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T I—ygve 1
[PART I—SECTION 1]
[ (3&T HATTT ) BIghT) YR TWHR & HATA] SR STuaq =qrerd §RI SR )
$ farferae frrarel, farfrardt, st aon Woedt @ weifua stfergemmd)
[Notifications relating to Non-Statutory Rules, Regulations, Orders and

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

RECIRECIEEI D)
TS faeeft, famT 26 STa<t, 2018
. 8-I51/2018.—gafa, Ivre= faaw, 2018 F sraew a¥ fwaferfag S wrfd=t #r faforee @ar ¥ foro wreeafy #1
T TAT T&F 989 T&TH Fd &
1. =T . TET, STAEST, FOEE G, SRR
2. A uS ATey, Faw st (S aefvers), Sersst wrata, Frfwe, w2

2. T e fafaree #ar & forw Treeafa #7 gemres 94T 986 T8 (60 ST &7 o7fEd F: arer 989 & Faw 4 %
REERCIEREIUEINE]

ot weftor foraed
faere e srfgerdy

", 9-U5/2018.—31gufd, wora= feaw, 2018 & sraay 4¥ fAwforfaa St w1fdsl &1 deg+g #ar & fou
TITIHE HaT T&F T4 T H3d 2:-

1. oft =9 9Tg, ATEY, Fel T FLRMY, A, SETE

2. ot ey T ATy, BT ATeY, ST RN, GIEE, SIEE

3. oft srsw wrteAr, Iu-areftersh, Y=, FRRR qeaTay, ot

4. o TOR TEY, T2 ATEL, deald FREE, fagre, et

5. off uwwstia fig, g2 a1y, ¥ T SN, "eret, et

6. ot STRTIrATE THET ATE LA, AAT YS-|, AZHITATE Fex 1T HIERT, TS
7. o TETEEN, 32 ATEL, FT FREMY, AR, ST Ud FHIT

8. ot vt uH. ., sreflersh, IT-FREM, FT, FA

9. ot qUW. UA., HEAF Al U=-|, TsT TETIHE TUATHT HEATH, A
10.  +ff g f3adt, 32 aTeY, Feaid HNIY, 9047, 767 a9
1. T TS0 FHIY FTHEE, g2 ATEL, FRN RATAT, FAT, HeT T3
12.  off 5979 =9, ATET, Feald HIEEE, IS, TeT T2
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13. o7 ufersiey, atey, Feid RO, TTAL, HeT T2

14, ATadt FATETS FIET, ATEY, FRIT R, TTAT, TLT T4

15. o7 g¥IS FTHGEE TH1E, AR, AN Feaid HILE, AT

16.  =ff giter [Ra=it zaTet, IU-Tefteqsh, s ST, FIEE 3T GLUTHT JaT FHITad, HgTg

17.  off areeT o B3, gaa, IETET Feald HEE, 90y

18.  =ff ST U GUH, FAARTY, TATHT OIEAT FERMT, HETY

19.  +ff \Sfta HEIH AT, AT, FIeg e (ST FILEIE, HERTY

20. o7 oA fATeR fARETR, 2a9ETe, AHIEd! feald HIEY, HEg

21. o gAY Traw arge, AR, SmarE Feid wIEE, gy

22. ot A FaTEAER e, AT, AT FERE FRE, 7T

23.  +ft v stufeam, arsy, aftrqe e swrenme, aftrgw

24. ot quit g0TET, arey, e e, foem, dEe

25. ot e "igdt, ST-AgEE S, e #Rnm, §a3E, drgten

26. o foife A 921, AT, Aihel RN, Fedh, ArSTaT

27. ot AT TSI, HET g2 ATEY, 39 HILEIE, FHIGI0H, THAATS

28.  off UH. SFHEEEIH, HETHAF AT, Feald FREE, TAATHIGS, THAATS

29. =Y UR. 9¥EA, HEHEF A, IT FROER, ITHIAIH, THAATS

30. ot i TEEE, U=-| AT, 3T FROIE, =, TS

31. =T %. #Igd, Y& € AT, Tl FREIY, ST, TasTr

32. At . T, AT 2T ATEY, HeAld FIETE, AT, AT

33. T AT AT, FRRME AL, FILNEE U GLTHT a0, TATET

34. o1 . ST O, §F ATEY, FAT HEN, AT, AT

35. =T SwATT Aved, afvs sreftersws, e AR, FEAs, 3T Y69

36. ft Srerer FAW g, 37 S, e Fmme, fhsmar, 397 ywe

37. A foig area, g AT ATST, WYRT, I TIq

38. ot W gE g, S arey, e Ry, agasd, 39 989

2. T [ERIY AT 94T & {70 Gemercns HaT 9@ Y19 0 ST & At Fe arer =4t & =23 4(iii)
= dgd J&T9 T S1d 2l

of. weftor fergmed
farere s srfeeer
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T JATAg
% feeett, femi 21 97+, 2018
gitaferd s-aATi=® e qfas aitar, 2018

q. 4/1/2017 -1 — AT AT T | JAATIAF, TATAREE, AT (SIETTH, a9 =0T T4 F
TaT) ST T FHTET HATAT § FACS TAGEATL, (AT off) TG & TI I ALA & (7T T oA HaAT AR ZILT AT
AT ST ATAT GeAt T TR aEreAT it fHaaTaet Faaramor S ATaart & o e 6 St g |

(1) Fofy -1
G HATAT % HaZ FATAT AILA T AT TAAT H TH TLEAT T AL S AT T&1 T [5G0 T67 T &
T AT ATH : AT, qATTAHAE 7 TEma=sT
TE O
FATHH : @@ 10 : %. 56,100 - 1,77,500
GEL : (i) & /AT, FRT AATH gaT1 99 F 77w, 2010

(ii) AT STASATIF T JHITdhag qa1 99 ‘F =77, 2013
(iiil) FTEAT ST FaeAoT T\EEs "4y 998 % F=w, 2013
ZofT -11

FET A dTS, ST T AT HATAT, AT TLHL 1 Teh AT FATAT 8, H TH THAT 6 TIETH H 9L A
Tl T T FEawor =7 T 8-

g T ATH : FHIY AT (FATF )

TE : g w
EGREID] ;o 10 : %.56,100 - 1,77,500
4T (i) FET A qTE, FAT ST FATO

2) F¥rAT ITFT AT AT, TATTAHAE, THEAAS A TALAATHT TaT I FI9 g THAT < T 3
e a8 =0 dae | TgT T T T AT [FFAT TAT T A1 FAT AN il SATELAAT T AL a0l [ASATH 6 ATAE Teh
gl | Srreft o forfaa ater Siior T &1 21 o7 o a7 AT 1 s[asiTiash 99eq § sEasrish, qAifaHiag, I Y
STAGEATT T&1 92 T4 gq (9= B36ar ST g, # fAwga sraed w4 # qegar Faa 9 a5 srasas fGawr se=qa #3
Eul
9w e (i) Sftea grT fAaega srees yod | q9iE I adaaret § aiadaaiads we daeft B ot s o
HATTRT ZILT &ATH gl (23T SATUAT |

AT & (i) ARAT EAATAE FAAT, G HATAT 6 JAATAE, TATAHEgE 3T AT TAT Feald gl Ale, A
THTET HATAT & HYg ‘F AT § HA8 TAAATT (FATAF &T) F GG % o0 aredqa § Faqr gH1 3946 77
I G Tl AT § qerTs 75 adraqre aor RiReat i @ear & Jqa & 981 & forw srafeq fBrar smom

o e (iii) 2 T STtEart # sfaw =t #§ R’ X Fi4ts Ta-qRAE! F Fwg THT ST g1 &Y 39 H
Feseh XRAT ETelT T8 ST a7 §aTe TN | 39 @rett (Xl & a¥ras §edT vt Sqqieh g1 TaTT Hd HT
AL T | ATIEH GAT § AT THIT IFHGAT il HISEIT o6 HI0T GTAT a4 75 (hAT I ST a9 | AT
o ST ST
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(3) WA AT HAEAT H JAATAH, TAIAHIAE ST THAAT AT T HATIT HATAT & Fex 1 d oA are H
g ‘F HAT § F g JAase ! (FATIH &) TEeAT & TROTH & AT 9 T3 S aredt (KRl i STar=a §edr ST
T ST TR Arfew § Afdse 6 St | s ol F o giea/etigta s qEstas qaee § qase,
AR 3T THEAS T T HA1e9 HATAT F T F GaT § FHAg TAGAAT (FATF &) I& § qgi=a e,
Fqg T SAertaat, w7 et Afvrt Jar d=wms fasr &oft % Seiearl & aeaor g g Haita w9 6

ST
(4)
(5
(6)
()

(8)

ITAFT AT o TROMH % ST 9 FAAd ST TG T EATe & & TZe19 Fha1 S|
ATART ZIXT A GLTeT 34 et & qieforee-1 & et Ofa & s i st

TAT T SAIY Fgl AT, T AART Zra7 At o srowm (S & s g gf=a fam @)
FIE ITHIEATE T 4l:

(%)
(@)
()
(=)
(®)

STEd T AT g, AT
AT T IST BT, AT

ST T ISAT &1, AT

T | #9919 & 3302 & 01 S9a<, 1962 & 98 AT AT ga faeadt erorref 21, am

Td # Tt aTe % 22re & qriedr, a|t, wiesh, i, ST, g T 57 deradr, @i

STTRTET 9T AT ST, HaTat, SY, AT a7 Gaaam & yase #T a@r g gad: aeaig

ZT<h gl |

FIOd ITAFT AW (@), (M), (F) X (F) & Haferd IFEardd A 1L § qrar THO-97 &1 6T
|

g‘@rW%Wﬁwwm&w@ﬁﬁwﬁﬁ&rﬁmmw%ﬁﬁﬁﬁgﬁﬁ

TEATE A THT AT ST FHaT § FT ARG AR FIT 3H AG9AF ITAAT THI-TF AT 2 247
TAT T |

ATy =T

(%)

(@)

XA O3, @ HATAT & Hag HATed, AT qAATEF G969 § qaASAT9H, TAIAhag AT
AT (Fg F) Tal & o airer aatoa 6 S ater a9 % S9a<t 478 A 9get g i
AqH 21 a9 & 21 7 g, Thq 32 a9 &7 7 gaTr g1 (7A7q 01 T4y, 2018 ) AT IHHT ST+
02 SIa<T, 1986 & & 4T 01 S=a<t 1997 F T9=ATT T ol &l

S HETEA HATAT F ATTET FATAT, Fraid oA AIE § HAS TAGAATHT (FATIF 1) THE ‘F
&l % ForT adeT st o ST aver a9 & Sasy "Ig Sl Tgelt ariig aAqiq 01 Sady, 2018 Fr
ATH 21 TG FT g1 T af, g 35 a9 T T g gl (rATq A¥AT &7 S/ 2 S[a<r, 1983 ¥ 03
AT 1 FaT, 1997 % T2 T g 211

FIAT T & IFHIEATT Tg EATHT FL o [ F ITgaa 92 foEe o0 F sees w2 | 8, & forw sy e

()

Teeft ATESl F T FA G |
Tfe FrE FHATT G= afvrg Fwiawa-1 7 B fFanr & [t g aar $aw-2 9§ afia a9sT 131t 5
T A F2ar g, a7 S A8l °§ FAL A |97 | ATwas 7 quf hf ge & St |

FiTH-1

FlAH-2

T %ﬁaﬁﬁw (i) sﬁmﬁ—cﬁw:%,

(ii) THITAREE 998 'F
(iii) A 99g &

FRIT A AT

(i) FAtS TAAAHT T4 ‘F
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(%) fafea (Sudea) Fodt g =T # e ge & st
(i) T IFEar Sqg=a a4 STTE=a SAS1id & gl, T ATTHaw 5 a9 TH

(ii) a7 gt ITfa & I IFfEarl ®1 ATSwan 3 a9 d, ST UH SFHEATL & [ofT TN ALET HT I 6
e

(iii) UH SFHIEATE & AT | foregie 01 S9a<1,1980 & 31 fawaw, 1989 T Fif FwraTarer = 14T AT&Torqar
ST UA sheHT TrsT | s 3T g, v srfernaw 5 A e |

(iv) T T o AT Y | AT STTed & H DIl HLATS o I (A3 g0 TAT THH TOMH Fa&q [T
T TET HAT % FHITHHI 6 ATAA H ATTHTH 5 a7 |

(v) 5 s Gt (FHTe wTeq At TAT AATAdRTeA T FHILT UTCq SATERIAL, ATATTHTATT HaT
FHII, TCTRIATT AT FHILT T ATARIAT Higd) 7 Tgel 99a<T, 2018 TF FH & FH 5 TY #hl F4aT
AT SIY ST (i) FETATE AT AATAT F AT IT F@red AT (if) T Far § gu o To=rar 2w (iii) sreraar

% FHTLOT FIAHFT T FI6T 37 HIL0T F FIAHFT T 2T FT AT FHILU T FIAFTA F THTIT I FIEAAFT g0 5
(T 7 off afeafoT & Seewr FEwe agelt Sadt, 2018 & UF a4 & ia¥ T 3T g) 34 HIHT §

ATIFIH 5 99 IF |

(vi) SATITARTATT FHIIA TR /ACTHRTATT AT FHIET T ATERTAT 6 ATHS H ATEHAT 5 T H¥
STfS srafer ageft sTadT, 2018 % I ¥ off g =i ot fAgfs 5 ad & srfers agrs v g g e+
AT | AT HATAT UF THTU-TF T a1 g Fo6 7 Frfaer Tenme  forw sraes w2 96 & 991 999 g+
u¥ fAfeh T 9= ITeq F T A & q 19 A1 F AI1eH q¥ Ivg HIATTE | Had FohaT STOAIT |

(viiy (31 sterar oiw A gemar , (@) afew ofw g g9 ® F5A1E gt g (7) = fasairar, R siatd uw-
HiEqeH =T, S BT AT F8, FAT9, 97 g9 & =g of vefta g (3) snfesw ifgs e,
g # fafere faertrar o amtaes 01 () o § 3 % srehie faaivaret & g ==t § 7 ag feaiar,
S siaeta afe-sfgar g, & araal | Afgwan 10 a9 aF

fooqoft-(i) s StTfa/sasia 397 o= FasEt sifa & "@&faq Seiean s 9w 8(F) * gl @i T4 s[aqd di=l,
TEY FAT FHT H Aferare FL AT TAT () Hear v 7 goman, (9) afaw e g qa9 & #fare 2 &
(#) = e, e siava wwr-afeass g, 3 A @ g9, e, s gaa & fifed s geft
ZEwE (3) snfesw atfas i, draa & Ao ferimar siw amtas a0 (3) o § T % aefiq fagimare &
T AR § 7 ag feaaimar, S siavta afe-stedr §, safoat srfe 6 aoft & s &, a1 Sfori 3 siasta
AT ATAT F= AT AT HHT e qTeq FIA % g il

fooqoft-(ii) qa@ f\® e8 37 AT 9T AR AT g F9T-99T 92 T4T Gfed saqa = (e @ar §
TS 74T 92) 7w 1979 % A1 @@ af+e & &9 § qfvarug B Jmar g |

fooqoft-(jii) e aTeq STfErERTRAT/AeahTetia JaT FHIAT T ATARIAT Figd U qaqd S+ q9T FHIAT ATt

afed UH S[aYd df s TAqT FHI ATHRET ST Fad & TqUd T FATFT gU 8, Sre (7A7 8(F)(v) TAT (Vi) F
AT o AT | e Tal &t Srus |

fooqoft- (iv) ST M= 8()( vi) F Saia oY § Fe & ST F ATaS(E SaHTE (AT SFHTaart & =fh gq a«ft am=r
HTAT ST & ag (ACHTT AT AFreaar Iaerrdt S| ff §raer gn) geT ariifesd qie & 978 qeanre gy
F9HTH feeair SeEant F fore sreteq wefaa fasiast & fou fGfgg arife g AT ameEt &
FTATSAT T T FLAT & |
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T T TS FAGEATH HT GIS FT A HHAT H F5 AT Fe Tl &f 1 daha i)

AN 9 S+ T qTEG HIEAT § ST Afgherar a1 qreatyss fEemea grea & yamr-aa § et ad Feafamme
T AfeHre™ & qHEwer A T SHTo-97 Foheft freafaemers g sefera 8dpaa & dfSmemst § a5 it 75 g1 a7 39
I &1 TAeatamme & aqtea wfeerrT grer 9T f&Far 37 g1 1 ST WA SsadY Jreatasd it T AT THehe
IAIT T T & a8 SoaqL ATEA o TUEAT AT THEHET TLHEAT 6 THT-T Fl STTHTO/FATTIT T & FT qha T 2l

A F HEYg H FE AT TEATAS TAT STHTAT, TTH-0F, T 0 a1 F afderdl & 9req S0 g6l Fe 352w
AT 51 gl

AR F TH TN | AU gU AN GAMA/I=AAL AT T TLEAT THTO-T ATHFATL 6 S STAFA dAhiodsh THTIT-
T FRAfT 2l

fooquft-(1)  Swfiear 7g eam v T ST Svteare it ST SeF it T i TR FT SR SEh Ardad T7 TEd

FIA AT ATG HT A FALH/IoAAL THAT THTU-T H AT FHFET TLHAT THTT-T7 H TS g AT 6% d18 IHH
afvadd & T g 9% S A= orar T qgi (a1 S|

fooquft-(2)  Swftear ag ot 91e w2 & 6 39 grer FRET adter # yaer F forw <F WS 9w T I UF 9 o § 7S Y
T o AT IHH ATANT gIT Fohelt ara st arear | Foret oft reor & afvade e &t srqafa a@ gem

9w eare (i) o SHEar & SUTEa FFw 8(T) & siavia o HHT § ge & AT airer § qaer f&Ar = 2r, 39t
ITHIEATI T2 ¥ &f STUIT I SATaaT T3 T o 918 dg TLEAT § Tgof T TLHeAT & % 912 997 § AN 97 @
AT & AIAT FATH/FETGT G0 I HAT0 qHATCT F &f ATl gl Fohq raad e % 18 JfQ I8! |9ar a1
T H Fedl gl FAT g af ag T a1 LTl
(ii) ST ITHTEATE T FAATT FT AT STAIT T Toqq F o & A2 el =7 A/wraiad &l et af
STAT § 98 S9 TE(TR) gq fAania ey "@adt fama o g § aftafoa g &1 9= gem S

T A TATATALOT 7 B 92 T 90 o ST STaad 97 fafeaq srqerar af2a 396 g @A g snifua
2 fear T g

(9) ATH SreAfors AT

() AT qEASATTE FIeAT | AT 99 F F for
TRT | %% 7 7 fFend #ea & B wrE grr e Seafaemey staar @92 5 R s g
e dfersd deae fAeafEena aqam aanr afg=aw, 1956 (1956 FT 3) it gT 3 & sfaid AT

Feafaemes & =1 # =ifug et dfers deoar 9 qEs=s @Em 71 gese a7 aqugesa sas ar
SIS AT G AT AT S AT AT ! a1 a7 IAT @A {7 @976 Y6e+ a1 are
s & T8 & Tema A7 Yoy R a7 Yo Seauor 7 GRETI 7 qaAT«s St a1
ST STr=nTrent § "Tees f3ft &t 21, 911 ghn

(i) T qEsTE # qetfastag 99g F & forg
IHTEaR SE 9T # #98 97 57 fFgmaea & T F1a g st GreafEemas staar et
A AN ATATH, 1956 F Fqq A== fAeata=nag & =7 & =Arivq et foreror deam & wifaehr a7

AT AT T ATTTHT AT FHATHRT (AT TATIAhRT) AT ATLFT AT AT AT AT, ATILHT
AT (TheranT) H THUEET F2 fo@T arn |

(i) ATTIT TAATAE FAGAT | THEAAST T8 ‘F % o0
SFftEar fSe wa # "892 a1 a7 fFge wavee & Gt we grr wertua Geatarmes ar Feataemeas
FRTT AT ATATH, 1956 (1956 FT 3) FiT &1 3 F Sfaia AIud ATAE fAeafaames ¥ FHer (Tam9)
T “TTATZE FIHET (ATILFT THTAF) IT UATAT oo Hieee! (FRresraumens @) § THUEHT F2 o 2
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(iv) FerT g a1E | HAs Tagfas= T (I 81 ) 998 ‘F % fow

(F) oreefl F AT § #9277 A g "vee & Rt Fwa g st ReataEmes ar FatEemes
AR AN aAterfeaw, 1956 (1956 1 3) it &<T 3 & siaua =ud A\g faeafazmas & e
FAAT AITATTE GIASATH AT FHET qFas= # S rashia =t w2 foram gn
(@) wTear aTe AeataEmes 8 Safas § S B3
Tre: Hag fAwa § "reex f=3f1 &1 ared /regar areq Reafasmes & srae & a1g S rasa) B § § S g &r
YT sl AT FT BT ATg A THIHT TTSIHT &1 FTAT Tl o+F TSI |
(F) ST STHIEETE ST I9aq afura @i (i) 7 (iv) ¥ Afafdee =ae afes Trgar #F sifaw adter 7 gfrafea gu
g o ST & 9% 9 §9q a9 i 9T § qEAterd gie o o aTe g1 Srus, At Svg 9rTH S gaer
TEl &1 TS g, AT aeAr § w9 & forw smaed ¥ gd g o UH Rufa § §wd av i airer § T 9w
FATAH FIIT < T A0 (i) # (iv) @ § Afafdee =aw afers Traar wra w2 & deqefia grm
(@) =9 fEaw el S avreff 7 =9 e § ffea sgwar yrea 981 it 8 Sanr 39 ar =i w5 gt g
FIOT IAT AT FEATAT AT FATIOIT TLHEATT I 107 T &1 ATART & FAAwqae adrer s & [ a7 F2
FrAT 7 areAT # wAer 3 AT S gwar g
(M) TH IFHIEEATT S SATAT A5H &, AT 39 919 I9gaa @t (i), (i) 747 (i) § FfAfEee aree Bt Bl
el Rreafaemes #1 g1, ™e awar 7 wftwa ya= & gr, &7 ff SraRr gy =9 9T § v o ar
THAT E |
(10) @Y IFHTEAR T AN F Arfed § fAfgad ek F7 WA aed HAT A0l

(11) = FdT IFHEaTT ST 98 & &7 TEhTT AR | ATHREHF AT (I 3¢ FHATT | Ta¢ S A7 st gfea & ar
FT TATIAT FHATIAT T ST ATAS T ITHT H FALT & Ivg Ag a9 (FSTEERT) Tqd F:AT g0 o I=gia forfaad &9 &
AT FHTATAR/FATIT % T A7 gi=a w2 a7 g & gl 39 9drer & forg sraes fFFar g

ITHIEATI il €T TEAT ATRU o TTE ATART il 36 (FATFAT & 370 S TLHAT o (10 ATAGT FHeed/THAT § 957 & dael
T AT Tehd U HIE T THedT € TT ST ATGGA LUHT T THdT gl IHehT SFHEAT TF T ST Tt 2

(12)  oreT ¥ 9o ¥ forw STeaTY & ArdaET TS FT TR LA aUT I AT AT TATAAT 6 a1¢ § AR 67 A orr
Sfaw g |
TLAT § AT Fild ATl SFHIGATT T AT FT o 1o F TUHAT | TAL I o o1 qrrar &t a+@t o T F:3d 5 | Tt

39 aft w2, e forw s F 372 waer foa § srafa ferfaa oftear aam srerenme alteT § SeRT Saer QUi Sfead g

TAT I YT ar=rar &t ordi & QT T 92 rerid g Jfe forfad oitedr aam ararere 930&T F 989 a1 918 |
TATIT A 9T T TTAT STAT ¢ T F ITaT & fohegl ord] 0 T Tai FLd qT AN 1T 90T & for Ieht Swieant ¥
T T SATUAT |

(13)  Toreft oft SvftaaTe &1 9dreAT § 99 I A8t da AT ST T T T IHh AT AR FT T4 THTT-95 7 27 |
(14) 5= serefiseizar -
(i)  TRET T o ST st tiaT/STHIRaT & o'W wreq AT g srear

(i) AT SEAHRT TEEAT & 7 TAAT

(i) RET sr=x =af<F | gEH Y F w1 FAT 8§ Fqar

(iv) SISt TSt a7 U gFarest T&qd o0 &, ™A T2nrd S3aae g1 or9ar
(v) & FFaea fau gt srorat et aecaqut @ &t fegam 2, seermEt
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(19)

(vi)
(vii)
(viii)
(ix)
(x)

(xi)

(xii)

(xiii)

THAT | IFHTEATT & gae § et srfaafea 2 srqf=a aveet &1 gger fomm g sremEt
LT % I A= FTe FT TN 63T BT 3rar

IAL-qeaTaAl H AEMT aTd fordT g7 S 3 srecfier AToT H ST7a1 79 e it gi o77ar
qreT qad | fReT AT T geae AT g srrat

TEeT T Torw s g e wd=iert v aver fRar 2 srear st T s oy g age=E @y
EPEIN

TITEAT % I JIAT2A B9 (AT T Ta= A% gr 741 47 8r), TSI AT FhuET T THL FT Torae (e STHTIT
a1 T T ST Fe arer RaTeE A1 U9 e SET wiE TS HISAT, THIE a9 TeATi] AT FHLT AT LT
fRar=a 71 T o7 ITFT AT HAW T F €T H TAN 60 T el ATAT FI5 =T HATed ITHLIT, AT TG
FT g AT AT, TANT L g0 AT SATTh TTE qTAT 9T &I FATaT

Tfe srerdT It adtear # orf¥er g o waed waer wHTor o # fRF W srqaent & B oft v @
AL FILAT & AT

A @i H Sfeatad a9t srrar et o &1 &1 Fed &7 93 641 g1 A1 F &0 St BT gr o st |t
et 31 39 ux sarter st (FRieer TTeeargere) ST ST 9T g 3 a1 &t 39

(F) ST FIRT I 94T 7 ok forg a7 SwtEa g | 930 o1 s sgar ST #ehaT g a 9T Sear
(@) IH T orqaT ooy srafer & for

(i) ST gy ofF ST ATt It srE 5ae o

(i) T HTRTT G A et T T ST | At T S 2 i

(M) A 98 AR F AANd A F g HATHRIA H g af 3°h (awg IudFd FEHl F el srqemaare®
FAATE! 6T ST Tl g | FAT 36 A7 F el &1 onfeq aa a 7 7@l At ATt 5 a6 -

(i) SHiEar =q 999 | s ofed Tvamaad a7 ATe, SH Tqd Hid & (a9 7 (<37 47 &f

(i) SwtEar g AT awg ST § a2 FiE sremass yeqa BFar @ g a1 59 92 o= 1 B
AT E I

ST IFftEaTe forfad adeT § s gy srodt faaer o2 Ry iia =aaw &% 9req T oq 8, Sve oAl<hed THET &

o JreTeRe & T gAmET ST | 9eeq Af) AT F RAEaigEr 9T 6§ e Y Aqgia Al /AT
STl v e awnt & foro speferg ff=pat 1 92 & foro =9 o & Swfiea gt 9@ § saihed T80 &
T ATeATeRTE B Tel 41T ST Hohdl T ST ST €T H e Ih< A Twhed TLET & [olT ATATRIT g T a6l & |

(16)

(i)

TTEATERTL & TIATT TLAT | TAH SFHIGATT &l SAaH & | T&T 0 TT T i 6 AL 9T AT FIT
ITHIEAT &l AAATHT | Aaeqd AT ST | TeqeaTd AN AT T&1 9% SFHIGaT il STeHET 8q
TITEAT 3 3 F ATITT T T S Aol AT [Xhal "6 § AgH i (AT a2 | 9HT dAeh A5
FgaruarT) et Fwam srefera Rt o .91, .99, i . i, a9t & sreferg avt & forw w3 s
Freft sreferd RfRAT & Sas § AT 9197 Ted HT9F § e < 99T gl

Fora o srqgf=a Sfa, g Sasrta a9 o= fOeET a1 | gafdq setea g adter & fet
TAT O qTAAT AT 949 HiFae | et A T S AT a1 ge #7 ST 95t AT g 397 9 S iEan |
ATART ZIT ATH Agd J9H 6 A I FFET & TF 970 70 2, & arareg 9ot i Rieat & Gwg
sreeifaa foram st (st serefera Rfvea) Tom Se8 e sifa, sgi~a Sesfa aor o e a1
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S T wrHer g1, % fore srefera Rftrat & srqeifea 921 foram Srom, ver 99 9% 981 o o e 9
T A & Fore T fRaei/faa=at & siavia semfea Rixeat % foeg sqeifaa BT smar

(i) T seterd fofxrat 9w At gq seiteared & et F3t #7 e o Tad gU dAed AT9H] & ST HF FT
GETIER

(17)  d=wm R Sefeard gq afera Rt & 9w & fow S adeT & a4 a0 9 aanT & Fewaar
gt sEar T & ge & STt gurte afe d=wmes e sefiear &1 anT gy | aqgied Jd, aqaied
ST TT o fUege avl & SFdieand gq Meifd sgar Ta¢ % Suferd edr § a1 TRAAT 9 F99 gial g af ST
g Tt Taw uv srfafea s=mm fRerr swfteart stafa 3a forw srefera Rfra it wwear & srfere fi sraerEr agt it
STUAAT |

(18) oA IFHIEATT &l TLHATHA il GaAT o8 =T 7 &7 g T & JIrusft saar [oiT ranT &89 H3M i AT
ITH THATES F d1L H Fils T AT qgl HT |

(19)  9reAT ® 979 Bl S AT 7 gf Age 7 st 981 et Srar g 39 o smaeas g & awwe a5 @ g
AFAITFHATTATE = F | TH a1d F QS 7 g1 A0 [ IFHEa 7 A oY [@ga afers Jraar oiw i srg T
e Tft TR | 9% 70T e AT g

(20)  IwftEETE T ATEREE ST qTTE g TEEd g A0 Y WA AT TAT ATAE 9 T2t g1 A0 o
g HATT TAT & ATAHLT F & H T FHeied| I HAAATIEF 7 (997 970 | {2t a7 i srfeerd g s oft qraer
gr, [eifa fFfemr o  are et seiear & an & 98 90r Srar § 6 98 39 sroerett & Q20 Tgi H2aT § af el

i< &1 & SITUI 7 9T & ST 9 S aH T 9% FUd U T STHIEAT & 39 9% % (o7 AT 79T 396
ST TATIAT &1 TqT o o forg f=fercar adreqor sweamr safera grm | Ftwar oitar & Fawr =9 FammEsr &

giforee-Il # & 7 8| S¥Ea &1 MfEher s & a9 gatea ST e wr afewa et srEr a3 Srar |
HTHAT 2T, FIT Maia g sErare w1 g 58 afeswa = & a0 9 # sifehd 2 3eftaan &1 gi=a Bhar S |
Tre: e & 9= % forw swieant #i 91 & A1t g 5 90eT § w399 F O srEeT w3 ¥ 92 [Hiae g6 w7 w
el FfheaT StferaT & T3 =T STi= Fear of | IFHiearl &1 s & gger oM staedy qirersti & [T R 396
=T & FAEr & 7 atferee-ll § 3w 7u g | FFAnT gu saad afHat # 98 FOw i sTersdi F aqE Tl H ge &t
ST

(21)  sS=uTH =T safrat w1 39 foro smefera Rfeat o= feeme o s % forg seeft srerwar =retta wfaera (40%)
7 IFE ATYF AT ATRU | TATA UH Ifeardl ¥ AeAfoiad sraeds sTyensi/aaars e gerd Ifeawrd saia
STTUHEATS & AT ZIT Saferd §ar § wa & foru et foram sroam, @ e & oot it STosir |

FE TR srerTy
1. ©wqUE (MF) FET DA (It &) g Aearfed e s arer wrd
2. drdt (PP) 9T TAT gh GIT (ohT ST 3Tl 1
3. u«(AL) ISTHRT TR0 ST aTer T
4. FHT (KC) e & d d5HT TAT HISTT FIT (/T T AT 7
5. iua (BN) HAFHHY T A AT F1
6. ©H(S) JoHT (A= AT FET TX) T ST arer w1
7. THE (ST) gE BT (hU ST aTer il

8. =g (W) Fd g T ST aTer
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9. THE (SE) T R ST AT
10. T= (H) FAH/ATART T ST ATl FTH

1. AT Teeg (RW) U@ JoT fera®e o ST ater 1
Tt FATeH/aTaT T ATATSA % ATET Irg ATHAT H HIATHE AR (AFArorad § & T JT ATeF g |

FIATCHSE AT
BN F

1. o= (BL) T O GO AR qore T2}

2. i (BA) T SIS " F) FdT TEA
q)  gEE T ghadr

3. dueu (BLA) =M1 A¥ QM1 qSATU QT

4. HAUA(OL)  UF AT @A (77 AT A7) F)  gEA A
q)  gEE T gdadr
) uetEE

5. T (OA) T ST @S (I7E AT ATE ) q) T T
¥)  UEE A gdedr
) ILCIEED

6. U= (OH) Ted 15 TAT Fiog (3 AT HF Tal ad)
7.  UHESsAE (MW) HiFaeft gaaar aor e arif agaafe

8. dt(B) BEEIGH
9. T (PB) ATTAF AAGI
10. (D) CIEES

11. 9=t (PD) ifor afere

(22) Tt ot STHTATT T FHET Haeft AEAr T ATH, IET AT H HF TLHIL G AT A FHaTT Faelt =1 o
arrfarer fore st w7 Y faenm | 3ty # swftear aftafed q-amfaes sie gasm ofar § e sraga-oa § 78 S
Fear g T ag arer= it & 9afaq g Tq FreAiaL § TAAT AU AT AT AT H qToaiel Heed o (oI SN & forgar g ar
ATTT IEF TH THL F AU il TATHIT Tl BT | S50 e <1 =atonal & fore aa fBgid 1 e B S |

BT ITAFT (HETd T AT T F SquTad (a1 S, 62 off F@ U7 719 21 9d & o et aarg-faer =
Sfera aaTal it ot g1 § o He F F Hae H qEhT AgEar Sl R S A7 IFHIEAT g1 SATaE -0 ST
A I ARG % S 3 A F AT iq< F 1) | UH ATHAT |, HHETT H T | Arferg Aot § afiafad s daeft
AL I ATART T AIYE % AreT 9¥ Fo=me T Sroam) ot 1 aferar & g et Seiean & d=9re @i g
*F GIU HTHA § IFHIGA &l UH A7+ TEdqrast Toqd Hed giil, e =0 727 #71 oo g1 % a8 "enfaa fwasme
srferfaaw, 2016 F aTa TATAATOT 40% FTAAT THH AT (AFAREr § I §, T 3H d=ATh fawanmar =il &
AN ATTEAV T ATH TTH &1 Toh, T 1o FaA[d STHIEAT AREATAT J-AATAE A AT a20&T & 77 21 F aqaw

AT, TATAHAE, THTAAST 3T FAY AAGEAATT (AT &) AT o o7 =11 a1 2
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srafs Suad fogia &1 ame &9 & qre far o, e ot = 09 /e g1 a9 2, e T aqe few
sefera sqaral At Rt off gt § onfaer e qaedt g AtegEaT St R e ST SeiEan g sraed-ad ST
FA AT ATE F GHA F S ATST ggq Aq¥(2-3 Hgld) N &l | UH HTHAT H, FHETT & AT F Aierd a9 |
afvafae wed daeft Sre 9T AT g 4iE & e 9 A= o S

(23) @S, A ST/ TT T /0. g AATERTTHAT F T Iqey A n/fATET F A1 F Togh SFHIGA Ig gt
< & 7 Memmaet/afen § @R 9T F aqaw UF aeeu/Ramaa & g6 g STdFT ardi/Aited ¥ g9y Fawmast §

30 1T gy F AgE SEEAT F 919 o9 319 % 99 A9 § AT e § Aaeqs THIT 9 HISE g1 ATGT AT 37
THTOT U1 Arerae STHT i3 i etfag ara (sifaw f@7f) & agar f ardiw sifea gt =R )

(24) FE=AtEe
(F) U =an g fEarg 71 Barg ey T g S stfaa afq/act g a g =
(@) Stfad afd/aet & vga gu, et & fEarg a7 farg sqay T g, v ag q&r & g & oo o 98 /mr
STTUATT |

Tiq AT FET IR T G1d ° qqee &f A0 fF vEr fGarg vE safte qur fGarg ® @ 9 9w ang g ard
FAREF FIT F AL TATHA g ST THT F3A 6 o0 o7 Freor oft giar Fh =t frea fem a g &
GETIES

(25) =9 UETeAT % AW F O qGT F HEG H AAT AT AT W@t g SAHT "@tereq fagwor afforee-|l # fagr = gl

ST U, ATIF
IBEGET

qf¥forse-1
1. ot fAvafarfd FrsergaT st i ST
ATT- | ffortaT sq=eg 2 § afra faoet § frfa whem
TWT- 11 OF sreafat gl stferman 200 & Srea 0 &, T ST g7 saihed I3e0r gq Aarerehe & forg
FEATAT ST HHAT B

2. AT AT T H AT, GATARAE, THEAS, FHE F AT H11 T I a1 § STAGASAT1, THE F TGl %
o feaforfea fawat & forfera e st it o

[EER srafer EIPEREIEED

1 |THT SIS (et SfE % ) 35 100
ZofY- I sfasTT og % forg

2. T T 3 200

3. A= 9uT 1| 35 200

4. s O ) 35 200
Uit || ; eTfasiag 98 % forg

2. et 9T | 3He 200

3. ifasht T9T 1 3Hc 200
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4. ST 99 11 3He 200
SUTT-111; THTEAAS 92 % o0

2. THPH A7 | 3 200
3. THET 9T 1| 35 200
4. THER 99T 11| 3 w5 200

A1V -FHAts FAgasT=T 98 & forw

2. fas 99T | 3He 200
3. gfasT 9uT | 3He 200
4. AT T2 111 3He 200

fooquft-1 « U sreredT ST gesT, quEifases, s & w#fats Sasfas= 9@l 9% 999 & fow gfaafEr % €, 5w
STAFATTATE TAF AT F FHeT I T FLATAT il TLHAT T T

fooquft-11: s s wfaes Sesfas, aET et % foro after 3 w7 sfoarREt i sugaa afta 9oft | sfw IV % a8er
ForTw o FAT ot T adeT a1 g

fooquft-111: af= A srereff S A=, qeifasas, TEEae i ffqes SagEaet aat & oo Swja afta fofaa afear
= foru et U= a7 srfare Tomo=At it aXeT 981 T q1aT @ 97 SHeRl A TIAT HEEd gr St S I g for u it
forfaa odtear &1 geaiee i et ff 3zea % for smefera 9= T strosm)

3. T vt it adreAr e (FEy) €7 7 T S

4. T T9AIAT *F IJea< AUt # o g1 o= st # & e fhu S

5. TTEAT T T AT TISTHH 38 ATEAT 6 TILACE-| § FT9TT ATHTL ZI T

6. IFEATT & T-TA1 % 3% &g fora Arfeu | Fft «ff aRfeafs & 5= s formaw % forg Bt s ==t &t sgrar
o T AT ARl & STust | vty giearfad SeEat i S A9 | qqae § 9T yHieashg g § 7ifET € &

gl 30l Tg AAHAAT, Il HIA-ACITET &AHAT (@) (FTATH 40% AATAT) FHl TATAT FLAT 8, UH ITHIZATI I TR
(¥ o STTAT AN G TG Th15d) o il STAfd gl |

FraTte SFHEaTl a9T 39 ITHIGATl &1 S 9o § JaH g TIT THRTwhT qarara F 9f2q g =¥ Jgt 39t
Tg AFTSAT, ITh! FA-TASITET dHAT (@) (AR 40% FAATAT) FH TATET Fdl 6, Ire Tod® we # 20 foqe #r
srfarfs \a oft for sromm

7. s g=fT &7 IEeAT ®§ WeAT F I AU gEATd H gl o givt, et oft fRufa § 378 s foru 3caw femaer amer i gfarem #ir
A ta w2 <t S
8. SATANT &l AT TLNATSN F AgFh e (LT L AT ([AARTTARIL gTT|

9. T faw=t it adtearslt § =[AaH 9real # TATA, T Ica< forae & forw srfemm faar srom)
10. TeFTIAT H TATHAF AT 37T ATT F forg #redt agfa & sramrs Srusth|
11, FAETIAT T TeAT F Icaq¥ ATLATT 3ol T ATUCETRT H ad g1 (34 — 1,2,3,4.._.31)|
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12. syt &1 a2eT § Wi % Sca¥ 3 forw aed=fora wifhe Forsgores A1 ofiv YT e st srqafa gt aieT grer
H FeFee? ddad T AgAfa T2
13. ATATRTY/Fhed TEe0T: v2fT T HTATRTE ATTRT FIT T5T a1 FRT TFaT TS| SreATehTe 7 3297 sremedt ff
s, qHTfaRiaE, Taas oY Fats FAqfaser 9ql 9 TRIAT S 90d FIAT gl FAhed THAT § sl Hi qqed
FHAT, TgAI A difg® SEET ud o= aarrs I, SAagiih SqIanl o Jides AT difds &aar, e @
TATACST 3T 37 IAT hileg G HT TG F2 % Featwa q¥ =9 eqre fam stroam)

AT

T 3T qTSTETHRAT
Tft =T Aot & forw amT=T SRS &1 Teq9T sfaard g ofiT o wax et s warae &t srferq St & e
g A, qeifadl, e o 99 gfase @uat § goas F 9 Jfqad geaa g S v g F B
Freafammes £ vauest 3T F I g S Tom o AT 97 et it worsw v i 7ifersd ST i S
F4 % foro Je FBFFu s

el oft foromr & 1 s ot wEt gnm
HTHT ST : 100 3F
v T S # UF sfera ey foraar g o Jed ITehr s i 7 ST eal & SUANT i S+ & o a=qry
STURT
AT — 37 9 - | : 200 3F
GE & YATHT (AT TAT GGL HA&A

o= : A, &, JEHia SFLT, THhE T9T 97 ; S-TH1< : ST &l S[fHET U=, dasid Ua aigsiid ad %
FEH, TAELONT AT AT FEh TAT 9 THT F TAART ; AAToGIT TOHATU TR, FI¥EA, Tagd, JTI&q0
IATE ST Ha&T - TTEEA, Y, 32 TUET ; RATEaArT  IAhT qoramo. J1 faswm, feaeara uv 9t aiRamd ; /et o
ATATE RO STTATE TOTTeAT, Fedsh TUradT, AT AT I e, TaT I hf Feary, afags ud e ; qensias
FIEHI T IR -IHT © Fa1q, Ter, AT 7 adg o 991 ; Jafaadias Tid & Jrhas g4 ; Ta7g 99
Sea s afaae, sroaTg srerrae, dor qHE A, Te A1 § Sa-A@rd Yo ;S qadh edias s At
=TT & &= Ter-ates gy, o owm, fee St aur et et § SquanT, 9d w1 g Has
EEIGH ElEIRERIMRC R L K

FeIa Jaehrg e - spored, ga7 S9dt &9 T9T 99 ; g7 Gaar "eArze & AT wefi qUT HaEt quhd ; qrEe
TR T&TIt — HaT, 9, S AT AqEatadl H T, add oA g, Twer Gy, ame e it quEarn,
et o, A feeamae wenme #1 fgia; Rives sas i -sprEsT, st aar =T ; qEs &
FATANT ; FEAAT AT FAad =it it 2amear # g5z daal AqIanT, AfeHET A==, Gias §97e+, THd ArIar I,
AT 3T TATELUT ATHA/SESTIE, Th1e od, Hide a7 7 faeeft IWg gonferaf va It qaars adar o=
FLAIAT | HATIT SATEATU ; AT § AT ATHETT — ATEHT TAT ATSATTTH TUTAT TAT 36 AHANT , FTHT AT G52
AL TAT I AIART, ATSHET 3L TAT THE FAAN| ARIToreh TAAT T (SHerue) & Frgia F aegmon, Srarsua
& AT L HAGT Ahe] T THAA, AT AT F Teqqq1 § SHATSTH AT TIATI

| @ §LAAT AW
AT AT ST A= i, Y87 Ad % HFd | TATReH, AT qaT AHIAT % [GAEhEr arnl  a9-3a19
gae| faga =wgMt % 2@ 1 9o fAeae aRRafaat § afast 79 Jget #1 AGgR| a9, $EA/a07 @, SieEt, den
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T HAATHE A eI A= aod T97 dae a°47 SwrHt fFwur i Grarfaten s sEe - SR 99T a7
FAA, ATEAT AT 0 SATHIT U IATR,; ATSATATEE AT FeTaldIse 36 IGd 9T Agd| fheead e e % i+
9T Hagan A B aur arare-suttata day ST TBRl, ddddt AT 9 [FEEl F  adeds Fagel 99
GIERIGIRIEE R

GUE I AT
et AT THHI FARF qeFan wgre T fFeame - qasfa® qur qeifadt qre qur eesed| Wl f gt
FFYTIUT Aigd woie faadi=ehl, TaaHed, qaadr #ed, e STl & YT TAqT TSl T JaATHE e TAT-HRET
T, SATATET =1, i ®F, TeT Tt Feaqi sf A, qanig e, afgqf qor aiafaaq gt # 1 a9+
FAATHA| HEAW HHAT Fiehl U2 [&cd [AETdAl, Tad ol Aglaidg TR el q9a7 949q @] 27 JFadhed a7
HETEIT F Q7 w19 % fAeioor & o sy qufRafds, adaq qor ggeer = gt f st afrewd) e f
HaTe T A & g, Wiee gt feew (Sidiee) s FEEdatenr afga qaidr afa wifaeio § w@%
FITART | AT KT T TATAT TAT ATATT A shl STt |

que F ;T
Tt & Rrgia: wafeht &1 sfage va e @l afear (f99 ud qg:w9e); A9m o9&t ud Sa gt fi
ATLTIOTG ; TAMHT AqEAY (W, T AT FIATHH Tqehl Jqaae) ; ATAH TqIL0l IS T AT (FLH TqILAI, ST
TATCEAT ST FTATIHA) ; FGHT AT il ATLTIOTG, THTAA Faqteeht, faforg sqafiaft o s@ar sqieht ;918 9gfa fie qar
regfae Tafeehl Are/ARAT quedfas T EATs a9 G791 +H THT THET| ASaTeH T AZHT A 6 siqadae
TATCRT TTRAT| AT il FRaAT T@ T, A Tqafeahi-faadiael hHaas, gare & Gaal=H sdard Ud Jodihd
TAT ITh AT ; SETHATE HIATEA doe TS eh eqfeehl - faadias waash, TSR TAT ITF THeAT FT AT
Tiagre AT qeaia, Gforeisizs Tl SIaar TR & A9 639 § 9 6 G7a9qT1, qq91aT B STdgrd, Srared
LTI HATSISH ATl TATHIAAT TR 6 (AT 629 § G il AT, ATETET HT (A, SATeH HLTI0T| HASI2h
TACERT TR @i frETters JTOr T qeatahd| Tqieht A0 @ IRad Jias_ $f &qienr €197 gaeft a9emi) Tearr
HETEHE 3T MeamT | ferft SarangEt, aqd Agred i Tqaiehl| O AfHera, rsdary a1 s

que T ; qErSirared Fsm
Stratew At TAT qEAATAS T9T THAET HT Todiwd | T Sa1ed THEl h Jiforh q9T THE | TS STa€mo ; ST
eraTas fgia; ISaremeht fif aadiel, 9ad SaTed- g&H S1ared- dfd ged Sareq, Taieg, Sareqal-fgarH T
AHIEIT T TFad, T AT ATEAT; AFATDHT [ISTATTART - JAHIAH FT G&H AqAT, w0 Ewmareas
st aar fGEwafeat w1 faawer Sraaaer i Eaied, ThiAed’ Hiied i AhATIgH| AT IS aTeH T -
FIAFRH LT FAFRIT ST HT T AL, TGT TAT Tt w1 Fwe, foarters smerehr sriora; Safatagar
Yy AT Jeary; St qF #1a § Sfraw % e, Erstartewdt aiue:- qRISharteudt SAiwet F: F) T @)
EIATR TRt T B & T, a8 QISaredanl wf 90=d; GEH Sareat & TR, &7 SAared: MeamT aqeqaar
TAT 3% Aged| ATa § At gem Sfratew a9z &fiv 391 faawr, qenmy GBS &7 Sua = n @wrstarewsht § aifern
ST i wiforsh fammeemer | sfarewt % waameafaeHt F sreaawi &1 g fgid |

AT — T 9T - 11 200 F

G F : @A (a9 U AT A7 a9 s
Foreee &t aredt gutata : aufafa T, e $it &t 32470t it pcafxy, gXRi Tea dreem, fieed # siaies aafafa
: 230 siafver gl it Feafr uFa-Fhwort gy Greeat #1 fada , | #1 fFaw, ywrfes afas o #1 g awres
s A=, gatT YTy, auaioE Sagrd, gaa Taer #§ Froawators afe, duadt gEwiE, e auadd, FweiaE,
Zeffreor = foeg, =afaseor srfaat, 2v, @fastt & whirta) ywrfers g, agadia Frem o &t o w8 Fu & et
TAT TETAF Tole| i [T H7 T : G il AT T4 a0 heedi/@astt e ael, s ug &,
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qHAAT AT (HIUA) ¥ qieiige & Fgial abasr aggh it 3341, WA, Aifds ud TR Q- oY I2saT
e AYg| TgATS @IS : TUeTse, FedTse, FLeH, Thararze, Thia T ™| gt afasr @se © aid & #ea &
ST WS Joed, Tgere 12 Hea ¥ @fas @y afiad)

HIX YOITAT &Y FgHTE & TS § T2aT, qeal 6l qed T=92dr| Tgi adT IehTTae] w1 geed| g2t it §7aT i deed
TAT TAl T [AdLon| Fordl Tod TAT AT T Tod TAT a1 F/ATAF ToAT 6 T aui7 et § I Tar|
T FFeeaaaTaT T9T STHRITaT| FHEATH S AT H TR/ GHATIhT A gedt it o« d=argtar #1 fEia ;
THEATAE FTATTLT HT AT, & AT TAT AL-THIHLOI T Feaixr| dat wiRb/Sr U, Th, Pbarer faeriwor fafem,
THAT AT AT AT TAT TAHSA, TAHSA TAT ATIHSA 6 g % THGia| ErEEF 9% 7 qREmEias T
g

g< @ AT Aferht

3T T Ieafxr : Heo it ATFF TAT FT ATLA, Heel Sl AT T i wthATy, Il F gy § Heod A3 ST AAF ToAA
TETE FqL| AT T | qrafaes qrearaedr : fZadta qar Bedta yorferat | arae w1 wfatwar fgia - gt saere
TAT TSISATEE | ST AIANT| T3 e e fasas - s Greestts, [t fFees, 9 yares, s qour
TN HTAATE FAT FdTde ; TATT, FEFawor, 97 I ofiT AT STl & AqATTAF TATF AT AT et At
FATAC| AT AAT FHT AA(HL: qIS, HieMsdiescy, AE, AISNUT U T HIAE I H0 ;AT w0 3T Faafaehr -
faaafeit =aal Y SR 9 =< F W siquas| AT 9 G FawT AT, aqae, AR @il (a7, g e i
srfaafes et &1 faaer : sEe- TR arwiaTEe 9e; frraarze, dwireme, deiee, frarersiE,; gt §a
: Y-S S-URATHTZE-2 [FE A3 G2, SIAIse dqee A afad a4 A1eafis 9 : fArrse AsiaEe-adr3e e :
TUSHTEE ST HATHT A, FFAT AA : IATEE — HATZE — IASANTZE SMTATIE J2 IATATIE AT HATHT A 0T 9
RIATATEE; FIATETEe ; ATHATATEE G2 |

YIS 3= HEIEdId &7 SaTar@ 4-a1g adree-Aafedrs (Ifermft ¢a Hrefaar qat ZIfr); Tasr Tals sqaad
FerEeE THEY, TRATNE dqded, Fax Fo 9w IeEias | 9°a & Faiieds e g 99 9HE7 ; a0 A
HTfeAT | TR - AT e S-SRI TATEE |

G T FATAL 9 s s ghward

FFIOT UE HFTa: AT F THR T Iqh [IAW HeF; FATAT AAT F ATH @iesr; hiee AT, qTH
FIATATH AT T ATerehT AR, FTATATE HAAVT AT HAAVT HGATE| FTATAL o THATE: G [T F T2
AT THT TEATHLT, QAT F TH FH A, Taeqmdq aqrae Fwaw T g9 et ¥ gafgq aqmae;
FEATANE FAHRATE, dTfeas AT sy aaaeft waret i ara-am fat, @b s Feadt f argae/atatmaT aamEe &
AT ST FTATT I TTARarstt 6 ITITReE 7 ST ST, FATaie Srainars § gai i siHHT| g
T 3T IcqTe; Gierfesw Sl 7 Ai=iorsd a7 I FTAaeor| T F ATqeATT dat &7 Ai=iord UF qrdiT Fraiaor;
w913, Tafcrftsa Fate aat #7 diFfers va i Fiaer; derass aminrEed i meafeds 1 Frian saie
Ud HHT § FATAR voie fAEafadt o wraiafn G qEerens S afehr, SrEEed i i IS
HETHA I ST, AIHAL FIATALT (T T T HIATAL); TIAHETHTRSH|

gue A : FAH1E (AW

FATETET T IEHT & TAT THIAH, ATATGT dATaC, e, HICHT T TIAATT ATETal FT HTHE| FHT AR HT TIATHT
HTO 3T ATAT| FIESTS I’ & qed| TATHE HATTG, TIET FEuo sa JHq &y TEai=s s@EaraE 9394
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FAETEIT TITAXT AT HAAVT | FHET, I FHar i fof3a sraame & forw afee daeoft Gaatadr s smEame) sEardt
FITOrET T aefienaor Sy TfATITE 91d &l Saarard ZITOAT| =5ha TaTag| THd T U qad &qieent| o fEEur  3ge7
T AT Tew (FA¥) THET T GHELedr @r g =

GUE T ; AL A AT TH A ATETT

AT AT hT HITerw FTALTIOM- THHT FEeaqTe, T T 37 32| Sard I Taiaxy Ua Faarg| ae arHi| 1
ZTSH TATA| AT eforar-fEw =ras T 993 ¥q¥ § IqT-Agrd| T ieereht Turet & sraemworm =t & s arfefeafasr
TUTTerT-HTTHE 3 S| §EH Ga aFiar @ & 9 §) a1 I509, TgU0 & H0d, g A7 g {eqmor & FHreor

TS TFUT| TEE T AU HIAH G0y ey gt i) wa4, Fga am, sawt st ofiv et
Fufere =1 fAeareor, wefE afwrear aiaear, yaad, @St A, o 9iEd ; o d @l § 9 =, e, Fuw
FLTAF| A ATIOIHRTSA o Ao @, G T ARMET, T T T ATRIAF Tq7F| eqfe Tq-Tgra a9, gaq 7efiad,
FAATA/ATT TLATHLIT Tohet [oh-S T AT G AHATHRLT I, I TAAdT AT AHATHLOT T, FAREIT THATHLOT T, AT
AT AT Jusheor, sterafes (Fad:) NFEv) qataofta wara qears F aoa-sara, sratass, Gdaes atasgamft, e,
STETT-TET AHET IS, AT, ST, TIEpiah, ATHTISEH-ATF-TSET | AT AT [AhTaTeHe AT T a@TT-
TANHTR AHAT-HgIRITcHE ATAT-HETeT SAeTed Aroar FAwior-sienieg wordtfast aqa EewmErs aeer [t

TITAYONT YEEA § STASUH HT ATIIRT TG | G900 FIgA|

FFYTUTO A7 HFT : AT AIer-Su=arS/Ugaardt aTea-a1g, qeadd, T, T4 UF qerd aead| Gl
v, famar va daan Feafaaataedr =i T Siead geaiadl T S9aT "= a4 FeATl €9 UF a9 darer
aataveit aRfFafat § i STIET T I9TE GEEAd F AATAATE, TE AR FAHAT] AL TR K HROT| AT IeHAT
Y ATTHF TTHONHOT| TET AT, THH FILT AT TAATH ATTETA BT (HHA TAT Hhe T

T - T 9e7 9= : 200 T
gue F: AT Giae e efic af_s srdome

T & gTqaa el it Sufeafa ua fEawor - sram a1q, dig, T, TegHi=aH, wiegw, FEa, v, w4, Aiedisean|
AT & X gTfcas [MeT - T, JTeHl, Teawe iy, aeed, Soad, ThEe, Tierse oY e Jeaam Tea%, 3=ad1T 98
gfast, F4, 39vF, Iee, s 7 dHe SR & TIR1 g9 are Aoead vd aibas) gaq [aior gow) siesrree [e)
e e, a9 a1 @fvst| amiE, Feedres i scamasas @t afss aiged § aHs Icared § A9 #7 &<l
GIAST ITANT AT FEeAdT TUTTerAT| TUATHHT afienaor, T @iast Jid| T s R [ Tt afbs @a g
e w9z % A

GUE G: FAEH AT AT JHATAhT

Feh AT 3T sraes |@fasr gfes &t gasnra A Tifdd, &6l i S ardg gi\e| 53 seaaee eqa+q1 (1)
st TR, 8T oY srecii 9rtT, (2) T €@ afgantsti, (3) FIHTEES, T=AHTEed Y fohavarzed 9T (4) 94 aneia
SEATATET T GgTATS @S| qASATE Hel g7 AVAT SS9 @iaed| T TaeT Y T qaas st @ies ua
FIATALI-FHIIT AT TATT Fael| T AT S @IS TG0

AT ST qATTaehl § Saevaee - 2T & SEIiaenl qEon S AT § qASAT S TAT TAITTh! AweST Sl qHwT Tae
ST ST gATTaeT - gttt fafeat & fafser g T, Jaehta, a=a, sl - 39 HEia i s qettasht
tiee TRETET - B 992 F qa4vr, R 7 ®¢ F380, ITRERT i ATSfET Tohe e, TAeq0 AT THET, ANl Ahet
T TEQATH0T| ATt (TS T ATIIRT-SA = oI AT, AT THITAehT, ATHATEDT TATTaehl| TATTa=hT EETaaT:
AT T THTATAT FT g, spettaehr, et srefars qar waria fEesrtaar, T FeEas aes, swaur i g
THhTha AT TS T-AT T %l SATEATS § FETCqT, AN Fae il ArsT (HATor qo7 Heara)
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gue M A AT

TaTee, foe afearaT; ST § gfhs /9rhe - Uiaarie T ThT aaa| TEu G & gag § S gEhar &
gfSrer & wfasr et & asffor 1 v gferea saerad) afas Searerst ve raur & fgia - avegfisr, gfafy s
STAEAT; THATHL (AT AFET sTeeaet i THATHLOT, S=RT F €, FHIT TAT FIT Aed 999, T 2T (Fa7 =F) H T &7
7 T 7 g A Rt F A, sqEemEtas e - agar Gty & g, Gt auar s fes g, S
STASI IO | AT sfished & [Fgia, adca a TRHAT 96, Taard i 6l [Fea@a a1 w1 91w ared w1,
ST /et (39, e, B & agas avel), Fafha 3 afqafaa R gnfeat 9@ srarfa afaas s,
qiferhr T qfe Arwad| qATanl Tahlai, AHAH T I Faal TRATRl F AT TAqT JEIETa=aH fafeat
FATANT| FIAST T § AT Tohet 1901 T SATTNT

GuE A THF T AT

FIIAT U THh TU-H: el #hf fafs=T e o ATt et 7 Iga| FIIATHLT S THRAT Ta 506 Hreor| fen fored,
afa gew afow fohed o Here: ITeht Aifa, TEai=H o7 Yo fFrerard) fraer 1 F93a Feauor. Faa § gFb s 9
FTafeeh qare| TEerr it T i et Trafat a1 ITHTon| Frgar qfereht it Aifershar, Hrgar aaeadr s qaemo, fie,
forTee, faefme TaT UwTse ST grEgraEd Taue § AT GrasT #T SqaaRT| BT 9 Fu FT TTIa0| qeF
T FAT =FLH Ao aatT wrEen T ordree e frer asfiwor & g9 § wrgar qurefaar 1 =g gearad)
a & AfSe FFer &= w1 qEaE i daaudn [T ST T97 FE 0, T, AT, Icasid, TEERO ST
FHIAAT - HEAL HIAT ITATEA H FHIFA K AT

TR ZTESIHTEA o1 IG5, TASH AT TeeTfe (ITAAT)| A1 ¥ Rraaw et it Thfa) de=aareds, wafreht i it
S| AT T TR AT o6 TET T AT TSI ToraT Tad ZITOTAT FHT AToTw F AT faqeom

YTt =fast #1 afas s s spamae s dearafiar it qg=m i 7799 FA it STHROTHT aFd | @i
ferdt % seaerstt F geaiwd & foru YAt fAfeam g § MRt afast # A ggifoms wawr § At
fafeat - g RRT qateh) ATtsrERrT sraforse fReamer - sqastas HEEm

GUE T : ATATE R

s forfae dv=are & FreEr, ared a9 FAi § qEarEE qeaaT o geatsd| O aihar 3 gar aihar S s
g FfEe SSiHariar ot @ q9feT eaa aieon, qU-aE Ud G99 iy a3ad, Y Bed, 9439,
AT [RISAT | TAT, TSI AR, Ted@ral & forw Qs o sgasdrnr seagor f&fae SSfaatar aferemrs &
[ FHETO| TET ot fafae sfsaiteit ahasmret & gafaq w@Eits 7 i el #1 q9ra gedin)
AT AT, (TFFAT AT THT), I Haed, I TATL T IHAT| JqHet o0l SATHATGT § TATT TF0A11 T it
THE TRATSHTAT T S[ashet o0l e Tea il (e steae))

STHTTAehT - 99T 957-1 : 200 3%

AWT-% : 100 37
CONELR (B CIEEDS

AT T ATy 37 29 v faAl & Faer 7 a1 Ji 0!, THH SEH, ITIE Tl o 07, [T, THh! TRHHT
T THHT AR TAT ol A AT T8 gieor f f&atee f@feem FEafedr s stteematta arda =fagm v 29+
TOT: AT ATEEAT T ITh FIT, TN SAHIACSH, GATT GHIT AR THFAA THTE AT THTOT| TATET T, AT 6T
AT HTAAT, T2AT o gL vae | Al il | fF=e|

(@) ST AT AT T s

TIATT Heoh, TATved [Narsve HEia, g9 THas THTETH, AT @l T Tgid qAT ST faaataent, daar-faear gag (4
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TUTEEAT) a9 H6EEAT, Vp/Vs eqad/ SaTees a3l Sa4 TET qUracdl/q=dt & AT T Feaie? &< & forg o o
fagta, s s REfterdseae Qe F Aifers fgra, sl Jeas sggeaer, SHdr gonfer, s
qaraATE, et fgia, @y afy, 7eaw sty @ <9 srater Q@argaT, T GEHs=o 0 Teaad, S« FacaTal &
FATART, ST /IO, T a0 THT ITF & Fgia, e #iex, awr diex, @ #ex, WWSSN w29, 38 Tfd &
T, AT faehie ST 0g 997 6l S, Jieave e

@m spAtTaeht # wrfordtr fafemr

ThHAH, dFed qAT 29 & 0, A% A9 F qoa U uve, TEasid A o, ASasl Sreded [HEid, T Hagid,
freew it afvamT, T fiee, e &1 T&a@ Faw, fFve Stearifed sl & R [Ed g9eaar i &7,
TAFLIEefeE &, ey W, safreratfeasd o s/ zatdes B, wifors anteeff adiror, et ffuw e,
FFHT & FT IGH, T &1 97w, arare oiw qrast Fam, qEah o, B g fF @e=are F s a6 847
FIETREAA THeaT | AT GHIH A7 fFeaw, fafysa gfta aueam i e gdtT aue=, gy fgiat § Sfea
gfads warer Rigiar § = w1 fgia gawrer frgia § St saamon, @arer g & Besmras Ffeeaaar garsa
gt & deareas JorTe

et ® aeq &=, famg |9 gaq G &7 I ad, 99 99readr i s o I § gy oY §9reaar,
oo i @i eraemeo o g, deaen F g, gyt Rafaat, aftas qfien, oaimmfes
HATAAT ST T, SFETEATT T AT T USULT agaa 19 HIEAH, SHTST 3T T8 ATTAT

(%) SHATThT ITHAT -

A g & Aifers SAaemeor, qHifaet  SIquanT § ITHA & #iford TfeaTuT) §9readr, 9 a e ad ATl
IEHATT| FAFAT TGHEATUT FHTH IhHU THEATU| IhHAIT FHEATH T IIAUTad ¥ I Giea aueara ¥ 9o, Jah
IR FHEATY, IHAT FHEATAT T A0, IATH a3 FHEITU, 3T ~IATH AT GHTETH, TR Sl AT, TH Td
TAAT FT sraemen, eg Y =man v Iorq, Hifad s fate sarr F @feaw Rgia 1 @eraedred, SR,
T &Y e Hq¥ At gHleest GHIHIT Al g Heed o forg Hit9a siax f&ter &1 w7 | @ qoa f&fer 1 af=m,
ey s Sffaaaa fBfess =T # wafda #3 are 9va 3T Aied i Sfer ¥, gredgoe? SEamHed, ST
Rstregarater, #Aiger RStegem #fem, S04 9og9 3T SaFed, Fer Jeg fFarsiias (SVD), aT=iFd IohH,
T W oo qweTy, e ed fafy, uee e (tue)fEafy, arhae e fGafy, @ samear e,
TIARITHRT THET SORATT THET il FATeTHIINH, ATIwaH g9fad T werhftes Iopqu fafemt, amaiees &,
IFaFerIHet 10T (optimization) T&teh, Scafxra® TwMeH, Bcee arameftan @Afeat, quifas aiwsi & Ioram &
IETEII

AT G : 100 3
(F) HTTa=ht T foraa fatem

fafardr fageraor, Sy uestarT (FSETfor) sfv aFey Fegad, Y& Uesard, Afeas, Faaa gieed fgia) M dogs
T I AFeH | TIH T fEd 17 0 & @17 qra Rwfome g, @aw Gramt (g9ise, a9, aagiis=iit deigl haeie)
T Aoft, Wy ure areE ®9 qiadd| Stea fEeewr F g, Eeewmers R, e 3o dee #, oF
HATHAT 6 FAAAT T I oA TrAHF doreqar fgia, argi=ss a2, aEaraas, @aq ud amre Eam ST
a7 frgia, e fram aifaes Rwdforrer st 3 aar T BHTet § A, 99 ST StHT R0 FETA Thd i
& T, FFAH o HA SETATIT TAT TAHEST T, saqsarae aa7 fHaae fFaw v v &r-ggr f&fer & s@rer g wom
70 RRfore aeftenor 1 gor) |1 siae fafen Za o= aqg fraia :SU(2), O(3)1 Stfee =2, dTer, T Haera
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AT FFAT HFer, ATAT TTHETH TAT ®BRIL A, BRI e "t Feoaor it af=aregs fAtdam s=ees =
IH T

@) SeHT i U Fiferht |

IoAT feht o W 7 39 afvors, SoAT Tiaht GATeadT, AaEde g, I AT, T T A1, TR F Rl STaedTy,
HATSHIFAARA, FAARA 3T ITE FATTAh TeerFaod TAT TTETT SATHORATY, THT Ho(T TAT SHOAT ITTehl THTATSAT 6 T
ey TAT T G FH T GHAT TLAIET TAT FFeH qifemal, drael wHI o a9 9 fAawga o & g, sasarst
TRUAA AT AT &1 fAqeor Fad, SE-AEee« 9999, WSH Fih T AT3(=a= 1o, T qrear aiateat § af=g fBFer
THTHTT

() EEGRIIGED

e Eia, @S AT R, AT T FHIG0T, THHE Fle o H AT g GHIHT AT g, TAaarecicd THEATal Hi
A FA § AT THIEHLT T TART| T 7 g Fom, S age aarear, fFeama g, aga gaehra S a7
Fre 1 AT Feeae aiEer R oY S8 Fawd, Saad FHwI w1 AIaE Tgcd| GO THIRI, HFd TTT
H oI el HIA{eeh oed, TT9 hefaed meaieiias Hiead | Hiefaar fifeaw §, Thia? §A7ad1 # S Hm e 9921,
TFLT HIA [ HATSAAT il [AAL0TAT SI¥ IS T FATLTION, Ae IS, T d IS, T T FahiT &A1 | AT FoT, FHT
T A | AATAT FOT, ASATAT AFhIT &A1 § AATAT FHOT, THHTo1h (0T T AT &A1 H AT F7| A1 -9
HATSAATT, Teh ITTAHTT AT T AATS-[F9E TATSAATN T TAFEIHIA T & A1 (Letfefateas smaen & wreor UM,
YRuem SO, AaTeR-anTes g, A AL, drad aHd fagd F R AU, THIRT dd & FHO S|
TsaT Iateata & forw Rafaat wrsar it Ui, dver greseaaTie, WeaT T3l Saaeiidies TAreaara &l
TIAHRTHEE, AU 39T § Alveesl Rofd, 4 9928 & @99 H TaUH FZaT HAUE F HFqdd hiee THIHI,
TAFEIHIATCH IS TTET, ToATaeh T HIATH &A1 il ATLras SIHRIHAA]

() ST ATATaLoii T safier |ifdet

FeeT ATATAL, ATARUT ATHIAA!, FIESIecicdh THITHIT, TEHATAAT HATs, THE UF d=d, arqrace | Hifod ao
ATATHET a1, ATATALONT THeA, IITHIF ATATAL 6 AT HIT AU ATUARAT, HIEH TR TAF AR ASTIAT
TAT TV T TE 5 UH IS0, U I8 F HTFF, 1A F THATS, TrdlATol ST FETSI9, TEHET F Th1| T H7
TETE (AT, ATRILT TT ST AT TN THIL, AT Thed HYU AT Uaeel e J9U| AT §Sd, AT HSd il
ATHR(T, I, T TAT UF &4, AT WS FT THAA, ATAT HSATT TATAF, AT HSA & 5 F UF &A1 | ST A AT H2od |
FfaFfaard) weiae Trsterta e (GPS) sramhid staemod, St fiue et #7 '9Ew = 9949 94y, St o
STt @UE, ST HTUH Heohd [uradary, st fue Ffeat, ag want yarE, St due Aeared, Iwg A e ot i et
T AT

AT — T9F T3-11 : 200 3F
A% — 100 37
. AT FATIAT & (5 T @)
AT HEATIET &, & % fAqa av1 Fg9, & ofiT Faah qonteri & frgia, Serse, vhEs, 5@ it 936 T
T fo=ee =g S TeT F IUgH, ACAd ST IS F HIH, 9 F SATH, M F [aH, TR T JEid i
HALTLOM, AT TAAATT, AT TAAAT F 7= ek, Foar o1 fafwor, sreareet % frgia, gt &1 ger Jafr7 &=,

ITH, AEATAT [F=d, qEahT acd, AT 9 3T & & HTAT 6 [FFTH, AT HI0T AT TITAT 61 AT, T TH0T
AT TEAAT ST AL, HFh T TATSAAT AT & H THHT GG, AT o0l SH13IT i T TEITAT FT IEH, FAETAT  fafses



78 R 1 TSI, HIE 24, 2018 GE| 3, 1940) [¥TT [-ETs 1

qew H AqHad, qEed & "gag, e uwarawar &1 AT w1 are ges (@ew e, dfaetwor sfaem,
FATAC....), FahT @A, T aiwor, TfoETies e fame Jah #fiey, dagahig gq1dl & T qaanid
STFLI % HETT THART TILA0N % FI ol ST, T A gahig el § Trae, gars gahiag aae0 i qania
Ufeuae Faeur, fOqa aaem, e i Jaid el REaed, EsiuauaEd e, dAqteT & BHAT, Janid
& % forw srestiemeu Forred | &= v fAeafua swwfaat &1 Aeeme, Fa=a # seagedr, smfada sreaaaer oo
STHADTT TIAVT T TTANT, GIAST AT, TATELUNT AT SAThe, FEIIAAT o6 TohH AT Faq=e, sreriaat i arefen

q. Tt 3T TAFETHIA T TOTTora T -

FETAT % T[T Trerd oY I ATOA, IeAte? o qedt it Saemon S aregary, UiRErerht i g 491 9 o9 19,
i TATT Y EASTAE TR, SET wrfEedr v, /ifos fFam, wrhfe e deedr sy, e 9,
TUTTOrT T FA=E TR, AL (agaeatd, TadT. TOMel TadT aaeo &7 TqaanT, ITea f IGH, 7T AT
TAFLIS HATATT, HTIT &A1 T THA AT AT, AT, AT Toret, AT Aad! T AT @At 7ok, AT F1 ALA T
forgta, affsr @ (Fawe gewreeE) F oo arddt adeont F1 saqyann, Eea=ade ynfertsegtemmmer i
srorTterat, faearhid s et sra sorferat, Feeae aeftwor, faga Jaehra swreaar siv qir qefrweor, @ar aivfRata,
TITET FATE ATHAE, TG HT TS, THIATS]S AT ATEAT Hae, ATEATAT T FleqdFhaes SUH AAqdrH &g
Bty Suw gorfeaf, BT oe JorTet, qEEOTE!, TAET-Ug T -Aeaieaed (Faum) qorme!, TURuHTST ST
FIUATE TOrTeAT, gATS SUH fAfeEt, TRt eEvororat, 3 aqe oIt t, U SENTta At 7 Hawd, e a9 TR (Srdra)
* Frgia Tadithics FT I 3 [OrgH, STHRaar, Uhel STl 3T AR il & TUMTerAt e fHa= |

T ST FATEAATT -

ST SoTTferat & #ifers firgia, e & fgia, d9a & Faw, @ o7 =@ aayareadr, @ g &5 F s\
HqIed, AT Fifd, THOT FF990r Ud viaaerh, Riea e, g adeon: agadt afafar ™ q97 aq4qi 5
HTTorsh e, ST STHRITERT | FHIAAT A9 % o 359 AqAT1 ST (TF20H) & frgid |

o, e fegg qutfadt (3 afiT = fgia)

S ARRT % I, g9 g sparfasht &t /iferd sraemon, Jgaies Fuafaai, Sarem e §3=9T % [T, R e,
gFe gt For, fgta, Susmorefterar, sy=ran giwar o fAfser qatfah @ & Ma=w, ve 9 af, sfaags i gew
a7 [E=, I STeT AT ITRLTAT ST aeeaiiiaanl, T&q ST Fl Mo, Iqqeid g8 dae ¥ A==, G Hi7
=TT, grEgreTad | A AT T SATIANT, IS HIFAT T cas T dAeTcash Taor

ART & : 100 3F
(F) GO ST SATafore ARl ST TRTAT F IOTeH UF e

TTHT § UF Toeeld Faien fRufd, e Rud, wed-eid YA, gTESied g H ST eI URHTE 6 €U,
BIESIS & TSIl #q¥ o (o0 qEqe 4T, gIea¥ HBIEd §3adT 3T GHedTae f%e, Taed T@rafl &l AIers, Td UH T
ST ST FITORT ST A, qT9he I SI¥ FeTeh TATE, UL TIFeleanldl, TAaeid [00d AqaTa ATTHehra Faehid AqaTe, THrafes
foree =afir, <o, TaFelaE oY STHeIiE IRHTeE & 0 Taer, hF-hed & Hgid i 997 Faw, @ Fag &
Reqeres wified, aEade U T &t agaad, dAifteda qfUT SAHEaT IThA, T THIRL, AAATEH! & HIE T qATS(
FATS| ATHTH 0T, A fCesha e, STl GEHATH TH1Y & Hiferd 07, SSUH FT TN F7d g0 heed 63941 &7 2994,
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THEUH T TIRT Fd g0 G&H HLAAT Hl ATAT TAATEH TUTA-[00 ST FTATTFT ST Aeh T HUTN 30! STHIT A0 TAT Faaht
&= | SATHferaT, St F¥q2 % FEaT, ARHIT SEH, 1 dae fua-feaa day, faa-cered wfie, soeeia o
FAATE-a=d, Si-ges, s fafemt, arfsehr S sqaTe Tt &1 qetEwr, Tiaha GHisr Wi 91T, greay
wred fagea ATfeehiy T SrATe: HiareR SEgendt & fgia, W 91, AaATe a9, Hearey S ey,
areara e, arq gty feaferfen, Fraera e g9ma, ST |

(@) AT 3T shor YfaeT

HIToreh ATTHEHIT [TEH © I, T8, dAraer faawer, o o 9, afE o=, da@-aqyaas 918 ®dr, 59
31 Hizd, FAEvedsi §e, AT ao $T THid, AT TATT-aF 1T G9TeTdT FT TG T, AT Tl Areread s a7
AT FHTAGT, ATHITEI, ST THEAT, A GLAAT HT W, THA-FT A HISA THHT TGAT AT HIWG, Foh1T T,
TRT &fiel, T % ATEL & qlicas (a1 e 394 949 77w, & gu 7 uva 39 =49 9=, awmmp sfafer,
staferar =1, fafa =i aur @it sfafwame; s aat w1 afiwr; srafaes For (7@, aham, B9, aaem); o
TAT THAT AATeTHe, aredarend, BAfeear, Sa-am-Afastar wogar; @, va & aREdagaan Jar o afatwars &
AT JRAT F TN, FHST i FhaTelr & AT FTeqor q9dT; qr9er o T &=

el T qeEeli T9T sremattaq T, At Greea yorett, it |9E; fieew @i= & Ao & 9d; wEE-T
AT, TfeRT TEAT TH0T ST HISHIEhIT;316 Heded &1 a< MG, AT TAT AaheFe ;i wf a7 T, faforee

THT, = [rgia; qawca, T, I TAT Fvg F7 qqhed; FTIATgdcd & qcd; oL TATE, SR ST TaT T[T, 34
qTT FTIATEHA % L | AT A=

@@  fEEa e R

TAFCIECTCHT © U & a7 TAT I8F TANT, ATE TAT [AZAT GHIHLIT, HIAT Jod FAEATY, HIH el o,
Frare-arae Faw, vaftaw #71 y97, FEa FGaeh S2on, o AT a9T T ASaIeds ST § AFad H aH O,
ZETH U &A1 H AT 91T, QLT TAT JFe &H7dT, I Tadg=aT, ol Arahrer # Aea=@hia g, aa=aras qarel q=m
FgHey, Yatadd TAT Aqaqd, AR, ool H1 a7, geqerd, gEara a9 Faad, <sar #§ %oa q9, fad
THIHLT | Alvest qRAqag =ar, Ao ared o7 a8 anieed®, Fow a7 a9=7 GeEgana &9 § yarta F:on 6F
wiereht, wiasfter =t faegat o afa-vg warer & At

(%) TR AT

e AW, =T satver wtaeftaar, fumar srhae, e ao tq, 21-faer f3Ea, @edd | Hemr a0 998
% Fv@ o IH, ST TR TTaehl, STEAT 8T F 9, I T=dT FF TAT S eaad gl fgid, TanEg 797 gided
& Ofcare T Tt 71 THIEHLT, TATSSIT T dAfehe TAT FATAHRA HT TEdA, T9AT, TAdTgdT a47 &7 F=m, =i
fdert, smatess i, Sre e qaT AT SETs, qrderar #7 Ay FEia, dees w1 aiadd araer g T Fwe qur
HTH Soft qoddT |
STfaehT — T9F T3-111 : 200 3

W= :100 3
. YRaTite Tarwur/giasTT AT g Srgar qHIfashT qae:
YRy fHar & fRgia, YRargfHar & eftor S =i aftard, e, geadt qar afas f =g fiar, 997, smetwar

Fed, STI-UH F3e¥, SEHMge Hiex, AT ooy suagifiey, @i Teuor (Seqeq/sraeasr TAnT) gq (e rafesd qae, aq%
TET @l g AATHISH TAeA, erzei=an, Sawifa=as a9 gers-qieat, qargy e e susested o1 O aame



80 R 1 TSI, HIE 24, 2018 GE| 3, 1940) [¥TT [-ETs 1

H Y= FeAA, @O TART, ATERT sorredt, Yearites faaisa aadis gars syaifahia qaev, qaeqvl &7 Ao,
HHY, <27 HATge, IS 0 RFadt Torret, qasri=es A== § G5, art==i Fw fGa=d, g fFeraaret fi wg=m,
LEERCEL

q. FHAT AT

HETEN Y #H=, AETalal AL AEENT 1 Icafd, Aq0rar, TIIHT T T,z S i a1 qHg-a gragre w1
aR=T: ITHa® e, FHE T H (A, SHad AgTElT, @A, U ST fAad i Wi qn afedi § gfa i FwH,
STITAT T AT, TAgedl FAATE AT TqLAsA=, Fiesr el & =edr i oqaqe § gregramad, sgaifaa qaae v
T, [ T ATHT qIAT, TS a1 qAeA9 TIRT T/ 0 3=, &7 Faa i g@g=l, STer g v e
STRAT, STeT T AT Y SATEAT | HHar qaanid AEiaar, 908 ad Y91, ed g2 qiweaar (grearifEm), qeEaa
Taeft gaerr, St &, TR, qav, Ty, FAewfed, v, 9T T, SIS THH, AhST AHI0T ST ATEAT| aTaHed,
THN TSIV, FTIATEH AT, THG T ATATAAV, THF T AU, TARYT 37T HITT, ATIEgT THI A TS ATherT
RE-AT
. spTTaent foeeer et

ot 3 fafem sy, Suferr B, uferfir wyame, gRae gaar siv safas Jaema) gRaT eEwn @i
TEURT, el 3T 1 FT qEIH Gaq9d AT AT, S STEhE T T, Il S STahIH| TaY TFed, el HaF,
Tfve w F1

fesftea freer fargia, feees & ware, gt of|w o qaeradt o T qaegiy fheed s o s e
foReed &1 T, 9% T T 2TE T {thead, THERr & ATgiesn Johd | T&cd T Jahid A== + oy fowaer § agra,
gt srafere waa, fAdavar, =hafea #1 geaisa, 9 [ SEaREHd, G4 T9T THFe Hl FH HLAT, eafd A1
T R | g, #a1iae fheei & &9 # S awofi(ens) = o fhee & =9 # g2
. TZ HAS! ST SATAEUH ATTAN:

TZ HAGT H A ATV, TAFSIHUTEF LSULAT TAFH, Fol1-3AG T qT 6 ATHT Hae, Freqad a1, f&au o,
TAFLIHIATEH ST AT ATATALOT H TAT AT SAH(T F AT Tl T 7T, RIERITTRF ST aed, Teraaahdl 3T
T, RIeH Fed HFIE, TT HAGT TEhIH, Terse w1, i o g fasmee Fa, §92 Wieged, e
e At waauaveE, fAenfudr 1 Tga, |isi, TRAT el AT i qasTaa STqIanT, Hifed BN, dearze
X GG, qg TUFCA ThAY, AHA TheA, ATZAHAT 5T TG, HITorh THS TTETET ST S[ASTEE SIIa & {org s3meT |
ST AT ST (STrSuH) T TR==, TATHF STeT daa=adT, 397 3 = FHIAT, ST STeT faeaw |

AT G : 100 3(F

. I AFET Al 9@ At heedred oY THTR "= At fieew gonfert, ww o, Gheeer d@vaAm
fRrerteor it fafermmd, v ¥ fewiaer, whT G Torer ciafRas aTehienta, 318 ATeh! *7 9ve fHgia, F=Teed T e
=TT STET AT AT I[ora, fafore 3oaT sars fEia, Jasca, ST I AT FH ESH a2 ATAhdT 6 dcd Ja2 T414,
STTER ST 3T ST, I+ ATIHRH UL AT % a1L H THF 3= |

T. AT TUTEAT: ATEE UTRATHRRT TAT ATSFIT HISTHIATS T q97 af § qeeqe day | Beadg 997 9% «aag
JUITTOrAT o &% THTRLOT | T&1 ot Nd-YAG &91¥,CO2 oST, ST A ZIFTHT AL, ATATAR AT |

. AT HAET AIEE: YTHiaw FAeamor & forw area a0 wEed uve §9 A9y U giw afemsw (FWHM) Sfest
AT TTAAT ATSHT ATSTE HHRA & HJod AAGE, AT TAT Sidd HIE, FARGA S(Hed & org ABCD #ieasr
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A AT wafae ad | e gew, Q-FAf=T F5E # " AT, A A AT A & o uadee s e H
Hqrears Q-FFaf= siw wre @t it fafet | sftewar wrzaw aawmz=y, wreaw uEar |

. ERERIEERCRECIREEE

ATATAF TATIEST (ST, Sigerd, giteeed, Hee y9asa fRarms, gt 3 e Ssa Raraas)
A d@v=mT, A o, s R o ST | ez fRarest (Few 79, wrer R ai)
ATTLIAA TFATHTAY AT I ATIANT | FEsfiee Tt T AaanT (Toreed, F3eH, FFIed S THTT THT & Tiahed |
A/D T9T D/A Fracd| HTSHIITHET 3T ATSHTra o JTaFd Ahel 1 [Aeeuor ud =qredr | SIS s TREET | &
Freeraor, et #1 wearae | e s e | Sfefas sawfeRiT s@=ma® pn-p 747 n-p-n gifeeed, TrefHas q=m
arfaed, ara-ue FET,JEFT #iiv MOSFET; fefSea soaeraaad gaa smssdist SF AR #1 f{gw, i Ted o7 s
I, AT AT Tihes, TTHeed HIaY Tod, ATSHT TEad 2T Fstled Fed & 7T |

=fSee affed, 4. YOIt ST Fiie FAHAaT AT Tihed, HiHEF ATTF Tlhe, ATSHITEET ATTHCFAL, FFAT
T, T fEeon, d arefhe #7 22T ST | ArweT SAiaeer ahd s — FH TITTaeoT, FHTHaeu ST el
T2 YOTeAT, TOeer 79T STeT AT, STIE H99I, AT oA« A Wi, T 2, fRaa T S1er W, [9$<
TeEHT 91T Hied ITUE TUTe! AT ITAE TOTeA!, HAUT ITIF ATGd AU, HEATSE AT AT Toakel [ 27w e /T [Tl e
TeheA 1o, H-EqT THATH
. FATEH Hehleo -

I qIfEFA AT AT FFFE T FleA(S e UUE FaHen ROsieod, FFced T geaant aate=aar &g,
Hfeam afafAfer, RFter a1 wve e diee™, AT aHIF0r | 997 araria q97 =@dqd, 9 §od g7eqmu o 6
TTEehel B T AT, BRI AT AT, U A & AT O G (Haio | 9iod 29 U e qrefomge, arfdee e
HIHeH, T[AY YaHed Ueaad, fuq uiae e e gaded, gresred ved, foud arfde waferr, wreq sy, aaw
ZIUCE Teaue g ofiT srguanT, afvueaa fafer, watafaem, zew fRuse tdaas fgia i w1 % Mo &, F99
e, YReTaw it AT frgia, e &7 IR fEia, B fOrdes, arfiee a5, a1 ST e, v
Tt aTed Uaasederd (aid, Fow aiferht gay Refea e fafam, Fa e i o aHiamm

T T3 99+ - | (e |ae) - 200
TETIAE Arafaar -

ATFTETLUT, AT TOT AT | THE TAT AT TGTd, TAFSIAE HeA (AL & AT T AT 6 a1, AregAH
ATSTATTHT e AT, U, T, ST 3T U 51 o qeal & STHI [OTeH | TATET ATt swaer, Fawfar g9, aeamret,
AATHF TAT Facie T2 AT AHa, ToFe T AT a9 FOTHFAT| TE, T, ST ST U A1 & ddl H aried
AT ST 6 [UEHT H Aradl TGIaAT| T AT, qrfcash L1, dTfcas Thid, Faenid TOTeH, Hed9 T
Feforsh e, AR e, T § qiady il ST TFaa7 3T ST A 1S+ TaeT § LS T, UH
ST o It s qedl % "qae H Weeaqul AT S gTEST5e, 2dTse, SFETsSHiad] ofFd, SIFd THTa & [OTeH qoT
[ERIBITIER

THTATAS el AT HL=AT -
AATF Feer - AT TATE, FBAr AT FEw qur 3T S heedt § aradt w afdr s, sStew 3=, aid
TS FHIHLOT TAT THh AAAN, qi g a6 TAT T8 AAAN [Ad, TSI, AT ol TAT AT AT, AT faa,
FAE AT 3§ AW AgEATSTRAT A AT qIEAT, WA e @9 ate g, amafEw atfdes faia,
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grefaeTesieE, duasdten ffEid, agaarst auf & AfAF Aa=F e, aie Fad, a1 garg FdqT AT T FKUTHT
FIeIAT0| STATE AT SFTTLTI, FAATE ST, FAATE ol TALET| TH-TLHATY] o o0 Ay g

TATSTRAT S, FATSIT AT AT AL (G, gl qavr aA7 fwia aavr, afaw #71 ava-ame frgia, ueisee qom
FCEISTRTT AT | TN EATSAAT| FIZErS aef| gTicash e e fogia it quraaraes =g, ames, Sg-ards q=ar
FATAS [T HAT |

TATSIT AT T T8 -
AT, ITABhATHSar a9 el - s [feat gy Semsua a9r o8 — S9TaHrer Fi1 SRR
gt e 997 T /I Ty FAT FIEAEES 9 AT IARaT srratae faeeroor § |sit Jifent a9

3 Hged & TATecd IOT1eh| HIAAT TAT T TEIHF et Thee @i sressiia §v=dTcns A1 § Fehiead &
fraves affa somT qa7 Iquar &9, fheed &F ®edArsed IS, T S0l A cax Reetdd grq-fonie it
AT AR § T ToT 912 S TAT SHAT GTqAT F ITAAA AGEAT IT 3% TATH| ATAST FAT FHT 01T HaT,
TS Ha o (70 FHT TAT TATART G T A o6 AT 376 Agaael| HHH T, FAFEhITIF YT ATEATT, Ted—
gertefi T aoT % forw =ae o, fordfvey & yerefia-wara = S|y, smarer AT T
FFA AT TR ATT

AFA ATT T ATV, FAea qorrelt 1 g, sTeees-Ady St LT, sl it §7d 97dT, ar3fent g
AT AT, TR Aaa 97 Fu= # o0 &7, ATIAT ¥ ST AATALT a6 A, TAH & Fa7
FaerTur T Rt gfafaar

o seure Rrgia, a9 arae yara Yete afafrar F wqfea aftwr £ arae sosee ugfa, g e faa
Tee FHIHLUT/ATET FXATHTA T TATE, TS AqT o AFeqor a7 Tiaad, Sareds [aaa)| TS AATa+ il greqaT,
arey fdg o YEiew fAve, EiE g9, 9eRw . AT 396 aqQuAnn & e Ava e, fenardhes qur
FEITATTT T TR
FTa T grfeas AR

FTATAeE % o70 18 ToraaTe (92w T THF AqIAT, AT e, FTaATEe 99T SaH T8 Fe T THT oTg-
TAT AT AT TAT T FATe] o ATLTIT IITGLUT| T-SAAThHA ST dT ; STEHIS A0, HIE |

CHEEIRECIE T

IRATEAT - ATHT [OTGH, &7 ATaaht, TWeE-STeT & AT Gae, A AH [FLi, rehiT qreed-9 /e,
frfere = o wrew, w7 i Arew, Fafdea qree qur snftasa qreen i vy, g g, arfseda gt
forere, o qumeaTaras Sfafeard) wET A afAToT a7 IHE /ST AT, aHar g0 A AT vt i
o, YAt T SuERr AT EAT gueTi_e F U H 9TAIE a9 fhee fRaeHMTESe S,
FATIAHT TAT ST ALHISSI-SATUH g, STEIIA, FIgeAISH AMH, ST (37 1 (e, Bt fEedars =
e

TH — AT o dcd -

ZTEITTE, ATHAT TAT AhATSH HaT T3 F eSS, FIEserd Sofl, faead T FFaa e Jgiaadt, arqhaia
T % HFTd, AFH TAT TUTAH FHT THAA, I [HETT sAAGIE TAT AN Hqae, Ufohed 9T Ted|

T — sATeF & T :-
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AT LT F Hae § T 13 TAT 14 F Tl HT qAATHE AT | AT TAT TTEST58H, gATSe, SHaFdTEe adm
AFATUEE, TARES dae, AT, e, Fo9 T9T St it G341, ST T9T Todwd! Hed il gregresd| hlaisel
TAT FATALIRTE (AT, [OTER TAT Thet 10! ATTIRT FAT FHforwrw s fered & == gl
2 TIT UF =15 o dedl 7 THIAT

TAFEI o FehR[LAT o qreded | 32T, 43T TAqT 531 Tcdl il ATHT AT, JTicash Ta=d, eTfcash THid, TATIEaH
ST, IUFAT TG, LS [UH, AT TETAA, TH TF a1 qUeH| UF sA1F qacd Soldali=h HIehRL, Sa«ih
TS, ITTAT TAL TIHMTAE TAT AIAF (37AH) =1 | F9eAar, A9q1sed & qahig q9T7 TR [eH, AATEed AT
UfFeATzs=d & = AT, AAATTSH FT AT (AT TRaad f&afdr gT) Fwfaas s 3 797 © K2Cr207, KMnO4,
K4[Fe(CN)6], K2[Ni(CN)4], H2PtCI6, Na2[Fe(CN)5NO].

AT I97 -1 (SHTfash 1) 200 3%
e frgia v T srae:-

Tt srarea ;S A, o w afa g, wera O 9 e, i fgia @ 9 et f sgofa s St a
TITATALOT, dleedad Aaais Y q2uary GuqmET §de #71 T e afos =t @awr, iwa i e, & dF
THATAY SAIY WIEE-ITaae AT, ST & SHA AT T [FGTq S 9T AT T ICAT hT A5 &AF7dT T TUEAT H 365
AT
T AT AT A= ST ATt o

e sramfer, fA=ew dedr & Arer g a9, g fo=e fi argha, saEerdt fEe s A i e,
FTEqta® TH, ITHaH AaE | T4 &1 5=, Ta1a 7eF, U0 TAT THRNEH Tled, a9 ST ardTsl T8 0 3T T8
UEAT A, fa=ATH® FaET FT Aqacd| a9 ST ATATS [HAqiahl & g2 § fFa=mrs Faars, da s@Een &1 {99
A et arsfae s it fFawdT) s arT si@ae arorfas ao)

TF FAEIT - FAL & AT 07 3T I AT, Hag a7 3 Aahitacr|

I - 31 AT & 0T, F0 A Frwar F e, 3w S i sagmon, Gt s wafa, s wfgasr,
AruTae seast #7 Faw, MesERas, teeat & aat f vhsadarn, vy fwm, s qam s & aeefaty,
FErsam srqare qer foeeat # G
ERCILICEI RS

ICHTIIhT o 9Tea] il TICATHT, ITHARTAT & H1F T9T 396 aaaeh Sy Faw | IwAnrtadr &1 yo 7 fad
e =g aftadt 3 srgermoit gorfert)| stiafee Io(F) TAT TATaadt (T=), 4T ofT # & &= 9949, w, q, u AU 3T
AH T&T #FT srEatade 7 uiArdtes qifRafaat Sad qgaa ym antee €, % foro afqadT au stqormoft orfert i
TUTAT| AT (UM 3T IGHATT qTT| SCHITAehT o T2H T 7 s

IeATTTaeht o Tt e 1 s

FIATE FH AT T A1eAaT, Rieq whed (SiT) v gHgeed B (), Req — gHgioed q¥shaor, STHNTTaeht
TTEIAT 3T TTRAT T TFATEARATI TETAAE qTedr, a9y F AT Jorfesi 7 TEmafas 9, areadr Toriehis
FSAT AT AT, SA-AT I FT TFAS Frear FHgidl
ICATThT 3 qTaT

e qaq o1 % dae § TEAEE TogeTdl, STHIETd! TaeT o= BRaTe 7 919 9 219 & 9719 398 aiaad|
Fre-gegw gt 9T ¥ &or FUNEAT TAT AUrSREAr [oriEw| qar & forw IeAT et afkfRafaay, anr awy fi =75
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IHT Tl ATee 2Id Tiafar | arar e o Arae fed g 311 aiada| KP, KC q@T Kx 1 9fvsmard, aree gih

T AAATE AT ‘AHIHIT FTAHATT, & Aeforay w7 Frgidl soeerarse [eaa § s fit afatater aur aatafer o)
TA-gFh H AR HaH|

T T 9T foemas -

AT TAT AT 1 AT FAALO, Aeag fHgra, e st w1 g, e =T arsdis dagmoT,
Tfaedt STATOTEA & T ATaE AT, ATIIRT HIHTG| AT T AT Al ATATY, FTe(1d fFadat § agaeor Saweant
FATANT, AAATHOT U1, T & At Iearg, GorEr, Sfaere Aeae ofiw 39t quraar giaaras e 3 s
AT, TAUT T GISg AT 4|

7 fored sraeret & fAeae

e i ‘Frefieifed uradr, TSee T HAH, AT FT A9 FATHA, TUE U7 qEt 29 Famst #
EEREIERICIP- IR ELI e il
AT TRt 3f¥ I :

STafharsll & A TA7 AEEAT, THH w9 T fgda w0 afafwarst & oo @ few o @ a9ftewo, T #49
iatRaTe, FHTax s Aeas Sfatware, sfabrarstt #1 wa Faior, T srarted Satwar g, Fienaor it Serr, Fienaor S
quifeata, ST 7 IohT 919, STedfaes RO HT THTF ST ITAHAT 3T 0 A=t of<h Tiasd qaedTees T47E, F697d
forgia wa Fweor sraee, wiatar 2T 1 frgia, sao gfafward

AT Y T8 TETAT -

fESET T FEATH, USaTH SEEgH, WSl q9T o ATHeNuu SSEgH, sledl FHIH Tag
gAY, AT ITr, H9T, Fed AT Id A HATT ST, F9d Tas Tged, 91 7 Reste, Haew, =@ #
I H T A=
AT THTAT

AT - FForwien, FAforee FTewar T5T ATHTV] FATAFRAT, AAFT 6 Taq= [AEATAT HT ATAT ATARA AT ATAAT
Tirefierar, 9T TR 9T FHT TIT AT AF ATAHhcd| Aeedres qIhd Faq,Zae-gFhd Mg, ATadhed a9 AT
AIINT, FederHifed graerewa fashier @frar fAfer g fPAeamas d@ear w1 Fuieo, o STt & 5=,
FITAERT FIATHAT, SUHUER TAT TAHT Sofl § qAqd, HITHT qRaadr & AH T AS FHEHI, TS HIAH| 8-
FHITAFTU/TAFEIES, TogeedT AT THF (FLTL0T F FAGTa) TR0 FITAHTAT o TR, §F S T=geedT| T TAFere qT
e & uraar w7 [eiwor, il STEed | SFAAT AT TSI, Tofdel THIAA 9ih arq, Jrafae, fEdas g
T FITIRTU, &ATLOT T ATLOT T (AoeT|

RIS THTEA o-

heh e (T 3T TRl FUFT il FrATsh HLAAT| G TAFRL0T Ho1 (eaieor 7 g fFwoft qom @i
fafereoft arert g Seafsa favet & g wfafefd o seif, Smaal =6t s §-789@e & 99, 98- S 49,
HIEl % e Tqa % oIy wordh e fFaw o amas S fFem, weEr e g & o gmTor S #7341 §i
TEHRT UTIA, UHFHIELT| BT T TaedT| Har daat At v=es fEee & afady, H2-Br2 ufafFamd, uemehi=
T TTSHT T
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FATSH THTAA

T GATHFAT, FIET TATaedh TAT FHIFTed TATT — T TRMeA THHeadT| TRART ¥ TRders| af=faa
Hae, srterd quracar giafeas ymram i arew sfRusve aHiamor: aHawr it wfa, T3 st & darfag ua
THE AT | TRARFI A TR & qFd H001 & Tl
TUFCIERIET o Aol (HETT U ATIAN:-

Tl Fidfed UTRUAS Srupel oY aRaTel & ofq Sfafwar sy Fsiret & fAfs e =97 &7 77 e i
fafa sfix fAfs = 9= & Tl & srae Tor it S, AEids TUFel FT IGH, FIESTeAST AV HT TUFT, AAT TAFET
S AT FUATHSF TRt e e #ied, waw Faw, e, Tged w@ral o ardioeh qudcdT, 95T dars Hi
ez, awenaE afaema % sara) fgmaTortas AupEt S FFafas FuFeehdl: qTeor gRAAS AfHdel qied, Fa9
e, ey e wfafater & @ 3tea 3argeer & Ay fafere qurEdT i FwEatae e S|

T ot FeeT

TAFETIE HHAT: (0-0%, N-0*, T-T1* and n-r*) TATH & TIIeT B TESTHHT il TTEATeh ofaat, Tafes 974,
e yamaT =it araEaE fove s fove, et #ifes g greay Fifas 6TE, grEardiive T Jied 3aTge|
ATSHAT FUFET:- SAUTAT HAAT 6 GG, gh (47 H7 Aqaa0T1 O-H, N-H, C-H, C-D, C=C, C=N, C=0 fFaraii it F@t
AT, IUTEcar agdl AT H TATAT FLd T HeH
Y UH T TFT:-

ATETATT FFIF, TTTRAT Hobd AT, T2 Fahid AqATS HT (G d, Frerd JAT SAEqIerd T, HiHhe (%,
T #i sfifessr/ Srefifrew sadies 9T STeAfics fO%E UAUASY I=9d9 &F, STAEITeH, STAATCH |, UATEIS I,
T et & et it areea i 3g Ruta, sfaesriog vt

THTIA I99-9 111: 200 3=

- o fAeAouTTed e a3 97 : 100 37
B CIES IR EOE EOC IR R I

FeaeT BT &1 R, \rafaE T At Sqad, gaqeiadrn, gaaefierar ,3crg oY H AT AT I T SH heed

#T FATfedr UT AT FT TATE T T AIAAT AT T TF q@07 grEeriorad i, greeitee # G awe Ge,
A= 91T % a6 quT FFEva gt

WTETeHa fareergor:
e fgia, wwH [t arres atwst § af o it TET S Tt F QO v e e A,

ATETT T 97 FTLATT FT&TT 0l TFHLT UF TATAT| TSATA T (AT & ATLTT FHiqqT AT Hea Fq0se & 70 §
ot ATRfTHe % & # TeIHITHIW 3T STfiamee Tt ¥ % &7 § At

THATHRI ST TETATS fAeaaor & forg T3 #7 3T+

L, 7 T THT T & Hhad Dl qhd i, 309 TG40 F7 Foed, T % f¥ Teawat! & a1 8T, Na2COs,
NaOH, Naz02, K2S207  HTT HTHEd HgIAF T4+ (Fad TfaF =) |
AT fareeroor.-

g A1, Aeat F fAfse e, arufas fAaae o qae o 3T T gae) arafas 7 BT Jrs a1
At o % erseee fAeTa o a1 eT3eud, TSI, U8 FIFCiaFa | e aT5e9d Hehdadl & T FFA-41T, Tg Hed-

AT Heha | o B[ AT FI TEISTHIET FIT WA F a1  Hzia, dlg, a5 G731, HIHAA, TS S5eae & gl &
A & Frgial
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AFA—EATT SIS -

Zrerifes fasewor % frgia, i ufie =i a9, T e oaF uREd 9iet @ didde a9, TiHes-a9-
1T T THFATACIC &1 (HLTeor o forT Fae argeem, SSihed &t 1 giads #aT, 3T e &1 3391

TSI -
e  forgia, o= I, STaRTHIET, IS rHIdT T smsae v § siav
grefeeramdidy:-

QIR ET & ATE| TEheT AT AT HoATFed TAFEISH| TG4 TAFIE T HTIH 6 (o0 TATH TAF2IS, Tl 6
afafaa Fe F foru @ Torere| ffee 7o Toereq, Aifae e g ¥ fofae ReFed o amrstasa saFere)
qrefeedt HIE & AqaanT U= T FARTEe F7 A7 qrefeeramdidn ara [Feiwon i 6w e iidr s -
FofeT Yetem wiatward, stafwar & aaqed Ruwis it TuET, rzem #ed, fagee sifaufay, Resum =ieed 9 a
Rrgia afdr e sarsa ety #ifes 22 w@rEe Raee™| S areead & Ay
FITCAFHTH T ST 9T
TUTECAT, Hed ATAT & AT FIFAF, SSIEU digd AIdT 0T, HEraad wrH Faei# |, U eT2ead Fed &l qquid,
F AT Usleq T TAT, THAT F Fod HeAledd & alecdd AL Hl TATET FLA aTl HITH, HIAT SShed
TIAT arzead ¥ forw EEthed, ST saae Aty grr ardeem, % qur Rvcmdie e, e e fiqera, faerornt
FT ST CAT HeATFeidel, ATTET oY fS-ATHT UsicH, S &l FSILAT & SSIElT & THIAHF AIAN, TSURE H A3 AT
T AW, A1 3w 57 7 foryor, A7 See orve s Farss Hg2+ 3T Ag+ T9T AT3ATEE & AT 2159

faresroror it swreerTh it fafer

FIHSUTE F o gid T afiweor| Fiaw FESRITh ST T 93 HIHCRITHN FT 7ged, 215 TOhIeHd fofae
FHERTEN (H P LC ) 3T %7 forfgre wrEerumr, (G LC ) F fArgid| siras afads wiHciTHi

TS sFrehr -

gar-fafSae Teermerdfier F g Faia arac-dtew #71 g 3 et #1970 Seeadad Faeaaenel Hifes
Fratoor frffey sitw gt wmr wwe, #far 7 ffews
FIH FIETHIET 3T TaTiie UsdTer FUaarHIdy :

IS TUFST ST TALTT TIGT| FoIH RIEHiedt & wifersd Bgid @ afawedqr| Wi Brerdieds & A
TUUH % At Hgid 7 I T| vuug & §9 A= ge-vew U U ug, ff St U U ug o |t uwvuo| fFHe 9
TUUH TIT T 19 TUUH| FAT HTe oF (HCL) 3% zoaere fRwars &9 (EDL)I vuud & 4T 21 arel fAfe= wohe &
feaed A= e it Tevnid -Afead Serhias, TEaAET SeThid, TIaed Selhed oY TUUH § JaIrse gl
FTah [AATTH| ATATCHF T [F-hoA TG 9T Fd (AT 3T ATAF ATA LT qahe 16| TRYT 37 wouy F foru 3o arforfeas
T\ I[OTTCHE ST ATATCH (A9TTIT o SATTART| TTHATOAT AT T qIEET (e (ST eTHaT 3T FIH sl eqae |1l

faesroor & vam-¥ fafer:

Tf=T TH-Y It Aty TR S e, - Rhae o va-Y wqgeey Aty amwe &fer @,
FoReeat g1 ST, YA Soteq &1 [|uir, e Sigd, [urTeas Ud /T ara-|
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TUSToeael FUeS TATSHT TUFEERYT:

Frovue, sraee/EE sae Reger B o f Serha - T eh U i 719 TR Tud SeThaal, TaNTE
TAT ATOTTAH TEThHH ATIINTI

G, SAER! AT Fremqat #7 ey

giasll F el #1 A9 (i) CaCOs, MgCOs FT SrardTze ® (i) afedrze & Fe20s, AlOs 3fi¥ TiO2 (i) i
TEETEE § MnO TT MnO2 T ST

a1q @ T et 1 fareer™or - (i) 19 § Cu T Zn (i) sisT # Cu, Zn, Fe, Mn, Al 3T Ni (iii) =¥971a # Cr, Mn, Ni 3w P
9T (iv) =TT He § Pb, Sb, Sn.

erfora® ¥ UEIforad Icaral 1 fareeroor:
af==, "ew UE YSIor s US| Ueiteraw 3caal & faforee e &1 faeewor, i, stfer o,
uAtaTed fog, au i, F9ee WrEe, I @izel S Feiwor, e [ET (T @ a9 1) U7 ",
grteray ® g et
T TAT il T [AIATT:-HE, FHSAT, THAT T ICATEH, ¥ FARTH ST FIT TTAEHe 3T s fereeroor
WG (FTd (e THTE) 100 37F
HTTorsh T THTI:

Zefaea I9TE, AqATE TAT AAATE STl AR ST gelfolieh aieaihil, TAFIRIGeH AT TSR,
FTATHIH T ASHod (FATEca U TTATHATCHFRAT)| Uoehed, Uohled qAT USRS, Uoshed T HYAUT Td TTETATAE
ST THTeHeRaT, Uoshedr T 2ol Qo EeTIo 0T T TATA| Heeroo st qrar= fEfenr, sagrirfents utom fafmm
AT qTATHETSSIeT ST (TRATST 7 3qTeewr Faw)| deagr i amare &feed, swedarn, geged siw ueweaw &
gfaegma g
AT IH oI FFITSEH:

IETE § voteew - AT i gfatrard, FEEs deauer § BrArE § vsied w7 SquanT arEeea g faeE
#ifere, Terdfes Aareer Afn- Afeer Rafaai % siavia & ueiwies vhssr & Fooror § et vdie s 6
gaant #f fafer, giwae RIRe, dfeaes arameftaTese gecraur, srafee, BT aor gdas THi #7 98, UOH{eh e
F "oy £7 fafer, uvefrfes siv tordfes vt £ sifadh dveaae gfafeamd, §sfw smasttfaas @@t & Reates
Ecepinl
FIET i st o

ol AT (HFTT: EIEIASTSST i AT, FAATE (FTRTLHSEIT Aigd) sp3, sp2, sp, C-C, C-N a1 C-O
STt T SO & efdedt=| TUefded TATE, FTUE AT ¥ JT0€ qraelssidoel, Treid TATd, Aqa18
T afgfaer UH o Rrgid: TR % dg T4 S1 &7 (i) THioF qifsed STt (i) Jreihiorsn qTiised Jorre (iii)
e TUITST | e ST, UTrATefRer qar vt 1 gama &1 [Fa| | Jifas Jr: a7 g, J19€ HI07, §7=4T 7
FITET % Hael § qrve X, arve uired,mp/bp AT fZLETT 3T gregior=ere i IHT ¥ FHaerd i It

TUETS 3T HaTera Traehar;
FIE-UATA TSNS, Teeld o, Foioq giatwar, fofue gfafrar, ofFs afafrar, qeanme, aereme,
FATSTET TTATRAT, ATEHhd TRT Urafes Sfaeamas athami- Serae Tthiosd —a e thicrs® T deslTsd T UL &l
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Yewe gfdeama, d9vee, #1a9 SN1, SN2, T SNi wfafsrarsii-Hv=aT F ToaTa 9% =TFleAhiod Traearad &7
AT, SIFATATRISA, AT YA, AT | TAFSRISH Tgqd T, “TFATATRIZod AT ShiSHhed|

Fidua gfafrarstt &1 =T 99 :

UeSld Ufehd, dvsarsd, sdterer, fater, fnmeE, foamied i, sredd T oy waehl 1 WAl Suere
ATFHTSAT FAHAT HHT, HAT-TIUSTF AT a<ett 37 o= g, Rues ez wiatwan

oY ATefR R SRR

ATAGAL ATfded TREAAT, TAA & HifedT Affdeed, 1,3 gerered, 1,3,5- gaamead, Ufead ffeed, ThRuasr
TITH % GHTShforsh TTafharsl &1 avfienur, qeare-gihid Ty §ae A fafe adqa aa7 wrerhasd fafaal &
IFaara AT Rfor T feraett it sameaT | AT i fREeaiy T (4n) T9T (4n+2)

EIEIRE R INERIEERIGE RS

UIHA TR AT (F) FTEd Hoeq9 JT0S] 6 TRT — IEL T (g aIve] & ZIEg o2, gregaed, a=
FHT, ATZHA TIATHRAT, ARSI & N T TN (F) FTET o2l UeH Hoead JTved § AR A== Sfafenar wraitae st §
FHT, UfeH, SEed ArEcreed, RAME fusten & Fwwar, Reemfeasr sfafwar, ffér statrar © (M) st sfatm
THTS (R T ATsfhfor gumrferat # seiifave &t wfar wfaedr geiraae § fuvesd — Fes® AT giRaT
T LT

FTATF TR

TERAS TUFETERTIT: T TS JAT T T&IT ATGIT 6T THTS, VT THUA, FHO9 Agrd] H TATET F qTel
T, ATSATT FUFEIH L, e (o HIA A a0l AT T [T TAT FUFST %0l SATEAT |

ST T dT: TR, TFATI 99/, FFeH T 799, HIHRE, TATI0 FisGlee SEed & GZai+r
TUFZIER AT ST, TRV, AATLLEE hTa el AR TAT UL AT

FATIAT A feeh RS T T dy: (e 3fiT Fwad- 13 NMR) FeT it 719 TqEa e 2rfe: NMR f&ees &t
O T TETEEE fArde w wTed A arer e ged, Fad-fFad Fafenr 13C-1H-1H wFe ey FuteT 9
AT 1H-1H ReaAfew G 1H-1H FafenT fai=i 1 av ez

HTH T reanld: Hitordh Rrgia, T=ftaor: AT TUaerH e, aueTias T9dr, A0 e, Hel Tad A«

SrfasT: 200 %
T %: ST 7 &0, qfedfa ud faaeor

et qX 3T TA; A & THL-HIETAH, STAATSA, AFHTCH 3T T A, A AATAF =56 3T THE Heh, AA 9,
=gl T St HEeT fAeraari-gigdr, ararerar, At ity qur @t s, s w Feataw fSan; g = s
e qquidT ST, ST Saeft faeradrett & SIqaTe FEEl A7 i, STerqd; Al H1 w0, T [Fhre 6 Sy i
T & HHoudTU; TAGT F TOHEL-TTEEIAT 3T FSTT 071, ST a7 (Ao dag; 9o &aq 97 O itesn
HAg H IAL-ARTE; SLHITeH TAT SATT FHATY; ST FqY hed A=, SIS T, FIH; o T% AT T JAHRT!
for=ror; Freg TR ThT=AT; STEd SISt &0, ST o (5 &30 7 Soief faae; 79 i 7 ot &3
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TG ST g T

SIS YaTg 7 g, ST &7 999 & 389 SIqudnT, TIEemer a7 fiee § IaFgar &1 S, Saqar & ATeqq o
yare; fPuw, sffuw qur WRae varg Rafar; afwhifam, saditfaa qur sofifag Sagat & Sasa fertes 1 gegied-
orr, Forre, Siea siie areen it fafem, que aresfemm

TITT: ST A=A A A % H T AT

FTU KT qAATF TAT TAGAANAE TGAAT; oA AT | T FAGT Al AR T ARG TAT GO0 17ar
AT, Al ATfdand q@giaai-serda, IEd, J-FeE T Jaha 93fadi; S F ol & THe A eq6 Farr i
TEiaat; FeA 1 BSrea, FEE, SR g1 ([MEar; IUHde! gHitand qafadr; e ft ariE fFeward; 90 adteor-
T, AT e T AT

TRT-H: STl OTaT
ST % ATa® F TarEt® or; AT s & O qurEsr F 2T9dE; o QUET At B AT hdhd TEQd [T, A
fafsre waort § s[o1 qurasT; o SgU TR iaE (qSAT) ST ATaS T G505, AT ST HT FTAMA; A AT
FeAadl | LRATATTH |
TT-5: T THGT
% Ff, T, TEL TAT I HILT T GHEATY; ST T ATAGT2 ST Gl G, A &3] § oI THEATT; qh
TAT AT AT § oI TG, [ GHET T TAdTg TRATT T TATH; I SHTET F FAT (016 1 Gheqdl, o
TaET-AT( TeT T AT T T, qUT AA G99 AT T GT TAGT [THALT; Tl AT oA H G0 START; oA
farem
gfeforee-

FrftEaTl F g ud qrafees ey gty F are § Aty
1. = sefteart #t gfaer o yerfea e Sra € arfe o 77 stqa o a9 6 srfera arifs s s 8 a1
Tel | T AfFaw wareey wiasl (FRFa wreies) & a0 Mead & oo ff € Tur o seear =9 Baamt i [aita
IATH ATATAT T I Tl HLAT AT 36 TATELT TEET G TaeT AU Tal (g1 ST FhaT |

2. FATHY, Tg T €T F THHA AT AU T qad aeawe w1 R are £ fure 9w fF=m #3 % are G off
SHEEAT F THT AT FEAHT FA H1 [0 SRR g | d=8Th [QeAiT 4ot & Siaid had A &7 7 e
FRAT % AT | T&1 ! ATEATH il 3@d gU TS g2 a% ge af JTuI|

3. T a1 grer swHitear & forw sraforg &t S arent rfercar oivar & Meifa d@qot e e aofae
BT | rfereaT ot &7 AraTSIa Ao Seal SFHIEAT & [orw FoRaT STUTT ST 97T o e ¥ sifaw &9 & aet =i fho
STRT

4. gt % foro aoft-| spEsfaet, qetfastag, wmmes s Soft-1| e qeatasrr @G- o= o= qie eg
TAET SZUT AT  Torw I8 =<t g T Setaan &1 aratee oy amiiad e 31 g1 ofiT 3aH Hls VAT i ad 7
g orew (e % a1e saarg@s® F19 F3d | areT 924 6 FHEr 2

5. ARG (TS aT afgd) STid & STHIZAT 6l A1, FiF 3T AT 6 5L F I 449 & a8 § AShe aIE
TAY TE ATd BIE &I T2 ¢ T a8 SFHIGAT 0l GLeT § ARG & & § S 61 T8I 46 6 fiohs aa9 T8 IuLFT aazt
I A | ATU| (T F949, Fa 3T AT 6 9 H FAuwdr g1 ar Si= % forw Iufiaard it qeqdrd § T@aT A8 3 ITE
FTAT T THH-X AT ATRT| THT F oF AT &1 a8 IFHTGATT Tl Ta€ AT TEqe AT FHLT|

6. IHHIEAR #7 F7 Aeafofaa @fer & 9rar ST (- a8 9" @ 3 7 #{i J798E (VE0EE) § ] TH daT
g1 T STum o 39 O e # S[E 72 Y SHaET au Fary ufEAt %, urat & oS A7 R o Res W T U s g
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AT e wTem =T R i SEeht ufe i, fisfomt, s Fver aTaave % |1 &9 gl IHHT SIST A= Tl JT0 qrfeh & =
TAT (AT AT gUE ) BILsied a1 G o A1 10| FF HETH e 3 g HEH T &F AWM | /AT SAT0IT

7. SIFTEATY T FTAT ATT T TLHT TH THE §:- SH 6 FId @1 AT STuar & 3896 919 2 & ¥ IHeh! 9910,
8% % S 33T g1 T 7 Sl 6 W% 20 d¥g AUl ST oh ST FAT el 10T T &l (AToe 5012) 3 HI0 (TR
ufRrew) % fie 7 T Y ag hrd A gl F {d o S a7 3T sne/awa (Sifsied/od) ® 1 Sta etret i AT A
STTUSTT ¥ Ieg 91T o HTT AT T (AT JTOIM| F3heq 36 a7d &7 419 T@T SATUIT 3 el ST A7 33U A7 9 7 oo Sro
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PRESIDENT’S SECRETARIAT
New Delhi, the 26th January, 2018

No. 8-Pres/2018.—The President is pleased, on the occasion of Republic Day 2018, to award the President’s
Correctional Service Medal for Distinguished Service to the following prison personnel:-

1. Dr. K.K. Gupta, DIG, Prisons Headquarters, Chhattisgarh.
2. Shri A.J. Mathew, Special Officer (Joint Supdt.), DIG Office, Kozhikode, Kerala.
2. These awards are made under Rule 4 of the Rules governing the grant of President’s Correctional Service

Medal for Distinguished Service

P. PRAVEEN SIDDHARTH
Officer on Special Duty

No. 9-Pres/2018.—The President is pleased, on the occasion of Republic Day, 2018 to award the Correctional
Service Medal for Meritorious Service to the following prison personnel:-

1. Shri Rum Lal Sahu, Warder, Central Jail, Raipur, Chhattisgarh.

2. Shri Kuldeep Ram Diwakar, Head Warder, Sub Jail, Surjpur, Chhattisgarh.

3. Shri Ajay Bhatia, Deputy Superintendent, Grade-1, Prisons Headquarter, Delhi.

4, Shri Yogender Kumar, Head Warder, Central Jail, Tihar, Delhi.

5. Shri Paramjeet Singh, Head Warder, Central Jail, Mandoli, Delhi.

6. Shri Jagdishbhai Rameshbhai Taral, Jailor Gr.I, Ahmedabad Central Prison, Gujarat.

7. Shri Zayau-Din, Head Warder, Central Jail, Srinagar, Jammu & Kashmir.

8. Shri Raveendran M. V., Superintendent, Special Sub Jail, Kannur, Kerala.

9. Shri Suresh N., Asstt. Superintendent Gr.I, State Institute of Correctional Administration, Kerala.
10. Shri Satyabhan Dwivedi, Head Warder, Central Jail, Satna, Madhya Pradesh

11. Shri Rajesh Kumar Namdeo, Head Warder, Jail Headquarter, Bhopal, Madhya Pradesh.
12.  Shri Sanjay Vyas, Warder, Central Jail, Ujjain, Madhya Pradesh.

13. Shri Alexander, Warder, Central Jail, Jabalpur, Madhya Pradesh.

14. Smt. Laung Bai Maravi, Warder, Central Jail, Jabalpur, Madhya Pradesh.

15.  Shri Dharamaraj Namdevrao Naghate, Subedar, Nagpur Central Prison, Maharashtra.

16.  Shri Sunil Nivrutti Dhamal, Deputy Superintendent, IG Prison & Correctional Service Office, Maharashtra.
17. Shri Ananda Shankar Hirve, Subedar, Yerwada Central Prison, Maharashtra.

18.  Shri Jagannath Pandurang Khupse, Haveldar, Jalana District Prison, Maharashtra.

19. Shri Sanjiv Sakharam Ghanekar, Haveldar, Kolhapur District Prison, Maharashtra.

20. Shri Gajanan Digambar Kshirsagar, Haveldar, Amravati Central Prison, Maharashtra.
21.  Shri Subhash Totaram Tayade, Sepoy, Aurangabad Central Prison, Maharashtra.

22. Shri Th. Nabakumar Meitei, Warder, Manipur Central Jail, Manipur.

23. Shri S. Unnikrishnan, Warder, Manipur Central Jail, Manipur.

24. Shri Purno Sangma, Warder, District Jail, Shillong, Meghalaya.

25. Shri Chittaranjan Mohanty, Sub Asstt. Jailor, District Jail, Sundargarh, Odisha.

26. Shri Biranchi Narayan Behera, Warder, Circle Jail, Cuttack, Odisha.

27. Shri R. Rajagopal, Chief Head Warder, Sub Jail, Kumbakonam, Tamil Nadu.

28. Shri S. Shunmugasundaram, Assistant Jailor, Central Prison, Palayamcottai, Tamil Nadu.
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29. Shri M. Arasan, Assistant Jailor, Sub Jail, Uthamapalayam, Tamil Nadu.
30. Shri G. Thasarathan, Grade I Warder, Sub Jail, Chengam, Tamil Nadu.
31. Shri K. Mohan, Chief Head Warder, Central Jail, Cherlapalli, Telangana.
32. Shri B. Ramulu, Chief Head Warder, Central Jail, Warangal, Telangana.
33. Shri Akula Narasimha, Inspector General of Prisons, Prisons and Correctional Services, Telangana.
34.  Shri G. Jaya Raju, Head Warder, Central Jail, Warangal, Telangana.
35. Shri Premnath Pandey, Sr. Superintendent, District Jail, Lucknow, Uttar Pradesh.
36. Shri Shailesh Kumar Singh, Deputy Jailor, District Jail, Ferozabad, Uttar Pradesh.
37. Shri Chaturbhuj Singh Yadav, Head Jail Warder, Mathura, Uttar Pradesh.
38. Shri Raj Kumar Singh, Jail Warder, District Jail, Bahraich, Uttar Pradesh.

2. These awards are made under Rule 4(iii) of the Rules governing the grant of Correctional Service Medal

for Meritorious Service.

P. PRAVEEN SIDDHARTH
Officer on Special Duty

MINISTRY OF MINES
New Delhi, the 21st March, 2018
COMBINED GEO-SCIENTIST AND GEOLOGIST EXAMINATION, 2018
No.4/1/2017-M.I1.—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

Category 1

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

Name of the Post : Geologist, Geophysicist and Chemist
Group : Group ‘A’
Pay Scale : Level 10 of Pay Matrix : Rs.56,100-1,77,500
Service : (i) Ministry of Mines, Central Geological Service Group ‘A’ Rules, 2010
(ii) Geological Survey of India Geophysical Service Group ‘A’ Rules, 2013
(iii) Geological Survey of India Chemical Service Group ‘A’ Rules 2013
Category 11

The details of posts, in the Central Ground Water Board, a subordinate office of Ministry of Water Resources, Govt.

of India, to be filled up through this Examination, are as follows:

2

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

Group : Group ‘A’

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

A candidate may compete for any one or both the categories of posts for which he is eligible in terms of the Rules. A
candidate who qualifies for both the categories of posts on the result of the written part of the examination will be
required to indicate clearly in the Detailed Application Form the categories of posts for which he wishes to be
considered in the order of preference so that having regard to his rank in order of merit, due consideration can be given
to his preference when making appointment.
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N.B: (i) : No request for making subsequent addition/alteration in the details indicated by a candidate in his Detailed
Application Form will be entertained by the Commission.

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

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

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

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

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

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

(7) A candidate must be either:
(a) a citizen of India, or
(b) a subject of Nepal or
(c) a subject of Bhutan, or
(d) a Tibetan refugee who came over to India, before the 1st January, 1962, with the intention of settling in India, or

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

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

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

(8) Age limit:

(a) For Geologist and Geophysicist and Chemist (Group ‘A’) in the Geological Survey of India, an attached office
of Ministry of Mines, Government of India: A candidate must have attained the age of 21 years and must not
have attained the age of 32 years on the first day of the month of January of the year in which the Examination
is to be held [i.e. as on 1st January, 2018] i.e. he/she must have been born not earlier than 2nd January, 1986
and not later than 1st January 1997.

(b) Jr. Hydrogeologists (Scientist B), Group A, in Central Ground Water Board, Ministry of Water Resources: A
candidate must have attained the age of 21 years and must not have attained the age of 35 years on the first day
of the month of January of the year in which the Examination is to be held [i.e. as on st January, 2018] i.e.
he/she must have been born not earlier than 2nd January, 1983 and not later than 1st January 1997.

N.B: Candidates should ensure that they meet the age eligibility criteria for the post mentioned for which they are
applying.
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(c) The upper age limit will be relaxable up to a maximum of seven years in the case of Government servants, if they
are employed in a Department mentioned in Column-I below and apply for the corresponding post(s)

mentioned in Column — II.

Column - I

Column - II

Geological Survey of India

()
(i)
(iii)

Geologist Group ‘A’
Geophysicist Group ‘A’
Chemist Group ‘A’

Central Ground Water Board

®

Jr. Hydrogeologist, Gr. A

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

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

(i) Up to a maximum of three years in the case of candidates belonging to Other Backward Classes who are

eligible to avail of reservation applicable to such candidates.

(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 Ist January, 2018 and have
been released (i) on completion of assignment including those whose assignment is due to be completed
within one year from 1st January, 2018 otherwise than by way of dismissal of discharge on account of
misconduct or inefficiency or (ii) on account of physical disability attributable to Military Service or (iii) on
invalidment.

(vi) upto a maximum of 5 years in the case of ECOs/SSCOs who have completed an initial period of assignment

of 5 years of Military Service as on 1st January, 2018 and whose assignment has been extended beyond 5
years and in whose case the Ministry of Defence issues a certificate that they can apply for civil
employment and that they will be released on 3 months’ notice on selection from the date of receipt of offer
of appointment.

(vii) Upto a maximum of 10 years in the case of blind, deaf-mute and orthopedically handicapped persons. up to

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

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

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

cumulative age-relaxation under both the categories.

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

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

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

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

(i1) For Geophysicists Gr ‘A’ in Geological Survey of India

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

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

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

(iv) For Junior Hydrogeologists (Scientist 'B'), Group 'A"in C.G.W. B.

(a)Master's degree in Geology or Applied Geology or Marine Geology from a University incorporated by an Act of
the Central or State Legislature in India or other educational Institutes established by an act of Parliament or declared to be
deemed as Universities under Section 3 of the University Grants Commission Act, 1956; or

(b) Master's degree in Hydrogeology from a recognized University.

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

(a) Candidates who have appeared at the final examination of the minimum educational qualification specified in
clause (i) to (iv) of this paragraph, passing of which shall render them eligible to appear at the relevant year Examination, but
have not been informed of the result may also apply for admission to the Examination and in such case his or her admission
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to the relevant year Examination shall be provisional and subject to obtaining minimum educational qualification specified in
clause (i) to (iv) of this paragraph. (b) In exceptional cases the Commission may treat a candidate who has not any of the
qualifications prescribed in this rule, as educationally qualified provided that he has passed examinations conducted by other
institutions, the standard of which in the opinion of the Commission, justifies his admission to the examination.

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

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

(11) All candidates in Government service, whether in a permanent or in temporary capacity or as work-charged
employees, other than casual or daily rated employees or those serving under Public Enterprises will be required to submit an
undertaking that they have informed in writing to their Head of Office/Department that they have applied for the above
examination.

Candidates should note that in case of a communication is received from their employer by the Commission within
30 days from the last date of receipt of application in the Commission for the relevant year examination withholding
permission to the candidates applying for appearing at the examination, their application will be liable to be
rejected/candidature will be liable to be cancelled.

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

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

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

(14) A candidate who is or has been declared by the Commission to be guilty of -
(i) Obtaining support for his candidature by any means, or
(i1) Impersonating, or
(iii) Procuring impersonation by any person; or
(iv) Submitting fabricated documents or documents which have been tampered with; or
(v) Making statements which are incorrect or false, or suppressing material information; or
(vi) Resorting to any other irregular or improper means in connection with his candidature for the examination; or
(vii) Using unfair means during the examination; or
(viii) Writing irrelevant matter, including obscene language or pornographic matter, in the script(s); or
(ix) Misbehaving in any other manner in the examination hall; or
(x) Harassing or doing bodily harm to the staff employed by the Commission for the conduct of their examination, or

(xi) being in possession of or using any mobile phone (even in switched off mode), pager or any electronic equipment or
programmable device or storage media like pen drive, smart watches etc. or camera or blue tooth devices or any other
equipment or related accessories either in working or switched off mode capable of being used as a communication device
during the examination; or

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

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

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

(i) By the Commission from any examination or selection held by them,
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(ii) By the Central Government from any employment under them; and
(c) If he is already in service under Government, to disciplinary action under the appropriate rules
Provided that no penalty under this rule shall be imposed except after-

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

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

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

Provided that candidates belonging to the Scheduled Caste /Scheduled Tribes or Other Backward Classes
may be summoned for a personality test by the Commission by applying relaxed standards if the Commission is of the
opinion that sufficient number of candidates from these communities are not likely to be summoned for a personality test on
the basis of the general standard in order to fill up the vacancies reserved for them.

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

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

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

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

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

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

(20) A candidate must be in good mental and bodily health and free from any physical defect likely to interfere with
the discharge of his duties as an officer of the service. A candidate who after such medical examination as Government or the
appointing authority or under these rules, as the case may be, may prescribe, is found not to satisfy these requirements will
not be appointed. The candidates who are declared finally successful on the basis of this examination, may be required to
undergo the medical examination to ascertain their physical mental and bodily fitness for the post or otherwise. The details of
the medical examination are given in the Appendix-II to these rules. Candidates will have to pay a fee to the Medical Board
concerned at the time of the Medical Examination as prescribed by the medical authority or Govt. of India as the case may
be. The fee to be paid for medical examination would be indicated in the letter summoning the candidates to appear for
medical examination.

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

requirements of the posts.

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

CODE
MF
PP
L
KC
BN
S
ST
\
SE
H
11. RW

—

A A A

H
e

Physical Requirement
Work performed by manipulating (with fingers)
Work performed by pulling and pushing
Work performed by lifting
Work performed by kneeling and crouching
Work performed by bending
Work performed by sitting
Work performed by standing
Work performed by walking
Work performed by seeing
Work performed by hearing/speaking
Work performed by reading & writing

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

the concerned Service Posts -

FUNCTIONAL CLASSIFICATION

Code
1. BL
2. BA
3. BLA
4 OL
5 OA
6 BH
7. MW
8 B
9 PB
10. D
11. PD

Functions
both legs affected but not arms
both arms affected
a. impaired reach
b. weakness of grip
both legs and both arms affected
one leg affected (R or L)
a. impaired reach
b. weakness of grip
c. ataxic
one arm affected (R or L)
a. impaired reach
b. weakness of grip
c. ataxic
stiff back and hips (cannot sit or stoop)
muscular weakness and limited physical endurance
blind
partially blind
deaf
partially deaf
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(22) A candidate will be eligible to get the benefit of community reservation only in case the particular caste to
which the candidates belongs is included in the list of reserved communities issued by the Central Government. If a candidate
indicates in his/her application form for Combined Geoscientist and Geologist Examination that he/she belongs to General
Category but subsequently writes to the Commission to change his/her category to a reserved one, such request shall not be
entertained by the Commission.

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

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

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

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

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

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

FARIDA M. NAIK
Director

APPENDIX -1
1. The examination shall be conducted according to the following plan
Part I - Written examination in the subjects as set out in para 2 below

Part 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
(1) 2 3)
1. General English (common for all category) 3 hrs 100

Category — 1 For the post of Geologists

2. Geology Paper I: 3 hrs 200
3. Geology Paper II: 3 hrs 200
4. Geology Paper I1I: 3 hrs 200

Category — 2 For the post of Geophysicists
2. Geophysics Paper I: 3 hrs 200
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3. Geophysics Paper 1I: 3 hrs 200
4. Geophysics Paper I1I: 3 hrs 200
Category — 3 For the post of Chemists

2. Chemistry Paper I: 3 hrs 200
3. Chemistry Paper II: 3 hrs 200
4. Chemistry Paper III: 3 hrs 200
Category — 4 For the Post of Jr. Hydrogeologist

2. Geology Paper I 3 hrs 200
3. Geology Paper II 3 hrs 200
4. Hydrogeology 3 hrs 200

Note I: Candidates competing for selection to the posts of Geologist, Geophysicist, Chemist and Junior
Hydrogeologist will be required to appear in all the subjects mentioned against respective category above.

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

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

3. THE EXAMINATION IN ALL THE SUBJECT WILL BE OF CONVENTIONAL (ESSAY) TYPE
4. All Question Papers must be answered in English. The Question Papers will be set in English only.
5. The standard and syllabus of the examination will be as shown in the Schedule to Appendix-I.

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

Compensatory time of twenty minutes per hour shall be permitted for the Blind candidates and the candidates with
locomotor disability and cerebral palsy where dominant (writing extremity is affected to the extent of slowing the
performance of function (minimum of 40% impairment) will be allowed in the Combined Geo-Scientist and Geologist
Examination.

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

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

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

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

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

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

SCHEDULE
STANDARD AND SYLLABUS

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

There will be no practical examination in any of the subjects
GENERAL ENGLISH: 100 Marks

Candidate will be required to write a short Essay in English. Other questions will be designed to test their
understanding of English and workman like use of words.

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

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

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

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

Section B: Structural Geology

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

Section C: Geodynamics

Earth and its internal structure. Continental drift — geological and geophysical evidence and objections. An
overview of plate tectonics including elementary concepts of plates, lithosphere, asthenosphere, types of plate boundaries
and associated important geological features like oceanic trenches, volcanic arcs, accretionary wedges, topography of mid-
ocean ridges, magnetic anomaly stripes and transform faults. Gravity anomalies at mid-ocean ridges, deep sea trenches,
continental shield areas and mountain chains. Palaeomagnetism 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
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correlation of unfossiliferous rocks. Precambrian stratigraphy of India : Achaean stratigraphy -tectonic frame-work,
geological history and evolution of Dharwar, and their equivalents; Easterghats mobile belt; Proterozoic stratigraphy -
tectonic framework, geological history and evolution of Cuddapahs and their equivalents. Palaeozoic stratigraphy:
Palaeozoic formations of India with special reference to type localities, history of sedimentation, fossil content. Mesozoic
stratigraphy: Mesozoic formations of India with special reference to type localities, history of sedimentation, fossil content.
Cenozoic stratigraphy: Cenozoic formations of India, Rise of the Himalayas and evolution of Siwalik basin. Stratigraphic
boundaries: Stratigraphic boundary problems in Indian geology. Gondwana Supergroup and Gondwanaland. Deccan
Volcanics. Quaternary stratigraphy. Rocks record, palaeoclimates and palacogeography.

Section E : Palacontology

Evolution of the fossil record and the geological time scale. Basic and functional morphology of major fossil
groups. Species concept; Major evolutionary theories ; Techniques in Palaecontology mega fossils- microfossils —
nannofossils , ichnofossils — collection, identification and illustration — binomial Nomenclature; Invertebrate Palacontology
— A brief study of morphology, classification, evolutionary trends and distribution of Bivalves, cephalopoda and
Gastropods, Echinoids, Corals and Brachiopods. Vertebrate Palacontology — Brief study of vertebrate life through ages.
Evolution of reptiles and mammals; Siwalik vertebrate fauna; Biodiversity and mass extinction events; evidence of life in
Precambrian times; Palaeontological perspective : Use of palacontological data in a) Stratigraphy b) Palaeoecology and
evolution; Introduction to Micropalaeontology; Types of Microfossils; Plant fossils: Gondwana flora and their significance.
Different microfossil groups and their distribution in India; Application of palynology. Basic idea about statistical
application in palaeontology. 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.
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Petrogenetic provinces : Continental areas: Volcanic-Flood basalts-Tholeiites (Deccan Trap, Columbia River
basalts); Layered gabbroic intrusions: The Bushveld complex, Skaergaard intrusion, Still water complex. Plutonic:
Carbonatites and alkaline rock complexes of India; Oceanic Rift valleys: MORB- Tholeiites-Ophiolites

Section C : Metamorphic Petrology & Processes

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

Section D : Sedimentology

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

Section E : Environmental Geology and Natural Hazards

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

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

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

Occurrence and distribution in India of metalliferous deposits - base metals, iron, manganese, aluminium,
chromium, nickel, gold, silver, molybdenum. Indian deposits of non-metals — Diamond, mica, asbestos, barytes, gypsum,
graphite, apatite and beryl. Gemstones, refractory minerals, abrasives and minerals used in glass, fertilizer, paint, ceramic
and cement industries. Building stones. Phosphorite deposits. Placer deposits, rare earth minerals. Strategic, critical and
essential minerals. India’s status in mineral production vis a vis world scenario, Changing patterns of mineral consumption.
UNEFC 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.
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Interrelationship between geology and geophysics - Role of geological and geophysical data in explaining
geodynamical features of the earth. General and Exploration geophysics - Different types of geophysical methods; Gravity,
magnetic, Electrical, Seismic - their principles and applications. Geophysical field operations - Different types of surveys,
grid and route surveys, profiling and sounding techniques, scales of survey, presentation of geophysical data. Application of
Geophysical methods - Regional geophysics, ore geophysics, engineering geophysics. Geophysical anomalies : correction to
measured quantities, geophysical, anomaly, regional and residual (local) anomalies, factors controlling anomaly, depth of
exploration. Integrated geophysical methods - Ambiguities in geophysical interpretation, Planning and execution of
geophysical surveys.

Section C: Mineral exploration

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

Section D: Geology of fuels

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

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

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

Section E : Engineering Geology

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

GEOPHYSICS - PAPER I: 200 Marks
PART-A: 100 Marks
a. Solid Earth Geophysics:

Introduction to Geophysics its branches and relationship with other sciences. Solar system, its origin, characteristics
of planetary members, Earth; its rotation and figure. Age of earth & various methods of determination. Tectonics and
Geodynamics, Thermal history and its characteristics. Gravity field of earth and Isostasy. Geomagnetism, elements of earth's
magnetism: Internal, External fields and their causes, Paleomagnetism, Polar wandering paths, Seafloor spreading,
geophysical evidences. Elastic waves, internal structure of earth, variation of physical properties in the interior of earth.
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b. Earthquake and Engineering Seismology:

Seismology, earthquakes, focal depth, epicenter, great Indian earthquakes, Intensity and Magnitude scales, Energy
of earthquakes, foreshocks, aftershocks, Elastic rebound theory, Fault plane solutions, Seismicity and Seismotectonics of
India, Frequency-Magnitude relation (b values), Velocity structure, VpNs studies. Elastic waves, their propagation
characteristics. Seismic ray theory for spherically and horizontally stratified earth, basic principles of Seismic Tomography
and receiver function analysis, Seismic network and arrays, telemetry systems, Earthquake prediction; dilatancy theory,
short-term, middle-term and long- term predictions, Seismic microzonation studies, application for engineering problems,
Seismometry, Principle of electromagnetic seismograph, displacement meters, velocity meter, accelerometer, WWSSN
stations, Strong motion seismograph, seismic arrays for detection of nuclear explosions, Broadband seismometry.

c. Methods in Geophysics:

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

d. Geophysical Inversion:

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

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

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

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

d. Introductory Atmospheric and Space Physics:

The Neutral atmosphere, atmospheric nomenclature, the Hydrostatic equation, geopotential height, expansion and
contraction, fundamental forces in the atmosphere, apparent forces, atmospheric composition, solar radiation interaction with
the neutral atmosphere, climate change. Electromagnetic radiation and propagation of Waves: EM Radiation, fundamentals of
EM waves, effects of environment, Antennas-basic considerations, types of antennas. Propagation of Waves: ground wave,
sky wave, and space wave propagation, troposcatter communication and extra terrestrial communication. The Ionosphere,
morphology of ionosphere, the D, E and F-regions, chemistry of the ionosphere, ionospheric parameters, E and F region
anomalies and irregularities in the ionosphere. Global Positioning Systems (GPS)-basic concepts, overview of GPS system,
augmentation services, GPS system segment, GPS signal characteristics, GPS errors, multi path effects, GPS performance,
satellite navigation system and applications.

GEOPHYSICS - PAPER II : 200 Marks
PART-A: 100 Marks
a. Geophysical Potential Fields (Gravity and Magnetic)

Geophysical potential fields, Inverse square law of field, Principles of Gravity and Magnetic methods, Geoid,
Spheroid, Nature of gravity and its variation, Properties of Newtonian potential, Laplace's and Poisons equations, Green's
theorem, Gauss law, Concept of Bouguer gravity anomaly, Rock densities, factors controlling rock densities, determination
of density, theory of isostasy, Earth's main magnetic field, origin, temporal variations, Geomagnetic elements, Columb's law
of magnetic force and fields, intensity of magnetization and induction, magnetic potential and its relation to field, units of
measurement, origin of magnetic anomalies, interrelationship between different components of anomalies, Poison's 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.
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c. Seismic Prospecting:

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

Borehole Geophysics (Principles of Well logging):

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

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

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

b. Nuclear and Particle Physics:

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

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

c. Electromagnetic Theory:

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



118 THE GAZETTE OF INDIA, MARCH 24, 2018 (CHAITRA 3, 1940) [PART [—SEC. 1

d. Classical Mechanics:

Newton's laws; Phase space dynamics, stability analysis; Central-force motion; Two-body collisions, scattering in
laboratory and centre-of-mass frames; Rigid body dynamics, moment of inertia tensor, non-inertial frames and pseudoforces;
Variational principle, Lagrangian and Hamiltonian formalisms and equations of motion; Poisson brackets and canonical
transformations; Symmetry, invariance and conservation laws, cyclic coordinates; Periodic motion, small oscillations and
normal modes; Special theory of relativity, Lorentz transformations, relativistic kinematics and mass-energy equivalence.

GEOPHYSICS - PAPER III : 200 Marks
PART-A: 100 Marks
a. Radiometric Exploration / Airborne Geophysical surveys for Geological Mapping:

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

b. Marine Geophysics:

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

c. Geophysical Signal Processing:

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

d. Remote Sensing and GIS applications:

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

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

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

d. Electronics and devices:

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

e. Digital electronics, Radar systems, Satellite communications:

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

f. Quantum Mechanics:

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

CHEMISTRY PAPER-I (Inorganic Chemistry): 200 Marks
Chemical periodicity:

Periodic table, group trends and periodic trends in physical properties. Classification of elements on the basis of
electronic configuration. Modern ITUPAC Periodic table. General characteristic of s, p, d and f block elements. Effective
nuclear charges, screening effects, atomic radii, ionic radii, covalent radii. lonization potential, electron affinity and electro-
negativity. Group trends and periodic trends in these properties in respect of s-, p- and d-block elements. General trends of
variation of electronic configuration, elemental forms, metallic nature, magnetic properties, catenation and catalytic
properties, oxidation states, aqueous and redox chemistry in common oxidation states, properties and reactions of important
compounds such hydrides, halides, oxides, oxy-acids, complex chemistry in respect of s-block and p-block elements.

Chemical Bonding and structure:

Ionic bonding: Size effects, radius ratio rules and their limitations. Packing of ions in crystals, lattice energy, Born-
lande equation and its applications, Born-Haber cycle and its applications. Solvation energy, polarizing power and
polarizability, ionic potential, Fazan's rules. Defects in solids. Covalent bonding: Lewis structures, formal charge. Valence
Bond Theory, Molecular orbital Theory, hybridizations, VSEPR theory. Partial ionic Character of covalent bonds, bond
moment, dipole moment and electro negativity differences. Concept of resonance, resonance energy, resonance structures.
Schrodinger equation for the H-atom.

Coordinate bonding: Werner theory of coordination compounds, double salts and complex salts, Lewis acid-base.
Ambidentate and polydentate ligands, chelate complexes. IUPAC nomenclature of coordination compounds. Coordination
numbers, Geometrical isomerism. Stereoisomerism in square planar and octahedral complexes. Hydrogen bonding. Metallic
bonding: qualitative idea of band theory, conducting, semi conducting and insulating properties.
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Chemistry of coordination compounds:

Isomerism, reactivity and stability: Determination of configuration of cis- and trans- isomers by chemical methods.
Labile and inert complexes, substitution reaction on square planer complexes, trans effect. Stability constants of coordination
compounds and their importance in inorganic analysis. Structure and bonding: Elementary Crystal Field Theory: splitting of
do configurations in octahedral, square planar and tetrahedral fields, crystal field stabilization energy; pairing energy. Jahn-
Teller distortion. Metal-ligand bonding, sigma and pi bonding in octahedral complexes and their effects on the oxidation
states of transitional metals . Orbital and spin magnetic moments, spin only moments of and their correlation with effective
magnetic moments, d-d transitions; LS coupling, spectroscopic ground states, selection rules for electronic spectral transi-
tions; spectro-chemical series of ligands; charge transfer spectra .

Acid-Base reactions

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

Precipitation and Redox Reactions:

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

Organo metallic compounds:

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

Nuclear chemistry:

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

s-Block Elements :

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

p-Block Elements :

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

Chemistry of d- and f- block elements:

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

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

Thermodynamics and Equilibrium:

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

Acids-bases and solvents:

Modern aspects of acids and bases: Arrhenius theory, theory of solvent system, Bronsted and Lowry's concept,
Lewis concept with typical examples, applications and limitations. Strengths of acids and bases. Ionization of weak acids and
bases in aqueous solutions, application of Ostwald's dilution law, ionization constants, ionic product of water, pH-scale,
buffer solutions and their pH values, buffer actions & buffer capacity; hydrolysis of salts.

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

Chemical kinetics and catalysis:

Order and molecularity of reactions, rate laws and rate equations for first order and second order reactions; zero
order reactions. Parallel and consecutive reactions. Determination of order of reactions. Temperature dependence of reaction
rate, energy of activation. Enthalpy of activation, entropy of activation , effect of dielectric constant and ionic strength of
reaction rate, kinetic isotope effect; collision theory & transition State Theory of reaction rate, Catalytic reactions.

Adsorption and Surface Chemistry:

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

Electrochemistry:

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

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

Quantum Chemistry:

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

Basic principles and application of spectroscopy:

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

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

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

CHEMISTRY PAPER-III : 200 Marks
PART-A (Analytical Chemistry): 100 Marks
Theoretical basis of Quantitative inorganic analysis:

Law of mass action, chemical and ionic equilibrium, solubility, Solubility product and common ion effect, effect of
temperature upon the solubility of precipitates, the ionic product of water, pH, effect of temperature on pH, Salt hydrolysis,
hydrolysis constant, degree of hydrolysis, buffer solutions, different types of buffers and Henderson's equation.

Gravimetric Analysis:

General principles, stoichiometry, calculation of results from gravimetric data. Properties of precipitates. Nucleation
and crystal growth, factors influencing completion of precipitation. Co-precipitation and post-precipitation, purification and
washing of precipitates. Precipitation from homogeneous solution, a few common gravimetric determinations-chloride as
silver chloride, sulphate as barium sulphate, aluminum as the oxinate and nickel as dimethyl glyoximate.

Sampling and treatment of samples for chemical analysis:

Techniques of collection of Solids, liquids and gaseous samples, dissolution of solid samples, attack with water,
acids, and alkalis, fusion with Na2CO3, NaOH, Na202, 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 - 1) 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);
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Acid base titrations: Principles of titrimetric analysis, titration curves for strong acid-strong base, weak acid-strong
base and weak base-strong acid titrations, poly protic acids, poly equivalent bases, determining the equivalence point-theory
of acid base indicators, colour change range of indicator, selection of proper indicator.

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

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

Complexometric titrations: Complex formation reactions, stability of complexes, stepwise formation constants,
chelating agents, EDTA-acidic properties, complexes with metal ions, equilibrium calculations involving EDTA, conditional
formation constants, derivation of EDTA titration curves, effect of other complexing agents, factors affecting the shape of
titration curves-completeness of reaction, indicators for EDTA titrations-theory of common indicators, titration methods
employing EDTA-direct, back and displacement titrations, indirect determinations, titration of mixtures, selectivity, masking
and de-masking agents, typical applications of EDTA titrations-hardness of water, magnesium and aluminium in antacids,
magnesium, manganese and zinc in a mixture, titrations involving uni-dentate ligands-titration of chloride with Hg2+ and
cyanide with Ag+.

Chromatographic methods of analysis:

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

UV-Visible Spectroscopy:

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

Flame photometry and Atomic absorption spectrometry:

Emission spectra Vs absorption spectra. Basic Principles and theory of flame photometry. Applications of Flame
photometers. Basic Principles and theory of AAS. Three different modes of AAS - Flame-MS, VGAAS, and GFAAS. Single
beam and double beam AAS. Function of Halo Cathode Lamp (HCL) and Electrode Discharge Lamp (EDL). Different types
of detectors used in MS. Different types of interferences-Matrix interferences, chemical interferences, Spectral interferences
and background correction in AAS. Use of organic solvents. Quantitative techniques-calibration curve procedure and the
standard addition technique. Typical commercial instruments for FP and MS. Applications. Qualitative and qualitative
analysis. Relative detection abilities of atomic absorption and flame emission spectrometry.

X-ray methods of Analysis:

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

Inductively coupled plasma spectroscopy:

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

Analysis of Minerals, Ores and Alloys:

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

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.
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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 hydrogenation and heat of
combustion.

Aldol and related reactions:

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

Mechanism of some name reactions:

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

Electrocyclic Reactions:

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

Organic Reaction Mechanisms:

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

Organic Spectroscopy:

Infrared spectroscopy: Units of frequency wave length and wave number, molecular vibrations, factors influencing
vibrational frequencies, the IR spectrometer, characteristic frequencies of organic molecules and interpretation of spectra.
Ultraviolet spectroscopy: Introduction, absorption laws, measurement of the spectrum, chromophores, definitions,
applications of UV spectroscopy to Conjugated dines, trienes, unsaturated carbonyl compounds and aromatic compounds.
Nuclear Magnetic Resonance Spectroscopy: (Proton and Carbon -13 NMR) The measurement of spectra, the chemical shift:
the intensity of NMR signals and integration factors affecting the chemical shifts: spin-spin coupling to 13C IH-IH first order
coupling: some simple IH-IH splitting patterns: the magnitude of IH-IH coupling constants.
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Mass spectroscopy: Basic Principles: instrumentation: the mass spectrometer, isotope abundances; the molecular
ion, meta stable ions.

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

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

Section B: Groundwater Hydraulics

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

Section C: Groundwater Exploration and Water Well Construction

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

Section D: Groundwater Quality

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

Section E: Groundwater Management

Groundwater problems related to foundation work, mining, canals and tunnels; Over-exploitation of groundwater
and groundwater mining; Groundwater problems in urban areas; Ground water management in arid and semi arid areas;
Climate change impact on 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 - 1T

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

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

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

3. The medical examination to be conducted shall consist of the entire medical examination which the Medical
Board may prescribe for a candidate. The medical examination shall be conducted only in 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



126 THE GAZETTE OF INDIA, MARCH 24, 2018 (CHAITRA 3, 1940) [PART [—SEC. 1

examination of the candidates, if there be any disproportion with regard to height weight and chest girth, the candidate should
be hospitalized for investigation and X-ray of the chest taken before the candidates is declared fit or not fit by the Board.

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

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

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

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

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

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

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

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

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

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

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

12. Type of refractive correction permitted: by spectacles, contact lens and refractive surgery like Lasik, ICL, IOL
etc.

13. Fundus Examination of all candidates will be carried out by the Medical Board and result recorded.
14. Colour Vision

(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 1.3 mm

3 Time of exposure 5 sec. 5 sec.
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15. Satisfactory colour vision constitutes recognition with ease and without hesitation of signal red, signal green and
white colours. The use of Ishihara’s plates, shown in good light and a suitable lantern like edridge green shall be considered
quite dependable for testing colour vision while either of the two tests may ordinarily be considered sufficient. In doubtful
cases where a candidate fails to qualify when tested by only one of the tests both the tests should be employed.

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

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

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

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

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

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

23. Blood Pressure

The Board will use its discretion regarding Blood Pressure.

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

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

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

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

Method of taking Blood Pressure

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

The brachial artery is located by palpitation at the bend of the elbow and the stethoscope is then applied slightly and
centrally over it, below but not in contact with the cuff. The cuff is inflated to about 200 mm. Hg and then slowly deflated.
The level at which the column stands when soft successive sounds are heard represents the systolic pressure. When more air
is allowed to escape the sounds will be heard to increase in intensity. The level at which the well heard clear sounds change
to soft muffled fading sounds represents the diastolic pressure. The measurements should be taken in fairly brief period of
time as prolonged pressure of the cuff is irritating to the patient and will vitiate the readings. Rechecking, if necessary, should
be done only few minutes after complete deflation of the cuff. (Sometimes as the cuff is deflated sounds are heard a certain
level, they may disappear as pressure falls and re-appear at still lower level. This silent gap may cause error in readings).
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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 Fit for non-technical job if the
ear other ear being normal deafness is up to 30 decibel in higher

frequency

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

of 1000 to 4000.

3) Perforation of tympanic (i) One ear normal other ear
membrane of Central or perforation of tympanic membrane
marginal type present. Temporarily unfit. Under

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

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

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

“4) Ears with Mastoid cavity (i) Either ear normal hearing
subnormal one side/on both other ear, mastoid cavity-fit for both
sides. technical and non-technical jobs.

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

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

(6) Chronic Inflammatory/ allergic (i) A decision will be taken as

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

per circumstances of individual cases

(i1) If deviated nasal Septum if
present with symptoms - temporarily
unfit.
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@) Chronic Inflammatory (i) Chronic inflammatory
conditions of tonsils and or conditions of tonsils and or Larynx -
larynx Fit.

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

Unfit.
®) Benign or locally malignant @) Benign tumors -
tumors of the E.N. T. Temporarily Unfit.
(i1) 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
throat functions- Fit

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

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

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

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

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

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

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

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

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

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

(a) Candidate’s statement and declaration.

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

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

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 dead,
living cause of living, their dead, their state of health | and cause of | ages and state | their ages
and state | death ages and state | ages and death of health and cause of
of health of health cause of death

death
1. 2. 3. 4. 5. 6. 7. 8.
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6. Have you been examined by a Medical Board before?

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

8. Who was the examining authority?

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

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

If Yes,

When? : DD/MM/YYYY oo

Explain what kind of surgery was undergone

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

Candidate Signature
Signed in my presence
Signature of the Chairman of the Board
Proforma — I

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

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

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

Temperature ..........ccccevvvennnn..

Girth of Chest.................o..e.

3. Eyes. .o
(1) Any disease/eye Surgery done ...............coceeevnenenn.
(2) Night blindness.....................
(3) Colour vision ............. RE LE
(4) Field of vision ............... RE LE
(5) Fundus Examination ......... RE LE

(6) Visual Acuity ..........cooenenne.

(7) Ability for stereoscopic vision.......
Acquity of Naked eye With glasses Glasses
Vision: Sph. Cyl. Axis
Distant Vision

RE
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LE

Near Vision

RE

LE

Hypermetropia

(Manifest)

RE

LE

Others: .....oooviiiiiiiii
4. Ears: Inspection ............ Hearing ........ Right Ear ..... LeftEar .......
S.Glands ..o

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

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

8. Circulation System .....................
(a) Heart and Organic lesions .............
Rate: Standing .......................
After hopping 25 times ..............
2 minutes after hopping ..............
(b) Blood Pressure:
Systolic......... Diastolic ............
9. Abdomen: Girth ..............ooiiiii

TENAEIMESS ...ttt

(a) Palpabic Liver .................cooiiiiin, Spleen
Kidneys .....ooooveviiiiiiiiiin Tumours
(b) Haemorrhoids ........................... Fistula

10. Nervous System: Indications if nervous or mental disabilities

11. Loco Motor System: Any abnormality ..........................

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

(a) Physical appearance.............c.c.covveveiinnenn...

(D) SP-Gru e

(©) AIbUmEN .....cooiiiiiii e

(d) SUar ..o

(€) CaSES 1t ete et et

(D) CellS cnrieei i

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? .............................
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Note: In case of female candidate, if it is found that she is pregnant of 12 weeks standing or over, she should be

declared temporarily unfit vide regulation 9.

14. (a) For which services has the candidate been examined and found in all respects qualified for the efficient and

continuous discharge of his duties and for which of them is he considered unfit? ......................

15. Is the candidate fit for FIELD SERVICE ?

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

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

(i) Fit
(@i1) Unfit on accountof .................oooiiiiiia..

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

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:

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

Chairman

Signature Member
Member

Seal of the Medical Board

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.

(ii1) Temporarily unfit on account of.........c.ccoceevcervererncnnen.
Place:
Date :

Signature

Chairman

Member

Member

Seal of the Medical Board
Candidate Signature

Signed in my presence Signature of the

Chairman of the Board
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APPENDIX- III

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

1. Geological Survey of India

Geologists/Geophysicist/Chemist, Group A-

(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be

extended, if necessary.

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

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

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

S. No. | Name & Designation of the Post Revised Pay Scale Matrix Level
1. Geologist Rs.56,100-1,77,500 10

2 Senior Geologist Rs.67,700-2,08,700 11

3 Superintending Geologist Rs.78,800-2,09,200 12

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

5 Deputy Director General (Geology) Rs.1,44,200-2,18,200 14

6 Additional Director General (Geology) Rs.1,82,200-2,24,100 15

S. No. Name & Designation of the Post Revised Pay Scale Matrix Level
1. Geophysicist Rs.56,100-1,77,500 10

2. Senior Geophysicist Rs.67,700-2,08,700 11

3. Superintending Geophysicist Rs.78,800-2,09,200 12

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

5. Deputy Director General (Geophysics) Rs.1,44,200-2,18,200 14

6. Additional Director General(Geophysics) Rs.1,82,200-2,24,100 15

S. No. Name & Designation of the Post Revised Pay Scale Matrix Level
1. Chemist Rs.56,100-1,77,500 10

2. Senior Chemist Rs.67,700-2,08,700 11

3. Superintending Chemist Rs.78,800-2,09,200 12

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

5. Deputy Director General (Chemistry) Rs.1,44,200-2,18,200 14

(d) Promotions to the highest grade of posts in the Department will be made in accordance with the recruitment rules

subject to such modifications as may be made by Government from time to time.

(e) Conditions of service and leave and pension are these described in the Fundamental Rules and Civil Services

Regulations respectively, subject to such modifications as may be made by Government from time to time.

(f) Conditions of Provident Fund are those laid down in the General Provident Fund (Central Service) Rules, subject

to such modifications as may be made by Government from time to time.

(g) All officers of Geological Survey of India are liable for service in any part of India or outside India.
2. Central Ground Water Board
Scientist 'B' (Jr. Hg.), Group A—
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(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be
extended, if necessary.

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

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

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

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

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

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

FARIDA M. NAIK
Director

MINISTRY OF HUMAN RESOURCE DEVELOPMENT
(DEPARTMENT OF HIGHER EDUCATION)
New Delhi, the 16th February, 2018

No.3-1/2014-U.3.—In accordance with the provisions contained in Rule 3, read with Rule 13 of the Rules of the
Indian Council of Historical Research (ICHR), New Delhi, the Government of India hereby nominates Dr. Arvind P.
Jamkhedkar, Chancellor, Deccan College Post Graduate and Research Institute (Deemed to be University), Yerwada, Pune,
Mabharashtra, as the Chairman of the Indian Council of Historical Research (ICHR), New Delhi for a period of three years
from the date he assumes office of the Chairman of the Council.

SANJAY KUMAR SINHA

Joint Secretary

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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SARVESH KUMAR imar savastava
SRIVASTAVA Date 20180324 172445
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