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(Biotechnology)

1.1. 7R=x

(Introduction)

1.1.1. 7 s #=7 82

(About Biotechnology)
ST ST T 379 A STrae it [UrET § TR I 5 ScATal & [A=ator § siferes shwarst, star a1 yorrfersi
FT ITTRT HIAT 1 T ARG & (& T aver, 3, g siw $er s9-faw=t & et B s asar 2:

AT ST TN (T TREHIATSIT) — T2 TS AT FT IATEA FLT & [o1T ST =Rl ITH FLT AT ST g
SATT F [ARCTET O AT HAG: HYOT S T qATAFT F2 6 T w20 Tt T G006 S arett Rifeser
BIERIE K EI Bl

BT AT A=A (FaTee aRewrst) (P& I araeararstt sft Fgl Srar §): g 97 @1 & Scd1ed AT
ATeAT & forw U Lot e St shenfie wiFamst & defaq gl

TRA St Tt (fiT arneweis): 72 FW 92 @R[ AT g, THE Sqd Are-afaardt wEet & fHewr A
TRT-FTArefT Tepent & @i A s oo e )

f st TR (5 IETEHIASN): THF AT TA-ST AT TR SHat & T4 w1 B e St ot
T ST ATATELT T TERATT ATl B

1.1.2. 57 YT=TRCET &F AGIA0T

(Applications of Biotechnology)

HAEATAF €T F HTAT (GM) FEA— TTE/FTAT 6 S{iT T ARt DNA ST % ITART § Faaargas
YA 3T 19T 21 T8 Reateiad e | SgEan el 8

TTITF Il F AR & BT T Traret aar & forg (S ste iz it Sv)

I rsttas qaral (effa, T@T, Faur, q19) F oid Tfed agaefie a= & form)

FHA FeTs  SALT gIel aATAT ZITAT il FH FLA o (U]

STEl GTXT G SUANT T G&AdT i FE[H (o7 (g FaT 1 92T e THTH g HT ThaT gl)

TSI % qI T[0T %l T & o0, S @ T § 993 MTeed =4

fNE FUME AT TG F FAAT FAE 2 | yeeT qg — g | T S AT AqAfOF =T F FentAq
FOE A T BEw § @& (Bacillus | ey Serfe o | A 81 W A1 ozw frew § dd
thuringiensis) ST & ST cry1Ac i graT | 7T ST & ot | (Bacillus thuringiensis) Sftare & e
3 T A EAEE FAE AT ateard | eT T AT | orytAc ST EraT 21 = S AT amreer

(bollworms) = oI faeTh =T 34T 81 36 T&h1<

e AT A 9 =T lepidopteron #¥ei (9T &9 &

T T 5 Y Y R g e & R | TETN RN | ot i der) ¥ g R aw
AT IcaTe IS 2T gl T gl

shiwr e =g srafors 21 3 g #i aFaferd FedT g1 T S A7 o7 i=E a1 gor | srfwrarsfier shai &
FIAT I TFI FleA T AT F2A o (o0 STAT STTAT 1 7 TR qIGEE TN ST AT TN /T TATAT &
H AT FohAT SIT FRaT 2

BRI g ST, Zaret % gfa safn it wfatrar 9w =26 F sraafors waew (Safes awem)
THATE T (A9 FX § HEAAT T g
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o wW aw HfFET (Stem cell therapy): =& TH%caTa® FRfFcT & =7 & Y STET SATAT 21 A€ T FHITARTSA AT
I AT T TART T TR, ATRATee AT A fawed et sl GeTTcHe SAqhAT T JETaT <l &l

o SIE-SYER (FERARTN): I8 U Tufiree yaed 9fEgd 81 T08 YU &0 F7 Taog F3d gq ey
TEIHT FT START Fled UF FFHOT 7 & o0 gewsiar (S€ Strary, Fae), 9l (S8 aea-39=mr g1
STTAT 8) AT ST USTEH &7 ST TR SITaT g1 SETE: e S|

AT SIIT UH AT & ST g 707 U Jo7 AT GAAT F ST TASA g ST AT GALATE BT hTa AT H
ITT ST ATl ETS S ohTaT ATRIT H GO0 ITH e g 3% Sve gieied CO2 3T I § Fidid F:2d 2l

o StF-ZUM: T ST SET S 91ROl UH Ik HE-IeqTal, GERSET A7 ST AT F qeq R ST aTer 2o
gl et F v § Senfed arar-sde_id ud e, Yo, 99, gIeHE!, 9T A ¥ I a9 &
ST TR F ITTIRd [T ST aTel ATAT-SIoTel &1 FATET GTHT TI-2449 &l

o FTATRIETHHLAT: ATATRIERFA THT TiFaT § e ger F Sorferl F ATe9q & 9rer wH el S g

TUTEEAT § AT AT SITaT g1 ST Thehe™ I BTG 8§ 7 o # e g & srrardiihenee
FT AT FHA h THEHLT & G T qeal wl HEATd Hd & €T 92 9T o gieg o 2 919F ddl &

T | gl FLAT grav 2

1.1.3. 179 & 57 Sranfdr g7+ f Fafq

(Status of Biotechnology Sector in India)

o St WA BT, e ua srenfedt w3 & david a9 1986 # T Ared USHT g1 THehT TATIHT S
STRITHERT Ue STefee S (AT & &5 § (S| Ua ariorsd 10T &l T T F o forg it 18 )

o wTTq 3T % oftf 12 St SRy sia=ai § 5 v+ 2

o TTF T WTATRIT SERT H TRATH ST TR ST T ARG TR 2 S 8

o WA, 9T HAT &A% (JTAT Afed qFex) § fawter & wreor, i aiveo, say sqaem ua st
afafert 2 sRft Twaeq F =7 § IAT 8

o AT @ UA Sfufe werad (USFDA) GTRT SIqHTad TTadl it §&aT il 318 § 91d & (499 § I 15T
TR % FT QUL T & T Tg qHI NS (recombinant) gHeTfed-at Jaa T 99 T2T 3ATEF &

o T H S STRATIELT SEART GT ST &3 T T fET T 8, STk 60% & 3rfersh Trored o forw 3awar g

1.1.4. ST ST=TRRNE, F qHer FAfaat

(Challenges Facing Biotech Sector)

o FMIEHIAIST Qe AARET st e faer (wriar stg srenfidhr Mamws sriasr f@eas) sraafaes =
o Fonfaa Sfrat Afed S ATl ScTal & START gq = [ it ot it Foqqr #2ar gl I8
e a7 2008 & THg § Afad g

o FW, TATES ST TATALI &AF BT AT AHNF &A1 &l AT Feed & Forw srqafers & & gerted waei & aq
H TS0 T FE Gl- UH TAF STF TR ST 6 QIS (e (e JEeie (ST ST eher) FT H1d
FEIT: AT IFLA &7 (sunrise sector) F forw fafa=mee  srama & e off w5 g

o TH &FF FINT TEQA [T ST ATl TSI T AT Ue [UaT aqdTe § IqeAse FAT AT 67 qoAqT o F7
21 TH LT TH &5F & T AT H w4 77 )

o S FRITTRERY 3=t 3 forT sifSre sraeam § fag-urwor &7 31T 2
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o WA A AYAT AW &FAT &1 AT F7 AT § o7 afesay w3 o7 e gy Afia o o |nt
A AT B

o SEWTENTET % smyfAs STHeolt e = e 3 wad § S ARTEhar #7 o791e, & o 78 2w e § G
TR AT FT Tl §, QT 3T Sl LT T&TT F T [ g TA gHTL TATAL0T o S0 § TZIAAT HAT gl

o fAfRaTes vd sraETATES FAITAAT F FTET AT T T & A9 A HIAT T Teqd Taeqst & st &
RAgsarsm w2l

1.2. TET A7 A=y Fwrg o (Ao sraearaist saaqie wasi: NBDS) 2015-2020

(National Biotechnology Development Strategy (NBDS) 2015-2020)

I

o THH AT & frawQy RfAwtr ga a9+ &t gweraT R 21

o NBDS "#%F = SfeAT" FTAFA & AW A0 Sd STATENT ITATET FT FHTT FEA o (70 Fgeaqul [=aer &
Tty foem s F3AT =TT 2

o T AU U e a7 ATMOSHTHTOT UF A7 & WA o AT HATLA] il Je1eeh U qebei el &9 § q9
T % oI Hotea srarEemeT 1 At of et =t 21

T

o THATIHS FTLAAT il ATTTHT, ATLTHATHT AT SHqAL-STALMTHATHE TN | FIA HIAeA FT (AHT FIAT U
ST AT F AT FHLATI

o TAFHY, EUTALOT &HAT Ud IHTHAT T TIIOT T FATI

o UE, TUR U qfaF w9 F gy AT a7 va @= ot geted w5

o A ARG & T9T 9T H YTATRIET T ST 29T deas AHd FeAT|

o W 2025 TF 100 fafera srfieft stav stfora & it IRITTAT &1 T FE & ol A1 &l TITE FHLATI

o T WHE HUAT AT AT FIAT — TATES HAT, G AT T, T HolT 3 AT

o TS ATEHS UT ARTCHIATST USehe Frsiee (e & ofiw S st forem afvas) 7 7o w2 7
ISt % fAHTor & ot % Hehfad fSerer Feam

fagor sk e

o NBDS &2 At # fRsm-g=nier, g6 % g s 9a=ay g safHar f 67 v 9qE #9498

o NBDS a1, @I ¥ TATE2 & &7 § il dAqrel & g9 & (o0 I ot gl T8 T E arasiias
STt AnfETT (PPP) FTIHET & SlTeW & HTeAH H S TR SEARN g AT &l 04T F2d & forw |

T Tt & i SO S WA SIqaeT & 795 {39 Jar #iT g

o AU VTATZATIAN FT ATITAT FIA U A FETIAT F TATE Hl TAH FIA F ([T FUAT &77AT T T Al
AEALTHAT | TAHT &l TR T ATLAT ST 0T AT 6 (70 qEd ITATET 6 fowTe & forw [Haer #7 7sga
FLA T ATFTTHAT g

o BT S SRITRIART F ATH o Ud AT =l Feroiy va qamaeft f@sme aar § =3 agaaget s [ae
o TR qAT o oI e e Iaat & Hoed 67 SaeadT gl
1.3. ST Wit F &7 § g7 g1 % g UF are-faare

(Recent Issues and Debates in Biotech)

1.3.1. @7 979 29

(Food Vs Fuel)
Fre-fAars: F47 @rer wEat F o =T fF S AT @dt T J-STET TEtid #T ST SET Sa-S4e wEe
Ioqried #e & forw fora s =R ?
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o T F U H T

v SE-ZHA T SETeT S8 & IHLT [ahed 1 T AT Fo1l saeTHharalt &l 2T Fad § Tgradr 7 dFd gl

v -39 FH TG I FLA 6 HILOT AT THAL ATEHA gl IT0! T2 FAar &9 9 § &raer arte
T STAATE TRAAA % 37 I H I Hacd Hl 98T adl gl

v A JHfTF ST HIG ATET ART T TSI ITASH F F ATATFT oI 0l hHAT T BIT FA § TEIAAT HT
GEL R

o T T RAuw ¥ o

v ST YN FT IATEA FLA | TEH FEAT &l I 6 o107 ot sp-wmr i sraremshar grdt g1 Tasr o7F g &
QT FEAT & [T T FH Tg FTUIA

V' ATT ST 99 FLTE & T off 7 s T ST

v SF-ZHT FEA GIT FULET FT ATAF AT I Fdt &, ¥ AT EF Tee A A AAATHRT aST ATAT A

ATTITFAT BT 2
o WA IUAN & T8 H T
v T AT 3T HYET FI dga? &9 § [y B S aedar gl
v 9@ ST garar & Rufa #7 | sgaw wEee T S aswar )
v GT FEAT HT ATIF ICATEA g | ST ToF FH T oY 384 (A4 =7ith f Gaife @ 9req g
o T IYANT F fAaer & T
v S-S ITCTEA ATF ATHETIS ¢ 31 TH THE T Gl 3T FH FrALT-TFI+ el o7 Tgradr FT qadTl gl

v Sg-2ye, Afaih e w99 IcaTed & o faseT % § Fw: gwar g

Aerd

"IT T A" AT A" FT ATE-TAATE AL AT ATRUNTHIE FIHL AGLTFHATIAN F AT FeqeAd TATAT FLeA ol TZIT
FeThRa 2 Y sraeashar g1 g6 AT AT BHA ScTaehal il 9@t Ud e i fFae 97 afds a7 Fivd
FT AFTFAT g TR Jga< THTLTT et Toh| THHT UF ISTGL0T TAATA AT ICATEA FHed H TeAT ST FT HaAGA
FIAT BT T g1 AT T TouTaid §, a5 A AT TF-SGT AT BEAT FT IcATET FLA H TeOT FATAT ST Thed T
2l

1.3.2. AqafaF &7 7 Aefad (GM) w7 Hafad gz

(GM Crops and Related Issues)

C LR

o GM FH FIT | STTNT T ST dTer UH 918 g Sreh DNA & Safer siraait=eht aae il &1 START FT
TeTrterg e faam 74T AT 81 g shw Herew Mo yarse % forw o siar 2:

v g g lel, LN, GET, 18 SHT qATaw0 &l feofaat sarte & gfaarg & o)

v IT REA F qI0E 17 T SATEHAT FT 921  foru)

GM FH<l ¥ 49& TE Tg

e HMEH HqT&Y YL AT

v @G % ®T H FAT AT U0 T T T SE | AT ST AT AT A 9T UF Seq AT g@are § 90
TE Ta9T FT ATT g1 a1 &7 @5 7g 8§ & =9 FR0 vt RuFa UF o e I91E 30+ gl
T Bl

v %% GM FEAT § UH SO 970 ST 8 ST A9 T F TIRT 360 ST J1eit Trastiees siutert (SH- TediiEei)
F Iiq ITAres q9dT Y& Fid gl =ar &7 G5 a8 § & S a9a U Seqetl it segAard § qod o
SOATUTet T TATATA T gl 99 2|

o TR I THTH

v YET TqTE UF a1 § HaT F3d a7 o7 ST (1Al g TATad areantior Higared STt a oT=md &l

v Il T STard T a9ar e F ud quw deq” 1 G g & dad § off Hard )
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o 3T FaTd

v T AN — T UH 1S G & S ITed hael Tgell B | gl 17 IcaTad il &7dT gl g a7 SEF a1 #f
FES TS Y& W TEH 21 ATt g1 7g TRt v wers a9er F oo qur fie ' F forg e wwar g
e ST e fAiar 7 g1 STt € 3 I8 e A1 37 TrErEtaE w97 AT wgAr a=ar 2

v T RS IaTed Fi AR T o7 T

ARy & o i Ug

o ATAST T AAAFHATSN =l IIT S TR SR H F{2T 8| TeAiieh qLEAT ST FaTes § AT [aohe qgl
FFT STT AR AT ATEST F7 AT Fed & (o0 AR €T H TA1hd HIATATSFT T ATATAT 2 g0
396 (GM FHet ) Hf¥ra e & et Harst 1 gartea BT s /1) =9 &7 § STaeh Scat sie
STRITRTT &7 e e § §ord A i Tqaens 7R (ICAR) T A1EsHa agq H Ji=ard &9 9
TRIET AT ST AT T Ud 30 gaaqeiie 42 &l €0F & SET /120l

o GM FHAT & 2 ATIFAY qZ FIAT AT FT TRUMH &1 A% THTATT g ST b =arst Hi7 g8 Fd il
ATTITAFHAT & FOEH AT FeudTd FHTS g1 SATE qAT S=red Ud e F e I 10 987 ST 95|

1.3.3. sugafas =7 & Fenfaa (GM) azai (DMH-11)

(GM Mustard [DMH-11])

CGED

o HFXW (hybridisation) a¥qd: FE TITATE | T FA & (T 3 FATAATAN H TF T THATH | FEA I
HhT e THT TSI & AT &0 | {9 7 Gl 7 207 Fideh 910 gidl § 3 Ig T T qref
TAAT H ATerF TS § qHhAT

o TTHIAH & | TLAT T GHLUT Tl (AT ST Tl AT {oh Tg, FATLTI FLed ATAT GTEIT & AATT SHH TF gt o §
Y e HTGT ST 21 gl Fohq sTeearaahaist & GM STt &l S3T FT Sy qeql [Aiaq 6l gl

o GM HFX T3H[ % Hag § I9 [T ATA & o T8 qAE K 3TAs4 qATqH THedl 6 qodr § 30% ATaF 3T
T 2

o AAHYTAFHATA 7 ATATTAF FAALY F 1T “barnase / barstar’ ST=ITRIHT FT TR 34T &1 barnase S &1
T # 9T S a1 Bacillus amyloliquefaciens T8 Stramey & et fram (Ferrem) Smar g1 7g sti= o&
TTET T TGO FF 6 [T FIE T THAT g S qTel H TR F IcATET &l qTed F¥ <dl g, TomHeasT arer
AL-SET a7 (male-sterile) 2T STAT &1

e barnase St &t sfafater v arfag s & foro over &t 57 7% ST dex e 7 G%r 'barstar’ ATHE S
ST T ATel qol fohe & o STTaT 81 =6 SToTe <91 o] ST T &meoT el arett og It fohem, T

SUSITS, ATET Bl & ST TE FAA il 3T il J&T qha | &l
AqIH
o HTHT AT IUST H Fleg W] ITCATEH Fl TET 37T AATAT | Fe Tl el | HSTIAT T Thed [ &l

o FTE FUTH 9T | TESAT A AW 2002 H ATAT AT AT, IHF dT% T AT FATH F ATeAH § GM ST=ITRAT F

START T 397 F FATH ICIGEA Hl 2% AT & AT9F Fgr 337 81 GM a7t  forg o1 7g Iuatsg s & S
THAT B

arafy

o FUH H&T &Y H UF NT-GT FHA g T TLHI ol HEA, T qA ! IUST & ATAT Tad T FEA gl

o TATES, GATALU UF FFATHI T SR & Hatea =ard e 2

N T TG

o HYAL & IUS fUTer a7 9l | AT ¥ 81 GM 83d1 AR § F3AT i 3T § R FA & &0 IFE
Tehe Tt | | TF g1 gTeATToh qLEAT 3T TR FoT o FLAT AA9TF g e Aeai Ud 34 ATqTa20r hi Fed
ST TaTes | quHATaT oy AT aga Ao fomr s e

9 www.visionias.in ©Vision IAS




o STTETT HaT & forw ot it SUIHaT & dae | oIy % Iucrey Tt AT UF Fq1eT 3% qrifefaal #7 s&qa
GALN FT SATHAT HA T HH U &I AHIT HT G197 T4 AT T TG § GM T3HT 92 T % w17
TLIEAOTT T ST He Jod o T gl

o GEAC (Sfem Sffaaiar srpaer w02Y) 7 za swatafa i R« srqwres frm &)

1.4, 199 ITAT Narsferr [Fags

(Human DNA Profiling Bill)

AT TIhTS T 7T 87

v UAT RS uw vH aEAhr g ™ =ie it 9g=rT #5339 F U sEare At srar g1

v g UF TEq of gaaqad qaEArar § aq FAA @HAT, aA, G AT ATT F AHA D AALTHAT v
EL

v SUAT YIRS T T GEATAT TN FH GAAT T Aq0AT Fit qg=ra R F39 F ©ro
fFaT STaT 81 AT 7 TFATHRN FT ITANT FT ARRAT & S19 Th-Aga gl fit I @ f 1 95T g,
sra-fage &1 FHarrm

AT | I R % 0T ST0AT RSO o 36 a8 & 7T T "igd o =i f&ewor, s
UShiga e T 9T JTHer § Saeas 0T 8, % 9Ug %I G&H. FT & [o0.2005 § ST & giwar @igar
T FoTrere TR =T o

STTAT TIRTEIRT FIIA 6T SATTLIHAT F9T 87
o FIWIA H, FUAT  THATW  TIAATATY

gfafafas § @ir s9% o gaa oham DNA PROFILING
STErwied ST Tiwarsh it 47 g1 U A e
F AGTT H, STUAT T[T AT AT AT

(maintain) T8 fFaT ST FHFATI

o FE TIFT UT AT Fwar g & ag srerEw §
Fa avg 1 @ FRadt Srawd swtae weAr
Irgdr g1 98 ATg a1 &% areh st a1 gty
FfRAT T JTAHEG T gHAT g AT BT I A
F3 FdT FRAF are § TAFrr T FHdr g

o AT TTEATAH H I AN HT ATAFRTL T TS
FIAT 250 fF Boaa & & ar a8 wv ko @g
FRFAT A ACAT | JET TR FH T FITAT 200, 47 6 75 3907 | T 7w 1)

[EEREE IR CRERE LI EVIDENCE VS. RIGHT TO PRIVACY

AT ITHREAT FEA, SUAT & T9A1 i Scientists vouch for DNA Bill, but privacy activists

. ) . fear it will lead to gross violation of human rights
=t e, T, KR g i 1985: Indian Government suspects

» DNA Training Academy mooted to
overcome shortage of manpower
» DNA fingerprinting can also be used to
resolve disputes of paternity and maternity
» [t can also establish the identity of missing

children and baby-swapping cases in hospitals

F1 Faiha F0m 07 =7 999 ﬂé} CIERIE D] f&‘:?:t DNA mnﬂ- 3:’/5;15\‘;:1:3h0n

Teds W' as eyridlence in © Crime scene persons

o HUAT AR AT ARF FATE K| vestigation | Investivation | @ Investigation
AT F AT TT SR AT THATI e worchs: || Siskitaining. | DLOREentinies

° éﬁ"q;rq‘ q"ﬁ'g:ru'r a; q‘a’g’,—{ FT ﬁ'gﬁ'(g’]’ ﬁ;q‘r ?(?Z;ol‘g;aef‘t]ge"l of convicts and © Research work
ST FFIT of DNA samples Activists claim that the

. . . in probes Bill could lead to
o T TAAT TAFAT AT A ATACFT 2005: Code of € Racial and communal profiling

TH ATAEET F ITAW & FAREEE A Criminal Prode- | vz vion of privacy

cure amended,
et includes use of © Longer trial period

DNA profiling © Errant testing and conviction
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a7 97 [Ery s R S

v STAT MM S~ T FATHF F ®T § F1T FIIT T TUAT T F T, G707 {7 fFara

FI9 ¥ gafgq adr wfaf@fa £ [aadr sm adf @9 s 98 SuaT gqaerars w# a9 F
AT ar 47 72

TAT TTET §F- T/ TPT TqT MY OT Tq¥ 9¢ 70T g sraam Suau Srawrdd #7721 erer
g0 & griera vaEr Jram

7g Fgas wEF 3Tt & ™ sunfei, @iy 7 aroar s=feat, aara gast afe & fFuau
THAT F FUZ T FAFT AT FIAT TIT FHLITN

faegs & A=< FaT st §2

Mafiaar: Suav F aiwst § 72 daaadfia srawmivar f aftafa gd € S8 a9 7 vast 25t
STHFRIRATI SATHRT FT FgaAT & & FITF: § =7 978 & AR F HTg T THF FEIAT &
fgaTs gata grar ST T8 F U g Fayw § 7z S = 98 § &F AvAw £ qrawwd w71
ST AT FT GHaAT gl 97T & Fgas gg € gAfaa agf swar g & srasda &1 svaw qiEe
39T F Afafww et T warsrw & forw /gt grvm

gTAtteh, fFea® & qwda # 7g T &A1 971 @7 g & STuau 6t agd gt Hiod Sy H1 shgr a1 S|
AT F el RSt § F rF 17 stisi w1 Ui 37 &7 yeqra g, e et € 7w i vg=m seme i
ST |oh| TEH ST STHeRTTAT hr gieaterd dg1 fFam s Bk =81 srfegi &t Sy v &t Srosfy
ST T ‘1A % |7 e A Rafa 2

HTFHET HT GEAANT: ATTFT 9 F, STUTT AHSE HLTAA FTA AIATTF (A & g Bwaw Srar g,

FfrT wread &1 Fgas g oSfgs g f qq9fa Ia1 g1 3T F orw, HTAT F ArwESt w

ATaar FRAT AT TZATA, FHEAT AT ATTET o (AFRTT A KT TgATT FIA T ATTRF Fanat v

Aaer % fore seqared BFFar S awar gL 9rd & [FaTE STUAT F AFET B TgATT F I AqHAIA,

3% fFare, IIEEAT F Es, TSaT AATRG T Tar9 § gt qgaif § seqava f qqafq aar

gl Fga®w F T wraery, v § qvHT gra ArvRE #7 STAT 2T JI7T FIT F AT arew w7
qaFd 2
Rraaaar &1 g T8 TRREGE § A £ sawr i feaadr 98 grdr g1 3w F o,

T RdT e &7 T =@ AT g AT A g9 w1 g Araqw v var § 9 7y 997 F Oy
ITF a0 F FET T #7 SruAw Fm v Suanw F grae ot g g ¢ Sray =k § w3 iy
g oraa oA @airo § gfeFs Far gf F2 a17 quay A F AT AT A ATAFR TATA
g #79 F forw ooty 9g) grar g

ggafa &1 g @gas § 75 off =y 98 € & & oRkRafaat § & =fe 5 oo & srawrh
IHT GEHIT AT AGATT & &A1 uswtza i qr FFdt 2

ST &1 §Ug ;X fasaa (deletion): S5 STuaw =ter usfHa fhar smawm, I3 =6 #r o94
|, o9 ST iy f Srawrd I g suw afafiw, Faaw § gw g9 7 oft @ drar FatRa
TEl & AT 8 F FhaT gu7 qF GFEr £ Fuaw Srawrd w1 WA 7 @ Jraam

N T g

11

aF gH ‘Toaeraell Fgar F B HE qgql I T g i AA9THAT g 3T ST IHHT UF ATHT [geaT
2l AT § AT aireror § gAY eHary €10 § Y 7g yeartad # A g8 forg stafer se-aer & |ry
FIAITET AT TATE FA H AT 78T FT
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1.5.5f7 gfefEw
(Gene Editing)

et & #4712

o  HIFL FI FATIeT THTSH F Wif¥H GhF deT F aa7F1 #7 CRISPR/Cas9 a1HF siiarq uiefe
STTRTET &7 STATT FT ATAT GO T2 08 & FI 6 (0 FTATET ITH I 2l

o T AATHF, HEHEST % FHL FT Uk AT Qi & (o7, 3REq 2016 & AT U< o 1 72w Siafes ufefr
T A T AT H

s iRféT F=ar 3?

o IF UF THIT &I Iafew TNAANT 8, ™MaH ux Sfta & A9 § SFUAT STA7 J1a71 g, 9% FFar srar
g a7 Fga f3ar srar g1 TE* forw EsifAas FgEaa™a (engineered nucleases), T "sorfa=®
FHT' (molecular scissor) & ITIIT AT FTAT 21

o ¥ et a1 uszw hgd wrdl 97 39 g i FAvar F aqaTe gga-s€ g7 (DSBs) F
At F2d g

o STA-TT AT H A & AT FT AT [FRATT & A1eq47 ¥ Afeq® Far swar e, Saa afera
I@FTT (mutation) T gra g1

CRISPR / Cas9 FT ?

o TZ UF FiTdawIr siiq uieféw awdrs g oo aswHat T gy5fa  fam 2

e CRISPRs (clustered regularly interspaced short palindromic repeats), STuau & & g,
safF Cas-9 (CRISPR-associated protéin 9) u# USIZH 2|

o IFTAT ITHRT ITTT ATATH F gHAT &l ATCHT FIT % (0 FIT Bl

Ig Fohe TRTC T FaT 87

e CRISPR SITH &I &hd FY Agl €A I TATA FHIAT g T 6T Cas9 WA FT wwfas: F=H 7 w7
H ITAT FT TTUAT FHI Hrear gl

e Cas9 endonuclease - MzT RNAs TH& U&F [FIT AFH (sequence), raFT & Ferrga frar
STAT g, 0 AT [Efaq F7ar gl

o & Cas9 afdq ATFHT & #Hledr g, ad o)

FITAFT AT &7 T ®IT F 0 g1 A7FA '
BT UF qTA gU AT F wRrETAT Fofy  COnOmONA PAM

%;| Cas9 Nuclease
5

o = Shw-ufRfiw fafgwi F fFodha, =g

qEqT, @d, e, grfag & adF g,

Fifh 78 FdEr BT STuaw g9F79 7 J2A 4 p
arent draAr 7 SshfaRw ov srarRa = s
ZHRY AXTAT-FOAT g9 TIRT (RNA-

DNA base pairing) 9% smamid 2|

FIAT F I THIL F oA iFereriaeT w1 gedare B s @ &

Meganucleases

Zinc finger nucleases (ZFNs)I

Transcription Activator-Like Effector-based Nucleases TALENS)I
CRISPR- Cas system

R wbn =
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1.6. STz ufefdw

(Germline Editing)

e § #=i?

T & | TR (1) F a9 A7q-a4 feafaama § a=reei 7, CRISPR/Cas9 YUITet! % & § ST S aret
U 7% S uifer srentEr fEwtEa #i g

T FATE?

"STHATZA" & qTead FSTO] 3T SR | §, ST e ¥ w ot 7 Awmior e g

STHATEA Ui us St ufefér aadis & e, faiaa:, gon # fafor siv afera saifes oiads o=+
forw frefaa B o aehar 81 98 aiEde o0 o9 a1 ag fr asdft wrferersi § qaw R T 3
IACTAFRTAT § ¥ STTUT 37T A SO I T U GET o ST

St uiefes it s asft qereiieh ST orefY SaTiaen faekrer it AT stawamsii & €, ik Frfarwrsii (somatic
cells) & SATTATTAF T I TGAT T hieaxd &, STH: T-FHITAHT (TH THTL 6T AT Toh DI

I IATOL AT SETI] T TATHAT Feel o forT JI T51 6 T 2

SrfeTee ufefr & o

SETU ST AT AT T T &f .U T, URfET g3 AqF T37 FIq arer siai A1 Farew &FHar s
THAT g AT TT ATATAF FATGLON A Aiaey F T § qg=mar 5w F&ar ¢
g AT g9 g T 9% g0 I SO0 AT TEATIAT FT & ATC S AFANF [FEG SSaT AT I

gl

aﬁﬂmqﬁﬁw%ww

TG AN F % ¢ 6 SOArA F g9 § F7 gt g7 ga+1 Gwfaa 98 g2 § & 399 fquwra
T T arel aRadd &y 7 @ FFHE uE ST wr Aqr St F gay fE 7 oft swarfag siw

ZTOF TRFTT a1 qFar g, S arx § qfaey dy ffgw & of wrarafea g aFwar g1

FT AT SAATH AT KT AATAF ATAA & T TH a1q T AH(AT FHId g 19 g8 THT F 6T Tfq 7
AT 97 ATRTI

qrT &, AqATAT TIATE Sy 6 LA F AAIRTT F TATST F ®T H LE 2T, aF F FIFEAT Y

AMFYT 7 Ty FA0w 917 FT AT FT FUOAITY
uF fHar 7g A § 7 THersT ¥ YTTIT AL 7G4 a9 & goF & gfewrn & qfvgds #7 )

AT SHATH w1 aaqd Arar-foar & 789z F Bara & g0, a7 F7 g TgHT AT F TATT TE
& AT AZ! BT SATUA?

IEIERIEER

13

HYF T AARET F U1z uffEw F forw g=fta ggraar (7fU) F T Fy S 9w aigae
ERIREOIE]

Safh garzes Fwew # wrg =, ARamas [Ea &1 arag g F St &1 vt #7395 @
ATTHH TTH FTF Fq AT & qFaT g, g Tg =F srqaeena #14 % forw g7 frar s awar g1 ua
gl & 14 &9 % fqT T FIAT Irav gl

T &t ¥ “ggud shg uRfEw 97 sparfora staeidiy fowe gwmaa § ag @oom ff w1 F J7 9%

TH B AATF AT T AT el I FT TATLTT T2l HT (0T SATAT 99 TF FHATSH TRET *
Farfas soar 7 gty Grfy o #1791 o F2 ar« ggar araad g w 3w gm
qTLT H AqEITT TALTATSA T A Faf=i &1 gqur g srqaearT aw-rai & TAT 7 TAFA

arar wrE off ATgras F1gT TG ) grarth, wehiy sty wegrfRdas, sttt o syAsy adHTT

FTIAT FT SATEAT FT TH T § ITAT FIT FT TATH FT TET g qAT0F THF TAT TEIATA FT TAHT AT
qoh|
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o wrTdry T srqaerd oRwz g gtag Rar-FEal § og =7 7 ({3 § & JHearzT oy
frg 8

1.7. AT SAArH IRATSTAT-TZE
(Human Genome Project-Write [HGP-Write])

qrEat & #91?
o 2 I 2016 I, STHTEHT | IAhi STeATOrh HEATAT F AATAHT F ATSH TEHT § TF TRIST F T § g6 AT
ST ITRETSIT 7 T&qTa TeRrterd ot o qe st=m 9RarsET T2 (HPG-WRITE) F2T T 2l

FLV
o I HHA SAHM IHATSHAT H HGP-READ FgT STTaT =Tl

e HGP-READ #T 3297 A SHH T TedT (Rt wea1) oam &2 a=rfaeht &1 grer & &% ora =gt qaro &
THATY ATATAF sqfSe FT 01T & frw DNA &1 “fergar’ (WRITE) maeds g, 819 & =8+ o qHa (37
TAY) o ST & G207 HT T T FLAT g

st afRaSeT-Tee /T 87

o TT TF GAl, AFEHH, ATULT FATHF AqEaT aIRATIAT gt Frawr =17 ag-AaTs
FaTiAewr gra Ghar sruam, 7 g9 gut & drav SshRaii st wrfoer ovgat w gwme, Sad qrag

strarw oft gfeafora g, & arrd § 1,000 A1 | AT orfgF fiy FwH AvgI

o T T WANFRAT T STarw F/77 9% SSAART & arg & aRaaas FHErer agya & &g
uF afaw = Fw ff FEHT F3Mm

o TH JIE F VATH & ATIH AT ATAT SIArH AT HGP-READ ZT¥T a9 ¥ 7T =iz &
AL ZATE A AT AT o SAT 2

HGP & HT9adT & F& ATH gRIT?
THH M T AT &, AT T TG qh AT gl &

o TAATUIW F T ATHF Si?0 # AH(H FTAT, TH THT Y IPHF wq 9¥ gATA TOST HT ATH

FATAT AT THAT g ST THESAT AT ATATLT i HITT FIAITAT A5 HAT F FTLT FT T 21
o FIfAFT AT H aravH A gfa sShRaRw wRTras agar v Frera AT
o 7% tufFedia wiforawr areai o TSifRafis Fav gfaTy aaar &1 steaaT FLA7
o I ITATIHAT, ATIHT THATAT ST ST TAT F (AFTH KT TAH FTA T ATAT FHITAFTA T AAATTSH 5

T 78T Taraur IEFT AT Afaw TwEradr T ArawitHE A

qTHa S GRS (HGP) T &9 SaTgid 3 ag §eTd Y3 g s 13 a9 (1990-2003) &1 3T

FAT 2.7 AT SIAT GH ATl THeh (T ST T STIHA 3T S & & 7eq Tk w19 1 sqiie Jaw @
STt Ue faforg ATee Sis a9 2l
HGP #t Iu=foerat

o T THAISH ATEALIAT fFeq F HGP READ % Tl ofd® @19 &7 snawaq fwar sive gzma feam

& sr=r & A= g=F 1 T F auRET avET F {aq F 9739 141 AT 09 ;02N
o  HTAF SHATH sAq#xA (FrFd) T ITAAT FF ATAT S & THF F a1¥ § AT THA H FTAAT FIA
g, U wTAa AT F [T ST AT @IS H; ATAT AT A THATZTT AH ATAT T ITTHE F A1

srqafa® @fEgar a7 sexaT §; giear, GFarcH® F7A1 T ATIT F FIT ST F AeTIT H; T
dT § a7 AATATA arer ATAT AT FT FHAT H

o WIAF SOAIH AHH &l ITATRCT FT FF =T IIASTT F5 AIAIS=F FAHA & 7 a7-507 At
ISt § T ARIArST & o7 FAhTd a1 § gl

o THF UF AfAY T gg@yql IareTw FHT A HEHRETw f @ g, S gH Herartasy o FH9 F
= & FET A GIT FIT ATAT A2 FATA AT AFEAT FIT F AU TITT FHIAT 2N
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HGP-WRITE S fRrfheaT Sqeen § %8 aTH IgaTem?

FAFHAT T TUAT % JIH &l STUAT T TH AT dFA1H gl cqfC HGP-WRITE F 310
Sttas @sT & Taed § aqagrd i @Fg § oSt oarq & ore giaans aqaenT i 98 99
sreriva e, &, aralt, S |rdr, i are 9379t & Fwe & i gara w79 fF IFhT g

% Ffafi, g aRISaT 57 HEFE@ET aq@arT § IIF ATTF TASAAT & STHI Hl FHET
FILIAT, FAH:-

FFAEAAA ITHIW, ST et fF STare & 97 F=a=7 i aquafq a7 g1 9% arg, e F39 ¥ 98,
Tt § RSz fFo 77 Fre &1 9597 i adreror Rt srar 21

&Y ShRIHT Wzt S & organoid cultures, ST fofes Stuaw T srs1q Ag & afvdz &
Aoaras & F=rAw & o aqaf 3w 2

qEqT, Ffe® T T a7 STAT FHTT AT THFT
frforg gare it FfAFTA F T AT MIATIF TEF T FT FT gOTAT F forv arzaeE Reradn

T T ATH

qT7T F HGP-WRITE & &79ar &1 @t Aorfear, 3 oy Fwaq@ar @ a5 @ qu

qUTLTT ITASY FT F )
T ATTE STATRAT HT GHRAAT FI 6 FATE TOATAN § § TF arara<o § Io099 § Jq79F Tog37

FT OGISAT & ST AT qTTo8 A 6 ATT TAFT_FLh gafa [ator & srqwed graw e qasz4 &
TueA® gfadry & Favw, |t Ay SshRaiT F g 997 g a&ar 2|

HGP WRITE % AT&IHE & IO ITFTY HIfEEH I SATTr9 F7 qLS{=t a1 ara3d & T & oy

HAH FATHT TH THAT § TTIAT FT TFHAT gl
&1 RFra: aravw &1 FHF w7 g F0r g€ § FAT0 F76 TGI8 AT ST g9F5ar g 67
5T 1% & g | TTF F7 ITAA FFAT AT qAHAT T

Tg g 3T H FHI FIT & G &, ATAFTAT AT ITMITHAT F TZTHT JIAITT FT TFHAT 21

FT IRATATA § SATIT g FT AFTAFHAT GIAL € T ATIT % o7 Ig IgaqT g T o+ 3o & a1
ATAT T IR (TFATEN, TATF YT AATT) ATAT FT TH TG 0 T3 TRATTATA FT Farieaa
ERY

% Afai®, HGP WRITE S#t afvarsiarsti & 519 iy afas &awt & wfag agg & Faasar
& T AT aFTEE qg T TErA F AT

FRrard: Fard Afcwar § s I51RE aF 3

TUTS % U FI 6 S1F ATEAAH MAHT § FoF T STATH FT FHTT FT {IAT IFA & G Aars
FY AHAT gl TR IETANT FT AT ST R FATAT T GFHAT gl IIAEIW & 0 aixw T swqafas &7
T 5 & fawfE g=gy wRRafa® 93 § qdqad 937 FT GFd ¢ T HIET df T ATaTar FT THIAT
FT AFHT 2

T STAT H FOTAT WG A GrEd ¥ AT Aferg gowfaay & A7 gHFr AT gEarafd g qaFar g
ST THFHT ARTOHF TATT B

THF FFAT F T Aqgd BT T IF AFATH #TqL & iee 1T AqTTAF gl

qel HIT TGl ATATEl & THATH FIAT Al ol AHAT g AThT A= H AT ql glALed AT ATTH
TATAFRT F T TATTRTET ATFTT FATAT 27 FHAT 2|

N T g
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qTLT *l AT aTRa Taafe=i § 977 a9 § T F g2 gl A1 Arg T aq7 TH qregeff A &
A & AITT & T &F =8 gl &7 § hareaq #3471 A1fgU)

qTvd & HGP-READ # srwr 70 forar o1 ofew g g & areq § & woft aswfs =rsy &
AFEAAT 9 TF 29 | AT SOATH ATHA 6 ITAear & giafaa FFar g1
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ATIT foea % ST &0 § 39 T09 9% 9T T & qaf 39 IHL & AqALT T § qF G797 qF

oarfae T g ¥ 19 | AfdF JHATT g7 qHaAT 3

FRagd Tz FAFEE f TTE TEHR FTAFAT F AL 90 F FLEAST & TATH dH TATAT ST
TET g, WIXT AT qTEATH GHA T@A AT AT HIAT SIATH F ATHl FT IAgd HT 91917 <

FFFFEAT H AT F T 91T FT 77

1. 8. STATTAF TATUN Hit TFATT A I ATTATaH THIA HT TATT

(Ayurvadic Prakriti to get Genetic proof)
AMAT F ATHTE THA FAAAT TG LT FT TS A1 Tgead ol ATHAL0N 9¥ e g, Foreg srgafas geamaet &
ATT - HITAFT FATTT, FET, a9 TAT ARG FHT swearesa ararfesd afwars o FafHa szar 2
O - T &|Ta (FTHIA) TAT 9= aF & =T FLar g

FE - TIATGFHFAT TAT qTAF orfxh T FA7T T@AT ¢ TAT % AHH 9¢ WIAT 7941 2|

AET & Sqid STAR TFd 92 [ Fzar g, 57 & ot off =aiRF & ofie & 919, O &ie &% & 996 9w
AT grar 2l
ATTAT AATHRT FT TH T HdT ARG FAT F SOT TAT ITHT THT & HeT TGGLFHT SATST & H19

Ao e 7T 87

16

H T gAT B

FSATIART T9=AT F THE T2l AT G F7 T2 § a7 ard, [T 3T F% T8 d 7 qai1ae G979 FHI07 21 Tahd gl

TH AGHATT F THATT g Fewy [QFren 7 gFar g & aredrg oiaRkE sty w1 uF srgaitas

AMLTT g TAT TH THIT A aF AT ARETT AMTLAFATN 6 ATATT TITT il ST TFHAT gl
T sirafer v gwfaefiar g F a7 SUATT q°q7 AT GG FI HF 75T g, S F T

Zfh oy #f SHaaa«r, araraor qur IqF Siia. T AITRd grav gl
1.9, st=rAfrT Ta =&
(Optogenetics and Clarity)

KRR

T ST ST EARE fPataenad § Sa At
T HATONT TAT AT &9 & SThRET 8, HIed af §

gfafsd Are® Aqreast J9y [Eh 2016 & FwATHT
ERIEEL

Iegid I AUTHER THEATHN dl & HHAT § ST ATAE
ATEqs & (GuT § gHTLT THA ¥ 3T [HF07 Fl T8
2

Tg ATTATART ST TR (A Teear) T
TSI 2

Tg UF FLAISA fater g, et s
T fosw § G ST g ozEs
TN T ATTATART T Tl 6
TS FT AN FFar g, e
TIRT STad Fadl H AAT-3eT gL
#r afafafa=t w1 fFgur w7 o 3%
At s & forg fomar stmar 8

www.visionias.in

How optogenetics works

..and insert the DNA into
specific neurons in the brain

W

Neurons communica te by “firing This is an electrical
signal created by opening & closing ion channels.

A light-sensitive

protein from algae Take the gene for

this protein...
/')
VAYAVAN

This protein is an ion channel that
opens in response to blue light

Lyl

So now you can cause
neurons to fire just by
flashing blue light! ANV

With the right combination of neurons, you can activate an
entire brain circuit to control specific behaviors (like movement)

©Vision IAS




o U TF Toh THHT AN T & & T FT Tg A=Al 9L AT F7AT 7 Foha1 2 3% 39 AiAfafa=i &1 qeeqor
(Rt 22w ®) Tt Arae oft T ST Jem

A e T STIRT

o THH UTHHEH TRT STt SfrATRAT T ZATST et ¥ &7HaT 2|

o THF[ TEAHTA GIOATIEAT T ZATSl ¥ o for T f6m <1 Foel1 21

FRE (CLARITY) Tt 7

e CLARITY (Clear Lipid-exchanged Acrylamide-hybridized Rigid Imaging / Immunostaining / in situ-
hybridization-compatible Tissue hydrogel) a&qa: AFATH F FHah! &I THHATHIZES LT grEgod &l
ST L I72 (Fasht &) TEsfT a9 3fT 38 Sie 7 UF qoia 2|

1.10. == DNA

(Touch DNA)

o T Y srETodl H =9 aTq T e Hawg g FF T == DNA #r R i <o @fE # fm Geaedi s
HTAT ST THaAT Bl

o = DNA T &1 % DNA faguor qgfa 8, P sarer #ue a2 st g fifed a1 y3< gfamt a7
el o7 FEQEA 1 #797 FLd THT FEH AT H B T A9 1211 H0 g (Feqa sreaa) B srar
L

IEEIEE: K1

o TAM agd & A5 =0 T 8 (WTH) T AATT * (70 Ueh LTIRRTAT STHLT T & TATT T, ATt
(ST FBI) &7 #igdT g T 78 o7eT e srfaras=ia 8

o DNA FT HTHT FT 3Tca=q G&H gIAT a1 HT Ueh TG FIL0T g FA11h I TH Tedd gex (100 dThT I 372747 16
AT FITAFTSA T ¥ F7) B 8, ¥ =g sael DNA §9 & #ThT SATaT qiaterd fohar Srar gl

1. 11. fafew smatfsw

(Synthetic Organism)

e amEeisiasqa: 90 Sfaw TRl e UrATSH, SAqaTTrd Tae U Rt & At 71 9 sreEr

fererm Stfass wonfera it qrie=m & dag 81 =0 wwe [T 92 S gt w1 ot aEtEsy #wgr smar 2
& 9T

:{Wamﬁ?ﬁ%@ﬁ'mﬁaﬁiﬁaﬁﬁ?qwuﬁwléﬁﬁwwﬁﬁdﬁﬁmﬁ%ﬂﬁﬁm%ﬁtmm
SO T STaeThaT gl

o TV AL ANIASH § Aol 473 SO 2|

RIEHICE LRI

o IE UTAT U SIA o IGA & (99T § Heohel TTH FT TFHAT Bl

o T TATH, S THIHAT, S SUAT U F1O o fAshre § T 97Ter 3 WHT Rl T9ET F T

o THSTeF smifasw Y waT va Aaior § /i & e v f&afrg por e S "9 g

e srnatst & g Afis a2

o HTASIH TATEA T AT U TATALV( T HFUT,

o ST STas ATl & AT gy g9riad geuam,

o RSTEAY AT F THAT HT HATAAT.

o TR O THTT T, W § REHar TcaTe & Hafed g2
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One way synthetic biologists make cells

Synthetic biologists are trying several strategies to design and build communities of one-celled organisms. SN
This is a simplified description of one approach. / . \‘
"_/‘\
TrAGRCeS = ( \ \ s \
o, — Rl — 0 — 8 | — Q X ®
& — S22
@ Type into a computer ©Hit “print." Assemble these © Implant the owmh it reproduce,
program the sequence of letters ~ Amachine like micalsintoastrand  genetic material creating future
that code the desired gene. anink-jet printer  of artificial DNA, into an empty cell, generations carrying
(Genetic material is an intricate spits out the constructing a gene. and watch it "boot the man-made genetic
strand of four chemicals, each chemicals, in Genes are the operating  up,” becoming a material.

represented by a letter.) the right order. instructions for life. man-made cell.

1. 12. SO STeTa | TRASAT

(Gene Database Project)
LRI
o ¥ Ry #=siAw (Medgenome) 1,00,000 wferams sh=rwi, Sre# &7 & w7 30,000 =+ siwm
AT E1 HERG &, F Higd & forg ferr-qea uferrs FEriiaw F /vy A w0t g6 qRd &
farfsre T FEt § =TI At fAfeaar w aws § #eg W qad gl

o IE AT SIIAM FT TaH I2T TEEH ZRIT|

o FEALIFAT: AT saTat 1000 ST TRATSAT, TIAAT ST TRATSATAT (S SH STeed § Iuterd

el
TRIASHT F X § T TR

o  IRASHT T faF® =x0rag airh & R0 SEH TRisE =T § 9d 3T [ ufeTs smarar § & 1000
ST 7 =T AT § e AT ST ST O STee T 2020 T AT HA T JI9T 2

o TN 60 petabytes =TeT (30 feferae T8I F I¥1a<) WA gI4 il HATEAT 2

o ToNT STaT T AT F2A AT SUFUIN AT FiH JTFHTT (AR TESIE) FT ITTRT Feh, MLFHAT HET
FT THATH AT 5 AT o (o107 FE1h qaT TTRT AT Thd g

o I URAISATEA § FHT & {0 ATHAF 1M AT T, AT Thaag § FHI, A AT A0 6 = e
Tt T T §HEE Ao TadT g

o FHY Y Sfeed TN 6 ATHA H TREER Hashi & DNA #iT, Taeer DNA & AT F7h J&H Sia<i $f TgaTd & §
g SOTH STeTe® HE 1T HL T gl

“You are as strong as your foundation

FOUNDATION COURSE
GS PRELIMS & MAINS

Approach is to build fundamental concepts and analytical ability in students to

enable them to answer questions of Preliminary as well as Mains examination

Regular Batch Weekend Batch
Duration: 36 Weeks Duration: 36 Weeks, Sat & Sun

A aa
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2.1. gft=y

(Introduction)

2.1.1. AqEFAlT F=T £7

(What is nanotechnology?)

ATETEE T TR o AT, TLATIIEE S FgauaedTuias® (macromolecular) T 9% §9 T erer (Tgea+) &
TRAT TAT 38 THHAT &1 AT g1 AAETEH g7 T&T & S0 Ud TRHI0aE €q¥ 9% SATH [UIeH! Hl THaAm
STAT &, ST 98 Tq FATT gL HEHH FLd TRY T I AT (9T I 2

AATCHATSIT AEQA: AATHIET THIT T S 3T SR FI=07 GIT ST, ITHIUN ST TOTAFT 6T ST,
IHT AA (characterisation), ITATET T SATTANT g1 TH THTT U2, T2 F AHT AITdaH, TEI=F, E=di,
Stfae ST TeRTTh I oTed AT oiie faf=ret adis ¥ =Ag F7d & AT Fied Al & HFAT HT TAT FIAT
AR T Id 8 ST A & Wids f&aae & et (B9 29 3@ 67 9859 F3d 8) 9 oFfq 3= gar 81 78
ST ST FATrEaT ST+ ¥ SN & o0 90 22arst @redr 2|

2.1.2. FAIATT

(Applications)

et &=

o T TR AT sfwfer 3 aformeeasT A9 G9T % QT SUFHO T AT gar 8, S STueTHd At 19 §
ST 8T, SFRIAT TAT ATALA GHAT FHT TqT AT B HGH gl S T AT Tl Fa6 w1 TGAT T899 o
STTAT g o AT fh &1 dF-ai9-37-F=7 ( lab=on-a-chip), aT=a, DNA =7 afe & &9 # 471 ST &1

o I fRftadl: AFTCHIATSIT T AT STRTL T 24T o [HTor § SUART 3 S "6t g e uftes usie #r g
# fafere wamei a¥ A&t Fh TaT T AET U AT FETATT FH FaA | GgrEar Mo

o FOT FT W 3R ST AT AT FITRTSAT FT STFNT FLoh AATSHIATST F FHET FITAHT T TAT AITAT AT
qFHAT § ST Ivg 7Y a1 ST TFar g1 471 RIHSEHTST 7 90 T TSt T FTh A4 FIAHT H FHTT
FITSrTsH % Wi aAfera T Sar g

o Fad At AFTEH AT &, FfQrFT F FAAFT FHerwdT AT 7T 9 T THRAT FT F@TET 39 F o werse
q Afd aifrrsiaFem S¥ S THeR T agddi w1 START Fh Hah ATV FeT Afaued sast $i¥
T § FgTIar (et Tt 2

o Ry e SREter, e Gwe gt aanie e a7 99fe 91 e g9 i a1 A
AT % T TNeNE, TTHA T H AT T T 8 3T AZcaqul SVl T HATL FT TFd gl Tel Aal, T T&H T&
H STIe-qIE 7 T & 37 o9 J9 & 717 & Frfreass #r sraet sfaat @9fva #57 a8 Foger fata ==
AT TEH FT STANT FHT T T4qT A 37T 3T ITA H 7T 1 8967 21

o HIET ST TE-ATSHIAA TAUE: AFTeHarst § TEl-amiies aeee Jaar v 399 g arel a1
AT Tl el 3l &AHdT 2l

whaeET

o TAT T T ST el AT HAH/HHL/RFHIEIT ITFIUT o HIEAH F GIRAT TR THA el § ITIRT|

o SATHA-HTHA i A=TE (combat) ST Fofat § 99 Il % TH91T |

o MY HIeX A (fire motor shells) FT ITART FXA ATel |TSTH TTAT AT o (o7 ARIELTH STHLIT|

F

o T THEHIU AN 38 TEHAH 6 FIAT FATH ATAL, FATH TH! 3T FATH S{aT0ah &g & g7 dgav
TSI SfiY Yo T 2 FhdT gl T SART HU F G977 JHhae (oihs TZ9 FdT gl

o T F Al , siErwTied Icural # AT fHait=a aradt 1 =
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o EIHHITH TETAAS AT AT Usiel il [HTHT Tk JaT TTE TATT T@T ST TFhaT gl HleaTerht i IaTHht ot
AT (magnification) TaT STH & o7 SI& Heha el T ITTRT AT ST FhaT Bl

o T AN} S Ifasifae Scurat 1 At afies & w9 § ITANT FohAr S € 97 g 5 980T I e far
T AT STATULSH T GTCHT FEd T I SHAT I9TT T@AT & 3 777 Roaw qRweshi £ o § ol
FULATHT HH JTAT H AFLTHAT il gl

o AAHTHUT STYTRT TRl 3T HreATerRT & FA (FRAL) FIT Hile TF ZIHTF ST T4

o oY TRT | TUF T ST AT VIS AT T & 0w Sia-5g AT (bio-conjugated) SR TAFTHALTT FT
START e FY IcATEHAT | 5|

o Fiz wiaret fremt % A & forw dtert o A=reror gy afafda sti= a1 St.ue.u. & s

o AAV-ITT THT % ATAHAL TATT FA & (o7 AFEHGAT FT ITTRT, ST TRF (precision) FW & forw
AT 3L Haad STRLU H ITTR(T i

o Hlel & AT F3a F o1 sty Aieamaist g7 wUHE & &0 STEL & e S (gel) swaria
AT T 7 FHRAT @AFRET g1 FJF T Bl

ST 3 STAR

o T ATeA, TAerauiieeor, siv fRatathaherT (T2Tq g TaTl & b & aq) Tl

o HTUHI 3T TRTSIAHI T TAT A % T A6

o S g F fouw d9MEE fS@TEe (Nanoporous zeolites), SHTIIGH agas <fiT TeTdeze fHgr
(attapulgite clays)

o ST LATE 3T ITAT o oI Faehlar A=ho7|

o ST TEUAI & IAT (AEEHIT % forw TiO2 A=r=hmm|

fAmfor

o AT % T TERIE T Fahle &l SATed HTed T & [oIT AT A0 HL=ATI|

o TURTSMHT 3T FaA¥h (A0 sTaeg FA & (o0 SOHT TTARIe T =T

o HE 3T Tt ATy, HARl, o9, MR, #hie g UF SCHT ST THTLT 6 TS & (o7 A7 FTH AT

o MU AT T JITT TAA-THS i ATALHAG (ITS0T  fory, fesfrar, ador, o))

Sl

FTAT ST AT AT Tehl AT AT T8 TR T 2153 o0 HS TR0 JUTferT|

FiaH Sl U7 SMYTNT FHlerarioad qod sAIT HTa e Th19T IS ITHLI|

AT 8 o forg Farisre fhew Fifd § F1da A==

BTESIST ITATE o oI ARSIl

2.1.3. FATCHIALST FOTTATT THEATT

(Current Issues with Nanotechnology)

= & @&feq a2

AFTEHIATST T HHT T TH(T 7 F T2l Al STF [&AT | = 741 TH 9% qat uF @ow aar«=eas & 4
ST & T S HIAT 921 8, oa: AIeaIarst F UET T TS 6 TATIAT § S F5 TAdTT ATATHATHE 3T
HEITTT 1A T I AT gl 0 THE, TgT 07 T2 ¢ [ 59 us Qoo 391, 99g A1 Fhadr aqr9rinenr &
SALRTA@ YO [AahTe &l FHTET a7 T &l

T ST 9 Tar 42

ATEHTArSt g7 T o ® 2ATH U 7T W@ AT A0 o6 ST 6 HIT ATHF TTE ST A0 & forg
ATTCHIATSIT T FATET AT gl

Afs g

I F oIT ATl 1 5 | STANT T ST 96T 2, THH FTT AN A6l ASTaT 92 S o6 St |eam @
T FT T ST % = eward gf 9haT 2l
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R st sreaafasiEa I9 e
AT i I 9% i TEE wereaey AEEefier To F g 9o F fEta a7 adrewest 1 {eda 9 a1

AT I¥ ULHT FT AT GIASI 6 [OIEHT Hl qThel FA 6 (o0 ISTART AT AT TFaAT §, T THE 396 &
IeqTEehT T AT 2% wariad g1 9o 2l

A GOTe Seeft qg

A S fawraefie 30 7 9w =7 § v UH 39 gU &= § e O sramg=E sEa it A g,
AT AT HETE G & (70§99 FAT 98 Fhd T 2l

2.1.4. SATCHIATSH F7 wAF FFTT

(Evolution)

oFf d=ati TS (1998-2002) H UgeAt A Ieor@ AT AT of & O i sienftehr & swofr &=t
(rfa=TerRaT, Trarfes, T, FE o A9 arEet onfR) # SrEaTT A agrar o forw g st
S FIT THGT o0l SATIAT ! ST AR

grerits, s sfie st framr (DST) g 3 2000 & "AamiE 9X s e iR ST

(Programme on Nanomaterials: Science and Devices)  [HTEH & €T 3H ae fHATI
AN =TT, A FArerd % Aee ofiw St @Enr & qaEde § dFzay, 2001 § g Aqiaee $i)
AT 98w (National Nanoscience and Nanotechnology Initiative: NSTI) &1 sramew 3 am a9

2001 ® NSTI & AT FI FT I2¢T ATHL ATHTAAL FI (SR AT FIAT 30T A T Aot §
ST SATHETH T TETEAT adT AT|

TTEAT GHaH 1T T (2007-2012) § T FT H TS AL THT % & H A7 TR i 997 I 99q 3¢
T T G A ATAT ST ATHTISTR- AT [Aq0r 9T SATH TAT ST aTet] TRATSTA T3 31 Ioer@ [T IT3T 47|
F4 2007 | AT THaT TISMET & LARHT & T0E THH 1000 FIE 9T FT Fole A&ed 441 e & form
[BEISRERIRRIEIT

TEIAT, 3 7 2007 T 47 FA=ATT T Adieaais & AT T30 T TG T, TETET & T FAHhtad Hed &
forT DST g, 391 &1 ATHTiead Fe it &7y arer, e siter A9 |vse ue @St (A7 fem) w1 srames G
T

(PLIREENRIRIE T

TR wEHESA T 650 FE FC AT ARG & 1287 G=ad 1 ArsHT Tater § SNTM T 376 gaL o201 § Aiaqwar &
orT st St s i e & Aot S JoT Fd g0 UF TR a<hed | Fer 4T 6 (e & v &
TR e, STd A1 {61 S AT % &5 § a7 Tl F ga9 7 g § =9 F fay #2009 0% 08
AT

TH U T H, A97 T4, ST 3@ AHATT U (AT T T@rar & & (o7 STiere 7 ST Tae H qrieh
Fg ITART ITATET, TRAT 3T ATATNTRAT FT AT ST Bl TR HATaAd T&ATT JATIhl hl Aeqeqar o

Aot e swrsfEer g BT srom)

2.1.5. yq@ Ragrs

(Major stakeholders)

s i SNt fawmr (DST): DST 9T AFeaIeist TaT=Te Jrreft § Free USHT 81 T8 1980 F 39
&1 T THI 9T ST AT G0 9 STAE AT U (ahTe A7 a@Tar & & (o0 F5 wrhawH1/ATSre o e

S SNt AW (DBT): DBT o &9 & 9T aTal-2ahlais dAqadr™ Ud A & & § gfF7 g1 2007 +
ATITE T Tate §, DBT 7 A7 ATAT-Cah it % U FIAHH T §LATES 6T 71
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TAFRI M i gIAT SR faswr (DelTy): DelTy 7 qU, 832maTg 3% e & soraei=ea SreirRent arast
#+3 (Centre for Materials for Electronics Technology: C-MET) &t ®ITa\T &t g1 T Fvg AAICHIATST ATHATT
wd e wiafater, e =7 & AT, § ateatod g1

enfis Y wa gae= W (DIPP): DIPP 7 avei ® s ffawior stenfadt deoma (CMTI) & v a+1-
fafamtor sttt F@ (NMTC) sfiw 3wa fafamtor stenter Iapear st (Academy of Excellence for
Advanced Manufacturing Technology: AEAMT) &t TaaT i 2l

2.2. aardzRaa £ gfera et F fro aetar Rar-[Rda

(Draft Guidelines for Safe Handling of Nanomaterials)

o AT 3T W=t 9T & Tga A9 Med ST "SIqaeT TANTLTATa 3T S H Aq A sl geierd
ST (age) & forw fRemfAger siiv agadia FTAYOITe” gq Faiar ST T 1391 2

o ¥ TR FEQA: ATHLTT TARTIATAT ST IANN H AATHEAT 0l AT g IoT (T HAEH HATAT
STRAT & ATH-8T UF A5Gd STTEH (FFA07 T % T 92 F1E T AT NG AR GLAT STHRIU T 7ad
FA B

o ¥ TTHH HAET & fAfE ywmE #r ea # vEd gu e SR AT = a9 Rged F e, i ua
TrOThaT & I ATett gTiw T Tg=Te it WAt 1 et w2 g

o ¥ fRom-fAger AAMTSEY F AT i gfohT Tom @y g\ ¥ qwfgd ITEl & YA F o agade
FITUTAT e Fed &)

T teT fRem-fAger & 3geT :

o TAYl F UgAE: fAfHw AT F Tav ger Fiwd § A AT Fle AUATE Aol gl AATET fReraen § =
AT FATIAT G Al AT &F T@iTehd T 3T 2

o AATHUN FT (ol g HAHY THHATY: =q fRenfAdent § €% =T | 447 TAWTLATATSH T AT qRierd aar 7
T AT AT g1 SATATeNT ST, TA=@al HIAHI, ATORT TAT ATHEHLT UF fagaqa & fafq & gwrs 6t

TERAT T AL S TTELT a8 TT9 &iXd 8 o el | 37 el sl AT A|T afe i & JT qEgmEr
AR foh ST T e hal 2

o XA YiHATY FEFhle qraar, AT AF0r T 4497 fefiawew % ufiagd 9% 9w &7 & e f&ar @ 2|
g AT RTTEATSN T FLIErT i shl TTaagdT G Fear 2

I T g

o AATI ATSH & U+ [T W g i qor T0eaT ITH TI% TRATITsl 1 7 GMT 81 7 A«rar forn-fAden &
s F5 TIC SIE HIW I3 T § TAT AL ATTH qeqae o7eft o7 srferg g1 o A=t Seft st
TFATRT o0 (TE I TRTAT < o AT QT IAH ITTRAT FATAT T 9T AT T AT SAEF9TF g

o TH VH GTHIY FI (AT RAameht &1 oTiHer ¥ qrasii= 3T ATATr =aret 92 f=w 347 Arw quw
ATTAHA T o ST ATAT 3 T T AT GHAATSA w1 AT 37T F T & 147 =AU

2.3. arhie

(Graphene)

arhier 7T 872

o TN FTET T TFH ATET g ST TRH] HIeTE T, FF-amarefy, fHeqq, wrem awamper £ awa oie gt g1 Ifie
#T T THe TLd ST, THFET & 2o (honeycomb-shaped lattice) & THTT A ®ad gIdT gl

o TS BT  9ITel % SIHTY, UTHIA & AL AT HIT 7 AUT T gal 7 A7 fasrelt §a1 w2 9% 81 =9 T I8 |17
AT T TLAAT H T
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o FUT TA AFVNT FIA F FHITW gATFq T
FUTAT F <6 0 gl IT S0TAT FHT ITATA
STt =T FTT | rarv gl

TR & T[T

o TET H AHIYT

o TwHT UF fAq 1 gaTAT

ERERINE

qUe Ud FAL, FHgH, qA1 T FATHE® LA,
YTl (capacitors) U SeRAl, FoHIT Yeed
AR, Feveer gaeft qari ua ThinT, |iT &,
TATEr UF 32T " it aratiat aur fhent #
ST F qATAAI &g

o wTTdry fAsE geara (11Sc), SwAT F

Graphene

High speed Transistor Conductive ink
RFIC, Sensor EMI screen ink

W‘ .&ZJ

Flexible Display

Touch Panel Chemical sensors

& LED lighting

s 4 Automobile
Air plane components

Solar cell, Battery
Supercapacitor

Applications of
Graphene

FarAaal 9 gATa f7Ar § & arhiT Farfse '3 &

qRAPHENE 014'2 nm

v

AN \ D

. i
siF Affy FaF qaTIwad & oo yA fGHar ° . ‘;\ g \ /l*
ST SFAT g FIh T FAfegar i Aaifa F R 1
T AT FT TFS 2 o \./\J\./ ~. / N
TR s ( UF ararfRfisad agas m‘"‘l o L L]
ST gt GRS & forw sEqwre fRam Sruem)ear I
AAIT FATT % T w2 frar s[roam)

PCL & YA A&gIaa®Il &IfAFedi(regenerating cells) F T U#F sreardl swarq Iqeser

FUAFT T FART I T FART T BT 94 gq GHF G797 2|
AATTHATE HT TATT TR 6 FEAEg Gv=ar & [{air gg & smoam)

' PERFECT
THERMAL

A CRYST ALUNE ALI.OTIOPE OF CMBON

2.4. 97 qEHATH AT FILET

(Nano Technology and Superbugs)

UF T, ATFAATT, THRA AooF 97 G¥dT (ITA17), THararfes garen & vfa wfaargs: aaa
FFET FT FH FULETE FT AT FEHAT 2

Tg UH =fed 3, S UH AT a1 § ®U4a 20,000 TAT Bre & T G ITATH soAF (T H
TEIATH BI AT ATATART FT AT g1 TAH I TH qLUAT F gFravenar & FwfEra sfrarq agqg &
ZaT TiAwrelt Sttaroy FIfUFrs & 92 wiaera &1 awaarqas arer £ T3 T

Fiew =ieq sraria @EF@T ff Foagard:
AT SaF B THATT: ATFT 92 g aqaqaqral F 9aqr Fa1 ¢ & @O T A F F9qrw 0 aferag

v
FFEITAT F A1 G @ET FIF & O off grHETE g %9 81 afFT 90U Fiew e F arq =9
FTg & gurTa® afF (collateral damage) ¥ #E T9EAT TSI 2

v ¥ StTF 91 & IT FSHITH TqATT A AGATAF § 99 &Id 2| 35 AT FHAT & AET I
ST HFAT g, Srqd g T FILF FIT[EN F A7GT T ATU AT T TH1T I GOHHT g ar qargaF
gfafwar g% FT 3= (STAT[e #1) 98 FT 2|

o TIUAT WHTY BT (AT, AZGl q¥E F VAT FAL, IS & T, i) 9 Fied sted #r afFw7
F¥A & e g7ty g

o HFAW AT UFHT F ATATT FIecH I F T ITAT &I TFA 5. TAT GHTAT 77T F 97 TEFT 94
qfgdT T EHAT T FTHF GF H FIcH SITH FT SAFAT AT
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THFH AATAT, AT F I FT GFFT F TAT F ST F FF FIT & T F80q7q F FHL AT

T ITFTUT FT T FIH Sie T HISTUATITF F ITATRT FIATI
AT Few e IvN FFET FI9 T 7197 F 1w safr waraefiaar i grar arfaa w371 % &
adT Y AforF aqHeTT T FarHF ThAT A AwFIFAT B

2.5. FET AASS

(Carbon Nanotubes)

I FAT?

FTAT A= (CNTS), FTEA T UH ATET g -Tg AT ATSH 6 364 AN & Fa7 dare e 0.7 7 50
AARHTET AT ATl [F THTEE F THe T (FTE I GhHI0F SATell) § HAFT F97 8| g AR Graer
wTZAT BT 2

TUTAT FTeT | T AT =IF gI 6 FHILT, Tg AATAF goohl 9T 2T gl

TRT SFTHTLTIIT I[TLH AT § ST Trg AAATRITRIT, T (e, TRTART oY qare fastr = o= &= § foeqa
THTL % STTANTT | HATHET & F STTR(T FAT4T 2l

FTIT HIZET T AT

FTAA FIZAT TTAIT 5-10 ATSHIHIET SATH F ST SATLFHTLIT: FTeT GLHTEN F S I gId 2| FHTaT BIEaT F
T Tgd Ul UL SATAET &- IF F2IAT, I IIAT &HAT, FH a9, 3¢ LI+ e, Ig araq=
IO ¥ F7 AT FE| I (O Tee TALENH, Miad SO, 87 i ads § agd af STIRi
AT B

AT THI 9T EA & FRO FTET AAISE H HET Bea? & S99 THT 07 Afe 711 fHera g1 ==t fafse
LAATCHE ATHRIAT § TSl % €T H ITART 677 ST 21 27 O § T I o6 (o7 0T Flad wlax &
AT T2 T o SITar €1 ST Teh &, F T AT, TALEAH Tgal, s § ITINT 36T Srar 2|
FTET FIEET (AT HTF 6 BIAT) T HTEE (ST UTFTET) F I HEAATHE TIEAL § HTaT AT FT
TAAT EI | FThT HTRT e gl 2|

FHIET IS F ST

AT AT FA AT ATTTRM & SH AIHIAT 6T FSAT 3T ASTLAT Hgead 0T g FAI1h A TTHIAT FT 9T
T AT T JSATAT &

CNTs a&qa: CNTs 3ii¥ aifcas Afead & = Aoiad Ara<TqI8d A & a7 T 91q § THET i o Fe
ST 8l

CNTs ¥t Hige| Fifore # I5e f@Aedid T d & SiY TEHT aTqall 7 (aegad qUred J@i % o 39
FEHIOT & w7 H ITART AT 1T 21

FTAT AT § AATIF IF ATIT ATARAT BT g (o8 Hed JTEaT Flad ddleld FT qa Jae & oy
START T ST S99 2T &

CNTs Heet #Tea Faltore & qrdi [OTert § AT & a1 CNTs & [aaeor 3w sfaer & e 9 e ar
ST 9T 2

CNTs Hea Afead FAIfoe FT IcqTad 9T &7 F a8 gl

IS O il ST TTaareshar § g gt g o 398 CNTs FHemam smar gl

Hed Hicaq HTIore § Ig AT AT i< ardi F&eq1e 7 w9 0T giar gl

faferer RfRwior ST & CNTs fewr Afgrr Faifoe & sgoanr i g 9a &

24

TG A FH{ORT ITWT: 19 Tee * forg qresd =i gie &
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FErraTse ST frre, e 9, fiees R i fBees areas

G SENT: A i 23w 3 T 37 gos a9 aTett A

HATENT AT HE=ATHF (ST 37 Afers FATE arel UEMT |

TIAE I A= e e &= & a9

MEMS 3T 99X (§a5%F) dedt Ta7 ST WSO EIES o WeSToT §THIT, ATSHhI-a 3T ATSHI-Rraw, uare
¥ TATE U

PHILOSOPHY/ ST
ANOOP KUMAR SINGH

Classroom Features:
Comprehensive, Intensive & Interactive Classroom Program.
Step by Step guidance to aspirants for understanding the concepts.
Develop Analytical, Logical & Rational Approach
Effective Answer Writing.

Printed Notes

Revision Classes 'ﬂ\é :
Ty,
All India Test Series Included 3 &\

N M N gl K S

Answer Writing Program for Philosophy (QIP)
Overall Quality Improvement for Philosophy Optional

Daily Tests: Mini Test:
M Having Simple Questions (Easier than UPSC standard). M After certain topics, mini tests based
M Focus on Concept Building & Language. completely on UPSC pattern.
M Introduction-Conclusion and overall answer format. M Copies will be evaluated within one week.

M Doubt clearing session after every class.
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(Robotics)
3.1, FAIAT
(Applications)

F
o FIUF TETE T T2 IATT 9T ITANT AT ST THdT 5| TART FEIAAT F 7 Fa FeqqT TETS ST Tl g dfod THT

Ft AT F=T T ST FHAT g1 T T F1U F o7 T0TF Bl

o TAIE ITL-TIEE, g ¥ TS AT | FY FIAT HHT IATd g1 T FTT FF HT I8 T3 997 &d gl FT TH
T & Rere FEEa g s 2

o T(ATE SATE, FATE, Fels AT ATIRT AT TTHAT T A T TETF T4 &1 T FI T AT, STATEAT AT FoOeT
FAT T 2

. ﬁ@?ﬁfﬁ?ﬁﬁ%ﬁ%ﬁ%ﬁﬁ@%ﬁ%ﬁ@?ﬂw%&mm%Wﬁ%ﬁaﬁzﬂﬂzﬁﬁmmﬂm&eﬁ%‘rw‘qﬁv
A T AALTRAT A5l T ATaAT g

o I THATHI FT O 4T T HiSA HIAHT TREATAT F AT TATA & ST IAHT SHAT AT GALTSTH a7Td gl

o TAHT ITANT SAMATLT STAT AL % gHAT Dl el § AT FFAT ST ThaT g1 S T STAEFL FHA il TATAT
ATy ot 5w )

AT W it giAema=T

o GAWATH FA- AT FATEA 3T AT o folT T=T @Rl Toqa Feed aTet &A1 AT w1t § qefiei &7 ITaRT fham
ST HHAT 8| STE FEAAT GaTT | (ATHET FT A T GaeAtw eI a% Tgad § agradr W gl g), T
FAT/N AT daefT gHeATH #, HAS ITAT (TG § SATASE FT F1F AT &9 F g7 977 8) o a9
e == e 91

o {1 SaTS FE- THA FreA sty FF Frew i wurent g g9t ST e A 9T ST 99641 €, a2l s’
T ITANRT AT ATeF Gq=ed, T9g AT SMETHAT, AT ST FIA TR AT HAT § 64T ST Tl T 5l

o LT ATEA (AHTU T AT g9 9 TgT | VR H THIAT ATSHI I TqATIOIT a7+ | Ldle Ageaqur o 7497
REL R

o RT3 F91G T~ T FHI GALATH FATHT TAT TAFT & [hATL JT ART TATEAT &1 T Tgad sl Ta [
STHAT Sl TETAT FHL AR o ToIT T[T T ITANT FT Tl Bl

Y ey

o HAREA(TH) H TSI T ATIAN TTH: A Ted (e T 3¢ e arer Hem % forw foram smar g1 7 Mee
U &A1 | SId @ Sigl Qe Tl a3l o FHILIT AT il ST 3T aTIH AT G99 Tl 21T g

o TEF TN UF IUATT % &1+ &31 H ATIL TIF FT A=A 007 3 Fa=T1{orq AfarerT e afeafer g

o THIN & AGATH 3T HIAATH Tl H -ARIT =07 ¥ TAWM & fo7T Traie &7 START 7T 197 27)

o TN H ARAIT S(qeq LT oA (ISRO) 7 F% AL &l (q¥ed H UH AT Ugd (9T IS FT
TEITE FSAT 2

T T Mt (R smafa ramem wmem)

T FIRT T9T ¥ ST ATAT grzaw W2d Ft 3T RFID (X shigt smefeftmrem) &7 aret Fav @ & 9 &,

AT T2 GATAATAT % FIT G L@l gl STH- hah el o A0 qilh, saaioie, TATEL0 & (o0 AT-gIHEwTeH e

TWehTshd QTEdt ATATATT FHTETI

FiforfEead, ST i< ST (LPC)

UHT 72 ot fasata g5 g ST aTfehifaae Seforstd (Al) FT ITART FT G ST AT &1t &l 39q

FATUIMN| TEH AEATAT A &
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o WTIforT 3P & I &1 | 19 o ATLTH | F&ah 1 f&aaeom

o AIwfEead @t & RFID oo swenfya 2favie giswomT a71¢7

o TIEUMU SATH AT FHTAT  FoIT FFEa=< e Trare| g1 gl #, ICICI §F 7 qiFeaaT Tl FT ITAN FT 37
T % HTAT § qMgeTe S arett e wiarsti #7 s==riera a=m 8

fRAffwtr

o agfAE AT afhaT TEEd FT I FT FFET gl ST W@l gl it ag At e it T
oI Teeft HATaAret A Haq F M FE Adidas STHAT § &7 UH WA AT @7 § gl F w1 T a8 &
Trare ATl gR M

e 7 % T iPhone #T fafawTar #a+t Foxconn Technology ¥t =9 #iiT sH"T § 37 4T wa=Tied
FTCETAT M 6T FISTAT a7 W27 2

T TaeT

o = HeW H T fAfem w7 & ITART g1 A7 &, 9 % I AT ggd ¥ ITIRT (AN gl 398 T
Feferfea € -

v FTEIET AT | FT Toned &7 faawm

v AT AT FT 94

HET SR Tfazer

o YT | HEHI U, HTAATE TATIAT &A1 §, TET HATA TT, SAT SHILAL # AT fhe T TRTE1 6l P

o TA¥eT (defence) SITART, STH YTATHF TLTEA (reconnaissance), @IsT AT GATeft Sl F=Te SILer|

Rrfrer sy

o Ele & AT ¥ o7 e &1 fowm fA77adi-gaaraa aed i whwarst it Sarst & 9% 79 &g ua
TRSLEAT (precision) Il FT ST LT FLed ATl TSTAT o0l HlF ATATN HI TEI F [oTT gaT AT| UHT oLl
TIATAH 2010 H T AT A= Jeam (AIMS) H 6T 7 ofF 3w o1 va7 RafHa srem a2 g1 w@r 2l

o THF ITINT TAAST (TLrAtsiT) F T fafsrer SaTat va s ffercar-eamaf frarett a% foegqa gr = 2

e

o TEIfeH # U T & H3a UF TTas (ot a1 STHT A8 - Sordei v i aH ey A1, 2012 &
FTATead FAT, frata=neadt § ar9a gared w7 G #3471 i STEM &1 # UITeRs Ud AT s 41T
AT % ATT-AT T 1T *F SAqTeA &l ATeATI

o TIEIEHT T JEI STFSH AT TL AT Lo Tl FH FHIAT AT TA-ATHT § STRIEFHAT HeATT|

o AT EY, 30 e & forw ARz svmer v =g eam= & vt sty =R & o9 Rt g ffvea Rare
T T, qfcd THAT HT TETET (9| TH-ATH % o7 U UET AqFa arara<or 3uase AT SIET1 9180 oed

7 ofter TRt STl & T STIERierd gl e 37 3T A HT ITAT FT Fabh qTreh Ta=ATIod THATA 6
FTLT I7g, T TSR A 4T T

3.2. yHE T

(Major Issues)

SRR F9TH T4

o WG & TOIU o=t STt et UF AT g, Tal AL AT TN TAeqel Sectioie wefiai & o g S
TSR T HE&AT 9¥ T4T9 ST Tl ol Ta< M5l § Fgl S0 a7 9d § Tid a9 5F7 99 § 9@ a6 98 7@ &,
g ot UH X § F Tdle A9 g7 67 ST a1l Fs HAT 00 @l Hl [Feariad 27 § a9 gid 7 2 &
T: ATLT ol AAAT TH THEAT T HIHTT FIAT g

o AW YT HefAT FT TATH ToeTehl T T THid I¥ AT a7 21 Fg Thady a9 i Afihi o weeHs
2 8 3T Fw 4811 9o st &g Fweh TRt off v TRy a2 arst avmEr S A8l g
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FT AIE ATSAT I TACATAT H T 57

T g1 719 & T Tele AT H7 & (o0 THT qal [AFed g, 99 SA=al a1d I8 g o T ATh Ica1ad a8 SI1aT gl

AR g a1 =g ¢ T sremmear it furfa 2 w1 & i 9z 471 f&ere AT g

o TAYAH T {3 Tdle T TATET 47 (AWF ¥ Tave) it smafd w1 F@rar g i< arere d=rfor st &
ALY T 3T | FHT AT4T 2

o THEW, H% A WA H [N FTAT ATHITIF &, TATNT THIAT T TR A srfe steft oo goft 7
USTRT aeqelt § fHaer § FRT g g2 2 &1 Tg TLOERIG GSil & |12 T Feed il T & S qeTaT gl

ETAT T, THTT Jgd [AAEarder a1 HhdT gl AT aga? g g {6 7 THE TTH g1 aTel ATHI il THIT TqaeqT

+ forgrst & 3@, 7 1% v 3= i g2 &1 zow srfafis, afads 6wl 1 s q@iqam s ot w6 8)

3.3. arAafea tRaw arg=: fAffaras g8

(Unmanned Ariel Vehicles: Regulatory Issues)

3.3.1. UAV: = gfitsy

(About UAVSs)

UAV, A&z uRae area (F9ive TR sgidd) &1 a8t UF gt 9 g, SfF v omr fomme 8 e
TTIde Jal gram gl UAV TF RHATE Fales TaEaTHe (SF ATST Higld U I¢ & JrIde g ISMAT ST a1l

3w 87 9T 2 AT T8 N-TRTE FATSE ATSTATeH AT SAeieh e STeaTiH® etermerd fEeadi & drg o7 @A
& ¥ ISTHAT ST F5dT 5

7B

90 F 9T & WA § g1 ATLATT TAT | THHT STARLITEH JIIAT 2T 3 o1 UAV FT ITART AT =ae T, e,

Te7 wugw, At anfy SEeat gg Al st usifEat, "rdstiae ofiw [t & it demsii shw swor deamEt

ZTT 36T ST =T R

TqaY SR It

o TAAT GFeeft {R: FHIT <6 314, AR TraaaT (Privacy) # o7 agd a€T @a g

o T GFERHT e FaAAoNe &1 T qF AT FLA 3 gHA T ATSIAT T F [oIT SATcAFaTar Ivg gTiere HY qahd
g AT T omE. o W gFaerT T 99 gl

o XA gt qe: X UAV AT &1 H ST T & T S8 &l @eral o a¥ F et a2 o e 7= g oo
T F1E o qHAT 2

o FIYAT T FHI T S H5 HIIAT G2 G FT Tl & FIIh STHT SETHTA (AS(T FIEAFHT FH IS FA & o0
o FoFaT ST | 2

g & ¥, DGCA (ST#eie I % f&fae ufeuem a1 9mid Sgaq #Agrieenay) g Ffaa UAV &

HATAT o [or0 TRer-fAaert & AHi< &l J9u it T| g1 af § =Auq =4 Qor-Haen & dgaq ast UAV A&t &

T UAOP (319five TATATYE SiY¥ey q¥iHe/ HTHadiad fEHTE ATad 9e|e) & ara-arg a47 UAV & oo us

UIN(IFF e fefthenst™ Fa7) sasd g

3.3.2. #197 TRT argATAT a¥ Rem-Haen &1 FgHrar

(Draft Guidelines on UAV’s)

gt & =t ?

o TN F H AN Iga9 Aer=aemad (DGCA) g1 UAV uf=mad & foro faen-fMaer &1 7etar St fFar
T
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o fRom-fAgen &t swaegsar
e UAV a1 219 (Drones) & I&1 §&AT H ATTEH ATAM & [T SEIATA AT T THAT g1 GLAT §

S[ET HET &I & AATar, TR ITAT IATAT(SECURITY) & oo m@ar ff a1 w3ar g1 394 &

qATAT THY ASAT F AT At AT FATAAT T

o HTTHT W F TATS AT H U ¥ I U ATATATT T UF I o9 g T TAH IIF AT
afafrafaa saarT gars g7 T gz &1 uF T gaa T FIAr g

o THH FATAT, HTAT TZT AATT WUt § qahAraht UqTT & T@d gU, TG MALTF &l 74T § o6 Taaht

wffata #r TRz #39 F ©w gritgds Raarash FxfEa £ st

H TSN FATeH qrorg g UAV &T ST

Feted qiere fIaRT S9 I27 T i 69T w2 ATl 98T o 9o g1 39 Sy H o9t 20 qierestdat
sferfara o =T 8 3iiY 3w S Here w7 A9 wr ST 3w g1 UAV TEe 2 3T H 9@ a1 A St erear &
FIOT FiefTeh ST SATEN TR T HIHT T T @A 6l T HLed | I ol 788 FT 10 el

Rt
o WA H UR=TAT # wom T@A arwr T ArTaeRd fAmAt #1 DGCA gz fafas wgwra e

(UIN) 918 %747 srfaars gram

o AW ATTRF UAVs & DGCA & aR=raw stqafd (OPERATOR PERMIT) TH YT gl

e UIN ua wredra arriya a7 fret vt s &1 wara fFar o [&7F srewer o7 ar-fagrs Raas
qTLATT ATTRF B

o & UAV % a1& UIN 19T 39T faar DGCA #it AT & fohdT =rfxh a1 ®F &7 g&qia< o a1 [AF
Tl AT ST "

o ifq, RETe wraeal ST 18 au &t g T FT FH &, & TAAT F qrA-A7F [ART gaOmE AT F
gy ¥ AfFaat ¥ oo Rer-[gat v o g=rag 7 2

o I % AT g DGCA & Jd AqHITT MALAF 2T @+ a1 97 DGFT arara & forw «amza«
TETT HEAT

o fRAT gars 47 § 200 Hirz AGL (ABOVE GROUND LEVEL) 9% 7T 398 9% UA 9197 &
T DGCA & stqufq &1 sasg@aar gl A== tra gars &5 & 200 $ie AGL & = % g=1a1 %

T UAOP T siraeT =T A5l gial

o AR UAS & AqLTEIT g1 (HATA F 18T ITTA)/AT AT & FIT I Quia: wfaafaa gism
UAVs ¥ S991T TF AT
o  HAAW, HE@YW FiAATAT &= & [T & ary wHfa® sraaret & warfaa o= & goRr o7 straw

& THATT HT AHAA

o  HIHT, GIAT USKTHAN, FafAT, evawatsh, gz @ware «fiv fFaras s=nw ¥ 2 sz ¥ oo
THH AATTF ATH 3

o T ATTURTT AT AALAT § AF T ST

e i g

o wiTwHl Ud A UAVs fit afimras #fiwr 500 #iex & s #aafraw siw aft gfiard ei=n
gfarsaTet stv & T arsdr, asH, 99 g9, arfe fit [t & g@ST & @wa w579
TAT TF FITH I
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DGCA ¥ ffaw o qvg & g =1y & ar s &5 % oo gwra sragz gffara s 9% arfF
FAT=ATT, fAwrE ¥ uT 9T grar UAV sterfrfrat & staare i sfrard sma gr 95|
= Frfrca® ud ARETT UAV ST & [Sar, I9earEea ua qeafdar gt 921 q UF e+

(ST ‘=57 off® =W IS & 997 g1 ) & Fwe & fou Gths faarest & arag § sregw i b
qF FTAT ATRT
IqAe 1T A® Grse (VLOS) wiaael &7 9979 F¥ 47 ATRU- Tg HHI qAT 3T fFqor 6t

A9dr ¥ I UAV &t ITATRAT &t arferd Far gl
qTAT, TqqF 3T T & [al F TATH TATITT Tl (AT TAT g1 STEIT & [T~ TATH AT F TATT
#, froar-fA3en & a9r g gragrar & adfizar ¥ 980 o3y S

femd

30

AT % UAV et HiET it Taress STt & o shgd 81 79 0% g0 SUIRh M|l &1 [HHior Jgl 7,
e UAV S=IRT & fashre § fsama & 9Rqet #ieq w@q § (=g g

The Secret To Getting Ahead Is Getting Started ’ ,

ALTERNATIVE CLASSROOM PROGRAM /or

G s PRELIMS & MAINS

2018 & 2019

e Approach is to build fundamental concepts and analytical ability in students to

enable them to answer questions of Preliminary as well as Mains examination

* Includes comprehensive coverage of all the topics for all the four papers of
G.S. Mains , GS Prelims & Essay

* Access to recorded classroom videos at personal student platform

* Includes comprehensive, relevant & updated study material

* Includes All India G.S. Mains, Prelim, CSAT & Essay Test Series of 2017, 2018 & 2019
(for students enrolling in 2019 program)

* Acurrent affairs classroom course of PT 365 & Mains 365 of year 2018/2019

(for students enrolling in 2019 program)
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4. GIAT IATRIHT ST FYEL

(IT And Computers)
4.1. %agF F B ¥ F77 @2 F g [arg

(Facebook’s Free Basics Tussles With TRAI)

ICRIR Y

o WITAIT FTHATT MATHF WITAFTT T ®ATF 9T AT Aq747 & 399 a7 iy o 3oz F e
TTET qAT A FITATALO/ATTF gea quret av @F=re @wd #1 vw qFRaitra saed gaqn” §

EECRERIE]
o WITAT ZTEHATT MATHF T =Ter HaTaAt & forw fawas goa gz & faiq o am & a7 |77f

oft1 =9 "3 4 [amas f wELF F B FF F qudT § 14 @@ ooags yfqfwad o gg,
Srad T sfgwrer gwfafrard Raras g og ff [aiwr F @eg €

shY ST /T 87

e Internet.org 1 fAdaT & ot aIf¥F0 F €T § [T:ATHFIOT FHAT TAT =)

o AT F AATL, Tg UF GAT HA § S ATCHT TAATH &I IT AM] % [T AT seTAE ITATT ok

FAZT AL FY AFHA, I IAHR FTATIE T q=F ATT T QAT FIF HT AT T 2 |

o TIATTH T AT ITAT THH ATIATETT ITATTET T TATHAT T o HITHT 2|

o ¥E fasa w7 g7 GwHW, uhFma, @WIRATeH, AU qQiwwa T, ATHRAT T FTARH & a1 qraard &
I TY UgS & AT 797 =T

B ST % 9o T gHeT g2

o FE T FaTSA F T HATT T Avwegr ag=x warw T8 FIAT Bl

o THF TwEIAe AfEH WATTTH F ATA ATAGIIT FT.UT ITATH YT FaTell F UTH AT & U
FOTAT ITH 3T FAATHS TgF 4T AT g

o IATFAFI AT % g T T2TAT FAAT MT AT ITTAFATA F T I A7 ATRTWI TE A2 ~qefordr
#r srearTiorar W g1

TS &1 IO 97 STl FATdl % HEWrao Jed fHgiwor av TRAI g1 ST 92l O, o7 < I aiea &
Tqraee H AT 296 FA1 81 T S0 e AiSd Usk R g, s "JaT J&rdar, STANTRAist wf JaEd
TCA Toh9ie 3T ATATEET % TolT qHT TTET Al THET FLd 2| TETAC HrAHATaAl 6 AATE, TH AISA H A¢ Jgferel &
TRrETa FT Ied= gral g, FAIh Ag STTRTRATSA o [T T ¥ [ATer Tedee % ITANT il Taaiad Fedm gl 36
THTL T A< Jgfeiel T = Lol dgq T U THE ATFHT g 97 gal 2l

4.2, FATST Hegfew i< faw srer
(Cloud Computing AND Big Data)

et § w17

o TIT G H AIT 1037 ATTHT A wiyq & FAwsi 7 wa7 & Fr3< FgEw § 7w =ve71 it A79e7w
T ZA Bl AHAT g

farr erer FAT R?

o T zrar, =rer @ Uww IS wraAT A MEOT FwwAr § - S oA@¥™T (structured) AT FEHIET
(unstructured) I(AT T TFT gl Tg AHANT T TEAATA T SATH T ATFEATT ITHTIT Kl TZT

FIA, IAR TIGT AT FLLE FIA AT TF FAGSAAF AT HAT F ATTT ST T THERLT FIT HT
g9AT H ¥ 31T 21
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ﬁvm%ﬁqﬁv

TS HEAT/HAST TH TTET & G FAT FId &, Tg Agw@ @Al gl & =127 &°v fagwor, gz [ox oz

IgFT ;T AFAT TOAITEF ATHRF FAAT F T \JARIET)
Fagfe #1 fAator w7 @ 2

e =Ter &t wgATH 3V F FIA ral Bl

FOMAT & ST FOITIT AT ATFHl &l AgAT
aqe AFRFET FIT AT I TZTT TR T AT HA
H FYAT g1 UAT 98 AT 9T F AT F T2 % G
ot Arad WfAr F erer oY gl 9% & owEw &
TATHAT & TTET & UF A7T ATHT FT GHAT 6
s sraardt soq srqfd gaer g qr v &F
FLH AT IART AYUU FTF AT Iw <TFF AUST F ATT FSFHT AIATLSRATH FT 2T ITAIT
gfafaa 7 957 g1

T =Ter #1 ITAT F@TES FATAT H AT TFAT AT FFAT 81 AT FAT F W AW TS AT GIT FIA,

TETH ITATY T A MMONF a0 7 fF@rs a7 9v € {HA78 F1 qaiqarT £ § ITIA 27 GHaT

2l

o =rer &1 ST AGEAT F AT F FHIC AT ITH GATT FIA & forw A FrAm ST AFAT B (AT
H, FTH IT AT G §)| TAH T ITFION o ATT-TTT TZF9 TI9F ITFION A AT FqT F ITH ST2T Al
AR FFTT F WTH T F ST FT IT AT W ATAHRL ITH FIA AT wrfoer f SJrusft JBt
ATATAT: TG IT97 AHFT rav g

qferd a9 ST TAT ST AITTT HAL Kl UFA, ®Hice FE T GWfad ararerst qaraai &1 qar

AT, SAAFATEL ATIHALAT HT ATHRIA FHIA AT A AATIF T AT FT TATTATT FF | @7 2127
FT ITANT FT FFI 2
T =TT 7 AT AL AU, A M I r AT H qar7 FIA F orw GhAv S 9Fwar g1 g4 AL

T FHT ALH TG AT THIGFTEAT & TTAH FTT & §, AL O F ATATATT TaAT8 *1 FIHT FH7,
AAAT I T FHST AFAT Hl TTAH €T & H|

T =TT & FIST FegfEn e g et g7

FATIT FHAET, AT7 UAhord qafRT iz TATdT ToF g9 STF 0 & F1207 {57 grer varferfer &
FET AZTI 2|

Tg THATE AISET SATATTHT STeT & S0 i< fAgue § «ff g3g F33f)

qAqq ASITAF ud @Fre 1 AT Aua g9 F rw, ovei e sraa< afgq 0 F dag & 79 9
F fFgam 9gT Agaqy o

arst & faea %7 90 wivera =rer fUge a1 aut # & gfoa f&Far 1w 2

4.3. =+ =

(Industrial Internet)

st Tece T 82

32

TR A T4 (loT) F =afrF UeArherd &7 =TT TreTde FT JT47 2
drETE TeeTde, loT | FIHN ASTErhl & 2T g T TqH ATTATEAF &1 g =, o ua 4,

FfU, veaar, gaq, afagd @y wre arfe &1 A F39 T 399 srgd g9 aRadd ard &t
daraaT g1 argfR® w7 ¥ afFs adsygen w1 a-fagrs e =7 aawt 7 attvfra g
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AN RIF Trete Fd Fd AT g2
o ENI® Trexde Feqa: AT AT, @ =rar, sevqe AW & =T 7efid & iFe g FI9T 5

oro gofta & wofta w=y, areafa® aux o Ta®r [FYOU T O TEauTa AT FTAT T UF AT
TE(T FHAT g

o THY IUAAT MAFW, FAT T TATATVNT HFEAATSN qTAT THY A J@AT FAAT AT ATTF AH7AT
&L

o sitEnRRiE Teevae &7 suAw gfvggs afvarsar & off fFar ST ogwar g 99 5 greav BT w19 7
TeArSie ¥ 9% aF ||

R GIERIS

o Enfi® Tevdae oF ot WTifH® FTw F g AT I H AfE feeae F AR F df wara
FT I F TFEAT H g AT I LOUTAT T A%l 2

o ofha TaT ®gr Sar & F T safaa a=t & gevdz &7 agyaw wvH g5 F gz zaF oo
FAA TSI ATAT H Sfagy & swaegswar & agt gt afug 3aa ff agaqer gofa: GeaadT it
Freafa® aRT § AT FT srFeTFAT AT

o IUNITH TTTAS AATT TIATT TITACT (WITHL, A AT ATSHIS ® WILAT F) THEAT HT THTLTT AG1
g, FAIH:

v THT WE H ITE ArenfiEAr gad: Ig T F arg-'mrg A@q FH GHT O aradl AT IqqF
Tfrefiarar waTT FT9 F forw Iuesy grar A W@ 2|

v ama: loT it a1rq | &9 It #1TH T8 g ITAE AT Ared, IF TaTg A7AT arel ITAR! %
AT TIATT ATTST T AT T ff F9 fHT T ITAG BT

TeEe A% Rra F IR #
o TTTAT AE AT (loT) awqa: WITAH ITFIUN, ATgAl, TAAT T TAFS (AT 6 AT ST EATAT o=

FEQSA, AFRATT, AT T deqs F(Fedel ) TH dcah g Sl (% 39 TeqaAl 7l AHS & AT
T fafawT gg 999 a9ar 3l

o TH YT loT gurdt Arfa® gam &1 Fgex ewenya gomet § wHiFI0 & T srq397 937 FIav g
AT THF TRTHTTET SgTT AT & FIA-A1T FEAFAT 7 fFF arw & Fig grar gl

o lOT o % #ATE T T TATE FSAT TIHT TN % TWHIAT H T TH g1 TAH TAT HT FAA a0l

ST H gy fFar S awar g, SwE gFar i azdt srardr #1 9Or9T 779 w39 F fow swgara
AT ST gwar B

4.4, sfg=w

(Aquila)

ICRIR

o THHAGHF 7 ATA HIT FSAT AT TTAS ST FATFHAT &l TIH THAT ISTT AFAATLAF TN FT &T g
o THH FAATAT, HAAT HI ATHAT % TF 9 &l [AHET HIA %l ITHIE g ST 60000 Hiz Hit F=T 97 FH

H FH 3 Held a% ISTH 9 4 AT TTTAE OF Tga T FT TF AL & 909 AT 210T FT %)

T ® " afte o widey

o Y 2015 H FHFF 7 AL § I FIAFT "I ST T LATIT FIA & o0 Rarg=a segFAsa=
F grT qgATar AT o

o IR 'WITHT AT Fara® wrfawFwo' (TRAI) T ¥ 2016 F W9 # 'He ~qfordlr' & 94 #
T T Fatan & forw AagawrdT eer gor Faiew F fgars g7 97 gfaag g &am
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srfEaT F TR H?
o fgar afvarsar wags it FAfFe@d ag &1 vF Bem 21 78 @ (FAf@d o9) 98 asdwt
STE ATATAL, T ITALT T TATT FATT TOTTAAT & AT F7F § 997 1

o THHEGH IT AT H TeTAT T AYT ITAH FIAAT 6 KITAA H AT g & Tl 2IAe FHffaeiaar
gfear fuafa & & 91 9 F a7 21

o AT TF TTACT FH TEgA & AT FIF F 999 3T & T I T wF {7 qgA & g, TA*
dqAq THT AT H Te¥Ae F OAFAT HERIW IqAsy &wIATAT SruIm, e o afgww oA

internet.org & A9 37T 37 2

o THN WHT ¥ A & GFF FIAT 'Alphabet Inc.' 7 ft Tzxdz T FH IqAHAT ATl AT H qA

TRATTAT I TeTAE IUAST FAA & (U [Faer Far g1 =7 aRASTAT FoAqIAq IF gIar arer
TSI T ITAT FT gATS ATALAT d2q% HT HAT00 HAT ST 77T 2

® e — e - International
Connecting through universal Wi-Fi " m
340 km
The first full-scale Aquila has been Google Loon tests have been carried
ia completed inunder 14 months, and outin New Zealand, and the Weather
Aql tests are now on company is analysing results balloon

25 km

oy
Ol Google Loon
7 AQUILA < . , 20 km
FBAquila
ISkm
Commerdal
aircraft
10 km
= Av\Q!l'lljr\A 11737\(!)
Wingspan | 1oft | Wt Mount
y\mghl 1 -qsom: il 41 tonnes everest
Altitude 60,000 ft 410001t 88 km

4.5. Stfecwsr wrzaY
(Optical Fibre)

T FT 37

o Sfiftewc FIZaX ATATAT ATARIAT & aT BIAT § 3T THHT H¥aAT AHAL IT TAATHIT it gl Hradt He &
Tt AT F AT B afdF svaddrs (OhfFea 2299) ardr areft gt 8 Sed o s awredy
(TIR/ETeT Tretaa oersar) 2iaT 2|

o TH YHN TOUT A<q AT % T AT qEdT T8al ¢ i HHT AT ahha adg & Tei [oIedr g T SraHerd %
FIXT SoTT %1 TTHAL. 1S & el 2l &l

Afeaehier wIEAL FT AgA

o iftewer wrzaw RfSea SRar &1 seme € #itF T 397 F 3o F BF # ITAREAtet F1 FAfFefad yae
FIA g S STae o FAT T2 3 T g9 &= § G2C 3T C2C TeThd i TITIAT Fd 81 HLahTE THY -
T T TF 98 Lol § AT UH AT Hl T FLA & [T [SIoed Sohlegaa? did Tgeadul gl

o Fore Hiftewer Hrza¥ dea# (NOFN), o/ Aaee & 919 & Y ST S(1aT €, 397 9 § 2.5 91 19 d=raqi
¥ AiedT Tl AT T F24 1 T TRATSHT § greith, siiftaswa wreax e § # g4t 2

o dTZade AT NOFN &I PPP HISH % ST 9T FHATad FLAT & gl Tk SPV, WA Aiede deas fofies
(BBNL) T &+ faT a1 81 gTetifen, fafsrsr &= # =qagrd PPP. Hi=al 7 #iw (e UF J9edT g

e BBNL &I Ta<dr, Ar=<ear i c@fed Aol o= § J9edT &7 9THAT F3A7 9 72T 2

o AT ST 9% i smaTd arer &= § qfH srfemgor siw fAator v qwer 2
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TEE A% A (ROW) FF a9eaT 373t O FA=T 921 g1 T TS g8 F SITT [ of T 8 T T ToT TLRTT
gfagEt & o qua defagy it /i F2 1@ €1 9 Seurs atafaas, 1885, ROW § #aferd =i #i
HEIfed Al Fear g S % s geaqefie amwar g e Fs-wsr F afasww o onfae 81 =9 afafhea F
AT, O F% UE At 9% S 997 9har g At sttertaa 3t ord ot ermar g S s steeT,
ROW #T I 30 9T @1 FT TFd gl

TH TATL g S TSTT 6 S Irod AT hl SAaeTHdT gl THEF AT,

oot TETeThT ATHT TS, TIATHIT TLRTL 3T AN T T AT AAT ATRY AL AN T ST T FHH Hlel
F foro zo o T % 9 § Srreshar gl Areul

TH ATA T, g6 UF gge PPP 1 e ff st srar =faw St afarsmsit  fAeared & 3 i 39+ a1
T ATETE 1 (single easy exit) ¥ A= HT TF AT B

H T TSI &1 T STfafieh &7waT | TToTed Icue FXe #hl STHTd & Hohd 8| SETEL0 & a1 ¥, AT [sft Fa=r
HIEAT deas &1 A Fdl § oY IHHT 50 WAed SRdde g7 SEIATA AT SidT g al 7 I 50
T & AT THRITHTE OH FHT 6T 2|

BBNL T 378 & Tfare T i F=amad Y& FHAT A1 U]

Atfeaener wrza F forw v g At 1 AT AraeT+ 2|

LR GTL AYATS AT Gl ATAT AT

35

LT H TAF 70 a9 6 o7 12 As1 § OFC FT T g1 4 ard HiT adT ATeT SIE =T qa-
FLTAr - TorsTedt, Tt T qrETee & Hrae § 4 TE 2 3|

SR 3T T HT 297 H SIS 6T AT FT TR F (0 (HAFL HTH FHIAT 21T

TALHTT AT 297 A H OF C &l AN F3A & {0 (st Fq(44] &l 7 ol AT2ul
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(Space)
5.1. &7 & =14 T GSAT-18 §H1T 3UUE

(GSAT-18 Communication Satellite Placed in Orbit)

GSAT 1 8?

o TUF GSAT, S[-HuHTIo® F&T (geosynchronous orbit) # €T{Ud J-aRaTiors ST T U+ H@ar g e
Fefter srafer gt i quie srater & THE 2 g gl

o TH AL FT ITUE T o o aTa srerrer # 3T Rorfa & amv« Aie omar 2

o S[-AUAHTIIER SUUE T Uah (AT srareaT, -9 ITE 8, S U $-FRow Feqr & fRorq grar 81 75 Fear, g2t it
AL @1 F FUL TF JATHE FT 2

o Y-THFIOIF ITAST T ATHIL F UF g & | TR ®T F a9 L@+ T 19 Herar g 3w 72t o v A9 wme
q @Y ST 9T 2|

o 9R¥T (Geostationary) ITIET & 1T H

T E1 SATE 9 AR w9 & R A TEA
fere o7 gaT @ e waee @ o
ST USAT &l Ire o A 0l STeed qgl

g afcd 9 UF fom # P v2d g1 U STEl
FT ITANT ITT: T 3 forw B strar 21

GSAT-18

o GSAT-18, 9T FT AAHaH HATX ITE 2,
= oy et ® e T F AE o
TAFHAATLA S Aled THIT ITTI

o TH AT IUUE T S{ad w11 15 T 2l

o GSAT-15 ¥ %ol 48 T4 ZiAUIET Bl

A satellite in a geostationary orbit

5.2. srfe
(Aditya)
o oanfier gF ¥ semaw = gufiq ALL ABOUT ADITYA-L1
ATLT FT AT T T HAT 2 Aditya will be India’ s third big extra-terrestrial outing
o TZ THL (ISRO).TAT I9T F AT
gearar & ArfawerEral F AT © Toorbit 1.5
TH G4 989 gl . million km from
o TH T T IReT TF T T F N Earth
AT AATHISS FAT F AT AT © Likely launch
v g v wrd svuw efeg g‘gzop]é?_\?o on
FIAT 21 T fO=g goAT § qT9T
15 @rg frardiz it g8 77 2 © Its 7 instruments to focus on © Sanctioned in
Sun's outer corona, magnetic field, | 2008 at a cost of Rs.
e =1 7ge solar winds 1275 crore.

o IT HIT AHATATT (Solor storms)

1 3T T AFT UF IFF A AT T AT a7 T A GHAT H HIF HLT
o T AUAT AT TATALI G HIF TaAT * THTAT T FHAT § HFIAT FLI
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Tg d=afer araraxor & Afasaarft & U g9 g 9 I qAr S drdl gr A9q eqieer
FIATIL F Aiamarofy wies F @Fra ft FTA7aaT F G TATTIAT

T e o F 98 uF T sqafier 717 F 94T i AATAT 47 ¥ET 81 Ig L 5 ATHF UF
aoa T a7 wefta Rafa & g7 1 Ao sam

v ST FATY T ad L 1 ST L 5 T STEHT T Afrsw ergar vara Fm
v FHRET ST SIS g1 T L 1 g7 AT FIAFT TS0 A5 T 951 § T
L1gL5FTg?
o AUTI fog siafer § us worq g Sl a1 Aemer =, & g=&t ¥ gF a7 gy o7 JA7 F7 G
TEATHRY ad, FHT FgT e gy e 97 97 77 d95=17 (centrifugal) a9 % I B
o Al F ULEARF THATT UF Hqaqd fdg IO FIAT g A&l Hz dAqed T[T "&@=ST" FT F
AFATHT/IAT TFT ST FFT F)
o =T AT T ATH SHT® qT AT, ST 18 AT Ty & TOAH &, F 79 T¢ T@T 74T &l
o THEITHT F Afiw UuH 5 [g &- v 1, U 2, U 3, UA 4 ;¥ TA 5|
5.3. ATfa®
(Navic)
INDIA'S VERY OWN POSITIONING SYSTEM PROVIDES ASSURED NAVIGATION SERVICES TO
NS ICE R: e ol e v I £VERY INDIVIDUAL ON THE STREET
, AT o oo TT Tt AfeRrerT
-&& Eﬁ- ﬁ- IRNSS: [NDIAN 3 GEOSTATIONARY  ORBIT ALTITURL 36,000 (]
ERIEES FAT H F R REGIONAL NAVIGATION e v
ER NI NE G IE IR SATELLITE SYSTEM 4 CEONNIRNS NS 18- Lanhan el R 2014
ﬁwaﬁ- '_ﬂﬁ_eﬁ W ST % l &).v\}'du Srn'mr'x"y =
« IRNSS 1G 1 +ff ghemer § " imbows | dorkcsn |
PSLV-C 33 A (e & Faa a4 J—m IRNSS provides Standard Opento  Accuracy better
'%TQ]TTPTH Z Positioning Service all users than 10 metres
« 12 | ety
< orbits - appear from ground to
«  GPS # ufirs a5 st pokion drmuten
o T YAHISAN T HIUT 29T H TT 3] : 74 O 3 satellites o
a7 & 1500 km A T TF - e oo
yafeafs g=Ar =T (position ) ' ) otk
information  service)  ITTSH ' b B
FITAT
NAVIC # fadrward:
o T A¥E ¥ dATd NAVIC Yortet #
J FAT H TG 3 ITE #T
StoEsr e § w0 4 ITE
g gl TFEO YA § ey uw
fourg & e 9 SREt afga § 9 STE enfu B |
o NAVIC =7 HaT- qRTE ITANT % forw geft weves qristerf=r Far va riderd ST & forw yfaetad (Feas)
AT, T&TH HT |
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TUTTEAT T S22T TFIUT AT AT § 10 HieT & TaF TErhar & a7 ¥ [Gr2 AR Ud AT &l ST &
AT 1500 ForeT it g7 O % e | 20 Wex & AT srfees gdiaar & vy FAeve safRata aamr g |

72 FufeRr S 8 et afEsem yoelt o e f [iwar #1759 #3907 | 98 qgagy 9T g
g T9a g o orspar &1 Rufaat § fAasf afemtem yorett e 1 Suersy 7 g S97 it A IF F a0
AL |AT & &7 g |

5.4. QF: TAUST FAY 17 - Rt g2

(Reusable Launch Vehicle-Technology Demonstrator)

LRI S

RLV-TD #T g1 & & d%aarq@#® qree far
S T Afentem, AnTedd i [, 99 w1
THA AT IOl o q: Soer s weaee S
HAEAqul STATRIRAt oA g

faeroaT vF wEe

Nose Cap

Fuselage Nose Body

Fuselage Straight Body

UF QA TAST AT goreAr (RLS A1 g
TSI T 79, RLV) &t g &1 staRer  |g.5m
H U g afg® are vafod #39 § 947 gradt g
gisd & TS 6.5 2T 3T 91 1750 kg 2
Jor fRsrea ey Teer swwIT ¥ 9 A1
(delta-winged) gaTE AETH #T AT 2|

Wing Leading Edge

Wing

Elevon

oR=TAT F AT RLV ATAT 40 e oar Vertical Tail
BT T THF fow 5 oy ava R w7 4t - Rudder
AMFLAFAT g HA4T § .2030 & 78 TH 3.6m

qTE | HH FIA A
THY ESALAIMAE ISTA,TA: TI arg I, TraT HorT yagd uva I’y gear & oo a7

A

graTaTa (hypersonic - flight; re-entry aero thermodynamics, autonomous mission

management-and hot structures for thermal protection) afs & gwaar yafdha £ 21

RLV-TD % fAwg &

38

Ffver W GEg FT AT AT AT ST ITAT § T avel Tor &l RLV FH A0AT HT 2 3T
raay ua A1 srethid a=afie gy grEa #39 § FETF 2 |

RLV-TD wranfift wed= MaT &t us g@ar &1 {Fer g &7 7 =9 g s@ifdz (TSTO) & quia: q:
TATST ATH FATH 6T fToT § IgAT FIT /AT 797 2 |

RLV-TD & fa=m® us f@ara & = & & 9979 § 997 T8 TF TAT0 I ;¥ TFH argArq vt
#ir stfeaarst #1 AT B

TF AT % RLV-TD FATAT TAT § ST TIT AT WIeqT FT TEAATA FT gIeILAMAT I,
AT AT, ITaS FF FTAT3E ST ATATNHAT F ToATHT g FATST ¥ 9 6 & H FT FHT

e
= SrenftRar 1 A Serat ft v guer F Iy w2 3 § FwEtEg G stom o w gger

it TgAl TATRIF IET(A FIIALAIAF FA13e TaAaide (HEX)Z 8% T47q dfew uwamuafidz
(LEX),frzd worse uaafidic(REX)Ua @rAsdz MiTeerd UaaR#z(SPEX) S#H warfas szt
T AT JATAM
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RLV-TD % 3T

o 3w LT FT1 FreweAIAT arg IvwrwiaAr FaTw

o  TTAT ATATAT , ATAIAT T [AFAT FrTATH FT FoATHA

o THIFT ITTA TA4T

o ITHIT FTAT TUTAT TeATHT

RIEIAE TR TF ShAsie 3919 & fAaaa &

o grzuvdI® FAwTaw Wrenffrdr § 5 &% ¥ sfeyw v wfx arfa= Frar 21
o grEUTEIF® wfg u¥ =4 % w gueais zgq

T TANT AT ThAFAS AT AAT THT F AT H7 MODEL OF SCRAMJET

FALTFAT ETA 2 . , INLET FUEL
o Sz INA F fATOT FE THAT g HUHET T BOOY INJECTION

ITATSTT TEIHTA AT §, GhASE =9 § argaA1d %

NOZZLE

AT AT F A=, TAAE F fGT TAT HAAS
(fuselage) & = arg, waTdr T (shock

waves) # stfea gorst grey, AR va et
1 et 2 CoMpRESSION  COMDUSTION SRRl

o AT YA F U ATA(ATOT H ATH AFSAT H
I FIAT g

o TqY TH TYT o ATH AT WhHal  Foal UF AT TAIAT § T ITAgl & dqeq § o A1 & 7
THE T TAE TH UH FAFT F €T § TET HLAT gl

o TE YT F ATIHTA | ATS ATAT & NATL TF TE&T AT H TEITF T |

>

5.5. ThASE 519
(Scramjet Engine)
qfEat & w2

o TAU A AN g7 AqTRA Fix, MRANET ¥ Thase TIT FT GFA THAT 7|

o WTTA, THASE TIAT & ARAATIA® TUAT FIA aATAT ATAT < a9 TAT &l THY TgA Had G4

TSI AATFT, T T JAAT ATRS TSHT 7 TR GHAATLAS THAT FH47 5
IS T (FATSS 2%8) F ey F Sy fer STt
o THY 7 YW F 4w 3T wr=Enfdr argT (Advanced Technology Vehicle: ATV) & 373

Fam 77 uF eaf TEe B
o ATV & TR T THI GTHTT: TAIT T SATT a1 18 S Tshe HI2T I FHAT T14T =M

o THUNE TIT UHE F UTYF H AT T |

o THUSE THAAI FT 55 TFT d18 Ysatard  hAT AT o7 T WifaF €4 ¥ 6 Iz & 0w gavfera BFaw
TAT AT
o IIF H ISAAT AT AT I eafd #i wfq &t qAAT # F: q[AT AT (Mach 6) 9T TZT At THHAT F

FATT TETI
S T 20

o THANE HT FF GUTHIAT Frawed YA (Supersonic Combustion Ramjet) &1
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o THASE AT U FHTAT g 3T TZT & T8 T & ST aATAT AT & gAga® Fq2dT F39 & g
Iy Y arew (21% wfw fifRFwT) F ITITA F14T 2

o  FEL AT UTIARF FWIT 99, TZT H TgA UF F ITANT FT AT H aN=T FIT 3

o TH FTY FT STAT FIA ATAT 9 W FET STAT &, FAH T FITIIAT 2o & g9 FIA & T

ATFHEATT SAFHIST FT ITATT FIAT
o THAWE THA HAA TEAF TA IT & TAATLAT H1F HT TFHd 2l

ISRO FT 3T qHATF ATEA (TIAT) - T AT FT ITTNT TRASE T o T % forw Fomam 1m am a8 v gsfE
The gl

TSR Tehe - Fsft FHT TH 9T Tehe AT Fgl AT &, g U SUFHLT -ATgeh Tehe g [o1e THehl 3T -HeA 1T 32 %
FO AT TIRT U 799 F 3297 F Boreq o mar g

FHLET, T 3T T FqTET TSHT 3T UH <97 AT ST & [Svgie Thsie SIoTAT H7 Gherdl @ Treqor f=ar
L

TEHT T TTTHT A T HgA

o Tfh ThESE YIH A0 | TG FT T84 FLA & (o107 SATFEH ST HT ITIRT FIAT § A THH BALT =T A7 § o JATAT
ST ATSAT ST TRTLR T ATAT FTET FH GT AT

o TRUMHEAET ANT-UATE ATITT FH I ST

o THHSIE TS HT STANT FIA ATAT T1ohe FHThHT Zohl 3T BT gIIT, THIT ag AEqT T IT| T (e TATE of ST §
ot a1/ ZR M)

o T ST o7 THETEHAT § SRS ST F F AT AN AT 2

o WA % forw 77 ST wirerv U a2 W suefesr g1 77 T v et av oft yehrer STt 2

R GIIERI

o TRESE T W ILAM I=F GATeATH TTTTT IT HIAT ISAT &, TH FILT TZF Al FATT FTHRN AT
21 STt 21

o THASE TNA AT qEF The F Mach 5 F sfer® fq areq FIF 9T AqTET FrAT g1 TG UEAT

THAT FATH AT AMAFFHAT & AL MLFAF T § qIAHF (YASE) F FT § FT FL AT a8 H HHANE
T & TS w7 F

5.6. T T 20 SYUE vafT

(ISRO Launches 20 Satellites)

LRI

o THY A ArgRiwrer fRuag gdta g7 safe Fx T uF g Uwe 7 20 STV & TATOT FT UHF 7T
s Fraw GhaT g1 T ARNET, STHAT, FATST, T TTATAAT % ITTF arrafera I

o THT ATIT A ANNAHT 1T & & AU F7 H ATHT @7 F¥ AT g, T=gIT 98 & TF gF IAT7T |
20 & fa® IUug TATT FI9 § FEAAT 9T HT )

o THIU 2008 H TF ATT 10 ITYE TATIT FIA & 6T & (AT &l g <AT gl

A FanH

o 3 WX 3T 17 FAzelt arforcas® ITUET & TATT § PSLV-C34 I79 &1 TAT FHAT AT

o T 3 ATTATT ITTEN & UH CARTOSAT-2 Iuft &7 39Ug § Sa®wr garfad saarT qufys agem,
AT JFgT, AT T arfa 7§ gram
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o 37T T WILAIT IUUE- SatyabhamaSat it Swayam g Frawr Fato wtas F Fawtiar g

20 SATELLITES IN 26 MINUTES

ERIREIEA

o I M TIIW FAT F aTY H aFHE
uHRT FIA AT qETT T UlET
AT FaT g2 FIA|

o TATR 3uwsEr # IrAfaar &

INDIA° ®US

@CANADA @ INDONESIA < GERMANY

LAPAN-A3, HAT &1 Brios, CARTOSAT-2 ® SKYSAT GEN 21
Cartographic applica- Small earthimaging
FATST  FT M3Msat-D #;T tions, coastal land use, satellite, built by a
monitoring road network Google company.
GHSSat-D @a1  AHNFT & &waterdistribution
SkySat Gen 2-1 3T 12 Dove COHSA'{%ABAMASAT ® M3MSAT
ectdataon Collect & study Au-
SUTE AT T greenhousegases\~ tomatic Identif)ilca-
_ tion System signals
e PSLV-C34 ZT%1 & ST¥ 7Y 59 20 Pomﬁmt iy et
SYUE! FT TS AT TF I9T 1288 messaging services :
toHAM : o
eIy om 0 STy Remote sensing of
high temperature
T srafer ST #T AT @© LAPAN-A3 1
’ ﬁ Monitor land use, records
| resource \
o TH WEA WATW T I AT 300 LU
£ N \—— ® GHGSAT-D

fafcras siar & atas ot
FImT H uF fawdry fGearst F
=7 ¥ yfafsa w7 3w 2
o fenfdy=i g FfT 3IwuE =«
ot FTA T Safee AT F Ay
# ar gfaArst w1 drerge mem
o T T H FIHI HEAT H ITARL &l

& environmei/
@® DOVE

(12 satellites)
Earthimaging

*12 Dove satellites & 8 others

Measure atmos-
pheric concentration
of greenhouse gases

TOI FOR MORE INFOGRAPHICS DOWNLOAD

TATOT FTAT ITATRNAT, TAAT AT T 1977 § FAT A7 TZATT FLAT 2

wfesw # W F g sreex

o I ITUF & ATATT g &7 gl T§ YT T =AU % Fre IUAF &l a09F ftaq & ux fagrs fiaa

9T TATAT FIT T AHAT F T GHAEAT 2
A TATST 4997 I19 (Reusable Launch Vehicle) & T%d IX&qw & a7 g1 AT fiT FTATT

arra | 80 wiaad d® i FH Ul 77 =war f=zeft IrgF FT WA FT T T AR FHEm|
TAU A, AILATT FTAFREL FT TeqS TIT FT GFHAT g T Fg drA7 I dAqfeer F forw Farfas
usier ft H2 FT FFHAT T

qTLT THHT ST FIFE AT F €T H ST JATT [T F T F A7T AALT FT TME FIT § FT GFHaT

EL

5.7. AT rae

(NISAR Mission)

arar zaar [Fates =T W (NISAR/fAE) frem = & siafyer ¥t & = gaor 927 9gam T Frwq
I

T TS THSET &1 ITINT F:2d g0 (e § g2t % g5 saera gq 2,600 FRm. % suwg &1 fAwtor G
ST

AT TETF AT T 370 2020 T Terfoq g it 3wiE 2

I9IT

41

L-5% (24 Sdrfie q@r <ef): arar gy [utor SR sroem
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o ST (12 Hdfie 9o <&d): Tar gy [{mtor Gt srowm

e s w

o  TIRFRTHT d | Teast, Ruamadl &1 feeer T wHfas aay, SE-s(FHT, AT, SardrEr i J-sadd
Aqled =0 U i T HaH STeel TORATA HT TEEA FIAT S THATT AT

o T T ARMTor (ol & FI ATl TREdHT T TATHTT AT |

o STETHI | IUAsY [ad o Fae a2 AT HET SAHST & He (THFT) T AT HLAT

TET S TE o S TgA g AEINT

e 2005 FT F5aH-1 e, SE# 99T T Moon Mineralogy Mapper 319 & &1 14T A7 foreres gfomyeasT
=TT I qTT T HIH @rer g2 of)

o 2014 =T HIAE 7o, ™oow g7 siafier § Afasred daedt a4 it fErerasar vg afqsfiear 7 e it 752
#

5.8. &Y qT%: T

(Space Parks: ISRO)

o T FUAE H 100 THFE & AT § TH T T LATTOT FIAT, AGT St IATA HI ITTRN & T
IT-TF T qeFd g1 & w giaars erfoq w77 6 sqafa & srodm

o THI THTF-ATT & H IT-TUTIAAT F THIFT HIA F AHT ol FA(SH 9, Tg1 9% 6 HTHTAAT &

THT FIT qF L IATAN FT TATT 3T AT HTAT FT2AT B
o AT AT F WY 9T, THA IS F FIE T HLAH FFHTT F IATIM AT FITAE F AASTgoed] | #IT

100 THE F 10 T QU Aq9 AL FAqer AT aRX®L, ISITE & IA7FF TI0T FIF § Graar a+
#T ATSTAT FAT T2T 2|
o TH UTH FIHIT & 'HF T RAT F14%9 § A Fwara wm [St 3= osiT HAL (Rgeara

ugAifea rfiee) aga ¥ & F3 quT & Whe AT ITAG 474 § 937 FT 7 ¢
o THF FATAT A ST FAFA &7 ITAG AT T TqqW & fow Aghawrer & 3= qforar gara w37
T ASTAT 9T AT AATT FT T

AU At & it wag w4 F @ R?

o UHT FTH THIU AYAL =T o TIATATAT T ATT Higd FT TFHAT 21
o Tfter srqHATT T Iarad H S#A [t wwf{an i ff arfiard geft, F quds § araraw w7

e wzm
o FEAT T HIT FT I FIA & AU - T ITTT FT AT T qo0d 37U A1 fAeara)

5.9. WTXq T fAemaqw THrira g

(India’s Largest Optical Telescope)

et & 0l 217 &7 ° 9red AT ST F AT T g6 ¥ I F 39w § w1d 9 6 Feraaw
STRTTOT GLA T T AT [Tl

o T TAM ARA-A[eSTAN & HIH TATH HT TROMH ¢ o T whswdt s a8 a7y Jgam & far
TATI TH 9% 2007 | & 1 A g 9T
o TS (ARIES) T & Afesraw fY T AMOS (Tfra TH2HT &% ATEas FIRT Fg4 0 YTH) & Jg40 9

FATAT AT A7)
o TE AT FT fAaTera® Jae e TahTiers & 2l

o THH 3.6 HiaT ATH ATl TUIN T TEIHTA 21aT 2l
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=H 2500 HT. AT AT Ueh EATT I TATA 03T AT, ST H SATHTI FT €T AAATERT AHTT 2T
THHT THNT AT 0T HLAAT T I Traehid &1 i AT & Teq3 o forw & srom)

5.10. HTEqIS

(Caspol)

FwEa araars safer F3 9 qews-atdaT grefae (CASPOL)’ &1 Aator fFar g SrfF araw«®

afRagd =Feqr i wa-gE & WHT w7 270§ @ aw ab7 QO i AT qud g g Avedr
FHEATHA HT UFHT H 7IT HILITN

oot ® ArAwT AT off 997 97 srardr ¥ THEHT AFT AFTAT T GFHAT g1 THH AT, qTAT AT THT

q FATT H AT AHAT 2
Tg ITATE G &9 | Wehe F ATIF TUTATT F TATT TAT 376 TATT F FHT AT F GAL F TATH %
foro fm=wfEra fFar war «m

FTEAIE o GATIET STIIT

FTeqre 800° ACHTT TF AUAATT AT TEA I AFAT TGAT gl THHT ST HT ATgAl Hi Hie, ¥A

TAT grasA® TRAGT & argar Fr AT 977 I FHAT 2N

FASE ST AATU F AATAT FH T AFET A AT T F 979 & 1 gqH sEqATA AT ST FFHFAT 8
AT TAT IF ATIT F TATT F AT G_ATENA I TANRT qAG AT TAUT g1 H off BFFar v
qFAT gl

5.11 I Agaqul graat

(Other Important News )

5.11.1. ASgT |17 741 7 AGTFAT 91 77 |wnapdHEsa - NASA

(Strong Solar Winds Stripped Mars’ Atmosphere: NASA)

AT o STATE AL TEAT F ATLHEA Hl HHTH Fed | Agea ol groaT F49ms)

ATET & SATATL AT QI TaAT o #3169 3T T7 TATE0 i 381 &lIT O Taarg § qrarad 7 &3 =9
TeRTT AT AT T T A0 & ATarE<or § IRad 7 Bhar sar av agt staw & & i S9mamT gr aehdt
off

arET % MAVEN (Mars Atmosphere and Volatile Evolution - MAVEN) e & &gl & e 9%
ATHITAFRATSA o I T A1 AT Frar 59 32 & 5971 g To1ga S Ta1 3 HI07 9 TATa0 Al 491
g1 72T 2

TS T & T &30 § FGgarad ol TRATT F Fohg Aol § S -Afedt grr AiEa =anfeat qour afvs
wueTe, et fAutor Faer ol it sufRefa & g gar 2

W qaT F1g ?

43

X T9+ THETAT TAFET TAT ST AT FOl F FHT FSIw a3 gl gl T 99+ 93 | JTg< il aih
FEAT g1 T FIX Jorredt #§ 900 et wier ®shve it AT & et § aAqT ST arqH 10 91 =37 (&fea=w) grar
L

Tg T HT AT ATEAT-SATSHT 6T a1 BT g1 37 TaA1 6 HO7 AqAT IF Fo(l 6 HI0 gF & [&cd T a9
IEERGRA
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e _.—"- variable solar wind can give some radiation beit
. ' particles enough energy to spiral into

atmosphere and create aurorae

-’
.
-----

__________________ -
+
colecccccccacan==""""
+
@
+ e
"""""""""" ®-.
+ Ao
.Q /
o SR Most solar wind particles deflected on past planet
Seee .A but a few leak into magnetosphere to get trapped ————
_________ in radiation belts i
e e T s RS R e -
.......... .’.---.._--.----..-.---..
g TN T F T FLAT 82

o T A TTAT F FEADIT & F SHAAN & AT T8 (AT & %) SAHR F G AT HT HI0 a7 &l 375
FOT AT o AN &0 T TIHT T AL I @ | T I TAT FTT0 [ 5 &0 Al TATIAT FHLdT 2l
o Tl U HIT TAAT FHT TG IAL GF T ST ATRATIOT (ST Th1T) TAT ZFer0il g I¢ ST e fore

(zferoft werTer) & € H Tehe AT g1 T A7 et 7 fREar g |
o AT siafer arlt qur ==t siafier aeh afe |z o+ & Twq & sa g a7 S e Al & ey

THET g1 AT 2

o HIT AT % AR U Tfvads TTFET AT FEW A ¢l T At arg dvateel § 757 & forw =mas
gt 2l

o YA AT TR HAT TAT ITUE AT Tevde HATd A T4 T AT et 81 & IUUg | qai
FT a9 3T a8 TATET 2id gl

o HIT TAAT G ST I-TFehld AATAG AT ARBLTAT 2Idl 2| g qTa¥ RIST T T T FAARAT FT T gl

o ¥ UFH HEATAT AUl SISl ATGATAT qAT TATL TUTSAT FT AT TATIAT FIdAT 81 THFHT SFATIT % I
FTIATAT & AT TAT TN G A1 SATAT g T8 F T &1 & Hd Feed 0 g

o E[HeR AT g2 Tes AT 1T qaA1 1 THE 7T ST 6 Ivg A9 @l & @l 7 FhdT gl

5.11.2. FgaHZA

(Cubesats)

et & #=4i7?

o IAFTMAHI o AT AATLeT FeATH | Foq o IWIRT (CubeSats) FT AT TATT 7@ F FH & FH &l AT A6
EIE

FLIHE FT 7

o F[FHE T ITUE 2Id &, ST AT et ot /12 & 4 9 & (e T2l 2id o I AT F ITeAee Ah T
A greaae AT Foheft ot U TUTTas ST T TINT FT AT STTHLTT FT Tl 2|

o ol OF FFEE TAAT HT Fae (A=t FAT (LEO) & =a1iud o STy 81 Fgadie AHd T U2 U AT i 9are
TEATOT AT o T H FHeAT § Wertoq 77 7 g

TS AT AT & T IR T &2

THTERIT 3T A7 STATTHT Tl [ AR, Y- ST it UF T2 A7 SUsd 37 T8 & S FIade &l

T T % S HTH HT T § TAH T 2|
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A ATH:

o UH IUT AT & dearze it 200 fafera & 1 faferae siaw &t Fva & a5 Fa@de & ATF & U A9 6l
F9d 1.5 - 10 AT (AT ST Tt T B

o FH quF # AT oiw A § srare

o UF AT IThT FHEAT T & BT STAT g AT o ATATAL0T § THT & T49T el oF FH § A FT &5 7L &I AT 2|

o I ST HT ATE A, FT FLAUCH HI U I, TTATHF SIATLE AT F QTS ATLATHF IS F &9 § gerroq f=Ham

SITAT 81 T8 378 IF AW, TTATHE TS ST Srariirent yaei= e & forg srael wewrd a=rdar 2|

FLFECH H TS F4 g2

U LS TLEAT FEO il ToTg & TTATR TIhe o gl of ST Tl g, TAICT TATAHT 7 Tq9fier a7 7| %

21 a8 fefaa fro 81 7 &

1. oA ST2d FT STANT: TF AAT 129 [0l aiel TUah & o0 T0 Forf 7 agd &1 3¢ Td & @307 3 g7 &
Tg TH AT ATET AT ATetl TTehar & a1 H STfed Feradr & g I+ HLdl g, 81 & Tg THaT TH
IO ke & faenes TamtaeE it & w2a off 21

2. THTY FT ITANT: T HlelHF oL qFeT 38 HGT T FTH FLam g T Ter 9 i a€q & 2haar g ar
AT AT &

=T % T
foeger |7 gAT &1 92T "wiade’(phonesat)’ AT FeATH ST g1 AT I TH T AFE a7 THIEHIT AT ST
U o TH1E Fade, SEar 9 STRaND-1 8, .87 97| #afiet & ATara<or § THIEhIA & Jeahi HT e

FIAT THHRT ILT AT B F2 TIRMHF T & oF T 8 el [T 3T IRwAT & e JahiT o (e
FLAT ATHH Bl

5.11.3. wearararersy o

(Astrobiology Mission)

o THT, HTH HHTIET AT 3T dae ATgAT Seelele Al dforaratedt (Palaeobotany), @@= %
FSATIADT T T & TH HTT STEd H A= H T AT AT HLT

o THFI ILLA TH &7 & Feg W Al EAATHIA ST G&H Sal il HIA T o TAL 6 qTT THEAT 1 T
FAT 2

o TUEHT AL WA Uk TIHAS aT13< (Spaceward bound) FT#H T fZET 21

o TETE T & AGA | (O FaT F THE HHT [ATE 379 7 1 &

T B & ST T AT ST qohel ATSAT G 6 AT s TEerararaitorwa (astrobiological) FTET i

ITASHAT| ST ST 3% Sars 9 Forq TRt fgh, 7 511 g2, To9ivhree (permafrosts) f@a=a, Tama+

G |

AT ST T FHH AT

HIAE TAAT ST T2 TR T FI 6 for7 I Iar 1 araqraon

T T 3T TEEIRIERITHT (astrophotography) # o1 3g AT o< AT a1

e GITA-SF FATIAF  forT ITTRT AT BT Tt aTel 5 €9 AT |

T, THY T FeHIY,

Fog, [T,
AT Her 3T qferdy =g+ 2

A NIEN <

NN
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WY IS8T TRITH F47 87

o T2 NASA Ames H s fEra u= difers wrdaw 2

o TH FIUFH T I29T & AT A aATel AT 9Terhatenr, forerhi siiv gt gwr g=ar & fBfes g § R
TEET 3T FALH ATATALT T ATAT FLAT ST TR AT oo (astrobiological) TR T HHTAT FHeAT qTAT UH
ST | g AT SHAETRAT it IeTTRT, TSI 3% STAHAT S & qT § AT UF ATATHA FLAT|

o IS TUF ATST AT WS YAETE, TwaRT, Artee YR, sternteen, sy et #§ s fFr st )

5.11.4. 9797 s9r13< o

(NASA Insight Mission)
grEat # #4417
o HATHT F ATFTRAT 7 °TH 2016 | I AT TAETSE W F ATV T ZTeA T HEAT FhAT g1 T8 HoTT Tk T

T % TF q&d To1 0l FEFIT o TaHA TATET & AT1& [ordT 497 2
gTEe e F AR

o TUENIT THFEHATIH T HITEHa TrafeatreM, STt uve gie giedre (Interior Exploration using
Seismic Investigation, Geodesy and Heat Transport) &T g &ferg AT 3| A ATE T REradt TR
9 & ST H3TT 3 TR SATqiees TN % 7eq9 o o0 37 9% Uk (STAhoTheT quey SaTT|

o THH 39T 43T AUT IF JZAT STH ASHT Tg1 a6 (T IULETAT FHTThT T A TAT HLAT &

o U THH T Hgcd U ITHIU HIEATAT &

v SEIS (Seismic Experiment for Interior Structure): g GZHTY] fSrae ST ATel G&H WITHE Haai/ga=al
T HTT THAT 8| Tga< HaaaeiiadT ITH HIA & o7 T8 [Haid TS § ST F3T 6l Aa9Tahdm gidt gl

v gie v uve TRiSree TIEst Sonet: a8 €9 g &l Jaen T 9 H-16 Hie it TgIre I AT

T * o s s

FAAT ACHATT

o A T FqE FT AMIT=L AT (Opportunity) Td FIATHET (Curiosity) TaT AT FT 75 2|

o et va AT Rarae #efiz (Odyssey and Mars Reconnaissance Orbiter) ITH HITeT g T FFY 1T 1
2

o HTH THTHHIATL UTE A=A saiede e (Mars Atmosphere and Volatile Evolution Mission,
MAVEN) STT S5TTR1 &l Tg 98 § Ha& F¥ Tg1 & (% T3 & ATqra<or § FT7 e 2T

o  FY 2014 H ATLA .U TIH FefTT SATHATT AT T T 0T FeAT H TALT FATI

s & sfvm=

o ATHT HIA % o0 Ua wgeatswteft TRATSHT 9% 1 ¥ w27 ¢ e+ dgd Aqedi 1 29 Tg I AT ST

e THUEIT 2018 & 2020 F &= FAITH-2 F AT T AT gl TH ATHITT H GTqIT AT U HTH AT
T g

5.11.5. grferaw gemasft

(Helium Microscope)
o T ITHIV HAA, TR ST ATl F FHAT & A7 & Fge = T Taredi &7 TRatdd a7 &fd Tgard &1

AT 7 27 TAT F AT g TH a0
o TY AATF BT AE3N I AT IF AT o TTT 3@ H q&IH |
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o I AH-TH % S{ial Ud aqeqiadi #f efd ag=rd &7 fater siw *f==ret f|ma (toxic and radioactive
spills) FT TTF FXA | G ATfad gl ThdT Bl
o THF qRUTHEEEY Ter W= (stealth technology) 3 70 fewest 1 fawm g1 @har 2

5.11.6. F=T7-62F

(Kepler -62F)

o IFTF UL E SN T2AT & 1,200 THTET qY T T I & ¥ TH T i Gdg T LA ST hl ITRATT TH L@ 0T
3T % fore ue sy HemaeT 29t

o FAAL-62f, AT AT (LYRA) dTErHes it fZerm # g, Goldilock &3 # srafeaa gl

o T UF AW & AT A AFHE AN AT 5 Ui H O ATZT I A F2qq U2 81 g TRT AT g3 F 32T 8 37
AFEH BT |

o THIUE U FE UH ATIHSAIT HHA & ST Tgf Aag! a4 e it ST I7T0 Tt 3 fory =& 7t &7 & 19
= gl

. m%iwugaﬁsaﬁwgmnmWchwamsﬁaﬁaﬁr@mﬁ%ﬁmwmwmﬁaﬂ%ﬁrﬁw
T & forT CO2 Fit SRT-3 T |77 o B (simulation) & #TEa H ST AT ST 2T ¢ |

5.11.7. w4z 9

(Planet 9)

et # =i?

o TAALTEAT o FTaT T & f weeaweft woide 9 FT O H a1 § g9 g4 31T 4.5 33 99 gl 97 o dr
TAT AT| HAGT: T TS H GIST A ATAT T2 THAH TTE[ T 20T

o Te 9, Y HIX HSA H UH fArter FeufF U g1 T earwnu o a9 & fFoT dee & Rt afhAT w aret
T AogA Ut & THg F AqeaTeq ®&f T [Aearq i G/ § AT g

T o2, §1 g2 | A A HEAT F 912 GgT aTT &7 8| UET e B sar g & 20 &9 § 9% 7 99 43 T,
gAY 3T 7T Fre foe e &

o IY ATATHT UG UF TehlT T GUL-312F NI, STt AqATIHT FoAHTT J2T o T AT g1 il FATIAT & AT
THHT SATH T2 HT A1 F AL I[AT g7 3T SEHT Fef Fermer E gt g q Fe 17 srater 15,000 a9

zrf-

5.11.8. frar-2fiw oA F oo aa=Ayar areT 9¥ gEaray

(MoU for Geo-Tagging Assets)

o JCUF UTH TATHT § HAGI o qgd (MIHT TETITl & oI r-e[T o forg gretor f3eme @5 &ie ISRO *
A= T FHATAT ATIH I SEATEAL gl 2

o IE TRETIRT HT Torehst T ST AIGST § EI ATl TAehTH FIAT o (o0 AT o TATAT HIATT0T 00 SAATSA
IR oY M=t # 7ag wam

o TF UTH TUSHITE HTIH AT SAIT THAIHAL, ATSAT & qgd ATATIAAT FIT FIoTd TRETTT 6T BT T T
ISRO g AfHT Hramse ToF g7 ISRO % T G52 Haad &g ZIT GaTd Sad a8 Tl 92 Rl AIdre
T2 fe ST

o T ot FIET T saerre F 3T STuaT a9 It srafe T ofiw 997 Feag gl ST ¥ T AFaEs! &
ATATE FBT 3T ATAF AT T SIS * (o0 fashed Iqetsg grm

47 www.visionias.in ©Vision IAS




5.11.9. =t 177 wu¥ ‘=rd whrs e s

(China Sets Up First 'Dark Sky' Reserve)

o AT T WA FeAW F forw ugert ‘=T ThTE Rerd” AT i Furer HiwT 9 fasaq & = (Ngari) ST #
T AT 2

o 7g Fd 2500 T FretrHte? & ® et & i forear ud o % fasre & forw =1 w=hrs saret & 6w gq
FEH ISTHT THTI TFOT T HITHT FIAT THHRT [T 3297 2

AT T TS 87

o AT FATE U AATRATA TAT AT AT ATEA Ted [aT T AT HEAT & FHILOT J2AT F TIAT GITAT T
AT H T TH gl

o ZTAITH, TTA H oI &A1 & AR & ARTAT T TNFIT § F(5 §s & AT T ThTT Th1eiia Tgu0T H7 S[Iaw A

JE AT B

STERTET TEUIT, STCATE [ReRT AT aTerd FE (STHA U2 AISSIL) TR &1 AATHH FHIT TU, T § SAhTer
H T THTLT HI AT FT AT g TAT AT AT § geqerd, qriieafasm a= § arer i wqreed 97 20

T S =TT g

5.11.10. = grassa o

(New Horizon’s Mission)

gfeat & =17

o TIEI HT UEAAT UTAGTIEa ATAT % a13, NASA FT 7 g2 [0 o9 ¥ 9oz § a1 s(afeerd U o=y 787
FT ST TAMT g1 ST 2014 MUGQ 3 9 § SIAT SITdT 2

e 2014 MUB9 HI¥ Hear  JTfye fAfwa setiai (early building blocks) ® & T HTAT SITdT &

= S | 8?

o TR v, AU TR AT FEAT H T GA F AR AL THHAT FA ATl aohiet sire e & v ws =
TATE |

o THH I ATE 2T A F gAI-ATE (U AAAT F FT H ITC ST & Sl FeqTd §1L HSHA 6 THIT
EELRER]

o T ace, sfarmier Tr-s7afer & [erqett FT ST HIHT SITaT &, 9T =7 & 3971 ST 20 a9 § F:7 977 § 97
T TREAT FA 2
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HREE BILLION-MILE JOURNEY TO TAKE SNAPS OF PLUT(

M New Horizons travels at B Sends radio signals that B The craft HOnboardare M Unlike
36,373mph - 300 times faster probe the planet’s atmosphere  is the size of a1991US previous probes,
than ajet plane, At this speed ababy postagestamp  thereareno

it could be wrecked if hit grand piano and two quarter messages to alien
by an objectas small ' . dollar coins life on board
asapebble

Path travelled

since launch
4 Saturn

charged §
particles 4§
emitted by - A W A
the Sun - % X % < ’ Mars
aroundPluto. ¢ L 34

§ Jupiter

COMPARED BY DIAMETER

. , . EARTH /%40  PLUTO
Dust Counter - records dust particles, M Contains seven imagers X 8000 | é | @ 1400
casting light on how Solar.System was born that take pictures miles \ / miles

5.11.11 NASA ¥ AT 7 gg=afa ug (1) fr afemanyriyg i

(Nasa’s Juno Begins Orbit of Jupiter)
et # «=1i?
NASA % Sqfet a1 AT 7 FEeatd 6l FedT § TherdT desh TaLT &< o7 § 3T IHeh! THHAT T FT &T 2

L RERERIY
o SATYET ITH FT ATH Y- [HA GILTTOTh HATSAT F T gt 747 2

o &
v gEefa & ITfRT ST AT Fr qwe o
v’ g F BEAT F Afeacd i s FLAT|

v FEEA(T o AT FEI T & T A TATL AT,

v E9 UzAfPwaT § S ST AT i /e H AT $i

v g #T A ST (aurora) T FAETeTT FeT|

o TF UL F ATaAl & T & 5,000 FFaATHIe F0% & FEeafa il UF ¢F & AL GF aF I TIHRAT FHT|
o o &t srafer : AT, TATE 2016 & FXa<r 2018 TF 20 Al T FHTF HT |

o TSAITerAT T T 1995-2003 F &= TIGHAT il off, IHeh TG TG JEEA(d il TIGRAT HLd ATAT ET HATLE AT
El

o WY W T ot THerT § geeata & =AxHTe JLMAT, THTHE Y Hforeel I ITHAGT @1 T o g f7er 7
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launch
B Aug. 5, 2011

Juno spacecraft and flight path - e

Solar panel
| ! Human
2 to scale

Flight maneuvers, 30-day intervals
Sept. 2012 between tick marks

g(i)drtnh) sv?trf\tsolar : N Arrival July 4, 2016
==

panels extended
Height 15 ft. (4.6 m)

Bt LT 4

Jupiter

Spacecraft mass Magnetometer
7,990 Ib. (3,624 Kkg)
g S
N‘
L]
Instruments
1. Gravity/radio system 5. Instrument measures
probes Jupiter's mass plasma and radio waves
2. Microwave radiometer 6. Spectrograph sensitive to
measures thermal emissions ultraviolet emissions
pane|s 3. Magqetqmeter measures 7. Infrared mapper acquires
Size and design of the photovoltaic magnetic field images of aurorae
panels will enable them to capture 4. Particle detectors measure 8. Color camera will provide
sunlight 25 times weaker than on Earth : energy of charged particles a glimpse of Jupiter’'s poles

5.11.12. st¥T1 9g 7"

(The Dwarf Planet Ceres)

et & =17

e NASA F 'sta" fer & e oy #iwer 3 ot g o= Ay famma )

o TITAY AT &5 YA ®T T TAATT TTH Tl Fd & AT 982 52 &0 % =T § TgA AT g1 T AT 32 & FF
ALFT AT TF ST T T TRId B o TeI7 &

o Tt & Hoha THeraT 8 T3 571 stet ofF =9 &7 @er (shadowed crater) ® RIS &7 9T 2|

SERCHEEI R
o =i e w7 e fAemer Treeme Jwet Siv A9 T =i F st siem £ Rafai s whrarsi #r ffea
FAT 2

o T, 2015 F I ae T T HIX ST 6l TRFHHAT FIA ATAT TgAT @IShdT (probe)ad T4T 2l
o =TT 2011-2012 H TEraorTer Sreeive €T & TqT ATAT| S T HITH T AT FL 2T 5

T & TR | A8 STehir
o HIXH UF ST UE g, FaT Tgl GIT WS sl e g # Rua g, aw 7+t argdr framt u fua g

o TT gL I (asteroid belt) # Furg wad 7z fiT 1)

5.11.13. &% g & a9 § TIHT gl T HT TaATaIT

(Stephen Hawking'’s Prediction about Black Holes )
o THNTATAT H ATATHT 54 gIe [MTHT FA a7l TSI 7 Tgeit e UHT TEeAT @ 7 24T 64T g s

ATHTE TS, FT 54 g1 & a4 qohdl &l

o oo ifas A=t ®rea 2T 7 78 @I 40 a9 ager g @ foraT =

o THY T, TATHI FIXT A HIAT SATAT AT 3 sk grer & &fY g T, 7@t I o wawrer off, a=ae 424 Aaer
qHAT|
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o WA, 1974 § w6 it 7 g1 27 % 1 F01 s g1t | F=he (et Tl €1 39 FIT 60 o1 glaT
RfERor % a1 & ST STar 2

o I ATHT AT TS FIT AT IHAHT T ged (TEHeT) 54F BT o [heTL I AATITE Tohe 21 & T 90 § F Fils
U 5oAeh g1 H SR TUT (ohAT ST HahdT § STateh SHT oo g1l 8 T SHoll UgUT FY a9 FT (el TahdT gl

STaee (TEHe)— Tiase, STasvn & AT 9279 g1 ST Feq9T9 JTHT 92T & F071 o A gial g, foheg w01t
o STA9T ST AT & AT 377 e i g gl

5.11.14. 1SS 97 #ra Iuferfa ¥ 15 a¥

(' Years of Human Presence on ISS)

o IFAUPI A=AIer ¥29H (International Space Station - ISS) 7 AT AT IUTEATT F 15 a9 I0F #< forw
L

e 2 Fa¥ Y 2000 FT ATHATT 727 (Expedition-1) F Tgd T T F TIIST 1 TH-31 w1 f TS |
el

AgA

o HINH 7 FAIE T UL AT AT o AR FAT T Teheltehl o Taoi * forw 1 o 81

o IAHYT T HgdIUl Gl Al THT Toh A UF LUS[{cHh STANT FHl 5L Avqied § TeOq Frai|

~NATHTA i1~

= g3&EAT 2016
=g

MAINS

1iﬂfisr

ﬁa75aﬁﬁ

g1 - @

4 3TIFCEI, UId: 10 S0

2T : Mukherjee Nagar, Delhi
BEATE ATsd / 3ATadrsd Hl Sua=sy
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