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About this Book

After exploring the Curiosity, Grade 7 textbook, we hope you discovered new ideas and found yourself wondering
even more about the world around you! Our journey of exploration continues in Curiosity for Grade 8, where
you will learn to ask deeper questions, design investigations, and think like real scientists.

The Grade 8 textbook of science has been developed in alignment with the National Education Policy
(NEP) 2020 and the National Curriculum Framework for School Education (NCF-SE) 2023. It is expected that
all competencies outlined for the final year of Middle Stage (Grade 8) are achieved. This textbook is designed
to help you learn about important topics, such as matter, the physical and living world, health, hygiene, and
the connection between science, technology, and society. It also helps you understand how science works and
how scientists think and explore. The main aim of Curiosity is to help you become a responsible and thoughtful
member of society.

The textbook integrates topics from biology, chemistry, physics, and earth science. It also incorporates
essential themes, such as environmental care, value education, inclusivity, health, hygiene, and India’s traditional
knowledge systems. The goal is to help you learn through real experiences rather than by simply memorising
facts.

Curiosity, the textbook of science for Grade 8, contains 13 chapters.Each chapter includes engaging
activities, thought-provoking questions, and clear illustrations to support your learning. The first chapter is titled
Exploring the Investigative World of Science. It gives you a quick look at the various topics you will come
across in this book and is designed to get you more excited about science! This chapter takes you to the next
step—entering the investigative world of science, where curiosity, wonder, and discovery come together. You
will learn to ask focused questions, design and try out simple experiments to help answer them, and use your
observation, exploration, and investigation skills to understand how things work. This chapter is meant to be a
fun and friendly introduction to your science journey.

Each chapter begins with a picture linked to the chapter thatis designed to ® brobe and ponder
spark curiosity, capture your attention, and connect prior knowledge to new
concepts. There are a few Probe and ponder questions. These are critical Dear Young Scientists,
thinking questions that are not for evaluation and do not always have simple
answers. Instead, they make you think more deeply and explore new ideas.
Some of these questions are open-ended and thought-provoking because they
do not just ask for a fact or a quick answer. Instead, they ask why or how,
encouraging you to think critically and stay curious. You may not always be
able to find the answers to these questions even after going through the chapter, but do not WOrry.
They will help you link different concepts and deepen your curiosity, and perhaps help you understand the
process of science. Many of these questions will also be explored further in higher grades. In fact, we are sure you
may also have such questions, and there is space to add your own!

*rreneandponaer LN activities in the book are designed to reflect how science works, offering
both hands-on and minds-on experiences. These activities promote
Share your questions 9 teamwork and are inclusive in nature, ensuring participation from all

students. Teachers are expected to pay extra attention while supporting
children with special needs, especially during experiments involving light,
heating devices, microscopes, etc. Teachers should assist these students in
visualising the experimental setup. Additionally, they may encourage peer
interactions to help students understand concepts of science better. The text
also includes questions to help students assess their understanding and reflect how much they have learnt.
Many of these questions are aimed at encouraging students to think deeply, reflect on their own ideas, and
analyse concepts critically.

In some activities Safety first, has been given to keep students safe, especially
when using hot, sharp, or breakable materials. These precautions help
prevent accidents and make sure everyone can enjoy the activity while
learning safely.

To sustain the students’ interest, some

challenging ideas, additional information,

interesting facts, and other engaging materials are presented in boxes labelled 4 ﬁ" ¢
Ever heard of ..., which highlight fascinating facts, interesting observations, and (“
curiosity-driven questions. . .
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A step further boxes contain advanced concepts that explore the
topic in more depth. The information given in these boxes also
brings scientific principles and knowledge into real-life
applications, showing how science has contributed to societal

development. Our scientific heritage

Our scientific heritage offers information about institutions which
have contributed to the progress of scientific temper and any personality
or their works of ‘heritage level repute’.

Think like a scientist You will find a Think like a scientist section in some

chapters, where you can explore the experiment further
by making modifications or trying different approaches.
It will help you to investigate more deeply and allow new
questions to emerge in your minds.
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Some chapters also fef'itur.e asection Falled Bg a sc1ent.13t, whe:re you

can learn about the contributions of Indian and international scientists
related to the topic. These sections include brief biographies and show
how scientists have made a difference. Additionally, an interesting
element that has been incorporated in some of the chapters is the
introduction of certain verses from various Indian texts to promote
rootedness in the learners as envisaged in NEP 2020. ® °

The Snapshots section provides the summary of a chapter, which offers an
overview of the chapter’s main points, reinforcing the key ideas discussed.
Each chapter includes Keywords in between the text that highlight key
concepts and steps in science, helping learners understand ideas and think
critically. These keywords also outline the procedures in scientific activities.

Keep the curiosity alive includes a range of exercises, from pictorial

questions and puzzles to multiple choice questions, offering a challenging

and engaging experience. These questions also help assess the competencies developed by learners in each
chapter. We recommend teachers to use questions similar to those found in this section for evaluation.

Akey feature of the book is Discover, design, and debate, which includes — "
activities/projects designed to encourage interaction with experts, teachers, _
parents, and the community. Students are encouraged to gather diverse -
information and draw their own conclusions. These support the development of thoughtful, active, and

compassionate learners. It makes science more fun, meaningful, and connected to life—as it no longer remains
about reading and memorising, but also about doing. Some projects may require prior preparation.

Prepare some questions based on your Reflect on the questions framed by your m

m m learnings so far ... friends and try to answer ... # m
Wy fsa ;

Friends! Science is full of wonders, and there is always more to discover. That is why the Grade 8 textbook
also ends with a page called It’s never the end, my friend!

The textbook is one way to learn, but learners should also
 explore and observe their surroundings. Information and
;o % sy Communication Technology (ICT) can further enhance
inter- 7 inter learning when used appropriately. QR codes in the textbook
T provide access to interactive resources like videos, puzzles,
games, quizzes, audio, and additional content, allowing

S/so(iely

Projects

learners to explore at their own pace.
Now, with Curiosity in your hands, keep exploring, keep questioning, and never stop being curious.
TexTBOOK DEVELOPMENT TEAM
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TAIAT AT AT, Tehr=r AT TR AFTai T asild avlaiod] qeadia STeT=r
IUANT AT, IqTeon, SFret foamm Ioor sirfor Tt o 31 Srehd. T ST} AUTRT |
grrfor feeen afsrar sEvRT SER, SHE! Ut SrfteTard TedTd. v d aveTeodt Tk i
TR ST, AT STIATAT fe@d Sl U= STfeamana TeuR Tsiia RERTd qHwad T
o Sard. i o o ued TedTd ?

Trel SUHA 12.1 HEY FATEE A ATfecd 3Ted. qFeTel %ad Ueha AT fedan
1?7 HETAd qrel AT ThRE 3T A8 UHA Jed1 uTfed st o fafsr g
HIM=AT TETAT AT IV Alhaedn (Population) 31® TeUATd. qaTaT=al Sifeamema <
forfire wem=h AreREEaT SEd. SR ST wETe stfdarera fafay g wsttaran
e fafkeror sfor Al w& sredl.

JTEHH 12.2: AT A IS HEAT
@

s waren fafSte vere=an aaeadt fohan woaiEl dieeen arEn safas el
q 6(|ﬁ=|°h dadcdl HIvlA HH\’LQM’»(‘II.
fommetar =R 9 U= Temen fawmm.
UAH T T Tl 6@ H& hal aeqd] fehar Jof,
HATIAT ATH=AT SN 17T, X [Hl. &%es Toureiehia &hl.

T SATAA Ti1a ATBG A= GEAT AT,
AT e AlGideie! gea1 aFar 12.2 A= fofar.
gd MRS Hifgd! Teha &,

qFAT 12.2: Stk Farmon T sufass Aesar f&fare astar=n aen

B

Al 1 20
AT 2 05
I IE




feciean SereRond 1x 1 /. &= 20 eI AT Fekd S ERCERiE]
ATRECAT 3TTE. el 12.2 FEA SATHOT THS] T hl ATHEECAT TEUIST ThT STTATETHES TehT
fafyre reTa TR TR YeRR=AT ESiiErE K.

T @@ T Tt TR, FSid g, Uehdl H17 SR T8 Aol TR w1 1g
he ? SR 99 Golld GRE JEATA dR I IRoTel ARG 378 31+, Y01, SR, ScaTel.
S Tt ATea SATfor FeeT=n F=nE fomio e, qreTar e[ w1 Ug T 39 ared ?

JUHA 12.1 SATIOT 12.2 WEX TRET UTIeet <hl AMTaTaoAT TRl |si1d UehT=l SAfeaTand Uenst
Stfaer Tesh Teurst aRedd!, Aol @ gewsiia ¢ e SHee aaR aRard. § 9iid ThHeRiel
HEN Ukl IR Hl....

TFE TH=AT ATHITE SHAVRT doTed! Tt Gl A aTfect! Sradid.
Fdl T ATAT ARTRS TR A& fool 3Te &7 TERN a1 3,
feRae IMERE! #=T1 (V5a) / sepals) TN AThe@AT ATOT G T4
W 3EdTd. foholed (ATET WWT) FEREd (AR W) By

hERGA Fel hl AT fUasaR geraran qered sTex
UEdl. T TV YNSRIl AR, W0, hieh, dedrdes “ |
SATTOT W AT WaT I RERGHTCT TR fohsteshrazia V

() Srerard. a1 wiEen WEiwa Teudtd (3. 12.2)

AT.12.2 ToReemgR
Bl UfohaT Tos 9 oA TIR SIvaTETa! IcATavdh 3MTe. )

12.3 WA G AHSETHES HEHTT TEwT=I Saar a1 ?

FAT TG IETeAT FSiaT= SHHT ST FEd o TEHSH ST,

(slam 12.3 9= . )

TETRTAT Teh JVATE hell el TATATHEN SEAAT HINTAT STTS[HTSAT aeqdi=a1
S ffifdier e aform grdr am @ ffer .




-»w-»-%-wwaﬁ--»—»-‘f»w%[ Tt srem w5 At ] 95

§

/ qAmE-A
AT. 12.3 9T A WA JATAAT ATV AT B AR AT,

¢ GF ddE - @ A HE W B 9 ASENET T5ha FAATS Bidl. add B
ALY HIY Fogd AU FAATRE! FBR FHI BT, AT FRISHAR HE FRO 372
17 @A foeR R, oA @,

o Tl dAEWEEd oAl ST
ALATYT /FATMER  ATATHE el
gay feaar 17 mw s e
T H A A (SITd T BI)
A FERAEE] GEAT ddEd B
(SATT HTH Fegd) ITIEAT HHT I,

17

210 N s o B G e )
SIAFATS HHT AT GIAFATT FHT -

AT ATATAR IJTSAMABT BTR 37, 12.4 : TR Fenemmarad 7 o
TR hich WO HEAN, FAUMGR FHACHT TAAIER AFeaer aivoms gefaana.
0 3. ATE G A AEBA. © SF () =0 92 aRonw Tratea.

Hiceh WANHET HATd. o a5l T Y AW AT TR .

AT ORI TehT FeTae qa=a
FATER AT, AT Fersren fsam=t Al smea wmoma 2.

o TEUH AW Al dAmEaSEsia FAse, AEfRied daarsEsia ATerAn
o T SaT TR AT,



T AT S C@lad ? dorardiel HINAT AThEeET SATaITE=aT SATSHE
o= Siarean ffider war gfkom g e

T T gaEled & Jfad uek (AW, I, WA RO hidd,
TAEIAT) ITfoT 3rSAferes Beeh (ATIAHTEs, TN, Toehacd) § USRSl IREORTIRAT
UREIRETE /SdTd AT UehHeheR qROmA gefadra (3. 12.4) <Im=wEm,

ArarAT Afd ARG A1 §qedTd S6d TS STedl. eI A7d, TS Al

FfEmETdie gotta o fosita Tcehier e IRomA €I Mehdl ?

12.4 G=TE STOT T=AT SATSTSTS[EAT ST TehTe=dT
qRERSRAT SHITAT ?

e s aradmed qrel fuckera i aeadt 9 wvit A ardmet ga, T,
AT AT FATRTTET TR 6, GSTa TSET=AT R G SHasiq, AT=AT SRogTEra!
Tsfta geehiea] staced SEard., aeddl ST TTUit Sae 376 ST USTHATaTST Uhiehiak
A AT, IT URERIARAT G FhR=AT @A, | €offa AT &sita Freameiie
wREqefoRa 2. wstia anfor fsffa arsamelier weRfsran € gl gee wstg afor fosffa
HIVCATE! AT SRS AeaaTs STadrd.

ST 12.5 S LT AT STTATIT=AT A=
FTITAT=AT MR A Teahimele qa= o
Foifaes TehmEd ReaRasy L= YdcT
=T

FAl/SUFA 12,4 agaT AT Gag
sneET foorean ferwmeR smemiea st 12.5
wefTer Stferes srfor srtfoes Tesmeier ReaRase
3Tea@T 3ATfoT ol o,

Siferen arfor sitfae geameEia weREsy
T YU, 9E ST S graRed Afdew
vfsrarer gfom @& ehdra.

96




T ISiferen TeehTHE IEREaY § Jrfeerar=ar Wi dfireaier qikome &% Srehdr.
e 3

Stfereh Teheel RERESY, HETEAT=T SUASETAR THTE 2T ST Td ST STasTehdl
TIYOT, S ATV YT ATAREAT STaq TishaTeTs! 3.
TH=AT fAIeAuT=T e qE=AT eI e,
AT 12.3 Aefet A Toeront gt et Aiqan qee=an wnfediardt aam 12.3
ALY el IqTew foelt e,

T ; AfETETAS AR rfor st gewmee wweEREay

frerw 1 Sfae snfor | foeew 2: @9 stfas e 3 Sfae gewmeia
Foifas TeHMEa | HeahmEle ReREaY TRERHAY
TRERHIY

Tged AR AT feaam qrEE dSTed] ST hiceh @l
edTd. (TER) TSRS STEd

|
TATd 3eh qEHsIa TR AT IToATd e |19 A @I,
Sqfedd ST, ElIEECEc

AT IT0AT 37T OTedl. R Tchees aredl Ao é@ aTﬁTﬂ'réFlm
IO IBHTIER Addl  Shicahi=al AaATars! Tadf

der Tt grard. FE TR,
qEATSEs A Al ATAER  HTET 3% AArge fohan
e STERTITE EREATITETSN
| HATSTFET=AT T 10T
3l =eral.

Fl /IIHA 12.4 ALY TFET AT ST TR TRERESY TS Hd,
raEA qET 3T T @rg sreRdr i Ao v (FFeddt, wTol Siir gewsta) stfor
Iotfaes Teeh (gaT, oM, AT, GRS ATOT ITIH) TR IREREdTs |1edrd
mfur gfk@edn (Ecosystem) 99 ShRdTd. T UREEAdIe] dofid 3rotfaeh Teehisll 314,
framr sfor ERemaTdt weaeaTe wrgara. fafay aaem s asia afEeda St
HehTHE TRER CaTITEaT SRATd. fawid Qi THE TREe ATeeadTd. SeldaiEesn s




aReed, S aREwme) auTd, TR ST SRIeR Tt GHT6 gial, O 9 TREeHed Sid
QI ST SRIST WS TS ST ht deged, e o fides Fm=m qamEy e, Tevme aikeen
ATHR A& fehaT e™ 3 ehdTd rTfor et de UHHHTHED =BT (overlapping)
T SEdTd., el TRl 12.6 Al UhHHER ST=aTied TREET 31T, TehdT o ?

TRt 12.6 wed fafaer yufcgesn sft st ufEeammsda smoter grafae s, a1
ATFAAE Jrel Teh A6 gl (STeAd TIEedT) Wg_ ek, St 9aqd, SO, Tadies el
TioT It ATEREAT YuiEersit Seed! e, dl & s "Ha-fafia afwear s, o
T IREEIT THHAHIN RER G4 AT AT TehT Sk fgak Tehal aard.

IUHA 12.4 ALY 30T IREASAAI Tk Aeed AT AT=ATd el IREIRHSE ITfee.
IaTeuY, FAWR, mﬁﬂ@mmﬁgm&mﬁ%wﬁmﬁmwm
(7T TRIEIATIHTST) AT AT, HIAT G =41 ATeEs!
e GolaT=AT e ATETS A, AEed fega Id &l Ao
gech, AT HUCHAX e[ . qEd, Ioifad Heh cEld
SHfreh TreehTaR sTacield SEATd IETexvne, JehTIESelSUIGHIT aeddt
IO, (SIS ) |iedTd, Hed ATl 8% daard ST A=l ga
TBATA. TEE aeqd AT sTaal fEheq daqra s arareRy

21_5' oqUAlH Had copdld.

TFE THAT ATSETS=AT RIVATE! UG 3fip@ wed fa=n
AT T UehdT AT Ak 9 3Ttk geammete fafay v werR
gay A0 % hdT. SAfad WRERGE™ ALqT w1, asid
FATTS THHHER HH AT FEATT © AL AT,

ITHT 12.5: TTH-FE A
ATHAT 12.7 UET, SAHEY STl wikered= 07 3. siepet

RTeBSTIIEeh ST¥ITET ST qeaT 12.4 A fooiat wia i,

o ZeleAl fHRaT AT YA AR wEA AT et
HTER STHT.
qEAT 12.4 WA Al fRier digar smfor wsta weEd
FAEATER, FFd UToATeR fohal Qrelar SUSTIfaeht Rl ol
T 3.

o8
- Feg : aredETdt e arsagE



w%%%%*%ww%%%[ frrrt e awE T A ] 99

qFan 12.4: fafae astaran serma g

farsht et

TR

EL

ERUNEICEl)

L Gk

FTEIAAT 3T & Tesd 7 TFeTeT WG sed Y, aeeddl
A= T THRMEATT Uk TR AT AT AT IATGeH
foRam T@@dIt Autotrophs (Auto-¥ad+ troph - 37¥) TEUIATd.

ST FSEET @A | JIR SRAT I ATel S S 3R
ASIATaR AATETS Tacied aard AT STAFT (Hetero- 3R +

troph - 3% 3T& FEUTATA, TEAT 12.4 HEF IRATST Foiar=t A1 ferer.

e AAEIA AR ISRt SHEUTTAT H(aTT SMhTERT FeurdTd
STE T BRI SATIOT .

T UTOATER JUSEeRT U] ESilai-l HIETERl Feurdrd,
ECCIRCCrl

LIt SATT UM Gleel ST SEUITAT deiiaT fHseRl Feurdrd, S8 i 6Eesl,
hieel AT TR,

AT.12.8 3T ATEB




IUHH 12.5 HEX AU ST HAER AT@cidie aeriese
Trrat, s stiameie seamEse gag oo afwEemer w8 g
TehRd ?

[W 12.6: ST ATAUT YU HSAE SAIEAT.

o STV TEUH Tadie qikEeEr foam @

o H TS HI, TAdIS UG YEid €sid ATesdrd ad,
Sgeh, T4T, HIeeT, 2ls, |9 AT e,

o THAT 12.8 HEX HTel TSIATHET IV HI0TAT GTAT T AT
TrEad 3ATe.

o Tfgclear GeiE@Et @UI=AT GO STRAT IR .
ATTST ST ATIRT, ST hl SR 12,8 AER gr@aet 3Te.

HAHAT 12.8 HEY TFEN UG AHKAT el Tadrell Td1 Al G |
hIeET WA, & Teh FTATEB ISTE0 IATe. AT IREEAA Tadred o 12.10(a) frepren

afkEedd gad SeaTacs! Sl SR Wehd, AT SUSHATA feoieat asfiarardt ¢ mﬁrmmf
AT Ueh SHATES] GTATATHATI GTraadT J5d. e

Tad — B —> gk —> AT —> TS,

Telamaee Groar-fuogr=an T Sfas geamdid ReRas FRudid. € AT
AT =41 T ST@ad T3 hd STAATEA! FeUTal hI Il @Tdl € SRy
FSIaT=aT HifcTehd Il TTEN AT (TTEBT) T AT STFATAH = Ueh IGTE0T SThet 12.9
ey fooidt 3R,

(Glam 12.7: SIS STAU ATHAT HIGAT.
ATHAT 12.10(a) T SRS A I ST ISR ATV TEE 37T,

o ITFAT 12.10(a) AEX Tk FhR=AT i<l €T A,

o U1 HEAT Fecdl HHT forer. san gstiear= geat gatd Sed 3 <A @lell 34T,
A0 o EStiar=l ST gaid Sl AT AT 9% S,




12.10(b) wex A7 foeRmoll 3a.
o JEET HUE smehdt, fredr ot i
TRy foad @17 smaRdt 12.10(b) wefd
frifire qof ==

#

e |S{aTel STaTEon e ,
DAY fafors v sraq, qrer o 1210) Freren o ad, S
E EWWT; FUTATd (trophic TES A T
level) trophe 1 ek Teg 3T A= 312 37 37T oTTe.
E S — - 1“0(b) . emied Av ) ]%“\'BZIT ?FlFC{?ﬁ, m ‘Tﬁs’@T P et e
« YTETERT WO (SeT. @@ S gRW) gE Uik
SSKIG

o TEM FEERl Wi (391, dgw) faaan arasieR swdr.
o IS HETERT UTOl (ST, ara fRar frare) gde urdeer s,

(siam 12.8: =T ST3QAT srrﬁrv—h;{ma%ﬁ.

. a‘@ﬁaﬁwmﬁ[ 0T

Ul dldl dld®@d (l?‘ét’id

ARG 107 ST,
o fordt =R Hota U Gstansft
di'?l{'il{'il(‘%iw(\l‘oql HI?-QHICL"I

STIEet ST STehaTd ?

ATFAET 12.11 &S 9T AT
IREEIHIA SRTATAT TAATGRATHETA
gagr g &, a1 sEETaean
THHERISN ST AT T ? Tcdeh Tsia
T fora srferes wreh=aT wStiaTeRe ATy
ST TehdTd. FEUAH, RIVCATE! TREEd
FAATEAT TR SIS AT S AT
Ueh Slled dIR hddld. STl AT 31—%[
TEUTATd.




TEETSAT HIfed 3718 Sl Tofia aTedld, 3= H1d Hdrd, faefEd grard s #zard.
AT STATESRAEN FS1d GO WA el o sheadtd. Samed 9o qered Amfr st
FHE AT GHTET ST

12.6 femia fAmtor gom=n == ™ ga ?

ITETeATd el Ja HATEER fohdl aaeddiark FEumar giedt sHERe ()
AT (AEH) UTfeedr e (31.12.12) © ®as (Fungi) a1 ThRId T9id 3ed o
gq et (5) Tgrafer aredrd. S il wad TeRE geasia ga aaeqdt s
g g qerd foEdia FE @ A1 @Ed ® ) SRdrd. a1 AishaHs ©
Tered geeT frenTia W Strard.

ATFAT 12.12 : A AigA TgTATER
FEACT ATBST

ATATAT ST T Teeh fHeaad SUaTd Aed Uk §&W hiceh-S1d S SATfoT HIga
o=t faBaR (S g™ AU) IR @I ATesdd, R ¢ gerd faued wea sfor
IS dcd el IATERUTd TRA IIS{UAT Aed ahedrd. a1 Wik faded wevrara st
Tl UfshaT o= asttaren faeees fhar Tt (Saprotrophs) 3# FeUdTd (€Y1 TEUrl
Foforel AT 2o FEUTSl 37¥l) Iedci=a1 aTeraral dARR UI9eh dod ATdmeA fHesard
AT AT SR ISk eeh ¢ foeed Wishadieal YgiameA Jard. TevEs, fages
qAATR Tfshad Agcar= AT Ssiriaard. famia semE am@n S ATel - Wi ME IRl

9] STTd. @<, frent srer O’ 9 =refadn 17




ara e fafay sifeame snfor B sreem U MR, sHe daika e
TIRI FATaT WaTd wed sl fafay anae wRaa aard, waior (widee)
TATAT CTBUATHTST STTOT S=im=ar SneTd. et shae stftrara wigd argfadrd
| ST TR TR TR HdAd TEUATdR] HecdT= WIHeT SSITiedrd o WREsee
| gead  foar 9 faae v @ @Rard st g stfeETEET Sedrd. €

1 gefi flehioR SUSHIGeT IR HeAdh (Predators) 3TTed. WS o hiesh=aT

: HEd AT, ISTEAATA SR fg=m Tardicl Sefem@nd Tdiaikd qei Teust
@Fﬁ'{ﬂﬁ e (Demoiselle crane) %ﬁ'l@'l?ﬁﬂ rr%rqm&?} ﬁ'ﬂ?ﬂﬁ qFeTell 1:I'I'ﬁ’g?[
e M, T Tl qEeAT aReRia seet I w8 femara? wrdE
T Tau T ufig Sholed TeTaia eAT=AT Ut fofeher woe
R ST A=A qp T, HRATA A Teiaers HRa i (' S
= fafag s wreiafawd wfedt s wR. qEEAr weda Az

o wamsITesT foha am=FTeETd € eute fafehe greEET, Sivteea |
L TIATART TeATTEA MRl aTed.

g

ATHRAT 12.13 He LT, © @A I THI Bledl dedAMD IR JTdh oded &l bg

STERAT. IETEXUNY, TATATAA 3eieh A TGS HE AN, Ieqd FHHI HATeb
A= FHTOET HET SR,

oM,
= (N ‘w'y,
N\

ITOITCA A STTREST ] SATATHS AU e HILT=AT e@ %
(fish) TSI He TrEa, W A FH AR A |
gicomedt aftormm (cascading effects) ﬁ?l:r Ieter T @ #
TATAT ISR FTSTERT SO WToa=h FeaT —

B, A foheai= gean arde. € fehaeh o=

T TERAA., e Aqe=aTT fuch arafauamamst T
HTCHATIRTT ATIR HAT AN, ST THR I AfhaTes ¥
A TR TRV FHEATE IGWe, TehaTd.

Sreet s frramia geasgd sRal deel T e ?




IURA 12.9 : I AT

1980 =T TR WRA SSH=AT =l U
yq@ frafaer T gar, fasivd: aRdE Fawm
Hophobatrachus tigerinus (IT&Hd 12.14) a1 W=
FRU FgH hich @A, ATWD hich=l el : S
et TR AT AR Ak R /T A 12.14 STRAT IgH
ShTChTSTeh ATIRTA AT, AT eh TATARUIT=AT TRl ETH AT s=Ta FUATETS TR TR

ek IIREET feld Ted, Seel goiid SATI T=aT aTaTarvITdiel URewR Jae T feer
3adTd. & G Tasie smEd, feer qad sfor Jafie forar amafiia seemes faug e,

12.8 Wﬁmwwm?

HTER GBI THETA I , Fsila, T, 37, ST
fohaT gAeRTST TTEREAT AT HETEATATSE! TRHERTST
et A, € el deaen R FEta savam wea |
R AT IfERde Sqad TEd, SR Tl A8 ) TErEn
A= AT U ATee! i afkeeds eqad foeea
Ed (Sl 12.15)

IREEIT 3R TR T8 GE&T e,
ATHAT 12.16 AEX Teetean SerevmaeA
‘g’Ié"T Fa e Far?

TIETETE (Mutualism): Glegl
Sl ®Eer eidl. Jergondd
HEHATMT AT Fef.

. 'H%Fﬁaﬂ (Commensalism): U1
(‘|“1|°||C'1| ®IdQl glidl, YUl

_Q'l_rlT o @H H‘Iﬁ Wm( wlﬁrsmwawﬁm\/ AT wid s ey

HTSTER IR 3ATThe (msal\w) :
«  OesiEt (Parasitism:) TeT SSETe Y Py *
REGT Blal, ™ qEATAT THEl Bid. { | =D

SErd g HREE Mg P e gen v
104 (21 AR 12.16. wetaradie ffye wew wer wEy

- g aredEEt e TS



mwmmmmmwwmww[ forent =an e T Sar ] 105
T 4 REREATG Ul IREEIA SaAT=ar Jarjd=a1 Sear=n AR 3Ted. 8

FER Satex am| SiteaT (AT Johnsmgh)% TS Uitg ARA
TG SATER Bid, SAMl SATIeATel WoaT=al G ST ia
TIRERIT FES[ UUATH Hed el O dedS{arEl AVIE HRUATETS! ATy

S gdiET aTR SRR gfee | Bid. AT GEATd © g et 6 arg
\\ mﬁﬁaﬁmmmﬁgﬁwaﬁm
\ EieR Saee ST, o FATeehTdl SSR LA FATT
mwmwﬁﬁ%wﬁﬁﬁﬁ@ﬁwwﬁw
(Prey population) HAIETERT AT0gT=aT Sffeqearans! sicarasas 311% e
I TEUMAT ST SITE FUITETS] qad WRATd e SATerr= AT
Stafafagd= TR FRugmETst Uik &,

12.9. IiE®I= BT QA AR ?

o fSreRar ST T, ufaeddd Afae srfor srifass gesw TwRETER sEded sEda
sfor fafay Stamufsramn smar Tam. Fg@mETe afEeamegR wEe eal. Ieeond, S
TSI Eal, |ule AT, AThe, Sue STfvT 37 qRadTd qerd STqiReaeaT qrft simor s Riaan.

ufEedr diedgsm i FARsH=aT gEME Hiedar™ sEdrd. a1 €6 el SAaed
FATITEIS] IUFFA A 16T ATV ATAE A= bg AT GLadrd. TaTd, Segl A0 Fa i
areaEa= stfdaror fRar iRamR wdl, deet v e wqee feeefadr. sman

AT Tehl Ycded IaTeuTehe UTe, Gaxeld IT LT SATeledl TiRees .

e © W @ata #rd #Wireg
(GRES) STl ST, T ST s |
BRI UGEC RS IR LRI TS IR GG T
TATATCY FT=AT EHaId Yo gozad &
TERCIS AT, Yekas ST ST <120 3/ @
YRT=AT FAeadl F yog= feareeas smed
SRl S gfife s AW g
AR 3Ted. geiad Aol §R&T0 shdrd. o

IR ATV RATA SATIATAT A=t
%@W aﬁwé&'ﬁwﬁ . 127@3@@%@?(@'@)311?
g 3adTd. T A1 TAdIA HTeA SIATaTEe WIYA HdqTd STIoT STfefis |iedrd, e
T WEed R IS IATe. §IFd IFT=AT SAeqfiren, STfen AT Aiechfae @€ (UNESCO)




1987 |Tell GEXSAeAT STATICeh ARET ¥I BINT hel, TATY, TS Gagad Al G|
ATE. HITeg HATE ATERS d ACETST AISAT FHIVTT qrel ITd 3ATed. Sehmesi farer sifor
geeaiET AfaaraR e fauear gt gier fmfor s e,

SRR |TSATU( ATIVT Ea= el ARl Awed fHaA e TTvaT Jquvl ared
AR AT AT Hexadt uiEedn A8 ga e, "Hdl TR frawten qafite @t

ccdd SVId slled.

THT WRATAIA 3 UREEATE €T 3ed. adlcdled A9iiieh Gae==T Ty,
TR TSI =T TER, AR SHAET a9 {07 N ARG HEAT S0, T, FHET=
T, AT TeW ATV fRTRIS=T W, Siefek Ues AT B! dier=tad e,

IV ST, AT AT ATATR YL TR ATSAUATATS] HIF HE ekl 7 ST
SATIOT ST FHTSIA AT HecaT=aT Aafieh TeaT= TRET HRUATHTST SIUIc! el heral, AT
fom .

wid &3 et el quw fhar Soe st s @A

framaeam= qada AR TEE 39 ST, W@aﬁmr@a

AN TISIE ARV, Sgwed TETE & ST AT AT e

E| (community conservedAreas)H'l%H Tl €Jcs e, Tol, TEf Sfor

waﬁaﬁwwwmww@wﬁam CIERISIE]

o TSTIAETEl GHTAYT 3TEAl Uig SCTEUTHEN @Teld &= gHTael eidl.

APl 5 Siee OvE SIE (SWEe) dHE g 3aE (smEm), it

Ll Sterwse et & (T He) ; ot qerd (sifea) SeEe gt

S| SRS (STEUTE SNT), ofHE TEIE SAE (Wg) hed ATHSIs TEE

Uyl == (AfTR), ﬁﬁﬁ%wﬁﬂ@um(w)ﬁaﬁéﬁwﬁwﬁa
| Toearae! fremt= o FRuameEd Td AecdrEl IHeRT SSTaard.

12.9.1 ATAafAfa afiEen

AT A giEedT TR e ed, S@ 6 dord 7T, At S Su, @
TRST ANTEUATHTST STegl AT =TT TR fezimsd sheat S, Tegt a1 Hguul ST deuard
St fafaeaen areees <vaE i ArwEr! faieam=ar S Suesg HEA UaTd Hed
AT, Agfiies TREETYATE, a7 IREEAIE! Al sl AT Sqaeda=T=1 71
T AT IRERTT 0T AT aiEeet ame &7
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12.9.2 RFIGET IREGAT ATIAT AqHT FM Agd ward 7 Al § ARATA THE
IUSHTTR= |18 TR, SR ol A YehR FaeATud Shefl ATE, TR ol TR0 AUTTHRE
& Uhd. TATRIRE Ul TEGH! SAA(Sed® © elsdl dd. HIH TR auidEd 37
Trerfavamardt St @R Ted. ATHREET dleedTHe STl TReTel ateel 1950 o 1965
T BT ARATAT AT HHAT FET ANAT HROT U= IeaTed wHl AT Bl 20
T START=AT AEATT ¢FeX, T2, HH @A AT HIcHATIRT AR G&E ATAT AT HTeaTeA]
FEGEA] (Green Revolution) I TEUTdTA.

1 AA=AT g Heb HTSHIG dTeel, T SATAT AT Tega! {EehTs; AHeATSIa ATeNd,
o M o o o [aN
HTUT S TETAATET SHfAETIR, Yot Stfasdar Tl Shaw smadTiie FEmEs! TwHH

YRR Uieh Fad 0 IT HRUMHGS TATER0 AT Arar=a1 sTRameR fauda it grar.
e AT 3T Ta9am® 31me i hieanrerenm, tfdaraR afor uem SIfiier aRar
T STfereh =RTeAT ST feehtes St vegdl stacie SreRAl.

JTHR 12.10: TAT TIAT FEAT

qH=AT UTeehTaled fhar farereriatera e =ar Aarar ¥ A1/ qo=an qRaRrdd
QTR FaTe FIET AT AT AqeAteSededT Ad=aT qead] et ATfed! #Hesar.

% TAR W : ATHAAT (TERIETST e TN ATGT F AT JFeTal Feddd
T IV hleehTersh ST 3aX TGS ANUIRT |18 aToRATd 3707 o STaeat foer=ar
ITATEAT RO SFUATHTS] ShIVIcT AT IraT aToRATd fhdl qAaroR SRaTd . 39 &l
T 9T fod e,
TH=AT AA=AT TELAHE HIBMAR & G Aol ATed ? ST T ?
‘G @A AT hieeINTR ATRATT JFeTal S ARk foge st ?
@A AT hleehTeTeh ATIREATHAR AT =1 AR HIEl 96d Srae &7
3 TS TATAT AR ATHATM GG 18T, TH=AT FTSRET=AT SR Teh Sgard daR .

TE ATHATN FeledT HATGIA HIvrdT sy HTerd ? HEm @d T dheewanerh
T ek IATGA ATEIIUATA ST ARATAREAT SN SEERiEd SAfavard Aecar=i Fafiies
FAl. FEW AT AfdarR TR GEAsa= 6T I B ST gl
Tefoadt sfor dfa uered (sgwa) =t . egue AT S0 i 3avATE Hed .
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T Ja9d eid. 84, AMD hicHhTax
USR] SRUTAT HefehT= GEAT HAT BId
SIS YGel e g ared  (SATRdl
12.18) stfasmTona &= ol aRaR ARRo
TSiarET A1 8IS ehdl, S, GFERuiE gqad |

HTEl hiceh hichAIThRTaEd TfcehRaTaRdT 1 12.18: ;mq—q—aaﬁﬁﬁ
fofa smad, saMe @ fFEta w=o #rafite frm

FOU BId. Tdd ThM YhRS Ui HO (SATAT Ushdish Sl JiA%eaR Monoculture)
TEUTATd. AT Wik fafaear st T T WRmieRr sRumTsiEiea] IR HRd o 3
JUTEATETST 3Tcdd AT 3TTed.

At srferen foehtes FRvamaTar el Aaedd wfg vt Aufite A=A geedi=T stded

FA Ted. AT ILT HEM T AT hTahe1eTehT=T aTIR HHT F0T ST Aafites gikaedd
HH TS e feTs AdE Aicared <0 8 IR,

TH=AT AT, ATRATAT AT, FATARIT SATIVT STICAT 3T+ GRE REAV FLUATETS!

S lUlcdl SHILLTSIAT eprldell eedld 31% d+oldl qred ?

W 99 g’ Wed Wik SR ST qiNuieR #R fee S,

T JATT AT FId Y0 FROITATST T Gar=m IR FRUgT TRER
HAT TR, ATAT ATA T T (kunapa Jala) AT 5T ATt Iga

311% ST CToRTe, WTOSF o FeqeioT qgrafsal S Hished TR

FTfereame /freamaea =us S ey S aSiaredl SHvaTETst
o1 AT BIUATETST AT IR SUds e odl.
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frameamer sfqammer Sfaw gea (aFedt, wol, gewsia) s
IStfaes "esh (BT, M0, HIT, qT9HT) ST,

Stferen sfoT srtfores Tesmed RERESETHGS 1 TiEwd giEen fFmim g,
IfEe YEARIT (terrestrial) ST T STe, TadTes Fedl, dlegae foha STl
giEedT (S8 hl T, TWIeR, T95) a7 WEITEl 378 qhd.

FSHaTT A=AT YRTRTHR ScaTeeh (aTeddt) ITAFT (UTHTER ) ATETERT,
fEert sfor fages (Sfamy, sRaf)

ITee @d: o 3T qIR HdTd, a8 SUNFAT aead! TehaT WM ST,
faees ga wiar s@y foufeq wea e g e afEeda wa
T,

TS TREEIAED RIVTRIVTT @l ¢ <offod TR 3wieies a1 |ar@odt
TEHHHIT HAT STeAedl ATed ¢ qrafad. Sa@alid asiiaHl sardeedr
TIAET IIN] TR TEUTdTd.

gesian (TSHAT HIIET, GE-aTaR TR0 T16l), 9Refad (TEHTeT WhoeT,
GEAT JeheT)

URERIH S AaT=aT AfRdcETadt ST ARFAEET SAd ATEaId SH
w1e fesdra | 6, T gal, Ui, T, WY i garEe fEee.
HIE! ToRaT ST/ T UGl SWedre, e @ = q18 g sed Wb
ST YER AT Aefites qeneamn stfaariR a1 el IREw =T e
rerafadrd. TevEd, TEA S AT IR ATEREAT Hadar=an

1. footean stadt=m (st 12.19) &g¥ e srfor g faam faer.
i) THCHE T AlRaeIue HIST JEdl.
i) TEE B URETUeT JdeM SEal.
iii) TREEAT € THGEET TH WO S,
iv) ATREEAT T GHGATT Ush HE 374d.
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SR & forerees serT=aT ARERAA =TS AR A, O S0
G Tedie ? foees Aasaesd w1 A ¢ T w4,

. TIHeATg AT FgaR feardia dean a1 faemeaty @ifirad

T, 200471 TATT=AT dob! AT Ta FRIAT Afeed, TR AR
T HAileg SRUAT=AT AHTATHeS AT HATAl, & Ve |, e
arrfor fSrn o sne=d ared @l faER S i Wiee IR0y
T TV HH HAT ? TFE! AT & TSI ] TRl T ?

Tl S=aTdes! Iel.

fldd—>cle—>sg%h —>dM9

SR g AT UG ATER HATA, TR 2l ATV /T TT=AT TR
HE IR BIEd 7

SMes=AT ARG foRneatl #riie SHd FadTesi=l §el HHl
ATATS TTfeel, T HHT TR HITCT 3T ThdTd ? fermzaia
geeT afere gadTer feguamETal v U™ sRrEd ?

Heh IcdTga AT SuwiEdr forar fomees Aaerdt ufkeeen swo
ST T ATl ?

qH=AT X5 Thal WpsEeia oA fowmr (Ser. o s
&) e e @ @ fSemh qreren foaumr stfaw gee
(living components) T sretferes wrews foret. < g aikaermer
VA FReh HATed o L.

. A i fcEen (ST, AdiEs) srasad ed. Wy

fearte e mﬁwww

TR HS(dTaR el TIRUTH 3.

e
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afeEen
M. 12.19: TREEAT,
e afer afvEen




ww«»«»wwwww%«-w[ frert e TRE™ T e ] LIl

§

O
o T feraT STaes=a1 ST To=ad] AITGH AT &, SIauTst JATfur fusreat

ATIEA HeRT sl T, TFETAT HIVAT THRAT FaRT ATGHAT ATaR =<1 .
I FeRT Gk BT ? T8 hoRl HH HUITETS! 3TI0 T e STehd] ?

o EUTEA WEd AN srfur fasHt STt areren ufed wa. sxeeae,
SRTT ST STeIgaR Tohall SR SaT=it oI it STfOT
ATETAT SETATET & a3 UG ahivrdl
WRAE SHIG 3Te Sqr=1 U@ wroansf faow
ATAEEY AR, o AT,

° SUA RSN E ) ﬁhql Qllw\ﬂqw'\ld U4l 1S ﬂ‘l‘JISI.
q S 4 ATEISATIET o ATSaSTAT Uehal A&
. T I, F, Fb fohar AR ued 9 Hiew
www.seasonwatch.in I8 IS HEA Tl Th
qEU AN ST (young citizen scientist)
EER TS

o AqehIN are Hre AT A=A

Y ATETST ATIReAT STTOTT=AT
qRUTRE Tgdl Aicar a1 forar
QMMesd SMSad ST aeqai=
W /Aafites Sdl IR T
EUENE ISR R EHIRIGIE
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Our Home: Earth, a Unique
Life Sustaining planet.

SR YElaR Sita (Fsiia) Feiet o of et fewedt sradt arfameit
TFET Ivrar foeR e 7

IR QU IUIITEA ESiid SWd ATed. A% YHE Sad
T TR TG ATeAT ORI ESHaTT SRIoaT hefl Aed Rd
3TTe ?

FAT T WO ST T WIS Uha ATEl 7 Shisredl AT AT
frgrT S &1 ¢ wkd ATEN.

SR SIRTATATA FATER TTUR SATOT AT et R q

ATIV FAEIA AT FRUATH G hE Akl ol ?
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SATAT STTIV IT GERT=AT ac=AT FehUIThS Tl SATerd. STt JATieieh yamam=ar  §
AT THTAIA AT U1 AT, AT o el qrfged SATfor awmﬁﬁ I d Ha‘
TS HUIT=T o5 3T SATIUT 379l ¥R, Y2l Te AT ATfecd=aT SWTdie 3a< ShIveaTel
o=@ T ATE ® GHS[E HYATET YA VAT d 3TTE. STH qvel g 6 ot
T 7 <t wedr fremera. gw’ia@aﬁﬁﬁﬁ@m@%m TR Tl U ST TE
ATe I, SS9 g AT fase AEETRMER O SaeE aregde AT fekasan
wmmm;rmvﬂnﬁuéanﬁaﬂﬁwa@ mmmmmmm‘qﬂw
Ghicl 0|')|<?>U"~i|"3|| l‘|(°||"|‘|| qdld Hbq|d|W| l‘||"||'5=|(|("| |'°|°| LWRT‘ﬁ-q ma&ﬁaﬁ FRZQ:”
(&) A U 3. YA e ITIE ATV HISTh=aT THSATAREAT ST Tach
3000 e ufaHT T wEd sdfad IR, Gﬁ?ﬁW@ﬁWﬂ'ﬂFﬁﬂﬁFﬁ
Teh QIS Thd AT 3R, SAHED MERATAT STl HOhI(‘cll HT%?ﬁ ‘q’sﬁ%lwm'lﬁ
=R (= ) [7%) -’\_‘T dIcle] 3ATed. dqT IUUST=Al EI'&!’FIT StYed (el \‘1|"|"||°|(|01 °|"|(“‘|C|| W&T
TG AL Sar=1 S¥Td FRUaTd HGd dedTd AT eI qTTH, dd Tt
FTioT ST feam SElier 9Ty SrehdTd. SITavT YeatelT Esttararal gkt sR i
arfedia o= arfedt TR smerd.

13.1 Ut 81 Uk Afgdi@ UE T AR ? (Why is earth a Unique

planets)

qwﬁwﬁ%ﬁwmﬁwﬁﬁa@?mﬁwﬁwﬁ%w %aT ?zﬁ
B ThHa 310 ST 3e 1 Y TS STIATAT AIfed 37T <hl, Siad 311%

ATHAT 13.1 T THAD ¥ THTASTAT UTAB ATAERE AR



YT ol el & Jcaena §8 Afedeara e, amn fouR qRdt shefma
HT? T gAd, TG, S GO0 ST AR SATICAT TET=AT IBHRIER el Sifdem
T 2RI ATeadld. TRl gaid 99 YadTITEs o datd @i HeTanR=aT Geehadd
a1 fSamit wd Sfager sifeqeard e, 9 TN ehdd o YT SITRREAT
qod AT AeH ATe. SR Il AR ARG 38 T ARl 13.1 AL

SEffaeaTomTl ehad § SHERAT ATeiEdsh UTde e, §1 Scdd ATsd qoiiar
SRIUATH Fed SRUMRT 2R 2iell GRIERE @rd Sfad.

qStiaT=ar dIeiErdl 3ATfur

HeAT 3= Aed i g )
STIUATETST SAfeqdia 1 e !

YE=AT HIEl aferEATE ATE SAfIuaTETSt Udh Sl AT S qESTT ared i
T fagw sfad.

l Elcu_cﬁ 13.1 T ® Sﬁ%;(ﬂ'l (Let us find out)

® MUY TR ERIeAT YLHI=AT Hiel ATSeA= ATGT I, R d SISt
AR AT Heear= fTed. AT Sl 13.1 Aed foer, sl qeeamanst

hTel i3Sl Wlelell 3Ted.

TS 13.1 TRl "R afire

:' T T S

I. |3Taur S8 Sheal of TaT I AR ATl Bia ATel. (AT 7 =
THRUTHEN JHATES 3TTe T, T T Ferdol foReara smfor amem fafsaa
T%hos A,

2. |SATIU ECEATHE TR YLAleR SH UG AHKA! (AET FWE 5 AT
TERUTHES hefT 3. ) ? TR ST9d ged ATTeAT SrFdd IIa .
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Tl qa=a frereriatera o fimarera shelea AE=T == w1, g @ §
STTUTS Y, 2T §F STIeATaTs! 3T Yehl HAIKSTeh 10T WeeaT=il 3ITe. ol STaeaTelt
AT HvATETS! Tal, fuvarerat art, ek wevaTaTal AT qRidd, gL AT W,
TARAT 9 T SATIUATETS ATETE ATl T AThe & geal [iad, Jien Th
sfgta I &1 FAfae AT © AHSIUATE IHERAT TEETAT SEURE, S AT TaRET
TS AT ek SffedeaTas dad ATl a) 1 feeheq JTevamg Aga ad.

13.2 AT RATAAIA TE HIMEARE fTata ? (What do the planets of
our Solar System Looks Like)
®

. 6 A =1 FRTEme gt ueihe’ AT W ¥l SRATe (gHHES) AT
AT helelT IR, Waawﬁwﬁﬁ%wwwmlﬁ?w
(qgfqﬁﬁ) A6 UE ATed. S FAT AHEATC SApoTds TGBIHR Ferd Theard.
AT Fecdl (ATEcdl) SaR=a1 FAMER d 94, C5h, 921, s, ., U,
IAE, q9=H ¢ ATed.

1 |4 WETIh! F4, U, I AT A § oA AR TS ST FehTl
A TE ATed, O &, 91, JIAE AT A= ¢ SRR | AT a2l Sorel
T e

FAT TR ATAT ATAU 13,2 & Fell FRA ARASAAA TeTfawt sferen wfedt
foreaan.

| el 13.2 T TR SNEAT (Let us find out)

o URHSAIAIA U™ dTIH AT TehRIfasel Arfedt Meat & 3rfor <A
TATERT ATE T o qUTEAT.

o TFE! T ATfedl qH=AT VTbdl el HATAATA T TEARTHE IATIVT fersamaiar siawsire,
foran qa=an faretentslt ==t wew eI .

® HITF 13.2 HENA Teledl ARl W1,




3. PE AOEN AT | QAN AAa | ATATaRv A1
4. (00) ES HT?
I. ELl 170 Bl
2. JED 450 0.95 T
3. g 15 1.00 el
4.
5. 11
6.

¢ |1
8. -200 4

SIeel We A=Al 3Tfd o 6T deel o i ST (TRH) ST, Seel S0

R @ TH Y€ 9T B A, © eIl HIEd 13.2 A& AGoel &7
T FAEIERUMIU SRR 378 Heh GATITHA qadT ShATRIET I8 FEUSl Y% |lgd =
ERIER] AT |t SIed 3Te AHe a1 |aid Sied S (TRA) IE e, o &l ?

S5k BT gatd sifd IS I AT BT U FATAT TAeh AL AT TS ATATRTT

Sl S¥Idetl sleqd odqad.

SERTARIC AT FUTIUl e SrAsTTaaTseH
FAAA! AT, S SIAAT ek 9g od ATel.
g eRae ufome’ TevET (StmeRd

t:I. 13.2) I FROMS S g4 ASED FEAT
RN T geaT WEh B Sed ST AR, gEEr=

o AT GEaT et SIS ARG A1

e @f (-L?JIWI ST TRH TR PREIE

L T,y Algclel!, foRuTicasta Icas UTSA o ISt
M13zwﬁagﬁmuﬁnﬂ%ﬁm a@,’ﬁam oA eRa T8 R et A
ATIATA TGUATATS! FecdT= I Srfad.
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T T 92 (A step further) §

eh AT Y2eil ARG JEHT IUT]
AQUATETS] FRUANYA STHAAT TRATE
aRuH g T FAEAET aTE
FRUTAT  ERACHERETE 6
IO dEedHdR g |iselel |
foRomeasta eMyA  SwraeT T,
j @ﬁﬁ AT 6{\|clgg|<1 Al STHRAl 13.3 ATETHIEH T e West

RH odld ch[RY] ?ﬁ Uch El'q’ ST SAdd, dlcdl dedl onl=d=dl ﬁ:ﬁﬁ

Eard, (MHdt 13.3) &1 feaawRd /A g W g4l S| Ted
f HT&TWHTWE‘I%TQQ%W?@ M QeAT SIeR 3adTd
| WG ® ? dAAT dgdl ST,

°
13.3 uat afsaren sifeqamarst o waft a9 d
(What makes Earth Suitable)
®

13.3.1 T’Eﬁ?ﬁ fereit (Position of Earth) for life to exist)

Q@WWWWWWWH%W
31?!’{ Ae. S FAIRA IFET AT e 311% SIS ATIATHS quTﬁ 9 I
HfEqeATd AL Aehd. SR Yedl FIAT Tded FEA! O ol G TRA ATl @l AT
Wﬁmwﬁwwmaﬁmqﬁwaﬁmﬁw%

| o EEARGE R R 3114% AWM A
. , aREdHe JEde asiagel 99y wed
Habiiblezone e, Toft, ST ATETe gedieR 91

_ 2Io] 31TFJT WRIE BT S T 379,
Too hot ]us(tright ot Grﬁ FTE! GeHSIa S8 AT ST T

| e e e . s
W ST S wWIfed STe, AR TSt
| SCRICTETS! ATil ST ST AT
AR, YA GHOEAS SR IOl

gAY ld odd ﬁ AT=T |9 TR (‘Iﬁ“lql"ll

.

TRt 13.4: AT el W



SUITETST forenTamaTal STTor SR TRet= 3TE.
TAUEA (3R AAMERA) S SR 9ol g4
FUTA (Ed ATl eVl IR (FEET IR &
(VeST) 378 FEUIAT Tehal hielddell el MestdAteh
TR FEUTATT (ATt 13.4) Tl aaTS faammmee]
AT 3T <hl Y= STTEId SITed. AR 907
AT HTE. M5 FAeRIT difeet et gt
frooa =i IQHd B RICREECRE IR LD
T AW gedtal ety sl Fevand.

(STehett 13.5)

YT FSHETET TEUAT AT SAIIUIRT TRHa eeh FEurs

SR YT THR 3TcAd g fohal 3Tcad HIsT
AT TR HT TS 3T 7

T 95 92 (A step further)

s YT Gotiarr el smeR feen sme w7

s We A=A eV AT TUT=AT R AT, HIBMER 3eh ScRIeaT
ITSfIUaTd SATeiedl 3. Jced AU Saed AT=AT YBHNTET e HUTd STl
SMEAAAT dTed dl AhleBTd FilesTar GawdTd IIvil 378 SThd. hal=d el
qara sfor aftarn smaR Ry afdRadt g1 sme (mRdT 13.6).

I HRUMTeS A eT= STAATHT STS[e!
ATHRNV HATe. T ATICATAT GEGT Hifedt FEA od
& fommTeRe A sifom SR AEATE. san
ST STfeeRTiereh SNy Bd STal Jadd SATIedTel
Tfe Hond fohar Fel WehRe &St q@ie |y
STRATA. el SATIV Ak STEqF ol dfegl
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13.3.2 AT ATEHR (Size of the Earth) 8

qHTeT EUATART SR IR hIel Heed™ T ITed. ATl HRASH
EREiE @I’gcleh Td YE=AT HT aGBRR ATed. WT{[@?[ Ul FHER IS aTﬁT
TATHIAT FHTO SFefcpo1eics IR STed cAHes™ Sreeia Sfrea foehmoft
o ATOT srfcr ST ATIRA A,

aﬁgm@waﬁwww—w@mmw%qwﬁww@w
TSI SAGUIRT UehHT Teeh ATel, aTqrERuIel SR SuaTars! fa=m SR g1 a1
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e[ A (AT e Taee) R o TEcareRsu S STIedT aTarervTdia
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AT ATATER ATe.

GRS R U AAT ST FEAT TR AT [EAThuT] ek a3 AHes al
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HTHATAT R 38 FEUATd. B IR G S S Rl S GATIEA J0TAT TR
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HTIAT Ik AT (Our scientific heritage)
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TR (W aifeiex THm) ® Wresm=an Mmedie 718
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13.3.3 9 J&h1T & (Magnetic field of the Earth)
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fadecieat Ar@eT= T=Te B ol Jeat=aT Jeehid aETEl Scawil 37 .
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TR, ATIhT 3 ETihRes foReum ?:Rﬁ sTfer feepat 3ot 7

(W)%HWQWWWWWWT@W
‘/l‘élq'\lﬂ {'|\3‘||°||"|| (“‘L(i’dl IHCOCI
R el gz stfeqdia €I gaRuTdie qrogm=ar Sufedrdien

AT <d. fq=T AR, arareRer S g &= A1 9atHs Y Us |l U8
FAfad 929 T SgaTen Aqra i aTg TR,

13.4 QRIS Siae fisham Savame T RO e ?

(What allows Life to be sustained on Earth)

geEteR SaAmEre! I fudt oe. g wsia i fsita awqmdia aeeams
FSila FEET ST oTe 2 9Te, ﬁiﬁrﬁms6a7ﬁwwﬁﬁw,
IO, FRTT AIAT ATV @S ATAREAT Fafife Hgaaui=n A% hadl 3ATe.
U A T HEcaT=al Sifaq Tfharfaweit gegT qrel A¥ITE dhelell 3TTe.
ST YZATeRid SHEATeT Teled quararst vy fedam Sauvammst € @6 gesh TRER

. o
StldRIshdl endld q dledl.
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13.4.1 &4, IO STT{OT G (Air, Water and sunlight) 5

TIATAT ATEd 378 <hl ATATaRUITAEY STFls 3Te. ST |9, IO 3frfor
A A=A qeATE IUITh ATe. adedd! GUWSRIT=AT U gadia e
THSNTHITEE SATOT HITHENS IT0M SIS EIge FeRTTEeesul fohde 31 qaR T,

T WishaHE SIS Tk BIdl STl Yaa=TETs] TRei=T e,

ATIU AT FAT ATe <l FATITEA TTeom=n Scasires geat amd. eikare
RO AT IS SHIE! AR ATATEROITT TS Tedl, B TR SKI §IF sTael
T it ey feudimed SquamETdt aHHE e @ S, 3.7 9 = ey
ALY SATIV] JASAT IS TR AT STE hedT 3T ATITEROITIETE, g2eit
HATHTATT IO[AT A AT < 31fq o8 e, ¥ eiaye afoms geeien s
AT AGd al,

TS GEAT 9 AEaTs TS, qFEl AXIEA 3T i Jeai=a] ISHTER
70% ST IUATH SATIAT ATE § Soch, qald, 721, 3R, 9%, FEMNR 5 aHed
HATepd. T Td 0=l T TATER0 ST, TFEl T AT TRUTHEN STTae
AT I TIUM © SH A AR, 3. 7 A =1 fSAmmer gl fuean stera &, ot
AT TAEIA=AT I A9 Fedhi= ded hd oid. o JTImed SRR
A AT o)A, I=ETE Hed sid, I1E g9 T@d S AREATETST AT

aSiia gEETS! AETh 3.

S el SR=El WR 9T
AT FTHAT e HETHTRAT Gl
AT hI0Td |oild 3TTed AT ATSet
ATfedt ATel. SArexud Jr@l asiig
e T Ted g&W wEe 9EA d
TEE gAvdd 3E I ISRl aned
ST Ted. HeT™NR, dord AT =01 ©
ST=RIETST TYEG ATATIROT UG ST,
(3Nt 13.8) fuerr=ar arerETer sfur
ST €4 AT Hed SUITETS! TSl

IOgT= 3ATaTehdT 37Te.

A qTUgT= 9T o SAfadrd S gTeE ST fewast uredrd. ams
TEUITAT FAEI! ST UToft 2AT=aT WehRTeR Bral, dTeuRl gdT &l g il I1ed
T AR <, ST IO RaST AT TR STagsier 9T 2lend.

13.8135!1




13.4.2 W, @k AT @R (Soil, Rocks and Minerals)
HTIAT IATETEA ! HIEIR] SPEE 38 ATe. Yo qeha= o GSeh, ATl AT0T

QISR S0 3Te. o sicdd ®aMu Tl fsifa e R o SadmErs! dasas
SEAT aATE ST OIS edh YR, Tedd T aTguaTe HEd STl HIc e
q HY3, SHidr, dd, e die TREAT ST=AT Tisdd g STl @) (STTERo)
ATE Fsiia gut Tfor aieede #ed wal. geaEr g9 96 SAHed W, Jdl ST
Giest a1 Tt FHELT TR AT YITERT 3@ Teurdrd.

Tl € AT e (W)aﬁawﬁaﬁm@mlﬂwmaﬁ?ﬁ
BEECECI qﬁ'{ﬁm Aed I gAEqdI=a] dIraTs! Ta9deh Aed. © e =k
G qrashTerdul fraedTqd STfor aeead! ATfor Jivft FT=aT SasivTd aqr.

lgccucu ggh, WIdl, 3. STl

qeRREl Eaed sred. a1 fafaegdae @
ATHRR SUITAT STTOT sIgerurr=an Wisham=m o9
fafaerar wevama (st 13.9) & sifgdia
T o o=d, SamEd daTedn
YhR=AT Sila gei= a1g eid. T
ferstfa <@ <t 3T, AT, @edh, AT wTul
T hag UTHHT AR R o Siadre
FAAT ATHR 0T AGd AT,

13.4.3 FAEAT, WO U gamﬁa (Plants, animals and Micro-organisms)

GEASIATARIA TRRUTITEA o YATaRUISITEATRIA TRomazia s gfedd 3ie <,
g2t § Aoiia gee aiut s TS, [, Sl aeed!, Wi, fiee s I
AT 9 feaum gewstia, w4 wit, wsiia {52 Teara @ fSwmmee stamero
SAfaard. AWEd SHA, €41, Y00 I GAEY 3T, 9 S{ad SHoATETs! AT
ATEETST FHTAdTe=aT STaTaRoneit 3R fsham et s,

TEET WU 12 HEY SR hedTHHTYN G URHERTER SATOT =aT qafaRuma]
IS STEAT, TAEIAT TRTTHLATUT=AT TETAT 31 SAfeard wroft, aeeddt fohar
TR MO O @A ST foees &ed gd qerd ATdWe) e HashT=AT EedTd
Iard. Tt &t geie SR SR U Jegd Fev[d Ushirauul & s,

13.4.4 THATATS WA (Importance of Balance)

TR 3AHT MEET GAAIA HET IEAT STl T JFETAT el 3T1e=d areed
3T 17 g2t &l T1at, gamm srfor Sia get ar=amwed ot w@q: TE J=e 99 &
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TRCATIHTO R, €1 Ueh faene siefi asfia get vegd w9 Sfo, gar, amit s §
To(ld TRHERTAT MR edTd AT YATferd SdTd. Tehl dIe™ WRITdIa ded S/ el
ST AeW © UM, W, TaET g9l AT ¥ SR WU AT gaterR UWTE TR
NET qﬁaﬁaﬁa@@mwmﬁmﬁﬁﬁmmﬁw
&1 FRATa A fege Ted. A AHATARS ST Tl FEITET
SAford. TV g4, WO, |t SATfor we geRea wsiie g@%ﬁ SITE ST |Rero
T Wth Aecdr™ A Wiasamardt gedt R 399 7 st TRe AT Heears)
3Te.

13.5 &sita GEIAT T8 FOATIEA 1 q@d ?

(What keeps Life from Disappearing?)
®
SR FEad! ST YTvft AT qARCdTed Tl ATEl, R ST YEleR gsiagst

o

HfEqATd JACUR AT, IARCATGATHS Teieh WehRa ! | gul sifedeara feet smfur
TSita GEMAEN Aracd fegA e A= @ gid. STav gear Asft e sRal i
oot St fug fio s, e aeR sred, ATRrEr AR g sed § o
g Id HRY UTAS AT Gadial Uenr gefiargd w8 fawfaa g arfaweien
a1 <ard. a1 gaAT Saiies uerd (vesw) fhar sy wfver=n v uaime
KICEEERR RIS

ﬁﬁmﬁ&ﬁw@waﬁwawwr@mmﬁaﬁmsw
FTE FAAT UMAT 6 HE TFaTI= o AT R 3R 8T, T fhar = ﬁr&i?ﬁ
eft e AT Wrest T, et a1 wd g gifeaa sxam =

Rq IRAGAe T YohRe |siid Wi i g 3@ Al ane
ITeTRTATHA WO THeAUT= FEAMEd ATedt WV SGd hRvaT=l WAt 3rad.
FTel dobedl © oI aAeqd! fhaT YTOaAT Fei9 aTdTeRud SOHIu SRIvITE e
AT, I, AT Il =Rl rsfauamErst il argacmed Sstiad
TEUATETS! Fore fasnfia Shefl, SR AT WeRuTTd qFET APATECATIRT Gersia gg1
Tl Strarv] foenféra xara St ufastererrn ufcRiee s9e sied, e AT feg
U™ Hed BId. 3 Jeid Uedied, A8 dedMs dd afirses forar swrat
TR TR GSira Yot o 21 Srehdier, FeuA UA%edIen Thded W TR =ATe]
3ad ATEId X TSHar=al SaTdia sqaiel Sepdd Hvard ST Feie T&award =T
T20ITH Had hdld (dutgncﬁ 13.10)




mww&@@w (wITott
U Yeh=AT G S+ edTd.
S A ME & TEEE S ed)
arfr fafgaar (@€ weR=m
To(EamAey T ST S Feh
aERE! afires gsffaara) § w9
i FAT BId € UE wARSS e aTe.
T RREAT Ao WihaT 3Ted:
Teh SATHED Had! AT 3Tel TdBoTddb

ATt 13.10 STERTATEA T G
AT U] ARSI FEAT AV GEATHES Had! a1 A= ATAehMe dredn

Ailoodl sddld.

HANTH TARCHTGATHES Uehel UTeleh Aale Eofdl (AT SRATd AT SIS A==

e TfcraRdl STadTa. (STavd =T TGl AREAT™ ST

AR qAecaTEAHEN TN UTAehT=AT GaT Ush{Ad &ed Adi9 aadt i s=ard
ST ITASRTIeh! SHIVSMEl ORI Fadid. AMed Giel UTae= &gl 0 38
AT AL Fel ded g1 Taard. © 990 Hiel afused fedwad 3avam wga
FHRIATT AT e Gl Tehe HdTd. 3 fUcAed 8 Bid W Ald §ld Sdid
Tfor e gadr i e s awar.

EFI'GCI_cﬁ rrfor vt ?TIT[@[ TG H8 eid AT I asirarn fagw afsree

|°|°h|HC| VAl 311'&'[ °h|‘é|°|cb€'1| HTATARIA slqel VAl EFQﬁ HGd endld q Hledl.

13.5.1 r&fr=® qATUTeT (A Sexual Reproduction)

S FEIC =T HIVTATE! HIT 9T,
Qe T Hob FHAHES Taeidll SEard : .
TR GRCuTE B, S Wersar [ L IR AN A T

FAeIAHEY Sl € 7 H A=
GAGCTGATAl AT JATCTGH (FST) N A
oty ' 1 e wrfee! AT, a

T e @ seRar s

qA=AT FHEATC! el IT TEGH I ATEUTAT SHIel aaead =] aral .
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l Ecﬁ-ﬁ 13.3 =T N UFAT (Let us find out) §

®  THITI ATEICI™ T BT, STH el HAAl Ale (At ) =T SHlIeldl G,
I AT serel foraT steeam=n qaret (3Tt 13.11b) .

o TAIF Al SRR WA (A @il ATel) wmen wewie S o
q HIYeIel qehel HIE=AT oA oA1a] TS A fREw ae Wk
|9 giEd. @)

e TSl AT I AT TIUATATSIAT €4 AT qRAT ST i 0L, <4
Tar ATiT T WeRTa.

o TS A fRieror a1 SiTfvt Hes, @i STfor Ut Jugmest fehet
feag mrdTd A= A 391 qfed I Shegl Sad Fr=el fARie
(b)
R ATt 13.11 R
TS (a) 3G
(b) ST

e Ushed.... (Ever heard of...)

h aea I ATel, T GEHSI ST |18 JToft GEaT STet Rrehaoy
YAECATG ST, IETexvne, st mvr stfHemare TS . W"@
Sroft B G Fadie BT ST, e s ot s @#@’
&, AT A HIIAAT HITIAEA A= gl a1¢ BId. =l N
YRRTER A HeodT dTedTd SaT dedTd ST T4 gl a1 @"@
.

CRRET (AT 13.02) WO GHIT U WeR ey e sAreRm o ged)
YRR TSI Ueel a1 TIs: Wehd. ATES a7 el JA¥mE asiamdia | e
gAY FHS HUATETST el v

13.5.2 Sfireh GGG (Sexual Reproduction)

T JRRAT JARCATCGAES T Ul GedR 8dTd ST T a2 7T
AGT FEUAIT © WIUATHEN el | 38 WRd qEerdl Wifed e &l Far=an
JACIAHEN QI 7R AT WIGH § AR 6T 7 il Gewsiia ST il S{ary s
Fah (FEe) A=A @A g HeaT YR @ard. o gF ITAshTE T
AT,




gAeaTeATaTst a9t uslt (Special cells for reproduction)

qFETl ShaTad 3ad ared i SR Gleel UTeleh A4 gstrar=ar st

FAAIE Feh GEATT qdld R FATAT g a1 MUR ARG &7 B R TdH
fudmer ga TR ATEr *T 7

T I8 T ATE! HRU YA UTAhTehe fa8s qaecares Yol Sdrd AT Iieh’
elldld. % l‘II('Ieh|\’1<>|ct)'\|<'l 61"14&17-5 dcchl=dl |hth 3T%-q'f HITTE dgd hddld. Slegl AdX

ATV WIS ook oA AT deel o Gadr=al 990l Heree Wi UTadhiehgd e
THE U Fd Yl sferara.

STeloh T ddidad a1 3Ts foral aEiameRat foud Aea. T Feardia w1s,
aﬁaﬁgﬁgwqﬁmﬁméﬂﬁwﬁaﬁm aﬁwwﬁmm%
qIvel UTeTehTehgd T3 TaeuTdiel St=i wifed! fiefad. vae = © <ream=n T,
FET THR AT JTHREAT T TR AT ATRTeAT =T GaTd, Sieal SR
aTfor S U e A= AT €19 St @ T AR THR

kS TS A © T Hﬁ?ﬁﬂ O THT GATAT ATZHRG ATh ATIOT ﬂ?—ﬁ?—rr
JfedTard 2o Aalvha e wehaTq amed s Tl © H?f EIGETI

EEAT e FA B G TS STl TR AT e S
FAWARLNA AT geaaren (Sexual reproduction in plants)

I AT FeAT=AT daTedT ST AR
FEA R AT AGT JHG IR FRATd. FelT=a]
TRATRITAED JATCHUTR IR rrgmﬁ T JHE T
FATAT AT GIAR ATGHR SIS Feuel HTe]
TS TRETRYT ¢ aRT, feheeh foham mroamenga ga=n
PR ATE Aol ST A1 Hishaer GREfiwed s
FEVIATA. STeET 7R AT IS JrHeRT= AW BIal, st 13.13 T T
gl Sl SFEUR T A Bl qdR e, i

SiTieriad! HoATaT WiEd W Featd frehfid BT, (ST 13.13)

ST edl Tehd WM Wies WA <fegl siaTol €1 Heb AUATIEA GRak elehed| ST
Waﬂm?ﬁmw@?ﬁ AR Fep GreledT AT AT SRR TR0
qeqTT SN SIST IR ﬁ:l?ﬁ?ﬁ?'[ WA 9T TR ART ST gl firesd
g o ATSfaeied UIve qedT= aTaR e Heb ATV ehisl aTgiadrd. 3T 7 df ALl
ﬁmmwéﬁwmaﬁﬂﬁaﬁwmﬁ
gl 1T gfed 919 e AT Bid.
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AT |1 TAEaTed (Sexual reproduc in Animals) 8

WTUATHEN JHEHTAT SRTV] (FR) ST 312 (WTaY) sfe Asfy
8 TEUAIT. WTUATHES Fad ¥ STehd SaTeeund, T
smfor wTSr W fohaT g A S[RTUL ST e
FMeR FehdTd. ST T THEA A FHAS SAtaard. a1 T
FTOATHES AT fahrq T9fa gg1 rvard eral. . ;

TEl HTVT TETT AU SAHE HHATATE! qHEN / /

y 4

FEAT SGRIV] & HIGI=AT AT STHT BIdTa ST aTaet (N
SR ATGH TR heledl siedm=a1 fee drer=and P

Jeel e HEA A, AT UEEEGR uefl sfr weaw  TE 13.14 e
TTOTHES SRTeRTeAT fsham wrge AT,

GEATHEN FeA[d 378 (JHAST) AIGIGR BTl STard. Sl JaedT R Sefquar=]
Tfshd ST IS ﬁw T TATAEN TIdl, ATGl UTeehichgd Wi sigamed
forctt =1 BTeTa AW A foeR R S ﬁwqaﬁ?vr THfaE O et femfavarada
TR AN, © THTAT T RAST FRUATETSET & TEad 3ATe.

ST ST E&de W0 ey JesTr=n foehte AfRr=an sira 9taed gidl. e
STFRTAT A9 A ATEl AT SIVATETS] ATasdeh H8ciel 9d 31 9 STia s AT qRast
AR WK &, a@%wwqumwgﬂﬁﬁﬁwmﬁﬂmw
SUATET B U a1 TR M. fUgin S cvars foran o€t qvam s sfor are
HIVS TR ? FA, AT haT A FTARG IO qeAERET Sl I AHATd I
TEETSAT ATed T 7 1 fohaT o1 TN ?

13.6 ‘g%ﬁﬂﬁﬂ SHEATAT JUM &R SHIoTa 311%?[? (What ore the threats
of Life on Earth?)
°

ATl HIfed 3Te i, geaiadia Sftaq g @siia sTfor fosiia awd=ar e
T FROATAT AT GAAIATR e ATe. W AAAl Hhed T a1 FHalrerel

o o o o ~ o o o
[dedsldd Slled. SlBllden dlYHIAlIdlel lcldl sige ‘g%,a'[ Stladsiadl Yidedl (endl
ATATTHT I ST €TehT ﬁﬂ:ﬁ'UT & Yehdld.

A ATIATEARIA Haid AIS IATE0N 3MTee™ Feulsl eI dcd, Sid




FlHT ATV q ATHRET SHEATH 9 (aed e SEAFaEe AT 7o
ARG ERA € AT AR TSATd. ¢ a1 ATATEROId AT IO SASeH{ T ST
SRTfd AW 91¢ B |90

 HTE, aEdd! S STIG! de wHgTdra
e WHFATA QT ATGATT e ST SIS

L o YA A AW gl @Rl Jed
Ll TR ST ST ST 26 STl deet
o AU TA-AG ANAEE ST
f siechod STfadh e diedl. 9l ©
RE TACIV Y TR ATE! FEU[ ISIAT
: : ded qAUEETG ARl 9 e
S TR fadesd STeRd, THETE! UTdes! aTg Udhd SA e fhiR STerd R A3
gl g gikferd fmfon € aed anfor sme et sfir gl Aw 2l
STSRTA. TATIHTA, UTS:4 SATIVT SATHTAT=AT HEGH TS AT GrHehTele SIGel =T “GaTHTATe
Tqed’ 3 TEUArd.

Stegl AR Ao A8 TArd degl aAeddt ST WO ¥ graTd. SATHS
ufceear foog srehd. Ierexonsd SO YUl 12 Hed UTfecd Ty T SR IEd ATerd
AT IR TR USR] UMK BR0T fhaT s © SHvgmamsr dad sard AT
SMRTERT WTUATiTETd arer fohar whice IERE IUNTH S@Id T 3T AT,
gk UeRTC=AT Fsttar=l YfeRT S SITivT il THTaeATE! ferai=i Sfiae SR
ST FAFAT .

TGN HHEAT HATUE! dTed. HRAT, aTed S Jacdl T8 SR ar
TGV WA A0 e gl deMEead. AW @aarE A™ gie AehdTd,
fenT=l TRETE BIS: W ST gep AT SFgeh I1s-6 Ug 9ehal. (3Tahdt 13.15)

TAHM Sgar=T qRom g1 fushi=an aeMEE 9 9l Rasarada s
Shar=aT FeRaEIda T AEEl SR "d MEieR gidl. gEeid SstaAr
&7 Oh(UﬁHHlC)hl SMIEEIKH W °h"|'\| orld dlilel, ¢qo°ey d?\;'lc"’ll AU Ridl Al
T srferes sreToTgUITe feufar eamer ARTT. St © SEite farehat sTTeia &t gediadia
ST IRERTEcs] A6 JUTegR GAkd AT Gqad Fad sTd. qaary qret
FANS ¢ TqA SATTRTTF GIFATd I TR, ISTE0NY gAdel STl o
qig wt fohar Streq foraT g2 qmoA™ Aie T fhar Steq foram amaTeRvTdi

128 ST AT 21 T T8 YeaTaiial Sttad T I3, T,
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§

SATHRTAT QRTTT JATaRum= &0 ShRUATETs! ST 9RR el Ted. HAifede
et (1987) FARIFRIGSE dREar (. Th.HY.) Tiferes @

AT HHT FUATH G hell AT SATHAMET WX Jdad B9 Al JET=al
fier aftwen (1992) samm sga snfor e fafqader stog™a waeTT
LA hefl, TR Tl Warhia (2005) T 9@ FRRE (2015) SerHAT
4 ’waﬂdcﬂu{dwwwqw a= fodt. 99 RRA SHfde 99 97
UL | sic v i S o e O, W 2025 T S St T
W) TR TR SATHI e AT SIAE! Wi RO STeavATETs! ST
T Fedl T ATETHRAT 3.

oot ST AT WGEU @ SEATETel AR TR e, (bl 13.16) FREM,
Tt ST wiedien el STel=Ri=T €M1 dier=fadl STfor aiof seRfsd swd. Smea
gd A Fe=rEl facgare dEvaTEl ST UERd AW WAl WgNd eid. i
SUTEH HHT A 3T SeETED I eliehRes Ugred TeRfad, = TXev SHugmans!
AT TGt eI ATfoT STraed QAT Uega SE9aeh e,

OO OR UTEATIHTN  STATaR0l,  SIeTexul
FTATERYT AT Y -TER0T ATAREAT 64 g
et : _—y e URHGIS ST Aeiedl 3H, e
~ | THREM § SARIOR IR HE SR,
_*@-'w TATATAT HREUT 0 TgUTol ER - ATIOT
_ WWR‘@H?J&WNﬂW%M@FWE
AT 13.16 T SEwoT ATIT JamaT e Reh AR fTae e
I IR St fafagas wrem € fafay afeeen sfae wse@ sfor @qea
Stafafagar deam=l e, Aufie w1gd quddl fewam 3avara sfir aTR FRuama
T TG AT S{HT FSITe. STehdTa.

ST STUT S AT ol feedh AREAT aeqal IaTaR, GEed! G rHIclehed TguuT
ATV F=RT HHT U TG e SThal, Hofl ST YT0f 1= s=Id e e
FlAT SEIA AGd % Whdl, e AR, Feui=l TaRiekier ==l &0 AT
TIcaTeA U AT geaT FReh Ug Tehdl.




Il gl Sita el wvad SquaTaTdt €T THEETEA J ST
AcaTadd AT FHefld ST TRoT= 3T, T It href et ST FediehT=it STITeIgR
3eagA 39T A7 sifeqea TeT= ST A=A AfasaT & w% AreRdl,
o U WL JeAl B Uk SAlgdd Ue AR HRU oAl &sid gErer \‘%‘ﬂ@\
AR L\ D
o Ul wuiHiad) sawar siqvmaed fa &t for qrowe Steq wEE AT
afor srfqere gear AT, A i gaET T@RdTd sifedard Ted. AT 3 A
SATCAT O Fel fohal MeSiedieh WY 3/ Feurdra.
e UM TEHATHYT ATATERVTAT SFAHIA ST 7 QUATIAch R AT, qoF o 3k Sed ol
et it 52wl Tad=a aemTa fored e e,
TR et Suferdt gat=ar sfaeier oo gedier qremmammEs JAed.
Yo e &5 Yiell 32 ol hITITRA REAV Sd o I Y2Ia] ee aoila g
e  TTATERY (Tad SoId) ARV (ATUAT Siel) ¥ STTaRv (YLt halor °= 37T) S
STETeRY (Fsfia e aFde) Jeiadia a1 gateal ATaRiFas JeaeaR Sia g8l anead
AT,
o UKl TS GEr HIAH FHAMKT FRUATETS IAecaTe AATITE 3Te.
YARCATG © WA ST STifiTeh ATHehT ek 3TE STehd].
ST,
o dIfife IARCITGATES AV Yeid fUemed we geaia afirest foga Jard.
®  SRTNTEAT WTUATHEN ST THI e sRm=aT 31md foham sRR@meR 2ial.
o TIAWNMIA d5d, & fafded=r T sfor yguw amWes gwie’ia |sita gl g
. |1 FIBER YZdl ARG §5iid uiel Hed gid ATel I W@ &R0 § 3T
(i) TATATAR S SATATTET BT,
(i) T gAT=AT AT B AR,
(iii) TATSATER, TS ATATER0T AT gaeq U0 AT,
(iv) AT FEhIT & AAT TAUTAT

HEa™ 'ﬂ% (Snapshots)
o  TUT Y GATHIA! TdboTacs qUBTRR FHed A TS TUT=AT RIVATE! AR 3Tfd T—A
Y A,

°

o 3N UARCUTGATHEN Uehel UTeleh AaA Hacdl {0 o a1 €ad: == i
IEEIGIRSECRCE (Keep the curiosity alive)

°
W forTg : SISt AT MTEgeT WWWWMW




()

AT TR : TR BT T Al SHvare SR 0T T8

AT ¥ sy e A,

() STrered fafay wereean vegmn feafaare sme.
(ii) TEd, AT ATV ATepae ATARET YEakd Ted.
(iii) ATEA=AT ST aTH SIgeld

(iv) TATATHED STeToodT ThIR=AT A= G&T IE.

SR YLl AT B e SEdl TR =T aTareRonnd s Hgd ATl s

() O TS ATIVT ISUT 3Tl 3.

(ii) HESTR TRcATRYTTHGS <l SIS Hh FTCAT ST,
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