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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 that is designed to Probe and ponder

	 Dear Young Scientists,

	

	

spark curiosity, capture your attention, and connect prior knowledge to new 
concepts. There are a few Probe and ponder questions. These are critical 
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 w o r r y. 
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!

Probe and ponder

	 Share your questions 
	

	  ?

The activities in the book are designed to reflect how science works, offering 
both hands-on and minds-on experiences. These activities promote 
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.

Safety first
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 Ever heard of ...

challenging ideas, additional information, 
interesting facts, and other engaging materials are presented in boxes labelled 
Ever heard of ..., which highlight fascinating facts, interesting observations, and 
curiosity-driven questions.

About this Book
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A step further 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 offers information about institutions which 

Our scientific heritage

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.

Some chapters also feature a section called Be a scientist, where you Be a scientist
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.

Snapshots 

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.

A key feature of the book is Discover, design, and debate, which includes 
Keep the curiosity aliveactivities/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.

Reflect on the questions framed by your 
friends and try to answer ...
.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................

Prepare some questions based on your 
learnings so far ...
.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................

Why?
When?

How long?
Where?

Why not?
I

think ...
But we 

thought ... Maybe ...

Shouldn’t it 
be ...

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! 

Discover, design, and debate
Science Society

Inter-
disciplinary 

Projects

Society Science

Inter-
disciplinary 

Projects

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

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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 nXmWmªMo ñdê$n : ‘wbÐì¶o, g§¶wJo Am{U {‘lUo 1

nXmWmªMo ñdê$n : ‘wbÐì¶o, g§¶wJo 
Am{U {‘lUo
(Nature of Matter : Elements, 
Compounds and Mixtures)

*	 darb {MÌmVrb H$moUVo KQ>H$ nXmWm©nmgyZ ~Zbobo AmhoV Am{U 
H$moUVo KQ>H$ ~Zbobo ZmhrV?

*	 g§¶wJ ~Z{dÊ¶mgmR>r ‘wbÐì¶o H$er EH${ÌV ¶oVmV?

*	 hdoVyZ H$m~©ZS>m¶ Am°³gmB©S> emofyZ n¶m©daUmMo AmìhmZ gmoS>{dUmè¶m 
g§¶wJmÀ¶m emoYmMr XoUJr H$er Agy eH$Vo?

*	 Vw‘À¶m àým§Mr XodmUKodmU H$am.

	

	

8
emoYm Am{U {dMma H$am.    
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

Vw‘À¶m g^modVmbMo OJ H$emnmgyZ ~Zbobo Amho ¶mMm {dMma Vwåhr H$Yr Ho$bm Amho H$m? 
AmOy~mOybm nhm! Vwåhr dmnaV Agbobm OrZm, Vwåhr ídmg KoVbobr hdm, Vw‘À¶m ~mQ>brVrb 
nmUr, Vw‘À¶m OodUmÀ¶m S>ã¶mVbo AÞ, Vwåhr dmnaV Agbobo H$nS>o Am{U ~wQ>, Vwåhr dmMV 
Agbobo nwñVH$, ~mhoaMr PmS>o, Vwåhr IoiV Agbobm M|Sy> Am{U Vwåhr ZoV Agbobr H$mR>r hr 
gd© nXmWmªMr CXmhaUo AmhoV. Oo Vwåhr ¶m AJmoXaÀ¶m B¶ÎmoV Aä¶mgbm AmhmV.

Vwåhr ho gwÜXm Aä¶mgbm AmhmV H$s ¶m gd© dñVy bhmZ H$Um§nmgyZ ~Zboë¶m AmhoV. 
Amnë¶m g^modVmbÀ¶m ~hþVoH$ dñVy ’$º$ EH$mM nXmWm©nmgyZ ~Zboë¶m ZgyZ Ë¶m XmoZ qH$dm 
A{YH$ nXmW© EH$Ì {‘giyZ ~Zboë¶m AmhoV. doJdoJio nXmW© EH$Ì ¶oD$Z {‘lUo H$er V¶ma 
hmoVmV ho AmVm Amåhr OmUyZ KoD$¶m.

8.1 {‘lUo åhUOo H$m¶?

AmH¥$Vr 8.1 nmoho

Vwåhr H$Yr {dMma Ho$bm Amho H$m H$s Vw‘Mo nmohoo (AmH¥$Vr 
8.1) BVHo$ ñdm{Xï> H$m ~ZVmV qH$dm n[anyU© A§Hw$abobr 
H$moqe~ra H$er ~Zdm¶Mr ?

Oar ho nXmW© Iyn doJio dmQ>V Agbo Var Ë¶m§À¶mV H$m§hrVar 
gmå¶ Amho. Vo XmoÝhr AZoH$ KQ>H$ {‘giyZ ~Z{dbo OmVmV. 
AmnU X¡Z§{XZ OrdZmV nXmWmªMo {‘lU nmhVmo. nmÊ¶mV 
{daKibobr gmIa ho XoIrb EH$ {‘lU Amho Am{U añgm 
Am{U qb~ynmUr XoIrb VoM {‘lU Amho.

AmH¥$Vr 8.2 A§Hw$abobr H$moqe~ra

Ooìhm XmoZ qH$dm A{YH$ nXmW© {‘gibo OmVmV Voìhm àË¶oH$ 
nXmW© Ë¶mMo JwUY‘© {Q>H$dyZ R>odVmo Voìhm Ë¶mbm {‘lU Ago 
åhUVmV. {‘lU ~Z{dUmè¶m d¡¶{º$H$ nXmWmªZm Ë¶mMo KQ>H$ 
Ago åhUVmV. {‘lUmMo KQ>H$ EH$‘oH$m§er amgm¶{ZH$ 
A{^{H«$¶m H$arV ZmhrV. H$m§hr {‘lUm‘Ü¶o ‘yJ, dmQ>mUm, 
H$m§Xm Am{U A§Hw$aboë¶m H$moqe~ra‘Yrb Q>mo‘°Q>mo ghO {XgVmV. 
(AmH¥$Vr 8.2) OoWo doJdoJio KQ>H$ gm‘mÝ¶V… CKS>çm 
S>moù¶m§Zr qH$dm {dembrV gmYZmÀ¶m ghmæ¶mZo {XgVmV Vo 
EH$gmaIo ZgVmV. Vw‘À¶m g^modVmbÀ¶m AmUIr H$m§hr 

EH$gmaIr Zgboë¶m {‘lUm§Mr CXmhaUo Vwåhr AmoiIy eH$Vm H$m ?
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 nXmWmªMo ñdê$n : ‘wbÐì¶o, g§¶wJo Am{U {‘lUo 3

Xþgè¶m AWu H$m§hr {‘lUmVrb KQ>H$ ho gwú‘Xe©H$mÀ¶m 

AmH¥$Vr 8.3 gmIa Am{U nmUr ¶m§Mo 
EH${OZer {‘lU

‘XVrZo gwÜXm doJio nmhVm ¶oV ZmhrV. CXmhaUmW© gmIa Am{U 
nmÊ¶mMo H$U ho Ë¶m§À¶m {‘lUmV doJio {XgV ZmhrV. Aem 
àH$maMr {‘lUo OoWo KQ>H$ ho g‘mZ[aË¶m {dVarV Ho$bo OmVmV 
Am{U doJio H$aVm ¶oV ZmhrV Vo {ZgJm©V EH$g‘mZ AgVmV. 
(AmH¥$Vr 8.3) Vwåhr H$m§hr EH$g‘mZ {‘lUm§Mr ¶mXr H$é 
eH$Vm H$m?

EH$ nmD$b nwT>o

Vwåhmbm ‘m{hV Amho H$m H$s ñQ>oZbog ñQ>rb gwÜXm EH$ 
{‘lU Amho? ñQ>oZbog ñQ>rb‘Ü¶o bmoI§S>, {ZHo$b, H«$mo{‘¶‘ Am{U 
WmoS>çm à‘mUmV H$m~©Z AgVo. Vo BVHo$ EH$‘oH$m§V EH$gmaIo 
{‘gibo OmVmV H$s g§nyU© {‘lU gd© {R>H$mUr gmaIoM {XgVo 

Am{U d¡¶{º$H$ KQ>H$ nXmW© {XgV ZmhrV. Aem 
{‘lUm§Zm {‘lYmVy Ago åhUVmV. {nVi$ ho 
Vm§~o Am{U OñV ¶m§Mo {‘lU Amho Am{U H$m§ñ¶ ho Vm§~o Am{U H$Wrb 
¶m§Mo {‘lU hr H$m§hr BVa {‘lYmVy§Mr CXmhaUo AmhoV. (AmH¥$Vr 8.4)

AmH¥$Vr 8.4 ñQ>oZbog ñQ>rb, {nVi Am{U 
H$m§ñ¶ ¶mnmgyZ ~Zbobr ^m§S>r

{‘lbmoh ho XmoZ qH$dm A{YH$ YmV§yÀ¶m {‘lUmbm {Xbo OmUmao Zm§d Amhoo 
Á¶m§Mo JwUY‘© Ë¶m§À¶m KQ>H$ YmVy§nojm doJio hmoVo. àmMrZ ̂ maVr¶ J«§W Ogo H$s 
MaH$ g§{hVm, gwlwV g§{hVm, agaËZ g‘wÀM, ag Ob {ZYr BË¶mXr Am¡fYr 
CÔoem§gmR>r {‘lYmVy§Mm dmna Ho$bobm C„oI Amho. CXmhaUmW© H$m§ñ¶ Á¶mbm 
H$m‘ñ¶ åhUyZhr AmoiIbo OmVo. Vm§~o (Vm‘« 4 ^mJ) Am{U H$Wrb (d§J 
1 ^mJ) nmgyZ ~Zbobm EH$ {‘lYmVy Amho Omo nMZ gwYmaÊ¶mgmR>r Am{U 
amoJà{VH$maH$ eº$s dmT>{dÊ¶mgmR>r dmnabo OmV Ago.

Amnbm d¡km{ZH$ dmagm    
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

8.1.1 hdm ho EH$ {‘lU Amho?

Vwåhr B¶Îmm 6 dr À¶m "{ZgJm©Mm I{OZm' ¶m àH$aUm‘Ü¶o hdm Am{U Ë¶m§Mo KQ>H$ ¶m~Ôb 
CËgwH$VoZo {eH$bm AmhmV. hdm ho {‘lU Amho H$m? Vo H$moUË¶m àH$maMo {‘lU Amho ?

hdm hr àm‘w»¶mZo Z¡Q´>moOZ, Am°ŠgrOZ, AaJm°Z, H$m~©ZS>m¶ Am°ŠgmB©S> Am{U nmÊ¶mMr dm’$ 
¶m§Mo EH$g‘mZ (EH$ {OÞer) {‘lU Amho ho Vwåhr {eH$bm AmhmV. ¶mn¡H$s ~hþVoH$ gOrdm§Zm 
Ord§V amhÊ¶mgmR>r Am°ŠgrOZMr Amdí¶H$Vm AgVo. Vo ÁdbZmg XoIrb ‘XV H$aVo. hdoMm 
gw‘mao 78% ^mJ Z¡Q´>moOZMm AgyZ ÁdbZmV ^mJ KoV Zmhr. hdoV nmÊ¶mMr dm’$ XoIrb AgVo 
ho Amåhmbm H$ibo Amho. Ooìhm C~Xma hdm W§S> n¥ð>^mJmbm ñne© H$aVo Voìhm nmÊ¶mMr dm’$ 
Ðd nmÊ¶mV ê$nm§VarV hmoVo Am{U bhmZ W|~ V¶ma H$aVo.

AmnU gmoS>V Agboë¶m ídmgmÀ¶m hdoV H$m~©ZS>m¶ Am°ŠgmB©S>Mo ApñVËd Vnmgboë¶m 
à¶moJmMr AmR>dU H$am. hdoVrb H$m~©ZS>m¶ Am°ŠgmB©S>Mr CnpñWVr {Z{üV H$é¶m…

H¥$Vr 8.1: Mbm à¶moJ H$é¶m.

·· EH$ H$mMoMm nobm ¿¶m Am{U Vmo nobm nmÊ¶mZo AYm© ^am.

àW‘ gwajm

hr nm¶ar H$miOrnyd©H$ H$am

 ∙  Ë¶mV hiwhiw WmoS>çm à‘mUmV 
H°$ëer¶‘ Am°ŠgmB©S (MwÝ¶mMr {Zdir) 
{‘gim.

·· Vwåhr H$m¶ {ZarjU Ho$bmV?

·· H°$ëer¶‘ Am°ŠgmB©S> nmÊ¶mer bJoM/ËdarV 

MwÝ¶mMr 
{Zdir  

XþYr ~ZVo

MwÝ¶mMr {Zdir

XþYr XJS>r 
VmQ>

XJS>r VmQ>

(a)

(b)
AmH¥$Vr 8.5 H$m~©ZS>m¶ Am°ŠgmB©S>À¶m CnpñWVrZo  

MwÝ¶mMr {Zdir XþYr ~ZVo

A{^{H«$¶m H$ê$Z H°$ëer¶‘ h¡S´>m°ŠgmB©S> V¶ma H$aVo 
Am{U CîUVm ‘wº$ hmoVo.

·· H°$ëer¶‘ h¡S´>m°ŠgmB©S>Mo ÐmdU ~Z{dÊ¶mgmR>r 
gVVnUo T>diV amhm. ¶m ÐmdUmbm MwÝ¶mMr 
{Zdir Ago åhUVmV.

·· Vo Jmim Am{U Ë¶mÀ¶m a§JmMo {ZarjU H$am.

·· ho a§JhrZ ÐmdU XJS>r VmQ>m‘Ü¶o H$m§hr Vmgm§gmR>r 
R>odm (AmH¥$Vr 8.5 a)

·· {Z¶{‘V R>am{dH$ doioZo ÐmdU T>diV amhm.

·· Vw‘Mo {ZarjU H$m¶ Amho?

·· Vo XþYr ~ZVo H$m ?

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



 nXmWmªMo ñdê$n : ‘wbÐì¶o, g§¶wJo Am{U {‘lUo 5

ÐmdU XþYmi a§JmMo H$m Pmbo Amho ¶mMo dU©Z Vwåhr H$é eH$Vm H$m ?

Vwåhmbm ‘m{hV Amho H$s Ooìhm H$m~©ZS>m¶ Am°ŠgmB©S>Mr A{^{H«$¶m H°$ëer¶‘ h¡S´>m°ŠgmB©S>er 
hmoD$Z H$°ëer¶‘ H$m~m}ZoQ> (nm§T>ao bhmZ A{dÐmì¶ H$U) (AmH¥$Vr 8.5) Am{U nmUr V¶ma hmoVo 
Ë¶m‘wio MwÝ¶mMr {Zdir XþYr ~ZVo. Ooìhm MwÝ¶mMr {Zdir hdoer A{^{H«$¶m H$aVo Voìhm XþYr a§JmMr 
~ZVo. hr H¥$Vr hdoVrb H$m~©ZS>m¶ Am°ŠgmB©S>Mo ApñVËd Xe©{dVo.

H°$ëer¶‘ h¡S´>m°ŠgmB©S> + H$m~©ZS>m¶ Am°ŠgmB©S> ➝ H°$ëer¶‘ H$m~m}ZoQ> + nmUr

dm¶y ì¶{V[aº$ Vwåhmbm hdo‘Ü¶o BVa H$m§hr AmT>iyZ ¶oVo H$m ? bhmZ {N>ÐmVyZ A§Ymè¶m ImobrV 
àdoe H$aVmZm gy¶©àH$memÀ¶m {H$aUmV hbUmao N>moQ>o M‘H$Umao H$U Vwåhr H$Yr nm{hbo AmhoV H$m? 
ho H$U H$moUVo AmhoV?

H¥$Vr 8.2 Mbm emoY KoD$¶m.

·· EH$ H$mim H$mJXmMm VwH$S>m ¿¶m. Vmo H$moUË¶mhr Ñí¶‘mZ (gÑí¶) 

(b)
AmH¥$Vr 8.6: H$mJXmMm H$mim VwH$S>m

(a) YwirMo H$U Zgbobm
(b) YwirMo H$U Agbobm

(a)

YwirÀ¶m H$UmnmgyZ ‘wº$ Agë¶mMr ImÌr H$am.

·· H$mJXmMm H$mim H$mJX CKS>çm pIS>H$sOdi (AmH¥$Vr 8.6a) 
qH$dm ~mJoV H$m§hr VmgmgmR>r {dMbrV Z hmoVm R>odm.

·· Vwåhr H$m¶ {ZarjU Ho$bo Amho?

Vwåhmbm Ago {XgyZ ¶oB©b H$s bhmZ H$U ho Ë¶mÀ¶m n¥ð>^mJmda 
~gbobo {XgVrb. H$Um§Mo A{YH$ ~maH$mB©Zo narjU H$aÊ¶mgmR>r 
{dembZ q^JmMm Vwåhr Cn¶moJ H$é eH$Vm. (AmH¥$Vr 8.6b)

¶mdê$Z Ago {XgyZ ¶oVo H$s YwirMo H$U ho hdoV bQ>H$bobo 
AmhoV. Vo hdoMo A{d^mÁ¶ H$U ZmhrV Am{U Ë¶m§Zm àXÿfH$ Ago 
‘mZbo OmVo. hdoVrb YwirÀ¶m H$Um§Mo ñdén Am{U g§»¶m hr 
doimodoir Am{U EH$m {R>H$mUmhÿZ Xþgè¶m {R>H$mUr ~XbVo.

EH$ nmD$b nwT>o

hdoVrb à‘wI àXÿfH$ åhUOo H$U¶wº$ nXmW© (Yyi, H$mOir) Am{U 
H$m~©Z S>m¶Am°ŠgmB©S>, AmoPmoZ, Z¡Q´>moOZ S>m¶Am°ŠgmB©S> ¶mgmaIo dm¶y hmoV. 
hdoMr JwUdÎmm {ZX}em§H$ (AQI) ho hdoÀ¶m JwUdÎmoMo dU©Z H$aÊ¶mgmR>r 
dmnabo OmUmao EH$ gmYZ Amho.
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

8.1.2 {‘lUm§Mo àH$ma
Vwåhmbm ‘m{hVr AmhoM H$s "{‘lU' hm eãX gm‘mÝ¶V… XmoZ qH$dm A{YH$ KQ>H$m§À¶m 

{‘giÊ¶mbm gy{MV H$aVmo. {‘lUmMo KQ>H$ ho ñdV… {‘lU Agy eH$VmV Ogo H$s nmoho Am{U 
A§Hw$abobr H$moqe~ra qH$dm gmIa qH$dm nmÊ¶mV {daKibobo gmYo ‘rR> ¶mgmaIo ewÜX nXmW© Agy 
eH$VmV. VWm{n {dkmZmV {‘lUmMo gd© KQ>H$ ho Ho$di ewÜX nXmW© Agbo nm{hOoV.

{‘lUo Ë¶m§À¶m KQ>H$m§À¶m ^m¡{VH$ pñWVrZwgma AZoH$ àH$maMr Agy eH$VmV. H$m§hr {‘lUo 
Ë¶m§À¶m CXmhaUmgh H$moï>H$ 8.1 ‘Ü¶o Xe©{dbobr AmhoV. {Vgam ñV§^ nyU© H$am.

    H$moï>H$ 8.& {d{dY àH$maMr {‘lUo

A.Z§ {‘lU-àH$ma CXmhaUo EH$g‘mZ 
qH$dm Ag‘mZ

1 dm¶y Am{U dm¶y hdm EH$g‘mZ

2 dm¶y Am{U Ðd dm¶w¶wº$ nmUr (gmoS>m nmUr) nmÊ¶mV 
Am°ŠgrOZ {daKibobm AgVmo. ...........

3 KZ Am{U dm¶y hdoVrb H$m~©ZMo H$U ...........
4 Ðd Am{U Ðd nmÊ¶mVrb A°goQ>rH$ Amåb (pìhZoJma) 

Vob Am{U nmUr ...........
5 KZ Am{U Ðd dmiy Am{U nmUr, g‘wÐmMo nmUr ...........
6 KZ Am{U KZ ~oH$s¨J gmoS>m (~oH$s¨J gmoS>m Am{U 

Q>mQ>m©arH$ Amåb), {‘lYmVy ...........

Vwåhr ‘mJrb B¶Îmm‘Ü¶o {‘lUmMo n¥W…H$aU H$go H$amdo ¶m~Ôb

AmH¥$Vr 8.7 H$m§hr ImÚ dñVw

ewÜX XÿY
ewÜX Vyn

ewÜX hiX

 
{eH$bm AmhmV. Vo {‘lUmMo KQ>H$ doJio H$aÊ¶mgmR>r ho Ho$bo OmVo. 
{OWo AmdS>rMo KQ>H$ {‘i{dÊ¶mgmR>r n¥W…H$aU Ho$bo OmVo, hr MMm© 
Ho$bobr CXmhaUo X¡Z§{XZ OrdZmVrb hmoVr Am{U BVa KQ>H$ H$mTy>Z 
Q>mH$bo OmVmV. VWm{n {dkmZmV {‘lU ho doJio H$aÊ¶mMm CÔoe 
ewÕ nXmW© {‘i{dUo Amho.

8.2 ewÕ nXmW© åhUOo H$m¶ ?

XÿY, Vyn Am{U ‘gmë¶mgma»¶m H$m§hr ImÚ dñVy§À¶m nm{H$Q>mda 
"ewÜX' hm eãX {bhrbobm Vwåhr H$Yr nm{hbm Amho H$m ? (AmH¥$Vr 
8.7) "ewÕ' ¶m eãXmMm gm‘mÝ¶ dmnamV Am{U {dkmZmV WmoS>m 
doJim AW© Amho.
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gm‘mÝ¶ dmnamV "ewÜX' åhUOo ^ogi Zgbobr CËnmXZo hmoV. ^ogi hr EH$ ~oH$m¶Xoera 
à{H«$¶m Amho Or CËnmXZmV ñdñV qH$dm {ZH¥$ï> XOm©Mo nXmW© {‘giVo. ho ghgm ‘mÌm 
dmT>{dÊ¶mgmR>r qH$dm CËnmXZ IM© H$‘r H$aÊ¶mgmR>r Ho$bo OmVo. VWm{n ¶m‘wio CËnmXZmMr 
JwUdÎmm Iam~ hmoVo. Ë¶m‘wio CËnmXZ ho Amamo½¶mgmR>r YmoH$mXm¶H$ gwÜXm ~Zy eH$Vo.

VWm{n {dkmZmV "ewÕ' nXmW© åhUOo Agm nXmW© Á¶m‘Ü¶o BVa H$moUVmhr nXmW© ZgVmo. 
EH$m emókmgmR>r ewÕ {XgUmar hr CËnmXZo XoIrb EH$mnojm OmñV nXmWm©nmgyZ ~Zbobr 
Agë¶mg Vr AewÜX ‘mZbr OmD$ eH$VmV.

ewÕ nXmW© åhUOo Aem àH$maMm nXmW© Omo H$moUË¶mhr ^m¡{VH$ à{H«$¶oÛmao BVa àH$maÀ¶m 
nXmWm©‘Ü¶o doJim H$aVm ¶oV Zmhr. Ooìhm EImXm emñÌk åhUVmo H$s EImXr Jmoï> ewÜX Amho 
Voìhm Ë¶mMm AW© Agm hmoVmo H$s Ë¶m nXmWm©V EH$mM àH$maMo H$U AgVmV.

EH$ nmD$b nwT>o

{dkmZmZwgma XÿY, ~§X Ho$bobm ’$im§Mm ag, ~oH$s¨J gmoS>m, gmIa Am{U 
‘mVr ¶m§Mr {‘lUo qH$dm ewÜX nXmW© åhUyZ Vwåhr H$go dJuH$aU H$amb?

8.3 ewÕ nXmWmªMo àH$ma H$moUVo AmhoV?

{Okmgy ¶m B¶Îmm 6 dr À¶m nwñVH$m‘Ü¶o Vwåhr nmÊ¶mÀ¶m doJdoJù¶m AdñWm {eH$bm 
AmhmV Ë¶mMo ñ‘aU H$am. nmUr Ja‘ qH$dm W§S> Ho$ë¶mda H$m¶ hmoVo? AmnU nm{hbo Amho H$s 
W§S> Pmë¶mda nmUr ~’$m©V énm§VarV hmoVo Am{U CH$ië¶mZ§Va Ë¶mMo ~mînmV énm§Va hmoVo. ~’©$ 
Ja‘ H$ê$Z qH$dm W§S> H$ê$Z AmnU nmUr nwÝhm {‘idy eH$Vmo. ¶m à{H«$¶oXaå¶mZ nmÊ¶mMo H$U 
VgoM amhVmV ho Xe©{dVo. AmVm AmnU AmUIr EH$ {H«$¶m H$ê$¶m Á¶m‘Ü¶o AmnU nmÊ¶mnmgyZ 
drO nmR>{dVmo Am{U Ë¶mÀ¶m n[aUm‘mMo {ZarjU H$aVmo.

a) nmUr ^aboë¶m narjm Zù¶m

narjm Zù¶m 
nmUr

narjm 
Zir ñQ>¢S>

àW‘ gwajm

hr H¥$Vr {ejH$m§À¶m XoIaoIrImbr H$amdr. 
gëâ¶warH$ Amåb hmVmiVmZm H$miOr ¿¶m. 
{bWr¶‘ - {dÚwV ^marV H$U ~°Q>ar dmna, ZH$m.
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H¥$Vr 8.3 Mbm à¶moJ H$é¶m. (àmË¶{jH$ H¥$Vr)

·· XmoZ bhmZ narjm Zù¶m, EH$ M§MwnmÌ qH$dm EH$ H$mMoMm 

(b) nmUr Agboë¶m M§MwnmÌm‘Ü¶o 
9V Mr ~°Q>ar R>odbobr Amho.

M§MwnmÌ

nmUr

9V ~°Q>ar

nobm Am{U EH$ 9V Mr ~°Q>ar ¶m§Mm g§J«h H$am.

·· M§MwnmÌmMm 2/3 BVH$m ^mJ nmÊ¶mZo ^am Am{U Ë¶m‘Ü¶o 
gm¡å¶ gëâ¶warH$ AmåbmMo H$m§hr W|~ {‘idm. (Kmbm.)

·· XmoÝhr narjm Zù¶m M§MwnmÌmVrb KoVboë¶m nmÊ¶mZo nyU©nUo 
^am. (AmH¥$Vr 8.8a) 

·· nmUr Z gm§S>Vm M§MwnmÌ R>odboë¶m ~°Q>arÀ¶m àË¶oH$ ~°Q>arÀ¶m 
AJ«mda 
nmÊ¶mZo 
^abobr 
narjm 

Zir R>odUo

~°Q>arÀ¶m 
AJ«mda 
nmÊ¶mZo 
^abobr 
narjm 

Zi$s R>odUo

(c) ~°Q>atÀ¶m AJm«da nmÊ¶mZo ^aboë¶m narjm 
Zù¶m R>odUo

Q>moH$mda (AJ«mda) nmÊ¶mZo ^aboë¶m narjm Zù¶m 
H$miOrnyd©H$ R>odm. (AmH¥$Vr 8.8 c)

·· H$m§hr {‘{ZQ>o Wm§~m.

·· narjm ZitÀ¶m AmV XmoÝhr

AJ«mda dm¶§yMo ’w$Jo V¶ma hmoVmZm Vwåhr nm{hbo H$m?

·· 10-15 {‘{ZQ>o ho Mmby R>odm.

·· àË¶oH$ narjm ZirV O‘m Pmboë¶m dm¶y§À¶m KZ’$imMo 
{ZarjU H$am.					         h¡S´>moOZ dm¶y

Am°ŠgrOZ dm¶y

Test tube
dm¶y§Mo ~wS>~wS>o

H$m§hr W|~ gëâ¶warH$ 
Amåb Agbobo nmUr

9V ~°Q>ar

(d) narjm Zit‘Ü¶o dm¶y O‘m H$aUo
AmH¥$Vr 8.8 nmÊ¶m‘YyZ {dÚwV nmR>{dUo.

(AmH¥$Vr 8.8d)

·· XmoÝhr narjm Zir‘Ü¶o O‘m Pmboë¶m dm¶y§Mo AmH$ma‘mZ 
g‘mZ Amho H$m?

·· ¶m narjm Zù¶m EH$m Z§Va EH$ Aem H$miOrnyd©H$ 
H$mT>m. 

·· narjm Zi¶m§À¶m Vm|S>mOdi EH$ noQ>Vr ‘oU~Vr AmUyZ 
¶m dm¶y§Mo EH$m Z§Va EH$ Ago narjU H$am. 

·· àË¶oH$ KQ>ZoV H$m¶ hmoVo?

·· àË¶oH$ narjm Zir‘Ü¶o H$moUVm dm¶y AgVmo?
ho Jmoim Pmbobo dm¶y 
nmÊ¶mMr dm’$ Agy 
eH$VmV H$m?
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ho, dm¶y nmÊ¶mMr dm’$ Zmhr. Vo nwÝhm 
g§KZZ hmoD$Z nmUr ~Zbo AgVo. Mbm ho 

dm¶y AmoiIÊ¶mMm à¶ËZ H$é¶m.

àW‘ gwajm

dm¶yMr MmMUr H$miOrnyd©H$ H$am. ‘m§S>Ur 
gwa{jV A§Vamda R>odm.

XmoÝhr narjm Zù¶m§‘Ü¶o Agboë¶m dm¶y§Mr MmMUr H$aÊ¶mgmR>r àË¶oH$ narjm ZirÀ¶m 
Vm|S>mOdi EH$ noQ>Vr ‘oU~Vr AmUm. EH$m narjm ZirVyZ ’$Q> Agm AmdmO EoHy$ ¶oVmo Omo h¡S´>moOZ 
dm¶yMr CnpñWVr Xe©{dVmo. (AmH¥$Vr 8.9a) Xþgè¶m narjm Zir‘Ü¶o OiË¶m ‘oU~VrMr Á¶moV 
A{YH$ VoOñdrnUo M‘Ho$b Á¶m‘wio Am°ŠgrOZ dm¶yÀ¶m CnpñWVrMr nwï>r hmoB©b.(AmH¥$Vr 8.9b)

AmH¥$Vr 8.9 dm¶yMo ñdén VnmgUo (a) h¡S´>moOZ (b) Am°ŠgrOZ

’$Q> AmdmO

narjm Zir

nmUr

narjm Zir ñQ±S>

(b)

Á¶moV A{YH$ 
VoOñdrnUo M‘Ho$b

nmUr

‘oU~Vr

(a)

H¥$Vr 8.3 nmgyZ Amåhr Agm {ZîH$f© H$mT>Vmo H$s nmUr ho XmoZ doJdoJù¶m h¡S´>moOZ Am{U 
Am°ŠgrOZ ¶m KQ>H$mnmgyZ ~Zbobo Amho.

nmUr ➝ h¡S´>moOZ + Am°ŠgrOZ

H$Yr EoH$bo Amho...
Ooìhm nmÊ¶m‘YyZ {dÚwV àdmh dmhVmo Voìhm h¡S´>moOZ Am{U Am°ŠgrOZ 

Ago {dKQ>Z hmoVo. hm amgm¶{ZH$ ~Xb Amho H$s ^m¡{VH$ ~Xb Amho? CËgwH$Vm 
B¶Îmm 7 dr À¶m "Amnë¶m g^modVmbMo ~Xb ^m¡{VH$ Am{U amgm¶{ZH$' ¶m 
àH$aUmMo ñ‘aU H$am.
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8.3.1 ‘wbÐì¶o
H¥$Vr 8.3 ‘Ü¶o V¶ma Pmbobo h¡S´>moOZ Am{U Am°ŠgrOZ ho XmoZ nXmW© 

AmH¥$Vr 8.10 aoUy§Mo {MÌU
(a) h¡S´>moOZ (b) Am°ŠgrOZ

(a)

(b)

ewÜX AmhoV Am{U Ë¶m§Zm ‘wbÐì¶o Ago åhUVmV. àË¶oH$ ‘wbÐì¶ ho AUy 
ZmdmÀ¶m EH$mM H$Um§nmgyZ ~Zbobo AgVo. ho H$U BVa H$moUË¶mhr 
‘wbÐì¶m§À¶m H$Um§nojm doJio AgVmV. ‘wbÐì¶o ho Ago nXmW© AmhoV H$s 
Oo nwT>o A{YH$ gmÜ¶m nXmWmª‘Ü¶o énm§VarV H$aVm ¶oV ZmhrV. Vo gd© 
nXmWmªÀ¶m OS>U KS>UrMo KQ>H$ AmhoV. gmoZo, Mm§Xr, J§YH$, H$m~©Z 
BË¶mXr hr H$m§hr BVa ‘wbÐì¶m§Mr CXmhaUo AmhoV.

EH$ nmD$b nwT>o

~hþVoH$ ‘wbÐì¶m§Mo AUy ho ñdV§ÌnUo ApñVËdmV amhþ eH$V ZmhrV. 
Ago XmoZ qH$dm A{YH$ AUy EH$Ì ¶oD$Z Ë¶m ‘wbÐì¶mMm EH$ pñWa H$U 
V¶ma hmoVmo Ë¶mbm aoUy Ago åhUVmV. CXmhaUmW© h¡S´>moOZMo XmoZ AUy 
EH$Ì ¶oD$Z EH$ h¡S´>moOZMm aoUy V¶ma hmoVmo. Ë¶mMà‘mUo Am°ŠgrOZMo 
XmoZ AUy EH$Ì ¶oD$Z EH$ Am°ŠgrOZMm aoUy V¶ma hmoVmo. (AmH¥$Vr 8.10)

‘wbÐì¶m§Mo YmVy Am{U AYmVy Ago dJuH$aU H$aVm ¶oVo. Vwåhr ¶m AJmoXaM Aä¶mgbm 
AmhmV H$s gmoZo, Mm§Xr, ‘°¾o{e¶‘, bmoI§S> Am{U A°ë¶w{‘{Z¶‘ ho YmVy AmhoV Va H$m~©Z, J§YH$, 
h¡S´>moOZ Am{U Am°ŠgrOZ ho AYmVy AmhoV. {gbrH$m°Z Am{U ~moam°Z gma»¶m H$m§hr ‘wbÐì¶m‘Ü¶o 
YmVy Am{U AYmVy ¶m§À¶m‘Yrb JwUY‘© AmhoV ho OmUyZ KoUo ‘Zmoa§OH$ Zmhr H$m? Ë¶mZm YmVy 
gÑí¶ ‘wbÐì¶o Ago åhUÎmmV. Á¶m~Ôb Vwåhr darb (CÀM) dJm©V Aä¶mg H$amb.

EH$ nmD$b nwT>o
·· gÜ¶m kmV Agboë¶m ‘wbÐì¶m§Mr g§»¶m 118 Amho Am{U Ë¶mn¡H$s 

~hþVoH$ ‘wbÐì¶o KZ AdñWoV AmhoV.
·· gm‘mÝ¶ Vmn‘mZmbm dm¶y AdñWoV AmT>iUmar 11 ‘wbÐì¶o hr 

Am°ŠgrOZ, h¡S´>moOZ, Z¡Q´>moOZ BË¶mXr gmaIr AmhoV.
·· gm‘mÝ¶ ImobrÀ¶m Vmn‘mZmbm ’$º$ XmoZ ‘wbÐì¶o Ðd pñWVrV 

AmhoV. nmam hm YmVy Amho Am{U ~«mo‘rZ hm AYmVy Amho.
·· J°br¶‘ Am{U {gPr¶‘ hr KZ ‘wbÐì¶o AmhoV Var Vo gw‘mao 300C 

(303K) Vmn‘mZmbm Ðd ~ZVmV Am{U ÐdmV énm§VarV hmoVmV.
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A step furtherEH$ nmD$b nwT>o
ÜdZr^«‘U ¶§ÌmÀ¶m {Z{‘©Vr‘Ü¶o A°ë¶w{‘{Z¶‘, Vm§~o, {gbrH$m°Z, 

H$mo~mëQ>, {bWr¶‘, gmoZo, Mm§Xr BË¶mXr gmaIr doJdoJir 45 ‘wbÐì¶o 
Ë¶mÀ¶m nS>Úmgh ~°Q>ar Am{U BVa KQ>H$mV dmnaVmV.

Am°ŠgrOZ

h¡S´>moOZ

AmH¥$Vr 8.11 nmÊ¶mÀ¶m aoUy§Mo {MÌU

8.3.2 g§¶wJo :
nmÊ¶mV Agbobm h¡S´>moOZ Am{U Am°ŠgrOZ ho ^m¡{VH$ 

‘mJm©Zr Amåhr doJio H$m H$ê$ eH$V Zmhr?

nmÊ¶m‘Ü¶o h¡S´>moOZ Am{U Am°ŠgrOZMo H$U EH$‘oH$m§er 
BVHo$ KÅ> OmoS>bobo AgVmV H$s ^m¡{VH$ nÜXV dmnéZ Ë¶m§Zm 
doJio H$aUo gm‘mÝ¶V… AeŠ¶ AgVo. åhUyZM nmUr ho EH$ 

g§¶wJ Amho. Ooìhm doJdoJir ‘wbÐì¶o {Z{íMV à‘mUmV EH$Ì ¶oD$Z nyU©nUo ZdrZ H$m§hrVar 
V¶ma H$aVmV Voìhm g§¶wJo V¶ma hmoVmV. g§¶wJmMo JwUY‘© ho Ë¶m g§¶wJ V¶ma H$aUmè¶m 

Aaoao! ho IamoIaM ‘Zmoa§OH$ 
Amho. h¡S´>moOZ ho B§YZ Ammho. 
Am°ŠgrOZ ho ÁdbZmbm ‘XV 
H$aVo Va nmUr ho A{¾em‘H$ 
Amho.

‘wbÐì¶mnojm doJio AgVmV. g§¶wJmVrb> 
‘wbÐì¶o hr H$moUË¶mhr ̂ m¡{VH$ nÜXVrZo 
doJio H$aVm ¶oV ZmhrV. H¥$Vr 8.3 
nmgyZ Amåhmbm Ago AmT>iyZ ¶oVo H$s 
nmÊ¶mMo aoUy ho XmoZ doJdoJù¶m 
‘wbÐì¶mnmgyZ h¡S´>moOZ Am{U Am°ŠgrOZ 
(AmH¥$Vr 8.11) ho amgm¶{ZH$ ÑîQ>çm 

EH$m {Z{íMV à‘mUmV EH$Ì ¶oD$Z ~Zbobo AgVmV.

nmÊ¶m‘Ü¶o h¡S´>moOZÀ¶m AUy§À¶m g§»¶oMo Am°ŠgrOZÀ¶m g§»¶oer Agbobo JwUmoÎma 2:1 Ago 
Agë¶mMo AmT>iyZ ¶oVo.

gm‘mÝ¶ ‘rR> Am{U gmIa hr ‘wbÐì¶o qH$dm g§¶wJo AmmhoV? Mbm emoYyZ H$mTy>¶m.

gmoS>r¶‘ hm EH$ ‘D$ YmVy Am{U ŠbmoarZ hm EH$ KmVH$ dm¶y g§¶moJ nmdë¶mg Amnë¶m 
OrdZmgmR>r Amdí¶H$ Agbobm EH$ {ZénÐdr na§Vw Md dmT>{dUmam nXmW© V¶ma hmoVmo. ¶m 
nXmWm©bm gmoS>r¶‘ ŠbmoamB©S> Ago åhUVmV Omo 1:1 ¶m à‘mUmV gmoS>r¶‘ Am{U ŠbmoarZÀ¶m 
AUynmgyZ ~Zbobm Amho. Amåhr ho Aä¶mgbo H$s {dÐmì¶ gmoS>r¶‘ ŠbmoamB©S> (gm‘mÝ¶ ‘rR>) ho 
~mînr^dZmÀ¶m ^m¡{VH$ à{H«$¶oÛmao nmÊ¶mnmgyZ doJio Ho$bo OmD$ eH$Vo.

^m¡{VH$ à{H«$¶oÛmao gmoS>r¶‘ ŠbmoamB©S>Mo Ë¶mÀ¶m ‘wbÐì¶m‘Ü¶o {dbJrH$aU H$aUo eŠ¶ Amho 
H$m?

AmVm AmnU gmIaoVrb ‘wbÐì¶o doJio H$é eH$Vmo H$m ¶mMm emoY KoD$¶m!
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H¥$Vr 8.4 : Mbm à¶moJ H$é¶m.

gwajm àW‘

hr H¥$Vr {ejH$m§À¶m CnpñWVr ‘Ü¶oM 
H$amdr.

EH$m CH$iË¶m narjm ZirV EH$ M‘Mm 
gmIa Kmbm.

·· AmH¥$Vr 8.12a ‘Ü¶o Xe©{dë¶mà‘mUo Vo hiydmanUo 
narjm ZirMm {M‘Q>m

pñnarQ>Mm 
{Xdm

CH$iVr 
Zir

(a) gmIaobm CîUVm XoVo.

Ja‘ H$am.

·· Vw‘Mo {ZarjU H$m¶ Amho?

gmIaobm CîUÎmm {Xë¶mg Vr Vn{H$ar ~ZVo. 
(AmH¥$Vr 8.12b) Z§Va Vr H$any bmJVo åhUOoM Vr 
H$miga hmoVo. (AmH¥$Vr 8.12c)

CH$iË¶m n[ajm ZirÀ¶m CKS>çm Q>moH$mOdi 
narjm ZirMm {M‘Q>m

CH$iVr 
Zir

nmÊ¶mMo W|~

pñnarQ>Mm 
{Xdm

(b) Vmn{dë¶mZ§Va gmIaoÀ¶m a§JmV ~Xb hmoVmo.

CîUVm {Xë¶mZ§Va 
gmIa

Vwåhmbm nmÊ¶mMo bhmZ W|~ AmT>iVrb. ho nmUr 
H$moRy>Z Ambo? Vo H$moaS>¶m gmIao‘Ü¶o hmoVo H$s 
hdoVrb nmÊ¶mÀ¶m dm’o$À¶m g§KZZm‘wio Ambo 
Amho?

AmnU narjm Zir Ja‘ H$aV Agë¶mZo 
nmUr hdoVyZ Zìho Va H$moaS>çm gmIaoVyZ Ambo 
Agmdo. Vwåhr Ago ^m{H$V H$ê$ eH$Vm? ‘mJo 

AmH¥$Vr 8.12 CH$iË¶m ZirV gmIaobm CîUVm XoUo

 H$moigm 
(H$m~©Z)

 {ZarjU H$mM

(c) {ZarjU H$mModa H$moigm R>odbobm Amho. 

{eëbH$$ H$m¶ am{hbo Amho? CH$iË¶m ZisV 
H$moigm (H$m~©Z) ‘mJo {eëbH$ am{hbm Amho? 
Vwåhr Vmo narjU H$mMo‘YyZ ~mhoa H$mTy> eH$Vm 
(AmH¥$Vr 8.12c) Am{U Vmo H$moiemgmaIm OiVmo 
H$m Vo Vnmgy eH$Vm.

gmIa Ja‘ Ho$ë¶mda {VMo {dKQ>Z hmoVo Am{U 
H$m~©Z Am{U nmUr XoVo. Vwåhmbm ‘m{hVr AmhoM H$s nmÊ¶mV h¡S´>moOZ Am{U Am°ŠgrOZ AgVo. 
åhUyZ gmIa ho ‘wbÐì¶ Agy eH$V Zmhr.

gmIa ho H$m~©Z, h¡S´>moOZ Am{U Am°ŠgrOZ ¶m ‘wbÐì¶mnmgyZ ~Zbobo EH$ amgm¶{ZH$ g§¶wJ 
Amho Ago Amåhr gm§Jy eH$Vmo.

g§¶wJm{df¶r A{YH$ emoY KoD$¶m.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



 nXmWmªMo ñdê$n : ‘wbÐì¶o, g§¶wJo Am{U {‘lUo 13

H¥$Vr 8.5: Mbm à¶moJ H$ê$¶m (àmË¶{jH$ H¥$Vr)

Safety FirstàW‘ gwajm

hr H¥$Vr {ejH$m§À¶m XoIaoIrImbr Xe©{dVm ¶oVo. Vr Ywar Q>monr qH$dm 
hdoera OmJoV H$aVm ¶oVo. dm¶y§Mm œmg KoD$ ZH$m.

·· EH$m narjU H$mModa 5.6 J«°‘ bmoI§S>mMo VwH$S>o (AmH¥$Vr 8.13a) Am{U 3.2 J«°‘ J§YH$mMr 
^wH$Q>r (AmH¥$Vr 8.13b) ¿¶m. Ë¶mMo H$miOrnyd©H$ {ZarjU H$am.

(a) (b)
AmH¥$Vr 8.13 (a) bmoI§S>r VwH$S>o (b) J§YH$mMr ^wH$Q>r

·· narjU H$mMo‘Ü¶o ZrQ> {‘gim ¶m {‘lUmbm Z‘wZm A 

Z‘wZm A

AmH¥$Vr 8.14 bmoI§S>mMo VwH$S>o Am{U 
J§YH$mMr ^wH$Q>r ¶m§Mo {‘lU

Ago Zm§d ¶m (AmH¥$Vr 8.14)

·· H$miOrnyd©H$ {ZarjU H$am.

·· ho EH${OZer qH$dm {^Þ{OZer {‘lU Amho H$m? 
Vwåhmbm AOyZhr bmoI§S> Am{U J§YH$ ho XmoÝhr doJio 
nXmW© åhUyZ {ZarjU H$amb H$m?

·· {MZr ‘mVrÀ¶m EH$m 
{MZr ‘mVrMo ^m§S>o

Z‘wZm A

(a) (b)

VmaoMr Omir

ÁdmbH$

{VnmB© ñQ>±S>

AmH¥$Vr 8.15 (a) Vmn{dÊ¶mM Z‘wZm A  (b) H$mio dñVw‘mZ

Z‘wZm B^m§S>çm‘Ü¶o Z‘wZm A 
Mm AYm© ^mJ ¿¶m 
Am{U Ë¶mbm 
hiwdmanUo CîUVm 
(AmH¥$Vr 8.15a) XoV 
H$mio dñVw‘mZ V¶ma 
hmoB©n¶©V T>diV amhm.

·· {MZr ‘mVrÀ¶m 
^m§S>¶mVrb gm{hË¶ 
W§S> hmoD$ Úm.
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·· ho H$mio dñVw‘mZ EH$m R>odm Am{U ‘wgimÀ¶m ghmæ¶mZo ~marH$ Xim.

·· AmVm Xþgè¶m narjU H$mModa R>odm Am{U Ë¶mbm Z‘wZm B (AmH¥$Vr 8.15b) Ago Zm§d Úm.

·· AmVm Vw‘À¶mH$S>o Z‘wZm A Am{U Z‘wZm B (AmH¥$Vr 8.16a Am{U 8.16b) ho XmoZ Z‘wZo 
AmhoV.

Z‘wZm A Am{U Z‘wZm B ¶m XmoÝhr Z‘wÝ¶m§Mr EH$m Z§Va EH$ Aer VwbZm H$am Am{U Vw‘Mr 
{ZarjUo H$moï>H$ 8.2 ‘Ü¶o Zm|X H$am.

AmH¥$Vr 8.16 (a) Z‘wZm A     (b) Z‘wZm B
(a) (b)

(a) Z‘wZm A

Mw§~H$   nm¶ar 1 - ApñVËd

··Z‘wZm A Am{U Z‘wZm B ¶m§À¶m ApñVËdmMr a§J Am{U nmoV ¶mgmaIr 
VwbZm H$am.

(b) Z‘yZm B
AmH¥$Vr 8.17 Mw§~H$mbm Z‘wZo A 

Am{U Z‘wZo B Mo à{VgmX

Mw§~H$    nm¶ar 2 - Mw§~H$ MmMUr 

·· EH$ Mw§~H$ ¿¶m Am{U Vmo Z‘wZm A (AmH¥$Vr 8.17a) Am{U Z‘wZm 
B> (AmH¥$Vr 8.17b) da EH$m Z§Va EH$ H$éZ {’$adm.

·· Vwåhmbm H$m¶ {XgyZ ¶oVo? 

nm¶ar 3 - dm¶y MmMUr

·· EH$m narjm Zir‘Ü¶o Z‘wZm A hm WmoS>çm àW‘ gwajm

h¡S´>moŠbmoarH$ AmåbmMr hmVmiUr 
H$aVmZm H$miOr ¿¶m.

à‘mUmV ¿¶m Am{U Ë¶mV gm¡å¶ h¡S´>moŠbmoarH$ 
AmåbmMo H$m§hr W|~ {‘idm (AmH¥$Vr 
8.18a)
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(b) Z‘wZm B (a) Z‘wZm A

narjm Zir narjm 
Zir

narjm Zir 
ñQ±S>

narjm 
Zir 
ñQ±S>

AmH¥$Vr 8:19 V¶ma Pmboë¶m dm¶yMo Yya ~mhoa H$mT>Ê¶mMm ¶mo½¶ ‘mJ©

·· Vwåhr H$m¶ {ZarjU H$amb?

·· V¶ma Pmbobm hm dm¶y ZmH$mH$S>o KoD$Z Ë¶mMm hiydmanUo dmg ¿¶m. (AmH¥$Vr 8.19)

àW‘ gwajm

H$Yrhr WoQ> H$m§hrhr dmg KoD$ ZH$m.

·· narjm Zi$sÀ¶m Vm|S>mOdi OiVm VwH$S>m qH$dm noQ>Vr ‘oU~Vr AmUyZ V¶ma Pmboë¶m 
dm¶y§Mr MmMUr H$am (AmH¥$Vr 8.20a)

(a) Z‘wZm A   (b) Z‘wZm B

AmH¥$Vr 8.20 dm¶y§Mr narjm

·· Vwåhr H$m¶ {ZarjU H$amb?

·· Z‘wZm B gmo~V gwÜXm darb nm¶è¶m§Mr nwZamd¥Îmr H$am. (AmH¥$Vr 8.18b Am{U AmH¥$Vr 
8.20b)
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A.Z§. à¶moJ
{ZarjUo

Z‘wZo A Z‘wZo B

1.

ApñVËd
(i) a§J
(ii) nmoV

2. Mw§~H$ MmMUr

3.

dm¶y MmMUr
(i) dmg
(ii) OiUo

  H$moï>H$ 8.2: Z‘wZo A Am{U B ¶m§Mr VwbZm

H$m§hr MM}Mo ‘wÔo

∙	 Z‘wZo A Am{U B gmaIoM {XgVmV H$m ?

∙	 H$moUVm Z‘wZm Mw§~H$s¶ JwUY‘© àX{e©V H$aVmo?

∙	 Amåhr Z‘wZo A Am{U B Mo KQ>H$ doJio H$ê$ eH$Vmo H$m?

∙	 gm¡å¶ h¡S´>moŠbmoarH$ Amåb {‘gië¶mda Z‘wZo A Am{U B> XmoÝhr‘Ü¶o dm¶y V¶ma hmoVmV H$m?

∙	 XmoÝhr KQ>Zm§‘Ü¶o dm¶y§Mm dmg gmaImM qH$dm doJdoJim AgVmo ?

∙	 ¶m H¥$VrgmR>r dmnaë¶m OmUmè¶m nXmWmªMr {‘lUo, g§¶wJo Am{U ‘wbÐì¶o Ago dJuH$aU gwÜXm 
H$am.

Z‘wZm A 

Z‘wZm A : bmoI§S> Am{U J§YH$ ¶m XmoZ ‘wbÐì¶m§Mo Z‘wZm A ho {‘lU 
Amho Ago Amåhr gm§Jy eH$Vmo. Ë¶m§Mo KQ>H$ Ë¶m§Mo JwUY‘© {Q>H$dyZ 
R>odVmV Am{U Ë¶m§Mo H$mù¶m Am{U {ndù¶m a§JmMo H$U {XgVmV. Z‘wZm 
A Odi Mw§~H$ AmUë¶mda bmoI§S>mMo VwH$S>o Mw§~H$mH$S>o AmH${f©bo OmVmV. 
åhUyZ bmoI§S> Am{U J§YH$ h¡ doJio H$aVm ¶oVmV.

Vwåhr ho nm{hbo Amho H$s Z‘wZm A ‘Ü¶o {‘lUmVrb bmoI§S> ho 
gm¡å¶ h¡S´>moŠbmoarH$ Amåbmer A{^{H«$¶m H$ê$Z ’o$ag ŠbmoamB©S> Am{U h¡S´>moOZ dm¶y V¶ma H$aVo. 
hm dm¶y a§JhrZ, dmghrZ Amho Am{U "’$Q>' A§gm AmdmO H$arV OiVmo.

Vr A{^{H«$¶m Aer Xe©{dbr OmVo.

bmoh + gm¡å¶ h¡S´>moŠbmoarH$ Amåb  ’o$ag ŠbmoamB©S> + h¡S´>moOZ dm¶y

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



 nXmWmªMo ñdê$n : ‘wbÐì¶o, g§¶wJo Am{U {‘lUo 17

XþgarH$S>o narjm ZirÀ¶m Vimer J§YH$ hm {ndù¶m KZ ñdénmV gmoS>bm OmVmo. ¶mdéZ 
Ago {XgyZ ¶oVo H$s J§YH$ ho h¡S´>moŠbmoarH$ Amåbmer {H«$¶m H$arV Zmhr.

Z‘wZm B

 Z‘wZm B : Z‘wZm B ‘Ü¶o {‘imbobo H$mio dñVw‘mZ ho ’o$ag gë’$mB©S>Mo 
Amho. Amåhmbm Ago AmT>iyZ ¶oVo H$s nmoV Am{U a§J g§nyU© gmaImM 
Amho. J§YH$ Am{U bmoI§S> ¶m XmoZ ‘wbÐì¶mZm CîUVm {Xë¶mda ho V¶ma 
hmoVo. Vo Mw§~H$mH$S>o AmH${f©bo OmV Zmhr. ZdrZ nXmWm©Mo JwUY‘© ho 
nyU©nUo doJio JwUY‘© AmhoV Am{U bmoI§S> Am{U J§YH$ ¶m§Zm doJio 
H$aVm ¶oV Zmhr. åhUyZ Amåhr Ago åhUy eH$Vmo H$s EH$ g§¶wJ V¶ma 

Pmbo Amho. AmVm Z‘wZm B da Mw§~H$mMm H$moUVmhr n[aUm‘ H$m hmoV Zmhr ho Vwåhr ñnï>.

H$ê$ eH$Vm H$m?

Z‘wZm B Vrb ’o$ag gë’$mB©S> gm¡å¶ h¡S´>moŠbmoarH$ Amåbmer {H«$¶m H$ê$Z  ’o$ag ³bmoamB©S> 
Am{U h¡S´>moOZ gë’$mB©S> dm¶y V¶ma hmoVmo. hm dm¶y a§JhrZ Amho Am{U Ë¶mbm Hw$Obë¶m 
A§S>çmà‘mUo dmg ¶oVmo.

hr {H$¶m Aer Xe©{dbr OmVo.

’o$ag gë’$mB©S>+gm¡å¶ h¡S´>moŠbmoarH$ Amåb    ’o$ag ³bmoamB©S+h¡S´>moOZ gë’$mB©S  

8.4 Amåhr ‘wbÐì¶o, g§¶wJo Am{U {‘lUo H$er dmnaVmo.

Amnë¶m g^modVmbr ‘wbÐì¶o, g§¶wJo Am{U {‘lUo AmhoV. Amåhr ídmg KoV Agbobr hdm 
hr Am°ŠgrOZ, Z¡Q´>moOZ Am{U H$m~©ZS>m¶ Am°ŠgmB©S> gma»¶m dm¶y§Mo {‘lU Amho. OrdZmgmR>r 
Amdí¶H$ Agbobo nmUr ho g§¶wJ h¡S´>moOZ Am{U Am°ŠgrOZ ¶m ‘wbÐì¶mnmgyZ ~Zbobo Amho.

bmoI§S> Am{U A°ë¶w{‘{Z¶‘ ¶mgma»¶m ‘ybÐì¶m§Mm Cn¶moJ nyb, B‘maVr Am{U dmhZo 
~m§YÊ¶mgmR>r Ho$bm OmVmo.

¶m g§H$ënZm g‘OyZ KoUo åhUOo Ho$di Amnë¶m g^modVmbÀ¶m Jmoï>r AmoiIUo EdT>oM Zmhr 
Va Zm{dÝ¶nyU© CnH«$‘mMr Jwé{H$„r gwÜXm Amho. CXmhaUmW© agm¶Z emók ‘wbÐì¶o EH${ÌV 
hmoD$Z g§¶wJo H$er V¶ma H$aVmV ¶mMm Aä¶mg H$aVmV. Á¶m‘wio Ë¶m§Zm amoJm§er bT>Ê¶mgmR>r 
OrdZ ajH$ Am¡fYo Am{U bg emoYVm ¶oVmV. ho kmZ IVm§À¶m {Z{‘©Vr‘Ü¶o XoIrb ‘XV H$aVo 
Á¶m‘wio OmJ{VH$ ñVamda dmT>Ë¶m ‘mZdr bmoH$g§»¶obm AÞ XoUmao nrH$ CËnmXZ dmT>{dVo.
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A{^¶§Vo Am{U ^m¡{VH$ emók A{ÛVr¶ JwUY‘© Agboë¶m nXmWm©Mr aMZm H$aÊ¶mgmR>r 
g§¶wJo Am{U {‘lUm§À¶m Ë¶m§À¶m AmH$bZmda Adb§~yZ AgVmV. CXmhaUmW© Ë¶mZr ñQ>oZbog ñQ>rb 
gmaIo {‘lYmVy {dH${gV Ho$bo AmhoV. Oo ewÕ bmoI§S>mnojm ‘O~yV Am{U {Q>H$mD$ Amho. bmHw$S>, 
ñQ>rb Am{U H«$m±H«$sQ> ¶mgmaIr gm{hË¶o ~m§YH$m‘ H$aÊ¶mg dmnabr OmVmV Vr gd© {‘lUo AmhoV.

I{ZOmnmgyZ {d{dY YmVy {‘iVmV ¶mMm Aä¶mg Vwåhr Ho$bm Amho. AmVm Ë¶m I{ZOm§~Ôb 
Aä¶mg H$é¶m.

^m¡{VH$ emókmZr {dH${gV Ho$boë¶m "AmíM¶©H$maH$' 
nXmWm©Mo CXmhaU åhUOo J«m’$sZ EAamoOob hmo¶. ho 
H$m~©ZnmgyZ ~Zbobo Amho Am{U Vo n¥Ïdrdarb gdm©V 
hbHo$ nXmW© Agë¶mMo åhQ>bo OmVo. Vo BVHo$ hbHo$ 
Amho H$s JdV XoIrb Vo Yé eH$Vo. (AmH¥$Vr 8.21). 

Vo AË¶§V gpÀN>Ð Amho Am{U åhUyZM Ë¶mMr emofU j‘Vm OmñV Amho. ¶m 
H$maUmñVd Vo n¶m©daUr¶ ñdÀN>H$ åhUyZ dmnabo OmD$ eH$Vo. CXmhaUmW© 
g‘wÐmV Am{U O{‘Zrda Vob JiVr gm’$ H$aÊ¶mgmR>r ho dmnaVmV.

AmH¥$Vr 8.21

EH$ nmD$b nwT>o

Vo g§aMUo‘Ü¶o B‘maVrgmR>r D$Om© ~MV H$aUmar CnH$aUo Am{U {deof AmÀN>mXZmgmR>r 
Cn¶wº$ Amho.

8.5 I{ZOo åhUOo H$m¶?

~hþVoH$ IS>H$ ho I{ZOmMo {‘lU AgVmV, Oo S>moi¶m§Zr 

nm¶amoŠgoZ

AmobrdrZ g§J{Oam

ñ’$Q>rH$ H°$ëgmB©Q>

A^«H$

AmH¥$Vr 8.22 H$m§hr I{ZOo 

qH$dm q^J qH$dm gwú‘Xe©H$mZo nmhVm ¶oVmV. H$m§hr I{ZOmZm 
‘yi I{ZOo Ago åhUVmV Or ewÜX ‘wbÐì¶o AgVmV na§Vw 
g§¶wJo ZgVmV.

ho gmoZo, Mm§Xr, Vm§~o BË¶mXr gmaIo YmVy Agy eH$VmV 
qH$dm J§YH$, H$m~©Z BË¶mXr gmaIo AYmVy Agy eH$VmV. 

~hþVoH$ I{ZOo hr EH$mnojm OmñV ‘wbÐì¶mnmgyZ 
~Zbobr g§¶wJo AgVmV. I{ZOm§Mr H$m§hr gm‘mÝ¶ CXmhaUo 
åhUOo ñ’$Q>rH$, H°$ëgmB©Q>, A^«H$, nm¶amoŠgoZ, AmobrdrZ 
Am{U g§J{Oam (AmH¥$Vr 8.22) BË¶mXr hmoV. AmnU 
Amnë¶m X¡Z§{XZ OrdZmV dmnaV Agboë¶m AZoH$ dñVy ¶m 
I{ZOmnmgyZ qH$dm I{ZOmnmgyZ {‘i{dboë¶m ‘wbÐì¶mnmgyZ 
~Zboë¶m AgVmV.
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CXmhaUmW© {g‘|Q> ho H°$ëgmB©Q>, ñ’$Q>rH$, A°ë¶w{‘Zm Am{U ’o$ag Am°ŠgmB©S>nmgyZ ~Z{dbo 
OmVo Or I{ZOo AmhoV qH$dm I{ZOmnmgyZ ~Z{dbr OmVmV. Mohè¶mMr nmdS>a (^wH$Q>r) hr 
Q>mëH$ ZmdmÀ¶m I{ZOmnmgyZ ~Z{dbr OmVo.

^maVr¶ H$bo‘Ü¶o ‘wbÐì¶o, g§¶wJo Am{U {‘lUm§Mm dmna :

T>moH$a H$bm hr {~hma Am{U AmoS>remVrb EH$ OwZr H$bmH¥$Vr Amho 
Or {ZgJm©nmgyZ àoarV gw§Xa AmH¥$Ë¶m V¶ma H$aÊ¶mgmR>r doJdoJù¶m YmVy§Mm 
dmna H$aVo.  (AmH¥$Vr 8.23) hr à{H«$¶m ‘oUmÀ¶m ZjrH$m‘mbm AmH$ma 
XoÊ¶mnmgyZ gwé hmoVo. ¶m ‘oUmÀ¶m Z‘wÝ¶mda ‘mVrMm gmMm 
~Z{dÊ¶mgmR>r Ë¶mda AmÀN>mXZ Ho$bo OmVo. ‘mVr KÅ> 
Pmë¶mZ§Va ‘oU {dViyZ OmVo Á¶m‘wio EH$ nmoH$ir OmJm 
amhVo. hr OmJm Z§Va {dViboë¶m {nVi qH$dm H$m§ñ¶ a§JmZo 
^abr OmVo. Á¶m‘wio T>moH$a H$bm ‘O~yV hmoVo Am{U {Vbm 
M‘H$Xma gmoZoar a§J {‘iVmo. AmH¥$Ë¶m AZoH$Xm àmUr, 
bmoH$ Am{U {ZgJ© Xe©{dVmV Oo Am{XdmgrMr gO©ZerbVm 
Am{U na§nam à{Vq~~rV H$aVmV.

Amnbm d¡km{ZH$ dmagm 

AmH¥$Vr 8.23 T>moH$a H$bm

‘wbÐì¶o Am{U g§¶wJo ho nXmWmªMo ‘yi KQ>H$ AmhoV àË¶oH$ dñVy Á¶m‘Ü¶o dñVw‘mZ AgVo 
Am{U OmJm ì¶mnVo Vo AmnU XaamoO nmhVmo Am{U dmnaVmo Vo nXmW© ~Z{dVmV. VWm{n Amnë¶m 
g^modVmbMr àË¶oH$ dñVy nXmW© Zmhr. àH$me, CîUVm, drO Am{U {dMma Am{U ̂ mdZm XoIrb 
Amnë¶m OJmMo ‘hËdmMo ^mJ AmhoV. na§Vw Vo nXmWm©nmgyZ ~Zbobo ZmhrV. nXmW© H$m¶ Amho 
Am{U Vo H$m¶ Zmhr ho g‘OyZ KoVë¶mZo Amnë¶mbm Amnë¶m g^modVmbMo OJ A{YH$ Mm§Jë¶m 
àH$mao g‘OyZ KoÊ¶mg ‘XV hmoVo.

‘hËdmMo ‘wÔo

·· {‘lUmV XmoZ qH$dm A{YH$ nXmW© EH$Ì {‘gibobo AgVmV ho nXmW© 
Ë¶m§Mo d¡¶{º$H$ JwUY‘© {Q>H$dyZ R>odVmV Am{U EH$‘oH$m§er amgm¶{ZH$ 
A{^{H«$¶m H$arV Zmhr.

·· {‘lU ~Z{dUmè¶m d¡¶{º$H$ nXmWm©Zm Ë¶m§Mo KQ>H$ Ago åhUVmV.
·· ewÜX nXmWm©V EH$mM àH$maMo H$U AgVmV. Ë¶m nXmWm©Mo gd© KQ>H$ 

H$U gmaIoM dmJVmV.
·· ewÕ nXmW© ho EH$Va ‘wbÐì¶ qH$dm g§¶wJ Agy eH$Vo.
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·· ‘wbÐì¶o ho gdm©V gmYo nXmW© AmhoV Oo nwT>o A{YH$ gmÜ¶m nXmWm©‘Ü¶o énm§VarV 
H$aVm ¶oV ZmhrV. ho gd© nXmWm©Mo ‘w»¶ aMZoMo KQ>H$ AmhoV.

·· Á¶m nXmWm©‘Ü¶o XmoZ qH$dm A{YH$ ‘wbÐì¶m§Mo amgm¶{ZH$ {‘lU EH$m {Z{üV 
à‘mUmV AgVo Am{U Á¶m§Mo JwUY‘© Ë¶m§À¶m ‘wbÐì¶m§À¶m KQ>H$mnojm doJio 
AgVmV Ë¶m§Zm g§¶wJo Ago åhUVmV.

·· I{ZOo hr n¥Ïdrda AmT>iUmao Z¡g{J©H$ KZ nXmW© AmhoV. Ë¶m§Mr EH$ {Z{íMV 
amgm¶{ZH$ aMZm AgVo AZoH$ doim Vr g§¶wJo AgVmV na§Vw ¹${MVM Vr ewÜX 
‘wbÐì¶o XoIrb Agy eH$VmV.

CËgwH$Vm Ord§V R>odm.

1)	 OoWo XmoZ nXmW© A Am{U B ho EH$Ì ¶oD$Z C ho CËnmXrV nXmW© V¶ma hmoUmar Imbrb 
{H«$¶m {dMmamV ¿¶m.

A+B➝ C

amgm¶{ZH$ A{^{H«$¶oZo A Am{U B Mo nwT>o gmÜ¶m nXmWm©V énm§Va hmoV Zmhr Ago g‘Om. 
¶m ‘m{hVrÀ¶m AmYmao Imbrbn¡H$s H$moUVr {dYmZo ~amo~a AmhoV?

(i)	 A, B Am{U C hr gd© g§¶wJo AmhoV Am{U ’$º$ C Mo g§¶moOZ pñWa Amho.
(ii)	 C ho g§¶wJ Amho Am{U A Am{U B Mo g§¶moOZ pñWa Amho.
(iii)	 A Am{U B hr g§¶wJo AmhoV Am{U C Mo g§¶moOZ pñWa Amho
(iv)	 A Am{U B hr ‘wbÐì¶o AmhoV Am{U C ho EH$ g§¶wJ Amho Am{U Ë¶mMo pñWa g§¶moOZ 

Amho.

2)	 {dYmZ: hdm ho EH$ {‘lU Amho
    H$maU: XmoZ qH$dm A{YH$ nXmW© {‘gibo H$s H$moUVohr amgm¶{ZH$ ~Xb Z hmoVm    

      {‘lU V¶ma hmoVo.
(i)	 {dYmZ Am{U H$maU ho XmoÝhr gË¶ AmhoV Am{U H$maU ho {dYmZmMo ¶mo½¶ ñnï>rH$aU 

Amho.
(ii)	 {dYmZ Am{U H$maU ho XmoÝhr gË¶ AmhoV Am{U H$maU ho {dYmZmMo ¶mo½¶ ñnï>rH$aU 

Zmhr.
(iii)	 {dYmZ gË¶ Amho na§Vw H$maU ho MwH$sMo Amho.
(iv)	 {dYmZ ho AgË¶ Amho na§Vw H$maU ho gË¶ Amho.
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3)	 nmUr ho EH$ g§¶wJ Amho, Á¶mnmgyZ Vo V¶ma hmoVo Ë¶m Am°ŠgrOZ Am{U h¡S´>moOZ ¶m 
‘wbÐì¶m§À¶m JwUY‘m©nojm Ë¶m§Mo JwUY‘© doJio AmhoV. ¶m {dYmZmMo g‘W©Z H$am.

4)	 Imbrbn¡H$s H$moUË¶m KQ>ZoV gd© CXmhaUo ~amo~a Owibr AmhoV? Vw‘À¶m CÎmam§À¶m 
g‘W©ZmW© H$maUo Úm.

(i)	 ‘wbÐì¶o - nmUr, Z¡Q´>moOZ, bmoI§S>, hdm.
(ii)	 EH$g‘mZ {‘lUo-I{ZOo, g‘wÐmMo nmUr, H$m§ñ¶, hdm
(iii)	ewÜX nXmW© - H$m~©ZS>m¶ Am°ŠgmB©S>, bmoI§S>, Am°ŠgrOZ, gmIa
(iv)	 EH$g‘mZ Zgbobr {‘lUo - hdm, dmiy, {nVi, JTy>>i nmUr

5)	 bmoh ho Amobga hdoer {H«$¶m H$ê$Z ’o$ag Am°ŠgmB©S> V¶ma hmoVo Am{U ‘°¾o{e¶‘ 
Am°ŠgrOZ‘Ü¶o OiyZ ‘°¾o{e¶‘ Am°ŠgmB©S> V¶ma hmoVo. darb {H«$¶o‘Ü¶o g‘m{dï> Agboë¶m 
gd© nXmWmªMo ‘wbÐì¶o, g§¶wJo qH$dm {‘lUo ¶m‘Ü¶o g‘W©Zmgh dJuH$aU H$am.

6)	 H$moï>H$ 8.3 ‘Ü¶o Imbrb KQ>H$m§Mo ‘wbÐì¶o, g§¶wJo qH$dm {‘lUo ¶mV dJuH$aU H$am.

H$m~©ZS>m¶ Am°ŠgmB©S>, dmiy, g‘wÐmMo nmUr, ‘°¾o{e¶‘ Am°ŠgmB©S>, JTy>i nmUr, Am°ë¶w{‘{Z¶‘, 
gmoZo, Am°ŠgrOZ, J§O, ’o$ag gë’$mB©S>, ½bwH$moO, hdm, nmUr, ’$im§Mm ag, Z¡Q´>moOZ, gmoS>r¶‘ 
ŠbmoamB©S>, J§YH$, h¡S´>moOZ, ~oH$s¨J gmoS>m.

‘wbÐì¶o g§¶wJo {‘lUo

H$moï>H$ 8.3

Ë¶mn¡H$s ewÜX nXmW© AmoiIm Am{U Ë¶m§Mr Imbr ¶mXr H$am

ewÕ nXmW©
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7)	 Ooìhm bmoI§S>r VwH$S>o Am{U J§YH$mMr ^wH$Q>r 

dm¶y (A) ➝ ?

gm¡å¶ h¡S´>moŠbmoarH$ ➝

Amåb$ ➝

AmH¥$Vr 8.24

Vmn{dbr OmVo Voìhm H$moUVm ZdrZ nXmW© 
V¶ma hmoVmo Am{U Vo ‘yi {‘lUmnojm H$go 
doJio Amho? ¶m {H«$¶oMo emãXrH$ g‘rH$aU 
gwÜXm {bhm.

8)	 ‘wbÐì¶ Am{U g§¶wJ Ago XmoÝhrV EH$m 
nXmWm©Mo dJuH$aU H$aUo eŠ¶ Amho H$m? 
H$m qH$dm H$m Zmhr ¶mMo dU©Z H$am.

9)	 Oa nmUr ho g§¶wJ ZgyZ h¡S´>moOZ Am{U 
Am°ŠgrOZ ¶m§Mo {‘lU AgVo Va Amnbo 
X¡Z§{XZ OrdZ H$go ~Xbbo AgVo?

10)	 AmH¥$Vr 8.24 Mo {dûcofU H$am. dm¶y A AmoiIm. amgm¶{ZH$ A{^{H«$¶oMo empãXH$ 
g‘rH$aU gwÕm {bhm.

11)	 ’$º$ AYmVynmgyZ ~Zboë¶m H$moUË¶mhr XmoZ g§¶wJm§Mr Zm§do {bhm Am{U àË¶oH$mMo XmoZ 
Cn¶moJ gwÜXm {bhm.

12)	 gmoÝ¶mMo dJuH$aU ho I{ZO Am{U YmVy Ago XmoÝhr åhUyZ H$go H$aVm ¶oB©b?

‘r qMVZ H$aVmo...

na§Vw Amåhr {dMma H$aVmo.

Agm¶bm ZH$mo H$m

Agob H$s

Vw‘À¶m {‘Ìm§Zr {dMmaboë¶m àíZmda qMVZ H$am Am{U Ë¶m§Mr CÎmao XoÊ¶mMm à¶ËZ H$am.

Vw_À¶m {_ÌmZr {dMmaboë¶m àíZmda {MV§Z H$am 
Am{U Ë`m§Mr CÎmao XoÊ¶mMm à¶ËZ H$am.

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

‘bm dmQ>Vo...

nU Amåhmbm 
dmQ>bo hmoVo. H$Xm{MV...

Ag§ Zgmd§  
H$m...
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emoYm, ZjrH$m‘ Am{U dmX{ddmX H$am.

‘wbÐì¶o, g§¶wJo Am{U {‘lUo ¶m§À¶mVrb ’$aH$ AmH¥$Ë¶m§gh ñnï> H$aÊ¶mgmR>r Am{U Ë¶m§Mo 
JwUY‘© Am{U Cn¶moJ ñnï> H$aÊ¶mgmR>r dmñV{dH$ OrdZmVrb CXmhaUmdê$Z hmñ¶mñnX nÅ>¶m§Mr 
aMZm H$am Am{U V¶ma H$am.

H$m§hr ‘wbÐì¶m§Mo (’$m°ñ’$ag, gmoS>r¶‘ gmaIo) g§¶wJo 

{dkmZ g‘mO

Am§Va {eñVrMo 
àH$ën

(no{Z{gbrZ à‘mUo) Am{U {‘lUo ({nVi, H$m§ñ¶, ñQ>oZbog 
ñQ>rb gmaIo) ¶m§Mo emoY emoYm. dJm©V Vw‘Mo {ZîH$f© gmXa H$am.

ñdÀN>Ho$ qH$dm Aënmonhma ¶mgma»¶m dñVydarb H$mJXr nÅ>r 
dmMm Am{U Ë¶m‘Ü¶o AgUmar {‘lUo Am{U g§¶wJo ¶m§Mr ¶mXr 
H$aÊ¶mMm à¶ËZ H$am emoY ¿¶m.

JQ>m‘Ü¶o H$m¶© H$am. àË¶oH$ JQ> ‘wbÐì¶, g§¶wJ Am{U 
{‘lUmÀ¶m ^y{‘Ho$V Agë¶mMo ^mgdob. Ë¶mn¡H$s H$moUVm JQ> 
gdm©V ‘hËdmMm Amho ¶mda dmX{ddmX H$am.

Vw‘À¶m {‘Ìm§Zr V¶ma Ho$boë¶m àýmda MMm© H$am 
Am{U Ë¶mMo CÎma {b{hÊ¶mMm à¶ËZ H$am.........
.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................

‘r {dMma 
H$aVmo

na§Vw Amåhr 
{dMma H$aVmo AgoM H$m...

Ago Zmhr...
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Ðmì¶o, ÐmdHo$ Am{U ÐmdUm§Mo 
Amü¶©H$maH$ OJ

The Amazing World of Solutes, 
Solvents, and Solutions 

9
emoYm Am{U {dMma H$am.

•• darb {MÌmV H$m¶ KS>V Amho Ago Vwåhmbm dmQ>Vo?

•• Oa Vwåhr Vw‘À¶m Mhm‘Ü¶o OmñV gmIa KmVbr Am{U Vr {daKim¶Mr 
Wm§~br Va H$m¶ hmoB©b? hm àíZ Vwåhr H$gm gmoS>dmb.

•• gmIa Am{U ‘rR> nmÊ¶mV {daKiVmV nU VobmV Zmhr. nmUr ho EH$ 
Mm§Jbo ÐmdH$ Amho Ago H$m ‘mZbo OmVo?

•• nmÊ¶mÀ¶m ~mQ>ë¶m ghgm JmobmH$ma ZgyZ C§M Am{U X§S>JmobmH$ma H$m 
AgVmV?

•• Vw‘À¶m àíZm§Mr XodmU-KodmU H$am?	

	  ?
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Vwåhr Vw‘À¶m Am¶wî¶mV H$YrVar Amoab [ahm¶S´o>eZ gmobyeZ 

AmH¥$Vr 9.1 : gmIa ‘rR> d nmUr 
¶m§Mo {‘lU

AmH¥$Vr 9.2. nmUr d  dmiy ¶mMo 
{‘lU, ^wgm d nmUr {‘lU

(ORS) KoVbo Agob. eara Obr¶ R>odyZ {ZO©brH$aUmda CnMma 
H$aÊ¶mgmR>r ORS Mm dmna Ho$bm OmVmo Vwåhr {Okmgy B¶Îmm 6dr 
‘Ü¶o ORS Kar H$go ~Zdm¶Mo {eH$bmV, Vwåhr Vo {H$Vrhr 
ß¶m¶bo Var Kar ~Z{dboë¶m ORS Mm àË¶oH$ KmoQ> gmaImM 
AgVmo. H$m? ¶mMm Vwåhmbm àý nS>bm Agob. EH$m KmoQ>mV ImaQ> 
Am{U Xþgè¶m KmoQ>mV JmoS> Ago H$m bmJV Zmhr? 

¶mMo H$maU Ooìhm Vwåhr nmÊ¶mV gmIa Am{U ‘rR> KmbVm 
Vo§ìhm Vo {‘lU V¶ma hmoVo (AmH¥$Vr 9.1) Ë¶m‘Ü¶o gmIa Am{U 
‘rR> gd©Ì g‘mZnUo {dVarV hmoVo. 

ho {‘lU EH$gmaIo Amho H$s Zmhr Vwåhr gm§Jy eH$Vm H$m? 
(AmH¥$Vr 9.1) Oa Ë¶m nmÊ¶mV ISy>nmdS>a {‘gië¶mda H$m¶ 
KS>Vo Vo  EH$  {OÞer {‘lU V¶ma hmoVo H$m? 

Ooìhm ‘rR> Am{U gmIa nmÊ¶mV {‘gibr OmVo Voìhm Vo 
EH$ {OÞer {‘lU V¶ma hmoVo. Ooìhm ISy>nmdS>a {H$d§m ^ygm 
nmÊ¶mV {‘gibm OmVmo Voìhm KQ>H$m§Mo EH$g‘mZ {dVaU hmoV Zmhr Aem {‘lUm§Zm {^Þ{OÞgr 
{‘lU åhUVmV (AmH¥$Vr 9.2 A) Am{U 9.2 ~)

Mbm nXmW© EH$Ì H$aÊ¶mMo emó {eHy$¶m

9.1 Ðmì¶ ÐmdH$ Am{U ÛmdU åhUOo H$m¶?

‘rR> qH$dm gmIa Am{U nmUr ¶m§À¶m 

AmH¥$Vr 9.3 ÐmdH$mVrb g‘mZ [aVrZo {d^mJboë¶m 
Ðmì¶m§Mo {dembrV ¶moOZm~ÜX {MÌ

Ðmì¶

ÐmdU

EH${OÞer {‘lUmbm ÐmdU Ago åhUVmV 
Ooìhm KZ nXmW© Ðd nXmWm©V {‘gibm OmVmo 
Voìhm ÐmdU V¶ma hmoVo. Ë¶mVrb KZ 
nXmWm©Zm Ðmì¶ åhUVmV Am{U Ðd nXmWm©bm 
ÐmdH$ åhUVmV (AmH¥$Vr 9.3)

Ðmì¶ + ÐmdH$  ÐmdU

Ooìhm XmoZ Ðd nXmW© EH$Ì {‘giyZ 
ÐmdU V¶ma hmoVo Voìhm ¶mVrb H$moUVo Ðmì¶ 
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Xþgè¶m Ðmì¶mV {daKiV AmhoV ho ñnï> hmoV ZgVo. Aem n[añWrVrV H$‘r à‘mUmV Agboë¶m Ðdmbm 
Ðmì¶ åhUVmV d OmñV à‘mUmV Agboë¶m Ðdmbm ÐmdH$ åhUVmV.

Amnë¶mbm ‘m{hV Amho H$s hdm ho 
EH$ {‘lU Amho. dm¶y§Mo {‘lU XoIrb 

ÐmdU ‘mZbo OmB©b?

Á¶m à‘mUo nmUr Ðd ÐmdUmV ÐmdH$ åhUyZ H$m¶© H$aVmo Ë¶mà‘mUo dm¶y XoIrb ÐmdU V¶ma 
H$aVmV Á¶m‘Ü¶o hdm EH$ gm‘mÝ¶ CXmhaU Amho.

hdm EH$ dm¶w§Mo ÐmdU Amho. hdoV Z¡Q´>moOZ OmñV à‘mUmV Agë¶mZo ho ÐmdH$ ‘mZbo OmVo Va 
AaJm°Z, H$m~©ZS>m¶ Am°ŠgmB©S> Am{U BVa dm¶y ho Ðmì¶ ‘mZVo OmVmV.

H$Yr EoH$bo Amho?

^maVr¶ JmoS> Jwbm~Om‘yZ gmR>r bmJUmam 
gmIaoMm nmH$ hm ‘moR>çm à‘mUmV gmIa d H$‘r 
nmUr KodyZ V¶ma H$aVmV. VWmnr nmUr ¶oWo ÐmdH$ d 
gmIa ho Ðmì¶ ‘mZbo OmVo AmH¥$Vr (9.4)

AmH¥$Vr 9.4 gmIaoÀ¶m nmH$mV 
~wS>{dbobo Jwbm~ Om‘yZ

9.2 EH$m {Z{üV à‘mUmVrb ÐmdH$mV {H$Vr Ðmì¶ {daKiy eH$Vmo?

H¥$Vr. 9.1 Mbm Vnmg H$é¶m

·· EH$ ñdÀN> H$moaS>r H$mMoMr ^aUr ¿¶m Am{U 

Oa AmnU {Xboë¶m à‘mUmVrV 
nmÊ¶mV OmñV ‘rR> KmbV 
amhrbmo Va H$m¶ hmoB©b?

Vr AYu nmÊ¶mZo ^am.

·· Ë¶mV EH$ M‘Mm ‘rR >Kmbm Am{U Vo nyU© 
{daKion¶ªV T>dim AmH¥$Vr 9.5)
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·· àH$aU 9 do, Ðì¶o, ÐmdHo$ Am{U ÐmdUm§Mo Amü¶©H$maH$ OJ

·· H$mMoÀ¶m ^aUrV hiyhiy M‘À¶mZo ‘rR> Kmbm Am{U T>diV ahm Vwåhr {‘R>mMo nyU©nUo {daKiUo 
Wm§~on¶ªV {H$Vr M‘Mo ‘rR> KmbVm ¶mMo {Z[ajU H$am.

·· Vw‘Mr {Z[ajUo V³Vm 9.1 ‘Ü¶o Zm|Xdm.

KoVboë¶m ‘rR>mMo à‘mU (MhmMm 
M‘Mm)

{Z[ajU (‘rR> {daKiVo / {daKiV 
Zmhr)

EH$

XmoZ

VrZ

Mma

…

ÎmH$Vm 9.1 nmÊ¶mV ‘rR> {daKiUo

H$m§hr MM}Mo ‘wÔo

·· Vwåhr {H$Vr M‘Mo {‘R> {daKiy eH$bm, Omon¶ªV H$m§hr ‘rR> {daKim¶Mo am{hbo?

·· nmÊ¶mÀ¶m ‘rR> {daKiÊ¶mÀ¶m j‘Vo ~Ôb ho H$m¶ Xe©{dVo?

gwédmVrbm ‘rR> nmÊ¶mV nwU©nUo {daKiVo Am{U Ë¶mMo ÐmdU V¶ma hmoVo. 

AmH¥$Vr 9.5 Ag§n¥º$ 
ÐmdU

ho Vwåhr nm{hbobo Amho. AmUIr H$mhr M‘Mo ‘rR> KmVë¶mZ§Va EH$ Q>ßnm Agm 
¶oVmo H$s KmVboVo ‘rR> nwU©nUo {daKiV Zmhr. Am{U Z {daKibobo ‘rR> 
Vimer O‘m hmoVo. ho Ago Xe©{dVo H$s$ nmÊ¶mV AmVm A{YH$ ‘rR> {daKiy 
eH$V Zmhr H$maU ho Ë¶mÀ¶m ‘¶m©Xon¶ªV nmohmoMbo Amho.

Á¶m ÐmdUmV {Xboë¶m Vn‘mZmbm OmñV Ðmì¶ {daKiVm ¶oVo Ë¶mbm 
Ag§n¥º$ ÐmdU åhUVmV. (AmH¥$Vr 9.5) VWm{n Á¶m ÐmdUmV {Xboë¶m 
Vn‘mZmbm Ðmì¶ {daKiÊ¶mMo Wm§~Vo d Vimer pñWamdÊ¶mg gwé hmoVo Aem 
ÐmdUmbm g§n¥º$ ÐmdU åhUVmV (AmH¥$Vr 9.6)

EH$m {Z{üV à‘mUmVrb ÐmdUmV (ÐmdH$mV) Agboë¶m Ðmì¶mÀ¶m à‘mUmbm Ë¶mMr {Vd«Vm Ago 
åhUVmV.
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{Z{üV à‘mUmVrb ÐmdUmV (ÐmdH$mV) Agboë¶m Ðmì¶mÀ¶m 

AmH¥$Vr 9.6 g§n¥º$ 
ÐmdU

ÐmdU

Z {daKibobo ‘rR>

à‘mUmbm Ë¶m§Mr {Vd«Vm Ago åhUVmV. {Z{üV à‘mUmVrb ÐmdUmV 
Agboë¶m Ðmì¶mbm gm¡å¶ ÐmdU Ago åhUVmV.(H$‘r à‘mUmVrb 
Ðmì¶) qH$dm {Vd« ÐmdU (OmñV à‘mUmVrb$ Ðmì¶) {Vd«Vm d 
gm¡å¶ ÐmdU ho g§~§YrV eãX AmhoV. åhUyZ CnH«$‘ 9.1 ‘Ü¶o Ago 
åhUVm ¶oB©b H$s EH$ M‘Mm ‘rR> {daKiyZ {‘i{dbobo ÐmdU ho 
XmoZ qH$dm A{YH$ M‘Mo {daKiyZ {‘i{dboë¶m ÐmdUmnojm gm¡å¶ 
AgVo. 

Vwåhr AmVm {dMma H$é eH$Vm H$m? H$moUVo ÐmdU OmñV {Vd« 
Amho? 100 ‘r. br. nmÊ¶mV XmoZ M‘Mo ‘rR> qH$dm 50 ‘r.br nmÊ¶mV Mma M‘Mo ‘rR>.

CnH«$‘ 9.1 déZ AmnU Ago åhUy eH$Vmo H$s ÐmdmÀ¶m EH$m {Z{üV à‘mUmV {daKiboë¶m 
OmñVrV Ðmì¶ amerbm Ë¶mMr {dÐmì¶Vm åhUVmV.

9.2.1 Vn‘mZmMm Ðì¶mÀ¶m {dÐmì¶Voda H$gm n[aUm‘ hmoVmo

H¥$Vr 9.2 Mbm à¶moJ H$é¶m (àmË¶{jH$ CnH«$‘)

EH$m H$mMoÀ¶m M§MwnmÌmV gw‘mao àW‘ gwa{jVVm

Vmn{dÊ¶mMo CnH$aU dmnaVmZm 
H$miOr ¿¶m.

 
50 ‘r.br. nmUr ¿¶m d Ë¶m nmÊ¶mMo Vn‘mZ 
à¶moJ emioVrb Vn‘mnH$mZo ‘moOm. g‘Om 
Vo 20�0C Amho.

Ë¶m nmÊ¶mV EH$ M‘Mm ~oqH$J gmoS>m (gmoS>r¶‘ h¡S´>moOZ H$m~m}ZoQ>) Kmbm d Vmo {daKion¶ªV 
T>dim. T>diV AgVmZm WmoS>m WmoS>m gmoS>m KmbV ahm. Omo n¶ªV M§MynmÌmÀ¶m Vimer Z {daKibobm 
gmoS>m {e„H$ am{hb Vmo n¶ªV. 

·· AmVm M§MwnmÌmVrb KQ>H$ T>diV 500C n¶ªV Ja‘ H$am. (AmH¥$Vr 9.7)

·· Z {daKiboë¶m gmoS>çmMo H$m¶ KS>Vo?

·· Vwåhmbm ~oqH$J gmoS>m {daKibobm {Xgob.

·· ¶m Vn‘mZmbm AUIr WmoS>m ~oqH$J gmoS>m KmbyZ T>diV ahm. Omon¶ªV ~oqH$J gmoS>m Vimer Z 
{daKiVm am{hb Vmo n¶ªV.
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·· M§MwnmÌmVrb KQ>H$ nwT>o 700C n¶ªV Ja‘ H$am 
à¶moJmMo ñQ>±S>

à¶moJembm Vn‘mnH$

H$mMoMr Zir
M§MwnmÌ

ImÊ¶mMm gmoS>m 
Agbobo nmUr 

VmaoMr Omir

VrZ nm¶mMo ñS>±S>

pñn[aQ>Mm {Xdm

AmH¥$Vr 9.7 ~oqH$J gmoS>çmMo nmÊ¶mV  
{daKiUo

Vwåhmbm H$m¶ {XgVo?
·· Z {daKibobm ~oqH$J gmoS>m {daKibobm 

{Xgob
·· ¶m à¶moJmdéZ Vwåhr H$m¶ {ZîH$f© H$mT>mb?

700C Vn‘mZmÀ¶m nmÊ¶mV 500C Vn‘mZmÀ¶m 
nmÊ¶mnojm OmñV ~oqH$J gmoS>m {daKiVmo. 200C 
Vn‘mZmÀ¶m nmÊ¶mV {daKiboë¶m ~oH$s¨J gmoS>çmMo 
à‘mU AmUIr H$‘r AgVo.

¶m dê$Z Ago AmT>iyZ ¶oVo H$s ~hþVoH$ 
nXmWmªMr {dÐmì¶Vm hr Vn‘mZmV dmT> Pmë¶mg 
dmT>Vo. AmnU Agohr åhUy eH$Vmo H$s Vn‘mZ 
dmT>ë¶mg {d{eï> Vn‘mZmVrb g§n¥º$ ÐmdUo ho 
Ag§n¥³V ÐmdUmgmaIoM dV©U H$aVmV.

Amnbm d¡km{ZH$ dmagm

^maVmVrb Am¶wd}X, {gÜX Am{U BVa nma§nmarH$ nÜXVr‘Ü¶o Am¡fYr gyÌo V¶ma 
H$aÊ¶mgmR>r àm‘w»¶mZo nmÊ¶mMm dmna ÐmdH$ åhUyZ Ho$bm Amho. ¶m ì¶Vr[aº$ Am¡fYr 
dZñnVrÀ¶m h¡S´>mo AëH$mohmobrH$ AH$m©Mm dmna H$ê$Z Am¡fYr gyÌo V¶ma H$aÊ¶mV 
Ambr. ^maVr¶ Am¡fY nÕVr‘Ü¶o Am¡fYmMo CnMmamË‘H$ ’$m¶Xo gmÜ¶ H$aÊ¶mgmR>r 
Am¡fYr gyÌmgmR>r ÐmdH$ åhUyZ Vob, Vwn, XþY Am{U BVa nXmWm©Mm dmna H$aÊ¶mMo 
gwM{dbo Amho.

emók ìhm

A{gZm M°Q>Ou ¶mZm Am¡fYr dZñnVrda H$m‘ H$aÊ¶mMr àoaUm H$em‘wio {‘imbr? 
A{g‘m M°Q>Ou ¶m Anñ‘ma {damoYr d ‘bo[a¶m {damoYr Am¡fYo {dH$grV 
H$aÊ¶mÀ¶m H$m‘mgmR>r à{gÜX AmhoV. Am¡fYr dZñnVr‘YyZ ‘hËdmMr 
g§¶wJo H$mT>Ê¶mgmR>r Am{U doJio H$aÊ¶mgmR>r Ë¶m§Zr ÐmdH$ Am{U ÐmdUm§Mm 
‘moR>çm à‘mUmV dmna Ho$bm Amho. Ë¶m OmZH$s Aå‘b Z§Va S>m°ŠQ>aoQ> hr 
nXdr {‘i{dUmè¶m Xþgè¶m ^maVr¶ ‘{hbm R>aë¶m AmhoV. amgm¶{ZH$ 
{dkmZ joÌmVrb em§Vr ñdén ^maZJa nwañH$ma {‘i{dUmè¶m n{hbm 
^maVr¶ ‘{hbm R>aë¶m Am{U Ë¶mZm nÙ^yfU nwañH$mamZohr gÝ‘mZrV H$aÊ¶mV Ambo hmoVo.
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

dm¶w nmÊ¶mV gwÕm {daKiVmV?

9.3 dm¶yMr {dÐmì¶Vm

Am°³grOZ gh AZoH$ dm¶y nmÊ¶mV {daKiVmV. 

AmH¥$Vr 9.8 nmÊ¶mV Agboë¶m ObMa àOmVr

Am°³grOZ nmÊ¶mV WmoS>çm à‘mUmV {daKiVmo. Oar 

Vmo AJXr H$‘r à‘mUmV AgbmVar {daKibobm 

Am°³grOZM dZñnVr ‘mgo Am{U BVa Ordmgh gd© 

ObMamZm {Q>H$dyZ R>odVmo.

nmÊ¶mVrb dm¶y§Mo {‘lU ho EH$g‘mZ Amho H$s 

Ag‘mZ Amho?

ho EH$g‘mZ {‘lU Amho H$maU dm¶y nmÊ¶mV 

g‘mZ[aVrZo {daKiyZ ÐmdU V¶ma H$aVmV. Vn‘mZmMm Ðd nXmWm©Vrb dm¶y§À¶m {dÐmì¶Voda n[aUm‘ 

hmoD$ eH$Vmo H$m? Oa hmoV Agob Va H$gm hmoVmo?

Vn‘mZ dmT>bo Va dm¶y§Mr {dÐmì¶Vm gm‘mÝ¶Vm H$‘r hmoVo. W§S> nmÊ¶mV OmñV Am°³grOZ {daKiy 

eH$Vmo Ago AmT>iyZ Ambo Amho. Ë¶m‘wio ObMamgmR>r nwaogm Am°³grOZ {‘iVmo (AmH¥$Vr 9.8) Xþgè¶m 

pñWVr‘Ü¶o Ooìhm nmUr Ja‘ hmoVo Voìhm Am°³grOZmMr {dÐmì¶Vm H$‘r hmoVo.

AmVm ‘bm g‘Obo Amho H$s AmnU dmnaV Agbobr {‘lUo hr XmoZ àH$mamMr 
Agy eH$VmV EH$g‘mZ Am{U Ag‘mZ. EH$g‘mZ {‘lUmZm ÐmdU åhUVmV 
Ë¶m‘Yrb KQ>H$ doJio {XgV ZmhrV. EH$g‘mZ Zgboë¶m {‘lUm‘Yrb KQ>H$ 
CKS>çm S>moù¶mZr {H$dm q^JmÀ¶m CnH$aUmZo nmhVm ¶oVmV.

‘r nm{hbo Amho H$s H$m§hr Ag‘mZ {‘lUm‘Ybo Ogo H$s nmÊ¶mV 
^ygm AgVmZm ^ygm Va§JVmo Va dmiy Am{U nmUr {‘lUmV dmiy 
nmÊ¶mV ~wS>Vo. ‘bm Amü¶© dmQ>Vo H$s Ago H$m hmoVo?
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9.4 dñVw nmÊ¶mV H$m Va§JVmV qH$dm ~wS>VmV?

H$m§hr dñVw nmÊ¶mV ~wS>VmV Va H$m§hr dñVy Va§JVmV ho Vwåhr 

AmH¥$Vr 9.10 (a) KZXmQ> O§Jb

nm{hbm Agob. (AmH¥$Vr 9.9) Vwåhr Agohr nm{hbm Agob H$s 
Vm§Xÿi YwVmZm, Vm§XimVrb ^wññ¶mMo H$U nmÊ¶mÀ¶m n¥ð>^mJmda 
Va§JVmV Am{U Vm§Xÿi ^m§S>çmÀ¶m Vimer ~wS>VmV. Ago H$m 
KS>Vo? 

Oa Vwåhr nmÊ¶mV Vob KmVbo Va Vo nmÊ¶mda Va§JVo. 
gd©gm‘mÝ¶nUo Ago ‘mZbo OmVo H$s ÐdmV Va§JUmè¶m dñVy 
hbŠ¶m AgVmV Am{U ~wS>Umè¶m BVa dñVy Ðdmnojm OS> 
AgVmV. 

bmH$S>r H$mR>r Am{U bmoI§S>r gir EH$mM AmH$mamMo Agy 
eH$VmV. Varhr bmoI§S>r gir IynM OS> dmQ>Vo. Ooìhm AmnU åhUVmo H$s bmoI§S> bmH$S>mnojm OS> 
Amho Voìhm AmnU EH$m {deof JwUY‘m©Mm g§X^© KoVmo Ë¶mbm KZVm åhUyZ AmoiIbo OmVo. Vo dñVyÀ¶m 
OS>nUmMo dU©Z H$aVo.

Q>rn

VarnU EImÚm nXmWm©Mr KZVm hm ’$º$ KQ>H$ ZgyZ Vmo nXmW© {d{eð> ÐdmV ~wS>Vmo 
H$s Va§JVmo ho R>a{dVmo. 

Mbm nwT>o emoY KoD$¶m. 

9.5 KZVm åhUOo H$m¶?

EH$m JXuÀ¶m ~gMr H$ënZm H$am {OWo Iyn bmoH$ EH$Ì AmhoV 

AmH¥$Vr 9.10 (a) KZXmQ> O§Jb

ho OmñV KZVoMo CXmhaU Amho. Va ’$º$ H$m§hr bmoH$ Agbobr 
VrM ~g H$‘r KZVoMo CXmhaU Amho. Ë¶mM à‘mUo PmS>o 
EH$‘oH$mOdi dmT>VmZm Ë¶m O§Jbmbm XmQ> O§Jb åhUVmV 
(AmH¥$Vr 9.10 a) na§Vy Oa PmS>o EH$‘oH$mnmgyZ Xÿa AgVrb Va 
(9.10 b) Vo H$‘r KZVoMo ‘mZVo OmVo.
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emók KZVoMr ì¶m»¶m H$er H$aVmV?	

AmH¥$Vr 9.10 (b) {dai> O§Jb

Mbm OmUyZ KoD$¶m.

AmnU {eH$bmo AmhmoV H$s Ðì¶ åhUOo dñVw‘mZ Agbobr 
Am{U OmJm ì¶mnUmar Jmoï>. EH$H$ AmH$ma‘mZmV Agboë¶m 
nXmWm©À¶m dñVw‘mZmbm KZVm Ago åhUVmV.

nXmWm©Mr KZVm gyÌ dmnéZ J{UVr¶ nÕVrZo ì¶º$ H$aVm ¶oVo.

KZVm =
 dñVy‘mZ 

        AmH$ma‘mZ

nXmWm©Mr KZVm Ë¶mÀ¶m AmH$mamda Adb§~yZ AgVo VgoM Vn‘mZ Am{U Xm~mda Adb§~yZ AgVo. 
Xm~ àm‘w»¶mZo dm¶ybm KZVoda n[aUm‘ H$aVmo Va KZ d Ðd nXmWm©da Ë¶mMm n[aUm‘ H$‘r AgVmo.

KZVm H$moUË¶m EH$H$m‘Ü¶o ì¶º$ Ho$br OmVo. ho KoVboë¶m dñVw‘mZ Am{U AmH$ma‘mZmÀ¶m 
EH$H$mda Adb§~yZ AgVo. Vwåhr {eH$ë¶mà‘mUo dñVw‘mZ d AmH$ma‘mZ ¶mMr SI EH$Ho$ AZwH«$‘o 
{H$bmoJ«°‘ Am{U KZ‘rQ>a (m3) AmhoV. åhUyZ KZVoMo SI EH$H$ {H$bmJ«°‘ à{V KZ‘rQ>a Amho. Ë¶mMo 
g§jrá én kg/m3 Amho. Ðd nXmWm©À¶m ~m~VrV KZVoMr BVa EH$Ho$ XoIrb gmo¶rgmR>r dmnabr 
OmVmV. Ogo H$s J°‘ à{V {‘br{bQ>a Á¶mMo g§{já ê$n g/mL Am{U J«°‘ à{V KZ g|Q>r‘rQa> Á¶mMo 
g§{já ê$n g/cm3 ho Amho.

KZVogmR>r énm§Va KQ>H$	

AmH¥$Vr 9.11 hdm ~§X 
Ho$bobo Vob

1 kg/m3 = 1000g/m3 = 1000 g/1000L = 1g/L=1g/1000mL 
= 1g/1000cm3

1 mL nmÊ¶mMo dñVw‘mZ ho ImobrÀ¶m Vn‘mZmbm Odinmg 1g AgVo. 
nmÊ¶mMo dñVw‘mZ ‘moOÊ¶mgmR>r AmnU gm‘mÝ¶Vm. AmH$ma‘mZ mL Am{U 
dñVw‘mZ "g" ‘Ü¶o {dMmamV KoVmo. åhUyZ 10mL nmUr A§XmOo 10 J«°‘ 
Agob.

Ë¶mM à‘mUo 100mL nmUr A§XmOo 100g Agob.

g‘Om EH$m A°ë¶y{‘{Z¶‘À¶m R>moH$ù¶mMo dñVw‘mZ 27 J«°‘ Amho Am{U 
Ë¶mMo AmH$ma‘mZ 10 go§.‘r3 Amho Va Ë¶mMr KZVm 2.7 J«°/go§.‘r3 Amho.

¶mdê$Z Ago åhUVm ¶oB©b H$s Aë¶w{‘{Z¶‘Mr KZVm nmÊ¶mnojm 2.7 
nQ> OmñV Amho. AmnU ho VÏ¶ Ago gm§Jy eH$Vmo H$s nmÊ¶mÀ¶m g§X^m©V 
Aë¶y{‘{Z¶‘Mr gmnoj KZVm 2.7 Amho. hr EH$ g§»¶m Amho ¶mbm EH$H$ Zmhr.
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nmÊ¶mÀ¶m g§X^m©V H$moUË¶mhr	
=
       Ë¶m nXmWm©Mr KZVm  

   nXmWm©Mr gmnoj KZVm	     Ë¶m Vn‘mZmbm nmÊ¶mMr KZVm

EImÚm emókmgmaIo {dMma H$am

Vwåhr nm{hbo Amho H$s VobmÀ¶m qH$dm VwnmÀ¶m H$m§hr {nedr da 1 
{bQ>a AmH$ma‘mZ {bhrbobo AgVo nU dOZ ’$º$ 910 J«°‘ Ago {bhrbobo 
AgVo (AmH¥$Vr 9.11) ho Amnë¶mbm VobmÀ¶m KZVo ~Ôb H$m¶ gm§JVo. 

KZVm nmÊ¶mnojm H$‘r Amho H$s OmñV Amho?

9.5.1  KZVoMm emoY

EImÚm dñVyMr KZVm {VMo dñVw‘mZ Am{U AmH$ma‘mZ ‘moOyZ {Z{üV H$aVm ¶oVo.

dñVw‘mZ H$go ‘moOm¶Mo?	

dñVw‘mZ hm eãX Vwåhr Hw$Vyhb ({Okmgm) B¶Vm ghmdr‘Ü¶o {eH$bmV. dñVw‘mZ åhUOo 
H$moUË¶m hr dñVw‘Ü¶o Agboë¶m Ðì¶mMo à‘mU. dñVw‘mZ ‘moOÊ¶mgmR>r dmnaboë¶m CnH$aUmbm VamOy 
åhUVmV Vwåhr XþH$mZXmamH$Sy>Z dmnabo OmUmao {d{dY àH$mamMo VamOy nm{hbm AgUma. AmVm AmnU 
dñVw‘mZ ‘moOÊ¶mgmR>r A§H$s¶ dOZH$mQ>çmMm dmna H$aV AmhmoV. "Omoam§Mm emoY' ¶m nmR>mV Vwåhr 
Aä¶mg Ho$bmV H$s n¥Ïdrda dOZ Am{U dñVw‘mZ ¶m§Mm OdiMm g§~§Y Amho.

Vwåhr Imbrb H¥$Vr H$éZ dñVw‘mZ emoYy eH$Vm.

H¥$Vr : 1.3: Mbm ‘moOy¶m

·· A§H$s¶ dOZ H$mQ>çmMo ~Q>Z Mmby H$am.	

AmH¥$Vr 9.12(a) A§H$s¶ 
dOZH$mQ>m

A§H$s¶ 
dOZ H$mQ>m

·· A§H$s¶ dOZ H$mQ>çmÀ¶m {S>gßbo (Xe©H$m) darb àma§^rH$ 
‘moO‘mnMo {ZarjU H$am.

·· Vo eyÝ¶ ‘moO‘mn XmIdob. Oa XmIdV Zgob Va Vo nwÝhm 
ñWm{nV (Reset button) ~Q>Z Xm~yZ (AmH¥$Vr 9.12a) 
eyÝ¶ H$am.
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

·· H$mQ>çmda H$moaS>r Am{U ñdÀN> {ZarjU H$mM (dm°M½bmg)

AmH¥$Vr 9.12(b) dmM½bmg R>odë¶mZ§Va 
‘moO‘mn ewÝ¶ H$am

{ZarjU 
H$mM

AmH¥$Vr 9.12(c) A§H$s¶ H$mQ>çmdarb XJS>mMo 
dOZ H$aUo

XJS> qH$dm KZ 
nXmW©

 
qH$dm VobH$Q> H$mJX R>odm.

·· A§H$s¶ dOZ H$mQ>çmdarb ‘moO‘mnmMr Zm|X H$am. 

·· AmH¥$VrV XmI{dë¶mà‘mUo AmH¥$Vr 9.12b nwÝhm 
ñWm{nV ~Q>Z Xm~yZ dOZ H$mQ>çmMo ‘moO‘mn ewÝ¶ 
H$am. 

·· AmVm H$miOrnwd©H$ XJS>mgmaIr KZ dñVy dm°M½bmg da 
R>odm. (AmH¥$Vr 9.12 H$)

·· dOZH$mQ>çmdarb ‘moO‘mnmMr Zm|X H$am. Vo XJS>mMo 
dñVw‘mZ AgVo. g‘Om 16.400 J«°.

Vwåhr Vw‘À¶m emioV CnbãY Agboë¶m H$moUË¶mhr 
àH$mamÀ¶m dOZH$mQ>çmMm dmna H$ê$ eH$Vm.

Q>rn-

dm°M½bmgÀ¶m EodOr M§MwnmÌ R>odyZ Ë¶mV nm{hOo 
VodT>o Ðd AmoVyZ ÐdmMo dñVw‘mZ ‘moOVm ¶oVo.

EH$ nmD$b nwT>o

àH$aU 5 ‘Ü¶o gm§{JVë¶mà‘mUo dñVw‘mZ Am{U 
dOZ ho eãX X¡Z§{XZ ^mfoV AZoH$Xm nañna ~XbyZ 
dmnabo OmVmV na§Vy {dkmZmV Ë¶mMo doJdoJio AW© 
AmhoV. Ë¶m‘wio H$YrH$Yr Jmo§Yi hmoD$ eH$Vmo. 
dñVw‘mZ åhUZo EImÚm dñVy qH$dm nXmWm©V Agboë¶m 
Ðì¶mMo à‘mU hmo¶. Ë¶mMo EH$H$ J«°‘ (g) qH$dm 
{H$bmoJ«°‘ ho Amho. Xÿgao dOZ åhUOo n¥Ïdr Á¶m ~bmZo 
dñVy qH$dm nXmW© ñdV…H$S>o AmH${f©V H$aVo Am{U Vo Ý¶yQ>Z (N) ‘Ü¶o ‘moObo OmVo. 
~hþVoH$ dOZH$mQ>o àË¶jmV dOZ ‘moOVmV. (AmH¥$Vr 9.13 ‘Yrb Z XmoZ nmaS>çm§Mm 
VamOy dJiVm) na§Vy Ë¶mMo ‘mnZ dñVw‘mZ EH$H$mV AgVo åhUyZ Ë¶m {H$‘Vr J«°‘ 
{H$§dm {H$bmo J«°‘‘Ü¶o XmI{dVmV. AmH¥$Vr 9.12(H$))

nmaS>o nmaS>o

hþH$

Xe©H$
AmH¥$Vr 9.13: XmoZ nmaS>çm§Mm 

VamOy
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AmH$ma‘mZ H$go ‘moOm¶Mo?	 	

AmH¥$Vr 9.14  
200 {‘.{b VmH$mMo nm{H$Q>

EH$m Q>oQ´>m n°H$ ‘Ü¶o 200 ‘r. br VmH$ (AmH¥$Vr 9.14) Amho. ¶mMm 
AW© H$m¶?

Vwåhr Hw$Vwhb ({Okmgm) B¶Vm 6 dr ‘Ü¶o {eH$bmV H$s AmH$ma‘mZ 
åhUOo dñVwZo ì¶mnbobr OmJm. Vwåhmbm ho XoIrb ‘m{hV Amho H$s 
AmH$ma‘mZmMo SI EH$H$ KZ‘rQ>a AgyZ Vo m3 Ago {bhrVmV, Vo EH$m 
KZmMo AmH$ma‘mZ Amho. Ë¶mMr àË¶oH$ ~mOy EH$ ‘rQ>a bm§~rMr Amho. bhmZ 
dñVwMo AmH$ma‘mZ gmo¶rñH$anUo KZ S>ogr‘rQ>a (dm3) qH$dm KZg|Q>r‘rQ>a 
(cm3) ‘Ü¶o ì¶º$ Ho$bo OmVo EH$ KZ g|Q>r‘rQ>a gwÕm EH$ CC åhUyZ 
{b{hbo OmVo. Ðd nXmWm©Mo AmH$ma‘mZ {bQ>a (L) ‘Ü¶o ì¶º$ Ho$bo OmVo. Vo 
1dm3 À¶m g‘mZ Amho. {bQ>a gmR>r gm‘mÝ¶nUo dmnabo OmUmao CnJwUH$ 
{‘br {bQ>a (mL) Oo 1cm3 er g‘mZ Amho.

Ðd nXmWm©Mo AmH$ma‘mZ ‘moOÊ¶mgmR>r 

Amnbr 9.15  doJdoJù¶m j‘VoMr ‘moOÊ¶mMr ‘moOnmÌo

dmnaë¶m OmUmè¶m gm‘mÝ¶ CnH$aUmn¡H$s EH$ 
åhUOo ‘moOÊ¶mMo ‘moOnmÌ ho EH$ Aé§X nmaXe©H$ 
X§S>JmobmH$ma nmÌ Amho. AmH¥$Vr 9.15 ‘Ü¶o 
XmI{dë¶m à‘mUo Á¶mMr EH$ ~mOy CKS>r AgVo 
d Xþgar ~mOy ~§X AgVo. Ë¶mÀ¶m daÀ¶m ̂ mJmda 
IwUm AgyZ ‘moOnmÌmV Agboë¶m ÐdmMo 
AmH$ma‘mZ Xe©{dVmV. AmnU Ë¶mMm dmna Ðd 
nXmWm©Mo hdo Vo à‘mU ‘moOÊ¶mgmR>r H$ê$ eH$Vmo.

AmH$ma ‘moOÊ¶mMr ‘moOnmÌo doJdoJù¶m 
AmH$mamV CnbãY AmhoV. 5 {‘.{b, 10 {‘.{b, 
50 {‘.{b 250 {‘.{b BË¶mXr. (AmH¥$Vr 9.15). 
‘moOÊ¶mMo ‘moOnmÌ {H$Vr AMyH$nUo ‘moOy eH$VmV? Mbm emoYy¶m.

H¥$Vr 9.4 Mbm {Z[ajU H$é¶m Am{U ‘moOy¶m

{Okmgy B¶Îmm 6 dr ‘Yrb àH$aU Vn‘mZ Am{U Ë¶mMo ‘mnZ ¶m àH$aUmV Vwåhr Vn‘mnH$ H$go 
dmnam¶Mo Am{U Ë¶mMo H$‘r ‘moO‘mn KoUo ho Vwåhr {eH$bmV. ‘moOÊ¶mÀ¶m ZiH$m§S>çmÀ¶m ~m~VrV 
gwÜXm AgoM ‘moOy eH$Vm.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



36

{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

·· EH$ ‘moOÊ¶mMo ‘moOnmÌ ¿¶m Am{U Ë¶mMo 

‘moOÊ¶mMo ‘moOnmÌ Zoh‘r Aé§X 
d C§M AgVmV M§MwnmÌmgmaIo 
é§X Am{U bhmZ H$m OgVmV.

 
H$miOrnyd©H$ {ZarjU H$am Imbrb Jmoï>r 
bjmV R>odm.

·· Vo OmñVrV OmñV {H$Vr AmH$ma‘mZ ‘moOy 
eH$Vo? 

·· AmVm ‘moOÊ¶mÀ¶m ‘moOnmÌmH$S>o 
H$miOrnyd©H$ nhm (AmH¥$Vr 9.16) 
ZiH$m§S>o 100 {‘.{b Ago {bhrbobo Amho. åhUyZ Vo 100 {‘.{b n¶ªV AmH$ma‘mZ ‘moOy eH$Vo. 
Vo gdm©V {H$Vr bhmZ AmH$ma‘mZ ‘moOy eH$Vo? nwÝhm ‘moOÊ¶mÀ¶m ‘moOnmÌm H$S>o nhm.

·· XmoZ ‘moR>çm IwUm‘Yrb (CXmhaUmW© 10 {‘.{b Am{U 20 {‘.{b  ‘Yrb) 

AmH¥$Vr 9.16  

100 {‘.{b. ‘moOÊ¶mMo ‘moOnmÌ

AmH$ma‘mZmV {H$Vr ’$aH$ Xe©{dbm Amho. 

·· XmoZ ‘moR>¶m IwUm‘Ü¶o {H$Vr bhmZ IwUm§Mo ^mJ AmhoV?

·· EH$ bhmZ ^mJ {H$Vr AmH$ma‘mZ Xe©{dVmo?

‘moOÊ¶mÀ¶m ‘moOnmÌmV gdm©V bhmZ ‘moO‘mn {‘.{b. Amho.

AmH¥$Vr 9.16 ‘Ü¶o Xe©{dë¶m à‘mUo ‘moOÊ¶mÀ¶m ‘moOnmÌm‘Ü¶o 10 
{‘.{b. Am{U 20 {‘.{b. qH$dm 40 {‘.{b. Am{U 50 {‘.{b. Xaå¶mZ 
AmH$ma‘mZmV ’$aH$ 10 {‘.{b. Amho. {d^mJ Ho$boë¶m IwUm§Mr g§»¶m hr 
10 Amho.

åhUyZ EH$m bhmZ ^mJmMo ‘wë¶ 10�10=1 {‘.{b. Ago Amho. 
åhUOoM ‘moOÊ¶mÀ¶m ‘moO nmÌmV gdm©V H$‘r ‘moO‘mn ho 1 {‘.{b. Amho.

 ‘moOUmè¶m ‘moOnmÌmV gdm©V bhmZ AmH$ma‘mZ ‘moOÊ¶mMo ho 
‘moOUmè¶m  - ‘moOnmÌmÀ¶m j‘Voda Adb§~yZ AgVo. 10 {‘.{b. {H$dm 25 
{‘.{b. j‘VoÀ¶m bhmZ ‘mnH$mV 0.1 {‘.{b. ‘moOy eH$Vmo. 100 {‘.{b. 
‘moOÊ¶mÀ¶m ‘moOnmÌmV 1 ‘r.br 250 {‘.{b. ‘moOÊ¶mÀ¶m ‘moOnmÌmV 
2 {‘.{b. Am{U 500 {‘.{b. ‘moO‘mnmÀ¶m ‘moOnmÌmV 5 {‘.{b. ‘moOy 
eH$Vmo. g‘Om Amnë¶mbm 70 {‘.{b. nmUr ¿¶m¶Mo Amho. Oa AmnU 50 
{‘.{b. ‘moO‘mnmMo ‘moµOnmÌ KodyZ ‘moObo Va Vo EH$mdoir ‘moOVm ¶oUma 
Zmhr. àW‘ Amnë¶mbm 50 {‘.{b. nmUr Am{U Z§Va 20 {‘.{b. nmUr 
‘moOmdo bmJob… EH$m nojm OmñV doim AmH$ma‘mZ ‘moOÊ¶mgmR>r dmnaUo 
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gmo¶rMo hmoV Zmhr. Xþgar ~mOy Aer H$s 250 {‘.{b. 500 {‘.{b. ‘moOÊ¶mMr ‘moOnmÌ dmnéZ EH$mM 
doir ‘moOy eH$Vmo nU AMyH$Vm H$‘r hmoVo.

H$maU hr ‘moOnmÌo 100 {‘.{b. nojm OmñV AmH$ma‘mZ ‘moOÊ¶mMr AmhoV åhUyZ ho ‘moO‘mn 
H$aÊ¶mgmR>r 100 {‘.{b. Mo ‘moOnmÌ ho gdm}Îm‘ n¶m©¶ Amho. 

H¥$Vr 9.5 Mbm 50 {‘.{b. nmUr ‘moOy¶m

·· EH$m gnmQ> n¥ð>^mJmda ñdÀN> H$moaS>o ‘moOÊ¶mMo ‘moOnmÌ R>odm.

·· AmH¥$VrV 9.17 ‘Ü¶o XmI{dë¶mà‘mUo Ë¶m‘Ü¶o gmdH$me Amdí¶H$ IwUon¶ªV nmUr ^am.

·· Amdí¶H$ Agë¶mg ‘moOnmÌm§Vrb nmÊ¶mMr nmVir S´>m°na dmnéZ WmoS>o nmUr KmbyZ qH$dm H$mTy>Z 
gmaIr H$am. 

·· H$miOrnyd©H$ {Z[ajU Ho$ë¶mda Vwåhmbm Ago {XgyZ ¶oB©b H$s. ‘moOÊ¶mÀ¶m ‘moOnmÌm‘Yrb nmUr. 
dH«$ n¥ð>^mJ ~Z{dVo. ¶m dH«$n¥ð>^mJmda {g‘mn¥ð> åhUVmV AmH¥$Vr 9.18.

·· nmUr qH$dm BVa a§J{hZ ÐdnXmWm©gmR>r {g‘mn¥ð>mÀ¶m Vimer OwiUmao ‘moOnmÌmVrb ‘moO‘mn 
dmMm.

·· AmH¥$VrV XmI{dë¶mà‘mUo, ‘moO‘mnmMr Zm|X H$aVmZm S>moio {g‘m n¥ð>mÀ¶m VimÀ¶m nmVirV 
AmhoV ¶mMr ImÌr H$am.

AmH¥$Vr 9.17 ‘moOÊ¶mÀ¶m ‘moO 
nmÌmV nmUr AmoVUo

AmH¥$Vr 9.18 ‘moO‘mn Zm|X H$aUo

·· EH$Xm Vo 50 {‘.{b. BVŠ¶m nmVirV nmohmoMboo H$s Vo nmUr ‘bm AmíM¶© dmQ>Vo H$s 
a§JrV XþdmMr nmVir 
H$er ‘moOVr OmVo.

Xþgè¶m nmÌmV ¿¶m.
·· a§JrV ÐdmÀ¶m ~m~VrV ‘moOÊ¶mÀ¶m ‘moOnmÌmMo 

‘moO‘mn KoVmZm {g‘mn¥ð>mÀ¶m daÀ¶m ̂ mJmer OwiUmao 

Agmdo. {Z¶{‘V AmH$ma Agboë¶m KZ dñVyMo AmH$ma‘mZ {Z{üV H$aUo.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



38

{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

9.6: Mbm JUZm H$ê$¶m

·· KZ AmH$mamÀ¶m {d{dY dñVy Jmoim H$am. Ogo H$s dhr, ~wQ>mMm ~m°³g, qH$dm ’$mgm.

·· ‘moOnÅ>r dmnéZ dñVyMr bm§~r (l) é§Xr (w) Am{U C§Mr (h) ‘moOm g‘Om dhrMr bm§~r 25 
go§.‘r. é§Xr 18 go§.‘r. Am{U C§Mr 2 go§.‘r. Amho.

·· Imbrb gwÌ dmnéZ AmH$ma‘mZ H$mT>m.
AmH$ma‘mZ = l × w × h

AmH$ma‘mZ = 25 go§.‘r. × 18 go§.‘r. × 2 g§o.‘r = 900 go§.‘r3

·· Vw‘À¶m dhr‘Ü¶o {bhÿZ Zm|X H$am.

A{Z¶{‘V AmH$ma Agboë¶m dñVy§Mo AmH$ma‘mZ {Z{üV H$aUo

H$ënZm H$am H$s Vw‘À¶mH$S>o XJS>mgmaIr EH$ dñVy Amho. Á¶mbm {Z¶{‘V AmH$ma Zmhr. Ë¶mMr 
KZVm ‘moOUo Ë¶mMo AmH$ma‘mZ emoYUo ho ‘w»¶ AmìhmZ Amho A{Z¶{‘V AmH$mamÀ¶m KZ nXmWmªMo 
AmH$ma‘mZ H$go R>a{dVm ¶oVo Vo AmnU OmUyZ KoD$¶m.

H¥$Vr: 9.7: Mbm ‘moOy¶m.
	

AmH¥$Vr 9.19 ‘moOnmÌm 
‘YrV nmÊ¶mMr nmVir  

(A) dñVy{edm¶‘  
(~) dñVygh

·· Vw‘À¶m g^modVmbÀ¶m dñVw Jmoim H$am. Ogo H$s XJS>, YmVyÀ¶m Mmì¶m 
BË¶mXr.

·· ‘moOnmÌm‘Ü¶o nm{hOo VodT>çm AmH$ma‘mZmMo nmUr ^am g‘Om 50 
‘r.br (AmH¥$Vr (9.19d) Am{U V³Vm 9.2 ‘Ü¶o gwédmVrMo AmH$ma‘mZ 
Zm|Xdm.

·· XJS> Xmoè¶mZo ~m§Ym Am{U hiyhiy ‘mnZ ZiH$mS>çm§V gmoS>m.

·· Vwåhmbm H$m¶ AZw^d Ambm.

·· 9.19 ~ ‘Ü¶o XmI{dë¶mà‘mUo nmVir dmT>ë¶mZ§VaMo ‘moO‘mn Zm|X 
H$am g‘Om 55 {‘.{b. 

·· XJS>, ‘moOnmÌmV gmoS>ë¶mZ§VaÀ¶m AmH$ma‘mZmVyZ gwadmVrMo AmH$ma‘mZ 
dOm H$am. ho Ë¶m dñVyMo AmH$ma‘mZ Amho.
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A. 
Z§

nXmW©

‘moOnmÌm‘Yrb 
nmÊ¶mMo gwadmVrMo 

AmH$ma‘mZ 
({‘.{b.) 

A

‘moOnmÌm‘Yrb 
nmÊ¶mMo A§{V‘ 
AmH$ma‘mZ 
({‘.{b.) 

~

‘moOnmÌm‘Yrb 
dmT>boboo nmÊ¶mMo 

AmH$ma‘mZ 
({‘.{b.) 
~  - A

dñVyMo 
AmH$ma‘mZ 
(g§o.‘r3)

1. XJS> 50 {‘.{b. 55 {‘.{b. 5 {‘.{b. 5 g§o.‘r3

2. YmVyMr Mmdr

3. BVa H$moUVohr

VŠVm 9.2 A{Z¶{‘V KZ nXmWm©Mo AmH$ma‘mZ

Safety First  {Q>n :

AmH$ma‘mZmÀ¶m {H$‘Vr {‘.{b. EH$H$mV {‘i{dë¶m OmVmV Ë¶m KZ nXmWm©gmR>r 
g‘‘yë¶ EH$H$ go§.‘r3 ‘Ü¶o {bhrVmV.

AmnU doJdoJù¶m àH$mamÀ¶m Ðd d KZ nXmWm©Mo dñVw‘mZ AmUr AmH$ma‘mZ ‘moOVmo AmYrM 
{eH$bmo AmhmoV. ¶m ametMm dmna dñVy§Mr {H$dm nXmWm©Mr KZVm ‘moOÊ¶mgmR>r H$aVm ¶oVmo.

Mbm KZVm ‘moOy¶m

Imbrb gyÌ dmnê$Z KZVm ‘moOVm ¶oVo.

KZVm =
  dñVw‘mZ  

=
 16.400 J«°‘ 

= 3.28 5 J«°‘/go§.‘r3
 

        AmH$ma‘mZ     5 go§.‘r3

Mbm Imobda OmD$¶m!	

AmH¥$Vr 9.20 n¥Ïdr Wa

^yH$dM

darb AmdaU

Imbrb AmdaU

~mø Jm^m (Ðd)

AmVrb Jm^m (KZ)

Vwåhmbm ‘m{hV Amho H$s, Amnbm J«h n¥Ïdr 
hr AZoH$ WamnmgyZ V¶ma Pmbobr Amho. Vo Wa 
åhUOo ^yH$dM, darb AmdaU, Imbrb AmdaU, 
~mø Jm^m (Ðd) AmVrb Jm^m (KZ), àË¶oH$ 
WamMr KZVm {deof loUrV AgVo. gdm©V ~moharV 
Wa Á¶mbm ^yH$dM åhUVmV. Vmo gdm©V hbH$m 
AgVmo Ogo AmnU Jmä¶mH$S>o OmVmo Vgo doJdoJù¶m 
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Wam§Mr KZVm dmT>V OmVo (AmH¥$Vr 9.20) n¥ÏdrÀ¶m Imobda OmVmo Voìhm  Xm~ Am{U Vn‘mZ, ho 
XmoÝhr hr bjUr¶[aË¶m dmT>VmV Ë¶m‘wio VoWrb nXmW© OmñV OS> d KÅ> hmoVmV.

H$Yr EoH$bo Amho?

àmMrZ H$mir ‘moR>çm OhmOm§Mm emoY 
bmJÊ¶mnydu bmoH$ ZÚm Am{U g‘wÐ Amobm§S>Ê¶mgmR>r 
~m§~y Am{U bmH$S>m§Mm dmna H$aV AgV (AmH¥$Vr 
9.21) ~m§~y hbH$m Am{U nmoH$i AgVmo nmÊ¶mda 
ghO Va§JVmo åhUyZ dmnabm OmV Ago ‘mgo‘mar, 
ì¶mnma Am{U Obme¶ Amobm§S>Ê¶mgmR>r bmoH$ 
~m§~y EH$‘oH$mZm ~m§YyZ Va’$m Am{U bhmZ 
hmoS>çm ~Z{dV AgV. bmHy$S> ho {deofV… ‘O~yV 

PmS>mnmgyZ hbHo$ nmoH$i Agbobo dmnéZ Vam’$m d ~moQ> ~ZdV hmoVo. ¶m gmÜ¶m ~moQ>r 
ñWm{ZH$ {R>H$mUr CnbãY Agboë¶m dñVynmgyZ V¶ma H$aV AgV Ë¶m§Mm {’$aÊ¶mgmR>r 
d Xÿa {R>H$mUr OmÊ¶mgmR>r dmna H$aV. AmVm gwÜXm nma§nmarH$ ~m§~yZo qH$dm bmH$S>mZo 
~Z{dboë¶m ~moQ>r H$m§hr ^mJmV dmnaë¶m OmVmV. ’$º$ dmhVyH$ H$aÊ¶mgmR>r Zmhr Va 
àdmgr bmoH$mZm AmH$fuV H$aÊ¶mgmR>r gwÜXm dmnaVmV.

AmH¥$Vr. 9.21 ~m§~yMm Vam’$m 
nmÊ¶mda Va§JVmo 

9.5.2 Vn‘mZmMm KZVoda hmoUmam n[aUm‘ 

AmH¥$Vr 9.22 Ja‘ hdoÀ¶m ’w$½¶mMo da OmUo

gm‘mÝ¶nUo, nXmWm©Mr KZVm Ja‘ Pmë¶mda 
H$‘r hmoVo Am{U W§S> Pmë¶mda dmT>Vo ho Vwåhr 
nXmWm©Mo H$U ñdê$n ¶m àH$aUmV {eH$mbmV 
¶m dê$Z ho ñnï> H$aVm ¶oVo H$s Vn‘mZ dmT>Vo 
Voìhm nXmW© ‘J Vmo KZ, Ðd {H$§dm dm¶y AgmoV 
Ë¶mVrb H$U Xÿa gaH$VmV Am{U ngaVmV. 
¶m‘wio AmH$ma‘mZ dmT>Vo. nU dñVw‘mZmV 
H$moUVmhr ~Xb hmoV Zmhr. KZVm = dñVy‘mZ/
AmH$ma‘mZ Agë¶mZo Ja‘ Ho$ë¶m‘wio AmH$ma‘mZ dmT>Vo Am{U KZVm H$‘r hmoVo. ¶m dê$Z CîU hdm 
da H$m OmVo ho ñnï> hmoVo H$maU {VMr KZVm H$‘r AgVo. Ja‘ hdoMm ’w$Jm XoIrb ¶mM VËdmda H$m¶© 
H$aVmo (AmH¥$Vr 9.22)
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9.5.3 KZVoda Xm~mMm n[aUm‘

nXmWm©À¶m pñWVrZwgma Xm~ KZVoda doJdoJù¶m àH$mao n[aUm‘ H$aVmo. dm¶yÀ¶m ~m~VrV Xm~ 
dmT>{dbm Va dm¶yMo H$U EH$‘oH$mOdi ¶oVmV n[aUm‘r dm¶yMo AmH$ma‘mZ H$‘r hmoVo. Am{U Ë¶mMr 
KZVm dmT>Vo Ðd nXmWm©À¶m ~m~VrV Xm~mMm n[aUm‘ H$‘r hmoVmo H$maU Ðd nXmW© Xm~bo OmV ZmhrV. 
Amåhr "nXmWm©Mo H$U ñdén' ¶m àH$aUmV {eH$bmo, Amho ¶mÀ¶m Odinmg AmhmV H$s KZ nXmWm©Vrb 
H$U EH$‘oH$mÀ¶m Iyn Odi AgVmV ‘mÌ Xm~ {Xë¶mda KZ nXmWm©©Mm KZVoda H$gm n[aUm‘ hmoVmo? Ðd 
nXmWm©nojm KZ nXmWm©da Xm~mMm n[aUm‘ H$‘r hmoVmo Am{U Ë¶mÀ¶m KZVodahr n[aUm‘ ZJÊ¶ AgVmo.

H$Yr EoH$bo Amho?............

~’©$ nmÊ¶mda H$m Va§JVmo? ~’©$ nmÊ¶mda 
Va§JVmo H$maU Vmo nmÊ¶mnojm hbH$m AgVmo. 
(AmH¥$Vr 9.23) nmÊ¶mMm EH$ {deof JwUY‘© 
Amho H$s, Ë¶mMr KZVm 4º C> da gdm©V OmñV 
AgVo ¶mMm AW© Agm H$s 4º C da nmUr 
gdm©V OS> AgVo Ooìhm Vn‘mZ H$‘r hmoVo d  
Oº C da nmÊ¶mMo ~’$m©V énm§Va hmoVo Voìhm 
Ë¶mÀ¶m aMZoV ~Xb hmoVmo. H$UmMr aMZm Aem 
àH$mao hmoVo H$s Vo OmñV OmJm ì¶mnVmV ¶m 
{H«$¶obm àgaU åhUVmV. H$maU ¶mM à‘mUmVrb nmUr OmñV AmH$ma ì¶mnVo. Ë¶mMr KZVm 
H$‘r hmoVo n[aUm‘r ~’©$ nmÊ¶mnojm hbH$m hmoVmo Am{U Ë¶mÀ¶m n¥ð>^mJmda Va§JVmo.

Vbmd d ‘hmgmJam‘Ü¶o amhUmè¶m àmÊ¶mgmR>r ho ’$ma ‘hËdmMo Amho H$maU ~’©$ 
nmÊ¶mda EH$ Wa ~ZdyZ Va§JVmo d Ë¶m‘wio AmVrb nmUr C~Xma AgVo. Am{U ‘mgo d 
BVa ObMa W§S> hdm‘mZmVhr OJy eH$VmV.

AmH¥$Vr 9.23 ~’©$, nmÊ¶mda Va§JVmo

EImÚm emókmgmaIo {dMma H$am.

·· EH$ H$mMoMm nobm ¿¶m Am{U Ë¶m‘Ü¶o ZimMo nmUr ^am.

·· EH$ H$ƒo A§S>o noë¶m‘Yrb nmÊ¶mV H$miOrnyd©H$ gmoS>m Am{U {Z[ajU 
H$am, H$m¶ KS>Vo. Vwåhm Ago {XgyZ ¶oB©Z H$s A§S>o nmÊ¶mÀ¶m Vimer 
~wS>Vo. (AmH¥$Vr 9.24)

·· A§S>o ~wS>Ê¶mEodOr Va§JÊ¶mgmR>r Vwåhr ¶m H¥$VrV H$moUVm ~Xb H$amb?

·· ¶m àH$aUmV Vwåhr KZVoMr g§H$ënZm ¶m~Ôb {eH$bmV VgoM H$m§hr 
dñVy Va§JVmV d H$m§hr ~wS>VmV ¶mMo ñnï>rH$aU gwÜXm {eH$bmV.

AmH¥$Vr 9.24 H$ƒo nyU© 

A§S>o nmÊ¶mV ~wS>Vo
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‘hËdmMo ‘wÔo

·· Ooìhm XmoZ {H$§dm XmoZmnojm OmñV nXmW© EH$Ì ¶oD$Z EH$g‘mZ {‘lU hmoVo Voìhm 
Ë¶mbm ÐmdU åhUVmV.

·· KZ nXmW© ÐdmV {daKiyZ V¶ma Pmboë¶m ÐmdUmVrb KZ nXmWm©bm Ðmì¶ åhUVmV 
Am{U Ðdmbm XmdH$ åhUVmV.

·· XmoZ Ðd {‘giyZ V¶ma hmoUmè¶m ÐmdUmV H$‘r à‘mUmV Agboë¶m Ðdmbm Ðmì¶ 
åhUVmV Am{U Xþgè¶m KQ>H$mbm (Ðdmbm) ÐmdH$ åhUVmV.

·· hdo‘Ü¶o Z¡Q´>moOZ dm¶ybm ÐmdH$ ‘mZbo OmVo. Va Am°³grOZ, AaJm°Z, H$m~©Z S>m¶ Am°³gmB©S> 
Am{U BVa dm¶yZm Ðmì¶ g‘Obo OmVo.

·· Á¶m ÐmdUmV OmñVrV OmñV Ðmì¶ {daKibobo Amho Am{U Ë¶m Vmn‘mZmbm Ë¶m nojm OmñV 
Ðmì¶ {daKiy eH$V Zmhr Ë¶mbm g§n¥º$ ÐmdU åhUVmV.

·· Á¶m ÐmdUmV {Xboë¶m Vmn‘mZmV OmñV Ðmì¶ {daKiy eH$Vmo Ë¶mbm Ag§n¥º$ ÐmdU åhUVmV. 
·· EH$m {Z{üV à‘mUmVrb {d{eï> Vmn‘mZmVrb ÐmdH$mV qH$dm ÐmdUmV (100 ‘r.br.) 

{daKiboë¶m Ðmì¶mÀ¶m OmñVrV OmñV à‘mUmVm {dÐmì¶Vm åhUVmV.
·· gm‘mÝ¶nUo ÐdmMo Vmn‘mZ dmT>ë¶mZo KZ nXmWm©Mr {dÐmì¶Vm dmT>Vo… Am{U dm¶y§Mr {dÐmì¶Vm 

H$‘r hmoVo.
·· EImÚm dñVw‘Ü¶o Agboë¶m nXmWm©À¶m à‘mUmbm Ë¶mMo dñVw‘mZ åhUVmV. 
·· EImÚm dñVwZo {H$dm nXmWm©Zo ì¶mnboë¶m OmJobm Ë¶mMo AmH$ma‘mZ åhUVmV.
·· dñVw‘mZ Am{U AmH$ma‘mZ ‘moOÊ¶mgmR>r dmnabr OmUmar CnH$aUo AZwH«$‘o VamOy Am{U 

‘mnZ ZiH$m§S>o.
·· nXmWm©À¶m dñVw‘mZ à{V EH$H$ AmH$ma‘mZmbm KZVm Ago åhUVmV (KZVm = dñVw‘mZ/

AmH$ma‘mZ)
·· gm‘mÝ¶Vm Vmn‘mZ dmT>Vo Ver KZVm H$‘r hmoVo. Xm~ nXmWm©À¶m pñWVrZwgma KZVoda 

doJdoJù¶m àH$mao n[aUm‘ H$aVmo.

CËgwH$Vm Ord§V R>odm

1.	 Imbrb {Xbobr {dYmZo ~amo~a (T) AmhoV H$s MyH$ (F) AmhoV Vo gm§Jm. MyH$ {dYmZo XþéñV H$am.

i)	 Am°³grOZ dm¶y W§S> nmÊ¶mnojm Ja‘ nmÊ¶mV OmñV {daKiVmo.
ii)	 dmiy d nmUr ¶m§Mo {‘lU ho ÐmdU Amho.
iii)	 H$moUË¶mhr dñVwZo ì¶mnboë¶m OmJobm Ë¶mMo dñVw‘mZ åhUVmV. 
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iv)	 Ag§n¥º$ ÐmdUmV g§¶wº$ ÐmdUmnojm OmñV Ðmì¶ {daKibobo AgVmV.

v)	 dmVmdaUmVrb dm¶y§Mo {‘lU XoIrb EH$ ÐmdU Amho.

2.	 [aH$må¶m OmJm ^am.

i)	 {dñWmnZ nÜXVrZo ‘moObobo KZnXmWm©Mo KZ’$i ho OoWo nmÊ¶m‘Ü¶o Am{U nmÊ¶mÀ¶m 
nmVir‘Ü¶o KZ ho  Am{U  Zo ‘moObo OmVo.

ii)	  EH$m {d{eï> Vn‘mZmbm OmñVrV OmñV à‘mUmV  ‘Ü¶o {daKiUmè¶m 
nXmWm©Zm Vn‘mZmMr {dÐmì¶Vm Ago åhUVmV.

iii)	 gm‘mÝ¶nUo Vn‘mZmmVrb dmT> hr KZVoMr  AgVo.

iv)	 Á¶m ÐmdUm‘Ü¶o ½bwH$moO nmÊ¶m‘Ü¶o nyU©nUo {daKibobo AgVo Am{U {Xboë¶m Vn‘mZmbm 
AmUIr nwT>o ½bwH$moO {daKiy eH$V Zmhr Ë¶mbm ½bwH$moOMo  ÐmdU Ago åhUVmV.

3.	 Vwåhr WmoS>o nmUr Agboë¶m noë¶m‘Ü¶o Vob AmoVm Vob da Va§JVo ho 

AmH¥$Vr 9.25
(a) (b)

Vwåhmbm H$m¶ gm§JVo. 

i) Vob nmÊ¶mnojm OmñV KZ AgVo.

ii) nmUr ho Vobmnojm KZ AgVo.

iii) nmUr d Vob ¶mMr KZVm gmaIrM Amho.

iv) Vob nmÊ¶mV {daKiVo

4.	 EH$m XJS>r {eënmMo dOZ 225 J«°‘ Amho Am{U Ë¶mMo AmH$ma‘mZ 90 
go§.‘r3 Amho Va Ë¶mMr KZVm ‘moOm. Vo {eën nmÊ¶mV ~wS>ob. H$s Va§Job ¶mMm A§XmO bmdm.

5.	 Imbrb H$moUVr {dYmZo ¶mo½¶ AmhoV Am{U BVa {dYmZo ¶mo½¶ H$m ZmhrV?

i)	 {Xboë¶m Vn‘mZmVrb g§n¥º$ ÐmdUmV AOyZhr Ðmì¶ {daKiy eH$Vo.

ii)	 {Xboë¶m Vn‘mZmVrb Ag§n¥º$ ÐmdUmV OmñVrV OmñV Ðmì¶ {daKiÊ¶mMr eŠ¶Vm Amho.

iii)	 {Xboë¶m Vn‘mZmV g§n¥º$ ÐmdUmV AmUIr Ðmì¶ {daKiy eH$V Zm§hr.

iv)	 EH$ g§n¥º$ ÐmdU ’$º$ Cƒ Vn‘mZmV V¶ma hmoVo.

6.	 Vw‘À¶mH$S>o 2 {bQ>a AmH$mamMr ~mQ>br Amho. Vwåhr Ë¶m‘Ü¶o 500 {‘.{b. nmUr ^am. ~mQ>brV 
AmUIr {H$Vr nmUr ‘mdy eH$Vo?
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7.	 EH$m dñVwMo dñVw‘mZ 400 J«°‘ Am{U AmH$ma‘mZ 40 go§.‘r3 

AmH¥$Vr 9.26

H$mMoMr Zir

narjm Zir

narjm Zis 
ñQ>±S>

nmUr

(a)

nmÊ¶mMr nmVir

n[ajm Zir

Ja‘ nmUr 
Agbobo  
M§MynmÌ

          (b)

Agob. Va Ë¶mMr KZVm {H$Vr?

8.	 AmH¥$Vr 9.25(a) Am{U 9.25(b) Mo {Z[ajU H$am. Z gmobbobo 
g§Ìo nmÊ¶mV Va§JVo Va gmobbobo g§Ìo nmÊ¶mV ~wS>Vo H$m? ñnï> 
H$am.

9.	 dñVy A Mo dñVw‘mZ 200 J«°‘ Am{U AmH$ma‘mZ 40 g§o.‘r3 
Amho. dñVy B Mo dñVw‘mZ 250 J«°‘ Am{U AmH$ma‘mZ 60 
go§.‘r3 Amho. H$moUË¶m dñVyMr KZVm OmñV Amho?

10.	 [a‘mH$S>o 120 J«°‘ dOZmMm Z‘wZo V¶ma H$aÊ¶mÀ¶m ‘mVrMm 
Jmoim Amho. Vr àW‘ 60 go§.‘r3 AmH$mamMr Ë¶m ‘mVrMr KÅ> 
KZ dñVy V¶ma H$aVo Z§Va Ë¶mMr gnmQ> nmVi nÌm V¶ma 
H$aVo Ë¶mMm KZoVoMo H$m¶ hmoB©b Vo emoYm.

11.	 bmoI§S>mÀ¶m EH$m R>moH$ù¶mMo dñVw‘mZ 600 J«°‘ Am{U KZVm 
7.9 J«°‘/go§.‘r3 Amho. Va Ë¶mMo AmH$ma‘mZ {H$Vr?

12.	 AmH¥$Vr 9.26 A Am{U 9.26 ~ ‘Ü¶o XmI{dë¶m à‘mUo Vwåhmbm àm¶moJrH$ gm{hË¶ aMZm {Xbobr 
Amho. narjm Zir (AmH¥$Vr 9.26 ~) Ja‘ nmUr (700C) Agboë¶m M§MyÌmV R>odboë¶m H$mMoÀ¶m 
ZirVrb nmÊ¶mMr nmVis dmT>Vo. Ë¶mMm KZVoda H$gm n[aUm‘ hmVmo.

Vw_À¶m {_ÌmZr {dMmaboë¶m àíZmda {M§VZ H$am Am{U 
Ë`m§Mr CÎmao XoÊ¶mMm à¶ËZ H$am.

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

‘bm dmQ>Vo...

nU Amåhmbm 
dmQ>bo hmoVo. H$Xm{MV...

Ag§ Zgmd§  
H$m...
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emoYm, aMm Am{U MMm© H$am

·· ‘¥V g§‘wÐmdarb g§emoYZ àH$ën ‘¥V g‘wÐmV ObMa H$m ZmhrV Aem 

g‘mO {dkmZ

A§VaemIr¶ 
àH$ën

àH$mamMo ObómoV AmhoV H$m Vo emoYÊ¶mÀ¶m à¶ËZ H$am.

·· nmUr, {ìhZoJa Am{U Vob ¶mgma»¶m ÐmdH$m‘Ü¶o ‘rR> {H$Vr Mm§Jë¶m 
àH$mao {daKiVo Vo Vnmgm. àË¶oH$ ÐmdH$m‘Yrb ‘rR>mÀ¶m {dÐmì¶VoMr 
bwbZm H$am. {Z[ajUm§Mr Zm|X H$am.

·· dJm©Vrb dmX{ddmX - nmUr IamoIaM gdm©V ~hþ‘wIr ÐmdH$ Amho H$m?

Amnbm d¡km{ZH$ dmagm

‘{UnwaÀ¶m W¡~b {OëømVrb qZJob Jmd ho Ago EH$ {R>H$mU Amho H$s {OWo AOyZhr 
nma§nmarH$ nÕVrZo ‘rR> V¶ma Ho$bo OmVo. JmdmV H$m§hr ‘rR>mÀ¶m {d{har AmhoV Ë¶mn¡H$s 
EH$m {d{har‘Ü¶o 100 df} OwÝ¶m PmS>mMo ImoS> R>odbo Amho Vo Imao nmUr H$mT>Vo. H$mhr Hw$Qw>§~o 
~hþVoH$ ‘{hbm ‘rR>mMo ÐmdU Jmoim H$éZ bmH$S>mÀ¶m ^Å>rda ‘moR>çm YmVyÀ¶m ^m§S>çm‘Ü¶o 
ÐmdU CH$iyZ hr n{dÌ àWm Mmby R>odVmV. EH$Xm H$m nmÊ¶mMo ~mînr^dZ Pmbo Am{U 
‘rR>mMo ñ’$Q>rH$ V¶ma Pmbo Va Ho$irMr nmZo Am{U hñV {Z‘m©Vr gmYZm§Mm dmna H$ê$Z Ë¶m 
ñ’$Q>rH$mMo Jmob ‘rR>Mo Ho$H$ ~Z{dVmZm ho ‘rR>mMo Ho$H$ nma§nmarH$ H$mnS>mV (’$mZoH$) Jw§S>mibo 
OmVmV OoUodê$Z Ë¶m§Mo g§ajU hmoB©b. ¶m ‘rR>mÀ¶m Ho$H$‘Ü¶o Am¡fYr ‘wë¶o XoIrb AgVmV 
Ago ‘mZbo OmVo.

qdJob‘Yrb ‘rR> ho Amhmamnojm OmñV Amho. ho g§ñH¥$Vr, lÜXm Am{U ^maVmÀ¶m Ord§V 
dmaem§Mo gw§Xa CXmhaU Amho.

H$m? 
H|$ìhm?

{H$Vr H$mi?
Hw$R>o? H$m Zm§hr?

AmVmn¶ªVÀ¶m Aä¶mgmdarb H$m§hr àíZ 
V¶ma H$am.
.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................
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àH$me… Amaeo Am{U q^Jo
Light: Mirrors and Lenses 10

emoYm Am{U {dMma H$am

•• AmnU Ago Amago ~Zdy eH$Vmo H$m H$s Oo à{V‘m ‘moR>r qH$dm bhmZ H$é 
eH$VmV? 

•• dmhZm§À¶m ~mOyÀ¶m Ñî¶ Amaem§da EH$ Bemam AgVmo ""AmaemVrb dñVy 
{XgVmV Ë¶m nojm Odi AgVmV'' Agm Bemam H$m {bhrbobm AgVmo?

•• H$mhr dmMZ Mîå¶mda dH«$mH$ma aofm H$m AgVmV?  

•• Vw‘À¶m àíZm§Mr H$am.

	 	
?
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CÝhmù¶mÀ¶m gwÅ>r‘Ü¶o ‘rZm {VÀ¶m Hw$Qw>§~mgh EH$m {dkmZ H|$ÐmV Jobr. Ë¶m H|$ÐmV {ZgJ©, 
AdH$me Am{U V§ÌkZmda AmYmarV AZoH$ AmH$f©H$ àXe©Zo hmoVr. {VMo nmbH$ ho nmUr Am{U drO 
~MV ¶m {df¶mdarb EH$m {d^mJmMm emoY KoV hmoVo. ‘rZm Am{U {VMm ^mD$ ¶mZm AmOy~mOybm 
nmhÊ¶mgmR>r am§J {Xgbr. CËgwH$VoZo VrZo Odi OmD$Z EH$m AmaemV nm{hbo. {VMm Moham  
Agm_mÝ`nUo ‘moR>m {XgV hmoVm. Va {VMm ̂ mD$ WmoS>m Xÿa C^m hmoVm. Vmo CbQ>m {XgV hmoVm. Xþgè¶m 
AmaemV {Vbm ñdV…Mo bhmZ ê$n {Xgbo. ‘rZm JmoYiyZ Jobr.

{Vbm AmR>dV H$s, ¶m AmYr AmaemÀ¶m H$m§hr H¥$Vr {VZo Ho$ë¶m hmoË¶m. Ë¶mV AmaemZo V¶ma 
Ho$boë¶m à{V‘m dñVyÀ`m AmH$mamÀ¶m d gai hmoË¶m. ({Okmgm, B¶Vm 7 dr ‘Yrb àH$me… gmdë¶m 
Am{U à{Vq~~ ¶m àH$aUmV) {VMm Jm|Yi nmhÿZ {dkmZ H|$ÐmVrb EH$ ‘mJ©Xe©H$ {VÀ¶mH$S>o Jobm 
Am{U hgV åhUmbm'' ho gnmQ>> Amago ZmhrV. ho JmobmH$ma Amago AmhoV. ho ñnï> Ho$bo. Ooìhm 
AmaemMm n¥ð>^mJ AmVyZ qH$dm ~mhoê$Z dH«$ AgVmo V|ìhm à{V‘m doJir {XgVo ! ‘rZmMr CËgwH$Vm 
dmT>br {VZo {VÀ¶m {e{jHo$er ¶m JmobmH$ma Amaem~Ôb ~mobÊ¶mMo R>a{dbo.

10.1 JmobmH$ma Amago åhUOo H$m¶?

H¥$Vr 10.1: Mbm AmnU emoY KoD$¶m

•• EH$ M‘H$Xma YmVyMm M‘Mm ¿¶m Am{U Ë¶mMm 

(A) (~)

AmH¥$Vr 10.1 EH$m M‘H$Xma M‘À¶m‘Ü¶o Ë¶mMm 
Am{Vb dH«$ n¥ð>^mJ (A) nmgyZ V`ma Pmbobr 

à{V_m (~) ~mø dH«$ n¥ð>^mJ

dH«$n¥ð>^mJ Vw‘À`m Mohè¶mOdi Yam. 
Ë¶m‘Ü¶o Vw‘Mr à{V‘m {XgVo H$m?

•• Vw‘À¶m Mohè¶mMr à{V‘m nhm. Vr Vwåhmbm 
gnmQ> AmaemV {XgUmè¶m à{V‘onojm doJir 
dmQ>Vo H$m?

•• à{V‘oMo {ZarjU H$aVmZm M‘Mm Vw‘À¶m 
Mohè¶mnmgyZ Xþa KoD$Z Mbm. Vwåhmbm 
à{V‘oV H$moUVm ~Xb {XgyZ ¶oVmo H$m? 

•• AmVm M‘Mm CbQ>m H$am Am{U Ë¶mM nm¶è¶m 
nyÝhm H$am.
Vwåhmbm bjmV Ambo H$m M‘H$Xma YmVyMm M‘Mm AmaemgmaIm H$m¶© H$aV hmoVm. 

Am{U Vwåhmbm Ë`mV Vw‘Mr à{V‘m {XgV hmoVr? Ooìhm Vwåhr M‘À¶mÀ`m AmVrb ~mOyH$S>o 
nm{hbo Or ~mOy AmVë`m ~mOyZo dH«$ Amho. Voìhm Vwåhmbm à{V‘m CbQ>r {Xgbr Agob  
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(AmH¥$Vr 10.1 A) Ooìhm Vwåhr M_À`mÀ`m ~mhoarb ~mOyH$S>o nm{hbo. Or ~mOy ~mhoê$Z \w$Jra 
Amho. Voìhm Vw_À`m Mohè`mMr à{V_m gai hmoVr na§Vy AmH$mamZo bhmZ hmoVr. (AmH¥$Vr 10.1~).

M‘À¶mgmaIo dH«$ Amago XoIrb Img ~Z{dVm ¶oVmV. JmobmH$ma Amago ho EH$ gm‘mÝ¶ àH$mamMo 
dH«$ Amago AmhoV. Oo nmoH$i H$mMoÀ¶m JmobmÀ¶m ^mJmgma»¶m AmH$mamMo AgVmV. Á¶m Amaem§Mo 
namdV©Z n¥ð>^mJ JmobmH$ma AgVmV Ë¶m§Zm JmobmH$ma Amago åhUVmV.

JmobmH$ma AmaemMm namd{V©V n¥ð>^mJ AmV qH$dm ~mhoa dH«$ Agy eH$Vmo. Á¶m JmobmH$ma 
AmaemMm namdV©Z n¥ð>^mJ AmVyZ dH«$ AgVmo Ë¶mbm A§Vd©H«$ Amagm åhUVmV (AmH¥$Vr 10.2.A) 
Ë¶mMo ¶moOZm~Õ Xe©{dUo AmH¥$Vr 10.2~ ‘Ü¶o XmI{dbo Amho. AmaemÀ¶m n¥ð>^mJmMr ~møaofm hr 
dVw©imH$ma Amho.

(a) (b)
AmH¥$Vr 10.2: (A) A§Vd©H«$ Amagm  

(~) Ë¶mMo Xe©{dUo

(a) (b)
AmH¥$Vr 10.3: (A) ~{hd©H«$ Amagm  

(~) Ë¶mMo Xe©{dUo

Á¶m JmobmH$ma AmaemMm namdV©Z n¥ð>^mJ ~mhoéZ dH«$ AgVmo Ë¶mbm ~{hd©H«$ Amagm åhUVmV. 
(AmH¥$Vr 10.3A) Ë¶m§Mo ¶moOZm~Õ Xe©{dUo AmH¥$Vr 10.3~ ‘Ü¶o XmI{dbobo Amho. XmoÝhr AmaemMo 
namdV©Z Z H$aUmao n¥ð>^mJ aofmZr Xe©{dbo Amho.

EH$ nmD$b nwT>o.

JmobmH$ma AmaemMm AmH$ma Agm AgVmo H$s Vmo EH$m H$mën{ZH$ nmoH$i JmobmMm 
^mJ åhUyZ {dMma H$aVm ¶oVmo. nU bjmV R>odm H$s JmobmH$ma Amago nmoH$i H$mMoÀ¶m 
JmobmMo VwH$S>o H$ê$Z ~Z{dbo OmV ZmhrV. Ë¶m EodOr EH$m gnmQ> H$mMoÀ¶m VwH$S>çmbm 
KmgyZ JwiJwirV H$éZ dH«$ H$aVmV. Oa ~mø n¥ð>^mJmda namdV©H$ bon (A°ë¶w{‘{Z¶‘À¶m 
nmVi WamgmaIm) bmdbm Va Vmo EH$ A§Vd©H«$ Amagm V¶ma hmoVmo. Oa AmVrb n¥ð>^mJmda 
namdV©H$ bon bmdbm Va Vmo ~{hd©H«$ Amagm V¶ma hmoVmo.
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H$mën{ZH$ 
nmoH$i Jmob

H$mën{ZH$ 
nmoH$i JmobmMm 

VwH$S>m
A§Vd©H«$ 
Amagm

~{hd©H«$ 
Amagm

bonZ 
n¥ð>^mJ

namd{V©V namd{V©V 

H¥$Vr 10.2: Mbm ’$aH$ emoYy¶m

•• XmoZ Amago ~{hd©H«$$ d A§Vd©H«$ Amago EH$m 

AmnU ~{hd©H«$ d A§Vd©H«$ 
AmaemVrb ’$aH$ gm§Jy eH$Vmo 

H$m?

Qo~bmda Aem [aVrZo R>odm H$s, Ë¶mMo 
namdVr©V n¥ð>^mJ daÀ¶m {XeoZo AgVrb.

•• Vw‘Mr ZOa Amaem§À¶m nmVirV R>odyZ 
Ë¶mZm ~mOyZo nhm OoZoH$ê$Z namd{V©V 
R>odyZ Ë`mZm ~mOyZo nhm OoZoH$ê$Z namd{V©V n¥ð>^mJ AmVë¶m ~mOybm dH«$ Amho H$s ~mhoaÀ¶m 
~mOybm dH«$ Amho ho AmoiIVm ¶oB©b. (AmH¥$Vr 10.4)

AmH¥$Vr 10.4 ~mOyÀ¶m Ñí¶mdê$Z A§Vd©H«$ d ~{hd©H«$ Amago AmoiIUo

A§Vd©H«$ Amagm

~{hd©H«$ Amagm

10.2 JmobmH$ma AmaemZr V¶ma Ho$boë¶m  
      à{V‘m§Mr d¡{eï>o H$m¶ AmhoV?
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H$¥Vr 10.3 Mbm AmnU emoY KoD$`m.

•• EH$ A§Vd©H«$ Amagm d EH$ ~{hd©H«$ Amagm XmoZ bmH$S>r R>moH$io qH$dm VemM àH$mamMo H$m§hrVar 
Amago gai pñWVrV R>odÊ`mgmR>r ¿`m Am{U EH$ bhmZ IoiUo qH$dm H$moUVrhr dñVy ¿¶m.

•• XmoÝhr Amago Cä¶m pñWVrV 

AmH¥$Vr 10.5 A§Vd©H«$ d ~{hd©H«$ Amagm g_moa R>dbobr dñVw

(a) (b)

A§Vd©H«$  
Amagm

~{hd©H«$$  
Amagm

A§Vd©H«$  
Amagm 

~{hd©H«$$  
Amagm

EH$‘oH$mÀ`m eoOmar R>odm, 
AmH¥$VrV XmI{dboë¶m à‘mUo 
(AmH¥$Vr 10.5(A)) dñVy 
Ë¶mÀ¶m g‘moa WmoS>çm A§Vamda 
(3 Vo 4cm Xwa) R>odm. àË¶oH$ 
AmaemV Vwåhmbm H$moUË¶m 
àH$mamÀ`m à{V‘m {XgVmV? 
à{V‘m dñVwÀ¶m AmH$mamÀ¶m 
AmhoV H$m? Ë¶m Cä¶m AmhoV 
H$m? Vwåhmbm à{V‘m‘Ü¶o 
~mOy§Mm CbQ>nUm {XgVmo H$m? 
Vw‘Mr {ZarjUo Vw‘À¶m dhrV {bhm.

•• AmVm dñVy AmaemnmgyZ hiyhiy Xÿa hbdm. XmoÝhr Amaem§‘Yrb à{V‘m‘Ü¶o Vwåhmbm H$moUVo 
~Xb {XgVmV? à{V‘m bhmZ hmoVmV H$s ‘moR>çm hmoVmV? Ë¶m Cä¶m (gai) AmhoV H$m? 
nwÝhm Vwåhr hr {ZarjUo dhrV {bhm. 

•• àË¶oH$ AmaemgmR>r ñdV§ÌnUo ¶mM nm¶è¶m nwÝhm H$am. Vw‘À¶m {ZarjUm§Mo {dícofU H$am 
Am{U {ZîH$f©© H$mT>m. 

A§Vd©H«$ Amaem‘Ü¶o Ooìhm dñVw AmaemOdi R>odbr OmVo Voìhm à{V‘m gai AgVo nU AmH$mamZo 
dñVwnojm ‘moR>r AgVo. åhUOoM à{V‘m {dembrV hmoVo. VgoM Ooìhm dñVy AmaemnmgyZ Xwa hb{dbr 
OmVo Voìhm à{V‘m CbQ>r hmoVo. gwédmVrbm à{V‘m AmH$mamZo ‘moR>r hmoVo Am{U Z§Va bhmZ hmoVo. 
~{hd©H«$ AmaemÀ¶m ~m~VrV à{V‘m hr Zoh‘r gai d nXmWm©nojm bhmZ AgVo. åhUOoM à{V‘m 
q~Xÿ ñdénmV AgVo VgoM ~{hd©H«$ AmaemnmgyZ dñVy Xÿa Zobr OmVo Voìhm à{V‘oMm AmH$ma WmoS>m 
H$‘r hmoV OmVmo.

¶m H¥$Vrdê$Z Ago {XgyZ ¶oVo H$s JmobmH$ma Amago (A§Vd©H«$ Am{U ~{hd©H«$ Amago) gnmQ> 
Amaemnojm doJio dV©Z H$aVmV. gnmQ> Amagm Zoh‘r dñVyÀ¶m AmH$mamÀ¶m g‘mZ AmH$mamMr gai 
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à{V‘m V¶ma H$aVmo. na§Vy ~{hd©H«$ d A§Vd©H«$ Amaem‘Ü¶o dñVyMo AmaemnmgyZMo A§Va ~Xbë¶mZo 
à{V‘oMm AmH$ma ~XbVmo. ¶m ì¶{V[aŠV A§Vd©H«$ AmaemÀ¶m ~m~VrV dñVy AmaemnmgyZ Xya Zobr H$s 
à{V‘m XoIrb CbQ>r hmoVo. ¶m gd© VrZ àH$mamÀ¶m Amaem‘Ü¶o à{V‘oÀ¶m ~mOy‘Ü¶o ~Xb {XgyZ ¶oVmo.

AmVm ‘bm H$ënZm Ambr H$s, AmaemV 
V¶ma hmoUmè¶m à{V‘m nmhÿZ AmnU 
Amagm gnmQ> Amho H$s A§Vd©H«$ d 

~{hd©H«$ Amho ho XoIrb AmoiIyeH$Vmoo.

hmo. nU Amnë¶m 
g^modVmbr A§Vd©H«$ 

d ~{hd©H«$ Amago Hw$R>o 
dmnabo OmVmV?

AmH¥$Vr 10.6 A§Vd©H«$ AmaemMm Cn¶moJ,  
A) Q>m°M© ‘Ü¶o namdV©H$ åhUyZ ~) X§Vd¡ÚmH$Sy>Z

(b)(a)

	 ~°Q>ar d ñHy$Q>a Am{U H$ma‘Yrb hoS>bmB©Q>‘Ü`o A§Vd©H«$ 
AmH$mamMo namdV©H$ AgVmV. (AmH¥$Vr 10.6A) XmV 
VnmgÊ¶mgmR>r X§Vd¡Ú dmnaV Agbobm X§V Amagm Vwåhr 
H$Yr nm{hbm Amho H$m? hm EH$ A§Vd©H«$ Amagm AgVmo Vmo 
VmoS>m§‘Yrb XmVmOdi R>odë¶mg XmVmMo ‘moR>o Ñî¶ XmI{dVmo 
(AmH¥$Vr$ 10.6 ~).

EH$ nmD$b nwT>o

Vwåhmbm AmR>dV§¶ H$m Vwåhr "{Okmgm' ¶m B¶Îmm ghmdr ‘Yrb "n¥ÏdrÀ¶m 
n{bH$S>o' ¶m nmR>mV Xþ{~©UrÀ¶m dmnam~Ôb {eH$bm AmhmV. ~hþVoH$ AmYw{ZH$ Xþ~uUr 
¶m namdVr©V Xw~r©Ur AgVmV. Á¶m‘Ü¶o dH«$ Amago AgVmV. Á¶m§Mm ‘w»¶ Amagm 
‘moRm> A§Vd©H«$ Amagm AgVmo.

dmhZmdarb ~mOyMo Ñî¶ XmI{dUmè¶m AmaemH$S>o nhm. ho ~{hd©H«$ Amago AgVmV. Vo Zoh‘r dmhZm§À¶m 
‘mJrb dmhwVyH$sMr gai à{V‘m V¶ma H$aVmV. Ë¶m à{V‘m àË¶j dmhZmnojm bhmZ AgVmV. 

AmH¥$Vr 10.7 ~{hd©H«$ AmaemMo Cn¶moJ, A) ~mOyÀ¶m Ñî¶mgmR>r Amagm
~) añVm gwajm Amagm, H$) nmiV R>odUmam Amagm

(~) (H$)(A)
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VgoM ~{hd©H«$ Amago ~mhoéZ 

AmnU VrZ àH$mamÀ¶m AmaemZr ~Z{dboë¶m à{V‘m 
nm{hë¶m AmhoV gnmQ>, A§Vd©H«$ d ~{hd©H«$. nU à{V‘m 
{Z{‘©Vr ~ÔbMo H$m§hr {Z¶‘ AmhoV H$m?

dH«$ Agë¶mZo Vo ‘mJÀ¶m 
añË¶mMo {dñV¥V joÌmMo Ñî¶ 
XmI{dVmV {edm¶ Ago 
~{hd©H«$ Amago añË¶mÀ¶m 
Mm¡H$mV qH$dm Vrd« diUm§da ~g{dbo OmVmV OoUoH$éZ XmoÝhr ~mOyÀ¶m MmbH$mZm Xþgè¶m ~mOyMo 
Ñî¶ {Xgob Am{U Q>¸$a Q>miVm ¶oB©b. ~{hd©H«$$ Amago ‘moR>çm XþH$mZm‘Ü¶o ~g{dVmV Ë¶m‘wio ‘moR>çm 
joÌmMo {ZarjU H$aVm ¶oVo d Mmoar amoIVm ¶oVo.

10.3 namdV©ZmMo {Z¶‘ H$m¶ AmhoV ?

AmVm AmnU B¶Îmm 7dr ‘Ü¶o Ho$boë¶m H¥$VrMr nwZamd¥Îmr H$ê$¶m. nU `mdoir AmnU Vr nwT>o 
dmT>dy¶m. Vwåhr gnmQ> AmaemVyZ àH$me {H$aUm§Mo namdV©Z nm{hbobo AmR>dVo H$m? 

H¥$Vr 10.4 Mbm à¶moJ H$é¶m
   	

AmH¥$Vr 10.8 Amaemda nS>Umam  
àH$me {H$aU, A) EH$m H$moZmV

~) Xþgè¶m H$moZmV

(a)

(b)

   
•• EH$ ñQ±S>gh Agbobm gnmQ> Amagm, EH$ Q>m°M©, 

EH$ H§$Jdm, EH$ nona ³brn ({M‘Q>m) H§$Jdm 
gai R>odÊ¶mgmR>r, EH$ nm§T>am nona Vmd Am{U 
EH$ H$mù¶m H$mJXmMr nÅ>r Jmoim H$am.

•• Vwåhr AmYr Ho$ë¶mà‘mUo H§$Jì¶mÀ¶m {Mam ‘Ü¶^mJr 
EH$ gmoSy>Z gd© H$mù¶m H$mJXmZo PmH$m.

•• Q>o~bmda nm§T>>am H$mJX ngadm Am{U Ë¶mda EH$ 
gnmQ> Amagm gai R>odm.

•• nmVi nÅ>r Am{U Q>m°M© dmnê$Z H$mJXmda EH$ 
àH$memMm {H$aU {‘idm Am{U AmH¥$VrV XmI{dë¶m 
à‘mUo (10.8 A) Vmo Amaemda nS>ob Ago {Z¶moOZ 
H$am.

•• AmVm nÅ>r d Q>m°M© {H$§{MV hbdm OoUoH$ê$Z 
àH$memMm {H$aU Amaemda doJù¶m H$moZmV nS>ob 
(AmH¥$Vr 10.8 ~)
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•• Amaemda nS>Umam àH$me {H$aU doJdoJù¶m H$moZmV nS>mdm Ago 
H$am Am{U namdVr©V {H$aUmMr {Xem H$er ~XbVo ¶mMo {ZarjU 
H$am. ho A{YH$ Mm§Jë¶m àH$mao g‘OÊ¶mgmR>r ho EH$m H$mJXmda 
Q>ß`m Q>ß¶mZo H$mTy>¶m. nU Vo H$mT>Ê¶mnydu àH$memÀ¶m  dV©Zm~Ôb 
{eHy$¶m. AmnU àH$me {H$aU gai aofoÀ¶m ~mUmZo Xe©{dVmo. 
{H$aUo àH$memMm àdmg H$moUË`m  ‘mJm©Zo hmoVmo ho Xe©{dVmV. 
Vwåhmbm AmR>dVo H$m `m AmYr {eH$bmV H$s àH$me Zoh‘r gai 
aofooV àdmg H$aVmo?

•• gnmQ> AmaemMr pñWVr Xe©{dUmar aofm H$mT>m, VgoM AmH¥$Vr 
10.9 ‘Ü¶o XmI{dë`m à_mUo Amaemda nS>booë¶m {H$aUmMr Am{U 
namd{V©V àH$me {H$aUmMr aofm ~mUmZo Xe©dm.

Amaemda nS>Umè¶m {H$aUmbm AmnmVr {H$aU åhUVmV. Amaemda  
	 nSy>Z da ‘mJo diUmè¶m {H$aUmbm namd{V©V {H$aU åhUVmV.

•• AmVm Amagm H$mT>m. AmnmVr {H$aU {OWo Amaembm AmXiVmo 
{VWyZ Amaembm 900 Mm H$moZ H$aUmar aofm H$mT>m hr aofm åhUOo 
ñV§{^H$m hmo`. ñV§{^H$m hr namd{V©V n¥ð>^mJmOdirb {~Xÿda 
AgVo (AmH¥$Vr 10.9 ~) AmnmVr {H$aU d ñV§{^H$m ‘Yrb 
H$moZmbm AmnmVr H$moZ (i) åhUVmV. (AmH¥$Vr 10.9 H$) ñV§{^H$m 
d namd{V©V {H$aU ¶m‘Yrb H$moZmbm namdV©Z H$moZ åhUVmV (r) 
(AmH¥$Vr 10.9 H$)

•• Vw‘À¶m AmH¥$VrVrb AmnmVr H$moZ Am{U namdV©Z H$moZ _moOm. Vo 
VŠVm 10.1 ‘Ü¶o Zm|Xdm.

•• AmnmVr H$moZ ~XbyZ hr {H«$¶m nwÝhm AZoH$ doim H$am.

•• eodQ>r AmnmVr {H$aU Amaemdarb ñV§{^Ho$da nmS>dyZ namd{V©V 
{H$aUmMr {Xem nhm. ¶m doir AmnmVr H$moZ d AndV©Z H$moZ 
{H$Vr Agob? ¶m doir XmoÝhr H$moZ ewÝ¶ AgVrb.

AmH¥$Vr 10.9 (A) AmnmVr {H$aU d 
namd{V©V {H$aU H$mT>Uo

(~) ñV§{^H$m H$mT>Uo (H$) AmnmVr H$moZ 

d AndV©Z H$moZ (S>) H$moZ _moOUo

(A)

i r

(H$)

ñV§{^H$m

(S>)

(~)

O

AmnVr {H$aU

i r

gnmQ> Amagm 

namd{V©V 
{H$aU

A.Z§. AmnmVr H$moZ (i) AndV©Z H$moZ (r)

VŠVm 10.1 AmnmVr H$moZ d AndV©Z H$moZ ‘moOUo
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VŠVm 10.1 ‘Yrb XmoÝhr H$moZ g‘mZ Agë¶mMo Vw‘À¶m bjmV Ambo H$m? H$miOrnyd©H$ 
{ZarjU Ho$ë¶mg Amnë¶mbm à¶moJmVyZ Ago {XgyZ ¶oVo H$s AmnmVr H$moZ (i) hm namdV©Z H$moZmer 
(r) g‘mZ AgVmo, hm namdV©ZmMm {Z¶‘ Amho. 

H¥$Vr 10.5 : Mbm à¶moJ H$é¶m

•• H¥$Vr 10.4 à‘mUo H¥$Vr gm{hË` dmnam. Q>o~bmda EH$ 

AmH¥$Vr 10.10 (A) H$mJXmÀ¶m dmT>boë¶m  
^mJmdarb {XgUmam {H$aU, (~) H$mJXmÀ¶m 
dmT>boë¶m ^mJmdarb Z {XgUmam namdVr©V 

{H$aU

(A)

(~)

H$S>H$ H$mS>©erQ> Aem àH$mao gnmQ> R>odm H$s Ë¶mMm 
H$m§hr ^mJ Q>o~bmÀ`m H$mR>mÀ`m nbrH$S>o OmB©b.

•• H$mS>©{eQ>da R>odboë¶m Amaemda àH$me {H$aU Q>mH$m 
Am{U H$mR>mÀ¶m nbrH$S>rb nonadarb$ namd{V©V 
{H$aUm§Mo {ZarjU H$am. AmH¥$Vr 10.10 A) 

•• AmVm Q>o~bmÀ¶m H$mR>m nbrH$S>rb H$mS>© {eQ>Mm 
^mJ Oam dmH$dm. dmH${dboë¶m ^mJmda Vwåhmbm 
AOyZhr namd{V©V {H$aU {XgVmV H$m?

•• H$mJX (H$mS>©{eQ>) nyÝhm gnmQ> H$am Am{U {ZarjU 
H$am. H$mS>©erQ> dmH${dë¶mZ§Va namdVr©V {H$aU 
AÑî¶ hmoVmV Am{U O|ìhm Vo gnmQ> Ho$bo OmVo 
Voìhm nyÝhm namd{V©V àH$me {H$aU {XgVmV.  
¶mdéZ Ago {XgyZ ¶oVo H$s namd{V©V {H$aU ho 
And{V©V {H$aUmÀ¶mM àVbmV AmhoV H$mS>©erQ> 
dmH${dë¶m‘wio ZdrZ àVb V¶ma hmoVo Ë¶m‘wio 
gai aMZm VwQ>Vo. 

AmnmVr {H$aU, AmaemÀ`m AmnmVr {H$aUmÀ¶m {~§XÿVyZ H$mT>bobr ñV§{^H$m d namd{V©V {H$aU 
ho EH$mM àVbmV AgVmV hm namdV©ZmMm AmUIr EH$ {Z¶‘ Amho.

EH$ nmD$b nwT>o

¶m XmoZ CXmhaUm‘Ü¶o Oar AmnmVr {H$aUmÀ¶m {Xem doJdoJù¶m Agë¶mVar Vo 
Amaemda EH$mM q~Xÿda nS>VmV Ë¶m‘wio ñV§{^Ho$À¶m {Xem gma»¶mM AmhoV. VWmnr 
`m XmoÝhr CXmhaUm_Ü`o namd{V©V {H$aUmMr {Xem Amho VerM AmnmVr {H$aUmMr 
Amho Am{U ñV§{^H$m AndV©Z q~Xÿer Amho. d namd{V©V {H$aU Ë¶mM àVbmV AmhoV.
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Amagm

namd{V©V {H$aU

ñV§{^H$m

AmnmVr {H$aU

namd{V©V {H$aU

ñV§{^H$m

AmnmVr {H$aU

Amagm

JmobmH$ma AmaemZmhr 
namdV©ZmMo {Z¶‘ bmJy 

hmoVmV H$m?

namdV©ZmMo {Z¶‘ gd© àH$mamÀ¶m gnmQ> d JmobmH$ma 
AmaemgmR>r bmJy hmoVmV. nU Ooìhm AZoH$ g‘m§Va 
{H$aU JmobmH$ma Amaemda nmS>bo Va Amnë¶mbm 
H$m§hrVar ‘Zmoa§OH$ AmT>iVo.

H¥$Vr 10.6: Mbm AmnU emoYy¶m.
 	

(A)

(~)

Plane mirror

•• EH$ gnmQ> Amagm, EH$ ~{hd©H«$ Amagm,  EH$ A§Vd©H«$ Amagm 
AmaemgmR>r ñQ>±S>, EH$ Q>m°M©, EH$ H§$Jdm Am{U H§$Jdm gai 
R>odÊ¶mgmR>r nona nÅ>r Jmoim H$am.

•• H¥$Vr 10.4 à‘mUoM nwÝhm aMZm H$am. na§Vy EH$mM {N>Ðm EodOr 
àH$memMo AZoH$ g‘m§Va {H$aU {‘i{dÊ¶mgmR>r H§$JÊ¶mMr AZoH$ {N>Ð 
CKS>r R>odm (AmH¥$Vr 10.11A)

•• AmVm àH$memMr g‘m§Va {H$aUo EH$m‘mJyZ EH$ Ago gnmQ> Amagm, 

AmH¥$Vr 10.11
A) AZoH$ {N>Ðo… àH$memMo AZoH$ 

g_m§Va {H$aUo nS>Uo
~) gnmQ> Amagm,  H$) A§Vd©H«$ 

Amagm, S>) ~{hd©H«$ Amagm

(H$)

(S>)

Concave mirror

A§Vd©H«$ Amagm, ~{hd©H«$ Amagm ¶mda nmSm. namd{V©V {H$a§UmMo 
{ZarjU H$am. Vw‘Mo {ZarjU AmH¥$Vr 10.11 (~)(H$) Am{U (S>) 
‘Ü¶o XmI{dë¶mà‘mUo Amho H$m?

Ooìhm g‘m§Va {H$aU gnmQ> Amaemda nS>VmV Voìhm namd{V©V {H$aU 
XoIrb g‘m§Va AgVmV (AmH¥$Vr 10.11 ~) VWmnr O|ìhm àH$me {H$aU 
EH$m A§Vd©H«$ Amaemda nS>VmV Voìhm Vo nmamdVuV hmoD$Z Odi ¶oVmV 
åhUOoM Vo EH$Ì ¶oVmV (AmH¥$Vr 10.11H$) Va ~{hd©H«$ AmaemÀ¶m 
~m~VrV AZoH$ namd{V©V {H$aU EH$m‘oH$mnmgyZ Xÿa OmVmV åhUOoM Vo 
doJio hmoVmV. (AmH¥$Vr 10.11S>)

Convex mirror
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JmobmH$ma AmaemÀ¶m ~m~VrV, Oar àH$memMm àË¶oH$ {H$aU namdV©ZmÀ¶m {Z¶‘mMo nmbZ 
H$aV Agbm Var JmobmH$ma AmaemÀ¶m dH«$ n¥ð>^mJm‘wio g‘m§Va {H$aUm§Mo AmaemÀ`m AmH$mamZwgma 
EH$Ì ¶oVmV, (A§Vd©H«$) qH$dm EH$‘oH$mnmgyZ Xÿa OmVmV (~{hd©H«$). 

EH$ nmD$b nwT>o

Oa AmnU H¥$Vr 10.6 ‘Ü¶o nm{hboë¶m Jmoï>rMr aoIm{MÌ H$mT>br Va Imbrb 
XmI{dboë¶m à‘mUo AmH¥$Ë¶m {‘iVrb.

A§Vd©H«$ Amagm ~{hd©H«$ AmagmgnmQ> Amagm

	

Va A§Vd©H«$ Amagm àH$me {H$aUm§Mo 
EH$ÌrH$aU H$aVmo Am{U ~{hd©H«$ 
Amagm àH$me {H$aUo Xwa H$aVmo. ho 

IamoIaM ‘Zmoa§OH$ Amho.

A§Vd©H«$ Amagm àH$me 
{H$aUmZm EH${ÌV H$aV 

Agë¶mZo àH$memMr {Vd«Vm 
N>moQ>çm OmJoV dmT>ob H$m?

H¥$Vr 10.7 Mbm AmnU emoYy`m

Safety FirstàW‘ gwa{jVm

hr H¥$Vr Zoh‘r {ejH$ {H$§dm àm¡T> ì¶ŠVrÀ¶m XoIaoImbr H$am. gy¶m©H$S>o {H$§dm gw¶m©Mo 
namdV©Z H$aUmè¶m AmaemV nmhÿ ZH$m. namd{V©V àH$me> {H$aU EH$m H$mJXmÀ¶m VwH$S>çmda 
H|${ÐV H$am. H$moUmÀ¶m Mohè¶mda qH$dm S>moù¶mda H$é ZH$m.
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•• EH$ A§Vd©H«$ Amagm Am{U nmVi H$mJX qH$dm dV©‘mZnÌ 

AmH¥$Vr 10.12 A§Vd©H«$ AmaemMm 
dmna H$ê$Z gy¶© àH$me H$mJXmda 

EH${ÌV H$aUo

H$mJX ¿¶m.
•• A§Vd©H«$ AmaemMm namdV©Z n¥ð>^mJ gw¶m©H$S>o Vm|S> H$ê$Z Yam 

AmaemVyZ namd{V©V hmoUmao {H$aU H$mJXmÀ¶m VwH$S>çmda 
H|${ÐV H$am.

•• H$mJXmda EH$ {Vd« VoOñdr q~Xÿ ({R>nH$m) ¶oB©n¶ªV H$mJX nwT>o 
‘mJo H$ê$Z OwiUr H$am.

•• Amagm Am{U H$mJX H$m§hr {‘{ZQ>o pñWa Yam, H$mJX Oiy 
bmJVmo Ywa {Z‘m©U hmoVmo H$m?
AmaemVyZ namd{V©V Pmboë¶m gw`m©À`m àH$memMm VoOñdr {R>nH$m H$mJXmda V¶ma hmoVmo. ̀ m‘wio 

{R>nŠ¶mda nwaoer CîUVm V¶ma hmoVo Ë¶m‘wio Vr H$mJXmbm noQ>dy eH$Vo.

EH$ nmD$b nwT>o

Amago Am{U q^Jo dmnéZ gy¶©àH$me EH$m bhmZ ^mJmV H|${ÐV H$aUmè¶m 
CnH$aUmZm gm¡a gm§ÐH$ åhUVmV. gm§{ÐV àH$memMm dmna Ðd Ja‘ H$ê$Z. 
Ë¶mMr dm’$ H$aÊ¶mgmR>r H$aVmV. Á¶mMm dmna drO {Z{‘©VrgmR>r qH$dm ‘moR>çm 
à‘mUmV ñd¶§nmH$ H$aÊ¶mgmR>r {H$§dm gm¡a ^Å>rgmR>r Ho$bm OmVmo. gm¡a^Å>r hr 
bmoI§S> {dVi{dÊ¶mgmR>r dmnaVmV. Vwåhr ‘mJrb àH$aUmV {dÚwV ̂ Å>rMm bmoI§S> 
{dVi{dÊ¶mgmR>r Cn¶moJ Ho$bm OmVmo ho {eH$ë¶mMo AmR>dVo H$m?

10.4 q^Jo åhUOo H$m¶?

Amåhr dH«$ AmaemZr V`ma Ho$boë`m 
à{V_m§Mm emoY KoVbm nU dH«$ n¥ð>^mJ 
Agboë`m nmaXe©H$ nXmWm©VyZ nm{hë`mg 

dñVy H$em {XgVmV

 	 EH$m gnmQ> H$mMoÀ¶m pIS>H$sVyZ 
nmhÊ¶mMr H$ënZm H$am. gd© dñVy g‘mZ 
AmH$mamÀ¶m {XgVmV. nU Oa nmaXe©H$ 
nXmWm©Mm n¥ð>^mJ dH«$ Agob Va dñVy VemM 
{XgVrb H$m? 

H¥$Vr 10.8: Mbm AmnU emoY KoD$`m.

•• H$mMoMr qH$dm nmaXe©H$ ßb°ñQ>rH$Mr EH$ gnmQ> nÅ>r ¿¶m. Ogo H$s gnmQ> ‘mnZ nÅ>r VobmMo 
H$m§hr W|~, S´>m°na nmUr Am{U ‘OHy$a N>mnboVm H$mJX qH$dm nwñVH$ Jmoim H$am.

•• H$mMoÀ¶m qH$dm ßb°ñQ>rH$À`m nÅ>rda VobmMo H$m§hr W|~ ngadm. Vo Oam nwgyZ AJXr nmVi 
VobmMm Wa am{hb Ago H$am. Vwåhr Vobm EodOr ‘oU XoIrb dmné eH$Vm.
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•• S´>m°na {H$§dm Vw‘À¶m ~moQ>mMm dmna H$éZ Vob qH$dm ‘oU bmdboë¶m 

AmH¥$Vr 10.13 nmÊ`mÀ`m 
W|~mImbrb _OHw$amMo 

Ñî` 

 

OmJoda EH$ N>moQ>m nmÊ¶mMm W|~ R>odm. (Vob/ ‘oU ho nmÊ`mMm N>mZ Jmob 

W|~ V¶ma H$aÊ¶mg ‘XV H$aVo)

•• nmÊ`mÀ`m W|~mMo narjU H$am. Ë¶mÀ¶m n¥ð>^mJmMm AmH$ma ~mhoê$Z d 

AmVyZ gnmQ> Amho H$s dH«$ Amho?

•• AmVm nona H$mMoÀ¶m/ßb°ñQ>rH$À`m nÅ>rImbr Aem[aVrZo R>o§dm H$s ‘OHy$a 

W|~mImbr ¶oB©b. (AmH¥$Vr 10.13 nhm)

•• AmVm nmÊ¶mÀ`m W|~mVyZ Imbrb ‘OHy$a nhm. nmÊ`mÀ`m W|~mImbrb 

Ajam§À¶m AmH$mamV Vwåhmbm H$m§h>r ~Xb AmT>iVmo H$m? Vr Ajao ‘moR>r {XgVmV H$s bhmZ?

nmÊ¶mÀ¶m W|~mMm n¥ð>^mJ ~mhoéZ dH«$ Amho. nmÊ¶mÀ¶m W|~mdarb 

AmH¥$Vr 10.14 {dembH$ H$mM

Ajao doJir {XgVmV. Vr OdiÀ¶m Ajamnojm ‘moR>r {XgVmV. nmÊ¶mÀ`m 

W|~mÀ`m dH«$ n¥ð>^mJm‘wio ‘OHw$amMm AmH$ma doJim {XgV hmoVm. nmÊ¶mMm 

hm dH«$ W|~ gmÜ¶m q^Jmà‘mUo H$m¶© H$aV Amho. AmH¥$Vr 10.14 ‘Ü¶o 

XmI{dë`m à‘mUo Vwåhr q^J nm{hbo Amho H$m? ho EH$ q^J Amho Oo bhmZ 

N>mnrb Ajao ‘moR>r H$ê$Z dmMÊ¶mg ‘XV H$aVo.

AmH¥$Vr 10.15 A) ~{hd©H«$ q^J ~) Ë¶mMo Xe©{dUo

(a) (b)

     q^Jo hm EH$ nmaXe©H$ dñVyMm VwH$S>m Amho. 

gm‘mÝ¶V… H$mM qH$dm ßb°ñQ>rH$nmgyZ ~Z{dbobm 

AgVmo. Á¶mMo n¥ð>^mJ dH«$ AgVmV. Amaemà‘mUo 

q^Jo gwÕm ~{hd©H«$ d A§Vd©H«$ AgVmV. Oo q^J 

‘Ü¶^mJr OmS> d H$S>mZm nmVi$ AgVo Ë¶mbm ~{hd©H«$ 

q^J åhUVmV. (AmH¥$Vr 10.15 A)
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Oo q^J H$S>mZm OmS> AgVo d ‘Ü¶^mJr nmVi AgVo 

AmH¥$Vr 10.16(A) A§Vd©H«$ q^J   
(~) Ë¶mMo Xe©{dUo

(A) (~)

Ë¶mbm A§Vd©H«$ q^J åhUVmV. (AmH¥$Vr 10.16~)

q^Jo àH$me Amnë¶mVyZ Amanma OmD$ XoVmV nU Amago 

Zmhr Amåhr q^JmVyZ dñVy nmhÿ eH$Vmo.

q^Jm‘YyZ dñVw nm{hë`mg 
H$moUVo ~Xb {XgyZ ¶oVmV?

H¥$Vr 10.9 Mbm à¶moJ H$é¶m 		

AmH¥$Vr 10.17  
(A) H$‘r A§Vamda R>odbobo 

~{hd©H«$ q^J
~) OmñV A§Vamda R>odbobo 

~{hd©H«$ q^J
H$) A§Vd©H«$ q^Jm‘YyZ 

{XgUmar dñVy

(A)

(~)

(H$)

•• EH$ ~{hd©H«$ q^J, EH$ A§Vd©H«$ q^J, q^J nH$S>Ê¶mMo gmYZ d EH$ 
bhmZ dñVy EH$ÌrV H$am.

•• ~{hd©H«$ q^J ¿¶m. q^J nH$S>Ê¶mÀ¶m gmYZmZo q^J gai R>odm.

•• q^JmÀ¶m ‘mJo EH$ dñVw R>odm. (q^JmÀ¶m nmVirV dñVy R>odÊ¶mgmR>r 
EH$mÚm nXmWm©da XoIrb R>ody eH$Vm)

•• q^JmÀ¶m Xþgè¶m ~mOyH$Sy>Z dñVyH$S>o q^JmVyZ nhm. (AmH¥$Vr 10.17 
A) Am{U Vw‘Mo {ZarjU Vw‘À¶m dhrV {bhÿZ R>odm.

•• AmVm dñVy q^JmnmgyZ hiyhiy Xya hbdm Am{U à{V‘m H$er ~XbVo 
¶mMo {ZarjU H$am. ~{hd©H«$ q^JmnmgyZ dñVyMo A§Va {VÀ¶m {XgÊ¶mda 
H$gm n[aUm‘ H$aVo?

•• AmVm A§Vd©H«$ q^J dmnê$Z ¶m nm`è`m nwÝhm H$am.

•• Vw‘À¶m d{h‘Ü¶o Zm|X{dboë¶m {ZarjUm§Mo {díbofU H$am Am{U XmoÝhr 
q^Jm‘YyZ {XgUmè¶m à{V‘m§Mr VwbZm H$am.

q^Jo gwÜXm àH$me EH$ÌrV H$aVmV 
qH$dm nga{dVmV H$m?
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 H¥$Vr 10.10 Mbm emoYy`m.

•• EH$ nmVi nmaXe©H$ H$mMoMr ßboQ>, ~{hd©H«$ q^J, A§Vd©H«$ q^J, Q>m°M© Am{U EH$ H§$Jdm ¿¶m. 
H§$Jdm hm g‘m§Va AZoH$ {H$aU {‘i{dÊ¶mgmR>r Am{U nona nÅ>r, H§$Jdm gai R>odÊ¶mgmR>r. 
XmoZ g‘mZ nwñVHo$ Am{U nm§T>è¶m H$mJXmMr nmZo nU ¿`m.

•• AmH¥$VrV 10.18 XmI{dë¶mà‘mUo EH$‘oH$mbm bmJyZ R>odboë`m nwñVH$m§Mm dmna H$ê$Z 
Ë¶mÀ¶m‘Ü¶o H$mMoMr ßboQ> qH$dm q^J gai R>odm XmoÝhr nwñVH$mda nm§T>am H$mJX ngadm.

•• AmVm AmH¥$VrV 10.18 ‘Ü¶o XmI{dë¶mà‘mUo nmVi H$mMoÀ¶m ßboQ>da, ~{hd©H«$ q^Jmda Am{U 
A§Vd©H«$ q^Jmda àH$memMo g‘m§Va {H$aU EH$m Z§Va EH$ nmS>m. {VÝhr àH$mam‘Ü¶o g‘m§Va 
àH$me {H$aU Oemg Vgo nma hmoVmV H$m?

•• Vw‘Mr {ZarjUo Zm|Xdm Am{U Ë¶mMo {dícofU H$am.

àH$me {H$aU nmVi H$mMoÀ¶m ßboQ>‘YyZ Oemg Vgo OmVmV ~{hd©H«$ q^J Ë¶mda nS>Umè¶m 
àH$memMo EH$ÌrH$aU H$aVo Va A§Vd©H«$ q^J àH$me EH$‘oH$mnmgyZ doJio H$aVo åhUyZ ~{hd©H«$ 
q^Jmbm A{^gmar q^J åhUVmV Va A§Vd©H«$ {^Jmbm Angmar q^J åhUVmV.

AmH¥$Vr 10.18 AZoH$ g‘m§Va àH$me {H$aU A) H$mMoÀ¶m ßboQ>da nS>VmV ~) ~{hJmo©b 
q^Jmda nS>VmV H$) A§Vd©H«$ q^Jmda nS>VmV

(c)(b)(a)

nmVi H$mMoMr ßboQ>> ~{hd©H«$ {^§J A§Vd©H«$ q^J

EH$ nmD$b nwT>o

Oa AmnU H¥$Vr 10.10 ‘Yrb {ZarjU Ho$boë¶m AmH¥$Ë¶m H$mT>ë¶m Va 
Amnë¶mbm Imbr XmI{dë¶m à‘mUo {‘iVrb.
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~{hd©H«$ q^J àH$me {H$aUm§Mo 
EH$ÌrH$aU H$aV Agë¶mZo Vo XoIrb H$mJX 

Omiy eH$Vo H$m?

H¥$Vr 10.11 Mbm emoYy`m

•• gy¶© {H$aUmÀ¶m ‘mJm©V A§Vd©H«$ àW‘ gwa{jVm

gw¶m©H$S>o àË¶jnUo> nmhÿ ZH$m qH$dm q^Jm‘YyZ 
nmhÿ ZH$m Ë¶m‘wio Vw‘À¶m S>moù¶m§Mo ZwH$gmV 
hmoD$ eH$Vo.

AmaemEodOr ~{hd©H«$ q^J 
R>odyZ H¥$Vr 10.7 nwÝhm H$am. 
Vwåhr H$mJX Omiy eH$mb H$m?

AmH¥$Vr 10.19 ~{hd©H«$ q^J dmnê$Z 
gw¶©àH$me H$mJXmda EH${ÌV H$aUo

A§Vd©H«$ 
q^J

gd© q^Jo Hw$R>o? dmnabr 
OmVmV?

q^Jo ‘hËdmMr AmhoV Am{U Vr Amnë¶m 

AmH¥$Vr 10.20 (a) Mî_m ; (b) ñ‘mQ>© ’$moZ H°$‘oam q^Jo

(a) (b)

AmOw~mOybm gd©Ì dmnabr OmVmV. bmoH$ 
ñnï>nUo {XgÊ¶mgmR>r dmnaVmV Vo Mî‘o 
q^JoM AmhoV. H°$‘oam, Xþ~uZ Am{U gyú‘ 
Xe©H$ H$m¶© H$aÊ¶mgmR>r  ¶m‘Ü¶o q^JoM 
dmnaVmV. Amnë¶m S>moù¶mVhr EH$ ~{hd©H«$ 
q^J AgVo. Vo EH$ AmíM¶©H$maH$ q^J Amho. 
Vo Amnbm AmH$ma ~Xby eH$Vo. Á¶m‘ioo AmnU nwñVH$ dmMy eH$Vmo Am{U XþadaMo nmhÿ eH$Vmo.	
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•• A§Vd©H«$ AmaemZo V¶ma hmoUmè¶m dñVyÀ¶m à{V‘m dñVynojm ‘moR>çm {H§$dm bhmZ qH$dm 
g‘mZ Agy eH$VmV. à{V‘m CbQ>r {H$dm gai Agy eH$Vo nU ho AmaemnmgyZ dñVyÀ¶m 
A§Vamda Adb§~yZ AgVo.

•• ~{hd©H«$ AmaemZo V¶ma hmoUmè¶m à{V‘m ¶m Zoh‘r gai Am{U AmH$mamZo bhmZ AgVmV.
•• namdV©ZmMo XmoZ {Z¶‘ ho AmhoV 

*  AmnmVr H$moZ namdV©Z H$moZmer g‘mZ AgVmo. 
*  AmnmVr {H$aU, AmaemÀ¶m AmnmVr {H$aUmÀ¶m {~§XÿVyZ H$mT>bobr ñV§{^H$m d  
		  namd{V©V {H$aU EH$mM àVbmV AgVmV.

•• àH$memÀ¶m namdV©ZmMo {Z¶‘ gnmQ> Amago, ~{hd©H«$ q^Jo, A§Vd©H«$ q^Jo ̀ m gdm©gmR>r bmJy AmhoV.
•• A§Vd©H«$ Amagm àH$me {H$aUmZm EH${ÌV H$aVmo Va ~{hd©H«$ Amagm àH$me {H$aUmZm doJio H$aVmo,
•• ~{hd©H«$ q^JmZo V¶ma hmoUmar à{V‘m dñVyÀ¶m AmH$mamnojm ‘moR>r, bhmZ {H$§dm g‘mZ Agy 

eH$Vo Am{U à{V‘m gai {H$dm CbQ>r ho dñVyÀ¶m q^JmnmgyZÀ`m A§Vamda Adb§~yZ AgVo.
•• A§Vd©H«$ q^JmZo V¶ma hmoUmar à{V‘m Zoh‘r gai Am{U nXmWm©nojm AmH$mamZo bhmZ AgVo.
•• ~{hd©H«$ q^J àH$me {H$aUmZm EH${ÌV H$aVo Va A§Vd©H«$ {^J àH$me {H$aUmZm doJio H$aVo.

jU{MÌo (gmam§e)

{Okmgm Ord§V R>odm

1.	 EH$ àH$me {H$aU Amaemda nSy>Z namd{V©V hmoVmo, (AmH¥$Vr 10.21) 

AmH¥$Vr 10.21

ri

Amñgm

AmnmVr {H$aU Am{U ñV§{^H$m ¶m‘Ü¶o AmaemV 400 Mm H$moZ V¶ma 
Pmbm Va namd{V©V {H$aUmZo Amaemer ~Z{dbobm H$moZ {H$Vr Amho.
i) 400     ii) 500    iii) 450   iv) 600

2.	 AmH¥$Vr 10.22 ‘Ü¶o VrZ doJdoJù¶m n[apñWVr XmI{dboë¶m AmhoV. 	
{OWo àH$me {H$aU Amaemda nS>Vmo.	
i) àH$me {H$aU ñV§{^Ho$à‘mUo nS>Vmo	.

20°

Amagm

ñV
§{^
H$
m

A
mn
mV
r 
{H
$aU

AmagmA
mn
mV
r 
{H
$aU

(a)
(c)

AmH¥$Vr 10.22

(b)

Amagm

Am
nm
Vr
 {
H$
aU
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ii) Amagm H$bbobm Amho nU àH$me {H$aU ñV§{^Ho$ à‘mUoM H$bboë¶m ^mJmda nSVmo.

iii) Amagm H$bbobm Amho àH$me {H$aU - ñV§{^Ho$bm 200 À¶m H$moZmV nS>Vmo.

		 àË¶oH$ CXmhaUmV namd{V©V {H$aU H$mT>m. (AMyH$ aoImH¥$Vr H$mT>Ê¶mgmR>r nÅ>r Am{U H$moZ‘mnH$  
	 dmnam). àË¶oH$ CXmhaUmV namdV©Z H$moZ {H$Vr Amho?

3.	 AmH¥$Vr 10.23 ‘Ü¶o ñHo$M noZMo PmH$U VrZ àH$mamÀ¶m Amaemg‘moa R>odbobo Amho.

AmH¥$Vr 10.23 

(i) (ii) (iii)

àË¶oH$ à{V‘m ¶mo½¶ Amaemer Owidm.

à{V_m Amagm

(i) gnmQ> Amagm

(ii) ~{hd©H«$ Amagm

(iii) A§Vd©H«$ Amagm

 

4.	 AmH¥$Vr 10.24 ‘Ü¶o ñHo$M noZMo PmH$U ho 

(i) (ii) (iii)
AmH¥$Vr 10.24

~{hd©H«$ q^JmÀ`m, A§Vd©H«$ q^JmÀ¶m Am{U 
gnmQ> nmaXe©H$ H$mMoÀ¶m VwH$S>çmÀ¶m ‘mJo 
R>odbo Amho. gd© g‘mZ A§Vamda AmhoV.

	 àË¶oH$ à{V‘m ¶mo½¶ àH$mamÀ¶m q^Jmer 
qH$dm H$mMoer Owidm.
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à{V_m q^J/H$mMoMm àH$ma
(i) gnmQ> nmaXe©H$ H$mMoMm VwH$S>m

(ii) ~{hd©H«$ q^J

(iii) A§Vd©H«$ q^J

5.	 Ooìhm àH$me {H$aU Amaemda ñVq^Ho$À¶m {XeoZo nS>Vmo Voìhm Imbrbn¡H$s H$moUVo {dYmZ Iao Amho.
i) 	 AmnmVr H$moZ 900 Amho.
ii) 	AmnmVr H$moZ 00 Amho.
iii)	  nmamdV©Z H$moZ 900c Amho. 
iv) 	¶m CXmhaUmV àH$memMo namdV©Z hmoV hmoV Zmhr

6.	 AmH¥$Vr 10.25 ‘Ü¶o VrZ Amago EH$ 

AmH¥$Vr 10.25

gnmQ>, EH$ A§Vd©H«$ Am{U ~{hd©H«$ 
Ago Amago R>odbobo AmhoV. 
AmaemVrb V`ma Pmboë`m V¶ma 
AmboI H$mJXmÀ`m à{V_odê$Z 
Amago AmoiIm Am{U Ë¶m§Mr Zm§do 
{bhm.

7.	 EH$m g§J«hmb¶m‘Ü¶o EH$ ‘{hbm EH$m ‘moR>çm 

AmH¥$Vr 10.26

~{hd©H«$ AmaemH$S>o MmbV OmVo (AmH¥$Vr 10.26). 
{Vbm {Xgob H$s
i) 	 {VMr gai à{V‘m AmH$mamV H$‘r hmoV OmVoo.
ii) 	{VMr CbQ>r à{V‘m AmH$mamV H$‘r hmoV OmVo.
iii) 	{VMr CbQ>r à{V‘m AmH$mamV dmT>V amhVo  

		  Am{U AIoa Vr gai Am{U ‘moR>r hmoVo.
iv) 	{VMr gai à{V‘m AmH$mamV dmT>V amhVo.

8.	 ‘OHw$amda EH$ {dembH$ H$mM Yam Am{U ‘OHy$a 
{bhrboë¶mnojm ‘moR>m H$moUË¶m A§Vamda {XgVmo 
ho AmoiIm. AmVm q^J ‘OHw$amnmgyZ Xÿa hbdm. Vwåhmbm H$m¶ {XgyZ ¶oVo.{dembH$ H$mM ho 
H$moUË¶m àH$mamMo q^J Amho.
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9.	 ñV§^ I ‘Yrb Zm|XrMr, ñV§^ II ‘Yrb Zm|Xrer Owidm.

ñV§^ I ñV§^ II

(i) A§Vd©H«$ Amagm
A) JmobmH$ma Amagm Á¶mMm namd{V©V n¥ð>^mJ AmVrb 
~mOyg dH«$ AgVmo.

(ii) ~{hd©H«$ Amagm
~) Vo EH$ Aer à{V‘m ~Z{dVo Or Zoh‘r gai AgVo 
AmH$mamZo H$‘r AgVo.

(iii) ~{hd©H«$ q^J H$) dñVy ‘mJo R>odbr AgVm Vr CbQ>r {XgVo H$mhr 
A§Vamn¶ªV

(iv) A§Vd©H«$ q^J
C) ‘mJo R>odbobr dñVy Zoh‘r AmH$mamZo bhmZ AmH$mamMr 
{XgVo.

10.	 Imbrb àíZ {dYmZ/H$maU ¶mda AmYmarV AmhoV.

{dYmZ :	 Amnë¶m ‘mJyZ ¶oUmè¶m dmhVyH$sMo {ZarjU H$aÊ¶mgmR>r ~{hd©H«$ Amago  
			   ng§V Ho$bo OmVmV.

H$maU  :	 ~{hd©H«$ Amago gnmQ> Amaemnojm bjUr¶[aË¶m ‘moR>çm joÌmMo Ñî¶ nwa{dVmV.

	    ¶mo½¶ n¶m©¶ {ZdS>m.

(i)  {dYmZ Am{U H$maU XmoÝhr ~amo~a AmhoV Am{U H$maU ho {dYmZmMo ¶mo½¶ ñnï>rH$aU Amho.

(ii) {dYmZ Am{U H$maU XmoÝhr ~amo~a AmhoV na§Vy H$maU ho {dYmZmMo ¶mo½¶ ñnï>rH$aU Zm§hr.

(iii) {dYmZ ~amo~a Amho nU H$maU MwH$sMo Amho.

(iv) {dYmZ Am{U H$maU XmoÝhrhr MwH$sMr AmhoV.

11.	 AmH¥$Vr 10.27 ‘Ü¶o bjmV ¿¶m H$s "O, åhUOo dñVy,  

AmH¥$Vr 10.27

O M I
(a)

O M I

(b)

 
M åhUOo Amagm Am{U I  åhUOo à{V‘m

Imbrb n¡H$s H$moUVo	 {dYmZ Iao Amho.

i)	 AmH¥$Vr (A) gnmQ> Amagm Xe©{dVo Am{U AmH¥$Vr  
(~) A§Vd©H«$ Amagm Xe©{dVo.

ii) 	AmH¥$Vr (A) ~{hd©H«$ Amagm Xe©{dVo Am{U AmH¥$Vr  
(~) A§Vd©H«$ Amagm Xe©{dVo.
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iii) 	AmH¥$Vr (A) A§Vd©H«$ Amagm Xe©{dVo Am{U AmH¥$Vr (~) ~{hd©H«$ Amagm Xe©{dVo.

iv) 	AmH¥$Vr (A) gnmQ> Amagm Xe©{dVo Am{U AmH¥$Vr (~) ~{hd©H«$ Amagm Xe©{dVo.

12.	 EH$m H$mMoÀ`m ½bmgÀ¶m ‘mJo EH$ nopÝgb R>odm (AmH¥$Vr 10.28 A.) 

AmH¥$Vr 10.28

(a) (b)

AmVm ½bmg AYm© nmÊ¶mZo ^am (AmH¥$Vr 10.28 ~) nmÊ¶mVyZ 
nm{hë¶mda nopÝgb H$er {XgVo? VrMm AmH$ma ~Xbbobm H$m 
{XgVmo? Vo ñnï> H$am.

emoYm, aMZm H$am Am{U MMm© H$am

•• Vw‘À¶m {ejH$mgh {H$§dm nmbH$mgh OdiÀ¶m é½Umb¶mbm qH$dm E.N.T Vkm§À¶m qH$dm 
X§Vd¡ÚmÀ¶m XdmImÝ¶mbm ^oQ> Úm ¶m VnmgÊ¶mgmR>r dmnabobo Amago S>m°ŠQ>amZm XmI{dÊ¶mMr 
{dZ§Vr H$am. ¶m CnH$aUm‘Ü¶o dmnaë¶m OmUmè¶m AmaemMo àH$ma AmoiIm.

AmH¥$Vr 10.29

{dkmZ g‘mO 

Am§Va{eñVrMo 
àH$ën

H$m?
H|$ìhm?

{H$Vr?
Hw$R>o?

H$m Zm§hr? AmVmn¶ªV Aä¶mgboë¶mda AmYmarV H$m§hr 

àíZ V¶ma H$am. 
.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................
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•• ^{dî¶mVrb CO}À¶m AmìhmZm§Zm VmoS> XoÊ¶mgmR>r gy¶©àH$memMm dmna H$aUo hr Jwé{H$„r 
Amho. gm¡a Hw$H$a gma»`m CnH$aUm‘Ü¶o gy¶© àH$me EH$Ì H$aÊ¶mgmR>r Am{U CîUVm {Z‘m©U 
H$aÊ¶mgmR>r Amaem§Mm dmna Ho$bm OmVmo. Aem àH$mamÀ`m aMZoMm Jm§dm‘Ü¶o dmna Ho$bm OmVmo. 
Ë¶m‘wio {dOoMr ~MV hmoVo. Am{U Ordmí‘ B§YZmMm dmna H$‘r hmoVmo. Vw‘À¶m emiogmR>r 
{H§$dm KamgmR>r gm¡a Hw$H$aÀ¶m aMZoMm {dMma H$am Am{U Ë¶mgmR>r Amdí¶H$ Vnerbdma 
A§XmOnÌH$mgh àñVmd V¶ma H$am.

•• JmobmH$ma Amago Am{U q^Jo ¶mÀ¶mgh Am^mgr à¶moJ H$aÊ¶mgmR>r Am°ZbmB©Z gmYZo qH$dm 
A°{Z‘oeZ dmnam. {g‘wboeZ ‘Ü¶o dñVy hbdm Am{U à{V‘m H$er ~XbVo Vo nhm.

Amnbm d¡km{ZH$ dmagm

800 dfm©hÿZ A{YH$ dfm©nydu ‘hmZ ^maVr¶ J{UVVk ^mñH$a-11 ¶m§À¶m H$mimV 
J«hmMo {ZarjU H$aÊ¶mgmR>r CWi nmÊ¶mÀ¶m dmQ>çm§Mm dmna H$aV AgV. Ë¶m dmQ>çmV 
¶mo½¶ H$moZmV R>odboë¶m Zù¶m§ìXmao Ë¶m§À¶m namd{V©V à{V‘m H$miOrnyd©H$ nmhÿZ, Vo 
AmH$memVrb Vmao Am{U J«hm§Mo ñWmZ ‘moOy eH$V hmoVo. Oar gm{hË¶mV namdV©ZmMo 
{Z¶‘ Z‘yX Ho$bobo Zgbo Var, Ë¶m§Mr CnH$aUo Am{U nÜXVr Xe©{dVmV H$s Ë¶m§Zm 
gamdmZo g‘Obo Agob.

Vw‘À¶m {‘ÌmZr {dMmaboë¶m àíZm§da qMVZ H$am 
Am{U Ë¶m§Mr CÎmao XoÊ¶mMm à¶ËZ H$am.

..........................................................................

..........................................................................

..........................................................................

..........................................................................

_mÂ`m _Vo

nU Amåhmbm  
dmQ>b

Ago Agob

Agm`bm  
ZH$mo H$m?
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AmH$memgmo~V doi Kmb{dUo
Keeping Time with the Skies 11

emoYm Am{U {dMma H$am

•• Vwåhr H$Yr {Xdgm M§Ð nm{hbm Amho H$m? gy¶© CJdë¶mda Vmo H$Yr H$Yr {XgVmo 
Ago Vwåhmbm H$m dmQ>Vo?

•• H$ënZm H$am H$s Vwåhr n¥Ïdr EodOr M§Ðmda amhV hmoVm. VoWrb EH$ {Xdg, EH$ 
‘{hZm qH$dm EH$ df© åhUOo H$m¶?

•• Oa n¥Ïdrbm XmoZ M§Ð AgVrb Va H$m` hmoB©b? Ë¶m‘wio amÌrMo AmH$me H$go 
~Xbob?

•• Oa Amnë¶mH$S>o KS>çmio qH$dm H°$boS>a ZgVrb Va doi H$gm ‘moOy 
eHy$?

•• Vw‘Mo àíZ
		
	 ? 
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‘H$ag§H«$m§V hmoVr Am{U ‘ram Ah‘Xm~mX‘Ü¶o Am§Vaamï´>r¶ nV§J ‘hmoËgdmgmR>r Jobr hmoVr. 
a§Jr~oa§Jr nV§JmZr ^aboë¶m AmH$memH$S>o {VZo nm{hbo Voìhm {Vbm {Xdgm M§Ð M‘H$VmZm {Xgbm. {Vbm 
Amü¶© dmQ>bo H$maU {Vbm Zoh‘rM dmQ>V Ago H$s, M§Ð ’$ŠV amÌrM {XgVmo. VgoM M§Ð nyU© dVw©imH$ma 
{XgV ZìhVm, Ë¶m‘wio {Vbm ’$mago Amü¶© dmQ>bo Zmhr. {Vbm ‘m{hV hmoVo H$s Ë¶mMm AmH$ma XaamoO 
amÌr ~XbVmo. Varhr Vmo {Vbm {dMma H$am¶bm bmdV hmoVm. {Vbm AmR>db§ H$s M§Ð JmobmH$ma Amho 
Am{U gy¶©àH$me namd{V©V H$éZ M‘H$Vmo. ‘J XaamoO amÌr g§nyU© M§Ð H$m {XgV Zm§hr? jU^a {Vbm 
dmQ>bo H$s ho M§ÐJ«hUm‘wio KS>Vo H$m? nU J«hU Xþ{‘©i Am{U AënH$mimgmR>r AgVmV. Va ‘J M§ÐmMm 
AmH$ma ~XbÊ¶mMo H$maU H$moUVo?

11.1 M§ÐmMo ñdê$n H$go ~XbVo Am{U H$m?

‘{hZm^amV M§ÐmMo ñdê$n H$go ~XbVo ho g‘OyZ KoÊ¶mgmR>r AmnU Ë¶mMo H$miOrnyd©H$ {ZarjU 
H$é¶m Vwåhr H$mXm{MV AerM EH$ H¥$Vr AmYr Ho$br Agob, nU AmVm Vr A{YH$ Vnerbdma H$é¶m. 
nm¡{U©‘oZ§Va gy¶m}X¶mnmgyZ hr {H«$¶m gwé H$am, Voìhm AmH$memV M§Ð nmhUo gdm©V gmono AgVo.

H¥$Vr 11.1 Mbm AmnU emoYw¶m.
	

AmH¥$Vr 11.1
M§ÐmÀ¶m N>m¶m§H$sV 
^mJmda JS>X H$aUo

•• nm¡{U©‘oZ§Va n{hë¶m {Xder n{ü‘ {Xeobm gw¶m}X¶mÀ¶m doir M§Ð nhm.
•• Vw_À`m dhrV VŠVm 11.1 gmaIm EH$ VŠVm ~Zdm. Ë¶mV Imbrb  

Jmoï>r {bhm.

	 VmarI

 	Vwåhr M§Ð H$Yr nmhrbm (gw¶m}X¶ qH$dm gy¶m©ñVmÀ¶m doir)

  AmH¥$VrV XmI{dë¶m à‘mUo M§ÐmMm VoOñdr ^mJ XmI{dÊ¶mgmR>r g§~§YrV dVw©imda  
		  nopÝgbZo JS>X IwUm H$am.

•• Xþgè¶m {XdgmnmgyZ nwT>rb Jmoï>r XoIrb Zm|Xdm

 M§ÐmÀ¶m VoOñdr ^mJmMm AmH$ma ‘mJrb {Xdgmnojm dmT>V Amho H$s H$‘r hmoV Amho?

 AmH$memV M§Ð AmXë¶m {Xdgmnojm gy¶m©Odi {XgVmo H$s Xÿa {XgVmo.

•• gw‘mao 15 {XdgmZ§Va Vwåhmbm gy¶m}X¶ qH$dm gy¶m©ñVmÀ¶m doir M§Ð {XgUma Zmhr. nwT>rb 15 
{Xdgm§gmR>r, gy¶m©ñVmÀ¶m doir hr {H«$¶m H$am.

•• hm YS>m {eH$Ê¶mgmR>r {Z¶mo{OV doioÀ¶m EH$ ‘{hZm qH$dm Ë¶mhÿZ A{YH$ AmYr hr H¥$Vr gwé H$aUo Mm§Jbo.
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{Xdg	
VmarI	 M§X ¶m doir 

{Xgbm
AmH$memV M§ÐmMo 

ñdê$n

‘mJrb {XdgmÀ¶m 
VwbZoV COi ^mJmMm 

AmH$ma

‘mJrb {XdgmÀ¶m VwbZoV 
AmH$memVrb M§Ð Am{U 

gy¶m©Mo doJio nU

1. gy¶m}X¶/gy¶m©ñV — —

2. gy¶m}X¶/gy¶m©ñV dmT>bo/H$‘r Pmbo Odi/Xþa

3. gy¶m}X¶/gy¶m©ñV dmT>bo/H$‘r Pmbo Odi/Xþa

VŠVm 11.1 M§ÐmÀ¶m ñdénmVrb ~Xbm§Mo {ZarjU

	 VŠVm 11.1 ‘Ü¶o Vwåhr Zm|X{dboë¶m Jmoï>rMo {dícofU H$am M§Ð XaamoO doJim {XgV hmoVm H$m? 
M§Ð gd© {Xdg {XgV hmoVm H$m? ‘mJrb {Xder nm{hboë¶m Ë`mM {R>H$mUrM AmH$memV M§Ð {Xgbm H$m?

11.1.1 M§ÐmÀ`m H$bm	

AmH¥$Vr 11.2 n¥Ïdr déZ nm{hë`mà_mUo M§ÐmMm 
dmT>Umam H$mi (ewŠbnj) Am{U H$_rhmoUmam 

H$mi (H¥$îUnj)

dmT>Umam M§Ð{Jã~mg M§ÐH$moa

M§ÐH$moaH$_r hmoV OñVV

nm¡{U©_m

gw_
mao 

1 
Am
R>d

S>m gw_mao 1 AmR>dS>m

gw_
mao 

1 A
mR>d

S>m
gw_mao 1 AmR>dS>m

Am_mdmñ`m

{Jã~mg

Vwåhr nm{hbo Agob H$s M§ÐmMm VoOñdr 
^mJ EH$m AmR>dS>çmV nyU© dVw©imnmgyZ AY© 
dVw©imn¶ªV H$‘r hmoVmo Ogo AmH¥$Vr 11.2 ‘Ü¶o 
XmI{dbo Amho. Vmo VoOñdr ̂ mJ nwT>rb AmR>dS>çmV 
H$‘r hmoV OmVmo. Z§Va Vmo {XgV Zmhr. ¶m XmoZ 
AmR>dS>çmÀ¶m H$mbmdYrbm M§ÐmÀ¶m jrU hmoÊ¶mMm 
H$mi åhUVmV. ¶m MH«$mXaå¶mZ M§ÐmÀ¶m {XgUmè¶m 
AmH$mamZm doJdoJir Zmdo {Xbr OmVmV.

Á¶m {Xder M§Ð nyU© VoOñdr dVw©imH$ma {XgVmo 
Ë¶m {Xdgmbm nm¡{U©‘m åhUVmV qH$dm (nyU©M§Ð 
{Xdg) Á¶m {Xder M§Ð AmH$memV {XgV Zm§hr Ë¶m 
{Xdgmbm A‘mdñ¶m åhUVmV. qH$dm (Z{dZ M§Ð 
{Xdg) A‘mdñ¶oZ§Va Ë¶mMr VoOñdr ~mOy gw‘mao 
EH$ AmR>dS>çmV AY©dVw©imH$mamV dmT>Vo Am{U Xþgè¶m AmR>dS>çmV nyU© dV©wimH$mamV dmT>Vo. M§ÐmMm 
VoOñdr ^mJ dmT>Vmo Ë¶m H$mbmdYrbm dmT>Vm M§ÐmMm H$mb  åhUVmV.
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^maVmV M§ÐmMm ^mJ H$‘r hmoUmè¶m H$mimbm gm‘mÝ¶nUo H¥$îUnj åhUVmV Va dmT>Ë`m M§ÐmÀ`m 
H$mimbm ewŠbnj åhUVmV. AmH¥$Vr 11.2 ‘Ü¶o XmI{dë¶mà‘mUo M§Ð M{H«$¶ nÕVrZo AñVmÀ¶m 
H$mbI§S>mVyZ OmVmo Am{U Ë¶mZ§Va dmT>Ë`m M§ÐmMm H$mb ¶oVmo. EH$m nm¡{U©‘onmgyZ Xþgè¶m nm¡{U©‘on¶ªVMo 
MH«$mbm gw‘mao EH$ ‘{hZm bmJVmo. n¥Ïdrdê$Z {XgUmè¶m M§ÐmÀ¶m VoOñdr ^mJmÀ¶m EH$m {XdgmnmgyZ 
Xþgè¶m {Xdgmn¶ªVÀ¶m ~XbË¶m AmH$mam§Zm M§ÐmÀ¶m H$bm åhUVmV.

11.1.2. M§ÐmMo ñWmZ {ZpíMV H$aUo

O|ìhm Vwåhr XaamoO EH$mM doir M§Ð AmH$memV nm{hbm Va Vmo Vwåhmbm AmH$memV doJdoJù¶m 
^mJmV {Xgbm H$m? (CXmhaUm¶© gw¶m}X¶mÀ¶m doir) nm¡{U©‘oÀ¶m {Xder, M§Ð gy¶m©À¶m OdiOdi 
{déÕ AgVmo. Ooìhm gy¶© nyd}bm CJdVmo Voìhm M§Ð n{ü‘obm OdiOdi ‘mdiV AgVmo. Ë¶mZ§VaÀ¶m 
gH$mir gw¶m}X¶mÀ¶m doir, Ë¶mMm VoOñdr ^mJ H$‘r hmoV AgVmZm M§Ð AmH$memV gy¶m©À¶m Odi 
OmVmZm {XgVmo Ooìhm M§ÐmMm VoOñdr ̂ mJ AY©dVw©imH$ma AmH$mamV H$‘r hmoVmo, Voìhm gy`m}X`mÀ`m doir 
M§Ð S>moŠ¶mda AgVmo H$m§hr {Xdgm§Zr, M§ÐH$moa gy¶m©À¶m AmUIr Odi {XgVmo M§ÐmÀ¶m H$bm OmUyZ 
KoVë¶mZo Am{U Vmo dmT>V Amho H$s H$‘r hmoV Amho, ho OmUyZ KoVë¶m‘wio Amnë¶mbm H$moUË¶mhr {Xder 
M§Ð Hw$R>o Am{U H|$ìhm nhm¶Mm ho emoYÊ¶mg ‘XV hmoD$ eH$Vo. dmT>Umam M§Ð gy¶m©ñVmÀ¶m doir Am{U 
H$‘r hmoV OmUmam M§Ð gw¶moX¶mÀ`m doir emoYUo gmono AgVo. ¶m ~Xbm‘wio M§Ð Zoh‘rM doJdoJù¶m 
doir CJdVmo Am{U ‘mdiVmo.

EH$ nmD$b nwT>o

gy¶m©ñV Pmë¶mda M§Ð CJdVmo Ago AZoH$ bmoH$ ‘mZVmV, na§Vw Vo Zoh‘r Iao ZgVo Vw‘À¶m 
n[agamVrb M§ÐmoX¶mMr doi emoYÊ¶mgmR>r ñWm{ZH$ dV©‘mZnÌmV qH$dm ^maVr¶ hdm‘mZ 
{d^mJ (positiond -stronomy centre) À¶m do~gmB©Q>da nhm. gbJ AZoH$ {Xdg ¶m doim 
Vnmgm Am{U Vwåhmbm Ago {XgyZ ¶B©b H$s M§Ð XaamoO 50 {‘{ZQ>o C{eam CJdVmo H$YrH$Yr 
M§ÐmoX¶ Xþnmar (gw‘mao 2.00-4.00 dm) hmoVmo. Ë¶m‘wio Vwåhmbm {XdgmÀ¶m àH$memV nyd}H$S>rb 
AmH$memV M§Ð {Xgy eH$Vmo. M§Ð nmhÊ¶mgmR>r Vwåhmbm Zm|X Ho$boë¶m doioÀ¶m 30 {‘{ZQ>mZ§Va 
{Xgob H$maU Vwåhmbm Vmo {XgÊ¶mgmR>r nwaoem da Ambm nm{hOo.

M§ÐmoX¶mMr doi Am{U pñWVr EH$m {XdgmnmgyZ Xþgè¶m {Xder ~XbVo.

7 E{àb 2025
14:23

8 E{àb 2025
15:17
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11.1.3 Amnë¶m {ZarjUm§Mm AW© bmdUo	

AmH¥$Vr 11.3 M§Ðmdarb 
gy`©àH$me nS>bobm ^mJ

g
y¶©{H$aU

o

àH$m{eV AàH$m{eV

M§ÐmMm AmH$ma ñdV… ~XbV Zm§hr \$ŠV AmnU Oo nmhVmo 
Vo ~XbVo. Vwåhmbm AmYr {eH$bobo AmR>dV Agob H$s M§Ðmbm ñdV…Mm 
àH$me Zmhr Va Ë¶mÀ¶mda nS>Umè¶m gy¶©àH$memMo namdV©Z 
Ho$ë¶m‘wio Vmo M‘H$Vmo. gy¶m©H$S>o Vm|S> Agbobm M§ÐmMm AYm©^mJ 
gy¶©àH$memV `oD$Z àH$m{eV hmoVmo (AmH¥$Vr 11.3) Am{U 
AÜ¶m©^mJmda gy`©àH$me nS>V Zmhr Vmo àH$m{eV hmoV Zmhr.

M§Ð n¥Ïdr^modVr ^«‘U H$aUo Am{U M§ÐmMm ’$ŠV AYm© 
^mJ Zoh‘rM n¥ÏdrH$S>o Vm|S> H$ê$Z AgVmo nU n¥ÏdrH$S>o Vm|S> 
H$ê$Z Agbobm M§ÐMm ^mJ Zoh‘rM àH$m{eV ^mJ ZgVmo. AmnU n¥Ïdrdê$Z M§ÐmMm \$ŠV àH$m{eV 
^mJ nmhÿ eH$Vmo. H$Yr H$Yr M§ÐmMm g§nyU© àH$m{eV ̂ mJ n¥ÏdrH$S>o Vm|S> H$ê$Z AgVmo Am{U H$Yr H$Yr 
’$ŠV WmoS>m ^mJ AgVmo. Aemdoir Amnë¶mbm {XgUmam M§ÐmMm àH$m{eV ^mJ nyU© dVw©imH$ma ZgVmo. 
A‘mdñ¶oÀ¶m {Xder Amnë¶mbm M§ÐmMm àH$m{eV ^mJ A{O~mV {XgV Zmhr H$maU M§ÐmMm AàH$m{eV 
^mJ n¥ÏdrH$S>o Vm|S> H$ê$Z AgVmo. åhUyZ M§Ð doJdoJù¶m {Xder doJdoJim {XgVmo.

n¥ÏdrdéZ {XgUmam M§ÐmMm 
àH$m{eV ^mJ gy¶m©Odi 
Amë¶mda H$‘r H$m hmoVmo?

    gy¶m©À¶m gmnoj M§ÐmMr pñWVr ~XbVo Voìhm Amnë¶mbm 
{XgUmam àH$m{eV ^mJ H$gm ~XbVmo ho g‘OyZ 
KoÊ¶mgmR>r AmnU EH$ H¥$Vr H$ê$¶m.

H¥$Vr 11.2 Mbm AmnU emoY KoD$¶m.
	

AmH¥$Vr 11.4(a)  
H$mR>r Agbobm M|Sy>

•• EH$ bhmZ ‘D$ Jmoim ¿¶m Am{U Ë¶mV EH$ H$mR>r Kmbm AmH¥$Vr 
11.4) hm Z‘wZm M§Ð Xe©{dVmo.

•• amÌrÀ¶mdoir EH$m A§Yma‘¶ ‘moH$ù¶m OmJr Om Am{U {ejH$ qH$dm 
nmbH$m§Zm Vw‘À¶m {XeoZo 3 _rQ>a A§Vamdê$Z Q>m°M© bmdÊ¶mg gm§Jm. 
hm gy¶m©H$Sy>Z ¶oUmam àH$me Xe©{dVmo qH$dm {dOoÀ¶m {Xì¶mH$Sy>Z 
¶oUmam àH$me Xe©{dVmo. Vw‘Mo S>moHo$ n¥Ïdr Xe©{dVo.

•• AmVm AmH¥$Vr 11.4(b) ‘Ü¶o XmI{dë¶mà‘mUo M|Sy> EH$m hmVmV, EH$m 
hmVmÀ¶m A§Vamda Yam OoUoH$ê$Z Vmo Vw‘À¶m S>moŠ¶mÀ¶mda Agob d M|Sy>bm {Xì¶mÀ¶m {XeoZo 
E ¶m pñWVrV R>odm. M|Sy>Mm Vw‘À¶mH$S>o Vm|S> H$ê$Z Agbobm ^mJ àH$m{eV {XgVmo H$s Zmht.

•• AmH¥$Vr 11.4(b)  ‘Ü¶o XmI{dë¶mà‘mUo hmV nwR>o> H$ê$Z KS>çmù¶mÀ¶m {déÜX {XeoZo hiy hiy 
dim Am{U Mo§Sy>H$S>o nhmV ahm. àH$m{eV ^mJmMm AmH$ma ~XbVmo H$m? M|Sy§>À¶m àH$m{eV d 
AàH$m{eV ^mJmbm doJio H$aUmar aofm dH«$ Amho H$m?
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•• Vw‘Mo {ZarjU AmH¥$Vr 11.4(c) ‘Ü¶o XmI{dboë¶m M|Sy§>À¶m àH$m{eV ^mJmÀ`m ~XbË¶m 
AmH$mamgmaIo hmoVo H$m, Vwåhr nm{hë¶m à‘mUo M|Sy>À¶m àH$m{eV ^mJmMm AmH$ma, {Xì¶mÀ¶m 
g§X^m©V M|Sy> Hw$R>o Amho ¶m ~Xbmda Adb§~yZ AgVmo.

A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

A

(c) 

(b) 

AmH¥$Vr 11.4. (b) M§ÐmÀ`m H$bm g_OyZ KoÊ`mgmR>r M|Sy> Am{U H$mR>rMm dmna 
H$aUmam {dÚmWu (c) {dÚmÏ`m©bm doJdoJù¶m pñW{VV {XgUmam M|Sy>

Ooìhm M|Sy> {Xì¶mÀ¶m {déÕ {XeoZo (A da) Yabm OmVmo, Voìhm Vwåhr nm¡{U©‘oÀ¶m {Xdgmà‘mUo 
Voìhm M|Sy>§À`m g§nyU© àH$m{eV ̂ mJmH$S>o VmoS> H$aV AgVm. XþgarH$S>o Ooìhm Mo§Sy> {Xì¶mÀ¶m {XeoZo (E da) 
Yabm OmVmo Voìhm Vwåhr M|Sy>À¶m AàH$m{eV ^mJmH$S>o Vm|S> H$aV AgVm Am{U Mo§SyMm àH$m{eV ^mJ 
Am{O~mV nmhÿ eH$V Zmhr. ho A‘mdñ¶oÀ¶m {XdgmgmaIo Amho. BVa pñW{V‘Ü¶o M|Sy>À¶m àH$m{eV d 
AàH$m{eV ̂ m§JmZm doJio H$aUmar aofm H$er dH«$ {XgVo (AmH¥$Vr 11.4(c)) Or BVa {Xder n¥ÏdrdéZ 
nm{hë¶m OmUmè¶m M§ÐmÀ`m àH$m{eV ^mJmÀ¶m AmH$mamgmaIr {XgVo.

H¥$Vr 11.2 ‘Yrb Amnë¶m {ZarjUm§Mm dmna H$ê$Z AmVm AmnU M§ÐmÀ¶m H$bm g‘OyZ KoÊ¶mMm 
à¶ËZ H$ê$`m. AmH¥$Vr 11.5(a) ‘Ü¶o, AmH¥$Vr 11.4(b) ‘Ü¶o M|Sy>À`m doJdoJù¶m ñWmZm§er g§~§{YV 
M§ÐmMr pñWVr Xe©{dbr Amho. n¥Ïdr Am{U gy¶©{H$aU XoIrb Xe©{dbo AmhoV. AmH¥$Vr 11.5(a) ‘Ü¶o 
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XmI{dë¶mà‘mUo M§Ð n¥Ïdr^modVr EH$Xm ñWmZ A nmgyZ H n¶ªV {’$aVmo Am{U gw‘mao EH$ ‘{hÝ¶mV 
A ñWmZmda naV ¶oVmo. gy`m©H$S>o Vm§oS> H$ê$Z Agbobr M§ÐmMr ~mOy àH$m{eV hmoVo.

M§ÐmMm n¥ÏdrH$S>o Vm|S> Agbobm ̂ mJ Zma§Jr {R>nŠ¶m§À¶m aofm Am{U ~mUm§Zr {MÝhm§H$sV Ho$bm Amho. 
M§ÐmÀ¶m àH$m{eV ^mJmn¡H$s ’$º$ hm ^mJ n¥ÏdrdéZ {XgVmo B Am{U H ñWmZmdéZ àH$m{eV ^mJmMm 
AÜ¶m©hÿZ A{YH$ ^mJ {XgVmo Á¶mbm {Jã~g H$bm Ago åhUVmV. D Am{U H  ñWmZmda àH$m{eV 
^mJmÀ¶m AÜ`m©hÿZ H$‘r ̂ mJ {XgVmo Ë¶mbm M§ÐH$moa H$bm Ago åhUVmV. n¥ÏdrdéZ {XgUmè¶m M§ÐmÀ¶m 
àH$m{eV ^mJmÀ¶m ~Xbm‘wio M§ÐmÀ¶m H$bm V¶ma hmoVmV.

n¥Ïdrdê$Z M§ÐmÀ¶m doJdoJù¶m ñWmZmdê$Z {XgUmè¶m H$bm AmH¥$Vr 11.5(b) ‘Ü¶o XmI{dë`m AmhoV. 
A Vo> C Vo E n¶ªV, Amnë¶mbm H$‘r hmoV OmUmar AdñWm {XgVo Am{U E Vo G Am{U naV A n¶ªV 
Amnë¶mbm dmT>Ê¶mMr AdñWm {XgVo. n¥ÏdrMm EH$m {XdgmMm n[a^«‘U H$mbmdYr hm M§ÐmÀ¶m n[a^«‘U 
H$mbmdYrÀ¶m VwbZoV IwnM bhmZ Amho Vmo OdiOdi EH$ ‘{hZm AgVmo. EH$m {Xboë¶m {Xder n¥ÏdrÀ¶m 
doJdoJù¶m ^mJm§‘Yrb bmoH$mZm Odi Odi g‘mZ M§ÐmMr H$bm {XgVo.

AmH¥$Vr 11.5(a) ‘Ü¶o nm{hë¶mà‘mUo A‘mdñ¶oÀ¶m {Xder M§Ð gy¶m©À¶m gdm©V Odi {XgVmo 
Am{U nm¡{U©‘oÀ¶m {Xder Vmo gdm©V Xya {XgVmo, ho AmnU H¥$Vr 11.1 ‘Ü¶o XoIrb nm{hbo Zmhr H$m?

AmH¥$Vr 11.5 A) n¥Ïdr^modVrÀ¶m H$joV M§Ð {’$aVmZm doJdoJù¶m ñWmZmdarb M§Ð
~) n¥Ïdrdê$Z {XgUmè¶m M§ÐmÀ¶m g§~§{YV H$bm (¶m AmH¥$VrV AmH$ma Am{U A§Va ‘moOm¶Mo Zmhr)

M§ÐmÀ¶m àH$m{eV AÜ¶m© 
^mJmnojm H$‘r ^mJ {XgVmo 

M§ÐH$moa H$bm

M§ÐmMm àH$m{eV 
^mJ {XgV Zmhr 

A‘mdñ¶m

M§ÐmMm g§nyU© àH$m{eV 
^mJ {XgVmo (nmo{U©‘m)

M§ÐmÀ¶m àH$m{eV ^mJmMm 
AÜ¶m©hÿZ A{YH$ ^mJ {XgVo 

({Jã~²g H$bm)

M§ÐmÀ`m àH$m{eV ^mJmMm 
AÜ¶m©hÿZ A{YH$ ^mJ {XgVmo 

({Jã~g H$bm)

M§ÐmÀ¶m àH$m{eV ^mJmÀ`m 
AÜ¶m© ^mJmnojm H$‘r ^mJ 

{XgVmo M§ÐH$moa H$bm

{Xdg-12

{Xdg-8

{Xdg-4

A

B

C

D

E

F

G

H

{Xdg-1

{Xdg-26

{Xdg-22

{Xdg-18

{Xdg-15

M§ÐmÀ¶m àH$m{eV ^mJmMm AYm© ^mJ {XgVmo

M§ÐmÀ`m àH$m{eV ^mJmMm AYm© ^mJ 
{XgVmo

SU
N

R
AY

S
(a)

A B C D E F G H A

(b)
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H¥$Vr 11.1 ‘Ü¶o AmnU Agohr 
M§ÐmMr n¥Ïdr^modVrMr 

H$jm

A) AmO M§Ð S>moŠ¶mda 
Amho n¥Ïdr EH$m {XdgmV 
EH$Xm {’$aob Am{U ‘r 

nwÝhm Ë¶mM pñWVrV AgoZ.

H$) Ooìhm n¥Ïdr WmoS>r OmñV 
{’$abr Agob Va ‘bm M§Ð 

AmOÀ¶mnojm gw‘mao 50 {_{ZQ>o 
C{eam {Xgob.

~) EH$m {XdgmÀ¶m Ë¶mM 
doioV M§Ð n¥Ïdr^modVr 
Ë¶mÀ¶m H$joV WmoS>m nwT>o 

{’$aob

AmH¥$Vr 11:6: M§Ðmbm AmH$memV Odi Odi Ë¶mM pñWVrV naV ¶oÊ¶mgmR>r 
gw‘mao 50 {‘{ZQ>o OmñV doi bmJVmo

nm{hbo H$s, gy¶m}X¶mÀ¶m doir ({H«$¶m 
gy¶m©ñVmÀ¶mdoir) M§ÐmMr pñWVr 
gbJ {XdgmZr ~Xbbobr {XgVo Ago 
KS>Vo H$maU AmH¥$Vr 11.6 ‘Ü¶o 
XmI{dë¶m à‘mUo M§Ð Ë¶mÀ¶m H$joV 
nwT> o gaH$Vmo Va n¥Ïdr Ë¶mÀ¶m 
Ajm^modVr 24 VmgmV EH$ àX{jUm 
nyU© H$aVo. AmH$memV Odi Odi 
Ë¶mM {R>H$mUr M§Ð {XgÊ¶mgmR>r 
n¥Ïdrbm AmUIr H$m§hr àX{jUm 
KmbÊ¶mMr Amdí¶H$Vm Amho.

EH$ nmD$b nwT>o

M§ÐmÀ¶m H$bm n¥ÏdrÀ¶m N>m¶o‘wio KS>V ZmhrV. n¥ÏdrMr N>m¶m M§Ðmda nS>Vo ho M§ÐmÀ¶m H$bm§Mo 
MwH$sMo ñnï>rH$aU Amho. AmnU {eH$bmo AmhmoV H$s M§Ð n¥Ïdr^modVr {’$aV AgVmZm gy¶©, M§Ð Am{U 
n¥ÏdrÀ¶m {Xem {ZX}emV hmoUmè¶m gmnoj ~Xbm‘wio M§ÐmÀ¶m H$bm hmoVmV. M§Ðmda n¥ÏdrMr gmdbr 
nSy>Z M§ÐJ«hU KS>Vo. M§ÐmÀ¶m H$bm‘wio ho KS>V Zmhr Ago AmnU AmYr {eH$bmo Amho. ({Okmgm 
B¶Îmm 7 dr n¥Ïdr, M§Ð Am{U gy¶© ¶m àH$aUmV)

M§Ð J«hU ’$ŠV nm¡{U©‘oÀ¶m {XderM hmoD$ eH$Vo Am{U gy¶©J«hU Am_mdñ`oÀ`m {XderM hmoD$ 
eH$Vo. Vo Xa ‘{hÝ¶mbm hmoV ZmhrV H$maU M§ÐmÀ`m gy¶m©̂ modVrÀ`m n¥ÏdrÀ¶m H$joÀ¶m VwbZoV H$bVo.

J«hUmgmR>r AZwHy$b 
pñWVr 

n¥ÏdrMr 
gy¶m©^modVrMr H$jmM§ÐmMr n¥Ïdr^modVr 

WmoS>rer H$bbobr H$jm

`m pñWVrV M§ÐJ«hU
¶m nm¡{U©‘oÀ¶m 
d A‘mdñ¶oÀ¶m 
{Xder J«hU 

Zmhr
¶m ñWmZm§da 
gy¶©J«hUgy¶©

¶m pñWVrV M§Ð J«hU

(13.2 pt)

¶m nm¡{U©‘oÀ¶m 
d A‘mdñ¶oÀ¶m 

{Xder J«hU Zmhr
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åhUyZ M§ÐmÀ¶m H$bm‘Ü¶o ~Xb hr EH$ 
Z¡g{J©H$ {Z¶VH$mbrH$ KQ>Zm Amho. 
Ë¶mMo MH«$ OdiOdi EH$ ‘{hZm 

AgVo. Ë¶mMm dmna doi ‘moOÊ¶mgmR>r 
XoIrb Ho$bm OmD$ eH$Vmo.

hmo, {Xdg Am{U amÌrÀ¶m Z¡g{J©H$ 
{Z¶VH$mbrH$ KQ>Zm Am{U ~XbË¶m 
F$Vy~Ôb AmnU AmYr {eH$bmo. nU 
doi ‘moOÊ¶mgmR>r `m {Z¶VH$mbrH$ 

KQ>Zm H$em dmnaë¶m OmVmV.

11.2 H°$b|S>a H$go  ApñVËdmV Ambo?
 

AmnU AmYr {eH$bmo AmhmoV H$s n¥Ïdrdê$Z nm{hë¶mda gy¶© XaamoO nyd}H$S>o CJdVmo, n{ü‘obm 
‘mdiVmo Am{U Xþgè¶m {Xder nwÝhm CJdVmo. gy¶m©Mr hr Amnë¶mbm {XgUmar ñnï> {Z¶VH$mbrH$ JVr 
àm‘w»¶mZo n¥ÏdrÀ¶m ñdV…À¶m Ajm^modVr {\$aÊ¶m‘wio {XgVo. n¥ÏdrÀ¶m {’$aÊ¶m‘wio gy¶m©Mo ho Z¡g{J©H$ 
MH«$ {XdgmMm nm¶m Amho, Oo doi ‘moOÊ¶mMo EH$H$ Amho.

EH$m {Xder AmH$memVrb Ë¶mÀ¶m gdm}ƒ ñWmZmdê$Z Xþgè¶m {Xder AmH$memVrb gdm}ƒ ñWmZmda 
OmÊ¶mgmR>r gy¶m©bm gamgar 24 Vmg bmJVmV Am{U Ë¶mbm gamgar gm¡a {Xdg åhUVmV. {Xdgm 
EImÚm dñVyZo nS>boë¶m gmdbrMr bm§~r ‘moOyZ AmH$memVrb gy¶m©Mo gdm}ƒ ñWmZ emoYVm ¶oVo. Ooìhm 
gy¶© AmH$memVrb gdm}ƒ q~Xÿda AgVmo Voìhm gmdbrMr bm§~r gdm©V H$‘r AgVo.

CnH«$‘ 11.3 Mbm EH$ {Xdg ‘moOy¶m!

{Xdgm gy¶©àH$me nS>Umar O{‘Zrdarb EH$ 

AmH¥$Vr 11.7 {XdgmÀ¶m doJdoJù¶m doir gmdbrÀ¶m 
bm§~rMo {ZarjU H$aUo

gnmQ> OmJm emoYm AmH¥ $VrV 11.7 ‘Ü¶o 
XmI{dë¶mà‘mUo Ë¶m‘Ü òo EH$ ‘rQ>a bm§~rMr H$mR>r 
C^r H$am.

•• gH$mir 11.00 dmOVm {ZarjU 
gwé H$am. Xa {‘{ZQ>mbm H$mR>rÀ¶m 
gmdbrÀ¶m Q>moH$mda O{‘Zrda EH$ 
q~Xÿ {MÝhm§H$sV H$am. Xþnmar 1.10 
n¶ªV q~Xÿ {MÝhm§H$sV H$am.
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•• gmdbr Ho$ìhm gdm©V H$‘r bm§~rMr hmoVr Vo AmoiIm Am{U q~Xÿ§Mr g§»¶m ‘moOyZ Ë¶mMm doi 
emoYm. ¶m d|ioMr VŠVm 11.2 ‘Ü¶o Zm|X H$am.

•• VŠVm 11.1 ‘Ü¶o XmI{dë¶mà‘mUo gbJ XmoZ {XdgmÀ¶m doioVrb ’$aH$ emoYyZ gm¡a {XdgmMm 
H$mbmdYr emoYm.

VmarI H$‘r gmdbrMm H$mbmdYr Vm. {_._r {XdgmMm H$mbdYr Vm. {‘._r.

22 ‘mM© 2015 12:20 ——
23 ‘mM© 2015 12:20 24:00
24 ‘mM© 2025 12:19 23:59

VH$m 11.2 gm¡a {XdgmMm H$mbmdYr emoYUo

{XdgmMm gamgar H$mbmdYr emoYm. Vmo Odi Odi 24 VmgmÀ¶m ~amo~arMm Amho H$m?

M§ÐmÀ`m H$bm‘wio Amnë`mbm 

AmH¥$Vr 11.8. n¥Ïdr gy¶m©^modVr {\$aVo Am{U M§Ð n¥Ïdr^modVr 
{Z¶{‘V A§VamZo {’$aVmo

n¥ÏdrÀ`m gy`m©^modVrÀ`m n[a^«_
Um_wio hmoUao F$VwMo MH«$ df© 

{ZpíMV H$aVo

n¥Ïdr^modVr {H$aÊ`m_wio 
M§ÐmÀ`m H$bmMo MH«$

n¥ÏdrÀ`m n[a^«_Um_wio gy`m©Mo 
AmH$memVrb gdmo©À` ñWmZmda `oÊ`mMo 

MH«$ EH$ {Xdg {ZpíMV H$aVo

EH$ {Xdgmnojm OmñV H$mbmdYrMo 
AmUIr EH$ Z¡g{J©H$ MH«$ {‘iVo. 
M§Ðmbm Ë¶mÀ¶m gd© H$bm‘YyZ 
{’$aÊ`mgmR>r gw‘mao 29.5 {Xdg 
(Odi Odi EH$ ‘{hZm) bmJVmV. 
M§ÐmÀ¶m H$bm§Mo MH«$ hm EH$m 
‘{hÝ¶mMm nm¶m Amho. ho AUIr 
EH$ doi ‘moOÊ¶mMo EH$H$ Amho. 
(AmH¥$Vr 11.8)

Xþgao doi _moOÊ`mgmR>r EH$ 
_moR>o EH$H$ F$Vy§À`m Z¡g{J©H$ MH«$mer 
g§~§YrV Amho.

Vwåhmbm AmR>dVo H$m H$s n¥Ïdr gy¶m©^modVr {’$aVo Am{U gy¶m©^modVr EH$ àX{jUm nyU© H$aÊ¶mgmR>r 
Odi Odi 365.5 {Xdg bmJVmV. ¶m H$mimV n¥Ïdrda F$Vy§Mo EH$ MH«$ AgVo Á`mMm AmnU dmna 
gm¡a df© {Z{üV H$aÊ¶mgmR>r Ho$bm OmD$ eH$Vmo (AmH¥$Vr 11.8)
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11.2.1 M§Ð H$°b|S>a ({XZX{e©H$m)

àmMrZ H$mir bmoH$mZm Ago {XgyZ Ambo hmoVo H$s EH$m F$Vy MH«$mV M§ÐmÀ¶m H$bm§Mo OdiOdi 
12 MH«o$, åhUOoM 12 M§Ð ‘{hZo Agy eH$VmV AemàH$mao M§Ð H°$b|S>a ({XZX{e©H$m) ApñVËdmV Ambr. 
Ë¶m‘Ü ò {Xdg hm bhmZ EH$H$ hmoVm. Odi Odi 29.5 {Xdgm§Mm ‘{hZm hmoVm Am{U 12 M§Ð ‘{hÝ¶m§Mo 
EH$ M§Ð df© hmoVo. Aem àH$mao M§ÐmÀ¶m H$bm§‘wio H$mimMm ‘mJmodm KoÊ`mMm EH$ gmonm Am{U n[anyU© 
‘mJ© {‘imbm. VWm{n, M§Ð H°$b|S>a ‘Ü¶o F$Vw gbJ M§Ð dfm©V Ë¶mM M§Ð ‘{hÝ¶mer g‘H«$‘mV amhV 
ZmhrV H$maU Ago H$s F$Vw§Mr nwZamd¥Vr A§XmOo 365 {XdgmV hmoVo Va M§Ðdf© 354 {XdgmMo AgVo.

11.2.2 gm¡a H°$b|S>a (gm¡a {XZX{e©H$m)
eoVrgmR>r F$Vy§Mo AmJ‘Z OmUyZ KoUo ‘hËdmMo hmoVo. F$V§wer gwg§JV hmoÊ¶mgmR>r dfm©Mr Amdí¶H$Vm 

Agë¶mZo gm¡a H°$b|S>aMr {Z{‘©Vr Pmbr. AmO H$mb ‘moR>çm à‘mUmV dmnabo OmUmao J«oJmo[a¶Z H°$b|S>a ho 
gm¡a H°$b|S>a Amho. gm¡a H°$b|S>a ‘Yrb ‘{hZo 365 {XdgmV gm‘mdyZ Ho$bo AmhoV. åhUyZM J«oJmo[a¶Z H°$b|S>a 
‘Ü¶o H$m§hr ‘{hÝ¶mV 30 {Xdg AgVmV. Va H$m§hr ‘Ü`o 31 Am{U ’o$~«wdmar‘Ü¶o ’$ŠV 28 {Xdg AgVmV.

n¥Ïdrbm gy¶m©^modVr EH$ àX{jUm nyU© H$aÊ¶mgmR>r Odi Odi 365 {Xdg Am{U EH$ MVwWmªe 
{Xdg bmJVmo. ¶m OmñVrÀ¶m Vmgm‘wio Xa Mma dfm©Zr A§XmOo EH$ {Xdg {‘iVmo. ¶mgmR>r gm¡a H°$b|S>a‘Ü¶o 
brn dfm©Mr g§H$ënZm dmnéZ Xa Mma dfm©Zr EH$ A{Varº$ {Xdg OmoS>bm OmVmo. J«oJmo[a¶Z H°$b|S>a‘Ü`o 
H$m§hr ‘{hÝ¶mV 30 {Xdg AgVmV. Va H$m§hr _Ü`o 31 Am{U \o$~«wdmar_Ü`o \$ŠV 28 {Xdg AgVmV.

n¥Ïdrbm gw`m©^modVr EH$ àX{jUm nyU© H$aÊ`mgmR>r Odi Odi 365 {Xdg Am{U EH$ MVwWmªe 
{Xdg bmJVmo. `m OmñVrÀ`m Vmgm_wio Xa Mma dfm©Zr A§XmOo EH$ {Xdg {_iVmo `m gmR>r gm¡a 
H°$b|S>a_Ü`o brn dfm©Mr g§H$ënZm dmnê$Z Xa Mma dfm©Zr EH$ A{VarŠV {Xdg OmoS>bm OmVmo. J«oJmo[a`Z 
H°$b|S>a_Ü`o Oa EH$m dfm©bm MmaZo ^mJ OmV Agob Va EH$ A{VarŠV brn {Xdg OmoS>bm OmVmo. 
åhUyZ brn dfm©V, ’o$~«wdmar _{hÊ`mV 29 {Xdg AgVmV. Á¶m‘wio H°$b|S>a F$Vw§er Mm§Jbo gwg§JV amhVo.

EH$ nmD$b nwT>o

EH$m dg§V F$VyVrb {dfwdd¥VmnmgyZ Xþgè¶m dg§V F$VwVrb {dfwdd¥Vmn¶ªV 
OmÊ`mgmR>r n¥Ïdrbm 365 {Xdgmnojm WmoS>m H$‘r doi bmJVmo. Xa Mma dfm©Zr EH$ 
{Xdg OmoS>ë¶mZo F$Vy§Mo g‘H«$‘rV hmoÊ`mg ‘XV hmoVo. na§Vw àË¶jmV H$mbm§VamZo 
Vo WmoS>o OmñV dmT>V OmVo ho XþéñV H$aÊ¶mgmR>r Xa 100 dfmªZr brn df} dJibr 
OmVmV Ogo H$s 1700, 1800, 1900 ‘Ü¶o. na§Vy Vr gd© dJië`mZo H°$b|S>a WmoS>o 
‘mJo nS>ob åhUyZ Xa 400 dfm©Zr EH$ {bn df© nwÝhm OmoS>bo OmVo. Ogo H$s 1600, 
Am{U 2000 ‘Ü¶o. ¶m H$miOrnyd©H$ gwYmaUo‘wio H°$b|S>a {XK© H$mbmdYrgmR>r F$Vy§er 
OwiV amhVo.
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EH$ nmD$b nwT>o

AmnU AmYr {eH$bmo Amho H$s, F$Vy ho n¥ÏdrÀ¶m gy¶m©^modVrÀ¶m n[a^«‘Um‘wio 
Am{U dg§V F$Vy {dfwdd¥ÎmmnmgyZ qhdmir {dfwdd¥Îmmn¶ªV naV ¶oB©n¶ªVÀ`m n¥ÏdrÀ`m 
hmbMmbr ‘wio KS>VmV. dg§V F$Vy {dfwdd¥Îmm§‘Yrb H$mbmdYrbm CîUH$Q>r~§Yr` df© 
åhUVmV. J«oJmo[a¶Z H°$b|S>a ho CîUH$§Q>r~§Y dfm©da AmYm[aV Amho.

AmnU ho XoIrb {eH$bmo Amho H$s gy`m©ñVmbm CJdUmao Vmao n¥ÏdrÀ¶m 
gy¶m©^modVrÀ¶m n[a^«‘Um‘wio df©^a ~XbVmV. gy¶m©ñVmÀ¶m doir Ë¶mM Vm§è`mZm 
nwÝhm CJdÊ¶mgmR>r bmJUmè¶m H$mbmdYrbm VmaH$mdf© Ago åhUVmV Am{U Ë¶mMm 
dmna gm¡a H°$b|S>aMo ñnï>rH$aU H$aÊ¶mgmR>r XoIrb Ho$bm OmD$ eH$Vmo VmaH$mdf© ho 
CîUH$Q>r~§Yr¶ dfm©nojm ’$ŠV 20 {‘{ZQ>m§Zr ‘moR>o AgVo Am{U Ë¶m‘wio XmoÝhr H°$b|S>a 
‘Yrb ’$aH$ bjmV ¶oÊ¶mg ~amM doi bmJVmo. AmYw{ZH$ H$mimV IJmobemók 
gy¶m©^modVr {’$aUmè¶m n¥ÏdrÀ¶m H$joV Agboë¶m ñWmZm§Mm ‘mJmodm KoÊ¶mgmR>r 
VmaH$mdfm©Mm dmna H$aVmV.

Amnbm d¡km{ZH$ dmagm

‘H$ad¥V OyZ‘Yrb 
gy¶m©Mm ‘mJ©

{S>g|~a Vo OyZ CÎmam¶U

X{jU CÎma 

nyd© 

npúM‘

gy¶© AJXr ~amo~a {dfwdd¥ÎmmZwgma 
nwd}H$S>o CJdVmo Am{U n{ü‘obm

{S>g|~a ‘H$ad¥VmVrb 
gy¶m©Mm ‘mJ© 

hOmamo dfm©nmgyZ ^maVmVrb bmoH$ d BÎma bmoH$ AmH$memMo {ZarjU H$aV AmhoV Am{U 
H°$b|S>a {dH$grV H$aV AmhoV. àmMrZ H$mimVrV bmoH$mZm ho ‘m{hV ZìhVo H$s, n¥Ïdr gy¶m©^modVr 
{’$aVo Am{U Ë¶m bmoH$mH$S>o AmYw{ZH$ CnH$aUm§Mm A^md hmoVm, Varhr dfm©Zwdf} H$miOrnyd©H$ 
AmH$me {ZarjU H$ê$Z Ë¶m§Zm Z¡g{J©H$ KQ>ZmVrb 
Z‘wZo Am{U MH«o$ bjmV Ambr Am{U åhUyZM Vo 
R>ady eH$bo H$s dfm©Mr bm§~r A§XmOo 365 {Xdg 
Amho Ë¶m‘wio Ë¶mZm H°$b|S>a H$aVm Ambo.

CXmhaUmW© H$miOrnwd©H$ {ZarjU Ho$ë¶mda 
Ago {XgyZ ¶oVo H$s gy¶© Zoh‘rM nyd}H$S>o AMwH$nUo 
CJdVmo Ago Zmhr. CÝhmù¶mV Vmo nwd}H$Sy>Z WmoS>mgm 
CÎmaH$S>o Am{U qhdmù¶mV nwd}H$Sy>Z WmoS>mgm 
X{jUoH$S>o CJdVmo Xadfu 21 OyZ Am{U 21 
{S>g|~aÀ¶m gw‘mamg ‘H$ad¥VmÀ¶m doir ¶m Q>moH$mÀ¶m KQ>Zm KS>VmV. {S>g|~a Vo OyZ ¶m H$mbmdYrV 
Ë¶mÀ¶m X{jUoH$S>o hmoUmè¶m hmbMmbrbm X{jUm¶Z åhUVmV. ho MH«$ Xadfu nwZamd¥V hmoVo Am{U 
Vo ~XbË¶m F$Vy§er OdiyZ OmoS>bobo Amho. V¡{Ì¶ g§{hVoV 6.5.3. ¶m ûcmoH$mV ¶mMr Zm|X Amho.
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Vñ‘mXm{XË¶ : fÊ‘mgm X{jUoZ¡{V fSw>ÎmaoU !
""Aem àH$mao gy¶© ghm ‘{hZo X{jUoH$S>o Am{U ghm ‘{hZo CÎmaoH$S>o gaH$Vmo.''
 nwdu, gy¶m©ñVmÀ¶m doir CJdUmè¶m Vmè¶mMr AmoiI nQ>dyZ {dfwdd¥Îm Am{U ‘H$ad¥VmMm 

‘mJmodm KoVbm OmV Ago. gy¶©{gÕm§Vmgma»¶m àmMrZ ^maVr¶ J«§Wm‘Ü¶o Ago Z‘wX Ho$bo Amho H$s 
Vmè¶m§Mm àH$ma H°$àrH$m°Z© (^maVmV Ë¶mbm ‘H$a åhUVmV) Ë¶m àmMrZ H$mimV {h§dmù¶mVrb 
gy¶m©bm ‘mJrb Vmam Agm¶Mm.

^mZmo‘©H$ag§g²L²>H«$mÝVo… fÊ‘mgm CÎmam¶U‘&
H$¸$m©XñVw VW¡d ñ¶mV² fmÊ‘mgm X{jUm¶Z‘² &&9&&

^mfm§Va … gy¶m©À¶m ‘H$a amerVrV àdoemÀ¶m jUmnmgyZ ghm ‘{hZo Ë¶mMr CÎma {Xem 
AgVo (CÎmam¶U) Ë¶mM à‘mUo H$H©$ amerVrb àdoemÀ¶m jUmnmgyZ ghm ‘{hZo Ë¶mMr X{jU 
{Xem AgVo (X{jUm¶Z)

Joë¶m H$m§hr dfm©V {d{eï> JaOmZwgma doJdoJù¶m àH$mamMo H°$b|S>a {dH${gV Pmbr AmhoV. 
¶mn¡H$s AZoH$ H°$b|S>aMm dmna ^maVmÀ¶m doJdoJù¶m ^mJmV doioMm ‘mJmodm KoÊ¶mgmR>r Am{U gU 
gmOao H$aÊ¶mgmR>r Ho$bm OmVmo.

11.2.3 M§Ð-gm¡a H°$b|S>a (Moon-Sun Calender)

AmUIr EH$ àH$mamMo H°$b|S>a Amho Oo àm‘w»¶mZo {Xdg Am{U ‘{hZo ‘moOÊ¶mgmR>r M§ÐmÀ¶m H$bm§Mm 
dmna H$aVo na§Vw F$Vy§À¶m MH«$mer OwidyZ amhÊ¶mgmR>r g‘m¶moOZ XoIrb H$aVo.

12 M§Ð ‘{hÝ¶m§Mo {Xdg {‘iyZ 354 {Xdg hmoVmV. Ë¶m‘wio dfm©À¶m VwbZoV OdiOdi 11 
{Xdg H$‘r nS>VmV AemàH$mao Xa 2-3 dfm©Zr O‘m Pmbobm ’$aH$ nyU© ‘{hÝ¶mBVH$m hmoVmo. åhUyZ 
Xa H$m§hr dfm©Zr EH$ A{Var³V ‘{hZm (Á¶mbm A{YH$‘mg åhUVmV) (qH$dm H°$b|S>a‘Yrb A§Va 
‘{hZm) H$m§hr H°$b|S>a‘Ü¶o dfm©V OmoS>bm OmVmo. ¶m‘wio gm¡adf© Am{U M§Ð MH«$ EH$m Q>ß¶mV amhVo. 
Aem H°$b|S>abm M§Ð gm¡a H°$b|S>a åhUVmV Vo gm¡a Am{U M§Ð H°$b|S>a XmoÝhr ‘Yrb KQ>H$ EH$Ì H$aVmV  
Am{U ^maVmÀ¶m AZoH$ ^mJm‘Ü¶o dmnabr OmVmV.

H$Yr EoH$bo Amho?

Vwåhr {d{dY ^maVr¶ M§Ð-gm¡a H°$b|S>a‘Ü¶o ‘{hÝ¶m§Mr Zm§do EoH$br AgVrb  
(VemM àH$mao CÀMmabr OmUmar Zm§do) M¡Ì, d¡emI Á¶oð>, AmfmT>, lmdU, 
^mÐnX Am{œZ, H$m{V©H$, ‘mJ©{ef (qH$dm AJ«hm¶Zo) nm¡f ‘mK Am{U ’$mëJwZ. 
H$m§hr g‘wXm¶m§‘Ü¶o Z{dZ ‘{hZm A‘mdñ¶oZ§VaÀ¶m n{hë¶m {Xder gwé hmoVmo Am{U 
A‘mdñ¶oÀ¶m {XdgrM g§nVmo Aem H°$b|S>aZm A‘§V Ago åhUVmV. H$m§hr‘Ü¶o Z{dZ 
‘{hÝ¶mMr gwédmV nm¡{U©‘oÀ¶m Z§VaÀ¶m {XdgmZo gwé hmoVo Am{U ‘{hZm nm¡{U©‘obm 
g§nVmo Aem H°$b|S>amZm ny{U©‘§V åhUVmV.
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11.2.4 ^maVr¶ amï´>r¶ {XZX{e©H$m (amï´>r¶ H°$b|S>a) (National Calender)

^maV gaH$maMo amï´>r¶ H°$b|S>a ¶mMo gh J«oJmo[a¶Z H°$b|S>a AZoH$ A{YH¥$V CÔoem§gmR>r dmnabo OmVo.

Shaka Era 1947
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Vaisakha
(April 21 - May 21, 2025)

Jyestha 
(May 22 - June 21, 2025)
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1 32 4 5 6 7

8 109 11 12 13 14

15 1716 18 19 20 21

3

4 65 7 8 9

22 231 2
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11 1312 14 15 16 17

18 2019 21 22 23 24

25 2726 28 29 30 31

AmH¥$Vr 11.9 ^maVr¶ amï´>r¶ H°$bo|S>a

eHo$ ¶wJ 1947
M¡Ì  

22 ‘mM©-20 E{àb 2025

 d¡emI
21 E{àb-21 ‘o 2025

Á¶oð>  
22 ‘o-21 OyZ 2025

ho EH$ gm¡a H°$b|S>a Amho (AmH¥$Vr 11.9) Á¶m‘Ü¶o dfm©Mo 365 {Xdg AgVmV. df© 22 ‘mM© amoOr 
gwé hmoVo. Omo dg§V F$VyVrb {dfwdd¥ÎmmZ§VaMm {Xdg AgVmo. ho J«oJmo[a¶Z H°$b|S>amnojm doJio AgVo.  
^maVr¶ amḯ>r¶ H°$b|S>a‘Ü¶o ‘{hÝ¶mMo 30 qH$dm 31 {Xdg AgVmV. ¶m ‘{hÝ¶m§Mr Zm§do ̂ maVr¶ nma§nmarH$ 
H°$b|S>adéZ KoVbr Jobr AmhoV {Z¶{‘V dfm©V Xþgè¶m Vo ghmì¶m ‘{hÝ¶m§V 31 {Xdg AgVmV Am{U 
Cd©arV ‘{hÝ¶mV 30 {Xdg AgVmV. dfm©À¶m n{hë¶m ‘{hÝ¶mV M¡Ì ‘Ü¶o EH$ {Xdg OmoS>yZ brn df© 
J«oJmo[a¶Z H°$b|S>aer Owi{dbo OmVo. Aem ¶m dfm©V Z{dZ dfm©Mr gwédmV J«oJmo[a¶Z H°$b|S>amÀ¶m 21 
‘mM© amoOr gwé hmoVo.

H$Yr EoH$bo Amho?

1952 ‘Ü¶o ^maV gaH$maZo Ë¶m doir XoemV dmnaë¶m OmUmè¶m gd© {dÚ‘mZ 
H°$b|S>aMr VnmgUr H$aÊ¶mgmR>r Am{U g§nyU© ^maVmgmR>r AMyH$ Am{U EH$g‘mZ 
H°$b|S>aMr {e’$mag H$aÊ¶mgmR>r H°$b|S>a gwYmaUm g{‘VrMr (CRC) ñWmnZm Ho$br, 
H°$b|S>a gwYmaUm g{‘VrZo {e’$mag Ho$bobo EH$sH¥$V amï´>r¶ H°$b|S>a 21 ‘mM© 1956 
åhUOoM 1 M¡Ì eHo$ 1878 nmgyZ dmnaÊ¶mgmR>r pñdH$maÊ¶mV Ambo ^maVr¶ amï´>r¶ 
H°$b|S>a gy¶© {gÕm§VmÀ¶m gm‘mÝ¶ VËdmMo nmbZ H$aVo.
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emók ìhm

‘oKZmX gmhm (1893-1956)
‘oKZmX gmhm ^maVmVrb AJ«JÊ¶ IJmob ^m¡{VH$ emók 

hmoVo. Á¶mZr Vmao Am{U Ë¶m§À¶m Vmn‘mZmMm Aä¶mg Ho$bm Am{U 
EH$ J{UVr¶ g‘rH$aU {dH$grV Ho$bo. Vo g‘rH$aU åhUyZ 
à{gÕ Amho. H$mobH$Îmm ¶oWrb gmhm BpÝñQ>Q>çyQ> Am°’$ Ý¶yŠbr¶a 
{’${OŠg ho Zm§d Ë¶m§À¶m Zm§dmdéZ Ë¶m g§ñWobm XoÊ¶mV Ambo. 
Vo H°$b|S>a gwYmaUm g{‘VrMo AÜ¶j XoIrb hmoVo.

11.3 gU (CËgd) IJmobemór¶ KQ>Zoer g§~§{YV AmhoV H$m?

~hþVoH$ ^maVr¶ gU Xadfu 
doJdoJù¶m VmaImZm H$m ¶oVmV?

AZoH$ ̂ maVr¶ gU M§ÐmÀ¶m H$bm§er OmoS>bobo AmhoV Am{U åhUyZM Vo M§Ð qH$dm M§Ð-gm¡a H°$b|S>ada 
AmYmarV AmhoV. CXmhaUmW© {Xdmir H$m{V©H$ ‘{hÝ¶mÀ¶m Am‘mdñ¶obm ¶oVo. ’$mëJwZmÀ¶m nm¡{U©‘obm 
hmoir ¶oVo. d¡emIÀ¶m nm¡{U©‘obm ~wÕnm¡{U©‘m ¶oVo. a‘OmZ ‘{hÝ¶mÀ¶m eodQ>r M§ÐH$moa {Xgë¶mZ§Va 
B©X-Cb-{’$Ì gmOar Ho$br OmVo. Va Xwgam Am{œZ ‘{hÝ¶mÀ¶m Xhmì¶m {Xder gmOam Ho$bm OmVmo. 
åhUyZM Vo J«oJmo[a¶Z H°$b|S>a‘Ü¶o gbJ dfm©‘Ü¶o doJdoJù¶m VmaIm§Zm ¶oVmV.

M§Ð-gm¡a H°$b|S>ada AmYmarV gUm§gmR>r, J«oJmo[a¶Z H°$b|S>aÀ¶m VmaIm ~Xby eH$VmV. na§Vy hm 
~Xb gm‘mÝ¶Vm EH$ ‘{hÝ¶mnojm H$‘r AgVmo. H$maU M§Ð-gm¡a H°$b|S>a‘Ü¶o Xa H$m§hr dfm©Zr ‘{hZm 
OmoS>bm OmVmo. Omo M§Ð Am{U gm¡a dfm©Vrb ’$aH$ XÿéñV H$aVmo. ¶mCbQ> nyU©nUo M§Ð H°$b|S>a‘Ü¶o hm 
’$aH$ ~XbV Zmhr. M§ÐmÀ¶m H$bmZwgma gmOam hmoUmam H$moUVmhr gU Ogo H$s B©X-Cb {’$Ì Xadfu 
J«Jmo[a¶Z H°$b|S>aÀ¶m doJdoJù¶m ‘{hÝ¶mV ¶oD$ eH$Vmo.
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   EH$ nmD$b nwT>o

^maVmVrb H$m§hr gU Ogo H$s ‘H$a g§H«$m§Vr, nm|Jb, {~hÿ, d¡emIr, nmoBbm, 
d¡¡emI Am{U nwW§Sy> gm¡a Vmao H°$b|S>aMo AZwH$aU H$aVmV. CîUH§$Q>r~§Yr¶ dfm©da AmYmarV 
J«oJmo[a¶Z H°$b|S>a‘Ü¶o Xadfu Odi Odi Ë¶mM VmaIobm ho gU gmOao hmoVmV.

’$ma nydu ho gU g§H«$m§Vr {H$dm {dfwdd¥Îmmer OmoS>bobo hmoVo. VmaH$mg‘yh Am{U 
CîUH$Q>r~§Yr¶ dfm©‘Ü¶o WmoS>çmem ’$aH$m‘wio, ¶m gUm§À¶m VmaIm hiyhiy g§H«$mVr/
{dfwdd¥ÎmmnmgyZ Xÿa OmVmV. ho ~Xb n¥ÏdrÀ¶m AjmÀ¶m ‘§X hmbMmbr‘yio hmoVmV. 
VgoM ¶m‘wio CîUH$Q>r~§Yr¶ H°$b|S>a‘Ü¶o Vmè¶m§Mo H°$b|S>ada AmYm[aV gUm§À¶m VmaIm 
nwT>o>oo gaH$VmV CXmhaUmW© ‘H$a g§H«$mVr Xa 71 dfm©Zr EH$ {Xdg nwT>o OmVo.

H$Yr EoH$bo Amho?

AZoH$ ̂ maVr¶ gUm§À¶m VmaIm gy¶m}X¶mÀ¶m doir Zo‘³¶m M§ÐmÀ¶m H$bmda AmYmarV 
AgVmV. nyd© ^maVmV bdH$a gy¶m}X¶ hmoVmo Am{U n{ü‘ ^maVmV Z§Va hmoVmo. ¶m‘wio 
VmaIm Ë¶mM dfm©V ¶m àXoem‘Ü¶o EH$ {XdgmZo ~Xby eH$VmV. Xoe^amV EH$énVm 
amIÊ¶mgmR>r ^maV gaH$maZo ñWm{ZH$ IJmobemó H|$Ð Xadfu amï´>r¶ n§Mm§J àH$m{eV 
H$aVo. Á¶m‘Ü¶o ^maVm‘Ü¶o M§Ð Am{U gy¶© gma»¶m IJmobr¶ dñVy§À¶m ‘Ü¶dVu ñWmZm§Mr 
Vn{ebdma JUZm Ho$br OmVo. ¶m JUZoÀ¶m AmYmao Vo ^maV gaH$mabm gwÅ>r Om{ha 
H$aÊ¶mgmR>r gUm§À¶m VmaI§mMr AmJmD$ gwMZm XoVo.

H$Yr EoH$bo Amho?

^maVr¶ emór¶ g§JrVmV M§Ð Am{U Mm§XZo ¶m§Zr amJmZm àoaUm {Xbr Amho. M§Ð H$m¡Ýg, 
M§ÐdXZ Am{U ew^n§Vwdambr (¶mMm AY©© ew^ M§Ð Agmhr hmoVmo) ho H$m§hr amJ AmhoV Oo 
Ë¶m§À¶m Zm§dm‘Ü¶o Am{U gwaob A{^ì¶³Vr‘Ü¶o M§ÐmMr à{V‘m àX{e©V H$aUmV Ë¶mM à‘mUo 
‘wÐm (hmVdmao) CXmhaUmW© M§ÐH$bm Am{U AY©M§ÐZ gma»¶m M§Ðmer g§~§YrV ‘wÐm ^maVr¶ 
emór¶ ̂ aVZmQ>¶‘ Z¥Ë¶m‘Ü¶o AmT>iy eH$VmV. H$WH$, Amo{S>gr Am{U Hw$MrnyS>r ¶m BVa Z¥Ë¶ 
àH$mamgmR>r hoM Iao Amho. AJXr nma§nmarH$ 
{MÌH$bm e¡br ‘Yw~Zr, dmabr Am{U BVa 
H$bm àH$ma Ogo H$s gm¡am, Jm|S> VgoM BVa 
O‘mVr‘Yrb {eënH$bm Am{U ‘mVH$m‘ M§Ð 
Am{U gy¶m©Mo {MÌU X¡Z§{XZ OrdZmV Ë¶m§Mo 
‘hËd ñnï>nUo Xe©drVo. T>moH«$m {nVir 

{eën

dmabr {MÌH$bm
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 11.4 AmnU AdH$memV H¥${Ì‘ CnJ«h H$m gmoS>Vmo?

M§Ð hm n¥ÏdrMm Z¡g{J©H$ CnJ«h Amho. g§Ü¶mH$mir Ooìhm ‘r amÌrÀ¶m 
AmH$memH$S>o nmhVmo Voìhm ‘bm H$m§hr 
hbUmao Vmao {XgVmV Vo H$m¶ AmhoV. 
Ë¶m§Mr hmbMmb XoIrb {Z¶VH$mbrH$ 
AgVo H$m?

 
Omo Amnë¶m J«hm^modVr {’$aVmo. M§Ðmì¶Vr[a³V, 
{d{dY XoemZr nmR>{dbobo ‘mZd{Z{‘©V CnJ«h 
XoIrb n¥Ïdr^modVr {’$aVmV ho H¥${Ì‘ CnJ«h 
amÌrÀ¶m AmH$memV {’$aUmao bhmZ H$U åhUyZ 
{XgVmV. ~hyVoH$ CnJ«h n¥ÏdrÀ¶m n¥ð>^mJmnmgyZ 
gw‘mao 800 {H$.‘r. A§Vamda {’$aVmV Am{U EH$ H$jm nyU© H$aÊ¶mgmR>r gw‘mao 100 {‘{ZQ>o bmJVmV.

ho CnJ«h Amnë¶mbm g§nH©$Omb, hdm‘mZ {ZarjU, AmnÎmr ì¶dñWmnZ d¡km{ZH$ g§emoYZ ZopìhJoeZ 
Aem AZoH$ àH$mao Cn¶moJr AmhoV. ^maVr¶ A§Vami g§emoYZmZo (ISRO) ¶m CnH«$‘m§Zm nmqR>~m XoUmao 
AZoH$ CnJ«h àjo{nV Ho$bo AmhoV.

BómoZo (ISRO) àjo{nV Ho$boë¶m H$mQ>m}g¡Q> CnJ«hmÀ¶m ‘m{bHo$VyZ ZH$meo gwYmaÊ¶mgmR>r 
eham§Mo {Z¶moOZ H$aÊ¶mgmR>r Am{U ^maVmVrb Z¡g{J©H$ AmnÎmrZm Vm|S> XoÊ¶mgmR>r n¥ÏdrÀ¶m 
Cƒ JwUdÎmoÀ¶m à{V‘m KoVë¶m OmVmV AgmM EH$ ‘°qnJ ßb°Q>’$m‘© ^wdZ ho ¶m à{V‘m§Mm 
Cn¶moJ ^y-^mJ, ‘mVr, O{‘ZrMm dmna, dZñnVr Am{U ~aoM H$m§hr Xe©{dÊ¶mgmR>r hmoVmo.

BómoMo AmUIr EH$ {‘eZ A°ñQ´>mog°Q> ho Amho. Vmao Am{U IJmobr¶ dñVw§Mo d¡km{ZH$ 
{ZarjU H$aVo. ^maVmÀ¶m BVa A§Vami ‘mo{h‘m§‘Ü¶o M§Ð¶mZ 1, 2 Am{U 3 M§Ðmda nmR>{dbo 
hmoVo. Am{XË¶ Eb-1 gy¶m©Mm Aä¶mg H$aÊ¶mgmR>r Am{U ‘§Ji J«hmda ‘§Ji¶mZ ¶m§Mm 
g‘mdoe Amho. Bómo ̂ maVr¶ {dÚmÏ¶m©Zm AmPmXrg¡Q>, BÝñnm¶ag|Q>-1 Am{U OwJZy gmaIo N>moQ>o 
CnJ«h V¶ma H$aÊ¶mg Am{U àjo{nV H$aÊ¶mg XoIrb AZw‘Vr XoVo.

Amnbm d¡km{ZH$ dmagm

A°ñQ´>mog°Q>H$mQ>m}g°Q>
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H¥$Vr 11.4 : Mbm AmoiIy¶m.

H¥${Ì‘ CnJ«h nmhUo hr, AmnU nydu Ho$ë¶mà‘mUo amÌrÀ¶m AmH$memV {Z[ajUmMr {H«$¶m Amho.  
gy¶m}oX¶mÀ¶m AmYr qH$dm gy¶m©ñVmZ§Va EImÚm àm¡T> ì¶³Vrgmo~V Aem {R>H$mUr Om OoWo PmS>o qH$dm 
C§M B‘maVrMm H$moUVmhr AS>Wim ZgVmZm AmH$memMo ñnï> Ñî¶ {XgVo.

•• AmH$memVrb CnJ«h AmoiIÊ¶mgmR>r, AmH$memVrb H$moUË¶mhr J{V‘mZ dñVy emoYm Or ñWra 
{H$§dm M‘H$Umè¶m àH$meq~XÿÀ¶m énmV {XgVo. Am{U AmH$memV Iwn doJmZo {’$aV AgVo. 
Vwåhr Ë¶m§Zm CKS>çm S>moù¶mZr qH$dm Xþ~uUrZo nmhÿ eH$Vm.

•• Vwåhr Vw‘À¶m {R>H$mUr {XgUmè¶m CnJ«hm§Mr ‘m{hVr, VgoM CnJ«h AmH$memVyZ H$Yr OmVrb 
¶mMr ‘m{hVr nwa{dUmè¶m ‘mo~mBb A°nMm {H$dm do~gmBQ>Mm dmna H$ê$ eH$Vm.

EH$ nmD$b nwT>o

AZoH$ Xoem§H$Sy>Z AmdH$memV AZoH$ H¥${Ì‘ CnJ«h nmR>{dbo OmV AmhoV. Ë¶m§Mm 
Cn¶moJ Pmë¶mZ§Va ~aoM CnJ«h Iam~ hmoVmV Am{U am°Ho$Q>Mo ^mJ AdH$memV VgoM 
nSy>Z AgVmV Ë¶m‘wio Vo AmdH$memVrb H$Mam ~ZVmV. ¶m H$Mè¶m‘wio AmdH$memV 
JXu hmodyZ H$m¶©aV CnJ«hmer Q>¸$a hmody eH$Vo. H$m§hr bhmZ ^mJ dmVmdaUmV ¶odyZ 
OiyZ OmVmV Va ‘moR>o ̂ mJ O{‘Zrda H$mogiy eH$VmV. hm YmoH$mXm¶H$ AdH$memVrb 
H$Mam H$mTy>Z Q>mH$Ê¶mgmR>r AmVm Xoe EH$Ì H$m‘ H$aV AmhoV. 

emók ìhm

{dH«$‘ A§~mbmb gmam^mB© (1919-1971)

AdH$me {dkmZ Am{U AUw^m¡{VH$emómVrb g§emoYH$ 
{dH«$‘ gmam^mB© ¶mZm ^maVr¶ A§Vami H$m¶©H«$‘mMo OZH$ 
åhUyZ AmoiIbo OmVo. Ë¶mZr n{hbm H¥$Ìr‘ CnJ«h àjo{nV 
H$aÊ¶mMm à¶ËZ Ho$bm. {VédZ§Vnwa‘ ¶oWo Agbobo {dH«$‘ 
gmam^mB© A§Vami H|$Ð (VSSC) ho am°Ho$Q> Am{U àjonU dmhZ 
V§ÌkmZ {dH$grV H$aUmao Bómo H|$Ð Amho Ë¶mbm Ë¶m§Mo Zm§d XoÊ¶mV Ambo Amho.
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‘hËdmMo (gmam§e)

•• M§ÐmMm àH$m{eV ^mJ {Xdg|{Xdg Amnbm AmH$ma ~XbVmo d M§ÐmÀ¶m H$bm KSy>Z 
¶oVmV. Ogo A‘mdñ¶m, M§ÐH$moa Am{U nm¡{U©‘m.

•• M§ÐmÀ¶m H$bm KS>Ê¶mMo H$maU H$s M§Ð n¥Ïdr^modVr {’$aV AgVmZm Ë¶mÀ¶m àH$m{eV 
^mJmMo doJdoJio ^mJ Amnë¶mbm {XgVmV.

•• M§ÐmÀ¶m H$bm§Mo nyU© MH«$ gw‘mao EH$ ‘{hZm KoVo.
•• {ZgJm©V AmT>iUmè¶m {d{dY MH«$m‘wio H°$b|S>aMr {Z{‘©Vr Pmbr.
•• M§Ð {XZX{e©H$m M§ÐmÀ¶m MH«$mMo AZwH$aU H$aVmV. Va gm¡a {XZX{e©H$m F$Vw§À¶m 

MH«$m§Mo AZwH$aU H$aVmV. Oo n¥ÏdrÀ¶m gy¶m©^modVr {’$aÊ¶mÀ¶m H$joV Agboë¶m 
ñWmZmda Adb§~yZ AgVo. M§Ð, gm¡a {XZX{e©H$m XmoÝhr MH«$mZm OwidyZ KoVmV.

•• H¥${Ì‘ CnJ«h ho ‘mZd {Z{‘©V CnJ«h AmhoV. Oo n¥Ïdrdê$Z gmoS>bo OmVmV. Vo 
Amnë¶m H$ë¶mUmgmR>r Am{U AdH$me {dkmZ Aä¶mgmgmR>r ‘hËdmMr ‘m{hVr 
àXmZ H$aVmV.

{Okmgm Ord§V R>odm

1.	 Imbrb {dYmZo ~amo~a AmhoV H$s MyH$ AmhoV Vo gm§Jm.
i)	 Amnë¶mbm M§ÐmMm \$³V VmoM ^mJ {XgVmo Omo gy¶©àH$me Amnë`m {XeoZo namd{V©V H$aVmo. 
ii)	 n¥ÏdrMr gmdbr gy¶©àH$me M§Ðmda nmohmoMÊ¶mnmgyZ amoIVo Á¶m_wio M§ÐmÀ¶m H$bm KS>VmV. 
iii)	H°$b|S>a hr {d{dY IJmobr¶ MH«$mda Adb§~yZ AmhoV. Vr R>am{dH$ [aVrZo nwZamd¥VrV hmoVmV.
iv)	 M§Ð \$³V amÌrM {XgVmo.

2.	 A_mobMm OÝ_ 6 _o§ amoOr nm¡{U©_oÀ¶m {Xder Pmbm. Ë`mMm dmT>{Xdg Xadfu nm¡{U©_oÀ¶m {Xder 
¶oVmo H$m? Vw_Mo ñnîQ>rH$aU Úm.

3.	 AmH¥$Vr 11.10 _Ü¶o MwH$sÀ`m XmI{dboë`m XmoZ JmoîQ>tMr Zm§do {bhm.

AmH¥$Vr 11:10
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4.	 AmH¥$Vr 11.11 _Yrb M§ÐmMo {MÌ nhm Am{U Imbrb àíZm§Mr CÎmao Úm.

AmH¥$Vr 11.11

A B C D E F

	 (i)	 darb {MÌm_Ü¶o XmI{dboë¶m M§ÐmÀ¶m H$bm§er g§~§YrV ¶mo½¶ {MÌ H«$_m§H$ {bhm.

			

{MÌm§Mr Zmdo (CXm ABCDEFG) M§ÐmÀ`m H$bm
A_mdñ¶o Z§Va VrZ {Xdg

nm¡{U©_m

nm¡{U©_oZ§Va VrZ {Xdg

nm¡{U©_oZ§Va EH$ AmR>dS>m

A_mdñ¶oMm {Xdg

	 (ii) n¥Ïdrdê$Z H$Yrhr Z {XgUmè¶m M§ÐmÀ¶m H$bm§À`m {MÌmMr ¶mXr H$am gwMZm Vwåhr  
		   H¥$Vr 11.1 qH$dm 11.2 _Yrb Vw_Mr {ZarjUo g§X^© åhUyZ dmné eH$Vm.

5.	 _m{bZrZo gy`m©ñVmÀ`m doir AmH$memV M§Ð nm{hbm.
(i) 	_m{bZrZo nm{hbobr M§ÐmMr H$bm H$mT>m.
	(ii)	M§Ð dmT>Ë`m AdñWoV Amho H$s H$_r hmoÊ¶mÀ`m AdñWoV Amho?

6.	 adr åhUmbm ""_r EH$ M§ÐH$moa nm{hbr Am{U gy¶© _mdiV AgVmZm Vmo nydo©bm CJdV hmoVm'' 
H$m¡eë¶m åhUmbr ""EH$Xm _r nyd}bm Xþnmar {Jã~g M§Ð nm{hbm'' XmoKmn¡H$s H$moU Iao ~mobV Amho?

7. 	 d¡km{ZH$ Aä¶mgmVyZ Ago {XgyZ Ambo Amho H$s, M§Ð n¥ÏdrnmgyZ Xwa OmV Amho Am{U Ë`mMo 
n[a^«_U _§XmdV Amho. M§Ð- gm¡a H°$bo§S>a_Ü`o _{hÝ¶mMr eŠ`Vm OmñV Agob H$s H$_r?

8. 	 EH$m gm¡a H°$b|S>a_Ü¶o 3 dfm© Xaå¶mZ EHy$U 37 nm¡{U©_m `oVmV. 37 nm¡{U©_m n¡H$s {H$_mZ XmoZ 
nmo{U©_m gm¡a H°$b|S>aÀ¶m EH$mM _{hÝ¶mV Amë¶m nm{hOoV ho XmIdm.

9. 	 EH$m {d{eîQ> amÌr d¡embrZo gy¶m©ñVmnmgyZ gy`m}X`mn¶ªV AmH$memV M§Ð nm{hbm AgVm M§ÐmMr 
H$moUVr H$bm {Vbm {Xgbr?

10. 	Oa AmnU brn df© ~§X Ho$br Va A§XmOo {H$Vr dfm©V ^maVr¶ ñdmV§Í`{XZ {hdmù¶mV ¶oB©b?
11.		 H¥${Ì_ CnJ«h àjo{nV H$aÊ¶mMo CÔoe H$moUVo?

12.	 (i) {Xdg			 (ii) _{hZm   	 (iii) df©
	 hr doioMr _mno H$moUË`m {Z¶VH$mbrH$ KQ>Zmda AmYmarV AmhoV?
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emoYm, ¶moOZm H$am Am{U MMm© H$am.
	

AmH¥$Vr 11.12

•• M§ÐmMr M§Ð‌H$moa Zoh_r gy¶m©H$S>o Vm|S> H$ê$Z AgVo (AmH¥$Vr 
11.12) Á¶m {Xder Vwåhmbm M§Ð‌H$moa {XgVo Ë`m {Xder Vw_Mo 
~moQ> gy¶m©H$S>o XmIdm Am{U gmdH$me AmH$memVyZ M§ÐmH$S>o 
hbdm e³¶ {VVH$m bhmZ _mJ© dmnam Vw_Mo ~moQ> Zoh_r 
M§ÐmÀ`m àH$m{eV ̂ mJmbm àW_ H$go Amobm§S>Vo Am{U Amnë¶mbm 
ñnîQ>nUo XmI{dVo H$s M§Ðmdê$Z gy¶©àH$me namd{V©©V hmoVmZm 
{XgVmo M§Ð‌H$moamMr H$S>m OmoS>Umar aofm hr M§ÐmMm ì¶mg Xe©{dVo.

•• ^maVr¶ amîQ´>r¶ {XZX{e©Ho$Vrb ~hþVoH$ VmaIm Zoh_rM 
J«oJmo[a¶Z {XJX{e©Ho$Vrb Ë`mM VmaIm§er OwiVmV. H$m§hr 
dfm©gmR>r H$moUË¶m VmaIm doJù¶m Agy eH$VmV ho Vwåhmbm H$iob H$m?

•• ^maVmVrb {d{dY amÁ¶o Ë`mÀ¶m ñWm{ZH$ g§ñH¥$VrZwgma Z{dZ df© gmOao H$aVmV. ̂ maVmVrb 
H$moUË`mhr 10 amÁ¶m_Ü¶o gmOao hmoÊ¶mè¶m Z{dZ dfm©À¶m gUm§Mr Zm§do emoYm. VgoM Vo 
AmhoV H$m Vo emoYm. M§Ð H°$b|S>a qH$dm gm¡a H°$b§S>a qH$dm M§Ð-gm¡a H°$b|S>a AmYmarV.

•• Vw_À¶m Hw$Qw§>~mVrb gXñ¶m§À¶m qH$dm {ejH$m§À¶m qH$dm B§Q>aZoQ>À¶m _XVrZo Joë¶m nmM 
dfm©Mo J«oJmo[a¶Z H°$b|S>a {_idm. (Vwåhr dmnaV Agbobo {Z¶{_V H°$b|S>a) àË`oH$ dfu B©X-
Cb-{\$Ì Am{U {Xdmir ho gU H$moUË`m VmaImZm gmOao Ho$bo Jobo Vo emoYm Am{U Ë`mMr 
df©dma gmaUr ñdénmV ¶mXr H$am. B©X-Cb-{\$ÌMr VmarI Xadfu gw_mao 11 {XdgmZr 
nwT>o gaH$Vo ho Vw_À¶m bjmV Ambo Amho H$m? Oa Vw_À¶m Kar B§Q>aZoQ> g§~§{YV M§Ð H°$b|S>a 
Agob, Va M§Ð H°b|S>aZwgma B©X-Cb-{\$ÌMm _{hZm Am{U {Xdg gmaImM Amho H$m Vo 
Vnmgm. {Xdmir gwÕm g_mZ AZwH$aU g_mZ pñWa Z_wZm H$aVo H$m? H$s H$m§h>r AMmZH$ 
CVma MT>md hmoVmV? Vw_À¶m VŠË`mÀ`m AmYmao H$moUË`m dfu A{YH$ _mg (B§Q>aH°$bar _
{hZm) g_m{dîQ> Agy eH$Vmo ¶mMm A§XmO bmdÊ¶mMm à¶mËZ H$am. M§Ð gm¡a H°$b|S>a {_idm 
Am{U _mJrb dfu Am{U Ë`m dfuÀ¶m {Xdmir_Ü¶o B©Q>a H°$bar _{hZm Amho H$m Vo Vnmgm.

H$m? 
H|$ìhm?

{H$Vr H$mi?
Hw$R>o? H$m Zm§hr?

AmVmn¶ªVÀ¶m {eH$Ê¶mda AmYmarV H$m§hr 
àíZ V¶ma H$am.
.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................
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•• XaamoO gH$mir emiobm OmVmZm gy¶© H$moUË`m {Xeobm CJdVmo  Vo 

g_mO {dkmZ

A§Va {eñVrMo 
àH$ën

nhm. EH$ OmJm {ZdS>m Am{U nyd}H$S>o nhm {OWo Pm‹S>o Im§~ 
qH$dm B_maV {MÝho$ åhUyZ H$m_ H$aVrb. Vw_À`m dhrV 
nwd}H$S>rb {j{VO aoImQy>Z nhm. nwT>rb EH$ dfm©gmR>r, 
àË`oH$ _{hÝ¶mÀ¶m gwédmVrbm, Ë`mM {R>H$mUr C^o amhÿZ 
{j{VO aoImQ>Zmda gy¶m©Mr pñWVr {MÝhm§H$sV H$am.  
_{hÝ`mÀ`m Zmdmgh Ë`mda Zmdo Úm. dfm©À`m eodQr  
Vw_À¶m aoImQ>ZmMo {díbofU H$am. gy`m}oX¶mÀ¶m pñWVr 
{d{eîQ> {XeoZo ~XbVmV. ho Vwåhmbm AmT>i‌bo H$m? Vwåhr CÎmam¶U Am{U X{jUm¶Z 
¶m§À¶mer Amnë¶m nyd©OmZr H$m` bjmV KoVbo hmoVo Vo AmoiIy eH$Vm H$m? (n¥ð> H«$_m§H$ 
181 darb EH$ nmD$b nwT>o ¶m Mm¡H$Q>rMm g§X^© ¿`m).

EH$ nmD$b nwT>o

Oa Vwåhr g_wÐmOdirb EImÚm {R>H$mUr ^oQ> {Xbr Va Vwåhmbm nmÊ¶mMr nmVir 
dmT>Vo Am{U H$_r hmoVo ho bjmV ¶oB©b. nmÊ`mÀ`m nmVirV dmT> hmoUo d nmVir H$_r 
hmoUo ¶mbm ^aVr AmohmoQ>r Ago åhUVmV. ^aVr AmohmoQ>r XoIrb {Z¶{_V nÕVrZo ¶oVo 
Oa EH$m {Xder {d{eîQ> doir H$_r qH$dm OmñV ^aVr-AmohmoQ>r hmoV Agob Va Xþgè¶m 
{Xder gw_mao 50 {_{ZQ>mZr AerM ̂ aVr-AmohmoQ>r ¶oB©b. Amåhmbm Agohr H$iob H$s M§Ð 
XoIrb XaamoO gw_mao 50 {_{ZQ>o C{eam CJdVmo. H$miOrnyd©H$ {ZarjUmdéZ Ago {XgyZ 
¶oVo H$s ̂ aVr-AmohmoQ>rMr nmVir M§ÐmMr pñWVr Am{U H$bm§er OwiÊ`mer g§~§YrV Amho.

Vw_À¶m {_ÌmZr {dMmaboë¶m àíZmda {MV§Z H$am Am{U 
Ë`m§Mr CÎmao XoÊ¶mMm à¶ËZ H$am.

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

‘bm dmQ>Vo...

nU Amåhmbm 
dmQ>bo hmoVo. H$Xm{MV...

Ag§ Zgmd§  
H$m...
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12{ZgJ© H$gm g‘Ýd¶mZo  
H$m¶© H$aVmo

How Nature Works in Harmony

Elephant Corridor

emoYm Am{U {dMma H$am

•• O§JbmMm èhmg d nmdgmÀ¶m nÕVrVrb ~Xbm‘wio hÎmr _mUgm§À`m eoVmV d JmdmV H$go ¶oD$ 
eH$VmV?

•• ñdV: bm XmQ> O§JbmVrb EH$m PmS>mÀ¶m énmV H$ënZm H$am. nmUr, gy¶©àH$me, BVa àmUr Am{U 
O§JbmVrb BVa KQ>H$m§er Vw‘Mo H$go g§~§Y AgVrb?

•• n¥Ïdr ‘mUgm§{edm¶ {Q>Hy$ eHo$b H$m? _mUgo n¥Ïdr{edm¶ OJy eH$Vrb H$m?

•• Oa XmoZ njr EH$mM ’$imgmR>r ñnYm© H$aV AgVrb, Va H$mbm§VamZo Ë¶m§À¶m OJÊ¶mÀ¶m nÕVrV 
H$gm ~Xb hmoD$ eH$Vmo.

•• ‘mZdr H¥$Vr‘wio Z¡g{J©H$ AmnÎmr {Z‘m©U hmoD$ eH$VmV H$m?

•• Vw‘Mo n«íZ {bhm.
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^maVmÀ¶m AZoH$ ̂ mJm§V, {deofV: Amo{S>em, PmaI§S>, npíM_ ~§Jmb, Amgm‘ Am{U N>ÎmrgJS> ¶m 
amÁ¶m§‘Ü¶o hÎmr AZoH$Xm eooVmV d JmdmV ¶oVmV. Ooìhm Ë¶m§À¶m Z¡g{J©H$ A{YdmgmV (O§JbmV) nmUr 
d AÞQ>§MmB© ^mgVo, Voìhm hÎmr eoOmaÀ¶m eoVm§‘Ü¶o qH$dm eoVrV AÞmÀ¶m emoYmV ¶oVmV. Ogo H$s 
D$g d Ho$ir ¶m‘wio {nH$m§Mo ZwH$gmZ hmoVo d H$Yr H$Yr ‘mUgm§Zm d KaJwVr àmÊ¶m§Zm BOm nmohmoMVo.

nmdgmÀ¶m Am{U Vmn‘mZmÀ¶m ~Xbm‘wio dZñnVtda n[aUm‘ hmoVmo. añVo Am{U B‘maVr 
~m§YÊ¶mgmR>r PmS>o VmoS>br OmVmV. Ë¶m‘wio O§Jb gwH$VmV Am{U àmÊ¶m§Mo Z¡g{J©H$ Ka (AmXrdmg) H$‘r 
hmoVmo. Ooìhm O§Jb àmÊ¶m§Zm AmYma XoD$ eH$V Zmhr, Voìhm àmUr ‘mZdr dñË¶m§‘Ü¶o àdoe H$aVmV. 
hÎmr O§JbmV amhÊ¶mg AZwHy$b AmhoV, na§Vw AMmZH$ hmoUmè¶m ~Xbm§‘wio Ë¶m§Mo OJUo AdKS> hmoVo 
dÝ¶Ord emókm§Zr XoemÀ¶m AZoH$ ^mJm§V gwa{jVnUo àmÊ¶m§À¶m hmbMmbrgmR>r dÝ¶Ord ‘m{J©H$m 
(corridors) AmoiIyZ Ë¶m§Mr Zm|X Ho$br Amho. ¶m ‘m{J©H$m§‘wio dÝ¶ àmÊ¶m§Zm ¶mo½¶ A{Ydmg {‘iVmo 
Am{U Vo EH$m ‘moR>çm O§Jb ^mJmVyZ Xþgè¶m àdoe H$aV AmhoV. ^mJmV ‘mZd dñË`m§‘Ü¶o g§Kf© Z 
hmoVm (_mZdr dgmhVter g§Kf© hmoÊ¶mnmgyZ Q>mH$bo OmVo.)

KQ>Zm§Mr hr gmIir XmI{dVo H$s {ZgJm©Vrb KQ>H$ {H$Vr OdiyZ EH$‘oH$m§er OmoS>bobo AmhoV. 
Aem nañna g§~§Ym§Mm ¶mo½¶ g‘O H$ê$Z KoÊ¶mgmR>r Amnë¶mbm Amnë¶m n¶m©daUmVrb KQ>H$m§Mm Aä¶mg 
H$amdm bmJVmo.

12.1 AmnU Amnë¶m AmOy~mOyMo AZw^d H$go KoVmo d g‘OVmo? 

Vwåhr {Okmgm B¶Îmm ghmdr àH$aU "gOrdmÀ¶m OJmVrb {d{dYVm' ¶m‘Ü¶o {eH$bmV H$s 
doJdoJù¶m A{Ydmgm§‘Ü¶o {d{dY àH$maMr PmS>o d àmUr AgVmV. A{Ydmg åhUOo OoWo EImXm gOrd 
amhVmo Vr OmJm Vr ’$ŠV PmS>mMr gmb hr Agy eH$Vo. dZñnVr Am{U àmUr EH$‘oH$m§er nañna 
XodmUKodmU R>odyZ AmOy~mOyÀ¶m n[apñWVrV {Q>Hy$U amhÊ¶mgmR>r ñdV:bm OwidyZ KoVmV.

Vwåhmbm gm§{JVbo Amho H$s Vw‘À¶m Odinmg XmoZ A{Ydmg emoYm d Ë¶mVrb gOrd d {ZOud 
KQ>H$ AmoiIm.

CnH«$‘ 12.1: Mbm nmhÿ¶m.

gyMZm : hm CnH«$‘ Amnë¶m {ejH$m§À¶m ‘mJ©Xe©ZmImbr JQ>mV H$am.
•• Amnë¶m AmOy~mOyMo XmoZ A{Ydmg emoYm.
•• ho Imbrbn¡H$s Hw$R>bohr Agy$ eH$VmV- Vio, S>~Ho$, O§Jb, eoV, qH$dm {demb dQ>d¥j, 

A§ã¶mMo PmS> qH$dm A§OramMo PmS, bKwqnnar B.
•• Ë¶m A{Ydmgm§‘Ü¶o Vwåhmbm {XgUmao gOrd d {ZOud KQ>H$ {bhm. 
•• Vw‘Mr {ZarjUo VŠVm 12.1 ‘Ü¶o Zm|Xdm.
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Vio O§Jb
gOrd KQ>H$ {ZOud KQ>H$ gOrd KQ>H$ {ZOud KQ>H$

‘mgo nmUr dZñnVr _mVr

JdV

d¥j

njr

VŠVm 12.1

CnH«$‘ 12.1 ‘YyZ Vwåhmbm `m XmoÝhr 

(a) Vio A{Ydmg ({ZdmgñWmZ)

Am.12.1 XmoZ àH$maMo A{Ydmg
(b) O§Jb A{Ydmg ({ZdmgñWmZ)

A{Ydmgm§‘Ü¶o H$m¶ g‘mZVm {XgVo? g‘mZVm 
Aer Amho H$s XmoÝhr {ZdmgñWmZm§V gOrd VgoM 
{ZOud KQ>H$ AgVmV. na§Vw Ë¶m XmoÝhr {R>H$mUr 
AgUmao gOrd doJdoJio AgVmV Am{U {ZOud 
KQ>H$hr doJio AgVmV. Vwåhr VŠVm 12.1 ‘Ü¶o 
Zm|X{dbobo gOrd KQ>H$$ O¡{dH$ KQ>H$ Am{U {ZOud 
KQ>H$ AO¡{dH$ KQ>H$ åhUyZ AmoiIbo OmVmV. 
H$Yr {dMma Ho$bm Amho H$m H$s H$m§hr OrdO§Vy 
O{‘Zrda H$m amhVmV Am{U H$m§hr nmÊ¶mV H$m 
amhVmV? àË¶oH$ Ordmbm OJÊ¶mgmR>r {d{eï> 
n[apñWVrMr (dmVmdaUmMr) JaO AgVo. ¶m 
H¥$VrVyZ(CnH«$‘mVyZ) Vwåhmbm g‘OVo H$s {d{dY 
{ZdmgñWmZo {d{dY àH$mÀ¶m OJÊ¶mÀ¶m AQ>r 
(JaOm) nwa[dVmV. CnH«$‘ 12.1 ‘Ü¶o Vwåhr 
‘mem§Zm Vù¶mMo O¡{dH$ KQ>H$ åhUyZ Zm|X{dbo 
Amho. _mgo Vù¶mV H$go OJVmV?

Vio$ Ë¶m§Zm AÞ àmUdm¶y, Amgam Am{U 
dmT>Ê¶mgmR>r OmJm nwa{dVo. Ordm§À¶m OJÊ¶mgmR>r Amdí¶H$ AgVo. ‘mgo Ë¶m§Mr O¡{dH$ JaO, Ogo H$s 
AÞ, bhmZ dZñnVr d àmÊ¶m§‘YyZ {‘i{dVmV Am{U AO¡{dH$ JaO, Ogo H$s àmUdm¶y, nmÊ¶mVyZ 
KoVmV. BVa gOrdhr Vù¶mV amhVmV, Ogo H$s ~oSy>H$ H$mgd, gmn, nmUgm, nmU‘mí¶m (Dragonflies), 
S>mg, JmoJbJm¶ Am{U ~XH$ Ë¶mMà‘mUo e¡dmi, S>m¶Q>åg, ~XH$JdV (duckweeds), H$‘i ¶m§gma»¶m 
dZñnVrhr AmT>iVmV. Vo gd© nañnam§er VgoM Ë¶m§À¶m g^modVmbÀ¶m {ZOr©d KQ>H$m§er XodmUKodmU 
H$ê$Z Amnbo OrdZ OJVmV Am{U ^a^amQ> H$aVmV.
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àË¶oH$ A{YdmgmMo ñdV…Mo O¡{dH$ KQ>H$ Am{U ^m¡{VH$ n[apñWVr AgVo, hdm gy¶©àH$me, nmUr 
Vmn‘mZ Am{U ‘mVr. EH$mM A{YdmgmV amhUmaoo doJdoJio gOrd doJdoJù¶m nÜXVrZo g§gmYZm§Mm 
Cn¶moJ H$aVmV. CXmhaUmW©, O§Jb {Xdgm CîU Am{U amÌr W§S> Agy eH$Vo. amÌr ~mhoa ¶oUmam gmn 
Am{U {Xdgm g{H«$¶ AgUmam C§Xra, XmoKohr EH$mM A{YdmgmV amhVmV. nU Vo doJdoJù¶m n[apñWVtZm 
gm‘moao OmVmV. ¶mVyZ Amnë¶mbm {XgVo H$s EH$mM A{YdmgmV amhUmao gOrd nañnamV g‘Ýd¶ gmYyZ 
H$go OJVmV. {ZgJm©V H$moU H$moU EH$Ì amhVmV?

Vwåhr CnH«$‘ 12.1 ‘Ü¶o Vbmdm_Yrb ‘mgo nm{hbo AmhoV. Vwåhmbm ’$ŠV EH$M ‘mgm {Xgbm 
H$m? H$Xm{MV Vwåhr Ë¶mM àH$maMo AZoH$ ‘mgo EH$Ì amhVmZm nm{hbo AgVrb Ë¶m {d{eï> àH$maÀ¶m 
_mem§À`m JQ>mbm Ë¶m ‘mem§Mr bmoH$g§»¶m (Population) Ago åhUVmV. VbmdmÀ¶m A{YdmgmV Ë¶m 
{d{eï> _mem§Mr bmoH$g§»¶m AgVo. AemàH$mao AmnU EImÚm A{YdmgmV {d{dY àH$maÀ¶m gOrdm§À¶m 
bmoH$g§»¶oMo {Z[ajU Am{U Zm|X H$ê$ eH$Vmo.

CnH«$‘ 12.2: Mbm AmnU Zm|X H$ê$¶m

AmnU EImÚm {d{eï> àH$maÀ¶m dZñnVr qH$dm àmÊ¶m§Mr bmoH$g§»¶m EImÚm R>am{dH$ {R>H$mUr 
d R>am{dH$$ doiobm ‘moOyZ g‘Oy eH$Vmo.

•• {dÚmÏ¶mªZm Mma Vo nmM JQ>m§‘Ü¶o {d^mJm.

•• àË¶oH$ JQ> XmoZ gOrdm§Mr AmoiI H$ê$ eH$Vmo dZñnVr qH$dm àmUr. 

•• Amnë¶m emioÀ¶m ~mJoV 1‘r.1‘r. joÌ’$i {MÝhm§H$sV H$am.

•• Ë¶m joÌmVrb gOrd AmoiIyZ Ë¶m§Mr g§»¶m ‘moOm.

•• àË¶oH$ JQ>mZo Zm|X[dbobr g§»¶m VŠVm 12.2 ‘Ü¶o {bhm. 

•• gd© JQ>m§H$S>rb ‘m{hVr EH$Ì H$am.

gOrdm§Mo Zmd bmoH$g§»¶m (àË¶oH$ gOrdm§Mr g§»¶m)

dZñnVr 1:	 20

dZñnVr 2:	 05

àmUr 1:	

àmUr 1:	

VŠVm 12.2: R>am{dH$ {R>H$mUr d R>am{dH$$ doiobm {d{eï> gOrdm§Mr g§»¶m
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{Xboë¶m CXmhaUmV 11 ‘r2. joÌmV 20  dZñnVtMr Am{U ’$ŠV 5  dZñnVtMr 
bmoH$g§»¶m Amho. H¥$Vr 12.2 ‘YyZ AmnU g‘Oy eH$Vmo H$s bmoH$g§»¶m åhUOo EH$m A{Ydmgm‘Ü¶o EH$m 
{d{eï> H$mimV amhUmè¶m EH$mM àH$maÀ¶m gOrdm§Mm JQ>.

EH$m A{Ydmgm‘Ü¶o ’$ŠV$ EH$mM àH$maMm, gOrd amhÿ eH$Vmo H$m? Oa Vgo Pmbo Va H$m¶ KSy> 
eHo$b? Oa gd© gOrd gmaIoM AgVrb Va Ë¶m§Mr JaOhr gmaIrM Agob AÞ, nmUr, OmJm, BË¶mXr. 
¶m‘wio ñnYm© dmT>ob Am{U g§gmYZm§Mr Q>§MmB© {Z‘m©U hmoB©b. Vwåhmbm AOyZ H$m¶ KSy> eH$Vo Ago dmQ>Vo?

CnH«$‘ 12.1 Am{U 12.2 ‘Ü¶o Vwåhr nm{hbo H$s doJdoJù¶m àH$maMo gOrd EH$mM A{YdmgmV EH$Ì 
amhVmV, g‘wXm` åhUOo EH$m A{YdmgmV amhUmè¶m doJdoJù¶m bmoH$g§»¶m§Mm g‘yh, EH$m A{YdmgmVrb 
O¡{dH$ KQ>H$ åhUOo dZñnVr, àmUr d gyú‘Ord ho {‘iyZ g‘wXm¶ V¶ma H$aVmV. ho gOrd EH$‘oH$m§er 
g§nH©$ R>odVmV Am{U nañnam§da Adb§~yZ AgVmV.

H$Yr EoH$bo Amho H$m....

Vwåhr Vw‘À¶m Amgnmg C‘bUmar VoOñdr a§Jm§Mr ’w$bo Z¸$sM nm{hbr AgVrb. 
H$Yr Vwåhr Ë¶m§À¶m ^mJm§H$S>o ~maH$mB©Zo bj {Xbo Amho H$m? EImÚm ’w$bmMm XoR>, 
{hadQ> nmZmgmaIr g§aMZm (g§Xb)/sepals) a§Jr~oa§Jr nmH$ù¶m Am{U XmoZ àOZZ 
^mJ AgVmV. {H$§OëH$ (‘mXr ^mJ) Ho$gaXb (Za ^mJ) 
Ho$gaXb ’w$Q>bo H$s Ë¶mVyZ {ndiga YwirgmaIm nXmW© ~mhoa 
nS>Vmo. hm åhUOoM namJH$U dmam, nmUr, H$sQ>H$, dQ>dmKio 
Am{U njr ¶m§À¶m ‘XVrZo Ho$gaXbmVyZ namJH$U qH$OëH$mn¶ªV 
nmohmoMVmV. ¶m à{H«$¶obm namJr^dZ åhUVmV (Am. 12.2) 
hr à{H«$¶m ’$io d {~¶m V¶ma hmoÊ¶mgmR>r AË¶mdí¶H$ Amho. Am.12.2 {H$Q>H$mÛmao 

namJr^dZ

12.3 àË¶oH$ gOrdmMm g‘wXm¶m‘Ü¶o gh^mJ ‘hÎdmMm AgVmo H$m? 

•• Mbm g‘wXm¶m‘Yrb doJdoJù¶m gOrdm§Mr ^y{‘H$m H$m¶ AgVo Vo g‘OyZ KoD$¶m.

CnH«$‘ 12.3 dmMy ¶m.

•• g§emoYH$m§Zr EH$ Aä¶mg Ho$bm H$s Vbmdm‘Ü¶o Agboë¶m ‘mem§À`m AmOy~mOyÀ¶m dZñnVtÀ¶m 
~r¶m§À¶m {Z{‘©Vrda H$gm n[aUm‘ hmoVmo `mMo Ë¶mZr {Z[ajU Ho$bo.
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Am. 12.3 Vbmd A ‘mgo Agbobm Am{U Vbmd B ‘mgo Zgbobm.

Vio / Vbmd-A Vio / Vbmd-B

•• XmoZ Vbmd - Vbmd A ‘Ü¶o ‘mgo hmoVo d AmOy~mOybm nwîH$i \w$bPmS>o hmoVr. Vbmd B 
_Ü`o _mgo ZìhVo Am{U \w$bPmS>ohr ’$ma H$‘r hmoVr. ¶m {ZarjUm§‘mJo H$m§hr H$maU Amho 
H$m? Ë`mMm {dMma H$am. VwbZm H$am.

•• XmoÝhr Vbmdm§‘Ü¶o Aù¶m S´>°JZâbm¶ 
‘Y‘mem/’w$bnmIao ¶m§À¶m‘Ü¶o H$mhr 
g§~§Y {XgVmo H$m? AmnU Ago {ZarjU 
Ho$bo H$s Vbmd A (Á¶mV ‘mgoo hmoVo) 
‘Ü¶o S´°>JZâbm`Mr g§»¶m Vbmd B 
(Á¶mV ‘mgo ZìhVo) ¶mnojm H$‘r hmoVr. 
H$m?

•• ‘mgo S´>°JZâbm¶À¶m Aù¶m ImVmV. 
Ë¶m‘wio ‘mgo Agboë¶m Vbmdm§‘Ü¶o 
S°>JZâbm` H$‘r AgVmV S´>JZâbm¶ H$‘r 
Agë¶m‘wio Ë¶m§À¶mda CnOr{dH$m H$aUmao 
BVa H$sQ>H$ Ogo ‘Y‘mem, ’w$bnmIao 
^w§Jo B>. ¶m§Mr g§»¶m OmñV AmT>iVo. ho 
H$sQ>H$ namJr^dZ H$aVmV. Vo OdiÀ¶m 
^mJmVyZ namJH$U EH$m ’w$bmdê$Z Xþgè¶m 
’w$bmda ZoVmV. Ë¶m‘wio ’w$bPmS>m§Zm {~¶m§Mr {Z{‘©Vr OmñV à‘mUmV hmoVo.

•• åhUyZ ‘mgo Agboë¶m VbmdmOdirb ’w$bPmS>o, ‘mgo{da{hV VbmdmOdirb PmS>m§À¶m 
VwbZoV A{YH$ ~r¶m V¶ma H$aVmV.

Am. 12.4 : ‘mgo Obme¶m^modVr d AmV 
Agboë¶m dZñnVrda AàË¶j n[aUm‘ KS>{dVmV. 

R>iH$ (bmb) ~mU WoQ> n[aUm‘ XmI[dVmV.  
d VwQ>H$ ~mU AàË¶j n[aUm‘ XmI[dVmV.

++

+

+

–

–

–

S´>°JZâbm`

S´>°JZâbm`Mr 
Air

\w$bPmS> _Y_mer
(go§Q>Om°Ýg dm°Q>©)

_mgm
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•• ho AÜ¶¶Z H$m¶ XmI{dVo? VbmdmVrb ‘mem§À¶m bmoH$g§»¶oMm AmgnmgÀ¶m PmS>m§‘Ü¶o 
hmoUmè¶m ~r¶m§À¶m {Z{‘©Vrda H$gm n[aUm‘ hmoVmo?

•• ho AÜ¶¶Z XmI{dVo H$s O¡{dH$ KQ>H$ (‘mgo, S>´>°JZâbm¶, namJr^dZ H$aUmao H$sQ>H$, 
dZñnVr) Am{U AO¡{dH$ KQ>H$ (Vmn^mi, nmUr, nmofH$VËdo) ho EH$‘oH$m§er nañnam{H«$`m 
nañnag§dmX/H$aVmV Am{U EH$‘oH$m§da n[aUm‘ KS{dVmV (Am. 12.4) Ë¶mMà‘mUo, 
‘mZdm§À¶m A{V ‘mgo_mar_wio ¶m g§VwbZmV ~Xb hmoD$ eH$Vmo. Vw‘À¶m ‘Vo, ¶m‘wio Ë¶m 
A{YdmgmVrb gOrd d {ZOr©d KQ>H$m§da H$m¶ n[aUm‘ hmoD$ eH$Vmo?

12.4 gOrd Am{U Ë¶m§À¶m AmOy~mOyÀ¶m doJdoJù¶m àH$maÀ¶m  
nañna{H«$¶m H$moUË¶m?

{Okmgm B¶Îmm gmVdr‘Ü¶o Vwåhr {eH$bmV H$s dZñnVr d àmUr ¶m§À¶m dmT>rgmR>r hdm, nmUr, 
_mVr Am{U gy¶©àH$memMr JaO AgVo. gOrd gOrdm§À¶m dJm©Vrb gd© OrdO§Vy Ë¶m§À¶m OJÊ¶mgmR>r 
{ZOr©d KQ>H$m§da Adb§~yZ AgVmV. dZñnVr Am{U àmUr ídgZ AÞ Am{U àOZZmgmR>r EH$‘oH$m§da 
Adb§~yZ AgVmV. ¶m nañnam{H«$¶m XmoZ àH$maÀ¶m AgVmV. 1 gOrd Am{U gOrd ¶m§À¶m‘Yrb 
nañna{H«$¶m 2. gOrd Am{U {ZOud ¶m§À¶m‘Yrb nañna{H«$¶m ho XmoÝhr KQ>H$ gOrd Am{U {ZOud 
H$moUË¶mhr A{YdmgmV OJÊ¶mgmR>r ‘hËdmMo AgVmV.

AmH¥$Vr 12.5 H$S>o nhm Am{U AmVmn¶©VÀ¶m Vw‘À¶m 

AmH¥$Vr : 12.5 O¡{dH$ Am{U 
AO¡{dH$ nañna{H«$¶m

Aä`mgmÀ`m AmYmao O¡{dH$ KQ>H$m§‘Yrb VgoM Am{U 
AO¡{dH$ KQ>H$m§‘Yrb nañnag§~§Y emoYÊ`mMm à¶ËZ 
H$am.

H¥$Vr/CnH«$‘ 12.4 AmoiIy¶m Am{U g§~§Y 
emoYy`m {Xboë¶m {ZH$fmda AmYm[aV AmH¥$Vr 12.5 
‘Yrb O¡{dH$ Am{U AO¡{dH$ KQ>H$m§‘Yrb nañnag§~§Y 
AmoiIm Am{U dU©Z H$am.

O¡{dH$ Am{U AO¡{dH$ KQ>H$m§‘Yrb nañnag§~§Y 
ho nmofU, ídgZ Am{U àOZZ ¶m§gma»¶m O¡{dH$ 
à{H«$¶m§da n[aUm‘ H$ê$ eH$VmV.
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{ZH$f 2
XmoZ AO¡{dH$ KQ>H$m§‘Yrb nañnag§~§Y ho A{YdmgmÀ¶m ̂ m¡{VH$ d¡{eîQ>çm§da n[aUm‘ H$ê$ eH$VmV.

{ZH$f 3
O¡{dH$ KQ>H$m§‘Yrb nañnag§~§Y, g§gmYZm§À¶m CnbãYVoda à^md Q>mHy$ eH$VmV Á¶m§Mr Amdí¶H$Vm 

nmofU, ídgZ Am{U àOZZ ¶mgma»¶m OrdZ à{H«$¶m§gmR>r AgVo.
•• Vw‘À¶m {ZarjUm§Mm g§~§Y Vw‘À¶m AÜ``Zmer OmoS>m.
•• VŠVm 12.3 ‘Yrb ¶mo½¶ {R>H$mUr Vw‘Mr {ZarjUo Zm|Xdm Vw‘À¶m ‘m{hVrgmR>r VŠVm 12.3 

‘Ü¶o H$mhr CXmhaUo {Xbr AmhoV.

{ZH$f 1: O¡{dH$ Am{U 
AO¡{dH$ KQ>H$m§‘Yrb 

nañnag§~§Y

{ZH$f 2: XmoZ AO¡{dH$ 
KQ>H$m§‘Yrb nañnag§~§Y

{ZH$f 3 : O¡{dH$ KQ>H$m§‘Yrb 
nañnag§~Y

Jm§Sw>io Amobga ‘mVrV 
amhVmV.

{XdgmMo Vmn‘mZ VoOñdr 
(àIa) gy¶©àH$mem‘wio OmñV 
AgVo

~oS>ÿ>H$ H$sQ>H$ ImVmo.

Vù¶mV AZoH$ gyú_Ord 
CnpñWV AgVmV. 

gy¶©àH$mem‘wio nmÊ¶mMo 
~mînr^dZ ObX hmoVo. 

nmÊ¶mVrb gmn _mgo ImVmo.

‘mgm nmÊ¶mV A§S>r KmbVmo. dmam hiyhiy dmhVmo Am{U 
nmÊ¶mÀ¶m n¥ð>^mJmda hbŠ¶m 
bmQ>m {Z‘m©U hmoVmV.

~oSy>H$ Am{U ‘mgo bhmZ 
H$sQ²>>H$m§À¶m Aù¶m§gmR>r ñnYm©  
H$ê$ eH$VmV.

Vù¶mOdirb ‘mVr Amobga 
AgVo

‘mgm BVa _mem§nmgyZ qH$dm 
~oS>H$m§nmgyZ g§ajUmgmR>r 
PmS>mPwS>nm§À¶m Odi nmÊ¶mV  
A§S>r KmbVmo.

VŠVm : A{YdmgmVrb O¡{dH$ Am{U AO¡{dH$ KQ>H$m§‘Yrb nañnag§~Y

	
   	 H¥$Vr/CnH«$‘ 12.4 ‘Ü¶o Vwåhr A{YdmgmVrb doJdoJù¶m àH$maMo nañnag§~§Y g‘OyZ KoVbo, 
¶mdê$Z Vwåhr Agm {ZîH$f© H$mTy> eH$Vm H$s O¡{dH$ KQ>H$ (dZñnVr, àmUr Am{U gyú‘Ord) Am{U 
AO¡{dH$ KQ>H$ (hdm, nmUr, ‘mVr, gy`©àH$me Am{U Vmn‘mZ) ho EH$‘oH$m§er nañnag§dmX gmYVmV 
Am{U n[ag§ñWm (Ecosystem) V¶ma H$aVmV. EH$m n[ag§ñWoVrb gOrd AO¡{dH$ KQ>H$m§er AÞ, 
{Zdmam Am{U g§ajUmgmR>r nañnag§dmX gmYVmV. {d{dY g‘wXm¶ Am{U gOrd n[ag§ñWoVrb O¡{dH$ 
KQ>H$m§gh nañna XodmUKodmU H$aVmV. {ZgJm©V XmoZ à‘wI n[ag§ñWm AmT>iVmV. Obr¶n[ag§ñWm Am{U 
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ŷn[ag§ñWm. Obr¶ n[ag§ñWo‘Ü¶o Vbmd, ZÚm Am{U gamodao ¶m§Mm g‘mdoe hmoVmo. Va ̂ y n[ag§ñWo‘Ü¶o O§Jb 
eoV Am{U AJXr ‘moR>r PmS>o Ogo H$s dQ>d¥j, Am§~m qH$dm qnni `m§Mm g_mdoe hmoVmo. åhUyZM n[ag§ñWm 
AmH$mamZo _moR>çm qH$dm bhmZ Agy eH$VmV Am{U H$m§hr doim EH$‘oH$m§‘Ü¶o AmÀN>m{XV (overlapping) 
XoIrb AgVmV. Vwåhr AmH¥$Vr 12.6 ‘Yrb EH$‘oH$m§da AmÀN>m{XV n[ag§ñWm AmoiIy eH$Vm H$m?

AmH¥$Vr 12.6 ‘Ü¶o {d{dY ̂ yn[ag§ñWm Am{U Obr¶ n[ag§ñWm§‘Yrb AmÀN>mXZ XmI{dbo Amho. ¶m 
AmH¥$Vr_Ü`o Vwåhr EH$ bhmZ ZXr (Obr¶ n[ag§ñWm) nmhÿ eH$Vm, Or nd©V, O§Jb, JdVmi àXoe 
Am{U eoVr ¶m§gma»¶m ^yn[ag§ñWm§er OmoS>bobr Amho. eoVr hr EH$ ‘mZd-{Z{‘©V n[ag§ñWm Amho. ¶m 
gd© n[ag§ñWm EH$‘oH$m§er nañna g§~§Y gmYVmV Am{U EH$m R>am{dH$ q~Xÿda EH$Ì ¶oVmV.

CnH«$‘ 12.4 ‘Ü¶o AmnU n[ag§ñWoVrb KQ>H$m§Mo ‘hËd Am{U Ë¶m§À¶mVrb nañnag§~§Y nm{hbo. 
CXmhaUmW©, gy¶©àH$me, H$m~©ZS>m¶Am°ŠgmB©S> Am{U nmUr ho dZñnVt‘Ü¶o AÞ V¶ma H$aÊ¶mgmR>r 
(AWm©V àH$meg§íboofUmgmR>r) AË¶mdí¶H$ AmhoV. ‘mVr dZñnVr§À¶m dmT>rgmR>r 
gd© gOrdm§À¶m ídgZmgmR>r Amdí¶H$ Amho. ¶mdê$Z {XgyZ ¶oVo H$s O¡{dH$ 
KQ>H$, AO¡{dH$ KQ>H$m§da Adb§~yZ AgVmV. VgoM, AO¡{dH$ KQ>H$ XoIrb 
O¡{dH$ KQ>H$m§da Adb§~yZ AgVmV CXmhaUmW©, àH$meg§íbofUmXaå`mZ dZñnVr 
àmUdm¶y (Am°ŠgrOZ) gmoS>VmV, ‘wio ‘mVrbm Yê$Z R>odVmV Am{U ‘mVrMr Yyn 
Q>miVmV. VgoM dZñnVr _mVrVrb AmÐ©Vm {Q>H$dyZ R>odVmV Am{U dmVmdaU 
W§S> R>odÊ`mg _XV H$aVmV. 

Vwåhr Vw‘À¶m AmOy~mOyÀ¶m H$moUË¶mhr n[ag§ñWoMr AmoiI H$ê$Z {VMm 
Aä¶mg H$ê$ eH$Vm Am{U O¡{dH$ d AO¡{dH$ KQ>H$m§‘Yrb {d{dY àH$maMo nañna 
g§~§Y {ZarjU H$ê$ eH$Vm. O¡{dH$ nañnag§~§Ym§Mo AÜ¶`Z H$aVmZm, gOrd 
AÞmgmR>r EH$‘oH$m§da H$go Adb§~yZ AgVmV ho bjmV ¿¶m. 

CnH«$‘ 12.5: dJuH$aU H$ê$ `m.

•• AmH¥$Vr 12.7 nhm, Á¶m‘Ü¶o O§Jb n[ag§ñWoMo {MÌU Amho. AmH¥$Vr 
H$miOrnyd©H$ Aä¶mgm Am{U VŠVm 12.4 ‘Ü¶o {Xbobo gOrd AmoiIm.

•• B§Q>aZoQ>Mm qH$dm emioÀ¶m J«§Wmb¶mMm dmna H$ê$Z ¶m gOrdm§Mm 
Amhma emoYm.

•• VŠVm 12.4 ‘Ü¶o Vw‘Mr {ZarjUo Zm|Xdm Am{U gOrd ’$ŠV 
dZñnVtda, ’$ŠV àmÊ¶m§da qH$dm XmoÝhrda CnOr{dH$m H$aVmo H$m 
Vo AmoiIm.

Am. 12.7 : d¡`{ŠVH$ 
nmgyZ n[ag§ñWon`©V

g_wXm`

bmoH$g§»`m

n[ag§ñWm

ì`ŠVr
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gOrdmMo Zmd àH$meg§íbofU 
H$aVmo H$m?

dZñnVr Am{U 
dZñnVrOÝ¶ 
nXmWm©da 

CnOr{dH$m H$aVmo 
H$m?

’$ŠV$ 
àmÊ¶m§da 

CnOr{dH$m 
H$aVmo

dZñnVr d àmUr 
XmoÝhrda  

CnOr{dH$m 

H$aVmo H$m?

h[aU Zmhr JdV Am{U 
dZñnVrMr nmZo Zmhr \$ŠV dZñnVr

KmoS>m

{JYmS>

~§Jmb bm§S>Jm

{eH«$m njr 

Ima

C§Xra

~waer (Ami§~r)

PmS> hmo`

VŠVm 12.4: {d{dY gOrdm§À¶m AmhmamÀ¶m gd¶r

dZñnVtZm AÞ H$go {‘iVo? Vwåhmbm ‘mhrV AmhoM H$s, dZñnVr 

Am.12.8 AÞ gmIir

ñdV:Mo AÞ àH$meg§íbofU à{H«$¶oZo V¶ma H$aVmV Ë¶m‘wio Ë¶m§Zm CËnmXH$ 
qH$dm ñd¶§nmofr Autotrophs (Auto-ñd¶§+ troph - AÞ) åhUVmV.

Á¶m gOrdm§Zm ñdV:Mo AÞ V¶ma H$aVm ¶oV Zmhr Am{U Oo BVa 
gOrdm§da AÞmgmR>r Adb§~yZ AgVmV Ë¶m§Zm Cn^moŠVm (Hetero- BVa + 
troph - AÞ) Ago åhUVmV. VŠVm 12.4 ‘YyZ nanmofr gOrdm§Mr Zmdo {bhm.

\$ŠV dZñnVtda CnOr{dH$m H$aUmè¶m gOrdm§Zm emH$mhmar åhUVmV 
Ogo H$s harU Am{U ggm.

’$ŠV àmÊ¶m§da CnOr{dH$m H$aUmè¶m gOrdm§Zm ‘m§gmhmar åhUVmV, 
Ogo H$s {~~Q>çm.

dZñnVr Am{U àmUr XmoÝhr ImV AgUmè`m gOrdm§Zm {_lhmar åhUVmV, Ogo H$s H$mdim, 
H$moëhm Am{U C§Xra.
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12.5 H$moU H$moUmbm ImVmo?
	

CnH«$‘ 12.5 ‘Ü¶o AmnU gOrdm§‘Yrb Amhma gmIirVrb g§~§Ym{df¶r 
{eH$bmo. AmnU gOrdm§‘Yrb AÞgmIirMo g§~§Y {Xboë`m n[ag§ñWo‘Ü¶o H$go OmoSy> 
eH$Vmo?

CnH«$‘ 12.6: Mbm AmnU nU g§~§Y OmoSy>¶m.

••  CXmhaU åhUyZ JdVmi n[ag§ñWoMm {dMma H$am. 
•• Ago g‘Oy H$s, JdVmi n[ag§ñWoV nwT>rb gOrd AmT>iVmV JdV, 

~oSy>H$, ggm, H$moëhm, Q>moi, gmn Am{U Jê$S>.
•• AmH¥$Vr 12.8 ‘Ü¶o H$m§hr gOrdm§‘Yrb H$moU H$moUmbm ImVmo ¶mMo ZmVo 

XmIdbo Amho.
•• am{hboë`m gOrdm§gmR>r ImÊ¶mÀ¶m g§~§YmZo AmH¥$Vr V¶ma H$am.  

Ë¶mgmR>r ~mU dmnam, Ogo H$s AmH¥$Vr 12.8 ‘Ü¶o XmIdbo Amho.

AmH¥$Vr 12.8 ‘Ü¶o Vwåhr nmhÿ eH$Vm H$s JdVmbm ggm ImVmoo gembm 
H$moëhm ImVmo, ho EH$ AÞgmIirMo CXmhaU Amho. JdVmi n[ag§ñWoVrb JdVmb 
n[ag§ñWoV Xþgar AÞgmIir XoIrb Agy$ eH$Vo. ¶m CnH«$‘mV {Xboë¶m gOrdm§gmR>r 
AmUIr EH$ AÞgmIir Imbrbà‘mUo XmIdVm `oB©b.

 JdV → S>moi → ~oSy>H$ → gmn → Jê$S.
gOrdm§_Yrb ImÊ`m-{nÊ`mÀ`m ZmË¶m§Zm O¡{dH$ KQ>H$m§‘Yrb nañnag§~§Y åhUVmV. ho ZmVo 

AÞgmIirÀ¶m ñdê$nmV XmIdbo OmD$ eH$Vo AÞgmIir åhUOo H$moU H$moUmbm ImVmo ho Xe©{dUmar 
gOrdm§À¶m ‘m{bHo$Vrb gmYr e¥§Ibm (gmIir) hmo¶ Aem AÞgmIirMo EH$ CXmhaU AmH¥$Vr 12.9 
‘Ü¶o {Xbobo Amho.

CnH«$‘ 12.7: Mbm AmnU AmH¥$Vr H$mTy>¶m.

AmH¥$Vr 12.10(a) ho ~mOarMo eoV X>em©{dVo Á¶m‘Ü¶o C§Xra Am{U Jê$S> AmhoV.

•• AmH¥$Vr 12.10(a) ‘Ü¶o àË¶oH$ àH$maÀ¶m gOrdm§Mr g§»¶m ‘moOm.

•• Ë¶m g§»¶m§Mm EH$ VŠVm V¶ma H$am Am{U àË¶oH$ gOrdmg‘moa Vr g§»¶m {bhm.

•• Ë¶m g§»¶m MT>Ë¶m H«$‘mZo {bhm. Á¶m gOrdm§Mr g§»¶m gdm©V OmñV Amho Ë¶m§Zm Imbr R>odm, 
Am{U Á`m gOrdm§Mr g§»`m gdm©V H$_r Amho Ë`m§Zm da R>odm.

Am: 12.10(a) {nH$mÀ¶m 
eoVmVrb ~mOar, C§Xra 

Am{U Jê$S> ¶m§Mr 
AÞgmIir
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•• C§Xra, ~mOar V¥UYmÝ` {nH$ Am{U Jê$S> ̀ m§Zm AmH¥$Vr

Am: 12.10(a) {nH$mÀ¶m eoVmVrb ~mOar, C§Xra Am{U 
Jê$S> ¶m§Mr AÞgmIrb

12.10(b) _Ü`o `mo½` {R>H$mUr R>odm.

•• Vwåhmbm H$moUVr AmH¥$Vr, {_iVo? Vr {nam°{_
S>gmaIo {XgVo H$m? AmH¥$Vr 12.10(b) _Yrb  
{nam°{_S> nyU© H$am.

Am: 12.10(b)

 àË¶oH$ gOrdmbm AÞgmIir‘Ü¶o 
EH$ {d{eï> ñWmZ AgVo, Ë¶mbm 
nmofU nmVir åhUVmV (trophic 
level) trophe hm J«rH$ eãX Amho ¶mMm AW© AÞ Agm Amho. 

•• CËnmXH$ Ogo H$s {haì¶m dZñnVr, ¶m n{hë¶m nmofU nmVirda AgVmV.

•• emH$mhmar àmUr (CXm. ggm Am{U h[aU) Xþgè¶m nmVirda                             
                   AgVmV.

•• bhmZ ‘m§gmhmar àmUr (CXm. ~oSy>H$) {Vgè¶m nmVirda AgVmV.

•• ‘moR>o ‘m§gmhmar àmUr (CXm. dmK qH$dm {JYmS>o) nwT>rb nmVirda AgVmV.

CnH«$‘ 12.8: Mbm AmoiIyy¶m Am{U OmoSy>`m

•• AmH¥$Vr 12.11 nhm. 	
•• AmH¥$VrH$S>o nhm Am{U H$moU 

H$moUmbm ImVmo ¶mdê$Z am{hbobo 
AmUIr ~mU XmIdm.

•• {H$Vr BVa gOrd EH$mM gOrdmer 
AÞgmgmIirÀ¶m ‘mÜ¶‘mVyZ 
OmoS>bo OmD$ eH$VmV?

AmH ¥ $Vr 12.11 H$S > o  nhm Am{U 
n[ag§ñWo‘Yrb doJdoJù¶m AÞgmIù¶m§‘Yrb 
g§~§YmMo {ZarjU H$am. ¶m AÞgmIù¶m 
EH$‘oH$m§er OmoS>boë¶m AmhoV H$m? àË¶oH$ gOrd 
XmoZ qH$dm A{YH$ àH$maÀ¶m gOrdm§H$Sy>Z Im„o 
OmD$ eH$VmV. åhUyZM, H$moUË¶mhr n[ag§ñWoV 
AÞgmIù¶m EH$‘oH$m§er OmoS>ë¶m Joë¶m‘wio Ë¶m 
EH$ Omio V¶ma H$aVmV. Á¶mbm AÞOmio Ago 
åhUVmV. Am. 12.11: AÞ Omio

 JdV

Q>moi

njr

~oS>ÿH$

gmn
~{har ggmUm    

H$moëhm

ggm
C§Xra

Kw~S
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Vwåhmbm ‘m{hV Amho H$s gOrd dmT>VmV, AZoH$ H$m¶o© H$aVmV, {dH${gV hmoVmV Am{U _aVmV. 
Amnë¶m OrdZMH«$m‘Ü¶o gOrd Iyn à‘mUmV H$Mam {Z‘m©U H$aVmV. Á¶m‘Ü¶o ‘¥V nXmW© Am{U AÞmMm 
H$Mam ¶m§Mm g‘mdoe AgVmo. 

12.6 {ZgJm©V {Z‘m©U hmoUmè¶m H$Mè`mMo H$m¶ hmoVo?

nmdgmù¶mV Vwåhr ‘¥V PmS>m§da qH$dm dZñnVtda CJdUmè¶m N>mooQ>çm N>Ìrgma»¶m (^yN>Ì) 
aMZm  (‘eê$‘) nm{hë¶m AgVrb (Am.12.12) ho H$dH$ (Fungi) ¶m àH$mamVrb gOrd AmhoV Oo 
‘¥V gOrd (go§Ðr¶) nXmWm©da dmT>VmV. OrdmUy Am{U H$dH$ ¶m§gmaIo gyú‘Ord _¥V dZñnVr Am{U 
àmÊ¶m§‘Yrb g§¶wŠV nXmW© {dKQ>rV H$ê$Z Ë¶m§Mo gmÜ¶m ñdê$nmV ê$nm§Va H$aVmV. ¶m à{H«$¶o‘wio ho 
nXmW© nwÝhm {ZgJm©V naV OmVmV.

AmH¥$Vr 12.12 : _¥V g|{Ð` nXmWm©da  
dmT>bobr Ami§~r

‘mVrbm Amdí¶H$ nmofH$ KQ>H$ {‘idyZ XoÊ¶mV ‘XV H$aUmao gyú‘ H$sQ>H$-Ogo ̂ w§Jo Am{U _mí¶m 

àmÊ¶m§À¶m {dð>oda (Ogo hÎmrMo eoU) ¶mda XoIrb AmT>iVmV, H$maU ho nXmW© {dKQ>Z H$ê$Z Am{U 

nmofH$ VËdo nwÝhm n¶m©daUmV naV nmR>{dÊ¶mg ‘XV H$aVmV. ¶m à{H«$¶og {dKQ>Z åhUVmV Am{U 

hr à{H«$¶m H$aUmè¶m gOrdm§Zm {dKQ>H$ {H$§dm g°àmoQ´>moßg (Saprotrophs) Ago åhUVmV (g°°àmo åhUOo 

Hw$Obobo Am{U Q´>moßg åhUOo AÞ) dZñnVtÀ¶m dmT>rgmR>r bmJUmao nmofH$ VËd ‘mVr‘YyZ {‘iVmV 

Am{U ‘mVrVrb ~aoMgo nmofH$ KQ>H$ ho {dKQ>Z à{H«$¶oVrb nXmWm©‘YyZ ¶oVmV. åhUyZM, {dKQ>H$ 

nwZdm©na à{H«$¶oV ‘hËdmMr ̂ y{‘H$m ~Om{dVmV. {ZgJm©V H$mhrM dm¶m OmV Zmhr - àË¶oH$ Jmoï> nwÝhm 

dmnabr OmVo. Ia§M, {ZgJ© H$mhr Var dm¶m Kmb[dVmo H$m?
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ho EoH$bV H$m...
^maV hm {d{dY A{Ydmg Am{U F$Vy Agbobm Xoe Amho. AZoH$ ñWbm§V[aV njr 

hOmamo ‘¡bm§Mm àdmg H$ê$Z OJmÀ¶m {d{dY ^mJm§VyZ ^maVmV ¶oVmV, H$R>rU (à{VH$yb) 
hdm‘mZ Q>miÊ¶mgmR>r Am{U AÞmÀ¶m emoYmV. njr Ho$di A{Ydmgm§Mo gm¢X¶© dmT>{dVmV 
Ago Zmhr Va n¶m©daUmVrb g§VwbZ amIÊ¶mVhr ‘hËdmMr ̂ y{‘H$m ~Om{dVmV Vo namJr^dZ 
KS>dyZ  qH$dm ~rO {dVaH$ åhUyZ H$m`© H$aVmV Am{U XmoZ A{Ydmgm§Zm OmoS>VmV. ho 
njr H$sQ>H$m§da CnOr{dH$m H$aUmao ^jH$ (Predators) AmhoV. Ë¶m‘wio Vo H$sQ>H$m§À¶m 
bmoH$ g§»¶oda {Z¶§ÌU R>odÊ¶mg Am{U AàË¶jnUo eoVH$è¶m§Zm {ZamoJr {nHo$ dmT>{dÊ¶mg 
‘XV H$aVmV. amOñWmZmVrb OmoYnya {IMZ JmdmVrb Obme¶mV ñWbm§V[aV njr åhUOo 
S>o‘moBgbo H«o$Z (Demoiselle crane) {hdmù¶mVrb ‘{hÝ¶m§‘Ü¶o {XgVmV. Vwåhmbm ‘m{hV 
Amho H$m, ho njr Vw‘À¶m n[agamV Ho$ìhm Am{U Hw$R>o {XgVmV? ^maVr` 
Q>nmb {d^mJmZo à{gÕ Ho$boë¶m ñWbm§V[aV nú¶m§À¶m Q>nmb {V{H$Q>m§Mo g§J«h 
H$am Am{U Ë¶m§À¶m ‘yi ñWim§{df¶r, ^maVmVrb ñWbm§VamMo H$maUo Am{U 
{d{dY ^mJm§Vrb ñWbm§Vam{df¶r ‘m{hVr O‘m H$am. Vw‘À¶m emioVrb 
{dkmZ à¶moJemim {H$§dm dmMZmb¶mV hr Q>nmb {V{H$Q>o XmIdm, OoUoH$ê$Z 
ñWbm§V[aV nú¶m~Ôb OmJéH$Vm dmT>ob.

AmH¥$Vr 12.13 H$S>o nhm. ho XmIdVo H$s EH$m N>moQ>çm ~Xbm‘wio BVa AZoH$ ~Xb H$go KSy> 
eH$VmV. CXmhaUmW©, VbmdmVrb AZoH$ dZñnVr àXÿfUm‘wio ‘ê$ bmJVmV. dZñnVr H$‘r Pmë¶m‘wio 
Am°{ŠgOZMo  à‘mUhr H$‘r hmoB©b.

12.7 EH$ ~Xb Xþgè`m ~Xbmbm H$gm H$maUr^yV R>aVmo?

nmÊ¶mVrb Am°³grOZ H$‘r Pmë¶m‘wio nmÊ¶mVrb ‘mem§À¶m 
(fish) g§»¶oV KQ> hmoB©b. ‘mem§Mr g§»¶m H$‘r Pmë¶mZo Ë¶mMo 
n[aUm‘r n[aUm‘ (cascading effects) {XgyZ ¶oVrb Am{U 
VbmdmV _mem§da CnOr{dH$m H$aUmè¶m àmÊ¶m§Mr g§»¶m H$‘r 
hmoB©b, Ë¶m‘wio {H$Q>H$m§Mr g§»¶m dmT>ob. ho {H$Q>H$ eoOmaÀ¶m 
eoVrn¶ªV ngaVrb. Ë¶m‘wio eoVH$è`m§Zm {nHo$ dmM[dÊ¶mgmR>r 
H$sQ>H$ZmeH$m§Mm dmna H$amdm bmJob. Aem àH$mao ̀ m à{H«$¶o‘wio 
n¶m©daUmda nwÝhm Cnm¶H$maH$ n[aUm‘ hmoD$ eH$VmV. nwT>o 
¶m‘wio BVa n¶m©daUr¶ g‘ñ¶mhr CX^dy eH$VmV.

Ooìhm AmnU {ZgJm©V hñVjon H$aVmo Voìhm H$m¶ hmoVo?

dZñnVr  
_aVmV

Am°³grOZ H$‘r 
hmoVmo

‘mgo _aVmV

H$sQ>H$m§Mr g§»¶m 
dmT>Vo

{H$Q>H$m§‘wio  
dZñnVtMo ZwH$gmZ 

hmoVo

Am. 12.13 : EH$m ~Xbm‘wio 
Xþgam ~Xb hmoVmo
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CnH«$‘ 12.9 : dmMy ¶m
	

Am. 12.14 ^maVr¶ ~oSy>H$

1980 À¶m XeH$mV ^maV ~oS>H$m§À¶m nm¶m§Mm EH$ 
à‘wI {Z¶m©VXma Xoe hmoVm, {deofV: ^maVr¶ ~wb\«$m°J 
Hophobatrachus tigerinus (AmH¥$Vr 12.14) ¶m _moR>çm 
à‘mUmV hmoUmè¶m nH$S>r‘wio ~oS>H$m§Mr g§»¶m H$_r Pmbr. 
H$maU ~oSy>H$ H$rQ>H$ ImVmV, Ë¶m‘wio H$soQ>H$m§Mr g§»¶m 
dmT>br Am{U Ë¶m‘wio eoVH$è¶m§Zm A{YH$ H¥${Ì‘/amgm¶{ZH$ 
H$sQ>H$ZmeHo$ dmnamdr bmJbr. ̀ m_wio n¶m©daUmÀ¶m EHy$U hmZrnmgyZ ~Mmd H$aÊ¶mgmR>r ̂ maV gaH$maZo 
~oS>H$m§À¶m nm¶m§À¶m {Z¶m©Vrda ~§Xr KmVbr, OoUoH$ê$Z nwT>rb n¶m©daUr¶ hmZr Q>miVm ¶oB©b.

EH$ n[ag§ñWm g§Vw{bV amhVo, Ooìhm gOrd Am{U Ë¶m§À¶m dmVmdaUmVrb nañna g§~§Y Ë¶m§Zm pñWa 
R>odVmV. ho g§VwbZ J{Verb AgVo, pñWa ZgVo Am{U Z¡g{J©H$ qH$dm ‘mZd{Z{‘©V ~Xbm§‘wio {~KSy> eH$Vo.

12.8 n[ag§ñWm§‘Ü¶o nañnag§dmX g§VwbZ H$go amIVmV?

Amhma gmIirVrb g§~§Ymì¶{V[aŠV$, gOrd, nmUr, AÞ, OmJm 

{MÌ 12.15 : n[ag§ñWoVrb g‘wXm¶mVrb ñnYm©

qH$dm gy¶©àH$me ¶mgma»¶m gm‘mÝ¶ g§gmYZmgmR>rhr EH$‘oH$m§er 
ñnYm© H$aVmV. hr ñnYm© bmoH$g§»¶m AmH$ma {Z¶§{ÌV R>odÊ¶mg ‘XV 
H$aVo Am{U n[ag§ñWoMo g§VwbZ amIVo. Oa ñnYm© ZgVr Va EImÚm 
àOmVrMr g§»¶m Iyn dmT>br AgVr Am{U n[ag§ñWoMo g§VwbZ {~KS>bo 
AgVo (AmH¥$Vr 12.15)

n[ag§ñWoV BVa àH$maMo g§~§Y gwÜXm AgVmV.  
AmH¥$Vr 12.16 ‘Ü¶o {Xboë¶m CXmhaUmdê$Z 
Vwåhr H$m¶ {ZarjU H$aVm?
•• nañnadmX (Mutualism): XmoÝhr 

gOrdm§Zm \$m`Xm hmoVmo. CXmhaUmW©  
_Y_mem Am{U \w$bo.

•• ghOrdZ (Commensalism): EH$m 
gOrdmbm \$m`Xm hmoVmo, nU Xþgè`mda 
Ë`mMm n[aUm_ hmoV Zmhr. CXmhaUmW© 
PmS>m§da dmT>Umao Am°{H©$S> (~m§S>Jyi)

•• naOrdr (Parasitism:)  EH$m gOrdmbm 
\$m`Xm hmoVmo, Va Xþgè`mbm hmZr hmoVo. 
CXmhUmW© Hw$Í`mÀ`m earamdaMo JmoMrS> 
(Q>rŠg²) AmH¥$Vr 12.16. gOrdm§_Yrb {d{dY àH$maMo nañna g§~§Y

’w$bmMo namJr^dZ hmoVo

Am°{H©$S>bm AÞ Ðì` {_iVmV

Hw$Í`mbm ËdModa ImO /Ìmg 
hmoVmo

_Y_merbm _Y {_iVmo

PmS>mMr \$m§Xr Aà^m{dV amhVo

JmoMrS> Hw$Í`mÀ`m aŠVmda 
CnOr{dH$m H$aVo
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ho gd© nañnag§dmX EH$m n[ag§ñWoVrb OrdZmÀ¶m Jw§VmJw§VrÀ¶m Omù¶mMm ^mJ AmhoV.

emók ~Zm

Agra Odmha Wm°‘g$ Om°pÝg§J (A.J.T. Johnsingh) ho EH$ à{gÕ ^maVr¶ 
dÝ¶Ord Ordemók hmoVo, Á¶m§Zr Amnë¶mbm àmÊ`m§À`m Ñï>rH$moZmVyZ O§JbmVrb 
n[ag§ñWm g‘OyZ KoÊ¶mg _XV Ho$br Vo dÝ¶Ordm§Mm Aä¶mg H$aÊ¶mgmR>r AmYw{ZH$ 
nÕVtMm dmna H$aUmao n{hbo g§emoYH$ hmoVo. Ë¶m§À¶m g§emoYZmVyZ ho {gÕ Pmbo H$s dmK 
Am{U {~~Q>o ̀ mgmaIo ‘m§gmhmar àmUr h[aU Am{U amZSw>¸$am§gma»¶m 
^ú¶m§da Adb§~yZ AgVmV. Vo H$Zm©Q>H$mVrb ~§S>rnwa amḯ>r¶ CÚmZmV 
H$m‘ H$aV AgVmZm Ë¶m§Zr ho XmIdyZ {Xbo H$s {ZamoJr ^ú`g§»¶m 

(Prey population) ‘m§gmhmar àmÊ¶m§À¶m ApñVËdmgmR>r AË¶mdí¶H$ Amho. Ë¶m§Zr 
AZoH$ Vê$Um§Zm dÝ¶Ordm§Mm Aä¶mg H$aÊ¶mgmR>r VgoM ^maVmVrb O§Jbm§Mo Am{U 
O¡d{d{dYVoMo g§ajU H$aÊ¶mgmR>r ào[aV Ho$bo.

12.9. n[ag§ñWoMo ’$m¶Xo H$moUVo AmhoV?

AmnU {eH$bmo AmhmoV H$s, n[ag§ñWoVrb O¡{dH$ Am{U AO¡{dH$ KQ>H$ EH$‘oH$m§da Adb§~yZ AgVmV 
Am{U {d{dY OrdZà{H«$¶m§Zm AmYma XoVmV. ‘Zwî¶mZmhr n[ag§ñWm§‘YyZ ’$m¶Xm hmoVmo. CXmhaUmW©, O§Jbo 
VmOr hdm, gwnrH$ ‘mVr, bmHy$S>, Am¡fYo Am{U AÞ nwadVmV VgoM Obn[ag§ñWm nmUr Am{U AÞ nwa[dVmV.

n[ag§ñWm gm¢X`©Ñï>rZo Am{U ‘Zmoa§OZmÀ¶m Ñï>rZohr ‘m¡ë¶dmZ AgVmV. ¶m gd© Jmoï>r Amnë¶m 
H$ë¶mUmgmR>r Cn¶wŠV AgyZ {ZgJ© Am{U ‘mZd ¶m§Mo KÅ> ZmVo Xe©dVmV. VWm{n, Ooìhm AmnU Z¡g{J©H$ 
gmYZg§nÎmrMm A{Vdmna qH$dm J¡admna H$aVmo, Voìhm AmnU {ZgJm©Vrb g§VwbZ {~KS>{dVmo. AmVm 
AmnU EH$m àË¶j CXmhaUmH$S>o nmhÿ. gw§Xa~Z ¶m YmoŠ¶mV Amboë¶m n[ag§ñWMo.

gw§Xa~Z ho OJmVrb gdm©V ‘moR>o o ‘°J«moìh 

Am. 12.7 gw§Xa~Z_Yrb _±J«moìh (Ima\w$Q>r) O§Jb

(Ima’w$Q>rMo) O§Jb Amho. J§Jm Am{U ~«åhnwÌm 
ZÚm§Mm g§J‘ Á¶m {R>H$mUr hmoVmo, Ë¶m ^maV Am{U 
~m§JbmXoe ¶m§À¶m gr‘odarb àXoemV gw§Xa~Z 
ngabobo AmhoV. gw§Xa~ZMo O§Jb Am{U ZÚm AZoH$ 
àH$maÀ`m dZñnVr d àmÊ`m§Mo {ZdmgñWmZ AmhoV 
Á`mn¡H$s ~aoM Xþ{‘©i Am{U Zm_eof hmoÊ`mÀ`m  
_mJm©da AmhoV. gw§Xa~Z Amnbo g§ajU H$aVmV. Vo 
OmoaXma dmao Am{U nyam§nmgyZ Amnë¶mbm dmMdVmV 
¶m PmS>m§Mr ‘wio dmXi Am{U nwamÀ¶m doir ‘mVr 
Yê$Z R>odVmV. hr PmS>o hdoVrb H$m~©Z S>m¶m°ŠgmB©S> emofyZ KoVmV Am{U Am°³grOZ gmoS>VmV, Ë¶m‘wio 
Ë¶m§Mo ‘hËd ’$ma ‘moR>o Amho. g§¶wŠV$ amï´>m§À¶m e¡j{UH$, d¡km{ZH$ Am{U gm§ñH¥${VH$ g§ñWoZo (UNESCO) 
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1987 gmbr gw§Xa~Zbm OmJ{VH$ dmagm ñWb Kmo{fV Ho$boo, VWm{n, AmO gw§Xa~Z ‘moR>çm YmoŠ¶mImbr 
Amho. ‘°J«moìh PmS>o bmHy$S> d eoVrgmR>r ‘moR>çm à‘mUmV VmoS>br OmV AmhoV. ~oH$m¶Xoera {eH$ma Am{U 
dZg§nÎmrMm A{Vdmna ¶m‘wio {VWë¶m àmÊ¶m§Zm YmoH$m {Z‘m©U Pmbm Amho.

Am¡Úmo{JH$ gm§S>nmUr Am{U AñdÀN> ‘b {ZñgmaU ZÚm§‘Ü¶o {‘gië¶m‘wio nmÊ¶mMo àXÿfU dmT>V 
Amho Am{U Ë¶m‘wio gw§Xa~ZMr n[ag§ñWm Zï> hmoV Amho. ‘mZdr {H«$¶m {ZgJm©À¶m Z¡g{J©H$ H$m`m©V 
ì`Ë`` AmUV AmhoV. 

VgoM ^maVmVrb BVa n[ag§ñWmhr YmoŠ¶mV AmhoV. dZmoËnmXZ Z¡g{J©H$ g§gmYZm§Mm A{Vdmna, 
naH$s` àOmVrMm àgma, ApñWa O{‘ZrMm dmna Am{U àXÿfU ¶m§gma»¶m g‘ñ¶m O§Jb, ZÚm, PwS>nm§Mo 
àXoe, JdVmi àXoe Am{U {H$ZmanÅ>rMm ^mJ, Amobga àXoe ¶m§Zm hmZr nmohmoM{dV AmhoV.

AmnU O§Jb, ZÚm Am{U Amobga àXoem§Mo ZwH$gmZ Wm§~dÊ¶mgmR>r H$m¶ H$ê$ eH$Vmo? AmnU 
Am{U Amnë¶m g‘mOmZo ¶m ‘hËdmÀ¶m Z¡g{J©H$$ ñWim§Mo g§ajU H$aÊ¶mgmR>r H$moUVr H¥$Vr H$amdr, ¶mMm 
{dMma H$am.

g§a{jV joÌo åhUOo Aer ^y^mJ qH$dm ObjoÌo dÝ`Ord Am{U Ë`m§À`m 
{ZdmgñWmZm§Mo g§dY©Z H$aÊ`mgmR>r amIrd R>odbr OmVmV. ^maVm‘Ü¶o AZoH$ amï´>r¶ 
CÚmZo dÝ¶Ord A^¶maÊ¶o, O¡d‘§S>b amIrd joÌo Am{U gm‘wXm{¶H$[aË¶m Onbobr 
joÌ (community conserved Areas) AmhoV. hr ñWio dZñnVr, àmUr, njr Am{U 
BVa gOrdm§Mo g§ajU H$aÊ¶mg ‘XV H$aVmV Á¶m‘Ü¶o Zm‘eof hmoÊ¶mÀ¶m YmoŠ¶mVrb 
àOmVtMmhr g‘mdoe AgVmo à{gÕ CXmhaUm§‘Ü¶o Imbrb joÌm§Mm g‘mdoe hmoVmo. 
{O‘ H$m°~}Q> amï´>r¶ CÚmZ (CÎmamI§S>) _mZg amï´>r¶ CÚmZ (Amgm‘), {Zb{Jar 
O¡d‘§S>b amIrd joÌ (níMr‘ KmQ>); {M{bH$m Vbmd (Amo{S>em) B©JbZoñQ>> dÝ¶Ord 
A^¶maÊ¶ (AéUmMb àXoe), ho{‘g amï´>r¶ CÚmZ (boh) H¡$~wb bm‘OmAmo amï´>r¶ 
CÚmZ (‘{Unwa), {namoQ>Z ~oQ> gmJar amï>́r¶ CÚmZ (JwOamV) g§a{jV joÌ ̂ {dî¶mVrb 
{nT>çm§gmR>r {ZgJm©Mo ajU H$aÊ¶m‘Ü¶o AË¶§V ‘hËdmMr ^y{‘H$m ~OmdVmV.

Amnbm d¡km{ZH$ dmagm

12.9.1 ‘mZd{Z{‘©V n[ag§ñWm 

‘mUgm§Zr H¥${Ì‘ n[ag§ñWm V¶ma Ho$ë¶m AmhoV, Ogo H$s Vbmd ‘mgo, eoVr Am{U CÚmZo, Ë¶m§À¶m 
JaOm ̂ mJdÊ¶mgmR>r Ooìhm ¶m Mm§Jë¶m àH$mao {S>PmB©Z Ho$ë¶m OmVmV, Voìhm Ë¶m àXÿfU H$‘r H$aÊ¶mV 
O¡d {d{dYVobm nmR>~i XoÊ¶mV Am{U bmoH$m§gmR>r {da§Jwù¶mÀ¶m OmJm CnbãY H$ê$Z XoÊ¶mV ‘XV 
H$aVmV. Z¡g{J©H$$ n[ag§ñWm§à‘mUoM, ¶m n[ag§ñWm§Zmhr ‘mZdr H$miOr Am{U ì¶dñWmnZmMr JaO 
AgVo Vw‘À¶m n[agamV H$moUVr ‘mZd{Z{‘©V n[ag§ñWm Amho H$m?
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12.9.2 Amamo½¶Xm¶r n[ag§gWm Amnë`m eoVm§Zm H$er _XV H$aVmV? eoVr ho ^maVmVrb à_wI 
CnOr{dHo$Mo gmYZ Amho. Oa Vr ¶mo½¶ àH$mao ì¶dñWm{nV Ho$br Zmhr, Va Vr n¶m©daUnyaH$ Anm¶H$maH$ 
R>ê$ eH$Vo. n¶m©daUnyaH$ eoVr nÜXVr Adb§{~ë¶mg ho Q>miVm ¶oVo. ‘mUgo hOmao dfm©nmgyZ AÞ 
{nH${dÊ`mgmR>r  eoVr H$aV AmhoV. bmoH$g§»¶m dmT>ë¶m‘wio AÞmMr JaOhr dmT>>br 1950 Vo 1965 
¶m H$mimV ^maVmbm AÞ§Q>MmB©Mm gm‘Zm H$amdm bmJbm H$maU {nH$m§Mo CËnmXZ H$‘r Pmbo hmoVo. 20 
ì¶m eVH$mÀ¶m ‘Ü¶mV Q´>>°ŠQ>a, `§Ì>oo, H¥${Ì‘ IV§ Am{U H$sQ>H$ZmeH$m§Mm dmna gwê$ Pmbm ¶m H$mimbm 
h[aVH«$m§Vr (Green Revolution) Ago åhUVmV.

¶m eoVrÀ¶m nÕVr‘wio AÞCËnmXZ dmT>bo, nU AmVm ¶m nÜXVr {Q>H$mD$ ‘mZë¶mOmV ZmhrV, 
H$maU H¥${Ì‘ agm¶Zm§Mm A{Vdmna, ̂ yObmMm A{VCngm Am{U Ho$di ì¶mdgm{¶H$ ’$m¶ÚmgmR>r EH$mM 
àH$maMo nrH$ gVV KoUo ¶m H$maUm§‘wio n¶m©daU Am{U ‘mZdmÀ¶m Amamo½¶mda {dnarV n[aUm‘ hmoVmo.

AZoH$ emókm§Mm Agm {dídmg Amho H$s H$sQ>H$ZmeH$m§Mm, A{Vdmna Am{U EH$mM O{‘Zrda dma§dma 
EH$mM àH$maMo {nH$ KoUo ¶m‘wio ‘mVrMo ZwH$gmZ hmoVo. n[ag§ñW|Mo g‘O Am{U Ë¶m§Mo H$m¶© OmUyZ KoVë¶mg 
AmnU A{YH$ Mm§Jë¶m Am{U {Q>H$mD$ eoVr nÜXVr Adb§~y eH$Vmo.

CnH«$‘ 12.10: Mbm gd}jU H$ê$¶m

 		 Vw‘À¶m nmbH$m§gmo~V qH$dm {ejH$m§gmo~V OdiÀ¶m eooVmbm ̂ oQ> Úm/ Vw‘À¶m n[agamVrb 
eoVH$è¶m§er g§dmX gmYm Am{U Ë¶m§Zr Adb§{~boë¶m eoVrÀ¶m nÜXVr ~Ôb ‘m{hVr {‘idm. 

* V¶mar H$am : eoVH$è¶m§Zm {dMmaÊ¶mgmR>r H$mhr àíZm§Mr ¶mXr H$am Á¶mVyZ Vwåhmbm H$iob H$s 
Vo H$moUVr H$soQ>H$ZmeHo$ Am{U BVa eoVrgmR>r bmJUmar gmYZo dmnaVmV Am{U Vo Amnë¶m {nH$m§À¶m 
CËnmXZmV gwYmaUm H$aÊ¶mgmR>r H$moUVr gm‘J«r nwÝhm dmnaVmV qH$dm nwZdm©na H$aVmV H$m. BWo H$m§hr 
Z‘wZm àíZ {Xbo AmhoV.

•• Vw‘À¶m eoVrÀ¶m nÜXVr‘Ü¶o H$mimZwgma H$m¶ ~Xb Pmbo AmhoV? Am{U H$m?
•• "H¥${Ì‘ IVo Am{U H$sQ>H$ZmeHo$ dmnaVmZm Vwåhmbm H$moUVo n[aUm‘ {XgyZ Ambo?
•• "IV§ Am{U H$sQ>H$ZmeH§$ dmnaë¶mZ§Va ‘mVrÀ¶m Amamo½¶mV H$mhr ~Xb OmUdbo H$m?

* d[ab àíZm§À¶m AmYmao eoVH$è`m§er g§dmX gmYm. Vw‘À¶m {ZîH$fm©À¶m AmYmao EH$ Ahdmb V¶ma H$am.

Vwåhr eoVH$è¶m§er Ho$boë¶m g§dmXmVyZ H$moUVm {ZîH$f© H$mT>mb? H¥${Ì_ IVo Am{U H$sQ>H$ZmeHo$ 
¶m§Zr nrH$ CËnmXZ dmT>{dÊ`mV Am{U ̂ maVmgma»¶m Xoem§Zm AÞgwa{jV ~Z{dÊ¶mV ‘hËdmMr Z¡g{J©H$ 
^y{‘H$m ~Omdbr Amho. na§Vw, Ë¶mMm XrK©H$mi dmna n¶m©daU Am{U ‘mVrÀ¶m Amamo½¶mda n[aUm‘ 
H$aVmo. H¥${Ì‘ IVm§Mm A{Vdmna O{‘ZrVrb gyú_Ordm§Mr g§»¶m H$‘r H$ê$Z O{_ZrMr gwnrH$Vm 
KQ>{dVmo Am{U g|{Ð` nXmW© (h`w_g) H$_r H$aVmo. h`w_g ‘mVrMo H$U ~m§YyZ R>odÊ¶mg ‘XV H$aVmo. 
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nwaoem h¶w_gA^mdr ‘mVr {ZgaS>r hmoVo Amho Am{U Yyn 

{MÌ 12.18: ^jH$m§À¶m ‘XVrZo H$sQ>H$m§Mo 
 Z¡g{J©H$ {Z`§ÌU

 
hmoÊ¶mg àd¥Îm hmoVo. VgoM, ¶m‘wio H$sQ>H$m§da 
CnOr{dH$m H$aUmè¶m ^jH$m§Mr g§»¶m H$‘r hmoVo 
Á¶m‘wio eoodQ>r H$sQ>H$m§Mr g§»¶m dmT>Vo (AmH¥$Vr 
12.18) A{Và_mUmV qgMZ Am{U dma§dma Zm§JaUr 
¶m‘wio JmoJbJm¶r Am{U Jm§Sw>im§gma»¶m ‘mVrVrb 
gOrdm§Mm Zme hmoD$ eH$Vmo, Oo, n¶m©daUr¶ g§VwbZ 
amIÊ¶mgmR>r ‘hËdmMo AgVmV.

H$m§hr H$sQ>H$ H$sQ>H$ZmeH$m~Ôb à{VH$maeŠVr 
{dH${gV AgVmV, Á¶m‘wio Ë¶m§Zm {Z¶§{ÌV H$aUo 
H$R>rU hmoVo. gVV EH$mM àH$maMo nrH$ KoUo (Á¶mbm EH$nrH$ eoVr ‘moZmoH$ëMa Monoculture) 
åhUVmV. ¶m‘wio nrH$ {d{dYVm H$‘r hmoVo Am{U namJrH$aU H$aUmè¶mOrdm§da n[aUm‘ H$aVo Oo AÞ 
CËnmXZmgmR>r AË¶§V Amdí¶H$ AmhoV.

eoVr A{YH$ {Q>H$mD$ H$aÊ¶mgmR>r H$mhr eoVH$ar g|{Ð¶ Am{U Z¡g{J©H$ eoVrÀ¶m nÜXVr§Mm Adb§~ 
H$aV AmhoV. ¶m§Mm CÔoe H¥${Ì_ IVo Am{U H$sQ>H$ZmeH$m§Mm dmna H$‘r H$aUo Am{U Z¡g{J©H$ n[ag§ñWoV 
H$‘r hñVjon H$ê$Z {Q>H$mD$ eoVrg àmoËgmhZ XoUo hm Amho.

Vw‘À¶m AÜ¶`ZmVyZ, eoVH$è¶m§Zm ‘mVr, n¶m©daU Am{U Amnë¶m AÞ gwajoMo g§ajU H$aÊ¶mgmR>r 
H$moUË¶m Cnm¶¶moOZm H$am¶bm hì¶mV Ago Vwåhmbm dmQ>Vo?

àmMrZ J«§W "d¥jm`wd}X' ‘Ü¶o ‘mVrMo Amamo½¶ Am{U nmofUmda ^a {Xbm Amho. 
¶m J«§WmV ‘mVrMo gVV nmofU H$aÊ¶mgmR>r g|{Ð` IVm§Mm dmna H$aÊ¶mMm OmoaXma 
nwañH$ma Ho$bm Amho. ¶mbm ¶mV Hy$Umn Ob (kunapa Jala) `m Ðd IVmMm C„oI 
Amho, Omo Q>mH$mdy àmUrOÝ¶ d dZñnVrOÝ¶ nXmWmªÀ¶m Am§~dU à{H«$¶oVyZ V¶ma 
hmoVmo. hr à{H«$¶m Jw§VmJw§VrÀ¶m nXmWm©Mo {dKQ>Z H$ê$Z Ë`m§Zm gmÜ`m ê$nmV n[ad{V©V 
H$aVo åhUOoM BVa H§$nmoñQ> Ho$boë¶m nXmWm©à‘mUoM Ë¶mMm dmna O{‘ZrMr gwnrH$Vm 
dmT>dÊ¶mgmR>r hmoVmo.

Amnbm d¡km{ZH$ dmagm

WmoS>Š¶mV/g§{já AmT>mdm

•• A{Ydmg/{ZdmgñWmZ åhUOo Agm àXoe Omo gOrdmbm OJÊ¶mgmR>r 
Am{U dmT> hmoÊ¶mgmR>r ¶mo½¶ n[apñWVr CnbãY H$ê$Z XoVmo.
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•• {ZdmgñWmZm§‘Ü¶o A{Ydmgm‘Ü¶o O¡{dH$ KQ>H$ (dZñnVr, àmUr, gyú‘Ord) Am{U 
AO¡{dH$ KQ>H$ (hdm, nmUr, ‘mVr, Vmn‘mZ) AgVmV.

•• O¡{dH$ Am{U AO¡{dH$ KQ>H$m§‘Yrb nañnag§~§Ym‘wio Ë¶m n[agamV n[ag§ñWm {Z‘m©U hmoVo.
•• n[ag§ñWm ^yñVar¶ (terrestrial) Ogo H$s O§Jb, JdVmi àXoe, dmid§Q> qH$dm Obr¶ 

n[ag§ñWm (Ogo H$s Vio, gamoda, g‘wÐ) ¶m ñdê$nmMr Agy eH$Vo.
•• gOrdm§Zm Ë¶m§À¶m ̂ y{‘Ho$Zwgma CËnmXH$ (dZñnVr) Cn^moŠVm (emH$mh[a) ‘m§gmhmar, 

{‘Ìhmar Am{U {dKQ>H$ (OrdmUy, ~waer)
•• CËnmXH$ ñdV… Mo AÞ V¶ma H$aVmV, Va Cn^moŠVm dZñnVr qH$dm àmUr ImVmV. 

{dKQ>H$ ‘¥V gOrdm§Mo Adeof {dK{Q>>V H$ê$Z nmofH$ Ðì¶o nwÝhm n[ag§ñWoV naV 
AmUVmV.

•• AÞgmIir n[ag§ñWo‘Ü¶o H$moUmH$moUmbm ImVmo ho Xe©{dVo Va AÞOmio ¶m gmIù¶m 
EH$‘oH$m§er H$em OmoS>boë¶m AmhoV ho XmI{dVo. AÞgmIirV gOrdm§Zr ì¶mnboë¶m 
ñVam§Zm nmofU ñVa åhUVmV.

•• H$mhr gOrd nañnag§~§YmV OJVmV, CXm. nañnadmX, XmoKm§Zmhr ’$m¶Xm hmoVmo. 
ghOrdZ (EH$mbm ’$m¶Xm, Xþgè¶mda n[aUm_ Zmhr), naOrdZ (EH$mbm \$m`Xm, 
Xþgè`mMo ZwH$gmZ)

•• n[ag§ñWm§‘wio ‘mZdmÀ¶m ApñVËdmgmR>r Am{U Amamo½¶mgmR>r AË¶§V Amdí¶H$ Ago 
’$m¶Xo {‘iVmV Ogo H$s, ñdÀN> hdm, nmUr, AÞ, Am¡fYo Am{U hdm‘mZmMo {Z¶‘Z.

•• ‘mZdr {H«$¶m Ogo H$s àXÿfU O§JbVmoS>, {ZdmgñWmZm§Mm Zme hdm‘mZ ~Xb naH$s¶ 
àOmVr§Mm àgma Am{U Z¡g{J©H$ g§gmYZm§Mm A{Vdmna ¶m Jmoï>r n[ag§ñWm§Zm YmoH$m 
nmohmoM[dVmV. åhUyZM, amï´>r¶ CÚmZo Am{U A^¶maÊ¶ ¶m§gma»¶m g§dY©ZmÀ¶m 
à¶ËZmÛmao Ë¶m§Mo g§ajU H$aUo AË¶§V ‘hËdmMo Amho.

{Okmgm OmJ¥V R>odm.

1.	 {Xboë¶m AmH¥$VrMm (AmH¥$Vr 12.19) g§X^© ¿¶m Am{U MwH$sMo {dYmZ {ZdS>m.
i)  g‘wXm¶ hm bmoH$g§»¶onojm ‘moR>m AgVmo.
ii) g‘wXm¶ hm n[ag§ñWonojm bhmZ AgVmo. 
iii) n[ag§ñWm hr g‘wXm¶mMm EH$ ^mJ AgVo.
iv) bmoH$g§»¶m hr g‘wXm¶mMm EH$ ^mJ AgVo.
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2.	 Oa gd© {dKQ>H$ O§JbmÀ¶m n[ag§ñWoVyZ AMmZH$ Zmhrgo Pmbo, Va H$moUVo 

n[ag§ñWm

g‘wXm¶

bmoH$g§»¶m

Am. 12.19: bmoH$g§»¶m, 
g‘wXm¶ Am{U n[ag§ñWm

~Xb KS>Vrb? {dKQ>H$ Amdí¶H$ H$m AgVmV ho ñnï> H$am.

3.	 Vm{‘iZmSy> amÁ¶mVrb Hw$È>>bmoa {OëømVrb goëd‘ ¶m {dÚmÏ`m©Zo gm§{JVbo 
H$s, 2004À¶m ËgwZm_rÀ`m doir Ë¶mMo Jm§d gwa{jV am{hbo, Va eoOmaMr 
Jmdo ‘°J«moìh AaÊ¶m§À¶m A^mdm‘wio à^m{dV Pmbr. ho EoHy$Z g[aVm, emhrZ 
Am{U {eOmo ¶m§Zm AmíM¶© dmQ>bo Ë¶m§Zr {dMma Ho$bm H$s ‘°J«moìh AaÊ¶o 
Jmdm§Mo ajU H$go H$aVmV? Vwåhr Ë¶m§Zm ho g‘OmdyZ gm§Jy eH$Vm H$m?

4.	 hr AÞgmIir nhm.
	JdV→Q>moH$→~oSy>H$ →gmn	

	 Oa ~oSy>H$ ¶m n[ag§ñWoVyZ Zmhrgo Pmbo, Va Q>moi Am{U gmn ¶m§À¶m g§»¶oda 
H$m¶ n[aUm‘ hmoB©b?                                          

AmH¥$Vr 12.20: 
AÞOmù¶mMo ^mJ

gy¶©

JdV Am{U 
PmS>o

ggm

H$moëhm

haU

Jê$S>

5.	 emioÀ`m ~mJoV {dÚmÏ¶m©Zr ‘mJrb h§Jm‘mV ’w$bnmIam§Mr g§»¶m H$‘r 
Pmë¶mMo nm{hbo. Ë¶mMr g§^mì¶ H$maUo H$moUVr Agy eH$VmV? {dÚmÏ¶m©Zr 
nwÝhm A{YH$ ’w$bnmIao {XgÊ¶mgmR>r H$moUVo Cnm¶ H$amdoV?

6 	 ’$º$ CËnmXH$ Am{U Cn^moŠVm qH$dm {dKQ>H$ Zgbobr n[ag§ñWm AgUo 
eŠ¶ H$m Zmhr?

7. 	 Vw‘À¶m KamOdi qH$dm emioOdirb XmoZ {R>H$mUo (CXm. ~mJ Am{U 
añVm) `m§Mo {ZarjU H$am. Ë¶m {R>H$mUr Vwåhmbm {XgUmao O¡{dH$ KQ>H$ 
(living components) Am{U AO¡{dH$ KQ>H$ {bhm. Ë¶m XmoZ n[ag§ñWm§‘Ü¶o 
H$moUVo ’$aH$ AmhoV Vo gm§Jm.

8. 	 _mZd {Z{‘©V n[ag§ñWm (CXm. eoVrjoÌo) Amdí¶H$ AmhoV. na§Vw Ë¶m 
{Q>H$mD$ Agmì¶mV. ¶m {dYmZmda ^mî¶ H$am.

9. 	 Oa ^maVr¶ ggm ¶m§Mr g§»¶m EImÚm amoJm‘wio H$‘r Pmbr, Va Ë¶mMm 
BVa gOrdm§da H$gm n[aUm‘ hmoB©b.

H$m ?
H$Yr?

{H$Vr doi?
H$moR>o? H$m Zmhr?

AmVmn¶©VÀ¶m Vw‘À¶m AÜ``Zmda AmYmarV 
H$m§hr àíZ V¶ma H$am.
.....................................................................................
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emoYm, V¶ma H$am Am{U MMm© H$am. 

•• emioV qH$dm OdiÀ¶m CÚmZmV ñdÀN>Vm ‘mo{h‘ Am¶mo{OV H$am. hmV‘moOo Am{U {neì¶m 
dmnê$Z H$Mam Jmoim H$am. Vwåhmbm H$moUË¶m àH$maMm H$Mam AmT>ibm Ë¶mda MMm© H$am. 
H$moUVm H$Mam gdm©{YH$ hmoVm? Agm H$Mam H$_r H$aÊ¶mgmR>r AmnU H$m¶ H$ê$ eH$Vmo?

•• Aê$UmMb àXoemV Zm¶er Am{U {‘í‘r O‘mVr dmKmbm n{dÌ ‘mZVmV. N>ÎmrgJS>‘Ü¶o, 
~¡Jm O‘mV ~Koída qH$dm ~Jogwa XodmMr nyOm H$aVo Am{U 

{dkmZ g_mO

Am§V[aH$ 
{eñVrMo àH$ën

dmKmbm O§JbmMm ajH$ ‘mZVo Aer AmUIr H$moUVr 
^maVr¶ O‘mV Amho Á`m§Mm EImÚm àmÊ¶mer {deof 
ZmVog§~§Y Amho, Vo emoYm. 

•• Vw_À`m KamOdi qH$dm emiooOdirb EImXo PmS> {ZdS>m. 
Vo PmS> 4 AmR>dS>çmn¶ªV Xa AmR>dS>çmbm EH$Xm {ZarjU 
H$am. ZdrZ nmZo, ’w$bo, ’$io {H$§dm ¶oUmao njr d H$sQ>H$ 
`m§Mr Zm|X H$am Vw‘Mo {ZarjU {bhÿZ R>odm. Vw‘Mr ‘m{hVr 
www.seasonwatch.in ¶oWo AnbmoS> H$ê$Z Vwåhr EH$ 
Vê$U  ZmJ[aH$ d¡km{ZH$ (young citizen scientist)  
~Zy eH$Vm.

•• eoVH$è`m§er g§dmX gmYm Am{U Ë¶m§À¶m 

àmH¥$Vr 12.21 : H¥$fr nÕV

emídV eoVrgmR>r dmnaë¶m OmUmè¶m 
nma§nm[aH$ nÕVr Zm|Xdm Kar qH$dm 
emioV emídV Am¡fYr dZñnVtMr 
~mJ/Z¡g{J©H$ eoVr V¶ma H$am ho 
doJdoJù¶m B¶Îmm§Vrb {dÚmÏ¶m©gmo~V 
JQ>m§‘Ü¶o CnH«$‘ H$aVm `oB©b.

‘bm  
dmQ>Vo...

nU Amåhmbm 
dmQ>bo hmoVo. H$Xm{MV...

Ag§ Zgmd§  
H$m... ?

Vw‘À¶m {‘Ìm§Zr V¶ma Ho$boë¶m àíZm§da {dMma 

H$am Am{U Ë¶m§Mr CÎmao XoÊ¶mMm à¶ËZ H$am.
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*	 Oa n¥Ïdrda OrdZ (gOrd) Zgob Va Vr H$er {Xgbr AgVr ¶m{df¶r 
Vwåhr H$moUVm {dMma H$amb ?

*	 n¥Ïdrda Xebj dfm©nmgyZ gOrd OJV AmhoV. AZoH$ à‘wI ~Xb 
Am{U AmnÎmr KSy>Z Amë¶m Var gOrdmZm OJÊ¶mg H$er ‘XV H$aV 
Amho?

*	 Hw$Ìm hm àmUr A§S>r H$m Kmby eH$V Zmhr? H$m|~S>çm ¶m Amnë¶m 
{n„mZm OÝ‘ H$m XoD$ eH$V ZmhrV.

*	 Oa AdH$me¶mZmVyZ ‘§Jimda nmUr Am{U ‘mVr Zobr Va VoWo 
AmnU dZñnVtMr dmT> H$aÊ¶mg gwé H$é eH$Vmo H$m?

	

	

13
emoYm Am{U {dMma H$am   

Amnbo Ka : n¥Ïdr hm EH$ ApìXVr¶ 
OJÊ¶mg AmYma XoUmam J«h

Our Home: Earth, a Unique 
Life Sustaining planet.
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AmVm AmnU ¶m nwñVH$mÀ¶m eodQ>À¶m àH$aUmH$S>o Ambmo AmhmoV. Or d¡km{ZH$ àdmgmÀ¶m 
‘Yë¶m Q>ßß¶mVrb eodQ>Mm nmR> Amho. AmnU Oo H$mhr nm{hbo Am{U Aä¶mgbobo Amho Vo gd© 
EH$Ì H$aÊ¶mMr doi Amho Am{U Amnbo Ka, n¥Ïdr J«h ¶m ‘m{hVrÀ¶m OJmVrb BVa H$moUË¶mhr 
{R>H$mUmgmaIo H$m Zmhr ho g‘OyZ KoÊ¶mMm à¶ËZ H$aÊ¶mMr doi Amho. Ogo Vwåhr {Okmgw 6 dr 
Am{U 7 dr ‘Ü¶o {eH$bmV. n¥Ïdr hm gy¶m©^modVr {’$aUmam EH$ J«h Amho. na§Vw Vmoo EH$ Agm J«h 
Amho H$s, Omo C§M nd©V Am{U {demb ‘hmgmJamnmgyZ Vo A§VhrZ dmid§Q> Am{U {hadirÀ¶m 
O§JbmnmgyZ a‘Ur¶ ^y-àXoemZo ~Zbobm Amho. AmO Amnbo CnJ«h Amnë¶m J«hmMo Amü¶©H$maH$ 
’$moQ>mo H$mT>Ê¶mMr nadmZJr XoVmV gwédmVrÀ¶m nmZmdarb {MÌ ^maVr¶ A§Vami g§emoYZ g§ñWm 
(Bómo) Zo KoVbobo Amho. n¥ÏdrMo {ZarjU CnJ«h Am{U ‘moOoH$À¶m VwH$S>çmgma»¶m Odi Odi 
3000 bhmZ à{V‘m EH${ÌV H$ê$Z ~Z{dbo Amho. Or Vr Amnë¶mbm Iar dmQ>b Agbr Var Vr 
EH$ ImoQ>r a§JrV à{V‘m Amho. Á¶m‘Ü¶o emókm§Zr doJdoJù¶m àH$maMr ‘m{hVr Xe©{dÊ¶mgmR>r 
doJdoJio a§J dmnabobo AmhoV. ¶m CnJ«hmÀ¶m à{V‘m Amnë¶mbm O{‘Zrdarb dZñnVr Am{U 
g‘wÐmVrb bhmZ Ordm§Mm Aä¶mg H$aÊ¶mg ‘XV H$aVmV Am{U g‘wÐmMo Vmn‘mZ, Vob JiVr 
Am{U dmè¶m§Mr {Xem XoIrb emoYy eH$VmV. AmnU n¥Ïdrbm gOrdm§gmR>r n[anyU© Ka ~Z{dUmè¶m 
A{ÛVr¶ pñWVrMr ‘m{hVr XoUma AmhmoV.

13.1 n¥Ïdr hm EH$ A{ÛVr¶ J«h H$m Amho? (Why is earth a Unique 
planets)

n¥Ïdrbm BVHo$ {deof H$emZo ~Z{dbo Amho? ¶m {dœm‘Ü¶o AãOmdYr J«h AgyZ gwÜXm n¥Ïdr 
hr EH$‘od Aer OmJm Amho H$s OoWo AmO Amnë¶mbm ‘m{hV Amho H$s,  OrdZ Amho Am{U Vo 
gd© ñdénmV ’w$bVo Amho. 

crust

AmH¥$Vr 13.1 n¥ÏdrMo ^yH$dM ho g’$aM§XmÀ¶m nmVi gmbrgmaIo Amho.

^yH$dM 

darb AmdaU

Imbrb AmdaU

~mø Jm^m 

AmVrb Jm^m
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n¥Ïdrdarb gOrd g¥ï>r hr àË¶jmV Hw$R>o ApñVËdmV Amho. ¶mMm {dMma Vwåhr Ho$bmV 
H$m? gd© nd©V, ZÚm, O§Jbo àmUr Am{U bmoH$ Amnë¶m J«hmÀ¶m n¥ð>^mJmda EH$m A{Ve¶ 
nmVi WamV AmT>iVmV. EH$m gdm©V C§M nd©VmnmgyZ Vo gdm©V Imob ‘hmgmJaÀ¶m I§XH$mn¶ªV 
Á¶m {R>H$mUr gd© Ordg¥ï>r ApñVËdmV Amho, Vo åhUOo ^yH$dM Vo n¥ÏdrÀ¶m AmH$mamÀ¶m 
VwbZoV AË¶§V bhmZ Amho. Oa n¥ÏdrMm AmH$ma g’$aM§Xmà‘mUo Agob Va AmH¥$Vr 13.1 ‘Ü¶o 
Xe©{dë¶mà‘mUo ^yH$dM ho g§’$aM§XmÀ¶m gmbrBVHo$ nmVi Amho. hm AË¶§V ZmOwH$ gOrdmZm 
OJÊ¶mg ‘XV H$aUmam Wa n¥Ïdrbm IamoIaM Img ~Z{dVmo.

n¥ÏdrÀ¶m H$mhr d¡{eï>¶m§Mr ¶mXr ~Z{dÊ¶mgmR>r EH$ H¥$Vr H$é¶m Or Vwåhmbm dmQ>Vo H$s 
EH$ {deof ~Z{dVo.

H¥$Vr 13.1 Mbm Va emoYy¶m (Let us find out)

·· AmnU J¥hrV Yaboë¶m n¥ÏdrÀ¶m H$m§hr d¡{eîQ>çm§Mr ¶mXr H$am. na§Vw Vo Amnë¶mgmR>r 
‘Zmoa§OH$ Am{U ‘hËdmMo AmhoV. Ë¶mZm AmH¥$Vr 13.1 ‘Ü¶o {bhm. Amåhr Vw‘À¶mgmR>r 
H$mhr d¡{eîQ>ço ^abobr AmhoV.

H$moï>H$ 13.1 n¥Ïdr{df¶rMr ‘Zmoa§OH$ d¡{eîQ>ço

A. 

g.
n¥ÏdrMr ‘Zmoa§OH$ d¡{eîQ>ço

1. AmnU ídgZ H$aVmo Vr hdm CSy>Z AdH$memV Zmhrer hmoV Zmhr. (AmnU 7 ì¶m 
àH$aUm‘Ü¶o Aä¶mg‹bo Amho H$s, dm¶yMo H$U ‘wº$nUo {’$aVmV Am{U dm¶yZm {Z{üV 
KZ’$i ZgVo.

2. AmnU JwéËdmH$f©U Omoam‘wio n¥Ïdrda C^o amhÿ eH$Vmo (¶mMm Aä¶mg 5 ì¶m 
àH$aUm‘Ü¶o Ho$bm Amho.)? na§Vw Amnbo öX¶ Amnë¶m S>moŠ¶mn¶ªV nmR>{dVo.

3.

4.

‘bm AmíM¶© dmQ>Vo H$s n¥Ïdr 
gOrdm§À¶m dmT>rgmR>r Am{U 

OJÊ¶mgmR>r ApìXVr¶ H$m Amho!
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Vwåhr Vw‘À¶m {ejH$m§gmo~V Am{U {‘Ìmgmo~V Ho$boë¶m ¶mXrMr MMm© H$am. Vwåhmbm Ago 
OmUdob H$s, n¥Ïdr hr Amnë¶mgmR>r AZoH$ àH$mao ‘Zmoa§OH$ Am{U ‘hËdmMr Amho. Vr Amnë¶mbm 
ûdmg KoÊ¶mgmR>r hdm, {nÊ¶mgmR>r nmUr, {nHo$ H$mT>Ê¶mgmR>r ‘mVr nwa{dVo. n¥Ïdr AmnUmg Kao, 
B‘maVr d añVo ~m§YÊ¶mgmR>r Amdí¶H$ gm{hË¶ XJS> bmHy$S> ho gwÜXm nwa{dVo. n¥Ïdrbm EH$ 
A{ÛVr¶ J«h H$m ~Z{dbo Amho ho g‘OÊ¶mMr CËgwH$Vm Vwåhmbm AgUmaM, Or Amnë¶mgma»¶m 
gOrdm§Zm ’$º$ ApñVËdmVM R>odV Zmhr Va Ë¶mZm {Q>H$dyZ amhÊ¶mg ‘XV H$aVo.

13.2 Amnë¶m gm¡a‘mboVrb J«h H$emgmaIo {XgVmV? (What do the planets of 
our Solar System Looks Like)

B. 6 dr À¶m {Okmgy‘Ü¶o "n¥Ïdr nbrH$S>o' ¶m àH$aUmV Vwåhr gm¡a‘mbm (gy¶©‘§S>i) ¶m§Mm 
Aä¶mg Ho$bobm Amho. Amåhr AÜ¶¶Z Ho$boë¶m Jmoï>tMo ñ‘aU H$ê$¶m Mbm Amnë¶m gm¡a ‘§S>imV 
(gy¶©‘mboV) AmR> J«h AmhoV. Oo gy¶m© g^modVmbr OdiOdi dVw©imH$ma H$joV {’$aVmV. 
gy¶m©nmgyZÀ¶m MT>Ë¶m (dmT>Ë¶m) A§VamÀ¶m H«$‘mZwgma Vo ~wY, ewH«$, n¥Ïdr, ‘§Ji, Jwé, eZr, 
¶yaoZg, ZonÀ¶yZ ho AmhoV.

¶m gd© J«hmn¡H$s ~wY, ewH«$, n¥Ïdr Am{U ‘§Ji ho VwbZoV AmH$mamZo bhmZ Am{U IS>H$mZr 
~Zbobo J«h AmhoV, Va Jwé, e{Z, ¶yaoZg Am{U ZonÀ¶yZ ho AmH$mamZo ‘moR>o Am{U dm¶yZr ~Zbobo 
J«h AmhoV. 

Mbm Va AmVm AmnU 13.2 hr H¥$Vr H$éZ gm¡a‘§S>imVrb J«hm{df¶r A{YH$ ‘m{hVr 
{‘idy¶m.

H¥$Vr 13.2 Mbm Va emoYy¶m (Let us find out)

·· gm¡a‘§S>imVrb J«hm§Mo Vmn‘mZ Am{U AmH$mam{df¶r ‘m{hVr Jmoim H$am Am{U Ë¶m§Zm 
dmVmdaU Amho H$m Vo Vnmgy¶m. 

·· Vwåhr hr ‘m{hVr Vw‘À¶m emioVrb J«§Wmb¶mVrb nwñVH$m‘YyZ Am{U {dœmgZr¶ Am§VaOmb, 
qH$dm Vw‘À¶m {ejH$m§er MMm© H$ê$Z g§J«hrV H$am.

·· H$moï>H$ 13.2 ‘Yrb Jmibobr ‘m{hVr ^am.
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H$moï>H$ 13.2 Amnë¶m gm¡a-‘§S>imVrb J«h.

A. 
g.

J«h gamgar Vmn‘mZ 
(00)

n¥Ïdrer VwbZoV 
{ÌÁ¶m

dmVmdaU Amho 
H$m?

1. ~wY 170 Zmhr
2. ewH«$ 450 0.95 hmo¶
3. n¥Ïdr 15 1.00 hmo¶
4.
5. 11
6.
7.
8. -200  4

Amnë¶mbm ‘m{hV Amho H$s gm¡a‘§S>imVrb gd© J«hm§Zm D$Om© gy¶m©nmgyZ {‘iVo. Ë¶m‘wio 
Ooìhm J«h gy¶m©À¶m A{V Odi AgVmV Voìhm Vo A{V CîU (Ja‘) AgVmV. Ooìhm AmnU 
gy¶m©nmgyZ Xÿa OmVmo Vgo J«h W§S> hmoV OmVmV. ho Vwåhmbm H$moï>H$ 13.2 ‘Ü¶o AmT>ibo H$m? 
ho gd©gmYmaUnUo ~amo~a Amho ’$º$ gy¶m©nmgyZ Xþgè¶m H«$‘m§H$mMm J«h åhUOo ewH«$ gmoSy>Z Ë¶mMo 
gamgar Vmn‘mZ gdm©V OmñV Amho Ë¶m‘wio Vmo gdm©V OmñV CîU (Ja‘) J«h Amho. Vo H$m ?

ewH«$ hm gdm©V A{V CîU J«h Amho hm J«h gy¶m©À¶m Odi AgyZhr Ë¶mMo OmS> dmVmdaUmMo 
AmdaU CîUVobm AS>dyZ R>odVo.

ewH«$mdarb hdm g§nyU©nUo H$m~©Z S>m¶Am°ŠgmB©S>Zo 
~Zbobr Amho, Or CîUVobm ~mhoa nSy> XoV Zmhr. 
¶mbmMm "h[aVJ¥h n[aUm‘' åhUVmV (AmH¥$Vr 
13.2) ¶mM H$maUm‘wio Oar ~wY gy¶m©Odi Agbm 
Var gwÜXm ewH«$ hm OmñV CîU Amho. n¥ÏdrÀ¶m 
dmVmdaUmV gwÜXm H$m~©Z S>m¶Am°ŠgmB©S> gmaIo dm¶y 
AmhoV Oo gy¶m©À¶m CîUVoZo Ja‘ Pmë¶mZ§Va n¥ÏdrZo 
gmoS>bobr, {H$aUmoËgO©Z CËgO©Zo emofyZ KodyZ CîUVm 
AS>{dVmV. åhUyZ h[aV J¥h n[aUm‘ n¥Ïdrda ¶mo½¶ 

Vmn‘mZ amIÊ¶mgmR>r ‘hËdmMr ^w{‘H$m ~Om{dVmo.

AmH¥$Vr 13.2 n¥Ïdrdarb h[aVJ¥h n[aUm‘mMr aMZm
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EH$ nmD$b nwT>o (A step further)

ewH«$ Am{U n¥Ïdr gma»¶m J«hmZm CîUVm 
amoIÊ¶mgmR>r H$maUr^yV Agbobm h[aVJ¥h 
n[aUm‘ W§S> hdm‘mZmV dZñnVtMr dmT> 
H$aUmè¶m h[aVJ¥hmgmaImM H$m‘ H$aV 
Zmhr. ewH«$ qH$dm n¥Ïdrdarb dmVmdaUmVrb 
H$m~©Z S>m¶Am°ŠgmB©S> gmaIo dm¶w gy¶m©‘yio 
CîUVm dmT>ë¶mZ§Va n¥ÏdrZo gmoS>bobr 
{H$aUmoËgO©Zo emofyZ CîUVobm amoIVmV. 

XþgarH$S>o dZñnVr harVJ¥hmV hdobm 
Ja‘ H$aVmV H$maU Vr EH$ ~§X OmJm AgVo, Ë¶mbm ghgm H$mMoÀ¶m q^Vr 
AgVmV, (AmH¥$Vr 13.3) Ë¶m {Xdg^maV Ja‘ hmoVmV na§Vw hdm AmV amhVo 
Am{U CîUVm ghOnUo ~mhoa nSy> eH$V Zmhr. Ë¶m‘wio XmoÝhrZm C~Xma R>odVmV 
na§Vw ho? doJdoJù¶m nÕVrZo H$aVmV.

AmH¥$Vr 13.3 Vmè¶m^modVrMm dñVrñWmZ àXoe

13.3 n¥Ïdr g{Odm§À¶m ApñVËdmgmR>r ¶mo½¶ H$er ~ZVo
(What makes Earth Suitable)

13.3.1 n¥ÏdrMr pñWVr (Position of Earth) for life to exist)

n¥Ïdr gOrdm§Zm OJÊ¶mgmR>r ‘XV H$aUmao ‘hËdmMo H$maU åhUOo n¥ÏdrMo gy¶m©nmgyZMo 
A§Va Amho. Oo gy¶m©nmgyZ AJXr ¶mo½¶ A§Vamda Amho, OoWo Vmn‘mZm‘wio nmUr Ðd ñdénmV 
ApñVËdmV amhÿ eH$Vo. Oa n¥Ïdr gy¶m©À¶m Odi AgVr Va Vr Iyn Ja‘ Pmbr AgVr Am{U 
Ë¶m‘wio gd© nmÊ¶mMo ~mînr^dZ Pmbo AgVo Am{U Oa n¥Ïdr Xÿada AgVr Va Vr AVr W§S> 

 AmH¥$Vr 13.4: Vmè¶m^modVrMm JmoëS>rbm°H$ àXoe

Habitable zone

Too hot Just right
Too cold

hmoD$Z gd© nmUr JmoR>bo AgVo. Aem A§Ë¶ 
n[apñWVr‘Ü¶o ~hþVoH$ gOrdg¥ï>r {deof H$ê$Z 
dZñnVr, àmUr, Am{U ‘mZdmbm n¥Ïdrda dmT> 
hmoUo Am{U ^a^amQ> hmoUo AeŠ¶ Pmbo AgVo. 
Oar H$m§hr gwú‘Ord Ogo H$s OrdmUy JmoR>boë¶m 
dmVmdaUmV {Od§V amhÿ eH$VmV. AmVmn¶ªV 
Amnë¶mbm Oo ‘m{hV Amho, Ë¶mdéZ gOrdm§À¶m 
CËH«$m§VrgmR>r nmUr ÐdénmV AgUo AË¶mdí¶H$ 
Amho. n¥ÏdrMo gy¶m©nmgyZMo A§Va nmÊ¶mbm 
ÐdénmV R>odVo Oo Ë¶mÀ¶m gd© ñdénmV g{OdmZm 
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OJÊ¶mgmR>r {dH$mgmgmR>r Am{U AmYmamgmR>r JaOoMo Amho. 

AmH¥$Vr 13.5 n¥Ïdr - {Zim J«h

gy¶m©nmgyZ (BVa Vmè¶mnmgyZ) Á¶m A§Vamda nmUr Ðd 
énmV amhVo Ë¶mbm amhÊ¶m ¶mo½¶ (dñVrñWmZ ¶mo½¶) joÌ 
(àXoe) Ago åhUVmV qH$dm H$m§hrdoiobm Ë¶mbm JmoëS>rbm°H$ 
àXoe åhUVmV (AmH¥$Vr 13.4) Vwåhr g‘mO {dkmZ‘Ü¶ohr 
Aä¶mgbobo Amho H$s n¥ÏdrMm OmñVrV OmñV ^mJ nmÊ¶mZo 
ì¶mnbobm Amho. Ë¶m‘wio AdH$memVyZ nm{hbo AgVm n¥Ïdr 
{Zù¶m a§JmMr {XgVo H$maU Ë¶mdarb Agbobo nmÊ¶mMo 
à‘mU Ë¶m‘wio n¥Ïdrbm {Zim J«h Agohr åhUVmV. 
(AmH¥$Vr 13.5)

n¥Ïdrbm gOrdmZm amhÊ¶m ¶mo½¶ ~Z{dUmam EH$‘od KQ>H$ åhUOo 
Vmn‘mZ Am{U {VMo gy¶m©nmgyZMo A§Va ho Amho H$m?

Oa n¥ÏdrMm AmH$ma AË¶§V bhmZ qH$dm AË¶§V ‘moR>m 
AgVm Va H$m¶ KS>bo AgVo?

‘§Ji J«hmZo gOrdm§Zm H$Yr AmYma {Xbm Amho H$m? 

‘§Ji J«h gy¶m©À¶m amhÊ¶m ¶mo½¶ àXoemÀ¶m da Amho. ‘§Jimda AZoH$ A§Vami¶mZo 
nmR>{dÊ¶mV Ambobr AmhoV. amoìhg© VoWo CVê$Z Ë¶mÀ¶m n¥ð>^mJmMm emoY KoÊ¶mV Ambm 
Amho. na§Vw AmVmn¶ªV Ordg¥ï>rMm H$moUVmhr R>mog nwamdm {‘imbobm Zmhr. VarnU 
emñÌkmZm dmQ>Vo Vr ^wVH$mimV ‘§Jimda ÐdénmV nmUr Agy eH$Vo. H$Xm{MV H$m§hr 
Vbmd Am{U g{OdmZm AmYma XoUmar n[apñWVr gwÕm Amho (AmH¥$Vr 13.6).

¶mM H$maUm‘wio ‘§Ji J«hmMo emókmZm AOyZhr 
AmH$f©U Amho. ho Amnë¶mbm gwÜXm ‘m{hVr H$ê$Z XoVo 
H$s {dkmZmH$S>o Zoh‘rM A§{V‘ CÎmao ZgVmV. AmnU 
OgOgo A{YH$m{YH$ emoY KoV OmVmo VgVgo Amnë¶mbm 
Z{dZ g§Ho$V qH$dm ZdrZ àH$maMo gOrd XoIrb gmnSy> 
eH$VmV. Ooìhm AmnU A{YH$ AÜ¶¶Z H$aVmo Voìhm 
{dkmZ ~XbmgmR>r Iwbo amhVo.

AmH¥$Vr 13.6. ‘§Ji

EH$ nmD$b nwT>o (A step further)
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13.3.2 n¥ÏdrMm AmH$ma (Size of the Earth)

n¥Ïdrbm amhÊ¶m¶mo½¶ ~Z{dUmao BVa H$m§hr ‘hËdmMo KQ>H$ AmhoV. Amnë¶m gm¡a‘§S>imV 
n¥Ïdrgh ~hþVoH$ gd© J«hm§À¶m H$jm dVw©imH$ma AmhoV. Ë¶m‘wioM g§nyU© df©^a CîUVm Am{U 
gy¶©àH$memMo à‘mU OdiOdi pñWa AgVo Ë¶m‘wioM OmñVrV OmñV {R>H$mUr OmñVrV OmñV 
W§S> Am{U A{V CîU ¶mnmgyZ amoIVo.

VargwÜXm gy¶m©nmgyZ ¶mo½¶ A§Vamda Agë¶m‘yio ‘Ü¶‘ Vmn‘mZ ho n¥Ïdrbm amhÊ¶m¶mo½¶ 
àXoe ~Z{dUmam EH$‘od KQ>H$ Zmhr. dmVmdaUmbm AmYma XoÊ¶mgmR>r {VMm AmH$ma gwÕm ¶mo½¶ 
Amho, Ogo Vwåhr ¶mnydu Aä¶mgbo Amho H$s dmVmdaU åhUOo n¥Ïdr g^modVmbr Agbobm dm¶y§Mm 
Wa Amho Oo gOrdmZm OJ{dÊ¶mgmR>r ‘hËdmMr ̂ y{‘H$m nma nmS>VmV. Vwåhr nmMì¶m àH$aUm‘Ü¶o 
ho XopIb Aä¶mgbo Amho H$s n¥ÏdrMm JwéËdmH$f©U Omoa Amnë¶mH$S>o IoMVmo. Oa n¥Ïdr AË¶§V 
bhmZ AgVr (Ë¶mM gamgar KZVogh) Va {VMo JwéËdmH$f©U ~b Amnë¶m dmVmdaUmVrb 
dm¶yZm Yê$Z R>odÊ¶mgmR>r ’$maM H$‘Omoa AgVo Am{U Vo AdH$memV ~mhoa ‘wº$ Pmbo AgVo. 
‘§Jimdarb dmVmdaU n¥ÏdrÀ¶m dmVmdaUmÀ¶m 100 nQ>rZo nmVi Amho Am{U ~wY J«hmda Va 
A{O~mV dmVmdaU Zmhr. 

XþgarH$S>o Oa J«h AË¶§V ‘moR>m AgVm Va Ë¶mMo Jwê$ËdmH$f©U A{YH$ OmñV AgVo Ë¶m‘wio Vmo 
Amnë¶mbm BVŠ¶m ‘moR>çm ~bmZo J«hmda AmoTy>Z AmUob H$s Amnbr hmS>o ‘moSy>Z VwH$S>o hmoVrb! n¥ÏdrÀ¶m 
¶mo½¶ AmH$mam‘wioM gOrdmZm OJÊ¶mgmR>r Cn¶wº$ dmVmdaUmbm AmYma XoÊ¶mg ‘XV H$aVo.

n¥Ïdrdarb dmVmdaUmVrb Am°³grOZMr CnpñWVr Amnë¶mbm œmg KoÊ¶mg ‘XV H$aVo 
Am{U gd© g{OdmZm ¶mMr JaO Amho. na§Vw Am°³grOZMr AmUIr EH$ ‘hËdmMr ^w{‘H$m Amho. 
Amnë¶m dmVmdaUmVrb H$m§hr Am°³grOZÀ¶m ^mJmMo énm§Va Xþgè¶m énmV H$aVo Ë¶mbm AmoPmoZ 
(VrZ Am°³grOZMm aoUy) åhUVmV Am{U Vmo dmVmdaUmMm EH$ ‘hËdmMm ^mJ ~ZVmo Ë¶mbm 
AmoPmoZMm Wa Ago åhUVmV. hm Wa T>mb ~ZyZ H$m¶© H$aVmo Omo gy¶m©nmgyZ ¶oUmè¶m hm{ZH$maH$ 
A{VZrb (UV) {H$aUmZm amoIVmo Oo gOrdm§À¶m noerZm ZwH$gmZ nmohMdy eH$V ZmhrV.

Amnbm d¡km{ZH$ dmagm (Our scientific heritage)

2013 ‘Ü¶o ̂ maVr¶ A§Vami g§emoYZ g§ñWm (BñÌmo) Zo gmoS>bobo 
‘§Ji¶mZ (‘mg© Am°{~©Q>a {‘eZ) ho ‘§JimÀ¶m emoYmVrb ‘moR>o 
nmD$b hmoVo. (AmH¥$Vr 13.7) ¶m ¶mZm‘Ü¶o dmVmdaU n¥ð>^mJ 
Am{U ^yVH$mimVrb nmÊ¶mMr {MÝho emoYUmar ¶§Ì gmYZo 

KoD$Z Jobo hmoVo. ¶mn¡H$s H$m§hr goÝga emñÌkmZm 
‘moR>o àý {dMmaÊ¶mg ghmæ¶ H$aVmV Ogo H$s 
‘§Ji H$Yr H$mir gOrdm§À¶m amhÊ¶mMo {R>H$mU 
hmoVo H$m? ‘§Ji¶mZmZo g§nyU© OJmbm XmIdyZ {Xbo 
H$s ^maV CÎm‘ H$‘r IMm©À¶m V§ÌkmZmZo AdH$me {dkmZ H$é eH$Vmo Am{U Ë¶m‘wio 
‘§Jimbm Amnë¶m gdm©À¶m Odi AmUÊ¶mg ‘XV Pmbr Amho.

AmH¥$Vr 13.7: ‘§Ji¶mZ
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13.3.3 n¥ÏdrMo Mw§~H$s¶ joÌ  (Magnetic field of the Earth)

"{Okmgy ¶m 6 drÀ¶m nwñVH$m‘Ü¶o 
Amåhr Aä¶mgbo Amho H$s EH$ ‘wº$nUo 
bQ>H${dbobm Mw§~H$ Zoh‘rM EH$m {Z{üV 
{XeoV pñWa amhVmo H$maU H$s ñdV… 
n¥Ïdr hr EH$m àM§S> Mw§~H$mà‘mUoM H$m¶© H$aVo. Vwåhr àH$aU 4 ‘Ü¶o ho gwÕm 
Aä¶mgbm AmhmV H$s Mw§~H$m^modVr Á¶m ^mJmV ¶mMm n[aUm‘ OmUdVmo Ë¶m 
^mJmV Mw§~H$s¶ joÌ AgVo. Ago ‘mZbo OmVo H$s n¥ÏdrÀ¶m Jmä¶m‘Ü¶o Or 
{dViboë¶m bmoI§S>mMr hmbMmb hmoVo Vr n¥ÏdrÀ¶m Mw§~H$s¶ joÌmMr CËnÎmr Agy eH$Vo.

n¥Ïdrda AdH$memVyZ ¶oUmè¶m bhmZ Cƒ D$Om© H$UmMm {Z¶{‘VnUo n[aUm‘ hmoV AgVmo. 
Ë¶mn¡H$s H$m§hr {dídmÀ¶m nbrH$Sy>Z ¶oVmV Ë¶m§Zm d¡{ídH$ {H$aUo Ago åhUVmV. BVa H$U 
gy¶m©nmgyZ ¶oVmV Am{U Ë¶mZm gm¡a dmao Ago åhUVmV. ho H$U hm{ZH$maH$ Agy eH$VmV H$maU 
dmVmdaUmMo ZwH$gmZ H$é eH$VmV, AmoPmoZMm Wa H$‘r H$é eH$VmV Am{U A{YH$ hm{ZH$maH$ 
A{VZrb {H$aU {H$aU n¥Ïdrda nmohmoMVmV Oo n¥Ïdrdarb {H$aU ho dmVmdaUmMo gOrdm§À¶m 
OrdZmda n[aUm‘ H$aVmV.

n¥ÏdrMo Mw§~H$s¶ joÌ EH$ g§ajH$ 
H$dMmMo H$m‘ H$aVo. ho Amnbo gwX¡d 
Amho. ¶mn¡H$s AZoH$ hm{ZH$maH$ {H$aUm§Zm 
(H$Um§Zm) Vo n¥ÏdrnmgyZ Xÿa R>odVo Ë¶m‘wio Amnbo dmVmdaU gwa{jV amhVo Ë¶m‘wio 
J«hmdarb gOrdmZm gwajm {‘iVo. 

gm¡a ‘§S>imVrb n¥ÏdrMo ApìXVr¶ ñWmZ ÐdénmVrb nmÊ¶mÀ¶m CnpñWVrbm 
AZw‘Vr XoVo. {VMm AmH$ma, dmVmdaU Am{U Mw§~H$s¶ joÌ ¶m gdm©‘wio n¥Ïdrbm EH$ Agm J«h 
~Z{dVo {OWo gOrd CX¶mbm ¶oVmV Am{U dmTy> eH$VmV.

13.4 n¥Ïdrdarb OrdZ {Q>H$dyZ R>odÊ¶mg H$m¶ H$maUr^yV Amho? 
      (What allows Life to be sustained on Earth)

n¥Ïdrda OrdZmgmR>r ¶mo½¶ {ñWVr Amho. na§Vw gOrd Am{U {ZOud dñVy‘Yrb g§~§Ym‘wio 
gOrd g¥ï>rMr Omo‘mZo dmT> hmoV Amho. {Okmgy ¶m B.6 d 7 dr À¶m nwñVH$m‘Ü¶o Vwåhr hdm, 
nmUr, gy¶©àH$me ‘mVr Am{U I{ZOo ¶mgma»¶m Z¡g{J©H$ gmYZg§nÎmrMm Aä¶mg Ho$bobm Amho. 
dZñnVr Am{U àmUr ¶m§À¶m ‘hËdmÀ¶m OrdZ à{H«$¶m{df¶r gwÜXm Vwåhr Aä¶mg Ho$bobm Amho. 
AmVm n¥Ïdrdarb OrdZmbm ghmæ¶ XoÊ¶mgmR>r Am{U {Q>H$dyZ R>odÊ¶mgmR>r ho gd© KQ>H$ nañna 
Am§Va{H«$¶m H$aVmV Vo nmhÿ¶m.

na§Vw n¥Ïdr OrdZmbm H$er ‘XV 
H$aVo Am{U {Q>H$dyZ R>odVo ?

na§Vw n¥Ïdr OrdZmbm H$er ‘XV 
H$aVo Am{U {Q>H$dyZ R>odVo ?
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13.4.1 hdm, nmUr Am{U gy¶©àH$me (Air, Water and sunlight) 

Amnë¶mbm ‘m{hV Amho H$s dmVmdaUm‘Ü¶o Am°³grOZ Amho. Omo ‘mZd, àmUr Am{U 
dZñnVr ¶m§À¶m dhZmg Cn¶wº$ Amho. dZñnVr gy¶©àH$memÀ¶m CnpñWVrV hdoVrb H$m~©Z 
S>m¶Am°ŠgmB©S> Am{U ‘mVr‘Yrb nmUr emofyZ KodyZ àH$meg§íbofU {H«$¶oZo AÞ V¶ma H$aVmV. 
¶m à{H«$¶o‘Ü¶o Am°ŠgrOZ ‘wº$ hmoVmo Omo ídgZmgmR>r JaOoMm Amho.

AmnU Aä¶mg Ho$bm Amho H$s gy¶m©nmgyZ {ZKUmè¶m CËgO©Zm‘wio n¥Ïdr VmnVo. h[aVJ¥h 
n[aUm‘m‘wio ¶m CîUVoMm H$m§hr ̂ mJ dmVmdaUmV AS>Hy$Z amhVmo. hm n[aUm‘ Oar gm¡å¶ Agbm 
Var nmUr Ðdê$n pñWVr‘Ü¶o R>odÊ¶mgmR>r Vmn‘mZ nwaogo amIbo OmVo. B.7 dr À¶m {Okmgw 
‘Ü¶o AmnU CËgO©ZmZo CîUVoMo ê$nm§Va ¶m{df¶r Aä¶mg Ho$bm Amho "dmVmdaUm{edm¶, n¥Ïdr 
AdH$memV CîUVm gmoS>ob Am{U Vr A{V W§S> hmoB©b. åhUyZ h[aVJ¥h n[aUm‘ n¥Ïdrbm CîU 
R>odÊ¶mg ‘XV H$aVmo.

gOrd g¥ï>rbm nmUr ‘hËdmMo Amho. Vwåhr Aä¶mgbobo Amho H$s n¥ÏdrÀ¶m n¥ð>^mJmda 
70% ^mJ nmÊ¶mZo ì¶mnbm Amho ho S>~Ho$, Vbmd, ZÚm, Pao, g‘wÐ, ‘hmgmJa ^yOb ¶m‘Ü¶o 
AmT>iVo. hr gd© nmÊ¶mMr CJ‘o "ObmdaU' ~Z{dVmV. Vwåhr 7 ì¶m àH$aUm‘Ü¶o Amä¶mgbo 
Amho H$s nmUr ho CÎm‘ ÐmdH$ Amho. B. 7 dr À¶m {Okmgy‘Ü¶o Vwåhr {eH$bm AmhmV H$s, nmUr 
‘mVrnmgyZ dZñnVrÀ¶m nmZmn¶ªV nmofH$ KQ>H$m§Mo dhZ H$go H$aVo. Vo àmÊ¶m‘Ü¶o earamÀ¶m 
Vmn‘mZmMo {Z¶‘U H$aVo, nMZmg ‘XV H$aVo, nmÊ¶mMm g‘Vmob amIVo Oo Amamo½¶mgmR>r Am{U 
gOrd g¥ï>rgmR>r Amdí¶H$ Amho. 

AmH¥$Vr 13.8 nmÊ¶mVrb gOrd g¥ï>r

   Oar n¥ÏdrMm ~amMgm ^mJ nmÊ¶mZo 
ì¶mnbobm Agbm Varhr ‘hmgmJamÀ¶m Imob 
^mJmV H$moUVo gOrd AmhoV ¶m{df¶r WmoS>rhr 
‘m{hVr Zmhr. ObmdaUmV bmImo gOrd 
g¥ï>rMo Q>ßno AmhoV gwú‘ ßb°³Q>m°Z nmgyZ Vo 
àM§S> ìhobn¶ªV Ago AZoH$ AOyZhr emoYbo 
OmV AmhoV. ‘hmgmJa, Vbmd Am{U ZÚm ho 
ObMamgmR>r g‘¥ÜX dmVmdaU àXmZ H$aVmV. 
(AmH¥$Vr 13.8) {nH$m§À¶m dmT>rgmR>r Am{U 
OJmVrb gd© bmoH$mZm ‘XV XoÊ¶mgmR>r JmoS>çm 
nmÊ¶mMr Amdí¶H$Vm Amho.

hdoVrb nmÊ¶mMr dm’$ T>J ~Z{dVmV Am{U nmD$g Am{U {h‘d¥ï>r nmS>VmV. Ë¶m‘wio 
ZÚm, Vbmd Am{U ^yObmbm nwÝhm nmUr gmR>m Ho$bm OmVmo. nmdgmMm n[aUm‘ EImÚm {R>H$mUr 
amhUmè¶m dZñnVr Am{U àmUr ¶m§À¶m àH$mamda hmoVmo. dmhUmar hdm hr hdm‘mZ Am{U nmD$g 
¶mZm AmH$ma XoVo, Or nmUr nwadR>m Am{U O{‘Zrdarb Ordg¥ï>rda à^md Q>mH$Vo.
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13.4.2 ‘mVr, IS>H$ Am{U I{ZOo (Soil, Rocks and Minerals)

Amnë¶m nm¶mImbr H$m§hrVar C„oIZr¶ Ago Amho. n¥ÏdrMo ^yH$dM Oo IS>H$, ‘mVr Am{U 
I{ZOmnmgyZ ~Zbobo Amho. Vo AË¶§V H$R>rU Am{U {ZOud Amho na§Vw Vo OrdZmgmR>r Amdí¶H$ 
Agbobr dmT> Am{U OJÊ¶mgmR>rMo KQ>H$ nwa{dVo. dZñnVrZm dmT>Ê¶mg ‘XV H$aUmè¶m ‘mVrnmgyZ 
Vo ‘rR>, H$moigm, Vob, bmoh Vm§~o ¶mgma»¶m YmVy§À¶m I{ZOmn¶ªV hm ~m÷ Wa (~mømdaU) 
‘mZd gOrd g¥ï>r Am{U n[ag§ñWobm ‘XV H$aVmo. n¥ÏdrMm KZ ̂ mJ Á¶m‘Ü¶o IS>H$, ‘mVr Am{U 
I{ZOo ¶m KQ>H$m§Mm g‘mdoe Amho Ë¶mZm "^yAmdaU' Ago åhUVmV.

‘mVr hr gmYm H$Mam (KmU) dmQ>V Agbr Var Ë¶m‘Ü¶o g‘¥Õ nmofH$ KQ>H$ Ogo H$s 
Z¡Q´>moOZ Am{U nmoQ>°{e¶‘ AmhoV Oo dZñnVrÀ¶m dmT>rgmR>r Amdí¶H$ AmhoV. ho nmofH$ KQ>H$ 
IS>H$mÀ¶m gmdH$menUo {dKQ>ZmVyZ Am{U dZñnVr Am{U àmUr ¶m§À¶m AdeofmVyZ ¶oVmV.

n¥Ïdrda IS>H$, ‘mVr, B. doJdoJù¶m 

AmH¥$Vr 13.9 ^y {d{dYVm

àH$maMr ^yñdéno AmhoV. ¶m {d{dYVogh Ë¶mZm 
AmH$ma XoUmè¶m Am{U ~XbUmè¶m à{H«$¶m§Zm ^y 
{d{dYVm åhUVmV (AmH¥$Vr 13.9) Oo A{ÛVr¶ 
dñVrñWmZ {Z‘m©U H$aVo, Á¶m‘Ü¶o doJdoJù¶m 
àH$maÀ¶m gOrd g¥ï>tMr dmT> hmoVo. {ZgJm©Vrb 
{ZOud Ogo H$s AmJ, ‘mVr, IS>H$, Am{U nmUr 
hr Ho$di nmœ©^y‘r Zmhr Va Vo OrdZmÀ¶m 
H$Wobm AmH$ma XoÊ¶mg ‘XV H$aVmV.

13.4.3 dZñnVr, àmUr Am{U gwú‘Ord (Plants, animals and Micro-organisms) 

gwú‘Ordmdarb àH$aUmnmgyZ Vo n¶m©daUemómdarb àH$aUmn¶ªV AmnU n{hbo Amho H$s, 
n¥Ïdr hr gOrd g¥ï>rZo n[anyU© Amho PmS>o, PwSw>no, Am¡fYr dZñnVr, àmUr, H$sQ>H$ Am{U CKS>çm 
S>moù¶mZm Z {XgUmao gwú‘Ord, gd© àmUr, gOrd {OWo amhVmV Ë¶m {R>H$mUmgh OrdmdaU 
~Z{dVmV. ¶m‘Ü¶o O‘rZ, hdm, nmUr ¶m§Mm g‘mdoe Amho, OoWo OrdZ OJÊ¶mgmR>r Am{U 
dmT>rgmR>r g^modVmbÀ¶m dmVmdaUmer Am§Va {H«$¶m gmYbr OmVo.

Vwåhr àH$aU 12 ‘Ü¶o Aä¶mg Ho$ë¶mà‘mUo gOrd EH$‘oH$mda Am{U Ë¶m§À¶m n¶m©daUmda 
Adb§~yZ AgVmV. dZñnVr àH$meg§íbofUmÀ¶m ghmæ¶mZo AÞ ~Z{dVmV àmUr, dZñnVr qH$dm 
BVa àmUr Vo ImVmV Am{U {dKQ>Z H$ê$Z ‘¥V nXmW© ‘mVr‘Ü¶o nmofH$  KQ>H$mÀ¶m ñdénmV 
¶oVmV. {ZgJ© gOrd g¥ï>rbm AmYma XoUmar EH$ nÜXV åhUyZ EH${ÌVnUo H$m¶© H$aVmo.

13.4.4 g‘VmobmMo ‘hËd (Importance of Balance)

n¥Ïdrda BVŠ¶m Jmoï>tMm g‘Vmob H$gm amIbm OmVmo ¶mMo Vwåhmbm H$Yr AmíM¶© dmQ>bo 
Amho H$m? n¥Ïdr hr {ZgJ©, hdm‘mZ Am{U Ord g¥ï>r ¶m§À¶m‘Ü¶o Vr ñdV… EH$m àM§S> g§K H$m¶© 
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àH$ënmà‘mUo dmJVo. hr EH$ {demb Aer gOrd g¥ï>r nÜXV OoWo O{‘Z, hdm, nmUr Am{U 
gOrd EH$‘oH$mbm AmYma XoVmV Am{U à^m{dV H$aVmV. EH$m bhmZ ^mJmVrb ~Xb Ogo H$s 
O§Jb VmoS>Uo ho nmD$g, ‘mVr, hdoMm XOm© Am{U VoWo OJUmao àmUr ¶m gdm©da à^md Q>mHy$ 
eH$Vo. n¥Ïdrdarb gOrd ñn¥ï>r hr Ho$di EH$m Jmoï>r‘wio Zmhr Va gd© Jmoï>rMm g‘Vmob amIyZ 
EH${ÌVnUo H$m¶© H$aVmV åhUyZ {Q>Hy$Z amhVo. ¶mM g‘Vmobm‘wio Amnë¶m J«hmbm dñVrñWmZ 
~Z{dVo. åhUyZM hdm, nmUr, ‘mVr Am{U gd© àH$maÀ¶m gOrd g¥ï>rMr OmonmgUm Am{U g§ajU 
H$aUo ho ’$º$ ‘hËdmMo ZgyZ ^{dî¶mgmR>r n¥Ïdr {ZamoJr R>odUo ho AË¶§V JaOoMo Am{U ‘hËdmMo 
Amho.

13.5 gOrd g¥ï>rbm Zï> hmoÊ¶mnmgyZ H$m¶ amoIVo?
     (What keeps Life from Disappearing?)

Oa dZñnVr Am{U àmUr ¶m§Mo nwZéËnmXZ Pmbo Zmhr, Va AIoa n¥Ïdrda gOrdg¥ï>r 
ApñVËdmV amhUma Zmhr. nwZéËnmXZm‘wio àË¶oH$ àH$maMr gOrd g¥ï>r ApñVËdmV am{hb Am{U 
gOrd g¥ï>r‘Ü¶o gmVË¶ {Q>Hy$Z amhrb ¶mMr ImÌr hmoVo. AmnU ghgm Aer Anojm H$aVmo H$s 
àmUr Ogo {n„o {Z‘m©U H$aVrb, Jm¶rbm dmgao AmhoV, ‘m§Oambm ‘m§OamMr {n„o AmhoV ho Ago 
KSy>Z ¶oVo H$maU nmbH$ Ë¶m§À¶m g§VVrbm EH$mM noernmgyZ H$go {dH${gV ìhmdo ¶m{df¶rMr 
gwMZm XoVmV. ¶m gwMZm AZwd§{eH$ nXmW© (KQ>H$) qH$dm OÝ¶y g{Odm§À¶m àË¶oH$ noer‘Ü¶o 
gmR>{dbobo AgVmV.

Vwåhr àË¶oH$ noer‘Ü¶o EH$ WmoS>Š¶mV gwMZm nwñVH$ åhUyZ OÝ¶y§Mm {dMma H$é eH$Vm. 
H$mhr gwMZm noetZm aº²$ H$go ~Zdm¶Mo Vo gm§JVmV Va BVa hmS>o, ñZm¶y qH$dm ËdMobm {Z{‘©Vr 
H$er H$am¶Mr ¶mMo ‘mJ©Xe©Z XoVmV. EH${ÌVnUo ¶m gd© gyMZm gw{ZpíMV H$aVmV Jm¶rÀ¶m 
dmgamnmgyZ Jm¶ hmoVo qH$dm ‘m§OamÀ¶m{n„mnmgyZ ‘m§Oa ~ZVo.  

na§Vw nwZéËnmXZm‘wio EH$mM àH$maMo gOrd àmUr {Z‘m©U hmoVmV Ago Zmhr Ë¶m‘wio 
nmbH$m‘m’©$V àmÊ¶m§Zm {‘iUmè¶m gyMZm‘Ü¶o WmoS>çm à‘mUmV ~Xb H$aÊ¶mMr nadmZJr AgVo. 
H$mhr doiobm ho ~Xb dZñnVr qH$dm àmÊ¶m§Zm ZdrZ dmVmdaUmV CÎm‘nUo OJÊ¶mg ‘XV 
H$aVmV. CXmhaUmW©, H$mbm§VamZo C§Q>mZr Ma~r gmR>{dÊ¶mgmR>r Am{U dmid§Q>m‘Ü¶o Ord§V 
amhÊ¶mgmR>r Hw$~S>o {dH${gV Ho$br. Amamo½¶ ¶m àH$aUmV Vwåhr Aä¶mgë¶mà‘mUo gwú‘Ord gwÕm 
H$mhr OrdmUy {dH${gV H$aVmV Oo à{VO¡drH$mZm à{VamoYH$ ~Zbo AmhoV, Ë¶m‘wio Ë¶mZm {Q>Hy$Z 
amhÊ¶mg ‘XV hmoVo. AZoH$ nwT>rb {nT>¶m§‘Ü¶o, Aem ~Xbm§‘wio ZdrZ d¡{eîQ>ço> qH$dm AJXr 
ZdrZ àH$maMo gOrd àmUr {Z‘m©U hmoD$ eH$Vrb. åhUyZ nwZéËnmXZ Ho$di àË¶oH$ àH$ma Mmby> 
R>odV ZmhrV Va gOrdm§À¶m OrdZmVrb ~Xbm§er OwidyZ KoÊ¶mg Am{U ZdrZ ñdénmV Mmby 
amhÊ¶mg ‘XV H$aVmV (AmH¥$Vr 13.10)
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AmH¥$Vr 13.10 dmgamnmgyZ Jm¶rMm {dH$mg

  na§Vw EH$mM à{H«$¶o‘wio g‘mZVm (àmUr 
EH$mM àH$maÀ¶m gOrdmZm OÝ‘ XoVmV. 
Ogo H$s Jm¶ hr Jm¶rbmM OÝ‘ XoVo) 
Am{U {d{dYVm (H$m§hr àH$maÀ¶m 
gOrdm‘Ü¶o a§J Am{U C§Mr‘Yrb ’$aH$ 
¶mgmaIr d¡{eîQ>ço Xe©{dVmV) ho H$go 
{Z‘m©U hmoVo ho EH$ ‘Zmoa§OH$ H$moS>o Amho. 
XmoZ àH$maÀ¶m àOZZ à{H«$¶m AmhoV… 
EH$ Á¶m‘Ü¶o g§VVr ¶m AJXr OdiOdi 

Ë¶m§À¶m nmbH$m gma»¶mM AgVmV Am{U Xþgè¶m‘Ü¶o g§VVr ¶m Ë¶m§À¶m nmb>H$mnojm WmoS>çm 
doJù¶m AgVmV.

Ab¢{JH$ nwZéËnmXZm‘Ü¶o EH$b nmbH$ ZdrZ g§VVr {Z‘m©U H$aVmV Á¶m AJXr Ë¶m§MrM 
AMyH$ à{VH¥$Vr AgVmV. (A§VJ©V gwMZm AJXr gma»¶mM AgVmV)

b¢{JH$ nwZéËnmXZm‘Ü¶o XmoZ nmbH$m§À¶m gwMZm EH${ÌV H$ê$Z ZdrZ g§VVr {Z‘m©U H$aVmV 
Á¶m nmbH$mn¡H$s H$moUmerhr gma»¶mM ZgVmV. Ë¶m‘Ü¶o XmoÝhr nmbH$m§Mo H$m§hr JwU AgVmV 
Am{U Ë¶m‘Ü¶o H$m§hr ~Xb gwÕm AgVmV. ho {‘lU H$m§hr d¡{eîQ>çoo {Q>H$dyZ R>odÊ¶mg ‘XV 
H$aVmV Am{U ZdrZ g§VVr àH$Q> H$aVmV. AZoH$ {nT>çm§‘Ü¶o ho N>moQ>o ’$aH$ ‘moR>o hmoV OmVmV 
Am{U ZdrZ g§VVrMr {Z{‘©Vr XoIrb H$ê$ eH$VmV. 

dZñnVr Am{U àmUr ¶m‘Ü¶o nwZê$nmXZ H$go hmoVo Am{U Vo gOrdm§Zm {deof d¡{eîQ>çoo 
{dH${gV H$aÊ¶mg Am{U H$m§hrdoiobm H$mbm§VamZo ~Xb H$aÊ¶mg H$er ‘XV H$aVmV Vo nmhÿ¶m.

13.5.1 Ab¢{JH$ nwZê$ËnmXZ (A Sexual Reproduction)

AZoH$ dZñnVrMm H$moUVmhr ̂ mJ nmZo, 

~m§~y D$g ¶m§Mr dmT> ZdrZ 
dZñnVr‘Ü¶o H$er hmoVo ? ‘r ¶m§Mr 
~r¶m§Zo H$Yrhr nm{hbr ZmhrV.

ImoS> qH$dm ‘wio O{‘Zr‘Ü¶o éVbobr AgVmV 
dZñnVtMo nwZéËnmXZ hmoVo. Aem àH$maÀ¶m 
nwZéËnmXZmbm emH$s¶ nwZéËnmXZ (àOZZ) 
Ago åhUVmV.

Vwåhr {ZarjU H$ê$ eH$Vm Am{U 
Vw‘À¶m g^modVmbr Agboë¶m ¶m nÜXVrZo dmT>Umè¶m H$mhr dZñnVtMr ¶mXr H$am.
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H¥$Vr 13.3 Mbm emoY KoD$¶m (Let us find out)

·· H$m§hr dZñnVtMo ̂ mJ ¿¶m, Ogo H$s ‘Zr ßbm±Q> (dZñnVr) Mm H$mnbobm ImoS>, 

AmH¥$Vr 13.11 emH$s¶ 
nwZéËnmXZ (a) A„o  

(b) ~Q>mQ>m

(b) 

(a) 

S>moio CJdbobm ~Q>mQ>m {H$dm Aëë¶mMm VwH$S>m (AmH¥$Vr 13.11b)

·· àË¶oH$ dZñnVr Amobga O{‘ZrV (AVr Imob Zmhr) bmdm ‘Zr ßbm±Q> 
d H$mnbobm VwH$S>m H$mMoÀ¶m S>ãã¶mV bmdm åhUOo Ë¶mMo {ZarjU H$aUo 
gmono hmoB©b.

·· H$miOr ¿¶m H$s dmT> hmoÊ¶mgmR>rÀ¶m gd© gmo¶r nwadm Oem H$s nmUr, 
hdm Am{U gy¶© àH$me.

·· XaamoO Ë¶m§Mo {ZarjU H$am Am{U ‘wio, Imo‹S> Am{U nmZo ¶oÊ¶mgmR>r {H$Vr 
{Xdg bmJVmV ¶mMr Zm|X R>odm n{hbo nmZ Ho$ìhm CJdVo ¶mMohr {ZarjU 
H$am.

Ever heard of ...
Not just plants – microbes and simple animals also reproduce 
asexually. For example, single-celled organisms like bacteria and 
amoebae divide into two identical individuals. Some multicellular 
organisms like algae can regrow from small cut parts. 
Hydra, another simple animal, grows tiny buds on its 
body that break off and grow into new individuals.

Planaria, a type of flatworm, can regrow from just 
a small piece of their body! Scientists study them to 
understand regeneration in animals.

H$Yr EoH$b§V.... (Ever heard of...)
’$º$ dZñnVrM Zmhr, Va gwú‘O§Vy Am{U gmYo àmUr gwÜXm Ab¢{JH$nUo 

AmH¥$Vr 13.12 ßb°Zoar¶m

nwZñËnmXZ H$aVmV. CXmhaUmW©, ~°ŠQ>oar¶m Am{U A{‘~mgmaIo EH$noer¶ 
àmUr XmoZ g‘mZ g§VVr‘Ü¶o {d^mJbo OmVmV. H$mhr ~hþnoer¶ àmUr Ogo 
H$s, e¡dmi bhmZ H$mnboë¶m ^mJmnmgyZ Ë¶m§Mr nwÝhm dmT> hmoVo. Ë¶mÀ¶m 
earamda bhmZ H$ù¶m dmT>VmV Á¶m VwQ>VmV Am{U ZdrZ hm¶S´>mMr dmT> 
hmoVo.

ßb°Zoar¶m (AmH¥$Vr 13.12) gnmQ> H¥$‘rMm EH$ àH$ma Ë¶m§À¶m 
earamÀ¶m VwH$S>çmnmgyZ nwÝhm dmT> hmoD$ eH$Vo. emók ¶m gOrdm§Mm Aä¶mg gOrdm‘Yrb 
nwZ^©d g‘OyZ KoÊ¶mgmR>r Ho$bm.

13.5.2 b¢{JH$ nwZéËnmXZ (Sexual Reproduction)

¶m àH$maÀ¶m nwZéËnmXZm‘Ü¶o XmoZ nmbH$ gh^mJr AgVmV gm‘mÝ¶Vm Ë¶mZm Za Am{U 
‘mXr åhUVmV ho àmÊ¶m‘Ü¶o nmhUo gmono Amho na§Vw Vwåhmbm ‘m{hV Amho H$m ’w$bm§À¶m 
dZñnVr‘Ü¶o XoIrb Za Am{U ‘mXr ho ^mJ AgVmV ? H$mhr gwú‘Ord Ogo H$s OrdmUw Am{U 
H$dH$ (¶rñQ>) Ë¶m§À¶m‘Ü¶o XoIrb XmoZ {‘bZ àH$ma AgVmV. Oo XmoZ nmbH$mà‘mUo H$m¶© 
H$aVmV.
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nwZéËnmXZmgmR>r {deof noer (Special cells for reproduction)
Vwåhmbm H$Xm{MV Amü¶© dmQ>ob H$s Oa XmoÝhr nmbH$ ZdrZ gOrdm§À¶m {Z{‘©VrgmR>r 

AZwd§{eH$ KQ>H$ Xþgè¶mZm XoVmV Va ‘wbmbm XþßnQ> gwMZm {‘iUma ZmhrV H$m? hm Xa àË¶oH$ 
{nT>r‘Ü¶o hmoV amhUma Zmhr H$m ?

ho Ago KS>V Zmhr H$maU àË¶oH$ nmbH$mH$S>o {deof nwZéËnmXZ noer AgVmV Ë¶mZm "¶w½‘Ho$' 
åhUVmV. ho nmbH$mOdirb AZwd§{eH$ KQ>H$m§À¶m ’$º$ AÜ¶m© ^mJmMo dhZ H$aVmV. Ooìhm Za 
Am{U ‘mXr ¶w½‘Ho$ EH${ÌV ¶oVmV Voìhm Vo gwMZm§À¶m g§nyU© gQ>mgh àË¶oH$ nmbH$mH$Sy>Z AYu 
¶w½‘Ho$ KoD$Z ZdrZ noer ~Z{dVmV.

~mbHo$ hr V§VmoV§V Ë¶m§À¶m AmB© qH$dm dS>rbm§gmaIr {XgV ZmhrV. EH$mM Hw$Qw>§~mVrb ^mD$ 
Am{U ~{hUr gwÜXm EH$‘oH$m§nojm doJdoJù¶m {XgVmV, ¶mMo H$maU åhUOo àË¶oH$ ~mbH$ ho 
XmoÝhr nmbH$m§H$Sy>Z {‘l ñdê$nmVrb OÝ¶y§Mr ‘m{hVr {‘i{dVo. àË¶oH$ OÝ¶y ho S>moù¶m§Mm a§J, 
Ho$gm§Mo àH$ma Am{U ¶mgma»¶m AZoH$ BVa Jmoï>tgmR>r doJdoJù¶m gwMZm XoVmV, Ooìhm ewH«$mUy 
Am{U A§S>r EH$Ì ¶oD$Z ~mimMr {Z{‘©Vr hmoVo Voìhm ¶m gyMZm doJdoJù¶m àH$mao {‘giVmV. 
åhUyZ àË¶oH$ ‘yb ho EH$ A{ÛVr¶ AgVo EH$m ‘wbmbm AmB©gmaIo ZmH$ Am{U Xþgè¶m ‘wbrbm 
d{S>bm§gmaIo S>moio AmZwd§{eH$VoZo {‘iy eH$VmV² ¶m‘Ü¶o AmíM¶© Zmhr. ho gd© nmbH$m§À¶m 
""gwMZm nwñVH$ g§MmMo'' H$moUVo VwH$S>o EH$Ì Ambo AmhoV ¶mda Adb§~yZ AgVo.

dZñnVr‘Yrb b¢{JH$ nwZéËnmXZ (Sexual reproduction in plants) 
dZñnVr Ë¶m§À¶m ’w$bm§À¶m doJdoJù¶m ^m§JmMm dmna 

{~Om§S> 

namJH$U

AmH¥$Vr 13.13 EH$ ’y$b

H$ê$Z Za Am{U ‘mXr ¶w½‘Ho$ V¶ma H$aVmV. ’w$bmÀ¶m 
namJH$Um‘Ü¶o AmXiUmao namJH$U åhUOo Za ¶w½‘H$ Va 
’w$bmÀ¶m AmV Imobda AmXiUmao ~rOm§S> åhUOo ‘mXr 
¶w½‘H$ namJH$U ho dmam, {H$Q>H$ qH$dm àmÊ¶mH$Sy>Z Xþgè¶m 
’w$bmda dmhÿZ Zobo OmVmV ¶m à{H«$¶obm namJr^dZ Ago 
åhUVmV. Ooìhm Za Am{U ‘mXr ¶w½‘H$m§Mm g§¶moJ hmoVmo, 
Voìhm ~rO ~Z{dUmao EH$ ¶w½‘ZO ’$bZmZo V¶ma hmoVo. 
~rOm§S>m^modVr ’w$bmMm ‘m§gb ^mJ ’$imV {dH${gV hmoVmo. (AmH¥$Vr 13.13)

Ooìhm njr qH$dm àmUr ’$i ImVmV Voìhm ~r¶mUo hr ‘yi amonmnmgyZ Xÿada Q>mH$br OmVmV 
Ë¶m‘wio dZñnVrMm àgma hmoVmo. Aem[aVrZo ’$i Imboë¶m Am{U ~r¶mUo ~mhoa Q>mH$Umè¶m 
njmZr dS>mMo ~rO nmdgmZ§Va q^VrVrb ^oJm‘Ü¶o CJdy eH$Vo. Ooìhm ~r¶mUm§Zm nmUr {‘iVo 
Voìhm Vo gmR>{dboë¶m nmofH$ VËdm§Mm dmna H$ê$Z ‘wio Am{U H$m|~ dmT>{dVmV. B¶Îmm 7 dr ‘Ü¶o 
Vwåhr ~r¶mUm§À¶m A§Hw$aÊ¶mMm Aä¶mg Ho$bobm AmR>dV Agob {OWo Vwåhr bhmZ H$m|~ nm{hbo 
hmoVo Am{U n{hbo nmZ àH$Q> Pmbo hmoVo.
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àmÊ¶m‘Yrb b¢{JH$ nwZéËnmXZ (Sexual reproduc in Animals)
àmÊ¶m‘Ü¶o ¶w½‘H$m§Zm ewH«$mUy (Za) Am{U A§S>o (‘mXr) 

’$bZ

¶w½‘ZO

A§S>m noer

ewH«$mUw noer 

AmH¥$Vr 13.14 ¶wå‘ZO {Z{‘©Vr

Ago åhUVmV. àmÊ¶m‘Ü¶o ’$bZ KSy> eH$Vo CXmhaUmW©, Za 
Am{U ‘mXr ‘mgo qH$dm ~oSy>H$ AZwH«$‘o ewH«$mUy Am{U A§S>r 
~mhoa ’o$H$VmV. OoWo Vo EH${ÌV ¶oD$Z ¶w½‘ZO ~Z{dVmV. ¶m 
àmÊ¶m‘Ü¶o ¶w½‘ZOmMm {dH$mg J^m©V gwÕm nmÊ¶mV hmoVmo.

njr Am{U gñVZ àmUr Á¶m‘Ü¶o ‘mZdmMmhr g‘mdoe 
AgVmo ewH«$mUy ho ‘mXrÀ¶m AmV O‘m hmoVmV Am{U Ë¶mdoir 
ewH«$mUy ‘mXrZo V¶ma Ho$boë¶m A§S>çmÀ¶m {XeoZo nmohmoMVmV 
Voìhm ’$bZ KSy>Z ¶oVo. ¶m nm¶arZ§Va njr Am{U gñVZ 
àmÊ¶m§‘Ü¶o doJdoJù¶m à{H«$¶m KSy>Z ¶oVmV. 

nú¶m§‘Ü¶o ’$brV A§S>o (¶w½‘ZO) ‘mXrÛmao KmVbr OmVmV. A§S>r KmVë¶mZ§Va C~{dÊ¶mÀ¶m 
à{H«$¶o Xaå¶mZ ¶w½‘ZOmMm {dH$mg hm J^m©‘Ü¶o hmoVmo. ‘mXr nmbH$m§H$Sy>Z àË¶oH$ A§S>çm‘Ü¶o 
{H$Vr AÞ Kmbmdo bmJVo ¶mMm {dMma H$am. Oo {dH$gZerb J^m©nmgyZ Vo A§S>r {Q>H${dÊ¶mn¶ªV 
nwamdo bmJVo. ho J^m©bm nmofU nwadR>m H$aÊ¶mgmR>rMr hr nÜXV Amho.

OmñVrV OmñV gñVZ àmÊ¶m§‘Ü¶o ¶w½‘ZOmMm {dH$mg e[aamÀ¶m AmV J^m©‘Ü¶o hmoVmo. ~mi 
OÝ‘mbm ¶oB©n¶ªV Ë¶mMr dmT> hmoÊ¶mgmR>r Amdí¶H$ Agbobo gd© AÞ d Am°ŠgrOZ ¶m§Mm nwadR>m 
AmB©Mo eara H$aVo. A§S>r XoUmè¶m nú¶m§gma»¶m àmÊ¶m§À¶m VwbZoV {dH$gZerb ~mimbm nmofU 
XoÊ¶mMm hm EH$ doJim àH$ma Amho. {n„m§Zm OÝ‘ XoÊ¶mMo qH$dm A§S>r XoÊ¶mMo ’$m¶Xo Am{U VmoQ>o 
H$moUVo AmhoV? Hw$Ìo, Jm¶r qH$dm ‘mZd ¶mgmaIo àmUr nú¶m§gmaIoM A§S>r XoD$ eH$VmV Ago 
Vwåhmbm dmQ>Vo H$m ? H$m qH$dm H$m Zmhr?

13.6 n¥Ïdrdarb OrdZmbm ¶oUmao YmoHo$ H$moUVo AmhoV? (What ore the threats 
of Life on Earth?)

Amnë¶mbm ‘m{hV Amho H$s, n¥Ïdrdarb OrdZ ho gOrd Am{U {ZOud dñVy§À¶m EH${ÌV 
H$m‘ H$aÊ¶mÀ¶m ZmOyH$ g‘Vmobmda Adb§~yZ Amho. na§Vw ‘mZdr H¥$Ë¶o hr ¶m g‘Vmobmbm 
{~KS>{dV AmhoV. OmJ{VH$ Vmn‘mZmVrb N>moQ>mgm ~Xb gwÜXm Am°ŠgrOZMr nmVis qH$dm 
AmoPmoZMm Wa OrdZmbm YmoH$m {Z‘m©U H$ê$ eH$VmV.

AmO Amnë¶mg‘moarb gdm©V ‘moR>o n¶m©daUr¶ AmìhmZ åhUOo hdm‘mZmVrb ~Xb, O¡d 
{d{dYVoMo ZwH$gmZ Am{U àXÿfU Á¶m§Zm EH${ÌVnUo {Vhoar J«hr¶ g§H$Q> åhUyZ AmoiIbo OmVo.
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H$moigm Am{U Vob ¶mgmaIr Ordmí‘ B§YZo Omië¶mZo H$m~©Z S>m¶Am°ŠgmB©S> Am{U {‘WoZ 
¶mgmaIo h[aV J¥h dm¶y ~mhoa nS>VmV. ho dm¶y dmVmdaUmV AmUIr CîUVm AS>H${dVmV Á¶m‘wio 

AmH¥$Vr 13.15 hdoMo àXÿfU

OmJ{VH$ Vmn‘mZmV dmT> hmoVo gm‘mÝ¶nUo 
PmS>o, dZñnVr Amm{U AJXr bhmZ g‘wÐmVrb 
ßb±ŠQ>m°Z XoIrb dmT>VmZm H$m~©Z S>m¶ Am°ŠgmB©S> 
emofyZ KoVmV Ë¶m‘wio n¥Ïdr g‘Vmob amIVo 
na§Vw Ooìhm Amåhr Ordmí‘ B§YZ OmiVmo Voìhm 
AmnU Xe-bj dfm©nmgyZ O{‘ZrImbr 
AS>H$bobm A{Varº$ H$m~©Z gmoS>Vmo. n¥Ïdr ho 
nwaogo ObXnUo emofy eH$V Zmhr åhUyZ CîUVm 
dmT>Vo Vmn‘mZmVrb WmoS>rer dmT> XoIrb 

~’$m©Mo Ka {dVidy eH$Vo, g‘wÐmMr nmVir dmTy> eH$Vo Á¶m‘wio AZoH$ {H$Zmao ehamV nya ¶oD$Z 
hdm‘mZmMr Vrd« n[apñWVr {Z‘m©U hmoD$ eH$Vo Am{U AZoH$ dZñnVr Am{U àmUr Zï> hmoD$ 
eH$VmV. Vmn‘mZ, nmD$g Am{U hdm‘mZmÀ¶m nÜXVrVrb ¶m XrK©H$mbrZ ~Xbm§Zm "hdm‘mZmVrb 
~Xb' Ago åhUVmV.

Ooìhm Z¡g{J©H$ ‘ybñWmZo Zï> hmoVmV Voìhm dZñnVr Am{U àmUr Zï> hmoVmV. Á¶m‘wio 
n[ag§ñWm {~KSy> eH$Vo. CXmhaUmW© AmnU àH$aU 12 ‘Ü¶o nm{hë¶mà‘mUo Oa JdV Zmhrgo 
Pmbo Va Ë¶mda Cn{OdrH$m H$aUmao h[aU qH$dm Q>moi ho OJÊ¶mgmR>r g§Kf© H$aVmV Am{U 
emH$mhmar àmÊ¶m{edm¶ dmK qH$dm H$moëho ¶mgmaIo Cn^moºo$ XoIrb Ë¶m§Mo AÞ J‘m{dVmV. 
àË¶oH$ àH$maÀ¶m gOrdm§Mr ^y{‘H$m AgVo Am{U H$m§hr J‘mdë¶mZohr {ZgJm©Mr OrdZ OJÊ¶mMr 
j‘Vm H$‘Hw$dV hmoVo.

àXÿfUm‘wio g‘ñ¶m AmUIr dmT>Vo. H$maImZo, dmhZo Am{U OiË¶m B§YZm‘wio hmoUmao dm¶y 
àXÿfU ‘mZdm§Zm Am{U {ZgJm©bm hmZr nmohmoM{dVo. Ë¶m‘wio ídgZmMo Ìmg hmoD$ eH$VmV, 
{nH$m§Mo ZwH$gmZ hmoD$ eH$Vo Am{U Ywi Am{U Amåb¶wº$ nmD$g nSy> eH$Vmo. (AmH¥$Vr 13.15)

hdm‘mZ ~XbmMm n[aUm‘ hm {nH$m§À¶m dmT>rnmgyZ Vo nmUr nwadR>çmn¶ªV Am{U dÝ¶ 
Ordm§À¶m ‘ybñWmZmn¶ªV Am{U ‘mZdr Amamo½¶mn¶ªV gd© Jmoï>tda hmoVmo. n¥Ïdrdarb OrdZmMo 
ajU H$aÊ¶mgmR>r Amnë¶mbm àXÿfU H$‘r H$amdo bmJob, ñdÀN> D$O}Mm dmna H$amdm bmJob 
Am{U A{YH$ ehmUnUmZo {ZU©¶ ¿¶mdo bmJVrb. AmnU ho XoIrb {eH$bmo AmhmoV H$s n¥Ïdrdarb 
OrdZ nañnamdb§~r Z¡g{J©H$ àUmbrÛmao g‘{n©V ZmOyH$ g§VwbZmZo ’w$bV AgVo. VWm{n ‘mZdr 
H¥$Ë¶m‘wio ho g§VwbZ A{YH$m{YH$ YmoŠ¶mV ¶oV Amho. CXmhaUmW© hdoVrb Am°ŠgrOZMo à‘mU 
WmoS>o H$‘r qH$dm OmñV qH$dm n¥ÏdrMo Vmn‘mZ WmoS>o H$‘r qH$dm OmñV qH$dm dmVmdaUmVrb 
AmoPmoZMo à‘mU WmoS>o H$‘r Pmë¶mg n¥Ïdrdarb OrdZ YmoŠ¶mV ¶oD$ eH$Vo.
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OJ^amVrb Xoem§Zr n¶m©daUmMo ajU H$aÊ¶mgmR>r OmJ{VH$ H$ama Ho$bo AmhoV. ‘m±{Q´>¶b 
àmoQ>moH$m°bZo (1987) ŠbmoamoâbwamoH$m~©Z gma»¶m (gr. E’$.gr.) hm{ZH$maH$ agm¶Zm§Mo 
à‘mU H$‘r H$aÊ¶mg ‘XV Ho$br Á¶m‘wio AmoPmoZMm Wa nyd©dV hmoD$ eH$bm n¥ÏdrÀ¶m 
{eIa n[afXoZo (1992) hdm‘mZ ~Xb Am{U O¡d {d{dYVoda Am§Vaamï´>r¶ à¶ËZm§Zm 
gwédmV Ho$br. Z§Va Š¶moQ>mo àmoQ>moH$m°b (2005) Am{U n°arg H$amamZo (2015) Xoem§Zm 
h[aVJ¥h dm¶y CËgO©Z H$‘r H$aÊ¶mMo dMZ {Xbo. n°arg H$amamZo OmJ{VH$ Vmn‘mZ dmT> 

1.50C nojm H$‘r R>odÊ¶mMo Ü¶o¶ R>odbo hmoVo. na§Vw 2025 n¶ªV OJ Vo Ü¶o¶ nyU© H$aÊ¶mÀ¶m 
‘mJm©da Zmhr. hdm‘mZ ~XbmMo AmUIr H$moUVohr à{VHy$b n[aUm‘ Q>miÊ¶mgmR>r AmUIr 
~arM H¥$Vr H$aÊ¶mMr Amdí¶H$Vm Amho.

 H$Yr EoH$b§¶...........

nmUr Am{U ‘mVr àXÿfU ho OrdZmgmR>r J§^ra YmoH$m Amho. (AmH¥$Vr 13.16) H$maImZo, 
hmoVr Am{U ßb°ñQ>rH$ H$Mam ObMam§Zm hmZr nmohmoM{dVmo Am{U nmUr Agwa{jV ~ZVo. OmñV 
IVo Am{U H$Mè¶mMr {dëhodmQ> bmdÊ¶mMr A¶mo½¶ nÜXV ¶m‘wio ‘mVr àXÿ{fV hmoVo. nrH$ 
CËnmXZ H$‘r H$aVo Am{U AÞgmIirV hm{ZH$maH$ nXmW© nga{dVo. Ë¶m§Mo g§ajU H$aÊ¶mgmR>r 
Q>mH$mD$ nXmWmªMo ì¶dñWmnZ Am{U emœV eoVr nÜXV Amdí¶H$ AmhoV.

AmH¥$Vr 13.16 nmÊ¶mMo àXÿfU

AmnU da nm{hë¶mà‘mUo ObmdaU, OrdmdaU 
dmVmdaU Am{U ^y-AmdaU ¶mgma»¶m gd© n¥Ïdr 
nÜXVr EH$‘oH$m§er OmoS>ë¶m Joboë¶m AgyZ, EH$mMo 
ZwH$gmZ ho BVam§da n[aUm‘ H$ê$ eH$Vo.

hdm‘mZmMo g§ajU H$aUo åhUOo gm¡a Am{U 
ndZ ¶mgma»¶m Aj¶ CO}Mm dmna H$ê$Z h[aVJ¥h 
dm¶y§Mo à‘mU H$‘r H$aUo, CO}Mm dmna gwYmaUo 
Am{U àdmgmMo n¶m©daU nyaH$ ‘mJm©Mr {ZdS> H$aUo 

Ë¶mM ~amo~a O¡drH$ {d{dYVoMo g§ajU hr {d{dY n[ag§ñWm A{YH$ ‘O~yV Am{U g§VwbrV 
O¡d{d{dYVm ‘hËdmMr Amho. Z¡g{J©H$ gmYZ g§nÎmr [Q>H$dyZ R>odÊ¶mV Am{U dmna H$aÊ¶mV 
ñWm{ZH$ g‘wXm¶ ‘moR>r ^y{‘H$m ~Omdy eH$VmV.

àË¶oH$ OU H$nS>o Am{U ßb°pñQ>H$ gma»¶m dñV§Mm nwZ©dmna, XþéñVr nwZ{Z©‘rVrH$éZ àXÿfU 
Am{U H$Mam H$‘r H$aÊ¶mg ‘XV H$é eH$Vmo, D$Om© Am{U nmUr ¶m§Mr ~MV H$ê$Z bhmZ 
H¥$VrZr XoIrb ‘XV H$é eH$Vmo, A{YH$ {eH$Uo, H$ënZm§Mr BVam§~amo~a MMm© H$aUo BVam§Zm 
àmoËgmhZ XoUo ¶mnmgyZ gwÜXm ’$aH$ nSy> eH$Vmo.
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eodQ>r n¥Ïdrdarb Ord g¥ï>r emídV R>odÊ¶mgmR>r ñWm{ZH$ g‘wXm¶mnmgyZ Vo OmJ{VH$ 
ZoË¶mn¶ªV gdm©Zr H¥$VrV AmUUo JaOoMo Amho. EH${ÌVnyU© H$m¶© H$ê$Z Am{U àË¶oH$mMr O~m~Xmar 
AmoiIyZ AmnU ¶m ApìXVr¶ J«hmMo Am{U Ë¶mÀ¶m ^{dî¶mMo ajU H$é eH$Vmo.

‘hËdmMo ‘wÔo (Snapshots)

·· Amnë¶m gy¶©‘mbo‘Ü¶o n¥Ïdr hm EH$ A{ÛVr¶ J«h Amho H$maUo Vr gOrd g¥ï>rbm 
AmYma XoVo

·· n¥Ïdr gy¶m©^modVr BVŠ¶m A§VamdéZ {’$aVo H$s {VMo Vmn‘mZ OmñV Ja‘hr Zmhr 
Am{U A{VW§S> gwÜXm Zmhr, Á¶m‘wio nmUr Ðdê$n ñdénmV ApñVËdmV amhVo. ¶m 
joÌmbm dgVrñWmZ àXoe qH$dm JmoëS>rbm°H$ àXoe Ago åhUVmV.

·· VgoM n¥Ïdr gy¶m©^modVr OdiOdi dVw©imH$ma H$joV {’$aVo Ë¶m‘wio dfm©À¶m H$moUË¶mhr AmJmV A{V Ja‘ 
qH$dm A{V W§S> amhUma Zmhr ¶mMr ImÌr H$éZ KoVo.

·· n¥ÏdrMo JwéËdmH$f©U dmVmdaUmbm AdH$memV OmD$ Z XoÊ¶mBVHo$ nwaogo Amho. VgoM Vo BVHo$ OmñV hr 
Zmhr H$s {OWo àmUr ñdV…À¶m dOZmV {MaS>bo OmD$ eH$Vrb.

·· dmVmdaUm‘Yrb AmoPmoZMr CnpñWVr gy¶m©À¶m A{VZrb {H$aUm§Zm n¥Ïdrda nmohmoMÊ¶mnmgyZ amoIVo.
·· n¥ÏdrMo Mw§~H$s¶ joÌ n¥Ïdrbm Cƒ COm© H$UmnmgyZ g§ajU XoVo Oo AÝ¶Wm n¥Ïdrda AmXiyZ gOrd g¥ï>rMm 

Zme H$aVrb.
·· dmVmdaU (hdoZo ~Zbobo) ObmdaU (nmÊ¶mZo ~Zbobo) ^y AmdaU (n¥ÏdrMm H$R>rU KZ AmJ) Am{U 

OrdmdaU (gOrd g¥ï>rZo ~Zbobo) n¥Ïdrdarb ¶m gdmªÀ¶m Am§Va{H«$¶m‘wio n¥Ïdrda Ord g¥ï>r emídV 
Amho.

·· n¥Ïdrdarb gOrd g¥ï>rMo gmVË¶ gw{Z{üV H$aÊ¶mgmR>r nwZéËnmXZ AË¶mdí¶H$ Amho.
·· nwZéËnmXZ ho b¢{JH$ Am{U Ab¢{JH$ ¶mn¡H$s EH$ Agy eH$Vo.
·· Ab¢{JH$ nwZéËnmXZm‘Ü¶o EH$b nmbH$ ZdrZ g§VVr {Z‘m©U H$aVmV Á¶m ñdV…MrM à{VH¥$Vr 

AgVmV.
·· b¢{JH$ nwZéËnmXZm‘wio ¶oUmè¶m nwT>rb {nT>r‘Ü¶o ZdrZ gwYmarV d¡{eîQ>çoo {XgyZ ¶oVmV.
·· doJdoJù¶m àmÊ¶m‘Ü¶o ¶w½‘ZOmMm J^m©V {dH$mg earamÀ¶m AmV qH$dm earam~mhoa hmoVmo.
·· hdm‘mZmVrb ~Xb, O¡d {d{dYVoMm Zme Am{U àXÿfU ¶m‘wio n¥Ïdrdarb gOrd g¥ï>r YmoŠ¶mV 

Ambr Amho. EH${ÌVnUo ¶mÌm {Vhoar J«hr¶ g§H$Q> AmìhmZo åhUyZ AmoiIbo OmVo. 

{Okmgm {Od§V R>odm (Keep the curiosity alive)

1.	 gÜ¶m ‘§Jimda n¥Ïdr gma»¶mM gOrd g¥ï>rbm ‘XV hmoV Zmhr ¶mMo à‘wI H$maU ho Amho
(i) Ë¶mÀ¶mda AZoH$ Ádmbm‘wIr hmoVmV.
(ii) Vmo gy¶m©À¶m AË¶§V Odi Amho.
(iii) Ë¶mÀ¶mda, OmS> dmVmdaU Am{U Ðdén nmUr Zmhr.
(iv) Ë¶mMo Mw§~H$s¶ joÌ AË¶§V ~bembr Amho.
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2.	 Imbrbn¡H$s ho ^y{d{dYVoMo CXmhaU Amho.

(i) O§Jbm‘Ü¶o {d{dY àH$maÀ¶m nú¶m§Mm {H$b{~bmQ> Amho.
(ii) nd©V, Xè¶m Am{U dmid§Q>o ¶mgmaIr ^yñdéno AmhoV.
(iii) ‘mÝgyZÀ¶m Xaå¶mZ hdm‘mZ ~XbVo
(iv) Vbmdm‘Ü¶o doJdoJù¶m àH$maÀ¶m ‘mem§Mr g§»¶m Amho.

3.	 Oa n¥Ïdr ¶mM KZVoZo bhmZ AgVr Va {VÀ¶m dmVmdaUmV H$m¶ KSy>Z Ambo AgVo

(i) Voo OmS> Am{U CîU Pmbo AgVo.
(ii) H$‘Omoa JwwéËdmH$f©Um‘wio Vmo AdH$memV ‘wº$ Pmbm AgVm.
(iii) Vmo JmoR>bm AgVm.
(iv) Ë¶m‘wio Vrd« dmao {Z‘m©U Pmbo AgVo.

4.	 Ab¢{JH$ nwZéËnmXZm‘Ü¶o g§VVr noer ¶m Ë¶mÀ¶m nmbH$mnmgyZ doJù¶m H$m AgVmV.

(i) Ë¶m§Mr dmT> doJdoJù¶m hdm‘mZmV hmoVo.
(ii) Vo doJdoJio Amhma ImVmV.
(iii) OÝ‘mZ§Va ZdrZ gyMZm àmá H$aVmV.
(iv) Ë¶m§Zm XmoÝhr nmbH$mH$Sy>Z {‘l gwMZm (OÝ¶y) {‘iVmV.

5.	 nmdgmi¶mZ§Va Vw‘À¶m emioÀ¶m q^Vrdarb ^oJm‘Ü¶o bhmZ {haì¶m dZñnVrMr amono CJdVmZm 
{XgVmV Vwåhmbm H$m¶ dmQ>Vo H$s hr ~r¶mZo Hw$Ry>Z ¶oVmV? H$moUË¶m n[apñWVr‘wio ¶m amonmZm 
VoWo dmT>Ê¶mg ‘XV Pmbr?

6.	 EH$m eham‘Ü¶o A{bH$S>oM ZdrZ añVo Am{U B‘maVtMo ~m§YH$m‘ H$aÊ¶mgmR>r O§JbmÀ¶m ‘moR>çm 
^mJmVrb PmS>o VmoS>br? ñWm{ZH$ hdm‘mZ Am{U O¡d {d{dYVoda ¶mMm H$moUVm n[aUm‘ hmoD$ 
eH$Vmo ¶mda MMm© H$am. ¶mMm Ë¶m ̂ mJmVrb nmÊ¶mÀ¶m CnbãYVoda qH$dm XOm©da H$gm n[aUm‘ 
hmoD$ eH$Vmo?

7.	 EH$ {‘Ì åhUVmo, ""n¥Ïdrda nydu Zoh‘rM hdm‘mZmV ~Xb hmoV Ambobo AmhoV. Ë¶m‘wioM 
AmVmMr OmJ{VH$ Vmn‘mZ dmT> hr ZdrZ Zmhr.'' ¶m Am{U Vw‘À¶m {dkmZ nwñVH$m‘Yrb BVa 
àH$aUm‘Ü¶o Oo Vwåhr Aä¶mgbmV Ë¶mMm dmna H$ê$Z Vwåhr ¶mbm H$gm à{VgmX Úmb?

AmVmn¶ªV Vwåhr AÜ¶¶Z Ho$boë¶m Jmoï>rda AmYm[aV H$mhr àý V¶ma H$am.
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_mPm {_ÌmZmo hm eodQ> Zmhr.
Amåhr AmVm Am‘À¶m B¶Îmm 8 dr À¶m {dkmZ àdmgmÀ¶m  eodQ>À¶m nmZmda nmohmoMbmo AmhmoV. nU 

bjmV R>odm H$s hm Vw_À¶m AmR>dUtMm eodQ> Zmhr. Amåhmbm Amem Amho H$s, Vwåhr g§nyU© df©^amV gImob 
àíZ {dMmamb, Vnmg ¶moOZm H$am¶bm Am{U Iè¶m AWm©Zo emñÌkmgmaIm {dMma H$am¶bm {eH$bm AmhmV. 
Vwåhmbm ~bo H$m¶© H$go H$aVmV ¶m{df¶r àíZ nS>bm Agob, Amnë¶m J«hmÀ¶m CëboIZr¶ g§VwbZmMm emoY 
{H$§dm AmUr n[ag§ñWm H$em OmoS>ë¶m OmVmV ¶mMm emoY, ¶m {dkmZmÀ¶m emoYmÀ¶m OJm_Ü¶o AmYrM àdoe 
Ho$bm Amho.

Oa Vwåhr bj {Xbo Agob Va Amåhr àË¶oH$ àH$aUm_Ü¶o Vw_Mo ñdÎm…Mo àíZ gmoS>{dÊ¶mgmR>r nwaogm doi 
{Xbm Amho Vw_À¶m AmOy~mOybm Aem H$moUË¶m Jmoï>r AmhoV Á¶m Vwåhmbm Jm|YimV Q>mH$VmV? H$Xm{MV Anë¶m 
bjmV Ambo Agob H$s, nmZm§darb nmÊ¶mMm W|~ q^JmgmaIo H$m¶© H$aVmo doJdoJù¶m nú¶m§À¶m CS>Ê¶mÀ¶m 
nÕVr doJdoJù¶m AgVmV& Agm àíZ Vwåhmbm nS>bm Agob Vwåhr nm{hboë¶m JmoîQ>r Am{U Ë¶m§À¶m{df¶rMo 
àíZ ho d¡km{ZH$ g§emoYZmMr gwwédmV Amho. ho nmR>çnwñVH$ Vwåhmbm ¶m _mJ©Xe©ZmMr ¶moOZm H$aV Amho. 
dmñV{dH$nUo Vo Vw_À¶m {ZarjUmda Adb§~yZ Amho Am{U nV§Jmà_mUo C§Mrda OmÊ¶mÀ¶m H$ënZm§Zm _XV 
H$aVo. na§Vw Iao gmhg Vw_Mo Amho Oo àíZ {dMmaV amhVo, à¶moJ H$aV amhVo Am{U Vw_À¶m {_Ìmer Am{U 
{ejH$m§er Amnë¶m emoYm§Mr ^mJrXmar H$é eH$Vo.

Ooìhm Vwåhr ho nwñVH$ ~§X H$aVm ì¶mdoir Vwåhr _mÜ¶{_H$ nm¶ar‘Ü¶o àdoe Ho$bobm AgUma, VoWo Vwåhr 
{dkmZmÀ¶m OJm_Ü¶o AmUIr Imobda OmUma AmhmV. AmUIr g{dñVa Vnmg, _moR>r AmìhmZo Am{U à{gÕ 
emoY ¶m§Mr H$hmUr nwT>o gwê$ amhUma Amho. Voìhm {dMma H$aUo Wm§~dy ZH$m, à¶moJ H$aUo H$Yrhr Wm§~dy ZH$m, 
ñdV… darb {dMmam§Mo {dídmg Wm§~dy ZH$m, Vw_Mm {OkmgynUm OJ ~Xby eH$Vmo ho bjmV R>odm Amåhr 
Vwåhmbm nwT>o Ë¶m nmZmda ^oQ>Uma AmhmoV H$maU {dkmZm_Ü¶o {_Ìm§Zmo H$Yrhr eodQ> Zmhr&

{Okmgy

emoYUo

Mm¡H$g
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