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wftafera y-dmfae s s a8, 2019
. 4/1/2019-GT.I1 .—STTA 1T S[ASATIHE TAAT § JAATE, ATARAG, THEAATAR! (SIETTH, T A0 T2
F TET) AT T AT HATAT H 55 TAAAT, (AATIF &T) FHE F T&T % 93 6 [oI7 F9 qreh Fa7 AN gIRT
AT T ST ATAT Gt FTAATRET aire T i FEamae’ aaaramor it SErT F fore w6t Srdm g |

(1) Avft -
G HATAT & Hag HIATAT AT GAATAER TAGT H TH TLHEAT T T AT a7l Tal HT [6a207 =7 T &

T FT AH D AT, AR g ST TS

T D WEF
FATHH : &a7 10 : %. 56,100 - 1,77,500
GEL 2 (i) =T AT, FRA AT qaT 99 F 7, 2010

(i) AT AT FAeror qHIfaHiag qar a9 ‘F =7+, 2013
(iii) AT AT TA&AT TR 941 998 ‘F 997, 2013

ot 11
FET SSA TS, ST STA FETET HATAL, TG TEHTL AT Ueh T[T A€ FIATAT &, § 39 TLHAT & TAIETH T 9
ST ATl 9&1 &7 F3awr 29 & 8-

g T ATH . FAE TAGEAT (AT o)
ik S EAT

FAAHTT : @@ 10 : %. 56,100 - 1,77,500
4T (i) FEE g ATE, FRT A HATE

1813GI/2019 1)
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(2) srvedT IULTFT AT JASATAS, ATTTHAT, THEAS A TAGAATHT T&T T2 F99 g THEAT 2 96 @ A1 98 39
oy | Tt TRTTAq o0 0 Al Fael 97 99 A0 941 AR B ATEEAT g7 S A G F aqEw qwh el |
FvredT e forferd adie Sl &7 &1 21 ofiT e 9% aa i s[asrias 9ae0 § s, quiidsiag, TEEaT i
FTAGEAAT T&T 9T F49 gq (=1 6T a7 8, & fAeqa sraed wd # daqae =aq fafs 9% smaeas faar ywqa
A BT |
9w e (i) STtEa g faqd srees YA § qeris T aaarst § aada/atadd wed daeft BT ofF sy 1w
HATTRT ZILT &4TH gl (23T SATUAT |
AT &1 (ji) ARATT EAATAS TAGAT, T HATAT o AATAD, TAITARAG 3T AT TAT gl T oA aqre, A
AT HATAT & THg F HaT | HAE A1 (FATF o) F 927 6 ore aread § Teaar g4 396
FH I G A AT H FqTS TS a0 garst adr RRat it €T % Aqa1 gt 9al & forw sateq rar
ST
faere e (jii) : fEAsTT ST FwAts TA-sgfEaAETr av F aHE SR F A # AR, qdtad IRfeare
AT Fa T 92 o o0 FGM, ST g dAEeT 730 § 376 g0 TG 6l T aigqrat, Taannd e Rt i
HEAT I AT T
(3) AT AT HAGT | JAATI, AITTH GG ¥ TEHEAAS AT T HHTEIT HATAT 6 Fealq o ae | T8
F AT § HAY TALAAET (FATHF o) Ffenterd sg-asmtas e giasm a3, 2019
AT 3 TR F ST 9% 9 e aret R i At et s grer S e arten § fAfdee £
STORMT | U2 93reT % o giea/srfag=a T qEsres gaeor § qasras, qEiahag de s
Y T FETIH HATAT F T F HATH HAS FALEAAWT (AT o) T80 § Fqgi=a Sadl, daqgi=d
ST, = st AfET, Seeequy [T+ &9 § FASL a9 97 d=87m a7 Juit F I &
AT HEHTE I Heiid &7 § & o
(4) STEEFT TLAT & TOTH 6 AT I FAAT SFHIZAT HT 3TEITe T & TEeATH fraT ST
(5) STIRT BT g 9LreT == =i % qifere-1 § fFaita OfT & smarfsa $ S
(6) TOAT i ST Fgh (T, T AIANT FIT WAz foram Srom (st & s gy gi=a o )
(7) s IHfTEaT AT ar:
(F) AT FHT AWT &I, 3T
(@) =aTer T TSI g, AT

(T) =T T T 2 AT

() T | T {ae & 3372 | 01 S9adt, 1962 | Tgef A1d AT ga faeadt eroref 21, =T

(%) aa ® wardt (A % T3 | arthedr, a9, sfieen, fiar, SEieT, §gad A0 TST A=A, Q@i ek
ZQTT AT SATTRET, AT, STY, AT a7 fSaadTa & TAST 7 AT g gad: HId 19 241 2l |
FITd ITFT A (@), (1), (F) 37T (T.) & HaTSd IFHTEATN T TLHRTL F ITAAT THTO-T5 &1 63T 27 |

e Swftear & 918 § arar Y9I AEeTE gl I 9T § yaer &3 9 qwar g g 59 FaiRe e
FA AT FAT ST ThaT € ST AT AR G SH AT TTT THTIT-95 JTT AT =T 97 8¥ 1

(8) ST #raaT :

(F) T ALHIY, GTH HATAT 6 Had@ FATAT, ARATT GAATEF TAA0T H JAATIAF, AITTHAG AT THTIAAT
(T ‘F) Tal & o olier srnfsa o ST 3t a9 & SEadt |48 S 9gelt g & gqaw 21 a9 F;T 2l
=aT g1, fhq 32 a¥ &1 7 ga7 21 (rAfd 01 S=a<t, 2019 F) FATq IHFHT +7 02 F9a<r, 1987 & qd q4T
01 A<t 1998 F Te=Td 7 gl &l

(@) ST FETIT HATAT & AT FATAT, Fealq IS d1e H HASS TAAATAT (AT oT) TG ‘F T&0 5
o aéteat st fohT ST ater a9 & S9a<T /T A Tgel atd Fgiq 01 SHadt, 2019 F FAaH 21 99
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T 1 T g, Tohq 35 a9 7 7 gar g (rATq oTw=fT & ST 2 SFa<t, 1984 & & 9T 1 S=a<r, 1998 + a2
7 g 21)|
FYAT S & SFH IR A A1 w7 o 6 3 3udaa ug e forw 3 sreaes 2 17 8, & forg sy iy g4t ar=eet
YT FA & |
() Tfg FrE FHATET A Ffta Fwiaw-1 § Gt Fawr § Fenfoa & o stew-2 § afia 99s7 95 F
o sreras Fear g, a1 I AT § ULl A |IAT § SAfereha s 7 a9l il ge &f Srus |

FHerH-1 FIAH-2
AT ASATIAF T 0 R
(ii) AT 7 '+
(i) ACIREE D ki
EEARE EEICIES (i) FATS TAEAATHT THE ‘F

(@) fafRT () St g wr g ge & S
(i) 7fe SFHTEar aqg~a AT T=&T Sy ~a ST 1 21, v AreHad 5 a9 Tl
(i) a7 Tt sfa & 39 Siearl &1 Afawaq 3 a9 aF, ST UF ITHTEarl % forT R seervr 7 e
FATA I
(iii) e IEfEET & Aee # fSregid 01 S\a<1,1980 & 31 fawew 1989 @% T wrarafd & I
ATETRUTTAT ST+ U4 FLHIT 75T # TTerare =647 21, &l Afehas 5 99 T |
(iv) o7 39T % ATA HAY H AT ATRET &= § BISil FEATS & T [AHANT gU TAT THH TOMH Ta&7
AT gU 2T |aT F FHIHET F GTHA H ATerhas 5 a7 |
(v) S qa@ =t (Ftee wrea sfeeRfat a9 sraraeRTene FHT qTed AFEERTAT, SraTasT
AT FHTIA, FTRTAT HAT FHHIT 10T ATARMAT Aigd) 7 Tgait 9=a<l, 2019 % %7 § F7 5 99
T TAT AT T ST () FEATT AT AAHAT F LT G2 F@req A7 (i) G a1 F U qaw qoar av
(i) STETHAT o LT FHTALFT T 6T 7T HILOT T FIAHFT 7 2l HE AT HILO F FIAHTA & FHAT T
FETHT 50 F (3 7 off wfeaforg ¥ Rt Frfwrer wget S, 2019 7 UF a9 ¥ siEw 12T g )
I ATHA § ATIHaH 5a9 TF |
(vi) SATITARTAT FHTT SATERTTAT/SACTRTATT AT FHIA AT ATAFRTIAT F ATHS § AT&had 5 a9 i
ST srafdr qgeft s=adt, 2019 aF T #2 +ft g, 3w foehr fAgf=s 5 ad & srfers aers w2 gy aar
S % w9 § 7T HATAT UF THTO-9F ST T g o F ffae a9 F o sraed w7 996 @
TAT FI9 g1 ¥ FARE FT T&dq1a ITeq F7d T I | A1 qIg o AIH I Ieg HIAATE F 7o 6T
STTUATT |
(vii)  (3r) SFeaT e 3 gemar | (/) SR o e g & wfATs ST € (@) T fesiar, S s
AR =T, 2 RAT AT FY, ST, v guer & fifEd s Geftr g (1) sfesw Aifaw
fe=rirar, Hraa # fAfore fTerimar siw amtas a0 (§) of § g F i faaimarst & 1w =t § 7
Fg e, e i@t afe-stear g, & amaal 9 Afgwaq 10 9 a5
feoquft-(i): sref=a STfa/sesTia aar sv feEt STta & "@&taa svfteard | == 8(9) F Frel @i Tom qaqa
Ffaert, s o7 Feiw & srferare e arer T () aar i Fw gear | (@) 9fow oz S g A A g §
(@) ==t Fesaivmar, s siasta wer-afeass =ra, i BFFar @ g3, S|, s gaer & i i veftr giEsm
(%) sty atfa ferimar, Haw § fAfore e e amtEs O (§) o 7 g F oefi= fEgimarst § 1 =l §
T ag feaaimEr, SEs sad afe-sfaar 8, =A<t arte i 9ot & ord &, 21 F0r) & Faiad O arer g=t oy
=T Ze qToq F & Ah il |
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feoqoft-(ii): saqa @+ o=z 37 ARG I R AT [egia a9T-98T 9 747 Henfed qaga as (Ffee aar #
T TS F4T 92) 7w 1979 % srefie (@@ &9 & =9 § afvarua o Smar g

feoqofi-1Il: s FaT g wRrETaE asftReor (THHET) oY o sraest (freme) &1 5y == A=t & gffae v &
o T 8 S AEe =fe st stfafaaw, 2016 it amr 33 i 34 F TaeTl & AL dated a9 qg=07
sTeERTaT (HET) g Afee qur faifa e 1w 8| BeEanr satn Soft & sania wao 3|1/ Il Awaan(e) i
Fuft (Fforr) arer SefteaTe 9T Bq sraed wT ST Ieem afifore-iv & fRar @ 81 zatorn, e aoft arer
IEftEaTl &1 gaTg <F AT § o 7 78eT 3 aed 39 F Ugd o 479 § Ug o

feoqeft -1V : ITFT G278 (1) (@)(v) TAT (vi) F Sad g it w7 g qaeft ge wfwrd grft qaiq vE et e
ST & T FAT, AT STAAT AT TAT | Faee ATAT AA-haee & &7 § (el A7 I § a7 67 g7 a7 1 vAT Far &
AT AT BT AT STAHh gl &1 AT FAT H{<h gall g, Tg VAT g 0 el T2 gl &1 AT Y9I gq Tash dar T e
% aTe FAThT 3T Srawh T T gne

fooqoft- V: 9 e 8(4n)( vii) & SIavid o § g & ST & aTas(@ S aH TS (oA IFHTEal &l [Hf<h gq asit
T {TET ST 56 ag (TR A7 AT arfeart ST @ 7THar 21) 5137 AT e & 918 3T g1 §9A7 T+
Gz swieant & fou arefeq d@afea qarsi/qst & oo AR arifes quar e aeEet & st & @
FATE |

ST &Y 7 SHaeTeH Y Gre F A Far § FE o ge ad & o gwdh
AIRT A T+ I qEE AEAT § ST Aieqole™ AT JTeatis fFemeas g & yAoraT § By awd=
Freafaemea gro Afegare™ & T a9 70 s Rl fRreataemem g saaefera adgaae F dfsmers & ot
#T TS FT TAT 39 IGA FI [Feafaamerd & qi=~a Sewrt g0 THTord AT 797 21 | ST STHIEaE I=aq ATed ¥
AT AT AT THHET I H AT ¢ A IoadT AIEATHE TLHEAT T THHET TLEAT 6 THIT-T5 il ATTHTOTd/FHATAT ST
TEQT HL TR gl
A F Haer § IS AT TEATAST AT STEHTAT, T-97, 9 FA &4 % aAfdrera’ & yred s qaeft w18 352
AT &1 gl
AR F T AT | T U HEFoI9A/I=aaqL AT TEAT THIT-T57 AT F FAq SUAFT dAhioqh
THTI-95 HHFATT gl
feoqoft-(1) S¥iTEaR 7 &3 T 3 T SFHTEaTe & IET S0 & T T TR FAAT S IHh ATAET
T TG FLA Al AT Tl FEGALH/I=adL THEAT THIT-TF § AT FHEET TLHEAT TH-T § 51
& S T a18 SO TEdd (Rl e 9% Hle (=1L srrar s qg1 a1 S
ferouft-(2) S¥TEa a8 ot Aie 2 & FF 376 g FoRet oirer § y9er & o <1 1 90 7 I UF a9
H TS HT AT & ar2 IFH AT T T are & ader § T oft o 7 9fiEde s A
agafa 2t gnfh
o exre (i) o SFtEam it IuE e 8(T)  siavia oy HHT § ge & erefie airer # yaer i r
BT, SHehl SFHIGAT T2 HT &l SATUIT JTS ATAGT T AT 6 918 ag TLEAT F Tgof AT TLreT
3 % AT HAT | AT 97 < d7 § ATAT AAR/FATAT 1T It HaT0 FHTCT T &F ATl &l
TR smares ¥ ¥ a2 Ff2 ST AAT AT 9T F AT 21 ATl g a7 9g I aAT T
(ii) ST IFHEATT ae FraRT T 94T ST OF I w2 o & ara Ret e fAsm/Ewrater
TIATANT g1 SATaT g a8 39 Ua(T=l) gq fFanfa sy "@eeft Ramaa s afaarfRar &
AT g T 9T T (STEaRT 9T A8 TATAIAL0T 7 21 U< T@aT q97d 1o SEaT raad 5
faferaa srqeraT afga sa g famT g sfug 7 fear @ e

(9) ~graw defors TRaar

(i) AT AT gaeor § gEawas aqg +F & g

T # &g AT s (e 52 & T e g et Aeafaenas staar 992 & Gt w1 g enfua
grfers "o freata=mea e st srfafaae, 1956 (1956 T 3) #it a7 3 & (diiq d19g faeaa=mad &
&7 H =rfua freT fersd dear & spasias Fse a1 qRE 31 aqugFa GRE 37 Gy 97 G ey
T ST EF AT T R 97 gt G &Y d9rge ga@eq 91 9 @9 & 38T a7 demae
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T GSITera® SIS AT TSI dH ey 7 qIATAT AT GAATHS TR AT G Trien § Jeey
f=3ft 1 21, ar=r g

(ii) W yEwTs # etfaslRg ag F % g

SR 5o e # 992 a7 v gmsiea % BT wa grr enfua Geafaemeas et Geaterme
AT AN ATTTH, 1956 * FA(q AWe fAeafa=maa & =7 # =g Gt foreror g @ wAifashr =
FTLFT ATl AT JATTAT AT THIHT (TGO JATTADT) AT FTILFRT AT AT THAT AT, TTILFT
AT (e 1enT) | THuaet F7 foram ar |

(iii) WA AT gder § Wy 99+ & fag

SFfiEar e aa # §92 41 vsa g avea F Gt we g i GafEemas ar Geafeeme
AT AR AT, 1956 (1956 FT 3) Fit 4T 3 & FAd AT HAG (AeAETAT T FRE (TATI)
T “TTATZE FIHEE (ATILFT THTAF) IT UATAT (oo wieee! (FRresraumens @) § THUaHT F2 o 2

(iv) =g e N 7 FfAs sevqfasr (@us & ) @ w F R
(F) TerfT F 9T § §9E AT 757 [ 7 & FhHT w g st Aeataemas ar atEaeres saae
AT sAferfe=e, 1956 (1956 T 3) i &T<T 3  Aaid JITUd A (Aedfaema® ¥ Jas F79ar AqIaS
ST A7 TS e # Sasae Gl w7 o gn
(@) AT7=aT uTed fareafaenes § sSfes™ | Srasae =
qre: e AT # Arer = #71 areod arear -y Heafaemes § S as ® 97 S aaa] =t F g v
IATH T UL A AT HT GT AT qg AHhd TTSTHH 2l TTAT il AT TISTHH|
(F) ST IFHTEATT ST ITAFT AT @i (i) 7 (iv) § FafAtace =gaaw dfers araar & sifaw afer § afeafoa gu g
S8 SO e 92 F &1 a9 it 9T § qiFAterq gie & o 91 g1 o, S Ivg IR i g1 Tet
2 T g, A areAT § waqr & o sraed w7 a9 g o vHT Fufa § "@wq a9 i ader § 39 ga9r setan
BT % 9 afurq (i) & (iv) gt # fafafdse =aaw afers araar s w3 & steqefia g srafera aier
IO T A FHT UHT AT AT a1+ vd J-Fasmet aier 2019 & fEeqa sraed w6 9 S 6t
e aria (sifaw ardi) & 9ger S I FT [T AT U
(@) 37 A araal [EH aerdt 7 =0 [ § AT aesar e 781 i g AT 39 I 10T FE gl g
IO I AT HEATA AT HATIOTT TLHATT I 107 il FT SATANT o (AT TLHAT T HT HT (F0T TT FT
et T AT | Yaer o T S aswar g
() U ITHTEATT ST ST=TAT AEH 8, ATheT Ieeh I8 ITAFT @21 (i), (i) TA7 (jii) ¥ FAfaface wreew =54y fret
et Freafamme #it 21, S8 avawr 7 wfisia s== it g1, 1 ot STIRT g =8 aiar § waor far 9 g%ar
gl
(10) =+t IFHEaTl &1 AT & Aitew # AT o 1 G sraed FeAr Arfgul
(11) o T IFEATT ST T8l & &f TCRTLl ARl § S0 AT S L FHATT T 3 13T I7 7T goaa &
T T TATIAT FHATAT AT ST ATASH IAHT H FIALT & Sve Tg qA (ASTET) TEIT HAT g o6 Irgie forfaa
T H AT HIATAA/ AT o Temd 1 Gh=a #2337 g 6 Iw=i= =9 9drer & forg srees fhar g
ITHIEATI &l T T@T AT 0 (o TS AN Fl Ik AT & 30 ST TUEAT o [T ATAGT HlA/qeAT § a5
Y § AAAT U gU HIs T THAAT g TT IAHT STAZT TUHT AT HHAT 5| Il STHIEATL T2 il AT Thel ! 5l
(12) 9047 | J27 % o ITHEa & AaaT IO Fl TR FHLA TAT S0l GraT AT STATar 6 1§ SAFRT 1
oot sifaw g |
TLAT | ATEAET Fd ATl ITHIGATE Tg AT H2 o o6 F a0 r | swaer a7 & forw ar=ar i a6t od TWF #7372 |
TLAT % 3T qAT T, Sreeh o amanr 7 3 werer 33 g sraria orferd adver aum areTeRTT 9t | ST 9T i
ATTTH R TAT Ieh METT qT=AAT il AT 1 T FA T aArermiea g 7fs forfaa aiter qar g adar &
Tgl AT 18 H TATIA e T2 Tg TTAT 1T g o6 o I0AaT & fohegl At 0 T Aal Hd ql ATIRT T THEAT % g
IThT ITHEATI T FT &f JTUSAT |
(13)  TorefT off S¥EaT i1 90eT § 99 aF Al oo [QFT SITUNT STa d [oh SHh T ATART AT T4 THO-95 7 27 |
(14) o sreefi/eeiEan 7
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st SHfiqe Mg e AT Af g T g adt NRa g g :
(i) frfafed we o oot seiear & e wue wr feen 2, s1eiq

() TR &9 Y TRAT0 H1 UTRT BT, 91

(@) <T@ STer, A

() Then TG U W Fafd fel oAtk i sihdel T Ul SH sihdel HE1 i HHeh! <,
Ferell

(ii) ™ SEert wen & 2, steEn
(iii) foret o =af 9 B8 &9 W FEUEE G €, S
(iv) el yEmoT o1 @ geoes g5gd ey € fead g w6t famret e @, etemn
(V) 3TeeA iH H arfas Wiel/Esder & M W 3T Fidl STIeie HET, 312 |
(vi) T = g oedea KU € o fenelt weyel dea = fsurn €, st
(vil) wen & fou s Seficart & e o frefefon @eml s suant fma €, st
(F) T T | TA-F DI UG W HETL;
(@) wan § Fafd Mo w9 98 AR & a) H 0 SRR 9w ST
(1) udieTeRi ! geTfad wEA; A
(viii) wen & R SEHIRER & e ST WAl 1 U S e SO W ST
(ix) TR YFEeie W TETQ ad faem O 98 Tenfas sH 6@ ST6Tq amt; ste@n
(X) e 9o ¥ gERR w1 9 ITR qfdenien i wiel, e 3 Sl ol Wiel H SEwhR w & Ay
IHGMT A ST e U & o1 fearfa U e wnfiet ©; ereran
(xi) Then =9 & fau o g e wHafEl o wEe fF 8@ @1 o= YR+ i afa wge =)
e
(xii) wdien = <A HisEe B (SR o8 Tem Afw € @ 1 8, YR A1 Rl 3T YhR 1 Seigiien SUsh0l A1
W fRT S "o ren feargd a1 99 ged SE HiE R Wifedr, Wi a9t 5] a1 s a1 o2y feasy
A HIE ST TR A HAR IF % ®Y H YA fohT S HehA a1eq FiE T Helfed I, AR 9 9% &l Al
<], TN i gL AT A9k I I T 75 ST
(xiii) en =t STAfa 3 T SHHIGER i 9SS TT FHIO-TH o WY SR ST hl Secied fhar §; st
(Xiv) 7w wel § Sfeafea gt steran frdt ot ®rf & g1 s1aufid &3 &1 woe foben 71, @ 39 W ATafyes
AferE (fpfae Migsgem) Jem@n 1 g € IR Sus a1 & 39 ¢
(%) TR gRI 3/ Ten H Skt 98 SHHIGeR € S o fau smi Sewen S wehdl § iR/eteren

(@) 39 TRl ®9 9 sreEn fAfew safy & fau:
(1) =180 g/ off ST areht fordt oft wden steran == & foru, foafSa feen s wekan g,
(2) =TT THR g ITH 37 foret off At @ anfid foren < wekar © |

(M) fE 9% THR & T Ted & o § € A 3uh foes I i & o1 S wrierE! B
S TRl @ | foheg vId I% @ TR 5@ fram & el < vl @e A% A § Sl 5 a

(1) SHHTaR i 30 Gay H fafed svameed S o8 <A1 =R W S 1 e 1 T =, iR
(2) IWHTER B 3TAT THA H TEA A6 W A H1E 81 foar 7 2 foran s |
(15) STr S¥HtEa ferfaa adert § sy gy st faaer 92 fatia =Faw ofF areq T 9d €, v Afhed TLE0 %

o AerTeR # forw germaT ST | ueq AT AT F AEaigE 9T 67 % Y 9 Aqg i Sraai/eagad
STt w7 fUgE 3w, Sesegqua [ &7 & wwee 3] % o anfeam {ftet &1 ww F oo =7 snfa=t %



[drT [—@Ts 1] AR bl TSTHA ¢ HAHTERIT 7

ITHTEAT TATeq |eaT § 2 f<hed T & 7T AT gq Tal aoTd ST Fehd q1 ATTRT 39! T § Fe Ih< AThed
LT o forT AT g AT HhaT g |

(16)(i) ATATERTT F TATT TLAT H T IFHTGAT Fl ATdH €T F TS FFU T F 3T F LT 9T AR FIT
ITHTEAT T AFAATHT § ST BT STUsT | qeqe=Td ST SaTeferd 9ai 9% SFHIarel il STqeiaT gq e %
3 F AT I¥ AL S ATeAT sraretera Rfram & 629 # ogh 3% (ST 912 § a7\ oedh a9 wgaro) g
FAM| aAfera AT 9% o ST, A.F.ST. &iX . (.39, Ssecque [onfds =T § FHST a9 & ALerd avf & (o7 qF
ST ATett sfera Rf=Rat % 93T § ATIRT 9THT Ted 9196 | ge < g7 &

Ford T AT S, AT =T STASATd AT 177 UBET a0 ToAT STeequd [07F ®T § FASL F]9 qaferd
SFftEar gl a3ter & et it Fa¥ 9 9= a1 939 "es | Bt oft s S R ar ge F s a8t
g TAT A IFHIEATT ST SAART G ATHTT 35 A9 & AT 2 ST 6 TR 977 T 8, FH AT ot it Rfwam
g srqeifea forar SToRm (srarta seefera Rftran) o S s~ Sia, sagf=a Saerta 3o o= fige &,
T qUH [ATTIF & F FAHS 3] S ot 779 g, F forw smefera Rfrat & sqeifaa 981 B stroar, ver a9 a% 981
TR StTua S| 7 T A " & Rt M/t F st smrefera Rt & e st B smar

(ii) s smTeterg ffrat av it 3q Swieant it et FHt & ea9 # Tad U d8® AT &l ST FH HT

qHAT &.

(17) <=M feeam sefcar & foau smfaa R o 2 oMM f9m 15 qen 16 & idia aen faffde =Ha
T Sl § I SR & T § 70 99k § B2 3 gHA T ¢

T foh S@ HIE Sumeh K ITHIGAR WM ST/l SUl Il NS vl A.fud. srar wnfdw wv &
FHA 79 & SRR & forw oriferd Ge § Iqal AT Anadr § AaH e ofh W w1 7, S=Heh fgeAn
Afafka SigaRt s1eiiq S foru smRfera ffaqal =t e o sifed SHicar! #1 En gR1 ereran fafercta Argvel w
I ST e 37 oMl ¥ STgadt Gened JueHg Afugfaa e S |
(18) W% SFEATT & THATHA it IAAT o6 & F i e e & STusft saahr [Aoir mImr & w3 6w
ATART ITH TELHATEA & 1L | HI5 TF AAgE Agl HT |
(19)  weqr & oo g S /A F &Y FAfen #7 srfere wgt et Srar @ zae forw sraews g 5 avw ol | 1@ €
ATITFATATL ST HL | TH ITT F GO 7 gl AT o ITHEATL T a0 ol qaga rters Traar o7 Feifa sy #@tar
e Tft TR | 9% 707 e AN g

(20) SHEiiTaR A AT @M TERT 3T & = g IRY Ak sEF T TaT aiRE v T ST TRY
Rre@ ag gefda a1 F afgsrd & w1 § @ wdeat i Faaarg@s 7 A are | a7 fgie st g s

T #TReT 81, Metha R oier  are BT sefiear F e § 78 9T 19T ¢ 6 ag 1 Aersi Y g7 a8t Har

& O sadt AgRe a8t i smofh == adtar F arae o sfew = § g9 =g R v seiEant # 39 ag F o
AT AT I AT FTIAT T IaT T % forw F=rfereaT afveqor szamar srafera grm | Riftear adtar & e

T Rauradt F afifere-l| # A @ § siear w1 ST si= F a9 g@9faq e ae w i afeswa wfewrr
AT FLHIT AT AT ATHAT 21, T LI e AT FHA1 g o JiSawd S & aq10 9 # SAfhd Fi7 IFHIEar
T = T S |

Ae: Frem & g9+ F forw Swfieard 1 9918 & ATt g & a8 § g39r F o srae w2 & 9o fAfae geiq @7 F
et e Afawrt & w39 oot St F3aT o | SFEaT & i & aga 59 sieedy qirersdi § [oeAT g
I = faaer i wree afvferee-l # fTu e 2 | G gu sagd et F1 97 &9 fit suare F aqan @7
H ge & ST

(21). S=ATH FAFARTar arer stedat F oo srefea Rt &1 a1 So19 F 9He & qrErar i od agr g, S
“Feeamee afeer sfafaaw, 20167 % sava FyiRa & vafeas Asanmar arer swtear, Gearee afasr
Ffefaam, 2016 T 9T=T 34(1) & AAT Had AU (T.)-TRTESH [GRATAT, F Tad AL 6 I | UH IFHIEATT,
e srfersre afafa=m, 2016 Ft amer 34(1) F dgd AT (F) T () % sAavid, 40% TAT THE ATerH FAwervmar g
= AT 9, TRt o= RewerivraT Joft 3 qga SIeeqor & 9T Agi gl "iereq fEewer afefere-1V # &3 = 8
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Ford o6 S=wTh fAseriar arer SeRiEaT &, fafeed Fan/ag 7 TaaTshi & AT, AT TUeATsH/FAITHT a1
(SAHTT/TEATAT) o HEH | STl ahl (AT ot il ST T FHAT R

(22). ot ¥t STT=aTT T T Haeft AT FT ATH IHD! FATT FT g TLHIL FIT AL AT G Faet gHr
H orrferer foRT ST 9% 21 fHem | SefEaTe, arfeis =9 | FHST a0 g A0 7 ATH o & forg Tt 975 J147 S[run
ST A % LR FIT AT AIAEEST & qTaq HaTl gl T47 396 9 6 THL 0 q0=dT H1 TH 9 g1 TS HE
IFftEar afeafod q-asTiae o7 A=’ aireT, 2019 F (a0 T # I8 Iooid@ FdT &, [% ag qrr =v{l | gaferd
& ofehe FTATae | STt SOt T srefera g 7 Aot § qTedie Fd % o7 R &7 foraar g a7 ST amT UH sTire
FT TATHIT A1 AT SATUITI 6 ATATIh, ITEATT FIRT UF a1 ARA0 Aot 7 o S a2 aeg seferg Aoft §
afvadd  feT ot e oaiq .9, & . T ST, AF ST H AN, F ST aF L S/ oSS AT L ST AL
STAr o . 7. sqgea g Jrfa &7 s & F FHSA, AAF T F FAANL Bl AT AT, AT

ST AT SfIF T § FASAL, ATAF T T FASAC F AT ST, 777 FIg=T 3w F7 At &7 F FAAE,

ATHF =T F FHSA A1 777 U=t a1 § aiadd 97 = ag! fhar SR | &9 v @47 R g sfaw ot
IO ¥ 30 S % Suwid | 9fe % e 9% sqeifad seteard | faer smeferg soft & feeft off switearm #r

IEhT aretera Aot 7 sareterd it § afady fea srar sareterg Aoft & Rt (@& @t )F fore qmEr w7 fr
EERIEREE
THF AATAT, d=9HTH &= (PwBD) #F et «ft 37-2oft o swfteare 7 3udT fasdirar &t ST-9vft 7 aga-
FT AT AGT SATUI
BTt SUAFT HEId T AT & F AqAT 6T ST, 6T o 5 U 719 81 G99 g o et aaaE-faem
T Arfera aErdl o T g1 H a1 F F gag § G ATEAAT ST 0 ST ¥ IFEamT T Arded-a=
STHT Fee T qTEE o9 3 WgiA & ATere iqe 7 21) | UH Aol §, THarT w1 qrreg § snefer aoft & afiafda s
Teeft STy 9¥ AN g #iYe % g 9¥ A= BT srowm aftar i afear F e T sviEar F o=
e 9 % @aql ATHe § IFAEET & UH 77T Tea1as T6qd e g, Sd 6 927 &7 e g1 & ag danfaa
e sfafaam, 2016 F siavia FATAATOd 40% a1 a9 AfgF FFanEr & & g, a1 39 d=991h
farererioraT oft  Siaeia Seerr T ATH UTH &1 o6, q90q [ Hafaq Irdtaans afraferd q-aari=h =i sfasmt ader
% 9w 21 % AR JEAATAE, AR, TEEAFS A2 HAg TAGEATAT (AT &T) Fa1 6 Forw st 971 2
Srafs ITFT Frgia &1 @ &9 § arad far s, {6 fF 5 08 98 g 996 8, Sad T aaa Few # i
s fera aHaTAT i Rt ot T § A we qaet aHTL AreEEer Sy U S Sy SFHIEaT T SAraEe -7 ST
FIA B AN 6 T F = =T agad HdaL(2-3 Feid) g 2l | UH HIHAT §, HHETT H AT & Aferd =g §
gfvafad wed daeft e 9% AT g 4 & arem 9 A= e S
(23) wem, wSS/E AR ATTeuE/gE g S F o Sueey arew/RETad F AT Tvgs
IEfTEa 7g gFfad & & 3 [awmaaites & fBfgg amEr & aqer 08 segu/famEa F gwer 81 9T
ATAT/ATTeR & Hae Rawmaett § QU 10 sy & AqaT ST F 9T 9T 319 % 99 99 § fafga yrew § araasw
STHTUT 957 HIS[E g1 ATEU TAT T THIT TS1 e STHT F:d 6T Feiiad ardira (sifaw fafr) & wger i adg sifra
BT =TT |
PZEEER IR
(%) vH =t @ fEarg ar farg sy BT g S sttfag afa/act weaa g ar
(@) stfaa afa/aet & w=d gu, et & fae 3 far aqay B g, ar ag @ar 7 e 5 oo o 98
HTHT STTUAT :
g AT HRIT AR TH 919 § qqve gl 910 % var fFarg vE st a9 g F @@ 9 a7 ang g
AT FATThe FIIA o STAEATE TR g 3T THT Fee o forw s oy off giar et oft saf=s #ir =o fAew
e & AT ahdl g
Tig Tg AT Seeeque IWHIEA AOHT o S afiEai SHIrTE (At w1 W 997) Ataere faEqa
ATIET T THT Fd THT TEGT FT Thd gl A ¥ gREafr yqmoras 01 97ed, 2019 | 9ger ST fohar 1 r g

TR0l i+ Teequd Avft % Irdtaar & forw smwerr grer €t § srfergf=ra fonam g, ora: Sesegum Aft & sefiteard
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o ForT s 95 wEqd e & o a8 e Fae aiatoa s-astas v g-Esmt alter 2019 % fore 9 v 9w i
e gl

(25) = TAT & ATEAW § 5T Ul F Hae § qAT 6 AT Tel g T gtered faavor afifore-1l § &= = )
FiET v, 919, Ao

giRfaree-|
1. wreqT fReatertad FrseTgaT s i STt
aT-| FAeaforfaa srq=as 2 # afva Bt # forfed adteam
- || UF sreateiat gl Afesmaw 200 & 9req fohU €, FT ST g7 A hcd Te0T gq AreTeh T & ol
FATAT AT THAT B
2. AT AT TAEAT H AT, ATAREE, THEATS, T ‘F T Hxi T o a1 H T[T, T2 F Tal
F foru faeatorfaa faoat # ferfera odtar smatora & strosft:

ELES Fafer FferFay %
1. T SRR (Tt fer F ) e 3 100
goft :1-syfasHT 92 % oo
2. fEEE IR e 3 200
3. gfasm T e 3 200
4. S 99T 3 200
Uit || : qATTAHR{ag 92 & forg
2. ST S w3 200
e 3 200
3. CLEEIREES
K ! e 3 200
4. ST U
T e e T A
2. THET YUY | e 3 200
3. TETEE U | e 3 200
4.  THTET YU I #3 200
Fuit-1V -FfHes SesgfEsT ug F oo
2. HqESE IO 5< 3 200
e 3 200
3.  Sfas™ I
! e 3 200
4. JAGETT 9T 11|

fooquft-1 - U sreedt ST gfast, qeifasias, @A 6T FHts JAfasT 938 9% 999 & forw sfaaitar 3 1) 2,
Ire STFATIATE T AV F THET FIATT T F9TTAT hT TLHEAT AT g

fooquft-11: g o FfFts FaqfasT=r, T 9= % o aihar 3 @ SoariREt @ sudad afta gt | s v E
THET T 70 FAT o=t it arer <=1 g

fooquft-1: 72 FE srereff ST qEae, gEtfasEe, @mEas & w6t Sasgfasmr 9at & o sugE afia forfaa
T % Torw ForefT ue A Afers Tequ=l it TeT T80 < IdT g af el FAeAtIar Heed ar Srust $fiY 39w g o
U At forfera adteat 1 gearaa =i et ff Sge % forw serfora gt foram stroam)

3. Tsft faw it it T (Fee) &9 & & S
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4. AT TATAT F Iea< AUt 7 o g o= st # & e fhu s
5. TETeAT T T ST ATSTHH 36 ATLAT 6 TILIAC-| H TATT FTATE R
6. (i) IFEART FT WeAl F e Aardq: @=d foraa ghn B ff aifFafa § s s foraw % oo e &
TEIIAT o T AT qg1 & AT aAgar, 9+ # daqd (IEA1 190 gaqrfaq — d) v ywireaswh
TATATT AT & AT d=HTh FAFATTar arer SFarel i Shred g HF 7 B/ S\ 9% Iuersy F70s
ST A Eeeget Aterfaam, 2016 &t a7 2 (3) F iavid FATALATIUT S=HTE (ashef{rar i =7 Aot &
IFHTEAT &7 IfOre-V u fRu U g9 & e Rt AT waree @are 9o & qed R srfea/
fafae asta/ T s g ST =9 sraa &1 |1 9F Yeqq R S 9T fF dafad swear o §
AR =9 | SeTd g TAT IHhT AL & qLHeAT fora % o7y Shrea 1 Hard @1 Auafgrd 2, U STHiEari &l
TRIEE i e T2 il S0
(if) 37T TRIZ ATT AT AN T THH o107 A F GaefT fEaanTiesme 3vfieare &7 81 Threa &1 faawr saiq
AT AT ATANT FT 3T T ITHEATT AT ThTd AT AT 8, af deaael fEawor Atqarss s #vd 997
gffore-VI F Jo=r § |7 AT
(iii) ¥ % STHAT ATANT FILT ITASH FAT T BRI 6T AT TLT & forw Raiia =Faw Traar e & afas
TEl g TATIY, BhT=d =l ANAT Tad HicHh FATGT TaH ATF AT ATZU
(iv) T, Ja9 ¥ EHd (AT a0 TIAIET - #10) Y THEgenh T qhread Aoy F siasa d=E
faFerrar arer IRftEard #1 980E|T F IAF 5 gq o fAee yfauwE www gam R Sro | =
FrsreATaT 7 srer Afort & Iwfteared w1 gfRfae -V uw R U yoa F aqar B avEe s\ @
geqTe & qed Terfehcat stfeeprdl/ e st / e srdfters g ST 29 smerT 1 TR o= weqa & e
o2 o Hatea seftear foraw & o =9 7 o9 g, T2 g I&19 it Srusih|
fewuit 1 : fordl <ie wes (BFEd) &1 AT &1 I, TIET BT H SHeh ATl AN I fafae ga wiEn % S faed |
F=HTH T2 sefiari (PwBD) &1 e ¥R @i fg 1 o Serd o Sehd) Tedl §, 3T T9 Al i e g9 gen
SN GRS SR % STER FoR SIOW | s |l A 3 @ fRel U SRw 1 Sedisd @F W SFHT [QeNT SEEERt
(PWBD) SHiTaR &t SHITER! T 1 S Tehdl 21 3 i Hel ok Tal AN o HeEsh & f9eg 37 SRR off
Gohal © |

feoroft 2 ;e yuTaT T wiera et we & forw amee e g —

I gL FLAT IAY TLH & S FeAT gfaerd
6/6 7 6/18 6/6 & 6/18 0% 0

6/24 5 6/60 10% 0

6/60 T 3/60 T FH 20% I

3/60 & FH & FIs TH1eT AqaTeT 92! | 30% | (U= AT ATT =41<h)
6/24 ¥ 6/60 6/24 7 6/60 40% 1l % (371e7 3f2)
bl 6/60 ¥ 3/60 & FH 50% Il & (s 5f2)
foRer 9T 3 Hex & =9 A 20 :
foeft o go @ 40 F Fyar | /60 FAH F ATE TH FFaTAT T | 60% 1137 (319 3f®)
HFLeT Ffgd griaarariasm
6/60 ¥ 3/60 & 7 6/60 T 3/60 T FH 70% I = (3757 3f2)
Skl 3/60 & HH F HIE THII AT TSI | 80% Il = (zrem 3f®)
R & Hed & A A 39T
g 20 & w9 10 f=3f =
3/60 & 1/60 TF & FH 3/60 & FH & FIs 1< AqaTEH 92! | 90% IV & (3Fegaar)




[drT [—@Ts 1] AR bl TSTHA ¢ HAHTERIT 11

ERCI

TR 9T % Hex & 9T A 397

a7 10 Refr &

el THUHATTF T THUHATTF: 100% IV & (gfdta)
FHA TR AT A TR AT

TS TR AT A1 TS THRTLT AT Al

feuuft 3 : 3ftedi sigar # <t S arelt g2 e gfea 9 Wifeq soiicart &t 39 =& gri

7. FA¥rAT T TOAT H WAl o Ica¥ AU gEqor@ H gt o g, TRt ot fafa 7 372 39 forw Scaw forae arer i ghaer
AT AT Tl &f JTusr

8. AT Fl eft qLeATeq F g o Faiia F:3 F1 Faawriew grm

9. Tt fauat &t adreAtett § =AW ezl § TATAT, FErT Iea< for@ & forw srfermT fa= srowm

10. TeTTAT | TATTIAF AT 3T A9 = forw Hiedt g5 gr Sraare S|

11, e Pt 7 T9AT % Ieq¥ AT STl T SALToa & H o g (9 — 1,2,3,4....31R)1

12. et 7 T H Y7 F IcqT a7 & (70 Je=Terd qifehe hAferea? AT ST YA LT il SAqAT g0 airear
BT H FAFerey A 6T ATAT T 2

13. ATATRTY /= T<hed TEeAT: ST T ATeATeERTE ATANT g ST aTe ZTT TRAT SITUITT) |TeATeRTe T I29T sTeredt it
AT, AT aE, TR Y HAtS TAGAATT T2T 9T TRAAT ol TG FIAT g| A Thed T | 74 6t Agca
FHAT, TgAdA AT g AT TF 7= a1 OO, Aagiieh AqIIRN i HATaE e Aifash eqear, e &
TATACST 3T 37 IAT hileg TG HT TG F2 % Featwa q¥ =9 exqre fam stroam)

RN
T AT TSI

Tt = AT F o aE SUSt #w7 JeATT JiHard g R sHwr T Rt @ s raw A ostea
ST % AET RIS, JATTAH, T T 5o s Fuat § g4 & q19 Af=ard yeqas gir et w2
Ted o et fAreafaamerr it vauast R % a9t g sfiT v o ArTeaa e q¥ et i yeas e i witerw
TR i T e % forw Je o s

et oY fororr & 61 arnTRreE adve 72 2t
AT A - 100 3
FerdT T UST § U "iereq fAaer forgar R sreg Tem IAhT FUST T THH T &t % ITART Hl J4 F
fore s ST
RS — w7 97 - | : 2003i%F
|T #F: Yarsta A a9 ggr 9ded
o= - O, &=, i Saemeo, THE TAT 7 ; S-TH1 © ARl et G, ddsiq ua aigsiid ad
& FHH, TITEALONT TAT FAadias FEE TAT 9 THE F TG ; AAToBET TOHATU ;. ATEI, AILEH, THaed,
FIETU] ICATE AT HaT - TR, THIE, 3¢ Tl ; Faaeara : IFeht [ura=re 97 fFwm, feaeara o 98T a9 ;
TET TAT FTATE ZIUM: SATATE STTAT, Feash [OraT, qTTedT TAT Iq (e, TaT STava 6it TR, afagd ug fHemor
; ST HITHI T IcATIGd L-THT : TaT, TET, BEAET T AR o THIY ; TAdad e Td & GAH s g -
TATE =d JATHA AT TLEAA, ATaTg SATATE, G THHAA, T &A1 #§ IATL-AEF TUTeAT ;ATTLh TATH A
o= fafee qfasme % et aur-afas sarenst, o fFsm, e afiEer qur w=iaef st § aguam,
AT T S[AHI A (AT JATFIAH [OT-eF TAT A
I FahT AT - [oreH, T AT & TAT THg ; EL Al HedATse & ATHTT HEfT TAqT Haal [UeH ; FTHT
TTHfa® &t — &1, 9d, S qAqT aeqtadi ®1 wFel, g oo 9w, mEr @, ama & f e,
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Rt deerr, o e, wrermedt 1 faid; Rives gas gfward-qures, goreft qur et ; gfeasme
H SAIIANT ; §e=AT a7 fAadfaiEFat i =amear § g5z a8t SqyuAnT, iewhr a0, afes q9ree, THa araar
I, [EATATT T AT ATAA/ 3L, ThrE o, Hie a7 =7 FFaeft smrg yonferat vad st g
TAT ST ATAAT F HATIT ATEATU ; AT H AT TTHLTT — ATEHT TAT ATSATTTH TUITAT TAT I ATIINT , ATHT
AEAT T HALT TAT IT6 ATUART, AISHEA GFT TAT T6 STATANT Ao a7 a7 (Sersus) F fgia 7
ATYTIUTY, STATSUH F T GG HAT SAFE! HT qHH, ATHT JaAATF Teqa=i # S ud F7 AT

T §: 49T A

S[ASTIR AT ST AT A, TT A F HGq | ZATRe, TATeedh a9 TEAT 6 [aen@r et & a4-
Zama "qae| faga =Jgei & Fard F1 #raa) g afFafaat § afvsi 7o 9gE #1 FAagn) 999, 9E/a07 W@,
TTERTT, Jeort T HeAaTcH [Fauur| TeATaad AEa| o= AT 9= AT T oo it Grarfaten srasqor = :
S TAT T FFS, ATEA A=Al SATHIT TF IATE; ATZATATZE AT Fe[FAATSE 3% I5d qAT gedl foheea

A fawaw % &= gu gdgan Gm e qur srare-satrafa dd@w 9 9o, dqaHt aur a9 et
HLAATCHT AT 9 Hia=aTeT a7

que I : qafadr

et TAT T AqH FLAAT| ARrardrd e - sqasrfas qor qeifas qreq o sresad| el o Jrafd®
FFYTOT Fgd e Fadiadr, sIaHesd, gaadr #ed, wie SHTel & YHT AT Tgarsi THd AT e T27-
ORI A, SATAT@Er =1, faadt w1, e qat Fehl hl eIATHid, G [@aitd, aieaf aar aiataa s #it
THIF ATATHA| HEAT TG Fedhl I [ocd (SETadl, TgT THET AT TRTes &= a47 T4d @] Q20 JFaawed
TAT HETEIT o T AT & (L0 § THh ARl FHiedias, Taaq a7 Hglael Ta471 2T it s qieawri| wie
& AT 97 A F frgia, wEe areite feen (Sdue) @i FEEEataenr afga qoddr afg qifeeta 7§
THE ATIIRT | T T T EATIT TAT FAIEATT I il GaTfaent|

que ¥ : Tt

TafehT & forgia: wafet &1 sfagm ua e | wafeht abaT (F9e U dg:w9d); 990 g9t U Sg gaeqi i
FALYTIUNT ; TACCHT FAAHAT (ALH, T AT FIATHT TATL0T ATEA) ; AT FALNT FIE AT FeTAT (AT TG0, FF
TATCEAT ST FTATIHA) ; TLHIT TAL0T hT ATLTIOMG, THTAT &q1e0T, FATre w=qieahr i s@ar sqiahn ;98 9gid e
AT aAreffes T HITAAT FHeAfaF T AT S G0 ATI| JAATS G0 THET FAared i qgig 4 %
Seae T T TORATI FTET ol Haid Td FqThT, AT Tqfahl-faad el haas, gIears Hl qasra® sragre
Ud AT AT 39 THIH ; SEeTHIe HIATSA doe SISz eaiiehl - f[Aadias® hudh, TSR TJT 396 aaqed|
T JAATIF S(AETE TAT AT, TIereArSIIgeh Tq1ehl: TATHAAT TR 6 (AT 6§39 § I7d 6l §L=4T, Faqra wl
TAeT™, SaTeq FLTIur| HATSeHh Tqihl: TIAIIAAr T 6 G108 689 § 9 6l 99T, Aq91aT H7 fdarq,
STTATT HETXOT| HATSISH TAhl © Tl (arfers 00 T Fediehd| Tqeaht S0 @ a3 S{asm it &qfeent
HoT Haet FHeATd) T ™T qgTEHE i Mea™r sfH| afeft SsaranEl, Jqe qgrEedi Tqfenl| e i,
TIAAATY TAT AT

que § : QIsiarew s

SHaTed SfSer@ TAT qAATHS THT THET HT oA | TE G197 THg1 Al JiTord TAqT TR | TS0 ST
s e frgia; qsttartewsht i Tawelhl, gga SAaTed- FeH SHarer- afd g&q Strared, Taf=eg, Starfewsh-
BATT AWUERT F7 dFad, TEAT ST AT, AFRATHT IS AT R0 - JATFad H Ged AT, a0
frerraTewe ygimat qor fGwafeat w1 g Srareraer i ey, e FILed Y AfFRAaied | HATHT
RISTATYHTT - FTAFRH FIT FATDIT S{ad FT AT LTI, TUHT TAT FaaemreAt w1 fawm, foaErtos s
TTOTSAT,; ST Aedr i TqE AT qedr0; FFa" T3 F1el | Siiad & q1ed, TS AT e Tue:- RISaroqeht
ARSI AT &) FTALAT @) QEraTeAfahl To7 @Fwe § w20, qed @Isiarensht 7 TR=; &7 Sraredi & Y, e
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STraTed: AT aediaal T97 39 Hed| TRd H i gem Sarew q3g i 3aeT faaer, e f&sme &t
FATART| RTSIATIORT H T ST il Hitersh E=Teem=T | Sharedt F qureAfaHi & gt 1 4o #F0q |
RS — 57 9 - 11 2003
de & : gl s ud e qgr gweras qfasme

et #T aredt wwfafa ;. gufafa qo, weraw & &fe, 324t i sgcaf, geA T wEd deed, eea &t
gufafa 230 safer aqEt it Featy ,wam-fFo gy feeat 1 fGada , s #1 e, gwrfos afas e #1
gy afas @, gata Jwrer, auaiid agrd, garg Ther § Guwaios afas, soadi ga@is, g
e, fawefias, i & e, sfamer srafaat, 2V, @fast & s T Feg, agadia TreEr &7
TAT §E HAA HT M0 TAT AT wore| @i BFFe &1 afi=m - afeas & afvarr qur asfteon Greeei/atast
TETE e, ArAteE Ud TSN, gHeadd g dr (N0A) {7 qiefige & gial @b s aggi it 3=, W, @ifds
TE THTTAF [OT-8H S TS : AT, TTaresie, TFhard ATSH! ¥ T 988 ; HesedY, Fes, herdhlzs,
TAfAAIw [ferne, There T e aqg| agarst @i\ : TieTse, Fedrse, HIeH, Thdidrze, Thia =¥ [
T=AT G 3T 70 ST Hed F ofieq aiesig §9ed, Tgs 9 Hed § gias wasq afeaad|

I TUITeAT 3iY FgATE & Tfed § q=ft, aai it SAqireefia T=2ar| i T=7 IeRIAel w1 deed| 2t it =T A7
Heed TAT qeal &1 Fawor| §od! aca a7 AT qaT dcd adT Gl g/ AT TaT & I aoiy et § 397
TRIET| ST AT e aaa T ST | FHEATH S AT HT T/ TRIATIHT A g2t 6l oy : dearetaar

FT frgid ; aweaTiaes Frafaeieor &7 frgid, o7 =T g2 arg-aerweon fF Zeafq gt fTRb/Sr U, Th, Pb&t
Rratror GEfemt, geeft i s EEEE J97 SaHed, Jaued a7 aHSd & FARE & fgal sEEEtE 9% 6w
T JeATarst % frgia

e @ Iy dferht
HET & IqfT : Heo At ATAF TAT FT ALA, Hed d AAF AT 0 qraro, 3 F dag § Feo G907 7 AfqF
T T TGS TqL| AT TS | &rafaes qreamaedr ; fgadia qor BHadtr yonfeat | ara & stafwar fram
ST J@dTel TAT TS ed § 39T AquanT| J36 Fww i G - agu G, T&at @, i
TATEd, ATTAIAT TAT TARIHLO HTAATE JAT aarde . TATHT, [FEww, 9 IIE0r #iX arereg §3=a-rat &
FAATTAF TATH AT ARAT AAT o0l TS| AT AT T AMH07: A, SIS, ATES, ASA0H U T AEF
TR ATHE R &Y FAdafaet ; Aaafaeht =9l T s 9 el % HeF dqaae| AT 9 g Fqeq qaqT,
FATdE, AT Fivrsr (A=, qge e v Afaafes qaf #1 @Aae | SATge-Iieerse-TeFiide qe; HFraarse,
TR, TS, HIATERH; JEATET 9 ; FA-A S S-UFATETE -2 [Fe[A15e e, SIilEe adlee AT qaiad O
HTEA T O - RARTEe AIASATEe-AATEe g2 ; UUSHTEe Y HafUq 90, FFAT A © IATEE — HATZE — ST
TMTATEE qe TATTEe T Jafam 6 @ 97 @ daeiivTee, T9eee, IWEe, ednmee, Aefturze, ard, T,
AT aToe, AT IATEe, ATHT A3, THATT HAT2e 3T RATATEE, FATHerze ; ATHATATEE 2 |
YSISATAT = | HRTEIATT & ; SATATHHTT-ATE aTee-Iertedrst (Fferft &0 Frefagr adt JI10r); Iwaare ars dqa49 :
Feraee TREY, TRAATTe sqaed, Faw 5o 7E) aeei@eE ;- 9a F Fraidiedis A AT 9 9T ; FHEr e
Frfeat | TR - AT e - At e e |

e 7 : wriad d« s i whramd
FFLTLOT U G FTATTLO F THE 3T 376 AT =eah; Frarafrea defi & AT giasr; feg I, qrare
FIATATE et T ATl AR, FTATAF TALAUT A FAAVT H@ATE| FIATALOT % TATE: @A (FTT F FT
A ST ATHIT TEA TR, TEFHH T T BT HIATALT, TAEATIT ae1de [Gequr i O oheed 16w & dafaa adarae;
FraTates giafard, arfeas fafamer siv aaeeft vt £ aa-arm Rufy; afas et £ areeaenafatar aamed
Y spardr ST wrETateE statrare £ ST 7 SERATar ST FETat Statnarst § g@i fi i
FTATALIT THTT 3T IS UTerfee Al &7 AT TAT ATYTT FTITALT| AT T ATIATT AT &7 Ao UF qrhT
FEATAL; AYE, HHIFT Fraide Al HT A=(rh Ta arid FHAar; dHaasd Iidiweed v ffrafeds
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FETALON iqel Ud 997 # FwAiae: wie FEafedr iR Fwrarates aEEamd; qoteas wraiat afed,
ATTHETHA T AT TS HEHT T LA, HIHAL FIATTLT (T T TohT HTATAL); TIA [HTHTHSH|

qUE ¥ : A9 R{ee

AT T IEH & TAT TR, ATATGIT FqTae, Hah, HIEFT i TS SAFdTal w7 HIHe| FIT SATHTL T TIEATHT
AT 3T ATEAT| FESSF & Teal A S0, [erT Fgu §F S o | sEaaa =)
AFFTET TITAL T HAAVT| AT, T THar 7 WiT saame F fou atee d«eoft FEgEdr siv sEamea)

FFETET FIOIT T A0 ST TIRATITG AT T SFEETLIT ZITOAT| bl ATHE| AT Ua dqd wqreant| Zor
farayor & IR ST AT Tew (Fq7) TRET i FHeLedr T Al

qUE § : 9gTa0r gfawm AR arfas e
T AT Al HITorh ATLTIOM- THHT [AFATE, TEG TLHAT 31T 32T | TATHT T UF TAATG| TG TR
T =BT AT A &Tar-iZ87 =F1eT A7 q95 &2 § IAT-ARTE| TIEAHT Tt bl AT T2 6B TH"
artfeatast Sonferi-wifaes @ seita) /iaw @A w@iawer G % &9 #) a1 9599, TG0 F J1q, g AT T
Eaor F FOT ITAA TGN TP T AAU P qHE T 00T ey g9t e g|a, fGga @, sawte
sirenfire sie dfearest sraferg & fAwareor, st afwreror q@iteamon, vagm, afbs swao, 2onm 9ig9 ; s gt
* o e, Freree™, frae stregae ot qrferrrst & J= @ae, @19 S [T, S 37 9 Ireiors 9| e w1\
TP AT, G HefAT, FIATA/ATT TLATHLIT Tohed (- T ATA T G TLATHLIT I, IF TFoAdT arg AHATHRT 4,
ARG AHATHLOT FF, HEH ARSI ITH0T, sferdfed (Fad:) RaEe) waiaofia 91 gearsd & Jod-T74,
sratve, fadtaes afasgartt, geaied, Agr-2ar ArwsT Icasid, difds, S, qiepids, qHTen-aras-aeT|
AT TR AT qaq AHTETes® ST MAT-0 a0 e § S AU T SAqadRT| AT § TIaui 1 FHig|
FFYTIUTO AT FFTT ; ITHfd AT -STATIHE/UE AT ATeF-aTE, Eaa, ST, Ta1 Ud e Saead| {ehdl &7
fEraeor, faea ua dtean FefaaataedT i o ST geaisd| ST dATIaT ST TA1C HAT| " T a9 Tarer
gataoity afvRafaat & qEdftar araer 7 T9E qEEed &1 A=tEea, 98t argt Fwarat S qETEl R a9
I AT AT ATAVHL| TET AT, THE FILU AT AATAS ATTGT3N T AT AT Hhe T
e - g 7o 7= : 200 siF
que & AT @i e s afis seforer

A & arqua Ferdi i ufeafa va @ - s 1q, &g, a5, tegHiaEw, wiegw, [, &, i,
A eeqH| ATIT & T gTicash HeT - FIT, AT, Ueeeid, airzed, Sreaw, Iwree, tierze sfiv aiie| geaam 1o,
I=AATT | @IS, A, IqCH, Uee, RF 7 d¥e I H TN g a7 ATI9F UF Fiest| qaq FHir gerw
wienRTze e e [T, 399 ga7 @b amiE, Feadars i aamEeas @b afsas aiged § abas

ICATEA | AT AT Fq2| FIAST START AT FEAdT TUITAT| JUATEHHT avfiweor, T giesr Aifd) et afas Rama
7 aqat @b @9ree ofiT 99z & s
que §: JF S AR geifah

sed AT &Y srae =i afase & gadhra afaam) oifed, &6 6 S arig @fved| 53 daeaa9 qeq9+1|
(1) s, &fT &Y sweftT e, (2) M= T afgFre, (3) FrAfeES, TeiETEey Y Favarzen a1 (4) 9.
AR SATATHET % AT FTATS0 @i | AT H g7 AT HTaq @i TR F=eq i Tqadas afs|
G Ud FTATTO-HTT AT TAT HG G| &1 SAA AT @il TIgh10]

AT o et § siaavarg - Q2T & SEael Al H SATEAT H qAATAE qaT JATfaanl sihei i TIHFT
T ST TG0 JAiTaent - qerfaent @t % s v e, ga, a=90a, g - 376 fHgia s s
Tt Fiee =@ - Bfae v & qda, G 7 T2 93890, TREfent siT ATsfET aadis, a0 HT THET,
HTTTRT STRET T TG0 AT (AT FT STTTIRT-ai = Tor s{aifaeht, STaeh sLoiiaent, TeifaeEnn qeiiaent|
eTfaent fertaat: ardt 18 swrEret wr i, sptfashr, e, et qur sara Gesrtaar, e F=Es
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He, AP hl TEars| Uehihd qATTaen! STafei-sgaifae i ZATeATsh | STeqeedr, ATl Ta&ur i Jrerr fqavr
T fAeaTE|

que T: G Feawor
Ty, fore aaTuTe; SRR § |@fes q9ree - Uiagrtes IRye 397 adaE) Tauer Al & day § FAwtr
gfoRaT & qtees § giasr FeaqT  aeiisaor 7 UF "@iered Taeiad| @it TATems U a9 & Hgid - g9,
sfafer sfiw sraeaT, agaTRen fafér afRa sawaeta aqameo, SR a 999, FT T97 FE Aeq 949, d7 g1 (TaT
%) it T oY 9w o= F gra it Rato wr atRi, et e - agar et i g, G amar
#e F=re wee, ST AT Ui | IaarT i & Fgid, g9 F IR 99, Saard s s faeaasaar
T TATEAT FLA AT HTH, SATTHATT HIAHT (A, qr3d, B s agysr gvel), Fafa 7 sfF=ataa fe sorfert o=
AT TAATH e, Fifeaat F I Ahad| qAIahT Tohet1hl, AR 3T I HAGT TahetIohl d TATTEAd TAT
SETETA AT ATt 7 AT FiEST Tawer § AT aae il w1 STTd T

que q: TG FT AT
FIIAT TF ZH [O-GH: FF =0l [Atse FoFed sfiw ATt Fer 7 Iga| FIIATHT 6f THaT Ta 696 HIon| A7
e, arfa gew arfow foned v 9 ST wifae, TamEtas i TR SOuard) Fraer F7 d9a fFeeyor: wrer
H g 7 Frafas Tared| T i TS O IAfest T6r TS| HiFar Afereht it Aifershar, HiFgar TaeFadr Hit
FFyTu, die, foraree, Aefaa T toEEe F1Iar gregiaEd a9 § FFar SasTT w1 SquanT waar 99
FUE FT ATIANT| FeFh a0 qAT =F2H FAeaqon I ta s T orase e fmer aftear & d939 § FwEar
U AT T SR et | A & A= Frgar = w1 qREaE @i daavEn @t = e 797 FrEdEnor,
FAT, TAAT, IcHoi, ITH R AT FIAAT - HETT AT IR § Rl T T
TR ZIEgaTad FT Igd, TASA ¥ Treufe (ITAT)| &1d e Roraaw et it THid| dv==rcs, Tqihr i
T2 o) AT i T AT 6 TET T AATNT T ToraHT T FITOTIT T Ao F AT faaom
gt afast &1 afasr @sm @i e Asr) dEarafHar i ag=e ofiw 99w FRA T STROTeHS qohe 1ol
afest et % yearenst @ geaisd & oo et f@feen aa & dWearast afast & Faem aefems @ §
YTyt fafemT - o AT aeten) arfehr srafore fAeqmer - qasri=s A=

gue § : FfeEitEd e
@ Efae de=eret it FeET, T a°q7 [ § aseE TeqaeT o7 qearna| O IEAT T FaT THHAT it TS
sy At SSifaamhar afaserst & d@afed saa aiteq v, qu-aH Ud aHET; ardy; 93E, Y fedd, g9,
AT TS, TAT, TCET T, TELETA F o0 GAATF T sqaheiieht steauor) f&faer St afiarsmrsi
H o a0 qer sasdten Hfae afseiten afsmret @ @afaa w@Eits gy fFAir aesht #1 9
TATHA| JAATAE ATIC (EEAT AT ), 36 Haed, FI0 TATRT AT IeqAT| Jashei 1ol ATTHTHT | T T
TREAT T T T TRATSATS i JasA it 9 wesis (v sreaa)|

At - we 937-1:200 3w

WI-$:100 &%
() e f s

AT AT AT ST TEE T AT T HFG FT AT HE AT, THRT IEH, STIE TGEAT 0T, [T,
THT TRGHHIT T THHT AR J2AT 6T A 37 276 etz i fafee fafeam fAaafadr siv stearemartae ardfta
TfagT® Ud THE IO SATAE STEET T IAHR HILOT, ATHSAHAAESH, At GHT W THEAA THE ATIAT JH7To)
TATEA T, T2AT AT ATq e GL=AT, J2AT & gL ea? § Afas T 7 o=
(@) T T AR s R
ST T Feoh, 3ATeesh arsve fHEid, o FHae GHTET, AT i T Tqfd ToT T faadfaet, fiaar-fasar
gag (‘I I[uracdT) a9 =T, Vp/Vs eI/ TATRed Gl 39 THIY UIEcaT/g=AT & Ted d FEareg? a2 & foru
T FoReor Rgia, s STt Reftaehaere faeear % wifors figma, s, dieas sfgaadr, SoiHier Jurfer,
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ST AT, Roeet Rrgia, oy saty, geaq qafdy a <9 Jaty qQ@iGaT, T gEsaei R Feaad, TS
THATAT F ATIART, ST AT, THT a1 d T T & [Fgid, e dtew, a1 #iex, @ #iex, WWSSN w9,
FE T ST ATH, AT [Aehle % [T 54g T97 6l 914, fiedve HeamHidn
Q) sEifasht & wivrdtr Rfta

TR, dFCH TAT SAH o 0T, I [ALAUT F Toa YTSUve, TT2asieq AT Fdd, TSHSA STao v [HaFid, Tl
forgia, fhesw it o, e fies, e &7 [&a a9, faaer SteHifes St F Fr (e 93471 T
&, TAFIEC[ed &, Hiad FaH, Tofaema ifecawr i = Toifaeh Eare, wifors anieeff aeftewr, grasht ffaw
&, AN & F IGH, T &7 979, arre 6w aaet Faw, qEasn g, @t ywe it gw=mei F wrr
FANT & FIENEIAT AT H AT FHIFH T faead, FHafeswa gt aa7eag i Marsr g7 qa9=a7, G977
forgtat § sifeer afada garer figidar # fia &1 i) garss fgia & Tt sraymeo, d9rer &= 7§ fReermeas
e, @wrer fgia # deares Joret|

eTfaer § a9q &, faeg & aaq Fawor o gl ud, 987 GA7eqdr 7 ad a9 7T # 9 $iw /9readr,
TAFCIETATER T HIToleh TALTIUT S THIFTT, Faqaed F THIFHT, Fraegt feafaat, softes g, soraeradies
HATAAT ST TG, FTEATH T AT T USULT agaa 19 HIEAH, SHTeT 3N T8 ATTATI
(=) spo TRt ST -

IAHA TG T HITorsh ST, AT 6 TN H ITHHAT 6l Hiforw TLATIT AT, Had T F8qaq
HTSHT T IR AT THEATE FATH ISHAT THEATU| IGhA0T THEAT FT TTadTad Y 3T AT qaears &
Hae, YT ITHAT THETY, IGhAT HHEATSA HT a9 1He0T, AqH a9 TAET0 AT FAqH HTHF THTETE, AR
FTITIUT, T qa AT it dqqeron, Meg W& =man =0 sorqu, difaa saxw f[fe s=amr & d@fee fraia =
TATAATR, SINTHT, TEATHT ST Fea T sia< [Afer gHieest THIHT &l g Fe & forw "Hitwa siae f&fer v 3=
Hifoa gea fafer w1 o=, fBfeg = Sifaaa Bt s i y=2fiT #7 ar g 3argeon A=« Sfer v,
gIeHReeY ZawTHe, el Reegemafer, ated foegaw @fe, 09 doaw &iv Siwaded, e a=
fREaTSiter (SVD), ATHT=A T IHHA, X T ITHAT FHeTU, 1 e fafe, #iuwe SHe (@iftuee) @ty arrare-
et fAfer, ST TATIaAT THET, SN GHET IThHT I3 i THTeAHITRH, ATaHhan GHfaq e Feleniteh
Sara fafemt, arafReae fafe, afasmerggeisaor (optimization) T, Ieafga® TeMIEH, Feres ararsitad
faferaf, qqeifae srwei & IEHA % 3IaTEU|

W & : 100 3%

() wifasht it wfordiar fafemn

et faecryor, ey vestaer (FSHTTord)siT a9y Faged, T Uostawrd, Afees, Faer giieed fgidl
T IS AT I aFed | WAH T fEat w9 F A Rwdforre g, faew G (gatse, a9, sRgiteiy
ST Fereid) TRET Aofl, HRET U aree =9 afaad| Stea e F qo, fEeervumes BT, T@ a9
Avee HHOS, 4T TETRAT % TTAT T ITH GodThA| TAHF FATeAqr fFrgia, argias =79, aEmrHEe, e ua
e faaeor e " g, fier fam sifos Rwdfme e 2 qur i fawmst # s, 99 s et
FHTHT| F LT TheA 101 oh A, FFH h A SETATAMT TAT UHEET Teaerd, gasaras aor o f{=w it v
-t fafer o ST g e w9 R fme st &7 g /iiHa s &t Zae) afi=mmes a9 fEia :Su(2),
O(3)| Sifeer =x, dfer, AT FFg AT [FAT FFIH, ATH STERE 9T BRAT Juft, FIFT EwrE qiftegehr
Freeruor &t aR==TEe fBfee =T a9 39 o
(@) Feat faht wa gifewshrr Wt

IoAT AT F 9w 7 I aRomH, SeaT TTdhT H9Teaar, A dae, FL0T AT, F0T T, HIShT
T TAEATU, HISHIRATTATRA, FATTHFRA ST IV Fel(dhe] UeerFaod qAqT qTErae TTTRATT, qoFd S aar ST
TrhT THTATSAT & A1 Hae T9H 9 (G 7 07 HhA AN AT FAeH FiteTenl, drael BHT e are 9 Fega
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TAT &1 g1, sowaiel ASUA i Wi 7 fAaeer a9, TF-AeeeT g9a4, TR qih ol qrs3i=aq qieH, T
gregar gfafeat & o= faeaw aewr
Q) g wfahr -

e fHETa, TSI FT GHIHT, AT HT GHIHIOT, THEHE FIETOTT § ATE THIH FT g, TAFL I EH
THEATAT T A FLA | ATCE THIHI FT AN TR F7 afeaefi Fom, Fahra aees garear, e am, ayga
FFhr T Y07 T Fre A e Feae gHEwe Rt s e s, fead gHEw w SitaE qged| T
THIHLT, AT T | oI Tolael e oaod, T He[4ei ATSHIEUH HITSTH H HeS(Fed HITSTH |, Fhied HATeqqT
H TAFCIEIATCH AFIT, Tordel GRTeah THTSAAT i [AALAVIAT ST IT ohl FAALTIOM, ATLES IS, T d I, T  qqeh 1T
ST H ATATIT FHT, THIT TGT & § ATATAT FH0T, TATA T 1T &A1 | AT HT, FHHTTorh [Ae[d T Faeni T &=l o
ATATIAT 1| AATS-THME HATSHAATY, T AT AT FT AATS-[ATE HATSHATHA F Terra G A1 o 919 Refefafees
AT o FT eueE, TRued SO, STaTgR-aTees g4, AV S0, I a9d [GLd & HI0 ST, THLTT
Ted & FHIOT AR wATodT IufRAta & foru Rufaat wrswr i sufRafy, &ver gregemaT®ad, AT a3
TAFEAIA [ HATSAATSAT T STERTHL, HIAYUre TAT H AILreSl RATT, 4 IFH F G699 H TA VU FAT HIAL0H
T AT Thiee THIFHIIT, TAFLEIA (e hioe I, TATFEEH q HIATEH &A1 T ATLEsT STARTHLA|
() TRt arara<eiia auT safer wifadr
Hifers a1 TG T, ATATE0iT THed, IS aamEe & q19 "/ AqSUdH AauiaiRar, ®eay qfEadl
TAFCATEH LRULE TAT T FT YT UH AL0UA, SUF JoH F HEH, ATAMELT F TATE, Tea ATl Jieh
FHISLE, TEMT & THE| TE AT THE AT, AR TV ST AT T TER, ST Thed UG TAT TaReT
e 99| AT HEA, AT WEA I ATH(A, ST, T TAT TF &, AT W T THEAA, AT HSA 1T TATAT, AT
HEd % 5 9 UF &A1 § A6 A A Geof § Afafaadru| serae qrstrert«r ffeeq (GPS) smamfia sragmorg, St
s YOITedT 7 'AraY o Haad waru, S A gl @ve, St dvoe S quradard, St drom e, ag ant e,
St drue feaTad, ST ST STrTett SiY TUITe T S S|

gt — w1 97111 : 200 si
W% — 100 &
7. st gwfaw & (e i Jahi) -

TATTTH T HeATIET &, &7 & fAqa av 77w, T i gash yonferdt & g, e, #hes, =4
FT Wl &Y ot fA=ee e Svarer % e, AT ST qrEee & qetewr, W F =, 1| 6 A, e
e FEATT T STALTIT, TG FHAAAT, TSI THAATAT o 425k e, Haar 1 Ferizor, sreaeet F g, =
T T qThT &7, I&H, AT fF=ae, qEahig qcd, JFhT 9 ol &7 & FoATd o (qq, Fahid H07 3T TITaT
FT T, FAFIARTOT £ TATAT AT AT, FIHTT TATSAAT ST & T THHT T, HTIT bl SHIAT Jahi T ST
T IGH, FETaAr & Af9= Tehi § qdday, Teaw & gad, Fhra Fuzar, Rawar &1 AT w3 ar aeF (37
THATE| [ECT AT G TR o (HGIT AT T TG 6 HI 6l ST, [EA AT AT 1T sAiwel § [Ee, gars
FAHIT TIAT AT T UTeuFe qaeA, fOqae qaequ, [oca T qahig el REaed, A uaua&Ed e,
HALTCET e BIAT, AT & % o0 AU dened | &= =i Genfuq smofaat #1 A, R &
FETCEAT, ST STETATAL o6 [T AN T TAEAUT HT ATIANT, AT T, TAALONT TEIIT e, FTETAAT
TR Y TE=, srEa # "refem
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g, Tafdgs Al g mies yonfeaf -

FETAL o FAed [ored SfiY 39 ATa, IeAte? Faw qedt &t daemu ST aregary, UieEierht s fFea &
T THE AT, Hd TART ST AT E TART, STAT. Aricaqr g, difers F=w, sfaes o et sraemom,
TAFEIE AT, TUITTAT T FAAG RSN, FATETAE Aeaeats, Tadt, sormelt wadt. ga&on w7 o[, Staqeaor
T I, HEAT AT TAFeIS FATAIT, GTAT &A1 T THT A AadT, ATSH, AT oTel, TTerd Aradt T 3fi¥ &iest
we, arEdt w1 sty Rrgia, @fee T (FAT qewEed) % o srEh aXevi w1 s, freEead
ST /ST e/ HReer Sogfia SorTterat, fAeariid ofiT |feg | sorteat, Jeead aatsr, Gea gahg dwarear
e Ty g, Hrar aRfRafaat, ST dars aque, FaT B TS, THHAIS[S ST TEeT qad, qrEdqiah AT
Feqtawdes Tuq FgATeadrs Agia Afee Sum sfeaf, R dwer yorreft, qErEyOTeRt, Serwa-uger yorTet-
Featered (FFeRmeT) Ioret, TURUAUST T ATATE T, gars sUn (afeaf, =i earyorterar,zqqe JorrteaT,
TR FETAI] T (A=, aa 999 e (i) % fgiq vadrhies #7 I i g, Suhcorsfierdr, Uwet eTer
ST ST T & gorrforat s A= |
T st SWTeaTy -

st yonferis wifers frgia, wHe & fgia, av« F Fom,wEde T 9w quysiEdrd, @ T
st % wET ", et wifa, st sEeer ua uieEerd, fRfee ferfe, spifta adeor: agoadt sifsfw
FroadY STt F Wior O, EdTT STET | AT T F o 359 AqATE I (THAU) % A |
T Fu+ Rz sptfaht (3= @il & Raia) -

I AT F I, T Fogm qATFhT it #ifers saemeo, Jgatss Rafaat, S 9 §3=4T % I[o1, geq
AThzed AT graer aeft weor, fRrgia, suweoreftaaT, sy=res T i Afee qutfed ate F fea=w, o 6 o,
Stares Y qem qfares i, arfser sy gt atE, dFmsftes e T T9 @™, 19 arE, 3cTad
AT, Ta= a1 AT oo JaT [Ha=d, IoenT STer & ITRATHT ¥ aeaiifdenl, T&q G3aqT & [Hgior, Iudeid a8
HEE ST A=A, Gt 7 A9, gregiaEd § 97 AR H7 ATITRT, G HIAAT gTicash T ALTicash TaH0T

T € : 100 &6

(F) qHTTOrE 3T rafors wifahT 3 garat % Jore wa weror

TTHTI § U Tore a0 Faied i, serer foae, Ted-Treish TR, STESIS ol dH Y fTid TTATIE & T,
BTESIS o (T ¥q¥ & (10 I U1, U T ST oY queATi= e, Ffea w@rat #f J1ers, U "
AT S S FITRT ST A7, IT9FT o AT FeTh TATE, TFIY TG, Toraere Bud TqATe At qahrT aqs,
AT AT T, I, TAFEIHH AT STHSTTHE TIHTIA 6 THT TIFT, Shh-hed & Hgia e 7399 779, @
v o Rexeree wiftem, aEadia U e &t agaay, diftama GIRT STE@aT IThAT, 37 G0, SAqATahl & Je
T HAST AT | AT IO, A fCeho [UUEH, ot GEHATIT THIE % R(orsh 0T, EEUF HT TART F7d g0 foheed
AT T AL, THEUH HT AN FId gU G&H LT FT AL ATATEH TOTAT-100 3 ATTIFT & Foh1 T FOT1
T T FAHT FAT FFhT & H ATHORAT, TooTl Tq2 T TATHAT, ATLHIT SIHIT, TATAE Sfqarel oaa-foaa daer, foe-
TS TATHE, Todeld #99 AqaTe-ai=d, Sti-"ea, s afemf, arfeha gaa sqare afa #1 a#tewo,
AT SRR Y 91T, greus wred e Arferhr T e Araare Sa sy F fRgia, e 9iers,
AAATE AFLTI, FTEATAT TFEH 2T, ATAL forve, I gata RaferfesT, Frashra e gama, o |
(@)« s wor wfaEt

HITorsh AT [UTe : STahTe, Ta%T, araer faawor, e sfiv afidt, arEfE o1, dE-aqeas=a /T’ ST,
Fa 30 Aied, AEveasi e, i aa 6t IFia, Faied-~TaisnT G9eadr 7 FTa&d, ATsend ot
AFEATA TAT ATALT THATAAT, ATEETH, SIeAT THEAT, A HLAAT T THI, THA-FT A HISA THH TgAT 3T
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HTTU, =0T e, TR e, ITHT & ATEI0 & qiicash =1 3T 39 =g+ =9, effor gu T vd 39+ 939 =7,
o iR, stafear 3=, ffsa =gfees Tor @1 sfafmard; gerga aat 1 asttwor, TratH s F:7 (F@re, 9091,
s, duem); o Tur quar sEreade, Ay, Ateear, Sa-am-fAfestEr wrer; 9 ua & aRadagaan
TAT FHOT TTATHATAT & FAT ZRAT 6 FITRT, FHASIL - FHATAT H X F2eA07 q7ar; ar9er & i &=

TaTel FT IR TAT sreFateAq e, A= e woret, srawreftT w9, reewt @i & oo & 94,
TAE-¥ TEads, TR AT TR TAFEE ATSAER T3 Feded 1 g Hgid, THeel TaT Aghede ;T &l T0d
w7, faferee woff, 2=7 frgia; gaaa, =, 97 T &g 1 gawcd; AEIMATgHhed & acd; HoldY THTd, STTHFa SFerT
TAT TANT; I=F ATT HETHATEHcA % aT¥ § T fa=m
. faga deia Raia:

TAaEIRTER | U9 & | T9T I TN, ATAq TAT ST GHIH0r, HHAT §oF G910, Hidereeriesy,
FraTe-aTae Faw, wafiaw &1 yow, GRE Jadha S0, g A AT Wi rEareds qiedar § dead w51
THIHLT, TR T ST § HHT o0, AR TAT d9FeL &HAT, I Taadg=ar, o e #§ Femgasha a8y,
AINATAR TaTd TAT FeFe?, TTATaad TAT ATad, AR, Tsldel T [FaH, geqerd, FEIra a1 Fady, wrear §
HeTa Hae, HETad GHIHT H Aliees Tadagadr, Eawer area qur dg7 Anteed®, faw gur auew Aemgada
&9 | TATHT 0Tl Attt Tiaefier =i, fBe@Et qo wia-vg wars e
o IR iRy

e & fFaw, =vor siafver afefierar, Raar aiwae, w0 a1t r-Fw (92, saed § S g
TIE % Fvx & W, FBIT [T Tlaehl, STSAT 20T FT 9, AT T=dT 7F TAT Fqad Tieaad gadl fogia, ata aar
gfetes & Ofqare qor af F7 THFTr, e w1 Jfhz TAT FArwd F7 Tadad, q0dr, Tadag=ar aar §3er

R, =eira fAert, smafas i, e A T9T a7 3iaTs), araerdr &7 @y fEgid, diees w1 aEdd ame 98
e fasm qor 419 St Jearar |

HfAH - T T=-111 : 200 siFw
W= :100 3
. RAifes waww/sfasm awfReor gg srgea gefada adeor:

Yfeargfiar ® frgia, YRArafiar ¥ &fior g & afrard, gfaet, gort qur afast & Wi, @,
ATIATHIT e, SH-UH FTIe, SRS HIew, TTHT 0T T rHiey, @iest Taur (Teeq/sTIeael TANT) g Aeardfes
QAT FHRE e WE g YA TH eH qaev, arse=aH, Rrarrf=aa qar gaa-sfaa, qgarg) TmEr fheor saerted
TAT T B3 ® =T sreqae, aFiaeoity Sy, AiRRT gorett, YRAdfes GAteT aadis gars qutfasha aae,
AU HT AT, HHL, ST FTed, IS 90 Nwadd Jorret, qasri=s A== § 30, qr==0 &1 &=,
FETT [Tt i Tg=1, Jeaie &=
q. gt A

HETATY 3T 99, WETEIdl o ARl il Icqtd, AT, TTIHTT 3T THF T I TIAaT THE-a qraers
T T=T: TGS A, THE T T (A6, TATA ASTGIT, AT, I A fAqe( 17 wod aee afedt # 3fa =i
FHT, GTTSAT T AT, TAgedT AAHTEA AT FALAA, @it el HT JedT ¥ TIde § Frgrahtad, qHiiaanl qae97
AT T, T ST AT T, AT A FaeA0 AN 7T 70 3=, AT Fdger T 7gal, el U i
AT TTHAT, STET FT AT AT ATEAT | GHaT Faenid FEaai, 9% 9o TG, AT 72 qREweadr (Frearifa),
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FATESAT | FTAHLT, THT ATS(VS, ATIATEH ATE, THE T HEHAT, THG T GUTONT, TAFYI T FITT, ArIagT
T S ariSrer wrher T
) sEtfaR Reaer NafEr:

o 3 fafem werre, Fuformr g, uforfinr wama, $faw gaar o sEfas JawT) g arawnt
T TFOE, ATl ST T F TREARE daq9d A (G2, Si€ S| T 07, Il S SHRH| qra7 TUFed, Soat
HE, e T T FH|

RSfrear fheex [ragia, fthees & wome, FIET o9 T qaeradi i 7 qag T fheed smam sy s fears
foread &7 9T, 9% 9T ST e uTH heed, YEHER F ATgfewd Hohd | T i Ay gt F forg e |
FEIALT, & At worha, iawar, shafea w1 qeaia, T9q [E@ JaRRHeT, GH TAT TFE Hl FA HeAT,
AT AqUTT T oA § e, A1 fheedd & =0 § s aeoft(ers) fe o fhees & =7 § gt
o) g "a<t AT Sfsmgue s

X HAT AT A AT, TAFLIHUTCH USULT TAFH, ol1-ATd T A1 % ATHT Hqael, Feqaqad of, &
AT, TAFLIHIATEH Hofl A ATATALI H TAT AT SAFIT 6 T 38T T2 64T, RIEHITRE TUTAT qed, Taraa=shar
Y Ui, HTeq FAT FFAIS1E, T Haal ehH, Ferge war«T, RrfEenme i g7 e Fa, §692 S egem,
e 3T afddwa uamuaved, Aeamfuar & Tgq, @i, TRAT ®el ATl X qaaras aqudnT, difs
RIETALT, HedTee g7 Haal, ag TIaed Ty, THA Thae, WIehidd g7 §aad, Ao oo THET AT Jasras
FATANT & forT =TT | ARMToS GAAT Tt (STAre0) F7 TR=7, SIS STeT Jaaadqr, 397 AT i FiLdT,
eqTiee =TeT faesaor |

W @ : 100 3%

%) 3 FFeT WA =T it Greeare & vaThe gv=eTn @fthe Geeee yontert, s o, fReed @vEEr
Trertor it fafermmd, var ¥ e, hfAT T9T SO Siaiaed ATShIehT, 319 ATeh! FT 9 [Hgid, TATaF
TAT e AT STET ! qard g qorar, fafase IwAT 2ars faia, Jawca, ST I3 T97 B ST a2 A1l 6
T HEAL TATE, STTHEA SFUT 3T TN, I=F ATTHH AL ATARA & a1 § I = |

g) AT TUTRAT: ATE UTRATHRAT TAT ST FISHITATS T FAT &t H 289 ey | Beada qar 9w w@ig
TUTTAT % & THIHL | T&T o€ Nd-YAG o5, CO2 TSI, T A1 SeeriT ooie, AGATAH oA |

M) A9 FRAA Arew: wrFfaF fFEaror F oo areT au dwew vve g gy U giw afFmew (FWHM) Fferse
TSI TTTAT AT ATSTE HHA & HJod HAAGIE, AT TAT A" AIE, FARIHA LS(ed % forg ABCD
Ffeast s Ffadr warfica oF | rEar gew, Q-fARRT duw § "re arfdr, gia A@re srfEeter o F forw
TFAYI ST st § Hiears Q-Faf=mr siiw dre o it fafemt | sifteswar wreaw aamse, wreaw quEsr |

q) TeEIMT ud Rarga:

ATATAF [ATIAS (STATEH, SF9re, gifereed, hiee a4 g, aardia 7 At s feares) R
=T, AT orEeT, g e o ST | Are-gaerE Rarast (F1e 84, wel Rewed uass)
AT TEATRIAL AT IeTeh ATIART | TESiiee aaeiah i ST (Tored, Frged, FFed iy 919 T %
Tfed | A/D 4T D/A Fraed| ATSHIMTHAT AT ATSHIFra L JTeed AThe! T [T Ue =q1eaT | Jfee= uve
TR | el e, Afgat 1 goame | wfiee wEra e | Siefas shwfes sE@=m® pn-p 97 n-p-n
Ziferees, TFATREE qoT Arfirded, sra-u FET, JEFT ¥ MOSFET; fefSea someraas gav srzedrs of
AR 7 779, AR Ted oY o5 Taod, ATem A1 Aidhed, qAT0eed HIdy Tod, Thl TEad 247 fSstied
FIEH F AT |

¥) Reftew @egmafs, R ynfeat STug @ivor:
efSreer affed, 4. et siw #ire Fdiqaw Ao afhed, wfw Ao afdhe, ArewmEaT atheaae, wFaed
T, U faawo, de afea &1 e S | ArEwET S @A E — B SIEaLer, SHE
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TATATALOT AR | TS V0T, BRA 9T 2TeT THAT, ITg J99T, A e« afdeie @, f&Er @,
e 3 STeT THAT, F3Y URMT X Hied ITIE TS S99 I T, HYU IWIE Agcd AU, HodATe
ATTeE ST TTFATT A /AT T T A1, §-FELTT Tohet 1%
q) FEieH Rpfa:-
IT qTTEHA FATTIET I FFIAAH T FlATSAC UIE Yaded TN, FHeed T geaan Afafe=aar &g,
Hfea afafafera, RFtF a7 e Fe dree, AifEsw aHF | 997 AT 997 90, 9 JoF THETU &
o wiféwer == v am, grt=s snficer sife, v afae F s o g3 fJmir | @iew 39 v deo areforre,
HTEA T, TEH 3T Udaverd fgia o s, afvueae fafey, wwiwfaem, zrew fvde e gt
AT wHT F Moed w1, 999 7w, R f FHear@wa fEia, @i # 1 aitas g, w0 o,
e 9o a1 SUTRHAE, ifuved qiféwed qred UFaseged fHgia, Rua aiferd d@ag Refea e
Heh oo, Ferd T SiY fRereh et
WA fAs™ 99997 - | (A W) 200

et srafdar :-

ATFAHTLON, AT O g7 § THg TAT Aad] T, IorFeiam AR 6 e IT qeal & Fha,
A AIHUHET sraq aofl, uE, 91, S X UF &A% & Jeal & ST qUIerH| Tl arfeehi sraer, FmfeT
TATE, TIHTUETT, ATATHE TAT Feete LT ATAFH (AT, Torae I qAar a4 a9d FTHFAT| UH, 91, S 3T UF so1eh
% qeai & qrfad TIaai ST 3 [UIEHET § Aradt TGiadr| Tl Sas, qrfcash =T, gricas Thid, Fanrd
TUTEH, HeAAT AT Heford TUTeH, SIS TaedT, Taarad § Ifadd &l amae Ygiaai T amerea dAfadieaT
FFEAT | TS THTAA, UH AT A< O 5ATF Tcdl F gael § Ageaqul AR ST ZIEST2E, ATSE, AFATSSATFIT T+,
TET THTAA % [UrerH T fRar stafwam
AT a7 a1 GCAT ;-

AT Feer © AHE TAqTE, Brear s = qour 39t S0 Greeat & sradt & a6 w3, siteq 3.1,
FIT v FHIHIT TAT THE ATIART, FIH a7 95 TAT THE AN [AATT, Fofl, AT FAT TAT ATTHAT, AATT
B, wor M) St § ) FgEATSRaT de AT qEEHT, BT Araer /9 ate fgia, srafad sifdes g,
grefaeesem, fruasfiar fgia, agaarst gei F Aifors srafas e, afe 9=+, a7 & To9 97 T4d FTHE
FIeIATT| STATE AT STALTI, FAATE ST, AAATE ol TALET| TH-TLHATY o o0 Ay gt

TATSTRAT S, HATSIT ATRIRT T AL G, I AF9 AT 5T Fqor, o= #1 dava-aw fgia, e
FRTHTL TAT ACTHSTHL ATRIHT H FEILTATSAATI FTZETST | efTfeas ae0| e Rrgia it quraaraea A=, 9,
AL-ATAF TAT FATAT I[OTLTHAT |
ISt AT 1 @ -

TATSAAT, T RATcHRAT TAT TATHIE : TS AT g =S ud ToaT 270 — ST i SR EaT
THET=oT| e TAT T AT FAeaTIL FATAL Rl FAFE S T ATSTEATT TTARAT| FAHTA A (AT § HITSIT AT TAT
I Hgcd T TS UM | HLAAT TAT q¢ TIHF e (Thee Rrgid| AceqsT S3a-TcH® A6 § FehN LT HiT
rgvees Ty so|Y qaT AqHET o, Theed & wearestad i, 00 il 19 a7 fReetdw grg-fone aifsm
AT AR | T q7 978 e TAq7 HHA GTqel F ITAAT ATEAT T 3% TATA| TGS TAT TH0 a1
o, UHiH Haw & 7w IG5 TAT TAEFRET GG FAA F 7T 36 GgHad| HhH A, FFEHITTF T3
FAEATU, TLT-TH1ATT THAU o e =7+ 77w, forives & ywrefia-Tamatae S@drs, sraer SaaiaT e
T & wiafhard

A ATY T aeTor, e yoret #7 fHEid, aTeee-aAiy it STATI, FFAT AT G AHAT, TS e A
AT AT, UHaTd fAead Tor U= § o 672, q7eaqr 7 AT AT a5 A, 9% & 999
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Fraerqur quT Reetaw wfafear

e 3eaTe RrEia, 99 AT AT TS T haT & ASqiord eI il A9 Toiaeld Tgid, HTaH ST
e e aftweoy/sfed §vamTel o 99T, YEie fAa F daeder oAt 9iEdd, §vEdresd e ST SeTaT
T AT, AT &g 9¥ YStEE Aed, S gad, ST dodl a7 396 AN & i Faa e, fenareaas
TAT FETAT 9 TiafRaT)
T grfcas gt

FrATe & 10 18 o a9 T9T T89F AqIART, AT acd, ATAATee AT I ATTHA F& Sl TiHT
GTI-TAT AT Y ATRIF TAT &1 FATSL! 6 AT IETET| GTI-ATATRA STTEAAT © STHIS AT, HILHIA |
TR T

YRy (- AT [UTHH, &7 ATaeT, Te-STeT 7 TS dae, A A HTA [AT0r, AT AT eH-90
Are, ffEe =ma wrew, v 9 Ated, FafFea wrea g1 arftewa wrea| At waf¥, a7 Rgia, it
gtafhare-fRee, W qareaTaas Sfafeward) =T ft 9eTeT T 399 "atad o, FHarnt g FeW
TRt Arfret wr i, WA W IHER T aEA T AT auETE F U H YT dadA e, 19 hee
e ATESIa FFaY, AqUTahiT TAT SIS A HTEeI-SUR Wi, STATSH, Fleedie i, T 2T5H & g,
fEediora Freaarae e RFeed]

T - A% & 9 :-

ZIESIES, Aodcll qAT AehdTed HaT aTqall & FIESIES, BIEeUd Soll, [Aaad JAT FEToaEd Igiaadr,
ITIRH T ATLTI o G, AT T FAT SO o@T T T\, 396 [FAETq Aage a7 SRS qae, Tiodhed qaT
TR
- sAtw Faa -

AT ULHT F Had H T 13 TAT 14 F Tedl FT qAFTHE ALTIT | AR TAT EIEST3EH, geATSe, AFTEE
TAT AT, SAREA daer, AT, [Ores, Fo9 AT ST i G331, ST TAT Tedwhad] Hed Jil gregrzed|
FTATZS] TAT HATILHTET & (AT, UEH TAT Tehetent stquranT 47 fferrrs i Frformes & ge=aras Ffaia
&t 7T T s & qeal HT =T

TAFEIAE Frh AT o TAeT § 32T, 437 TAT 53T qcal il AT qodT, dTfcash Ta&d, eTfcash T,
TIHTEE Soll, IUFAT Fq2, SIF [UEH, AT A, THA TF g [UEH| TF sdih dd soAFelivs
FIEHNIE, AAATHT Sofl, ITTAT &L TLATOEF  qAT AAF (3vad) ¥ § fHeqar, d9amsed & qahra a1
TRTTAT I[OTGH, AAATZSH X Ultedarzsd & = T, AAq1529 & Fe M (AT Tfeaaq [@fer gre) wfaaa s7a
IR 797 . K2Cr207, KMnO4, K4[Fe(CN)6], K2[Ni(CN)4], H2PtCI6, Na2[Fe(CN)5NO].

T Yo T7-1| (Wifas @) 200 siw

RIEERErAGRER CIRE Ci P

T sraeT - i e, = # A R, gend a9 i arE, T G & S QEEt i st $iw S i
TATATALOT, Aleedde (Fadis Y Teqary 9T daad 1 9fa e afas st &g, siaa & qoam, & @
THFATAT &Y HIF-Taad dANHEIST, FoTl & SFATATET T FGTq 3T AT 6T JIL ISAT il aifisha &HAT l T04T §

TEEH ATTAN
4T e &1 e i) areafas 49

e sTaTHTer, A= dear e 9TeT gad 99, qge fa=ad it smgia, sardt Fee s Ao 7 a2,
FTEATAS T, TTHAF A & 41 T A=, Tq1d T2k, TS TAqT THNCH Ted, a9 ST aTaTs aH 07 3T 306
UEdT A0, =TS et T Aftad| a9 ST ATAS \Aaidl & gef § Gamaras [aais, 9a s@er i1
o s fadtr are e —pori &t faeraam araer ara sfaw srortas a0

T FAAEAT - TAT & ST 07 3T I A1, Hag a7 3 Aeahitac|
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B - T FFEAT % 0T, Kol i Foowar  fAom, s it £ sragmeon, f&fye Geed aafa, aram afgws,
AuTias TRas w1 A, MeaRaw, el § 9t ueeudr, ey fwwwem, arme e e &
ursetate, Fear squra qur et § g

FEHTTAH -

SCHTTTAT o QT&al il TICATHT, SCANTAehT & 1 TAT I [a9ah| Sre o, ISAmTiaeht &1 2\ 7 fEd i
) =t afaad 3 srqenaottar soferaf| sl Ioi(F) T uaTaadT (=), €147 o #1 % = "@99, w, g, u AU
#T AH TaT FT =ArAEa 9 Ufedrates qreatadl Sad qFa s\ artae g, & oo afaadt quar sqopata
TOTTTerat T TOET| S[A-ATF 0T S IGHATT ATT| SEHITTdehT & T ({8 &1 SAoam
Feamraet & fadta e 1 s

FIATE A ST TEAT ATeAT, W6 hanere (1) 3T gHgioad wahard (UH), e — gHgieed aHTsHeor, ITHET AT
qTEIAT i afendr it Tasriasan TEmafa® arear, gerdar 7 Gt yortest w1 aaEtas v, qreadr TS
FSAT AT AT, AT-ATIT FT TfAS Fregar fHrgidl
STt X qrgar :

e qaq o1 & d@99 # TEEE TogedT, STHETdh! S@edT o= Bramd qam a1ma a I1a & 919 398
afaad| Fed-ggd aiHor T97 i 7 GUREAr T9T7 fREar qiH| qraar & oo IeAT Tient afefeatat, smr
aeq Ht =3t | v afedr are giwa afafrer | wmear fuers qur ares fer gaa st aftad=) Ke, Ke 791 Ky 67
afeqTaTd, aree giw i gwariis qur ereHiwe AT, | Fefoaw w1 i e G § g i
wfafarfer aar wiafafer g sas-gFwa damRr
v &< 9T faemas -

vl qAT Al A sngfas sagron, sefae g, Bers gt s i, giees &R asis
AT, TTA=AT TALTIOISAT % ATT AT ATV, FATTANT HHTC| AT T AT o0l SAHATG, ST FAAaa] § aeaheor
T AT, ST BT, ST & AT Scare, GHET, Staira e s 39 qurEdarn giadres BT a
STATers dwdr, AU AT IS IATS (+H]|
IR Frga et & e :

et & ‘wretietfea TorEdT, TSee AT AIW, ATCTRTE FT ATHE SEFH, TLEI U qXEOT T et %
FAAATH | Frag 74T AR § FH T
TETERE FAErfad 3 I :

Sfafharsll & w7 TAT e, TIA w9 7 fEata w0 afafwarst % form 2w ffaw qor 2% g, 3 #0
gfatwaTe, aamae @ Fear afatware, gfatwarst &1 #7 [Faieor, a9 sreria AT &%, aiRger i S,
Tferaror &t quitearta, afraor 7 Iohd ATT, STecFed RATH FT TATT S TAHAT 2 6T AI=T 9Of<h Tas gaeari=s
JATE, HETd gl Ua Swgor e T, Iiatwar a¥ &1 fEgid, ST Iiatwar)

Frfereror SR Fag WA -

RS 7 FEETdEy, rgara areared, Feedi® 997 gy At Ay, SEd qufr aag
AT, AT ITTOT, F97q, T LT qd 3T TATT T, T T q1geT, A6 7 Sesie, o, @
& e # giefaes o=
A9 WA :

AT -1 Raeiah, FAfrce Frashar TaT qTHI] FATARAT, AAAT 6 Fqa [@AEATIT FT AT ATAHA AT
AT TFAAAT, FFT TAHLOT I THIT JAT TTH AT ATAFca | AeedTes aqaHhvl «IH,SqTe-gFhd (HGid, ATdAHhed
HTIA FT ATIANT, Federdited greerera wraefie #ar fafer grr frearas dwear w1 i, sasgamas wifers
TERT, FITHT TTATHRATT, SUHTE TAT HFT Sl § A, FITART TEadl & AH 3T AS THIHIT, HTHH FHITAFHTT|
TT-FITAFTU/TAFENS, TogeedT AT THE (LT F (Hgiaq| TTETT FITAFTSA F TR, T SFIT TogeeaT| I TAFIS
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FoT e % urEdr &7 Fgior, el aEea| FAEATT TIT (SiH, Tael YA Afh S, I,
T Tom Som rfareTd, erreor 7 erreor w7 v
HIEY WA -

% Feeld THEId AT TorFelieeh TUFal sl HFA(oh TLAAT| T TIAFRLUT ST (Aei20r 7 Forgia)l et
7 fafreoft arerf g Icafsra fvet 1 e afafafd aur s gaifa, Srae &6 ) -39 & HE9, TWgE- SR
A, wieT % e Jqae & for e aredie AW o onas s 7T, wrer @mtas aienar & o s\r Sore
FAT AT THHT AIYA, UHFHIST| Rl FATUT AF€ATI HIEl Faar TARaTdl ugars faeed $1 afashr, H2-Br2
gfaframd, veamei= &1 =T3HT Fe|
FTEH AT

FET-HT GATHHAT, el Tolaedh AT FiFded TAE — T G TEweaqT| TRARFT 3T Tdacgs|
afafard ey, sruferd a1 ghfmteas ymreas At erew =feusve gt aefiswwor it i, T Grare i
HATAT Ua S0 FHTLT| TR Y URaadadst & qFd HO1 & ATl
wFRIEET F Aifes Rgia @ agran-

TAFET S fed UTSULT STl 3 TEATUEN ol 37q TRt ¥ STieqi o (A3 F97 FT AT SATHATTISATATE Al
Feuafr sie A= T & Tl & a9l T & STl AEfdad TIFeT Hi IGH, e AT AU FHl TUFT, AT TorFel
ULt AT Ut eerendt ffSe Tew- Atewd, =u Fuw, Ted,  Saee st i arefores qurEcdr, aE dars
1 g, queTaes gfaeamaT & g9ma) fgoarrias sopet it FFas s rendl: TR grRalids  sfifde
Hiea, 799 {gw, w0 yamE) e afatater & ary 3tea sareeor & ary fGfere puracr s Fvafas @ s
g ff e

A GHAM: (0-0%, n-0%, T-T1* and n-1r*) TATT & TAET H TFSTHERT il TEEAH oA qT, ©LaF
woTa, faemaes warar vEforve araaE fave o fode, Rt fifes 3 greuw F1HE I9Ta, gEarsias T97d Sted
IETEIIT| ATSATT TIFT:- ATV FHAAT & AT, gh (a7 H7 Aaar 1 O-H, N-H, C-H, C-D, C=C, C=N, C=0 fFarsi
T FEdt Argfd, [urEcar agdt g w1 TATEd Fd gu qew|
f} uH R WRT-

AT FF0, TAUHSAT FohT ATTHF, TS a0 A1 H1 [Hgid, Fgierd a9T TEqrrd T, Hawa
forge, drerm & ofifeewy Stefifrew sradies qum safics fawd TAURAR S=9au &7, TEEUleH, STHAHCH |
TATETE T, A= Yo % T S et 3y A, gfaeariud sesi

AT T¢7-99 111: 200 3%
- & faeworTens @ 9= : 100 3
Rrgia sraia AT ST -

FeaTe o &1 faw, wafes T st dqa, qaqefiear, gaaeiear 3aare 67 i qad a9
S Oeed & qAqefiaar 9% 719 T TATE ST F AT TA7F o TF q@07 greSiirae fawis, greertortay i &t
T faerae, At g % a6 a7 v adEwom
W fagawor:

T frgia, o f4fa, srres arwst & afiost it TET saedt F o JEeueE ud e
e, ST Ud 99T AFATU  FAAGUT dl JIEHT T TATAT| AATHT AT & sqeqor wfqug g feaw
FATEE F &7 H Aothe AR F ¥ § TeHIT7a0 37 STefiamee /emeHT 72 % &7 & i
TIATHC AR @rEfAT frsswr & forg FeET @ r Su=

BT, 59 q THIT THA F GHAT Al AhATE, ST TAT HT (GHed, T 7T 3 Teawel! & 919 Tg, Na2COs,
NaOH, Na202, K2S207 & AT ATHdd HgIa I (had T =) |
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Frgast faeeryor:-

are a1, fEAeast & @i gae, sorfas Bea siv @ree s 396 siq g4 aratas 7 GdT qams
ward| At T 3 eTeeas ARia o AT eT3ea, TS0, UE FIFIad M [eF STSeed Hehahl & Th1T SFA-8TY,
g Hed-3AMAT Hehash| & B[ 3T B THISHIET grr = & sqa= % [frgiq, dg, amw #3is, fitead, ey
TTZEAT F GIRT & AT & fHaidl
FFT—ET ETZEL:-

ZrErifes faeamr % fagta, =i ufae —=2hr a9, fiF ufae-wein a9 ufagy aidt sHiade 98w, Uiee-
TH-ZEThed hT THFATAcie FT fFaieor % for wdr etz Sihed it W1 qfvad €T, 3fa dthe 1 =3
Tetaue argee -

ATSTHIEAT F REa, T T, SRS, ASTHIE T AT § fawl
TrefRramiid:-

QrefeeraTifiET  ATHH| TErhel T AT (42 TAFISH| BT TAFIE 9 AU % (o]0 AT TAFlE,
T & ATaTead Haed & (o ™ TaFere| fofEe #aq saFereq, Aife e e ¥ forfae ReFed v arrfisa
ToFere| qrefeeat HiE % aquanT fua i wAres F7 Hier areferamfids ara Ryt =i siv arefearamd i
T[T —SoAea T YEag [oqihaTy, TafHar & quqed Fawis 6 ToET, ez Fed, faspere sifaafag, ReFam
YEihed Tohd fAgid afET U sared | aefeert Hifes 32 w|rie Raeed| YT e & AqIam|
Frraaifes eTgea:

FIFoor AT TIAARATY, oS 7 e, =Fwoir fMwtr R, st usen, $69au, ufafzs
AT, Hed AT & A7 HIFoad, S0 digd aar TUET, HSiaad BHe Bawi® |, S0 agea Fsd il
FCAM, 7T FHIFAFT USIad FT TATE, THAT F Fodl Foofledd & g™ AT H TATAT FId aTel FEH, HIAT
el FT TSI T390 & (o0 Z2had, SSrdtU eravae fAfe g aréeem, % aur Rrwmde argam, uie =2z
Fiereresr, Frequrt 1 aTSee Serfaefadt, ATt o7 [S-ATeT Usieq, STe 6l FSIAT 6 SSIEIT & THAHT ATIA,
USUREE § SAATH 3T HA, J31T ¥ 57 &1 [rsqor, gt See fofvgs Fss Hg2+ 3T Ag+ T7 a1aqTse
& AT TTECA|
Ry f FRamh f [

FIHERITH! & Jo HEid o afiadon FIaT FHERTH T FH Tq HIHSUTH HT Hged, gls TChICHe
forfare ATt (H P LC ) 3w i+ forfae srderurdr, (G LC ) & frgia) sraw aida+ wraerumhn|
get-fafSee Serenidt:-

TA-fafSae Ferhrerdtes & qo gl arae—ate &1 {9 7 gaeht SH10) SeeHeem Faeade el Hifch
rerteor fErfEew s JF 4TAT wHee, dfer 7 ReFex

T Bl T werfis gsersde wagid
ITESIA TIFHST AFTH AN TIFET| FAH RIETHIeL! & Hiford [HEid  THeddT| Foid RlerHIeLl & TIa

TUUH % Gifersd gl T afeheu T Tuud & di A= qre-9=q U v g, 47 St U U v &7 St uwueue)| Fe fiw
TUUH T9T TG S/ TUUH| g7 FAE 97 (HCL) 3T TerFere fFam @7 (EDL)| TUUH | YIRT g4 aTel AT T
F fReaed fAafse wae v devhid -Afca TeThias, THEMNS eThid, TFd a0hid AT UUUH § JoHITse
AT e [AATTH| ATATHE Tohet -l [ 29 T [ATe 3T AT AT qahei 1| THAT T TUUH & forw fFere

FTIISTE F7| [OTHT S ATATHE AT F ATIIRT TEATIATT AT il qEEA T (ST AHaT 3T ol
IS TUFTHIE |

fredryor ft e} f[AfE:
af=T THF-Y Ioae fAfY, ua-y T, vH-y Raed s vem-y woeeae @Aty s fate
T raheor, Reedi T TETE, AYANT| Toted 1 i, W79 S15d, [urTeds Ud AT qra+|




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

Fuefeasi Huce AT TR

TIEFeTAT Y FrEid, s dT I, TREeliord 99T T ITINRT, HFIAL-ERAT TUTel, AT o, FS
"1 faecus, sTaAe/sm sEet Rewey Al wr ft Serhd - eaniud T aiq S ehag Sehia,
THAT TAT A0S SeThed ATIAN
i, saeast 1 et #1 ey

AT T FAERT AT (990 (i) CaCOs, MgCOs FT ST | (i) afearse § Fex0s, AlOs 3T TiO: (iii)
T qrEETEe § MnO TAT MnO2FT AT

aTq @ 9T erqett &1 fFeewor - (i) a1 § Cu @47 Zn (ii) s § Cu, Zn, Fe, Mn, Al @1 Ni (iii) 3¥1d & Cr,

Mn, Ni 3fiT P @97 (iv) 2129 #e # Pb, Sb, Sn.
e iR Ao SaaTet # r faedyr:

af==, Fed UF UgITorEdH TATS| Ueiforad Icaal it faferee Toca &1 faeemor, fer=fad, stFee o,
uHteTed fdg, aut [eiwr, FA18e wree, T w|igel 9o fAyieor, Saref=Hor oraar (v 7 o9 7.) U2 Feriar,
Terferas # are i
I AT e AT FALAG:-H=, THEAT, TAT FT IcATEA, TFT FARH LT T TTaEHe i sifae fEresmor

-G (FTe A% W) 1100 3%
Hifers FrEfAs wWE:

Z=faed U9, AqATE TAT ATATE (1| GIHITTCH A gelielich afea i, TAFIRIEeH AT TFA AR,
FTATHIH T Shod (FATEeT U TTAHATCHHRAT)| Uoshed, Uodhled qAT USRS, Uched T HATI Ud TTETATAE
fAferaTeTshar, Tehed $ Wehd HFd gl H0 A7 TAATaT| G9qqo Hf qraeg [Afedt, soeithicts vt
TfAfhaTd i qrefraerestard TTafhRar (TRaToT @ IITEL0 Fad)| Feawor K qrar At swear, gresad s
TehTgd T Tiaeqmad qafhar|
ANIRET S T TSed:

T & uSvew - fAmior s wfatramd, sefas oo & (e & vsiew #1 aquanT areereaaTes
FrEfE A1, TIHTes arser A1RE- Afa Rafaat & Fatq F# velihfes vaesr F doouor i @feat, e
ST2IFRTOT hT gaent 6t fafer, giwas RIgem, feaes uraetaree gearvor, srafae, fEdtas aar gt udi= & 97,
UTrTeF TH F "deawor £ Ay, veiitfer o trdtes e £ TR vedaw yfatrard, SS9 s
I o feerfes s
Fifer s wifae o

Frerd arve HEid: grefaeTesied it sEgmor, AqAT (Freavdhied aigd) sp3, sp2, sp, C-C, C-N T C-
O JUITEAT il FITUS & effaed == TS T, A1U€ A 3T J70€ TATSSA (e (oel, TEreriid TATE, AqA1E
T T gfafaer TR o firgid: THer & s a9 ot €aq¥ (i) ueifersd qrfded ot (i) arsfrfors qrfdee gt
(iii) TIe TOITEAT | BIEE STAUTH, TIIHTCTRET TAT TETUIHTSTHET FT gand &7 99\ | dIfas ToT: a1ve g3, F0e FHi,
AT SlIY AT F Tad 7 arve *EH, a1ve Ured, mp/bp TAT FEedT 31| gragreierd it ST ST FHaerd it ST
wuee iR gefaa gfafdamd:

FXCT-UATT STSSTATSH, UoeTd T8, T qrarhar, forfae sfafrar, offa sfafrar, saanm, aereme,
FATSITET TTATRAT, ATEsha T07| UTrafes Siaeamaa Sfaframt- seraerfhies ——aetten e T aesrera gT o &7
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Yewar wfaeama, d9es, FEd SN1, SN2, T SNi ITATHATsH-—HT=T F I9d 9T =TFA Ao TTaedTae &7
AU, SIFASARISA, AT T, FToae | TAFEIRIEoH AT R, FATATRIZdT TAT HiL TS|
Hidar yfafaarst &1 @@= ax -

UeRId Ufed, dvsared, Setermar, fAfér, Rrre, femieddt, graia Fa@ v waehl T THA| A1
ARSI FATHET FHT, TAT-T0STH AT et 3w fa= g, Ruew —sresy afafwam
AT grfafas yRafRTd:

ATAIHAT ATfded qEIAT, TAAE & Wifeaw afdeed, 1,3 Ferered, 1,3,5- g, Ufeaa fawed,
TRUHAT TAE & G hiold STAhATa H a(h, qEaTe-gihHd qeedy gae A afer o e T9m Rt
feurfaat 3 sfanta SfraTefhfers wfafrarsti i sameaT | Frareerd ofiv RHTeary rfa (4n) TaT (4n+2)

Frd e TR -

UfeHd UAIHAA @G (F) FEAT Toedd AUEl T TR - gL F fAge arvEl & grEgreded,
BTSSIATLM, a9 FHT, ATSHA TTATRAT, ARSI 3T N #T J07 (F) FTd 22l Ueq Hedad arved d TN /T
gfafsar Fraitas FRe § KA1, UREE, feed drzgeey, (e Rusen & gwarn, Rt gfafer, f&fdr
staferar - (1) seftfamas stafwar: arsfEfes s arefEters yonfoat & soffaas it &R e getaqes §
ATTTET — FeoTF TAT GIRHT TATTHTLr|
s Sagreh
TERTE FAFEIERIT: T SaTS TAT T HEAT AT i TH(S, AAF T, FOF A alr w7 TATET FA a1 HEF,
ATSATT TIFEIH T, FTATHE AIATFIA i ATG I [OTaT TAT TAFST il SHTEAT |

TRTETHT EUFEIERIdT: T=a, AaLT0r (42, FIFeH FT 7O, HIFARE, TEATITE HiS[ee ST & &l
TUFETERTAT ST, TTAH, SATEIET FHTATTel AT TAT VLT AT

FARE Aeafes foiHT Tt (e T #Td9- 13 NMR) eer £ 919 wEmEs foee: NMR
e &t Zefidt Tar Tematas fOae # yarEd w3 arer S8 gew, Rua-ffaa #afeRt 13C-1H-1H w arEx
FATeRT g ATeeor 1H-1H fEeafet fee 1H-1H FafenT Fawist w1 dies

HTH FUFIER I HITorsh fHgia, Toheor; AT T ey, aHeTHE T=2ar, A Ara-, Hel wead I

SrfasT: 200 3iF

W &: S 7 o, Sufeafa wa fR{awor

et I ITAH TA; A 6 TR-HIETA T, STATATSA, TIHTH ST T TA; TA dATSF 95 3T 38 qedh; 9 AW,
=gl A T gl Aeraari-ggar, ararear, afere iy qur fGfere sEamn, so 1 Feataw g arg @
ST 3T afquiar ST, ST et fEreraarslt & A ATl HT a6, TAd; TAGAl HT A0, A e afET
T oI S8 Al HHIATY; TAGT b THIEL-TTEEIAT S AT [U7; T a2 &Y (O {esh adg; ST &q qam
fasTrifes adg # Ia-9aE,; aUHifed Ta7 Sarig qudTu; S #6q7 Hed A, gEgRITF; J3; o 9T Jasras
TE STATRTIET fRo=T; STegIeed it ShTeal; TG & oI &, 9%d & Oh &l f1 9 &5, 799 ¥ #7 Jo
EEIG]

WIT-G: YoId gIEg I

I YATE & HEid; STET #7 {97 $iiY 289 S, TR a7 fiee § qrarear &7 Fgi; Soaqal & areaq
g yarg;, Ruax, sfeaw qur g vyarg Rafaar;, of=ifaq, st qour safia sagat & saga e &0
qeatad-faae, e, S o areew 1 fafemt; qorer atefem

WIT-T: [ AN A 1 & Fq 1 FAwfor

TG FT JAATIHAE TAT TALAATAF THAAT; GAA AT § T HAGA il AT T AR TAT TS AT
AT, Gl qetfadr agfaat-qEdi, 338, -Fe qu S aagfamt; st % Fet F Ja siv zan i fr
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TEaaT; Tt F1 RS, e, e T e, SUHaer qHifand TEadT; T3l i T Ferward; 97 qiter-

TEAAT, ATRET AT AT =ATEATI

WIT-9: I orEr

S & AT F TrErataes qor; A S=IRm o qurasr F AT9EE; S [UraT ATRET HT qTThe SEQA R, JIed

& fafesr vt & sore a9 95U ITEfad () ST ATasid S50e; Aduiid ST 1 dqaed; S

AT At § Yfegremzarer|

WT-&: oI Ta8T

1 & FAT, G, Tl TAT T Gl qoie GHETG; I F ATdalgd A qoia @ad; Tt &l § oo aHeq;

[ TAT AL &A1 § oI TG, [T SHTeT T TAATY TATT FHT THATS; T TETEA 5 TAd (A0 01 T,

ST TG-S Te7 T T T67 T, T A TG99 A TA AT TATA [T, Tdgl A oA HT G0 ITANT,

ESEREEIGE

gffRrse-n
IR it TR ua aafas ey oher & aR & _Rffaw

1. afeaw sweamd @it gagr & o s B Sra € arfe 9 a8 sqame o @9 6 srafera o s 8 a1
Tei | T fafea waresy adfverant (WfRser vwattaee) & ant e & foro off € 9o St swiear == Afaemt i
et ~gaaw srersil &l @ q5! Far a1 39 Fareed T G Te qITUT dal ha1 ST a6 |

2. TATY, I T ®q F THA T AMRT o AT G &l Ffwaar arE #r {ae 9w F=w 37 F arg G off
ITHIEATT F THa AT AFATHA B FT U [AGAHIGRT ST | d=qT (o0 A0 & S Fhaa Afs €T 4
FET ATRAT o ATH | TG ol ATEATSN Fl 3@ gU T, &2 d% ge af STu|

3. ffrcar O grr swiEar & forw swarfr &t s aret fafehcar advear § fgifa dqof Ffre wdeor afae
g | FefencaT 98T T STAST Fad Sral SFTHIGATU * (10 FohaT STTUIIT ST 94T o e 9% dfad €9 F a6
ElECREE I

4, fagfr % foro Sofi-| spasmiaet, getfastag, wmaast v Jufi-l| wfacs qeefasr @sras-aT) a1t o Ay
T FAET BT S *F o0 a8 STt g B suftaanst w1 et o arifin warer ik 21 e gad wrg v
améifie 21w 7 g1 oaw FgiRe & a1e sgar@® w19 w3 | arer 9= it GHEEr an

5. AT (TS Aiga) ST & STHIEATA i 17, g A BIAT & oY 6 TLEIL G & d1¢ H HSHhd q1S 6 H97
T2 ATT BIE &1 T ¢ 6 ag SFHIGAT l THeT § ARG & &9 § ST AT T39I 999 & e aa9 (e ST
U IH TG | ATU| AR a9, Fa T FraT & =¥ # fFuwdr g7 a7 9= & forg swdieand 1 seudre § waEr
FTTRT T IHH FTdAT T TFH-X AT ATZTN UHT LA F 9T af a1S IFHTGATT Tl T AT TEqe |1 FHT|

6. ITHIEAR FT Fig Metertga fafer § |71 ST - 38 o9 S 31T 397 Y ATIE0E (FC0SE) 8 TH TahL i H7
g1 AT SToaT o 39 a7 oe § §E TE ofT SHET auiq fHare ufeat &, gidl % R[S AT et ofiw Rer e T
T SY g [T s |ieT @ET R S Iaeht et fefodi, i Foer 7T9eve & a1 R0 g0l Il SET A1
T ST qTih B F7 #q2 (T ATF g0 oad) gioied a€ B o A1 AUl Fig HelH[ET AT Aqg FEH e F
T H ATIT ST

7. IEHIEATT FT FIAT AT9 &1 TR o0 THE 2:- 39 26 Aifd @eT 6T STo & 38 aia 2 g o7 ST om0
8% 3 9% 32T 2l hId F BTl 6 (18 =6 qXg AUST AT T THRT SO R0 FTHEA FT (ST 5S) o R
(7RI ifiew) & 91 & @ 7 ag Fid ® STt & (8 of S 9% T Ar2/ATad (Fisied/wd) ¥ @ 99
STSTTEAT T A= AT SITOAIT ST I 0% o AT el T (&A1 S| foheq 37 a1 T &7 T@T SITuAT o Fieer
FUT AT ST AT A 7 oo 70 F1aT 19" T4 § ge T TU| 99 TG & Fe 91T TgLd 91 o & forw gl
STUATT 3% 7 o 7 AT T T At Fora T § fewre Brar smosm 84-89, 86-93.5 afe) A1a fae v
A AT HETHTeT FH 97T (ShFeI) Tl Al 981 HAT ATigul
9 &1 3:- sifow vl F27 & 93 Sefiea FT T & gral &r a8 979 S F1igul

8. SFHEaT & o T SO 7 7g fRetems &, e foretums AT IEaT 91 91e T8t AT A0l

9. IFHTEAR it Foi¥ it s+ fAwaferfaa Aawi F sqam i STusth e St= #1 gt sriaferfea T smom
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(1) |TET (SAFEer): FRET TRT 97 SETETEdT (TaA LA ) T 94T SN0 6 forg STHeaTe i Al i /T
#T STUstT) Afe IRfrEare i gt # ST r2Er ®urar S Rt g S 39 q4r F o e a|r gt g ar
I HAT Fq AT FHY =T SATUITI
2) 3% drevrar (FAsgerer wadh): 32 dtevrar 9 e & o a7 a3g & = it AT | U g2 & F97 it @
ASTEIS T AT Tl T A T FAAT-TT AT T JTUAT
10. F98 % AT st &t a9 (A7 e faw) & FwE g qr (MfRew fofie) 987 rft, g s Jea &
Hufewa a1 Fe7 & foAT atrg #it q9< g sttwierfea B Srom, #=if 78 st & gea & are # difersd g=ar
(ST ZFRTHEE) <17 |
F9H % T AAAT F9H & AT B frevrar &1 7ee Aeaforfag grm |
THh g Rwe fir gf2
6/9 IT4aT 6/6 6/9 94T 6/12 0.6 0.8

11. e fokfFea Ffe gt FE wwmae 78t gt arfeu |y S sefteard & wwiiwa siv @feifysa gfe afza
6.00 =t 7 arfers Topfeea @uET g 32 AT T F Tq7er 99T AT ATMRT | dle AT § (TATA ACTTARER AT T
THE ACTATERGT) STALed TATAT & (o7 ITHIZATT 6T ST FHAMT 3T I AEFAL &7 F9€ § a9 IFHIEATT T
e JIuq haT ST iR afs SFiEan § Fad Ihd Sioaiied 9add g, [oreet ars haT ST dhar g ar

ITHIEATT &l 9 T gl dgl A|T I ThdT I dh STHIGATE TATS del FLaT ofdTl g | TATT AR ShoaLied Iaad
FAA TR | g AT TATS ST Aal g ad SeHiaare &l wae (Fhe) =ifua fohar ST =iz w |

12. Tkl o it srqaa FFed (- F98T g1, FivdFe o i Nonfaea aoidt SiF «1f e, sreeiua, sreaue 3camis |

13. AT ars g g+t SFeaT 7 fred T0eor BT e efiw gt srfsrferfee B smam

14. F -
(i) foHT 7ag & 359 U Foe At sufera 2 |
(ii) FeIT st &t ST ST gt
(iii) == & T2 qrferr # e dqE sed § IR & R 9¥ DM 6 9gAG_ Ieaa Y Aeae I=F H gEv
TR -
#. 9. DES [M IgATT FT ITAAL I [M gaT F7 Feaw I=
1. TR T ITHTEATT F A A T 4.9 #iex 4.9 Hex
2. FTE T T AL 1.3 f 1. 1.3 4T
3 TFIISE 90T 5 TS 5 TS

15. ST Hehd, §L Hehd AT T W1 &l AT & X f&aa7 Bararge & T899 o1 Sarusi=® ®ad? a9 g | fager
Tl T TEAHTA [oieg, r=gt LIt 3 UISST I St Sugad e § fam@man Srar g, &t Fax fase #f 5= w27 & o

foreget freaa=a a9=T SATUAT | Sath 4 T |7 ¥ BT oft uw S # qamEe €9 9 91t  99#A T ST 99T g |
gl HTHAT § gl STHIATY AT Ua ST e I AT TTAT STC AT 1 g aLiehi & STi= il ST ATl

16. 32 &= (fiee st fawe) : gfte e &t s avpa fAfe (F=heas 792) gIT it AT gt Ut ST= &7 Jdisr
FHATISIAH AT HgqUl gl ad gree & H Tt (FerHter)aw Rgiia fra S | semar gfte & arer swiear
1 3w 91 F Twer a5 7 Sruw |
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17. Tt (ATEE SATEUEH) - Fad [AAT ATHAT Hl GISHT TATGT ol T THT T F TELA gl gl TATGT AT e §
fE@me 7 3 i 9= 2 F o #E 7 o [Feifia 980 g | AfFa a1 &7 U TF 28 F gq " AT 7 L
T ITHTEATT Tl S8 FHL § A1 20 & 30 e F arg sa+ Afae it it qg=m Feare 3 dreoar RaE w2 #:iv
arferpT foam ST AfEw | SwftEaed S Jr9o 97 9% g gHeI fAeary 981 FAT A1 uveq 899 u¥ 3fua fe=me R

STET AR |

18. 3P &t dteurar & 9= st &t fRemo - FrE ft o 7 "aeft ST e afomaeasa g2 it dreoar #7 g 6t
HATAAT &I, Tl FATFIAT GHAT ST AT T |

19. ST - ST IAT i@l it 32 FT FET T g AT F1E hl drevrar Heifa s &t & #0 T g1 S saeaar
THAT ST |

20. UF AT ATAT SAT<H - T G ATl 1<k 0l (7 (<h =l SALET Tl il STl 3 |
21. AT AT T (ATEATFAR) Fite Auferd 7 |

22. 3wfteam, o 97 gfte & F#T % Feor ager =90 92 g et €9 & 97 =7 8 39 Wi a8 g
e ettt Tioram/asiet Far gq a1 71 At srafer &1 g9 33 ST 9ear g o7 3 O4: 9+ gq 9 a1e &
qHe I T AT AT "aT g Ife AfSwe a2 ag qrar g var swfiea e s arfoe vt sEty F oo
AT AATE TG0 § JAAAH, GATTHEE T WEAAEE AT Feoi T oA qlE H HAeS JoAras =it
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MINISTRY OF MINES
NOTIFICATION
New Delhi, the 20" March, 2019
COMBINED GEO-SCIENTIST AND GEOLOGIST EXAMINATION, 2019

No. 4/1/2019-ML.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

@)

3

“
&)
(6)
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Cetegory I
The details of posts in the Geological Survey of India, an Attached Office of Ministry of Mines, Govt. of India to
be filled-up through this Examination, are as follows:

Name of the Post : Geologist, Geophysicist and Chemist
Group : Group ‘A’
Pay Scale : Level 10 of Pay Matrix : Rs.56,100-1,77,500
Service : (1) Ministry of Mines, Central Geological Service Group ‘A’ Rules, 2010
(i1) Geological Survey of India Geophysical Service Group ‘A’ Rules, 2013
(iii) Geological Survey of India Chemical Service Group ‘A’ Rules 2013
Category II

The details of posts, in the Central Ground Water Board, a subordinate office of Ministry of Water Resources,
Govt. of India, to be filled up through this Examination, are as follows:

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

Group : Group ‘A’
Pay Scale : Level 10 of Pay Matrix : Rs.56,100-1,77,500
Service : Central Ground Water Board, Central Water Services

A candidate may compete for any one or both the categories of posts for which he is eligible in terms of the
Rules. A candidate who qualifies for both the categories of posts on the result of the written part of the
examination will be required to indicate clearly in the Detailed Application Form the categories of posts for which
he wishes to be considered in the order of preference.

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

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

N.B.(iii): In case of common candidates of Geologist and Jr. Hydrogeologist, they will be recommended by the
Commission for one post only based on the preferences given by them in the Detailed Application
Forms, order of merit and number of vacancies.
The approximate number of vacancies to be filled on the basis of results of the Combined Geo-Scientist and
Geologist Examination, 2019 for the posts Geologist, Geophysicist and Chemist in GSI, Ministry of Mines and Jr.
Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Water Resources will be specified in the Notice
issued by the Commission. Reservation of vacancies among the vacancies of Geologist, Geophysicist and Chemist
in GSI and Jr. Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Water Resources reported/notified
to be filled through above Examination, for candidates belonging to the Scheduled Castes, Scheduled Tribes,
Other Backward Classes, Economically Weaker Sections and persons with benchmark disabilities will be made as
per Govt. of India rules & regulation in force.
Appointment of the selected candidates based on the results of the above examination will be made initially on
temporary basis.
The examination will be conducted by the Union Public Service Commission in the manner in Appendix - I to
these Rules.
The dates on which and the places at which the examination will be held shall be fixed by the UPSC (herein after
referred as Commission).
A candidate must be either:
(a) acitizen of India, or
(b) asubject of Nepal or
(c) asubject of Bhutan, or
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(d) a Tibetan refugee who came over to India, before the 1st January, 1962, with the intention of settling in
India, or
(e) a person of Indian origin who has migrated from Pakistan, Burma, Sri Lanka, East African countries Kenya,
Uganda, the United Republic of Tanzania, Zambia, Malawi, Zaire and Ethiopia or Vietnam with the
intention of Permanently settling in India.
Provided that a candidate belonging to categories (b), (c), (d) and (e) above shall be a person in whose
favour a certificate of eligibility has been issued by the Government of India.
A candidate in whose case a certificate of eligibility is necessary may be admitted to the examination
but the offer of appointment may be given only after the necessary eligibility certificate has been issued to him
by the Government of India.

(8) Age limit:

(a) For Geologist and Geophysicist and Chemist (Group ‘A’) in the Geological Survey of India, an attached
office of Ministry of Mines, Government of India: A candidate must have attained the age of 21 years and
must not have attained the age of 32 years on the first day of the month of January of the year in which the
Examination is to be held [i.e. as on 1st January, 2019] i.e. he/she must have been born not earlier than 2nd
January, 1987 and not later than 1st January 1998.

(b) Jr. Hydrogeologists (Scientist B), Group A, in Central Ground Water Board, Ministry of Water Resources:
A candidate must have attained the age of 21 years and must not have attained the age of 35 years on the
first day of the month of January of the year in which the Examination is to be held [i.e. as on 1st January,
2019] i.e. he/she must have been born not earlier than 2" January, 1984 and not later than 1% January
1998.

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

(c) The upper age limit will be relaxable up to a maximum of seven years in the case of Government servants, if

they are employed in a Department mentioned in Column-I below and apply for the corresponding post(s)

mentioned in Column — 1II.

Column - 1 Column - II

Geological Survey of India (i) Geologist Group ‘A’

(i) Geophysicist Group ‘A’

(iii) Chemist Group ‘A’

Central Ground Water Board Jr. Hydrogeologist, Gr. A

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

(i) Up to a maximum of five years if a candidate belongs to a Scheduled Caste or a Scheduled Tribe.

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

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

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

(v) upto a maximum of five years in the case of Ex-servicemen including Commissioned Officers and
ECOs/SSCOs who have rendered at least five years of Military Service as on 1st January, 2019 and
have been released (i) on completion of assignment including those whose assignment is due to be
completed within one year from 1st January, 2019 otherwise than by way of dismissal of discharge on
account of misconduct or inefficiency or (ii) on account of physical disability attributable to Military
Service or (iii) on invalidment.

(vi) upto a maximum of 5 years in the case of ECOs/SSCOs who have completed an initial period of
assignment of 5 years of Military Service as on 1st January, 2019 and whose assignment has been
extended beyond 5 years and in whose case the Ministry of Defence issues a certificate that they can
apply for civil employment and that they will be released on 3 months’ notice on selection from the
date of receipt of offer of appointment.

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

Note I: Candidates belonging to the Scheduled Castes and the Scheduled Tribes and the Other Backward Classes who are

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

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

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

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

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

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

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

Certificate or in a certificate recognized by an Indian University as equivalent to Matriculation or in an extract from a

Register of Matriculates maintained by a University which extract must be certified by the proper authority of the

University or in the Higher Secondary or an equivalent examination certificate.

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

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

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

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

N.B: (i) The candidature of a person who is admitted to the examination under the age concession mentioned in Rule 8(c)
above, shall be cancelled, if after submitting his application, he resigns from service or his services are

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

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

will be eligible to compete under departmental age concession for the post(s) for which he would have been eligible, but

for his transfer, provided his application, duly recommended has been forwarded by his parent Department.

(9) Minimum Educational Qualification

A candidate must have:

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

Master’s degree in Geological Science or Geology or Applied Geology or Geo- Exploration or Mineral Exploration or

Engineering Geology or Marine Geology or Earth Science and Resource Management or Oceanography and Coastal

Areas Studies or Petroleum Geosciences or Petroleum exploration or Geochemistry or Geological Technology or

Geophysical Technology from a University incorporated by an Act of the Central or State Legislature in India or an

educational institution established by an Act of Parliament or declared to be deemed university under section 3 of the

University Grants Commission Act, 1956 (3 of 1956) i.e. recognized University.

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

M.Sc. in Physics or Applied Physics or M.Sc. (Geophysics) or Integrated M.Sc. (Exploration Geophysics) or M.Sc

(Applied Geophysics) or M.Sc. (Marine Geophysics) or M.Sc. (Tech.) (Applied Geophysics) from a University

incorporated by an Act of Parliament or State Legislature in India or other educational institutes established by an Act of

the Parliament or declared to be deemed universities under the University Grants Commission Act, 1956.

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

M. Sc. in Chemistry or Applied Chemistry or Analytical Chemistry from a University incorporated by an Act of

Parliament or State Legislature or other educational Institutes established by an Act of the Parliament or declared to be

deemed Universities under section 3 of the University Grants Commission Act, 1956 i.e. recognized University.

(iv) For Junior Hydrogeologists (Scientist 'B'), Group 'A' in C.G.W. B.
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(a)Master's degree in Geology or Applied Geology or Marine Geology from a University incorporated by an Act of the
Central or State Legislature in India or other educational Institutes established by an act of Parliament or declared to be
deemed as Universities under Section 3 of the University Grants Commission Act, 1956; or
(b) Master's degree in Hydrogeology from a recognized University.
Note: Masters’ degree in the respective discipline means the post graduate degree of minimum two years duration after
graduation from a recognized university in the respective discipline, whether be it integrated course or otherwise.
(a) Candidates who have appeared at the final examination of the minimum educational qualification specified in clause
(i) to (iv) of this paragraph, passing of which shall render them eligible to appear at the relevant year Examination, but
have not been informed of the result may also apply for admission to the Examination and in such case his or her
admission to the relevant year Examination shall be provisional and subject to obtaining minimum educational
qualification specified in clause (i) to (iv) of this paragraph. Such proof of passing the requisite examination should be
dated earlier than the due date (closing date) of Detailed Application Form of the Combined Geo-Scientist and Geologist
Examination.
(b) In exceptional cases the Commission may treat a candidate who has not any of the qualifications prescribed in this
rule, as educationally qualified provided that he has passed examinations conducted by other institutions, the standard of
which in the opinion of the Commission, justifies his admission to the examination.
(c) A candidate who is otherwise qualified but who possess the Master’s degree from a foreign University approved by
the Government may also apply for the Examination.
(10) Candidates must pay the fee prescribed in the Commission’s Notice.
(11) All candidates in Government service, whether in a permanent or in temporary capacity or as work-charged
employees, other than casual or daily rated employees or those serving under Public Enterprises will be required to
submit an undertaking that they have informed in writing to their Head of Office/Department that they have applied for
the above examination.
Candidates should note that in case of a communication is received from their employer by the Commission within 30
days from the last date of receipt of application in the Commission for the relevant year examination withholding
permission to the candidates applying for appearing at the examination, their application will be liable to be
rejected/candidature will be liable to be cancelled.
(12) The decision of the Commission with regard to the acceptance of the application of a candidate for the examination
and his eligibility or otherwise for admission to the examination shall be final.
The candidates applying for the examination should ensure that they fulfill all the eligibility conditions for admission to
the Examination. Their admission at all the stages of examination for which they are admitted by the Commission, viz
Written Examination and interview/ Personality Test will be purely provisional, subject to their satisfying the prescribed
eligibility conditions, if on verification at any time before or after the Written Examination or Interview/ Personality Test
it is found that they do not fulfill any of eligibility conditions, their candidature for the examination will be cancelled by
the Commission.
(13) No candidate shall be admitted to the examination unless he holds a certificate of admission from the Commission.
(14). A candidate who is or has been declared by the Commission to be guilty of :—
(i) obtaining support for his/her candidature by the following means, namely:—
(a) offering illegal gratification to, or
(b) applying pressure on; or
(c) blackmailing or threatening to blackmail any person connected with the conduct of examination, or
(i) impersonation; or
(iii) procuring impersonation by any person; or
(iv) submitting fabricated documents or documents which have been tampered with; or
(v) uploading irrelevant photos in the application form in place of actual photo/signature.
(vi) making statements which are incorrect or false, or suppressing material information; or
(vii) resorting to the following means in connection with his/her candidature for the examination namely :(—
(a) obtaining copy of question paper through improper means;
(b) finding out the particulars of the persons connected with secret work relating to the examination;
(c) influencing the examiners; or
(viii) being in possession of or using unfair means during the examination; or
(ix) writing obscene matters, drawing obscene sketches or writing irrelevant matter in the scripts; or
(x) misbehaving in the examination hall including tearing of the scripts, provoking fellow examinees to boycott
examination, creating a disorderly scene and the like; or
(xi) harassing or doing bodily harm to the staff employed by the Commission for the conduct of their
examination; or
(xii) being in possession of or using any mobile phone (even in switched off mode), pager or any electronic
equipment or programmable device or storage media like pen drive, smart watches etc. or camera or blue tooth
devices or any other equipment or related accessories either in working or switched off mode capable of being
used as a communication device during the examination; or
(xiii) violating any of the instructions issued to candidates alongwith their admission certificates permitting
them to take the examination; or
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(xiv) attempting to commit or as the case may be, abetting the commission of all or any of the acts specified in
the foregoing clauses;
may in addition to rendering himself/herself liable to criminal prosecution, be liable:-
(a) to be disqualified by the Commission from the examination for which he/she is a candidate; and/or
(b) to be debarred either permanently or for a specified period :—
(i) by the Commission from any examination or selection held by them;
(ii) by the Central Government from any employment under them; and
(c) if he /she is already in service under Government to disciplinary action under the appropriate rules.
Provided that no penalty under this rule shall be imposed except after:—

(6] giving the candidate, an opportunity of making such representation in writing as he/she may
wish to make in that behalf; and
(i) taking the representation, if any, submitted by the candidate, within the period allowed to

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

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

Economically Weaker Sections (EWSs) may be summoned for a personality test by the Commission by applying relaxed
standards if the Commission is of the opinion that sufficient number of candidates from these communities are not likely
to be summoned for a personality test on the basis of the general standard in order to fill up the vacancies reserved for
them.
(16) (i) After the interview the candidates will be arranged by the Commission in the order of merit as disclosed by the
aggregate marks finally awarded to each candidate. Thereafter, the Commission shall, for the purpose of recommending
candidates against unreserved vacancies, fix a qualifying mark (hereinafter referred to as general qualifying standard)
with reference to the number of unreserved vacancies to be filled up on the basis of the relevant year of examination. For
the purpose of recommending reserved category candidates belonging to the Scheduled Castes, the Scheduled Tribes ,
Other Backward Classes and Economically Weaker Sections (EWSs) against reserved vacancies, the Commission may
relax the general qualifying standard with reference to number of reserved vacancies to be filled up in each of these
categories on the basis of the relevant year of examination.

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

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

(17). The prescribed qualifying standard will be relaxable at the discretion of the Commission at all the stages of

examination in favour of persons with Benchmark Disabilities in order to fill up the vacancies reserved for them.

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

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

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

(20) A candidate must be in good mental and bodily health and free from any physical defect likely to interfere
with the discharge of his duties as an officer of the service. A candidate who after such medical examination as
Government or the appointing authority or under these rules, as the case may be, may prescribe, is found not to satisfy
these requirements will not be appointed. The candidates who are declared finally successful on the basis of this
examination, may be required to undergo the medical examination to ascertain their physical mental and bodily fitness
for the post or otherwise. The details of the medical examination are given in the Appendix-II to these rules.
Candidates will have to pay a fee to the Medical Board concerned at the time of the Medical Examination as prescribed
by the medical authority or Govt. of India as the case may be. The fee to be paid for medical examination would be
indicated in the letter summoning the candidates to appear for medical examination.
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Note: In order to prevent disappointment, candidates are advised to have themselves examined by a Government Medical
Officer of the standing of a Civil Surgeon before applying for admission to the examination. Particulars of the nature of
the medical test to which candidates will be subjected before appointment in Gazetted posts and of the standards required
are given in Appendix-II. For the disable Ex-Defence Services personnel, the standards will be relaxed consistent with
the requirements of the posts.

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

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

(22). A candidate will be eligible to get the benefit of community reservation only in case the particular caste to which
the candidates belong is included in the list of reserved communities issued by the Central Government. The candidates
will be eligible to get the benefit of the Economically Weaker Section reservation only in case the candidate meets the
criteria issued by the Central Government and in possession of such eligibility certification. If a candidate indicates in
his/her application form for Combined Geo-Scientist 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. Further, once a candidate has chosen a reserved category, no request shall be entertained
for change to other reserved category viz. SC to ST, ST to SC, OBC to SC/ST or SC/ST to OBC, SC to EWS, EWS to
SC, ST to EWS, EWS to ST, OBC to EWS, EWS to OBC. No reserved category candidates other than those
recommended on General Merit shall be allowed to change his/her category from Reserved to Unreserved or claim the
vacancies for UR category after the declaration of final result by UPSC.

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

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

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

(24) No person

(a) who has entered into or contracted a marriage with a person having a spouse living or

(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.

Provided further that EWS Candidates can submit their Income and Asset Certificate (certificate of eligibility) at
the time of submission of online Detailed Application Form (DAF-I). The Income and Asset Certificate must be dated
earlier than 1% August, 2019. Since reservation for EWS category candidates has been notified recently, therefore this
extension for submission of certificate for EWS category candidates is a one time relaxation applicable for the Combined
Geo-Scientist and Geologist Examination 2019 only.

(25) Brief particulars relating to the posts to which recruitment is being made through this examination are given in
Appendix - III.
FARIDA M. NAIK, Director

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

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

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

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

2. Geophysics Paper I: 3 hrs 200
3. Geophysics Paper II: 3 hrs 200
4. Geophysics Paper III: 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 I11: 3 hrs 200

Category — 4 For the Post of Jr. Hydrogeologist
2. Geology Paper 1

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.

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

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

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

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

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

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

Better eye Worse eye Per Cent Disability category
Best Corrected Best Corrected Impairment
6/6 to 6/18 6/6 to 6/18 0% 0
6/24 to 6/60 10% 0
Less than 6/60 to 3/60 20% I
Less than 3/60 to No Light | 30% II (One eyed person)
Perception
6/24 to 6/60 6/24 to 6/60 40% IIT a (low vision)
or Less than 6/60 to 3/60 50% III b (low vision)
Visual field less than 40 up to | Less than 3/60 to No Light | 60% III ¢ (low vision)
20 degree around centre of | Perception
fixation or heminaopia
involving macula
Less than 6/60 to 3/60 Less than 6/60 to 3/60 70% III d (low vision)
or Less than 3/60 to No Light | 80% III e (low vision)
Visual field less than 20 up to Perception
10 degree around centre of
fixation
Less than 3/60 to 1/60 Less than 3/60 to No Light | 90% IV a (Blindness)
Perception
or
Visual field less than 10 degree
around centre of fixation
Only HMCF Only HMCF 100% IV b (Blindness)
Only Light Perception Only Light Perception
No Light Perception No Light Perception

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

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
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A paper in General English is compulsory and common for all the four categories and A paper in General
English is compulsory and common for all the four categories and its standard will be such as may be expected of a
science graduate. 3 compulsory papers each on Geology, Geophysics, Chemistry and Hydrogeology subjects will be
approximately of the M.Sc. degree standard of an Indian University and questions will generally be set to test the
candidate’s grasp of the fundamentals in each subject.
There will be no practical examination in any of the subjects
GENERAL ENGLISH: 100 Marks

Candidate will be required to write a short Essay in English. Other questions will be designed to test their understanding
of English and workman like use of words.
GEOLOGY - PAPER I : 200 Marks
Section A : Geomorphology and Remote Sensing.

Introduction : Development, Scope, Geomorphic concepts, Types and Tools; Landforms: Role of Lithology,
peneplaination, endogenous and exogenous forces responsible, climatic and Tectonic factors and rejuvenation of
landforms; Denudational processes :

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

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

Section B: Structural Geology

Principle of geological mapping and map reading, projection diagrams. Stress-strain relationships for elastic, plastic and
viscous materials. Measurement of strain in deformed rocks. Behaviour of minerals and rocks under deformation
conditions. Structural analysis of folds, cleavages, lineations, joints and faults. Superposed deformation. Mechanism of
folding, faulting and progressive deformation. Shear Zones: Brittle and ductile shear zones, geometry and products of
shear zones; Mylonites and cataclasites, their origin and significance.Time relationship between crystallization and
deformation. Unconformities and basement-cover relations. Structural behaviour of igneous plutons, diapirs and salt
domes. Introduction to petrofabric analysis.

Section C: Geodynamics

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

Section D: Stratigraphy

Principles of Statigraphy : History and Development of Statigraphy; Stratigraphic procedures (Surface and Subsurface);
Concept of Lithofacies and Biofacies; Stratigraphic Correlation (Litho, Bio- and Chronostrarigraphic Correlation);
Study of standard stratigraphic code (Lithostratigraphic, Biostratigraphic and Chronostratigraphic); Concepts of
Magnetostratigraphy, Chemostratigraphy, Event stratigraphy, and Sequence stratigraphy; Nomenclature and the modern
stratigraphic code. Radioisotopes and measuring geological time. Geological time-scale. Stratigraphic procedures of
correlation of unfossiliferous rocks. Precambrian stratigraphy of India : Achaean stratigraphy -tectonic frame-work,
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geological history and evolution of Dharwar, and their equivalents; Easterghats mobile belt; Proterozoic stratigraphy -
tectonic framework, geological history and evolution of Cuddapahs and their equivalents. Palaeozoic stratigraphy:
Palaeozoic formations of India with special reference to type localities, history of sedimentation, fossil content.
Mesozoic stratigraphy: Mesozoic formations of India with special reference to type localities, history of sedimentation,
fossil content. Cenozoic stratigraphy: Cenozoic formations of India, Rise of the Himalayas and evolution of Siwalik
basin. Stratigraphic boundaries: Stratigraphic boundary problems in Indian geology. Gondwana Supergroup and
Gondwanaland. Deccan Volcanics. Quaternary stratigraphy. Rocks record, palacoclimates and palaecogeography.
Section E : Palaeontology
Evolution of the fossil record and the geological time scale. Basic and functional morphology of major fossil groups.
Species concept; Major evolutionary theories ; Techniques in Palacontology mega fossils- microfossils — nannofossils ,
ichnofossils — collection, identification and illustration — binomial Nomenclature; Invertebrate Palacontology — A brief
study of morphology, classification, evolutionary trends and distribution of Bivalves, cephalopoda and Gastropods,
Echinoids, Corals and Brachiopods. Vertebrate Palaecontology — Brief study of vertebrate life through ages. Evolution of
reptiles and mammals; Siwalik vertebrate fauna; Biodiversity and mass extinction events; evidence of life in
Precambrian times; Palaeontological perspective : Use of palaeontological data in a) Stratigraphy b) Palaeoecology and
evolution; Introduction to Micropalacontology; Types of Microfossils; Plant fossils: Gondwana flora and their
significance. Different microfossil groups and their distribution in India; Application of palynology. Basic idea about
statistical application in 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
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Concepts and Theory: Types of Metamorphism and their controlling factors; Common minerals of metamorphic rocks;
Field observations, petrographic classification of common metamorphic rocks; Metamorphic facies and facies series.
Effects of Metamorphism : Phase diagrams and graphic representation of mineral assemblages; Prograde and retrograde
metamorphism, Matasomatism; Deformation textures and textures related to recrystallization; Metamorphic reactions,
elemental exchange and Pressure — Temperature conditions of Isograds; Mineral assemblages equilibrium reaction
textures and geo-thermo barometry. Experimental and thermodynamic appraisal of metamorphic reactions; Role of
fluids in metamorphic reactions. Metamorphism types and products: Regional and thermal metamorphism of pelitic
rocks. Regional and thermal metamorphism of basic and ultrabasic rocks; Regional and thermal metamorphism of
impure, silicious carbonate rocks; Metamorphism of Granitoides, Charnockites and Migmatites. Metamorphism in space
and time: Plate tectonics and metamorphic processes; Paired metamorphic belts, Archaean and Proterozoic terrains;
Extraterrestrial Metamorphism (Impact and Shock Metamorphism); polymetamorphism .
Section D : Sedimentology

(1)  Provenance and diagenesis of sediments. Sedimentary textures. Framework, matrix and cement of terrigenous
sediments. Definition, measurement and interpretation of grain size. Elements of hydraulics. Primary structures,
palaeocurrent analysis. Biogenic and chemical sedimentary structures. Sedimentary environment and facies. Facies
modeling for marine, non-marine and mixed sediments. Tectonics and sedimentation. Classification and definition of
sedimentary basins. Sedimentary basins of India. Cyclic sediments. Seismic and sequence stratigraphy. Purpose and
scope of basin analysis. Stratum contours and isopach maps.
Section E : Environmental Geology and Natural Hazards
Fundamental concepts of Environmental Geology - it’s scope, objectives, and aims. Earth’s thermal environment and
Climates. Global warming. Green house effect. Ozone depletion—Ice sheets and fluctuation in sea levels. Concepts of
ecosystem. Earth’s major ecosystems terrestrial and aquatic. Meteorology as environmental science. Air Pollution,
sources of pollution, pollution due to dust and waste disposal. National and International standards. Environmental
health hazards. Mining, opencast, underground, disposal of industrial and radio-active waste, dumping stacking,
rehandling, management, mineral processing, tailing ponds, acid mine drainage, siltation, case studies. Mining below
water table, mine water discharges, regional effects on water regime. Noise levels- national standards, mining
machinery, ill effects. Air sampling techniques — respirable dust samplers, high volume air samplers, personal sampling
pumps, weather monitoring equipments, automatic recorders. Elements of 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 III : 200 MARKS

Section A: Indian mineral deposits and mineral economics
Occurrence and distribution in India of metalliferous deposits - base metals, iron, manganese, aluminium, chromium,
nickel, gold, silver, molybdenum. Indian deposits of non-metals — Diamond, mica, asbestos, barytes, gypsum, graphite,
apatite and beryl. Gemstones, refractory minerals, abrasives and minerals used in glass, fertilizer, paint, ceramic and
cement industries. Building stones. Phosphorite deposits. Placer deposits, rare earth minerals. Strategic, critical and
essential minerals. India’s status in mineral production vis a vis world scenario, Changing patterns of mineral
consumption. UNFC classification, National Mineral Policy. Mineral Concession Rules. Marine mineral resources and
Laws of Sea.
Section B: Ore genesis and Geophysics
Ore deposits and ore minerals. Magmatic processes of mineralization. Porphyry, skarn and hydrothermal mineralization.
Fluid inclusion studies. Mineralisation associated with — (i) ultramafic, mafic and acidic rocks (ii) greenstone belts (iii)
komatiites, anorthosites and kimberlites and (iv) submarine volcanism. Magma related mineralization through
geological time. Stratiform and stratabound ores. Ores and metamorphism — cause and effect relations. Metallogeny and
mineral belts.
Interrelationship between geology and geophysics - Role of geological and geophysical data in explaining geodynamical
features of the earth. General and Exploration geophysics - Different types of geophysical methods; Gravity, magnetic,
Electrical, Seismic - their principles and applications. Geophysical field operations - Different types of surveys, grid and
route surveys, profiling and sounding techniques, scales of survey, presentation of geophysical data. Application of
Geophysical methods - Regional geophysics, ore geophysics, engineering geophysics. Geophysical anomalies :
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correction to measured quantities, geophysical, anomaly, regional and residual (local) anomalies, factors controlling
anomaly, depth of exploration. Integrated geophysical methods - Ambiguities in geophysical interpretation, Planning
and execution of geophysical surveys.
Section C: Mineral exploration
Resource, reserve definitions; mineral resource in industries - historical perspective and present. A brief overview of
classification of mineral deposits with respect to processes of formation in relation to exploration strategies. Principles
of mineral prospecting and exploration - conceptualization, methodology and stages; sampling, subsurface sampling
including pitting, trenching and drilling, core and non-core drilling, planning of bore holes and location of bore holes on
ground. Core logging, geochemical exploration- nature of samples anomaly, strength of anomaly and controlling
factors, coefficient of aqueous migration. Principles of reverse estimation, density and bulk density, factors affecting
reliability of reserve estimation, reserve estimation based on geometrical models (square, rectangular, triangular and
polygon blocks ) regular and irregular grid patterns, statistics and error estimation. Application of Geophysical
techniques, Geomorphological and remote sensing techniques and Geobotanical and geochemical methods. Application
of geostatistical techniques in Mineral Exploration.
Section D: Geology of fuels
Coal and its properties: Different varieties and ranks of coal. Origin of coal. Coalification process and its causes.
Lithotypes, microlithotypes and macerals: their physical, chemical and optical properties. Maceral analysis of coal:
Mineral and organic matter in coal. Petrographical methods and tools of examination. Fundamentals of coal petrology,
concept of coal maturity, peat, lignite, bituminous and anthracite coal. Application of coal geology in hydrocarbon
exploration. Applications of coal petrography. Proximate and ultimate analyses. Indian coal & lignite deposits.
Industrial evaluation of coal characteristics with reference to coal classification. Geology and coal petrography of
different coalfields of India. Uses of coal for various industries e.g. carbonization, liquefaction, power generation,
gasification and coal-bed methane production.
Origin, migration and entrapment of natural hydrocarbons. Characters of source and reservoir rocks. Structural,
stratigraphic and mixed traps. Techniques of exploration. Geographical and geological distributions of onshore and
offshore petroliferous basins of India.
Mineralogy and geochemistry of radioactive minerals. Instrumental techniques of detection and measurement of
radioactivity. Radioactive methods for prospecting and assaying of mineral deposits. Distribution of radioactive
minerals in India. Radioactive methods in petroleum exploration — well logging techniques. Nuclear waste disposal —
geological constraints.
Section E : Engineering Geology
Geological studies and evaluation in planning, design and construction of major civil structures. Elementary concepts of
rock mechanics and soil mechanics. Site investigation, characterization and problems related to civil engineering
projects: geological and geotechnical investigations for dams, reservoirs and spillways, tunnels, underground caverns,
bridges, highways, shorelines. Problems of groundwater in engineering projects. Coastal geotechniques. Environmental
considerations related to civil engineering projects. Resource evaluation of construction materials. Geological hazards
(landslides and earthquakes), their significance, causes, preparedness and mitigation. Recent trends in geotechnical
engineering. Geotechnical case studies of major projects in India.
GEOPHYSICS - PAPER I: 200 Marks
PART-A: 100 Marks
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.
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 mthod. Application of finite difference method for solving Helmholtz equation. Introduction to finite
element method, various steps, simple examples showing application of finite element method. Models and data spaces,
householder transformation, data resolution matrix, model resolution matrix, Eigen values and Eigen vectors, singular
value decomposition (SVD), generalized inverses, Non-linear inverse problems, Gauss Newton method, steepest
descent (gradient) method, Marquardt-Levenberg method, Earthquake location problem, tomography problem.
Probabilistic approach of inverse problems, maximum likelihood and stochastic inverse methods, Backus-Gilbert
method, Global optimization techniques, genetic algorithm, simulated annealing methods, examples of inverting
geophysical data.

PART-B: 100 Marks

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

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

. Electrodynamics:
Gauss Theorem, Poison's equation, Laplace's equation, solution to Laplace's equation in Cartesian coordinates, spherical,
cylindrical coordinates, use of Laplace's equation in the solutions of electrostatic problems. Ampere's circuital law,
magnetic vector potential, displacement current, Faraday's law of electromagnetic induction. Maxwell's equations,
differential and integral forms, physical significance of Maxwell's equations. Wave equation, plane electromagnetic
waves in free space, in non conducting isotropic medium, in conducting medium, electromagnetic vector an scalar
potentials, uniqueness of electromagnetic potentials and concept of gauge, Lorentz gauge, Columb gauge, charged
particles in electric and magnetic fields, charged particles in uniform electric field, charged particle in homogeneous
magnetic fields, charged particles in simultaneous electric and magnetic fields, charged particles in non homogeneous
magnetic fields. Lienard - Wiechert potentials, electromagnetic fields from Lienard - Wiechert potentials of a moving
charge, electromagnetic fields of a uniformly moving charge, radiation due to non-relativistic charges, radiation damping,
Abrahama-Lorentz formula, Cherenkov radiation, radiation due to oscillatory electric dipole, radiation due to small
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current element. Condition for plasma existence, occurrence of plasma, magneto hydrodynamics, plasma waves.
Transformation of electromagnetic potentials, Lorentz condition in covariant form, invariance or covariance of Maxwell
field equations in terms of 4 vectors, electromagnetic field tensor, Lorentz transformation of electric and magnetic fields.
d. Introductory Atmospheric and Space Physics:
The Neutral atmosphere, atmospheric nomenclature, the Hydrostatic equation, geopotential height, expansion and
contraction, fundamental forces in the atmosphere, apparent forces, atmospheric composition, solar radiation interaction
with the neutral atmosphere, climate change. Electromagnetic radiation and propagation of Waves: EM Radiation,
fundamentals of EM waves, effects of environment, Antennas-basic considerations, types of antennas. Propagation of
Waves: ground wave, sky wave, and space wave propagation, troposcatter communication and extra terrestrial
communication. The Ionosphere, morphology of ionosphere, the D, E and F-regions, chemistry of the ionosphere,
ionospheric parameters, E and F region anomalies and irregularities in the ionosphere. Global Positioning Systems
(GPS)-basic concepts, overview of GPS system, augmentation services, GPS system segment, GPS signal characteristics,
GPS errors, multi path effects, GPS performance, satellite navigation system and applications.
GEOPHYSICS - PAPER 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.
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
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propagation logs, temperature log, caliper log and directional logs; production logging; clean sand and shaly sand
interpretations; overlay and cross-plots of well-log data, determination of formation lithology, sub-surface correlation
and mapping, delineation of fractures; application of well-logging in hydrocarbon, groundwater, coal, metallic and non-
metallic mineral exploration.
PART-B: 100 Marks
a. Atomic and Molecular Physics and Properties and Characterization of materials:
Quantum states of an electron in an atom; Electron spin; Stern-Gerlach experiment; Spectrum of Hydrogen, helium and
alkali atoms; Relativistic corrections for energy levels of hydrogen; Hyperfine structure and isotopic shift; width of
spectral lines; LS & JJ coupling; Zeeman, Paschen Back & Stark effect; X-ray spectroscopy; Electron spin resonance,
Nuclear magnetic resonance, chemical shift; Rotational, vibrational, electronic, and Raman spectra of diatomic
molecules; Frank - Condon principle and selection rules; Spontaneous and stimulated emission, Einstein A & B
coefficients; Lasers, optical pumping, population inversion, rate equation; Modes of resonators and coherence length.
Thermal properties, optical properties, fundamentals of transmission electron microscopy, study of crystal structure
using TEM, study of microstructure using SEM. Resonance methods- Spin and an applied field- the nature of spinning
particles, interaction between spin and a magnetic field, population on energy levels, the Larmor precession, relaxation
times - spin-spin relation, spin-lattice relaxation, Electron spin resonance- Introduction, g factor, experimental methods,
Nuclear Magnetic resonance- equations of motion, line width motional narrowing, hyperfine splitting, Nuclear Gamma
Resonance: Principles of Mossbauer Spectroscopy, Line width, Resonance absorption, Mossbauer Spectrometer, Isomer
Shift, Quadruple splitting, magnetic field effects, applications.
b. Nuclear and Particle Physics:
Basic nuclear properties: size, shape, charge distribution, spin and parity; Binding energy, semi-empirical mass formula;
Liquid drop model; Fission and fusion; Nature of the nuclear force, form of nucleon-nucleon potential; Charge-
independence and charge-symmetry of nuclear forces; lsospin; Deuteron problem; Evidence of shell structure, single-
particle shell model, its validity and limitations; Rotational spectra; Elementary ideas of alpha, beta and gamma decays
and their selection rules; Nuclear reactions, reaction mechanisms, compound nuclei and direct reactions; Classification
of fundamental forces; Elementary particles (quarks, baryons, mesons, leptons); Spin and parity assignments, isospin,
strangeness; Gell-Mann-Nishijima formula; C, P, and T invariance and applications of symmetry arguments to particle
reactions, parity non-conservation in weak interaction; Relativistic kinematics.
Crystalline and amorphous structure of matter; Different crystal systems, space groups; methods of determination of
crystal structure; X-ray diffraction, scanning and transmission electron microscopes; Band theory of solids-conductors,
insulators and semiconductors; Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, para and
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and applications; elementary ideas
about high temperature superconductivity.
c. Electromagnetic Theory:
Electrostatics: Gauss' Law and its applications; Laplace and Poisson equations, boundary value problems;
Magnetostatics: Biot-Savart law, Ampere's theorem, electromagnetic induction; Maxwell's equations in free space and
linear isotropic media; boundary conditions on fields at interfaces; Scalar and vector potentials; Gauge invariance;
Electromagnetic waves in free space, dielectrics, and conductors; Reflection and refraction, polarization, Fresnel's Law,
interference, coherence, and diffraction; Dispersion relations in plasma; Lorentz invariance of Maxwell's equations;
Transmission lines and wave guides; Dynamics of charged particles in static and uniform electromagnetic fields;
Radiation from moving charges, dipoles and retarded potentials
d. Classical Mechanics:
Newton's laws; Phase space dynamics, stability analysis; Central-force motion; Two-body collisions, scattering in
laboratory and centre-of-mass frames; Rigid body dynamics, moment of inertia tensor, non-inertial frames and
pseudoforces; Variational principle, Lagrangian and Hamiltonian formalisms and equations of motion; Poisson brackets
and canonical transformations; Symmetry, invariance and conservation laws, cyclic coordinates; Periodic motion, small
oscillations and normal modes; Special theory of relativity, Lorentz transformations, relativistic kinematics and mass-
energy equivalence. .
GEOPHYSICS - PAPER III : 200 Marks
PART-A: 100 Marks
a. Radiometric Exploration / Airborne Geophysical surveys for Geological Mapping:
Principles of radioactivity, radioactivity decay processes, units, radioactivity of rocks and minerals, Instruments,
Ionisation chamber, G-M counter, Scintillation meter, Gamma ray spectrometer, Radiometric prospecting for mineral
exploration (Direct/Indirect applications), Radiometric prospecting for beach placers, titanium, zirconium and rare-
earths, portable gamma ray spectrometry and radon studies in seismology, environmental Applications, logging
methods, radiometric dating techniques. Airborne geophysical surveys, planning of surveys, sensors, data corrections,
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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.

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
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communication-Fundamentals Designing a surveillance radar, tracking radar, signal and data processing, radar antenna
parameters, satellite systems-communication satellite systems, communication satellites, orbiting satellites, satellite
frequency bands, satellite orbit and inclinations. Multiple access techniques, earth station technology.
f.Quantum Mechanics:
Wave-particle duality; Wave functions in coordinate and momentum representations; Commutators and Heisenberg's
uncertainty principle; Matrix representation; Dirac's bra and ket notation; Schroedinger equation (time-dependent and
time-independent); Eigen value problems such as particle-in-a-box, harmonic oscillator, etc.; Tunneling through a
barrier; Motion in a central potential; Orbital angular momentum, Angular momentum algebra, spin; Addition of angular
momentum; Hydrogen atom, spin-orbit coupling, fine structure; Time-independent perturbation theory and applications;
Variational method; WKB approximation; Time dependent perturbation theory and Fermi's Golden Rule; Selection
rules; Semi-classical theory of radiation; Elementary theory of scattering, phase shifts, partial waves, Born
approximation; Identical particles, Pauli's exclusion principle, spin-statistics connection; Relativistic quantum
mechanics: Klein Gordon and Dirac equations.

CHEMISTRY PAPER-I (Inorganic Chemistry): 200 Marks
Chemical periodicity:
Periodic table, group trends and periodic trends in physical properties. Classification of elements on the basis of
electronic configuration. Modern TUPAC 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 cat-
alytic 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:
ITonic 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 magnetic moments, d-d transitions; LS coupling, spectroscopic ground states,
selection rules for electronic spectral transitions; spectro-chemical series of ligands; charge transfer spectra .
Acid-Base reactions
Acid-Base concept: Arrhenius concept, theory of solvent system, Bronsted-Lowry's concept, relative strength of acids,
Pauling rules. Lewis concept. Acidbase equilibria in aqueous solution and pH. Acid-base neutralisation curves;
indicator, choice of indicators.
Precipitation and Redox Reactions:
Solubility product principle, common ion effect. Ion-electron method of balancing equation of redox reaction. Standard
redox potentials, Nernst equation. Influence on complex formation, precipitation and change of pH on redox potentials;
formal potential. Feasibility of a redox titration, redox potential at the equivalence point, redox indicators. Redox
potential diagram of common elements and their applications. Disproportionation and comproportionation reactions.
Organo metallic compounds:

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

CHEMISTRY PAPER-II (Physical Chemistry) : 200
Kinetic theory and the gaseous state:
Gaseous state: Gas laws, kinetic theory of gas, collision and gas pressure, derivation of gas laws from kinetic theory,
average kinetic energy of translation, Boltzmann constant and absolute scale of temperature. Maxwell's distribution of
speeds. Kinetic energy distribution, calculations of average, root mean square and most probable velocities. Principle of
equipartition of energy and its application to calculate the classical limit of molar heat capacity of gases.
Collision of gas molecules, Real gases:
Collision diameter; collision number and mean free path; frequency of binary collisions; wall collision and rate of
effusion. Real gases, Deviation of gases from ideal behaviour; compressibility factor; Andrew's and Amagot's plots; van
der Waals equation and its characteristic features. Existence of critical state. Critical constants in terms of van der Waals
constants. Law of corresponding state and significance of second virial coefficient. Boyle temperature. Intermolecular
forces.
Liquid state: physical properties of liquids and their measurements: surface tension and viscosity
Solids: Nature of solid state, law of constancy of angles, concept of unit cell, different crystal system, Bravais lattices,
law of rational indices, Miller indices, symmetry elements in crystals. X-ray diffraction, Bragg's law, Laue's method,
powder method, radius ratio and packing in crystals.
Thermodynamics:
Definition of thermodynamic terms. Thermodynamic functions and their differentials. Zeroth law, First law and Second
law of thermodynamics. Cyclic, reversible and irreversible processes. Internal energy (U) and enthalpy (H); relation
between Cp and Cv, calculation of w, q, ?U and ?7H for expansion of ideal gas under isothermal and adiabatic conditions
for reversible and irreversible processes including free expansion. Joule-Thomson Coefficient and inversion
temperature. Application of First law of thermodynamics.
Application of Second law of thermodynamics.
Carnot cycle and its efficiency, Gibbs function (G) and Helmbholtz 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.
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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.

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.
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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, K2S207; Microwave assisted digestion techniques(Only elementary
idea).
Volumetric Analysis:
Equivalent weights, different types of solutions, Normal solutions, Molar solutions, and molal solutions and their inter
relations. Primary and secondary standard substances. principles of different type of titrations-i) acid-base titration, ii)
redox titration, iii) complexometric titrations. Types of indicators - i) acid-base, ii) redox iii) metal-ion indicators.
Principles in estimation of mixtures of NaHCO3 and Na2CO3 (by acidimetry); Principles of estimation of iron, copper,
manganese, chromium (by redox titration);
Acid base titrations: Principles of titrimetric analysis, titration curves for strong acid-strong base, weak acid-strong
base and weak base-strong acid titrations, poly protic acids, poly equivalent bases, determining the equivalence point-
theory of acid base indicators, colour change range of indicator, selection of proper indicator.
Redox Titrations: Principles behind the lodometry, permaganometry, dichrometry, difference between iodometry and
iodimetry.
Potentiometry: Fundamentals of potentiometry. indicator and ion-selective electrodes. Membrane electrodes. Glass
electrode for pH measurement, glass electrodes for cations other than protons. Liquid membrane electrodes, solid state
ion selective detectors and biochemical electrodes. Applications of potentiometry. Direct potentiometric measurements-
determination of pH and fluoride. Redox and potentiometer titrations- Balancing redox reactions, calculation of the
equilibrium constant of the reaction, titration curves, visual end point detection. Redox indicators-theory, working and
choice. Potentiometric end point detection. Applications of redox titrations.
Complexometric titrations: Complex formation reactions, stability of complexes, stepwise formation constants,
chelating agents, EDTA-acidic properties, complexes with metal ions, equilibrium calculations involving EDTA,
conditional formation constants, derivation of EDTA titration curves, effect of other complexing agents, factors
affecting the shape of titration curves-completeness of reaction, indicators for EDTA titrations-theory of common
indicators, titration methods employing EDTA-direct, back and displacement titrations, indirect determinations, titration
of mixtures, selectivity, masking and de-masking agents, typical applications of EDTA titrations-hardness of water,
magnesium and aluminium in antacids, magnesium, manganese and zinc in a mixture, titrations involving uni-dentate
ligands-titration of chloride with Hg2+ and cyanide with Ag+.
Chromatographic methods of analysis:
Basic principles and classification of chromatography. Importance of column chromatography and thin layer
chromatography; Theory and principles of High Performance Liquid Chromatography (HPLC) and Gas Liquid
Chromatography (GLC). Ion-exchange chromatography.
UV-Visible Spectroscopy:
Basic Principles of UV-Vis spectrophotometer. Lambert -Beer's Law and its limitations. Instrumentation consisting of
source, monochromator, grating and detector. Spectrophotometric determination.
Flame photometry and Atomic absorption spectrometry:
Emission spectra Vs absorption spectra. Basic Principles and theory of flame photometry. Applications of Flame
photometers. Basic Principles and theory of AAS. Three different modes of AAS - Flame-MS, VGAAS, and GFAAS.
Single beam and double beam AAS. Function of Halo Cathode Lamp (HCL) and Electrode Discharge Lamp (EDL).
Different types of detectors used in MS. Different types of interferences-Matrix interferences, chemical interferences,
Spectral interferences and background correction in AAS. Use of organic solvents. Quantitative techniques-calibration
curve procedure and the standard addition technique. Typical commercial instruments for FP and MS. Applications.
Qualitative and qualitative analysis. Relative detection abilities of atomic absorption and flame emission spectrometry.
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X-ray methods of Analysis:

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

Inductively coupled plasma spectroscopy:

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

Analysis of Minerals, Ores and Alloys:

Analysis of Minerals and Ores- estimation of (i) CaCO3 , MgCO3 in dolomite (ii) Fe203, Al203, and TiO2 in
Bauxite.(iii) MnO and Mn02 in Pyrolusite.

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

Analysis of petroleum and petroleum products:

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

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

PART-B (Organic Chemistry): 100 Marks

Basic organic chemistry:

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

Organometallic compounds:

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

Bonding and physical properties:

Valence bond theory: concept of hybridisation, resonance (including hyperconjugation), orbital pictures of bonding sp3,
sp2, sp: C-C, C-N & C-0 system). Inductive effect, bond polarization and bond polarizability, steric effect, steric
inhibition of resonance. MO theory: sketch and energy levels of MOs of 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 hydro-
genation 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
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(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.

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

APPENDIX - II

REGULATIONS RELATING TO THE MEDICAL PHYSICAL & MENTAL AND BODILY FITNESS
EXAMINATION OF THE CANDIDATES
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1. These regulations are published for the convenience of candidates and in order to enable them to ascertain the
probability of their coming up to the required medical fitness standards. The regulations are intended to provide
guidelines to the medical examiners. A candidate who does not satisfy the minimum medical fitness requirements
prescribed in the regulations cannot be declared fit by the medical examiner.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

11. There should not be any restriction of power of refractive error. However, the candidates who have refractive error of
more than 6.00 D including spherical & cylindrical error should be referred to Special Board. The board will examine the
candidate for degenerative changes in retina (indirect ophthalmoscopy as well as direct ophthalmoscopy) and if the
macular area is healthy then the candidate should be declared fit. If the candidate is having only peripheral degenerative
changes which can be treated then the candidate should be declared temporarily unfit till the candidate gets treated.



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

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 Lower Grade of Colour
Colour perception perception
1. Distance between the lamp 4.9 meter 4.9 meter

and candidate
2. Size of aperture 1.3 mm 1.3mm

3. Time of exposure 5 sec. 5 sec.

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

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

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

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

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

20. One eyed Persons — The employment of one-eyed individuals is not recommended.

21. Binocular vision is required.

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

23. Blood Pressure

The Board will use its discretion regarding Blood Pressure.

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

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

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

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

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

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

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

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

25. The following additional points should be observed:

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

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

2) Perceptive deafness in both ears in  Fit in respect of both technical and non-
which some improvement 1is technical jobs if the deafness is up to 30
possible by a hearing aid decibels in speech frequencies of 1000 to

4000.

3) Perforation of tympanic membrane (i) One ear normal other ear perforation of

of Central or marginal type 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.

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

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

“) Ears  with  Mastoid  cavity (i) Either ear normal hearing other ear,
subnormal one side/on both sides. mastoid cavity-fit for both technical and
non-technical jobs.
(i) Mastoid cavity of both sides. Unfit for
technical jobs-Fit for non-technical jobs if
hearing improves to 30 decibels in either
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ear with or without hearing aid.

5) Persistently discharging ear Temporarily unfit for both technical and
operated/ un-operated non-technical jobs
(6) Chronic  Inflammatory/ allergic (i) A decision will be taken as per
condition of nose with or without circumstances of individual cases
bony deformities of nasal septum.  (ii) If deviated nasal Septum if present with
symptoms - temporarily unfit.
@) Chronic Inflammatory conditions (i) Chronic inflammatory conditions of
of tonsils and or larynx tonsils and or Larynx - Fit.
(i) Hoarseness of voice of severe degree is
present - Temporarily Unfit.
8) Benign or locally malignant tumors (i) Benign tumors - Temporarily Unfit.
of the EN. T. (ii) Malignant Tumor - Unfit.
©)] Otoscalrosis If the hearing is within 30 decibels after
operation or with the help of hearing aid-
Fit
(10) Congenital defect of ear, nose or (i) If not interfering with functions- Fit
throat (i) Stuttering of severe degree- Unfit.
(11) Nasal Poly. Temporarily Unfit.

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

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

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

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

(f) That it is not ruptured;

(g) That he does not suffer from hydrocele, severe degree of varicocele, varicose veins or piles

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

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

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

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

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

(m) That he is free from communicable disease.

26. Radiographic examination of the chest for detecting any abnormality of the heart and lungs, which may not be

apparent by ordinary physical examination, will be restricted to only such candidates who are declared finally successful
at the concerned Combined Geo-scientist and Geologist Examination.

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

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

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



[9FT [-ETs 1] YRA kT TSI @ STHIERO 67

Medical Board’s Report

The following intimation is made for the guidance of the Medical Examiner:

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

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

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

A lady doctor will be co-opted as a member of the Medical Board whenever a woman candidate is to be examined.
Candidates appointed to the posts of Geophysicist are liable for field service in or out of India.In the case of such a
candidate the Medical Board should specifically record their opinion as to his fitness or otherwise for field service.

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

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

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

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

(a) Candidate’s statement and declaration.

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

1. State your name in full (in block letters) : ............cooviiiiiiiiiien..

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

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

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

8. Who was the examining authority?

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

10. Results of the Medical Board’s examination if communicated to you or if known. ....................co
11. Have you undergone any refractive surgery or eye surgery? : Yes/No.
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If Yes,
When? : DD/MM/YYYY oo
Explain what kind of surgery was undergone

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

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

Proforma - 1
Report of the Medical Board on (Name of candidate) physically examination

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

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

Temperature ..........c..coevvenenne.

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

B3 EYeS i

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

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

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

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

(6) Visual Acuity ...........ceeueenne.

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

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

RE

LE

Near Vision

RE

LE

Hypermetropia

(Manifest)

RE

LE

Others: ......oooviiiiiiiiii

4. Ears: Inspection ............ Hearing ........ Right Ear ..... Left Ear .......
S.Glands ..o

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

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

8. Circulation System .....................
(a) Heart and Organic lesions .............
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Rate: Standing .......................

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

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

(b) Blood Pressure:

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

9. Abdomen: Girth ..............ooiiiiii

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

Kidneys ......cooovvviiiiiiiiiiiiniiinin Tumours

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

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

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

(a) Physical appearance..............c.ccooiiiinniinn.

(D) SP-Gru e

(©) AIbUmeEn ......oooiiiiii e

(D) Cells o

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? ........................cool.

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? ..................ociiiinen.

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 ...l

(ii1) Temporarily unfit on account of ...............c.cooeveennne.

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

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

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

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

Seal of the Medical Board
Candidate Signature
Signed in my presence Signature of the
Chairman of the Board
APPENDIX- IIT
Brief particulars relating to the post for which recruitment is being made through this examination.
1. Geological Survey of India
Geologists/Geophysicist/Chemist, Group A-
(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be extended,
if necessary.
(b) During the period of probation the candidates may be required to undergo such course of training and instructions and
to pass such examination and tests as may be prescribed by the competent authority.
(c) Prescribed hierarchy of scales of pay in the Geological Survey of India:

S. No. Name & Designation of the Post Revised Pay Scale Matrix
Level
1. Geologist Rs.56,100-1,77,500 10
2. Senior Geologist Rs.67,700-2,08,700 11
3. Superintending Geologist Rs.78,800-2,09,200 12
4. Director (Geology) Rs.1,18,500-2,14,100 13
5. Deputy Director General (Geology) Rs.1,44,200-2,18,200 14
6. Additional Director General (Geology) Rs.1,82,200-2,24,100 15
S. No. Name & Designation of the Post Revised Pay Scale Matrix
Level
1. Geophysicist Rs.56,100-1,77,500 10
2. Senior Geophysicist Rs.67,700-2,08,700 11
3. Superintending Geophysicist Rs.78,800-2,09,200 12
4. Director (Geophysics) Rs.1,18,500-2,14,100 13
5. Deputy Director General (Geophysics) Rs.1,44,200-2,18,200 14
6. Additional Director General(Geophysics) Rs.1,82,200-2,24,100 15
S. No. Name & Designation of the Post Revised Pay Scale Matrix Level
1. Chemist Rs.56,100-1,77,500 10
2. Senior Chemist Rs.67,700-2,08,700 11
3. Superintending Chemist Rs.78,800-2,09,200 12
4. Director (Chemistry) Rs.1,18,500-2,14,100 13
5. Deputy Director General (Chemistry) Rs.1,44,200-2,18,200 14
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(d) Promotions to the highest grade of posts in the Department will be made in accordance with the recruitment rules
subject to such modifications as may be made by Government from time to time.

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

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

(g) All officers of Geological Survey of India are liable for service in any part of India or outside India.

2. Central Ground Water Board

Scientist 'B' (Jr. Hg.), Group A—

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

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

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

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

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

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

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

Appendix-1V
A list of Services Identified suitable for Persons with Benchmark Disability along with the Functional
Classifications and Physical Requirements

Geologist:

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

Geophysicist

SL Functional Classification Physical Requirements

PD S, ST, BN, MF, SE, W.KC, C
2 OA, OL S, ST, BN, MF, SE, W, KC, C
Chemist
SL Functional Classification Physical Requirements

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

Sl Functional Classification Physical Requirements
a Blindness (B) H, SP, S, ST, W, MF, RW (in Braille/ software)

Low Vision (LV) H, SP, S, ST, W, MF, RW, SE (with appropriate aids)

b Deaf (D) SP, S, ST, W, MF, RW, SE
Hard of Hearing (HH) H (with appropriate aids), SP, S, ST, W, MF, RW, SE

c OA (One Arm affected ), OL (One leg affected), | H, SP, S, ST, W, MF, RW, SE
OLA (One arm and one leg affected), BL (Both
leg affected) , DW (Dwarfism), LC (Leprosy | [Mobility should not be affected. Persons should be
Cured), AAV (Acid Attack Victims) assessed with appropriate aids and appliances].

d SLD (except dyscalculia) H, SP, S, ST, W, MF, RW, SE, N

e Multiple Disability (MD) involve the following:-

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

H, SP, S, ST, W, MF, RW (for Blindness in
Braille/software), SE (for LV only)

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

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

e LV with HH

H (with appropriate aids), SP, S, ST, W, MF, RW, SE
(with appropriate aids)

e Locomotor disability (excluding muscular
dystrophy) with SLD i.e. OA with SLD, OL
with SLD, OAL with SLD, BL with SLD,
AAV with SLD, DW with SLD

H, SP, S, ST, W, MF, RW, SE, N
[Mobility should not be affected. Persons should be
assessed with appropriate aids and appliances].

e SLDwithLV

H, SP, S, ST, W, MF, RW, SE (with appropriate aids),
N

e SLD with HH

H (with appropriate aids), SP, S, ST, W, MF, RW, SE,
N

e Locomotor Disability (excluding muscular
dystrophy) with HH

H, SP, S, ST, W, MF, RW (for Blindness in
Braille/software), SE (for LV only)

Note: H- Hearing, SP- Speaking, S — Sitting, ST — Standing, W — Walking, MF — Manipulation by fingers, RW —
Reading & Writing, SE — Seeing, OA - One Arm affected, OL - One Leg affected, OLA - One Leg One Arm
affected, N- Numerical calculation ability, and BL - Both legs affected.

Appendix - V
Certificate regarding physical limitation in an examinee to write

This is to certify that, I have excaminaed Mr./MS./MIS..........cccovviiiiiinnnnnn. (name of the candidate with
benchmark disability), a person with ................c.oooi (nature and percentage of disability as mentioned
in the certificate of disability), S/o/D/o...........c.ccoevuinii. , a resident of
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(Village/District/State) and to state that he/she has physical limitation which hampers his/her writing capabilities
owing to his/her disability.

Signature
Chief Medical Officer/Civil Surgeon /
Medical Superintendent of a Government Healt Care Institution.

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

Appendix - VI

Letter of Undertaking for Using Own Scribe
(To be filled by the candidates online to the Commission)

Lo, , acandidate with........................... (name of the disability) appearing for the
...................... (name of the examination).................... bearing Roll No....................at ...........
(name of the centre) in the District ...................... e (name of the State). My qualification is

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

I do hereby undertake that his qualificationis ........................ In case, subsequently it is found that

his/her qualification is not as declared by the undersigned and is beyond my qualification, I shall forfeit my right
to the post and claims thereto.

(Signature of the candidates with Disability)
Place:

Date:
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