TG, Yoldl T R STerarg URad= b1 Y91d; Joidl A9 & Jad [
DI HHeUT; oiel Tag=—3MYfc Y&l 3R AT UeT Jaee; a9 St |add AR YGfrd STerjd Ror, |ael iR oidl &l
Ggh SUANT; qoidl faegr |

gRfdre—I1
IHeaRl &) IRIRG Td RIS WReg el & ax # fafrm

1. M SRieaRl @ gfder & ford g fby S € a@1fs 9 I8 oA o s b sifard eRiR® wR
% g A e 3 fem wWren wWigel (e wothes) & Ant e & o W € @ S SRTaR $H
fafrml @1 MR 7w slenell &1 Q1T 21 $_al A IW WReY Wield gRT WRY =Iffd w8l fBar o
HehdT |

2. T, I8 W $U F G991 o1 A1y 6 Ra WWeR &l fafecr 98 @ Rud ) R &1 & arg fa
fl IFICIR &I WHd AT G B BT IOF fAIHIMTBR BN | ANIRS fAdeniardr @1 S0 & favid dHadt
iR WU A R ARhAT & AH H Y&l PI UET3 Bl <@ U {B 8a AP Qe ol Mgl |

3, faferear € gRT SFIgaR & forg M @ oW arel fafdear wder # fuiRa dqot fafdear weror
oA BT | fafdcar 9kiem &1 SIoH dad Swel SEIGdRl & oy fhar SITem S oxiel & R R 3ifaH
®Y W Ahd GIfNd fhy S |

4, s @ forg 2ofi-1 asnel, pilfaeldy, ArEe R Soi—11 BS qordfds i (d=ie—dl) Ul =~
FRIfRF 2 WReT S8U O & o I8 Sl © 6 SRIGaRi & A9 IR TRING W@Red d1d &1 3R
ITH P T ARING 9 7 81 orad Fgie & a8 Iea1gde &M S 3 a1 UsH S §Ha 8l |

5. RGN (TArRfEa afea) Sifd & SHIGaR! &1 3y, &% 3R BT & R & WX Ha9 & IR H AfSdhd dare
P HWR TE 91 Bl & T3 ¢ [F 98 SEIGIR! P WRel § Arfes« @& ®U § O Y IRER 99 b 3ffhs
Y S IUYdd FHS I FAER H oG | Il g9, Pa 3R BN & R H fqwEar g dr g & forw
SHIEART ®I IR H W1 a2 MR SFH B! BT TRI— o1 a1V | VAT B & 91 8l dle SHITaR
P @R IFAAT IRARY TN BT |

6. IREIR BT He FrfaRad Ay # Amr Sem— 98 o9 S AR I SR AUETS (Wrss) ¥ $9 UBR
S PR G b S b Swe Ui mad H O V8 SR SHdT goiq Ryarg gfedl @, widl & oS ar fed
IR B W 7 U3 3R I8 1 s e @eT BhT &R Swat ufew, fisferdl, ok @ AMeve @ wrer ot
BRT | SAB! ST A I OY d1fs RR BT Wk (Gea 3iTh 808 oidel) BIRvicd R B§ & A Y | &%
Hrrex iR omer AHieR & 9 H AT S |

7. IRNEGAR BT BRI AU BT INIBT $9 YHR o— S99 I Wl Har Smgwm & I9e uid s 8 3R
IFHT Yol RR & HUR IS 81 | BT BT BRA & (18 $9 TRE AUl S b $HHT HWI fHART B B
@eeR @I€) & DI (FHIRW URed) & W o W 8k 98 ®Id & Bl @ g of O R Sl
TS/ FHTA (BIRSITH /%iF) 3 I8 S qoTiall Bl e Ha1 SQ R I TR & | dchl I8 (T
ST | foeg 39 91 BT &9 AT ST 6 S JUR AT HUR DI AR 7 fHY S¢ Hidr v+ T | &€ 7
Y| 99 SMIGIR B &g IR Te A o & foly B8 S 3R &H | $HH 3R 310d 4 31t hera
JErer # RS fhar ST 84—89, 86—93.5 3Mfe | AU RbTe B AHA el AEHIeR wH =1 (Haer) BT

e T8 B ARy |
faey e < siftm Ao a7 9 4 IRIGaR &1 ®e SR BT &1 R AU S @12y |
8. SHIGAR BT gord fHaT S IR I8 fharum 4, Smem fharum a1 IHST A Al q8l A1 a1y |
9. SHIGIR @ ToR @1 g frefaRad Feml & AR & Syl | oe g &1 gk sifaferRaa faar
ST |

(1) M= (SFR): fodl T I SAMTIaT (TERRARIEY) &1 Udl oM @ fort SWigaR @) onwal @
AT S @) ST | afe SEiear @) ol § WRIue S1erar wiurar @ Rerfa g1 S 99 WAt & ford
IR T Fhal & Al IH AT B 3RAIPd PR AT S |

(@) gfe devar (figere vagd)): gie devrar aa &= & o) <1 @XE @ S B WUl | U R BT AoR
B T TASTClD Dl TR DI | YA ARG DI el S DI QT |
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10. = B 31 37 B AR (s 318 fao) B Big =gAan A (Al fafie) €l enh, foeg ge Ame |
Aehat 91 TeH & 341 T &1 FoR gRT ARG fobar Siroem, wiifes a7 an@i @ greid @ IR #§ Hiferd
T (9FRI® FTBIIEE) < |

I S A1 AT T & 91 gfte evrar &1 AFe frEforRad g |

R DI gite e @1 gfte
6,/9 31UAT 6 /6 6,/9 31UAT 6 /12 0.6 0.8

11. ueR Rpafed Fe el P wpae 81 s ARy | dorfd 59 IWeari § ®WRed &R
Rafeifsaa Ffe Afed 6.00 S A 31ftre Rbfdca TR 2 S ORIV 91 & A@e o1 ST A1y | 1 XfeAr 3 (amed
JMMITHRGIY T U STAHDIU) Srotrfed gRadsl @ foy SHIGaR @ ST dm 3iR aﬁ:’ HEROR &3 W@ B
9 SEGIR ®I @Rt gifvd fhar SEr =nfev | afe SeiicarR & dad URBRA SioRfed uRadq 8, Raer g faa
ST AHhdl € A SHIGIR B 99 dd Hel F8l AFT Sl Adhdl ofd ddb SHIGIR gl -8l &Rl ofdl & | aury afy
SoRfea R dddl RS H 2 3R Solrol Juferd 98l 8 99 SWIeaR & W@ (fthe) 9iffa fasar Srem =anfey |

12, Repfaca GurR &1 orgaa fhen— a9l gR1, dlicae o 3R Rbfded Forl SRT <If¥fas, 3mswie,
TSI ST |

13, AHer 9IS N1 A1 SFENGART BT Bred WRIET fhar SR iR aRom srfafeRRad farar Smamm |

14, PR fasT—

() o1 weg & Sod TS HorR fIoq fera 2|

(i) Do faSH B ST ST B |

(i) T & g arferer # MR SR ofcd # TR @ MMHR W [N & ggad Jwak AR fF=or Isi 4

BT AMRY—
Eohs A1 T UgAE B SR TS [ g & R IS
1. o 3R SHGAR & d1F B 49 Hiex 49 Hex
2. §R® TR BT 3MHR 1.3 1.3
3. THAUIOR 7 5 AHTS 5 AHTS

15. AT Hbd, B Fod AR ABa I Bl MM A IR 977 fRafarge & ggae o1 dalve-e deR
fao 7 1 RER wiel &1 swme o el e iR Ufss 9 S-fl Sugad ol ¥ e Sdr 8, & dor fawe
DI S PR B o0 [Aeqel vy qEem SMewm | S@fe aFl Sl § 9 fdl A1 U S &7 a9 wy 9 udie
ST S FhdT & | Hagqul Al H S8l SFIdR A3 U@ Sffd &) U= S[FI URIT O df QM1 &1 a9l o ofid &
ST ARy |

16. 3fic &= (Wiee oif fawH): g &3 @1 o awgE fafy (@=heem Aere) gRT @ oeeft | oigt ot
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MINISTRY OF MINES
New Delhi, the 6th February 2016
COMBINED GEO-SCIENTIST AND GEOLOGIST EXAMINATION, 2016
No. 4/4/2015-M.II—The rules for the open competitive examination to be held by the Union Public Service

Commission for the purpose of filling vacancies of Geologists, Geophysicist and Chemists [JTS Entry Grade Group ‘A’ duty
post] of Geological Survey of India and Jr. Hydrogeologists (Scientist B), Group A, Ministry of Water Resources published
hereby for general information.

ey

2

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

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

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

Appointment of the selected candidates based on the results of the above examination will be made initially on
temporary basis.

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



180

THE GAZETTE OF INDIA, FEBRUARY 6, 2016 (MAGHA 17, 1937) [PAarRT I—SEC. 1

(6)

@)

®)

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

A candidate must be either:

(a)
(b)
()
(d)

(e)

a citizen of India, or
a subject of Nepal, or
a subject of Bhutan, or

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

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

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

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

Age limit:

(a)

(b)

()

(d)

For Geologist and Geophysicist and Chemist (Group ‘A’) in the Geological Survey of India, an attached office
of Ministry of Mines, Government of India: A candidate must have attained the age of 21 years and must not
have attained the age of 32 years on the first day of the month of January of the year in which the Examination
is to be held [i.e. as on 1st January, 2016] i.e. he/she must have been born not earlier than 2nd January, 1984
and not later than 1st January 1995.

Jr. Hydrogeologists (Scientist B), Group A, in Central Ground Water Board, Ministry of Water Resources : A
candidate must have attained the age of 21 years and must not have attained the age of 35 years on the first
day of the month of January of the year in which the Examination is to be held [i.e. as on 1st January, 2016 ]
i.e. he/she must have been born not earlier than 2nd January, 1981 and not later than 1st January 1995.

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

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

Column - I Column - II

(6] Geologist Group ‘A’
Geological
Survey of India (ii) Geophysicist Group ‘A’

@iii)) | Chemist Group ‘A’

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

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

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

(iii) Up to a maximum of five years, if a candidate had ordinarily been domiciled in the State of Jammu &
Kashmir during the period from the 1st January, 1980 to 31st day of December, 1989.
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(iv) Up to a maximum of three years in the case of Defence Services personnel disabled in operations during
hostilities with any foreign country or in a disturbed area and released as a consequence thereof.

(v)  Up to a maximum of five years in the case of Ex-servicemen including Commissioned Officers and
ECOs/SSCOs who have rendered at least five years of Military Service as on 1st January, 2016 and have
been released (i) on completion of assignment including those whose assignment is due to be completed
within one year from Ist January, 2016 otherwise than by way of dismissal of discharge on account of
misconduct or inefficiency or (ii) on account of physical disability attributable to Military Service or
(iii) on invalidment.

(vi) Up to a maximum of 5 years in the case of ECOs/SSCOs who have completed an initial period of
assignment of 5 years of Military Service as on 1st January, 2016 and whose assignment has been
extended beyond 5 years and in whose case the Ministry of Defence issues a certificate that they can
apply for civil employment and that they will be released on 3 months’ notice on selection from the date
of receipt of offer of appointment.

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

Note I: Candidates belonging to the Scheduled Castes and the Scheduled Tribes and the Other Backward
Classes who are also covered under any other clauses of Rule 8 (d) above, viz. those coming under the
category of Ex-servicemen persons domiciled in the state of J & K physically handicapped etc. will be eligible
for grant of cumulative age-relaxation under both the categories.

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

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

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

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

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

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

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

Note 1: Candidates should note that only the date of birth as recorded in the Matriculation Secondary Examination
Certificate or an equivalent certificate on the date of submission of application will be accepted by the Commission
and no subsequent request for its change will be considered or granted.

Note 2: Candidates should also note that once a date of birth has been claimed by them and entered in the records of
the Commission for the purpose of admission to an Examination, no change will be allowed subsequently (or at any
other Examination of the Commission) on any ground whatsoever.

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

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

(10)
(1)

Minimum Educational Qualification :

A candidate must have:

@

(i)

(iii)

(iv)

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.

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.

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.

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.
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12)

13)
(14)

5)

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

The candidates applying for the examination should ensure that they fulfill all the eligibility conditions for
admission to the Examination. Their admission at all the stages of examination for which they are admitted by the
Commission, viz Written Examination and interview/Personality Test will be purely provisional, subject to their
satisfying the prescribed eligibility conditions, if on verification at any time before or after the Written Examination
or Interview/ Personality Test it is found that they do not fulfill any of eligibility conditions, their candidature for the
examination will be cancelled by the Commission.

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 -

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

(i) Impersonating, or

(iii) Procuring impersonation by any person; or

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

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

(vi) Resorting to any other irregular or improper means in connection with his candidature for the examination; or
(vii) Using unfair means during the examination; or

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

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

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

(xi) Being in possession of or using mobile phone, pager, bluetooth or any electronic equipment or device or any
other equipment capable of being used as a communication device during the examination, or

(xii) Violating any of the instructions issued to the candidates alongwith their Admission Certificates permitting
them to take the examination; or

(xiii) Attempting to commit or as the case may be, abetting the Commission of all or any of the acts specified in the
foregoing clauses, may in addition to rendering himself liable to criminal prosecution -

(a) To be disqualified by the Commission from the examination for which he is a candidate, and or
(b) To be debarred either permanently or for a specified period

(i) By the Commission from any examination or selection held by them,

(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.

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.
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(16)

a7)

(18)

19)

(20)

21

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

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

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

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

CODE Physical Requirement

1. MF Work performed by manipulating (with
fingers)

2. PP Work performed by pulling & pushing
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3 L Work performed by lifting

4 KC Work performed by kneeling and crouching
5 BN Work performed by bending

6. S Work performed by sitting

7 ST Work performed by standing

8 w Work performed by walking

9 SE Work performed by seeing

10. H Work performed by hearing/speaking

11. RW Work performed by reading & writing

The functional classification in their case shall be one or more of the following, consistent with the requirements of

the concerned Service Posts -

FUNCTIONAL CLASSIFICATION

(22)

(23)

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
4. OL one leg affected (R or L) a. impaired reach
b. weakness of grip
c. ataxic
5. OA one arm affected (R or L) a. impaired reach
b. weakness of grip
C. ataxic
6. BH stiff back and hips (cannot sit or stoop)
7. MW muscular weakness and limited physical
endurance
8. B blind
9. PB partially blind
10. D deaf
11. PD partially deaf

A candidate will be eligible to get the benefit of community reservation only in case the particular caste to which the
candidates belongs is included in the list of reserved communities issued by the Central Government. If a candidate
indicates in his/her application form for Combined Geoscientist and Geologist Examination that he/she belongs to
General Category but subsequently writes to the Commission to change his/her category to a reserved one, such
request shall not be entertained by the Commission.

While the above principle will be followed in general there may be a few cases where there was a little gap (say 2-3
months) between the issuance of a Government Notification enlisting a particular community in the list of any of the
reserved communities and the date of submission of the application by the candidate. In such cases the request of
change of community from general to reserved may be considered by the Commission on merit.

Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/PH/Ex-servicemen must ensure that
they are entitled to such reservation/relaxation as per eligibility prescribed in the Rules/Notice. They should also be
in possession of all the requisite certificates in the prescribed format in support of their claim as stipulated in the
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(24)

(25)

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 - II1.

FARIDA M. NAIK
Director

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 II - 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 Hydrogeologist (Scientist 'B'), Group 'A’ for Central Ground Water Board.

Subject Duration Maximum Marks
ey ) 3)
1. General English (common for all category) 3 hrs 100
Category — 1 For the post of Geologists

2. Geology Paper I: 3 hrs 200

3. Geology Paper II: 3 hrs 200

4. Geology Paper I1I: 3 hrs 200
Category — 2 For the post of Geophysicists

2. Geophysics Paper I: 3 hrs 200

3. Geophysics Paper 1I: 3 hrs 200

4. Geophysics Paper I11: 3 hrs 200
Category — 3 For the post of Chemists

2. Chemistry Paper I: 3 hrs 200

3. Chemistry Paper II: 3 hrs 200

4. Chemistry Paper 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

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.
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Note II: Candidates competing for selection for both the posts of Geologist and Jr. Hydrogeologist will be required to
appear in all the subjects mentioned against Categories 1 and 4 above.

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

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

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

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

6.  Candidates must write the papers in their own hand. In no circumstances they will be allowed the help of scribe to write
answers for them. However, blind candidates and the candidates with locomotor disability and cerebral palsy where
dominant (writing) extremity is affected to the extent of slowing the performance of function (minimum of 40%
impairment) will be allowed to write Combined Geo-Scientist and Geologist Examination with the help of a scribe.
Compensatory time of twenty minutes per hour shall be permitted for the Blind candidates and the candidates with
locomotor disability and cerebral palsy where dominant (writing) extremity is affected to the extent of slowing the
performance of function (minimum of 40% impairment) will be allowed in the Combined Geo-Scientist and Geologist
Examination.

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

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

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

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

11. Candidates are permitted to bring and use battery operated pocket calculators for answering papers in this examination.
Loaning or interchanging of calculators in the Examination Hall is not permitted.

12. Interview/Personality Test : The candidate will be interviewed by Board i.e. Interview Board(s) constituted by the
Commission. The object of the interview will be to assess the suitability for the post(s) of Geologist, Geophysicist,
Chemist and Jr. Hydrogeologist. Special attention will be paid in the Personality Test to assessing the candidate’s
capacity for leadership, initiative and intellectual curiosity tact and other social qualities, mental and physical energy
powers of practical application, integrity of character and aptitude for adapting themselves to the field life.

SCHEDULE
STANDARD AND SYLLABUS

A paper in General English is compulsory and common for all the four categories and A paper in General English is
compulsory and common for all the four categories and its standard will be such as may be expected of a science graduate.
3 compulsory papers each on Geology, Geophysics, Chemistry and Hydrogeology subjects will be approximately of the
M.Sc. degree standard of an Indian University and questions will generally be set to test the candidate’s grasp of the
fundamentals in each subject.

There will be no practical examination in any of the subjects
(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.

(1) GEOLOGY - PAPER I : 200 Marks
Section A : Geomorphology and Remote Sensing.

Introduction : Development, Scope, Geomorphic concepts, Types and Tools; Landforms: Role of Lithology,
peneplaination, endogenous and exogenous forces responsible, climatic and Tectonic factors and rejuvenation of landforms;
Denudational processes :
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Weathering, erosion, transportation, weathering products and soils — profiles, types, duricrusts; Hillslopes : Their
characteristics and development, fluvial processes on hillslopes; River and drainage basin: Drainage pattern, network
characteristics, Valleys and their development, processes of river erosion, transportation and deposition; Landforms produced
by geomorphic agents: Fluvial, Coastal , Glacial and Aeolian landforms; Geomorphic indicators of neotectonic movements :
Stream channel morphology changes, drainage modifications, fault reactivation, Uplift — subsidence pattern in coastal areas;
Applied Geomorphology : Application in various fields of earth sciences viz. Mineral prospecting, Geohydrology, Civil
Engineering and Environmental studies; Geomorphology of India: Geomorphical features and zones

Electromagnetic radiation — characteristics, remote sensing regions and bands; General orbital and sensor
characteristics of remote sensing satellites; Spectra of common natural objects — soil, rock, water and vegetation. Aerial
photos — types, scale, resolution, properties of aerial photos, stereoscopic parallax, relief displacement; Principles of
photogrammetry; Digital image processing - characteristics of remote sensing data, preprocessing, enhancements,
classification; Elements of photo and imagery pattern and interpretation, application in Geology; Remote sensing applications
in interpreting structure and tectonics, Lithological mapping, mineral resources, natural hazards and disaster mitigation,
groundwater potentials and environmental monitoring. Landsat, Skylab, Seasat and other foreign systems of satellites and
their interpretation for geological and other studies; Space research in India — Bhaskara and IRS systems and their
applications, Thermal IR remote sensing and its applications, Microwave remote sensing and its applications. Principles and
components of Geographic Information System (GIS), remote sensing data integration with GIS, applications of GIS in
various geological studies.

Section B: Structural Geology

Principle of geological mapping and map reading, projection diagrams. Stress-strain relationships for elastic, plastic
and viscous materials. Measurement of strain in deformed rocks. Behaviour of minerals and rocks under deformation
conditions. Structural analysis of folds, cleavages, lineations, joints and faults. Superposed deformation. Mechanism of
folding, faulting and progressive deformation. Shear

Zones: Brittle and ductile shear zones, geometry and products of shear zones; Mylonites and cataclasites, their origin
and significance.Time relationship between crystallization and deformation. Unconformities and basement-cover relations.
Structural behaviour of igneous plutons, diapirs and salt domes. Introduction to petrofabric analysis.

Section C: Geodynamics

Earth and its internal structure. Continental drift — geological and geophysical evidence and objections. An overview of
plate tectonics including elementary concepts of plates, lithosphere, asthenosphere, types of plate boundaries and associated
important geological features like oceanic trenches, volcanic arcs, accretionary wedges, topography of mid-ocean ridges,
magnetic anomaly stripes and transform faults. Gravity anomalies at mid-ocean ridges, deep sea trenches, continental shield
areas and mountain chains. Palaecomagnetism and its application for determining palacoposition of continents. Isostasy,
Orogeny and Epeirogeny. Seismic belts of the earth. Seismiciy at plate boundaries. Principles of Geodesy, Global Positioning
System (GPS) and its application in crustal motion monitoring including neotectonics. Palaeoposition of India and
Geodynamics of the Indian plate.

Section D: Stratigraphy

Principles of Statigraphy : History and Development of Statigraphy; Stratigraphic procedures (Surface and Subsurface);
Concept of Lithofacies and Biofacies; Stratigraphic Correlation (Litho, Bio- and Chronostratigraphic Correlation); Study of
standard stratigraphic code (Lithostratigraphic, Biostratigraphic and Chronostratigraphic); Concepts of Magnetostratigraphy,
Chemostratigraphy, Event stratigraphy, and Sequence stratigraphy; Nomenclature and the modern stratigraphic code.
Radioisotopes and measuring geological time. Geological time-scale. Stratigraphic procedures of correlation of
unfossiliferous rocks. Precambrian stratigraphy of India : Achaean stratigraphy -tectonic frame-work, geological history and
evolution of Dharwar, and their equivalents; Easterghats mobile belt; Proterozoic stratigraphy -tectonic framework,
geological history and evolution of Cuddapahs and their equivalents. Palacozoic stratigraphy: Palaecozoic formations of India
with special reference to type localities, history of sedimentation, fossil content. Mesozoic stratigraphy: Mesozoic formations
of India with special reference to type localities, history of sedimentation, fossil content. Cenozoic stratigraphy: Cenozoic
formations of India, Rise of the Himalayas and evolution of Siwalik basin. Stratigraphic boundaries: Stratigraphic boundary
problems in Indian geology. Gondwana Supergroup and Gondwanaland. Deccan Volcanics. Quaternary stratigraphy. Rocks
record, palaeoclimates and palaeogeography.

Section E : Palacontology

Evolution of the fossil record and the geological time scale. Basic and functional morphology of major fossil groups.
Species concept; Major evolutionary theories ; Techniques in Palaecontology mega fossils- microfossils — nannofossils ,
ichnofossils — collection, identification and illustration — binomial Nomenclature; Invertebrate Palacontology — A brief study
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of morphology, classification, evolutionary trends and distribution of Bivalves, cephalopoda and Gastropods, Echinoids,
Corals and Brachiopods. Vertebrate Palacontology — Brief study of vertebrate life through ages. Evolution of reptiles and
mammals; Siwalik vertebrate fauna; Biodiversity and mass extinction events; evidence of life in Precambrian times;
Palaeontological perspective : Use of palaecontological data in a) Stratigraphy b) Palacoecology and evolution; Introduction
to Micropalaeontology; Types of Microfossils; Plant fossils: Gondwana flora and their significance. Different microfossil
groups and their distribution in India; Application of palynology. Basic idea about statistical application in palacontology.
Fundamentals of isotopic studies of fossils.

GEOLOGY - PAPER II : 200 Marks
Section A : Mineralogy and Geochemistry & Isotope Geology

External symmetry of crystals: Symmetry Elements, methods of projection, derivation of 32 classes, Hermaun Muguin
notation. Internal symmetry of crystals: Derivation of 230 space groups, diffraction of crystals by X-rays, Braggs’ law.
Principles of optical mineralogy : Optical mineralogy, polarized light, behaviour of isotropic and anisotropic minerals in
polarized light, refractive index, double refraction, birefringence, sign of elongation, interference figures, 2V, dispersion in
minerals. Optic sign, pleochroic scheme and determination of fast and slow vibrations and accessory plates. Introduction to
mineralogy: Definition and classification of minerals. Structural and chemical principles of crystals / minerals, chemical
bonds, ionic radii, coordination number (CN) and polyhedron. Structure, chemistry, physical and optical characters and
paragenesis of mineral groups: Olivine, pyroxene, amphibole, mica and spinel groups; Feldspar, quartz, feldspathoid,
aluminum silicate, epidote and garnet groups. Accessory minerals: Apatite, calcite, corundum, scapolite, sphene and zircon.
Earth mineralogy: Average mineralogical composition of crust and mantle, mineral transformations in the mantle with depth.

Earth in relation to the solar system and universe, cosmic abundance of elements. Composition of the planets and
meteorites. Structure and composition of earth and distribution of elements. Trace elements and REE and their importance in
fractional crystallization during magmatic / partial melting. Elementary crystal chemistry and thermodynamics. Introduction
to isotope geochemistry. Geochronology and age of the Earth: Law of Radioactivity; Principles of isotopic dating, Decay
schemes and Derivation of equation of age. Rb/Sr, U- Th —Pb methods of dating the rocks. Age of the Earth. Geochemistry
and principles of evolution of hydrosphere, biosphere and atmosphere. Geochemical cycle and principles of geochemical
prospecting.

Section B : Igneous Petrology

Origin of magmas: Mantle, onset of partial melting of mantle, processes of partial melting in mantle, mantle-magmas in
relation to degree and depth-level of partial melting. Phase equilibrium in igneous systems: Binary and ternary systems.
Bowen's reaction principle: Reaction series and its application to petrogenesis. Magmatic evolution and differentiation:
Fractional crystallization, gravitational differentiation, gas streaming, liquid immiscibility and assimilation. Structures and
textures: Definition, description, rock examples and genetic implications of common structures and textures of igneous rocks.
Classification of igneous rocks: Mode, CIPW norm, IUGS and other standard classifications; Magmatism and tectonics:
Inter-relationship between tectonic settings and igneous rock suites. Igneous rock suites: Form, structure, texture, modal
mineralogy, petrogenesis and distribution of Ultramafic rocks: Dunite-peridotite-pyroxenite suite; kimberlites, lamprophyres,
lamproites, komatiites; Basic rocks: Gabbro-norite-anorthosite-troctolite suite, Dolerites; Basalts and related rocks;
Intermediate rocks: Diorite-monzonite-syenite suite; Andesites and related rocks; Acidic rocks: Granite-syenite-granodiorite-
tonalite suite; Rhyolites and related rocks; Alkaline rocks: Shonkinite, ijolite, urtite, melteigite, malignite, alkali gabbros,
alkali basalt, alkali granite, alkali syenite, nepheline syenite and phonolite; Carbonatites; Ophiolite suite.

Petrogenetic provinces : Continental areas: Volcanic-Flood basalts-Tholeiites (Deccan Trap, Columbia River basalts);
Layered gabbroic intrusions: The Bushveld complex, Skaergaard intrusion, Still water complex. Plutonic: Carbonatites and
alkaline rock complexes of India; Oceanic Rift valleys: MORB- Tholeiites-Ophiolites

Section C : Metamorphic Petrology & Processes

Concepts and Theory: Types of Metamorphism and their controlling factors; Common minerals of metamorphic rocks;
Field observations, petrographic classification of common metamorphic rocks; Metamorphic facies and facies series. Effects
of Metamorphism : Phase diagrams and graphic representation of mineral assemblages; Prograde and retrograde
metamorphism, Matasomatism; Deformation textures and textures related to recrystallization; Metamorphic reactions,
elemental exchange and Pressure — Temperature conditions of Isograds; Mineral assemblages equilibrium reaction textures
and geo-thermo barometry. Experimental and thermodynamic appraisal of metamorphic reactions; Role of fluids in
metamorphic reactions. Metamorphism types and products: Regional and thermal metamorphism of pelitic rocks. Regional
and thermal metamorphism of basic and ultrabasic rocks; Regional and thermal metamorphism of impure, silicious carbonate
rocks; Metamorphism of Granitoides, Charnockites and Migmatites. Metamorphism in space and time: Plate tectonics and
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metamorphic processes; Paired metamorphic belts, Archaean and Proterozoic terrains; Extraterrestrial Metamorphism
(Impact and Shock Metamorphism); polymetamorphism .

Section D : Sedimentology

(2) Provenance and diagenesis of sediments. Sedimentary textures. Framework, matrix and cement of terrigenous
sediments. Definition, measurement and interpretation of grain size. Elements of hydraulics. Primary structures,
palaeocurrent analysis. Biogenic and chemical sedimentary structures. Sedimentary environment and facies. Facies modeling
for marine, non-marine and mixed sediments. Tectonics and sedimentation. Classification and definition of sedimentary
basins. Sedimentary basins of India. Cyclic sediments. Seismic and sequence stratigraphy. Purpose and scope of basin
analysis. Stratum contours and isopach maps.

Section E : Environmental Geology and Natural Hazards

Fundamental concepts of Environmental Geology - it’s scope, objectives, and aims. Earth’s thermal environment and
Climates. Global warming. Green house effect. Ozone depletion—Ice sheets and fluctuation in sea levels. Concepts of
ecosystem. Earth’s major ecosystems terrestrial and aquatic. Meteorology as environmental science. Air Pollution, sources of
pollution, pollution due to dust and waste disposal. National and International standards. Environmental health hazards.
Mining, opencast, underground, disposal of industrial and radio-active waste, dumping stacking, rehandling, management,
mineral processing, tailing ponds, acid mine drainage, siltation, case studies. Mining below water table, mine water
discharges, regional effects on water regime. Noise levels- national standards, mining machinery, ill effects. Air sampling
techniques — respirable dust samplers, high volume air samplers, personal sampling pumps, weather monitoring equipments,
automatic recorders. Elements of Environmental Impact Assessment — impacts, primary, secondary, prediction, assessment,
base-line data generation, physical, biological, cultural, socioeconomic aspects. Carrying capacity based developmental
planning — Assimilative capacity — supportive capacity — Resource based planning — Institutional strategies. Sustainable
Developmental Planning - Applications of GIS in Environmental Management.Environmental Legislations in India.

Concepts and principles: Natural hazards — preventive/ precautionary measures — floods, landslides, earthquakes, river
and coastal erosion. Distribution, magnitude and intensity of earthquakes. Neotectonics and seismic hazard assessment.
preparation of seismic hazard maps. Impact of seismic hazards on long and short term environmental conditions. Mechanism
of landslides, causes of major floods, cyclones and storms. Deforestation and land degradation. Coastal erosion, its causes
and control of Geological hazards and crisis management.

GEOLOGY - PAPER IIT : 200 MARKS
Section A: Indian mineral deposits and mineral economics

Occurrence and distribution in India of metalliferous deposits - base metals, iron, manganese, aluminium, chromium,
nickel, gold, silver, molybdenum. Indian deposits of non-metals — Diamond, mica, asbestos, barytes, gypsum, graphite,
apatite and beryl. Gemstones, refractory minerals, abrasives and minerals used in glass, fertilizer, paint, ceramic and cement
industries. Building stones. Phosphorite deposits. Placer deposits, rare earth minerals. Strategic, critical and essential
minerals. India’s status in mineral production vis a vis world scenario, Changing patterns of mineral consumption. UNFC
classification, National Mineral Policy. Mineral Concession Rules. Marine mineral resources and Laws of Sea.

Section B: Ore genesis and Geophysics

Ore deposits and ore minerals. Magmatic processes of mineralization. Porphyry, skarn and hydrothermal
mineralization. Fluid inclusion studies. Mineralisation associated with — (i) ultramafic, mafic and acidic rocks (ii) greenstone
belts (iii) komatiites, anorthosites and kimberlites and (iv) submarine volcanism. Magma related mineralization through
geological time. Stratiform and stratabound ores. Ores and metamorphism — cause and effect relations. Metallogeny and
mineral belts.

Interrelationship between geology and geophysics - Role of geological and geophysical data in explaining
geodynamical features of the earth. General and Exploration geophysics - Different types of geophysical methods; Gravity,
magnetic, Electrical, Seismic - their principles and applications. Geophysical field operations - Different types of surveys,
grid and route surveys, profiling and sounding techniques, scales of survey, presentation of geophysical data. Application of
Geophysical methods - Regional geophysics, ore geophysics, engineering geophysics. Geophysical anomalies : correction to
measured quantities, geophysical, anomaly, regional and residual (local) anomalies, factors controlling anomaly, depth of
exploration. Integrated geophysical methods - Ambiguities in geophysical interpretation, Planning and execution of
geophysical surveys.
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Section C: Mineral exploration

Resource, reserve definitions; mineral resource in industries - historical perspective and present. A brief overview of
classification of mineral deposits with respect to processes of formation in relation to exploration strategies. Principles of
mineral prospecting and exploration - conceptualization, methodology and stages; sampling, subsurface sampling including
pitting, trenching and drilling, core and non-core drilling, planning of bore holes and location of bore holes on ground. Core
logging, geochemical exploration- nature of samples anomaly, strength of anomaly and controlling factors, coefficient of
aqueous migration. Principles of reverse estimation, density and bulk density, factors affecting reliability of reserve
estimation, reserve estimation based on geometrical models (square, rectangular, triangular and polygon blocks ) regular and
irregular grid patterns, statistics and error estimation. Application of Geophysical techniques, Geomorphological and remote
sensing techniques and Geobotanical and geochemical methods. Application of geostatistical techniques in Mineral
Exploration.

Section D: Geology of fuels

Coal and its properties: Different varieties and ranks of coal. Origin of coal. Coalification process and its causes.
Lithotypes, microlithotypes and macerals: their physical, chemical and optical properties. Maceral analysis of coal: Mineral
and organic matter in coal. Petrographical methods and tools of examination. Fundamentals of coal petrology, concept of coal
maturity, peat, lignite, bituminous and anthracite coal. Application of coal geology in hydrocarbon exploration. Applications
of coal petrography. Proximate and ultimate analyses. Indian coal & lignite deposits. Industrial evaluation of coal
characteristics with reference to coal classification. Geology and coal petrography of different coalfields of India. Uses of
coal for various industries e.g. carbonization, liquefaction, power generation, gasification and coal-bed methane production.

Origin, migration and entrapment of natural hydrocarbons. Characters of source and reservoir rocks. Structural,
stratigraphic and mixed traps. Techniques of exploration. Geographical and geological distributions of onshore and offshore
petroliferous basins of India.

Mineralogy and geochemistry of radioactive minerals. Instrumental techniques of detection and measurement of
radioactivity. Radioactive methods for prospecting and assaying of mineral deposits. Distribution of radioactive minerals in
India. Radioactive methods in petroleum exploration — well logging techniques. Nuclear waste disposal — geological
constraints.

Section E : Engineering Geology

Geological studies and evaluation in planning, design and construction of major civil structures. Elementary concepts
of rock mechanics and soil mechanics. Site investigation, characterization and problems related to civil engineering projects:
geological and geotechnical investigations for dams, reservoirs and spillways, tunnels, underground caverns, bridges,
highways, shorelines. Problems of groundwater in engineering projects. Coastal geotechniques. Environmental
considerations related to civil engineering projects. Resource evaluation of construction materials. Geological hazards
(landslides and earthquakes), their significance, causes, preparedness and mitigation. Recent trends in geotechnical
engineering. Geotechnical case studies of major projects in India.

(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, VpNs studies. Elastic waves, their propagation characteristics.
Seismic ray theory for spherically and horizontally stratified earth, basic principles of Seismic Tomography and receiver
function analysis, Seismic network and arrays, telemetry systems, Earthquake prediction; dilatancy theory, short-term,
middle-term and long- term predictions, Seismic microzonation studies, application for engineering problems, Seismometry,
Principle of electromagnetic seismograph, displacement meters, velocity meter, accelerometer, WWSSN stations, Strong
motion seismograph, seismic arrays for detection of nuclear explosions, Broadband seismometry.
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c. Methods in Geophysics:

Properties of scalars, vectors and tensors, Elements of vector analysis, Gradient, Divergence and Curl, Gauss's
divergence theorem, Stokes theorem, Definition of fields, Gravitational field, Newton's Law of gravitation, Gravitation
potential and fields due to bodies of different geometric shapes, Electrostatic field, Coulomb's law, Electrical permittivity and
dielectric constant, Basic guiding equations, Magneto static field, Origin of Magnetic field, Ampere's law, Biot and Savart's
law, Geomagnetic fields, Magnetic fields due to different type of structures, Solution of Laplace equation in Cartesian
Coordinate, Cylindrical Polar Coordinate and Spherical Polar Coordinate, Complex Variables in Potential theory, Green's
theorem in Potential Theory. Concept of Image in Potential Theory, Analytical continuation in Potential fields, Numerical
Methods in Potential Theory. Electrical fields in geophysics, point source, continuous distribution and double layers,
equipotential and line of force. Current and potential in the earth, basic concept and equations of electromagnetic, Maxwell's
equations, boundary conditions, elliptic polarization, electromagnetic potential and waves, radiation from dipoles, retarded
potential, near and far fields, radiation resistance, EM field of a loops of wire on half space, multi-layered media, impedance
and its application.

d.Geophysical Inversion:

Fundamental concepts of inverse theory, Basic definition of inversions with application to Geophysics. Probability,
Inverses with discrete and continuous models. Forward problems versus Inverse problems. Formulation of inverse problems
and their relation to a matrix problem, linear inverse problems, classification of inverse problems, least square solutions and
minimum norm solution, concept of norms, concept of 'a priori' information, constrained linear least square inversion, review
of matrix theory Introduction to finite difference method, forward, backward and central difference method. Application of
finite difference method for solving Helmholtz equation. Introduction to finite element method, various steps, simple
examples showing application of finite element method. Models and data spaces, householder transformation, data resolution
matrix, model resolution matrix, Eigen values and Eigen vectors, singular value decomposition (SVD), generalized inverses,
Non-linear inverse problems, Gauss Newton method, steepest descent (gradient) method, Marquardt-Levenberg method,
Earthquake location problem, tomography problem. Probabilistic approach of inverse problems, maximum likelihood and
stochastic inverse methods, Backus-Gilbert method, Global optimization techniques, genetic algorithm, simulated annealing
methods, examples of inverting geophysical data.

PART-B: 100 Marks
a. Mathematical Methods of Physics:

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

b. Thermodynamics and Statistical Physics:

Laws of thermodynamics and their consequences; Thermodynamic potentials, Maxwell relations; Chemical potential,
phase equilibria; Phase space, micro- and macrostates; Micro canonical, canonical and grand-canonical ensembles and parti-
tion functions; Free Energy and connection with thermodynamic quantities; First-and second-order phase transitions;
Classical and quantum statistics, ideal Fermi and Bose gases; Principle of detailed balance; Blackbody radiation and Planck's
distribution law; Bose-Einstein condensation; Random walk and Brownian motion; Introduction to non equilibrium
processes; Diffusion equation.

c. Electrodynamics:

Gauss Theorem, Poison's equation, Laplace's equation, solution to Laplace's equation in Cartesian coordinates,
spherical, cylindrical coordinates, use of Laplace's equation in the solutions of electrostatic problems. Ampere's circuital law,
magnetic vector potential, displacement current, Faraday's law of electromagnetic induction. Maxwell's equations, differential
and integral forms, physical significance of Maxwell's equations. Wave equation, plane electromagnetic waves in free space,
in non conducting isotropic medium, in conducting medium, electromagnetic vector an scalar potentials, uniqueness of
electromagnetic potentials and concept of gauge, Lorentz gauge, Columb gauge, charged particles in electric and magnetic
fields, charged particles in uniform electric field, charged particle in homogeneous magnetic fields, charged particles in
simultaneous electric and magnetic fields, charged particles in non homogeneous magnetic fields. Lienard - Wiechert
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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 1I : 200 Marks
PART-A: 100 Marks
a. Geophysical Potential Fields (Gravity and Magnetic)

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

b. Electrical and Electromagnetic methods:

Electrical properties of rocks and their measurement, concepts and assumptions of horizontally stratified earth,
anisotropy and its effects on electrical fields, the geo electric section and geological section, D.0 Resistivity method,
fundamental laws, 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.
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Borehole Geophysics (Principles of Well logging):

Objectives of well logging, fundamental concepts in borehole geophysics, borehole conditions, properties of reservoir
rock formations, formation parameters and their relationships-formation factor, porosity, permeability, formation water
resistivity, water saturation, irreducible water saturation, hydrocarbon saturation, residual hydrocarbon saturation; Arhcie's
and Humble's equations; principles, instrumentations, operational procedures and interpretations of various geophysical logs,
SP log, resistivity and micro resistivity logs, nuclear/radioactive logs, acoustic impedance and propagation logs, temperature
log, caliper log and directional logs; production logging; clean sand and shaly sand interpretations; overlay and cross-plots of
well-log data, determination of formation lithology, sub-surface correlation and mapping, delineation of fractures; application
of well-logging in hydrocarbon, groundwater, coal, metallic and non-metallic mineral exploration.

PART-B: 100 Marks
a. Atomic and Molecular Physics and Properties and Characterization of materials:

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

b. Nuclear and Particle Physics:

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

Crystalline and amorphous structure of matter; Different crystal systems, space groups; methods of determination of
crystal structure; X-ray diffraction, scanning and transmission electron microscopes; Band theory of solids-conductors,
insulators and semiconductors; Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, para and
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and applications; elementary ideas
about high temperature superconductivity.

c. Electromagnetic Theory:

Electrostatics: Gauss' Law and its applications; Laplace and Poisson equations, boundary value problems;
Magnetostatics: Biot-Savart law, Ampere's theorem, electromagnetic induction; Maxwell's equations in free space and linear
isotropic media; boundary conditions on fields at interfaces; Scalar and vector potentials; Gauge invariance; Electromagnetic
waves in free space, dielectrics, and conductors; Reflection and refraction, polarization, Fresnel's Law, interference,
coherence, and diffraction; Dispersion relations in plasma; Lorentz invariance of Maxwell's equations; Transmission lines
and wave guides; Dynamics of charged particles in static and uniform electromagnetic fields; Radiation from moving
charges, dipoles and retarded potentials.

d. Classical Mechanics:

Newton's laws; Phase space dynamics, stability analysis; Central-force motion; Two-body collisions, scattering in
laboratory and centre-of-mass frames; Rigid body dynamics, moment of inertia tensor, non-inertial frames and pseudoforces;
Variational principle, Lagrangian and Hamiltonian formalisms and equations of motion; Poisson brackets and canonical
transformations; Symmetry, invariance and conservation laws, cyclic coordinates; Periodic motion, small oscillations and
normal modes; Special theory of relativity, Lorentz transformations, relativistic kinematics and mass-energy equivalence. .
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(4) GEOPHYSICS - PAPER 1III : 200 Marks
PART-A: 100 Marks
a. Radiometric Exploration / Airborne Geophysical surveys for Geological Mapping:

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

b. Marine Geophysics:

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

c. Geophysical Signal Processing:

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

d. Remote Sensing and GIS applications:

Fundamental concepts of remote sensing, electromagnetic radiation spectrum, energy-frequency-wavelength
relationship, Boltzman Law, Wien Law, electromagnetic energy and its interactions in the atmosphere and with terrain
features; elements of photographic systems, reflectance and emittance, false color composites, remote sensing platforms,
flight planning, geosynchronous and sun synchronous orbits, sensors, resolution, parallax and vertical exaggeration, relief
displacement, mosaic, aerial photo interpretation and geological application. Fundamentals of photogrammetry, satellite
remote sensing, multi-spectral scanners, thermal scanners, microwave remote sensing, fundamental of image processing and
interpretation for geological applications. Introduction to Geographic Information Systems (GIS) spatial data structures,
visualization and querying, spatial data analysis.

PART-B: 100 Marks
a. Solid State Physics:

Crystalline and amorphous structure of matter; Different crystal systems, space groups; methods of determination of
crystal structure; X-ray diffraction, scanning and transmission electron microscopes; Band theory of solids-conductors,
insulators and semiconductors; Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, pars and
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and applications; elementary ideas
about high temperature superconductivity.

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

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

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

e. Digital electronics, Radar systems, Satellite communications:

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

f. Quantum Mechanics:

Wave-particle duality; Wave functions in coordinate and momentum representations; Commutators and Heisenberg's
uncertainty principle; Matrix representation; Dirac's bra and ket notation; Schroedinger equation (time-dependent and time-
independent); Eigen value problems such as particle-in-a-box, harmonic oscillator, etc.; Tunneling through a barrier; Motion
in a central potential; Orbital angular momentum, Angular momentum algebra, spin; Addition of angular momentum;
Hydrogen atom, spin-orbit coupling, fine structure; Time-independent perturbation theory and applications; Variational
method; WKB approximation; Time dependent perturbation theory and Fermi's Golden Rule; Selection rules; Semi-classical
theory of radiation; Elementary theory of scattering, phase shifts, partial waves, Born approximation; Identical particles,
Pauli's exclusion principle, spin-statistics connection; Relativistic quantum mechanics: Klein Gordon and Dirac equations.

(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 ITUPAC 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
do configurations in octahedral, square planar and tetrahedral fields, crystal field stabilization energy; pairing energy. Jahn-
Teller distortion. Metal-ligand bonding, sigma and pi bonding in octahedral complexes and their effects on the oxidation
states of transitional metals . Orbital and spin magnetic moments, spin only moments of and their correlation with effective
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magnetic moments, d-d transitions; LS coupling, spectroscopic ground states, selection rules for electronic spectral transi-
tions; spectro-chemical series of ligands; charge transfer spectra .

Acid-Base reactions

Acid-Base concept: Arrhenius concept, theory of solvent system, Bronsted-Lowry's concept, relative strength of acids,
Pauling rules. Lewis concept. Acidbase equilibria in aqueous solution and pH. Acid-base neutralisation curves; indicator,
choice of indicators.

Precipitation and Redox Reactions:

Solubility product principle, common ion effect. Ion-electron method of balancing equation of redox reaction. Standard
redox potentials, Nernst equation. Influence on complex formation, precipitation and change of pH on redox potentials;
formal potential. Feasibility of a redox titration, redox potential at the equivalence point, redox indicators. Redox potential
diagram of common elements and their applications. Disproportionation and comproportionation reactions.

Organo metallic compounds:

18-electron rule and its applications to carbonyls, nitrosyls, cyanides, and nature of bonding involved therein. Simple
examples of metal-metal bonded compounds and metal clusters. Metal-olefin complexes: zeises salt, Ferrocene.

Nuclear chemistry:

Radioactive decay - General characteristics, decay kinetics, parent -daughter decay growth relationships, determination
of half-lives, Nuclear models -shell model, liquid drop model, Fermi gas model, Collective model and optical model. Nuclear
stability. Decay theories. Nuclear reactions- fission, fusion and spallation reactions. Definition of curie and related
calculations, preparation of artificial radionuclides by bombardment, radiochemical separation techniques. Experimental
techniques in the assay of radioisotopes, gas filled detectors-ionization chamber, proportional and Geiger-Muller counters -
G.M. Plateau, dead time, coincidence loss, determination of dead time, scintillation counters, solid state detectors.

s-Block Elements :

Hydride , hydration energies, solvation and complexation tendencies of alkali and alkaline-earth metals, principle of
metallurgical extraction, Chemistry of Li and Be, their anomalous behaviour and diagonal relationships, alkyls and aryls.

p-Block Elements :

Comparative study of group 13 & 14 elements with respect to periodic properties. Compounds such as hydrides,
halides, oxides and oxyacids; diagonal relationship; preparation, properties, bonding and structure of diborane, borazine and
alkalimetal borohydrides. Preparation, properties and technical applications of carbides and fluorocarbons. Silicones and
structural principles of silicates.

Chemistry of d- and f- block elements:

General comparison of 3d, 4d and 5d elements in term of electronic configuration, elemental forms, metallic nature,
atomization energy, oxidation states, redox properties, coordination chemistry, spectral and magnetic properties. f-block
elements: electronic configuration, ionization energies, oxidation states, variation in atomic and ionic (3+) radii, magnetic
and spectral properties of lanthanides, comparison between lanthanide and actinides, separation of lanthanides (by ion-
exchange method). Chemistry of some representative compounds: K2Cr207, KMnO4, K4[Fe(CN)6], K2[Ni(CN)4],
H2PtC16, Na2[Fe(CN)5NO].

(3) CHEMISTRY PAPER-II (Physical Chemistry) :200
Kinetic theory and the gaseous state:

Gaseous state: Gas laws, kinetic theory of gas, collision and gas pressure, derivation of gas laws from kinetic theory,
average kinetic energy of translation, Boltzmann constant and absolute scale of temperature. Maxwell's distribution of
speeds. Kinetic energy distribution, calculations of average, root mean square and most probable velocities. Principle of
equipartition of energy and its application to calculate the classical limit of molar heat capacity of gases.

Collision of gas molecules, Real gases:

Collision diameter; collision number and mean free path; frequency of binary collisions; wall collision and rate of
effusion. Real gases, Deviation of gases from ideal behaviour; compressibility factor; Andrew's and Amagot's plots; van der
Waals equation and its characteristic features. Existence of critical state. Critical constants in terms of van der Waals
constants. Law of corresponding state and significance of second virial coefficient. Boyle temperature. Intermolecular forces.

Liquid state: physical properties of liquids and their measurements: surface tension and viscosity
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Solids: Nature of solid state, law of constancy of angles, concept of unit cell, different crystal system, Bravais lattices,
law of rational indices, Miller indices, symmetry elements in crystals. X-ray diffraction, Bragg's law, Laue's method, powder
method, radius ratio and packing in crystals.

Thermodynamics:

Definition of thermodynamic terms. Thermodynamic functions and their differentials. Zeroth law, First law and Second
law of thermodynamics. Cyclic, reversible and irreversible processes. Internal energy (U) and enthalpy (H); relation between
Cp and Cv, calculation of w, q, ?U and ?H for expansion of ideal gas under isothermal and adiabatic conditions for reversible
and irreversible processes including free expansion. Joule-Thomson Coefficient and inversion temperature. Application of
First law of thermodynamics.

Application of Second law of thermodynamics.

Carnot cycle and its efficiency, Gibbs function (G) and Helmholtz function (A), Gibbs-Helmholtz equation, criteria for
thermodynamic equilibrium and spontaneity of a process. Chemical equilibrium: chemical equilibria of homogeneous and
heterogeneous systems, derivation of expression of equilibrium constants, Le Chatelier's principle of dynamic equilibrium.

Thermodynamics and Equilibrium:

Chemical potential in terms of Gibb's free energy and other thermodynamic state functions and its variation with
temperature and pressure. Gibbs-Duhem equation; fugacity of gases and fugacity coefficient. Thermodynamic conditions for
equilibrium, degree of advancement. Van't Hoffs reaction isotherm. Equilibrium constant and standard Gibbs free energy
change. Definitions of KP, KC and Kx; van't Hoffs reaction isobar and isochore. Le Chatelier's principle. Activity and
activity coefficients of electrolyte / ion in solution. Debye-Huckel limiting law.

Acids-bases and solvents:

Modern aspects of acids and bases: Arrhenius theory, theory of solvent system, Bronsted and Lowry's concept, Lewis
concept with typical examples, applications and limitations. Strengths of acids and bases. Ionization of weak acids and bases
in 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:

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, 6.H and
AS of cell reactions. Nernst equation. Standard cells. Half-cells /electrodes, different types of electrodes. Standard electrode
potential and principles of its determination. Types of concentration cells. Liquid junction potential. Glass electrode and
determination of pH of a solution. Potentiometric titrations: acid-base and redox, electro chemical power sources; primary,
secondary and fuel Cells, corrosion and inhibition of corrosion.

Photochemistry :

Conductance: cell constant, specific conductance and molar conductance. Kohlrausch's law of independent migration of
ions, ion conductance and ionic mobility. Equivalent and molar conductance at infinite dilution. Ostwald's dilution law.
Debye-Huckel theory. Application of conductance measurement. Conductometric titrations. Determination of transport
number by moving boundary method. Types of electrochemical cells, cell reactions, emf and change in free energy, AH and
AS of cell reactions. Nernst equation. Standard cells. Half-cells / electrodes, different types of electrodes. Standard electrode
potential and principles of its determination. Types of concentration cells. Liquid junction potential. Glass electrode and
determination of pH of a solution. Potentiometric titrations: acid-base and redox, electro chemical power sources; primary,
secondary and fuel Cells, corrosion and inhibition of corrosion.
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Quantum Chemistry:

Wave-particle duality, Photoelectric and Compton effects, de Broglie hypothesis. Eigenfunctions and eigenvalues.
Uncertainty relation, Expectation value. Hermitian operator. Schrodinger time-independent equation: nature of the equation,
acceptability conditions imposed on the wave functions and probability interpretations of wave function. Schrodinger
equation for one-dimensional box and its solution. Comparison with free particle eigenfunctions and eigenvalues.

Basic principles and application of spectroscopy:

Electromagnetic radiation, interaction with atoms and molecules and quantization of different forms of energies.
Condition of resonance and energy of absorption for various types of spectra; origin of atomic spectra, spectra of hydrogen
atoms, many electron atoms, spin and angular momentum. Rotational spectroscopy of diatomic molecules: rigid rotor model,
selection rules, spectrum, characteristic features of spectral lines. Determination of bond length, effect of isotopic
substitution. Vibrational spectroscopy of diatomic molecules: Simple Harmonic Oscillator model, selection rules, Raman
Effect. Characteristic features and conditions of Raman activity with suitable illustrations. Rotational and vibrational Raman
spectra.

UV Spectra: Electronic transition (a-a*, n-u*, IT-1T" and n-n'), relative positions of Amax considering conjugative
effect, steric effect, solvent effect, red shift (bathochromic shift), blue shift (hypsochromic shift), hyperchromic effect,
hypochromic effect (typical examples). IR Spectra: Modes of molecular vibrations, application of Hooke's law, characteristic
stretching frequencies of O-H, N-H, C-H, C-D, C=C, C=N, C=0 functions; factors effecting stretching frequencies

PMR Spectra: Nuclear spin, NMR active nuclei, principle of proton magnetic resonance, equivalent and non-equivalent
protons, chemical shift ?), shielding / deshielding of protons, up-field and down-field shifts. NMR peak area, diamagnetic
anisotropy, relative peak positions of different kinds of protons, substituted benzenes.

(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 Na2CO3, NaOH, Na202, K25207; 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 - i) acid-base, ii) redox iii) metal-ion indicators. Principles in
estimation of mixtures of NaHCO3 and Na2CO3 (by acidimetry); Principles of estimation of iron, copper, manganese,
chromium (by redox titration);

Acid base titrations: Principles of titrimetric analysis, titration curves for strong acid-strong base, weak acid-strong base
and weak base-strong acid titrations, poly protic acids, poly equivalent bases, determining the equivalence point-theory of
acid base indicators, colour change range of indicator, selection of proper indicator.

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

Potentiometry: Fundamentals of potentiometry. indicator and ion-selective electrodes. Membrane electrodes. Glass
electrode for pH measurement, glass electrodes for cations other than protons. Liquid membrane electrodes, solid state ion
selective detectors and biochemical electrodes. Applications of potentiometry. Direct potentiometric measurements-
determination of pH and fluoride. Redox and potentiometer titrations- Balancing redox reactions, calculation of the
equilibrium constant of the reaction, titration curves, visual end point detection. Redox indicators-theory, working and
choice. Potentiometric end point detection. Applications of redox titrations.
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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-MS, VGAAS, and GFAAS. Single
beam and double beam AAS. Function of Halo Cathode Lamp (HCL) and Electrode Discharge Lamp (EDL). Different types
of detectors used in MS. Different types of interferences-Matrix interferences, chemical interferences, Spectral interferences
and background correction in AAS. Use of organic solvents. Quantitative techniques-calibration curve procedure and the
standard addition technique. Typical commercial instruments for FP and MS. Applications. Qualitative and qualitative
analysis. Relative detection abilities of atomic absorption and flame emission spectrometry.

X-ray methods of Analysis:

Introduction, theory of X-ray generation, X-ray spectroscopy, X-ray diffraction and X-ray fluorescence methods,
Braggs law, instrumentation, dispersion by crystals, applications. Preparation of pallets, glass beads, quantitative and
qualitative measurement.

Inductively coupled plasma spectroscopy:

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

Analysis of Minerals, Ores and Alloys:

Analysis of Minerals and Ores- estimation of (i) CaCO3 , MgCO3 in dolomite (ii) Fe203, AI203, and TiO2 in
Bauxite.(iii) MnO and Mn02 in Pyrolusite.

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

Analysis of petroleum and petroleum products:

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

Analysis of coal and coke-Types, composition, preparation of sample, proximate and ultimate anlaysis calorific value
by bomb Calorimetry.

PART-B (Organic Chemistry): 100 Marks
Basic organic chemistry:

Inductive effect, resonance and resonance energy. Homolytic and heterolytic bond breaking, electrophiles and
nucleophiles; carbocations, carbanions and radicals (stability and reactivity). Alkanes, alkenes and alkynes: Synthesis and
chemical reactivity of alkanes, mechanism of free-radical halogenation of alkanes. General methods of synthesis,
electrophilic addition reactions and polymerization reaction (definition and examples only) of alkenes. General methods of
synthesis, acidity, hydration and substitution reactions of alkynes.
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Organometallic compounds:

Grignard reagents - preparations and reactions, application of Grignard reagents in organic synthesis. Organic
compounds containing nitrogen: aromatic nitro compounds - reduction under different conditions. Methods of synthesis of
aliphatic amines, Heinsberg's method of amine separation, Hofmann degradation, Gabriel's phthalimide synthesis, distinction
of primary, secondary and tertiary amines; methods of synthesis of aromatic amines, basicity of aliphatic and aromatic
amines. Sandmeyer reactions; synthetic applications of benzene diazonium salts.

Bonding and physical properties:

Valence bond theory: concept of hybridisation, resonance (including hyperconjugation), orbital pictures of bonding
sp3, sp2, sp: C-C, C-N & C-0 system). Inductive effect, bond polarization and bond polarizability, steric effect, steric
inhibition of resonance. MO theory: sketch and energy levels of MOs of i) acyclic p orbital system ii) cyclic p orbital system,
iii) neutral system. Frost diagram, Huckel's rules for aromaticity & antiaromaticity; homoaromaticity. Physical properties:
bond distance, bond angles, mp/bp & dipole moment in terms of structure and bonding. Heat of hydrogenation and heat of
combustion.

Aldol and related reactions:

Keto-enol tautomerism, mechanism and synthetic applications of aldol condensations, Claisen reaction, Schmidt
reaction, Perkin reaction, Knovenogal, benzoin, Cannizaro reaction, Michael addition. Aromatic substitution reactions -
electrophilic, nucleophilic and through benzynes - radical substitution of arenes - orientation of nucleophilic substitution at a
saturated, carbon, SN1, SN2, SNi reactions -effect of structure, nucleophile, leaving group, solvent. Additions involving
electrophiles, nucleophiles and free radicals.

Mechanism of some name reactions:

Aldol, Perkin, Benzoin, Cannizaro, Wittig, Grignard, Reformatsky, Hoffmann, Claisen and Favorsky rearrangements.
Openauer oxidation, clemmensen reduction, Meerwein - Pondorf and Verley and Birch reductions. Stork enamine reactions,
Michael addition, Mannich Reaction, Diels - Alder reaction.

Electrocyclic Reactions:

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, ally! system, classfication
of pericyclic reactions FMO approach, Woodwrd- Hoffman correlation diagram method and perturbation of molecular
(PMO) approach for the explanation of pericyclic reactions under thermal and photochemical conditions. Conrotatory and
disotatory motions (4n) and (4n+2).

Organic Reaction Mechanisms:

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

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.

(4) HYDROGEOLOGY 200 Marks
(4) HYDROGEOLOGY: 200 Marks
Section A: Origin, occurrence and distribution of water.

Water on earth; Types of water — meteoric, juvenile, magmatic and sea water; Hydrological Cycle and its components;
Water balance; Water-bearing properties of rocks — porosity, permeability, specific yield and specific retention; Vertical
distribution of water; Zone of aeration and zone of saturation; Classification of rocks according to their water-bearing
properties; Aquifers; Classification of aquifers; Concepts of drainage basins and groundwater basins; Aquifer parameters-
transrnissivity and storage coefficient; Water table and piezometric surface; Fluctuations of water table and piezometric
surface; Barometric and tidal efficiencies; Water table contour maps; Hydrographs; Springs; Geologic and geomorphic
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controls on groundwater; Hydrostratigraphic units; Groundwater provinces of India. Hydrogeology of arid zones of India;
Hydrogeology of wet lands.

Section B: Groundwater Hydraulics

Theory of groundwater flow; Darcy's law and its applications; Determination of permeability in laboratory and in field;
Flow through aquifers; steady, unsteady and radial flow conditions; Evaluation of aquifer parameters of confined, semi-
confined and unconfined aquifers -Thiem, Thies, Jacob and Walton's methods; Groundwater modelling.

Section C: Groundwater Exploration and Water Well Construction

Geologic and hydrogeologic methods of exploration; Role of remote sensing in groundwater exploration;
Hydrogeomorphic and lineament 'mapping; Surface geophysical methods — seismic, gravity, geo-electrical and magnetic
methods; Types of water wells and methods of construction; Design, development, maintenance and revitalization of wells;
Sub-surface geophysical methods; Yield characteristics of wells; Pumping tests- methods, data analysis and interpretation;

Section D): Groundwater Quality

Physical and chemical properties of water; Quality criteria for different uses; Graphical presentation of groundwater
quality data; Groundwater quality in different provinces in India; Groundwater contamination; natural (geogenic) and
anthropogenic contaminants; Saline water intrusion; Radio-isotopes in hydro Lteological studies.

Section E: Groundwater Management

Groundwater problems related to foundation work, mining, canals and tunnels; Over-exploitation of groundwater and
groundwater mining; Groundwater problems in urban areas; Ground water management in arid and semi arid areas; Climate
change impact on graoundwater resources; Concept of sustainable development of groundwater resources; Groundwater
management —supply side and demand side management; Rainwater harvesting and managed aquifer recharge; Conjunctive
use of surface and groundwater; Groundwater legislation.

APPENDIX - II

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

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

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

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

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

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

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

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

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

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

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

10. There shall be no limit for minimum naked eye vision but the naked eye vision of the candidate shall however, be
recorded by the Medical Board in every case as it will furnish the basis information in regard to the condition of the eye.

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

Distant Near vision

Better eye Worst eye Better eye Worst eye
6/9 or 6/9 or 0.6 0.8

6/6 6/12

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

12. Type of refractive correction permitted: by spectacles, contact lens and refractive surgery like Lasik, ICL, IOL etc.
13. Fundus Examination of all candidates will be carried out by the Medical Board and result recorded.

14. Colour Vision

(1) Unaided high grade colour vision is required.

(i1) The testing of colour vision shall be essential.

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

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

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

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

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

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

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

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

23. Blood Pressure

The Board will use its discretion regarding Blood Pressure.

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

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

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

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

Method of taking Blood Pressure

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

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

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

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

(a) That the candidate’s hearing in each ear is good and that there is no sign of disease of the ear. In case it is defective the
candidate should be got examined by the ear specialist; provided that if, the defect in hearing is remediable by operation or by

use of a hearing aid candidate cannot be declared unfit on that accounts, provided he/she has no progressive:

ey

)

3)

“

)

(6)

)

®)

C))

(10)

(1)

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

Chronic Inflammatory conditions of
tonsils and or larynx

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

Otoscalrosis

Congenital defect of ear, nose or
throat

Nasal Poly.

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) 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.

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

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

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

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

Temporarily unfit for both technical
and non-technical jobs

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

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

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

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

(ii) Malignant Tumor - Unfit.

If the hearing is within 30 decibels

after operation or with the help of
hearing aid- Fit

(i) If not interfering with functions-
Fit

(i) Stuttering of severe degree- Unfit.
Temporarily Unfit.
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(b) That his/her speech is without impediment;

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

(d) That the chest is well formed and his chest expansion sufficient; and that his heart and lungs are sound;
(e) That there is no evidence of any abdominal disease;

(f) That it is not ruptured;

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

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

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

(k) That he does not bear traces of acute or chronic disease pointing to an impaired constitution
(1) That he bears marks of efficient vaccination; and

(m) That he is free from communicable disease.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(a) Candidate’s statement and declaration.

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

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

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

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

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

5. Furnishing the following particulars concerning your family:

Father’s | Father’s | No. of | No. of | Mother’ | Mother’ | No. of | No. of

age if | age at | brothers | brothers | s age if | s age at | sisters sisters

living death living, dead, living death living, dead,

and state | and their their and state | and their their

of health | cause of | ages and | ages and | of health | cause of | ages and | ages and
death state of | cause of death state of | cause of

health death health death
1 2 3 4 5 6 7 8

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

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

8. Who was the examining authority?

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

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

If Yes,

When? : DD/MM/YYYY oo

Explain what kind of surgery was undergone

12. All the above answers are to the best of my knowledge & belief, true and correct and I shall be liable for action under law
for any material infirmity in the information furnished by me or suppression of relevant material information. The furnishing
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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 ..........cooeeevennen..

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

B3 EYeS i

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

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

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

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

(6) Visual Acuity .........c.ceeneenne.
(7) Ability for stereoscopic vision.......

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

Distant

Others: ......oviiiiiiiiiiiee,

4. Ears: Inspection ............ Hearing ........ Right Ear ..... LeftEar .......

Vision

RE

LE

Near Vision
RE

LE
Hypermetropia
(Manifest)

RE

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

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

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

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

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

(b) Blood Pressure:

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

9. Abdomen: Girth ...............oiiii

Tenderness ......ouvuieetiie e
Hernia ..o
(a) Palpabic Liver .................coooiiiiin, Spleen
Kidneys ......coooveviiiiiiiiiiiniinnin Tumours

(b) Haemorrhoids ........................... Fistula

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

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

(a) Physical appearance.............c.c.covveieiinnenn...

(D) SP. Gre e

(©) AIbUmENn ......oooiiiii e

() Suar ....ovviii

(€) CaSES wueteeii et e

(D) Cells oo

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

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

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

15. Is the candidate fit for FIELD SERVICE ?

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

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

(i) Unfit on accountof .............c.cooviiiiiiiiiinnnn...

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

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

Place:
Date:
Chairman
Signature Member
Member

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

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

Name of the Candidate..............coovviueiiiiiiiiieic e

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

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

Candidate Signature

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

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

(b) During the period of probation the candidates may be required to undergo such course of training and instructions and to

pass such examination and tests as may be prescribed by the competent authority.

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

Sl. No. Name & Designation of the Post Revised Pay Scale

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 (Geology) PB - 4: Rs. 37,400 - 67,000 Rs. 10,000
6. Additional Director General (Geology) PB - 4: Rs. 67,000 -79,000 Increment @3% per

annum
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 (Geophysics) PB - 4: Rs. 37,400 - 67,000 Rs. 10,000
6. Additional Director General (Geophysics) PB — 4: Rs. 67,000 -79,000 Increment @3% per
annum

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 (Chemistry) PB - 4: Rs. 37,400 - 67,000 Rs. 10,000

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

(e) Conditions of service and leave and pension are these described in the Fundamental Rules and Civil Services Regulations
respectively, subject to such modifications as may be made by Government from time to time.
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(f) Conditions of Provident Fund are those laid down in the General Provident Fund (Central Service) Rules, subject to such
modifications as may be made by Government from time to time.

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

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

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

S1. Name/Designation of the Post Pre-revised Pay 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 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.

FARIDA M. NAIK

Director
MINISTRY OF YOUTH AFFAIRS AND SPORTS
New Delhi-110001, the 18th January 2016
Sub. :— Constitution of the Council for the management and administration of National Youth Development Fund (NYDF)

under the Central Sector Scheme namely National Young Leader Programme (NYLP)—regarding.

No. F. 2-2/2015-NYKS—The undersigned is directed to convey the approval of Competent Authority under the
provisions of Rule 6 of Schedule ‘B’ of National Youth Development Fund (NYDF) under the Central Sector Scheme
namely National Young Leader Programme (NYLP) set up vide Notification No. 2-2/2015-NYKS dated 8™ July 2015, to the
Constitution of the Council with the following composition :—

S.No. | Name Position/Designation
1. Shri Sarbananda Sonowal, MOS (I/C) YA&S Chairperson (ex-officio)
2. Shri Rajeev Gupta, Secretary (YA) Member (ex-officio)
3. Ms. Kiran Soni Gupta, Additional Secretary & Financial Adviser, M/o YA&S Member (ex-officio)
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S.No. | Name Position/Designation
4, Shri Lalit Kumar Gupta, Joint Secretary (YA) Member (ex-officio)
5. Major General (Retd.) Dilawar Singh, Director General (NYKS) Member (ex-officio)
6. Dr. G. K. Tuteja, Director, National Service Scheme Member (ex-officio)
7. Dr. Latha Pillai, Director (RGNIYD) Member (ex-officio)
8. Ms. Liza Bhansali Member
9. Shri Sanjay Kumar Singh Member
10. Sh. Thanglemilan, Director, M/o YAS Member-Secretary

2. A member of the Council shall cease to be as such, if such member :—

(i)  has been adjudged as an insolvent; or

(i) has been convicted of an offence which, in the opinion of the Central Government involves, moral turpitude;
or

(iii)) has become physically and mentally incapable of acting as member.

3. The term of the nominated members of the Council shall be for a period of three years from the date of issue of
these orders and the members shall be eligible for re-nomination.

4. The term of office of an-ex-officio member of the Council shall be so long as he hold the office of which he is a
member.

ORDER
Ordered that a copy of the Notification be published in the Gazette of India and communicated to all conversed.

RAJIVE SABHARWAL
Under Secretary
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