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The National Education Policy (NEP) 2020 envisages a system of education 
in the country that is rooted in an Indian ethos and its civilisational 
accomplishments in all fields of knowledge and human endeavour. At 
the same time, it aims to prepare students to engage constructively with 
the opportunities and challenges of the twenty-first century. The basis for 
this aspirational vision has been well laid out by the National Curriculum 
Framework for School Education (NCF-SE) 2023 across curricular areas at 
all stages. By nurturing students’ inherent abilities across all five planes of 
human existence (pañchakośhas), the Foundational and Preparatory Stages 
set the Stage for further learning at the Middle Stage. Spanning Grades 6 
to 8, the Middle Stage serves as a critical three-year bridge between the 
Preparatory and Secondary Stages.

The NCF-SE 2023, at the Middle Stage, aims to equip students with the 
skills that are needed to grow, as they advance in their lives. It strives 
to enhance their analytical, descriptive, and narrative capabilities, and 
to prepare them for the challenges and opportunities that await them. A 
diverse curriculum, covering nine subjects ranging from three languages—
including at least two languages native to India—to Science, Mathematics, 
Social Sciences, Art Education, Physical Education and Well-being, and 
Vocational Education promotes their holistic development.

Such a transformative learning culture requires certain essential 
conditions. One of them is to have appropriate textbooks in different 
curricular areas, as these textbooks are intended to play a central role 
in mediating between content and pedagogy—a role that helps strike 
a judicious balance between direct instruction and opportunities for 
exploration and inquiry. Among other conditions, classroom arrangement 
and teacher preparation are crucial to establish conceptual connections 
both within and across curricular areas.

The National Council of Educational Research and Training, on its 
part, is committed to providing students with such high-quality textbooks. 
Various Curricular Area Groups, which have been constituted for this 
purpose, comprising notable subject-experts, pedagogues, and practising 
teachers as their members, have made all possible efforts to develop such 
textbooks. The Curiosity, textbook of science for Grade 8 is designed to 
make learning fun, engaging, and meaningful. Aligned with the NEP 2020 
and the NCF-SE 2023, the textbook promotes experiential and inquiry-
based learning. It encourages students to ask questions, think critically, and 
understand  scientific concepts through real-world contexts. Integrating 
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physics, chemistry, biology, and earth science, the textbook also highlights 
environmental awareness, ethical values, and insights from India’s rich 
tradition of knowledge. Featuring numerous hands-on activities and 
relatable examples, the book aims to simplify complex topics and foster 
deeper understanding. Collaborative learning is encouraged through 
group work and peer discussions, helping learners develop creativity, 
logical thinking, and decision-making skills. Rather than simply reading 
about science, students are guided to explore, question, and experience it 
actively—making the learning process both enjoyable and impactful. 

However, in addition to this textbook, students at this stage should also 
be encouraged to explore various other learning resources. School libraries 
play a crucial role in making such resources available. Besides, the role of 
parents and teachers will also be invaluable in guiding and encouraging 
students to do so.

With this, I express my gratitude to all those who have been involved in 
the development of this textbook, and hope that it will meet the expectations 
of all stakeholders. At the same time, I also invite suggestions and feedback 
from all its users for further improvement in the coming years.

� Dinesh Prasad Saklani

� Director
New Delhi� National Council of Educational
June 2025� Research and Training
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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 
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 s i m p l e 
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 
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ask for a fact or a quick answer. Instead, they ask why or how, encouraging you to 
think critically and stay curious. You may not always be able to find the answers to 
these questions even after going through the chapter, but do not worry. They will 
help you link different concepts and deepen your curiosity, and perhaps help you 
understand the process of science. Many of these questions will also be explored 
further in higher grades. In fact, we are sure you may also have such questions, 

and there is space to add your own!
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.

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. 

Probe and ponder
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Our scientific heritage offers 
Our scientific heritage

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

Think like a scientist You will find a Think like a scientist 
section in some chapters, where you can 
explore the experiment further by making 
modifications or trying different 
approaches. It will help you to investigate 
more deeply and allow new questions to 

emerge in your minds.
Some chapters also feature a section called Be a scientist

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

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 
activities/projects designed to encourage interaction with experts, teachers, 
parents, and the community. Students are 
encouraged to gather diverse information and 
draw their own conclusions. These support 
the development of thoughtful, active, and compassionate learners. It makes 
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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.

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

The textbook is one way to learn, but learners should also explore and 
observe their surroundings. Information and 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

Discover, design, and debate
Science Society

Inter-
disciplinary 

Projects

Society Science

Inter-
disciplinary 

Projects

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 ...
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(Exploring the Investigative 
World of Science)

1
emoYm Am{U {dMma H$am

{dkmZmÀ¶m emoY‘ybH$ OJmMo AÝdofU

{à¶ ¶wdm d¡km{ZH$, 
nwÝhm ñdmJV Amho! àË¶oH$ àH$aUmÀ¶m n{hë¶m nmZmda Vwåhmbm àým§Mm g§M {‘iob. 

ho H$moUË¶mhr narjogmR>r> ZmhrV. Vw‘À¶mVrb {Okmgm dmT>dyZ {dkmZmÀ¶m {dœmMm emoY 
KoÊ¶mgmR>r EH$ {deof Am‘§ÌU Amho! nwarMr EH$ ~mOy Xþgè¶m ~mOy nojm nmVi H$m 
AgVo? OJmVrb gd© g‘wÐ{H$Zm§è¶mda Am{U dmid§Q>m§‘Ü¶o Agboë¶m dmiyÀ¶m H$Um§Mm 
g§»¶m OmñV Amho H$s Amnë¶m AmH$meJ§JoVrb Vmè¶m§Mr g§»¶m OmñV Amho ? B¶Îmm 
ghmdrnmgyZM AmnU Amnë¶m g^modVmbÀ¶m dZñnVr Am{U àmÊ¶m§Mr A{dœgZr¶ 
{d{dYVm nm{hbr Amho nmZm§À¶m doJdoJù¶m AmH$mam§nmgyZ Vo 
AZoH$ àH$maÀ¶m H$sQ>H$m§n¶©V {ZgJm©Zo BVH$s àM§S> {d{dYVm 
H$m {Z‘m©U Ho$br Amho? Agm H$m§hr àíZ Amho H$m Omo Vwåhmbm 
OJm~Ôb CËgwH$Vm {Z‘m©U H$aVmo ?
BWo {bhm! 
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2
{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

{dkmZ {dídmVrb Amnbm {OkmgynUm B¶Îmm AmR>dr ‘Ü¶ohr gwê$ amhrb 
Amåhmbm Amem Amho H$s Vwåhr AmVmn¶©V Amåhmbm ‘mJ©Xe©Z H$aUmè¶m gmhg Am{U 
emoY ^mdZoÀ¶m gmo~V Agmb B¶Îmm ghmdr ‘Ü¶o, Amåhmbm AmT>ibo H$s {dkmZmMr 
gwédmV AmíM¶m©Zo H$er hmoVo. Amnë¶m g^modVmbÀ¶m OJm~ÔbÀ¶m gmoß¶m H$m? 
Am{U H$go? 

àíZm§gh B¶Îmm 7 dr ‘Ü¶o Amåhmbm {eH$m¶bm {‘imbo H$s {dkmZ Zoh‘rM 
{dH${gV hmoV AgVo. H$maU àË¶oH$ CÎma ZdrZ àíZ C^o H$aVo Am{U AmnU A{YH$ 
gImob emoY KoVë¶mda Amnë¶m H$ënZm hiyhiy ~Xby eH$VmV. ""AmVm, B¶Îmm 
AmR>drV AmnU nwT>Mm Q>ßnm KoV AmhmoV, {dkmZmÀ¶m emoYH$ OJmV àdoe H$arV 
AmhmoV, {OWo AmíM¶© Am{U ‘yë¶‘mnZ EH$Ì ¶oD$Z {dkmZ H$go H$m¶© H$aVo ¶mMo 
öX²¶ V¶ma hmoVo.''

Amåhmbm Vwåhr ’$º$ Zdr VÏ¶o {eH$mdrV Ago Zmhr Va ZdrZ VÏ¶o emoYÊ¶mMr 
nÕV {eH$mdr Ago dmQ>Vo. {dkmZmVrb g§emoYZ åhUOo ’$º$ EImÚm Jmoï>rH$S>o nmhUo 
Am{U gmYo àíZ {dMmaUo EdT>oM ZgVo. ""AmVm Vwåhr A{YH$ Zo‘Ho$ àý {dMmê$ 
eH$Vm Am{U Ë¶m àým§Mr CÎmao {‘i{dÊ¶mgmR>r gmono à¶moJ aMy eH$Vm Am{U Z§Va 
Vw‘À¶m {ZarjUm§Mm Cn¶moJ H$ê$Z Vw‘Mo AmH$bZ dmT>dy eH$Vm.''

Q>ß¶mQ>ß¶mZo AmnU {eHy$ H$s àíZm§Zm gwédmVrMo q~Xÿ åhUyZ H$go dmnam¶Mo, 
H$miOrnyd©H$ {ZarjU H$go H$am¶Mo, {dMmanyd©H$ à¶moJ H$go aMm¶Mo Am{U AmnU 
Oo nmhVmo Vo ñnï>nUo H$go g‘OmdyZ gm§Jm¶Mo Ago H$aVmZm Vw‘À¶mn¡H$s àË¶oH$ OU 
’$º$ {eH$UmaoM amhUma Zmhr Va g§emoYH$, Vê$U d¡km{ZH$ åhUyZ dmñVd OJmVrb 
H$moS>r CbJS>Umao R>aUma AmhmV. ho àý X¡Z§{XZ OrdZmVrb Ogo H$s {nR>mMm Jmoim 
H$m ’w$JVmo? -nmgyZ Vo n¥Ïdr Am{U {VÀ¶mnbrH$S>rb ‘moR>çm ahñ¶m§n¶ªV Ogo H$s OJ 
A{YH$ CîU hmoV Amho H$m ? Aem {d{dY ñdê$nmMo Agy eH$VmV.

¶m nwñVH$mVrb àË¶oH$ nmZ CbQ>VmZm Amåhmbm Amem Amho H$s Vwåhr Am‘À¶m 
n¥ð> H«$‘m§H$mÀ¶m a§OH$ aMZoH$S>o nwÝhm EH$Xm bj Úmb. S>mì¶m ~mOyÀ¶m nmZm§À¶m 
Vimer Vwåhmbm ‘wimMo {MÌ {Xgob, Oo Amnë¶m n¶m©daU, na§nam VgoM Amnbr 
gm§ñH¥${VH$ Am{U Z¡g{J©H$ na§nam ¶m§À¶mer Amnë¶mbm OmoSy>Z R>odUmè¶m kmZmÀ¶m 
gImob Am{U ^¸$‘ nm¶mMr à{VH$mË‘H$Vm Xe©{dVo. 

COì¶m ~mOyÀ¶m nmZm§À¶m daÀ¶m H$monè¶mV Vwåhmbm AmH$memV PonmdUmam nV§J 
{Xgob Omo Amnë¶mbm AmR²dU H$ê$Z XoVmo H$s AkmVmMm emoY ¿¶m¶Mm Agob Va 
Hw$VyhbmZo Z¸$sM C§M ^amar ¿¶m¶bm hdr EH${ÌVnUo hr XmoZ àVrHo$ ‘wi Am{U 
nV§J Vwåhmbm Iè¶m {ZarjUm§‘Ü¶o pñWa amhÊ¶mMo Am‘Ì§U XoVmV. VgoM Vw‘À¶m 
H$ënZm§Zm Zdo {jVrO JmR>Ê¶mgmR>r PonmdÊ¶mMr ‘moH$irH$ XoVmV bjmV R>odm, 
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3{dkmZmÀ¶m emoY‘ybH$ OJmMo AÝdofU

{dkmZmVrb g§emoYZ VoìhmM CÎm‘ àH$mao H$m¶© H$aVo Ooìhm AmnU H$miOrnyd©H$ 
{ZarjUmÀ¶m ^¸$‘ ^y‘rbm gO©Zerb {dMmam§À¶m ñdmV§Í¶mer g§Vw{bV H$aVmo.

Vwåhmbm nmZmÀ¶m Vimer H$m§hr Amoir‘Ü¶o Z‘wZo {XgVrb Ë¶m‘Ü¶o H$m§hr XS>bobo 
d¡km{ZH$ {dMma AmhoV. nU H$miOr H$ê$ ZH$m, Vo ‘w»¶V nmZ WmoS> H$‘r H§$Q>midmU 
dmQ>md§ ¶mgmR>rM AmhoV. Mbm AmVm AmnU ¶m dfuÀ¶m Amnë¶m àdmgmVrb {d{dY 
Wm§~o WmoS>Š¶mV nmhÿ¶m Am{U nmhÿ¶m H$s Amnbr {Okmgm Or ^¸$‘ ‘yimZr d C§M 
^amar KoUmè¶m H$ënZm§Zr ~iH$Q> Amho hr Amnë¶mbm Hw$R>o KoD$Z OmVo ! 

¶m dfu Amnbm emoY‘mohr‘ àdmg AmnU Amnë¶m AÝdofZ S>moù¶m§Zr nmhÿ 
eH$V Zmhr Aem gyú‘Ordm§nmgyZ Vo AmnU Xþb©{jV H$ê$ eH$V Zmhr Aem J«hì¶mnr 
AmìhmZm§n¶ªV KoD$Z OmB©b.

AmnU EH$m nmÊ¶mÀ¶m Wo§~mBV³¶m 
bhmZ Jmoï>rMm Aä¶mg H$ê$Z gwédmV H$ê$ 
Am{U Ë¶mVyZ Amnë¶m ZOaog Z {XgUmao 
nU Amnë¶mer A{Ve¶ {ZJS>rV Ago 
gyú‘Ordm§Mo bnbobo OJ CbJSy>. ¶mn¡H$s 
H$m§hr AÑí¶ ‘XVZrg AmhoV, Oo Amnë¶mbm 
AÞ nM{dÊ¶mg qH$dm Am¡fYo V¶ma H$aÊ¶mg 
‘XV H$aVmV. Va BVa H$m§hr hm{ZH$maH$ 
AgyZ g§gJ© KS>dyZ AmUy eH$VmV. 

nU Amnbo eara {ZamoJr amhÊ¶mgmR>r 
H$emMr Amdí¶H$Vm Amho? AmnU ho g§gJ© 
H$go nam^yV H$aVmo ? AmnU OmUyZ KoD$¶m 
H$s nm¡{ï>H$ AÞ, ì¶m¶m‘, Am¡fYo Am{U bg 
Amnë¶mbm H$go {ZamoJr R>odVmV Am{U 
g§gJm©{déÜX bT>m¶bm ‘XV H$aVmV.

nU hr Va ’$º$ gwédmV Amho. AmOÀ¶m OJmV² {dkmZ Amnbo OrdZ‘mZ 
gwYmaÊ¶mgmR>r ‘moR>r ^y{‘H$m ~O{dVo.

CXmhaUmW©, AmnU Amnb§ OrdZ A{YH$ gmon§ H$aÊ¶mgmR>r AZoH$ àH$mao {dÚwV 
àdmhmMm dmna H$aVmo. C~Xma amhÊ¶mgmR>r AmnU {dÚwV àdmhmÀ¶m Am¡pîUH$ 
n[aUm‘mda Adb§~yZ AgVmo. Va Mw§~H$s¶ n[aUm‘m‘wio ‘moQ>mar MmbVmV Am{U ¶§Ìo 
H$m¶© H$aVmV.
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4
{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

ho KQ>H$ ‘yb^yV ~bm§da Adb§~yZ AgVmV. åhUyZM 
{dOoZo H$m‘ H$go Ho$bo ho nm{hë¶mZ§Va AmnU ¶m ~bm§Mm 
Aä¶mg H$am¶bm gwédmV H$aVmo. Á¶m ~bm§‘wio dñVy§Mm 
doJ dmT>Vmo, H$‘r hmoVmo qH$dm Ë¶m§Mr {Xem ~XbVo.

~bm§Mr g‘O Amnë¶mbm ho g‘OmdyZ gm§Jm¶bm 
‘XV H$aVo H$s hdoV ’o$H$bobm M|Sy> naV O{‘Zrda H$m 
¶oVmo qH$dm ~«oH$ bmdë¶mda JmS>r H$m Wm§~Vo. 

ho Amnë¶mbm Xm~mÀ¶m g§H$ënZoH$S>ohr KoD$Z OmVo. 
åhUOo ~b EImÚm dñVyda H$go {dVarV hmoVo. ~b 
Am{U Xm~ ¶m§Mr hrM g§H$ënZm hdm hr H$er hbVo ho 
R>>a{dVmV. Xm~mVrb N>moQ>m ’$aH$ gm¡å¶ PwiyH$ {Z‘m©U 
H$é eH$Vmo, Va OmñV Xm~ ’$aH$m‘wio OmoaXma dmao {Z‘m©U hmoVmV Am{U H$Yr H$Yr 
MH«$sdmXio gwÜXm CX^dVmV.

åhUyZ ho ~b OmoaXma hdm‘mZmÀ¶m KQ>Zm§er OmoS>bobo AmhoV. Ogo H$s dmXio 
Am{U MH«$sdmXio Á¶m§Mm n[aUm‘ Amnë¶m X¡Z§{XZ OrdZmda, eoVrda Am{U AJXr 
Amnë¶m gwa{jVVodahr hmoVmo.

hdm Xm~ H$gm Q>mH$Vo qH$dm nmUr {d{eï> Vmn‘mZmbm H$m CH$iVo ho Iè¶m 
AWm©Zo g‘OyZ KoÊ¶mgmR>r Amnë¶mbm ¶m nXmWm©‘Ü¶o Imobda Omdo bmJob Am{U Vo 
H$moUË¶m àH$maÀ¶m H$Um§nmgyZ ~Zbobo AmhoV Am{U Vo H$go hmbMmb H$aVmV ho 
nmhmdo bmJob.
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5{dkmZmÀ¶m emoY‘ybH$ OJmMo AÝdofU

Amnë¶m AmOy~mOyM§ gd© H$m§hr gyú‘ H$Um§nmgyZ 
~Zbob§ Amho. KZ nXmWm©‘Ü¶o ho H$U ’$ma hmbMmb 
H$ê$ eH$V ZmhrV, Va dm¶y‘Ü¶o Vo ‘wº$nUo {’$ê$ 
eH$VmV.

Amnë¶m AmOy~mOyÀ¶m dñVy§M§ dJuH$aU H$aUo hr 
{dkmZmMr EH$ ‘hËdmMr d¡{eQ>ço AmhoV. AmnU 
Amnë¶m AmOy~mOyÀ¶m nXmWm©M§hr dJuH$aU H$ê$ eH$Vmo 
KQ>H$ (ewÕ nXmW©), g§¶wJo (XmoZ qH$dm A{YH$ KQ>H$ 
amgm¶{ZH$ ~§Ym§Zr OmoS>bobo) Am{U {‘lUo (g§¶moJ 
Á¶m§Zm ^m¡{VH$ nÕVrZo doJio H$aVm ¶oV§)

EH$Xm AmnU OmUyZ KoVbo H$s H$U H$go EH$Ì ¶oVmV qH$dm {‘giVmV. Voìhm AmnU 
ÐmdUo g‘Oy eH$Vmo CXmhaUmW© gmIa MhmV H$er {daKiVo Am{U Vo JmoS> ~ZdVo.

H$U Am{U {‘lUm§À¶m OJmnmgyZ AmnU Z§Va àH$memÀ¶m 
OJmV àdoe H$aVmo. AmnU Aä¶mg H$ê$ H$s àH$memMo 
{H$aU gnmQ> Am{U dmH$boë¶m Amaem§da H$go namdVuV 
hmoVmV Am{U H$mMo ‘YyZ OmVmZm H$go diVmV Am{U 
ho Amnë¶mbm Amnë¶m g^modVmbÀ¶m AZoH$ dñVy§À¶m 
H$m¶©nÜXVr g‘OyZ KoÊ¶mg ‘XV H$aVo.

àH$memMo dmH$Uo ñnï> H$aVo H$s AmnU M‘H$Xma YmVyÀ¶m 
M‘À¶mV à{V‘m H$er nmhVmo qH$dm Ñï>rgwYmaH$ Mî‘o 
Amnë¶mn¡H$s ~è¶mM OUm§Zm ñnï>nUo nmhÊ¶mV H$er 
‘XV H$aVmV. 

Ho$di nm°bre Ho$bobm 
AmagmM àH$mem namdVuV H$aV Zmhr, IS>~S>rV 
n¥ð>^mJhr àH$me namdVr©V H$aVmo, VgoM M§Ðhr H$aVmo. 
n¥Ïdr, M§Ð Am{U gy¶m©À¶m  pñWVrda Adb§~yZ àË¶oH$ 
amÌr M§ÐmMm WmoS>m doJim ^mJ COiVmo Á¶m‘wio AmnU 
AmH$memV nmhVmo Ë¶m gw§Xa M§ÐmÀ¶m Q>ßß¶m§Mm (M§ÐmÀ¶m 
H$bm§Mm) OÝ‘ hmoVmo.
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

M§ÐmÀ¶m H$bm§À¶m AmdVu MH«$m§Mo {ZarjU H$ê$Z ‘mUgm§Zr n{hbo H°$b|S>a V¶ma Ho$bo. 
gy¶m}X¶, gy¶m©ñV Am{U M§ÐmÀ¶m H$bmMH«$m§Mo H$miOrnyd©H$ {ZarjU EH$Ì H$ê$Z 
{d{dY H$°bo§S>a V¶ma Ho$bo. ho IynM AmH$f©H$ Zmhr H$m, H$s n¥Ïdrdarb Amnë¶m 
{XZM¶}Mo {Z¶‘Z H$aUmao H°$b|S>a Amnë¶m J«hmnbrH$S>rb dñVy§À¶m hmbMmbter 
g§~§{YV AmhoV?

nU ’$º$ H°$b|S>a qH$dm gy¶© Am{U 

Shaka Era 1947
March 22, 2025 - March 21, 2026

Chaitra

22M
A
R

A
P
R

23 2524 26 27 28 29

30 131 2 3 4 5

6 78 9 10 11 12

13 1415 16 17 18 19

1

2 43 5 6 7 8

9 1110 12 13 14 15

16 1817 19 20 21 22

23 2524 26 27 28 29

30 20

(March 22 - April 20, 2025)

MON TUE WED THU FRI SATSUN MON TUE WED THU FRI SATSUN MON TUE WED THU FRI SATSUN

A
P
R

M
A
Y

2221 23 24 25 26

27 2928 30 1 2 3

4 65 7 8 9 10

11 1312 14 15 16 17

21 3 4 5 6

7 98 10 11 12 13

14 1615 17 18 19 20

21 2322 24

2019 213029 31

25 26 27

28 18

Vaisakha
(April 21 - May 21, 2025)

Jyestha 
(May 22 - June 21, 2025)

24M
A
Y

J
U
N

25 2726 28 29 30 31

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

10

11 1312 14 15 16 17

18 2019 21 22 23 24

25 2726 28 29 30 31

Shaka Era 1947
March 22, 2025 - March 21, 2026

Chaitra

22M
A
R

A
P
R

23 2524 26 27 28 29

30 131 2 3 4 5

6 78 9 10 11 12

13 1415 16 17 18 19

1

2 43 5 6 7 8

9 1110 12 13 14 15

16 1817 19 20 21 22

23 2524 26 27 28 29

30 20

(March 22 - April 20, 2025)

MON TUE WED THU FRI SATSUN MON TUE WED THU FRI SATSUN MON TUE WED THU FRI SATSUN

A
P
R

M
A
Y

2221 23 24 25 26

27 2928 30 1 2 3

4 65 7 8 9 10

11 1312 14 15 16 17

21 3 4 5 6

7 98 10 11 12 13

14 1615 17 18 19 20

21 2322 24

2019 213029 31

25 26 27

28 18

Vaisakha
(April 21 - May 21, 2025)

Jyestha 
(May 22 - June 21, 2025)

24M
A
Y

J
U
N

25 2726 28 29 30 31

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

10

11 1312 14 15 16 17

18 2019 21 22 23 24

25 2726 28 29 30 31

M¡Ì

M§ÐmÀ¶m hmbmMmbrMoM g§~§Y ZmhrV. 
n¥ÏdrdaM, gOrdg¥ï>r Am{U Ë¶m§À¶m 
n[ag§ñWm§‘Ü¶o AX^yV Am{U Jw§VmJw§VrMo ZmVo 
nmVirda {XgVo. àË¶oH$ gOrd àmUr gdm©V 
bhmZ H$sQ>H$m§nmgyZ Vo gdm©V ‘moR¶m 
Xod‘memn¶ªV, JdVmÀ¶m nmZm§nmgyZ Vo gd© 
d¥jmn¶ªV hdm‘mZ, nmUr, gy¶©àH$me Am{U 
AmOy~mOyÀ¶m BVa Ordm§da Adb§~yZ AgVmo 
Am{U à{VgmX XoVmo Á¶m‘wio Amnë¶m J«hmda OrdZmgmR>r AmYma^yV n[ag§ñWm V¶ma 
hmoVo.

¶m nwñVH$mÀ¶m A§{V‘ AÜ¶m¶mV AmnU gd© Jmoï>r EH$Ì H$ê$Z nmhÿ eH$Vmo 
Am{U g‘Oy eH$Vmo H$s n¥Ïdrbm OrdZmgmR>r ¶mo½¶' H$m¶ ~Z{dVo Am{U Amnë¶m 
J«hmg gÜ¶m H$moUË¶m VmVS>rÀ¶m AmìhmZm§Mm gm‘Zm H$amdm bmJV Amho ho AmoiIy 
eH$Vmo.

gdm©V ‘hÎdmMo åhUOo n¥Ïdr gy¶m©nmgyZ ¶mo½¶ A§Vamda Amho {OWo nmUr Ðd 
ñdê$nmV amhVo Am{U {VÀ¶m dmVmdaUm‘wio Amnë¶mbm œmg KoÊ¶mgmR>r Am°pŠgOZ 
{‘iVmo. VgoM hm{ZH$maH$ A{VZrb {H$aUm§nmgyZ g§ajU {‘iVo nU J«hmda ‘mZdr 
hñVjonm‘wio n¥ÏdrÀ¶m Vmn‘mZmV bhmZ ~Xb KS>dy eH$VmV, Á¶m‘wio hdm‘mZmÀ¶m 
nÕVt‘Ü¶o Jm|Yi hmoVmo Am{U YmoHo$ {Z‘m©U hmoVmV.
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7{dkmZmÀ¶m emoY‘ybH$ OJmMo AÝdofU

XmoÝhr g‘ñ¶m§Mm Am{U H$moUË¶mM e³¶ Ë¶m Cnm¶mMm ‘w»¶ H|$Ðq~Xÿ åhUOo 
AmnU ñdV… n¥ÏdrÀ¶m hdm‘mZmda n[aUm‘ H$aUmao AmnUM AmhmoV. nU ho ~Xb 
g‘OyZ KoÊ¶mgmR>r Am{U Amnë¶m H¥$Vr§Mo ‘mJ©Xe©Z H$aÊ¶mgmR>r {dkmZmMm Cn¶moJ

H$aUo XoIrb Amnë¶mM hmVr Amho Am{U H$aUohr Amdí¶H$ Amho. 

Á¶m d¡km{ZH$ VËdm§Zr Amnë¶m ‘Ü¶ Q>ßß¶mVrb àdmgmMo ‘mJ©Xe©Z Ho$bo {ZarjU 
H$aUo, ‘moO‘mn H$aUo, à¶moJ H$aUo VrM VÎdo OrdZmda Adb§~yZ Agboë¶m ZmOyH$ 
g§VwbZmMo g§ajU H$aÊ¶mV Amnë¶mbm ‘XV H$aVrb. nwT>rb AmìhmZo Zoh‘r gmonr 
AgUma ZmhrV. Amnë¶mn¡H$s H$m§hr OU Hw$VyhbmZm ‘mJ©Xe©H$ ‘mZyZ ¶m H$R>rU 
g‘ñ¶m gmoS>{dÊ¶mMm à¶ËZ H$aVrb Aer Amem Amho.

Vwåhmbm emókmgmaIo {dMma H$am¶bm ‘XV H$aÊ¶mgmR>r AmnU n{hë¶m nmZmda 
{dMmaboë¶m àíZmH$S>o naV OmD$¶m nwarMr EH$ ~mOy Xþgè¶m ~mOynojm nmVi H$m 
AgVo? 

gd©àW‘ ho bjmV R>odm H$s {dkmZ gd©Ì Amho! 
gmYo à¶moJ H$aÊ¶mgmR>r Vwåhmbm EImÚm AmH$f©H$ 
à¶moJemioMr JaO Zmhr. AJXr Vw‘Mo KaMo 
ñd¶§nmH$KagwÕm, {ZarjU H$aÊ¶mgmR>r Am{U àý 
{dMmaÊ¶mgmR>r EH$ Aà{V‘ {R>H$mU Amho. Vwåhmbm 
’$º$ CËgwH$VoZo gwédmV H$am¶Mr Amho, ~maH$mB©Zo 
{ZarjU H$am¶Mo Amho Am{U Oa Ag§ Pmb§ Va 
H$m¶ hmoB©b ? Ago àý {dMmam¶Mo AmhoV. Vwåhr 
nm{hb§¶ H$m H$s nwar qH$dm ^Qy>am Ja‘ VobmV 
Q>mH$ë¶mda ’y$JwZ da ¶oVmo? qH$dm ’w$bH$m WoQ> 
Á¶moVrda R>odbm H$s ’w$JVmo ? Vmo ’w$½¶mgmaIm H$m ’w$JVmo? Am{U EH$ ~mOy Xþgè¶m 
~mOynojm nmVi H$m AgVo? ho Ago àý AmhoV Oo EImXm emók {dMmê$, eH$Vmo 
Am{U Vwåhr gwÜXm {dMmê$ eH$Vm! Mbm nmhþ¶m hm gmYm amoOÀ¶m Am¶wî¶mVbm àH$ma 
AmnU emókmmgmaIm H$gm VnmgyZ nmhþ eH$Vmo.

gd© àW‘ AmnU EH$ emór¶ àý {dMmam¶Mm à¶ËZ H$ê$, nyar ViVmZm Vr 
H$er ’w$JVo, ¶m‘Ü¶o ~Xb KS>dUmè¶m doJdoJù¶m Jmoï>r H$moUË¶m Agy eH$VmV? 
¶m àýmMo CÎma {‘idÊ¶mgmR>r AmnU H$m§hr gmono à¶moJ H$amdo bmJVrb. Ë¶mgmR>r 
AmnU XmoZ  ‘w»¶ Jmoï>r emoYyZ H$mT>m¶À¶m AmhoV. à¶moJ H$aVmZm AmnU H$moUË¶m 
Jmoï>r ~Xby qH$dm {Z¶§{ÌV H$ê$ eH$Vmo Am{U Ë¶m ~Xbm§Mm H$m§hr ’$aH$ nS>bm H$m 
ho g‘OÊ¶mgmR>r AmnU H$m¶ {ZarjU H$ê$ eH$Vmo.
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

¶m àH$aUmV AmnU H$Xm{MV bmQ>boë¶m H$UHo$Mr OmS>r Am{U AmH$ma ~XbÊ¶mMm 
{dMma H$ê$ eH$Vmo. AmnU doJdoJù¶m àH$maMo nrR> (AmQ>m, ‘¡Xm B) dmnê$Zhr nmhÿ 
eH$Vmo. nwar ViVmZm AmnU Ja‘ VobmMo Vmn‘mZ ~Xby eH$Vmo qH$dm bmQ>bobr nyar 
VobmV Q>mH$Ê¶mMo doJdoJio àH$ma dmnê$ eH$Vmo (Vr WoQ> C^r Q>mH$m¶Mr? WmoS>çm 
H$moZmVyZ hiydma KgadyZ Q>mH$m¶Mr ? hiyhiy gmoS>m¶Mr?) bjmV R>odm H$s ¶m Aem 
Jmoï>r AmhoV Á¶m AmnU {Z¶§{ÌV H$ê$ eH$Vmo?

VargwÜXm ¶m ~Xbm§Mm AW© g‘OyZ KoÊ¶mgmR>r AmnU H$m¶ {ZarjU H$ê$ eH$Vmo 
qH$dm H$m¶ ‘moOy eH$Vmo ho {dMma H$aUo JaOoMo Amho. ¶mn¡H$s H$m§hr Jmoï>r ’$º$ 
hmo¶! Zmhr Aem CÎmam§Zr R>aVrb, Va H$m§hr ~m~VrV AmnU EImXr g§»¶m ‘moOy 
eH$Vmo. CXmhaUmW©, AmnU nmhÿ eH$Vmo H$s nwar ’w$JVo H$m (hmo! Zmhr) qH$dm nwarbm 
’w$Jm¶bm {H$Vr doi bmJVmo. (goH§$Xm‘Ü¶o) AmnU hohr Vnmgy eH$Vmo H$s Iyn OmS> 
bmQ>bobo nrR> AgVmZmhr nwarbm ~marH$ ~mOy {‘iVo H$m. ¶mì¶{V[aº$ Ago à¶moJ 
H$aVmZm EH$mdoir Eº$ EH$M Jmoï> ~XbUo Am{U BVa gd© AQ>r gma»¶mM R>odUo 
A{YH$ Mm§Jbo AgVo. CXmhaUmW©, Oa AmnU CH$iË¶m Ja‘, Ja‘ Am{U ’$mago Ja‘ 
Zgboë¶m VobmMm n[aUm‘ nmhm¶Mm Agob Va Amnë¶mbm g‘mZ OmS>rMo nrR>mMo Jmob 
dmnamdo bmJVrb Am{U Ë¶m§Zm AJXr Ë¶mM nÕVrZo VobmV gmoS>mdo bmJob. à¶moJ 
H$aVmZm AmnU Oo H$m§hr nmhVmo Am{U OmUdVmo Ë¶mMr Zm|X R>odUo hrgwÕm Mm§Jbr 
H$ënZm Amho. Vob CS>mbo H$m, dmg Ambm H$m, Yya {ZKmbm H$m? Am{U à¶moJmMr 
EH$ ’o$ar nyU© Pmë¶mZ§Va Vw‘À¶m ‘ZmV AmUIr H$m§hr àý ¶oD$ eH$VmV. nyar VmOr 
Ho$bobr AgVm OmñV ’w$JVo H$s gmR>dyZ R>odboë¶m nrR>mVyZ Ho$bobr nyar OmñV ’w$JVo? 
ViÊ¶mnydu Oa ‘r nwarbm {N>Ð nmS>bo Va H$m¶ hmoB©b? 

AJXr ¶mM nÕVrZo gmÜ¶m Vo A{Ve¶ Jw§VmJw§VrÀ¶m gd© emór¶ à¶moJ Ho$bo 
OmVmV. ¶mbmM àUmbr~Õ Mm¡H$er qH$dm g§emoYZ Ago åhUVmV Am{U hmo¶, ho hr 
bjmV R>odm H$s nwar ’w$JÊ¶mgmaIo ho gmYo, amoOMo {ZarjU XoIrb AmO emókmZm 
nyU©nUo g‘Obobo Zmhr !

åhUyZM, Vo nwar ’w$JUo Agmo qH$dm nm¡{U©‘oZ§Va M§ÐmMm COi ^mJ H$‘r hmoUo 
Agmo, Vw‘Mr H$miOrnyd©H$ Ho$bobr {ZarjUo Vwåhmbm {dkmZmÀ¶m emoY‘¶ OJmV 
‘mJ©X{e©V H$aVrb.

AmZ§Xr emoYH$m¶© H$am !
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AÑí¶ gOrdm§Mo OJ : Amnë¶m 
CKS>çm S>moù¶m§À¶m nbrH$S>rb

(The Invisible Living World:  
Beyond Our Naked Eye)

emoYm Am{U {dMma H$am

•• H$Yr Vwåhr Agm {dMma Ho$bm Amho H$m H$s, Oa Vw‘À¶m AmOy~mOyMo 
AÑí¶ OJ {Xgy bmJbo Va Vwåhmbm H$m¶ nmhm¶bm {‘iob?

•• 	¶m bnboë¶m OJmMo {Z[ajU Ho$ë¶mda AmH$ma, Jw§VmJw§V qH$dm "gOrd' 
‘mZbo OmUmao ¶m~ÔbMm Vw‘Mm Ñ{ï>H$moZ H$gm ~Xby eHo$b Ago Vwåhmbm 
dmQ>Vo?

•• ho N>moQ>o Or§d EH$‘oH$m§er H$go g§dmX gmYVmV ¶mMm Vwåhr H$Yr 
{dMma Ho$bm Amho H$m?

•• Vw‘Mo àíZ gm§Jm. 

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

‘mZdr S>moim ’$³V R>am{dH$ AmH$mamnojm ‘moR>r dñVy nmhÿ eH$Vmo ~amM H$mi Amnë¶m AmOy~mOybm 
Agboë¶m AZoH$ gwú‘ Jmoï>r AkmV am{hë¶m. Iyn nydu bmoH$m§Zr emoY bmdbm H$s H$mMoMm (dH«$) 
dmH$bobm VwH$S>m bhmZ Jmoï>r XmIdy eH$Vmo. hm H$mMoMm VwH$S>m ‘gyamÀ¶m XmÊ¶mgmaIm {XgV Ago, ‘Ü¶o 
OmS> Am{U H$S>oZo nmVi åhUyZ Ë¶mbm boÝg (q^J) Ago Zmd XoÊ¶mV Ambo. H$mimZwgma q^Jo Am{YH$ 
gj‘ ~Zdbr Jobr. gmÜ¶m nmaXe©H$ H$mMm§nmgyZ gwú‘Xe©H$mn¶©V àË¶oH$ ZdrZ gmYZmZo ‘mUgmbm 
S>moù¶m§Zr Z {XgUmè¶m Jmoï>r {Xgy {Xë¶m. gwú‘Xe©©H$mÀ¶m emoYm‘wio gwú‘ gOrdm§Zr ^abobo EH$ AØÿV 
ahñ¶‘¶ OJ CKS> Pmbo. ¶m àH$aUmV AmnU Aem H$mhr gOrdm§Mm Aä¶mg H$ê$.

Vwåhr AmYrM gOrdm§À¶m AØÿV {d{dYVo{df¶r {eH$bmV. ’$ŠV AmOy~mOybm ~Km, {H$Vr gw§Xa 
PmS>o Am{U àmUr AmhoV. Vo doJdoJù¶m AmH$mamMo, àH$mamMo Am{U a§Jm§Mo AmhoV. H$mhr gOrd AJXr 
AJXr gwú‘ AgVmV, Va H$mhr Iyn ‘moR>o AgVmV. Ë¶m§Mr aMZm doJir AgVoM, nU BVa AZoH$ 
bjUm§Vhr ’$aH$ AgVmo. PmS>o Agmo qH$dm àmUr, ¶m gd© gOrdm§Zm EH${ÌVnUo Ord Ago åhQ>bo OmVo. 
Vwåhr H$Yr Vw‘À¶m AmOy~mOybm CKS>çm S>moù¶m§Zr {XgUmam gdm©V bhmZ Ord nm{hbm Amho H$m? 
{dMma H$ê$Z ~Km, Vw‘À¶m S>moù¶m§Zm Z¸$s {H$Vr gwú‘ dñVy {Xgy eH$VmV?

Vwåhr H$mhr bmoH$m§Zm dmMZmMo Mî‘o dmnaVmZm nm{hbo Agob. Vo Ë¶m§Zm Mm§Jbo (ñnï>) nmhm¶bm 
H$go ‘XV H$aVmV ? qH$dm Ooìhm AmnU EImXr dñVy nmhÊ¶mgmR>r q^J dmnaVmo Voìhm H$m` KS>Vo?

CnH«$‘ 2.1 Mbm {ZarjU H$ê$¶m

•• Am.2.1 ‘Ü¶o XmI{dë¶mà‘mUo H$mMoÀ¶m Jmob VimMm M§MynmÌ/M§~y (flask) ¿¶m Am{U Vmo 
nmÊ¶mZo ^am.

•• 	âbmñH$Mo Vm|S> H$m°H©$Zo ~§X H$am.	

Am. 2.1 Jmob ~wS>mMm M§~y (âbmñH$)

•• AmVm âbmñH$ EH$m CKS>çm nwñVH$mda R>odm Am{U Ë¶mVyZ 
Ajao ~Km Vwåhmbm H$mhrVar amoMH$ {Xgbo H$m? nmÊ¶mZo 
^aboë¶m ’$bmñH$‘YyZ nm{hë¶mda Ajao ‘moR>r {XgVmV, 
H$maU Vmo q^JmgmaIm (Magnifying glass) H$m‘ H$aVmo. 
AmVm Iao q^J dmnê$Z ‘w§Jr gma»¶m N>moQ>çm gOrdm§Zm nmhm. 
Vwåhmbm {VÀ¶m earamMo Vnerb A{YH$ ñnï>nUo {Xgbo H$m?

Iyn H$mimnmgyZ bmoH$m§Zm Amnë¶m AmOy~mOyÀ¶m gwú‘ Ordm§Mm 
emoY KoÊ¶mMr CËgwH$Vm hmoVr, nU Ë¶m§Zm Vo CKS>çm S>moù¶m§Zr 
{XgV ZìhVo. ‘J AmnU eodQ>r ho AÑí¶ OJ H$go emoYbo? Vwåhmbm 
‘mhrV Amho H$m? H$s, H$moUË¶m emór` emoYm‘wio AmnU àW‘M ho gwú‘ OJ nmhÿ eH$bmo?
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H$Yr EoH$bo Amho H$m.... 

gZ² 1665 ‘Ü¶o am°~Q>© hþH$ ZmdmÀ¶m emókmZo ‘m¶H«$moJ«m{’$¶m 
ZmdmMo nwñVH$ àH$m{eV Ho$bo. Vmo EH$ ~maH$mB©Zo {Z[ajU H$aUmam 
emók Am{U Hw$eb {MÌH$ma hmoVm. ¶m nwñVH$mV Ë¶mZo A{Ve¶ 
gwú‘ Jmoï>tMr Vnerbdma {MÌo XmIdbr, Or bmoH$m§Zr ¶mnydu 
H$Yrhr nm{hbr ZìhVr, Ë¶m Jmoï>r Ë¶mZo Aem gmYZmÀ¶m ‘XVrZo 
nm{hë¶m Á¶mbm AmnU AmVm gwú‘Xe©H$ (microscope) åhUVmo. 

Ë¶mÀ¶m gwú‘Xe©H$m‘wio dñVy 200 Vo 300 nQ> ‘moR>çm {XgV 
AgV Á¶m CKS>çm S>moù¶m§Zr nmhVm ¶oV ZìhË¶m. EH$Xm Ë¶mZo 
H$m°H©$Mm (~mQ>brÀ¶m ~wMmMr nmVb MH$Vr) EH$ ~marH$ VwH$S>m 
nm{hbm Am{U Ë¶mV AZoH$ bhmZ [aH$må¶m OmJm Agë¶mMo Ë¶mbm 
{Xgbo. ¶m H$ßß¶m§Zr Ë¶mbm ‘Ym‘mí¶m§À¶m nmoù¶mMr AmR>dU 
H$ê$Z {Xbr. Ë¶mZo nm{hbobo {MÌ H$mT>bo Am{U àË¶oH$ bhmZ 
OmJobm noer (Cell) Ago Zmd {Xbo. {dkmZm‘Ü¶o àW‘M noer 
hm eãX OrdZmÀ¶m ‘wb^yV KQ>H$mgmR>r dmnabm Jobm.

¶mM gw‘mamg, åhUOo 1660À¶m XeH$mV AQ>moZr ìhm°Z 
ë¶ydoZhm°H$ ZmdmÀ¶m S>M emómko A{YH$ Mm§Jbr q^Jo V¶ma  
Ho$br Ë¶mbm A{YH$ Cn¶w³V gwú‘Xe©H$ V¶ma H$aVm Amho. VmoM 
n{hbm ì¶ŠVr hmoVm Á¶mZo OrdmUy Am{U a³Vnoetgma»¶m gwú‘ 
gOrdm§Zm ñnï>nUo nm{hbo Am{U Ë¶m§Mo dU©Z Ho$bo.

Ë¶m‘wio Ë¶m§Zm gwú‘OrdemómMm OZH$ åhQ>bo OmVo.

Am. 2.2(a) ‘m¶H«$moJ«m{’$¶m nwñVH$ (b$) am°~Q>© hþH$ Mm gwú‘Xe©H$ 
       (c$) ‘m¶H«$moJ«m{’$¶m‘Ü¶o àH$m{eV Ho$boë¶m H$m°H©$ noer

‘m¶H«$moJm{’$¶m qH$dm gwú‘ dñVy§Mr 

H$mhr emar[aH$ dU©Z

{dembZ {^Jm§À¶m ‘XVrZo V¶ma 

Ho$bobr

Ë¶md[ab {ZarjUo Am{U Mm¡H$erg 

boIZ-Ama. hþH$, 

am°¶b gmogm¶Q>rMo gXñ¶

b§S>Z‘Ü¶o N>mnbobo -Omo. ‘m{Q©>Z 
Am{U Om. AbopñQ´>

am°¶b gmogm¶Q>rMo N>mnImÝ¶mMo 
H$maHy$Z Am{U Ë¶m§Mo XþH$mM "X 
~ob' qgQ> nm°ëg MM©¶mS>© ¶oWo 
{dH«$sg CnbãY B.g. 1665

(a)

(b) (c)
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2.1 noer åhUOo H$m¶ ?

gd© gOrd noernmgyZ ~Zbobo AmhoV. Vwåhmbm H$Xm{MV AmíM¶© dmQ>ob H$s noer Zo‘H$s H$er 
{XgVo? Mbm Va ‘J, gwú‘Xe©H$mÀ¶m ‘XVrZo noerMr aMZm ZrQ> nmhÿ¶m.

{Okmgm : B¶Îmm AmR>dr {dkmZ nmR>çnwñVH$

CnH«$‘ 2.2: Mbm, AmnU EH$ noer Aä¶mgy¶m.  
({ejH$ àmË¶{jH$ CnH«$‘)

	

Am. 2.3 (a) H$m§ÚmÀ`m 
nmH$ù`m§dê$Z H$m§ÚmMm 

nmnyÐm H$mT>Uo

•• ñd¶§nmH$KamVyZ EH$ H$m§Xm ¿¶m Am{U Ë¶mbm ZrQ> Ywdm.

•• H$m§Xm C^m H$mnyZ XmoZ VwH$S>o H$am. 

•• H$m§ÚmÀ¶m EH$m VwH$S>çmVyZ AmVrb nmVi$, nmaXe©H$ Wa {M‘Q>çmÀ¶m 
ghmæ¶mZo gmdYnUo H$mT>m.

•• ¶m Wambm H$m§ÚmMm nmnyÐm (onion peel) Ago åhUVmV.

•• hm nmnyÐm noQ´>r {S>e (à¶moJemioMr VmQ>br) ‘Ü¶o.

•• H$mhr W|~ g°’«$m{ZZ (bmb  a§JmMo  S>mJUmao 

(c)

noer {^Îmr

noerÐd

Ho$ÐH$

noer nQ>b

(b)

(1)

(5)

g°\«$mZrZMm EH$ 
W|~ 

½brgarZ

gwú‘Xe©H$

H$mÚm§Mm 
nmnyÐm

H$ìhañbrn

45°

(2)

(6)

(3) (4)

Ðì`) Q>mHy$Z 30 goH§$X Ro>dm. ¶m‘wio 
noetMm aJ Jwbm~r hmoB©b Am{U Ë`m 
ñnï> {XgVrb.

•• ~marH$ ~«eÀ¶m ‘XVrZo hm 
nmnwÐmnmÊ¶mÀ¶m noQ´>r {S>e‘Ü¶o Q>mH$m 
OmñVrMm a§J YwD$Z H$mT>m.

•• AmVm a§Jbobm H$m§ÚmMm nmnwÐm 
nmVi ~«eÀ¶m ‘XVrZo H$miOrnyd©H$ 
ñbmB©S>da R>odm, Á¶m‘wio Vo VwQ>Uma 
qH$dm Xþ‘S>Uma Zmhr.

•• H$m§ÚmÀ¶m nmnwÐ¶mda EH$ W|~ 
½brgarZ Q>mH$m. ½brgarZ‘wio noer 
dmiUma ZmhrV Am{U Ë¶m A{YH$ 
ñnï> {XgVrb.
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•• gwB©À`m _XVrZo H$ìha pñbn gmdH$me H$m§ÚmÀ¶m 

(d)
Am. 2.3: (b) gwB©À¶m gmhmæ¶mZo H$m§ÚmMm nmnyÐm 

p½bgarZ‘Ü¶o ~gdUo,  
(c) gwú‘Xe©H$mImbr H$mÚmÀ¶m nmnyÐ¶mMr aMZm 

Am{U (d) drQ>m§Zr ~Zdbobr q^V

nmnyÐ¶mda R>oodm, Aem arVrZo H$s Ë¶mImbr 
hdoMo~wS>~wS>o AS>H$Uma ZmhrV.

•• ãbm°qQ>J nonaÀ¶m dmnamZo H$ìha pñbnÀ¶m H$S>m 
^modVr gm§S>bobo A{V[aŠV p½bgarZ hbHo$M 
emofyZ ¿¶m.

•• AmVm ñbmB©S> gwú‘Xe©H$ qH$dm ’$moëS>ñH$mon (KS>r 
H$ê$Z ~Zdbobm gwú‘Xe©H$m) Imbr nmhm. Ë¶mMr 
VwbZm Am. 2.3c. er H$am.

Am. 2.3(c) Am{U Am. 2.3(d)  ‘Ü¶o Vwåhmbm 
H$moUË¶m g‘mZVm {XgVmV? gwú‘Xe©H$mImbr nm{hë¶mda 
Vwåhmbm OdiOdi Mm¡H$moZr AmH$mamÀ¶m aMZm {XgVrb. ¶m H$m§ÚmÀ¶m nmnyÐ¶mVrb noer AmhoV, Á¶m 
AJXr OdiOdi$ aMboë¶m AmhoV Am{U Ë¶m§À¶m‘Ü¶o H$mhrhr ‘moH$ir OmJm Zmhr. AmVm Vw‘À¶m 
AmgnmgÀ¶m doJdoJù¶m dZñnVtÀ¶m nmZm§Mr gmb H$mTy>Z nmhm. Vwåhmbm H$iob H$s gd© dZñnVr 
noetZr ~Zboë¶m AmhoV ‘J Vw‘À¶m ‘Vo àmÊ¶m§Mo eara H$emZo ~Zbobo Agob?

CnH«$‘ 2.3. Mbm AmnU Vnmgy¶m.

•• ñdÀN> nmÊ¶mZo Vm|S> Ywdm.

•• ñdÀN> Qy>W{nH$À¶m ~moWQ> Q>moH$mZo hiwdmanUo JmbmÀ¶m AmVrb ~mOybm IadS>m.

•• IadS>bobo nXmW© ñdÀN> H$mMoÀ¶m ñbmB©S>da Q>mH$boë¶m nmÊ¶mÀ¶m W|~m‘Ü¶o R>odm Am{U ZrQ> 
ngadm.

•• Ë¶m ñbmB©S>darb nXmWm©da ‘o{WbrZ ãë¶y (^oXZ a§JÐì¶/{Zù¶m a§JmMm S>mJ) Mm EH$ W|~ Q>mH$m. 
^oXZ a§JÐì¶ KmVë¶m‘wio gwú‘Xe©H$mImbr nXmW© A{YH$ ñnï>nUo {XgVmo, H$maU {damoYm^mg 
dmT>Vmo.

•• EH$m {‘{ZQ>mZ§Va Ë¶m ñbmB©S>darb nXmWm©da p½bgarZMm W|~ Q>mH$m, åhUOo noer gwH$Uma ZmhrV.

•• AmVm, ñdÀN> H$ìha pñbn hbHo$M nXmWm©da R>odm Am{U H$ìha pñbnÀ¶m H$S>m§dê$Z OmñVrMo 
p½bgarZ ãbm°qQ>J nonaMo emofyZ ¿¶m. 

•• ñbmB©S> gwú‘Xe©H$mImbr ~Km Am{U Vwåhmbm H$m¶ {Xgbo Vo d{hV {bhm.

Vwåhmbm H$m¶ {Xgbo? Vwåhmbm AmH¥$Vr 2.4 ‘Ü¶o XmIdë¶m à‘mUo ~hþ^wO AmH$mam§À¶m aMZm 
{XgVrb. ¶m Vw‘À¶m Vm|S>mÀ¶m AmVrb ~mOyg AñVa KmbUmè¶m JmbmÀ`m noer AmhoV. 
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CnH«$‘ 2.2 ‘Yrb H$m§ÚmÀ¶m nmnyÐ¶m‘Yrb noer 

Am. 2.4 : gyú_Xe©H$m_Yrb _mZdr  
         JmbmÀ`m noetMr aMZm 

Ho$ÐH$

noerÐd

noernQ>b

Am{U CnH«$‘ 2.3 ‘Yrb ‘mZdr JmbmÀ¶m noet‘Yrb 
Vwåhmbm H$moUVo gmå¶ d ’$aH$ {Xgbo? Vwåhr nm{hbo Amho 
H$s noer‘Ü¶o VrZ ‘w»¶ ̂ mJ AgVmV. nmVi ~mø AmdaU, 
‘Ü¶ joÌ Am{U AmVë¶m ~mOybm EH$ bhmZ Jmob aMZm. 
~mhoarb AmdaUmbm noer nQ>b åhUVmV. ‘Yë¶m Jmob 
aMZobm Ho$§ÐH$ åhUVmV. ¶mbm gwÕm nmVi AmdaU AgVo. 
noernQ>b Am{U Ho§$ÐH$ ¶m§À¶m ‘Yrb OmJm noerÐdmZo 
^abobr AgVo. noerMo ho VrZ ‘wb^yV ^mJ-noernQ>b,noerÐd Am{U H|$ÐH$ AmhoV H$mhr noer Ogo 
H$m§ÚmÀ¶m nmnyÐ¶mVrb noer‘Ü¶o, A{V[a³V$ ~mø Wa AgVmo Á¶mbm noer{^Îmr åhUVmV. EH$m noer‘Ü¶o 
¶m aMZm AgUo H$m ‘hÎdmMo Amho? ¶m aMZm§Mr H$m¶ H$m¶©o AgVmV? hr H$m¶©o noergmR>r H$m Amdí¶H$ 
AmhoV? 

noer Ðd Am{U Ho$§ÐH$mbm noerÐdmZo doT>bobo AgVo noernQ>b EH$m noerbm Xþgè¶m noernmgyZ doJio 
H$aVo. ho noernQ>b {N>Ð¶wŠV AgVo. OrdZ à{H«$¶ogmR>r Amdí¶H$ nXmW© AmV OmÊ¶mg VgoM AZmdí¶H$ 
nXmW© ~mhoa nS>Ê¶mg ‘XV H$aVo.

noerÐdm‘Ü¶o noerMo BVa KQ>H$ Am{U g§¶wJo AgVmV Ogo H$s H$m~m©oXHo$, à{WZo, pñZ½Y Am{U 
I{ZO jma. OrdZà{H«$¶oVrb ~hþVm§e {H«$¶m noerÐdm_Ü`oo KS>VmV.

H|$ÐH$ noerVrb KS>Umè`m gd© {H«$`m§Mo {Z`§ÌU H$aVo. Vo dmT>rghr {Z`§{ÌV H$aVo.

dZñnVr noerVrb noer{^Îmr noerbm H$UIanUm Am{U ~iH$Q>r XoVo. Ë¶m‘wio gd© noer EH$‘oH$m§er 
KÅ> aMboë¶m {XgVmV Am{U aMZoV R>m‘ {XgVmV.

AmUIr nwT>o

dZñnVrÀ¶m gd© ^mJm§Vrb noet‘Ü¶o ßbmpñQ>S²>g ZmdmÀ¶m gwú‘ Xm§S>rgma»¶m aMZm AgVmV. 
H$mhr ßbmpñQ>S>²gZm h[aVbdHo$ åhUVmV. Á¶m‘Ü¶o h[aVH$U AgVo. ¶m‘wio Ë¶m§Zm {hadm a§J 
{‘iVmo Am{U àH$meg§íbofUmg ‘XV hmoVo. {hadQ> Zgboë¶m ^mJm§‘Ü¶o gmR>{dÊ¶mg ‘XV hmoVo. 
dZñnVr noer‘Ü¶o [aH$må¶m {nedrgmaadr [a³VrH$m AgVo. ho dZñnVr noetZm ‘hËdmMo nXmW© 
gmR>{dÊ`mg, {d{eï> ~mhoa Q>mH$Ê¶mg Am{U noerMm AmH$ma {Q>H${dÊ¶mg ‘XV H$aVmo. Ë¶m‘wio 
noerbm H$UIanUm Am{U AmYma {‘iVmo d dZñnVr C^r amhÿ eH$Vo.àmÊ¶m§À¶m noet‘Ü¶o {aŠVrH$m 
ghgm ZgVo Am{U Agob Va Iyn bhmZ AgVmo. 
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(a) (b)

Ho$ÐH$

noer {^Îmr
noernQ>b

noerÐd,
[aŠVrH$m

h[aVbdHo$

H$bH$Uy

Am. 2.5A (a) àmUr noer Am{U (b) dZñnVr noer (a§J doJdoJio ^mJ  
XmI{dÊ¶mgmR>r dmnabo AmhoV)

¶m bhmZ [aŠVrH$m§‘Ü¶o nmÊ¶mV {daKibobo H$mhr 
{d{eï> nXmW© gmR>dbobo AgVmV (Am. 2.5) åhUyZM [a³VrH$m 
’$º$ ÐdmZo ̂ abobr gmYr {nedr Zmhr Vr doJdoJù¶m ̂ mJm§Zr 
~Zbobr EH$ Jw§VmJw§VrMr aMZm Amho Á¶mMm àË¶oH$ ̂ mJ doJio 
H$m¶© H$aVmo Am{U g§nyU© gOrdm§Mo H$m¶© Mmby R>odVmo.

AmVm AmnU noerMr ‘yb^yV aMZm g‘OyZ KoVbr Amho. VgoM Amnë¶mbm hohr g‘Obo H$s 
dZñnVr noer Am{U àmUr noer aMZm d AmH$mamV doJù¶m AmhoV. 

2.1.1 noetMm AmH$ma d aMZoVrb {d{dYVm 	

ñZm¶y noer (a) 

MoVZnoer (b) 
Am. 2.6. ‘mZdmVrb 

{d{dY noer

‘mZdr ñZm¶y noer Am{U MoVZnoer AmH¥$Vr 2.6 (a) Am{U (b) ‘Ü¶o 
XmI{dboë¶m AmhoV. Ë¶mVrb gmå¶ d ’$aH$ H$moUVo {XgVmV? ñZm¶y noer 
(Am. 2.6 (a)) bm§~Q>Jmob AmH$mamMr AgVo. Va MoVZ noer Iyn bm§~ d 
emIm¶w³V AgVo. H$mhr noer Jmobga Va H$mhr bm§~Q> d nmVi AgVmV 
doJdoJù¶m gOrdm§‘Ü¶o noer§À¶m AmH$mamVhr {^ÞVm AmT>iVo. noer BVŠ¶m 
doJù¶m H$m {XgVmV? Ë¶m§Mm AmH$ma d aMZm Ë¶m§À¶m H$m¶m©er {ZJ{S>V 
AgVo H$m?

noetMm {d{eï> AmH$ma, AmH$ma‘mZ Am{U aMZm Ë¶m§Zm Amnmnbo 
{d{eï> H$m¶© H$aÊ¶mg ‘XV H$aVmV. nU noer earamVrb doJdoJir H$m¶©o 
H$er nma nmS>VmV? Mbm ho nmhÿ. 
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Vwåhr CnH«$‘ 2.3 ‘Ü¶o nm{hbo Amho H$s JmbmÀ¶m AmVrb n¥ð>^mJmdarb noer nmVi d gnmQ> 
AgVmV. Ë¶m JmbmÀ¶m AmVrb ^mJmda g§ajH$ Wa V¶ma H$aVmV. MoVZ noer, Á¶m§Zm MoVÝ¶m Agohr 
åhUVmV, earamV g§Xoe nmohmoM{dVmV. MoVZnoerMm bm§~Q> d emIm¶wŠV AmH$ma Ë¶m§Zm earamÀ¶m 
doJdoJù¶m ̂ mJm§n¶©V nmohmoMÊ¶mg d nQ>H$Z g§Xoe nmohmoM{dÊ¶mg ‘XV H$aVmo. dZñnVr‘Ü¶o hr noetÀ¶m 
aMZoV {^ÞVm AmT>iVo. dZñnVtÀ¶m noer Mm¡H$moZr, bm§~Q>, A§S>mH¥$Vr qH$dm ZbrH$mê$nr Agy eH$VmV. 
H$mhr bm§~Q> ZbrHo$À¶m AmH$mamÀ¶m noer g§nyU© dZñnVr‘Ü¶o nmUr nmohmoM{dÊ¶mg ‘XV H$aVmV.

Vwåhr B¶Îmm 7dr ‘Ü¶o nMZg§ñWm {eH$br Amho. nMZg§ñWoMo {d{dY ^mJ doJdoJù¶m 
àH$maÀ¶m noernmgyZ V¶ma Pmbobo AgVmV. ñZm¶w noetMm g‘yh AÞZ{bHo$V AgVmo. ¶m noer 
bmQ>m§gma»¶m hmbMmbr H$aV AmHw§$MZ-àgaU H$aVmV Am{U AÞmbm nmoQ>mH$S>o T>H$bVmV. 
hr hmbMmb eŠ¶ hmoVo H$maU ñZm¶w noer ~marH$, bd{MH$ d 

(d)Ad¶d g§ñWm

(a) noer

(b) D$Vr 

(e) gOrd
Am. 2.7 gOrdm§À¶m g§KQ>ZmÀ¶m 

nmVù¶m

 (c) Ad¶d OR>a

b§~JmobmH$ma AmH$mamÀ¶m AgVmV nmoQ>mV (A‘me¶) XoIrb 
{d{dY àH$maÀ¶m noer doJdoJio H$m¶© H$aVmV. ñZm¶w noer AÞ 
KwgiÊ¶mg ‘XV H$aVmV. AmVrb AmdaUmVrb noer nmMH$ag 
Am{U Amåbo {Z‘m©U H$aVmV Oo AÞmMo {dKQ>Z H$aVmV. ¶m gd© 
noer EH$Ì H$m‘ H$aVmV åhUyZ nMZ hmoD$ eH$Vo. 

2.2 gOrdmÀ¶m earamVrb g§KQ>ZmÀ¶m  
nmVù¶m H$moUË¶m AmhoV? 

	

	 gOrdmMo eara Jw§VmJw§VrÀ¶m nÜXVrZo g§K{Q>V AgVo. noer 
(Am. 2.7 (a) hm gOrdm§Mm ‘yb^yV KQ>H$ Amho. Ogo q^VrVrb 
{dQ>m øm q^VrMm ‘yb^yV KQ>H$ AgVmV (Am. 2.3 (d) EH$mM 
àH$maÀ¶m noetÀ¶m g‘yhmnmgyZ D$Vr ~ZVmV. (Am. 2.7(b) 
doJdoJù¶m D$VrnmgyZ EH$ Ad¶d V¶ma hmoVmo. (Am 2.7 (c)) 
AZoH$ Ad¶d {‘iyZ earamVrb EH$ ‘moR>o H$m¶© H$aUmar Ad¶d 
g§ñWm V¶ma H$aVmV (Am. 2.7 (d)). gd© Ad¶dg§ñWm {‘iyZ 
EH$ nyU© gOrd V¶ma hmoVmo. (Am. 2.7 (e) åhUOoM dZñnVr 
qH$dm àmUr.

åhUyZ g§KQ>ZmMr nmVir nwT>rbà‘mUo Amho. 

noerD$Vr Ad¶d Ad¶d g§ñWm gOrd

hr nmVir Amnë¶mbm g‘Om¶bm ‘XV H$aVo H$s H$emàH$mao 
gmYo KQ>H$ (noer) EH$Ì ¶oD$Z Jw§VmJw§VrMm gOrd V¶ma H$aVmV.
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O{Q>b gOrdmMo OrdZ EH$m noernmgyZ-A§S>noer nmgyZ gwê$ hmoVo. A§S>noer gVV {d^mJbr 
OmVo Am{U eodQ>r AZoH$ noer {‘iyZ g§nyU© gOrd V¶ma hmoVmo. Aem gOrdm§Zm ~hþnoer¶ gOrd 
(Multicellular organisms) åhUVmV àmUr, ‘mZd Am{U dZñnVr ho gd© ~hþnoer¶ gOrdm§Mr 
CXmhaUo AmhoV.

H$Yr EoH$bo Amho H$m...

ehm‘¥JmÀ¶m A§S>çmMm {ndim ~bH$ hm EH$M noer Amho. 
OJmVrb gdm©V ‘moR>r noer. {hMm ì¶mg A§XmOo 130 mm Vo 
170 mm ({‘br‘rQ>a AgVmo 
A§S>çmV g§ajUmgmR>r EH$ A{V[a³V 
noer~mø AmdaU (H$dM) AgVo 

Am{U dmT> hmoV AgVmZm noerbm nmofU XoUmam nm§T>am Ðd AgVmo.

2.3 gwú‘Ord H$m¶ AmhoV ?

H$m§hr gOrd ’$³V EH$mM qH$dm ’$maM H$‘r noetZr ~Zbobo AgVmV. Vo BVHo$ gwú‘ 
AgVmV H$s CKS>çm S>moù¶m§Zr {XgV ZmhrV. Ë¶m§Zm gwú‘Ord (Micro organisms) Ago åhUVmV. 
H$m§hr gwú‘Ord Ogo H$s OrdmUy (bacteria) Am{U A‘r~m (Amoeba) ho ’$³V EH$m noernmgyZ 
~Zbobo AgVmV (EH$noer¶ - Unicellular), Va BVa, Ogo H$s ~waer Am{U e¡dmi, AZoH$ 
noetZr ~Zbobo AgVmV. (~hþnoer¶-Multicellular) gwú‘Ord Amnë¶m^modVr gd©Ì AmT>iVmV-
nmÊ¶mV, ‘mVrV hdoV Am{U Amnë¶m earamV gwÕm.

nU ho gwú‘Ord H$go {XgVmV? Vo dZñnVr d àmÊ¶m§À¶m noetà‘mUoM AgVmV H$m, H$s 
doJio? gwú‘Ordm§À¶m noer nmhÊ¶mgmR>r Ë¶m§Mm AmH$ma ‘moR>m H$ê$Z XmI[dÊ¶mgmR>r Amnë¶mbm 
gwú‘Xe©H$ bmJVmo. emókm§Zr H$‘r IMm©V dmnaVm ¶oUmam ’$moëS>ñH$moon ZmdmMm H$mJXr 
gwú‘Xe©H$gwÜXm V¶ma Ho$bm Amho. ’$moëS>ñH$mon‘Ü¶o à¶moJemioVrb Cƒ e³VrÀ¶m gwú‘Xe©H$m 
BVHo$ Vnerb {XgV Zgbo Var Ë¶mÛmao AZoH$m§Zm gwú‘ OJ {Xgy eH$Vo.

Mbm Va ‘J, gwú‘Ordm§À¶m ¶m a§OH$ OJmV S>moH$mdy¶m.
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CnH«$‘ 2.4: Mbm Vù¶mÀ¶m/pñWa nmÊ¶mMo {ZarjU H$ê$¶m.

•• EH$m ^m§S>çmV Vù¶mMo qH$dm pñWa nmUr ¿¶m ({ejH$ qH$dm ‘moR>çm§À¶m ‘XVrZo.)

•• S´>m°naZo Ë¶m nmÊ¶mMm W|~ gwú‘Xe©H$ qH$dm ’$moëS>ñH$mon ñbmB©S>da R>odm, H$ìha pñbn R>odm Am{U 
gwú‘Xe©H$ qH$dm ’$moëS>ñH$monImbr {Z[ajU H$am.

•• "Vù¶mÀ¶m / pñWa nmÊ¶mVrb gwú‘Ord nhm. 

CnH«$‘ 2.5. Mbm ‘mVrMo {Zb§~Z (suspension) nmhÿ¶m.

•• EH$m M§MwnmÌm‘Ü¶o OdiÀ¶m eoVmVyZ qH$dm ~mJoVyZ WmoS>r Amobr ‘mVr 

Am. 2.8 gwú‘Xe©H$m 
Imbr ‘mVrÀ¶m {Zb§~ZmMo 

{ZarjU

Jmoim H$am. ‘mVrbm WoQ> hmVmZo ñne© H$ê$ ZH$m-M‘Mm qH$dm ‘mV‘moOo 
dmnam.

•• M§MwnmÌm‘Ü¶o WmoS>o nmUr AmoVm Am{U H$mMoÀ¶m H$m§S>rZo hbdm, Omo Ðd 
V¶ma hmoVmo Vmo {Xgm¶bm KmU dmQ>Vmo, H$maU Ë¶m‘Ü¶o ‘mVrMo gwú‘ 
H$U AgVmV. ¶mbm ‘mVrMo {Zb§~U (Soil Suspension) åhUVmV. 
WmoS>mdoi VgoM R>odyZ Úm, åhUOo {‘lU pñWa hmoB©b S´>m°naZo daÀ¶m 
WamVyZ WmoS>o nmUr H$mT>m.

•• Ë¶m nmÊ¶mVrb W|~ gwú‘Xe©H$mÀ¶m ñbmB©S>da Q>mH$m  gmdH$me 
H$ìha ñbrn R>odm Am{U gwú‘Xe©H$mImbr {Z[ajU H$am.  
(Am. 2.8)

•• Vwåhmbm CnH«$‘ 2.4 ‘Ü¶o {Xboë¶m gwú‘ gOrdm§gmaIo H$mhr gOrd 
{XgVrb.  ¶mdê$Z Ago H$iVo H$s ‘mVrÀ¶m {Zb§~ZmVgwÕm S>moù¶m§Zm 
Z {XgUmao ~marH$ gwú‘ gOrd AgVmV. Ago gOrd gwú‘Ord åhUyZ 
AmoiIbo OmVmV. (Micro-gwú‘ organisms-gOrd)

CnH«$‘ 2.6. Mbm {eHy$¶m.

B¶Îmm 7 drVrb {dÚmÏ¶mªÀ¶m EH$m JQ>mZo CnH«$‘ 2.4 Am{U 2.5 Ho$bo. Ë¶m§Zr dmMZmb¶ d 
B§Q>aZoQ>dê$Z ‘m{hVr Jmoim Ho$br. Ë¶m§Zr Vù¶mMo nmUr Vnmgë¶mZ§Va {‘imbobr ‘m{hVr V³Vm 2.1 
‘Ü¶o Am{U ‘mVrMo {Zb§~Z Vnmgë¶mZ§Va {‘imbobr ‘m{hVr VŠVm 2.2 ‘Ü¶o Zm|X{dbr.

Ë¶m§Zr gwú‘Ordm§Mo dJuH$aU Am{XOrd, e¡dmi, ~waer Am{U OrdmUy Ago$ Ho$bo Vwåhmbmhr Ago 
H$moUVo gOrd AmT>ië¶mg Ë¶m§Mr Zm|X H$aVm ¶oB©b.
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V³Vm 2.1: Vù¶mÀ¶m nmÊ¶mV AmT>iUmao gOrd

H«$. AmH¥$Vr {Z[ajU

1.

A‘r~m
(AmXrOrd) EH$noer¶, hmbUmao, A{Z¶{‘V AmH$ma

2.
n°am‘o{e¶‘ AmXrOrd 
(àmoQ>moPwAm)

EH$noer¶, EH$m {R>H$mUmhÿZ Xþgè¶m {R>H$mUr 
OmVmV, hmbMmb {deof g§aMZm§À¶m ‘XVrZo 
H$aVmV

3. e¡dmi
EH$noer¶, {hadm a§J {XgVmo H$maU Ë¶mV 
{hadm dU©Ðì¶ (a§JÐì¶)  AgVmo, hmbMmb 
{deof g§aMZm§À¶m ‘XVrZo hmoVo.

VŠVm 2.2: ‘mVrÀ¶m {Zb§~ZmV AmT>iUma gOrd

H«$.
g§. AmH¥$Vr {Z[ajU

1.

~«oS> ‘moëS> / 
~«oS>d[ab (~waer)

h[aVÐì¶ {da{hV emIm¶wŠV$ V§VygmaIr aMZm, 
{nedrgmaIr g§aMZm AgVo.

2.

‘moëS> ’§$Jr (g|Ðr¶ 
dñVy§da dmT>Umar)

h[aVÐì¶ {da{hV emIm`wŠV V§VygmaIr aMZm,  
PmSy>gmaIr g§aMZm ^mgVo.
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3.

e¡dmi

Jmobga, {hado a§JÐì¶ Agbobo h[aVbdHo$ AmhoV.

4.

OrdmUy
Jmobga, ñdën{dam‘gmaIm, dVw©imH$ma qH$dm X§S>mH$ma 

bm§~ Ho$gmgmaIr aMZm VgoM noer^modVr ~marH$ 
Ho$gmgma»¶m (amo_Ho$) AZoH$ g§aMZm.

Vwåhr ho gwú‘Ord qH$dm H$m§hr doJio gwú‘Ord nm{hbo AmhoV H$m? Vo Vw‘À¶m dhrV {bhm Am{U 
dJm©V MMm© H$am.

VŠVm 2.1 Am{U 2.2 ‘Ü¶o Vwåhr {d{dY àH$maMo gwú‘Ord nm{hbo. ho gd©Ì AmT>iVmV Am{U 
AmnU Ë¶m§Zm ’$º$ gwú‘Xe©H$mÀ¶m ‘XVrZo nmhÿ eH$Vmo-Omo EImXr dñVy 100 Vo 400 nQ> ‘moR>r H$ê$Z 
XmIdVmo. gwú‘Ord AmH$mamZo bhmZ Agbo Var Amnë¶m OrdZmV Ë¶m§Mr Iyn ‘hËdmMr ̂ y{‘H$m AgVo.

H$Yr EoH$bo Amho H$m....

{dfmUy ho gyú_ Am{U Anoer¶ AgVmV. 
Oo {Od§V noerV {eaë¶mda dmTy> bmJVmV. Vo 
dZñnVr, àmUr qH$dm OrdmUy§À¶m noetZm g§H«${‘V 
H$ê$ eH$VmV Am{U amoJ {Z‘m©U H$ê$ eH$VmV.

2.4 AmnU gwú‘Ordm§er H$goo OmoS>bobo AmhmoV ? 

AmnU gwú‘Ord BÎma {R>H$mUrhr emoYy eH$Vmo H$m?	

Am. 2.9. \$imda dmT>bobo gyú_Ord

Mbm MMm© H$ê$¶m : Vwåhr H$Yr qb~y, Q>mo‘°Q>mo, g§Ìo 
qH$dm BVa Hw$R>bmhr ImÚnXmW© H$mhr doi ~mhoa R>odë¶mda 
Iam~ hmoVmZm nm{hbm Amho H$m? Oa hmo, Va Vwåhr Ë¶mda 
nmdS>argmaIm qH$dm H$mngmgmaIm Wa V¶ma Pmbobm nm{hbm 
Agob (Am.29). ho gwú‘Ordm§‘wio hmoVo. nU ho gwú‘Ord 
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AÞmda Ambo H$moRy>Z? Vo H$go g§nH$m©V Ambo. ho Ago hmoVo H$maU gwú‘Ord gd©Ì AmT>iVmV - nmÊ¶mV, 
‘mVrV hdoV Am{U H$mhr ImÚnXmWm©VgwÜXm.

H$maU Ë`mV _gmbo, _rR> qH$dm gmIa 
KmVbobr AgVo. _rR> qH$dm gmIaoMr 
OmñV à_mU gyú_Ordm§Mr dmT> Wm§~dVo.

nU ‘J bmoUM§ Am{U _wam§ã¶mbm 
gwú‘Ord H$m bmJV Zmhr?

Vwåhr ’$moëS>ñH$mon qH$dm gwú‘Xe©©H$mMm dmna H$ê$Z nmZo, ImoS>, ‘wio qH$dm dZñnVtMo BVa ^mJ 
Vnmgy eH$Vm. dZñnVr Am{U àmÊ¶m§à‘mUoM gwú‘Ordm§‘Ü¶o hr Iyn d¡{dÜ` AgVo. H$mhr gwú‘Ord 
AË¶§V CîU> nmÊ¶mÀ¶m Pè¶mV, {h‘àXoemV qH$dm ‘Ü¶‘ Vmn‘mZmVgwÜXm AmT>iVmV. H$mhr gwú‘Ord 
Amnë¶m earamVgwÕm AgVmV. {deofV  Am§VS>çmV Vwåhr B¶Îmm gmVdr ‘Ü¶o àmÊ¶m§Vrb OrdZà{H«$¶m 
¶m YS>çmV  [eH$bm Amho H$s Amnë¶m Am§VS>çmV AÞnMZmg ‘XV H$aUmao AZoH$ OrdmUy AgVmV.  
dZñnVr d àmÊ¶m§à‘mUo gwú‘Ordm§Mm AmH$ma, ñdê$n d aMZm doJdoJir AgVo. VŠVm 2.1 Am{U 
2.2 ‘Ü¶o Vwåhr {d{dY àH$maMo ‘yú‘Ord nm{hbo AmhoV - JmobmH$ma, X§S>JmobmH$ma/ b§~dVw©imH$ma, 
ZbrH$mê$nr qH$dm-A{Z¶{‘V AH$mamMo.

gwú‘OrdmMo ho d¡{dÜ¶ Amnë¶m X¡Z§{XZ OrdZmV H$moUVr ^y‘rH$m ~OmdVo? Vo n¶m©daU ñdÀN> 
R>odÊ¶mg H$go ‘XV H$aVmV?

H$maU Ë¶mV ‘gmbo ‘rR> qH$dm gmIa KmVbobr AgVo. ‘rR> qH$dm gmIaoMm OmñV à^md 
gwú‘Ordm§Mr dmT> Wm§~{dVo.

2.4.1 	n¶m©daU ñdÀN> R>odÊ¶mV ‘hÎdmMr ^y{‘H$m Mbm, ho g‘OyZ KoÊ¶mgmR>r  
	 EH$ CnH«$‘ H$ê$¶m.

CnH«$‘ 2.7: Mbm H$ê$¶m.

•• EH$ [aH$m‘o ^m§S>o ¿¶m d Ë¶mV AYr© ~mJoMr ‘mVr ^am. 

•• Ë¶mV ’$io d ^mÁ¶m§À¶m gmbr Q>mH$m.
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•• Z§Va Ë¶mda nwÝhm ‘mVrMm Wa Kmbm Am{U 

Am.2.10. IV V¶ma H$ê$Z nmofH$VËdm§Mo  
nwZ…MH«$sH$aU 

VgoM R>odyZ Úm.

•• 2-3 AmR>dS>çm§ZVa Pmbobo ~Xb {Z[ajU 
H$am. Vwåhmbm ^m§S>çm‘Ü¶o ’$aH$ {XgVmo 
H$m?

Vwåhr nmhmb H$s ’y$bo d ^mÁ¶m§À¶m gmbr 
H$minQ> a§JmÀ¶m nXmWm©V ~Xbë¶m AmhoV. hm 
nXmW© nmofUVÎdm§Zr g‘¥Õ AgVmo Am{U O‘rZrMr 
gwnrH$Vm dmT>{dVmo. nU ’$io Am{U ^mÁ¶m§À¶m 
gmbr, IVm‘Ü¶o H$em ~XbVmV?

CnH«$‘ 2.6 ‘Ü¶o Vwåhr nm{hbo H$s O{_ZrV doJdoJù¶m àH$maMo gwú‘Ord AgVmV. ¶m§n¡H$s 
H$mhr gwú‘Ord, Ogo H$s ~waer d OrdmUy dZñnVrOÝ¶ H$Mam {dK{Q>V H$ê$Z Ë¶mMo gmÜ¶m Am{U 
nmofUVËdm§Zr ̂ anya Aem IVm‘Ü¶o ê$nm§Va H$aVmV. Vwåhr H$Yr emioÀ`m ~mJoV qH$dm eoVmV ‘mù¶mbm 
gwH$bobr nmZo Jmoim H$ê$Z IÈ>çmV Q>mH$VmZm nm{hbo Amho H$m? AmVm Vwåhmbm H$ibo Agob H$s Vo 
Ago H$m H$aVmV H$maU Ë¶mVyZ Z¡g{J©H$ IV V¶ma Ho$bo OmVo. 

àmMrZ ̂ maVr¶ J«§Wm§‘Ü¶o, {deofV: doXm§‘Ü¶o, H¥${‘ ¶m eãXmMm C„oI gmnS>Vmo. 
H¥${‘ åhUOo gwú‘ gOrd "Ñí¶' (S>moù¶m§Zm {XgUmao) Am{U "AÑí¶' (S>moù¶m§Zm Z 
{XgUmao) doXm§‘Ü¶o Ë¶m§À¶m Cn¶wŠV d Anm¶H$maH$ n[aUm‘m§Mm C„oI Ho$bobm Amho. 
AWd©doXmVhr H¥${‘ ¶m g§H$ënZoMm C„oI Amho.

Amnbm d¡km{ZH$ dmagm

Oa Vwåhr ZrQ> bj {Xbo, Va Vwåhmbm Hw$Obobr PmS>o Am{U Jibobr nmZo H$§Q>oZa‘Ü¶o gmR>{dbobr 
qH$dm ~mJoV nS>bobr nmZo, H$mhr H$mimZ§Va Vr AÑí¶ hmoVmV H$maU gwú‘Ord Ë¶m§Mo {dKQ>Z H$ê$Z 
Ë¶m§Zm gmÜ¶m, nmofUVËdm§Zr g‘¥Õ Aem nXmWm©V ~XbVmV. hr nmofUVËdo naV O{‘ZrV OmVmV 
PmS>m§Zm dmT>Ê¶mg ‘XV H$aVmV. gwú‘Ord ‘¥V àmÊ¶m§À¶m earam§Mohr {dKQ>Z H$aVmV. Ë¶m‘wio H$Mam 
nwÝhm O‘rZrV nmofUVËdo åhUyZ naV OmVmo. Aem àH$mao gwú‘Ord d H$Mè¶mMo nwZdm©na H$aVmV 
IV{Z{‘©Vr ¶mo½¶ Vmn‘mZ d AmÐ©Vo‘Ü¶o hmoVo.
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{H$Vr a§OH$ Amho Zm? AmVm Vwåhmbm g‘Obo Agob H$s OrdmUy Am{U H$mhr àH$maÀ¶m ~waer ho 
gwú‘Ordm§Mo àH$ma Amnë¶m OrdZmV ‘hÎdmMr ^y{‘H$m ~OmdVmV Am{U ~Km Zm, ho Cn¶wŠV OrdmUy 
OZmdam§À¶m eoUmgma»`m ‘b‘wÌmMohr {dKQ>Z H$ê$ eH$VmV.

CnH«$‘ 2.7 ‘YyZ AmnU ho hr {eH$bmo H$s gwú‘Ord ’$ŠV PmS>m§À¶m dmT>rg ‘XV H$aV ZmhrV, 
Va H$Mam {dK{Q>V H$ê$Z Amnbo n¶m©daU ñdÀN> R>odVmV.      

AmVm {dMma H$am, Oa n¥Ïdrda gwú‘Ord AmpñVËdmVM ZgVo Va H$m¶ Pmbo AgVo?

AmUIr EH$ nmD$b. 

nwT>o ~m¶moJ°gMm ómoV åhUyZ gwú‘Ord

AZoH$ gwú‘Ord, Ogo H$s OrdmUy Am{U ~waer, àmUdm¶y{dam{hV 
({dZm°³gr) dmVmdaUmV OJVmV. ¶mn¡H$s H$mhr OrdmUy§Zm n¶m©daUmVrb 
qH$dm KaJwVr gm§S>nmÊ¶mVrb dZñnVrOÝ¶ Am{U àmUrOÝ¶ H$Mam 
{dK{Q>V H$aÊ¶mMr j‘Vm AgVo. ¶m à{H«$¶oXaå¶mZ Vo dm¶y§Mo {‘lU 
gmoS>VmV, Á¶mV H$m~©Z S>m¶Am°H$gmB©S> Am{U ‘moR>çm à‘mUmda {‘WoZ 
dm¶y AgVmo. {‘WoZMm dmna B§YZ åhUyZ ñd¶§nmH$, CîUVm {Z‘m©U 
H$aUo, drO {Z{‘©Vr Am{U AJXr dmhZ Mmb{dÊ¶mgmR>r Ho$bm OmVmo.

emók ~Zm.

S>m°. AmZ§X ‘mohZ MH«$dVu (1938-2020) ho OrdmUy§Mm Aä¶mg 
H$aUmao emók hmoVo. 1971 ‘Ü¶o Ë¶m§Zr EH$ {deof emoY {dH${gV 

Ho$bm Omo VobmMo S>mJ {dK{Q>V H$ê$ eH$V hmoVm Am{U 
n¶m©daU ñdÀN> R>odÊ¶mg ‘XV H$aV hmoVm. Ë¶m§À¶m ̀ m 
emoYmgmR>r Ë¶m§Zm 1980 ‘Ü¶o noQ>§Q> {‘imbo noQ>§Q> åhUOo 
Aer H$m¶Xoera nadmZJr Or EImÚm g§emoYH$mbm 
{‘iVo, Á¶m‘wio BVa H$moUr Ë¶m§Mm emoY nadmZJr{edm¶ dmnê$ eH$V Zmhr 

Ë¶m§Mo H$m¶© gwú‘Ordm§Mm Cn¶moJ H$ê$Z àXÿfUmgma»¶m n¶m©daUr¶ g‘ñ¶m§Mo {ZamH$aU H$go H$aVm 
¶oB©b ho XmI{dVo. Ë¶m§Zr {dkmZ Am{U n¶m©daUg§ajUmV ‘moR>o ¶moJXmZ {Xbo ! AmUIr H$moUË¶m 
g‘ñ¶m gwú‘Ordm§À¶m ‘XVrZo gmoS{dVm ¶oD$ eH$VmV ¶mMm Vwåhr {dMma H$ê$ eH$Vm H$m ?
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Amnë¶m ñd¶§nmH$KamV gwú‘Ordm§Mr {d{dYVm H$er ‘XV H$aVo?

2.4.2 gwú‘Ord Am{U AÞ ho g‘OyZ KoÊ¶mgmR>r Mbm AmnU 

 (a) nmÌm‘Yrb nrR>

(b) B  nmÌm‘Yrb nrR>
Am. 2.11 : ¶rñQ>, gmIa 

nmUr KmVë¶mZ§Va  {nR>mÀ¶m 
Am¶VZmV / AmH$ma‘mZmV 

Pmbobm ~Xb

 
EH$ ñd¶§nmH$KamVrb à¶moJ H$ê$¶m.

CnH«$‘ 2.8: Mbm H$ê$Z nmhÿ¶m.

•• XmoZ dmQ>çm ¿¶m - A Am{U B

•• XmoÝhr‘Ü¶o àË¶oH$s 200 J«°‘ nrR> (AmQ>m qH$dm ‘¡Xm) ¿¶m Am{U 
Ë¶mV {M‘yQ>^a gmIa Kmbm.

•• AmVm A dmQ>rV WmoS>o `rñQ> Kmbm Am{U {nR>mV ì¶dñWrV {‘gim.

•• B dmQ>rV `rñQ> Kmby ZH$m, åhUOo Amnë`mbm XmoÝhtMr VwbZm 
H$aVm `oB©b.

•• ‘J XmoÝhr dmQ>çm§‘Yrb nrR>>mbm H$mo‘Q> nmÊ¶mZo ‘iy$Z ‘D$ nrR>  
~Zdm. (Am. 2.11).

•• {nR>mda Amobga H$mnS> PmH$m Am{U Vo C~Xma OmJoV R>odm.

•• 4-5 VmgmZ§Va XmoÝhr dmQ>çm§Mo {Z[ajU H$am.

•• Vwåhmbm {nR>mMm AmH$ma, dmg qH$dm ñdê$nm‘Ü¶o (nmoV) H$mhr ~Xb {XgVmo H$m? Oa Zgob, 
Va {nR>mbm AOyZ H$mhr doi VgoM R>odm.

H$m§hr doimZo Vwåhr nmhmb H$s A dmQ>rV (Á¶m‘Ü¶o ¶rñQ> KmVbo hmoVo) nrR> WmoS>o ’w$Jbo Amho, 
hbHo$ d ‘D$ Pmbo Amho Am{U Ë¶mMm dmg B dmQ>rÀ¶m (nmÌmÀ¶m) {nR>mnojm doJim Amho. ho Ago 
H$m Pmbo? ¶rñQ>Mr ^y{‘H$m H$m¶ Amho? AmnU {nR>mV gmIa qH$dm H$mo‘Q> nmUr H$m KmVbo? ¶rñQ> 
hm EH$ gyú_Ord Amho Vmo ~waer/H$dH$ JQ>mV ‘moS>Vmo. ¶rñQ> C~Xma dmVmdaUmV Mm§Jbm dmT>Vmo.

B¶Îmm 7dr ‘Ü¶o Vwåhr àmÊ¶m§‘Yrb OrdZà{H«$¶m ¶m àH$aUmV {eH$bmV H$s BVa gOrdm§à‘mUoM 
¶rñQ>gwÕm ídgZ H$aVmo d AÞmMo {dKQ>Z H$ê$Z dmT> Am{U OrdZà{H«$¶m§gmR>r COm© V¶ma H$aVmo. `m 
à{H«$¶oV H$m~©Z S>m¶ Am°ŠgmB©S> V¶ma hmoVo, Á¶m‘wio {nR>mV ~wS>~wS>o V¶ma hmoVmV Am{U nrR> ‘D$ d 
’w$Jbobo {XgVo, ¶rñQ> ¶m à{H«$¶oV WmoS>o AëH$mohmobXoIrb V¶ma H$aVmo, Á¶m‘wio {nR>mbm WmoS>mgm doJim 
dmg ¶oVmo ¶rñQ>Mo ho Img JwUY‘© ~«oS>, Ho$H$ Am{U BVa nXmW© ~Z{dÊ¶mgmR>r dmnabo OmVmV. ¶m 
ì¶{V[aŠV, b°³Q>mo~°{gbg (Lactobacillus) ZmdmMo OrdmUy, BS>br, S>mogm Am{U ̂ Qy>>è¶mMo nrR> Am§~dÊ¶mV 
‘XV H$aVmV. CnH«$‘ 2:9: Mbm, V¶mar H$é¶m.
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CnH«$‘ 2.9: Mbm V¶mar H$ê$¶m

•• XmoZ bhmZ H$mMoÀ¶m dmQ>çm ¿¶m-Ë¶m§Zm A Am{U B Ago Zm Úm. 

•• A  dmQ>rV H$mo‘Q> XþY Kmbm Am{U B dmQ>rV W§S> XyY Kmbm.

•• XmoÝhr dmQ>çmV àË¶oH$s WmoS>ogo Xhr Kmbm Am{U M‘À¶mZo ì¶dpñWV {‘gim.

•• XmoÝhr dmQ>çm§Zm PmH$m. A dmQ>r C~Xma OmJoV R>odm Am{U B dmQ>r W§S> OmJoV (CXm ’«$sO‘Ü¶o) 
R>odm.

•• H$mhr Vmgm§Zr qH$dm amÌ^amZ§Va XmoÝhr dmQ>çm§Vrb ~Xb nmhm. Vw‘Mo A§XmO Am{U {Z[ajUo 
V³Vm 2.4 ‘Ü¶o {bhm.

V³Vm 2.4: XþY {d{dY n[apñWVr‘Ü¶o R>odyZ Xhr V¶ma hmoÊ¶mMr 
MmMUr/VnmgUr

XþYmÀ¶m {XgÊ¶mV ~Xb XþYmÀ¶m a§JmV ~Xb
g§^mì¶ H$maU

dmQ>r A dmQ>r B dmQ>r A dmQ>r B

A§XmO 

{ZarjU	

Vwåhr nmhmb H$s A  dmQ>rV XÿY H$mhr VmgmZ§Va XømV

Am. 2.12 : MdirÀ¶m (Cowpea) 
dZñnVr‘Yrb ‘wim§À¶m JmR>r Á¶m‘Ü¶o 

am¶Pmo{~¶‘ AgVmV

 
~Xbbo Amho Am{U WmoS>o Am§~Q> Pmbo Amho. na§Vy B dmQ>rV 
XþY XmQ>bobo Zmhr, nU Vo WmoS>o Am§~Q> Pmbobo Agy eH$Vo. 
ho Ago H$m Pmbo? H$maU XømV H$mhr àH$maMo OrdmUy 
AgVmV. Ë¶mn¡H$s EH$ åhUOo b°³Q>mo~°{gbg (Lactobacillus)  
OrdmUy XþYmVrb gmIa (b¡ŠQ>moO) ImVmo, dmT>Vmo Am{U 
XþYmMo Am§~dZ H$ê$Z Xhr V¶ma H$aVmo. ¶rñQ>à‘mUo AëH$mob 
V¶ma H$aÊ¶mEodOr ho OrdmUy b°pŠQ>H$ Amåb (Lactic -acid) 
V¶ma H$aVmV, Ë¶m‘wio Xhr Am§~Q> hmoVo. ho OrdmUy H$mo‘Q> 
dmVmdaUmV Mm§Jbo dmT>VmV. åhUyZM Xhr A dmQ>rV ~Zbo 
nU B dmQ>rV Zmhr.
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AmnU gwú‘Ordm§Zm doJdoJù¶m JQ>mV {d^mJy eH$Vmo AmXrOrd, OrdmUy, e¡¡dmi B. H$mhr OrdmUy, 
Ogo H$s am¶Pmo{~¶‘ (Rhizobium) H$S>YmÝ¶m§À¶m ‘wim§da JmR>>rgma»`m ̂ mJmV amhVmV Am. 2.12 _Ü`o 
XmIdë`mà_mUo H$S>YmÝ¶m§À¶m ({ÛXb) H$mhr dZñnVtÀ¶m ‘wim§‘Ü¶o Ogo H$s ha^am, ‘Q>ma d ‘gya gyO 
Amë¶mgma»¶m ‘wim§À¶m JmR>r (Root nadules) V¶ma hmoVmV. Ë¶m‘Ü¶o am¶Pmo{~¶‘ OrdmUy AgVmV. ho 
OrdmUy hdoVyZ Zm¶Q´>moOZ AS>dVmV Am{U Vo dZñnVrgmR>r Cn¶w³V ~ZdVmV.

¶m‘wio dZñnVr Mm§Jë¶m dmT>VmV d Ë¶m§Zm amgm¶{ZH$ IVo Z dmnaVm ’$m¶Xm hmoVmo. åhUyZM 
eoVH$ar H$S>YmÝ¶m§Mr ({ÛXb {nHo$) {nHo$ BVa {nH$mgmo~V ’o$anmbQ> nÜXVrZo KoVmV. ¶m‘wio O{‘ZrVrb 
Zm¶Q´>moOZ Z¡g{J©H$[aË¶m dmT>Vmo d nwT>rb {nH$mgmR>r ‘mVr gwnrH$ amhVo.

2.4.3 {dbjU gwú‘e¡dmi : nmÊ¶mVrb bhmZ ‘XVZrg

gwú‘e¡dmi ho gwú‘ dZñnVrgmaIo gOrd AmhoV Oo nmUr, ‘mVr, hdm Am{U AJXr PmS>m§dahr 
amhVmV. Vo gy¶©àH$memMm dmna H$ê$Z Amnbo AÞ V¶ma H$aVmV Ago H$aVmZm Vo Am°{ŠgOZ gmoS>VmV 
Am{U n¥ÏdrÀ¶m Am°{ŠgOZ nwadR>çmÀ¶m AÜ¶m©hÿZ A{YH$ ̂ mJmV ¶moJXmZ XoVmV. ho nmofUVÎdm§Zr g‘¥Õ 
AgVmV Am{U AZoH$ ObMa àmÊ¶m§gmR>r AÞómoV åhUyZ H$m‘ H$aVmV. 

H$m§hr Ogo H$s ñnm¶ê${bZm, ³bmoaobm Am{U S>m¶Q>m°åg ho ‘mZdm§gmR>r Amamo½¶nyaH$ åhUyZ d 
Am¡fYm§‘Ü¶o dmnabo OmVmV. gwú‘e¡dmi nmUr ñdÀN> H$aÊ¶mg ‘XV H$aVmV Am{U O¡dB§YZ V¶ma 
H$aÊ¶mgmR>rhr dmnabo OmVmV.

na§Vw àXÿfU, hdm‘mZ ~Xb d A{YdmgmMm Zme ¶m‘wio gyú_ e¡dmim§À`m {d{dYVobm d g§»¶obm 
YmoH$m {Z‘m©U Pmbm Amho ho gwú‘Ord OVZ H$aUo ‘hÎdmMo Amho H$maU Vo n¶m©daUmMo ajU H$aVmV 
d n¥Ïdrdarb Am°pŠgOZMo g§VwbZ amIVmV.            

gwú‘e¡dmim§Mo g§dY©Z ho AÞgwajm d amoOJma{Z{‘©VrgmR>r EH$ CÎm‘ nÜXV Amho.

H$Yr EoH$bo Amho H$m...

ñnm`ê${bZm (Spirulina) ho EH$ gyú_e¡dmi Amho Á¶mbm 
gwna’w$S> åhQ>bo OmVo H$maU Ë¶mMo Amamo½¶Xm¶r ’$m¶Xo Iyn AmhoV. 
ñnm¶ê${bZm hm pìhQ>°m{‘Z B12 Mm CÎm‘ ómoV Amho, Oo Amnë¶m 
earamgmR>r AË¶mdí¶H$ Amho ¶m‘Ü¶o à{WZm§Mo à‘mU Iyn OmñV 
AgVo earamÀ¶m dOZmÀ`m 60% nojm OmñV Am{U ñZr½Y d gmIaoMo 
à‘mU IynM H$‘r AgVoo AmOH$mb ñnm¶ê${bZmMr eoVr hr EH$ 
ì¶dhm`© amoOJma g§Yr åhUyZ CX¶mbm ¶oV Amho. Vwåhr Imbrb nm¶è¶m dmMyZ ghO 
ñnm¶ê$[bZm dmT>dy eH$Vm.

1. 	 EH$ nmaXe©H$ H$mMoMr Q>mH$s ¿¶m Am{U WoQ> gy¶©àH$me nS>Uma Zmhr Aer Xya COoS>mÀ¶m 
OmJoV R>odm.
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2. 	 Q>mH$sda gmdbr XoUmao Omio (... shade net) R>odm qH$dm 
gm‘mÝ¶ Vmn‘mZ Agboë¶m OmJoV R>odm.

3 	 Q>mH$sV Vù¶mMo nmUr ^am.

4. 	 Vù¶mVyZ AmUbobo gOrd ñnm`ê${bZm Ë`mV Q>mH$m.

5 	 AmR>dS>çmVyZ XmoZXm ñnm¶ê${bZmbm hbdm.

6 	 3-6 AmR>dS>çmZ§Va ñnm¶ê${bZm ~marH$ / nmVi H$mnS>mZo JmiyZ 
Q>mH$sVyZ H$mT>Vm ¶oB©b.

2.5 noerbm gOrdm§Mm ‘yb^yV KQ>H$ Ago H$m ‘mZbo OmVo? 

gd© gOrdm§Mo eara noer ZmdmÀ¶m gwú‘ Ý¶y³brAm°BS> (Ho$ÐH$gÑao)

Am. 2.13 OrdmUyÀ`m noer_Yrb Ho$ÐH$gÑe ^mJ

 
KQ>H$m§Zr ~Zbobo AgVo. EH$m noerV AZoH$ KQ>H$ 
AgVmV Oo gOrdm§Zm {d{dY H$m¶© H$aÊ¶mg ‘XV 
H$aVmV. dZñnVr Am{U àmÊ¶m§Mo eara AZoH$ 
noer§Zr ~Zbobo AgVo. åhUyZ Ë¶m§Zm ~hþnoer¶ 
(Multicellular) gOrd åhUVmV. ~hþnoer¶ 
gOrdm§‘Ü¶o àË¶oH$ noer ñdV§ÌnUo Amnbo H$m`© 
H$aVo VgoM EH$‘oH$m§er ghH$m¶© H$ê$Z gOrdmMo 
OJÊ¶mMo à‘mU dmT>dVo (Am¶wî¶).

 H$m§hr gwú‘Ord Ogo H$s OrdmUy Am{U Am{XOrd ’$ŠV$ EH$m noernmgyZ ~Zbobo AgVmV. Ë¶m§Zm 
EH$noer¶ (Unicellular) gOrd åhUVmV. ¶m EH$m noerVM OJÊ¶mgmR>r bmJUmar gd© H$m¶© KS>VmV. 
BVa gwú‘Ord Ogo H$s e¡dmi Am{U H$dH$ ho EH$ qH$dm AZoH$ noem§Zr ~Zbobr AgVmV CXm `rñQ> 
> hr EH$noerM H$dH$ Amho Va ‘moëS> (g|Ðr¶ nXmWuda dmT>Umao H$dH$) ho ~hþnoer¶ H$dH$$ Amho.

àmUr d dZñnVr noetgmaIoM gwú‘Ordm§À¶m noerhr noernQ>bmZo doT>boë¶m AgVmV H$dH$mÀ¶m 
noetZm noer {^Îmr AgVo, nU Ë¶m§À¶mV h[aVbdHo$ ZgVmV, Ë¶m‘wio Ë¶m àH$meg§íbofUZo AÞ V¶ma 
H$ê$ eH$V ZmhrV.

OrdmUy ñdV…Mo AÞ V¶ma H$aV ZmhrV. Ë¶m§À¶m noer‘Ü¶o Ho$§ÐH$ d Ho$§ÐH$mbm AmdaU ZgVo, 
Ë¶mEodOr Ë¶m§À¶mH$S>o Ý¶ypŠbAm°BS> (Ho$ÐH$ gÑe ^mJ Á¶m ‘Ü¶o DNA AgVmo) AgVo. ¶m d¡{eï>¶m‘wio 
OrdmUy§À¶m noer ̀ rñQ>, AmXrOrd, e¡dmi,  H$dH$, dZñnVr d àmUr ¶m§À¶m noer§nojm doJù¶m AgVmV.

AmÎmmn¶ªV AmnU H$mhr ‘wb ŷV noer g§aMZm nm{hë¶m AmhoV. noerV AmUIr AZoH$ KQ>H$ AgVmV, 
Oo Vwåhr nwT>À¶m B¶Îmm‘Ü¶o {eH$mb noerVrb CnKQ>H$ nmhÊ¶mgmR>r Amnë¶mbm OmñV {dembZ (High 
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magnification) XmIdUmè¶m gwú‘Xe©H$mMr JaO AgVo, BboŠQ´>m°Z gwú‘Xe©H$ noerbm 10,00,000 nQ> 
‘moRo>> H$ê$Z XmI[dVmo Á¶m‘wio Amnë¶mbm A{YH$ gwú‘ g§aMZm {XgVmV.

AmVm Vwåhmbm g‘Obo Agob H$s gd© gOrd-gwú‘Ordm§gh EH$m qH$dm AZoH$ noetnmgyZ ~Zbobo 
AgVmV. Ë¶m§À¶m noerMm AmH$ma, ñdê$n d aMZoV {^ÞVm AgVo. dZñnVr d àmÊ¶m§À¶m noet‘Ü¶ohr 
H$m§hr ’$aH$ AgVmV. ho ’$aH$ g‘OyZ KoUo åhUOo ho gOrd doJdoJù¶m àH$mao H$go H$m¶© H$aVmV ho 
g_OyZ KoUo. ¶m àH$aUmV AmnU gwú‘Ordm§Mr Cn¶wŠVVm {eHy$Z KoVbr. VWm{n, H$mhr gwú‘Ord 
dZñnVr d àmÊ¶m§Zm (‘mZdmghrV) amoJm§Mr bmJU bmdVmV nwT>À¶m nmR>mV AmnU gwú‘Ordm§‘wio 
hmoUmè¶m H$mhr amoJm~Ôb {eHy$.

g§{já AmT>mdm (‘hËdmMo ‘wÔo)

•• 	gwú‘Ord AmH$mamZo bhmZ AgVmV Am{U CKS>çm S>moù¶m§Zr {XgV 
ZmhrV.

•• Vo gd© àH$maÀ¶m dmVmdaUmV, AJXr dZñnVr d àmÊ¶m§À¶m 
earamVhr amhÿ eH$VmV.

•• Vo EH$noer¶ qH$dm ~hþnoer¶ AgVmV. OrdmUy Am{U Am{XOrd 
EH$noer¶ AmhoV. H$dH$ EH$noer¶ qH$dm ~hþnoer¶ gwÕm AgVmV. 
àmUr Am{U dZñnVr ~hþnoer` AmhoV.

•• 	noer OrdZmMm ‘wb^yV KQ>H$ Amho.

•• àË¶oH$ gOrdmMo eara noetZr ~Zbobo AgVo noet‘Ü¶o {d{dY KQ>H$ AgVmV Oo gOrdm§Zm 
H$m`© H$aÊ¶mg ‘XV H$aVmV.

•• gm‘mÝ¶ noerbm noernQ>b AgVo, Ë¶m‘Ü¶o noerÐd AgVo Am{U Ho$§ÐH$ AgVo, dZñnVr, 
H$dH$ d OrdmUy§À¶m noetZm A{V[aŠV AmdaU AgVo Á¶mbm noer{^Îmr åhUVmV. ho 
AmdaU noernQ>bmÀ¶m ^modVr AgVo OrdmUy‘Ü¶o {ZürV Ho$§ÐH$ ZgVo. (R>iH$)

•• noer AmH$ma d ñdê$nmV {^Þ AgVmV, Am{U Ë¶m§Mm AmH$ma Ë¶m§À¶m H$m¶m©er g§~m§{YV 
AgVmo.

•• OrdmUy, H$dH$ d AmXrOrd ho doJdoJù¶m àH$maMo gwú‘Ord AmhoV.

•• {dfmUy XoIrb gwú‘Ord AmhoV, nU Vo doJio AmhoV H$maU Vo ’$ŠV {Od§V no§er‘Ü¶oM 
dmT>VmV.

•• gwú‘Ord Amnë¶mgmR>r Cn¶wŠV$ qH$dm Anm¶H$maH$ R>ê$ eH$VmV.

•• H$mhr gwú‘Ord dZñnVr d àmÊ¶m§Mm H$Mam {dK{Q>V H$ê$Z gmÜ¶m nXmWm©‘Ü¶o ~XbVmV 
Am{U n¶m©daU ñdÀN> R>odVmV.
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•• H$m§hr  gwú‘Ord H$S>YmÝ¶m§À¶m Ogo H$s ha^am, dmQ>mUm, gmo¶m~rZ, ‘gya ¶m§À¶m 
‘wim§À¶m JmR>r‘Ü¶o amhVmV. ho OrdmUy hdoVyZ Zm¶Q´>moOZ AS>[dVmV Am{U O‘rZrMr 
gwnrH$Vm dmT>[dVmV.

•• `rñQ>> ho H$dH$ Amho Oo ~«oS>, Ho$H$, noñQ´>r, BS>br, S>mogm Am{U ^Q>þao ~Z{dÊ¶mgmR>r  
dmnabo OmVo.

•• b°³Q>mo~°grbg hm OrdmUy Kar Xhr ~ZdÊ¶mgmR>r Am{U AÞ CÚmoJmV (Amhma CÚmoJmV) 
Am§~dUo à{H«$¶ogmR>r dmnabm OmVmo.

{Okmgm OmJ¥V R>odm

1. 	 noerMo {d{dY ̂ mJ Imbr {Xbo AmhoV. Vo ¶mo½¶ ’$ŠV àmUr noer_Ü`o

gm‘mÝ¶Vm {VÝhr noer‘Ü¶o

’$ŠV OrdmUy noer‘Ü¶o ’$ŠV$ dZñnVr noer‘Ü¶o

{R>H$mUr ¶m {MÌmV XmIdm.		
H|$ÐH$			   noerÐd  

h[aVbdHo$				  noer{^Îmr,

noer nQ>b				  Ý`ŠbrAm°BS> 

2.	 AmZ§XrZo XmoZ Q>oñQ> Q>çy~ KoVë¶m Am{U Ë¶m§Zm A Am{U 

Am. 2.14 àm¶mo{JH$ ‘m§S>Ur

A B

B Aer Zmdo {Xbr. {VZo àË¶oH$ Q>oñQ> Q>çw~‘Ü¶o 
gmIaoÀ¶m ÐmdUmMo XmoZ M‘Mo Q>mH$bo. 

•• Ë¶mZ§Va XmoÝhr Q>oñQ> Q>çy~À¶m Vm|S>mda AY©dQ> 
’w$Jdbobo ’w$Jo ~gdbo.

•• Z§Va hm goQ> C~Xma OmJoV, gy¶©àH$memnmgyZ Xÿa 
R>odbm.

	(i)	 3-4 {XdgmZ§Va H$m¶ hmoB©b Agm Vw‘Mm A§XmO 
Amho? Vr nmhVo H$s B Q>oñQ> Q>çw~darb ’w$Jm 
’w$Jbobm Amho. ¶mMo g§^mì¶ H$maU H$m¶ Agy eHo$b?

(a) 	B Q>oñQ> Q>çy~‘Yrb nmÊ¶mMo ~mînr^dZ Pmbo Am{U ’w$½¶mV nmÊ¶mV dm’$ ^abr.

(b) C~Xma hdo‘wio B Q>oñQ> Q>çy~‘Yrb hdoMo àgaU Pmbo Am{U ’w$Jm ’w$Jbm.
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(c) ¶rñQ>Zo B Q>oñQ> Q>çy~‘Ü¶o dm¶y V¶ma Ho$bm Am{U Ë¶m‘wio ’w$Jm ’w$Jbm.

(d) gmIa C~Xma hdoer g§¶moJ nmdbr Am{U dm¶y V¶ma Pmbm, Ë¶m‘wio ’w$Jm ’w$Jbm.

(ii ) {VZo AmUIr EH$ n[ajm Zir KoVbr, Ë¶mV 1/4 ^mJ MwZIS>rMo nmUr (lime water) 
^abo. {VZo B n[ajm Zirdarb ’w$Jm Aem àH$mao H$mT>bm H$s AmVbm dm¶y ~mhoa {ZKmbm 
Zmhr. {VZo ’w$Jm MwZIS>rÀ¶m nmÊ¶mÀ¶m Q>oñQ> Q>çw~da ~gdbm Am{U ZrQ> hbdbo. Vw‘À¶m 
‘Vo {Vbm H$m¶ emoYm¶Mo Amho?

3.	 EH$m eoVH$è¶mZo JhyMo nrH$ KoVbo. Ë¶mZo {nH$m§Mo CËnmXZ Mm§Jbo {‘imdo åhUyZ O{‘ZrV 
Zm¶Q´>moOZ¶w³V IV KmVbo. eoOmaÀ¶m eoVmV Xþgam eoVH$ar ha^am {nH$dV hmoVm, nU Ë¶mZo 
Zm¶Q´>moOZ¶w³V IV Kmbm¶Mo Q>mibo, Varhr Ë¶mbm Mm§Jbo d {ZamoJr nrH$ {‘imbo. Ago H$m Pmbo 
Agob?

4. 	 ñZohbZo Amnë¶m ~mJoV A Am{U B Ago XmoZ IÈo> IUbo. A IS>çmV {VZo ’$io d ^mÁ¶m§À¶m 
gmbr Q>mH$ë¶m d gwH$boë¶m nmZm§~amo~a {‘gië¶m B IS>çmV {VZo Ë¶mM àH$maMm H$Mam Q>mH$bm, 
nU gwH$boë¶m nmZm§~amo~a {‘gibo Zmhr. VrZo XmoÝhr IS²>S>çm§Zm ‘mVrZo PmH$bo d 3 AmR>dS>çm§Zr 
{Z[ajU Ho$bo. Vr H$m¶ VnmgÊ¶mMm à¶ËZ H$aV Amho?

5. 	 Imbrb gwú‘Ord AmoiIm.
(i) 	 ‘r gd© dmVmdaUmV d Vw‘À¶m nmoQ>mV amhVmo.
(ii)	  ‘r ~«oS> d Ho$H$ ‘D$ Am{U bygbwerV ~ZdVmo
(iii) ‘r S>mirÀ¶m {nH$m§À¶m ‘wim§‘Ü¶o amhVmo Am{U Ë¶m§Zm nmofU nwadVmo.

6.	 EH$ à¶moJ V¶ma H$am Á¶mV XmIdVm ¶oB©b H$s gwú‘Ordm§Zm dmT>rgmR>r ¶mo½¶ Vmn‘mZ, hdm Am{U 
Amobmdm bmJVmo.

7. 	 ~«oS>À¶m XmoZ ñbmB©g ¿¶m. EH$ ñbmB©g ßboQ>‘Ü¶o KoD$Z qgH$Odi R>odm. Xÿgar ñbmB©g {’«$O‘Ü¶o 
R>oodm. H$mhr {Xdgm§Zr {Z[ajU H$am. XmoÝhr ñbmB©gMr VwbZm H$am Am{U {Z[ajU {bhm.
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8. 	 EH$m {dÚmÏ¶m©Zo nm{hbo H$s Xhr EH$ {Xdg ~mhoa R>odë¶mda A{YH$ Am§~Q> Pmbo. ¶m‘mJo XmoZ 
g§^mì¶ H$maUo H$moUVr AgVrb?

9. 	 Am.2.15 ‘Ü¶o {Xboë¶m à¶moJmMo {Z[ajU H$am Am{U Imbrb àíZm§Mr CÎmao {bhm.
(i) 	âbmñH$ ({ÌH$moUr M§~y) A ‘Yrb gmIaooÀ¶m ÐmdUmMo H$m¶ hmoVo?
(ii) 	 4 VmgmZ§Va n[ajm Zir B ‘Ü¶o Vwåhmbm H$m¶ {XgVo? Ago H$m Pmbo Agob?
(iii) 	Oa ¶rñQ> âbmñH$ A ‘Ü¶o KmVbo ZgVo, Va H$m¶ Pmbo AgVo?

H$mo‘Q> gmIaoMo  
ÐmdU + ¶rñQ

MwZIS>rMo ÐmdU

A B
Am. 2.15 àm¶mo{JH$ ‘m§S>Ur> 		

Vw‘À¶m {‘Ìm§Zr V¶ma Ho$boë¶m àíZm§Mm {dMma H$am Am{U Ë¶m§Mr CÎmao XoÊ¶mMm à¶ËZ H$am. 

emoY, AmamIS>m Am{U ¶w³VrdmX

•• ^maVmV ~m¶moJ°g {Z{‘©VrMm ’$ma OwZm B{Vhmg Amho. ^maVmVrb gdm©V OwZm ~m¶moJ°g àH$ën  
B.g. 1850 À¶m CÎmamYm©V C^mabm Amho ZdrZ d Aj¶ D$Om© (nwZ©^d) ‘§Ìmb¶, ^maV gaH$ma 
¶m§Zr gwê$ Ho$boë¶m ~m¶moJ°g H$m¶©H«$‘m~Ôb ‘m{hVr {‘idm. 

H$m ?
Ho$ìhm?

{H$Vr doi?
Hw$R>o? H$m Zmhr?

AmVmn¶©VÀ¶m Aä¶mgboë¶m Vw‘À¶m kmZmda 
AmYm[aV H$m§hr àíZ V¶ma H$am.

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

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

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

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

.....................................................................................
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•• Am§~{dbobo ImÚnXmW© Ogo H$s Am§~{dbobo gmo¶m~rZ d Am§~{dbobr 

{dkmZ g‘mO 

Am§VaemIr¶ 
àH$ën

~m§~yMo H$m|~ ^maVmVrb H$mhr ^mJmV nma§nm[aH$ AÞ/Amhma 
åhUyZ Im„o OmVo. Vw‘À¶m nmbH$ d {ejH$m§À¶m ‘XVrZo 
Vw‘À¶m ^mJmVrb Ago nma§nm[aH$ ImÚnXmW© emoYm Á¶m‘Ü¶o 
Am§~{dÊ¶mMr à{H«$¶m dmnabr OmVo. Ë¶m nXmWm©‘Ü¶o H$moUVo 
KQ>H$ dmnabo OmVmV Vo H$go V¶ma H$aVmV, H$moUVo gwú‘Ord 
Am§~{dÊ¶mg O~m~Xma AmhoV. VgoM Ë¶m nXmWm©Mo gm§ñH¥${VH$ 
d nmofUmË‘H$ ‘hËd H$m¶ Amho ho emoYm.

•• ‘eê$‘ (Amqi~r) ¶m ‘moR>çm H$dH$mÀ¶m {d{dY ^mJm§Mm Aä¶mg H$am. Ë¶mgmR>r {dembZ H$mM 
(Magnifying glass) Am{U gwú‘Xe©H$/’$moëS>-ñH$mon dmnam daÀ¶m dJm©Vrb {dÚmÏ¶mªÀ¶m 
‘XVrZo ‘eê$‘Mo AmVrb ^mJ Vnmgm Am{U Vw‘À¶m emioÀ¶m à¶moJemioVrb gwú‘Xe©H$ / 
’$moëS>ñH$moImbr doJdoJù¶m ^mJm§Mr aMZm nmhm.

•• EImÚm CÚmoOH$mer g§dmX gmYm Am{U ‘eê$‘ (Aqi~r) bmJdS>rÀ¶m Q>ßß¶m§~Ôb OmUyZ ¿¶m.

	    

Vw‘À¶m {‘Ìm§Zr V¶ma Ho$boë¶m àíZm§Mm {dMma H$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$m...
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3 Om{hamV ’$bH$ (Bulletin Board)

^maVmV 100 XebjhÿZ, A[YH$ ‘Yw‘ohr é½U AmhoV

¶moJm‘wio qMVoV KQ> Am{U EH$mJ«VoV dmT>.

^maVmVrb 11.4% bmoH$g§»¶m ‘Yw‘ohtMr Amho.

AmhmamV VobmMo à‘mU 10% Zo H$‘r H$am.

’$mñQ> ’y$S>‘wio ‘Yw‘ohmMo à‘mU dmT>Vo.

hdoMo àXÿfU ho Amamo½¶mgmR>rMo EH$ à‘wI OmoI‘rMo H$maU Amho.

_mÝgyZÀ¶m AmJ‘Zm ‘wio ‘bo[a¶m Am{U S|>½¶yÀ¶m é½Ug§»¶oV dmT>

‘Z eara Am{U AmËå¶mH$mar ¶moJm

28.6% ^maVr¶ bÇ>

{ZamoJr ^maV Am§XmobZ

‘Yw‘oh Am{U hÚm{dH$mamMm PQ>H$m ho Xm{jU-nyd© Am{e¶mVrb bmoH$m§‘Ü¶o OmñV à‘mUmV.....

Amhma‘od AmhmamVrb Vob Am{U gmIaoMo à‘mU H$‘r H$am

{Z¶{‘V hmV YwVë¶mZo g§gJ© 50% Zo H$_r

ewÕ {nÊ¶mMo nmUr nmUrOÝ¶ Am{U {H$Q>H$OÝ¶ amoJm§Mo à‘mU H$‘r H$aVo.

OmñV à‘mUmV ñH«$sZ nmhUo ‘wbm§‘Ü¶o S>moio$ H$moaS>o KoÊ¶mÀ¶m AmOmdmbm H$maUr^yV R>aVo.

hdm‘mZ àXÿfU hr EH$ gmd©O{ZH$ Aamo½¶ AmUr~mUr Amho.

‘wbm§‘Ü¶o ñH«$sZ Q>mB©‘ dmT>ë¶mZo ñWybVm, PmonoMo {dH$ma Am{U qMVÀ¶m à‘mUmV dmT>.

gmoeb ‘r{S>¶m‘Ü¶o Jw§VyZ am{hë¶m‘wio EH$Q>onUmMo à‘mU dmT>V Amho.

Immersion into social media is 

spurring rise in loneliness

11.4% of India’s population is 

diabetic 
Fast food is one of the leading causes of 

diabetics 

Air pollution is one of the leading risk factors for health

Excessive screen watching leads to dry eye disease in children  

More than 100 million people 
in India are diabetic: ICMR report

Yoga reduces anxiety and 
increase concentration

Air pollution is a public health emergency
Increase in screen time in children leads to 

a rise in obesity, sleep disorders, and anxiety 

28.6% Indians are obese

Arrival of monsoon leads to increase in malaria and engue cases

Diet mantra: Reduce the amount of oil and sugar in diet

Regular handwashing reduces 
infection by 50%

Diabetes & heart attack are more prevalent in people of South-east Asia: WHO 

Safe drinking water reduces cases of water 

and vector-borne diseases 
FIT INDIA MOVEMENT

Reduce oil in diet by 10%

Yoga for the mind, body and soul
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3Amamo½¶ : EH$ A‘yë¶ g§nÎmr
Health : The Ultimate Treasure

emoYm Am{U {dMma H$am

•• gm‘mÝ¶ gXu gma»¶m g§gJm©da Vw‘Mo eara H$goo à{VgmX XoVo? 
•• AmOH$mb Xodr qH$dm nmo{bAmoMo ’$magoo ê$½U {XgV ZmhrV, nU ‘Yw‘oh 

Am{U öX¶mMo AmOma OmñV à‘mUmV AmT>iVmV H$m? 
•• hdm‘mZmVrb ~Xbm‘wio Zì¶m àH$maÀ¶m amoJm§Mr eŠ`Vm {Z‘m©U hmoD$ eH$Vo H$m?
•• VmU qH$dm qMVm ¶m§gma»¶m ^mdZm Amnë¶mda H$em n[aUm‘ H$aVmV 

Am{U Amnë¶mbm AmOmar H$go nmS>VmV?
•• EImÚm gmWrÀ¶m amoJmÀ¶m CÐoH$mV H$m§hr JQ>mVrb bmoH$ BVam§nojm 

OmñV H$m ~ir nS>VmV? 

•• Vw‘Mo àíZ ¶oWo {bhm.
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3.1 Amamo½¶ : Ho$di AmOmar Z nS>Uo EdT>oM Amho H$m?

gyMZm ’$bH$mdarb ~mVå¶m§À¶m H$mÌUm ‘YyZ Amnë`m XoemVrb bmoH$m§À¶m Amamo½¶m~Ôb H$m¶ 
H$iVo? Amamo½¶ åhUOo Ho$di AmOmar ZgUo Zìho Ë¶mV emar[aH$ ÑîQ>çm V§Xþê$ñV$ AgUo, Mm§Jbo dmQ>Uo, 
gH$mamË‘H$ amhUo, ÑT> ZmVog§~§Y. amIUo, ¶m§Mm g‘mdoe hmoVmo EH$ {ZamoJr ì¶ŠVr earamMr H$miOr 
KoVmo. BVam§er Mm§Jbo g§~§Y R>odVmo. gm‘m{OH$ OrdZmMm AmZ§X KoVmo. AmVm AmnU nmhÿ¶m H$s Iè¶m 
AWm©Zo Amamo½¶ åhUOo H$m¶.

H¥$Vr 3.1: Mbm dmMy¶m. 

B¶Îmm AmR>drMm {dÚmWu ZdrZ ehamVë¶m EH$m emioV Jobm. ZdrZ dmVmdaUmV Ë¶mbm H$wR>bohr 
{‘Ì ZìhVo Am{U nmbH$ ì¶ñV Agë¶m‘wio Ë¶mbm EH$Q>>onUm OmUdV hmoVm. Ë¶m EH$Q>onUmda ‘mV 
H$aÊ¶mgmR>r Vmo ‘mo~mB©b ’$moZ d gmoeb ‘r{S>¶mda OmñV doi Kmbdy bmJbm, na§Vw Ë¶m‘wio Ë¶mMr 
AdñWm AmUIrZM Iam~ Pmbr. Ë¶mZo {_Ì ~ZdÊ¶mMm à¶ËZ H$aZo Wm§~dbo, Ë¶mbm S>moHo$XþIr hmoD$ 
bmJbr, dOZ KQ>bo Am{U Pmonhr ZrQ> bmJV ZìhVr. S>m°ŠQ>am§Zr H$‘r ñH«$sZ Q>mB‘Mm g„m (H$_r 
‘mo~mB©b dmnam) {Xbm d g‘wnXoeH$mbm ̂ oQ>Ê¶mg gm§{JVbo emioÀ¶m g‘wnXoeH$mZo Ë¶mbm {‘Ì ~Z{dÊ¶mg 
Am{U Ë¶mMo Amamo½¶ gwYmaÊ¶mg ‘XV H$aÊ¶mMr ì¶dñWm Ho$br. 

{dMma H$am Am{U MMm© H$am : Ë¶m ‘wbmÀ¶m Amamo½¶mMr g‘ñ¶m 

AmH¥$Vr : 3.1 Amamo½¶mMo n¡by 

‘mZ{gH$

em[a[aH$ gm‘mOrH$

H$em‘wio CØdë¶m? Ë¶mÀ¶m dV©ZmZo d AmOy~mOyÀ¶m n[apñWVrZo Ë¶mÀ¶m 
Amamo½`mda H$gm n[aUm‘ Ho$bm?

OmJ{VH$ Amamo½¶ g§KQ>Zm (WHO) ¶m§À¶m ‘Vo Amamo½¶mMr ì¶m»¶m 
¶m à‘mUo ""Amamo½¶ åhUOo ’$ŠV AmOmar ZgUo Zìho Va emar[aH$, 
‘mZ{gH$ d gm‘m{OH$ ÑîQ>çm g§nyU© Mm§Jbo AgUo. (Am.3.1) EH$ {ZamoJr 
ì¶ŠVr {d{dY àH$maÀ¶m emar[aH$ Am{U ‘mZ{gH$ VmUVUmdm§Zm g‘W©nUo 
Vm|S> XoD$ eH$Vmo. Vr doJdoJù¶m dmVmdaUmer d g‘yhm§er OwidyZ KoD$ 
eH$Vo Am{U g‘mOmVrb BVa gXñ¶m§gmo~V gwg§dmX gmYyZ amhÿ eH$Vo.  
Am¶wd}X XoIrb Amnë¶mbm Amamo½¶m~Ôb AemM Jmoï>r gm§JVmo.

X¡{ZH$ {XZM¶m© Am{U F$VwM¶m© (h§Jm‘r {XZH«$‘) 
nmië¶mZo hm g‘Vmob {Q>H$Ê¶mg ‘XV hmoVo. Amnë¶m àH¥$Vrbm 
(earaaMZm) AZwê$n VmOo d gmpËdH$ AÞ godZ H$aUo Amdí¶H$ 
Amho. {Z¶{‘V ì¶m¶m‘, ñdÀN>Vm, nwaoer Pmon Am{U em§V 
‘Z ho EHw$UM Amamo½¶mg nmofH$ R>aVmV. ¶moJ, Ü¶mZ Am{U 
AmË‘Omê$H$Vm gma»¶m nÕVr‘wiohr hm g‘Vmob gmÜ¶ H$aVm 
¶oVmo.

Amnbm d¡km{ZH$ dmagm (Our scientific heritage)
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3.2 AmnU {ZamoJr H$go amhÿ eH$Vmo?

{ZamoJr amhUo åhUOo ¶mo½¶ Amhma KoUo, ñdÀN>Vm nmiUo, ñdÀN> 
{R>H$mUr amhUo, {Z¶{‘V ì¶m¶m‘ H$aUo Am{U nwaoer Pmon KoUo.

¶mo½¶ Pmon, Hw$Q>§~ d {‘Ìm§gmo~V doi Kmb{dUo Am{U gH$mamË‘H$ 
Ñï>rH$moZ R>odUo ho Amnbo Amamo½¶ Mm§Jbo amIÊ¶mgmR>r Amdí¶H$ Amho. 
AmnU H$m¶ H$amdo Am{U H$m¶ H$ê$ Z¶o OoUoH$ê$Z AmnU {ZamoJr amhÿ eHy$?

•• g‘Vmob Amhma ¿¶m.
•• em[a[aH$ÑîQ>çm g{H«$` ahm.
•• Yy_«nmZ Am{U _ÚnmZmbm ZH$ma Úm.

H¥$Vr 3.2: Mbm ¶mXr H$ê$¶m.

•• H$mhr Mm§Jë¶m gd¶r {bhm Á¶m Vw‘Mo nmbH$, {ejH$ qH$dm 
dS>rbYmar ‘§S>ir Vwåhmbm Zoh‘r gm§JVmV. ¶mn¡H$s {H$Vr gd¶r 
Vw‘À¶m amoOÀ¶m OrdZmMm ^mJ AmhoV? H$moUË¶m ZdrZ gd¶r 
Vwåhr AmË‘gmV H$ê$ BpÀN>Vm? Imbrb ¶mXrV ^a Kmbm.

•• ñdV…bm ñdÀN> R>odm Am{U d¡¶{ŠVH$ ñdÀN>Vm nmim.
•• g§Vw{bV Am{U nm¡{ï>H$ Amhma ¿¶m.
•• {Z¶{‘V ì¶m¶m‘ H$am. 
•• amoO WmoS>m doi Amam‘ H$am qH$dm Ü¶mZ YmaUm H$am.

AmVm Aem gd¶t~Ôb {dMma H$am Á¶m Amamo½¶mgmR>r Mm§Jë¶m ZmhrV 
Imbrb ¶mXrV AOyZ ^a Kmbm. 

•• ‘mo~mB©b ’$moZ qH$dm BVa ñH«$sZda Iyn doi Kmb[dUo.
•• ’$mñQ> ’y$S> d BVa O§H$ ’y$S> ImUo.
•• Ceram PmonUo qH$dm nwaoer Pmon Z KoUo.
•• OodU Q>miUo, {deofV… ZmíVm.

Amnë¶m eara d ‘ZmMr H$miOr KoUo ‘hÎdmMo Amho. Mm§Jë¶m 
gd¶t‘wio eara {ZamoJr amhVo VgoM ‘Zhr VmOoVdmZo amhVo. Vw‘À¶m 
{‘Ì-‘¡{ÌUter d {ejH$m§er Vw‘À¶m {ZîH$fm©-{df¶r MMm© H$am. Vwåhr 
Ho$boë¶m CnH«$‘mVyZ d MM}VyZ Vwåhmbm OmUdbo Agob H$s, Amnbo Amamo½¶ 
AZoH$ KQ>H$m§da Adb§~yZ AgVo. ho KQ>H$ åhUOo Amnbr OrdZe¡br (AmnU 
H$go OJVmo) d Amnbo n¶m©daU (Amnë¶m AmOy~mOyMo dmVmdaU). 

g‘Vmob Amhma ¿¶m

em[a[aH$ÑîQ>çm gm{H«$¶ ahm

Yy‘«nmZ Am{U ‘ÚnmZmbm ZH$ma Úm

VmU {Z¶§{ÌV H$am

nwaoer Pmon ¿¶m

Am. 3.2 {ZamoJr H$go ahmdo
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

3.2.1 {ZamoJr OrdZe¡br Onm (gm§^mim)
•• ’$io, ^mÁ¶m Am{U g§nyU© YmÝ¶m§Zr ¶wŠV g§Vw{bV Amhma ¿¶m.

•• à{H«$¶m`wŠV, OmñV VobH$Q> qH$dm gmIaoMo nXmW© d no`o Q>mim.

•• ~mhoa IoiyZ, MmbyZ, YmdyZ, gm¶H$b MmbdyZ qH$dm ì¶m¶m‘ H$ê$Z em[aarH$ÑîQ>çm gm{H«$¶ ahm.

•• ñH«$sZMm doi ‘¶m©{XV R>odm Am{U {ZgJm©V A{YH$ doi Kmbdm.

•• eara d ‘Zmbm {dlm§Vr {‘imdr åhUyZ nwaoer Pmon ¿¶m.

•• ¶moJmgZo qH$dm gmono ídgZmMo ì¶m¶m‘ (CXm. àmUm¶m‘) {Z¶{‘V H$am.

•• V§~mIy, Xmê$ Am{U ì¶gZmYrZ H$aUmè¶m Am¡fYm§gma»¶m hm{ZH$maH$ nXmWm©Zm R>m‘ ZH$ma Úm  
(Am. 3.2)

3.2.2 n¶m©daU ñdÀN> R>odm.

H¥$Vr 3.3: Mbm VwbZm H$ê$¶m

•• AmH¥$Vr 3.3(a) Am{U Am. 3.3(b) nhm 

(a)

(b)
AmH¥$Vr 3.3 XmoZ doJdoJir IoimMr ‘¡XmZ

Vwåhmbm H$moUË¶m ‘¡XmZmV Ioim¶bm AmdS>ob 
Am{U H$m?

•• Amnë¶mn¡H$s ~hþVoH$m§Zm AmH¥$Vr 3.3(a) ‘Yrb 
‘¡XmZ AmdS>ob H$maU Vo ñdÀN> ZrQ>ZoQ>Ho$ 
Am{U gw§Xa {XgVo.

•• AmH¥$Vr 3.3(b) ‘Yrb ‘¡XmZ àXÿ{fV, 
AñdÀN> Amho Am{U _mem d S>mgm§Zr ^abobo 
Amho. Aem {R>H$mUr amhUmao bmoH$ AmOmar 
nSy> eH$VmV.

•• Mm§Jë¶m gd¶r AmË‘gmV H$aÊ¶m~amo~aM, 
Amamo½¶Xm¶r OrdZe¡br A§JrH$maVmZm 
AmnU ñdV:bm Am{U Amnë¶m AmOy~mOyÀ¶m 
dmVmdaUmbm ñdÀN> R>odbo nm{hOo. Vwåhmbm 
hdoÀ¶m àXÿfUm‘wio Yya qH$dm YwirZo ̂ aboë¶m 
{R>H$mUr ídmg KoUo H$R>rU dmQ>bo Amho H$m? 
ho Amnë¶m Amamo½¶mgmR>r dmB©Q> Amho H$maU 
Amnë¶mbm ñdÀN> hdm Am{U nmUr Amdí¶H$ Amho. eham§‘Ü¶o, dmhZo Am{U H$maImÝ¶m§‘YyZ 
hmoUmao dm¶wàXÿfU ImoH$bm qH$dm X_m ¶m§gma»¶m g‘ñ¶m {Z‘m©U H$ê$ eH$Vo. hdoÀ¶m JwUdÎmoMm 
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{ZX}em§H$ (Air Quality Index -AQI) Amnë¶mbm hdm {H$Vr ñdÀN> Amho ho g‘OÊ¶mg ‘XV 
H$aVmo. ñdÀN> n¶m©daU Amnë¶mbm {ZamoJr amhÊ¶mg Am{U Mm§Jbo dmQ>Ê¶mgmR>r ‘XV H$aVo.

•• nU, Amamo½¶ ho Ho$di earamnwaVo ‘¶m©{XV ZgVo. Amnë¶m ^mdZm Am{U ZmVog§~§Y gwÜXm 
‘hËdmMo AgVmV, Oar AmnU Mm§Jbo AÞ Im„o Am{U ñdÀN> {R>H$mUr am{hbmo Varhr, Oa 
AmnU EH$Q>o qH$dm Xþ…Ir Agbmo Va Amnë¶mbm ~ao dmQ>Uma Zmhr. {‘Ì Am{U Hw$Qw>§~r¶m§gmo~V 
doi Kmb{dUo, ~mobUo, hgUo Am{U ‘Om H$aUo ¶m‘wio Amnbo ‘Zhr {ZamoJr amhVo.

3.3 AmnU AmOmar AmhmoV ho Amnë¶mbm H$go H$iVo?

Amnbo eara gmYmaUnUo EH$m R>am{dH$ nÕVrZo H$m¶© H$aVo OoUoH$ê$Z AmnU {ZamoJr amhÿ eHy$. 
Ooìhm AmnU AmOmar dmQ>Vmo. Voìhm ¶mMm AW© Amnë¶m earamV H$mhrVar ZrQ> H$m¶© H$aV Zmhr. 
Amnë¶mbm doXZm, WH$dm qH$dm M¸$a ¶oD$ eH$Vo Am{U Vmn, nwai, Cƒ aŠVXm~ qH$dm gyO Aem 
bjUm§‘wio AmnU AmOmar Agë¶mMo H$iVo. bjUo åhUOo AmnU Oo AZw^dVmo (CXm. doXZm), Va 
g§Ho$V åhUOo Oo {Xgy eH$Vo qH$dm ‘moOVm ¶oVo (CXm. Vmn Ambm AgVmZm earamMo Vmn‘mZ OmñV 
AgUo) hr bjUo Am{U g§Ho$V S>m°ŠQ>am§Zm, Amnë¶mbm AmOmar H$m nmS>VmV (AmnU H$em‘wio AmOmar 
nS>V AmhmoV) ho g‘OyZ KoÊ¶mg ‘XV H$aVmV.

3.4 AmOma… Ë¶m§Mr H$maUo d àH$ma H$moUVo?

AmOma åhUOo Aer AdñWm Or eara  

Am. 3.4 amoJ ngaÊ¶mÀ¶m gm‘mÝ¶ nÕVr

{ZamoJr  
ì`ŠVr

Healthy
person

S>mg/H$rQ>H$m§Ûmao

AÞmÛmao

ao~rOJ«ñV àmUr

àË¶j g§nH$m©Zo

AàË¶j 
g§nH$m©©Zo

hdoÛmao

g§H«${_V ì`ŠVr

 
qH$dm ‘ZmÀ¶m gm‘mÝ¶ H$m¶m©da n[aUm‘ 
KS>[dVo. ho Ooìhm KS>Vo Ooìhm EH$ qH$dm 
Am{YH$ Ad¶d qH$dm Ad¶d àUmbr ZrQ> 
H$m¶© H$aUo Wm§~{dVmV. H$m§hr AmOma 
O§Vy‘yio hmoVmV Ogo H$s {OdmUy, {dfmUy, 
H$dH$$ (~waer), H¥$‘r qH$dm AJXr 
AmXrOrd. ¶m amoJH$maH$ gyú‘Ordm§Zm 
amoJO§Vy (n°Wmo{OZ) Ago åhUVmV. BVa 
AmOma ho Anwao nmofU, AñdÀN> gd¶r 
qH$dm A¶mo½¶ OrdZe¡br‘wio hmoVmV. 
H$m§hr AmOma AënH$mi {Q>H$VmV, Va 
H$m§hr XrK©H$mi {Q>H$VmV Am{U {Z¶{‘V 
CnMma d H$miOrMr Amdí¶H$Vm AgVo. 
AmOmamMr H$maUo d ngaÊ¶mÀ¶m nÕVtdê$Z 
AmOmam§Mo XmoZ ‘w»¶ àH$ma nS>VmV.
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Ag§gJ©OÝ¶ AmOma (Non-communicable diseases) : H$m§hr AmOma Ogo H$s H$H©$amoJ, ‘Yw‘oh 
qH$dm X‘m ho amoJO§Vy_yio hmoV ZmhrV Am{U EH$m ì¶º$sH$Sy>Z Xþgè¶m ì¶ŠVrH$S>o ngaV ZmhrV. ho 
AmOma àm‘w»¶mZo OrdZe¡br, Amhma qH$dm dmVmdaUmer g§~{YV AgVmV.

g§gJ©OÝ¶ AmOma (Communicable diseases) : amoJO§Vy‘wio hmoUmè¶m AmOmam§Zm g§gJ©OÝ¶ AmOma 
Ago åhUVmV. ho AmOma EH$m ì¶ŠVrH$Sy>Z Xþgè¶m ì¶ŠVrH$S>o ngê$ eH$VmV. g§gJ©OÝ¶ AmOmam§Mr H$m§hr 
CXmhaUo åhUOo Q>m¶’$m°B©S>, S|>½¶y, âby, H$m§{OÊ¶m Am{U H$mo{dS>-19 (COVID-19).

AbrH$S>À¶m H$m§hr dfm©V ‘Yw‘oh, öX²¶{dH$ma Am{U H$H©$amoJ ̀ m§gmaIo Ag§gJ©OÝ¶ AmOma (NCDS) 
^maVmV A{YH$ gm‘mÝ¶ Pmbo AmhoV ho bmoH$m§À¶m OrdZe¡brV Pmboë¶m ~Xbm§‘wio KS>V AmhoV Ogo 
H$s à{H«$¶m Ho$bobo AÞ, A{YH$ ImUo, ì¶m¶m‘ H$‘r H$aUo Am{U OmñV Am¶wî¶ OJUo. AmO ^maVmV 
hmoUmè¶m ~hþVoH$ ‘¥Ë¶y§Mo H$maU Ag§gJ©OÝ¶ AmOma (NCDS) AmhoV. ¶m XmoZ àH$maÀ¶m AmOmam§Vrb 
’$aH$ g‘OyZ KoUo Amnë¶mbm AmOma H$go ngaVmV Am{U Ë¶m§Mr à{V~§YH$ H$miOr H$er ¿¶mdr ho 
g‘OÊ¶mg ‘XÎm H$aVo.

3.4.1. g§gJ©OÝ` AmOma H$go hmoVmV Am{U ngaVmV?

gd© g§gJ©OÝ¶ AmOma amoJO§Vy‘wio hmoVmV. ho amoJO§Vy Amnë¶m earamV AmnU ídmg KoVmo Ë¶m 
hdo‘YyZ, qH$dm Xÿ{fV AÞ d nmUr KoVë¶m‘wio Am{U BVa ‘mJmªZr àdoe H$ê$ eH$VmV. nU ho amoJO§Vy 
EH$m ì¶ŠVrH$Sy>Z Xþgè¶mH$S>o H$go ngaVmV? EH$ gm‘mÝ¶ ‘mJ© åhUOo hdm. Ooìhm EImXr g§H«${‘V 
ì¶ŠVr ImoH$Vo qH$dm qeH$Vo. Xþgam ‘mJ© åhUOo WoQ> g§nH©$ Ogo H$s hñVm§XmobZ (hmV {‘idUo) qH$dm 
AàË¶j g§nH©$-Ogo H$s dñVy eoAa H$aUo.

g§H«${_V ì¶ŠVrÀ¶m d¡¶{º$H$ dñVy$ H$m§hr g§gJ©OÝ¶ amoJ Xÿ{fV nmUr qH$dm AÞmÛmao ngaVmV. 
H$m§hr amoJO§Vy S>mg d ‘mí¶m ¶mgma»¶m H$sQ>H$m§Ûmaohr ngaVmV. ¶m {H$Q>H$m§Zm dmhH$ (ìhoŠQ>a) Ago 
åhUVmV (Am.3.4).

amoJ H$go ngaVmV ho g‘OyZ KoVë¶mg AmnU ñdV…Mo Am{U BVam§Mo ajU H$aÊ¶mgmR>r gmonr 
nmdbo CMby eH$Vmo. Mbm emoYyZ H$mTy>¶m H$s ho g§gJ©OÝ¶ amoJ H$go ngaVmV Am{U AmnU Ë¶m§Zm H$go 
Wm§~dy eH$Vmo.

H¥$Vr 3.4 Mbm emoYyZ H$mTy>¶m.

•• B¶Îmm AmR>drÀ¶m {dÚmÏ¶mªZr g‘wXm¶ ‘mo{h‘oXaå¶mZ Am{U J«§Wmb¶ gd}jU Xaå¶mZ H$mhr 
gm‘mÝ¶ g§gJ©OÝ¶ AmOmam§Mr (ZŠVm 3.1) ¶mXr Ho$br.

•• {Xbobr ‘m{hVr nwñVHo$, {dídmgmh© g§Ho$VñWio qH$dm Vw‘À¶m {dkmZ {ejH$m§Zm {dMmê$Z 
Vnmgm. CUrdm Agbobo Vnerb ^am.
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•• VŠVm ZrQ> Aä¶mgm Am{U àË¶oH$ AmOma Q>miÊ¶mgmR>r H$moUVr gmYr nmdbo ‘XV H$ê$ 
eH$VmV ¶mMm {dMma H$am.

AmOma
H$maUr^yV 

KQ>H$
g§gJm©Mo 
{R>H$mU

bjUo à{V~§YH$ Cnm¶

  hdo‘m’©$V àgaUmao amoJ

gm‘mÝ¶ gXu 
Am{U âby

{dfmUy ídgZ‘mJ© ZmH$ Mm|XUo, ómd, 
Kgm XþIUo, Vmn 

ImoH$bm

dma§dma hmV YwUo, d¡¶³VrH$ 
dñVy Z dmQ>Uo, ImoH$VmZm d 

{eH$VmZm Vm|S> PmH$Uo.

{MH$Znm°Šg {dfmUy ídgZ‘mJ© 
ËdMm

gm¡å¶ Vmn, ImO 
gwQ>Umao nwai, 

ËdModa a°eog, ’$moS> 
¶oUo.

ê$½Umbm nyU©nUo doJio 
R>odUo, ê$½UmMo Vm|S> d ZmH$ 
(_mñH$ bmdUo) PmH$Uo, 

bgrH$aU.

Jmoda {dfmUy ËdMm, ídgZ 
‘mJ©

Vmn, KemV XþIUo, 
bmbga nwai, 

Moham, _mZ, H$mZ 
d BVa ^mJm§da 
ngabobo nwai

é½Umbm doJio R>odUo é½UmMo 
Vm|S> d ZmH$ ‘mñH$Zo 

PmH$Uo, ñdÀN>Vm amIUo, 
bgrH$aU.

j¶ amoJ (TB) OrdmUy ’w$â’w$go ImoH$bm, Vmn, 
Ae³VnUm ^yH$ Z 
bmJUo, amÌr Km‘ 

¶oUo.

Q>r~r (j¶) Pmboë¶m 
ê$½Um§À¶m Odi OmUo 
Q>miUo, ê$½UmMo Vm|S> d 

ZmH$ PmH$Uo ñdÀN>Vm amIUo 
bgrH$aU.

VŠVm 3.1: ‘mZdm§Zm hmoUmao H$mhr gm‘mÝ¶ g§gJ©OÝ¶ AmOma
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Xþ{fV nmUr  Am{U AÞ ¶m‘wio àgaUmao amoJ

{hn°Q>m¶{Q>g-A {dfmUy ¶H¥$V AeŠVnUm, Vmn, 
^yH$ ‘§XmdUo, ‘i‘i, 
CbQ>r H$mdribjUo, 

nmoQ>mÀ¶m daÀ¶m 
COì¶m ~mOyg XþIUo

CH$ibobo nmUr {nUo, 
bgrH$aU.

H$m°boam OrdmUy AmVS>o Owbm~ d {ZO©brH$aU d¡¶{º$H$ ñdÀN>Vm 
amIUo, ¶mo½¶  

ñdÀN>VoÀ¶m gd¶r 
nmiUo, AÞ nyU©nUo 

{eOdyZ ImUo, 
CH$ibobo nmUr {nUo.

Q>m¶’$m°B©S> OrdmUy AmVS>o S>moHo$XþIr, nmoQ>mV doXZm 
d AñdñWVm, Vmn, 

Owbm~

bgrH$aU d¡¶{º$H$ 
ñdÀN>Vm d Mm§Jë¶m 
gd¶r nmiUo AÞ 
ì¶dpñWV {eOdbobo 
ImUo, CH$ibobo nmUr 

{nUo bgrH$aU.

JmobH¥$‘r g§gJ© 
(Ascariasis)

H¥$‘r 
(O§V)

AmVS>o em¡MmV O§V {XgUo, 
^yH$ ‘§XmdUo, dmT> 
Iw§Q>Uo, Owbm~

d¡¶{º$H$ ñH$N>Vm d 
Mm§Jë¶m gd¶r nmiUo, 
AÞ ¶mo½¶arVrZo YwdyZ 
d {eOdyZ ImUo.
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{H$Q>H$m§nmgyZ ngaUmao amooJ
‘bo[a¶m ËdMm, a³V 

Am{XOrd
ËdMm, aŠV àIa Vmn, OmñV 

Km‘ ¶oUo, W§S>r 
dmOUo, H$nmimdê$Z 
Km‘ ¶oUo, doimodir 

W§S>r dmOUo

‘ÀN>aXmUr dmnam, S>mg 
à{V~§YH$ {H«$‘, nyU© 
~møm§Mo H$nS>o KmbUo, 
KamÀ¶m AmV d ^modVr 
S>mgm§Mr n¡Xmg hmoD$ Z¶o 
åhUyZ H$miOr KoUo.

S|>½¶y Vmn 
(hmS>XþIr Áda)

{dfmUy ËdMm, aŠV Vmn, S>moHo$XþIr, 
ñZm¶y d gm§Ü¶mV 
doXZm, ‘i‘i

‘ÀN>aXmUr, S>mgà{V~§YH$ 
{H«$‘, nyU© ~mømMo H$nS>o 
KmbUo gmMbobo nmUr 

Q>miUo S>mgm§Mr n¡Xmg hmoD$ 
Z¶o åhUyZ H$miOr KoUo.

VŠVm 3.1 Mm Aä¶mg Ho$ë¶mda AmnU g§gJ©OÝ¶ AmOma H$go ngaVmV Am{U Ë¶m§Zm H$go amoIVm ¶oVo 
ho g‘Oy eH$Vmo. Imbr H$m§hr gmÜ¶m nU ‘hËdmÀ¶m I~aXmè¶m {Xboë¶m AmhoV. 

•• Amnbm Am{U Amnë¶m AmOy~mOyMm n[aga ñdÀN> R>odUo.

•• XaamoO ‘yb^yV ñdÀN>VoMm gamd H$aUo.	
AmOma Zoh‘rM g§gJm©‘wio 

hmoVmV H$m?•• amoJH$maH$ O§Vy Xÿa H$aÊ¶mgmR>r gm~U d 
nmÊ¶mZo hmV YwUo.

•• ImoH$VmZm qH$dm {e§H$VmZm Vm|S> Am{U ZmH$ 
PmH$Uo.

•• JXuÀ¶m {R>H$mUr ‘mñH$ KmbUo ¶m‘wio g§ajU {‘iVo.

•• Q>m°dob, ê$‘mb ¶m§gma»¶m d¡¶ŠVrH$ dñVy BVam§Zm XoUo Q>mim.

•• Amnbo Ka, AÞ Am{U nmUr ñdÀN> R>odm.

•• AmOmar AgVmZm Kar amhÿZ {dlm§Vr KoVë¶m‘wio eara bdH$a ~ao hmoÊ¶mg ‘XV hmoVo Am{U 
BVam§n¶ªV amoJ ngaÊ¶mMm YmoH$m H$‘r hmoVmo.
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H$m§hr g§gJ©OÝ¶ AmOma O§Vy‘wio hmoVmV Oo Amnë¶m earamV, {deofV: nMZg§ñWoV amhVmV Am{U 
naOrdr åhUyZ OJVmV, åhUOoM BVa gOrdm§À¶m earamda qH$dm AmV amhÿZ Ë¶m§Mo nmofU emofyZ 
KoVmV. ho H¥$‘r gmYmaUV: Xÿ{fV nmUr, ‘mVr qH$dm g§H«${‘V ì¶ŠVr/ àmÊ¶m§À¶m g§nH$m©VyZ ngaVmV.

3.4.2 Ag§gJ©OÝ¶ amoJ H$go hmoVmV?	

Vwåhr {eH$bmV H$s H$H©$amoJ, ‘Yw‘oh Am{U X‘m 
‘r AmhmamV OmñV 

à‘mUmV Am¶moS>rZ KoVbo 
Va H$m¶ hmoB©b?

¶m§gmaIo Ag§gJ©OÝ¶ amoJ OrdZe¡br, Amhma qH$dm 
n¶m©daUmer g§~§{YV AgVmV. ^maVmV ‘¥Ë¶yMo ho 
gdm©V gm‘mÝ¶ H$maU Amho. B¶Îmm ghmdrV Vwåhr 
ñH$ìhr©, AeŠVnUm (E°{Z{‘¶m/n§Sy>amoJ) Am{U 
Jm°BQ>a ¶m§gma»¶m AmOmam§~Ôbhr {eH$bmV.

{d[eï> nmofH$ Ðì¶m§À¶m A^mdm‘wio hmoUmè¶m amoJm§Zm H$_VaVm amoJ åhUVmV (Deficiency diseases) 
ho amoJ g§gJ©OÝ¶ ZgVmV. H$H©$amoJ, ‘Yw‘oh, Xå¶mgmaIo amoJ AZoH$Xm XrK©H$mi (3 ‘{hÝ¶m§nojm OmñV) 
{Q>Hy$Z amhVmV Am{U Ë¶m§Zm "XrK©H$mbrZ' AmOma åhUVmV. ‘Yw‘oh hm àm¡T>m§‘Ü¶o VgooM ‘wbm§‘Ü¶ohr 
AmT>iUmam EH$ gm‘mÝ¶ amoJ Amho. Ia§ Va, ̂ maVmV AmVm OJmVrb gdm©{YH$ ‘Yw‘ohr bmoH$g§»¶m Amho. 
Vmo ~hþVoH$ doim hm‘m}Ýg‘Yrb Ag‘Vmob, Anwar emar[aH$ hmbMmb (ì¶m¶m‘mMm A^md), amoJH$maH$ 
AmhmamÀ¶m gd¶r, OmñV dOZ qH$dm ñWybVm d BVa H$maUm§À¶m EH${ÌV n[aUm‘m‘wio hmoVmo.

Mbm Va ‘J, Ag§nH$r©¶ AmOmam§Mr H$maUo Am{U Ë¶m§Mr à{V~§YH$ ‘m{hVr OmUyZ KoD$¶m.

H¥$Vr 3.5 Mbm gd}jU H$ê$¶m.

•• Vw‘À¶m eoOmamVrb gdm©V gm‘mÝ¶ OrdZe¡brer g§~mo{YV VrZ AmOma emoYm.

•• S>m°ŠQ>a, Amamo½¶godH$ qH$dm Amamo½¶mMr ‘m{hVr Agbobm EImÚm Hw$Qw>§~r¶m§er ~mobm Am{U 
OrdZe¡br‘Ü¶o H$moUVm ~Xb H$ê$Z ho AmOma Q>miÊ¶mg$ qH$dm {Z¶§{ÌV R>odÊ¶mg ‘XV 
H$ê$ eH$VmV Vo OmUyZ ¿¶m.

•• Vwåhr {dídmgmh© Amamo½¶{df¶H$ g§Ho$VñWio, nwñVHo$, {ejH$ Am{U S>m°ŠQ>a ¶m§Mm g„m KoD$ 
eH$Vm. V³Vm 3.2 ‘Ü¶o ^am.

•• Am{U OrdZe¡brer g§~§{YV AmOmam§{df¶r A{YH$ OmUyZ ¿¶m. VŠVm 3.2 ‘Ü¶o ^am. 
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A.H«$.
gm‘mÝ¶ OrdZe¡brer g§~§{YV 

AmOmamMo Zmd
{MÝho Am{U bjUo

gwM{dbobo 
OrdZe¡brVrb ~Xb

1. ñWybVm g§Vw{bV Amhma KoUo Am{U 
{Z`{_V ì`m`m_ H$aUo

2. _Yw_oh •• dma§dma bKdr hmoUo
•• OmñV VhmZ bmJUo
•• dOZ KQ>Uo 
AeŠVnUm

3. Cƒ aŠV Xmd

4.

VŠVm 3.2 Ag§gJ©OÝ¶ AmOma (Non-communicable diseases)

emÌk ìhm

S>m° H$‘b aU{Xdo (1917-2001) ¶m AJ«JÊ¶ O¡dagm¶Zemó g§emo{YH$m 
hmoË¶m Ë¶m§Zr g§àoaHo$ (hm‘m}Ýg) Am{U H$mhr nmofH$ Ðì¶m§Mm H$H©$amoJmer 
Agboë¶m g§~§YmMm Aä¶mg Ho$bm Ë¶m‘wio H$H©$amoJmÀ¶m CnMma Am{U 
à{V~§Y ¶m‘Ü¶o ‘XV Pmbr. Ë¶m§À¶m g§emoYZmVyZ Agohr {XgyZ Ambo 
H$s V§~mIy, Amhma Am{U àXÿfU H$H©$amoJmMm YmoH$m dmT>{dVmV. ¶m‘wio 
{ZamoJr OrdZe¡brMo ‘hËd AYmoaoIrV hmoVo.

3.5. AmOmam§Mo {Z¶§ÌU Am{U à{V~§Y H$go H$amdo?

Vwåhr "CnMmamnojm à{V~§Y Mm§Jbm' hr åhU EoH$§br Agob. g§H«$‘UOÝ¶ (g§gJ©OÝ¶) VgoM 
Ag§gJ©OÝ¶ AmOmam§nmgyZ ñdV…Mo g§ajU H$aUo ‘hËdmMo Amho.

H¥$Vr 3.6 Mbm AmnU dmMy ¶m.

Amo{S>em - g‘wXm¶ AmYm[aV ñdÀN>Vm ‘mohr‘

^ÐH$ {OëømV, Amo{S>em‘Ü¶o g‘wXm¶mZo Mmb{dboë¶m ñdÀN>Vm ‘mo{h‘o‘wio bmoH$m§Zm em¡Mmb¶o ~m§YyZ 
Ë¶m§Mm dmna H$aÊ¶mg ‘XV Pmbr ¶m‘wio CKS>çmda em¡M H$aÊ¶mMo à‘mU bjUr¶[aË¶m H$‘r Pmbo 
Am{U ~mbH$m§Mo Amamo½¶ gwYmabo, A{Vgma Am{U g§gJm©À¶m àH$aUm§Mr g§»¶m H$‘r Pmbr.
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Vwåhr `m àH$aUm§VyZ H$m¶ {eH$bmV? g§gJ©OÝ¶ amoJm§Mm àgma H$‘r H$aÊ¶mgmRr> gmYr nmdbo, 
Ogo H$s Mm§Jbr ñdÀN>Vm, {H$Vr ‘hÎdmMr Amho ho ñnï> hmoVo. Vw‘À¶m ^mJmV Aem àH$maÀ¶m g‘wXm¶ 
‘mo{h‘m emooYm. Ë¶m§À¶m n[aUm‘m§~Ôb Amnë¶m dJm©V Am{U dJ©{‘Ìm§gmo~V MMm© H$am. 

earamMr amoJm§er bT>Ê¶mMr j‘Vm

Vwåhr nm{hbo Agob H$s H$mhr bmoH$ BVam§nojm dma§dma AmOmar nS>VmV, Oar Vo EH$mM dmVmdaUmV 
amhV Agbo Var. Vwåhmbm ‘m{hVr Amho H$m? Amnë¶m earamMr amoJm§er bT>Ê¶mMr Z¡g{J©H$ j‘Vm 
¶mbm à{VamoYH$ eŠVr åhUVmV.

 Amnë¶m earamV amoJm§er bT>Ê¶mgmR>r EH$ {deof àUmbr AgVo, {Vbm à{VamoYH$ àUmbr (Immune 
System) åhUVmV. Vwåhr bhmZnUr nmo{bAmo, Jmoda YZwdm©V {hn°{Q>{Q>g ¶mgma»¶m H$m§hr amoJm§nmgyZ ñdV…
Mo ajU H$aÊ¶mgmR>r bgrH$aUmMo W|~, B§OoŠeÝg KoVbo AgVrb. ¶m bgr {dfmUy Am{U OrdmUy_yio 
hmoUmè¶m J§^ra g§gJm©nmgyZ ~Mmd H$aVmV.

bg Amnë¶m earambm H$mhr {d{eï> AmOmam§{dê$Õ bT>m¶bm ‘XV H$aVo. Vr amoJà{VH$maH$ eŠVrbm 
(Immune system) à{ejU XoD$Z O§Vy§Zm AmoiIm¶bm d hm{ZH$maH$ amoJm§Uyda h„m H$am¶bm {eH${dVo 
¶mbm A{O©V amoJà{VH$maeŠVr (Aquired immunity) Ago åhUVmV åhUOoM EImÚm amoJO§VyÀ¶m 
g§nH$m©Z§Va qH$dm bgrH$aUmZ§Va {‘iUmao g§ajU. bgr doJdoJù¶m àH$mao V¶ma Ho$ë¶m OmD$ eH$VmV  
H$‘Hw$dV Ho$boë¶m qH$dm ‘¥V amoJO§Vy‘YyZ (Ogo {dfmUy qH$dm OrdmUy) AWdm amoJO§VyMo {ZpîH«$¶ AWdm 
{Zê$nÐdr ^mJ dmnê$Z, H$mhr Zì¶m bgr Amnë¶mM earamVrb noetZm amoJO§VyMm gm‘Zm H$gm H$amdm 
ho {eH${dVmV O§VyMm EH$ {Zê$nÐdr ^mJ V¶ma Ho$bm OmVmo, Á¶mbm Amnbr amoJà{VH$maH$ àUmbr 
AmoiIm¶bm {eH${dVo Am{U ‘J Ë¶mMm gm‘Zm H$am¶bm {eH$Vmo.

XþImnVrZ§Va {Xbo OmUmao {Q>Q>°Zg B§OoŠeZ

CXmhaUmW©, {Q>Q>°Zg {Z‘m©U H$aUmè¶m OrdmUynmgyZ hmoUmè¶m g§gJm©nmgyZ g§ajU H$aVo. ¶mV 
{Q>Q°>Zg {Z‘m©U H$aUmao {ZpîH«$¶ {dfmar nXmW© AgVmV, Oo Amnë¶m amoJà{VH$maH$ ¶§ÌUobm AmOmar Z 
hmoVm g§ajU {dH${gV H$aÊ¶mg ‘XV H$aVmV.

Vwåhmbm ‘m{hV Amho H$m, n{hbr bg Ho$ìhm emoYbr Jobr?

ES>dS>© OoÞa Am{U ñ‘m°bnm°Šg (Xodr) bg 

ñ‘m°bnm°Šg (Xodr) hm EH$ KmVH$ amoJ hmoVm, Á¶m‘wio ’$moS> ¶oVmV Am{U bmImo bmoH$m§Mm ‘¥Ë¶y 
hmoV Ago. Jm¶r‘Ü¶o AmT>iUmam H$mD$nm°³g ZmdmMm gm¡å¶ amoJ ‘mUgm§Zmhr hmoD$ eH$Vmo. 1700 ì¶m 
eVH$mÀ`m CÎmamYm©V B§½b§S>‘Yrb S>m°ŠQ>a ES>dS>© OoÞa ¶m§Zr Ago emoYbo H$s, Á¶m§Zm H$mD$nm°Šg Pmbm 
hmoVm, Ë¶m§Zm ñ‘m°bnm°Šg (Xodr) hmoV ZìhVm. 

`m emoYm‘wio n{hbr bg emoYbr Jobr Am{U ñ‘m°bnm°ŠgnmgyZ bmoH$m§Mo g§ajU H$aÊ¶mV Ambo.
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Amnbm emór` dmagm

AmYw{ZH$ bgr emoYë¶m OmÊ¶mnyduM ^maVmV ñ‘m°bnm°ŠgnmgyZ g§ajU H$aÊ¶mMr 
nma§nm[aH$ nÜXV hmoVr, {Vbm ìho[aAmoboeZ (V’$mdV) (Variolation) Ago åhQ>bo OmVo. 
¶m nÕVrV ñ‘m°bnm°ŠgÀ¶m ’$moS>m§‘YyZ KoVbobo nXmW© ËdModa IadSy>Z Q>mH$bo OmV Am{U 
Ë¶m‘wio gm¡å¶ g§gJ© {Z‘m©U hmoD$Z earamV amoJà{VH$maH$ eŠVr V¶ma hmoV Ago. hr 
nÕV H$aUmè¶m bmoH$m§Zm "Q>rHo$Xma' (teekedars) Ago åhQ>bo OmV Ago.

emókmgmaIo {dMma H$am 

{ZarjU

OoÞa ¶m§Zr Ago nm{hbo H$s H$mD$nm°Šg Pmboë¶m XþY H$mT>Umè¶m 
{ó¶m§Zm ñ‘m°bnm°Šg (Xodr) amoJ hmoV ZìhVm H$maU ho XmoZ {dfmUy 

Ë¶m§Zr ho VnmgÊ¶mgmR>r H$mD$nm°ŠgmMm ag (Sap) EH$m 
‘wbmÀ¶m earamV Q>moMbm. Z§Va Ooìhm Ë¶m ‘wbmbm 
ñ‘m°bnm°³gMm g§gJ© Pmbm, Voìhm Vmo AmOmar nS>bm 
Zmhr.
n[aUm‘ :
Ë¶m§Zm Ago AmT>ibo H$s Á¶m§Zm H$mD$nm°ŠgMm ag 
XoÊ¶mV Ambm hmoVm, Vo ñ‘m°bnm°Šg $amoJmnmgyZ gwa{jV 
(à{VamoYH$) Pmbo hmoVo. Cn¶moJ.
‘moR>çm à‘mUmda bgrH$aUm‘wio AIoarg g§nyU© OJmVyZ 
ñ‘m°bnm°Šg Zï> H$aÊ¶mV ¶e Ambo.

EH$‘oH$m§er g§~§{YV AmhoV.

{gÜXm§V
H$mD$nm°ŠgÀ`m \$moS>m§Vrb ny (Pus) bmoH$m§Zm ñ‘m°bnm°ŠgnmgyZ 
g§ajU XoVmo.
à`moJ -

ñ‘
m°b

 n
m°Š
g 

Zm
|Xd

U
mè`

m X
oe
m§M

r g
§»`

m ñ‘m°bnm°Šg Zm|XdUmao Xoe (1950 
Vo 1980)

1965 ‘Ü¶o bgrH$aU 
‘mohr‘ gwê$

1979, 
ñ‘m°bnm°Šg 
nyU©nUo Zï>

bg hr bmoH$m§Zm {d{dY J§^ra AmOmam§nmgyZ g§ajU H$aÊ¶mMm gdm©V à^mdr ‘mJm©n¡H$s EH$ Amho.   
‘J Vo bhmZ ~mi AgmoV qH$dm d¶mod¥Õ Vo hm AmOma Q>miÊ¶mg _XV H$aVmV, g§gJm©Mm àgma H$‘r 
H$aVmV Am{U Xadfu bmImo bmoH$m§Mo Ord dmM{dVmV. ho bjmV R>odUo ‘hËdmMo Amho H$s bgr ¶m 
à{V~§YH$ AmhoV, CnMma H$aUmè¶m ZmhrV. Vo AmOma hmoÊ¶mAmYr Ë¶m§Zm H$‘r H$aÊ¶mg ‘XV H$aVmV.
nU EImÚmbm AmYrM AmOma Pmë¶mZ§Va Ë¶mda CnMma H$ê$ eH$V ZmhrV. H$mhr bmoH$ bgt~Ôb 
^rVr qH$dm e§H$m ~miJVmV, nU emók Am{U S>m°ŠQ>a Ë¶m§Mr gwa{jVVogmR>r H$miOrnyd©H$ VnmgUr 
H$aVmV. bg KoUo ho ’$ŠV Vw‘MoM g§ajU H$aV Zmhr Va Vw‘À¶m AmOy~mOyÀ¶mMo gwÕm H$aVo. 
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H$Yr EoH$bo Amho. bmoH$m§Mo hr ajU H$aVo.

^maVmMr bg {Z{‘©Vr‘Ü¶o ^y{‘H$m-

^maV hm OJmVrb gdm©V ‘moR>çm bg CËnmXH$ 
Xoem§n¡H$s EH$ Amho. ^maV ‘moR>çm à‘mUmda bgr V¶ma 
H$aVmo Am{U Ë¶m AZoH$ Xoem§Zm nwa{dVmo ^maVr¶ bg 
H§$nÝ¶m§Zr H$mo{dS>-19 ‘hm‘mar Xaå¶mZ ‘hËdmMr ̂ y{‘H$m 
~Om[dbr Am{U OmJ{VH$ Amamo½¶ à¶ËZm§Zm nmqR>~m XoUo 
AmOhr gwê$ R>odbo Amho.

g‘wXm¶m‘Ü¶o à{VO¡{dHo$ à{VH$maeŠVr H$er ngaVo? 

Am. 3.5a à{VO¡{dH$ à{VH$maH$ OrdmUy§Mm g‘wXm¶m‘Ü¶o àgma

àmÊ`m§‘Yrb OrdmUy§‘Ü¶o 
à{VH$maeŠVrMm {dH$mg

‘mZdmÀ¶m earamV 
à{VH$maeŠVr {dH$grV hmoVo

ê$½U Kar OmVmV ê$½Umb`mV KmUoaS>çm 
n¥ð>^mJm_YyZ àgma 

hmoVmo.

à«{VH$maH$ OrdmUy§Mm 
g‘wXm¶m‘Ü¶o àgma 

hmoVmo.

J§^ra AmOma 
hmoD$ eH$Vmo Am{U 
ê$½Umb`mV CnMma 

{_iVmV

Ooìhm JaO ZgVo Voìhm à{VO¡{dH$m§Mm dmna

Vmo {nH$m§_YyZ _mZdmÀ`m nMZ 
g§ñWo_Ü`o nmohmoMVmo

à{VH$maH$ {OdmUy 
dZñnVt§‘YyZ Am{U 

àmUrOÝ` nXmWm©_YyZ H$go 
ngaVmV

à{VH$maH$ {OdmUy 
‘mZdm§‘YyZ H$go ngaVmV?

eoVmVrb eoUIV/
àmÊ¶m§À¶m {dð>o‘wio 

‘mVr‘m’©$V àgma hmoVmo

WoQ> BVa ê$½Um§_Ü`o 
qH$dm AàË`jnUo 

Amamo½`godm 
H$_©Mmè`m§_m’©$V 
àgma hmoVmo.

à{VO¡{dH$

emók ìhm

S>m°. ‘hmOZ {H$eZ ^mZ ho à{gÜX ^maVr¶ S>m°ŠQ>a Am{U emók 
hmoVo O¡dV§ÌkmZ {d^mJmMo g{Md åhUyZ Ë¶m§Zr ^maVmV {dkmZ 
Am{U Zm{dÝ`Vobm àmoËgmhZ {Xbo. ‘wbm§Zm A{VgmamnmgyZ g§ajU 
H$aÊ¶mÀ¶m amoQ>mìhm¶ag bgrÀ¶m {dH$mgm‘Ü¶o Ë¶m§Zr ‘hËdmMr ̂ y{‘H$m 
~Om{dbr. nadS>Umar Amamo½¶godm {Z‘m©U H$aÊ¶mgmR>r g§emoYZmMm 
Cn¶moJ ìhmdm, Agm Ë¶m§Mm {dídmg hmoVm. Ë¶m§Zr ̂ maVmÀ¶m Amamo½` 
d O¡dV§ÌkmZ joÌmV ‘moR>m ~Xb KS>dyZ AmUbm.

OrdmUy à{VO¡{dH$m§Zm à{VH$maH$ H$go ~ZVmV? 

‘bm ‘mÂ¶m AmB©gmR>r A±{Q>~m¶mo{Q>H$ 
hdo Amho. {VÀ¶m KemV IdId 

Amho Am{U Vmn Amho

Zmhr, ‘r H$moUVohr 
A°{Q>~m¶mo{Q>H$ dmnaV Zmhr.

ZmhrVa Ë¶m§À¶mV A°{Q>~m¶mo{Q>H$ 
à{VH$maeŠVr {Z‘m©U hmoB©b.

Vwåhr S>m°ŠQ>am§H$Sy>Z 
{àpñH«$ßeZ (Am¡fYm§Mr 
{MÇ>r) KoVbr nm{hOo

Vwåhr Vw‘À¶m OZmdam§Zm 
A±{Q>~m¶mo{Q>H$ XoVm H$m?

antib
otic

Zmhr.... Zmhr Vw‘À¶m OZmdam§Zm 
A°{Q>~m¶mo{Q>H$Mr B§OoŠeZ XoD$ ZH$m.

Ooìhm à{VO¡{dHo$  
OrdmUy§Mm Zme H$aVmV 
Voìhm à{VH$maH$ OrdmUy 
dmMyZ dmTy> bmJVmV.

à{VO¡{dH$-à{VH$maH$ 
OrdmUy dmT>VmV Am{U 

ngaVmV.
H$m§hr OrdmUy Ë¶m§Mm  

à{VH$ma BVa OrdmUy§Zm 
hñVm§V[aV H$aVmV AmUr 
Am{YH$ g‘ñ¶m {Z‘m©U 

H$aVmV.

H$m§hr gyú‘Ord 
à{VO¡{dH$m§Zm  

à{VH$maH$ hmoVmV.

Am.3.5.(b) à{VO¡{dH$ (A°pÊQ>~m¶mo{Q>H$) - à{VamoYH$ OrdmUy§Mm {dH$mg Am{U à{V~§YH$ Cnm¶
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H$Yr EoH$bo Amho. bmoH$m§Mo hr ajU H$aVo.

^maVmMr bg {Z{‘©Vr‘Ü¶o ^y{‘H$m-

^maV hm OJmVrb gdm©V ‘moR>çm bg CËnmXH$ 
Xoem§n¡H$s EH$ Amho. ^maV ‘moR>çm à‘mUmda bgr V¶ma 
H$aVmo Am{U Ë¶m AZoH$ Xoem§Zm nwa{dVmo ^maVr¶ bg 
H§$nÝ¶m§Zr H$mo{dS>-19 ‘hm‘mar Xaå¶mZ ‘hËdmMr ̂ y{‘H$m 
~Om[dbr Am{U OmJ{VH$ Amamo½¶ à¶ËZm§Zm nmqR>~m XoUo 
AmOhr gwê$ R>odbo Amho.

g‘wXm¶m‘Ü¶o à{VO¡{dHo$ à{VH$maeŠVr H$er ngaVo? 

Am. 3.5a à{VO¡{dH$ à{VH$maH$ OrdmUy§Mm g‘wXm¶m‘Ü¶o àgma

àmÊ`m§‘Yrb OrdmUy§‘Ü¶o 
à{VH$maeŠVrMm {dH$mg

‘mZdmÀ¶m earamV 
à{VH$maeŠVr {dH$grV hmoVo

ê$½U Kar OmVmV ê$½Umb`mV KmUoaS>çm 
n¥ð>^mJm_YyZ àgma 

hmoVmo.

à«{VH$maH$ OrdmUy§Mm 
g‘wXm¶m‘Ü¶o àgma 

hmoVmo.

J§^ra AmOma 
hmoD$ eH$Vmo Am{U 
ê$½Umb`mV CnMma 

{_iVmV

Ooìhm JaO ZgVo Voìhm à{VO¡{dH$m§Mm dmna

Vmo {nH$m§_YyZ _mZdmÀ`m nMZ 
g§ñWo_Ü`o nmohmoMVmo

à{VH$maH$ {OdmUy 
dZñnVt§‘YyZ Am{U 

àmUrOÝ` nXmWm©_YyZ H$go 
ngaVmV

à{VH$maH$ {OdmUy 
‘mZdm§‘YyZ H$go ngaVmV?

eoVmVrb eoUIV/
àmÊ¶m§À¶m {dð>o‘wio 

‘mVr‘m’©$V àgma hmoVmo

WoQ> BVa ê$½Um§_Ü`o 
qH$dm AàË`jnUo 

Amamo½`godm 
H$_©Mmè`m§_m’©$V 
àgma hmoVmo.

à{VO¡{dH$

emók ìhm

S>m°. ‘hmOZ {H$eZ ^mZ ho à{gÜX ^maVr¶ S>m°ŠQ>a Am{U emók 
hmoVo O¡dV§ÌkmZ {d^mJmMo g{Md åhUyZ Ë¶m§Zr ^maVmV {dkmZ 
Am{U Zm{dÝ`Vobm àmoËgmhZ {Xbo. ‘wbm§Zm A{VgmamnmgyZ g§ajU 
H$aÊ¶mÀ¶m amoQ>mìhm¶ag bgrÀ¶m {dH$mgm‘Ü¶o Ë¶m§Zr ‘hËdmMr ̂ y{‘H$m 
~Om{dbr. nadS>Umar Amamo½¶godm {Z‘m©U H$aÊ¶mgmR>r g§emoYZmMm 
Cn¶moJ ìhmdm, Agm Ë¶m§Mm {dídmg hmoVm. Ë¶m§Zr ̂ maVmÀ¶m Amamo½` 
d O¡dV§ÌkmZ joÌmV ‘moR>m ~Xb KS>dyZ AmUbm.

OrdmUy à{VO¡{dH$m§Zm à{VH$maH$ H$go ~ZVmV? 

‘bm ‘mÂ¶m AmB©gmR>r A±{Q>~m¶mo{Q>H$ 
hdo Amho. {VÀ¶m KemV IdId 

Amho Am{U Vmn Amho

Zmhr, ‘r H$moUVohr 
A°{Q>~m¶mo{Q>H$ dmnaV Zmhr.

ZmhrVa Ë¶m§À¶mV A°{Q>~m¶mo{Q>H$ 
à{VH$maeŠVr {Z‘m©U hmoB©b.

Vwåhr S>m°ŠQ>am§H$Sy>Z 
{àpñH«$ßeZ (Am¡fYm§Mr 
{MÇ>r) KoVbr nm{hOo

Vwåhr Vw‘À¶m OZmdam§Zm 
A±{Q>~m¶mo{Q>H$ XoVm H$m?

antib
otic

Zmhr.... Zmhr Vw‘À¶m OZmdam§Zm 
A°{Q>~m¶mo{Q>H$Mr B§OoŠeZ XoD$ ZH$m.

Ooìhm à{VO¡{dHo$  
OrdmUy§Mm Zme H$aVmV 
Voìhm à{VH$maH$ OrdmUy 
dmMyZ dmTy> bmJVmV.

à{VO¡{dH$-à{VH$maH$ 
OrdmUy dmT>VmV Am{U 

ngaVmV.
H$m§hr OrdmUy Ë¶m§Mm  

à{VH$ma BVa OrdmUy§Zm 
hñVm§V[aV H$aVmV AmUr 
Am{YH$ g‘ñ¶m {Z‘m©U 

H$aVmV.

H$m§hr gyú‘Ord 
à{VO¡{dH$m§Zm  

à{VH$maH$ hmoVmV.

Am.3.5.(b) à{VO¡{dH$ (A°pÊQ>~m¶mo{Q>H$) - à{VamoYH$ OrdmUy§Mm {dH$mg Am{U à{V~§YH$ Cnm¶
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

3.5.1 amoJm§da CnMma  (Treatment of Disease)

Amnbr amoJà{VH$maH$ eŠVr Oa g§gJ©OÝ¶ amoJm§nmgyZ Amnbo g§ajU H$aÊ¶mV An¶er R>abr 
Va AmnU AmOmar nS>Vmo Am{U S>m°ŠQ>am§H$S>o Omdo bmJVo. S>m°ŠQ>a Amnë¶mbm A°pÊQ>~m¶mo{Q>³g ZmdmÀ¶m 
Am¡fYm§Mm g„m XoD$ eH$VmV, Oo Ë¶m amoJmbm H$maUr^yV R>aboë¶m OrdmUy§Zm ‘maVmV A°pÊQ>~m¶mo{Q>Šg 
’$ŠV OrdmUyOÝ¶ g§gJm©daM H$m‘ H$aVmV, H$maU Ë¶m OrdmUy§À¶m noet‘Yrb Aem ^mJm§da n[aUm‘ 
H$aVmV, Oo ‘mZdr qH$dm àmÊ¶m§À¶m noethÿZ doJio AgVmV Ë¶m {dfmUy§§da qH$dm Am{XOrdm‘wio hmoUmè¶m 
amoJm§da n[aUm‘H$maH$ R>aV ZmhrV.

emókmgmaIo {dMma H$am

n{hë¶m à{VO¡{dH$mMm emoY : no{Z{g{bZ 
no{Z{g{bZMm emoY 1928 ‘Ü¶o AboŠPm§S>a âboq‘J ¶m b§S>Z‘Yrb 
OrdmUyVkmZo bmdbm. KmVH$ OrdmUy§Mm Aä¶mg H$aVmZm Ë¶mZo nm{hbo 
H$s EH$m ’o$Hy$Z {Xboë¶m noQ´>r {S>e (à¶moJemioV dmnabobr H$mMoMr 
qH$dm {MZr‘mVrMr N>moQ>r dmQ>r) ‘Ü¶o dmT>boë¶m ~waer‘wio OrdmUy§Mr 
dmT> Wm§~br hmoVr. Ë¶mbm OmUdbo H$s Ë¶m ~waerZo Agm H$mhr nXmW© 
gmoS>bm Amho. Á¶m‘wio OrdmUy Zï> hmoV hmoVo. ¶m ¶moJm¶moJmZo Pmboë¶m 
emoYm‘wio no{Z{g{bZ ¶m n{hë¶m à{VO¡{dH$mMm emoY bmJbm, Oo OrdmUyOÝ¶ g§gJm©da CnMma 
H$aÊ¶mgmR>r dmnabo Jobo.

Oar à{VO¡{dHo$ OrdmUyOÝ¶ g§gJm©nmgyZ Amnbo g§ajU H$aÊ¶mV AË¶§V à^mdr R>abr Am{U Ë¶m§À¶m 
emoYmZ§Va bmImo Ord dmMbo, Varhr Ë¶m§Mr H$m¶©j‘Vm H$mbm§VamZo H$‘r Pmbr Amho. AmOH$mb dma§dma 
"à{VO¡{dH$ à{VH$maeŠVr' ¶m g‘ñ¶o~Ôb EoH$m¶bm {‘iVo. åhUOo Oo OrdmUy EImÚm à{VO¡{dH$m‘wio 
AmYr _aV AgV Vo AmVm Ë¶m Am¡fYmg VJ Yê$ bmJbo AmhoV Am{U Ë¶mMr dmT> hmoD$Z amoJmda 
CnMma H$aUo H$R>rU Pmbo Amho. gm‘mÝ¶ g§gJ© ~ao H$aUo H$R>rU hmoVmV Am{U Jw§VmJw§V hmoÊ¶mMm YmoH$m, 
AmOmanUmMm H$mbmdYr dmT>Uo Am{U AJXr ‘¥Ë¶yMmhr YmoH$m dmT>{dVmV.

H¥$Vr 3.7: Mbm A§XmO bmdy¶m.

•• AmH¥$Vr 3.5b ‘Yrb ‘m{hVr’$bH$mMm Aä¶mg H$am. Vw‘À¶m ‘Vo OrdmUy§‘Ü¶o à{VO¡{dH$ 
(ApÝQ>~m¶mo{Q>H$) à{VH$maeŠVr H$er {dH${gV Pmbr Amho?

•• amoJmZw‘Ü¶o (n°Wmo{OÝg) à{VO¡{dH$ à{VH$ma H$_r H$aÊ¶mgmR>r H$moUVr H$miOr KoVm ¶oB©b?

•• à{VO¡{dH$ à{VH$mamÀ¶m g‘ñ¶oda ‘mV H$aÊ¶mgmR>r, AmnU à{VO¡{dH$m§Mm ehmUnUmZo 
dmna H$am¶bm hdm ’$ŠV S>m°ŠQ>amZr {bhÿZ {Xë¶mg ¶mo½¶ ‘mÌoV Am{U ¶mo½¶ H$mbmdYrgmR>r 
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AZmdí¶H$ dmna Q>mië¶mZo à{VH$maj‘ OrdmUy§Mr dmT> Wm§~Vo Am{U nwT>rb {nT>çm§gmR>r 
à{VO¡{dHo$ à^mdr amhVmV.

•• ^maVmV AZoH$ dfm©nmgyZ nma§nm[aH$ d¡ÚH$s¶ nÕVr Ogo H$s Am¶wd}X, {gÕ Am{U ¶wZmZr 
¶m§Mm dmna gm‘mÝ¶ Amamo½¶ g‘ñ¶m hmVmiÊ¶mgmR>r Ho$bm OmVmo. ¶m nÜXVr‘Ü¶o Am¡fYr 
dZñnVr, Vobo Am{U BVa Z¡g{J©H$ nXmWmªMm dmna Ho$bm OmVmo.

•• AmOmam§Mo ì¶dñWmnZ H$aÊ¶mgmR>r Am{U nwZàm©árbm àmoËgmhZ XoÊ`mgmR>r OrdZgËdo Am{U 
I{ZOo Cn¶wŠV R>aVmV. VgoM {ZamoJr OrdZe¡br Am{U g§Vw{bV Amhmamda bj H|${ÐV 
H$aUo Amdí¶H$ Amho. ho Cnm¶ H$m§hr n[apñWVt‘Ü¶o ‘XV H$ê$ eH$VmV Am{U X¡Z§{XZ 
Amamo½¶ {Q>H${dÊ¶mgmR>r Cn¶wŠV$ AgVmV, na§Vw Vo gd© AmOmam§‘Ü¶o Am{U gd© Q>ßß¶m§‘Ü¶o 
à^mdr R>aVrbM Ago Zmhr.

•• Aem g§gJ©OÝ¶ AmOmam§À¶m CnMmam§‘Ü¶o bjUm§Mo Am¡fYmonMma, OrdZe¡brVrb ~Xb Am{U 
nwZd©gZmÛmao OrdZmMr JwUdÎmm gwYmaÊ¶mda ^a {Xbm OmVmo. bdH$a {ZXmZ Am{U gVVMr 
H$miOr hr AmOmamMr àJVr {Z¶§{ÌV H$aÊ¶mgmR>r Am{U Jw§VmJw§V Q>miÊ¶mgmR>r ‘hËdmMr 
AgVo.

•• Amamo½¶ åhUOo Ho$di AmOma ZgyZ emar[aH$, ‘mZ{gH$ Am{U gm‘m{OH$ {ZamoJrnUmMr 
g§nyU© pñWVr hmo¶.

•• AmZ§Xr am{hë¶m‘wio AmnU {H«$`merb Am{U {ZamoJr amhVmo Mm§Jbo Amamo½` Amnbm 
‘ZmMm H$b gwYmaVo Amamo½` Am{U AmZ§X `m§Mm EH$_oH$m§er OdiMm g§~§Y Amho.

•• AmOma, eara qH$dm ‘ZmÀ¶m gm‘mÝ¶ H$m¶©àUmbrda n[aUm‘ H$aVmo. 
•• bjUo åhUOo AmnU H$m¶ AZw^dVmo (Ogo doXZm qH$dm WH$dm), Va {MÝho åhUOo 
Or _moOVm ¶oVmV qH$dm nmhVm ¶oVmV (Ogo Vmn qH$dm nwai)

•• Ag§nH$r©` AmOma Ogo ‘Yw‘oh Am{U öX¶{dH$ma ho amoJmUy‘yio hmoV ZmhrV, Va 
OrdZe¡br Am{U n¶m©daUr¶ KQ>H$m§‘wio hmoVmV. {ZamoJr gd¶r, OrdZe¡brVrb 
~Xb Am{U {Z¶{‘V ì¶m¶m‘ ¶m‘wio Ë¶m§§Zm ~è¶mMXm à{V~§Y H$aVm ¶oVmo.

•• g§gJ©OÝ¶ AmOma ho O§Vy, {dfmUy qH$dm O§V ({H$S>o/H¥$‘r) ¶m§gma»¶m amoJO§Vy‘wio hmoVmV.
•• Amnbr amoJà{VH$maH$ àUmbr Amnë¶mbm hm{ZH$maH$ amoJO§VynmgyZ g§ajU XoVo.
•• bgr ‘¥V, AeŠV qH$dm {Zê$nÐdr amoJO§Vy§Mo ^mJ dmnê$Z amoJà{VH$maH$ àUmbrbm 
à{ejU XoVmV. Á¶m‘wio {d{eï> AmOma Q>miVm ¶oVmV.

•• {ZXmZ Am{U CnMma ho AmOmamMo ì¶dñWmnZ Am{U ~ao H$aÊ¶mgmR>r ‘hËdmMo 
AgVmV.

‘hËdmMo ‘wÔo… (gmam§e)
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

{Okmgm OmJ¥V R>odm.

1.	 {MÌm§‘Ü¶o XmI{dbobo AmOma g§nH$s©¶ qH$dm Ag§nH$s©` Aem JQ>m§‘Ü¶o {d^mJm.

	 gXu Am{U âby	 Q>m`’$mB©S> _Yw_oh X_m H$m§OÊ`m ({MH$Znm°Šg)

2.	 AmOmam§Zm ‘moR>çm à‘mUmda g§nH$s©` Am{U Ag§nH$s©` Aem XmoZ JQ>m§V {d^mJVm ¶oVo. Imbr 
{Xboë¶m n¶m©¶m§‘YyZ Ag§gJ©OÝ¶ AmOma AmoiIm.

		 (i) Q>m¶’$mB©S> 	    (ii) X‘m 		     (iii) ‘Yw‘oh 		    (iv) Jmoda
		 (a)  (i)  Am{U (ii)     (a)  (i)  Am{U (ii)      (a)  (i)  Am{U (ii)      (a)  (i)  Am{U (ii)

3. 	 Vw‘À¶m emioV âbyMm àgma Pmbm Amho AZoH$ dJ©{‘Ì AZwnpñWV AmhoV Va H$m§hr emioV ¶oV 
AmhoV Am{U ImoH$V d qeH$V AmhoV.

(i) nwT>rb àgma amoIÊ¶mgmR>r emioZo H$moUVo VmËH$mi Cnm¶ H$am¶bm hdoV?

(ii) Vw‘Mm dJ©{‘Ì Omo Vw‘À¶mgmo~V ~mH$mda ~gVmo, Vmo âbyMr bjUo XmIdy bmJVmo. Vwåhr 
Ë¶mbm Z XþImdVm, Z CÓQ>nUo qH$dm Z XþImdUmè¶m nÕVrZo H$er à{V{H«$¶m Úmb?

(iii) ñdV: bm Am{U BVam§Zm hm AmOma hmoÊ¶mnmgyZ dmM{dÊ¶mgmR>r Vwåhr H$m¶ H$ê$ eH$Vm?

4. 	 Vw‘Mo Hw$Qw>§~ Xwgè¶m ehamV OmÊ¶mMm ~oV AmIV Amho, {OWo ‘bo[a¶m OmñV à‘mUmV AmT>iVmo.

(i) àdmgmÀ¶m AmYr, Xaå¶mZ Am{U Z§Va Vwåhr H$moUVr I~aXmar ¿¶m¶bm hdr?

(ii) ‘ÀN>aXmUr qH$dm {H$Q>H$ à{V~§YH$ (repellents) dmnaÊ¶mMo ‘hËd Vwåhr Vw‘À¶m ̂ md§S>m§Zm 
H$go g‘Omdmb?

(iii) àdmgr Oa Amamo½`mÀ¶m gyMZm§H$S>o Xþb©j H$aVrb Va H$m¶ hmoD$ eH$Vo?

5. 	 Vw‘Mo H$mH$m Ë¶mÀ¶m {‘Ìm§‘Ü¶o {‘giÊ¶mgmR>r Yy‘«nmZ H$ê$ bmJbo AmhoV, Oar ho Mm§JboM 
‘mhrV Amho H$s Yy‘«nmZ Amamo½¶mbm J§^ra hmZr nmohmoM{dVo Am{U ‘¥Ë¶y XoIrb KS>dy eH$Vo.

(i)  Ë¶m§Zm Wm§~{dÊ¶mgmR>r, CÓQ> Z hmoVm, Vwåhr Ë¶m§Zm H$m¶ gm§Jmb? 

(ii) Oa Vw‘Mm {‘Ì Vwåhmbm nmQ>uV {gJmaoQ> XoD$ H$aV Agob Va Vwåhr H$m¶ H$amb?

(iii) {dÚmÏ¶mªZm Aem hm{ZH$maH$ gd¶tnmgyZ namd¥Îm H$aÊ¶mgmR>r emim H$er ‘XV H$ê$ eH$Vo?
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6. 	 gm{Z¶m {VMr ‘¡{ÌU {d{ZVmbm gm§JVo H$s, à{VO¡{dHo$ H$moUË¶mhr AmOmamda CnMma H$ê$ 
eH$VmV, Ë¶m‘wio Amnë¶mbm AmOmam§Mr qMVm H$aÊ¶mMr JaO Zmhr Va gm{Z¶mbm {VMo {dYmZ 
MwH$sMo Amho ho g‘OÊ¶mgmR>r {d{ZVm {Vbm H$moUVo àíZ {dMmê$$ eHo$b?

7. 	 Imbrb V³Ë¶mV EH$m ê$½Umb¶mV EH$m dfm©À¶m H$mbmdYrV Zm|X{dboë¶m S|>½¶yÀ¶m é½Um§Mr 
‘m{hVr {Xbr Amho.

A.H«$. 1 2 3 4 5 6

‘{hZm OmZodmar \o$~«wdmar _mM© E{àb _o OyZ

S|>½¶yÀ¶m ê$½Um§Mr 
g§»`m

10 12 15 18 22 40

A.H«$. 1 2 3 4 5 6

‘{hZm Owb¡ Am°JñQ> gßQ>|~a Am°ŠQ>mo~a Zmoìh|~a {S>g|~a

S|>½¶yÀ¶m ê$½Um§Mr 
g§»`m

10 12 15 18 22 40

	 ñV§^mboI H$mT>m Y Ajmda ê$½Ug§»`m d X Ajmda _{hZo KoD$Z H$mT>m. Amnbo {ZarjU ZrQ> 
Vnmgm d Imbrb àíZm§Mr CÎmao {bhm.

(i)  H$moUË¶m VrZ ‘{hÝ¶m§V S|>½¶yMo ê$½U gdm©{YH$ hmoVo.

(ii)  H$moUË¶m VrZ ‘{hÝ¶m§V S|>½¶yMo ê$½U gdm©V H$‘r hmoVo? 

(iii)  S|>½¶yMm àgma ê$½Ug§»¶oV dmT> hmoÊ¶mgmR>r H$moUVo Z¡g{J©H$ qH$dm n¶m©daUr¶ KQ>H$ H$maUr ŷV 
Agy eH$VmV?

(iv) S|>½¶yMm àgma amoIÊ¶mgmR>r g‘wXm¶ qH$dm gaH$ma H$moUVr à{V~§YmË‘H$ nmdbo CMby eH$Vo? 
S>|½¶yMm àgma gwê$ hmoÊ¶mnydu H$moUVr nmdbo CMbë¶mg (XjVm KoVë¶mg) ê$½Ug§»¶m  
H$‘r hmoB©b?

8. 	 H$ënZm H$am H$s Vwåhr embo¶ Amamo½¶ ‘mo{h‘oMo à^mar AmhmV. g§nH$r©` Am{U Ag§nH$s©¶ Am{U 
amoJ H$_r H$aÊ¶m§gmR>r Vwåhr H$moUVo _hËdmMo g§Xoe Úmb?
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9. 	 Aer {e’$mag Ho$br OmVo H$s ìhm¶ab BÝ’o$ŠeZ ({dfmUy‘wio) (Ogo gXu, ImoH$bm, qH$dm âby) 
gmR>r à{VO¡{dHo$ KoD$ Z¶o. ¶m {e’$magrMo H$maU Vwåhr H$m¶ gm§Jy eH$Vm?

10. 	Imbrb amoJm§n¡H$s H$moUVo amoJ {nÊ¶mÀ¶m nmÊ¶mMm g§gJ© Pmë¶mg ngê$ eH$VmV, Oa Vo EImÚm 
g§H«${_V ì¶ŠVrÀ¶m ‘bm‘wio Xy{fV Pmbo Agob Va?

{hn°Q>m¶{Q>g$ A, j¶amoJ, nmo{bAmo, H$m°bam, H$m§OÊ¶m

H$m?		 H$Yr?    Hw$T>o?     {H$Vr doi?     H$m Zmhr

11.	 Ooìhm Amnë¶m earambm EImÚm amoJO§Vy (n°WmoOrZ) n{hë¶m§Xm ^oQ>Vmo, Voìhm earamMr 
amoJà{VH$maH$ à{V{H«$¶m gmYmaUnUo H$‘r AgVo. na§Vw Ë¶mM amoJO§VyMm nwÝhm gm‘Zm Pmë¶mda 
earamMr amoJà{VH$maH$ à{V{H«$¶m n{hë¶m doio nojm Iyn Mm§Jbr hmoVo. Ago H$m hmoVo?

emoYm, AmamIS>m ~Zdm Am{U ¶wŠVrdmX H$am.

•• {dÚmÏ¶m©Zr {H$‘mZ EH$m ‘{hÝ¶mgmR>r Amamo½¶ X¡Z§{XZr 

{dkmZ g‘mO 

Am§Va{eñVrMo 
àH$ën

{bhÿZ R>odmdr. Ë¶m‘Ü¶o AÞ, ñdÀN>>Vm, ì¶m¶m‘, Pmon, 
‘mo~mB©b / TV nmhÊ¶mMm doi (ñH«$sZ doi) Am{U 
^md{ZH$ pñWVr ¶mMr Zm|X R>odbr OmB©b.

•• ^maVr¶ emók Ogo H$s gwZrVr gmobmo‘Z, Agr‘m 
M°Q>Ou, S>m° ¶o„àJmS>m gwã~mamd, S>m° ‘oar nyZoZ bwH$moO 
¶m§À¶m~Ôb dmMm. Amamo½¶ Am{U amoJm§À¶m joÌmVrb 
Ë¶m§À¶m ¶moJXmZm~Ôb ‘m{hVr {‘idm.

H$m?
H$Yr?

{H$Vr doi?
’w$T>o? H$m Zmhr?

AmVmn¶©VÀ¶m {eH$boë¶m Vw‘À¶m kmZmda 
AmYm[aV H$mhr àíZ V¶ma H$am.

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

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

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

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

.....................................................................................
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•• KmVH$ AmOma Xodr amoJm§Mo (ñ‘m°bnm°Šg) CƒmQ>Z bgrH$aUmÛmao Pmbo. ho H$go Ho$bo Jobo 
Am{U Vo à^mdr H$m R>abo ho emoYm àË¶oH$mZo bgrH$aU H$aUo ~§YZH$maH$ Agmdo H$m, ¶mda 
MMm© H$am, OoUoH$ê$Z BVam§Mo g§ajU hmoB©b.

•• gÚmÀ¶m ‘mJ©Xe©H$ gyMZm§Zwgma àm¡T> ì¶ŠVrda öX¶-’w$â’w$g nwZOudZ (CPR) (Grdio 
Pulmonary Resuscitation. H$aÊ¶mMr ¶mo½¶ H«$‘dma nÕV {eH$m, {deofV: ídmgmoÀN>dmg 
AMmZH$ Wm§~ë¶mg. emim, S>m°ŠQ>a qH$dm Vkmbm Am‘§{ÌV H$ê$Z ¶m nÜXVrMo àmË¶m{jH$ 
Am¶mo{OV H$ê$ eH$VmV.

•• emioV S>m°ŠQ>am§Zm Am‘§{ÌV H$am. {dÚmÏ¶m©Zm Hw$nmofUmer g§~§{YV àíZm§da S>m°ŠQ>am§er g§dmX 
gmYÊ¶mg àd¥Îm Ho$bo OmD$ eH$Vo.

•• Oa Vwåhmbm Amamo½¶H$mS>©> V¶ma H$aÊ¶mMr g§Yr {Xbr Jobr, Va Ë¶m‘Ü¶o Vwåhmbm H$m¶ 
g‘m{dï> H$am¶bm AmdS>ob? ñdV…Mo Amamo½¶H$mS>©> V¶ma H$am Am{U Ë¶mda MMm© H$am.

•• dmX{ddmX ¿¶m.      ""’$mñQ> ’y$S>Mo Amamo½¶mda Xþîn[aUm‘ hmoVmV H$m?''
 			                ""nmird àmÊ¶m§Mm ‘Zwî¶mda n[aUm‘ hmoVmo H$m?''

‘bm  
dmQ>Vo...

nU Amåhmbm 
dmQ>bo hmoVo. H$Xm{MV...

Ag§ Zgmd§  
H$m...

Vw‘À¶m {‘Ìm§Zr V¶ma Ho$boë¶màíZm§da {dMma

H$am Am{U Ë¶m§Mr CÎmao XoÊ¶mMm à¶ËZ H$am. 

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

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

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

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

.....................................................................................
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·· Oa {dÚwV KQ> dmnê$Z {dÚwV ‘§S>i ~Z{dVmZm Amnë¶mH$S>o {dÚwV {Xn (~ë~) Zgob Va 
‘§S>imVyZ {dÚwV àdmh dmhVmo H$s Zmhr ho emoYÊ¶mMm Xþgam H$moUVmhr ‘mJ© Amho H$m? 

·· VmËnwaVo Mw§~H$ ~Z{dUo eŠ¶ Amho H$m? ho Amnë¶mbm H$go ~Z{dVm ¶oB©b?

·· AmnU Ordmí‘ B§YZ Am{U bmHy$S> OmiyZ CîUVoMr {Z{‘©Vr H$ê$ eH$Vmo, na§Vw {d{dY 
{dÚwV CnH$aUm‘Ü¶o CîUVoMr {Z{‘©Vr H$er Ho$br OmVo?

·· EImXm KQ> (gob) qH$dm ~°Q>ar Iam~ (‘¥V) Amho ho Amnë¶mbm H$go 
g‘Oob? gd© gob Am{U ~°Q>arbm [aMmO© Ho$bo OmD$ eH$Vo H$m?

·· Vw‘Mo àíZm§Mr BVam§gmo~V MMm© H$am. ({d^mJm.)

      
       ?

emoYm Am{U {dMma H$am.

4{dÚwV: Mw§~H$s¶ Am{U CîUVoMm  
(Am¡pîUH$)  n[aUm‘

(Electricity: Magnetic and Heating Effect)
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Vmo {dkmZ àXe©ZmMm {Xdg hmoVm Am{U emioMo dmVmaU CËgmhr YmdnirMo hmoVo ‘mo{hZr Am{U 
AmH$f© Ë¶m§À¶m {‘Ìmgmo~V EH$m {d^mJmH$Sy>Z Xþgè¶m {d^mJmH$S>o àXe©Zm‘Ü¶o OmV hmoVo, CËgwH$VoZo 
doJdoJio Z‘wZo nmhmV emoYV Am{U àý {dMméZ {Q>nUr H$aV hmoVo. EH$m gmÜ¶m Z‘wÝ¶mZo Ë¶m§À¶m 
‘ZmV ^yai KmVbr hmoVr. Vmo {dÚwV Mw§~H$ CMbÊ¶mMm H$m¶©aV Z‘wZm hmoVm, Omo Ë¶m§À¶m darb 
dJm©Vrb gw‘ZmZo ~Z{dbm hmoVm… Ë¶m‘Ü¶o gm‘mÝ¶ H«o$Zgma»¶m hþH$EodOr dm¶aZo Jw§S>mibobm EH$ 
bmoI§S>r pIim hmoVm Omo ~°Q>arbm (KQ>mbm) OmoS>bobm hmoVm. Ooìhm gw‘ZmZo ‘§S>i Mmby Ho$bo, Voìhm 
pIù¶mZo Mw§~H$mgmaIoM bmoI§S>r H$mJXmÀ¶m pŠbßg CMbë¶m. Ooìhm {VZo {dÚwV ‘§S>i ~§X Voìhm Ë¶m 
pŠbßg Imbr nS>ë¶m. ‘mo{hZr Am{U AmH$f© Amü¶©M{H$V Pmbo. Ë¶m§Zm AJmoXa ("Mw§~H$mMo emoY' 
{Okmgm B.6dr) AÜ¶¶Z Ho$boë¶m nmR>mMo ñ‘aU Pmbo H$s Mw§~H$s¶ nXmW© Mw§~H$mH$S>o AmH${f©bo OmVmV 
Am{U bmoI§S> hm Mw§~H$s¶ nXmW© Amho. na§Vw gw‘ZmÀ¶m Z‘wÝ¶m‘Ü¶o Mw§~H$ ZìhVo Va ’$º$ EH$ {dÚwV 
‘§S>i hmoVo. Vo BVHo$ CËgmhr hmoVo H$s Ë¶mZm Vmo à¶moJ ñdV… H$ê$Z nmhm¶Mm hmoVm.

4.1 {dÚwV àdmhm‘Ü¶o Mw§~H$s¶ n[aUm‘ hmoD$ eH$Vmo H$m?

H¥$Vr: 4.1 Mbm Va emoYy¶m.

·· EH$ Mw§~H$s¶ hmoH$m¶§Ì, EH$ {dÚwV KQ> (gob), EH$ 

AmH¥$Vr 4.1 {dÚwV ‘§S>i Am{U  
Mw§~H$ gyMr (hmoH$m ¶§Ì)

(b)

(a)

 
gob hmoëS>a, XmoZ Q>mMÊ¶m, XmoZ gwajm Q>mMÊ¶m, XmoZ 
pIio, OmoS>Ê¶mgmR>r Vmam§Mo XmoZ VwH$S>o (EH$ bhmZ d EH$ 
‘moR>m) Am{U XmoZ bhmZ nwR>çmMo VwH$S>o ¿¶m.

·· XmoZ {MÌH$bm Q>mMÊ¶m, EH$ gwajm Q>mMUr, EH$ nwÇ>çmMm 
VwH$S>m EH$ {dÚwV H$i ~Q>U (7dr ‘Yrb nmR> {dÚwV 
‘§S>i Am{U KQ>H$ ¶m‘Ü¶o V¶ma Ho$ë¶mà‘mUo)

·· gob hmoëS>a‘Ü¶o gob R>odm.

·· AmH¥$Vr 4.1 ‘Ü¶o Xe©{dë¶mà‘mUo EH$m nwÇ>çmbm XmoZ 
pIio ~gdm. pIù¶m‘Ü¶o VmUboë¶m bm§~ VmaoMm ‘Yrb 
^mJ nwÇ>>çmÀ¶m n¥ð>^mJmÀ¶m qH${MV daÀ¶m ~mOybm R>odm. 
Ë¶m VmaoMo EH$ Q>moH$ gob hmoëS>abm Am{U Xþgao {dÚwV 
~Q>Ubm OmoS>m. 

·· Xþgar Vma gob hmoëS>a Am{U {dÚwV ~Q>Umbm OmoS>m.

·· XmoZ pIù¶m‘Yrb Vmao Imbr Mw§~H$s¶ hmoH$m¶§Ì R>odm. 
(AmH¥$Vr 4.1(a))
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{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

·· hmoH$m¶§ÌmMo Q>moH$ (gwB©) nmhmV AgVmZm {dÚwV ~Q>U Mmby pñWVrV R>odm Ë¶m‘wio Vmao‘YyZ 
{dÚwV àdmh dmhVmo (AmH¥$Vr 4.1(b)) Vwåhmbm H$m¶ {Xgbo?

·· AmVm nwÝhm hmoH$m¶§ÌmÀ¶m Q>moH$H$S>o nmhVmZm {dÚwV ~Q>U ~§X pñWVrV R>odm. ¶mdoir 
Vwåhmbm H$m¶ {XgyZ ¶oVo?

·· {dÚwV ~Q>U ~§X Am{U Mmby pñWVrV AmUIr H$m§hr doim H$am. àË¶oH$doir hmoH$m¶§ÌmÀ¶m  
gyB© (Q>moH$m) ‘Ü¶o H$moUVo ~Xb hmoVmV ho H$miOrnyd©H$ nhm.

Vw‘À¶m bjmV Ambo Agob H$s Ooìhm {dÚwV ‘§S>imVyZ {dÚwV àdmh dmhVmo Voìhm hmoH$m¶§ÌmMr gyB© 

Ë¶mÀ¶m ‘wiñWmZmnmgyZ {dMbrV hmoVo. Ooìhm {dÚwV àdmh ~§X hmoVmo Voìhm Vr Amnë¶m ‘wi {Xeobm 

naV ¶oVo.

AmnU ¶mAmYr Aä¶mgbobo Amho 

H$s ("Mw§~H$mMm emoY' ¶m 6 dr À¶m 

nmR>m‘Ü¶o)  hmoH$m¶§Ì hm EH$ bhmZ 

Mw§~H$ Amho Omo Mw§~H$mOdi Zoë¶mda 

{dMbrV hmoVmo Am{U hm Mw§~H$s¶ 

n[aUm‘ Ë¶m§À¶m‘wio R>odboë¶m H$moUË¶mhr AMw§~H$s¶ nXmWm©‘YyZ H$m¶© H$é eH$Vmo. na§Vw Ooìhm {dÚwV 

àdmh Vmao‘YyZ dmhVmo Voìhm hmoH$m¶§ÌmMr gwB© {dMbrV H$m hmoVo? {dMbZ Xe©{dVo H$s {dÚwV àdmh 

dmhÿZ ZoUmè¶m VmaoMm hmoH$m¶§ÌmÀ¶m gwB©da Mw§~H$s¶ n[aUm‘ hmoVmo. Ooìhm {dÚwV àdmh Wm§~Vmo Voìhm 

hm Mw§~H$s¶ n[aUm‘ Zmhrgm hmoVmo Am{U Ë¶m‘wio hmoH$m¶§ÌmMr gwB© Ë¶mÀ¶m ‘wi {Xeobm naV ¶oVo. 

Mw§~H$mÀ¶m qH$dm {dÚwV àdmh dmhyZ ZoUmè¶m VmaoÀ¶m g^modVmbÀ¶m joÌm‘Ü¶o OoWo Ë¶mMm Mw§~H$s¶ 

n[aUm‘ OmUdVmo, Ogo H$s hmoH$m¶§ÌmÀ¶>m gwB©Mo {dMbZ Ë¶mbm "Mw§~H$s¶ joÌ' åhUVmV.

Ooìhm EImÚm dmhH$m‘YyZ (Vmao‘YyZ) {dÚwV àdmh dmhVmo Voìhm Vmo Ë¶mÀ¶m g^modVmbr 

Mw§~H$s¶ joÌ {Z‘m©U H$aVmo. ¶m JwUY‘m©bm "{dÚwV àdmhmMm Mw§~H$s¶ n[aUm‘' Ago åhUVmV. Ooìhm 

{dÚwV àdmhmMo dhZ Wm§~Vo Voìhm Mw§~H$s¶ joÌ Zmhrgo hmoVo.

AmnU ¶m nyduÀ¶m B¶ÎmoV Mw§~H$ Am{U 
{dÚwV àdmhm-{df¶r Aä¶mg Ho$bobm Amho. 
‘bm Ago dmQ>m¶Mo H$s Ë¶m XmoÝhr‘Ü¶o 
H$moUVmhr g§~§Y Zmhr. na§Vw AmVm ‘bm 
g‘Obo H$s {dÚwV Am{U Mw§~H$s¶ n[aUm‘ 
EH$‘oH$m§er OmoS>bobo AmhoV.
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emók ìhm

1820 ‘Ü¶o {~«Q>Z AmoañQ>oS> (1977-1851)

¶m emókmZr Omo emoY bmdbm hmoVm Vwåhr AmVm Ë¶mMmM emoY 
bmdbobm Amho. Vmo åhUOo {dÚwV Am{U Mw§~H$Ëd ¶m‘Ü¶o Agboë¶m 
g§~§YmMm emoY. Vo S>oÝ‘mH©$‘Yrb EH$m {dÚmnrR>mV àmÜ¶mnH$ hmoVo. 
Ago åhQ>bo OmVo H$s Vo EH$Xm àmË¶{jH$ XoV AgVmZm Ë¶m§À¶m 
bjmV Ago Ambo H$s, Ooìhm {dÚwV ‘§S>imVrb {dÚwV àdmh ~§X 

hmoVmo qH$dm Mmby hmoVmo Voìhm OdiM Agboë¶m hmoH$m¶§ÌmMr gyB© {dMbrV hmoVo. ho 
Ë¶mZr VnmgyZ nm{hbo Am{U Ooìhm Ë¶m§Zm ¶mMr ImÌr nQ>br Voìhm Ë¶m§Zr {dÚwV àdmh 
Mw§~H$s¶ joÌ {Z‘m©U H$aVmo hm Ë¶m§Mm emoY àH$m{eV Ho$bm. ¶mÀ¶m Cn¶moJmZo BVa 
emókmZr hm à¶moJ nwÝhm-nwÝhm H$ê$Z gmaIoM n[aUm‘ {‘iVmV H$m Vo Vnmgbo Am{U 
nwT>o {dÚwV Am{U Mw§~H$Ëd ¶m‘Yrb g§~§Y emoYbo.

 {dÚwV àdmhmÀ¶m Mw§~H$s¶ n[aUm‘mMo AZoH$ ì¶dhmarH$ Cn¶moJ AmnU {dÚwV àdmh 
dmnê$Z Mw§~H$ ~Zdy 

eH$Vmo H$m?
AmhoV, Ogo H$s {dÚwV Mw§~H$, {dÚwV K§Q>m, ‘moQ>a, n§Im, 
bmD$S>ñnrH$a Am{U Aer AZoH$ CnH$aUo.

4.1.1 {dÚwV Mw§~H$  (Electromagnets)

H¥$Vr 4.2 emoY KoD$¶m. (Let us Explore)

·· gw‘mao 50 go.‘r bm§~rMr aoer‘ doï>rV bd{MH$ Vma, 

AmH¥$Vr 4.2 VmaoMo doQ>moio

EH$ bmoI§S>r pIim, EH$ {dÚwV gob, H$m§hr H$mJXmbm 
bmdm¶À¶m bmoI§S>r Q>mMÊ¶m ¿¶m.

·· AmH¥$Vr 4.2 ‘Ü¶o XmI{dë¶mà‘mUo, Vma 
pIù¶m^modVr doQ>moù¶mÀ¶m ñdénmV Jw§S>mim Am{U 
{MH$Q> Q>onZo Vr gwa{jV H$am.

·· VmaoMr XmoÝhr Q>moHo$ gobbm OmoS>m. H$miOr ¿¶m H$s 
gob Vmaobm H$m§hr goH$§Xmnojm A{YH$ doimn¶ªV OmoSy> 
ZH$m, ZmhrVa gob bJoM H$‘Hw$dV hmoD$ eH$Vmo.

·· bmoI§S>r H$mJXmbm bmdm¶À¶m Q>mMÊ¶mOdi pIim 
AmUm Am{U da CMbm Q>mMÊ¶m pIù¶m§À¶m Q>moH$m§Zm 
bQ>H$VmV H$m?
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·· Vma Am{U gob ¶m‘Yrb g§~§Y VmoS>m, Ë¶m‘wio Vmao‘YyZ dmhUmam {dÚwV àdmh ~§X hmoVmo. 
Ë¶m‘wio Q>mMÊ¶m Imbr nS>VmV H$m? 

Ooìhm doQ>moù¶m‘YyZ {dÚwV àdmh dmhVmo Voìhm Q>mMÊ¶m pIù¶mbm {MH$Qy>Z amhVmV. na§Vw Ooìhm 
{dÚwV àdmh ~§X hmoVmo Voìhm Q>mMÊ¶m Ë¶mda {MH$Qy>Z amhmV ZmhrV AmnU H¥$Vr 
4.3 Ûmao ¶m {ZarjUm§Mm g{dñVa emoY KoÊ¶mMm à¶ËZ H$é¶m.

H¥$Vr 4.3: à¶moJ H$ê$¶m (Let us experiment)

·· gw‘mao 100 g|.‘r bm§~rMr bd{MH$ aoer‘ doï>rV Vma, MmQ>© nonaMm 
VwH$S>m bmoI§S>r pIim, {dÚwV K§Q>m, XmoZ Mw§~H$s¶ hmoH$m¶§Ìo Am{U 
H$mhr bmoI§S>r /ñQ>rbÀ¶m Q>mMÊ¶m ¿¶m.

·· nopÝgbÀ¶m OmS>rBVŠ¶m ì¶mgmÀ¶m X§S>JmobmH$ma AmH$mam‘Ü¶o MmQ>©Mm H$mJX Jw§S>mim {MH$Q> 
Q>onZo Vmo {MH$Q>dm.

·· AmH¥$Vr 4.3(a) ‘Ü¶o XmI{dë¶mà‘mUo X§S>JmobmH$ma

AmH¥$Vr 4.3(b) Mw§~H$s¶ hmoH$m¶§Ì Am{U doQ>mio 

(c) {Ii¶mbm OmoS>bobo doQ>moio 

(d) doQ>moù¶mÀ¶m AmV bmoI§S>r pIim 

(d)

(c)

(b)

 
doQ>moio V¶ma H$aÊ¶mgmR>r d¥V{MÎmrÀ¶m aoer‘ doï>rV 
VmaoÀ¶m 50 ’o$è¶m^modVr KÅ> {’$adm Am{U {MH$Q> 
Q>onZo gwa{jV H$am.

·· AmH¥$Vr 4.3(b) X§S>JmobmH$ma doQ>moù¶mÀ¶m XmoÝhr 
Q>moH$mOdi hmoH$m¶§Ì R>odm.

·· AmH¥$Vr 4.3(c) ‘Ü¶o Xe©{dë¶mà‘mUo doQ>moù¶mMr 
XmoÝhr Q>moHo$ gobÀ¶m XmoZ Q>moH$mer OmoS>m, Am{U 
Mw§~H$s¶ hmoH$m¶§ÌmMo {ZarjU H$am. hmoH$m¶§Ìm§À¶m 
gwB©‘Ü¶o H$m§hr {dMbZ {XgyZ ¶oVo H$m ?

·· gob nmgyZ Vmam H$mTy>Z Q>mH$m. hmoH$m¶§ÌmÀ¶m gw¶m 
nyd©dV pñWVr‘Ü¶o ¶oVmV H$m Vo nhm.

·· H$mJXr X§S>Jmobm‘Ü¶o bmoI§S>r pIim R>odm (AmH¥$Vr 
4.3(d)) Am{U nm¶è¶m nwÝhm Mmby R>odm. ¶mdoir 
hmoH$m¶§ÌmÀ¶m gw¶m§À¶m {dMbZm‘Ü¶o H$m§hr ’$aH$ 
Amho H$m?

·· pIù¶m§À¶m XmoÝhr Q>moH$mOdi H$m§hr H$mJXmda 
bmdm¶Mo bmoI§S>r {M‘Q>o R>odm. ho bmoI§S>r Q>mMÊ¶m 
pIù¶mÀ¶m XmoÝhr Q>moH$m§Zm AmH${f©V hmoVmV H$m?

AmH¥$Vr 4.3(a) aoer‘ 
doï>rV VmaoMo doQ>moio
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Ago AmT>iyZ ¶oVo H$s Ooìhm X§S>JmobmH$ma doQ>moù¶m‘YyZ {dÚwV àdmh dmhVmo Voìhm Vo Mw§~H$mgmaIo 
H$m¶© H$aVo Am{U Mw§~H$s¶ hmoH$m¶§ÌmÀ¶m gwB©bm {dM{bV H$aVo. Ooìhm X§S>JmobmH¥$Vr doQ>moù¶m‘Ü¶o pIim 
KmVbm OmVmo Voìhm doQ>moio à~b M§w~H$ ~ZVo Am{U Ë¶m‘wio Mw§~H$s¶ hmoH$m¶§ÌmÀ¶m gyB©‘Yrb {dMbZ 
gwÜXm OmñV hmoVo Vo bmoI§S>r Q>mMÊ¶mZm gwÜXm AmH$f©yZ KoVo (AmH¥$Vr 4.3(e)). 

(e) bmoI§S>r pIim Am{U 
Q>mMÊ¶mgh doQ>moio

(e)

Ooìhm {dÚwV àdmh ~§X Ho$bm OmVmo Voìhm X§S>JmobmH¥$Vr doQ>moio Mw§~H$s¶ 
n[aUm‘ J‘m{dVmo.

{dÚwV àdmh dmhÿZ ZoUmao doQ>moio Mw§~H$mà‘mUo H$m¶© H$aVo ¶mbm "{dÚwV 
Mw§~H$' Ago åhUVmV ì¶dhmarH$ qH$dm àm¶mo{JH$ dmnamgmR>r {dÚwV Mw§~H$m‘Ü¶o 
bmoI§S>r Jm^m AgVmo Ë¶m‘wio Vo A{YH$ ‘O~yV ~ZVo.

{dÚwV Mw§~H$mbmhr Mw§~H$ nÅ>rà‘mUo XmoZ 
Y«wd AgVmV H$m?

H¥$Vr 4.4. emoY KoD$¶m. 
·· H¥$Vr 4.3 ‘Ü¶o ~Z{dbobm {dÚwV Mw§~H$ Am{U Mw§~H$s¶ hmoH$m¶§Ì ¿¶m. doQ>moù¶mÀ¶m  XmoÝhr 

Q>moH$m§Zm A Am{U B Aer Zm§do Úm.

·· AmH¥$Vr 4.4(a) ‘Ü¶o Xe©{dë¶mà‘mUo Mw§~H$s¶ hmoH$m¶§Ì doQ>moù¶mÀ¶m A Q>moH$mÀ¶m eodQ>r R>odm.

·· doQ>moio gober OmoS>m Pm{U hmoH$m¶§ÌmMo {ZarjU H$am. A ¶m Q>moH$mH$S>o Mw§~H$s¶ hmoH$m¶§ÌmMm 
H$moUVm Y«wd AmH${f©V hmoVmo ¶mMr Zm|X H$am.

AmH¥$Vr 4.4 {dÚwV Mw§~H$mÀ¶m  (a) A Q>moH$mOdi (b) B Q>moH$mOdi hmoH$m¶§ÌmMr
(a)

A AB B

(b)

 

AmnU ¶mnydu Aä¶mgbobo Amho H$s Ooìhm XmoZ Mw§~H$ EH$‘oH$mOdi AmUbo OmVmV, Voìhm Ë¶mMo 
XmoZ doJdoJio Y«wd (CÎma-X{jU) EH$‘oH$mH$S>o AmH${f©bo OmVmV. åhUyZ, Oa Mw§~H$s¶ hmoH$m¶§ÌmMm 
CÎma Y«wd {dÚwV Mw§~H$mÀ¶m A Q>moH$mH$S>o AmH${f©bm OmV Agob Va Q>moH$ A ho X{jU Y«wd AgVo.
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·· B ¶m Q>moH$mMm Y¥dr¶nUm emoYÊ¶mgmR>r hr à{H«$¶m nwÝhm H$am (AmH¥$Vr 4.4b) Vwåhmbm ¶m 
Q>moH$mMm Y¥dr¶nUm hm A ¶m Q>moH$mÀ¶m Y¥dr¶nUmÀ¶m {déÜX AmT>iyZ Ambm H$m?

AmnU B¶Îmm 6 dr ‘Ü¶o {eH$bobo Amho H$s, Mw§~H$mbm XmoZ Y¥d AgVmV. Mw§~H$mà‘mUoM {dÚwV 
Mw§~H$mbm gwÜXm XmoZ Y¥d AgVmV - CÎma Am{U X{jU.

EImÚm emókmgmaIm {dMma H$am.

4.3 ‘Yrb H¥$Vr nwÝhm H$am. (i) Ë¶mM doQ>moù¶m‘Ü¶o 2 Am{U 4 gob OmoSy>Z  
(ii) 2 gob na§Vw doQ>mù¶m‘Yrb ’o$è¶m§Mr g§»¶m doJir KoD$Z Vwåhmbm H$m¶ {XgyZ Ambo?

EH$M gob Agob Va WmoS>çm à‘mUmV {dÚwV àdmh dmhVmo Ë¶m‘wio Mw§~H$s¶ joÌ 
H$‘Omoa AgVo. ¶mMm n[aUm‘ åhUyZ hmoH$m¶§ÌmVrb gyB©Mo {dMbZ H$‘r hmoVo Am{U 
doQ>moù¶mH$S>o ’$º$ H$m§hr Q>mMÊ¶m AmH${f©bo OmD$ eH$VmV. EH$m gobÀ¶m VwbZoV OmñV 
gob Agbobr ~°Q>ar OmñV {dÚwV àdmh XoVo. ho à~b Mw§~H$s¶ joÌ ~Z{dVo, Ë¶m‘wio 
hmoH$m¶§ÌmÀ¶m gwB©Mo {dMbZ OmñV hmoVo Am{U doQ>moio OmñV Q>mMÊ¶mZm AmH$f©yZ KoVo. 
H$m°B©b‘Yrb doQ>moù¶m§Mr g§»¶m dmT>{dbr Var gwÕm H$m°B©b à~b Mw§~H$ ~ZVo.

VgoM, {dÚwV àdmhmMr {Xem ~XbyZ 4.4 ‘Yrb H¥$Vr nwÝhm H$am. åhUyZ H$m°B©b‘YyZ 
dmhUmè¶m {dÚwV àdmhmMo à‘mU ~XbyZ qH$dm H$m°B©b‘Yrb doQ>moù¶m§Mr g§»¶m ~XbyZ 
qH$dm XmoÝhr ~XbyZ {dÚwV Mw§~H$mMr eº$s ~XbVm ¶oVo. VgoM {dÚwV àdmhmMr {Xem 
~XbyZ Y«wdm§Mr {Xemhr CbQ> H$aVm ¶oVo.

Vwåhmbm AmR>dV¶ H$m ({OkmgyynUo "Mw§~H$m§Mm emoY' ¶m 6 drÀ¶m nmRm>‘Ü¶o) ¶m nydu 
Aä¶mgbobo Amho H$s, CÎma-X{jU {XeoV ‘wº$nUo bQ>H$Umam EH$ Mw§~H$ CÎma-X{jU 
{XeoV pñWa amhVmo H$maU Amnbr n¥Ïdr hr ‘hmH$m¶ (àM§S>) Aem Mw§~H$mgmaIo H$m¶© 
H$aVo? n¥Ïdr hr Mw§~H$mà‘mUoM H$m¶© H$aVo? n¥ÏdrÀ¶m AmVrb Jmä¶m‘Ü¶o Ðdê$n 
bmohmMr hmbMmb hmoVo Am{U {dÚwV àdmh {Z‘m©U hmoVmo, Vo Mw§~H$s¶ joÌ ~Z{dVmo. 
AZoH$ ñWbm§Va H$aUmao njr, ‘mgo Am{U àmUr, ¶m joÌm§Mm Cn¶moJ I§S> Am{U 
‘hmgmJam‘YyZ àdmg H$aVmZm H$aVmV. n¥ÏdrMo Mw§~H$s¶ joÌ ho T>mb åhUyZ XoIrb 
H$m¶© H$aVo AdH$memVrb hm{ZH$maH$ H$Um§Zm amoIVo Am{U n¥Ïdrdarb gOrdm§Mo ajU 
H$aÊ¶mg ‘XV H$aVo.

EH$ nmD$b nwT>o…

àË¶j OrdZm‘Ü¶o dñVy 
CMbÊ¶mgmR>r {dÚwV Mw§~H$ 
dmnabo OmD$ eH$Vo H$m? 
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4.1.2. CMbUmao {dÚwV Mw§~H$  (Lifting Electromagnet)

CMbUmao {dÚwV Mw§~H$ ho à~b {dÚwV Mw§~H$ AmhoV, Ë¶mZm H«o$Z ‘erZda bQ>H$dbo OmVo. 
H«o$ZMm MmbH$ hm {dÚwV àdmh Mmby qH$dm ~§X H$ê$Z Mw§~H$mda {Z¶§ÌU R>ody eH$Vmo. Ooìhm {dÚwV 
àdmh Mmby Ho$bm OmVmo, Voìhm {dÚwV Mw§~H$ bmoI§S>r/nmobmXr dñVy CMbVmo. Ooìhm, {dÚwV àdmh ~§X 
Ho$bm OmVmo Voìhm Mw§~H$s¶ joÌ Zmhrgo hmoVo Am{U dñVy gmoS>ë¶m OmVmV. OS> YmVyÀ¶m dñVy ghOVoZo 
hb{dÊ¶mgmR>r, CMbÊ¶mgmR>r Am{U doJio H$aÊ¶mgmR>r H$maImZo Am{U ^§Jma joÌm‘Ü¶o CMbUmè¶m 
{dÚwV Mw§~H$mMm ‘moR>çm à‘mUmV dmna Ho$bm OmVmo.

EH$ nmD$b nwT>o 

AmnU Aä¶mg Ho$bm Amho H$s Ooìhm {dÚwV àdmh EImÚm dmhH$m‘YyZ (Vmao‘YyZ) 
dmhVmo Voìhm Ë¶mÀ¶m g^modVmbr Mw§~H$s¶ joÌ {Z‘m©U H$aVmo. daÀ¶m dJm©‘Ü¶o 
Vwåhmbm {dÚwV Am{U Mw§~H$Ëd ¶m§À¶m‘Yrb AX²^yV Xmì¶m{df¶r A{YH$ ‘m{hVr 
{‘iob Á¶m‘Ü¶o ¶m amo‘m§MH$ H$ënZoMm g‘mdoe Amho, Á¶mà‘mUo {dÚwÎm àdmh 
Mw§~H$Ëd {Z‘m©U H$é eH$Vmo Ë¶mMà‘mUo EH$ J{V‘mZ Mw§~H$ XoIrb {dÚwV 
àdmhmMr {Z{‘©Vr H$é eH$Vmo {dÚwV Am{U Mw§~H$Ëd ¶m‘Yrb hm Imob daMm g§~§Y 
Amnë¶ {ZË¶ OrdZmV ‘hËdmMm Amho. H$maU Vmo {dÚwV ‘moQ>mar nmgyZ eº$sÀ¶m 
O{ZÌmn¶ªV AZoH$ CnH$aUm§Mm AmYma ~ZVmo.

4.2 {dÚwV àdmh dmhÿZ ZoUmar Vma Ja‘ hmoVo H$m?

H¥$Vr 4.5. {ZarjU H$é

¶m CnH«$‘mV AmnU {deof àH$maÀ¶m Vmam dmnaë¶m 
AmhoV Ë¶mZm {ZH«$mo‘ Vmam åhUVmV.

·· gw‘mao 10 g|.‘r. bm§~r 10 go§.‘r. é§XrMm EH$ 
nwÇ>>çmMm VwH$S>m XmoZ pIio, 0.3 {‘.‘r. OmS>rMr 
(26.28 JoO) 10 go§.‘r. bm§~rMr {ZH«$mo‘ Vma, 
EH$ {dÚwV gob, EH$ gob hmoëS>a EH$ {dÚwV ~Q>U 
Am{U OmoS>Ê¶mgmR>r Vmam ¿¶m.

·· nwR>çmda 5 g|.‘r. A§Vamda pIio ~gdm. 

·· ¶m XmoZ pIù¶m‘Ü¶o {ZH«$mo‘ Vma ~m§Ym Am{U {dÚwV ~Q>U ~§X pñWVrV R>odyZ AmH¥$Vr 4.5 
‘Ü¶o XmI{dë¶mà‘mUo OmoS>Ur H$am.

·· {ZH«$mo‘ Vmaobm ñne© H$am. Vwåhmbm H$m¶ dmQ>Vo?

{dÚwV Mw§~H$mMr H¥$Vr H$aV 
AgVmZm Vmam§Mr Q>moHo$ Ja‘ 
Pmë¶mMo Vw‘À¶m bjmV Ambo 
H$m? Ago H$m KS>Vo?
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·· {dÚwV ~Q>U 30 goH§$Xmn¶ªV 
Mmby H$éZ ~§X H$am. bJoM 
{ZH«$mo‘ Vmaobm ñne© H$am. 
(Vr hmVmV KÅ> nH$Sy> ZH$m) 
Vwåhmbm H$moUVm ’$aH$ 
OmUdbm ?

·· {Z{üVVogmR>r eodQ>À¶m XmoZ nm¶è¶m nwÝhm H$am.

Vwåhr nm{hbo Agob H$s {ZH«$mo‘ VmaoVyZ {dÚwV 
àdmh OmD$ {Xbm AgVm Vr Ja‘ hmoVo. Ago KSy>Z 
¶oVo H$maU, Ooìhm H$moUË¶mhr dmhH$m‘YyZ {dÚwV 
àdmh dmhVmo  Voìhm Ë¶mÀ¶m àdmhmbm {damoY {H$§dm 
amoYmMm gm‘Zm H$amdm bmJVmo. doJdoJio dmhH$ {dÚwV 
àdmhmbm doJdoJù¶m ñVamVrb amoY {Z‘m©U H$aVmV. 
CXmhaUmW© {ZH«$mo‘ Vma hr g‘mZ AmH$ma Am{U 
g‘mZ bm§~rÀ¶m Vm§ã¶mÀ¶m Vmaonojm OmñV amoY XoVo. 
¶m amoYm‘wioM H$mhr {dÚwV CO}Mo CîUVm CO}‘Ü¶o 
énm§Va hmoVo. Ooìhm {dÚwV àdmh dmhH$m‘YyZ dmhVmo 
Voìhm Vo Ja‘ hmoVo. ¶m Vmn‘mZ dmT>rbm, "{dÚwV 
àdmhmMm CîUVoMm n[aUm‘' Ago åhUVmV.

EImÚm emókmà‘mUo {dMma H$am

hr H¥$Vr {ejH$m§À¶m XoIaoIrImbr H$mQ>oH$moanUo Ho$br nm{hOo. XmoZ gobMr ~°Q>ar KoD$Z 
4.5 ‘Yrb H¥$Vr nwÝhm H$am. Vw‘À¶m bjmV H$m¶ Ambo? g‘mZ H$mbmdYr‘Ü¶o Vma EH$m 
gobZo OmñV Ja‘ hmoVo H$s XmoZ gobZr ?

2 gob dmnê$Z Ho$boë¶m à¶moJm‘Ü¶o {Z‘m©U hmoUmè¶m CîUVoMo à‘mU ho OmñV 
AgVo. ¶mMo H$maU åhUOo {Z‘m©U hmoUmar CîUVm hr {dÚwV àdmhmÀ¶m ‘mnmda 
(à‘mUmda) Adb§~yZ AgVo. Vmao‘Ü¶o {Z‘m©U hmoUmar CîUVm hr dñVy, OmS>r, 
VmaoMr bm§~r Am{U {dÚwV àdmh {H$Vr H$mbmdYrn¶ªV dmhVmo ¶mda Adb§~yZ 
AgVo. 

B¶Îmm 7 dr ‘Ü¶o Amåhr Aä¶mg 
Ho$bm Amho H$s BZH±$S>og|Q> {Xdm (~ë~) 
noQ>Vmo H$maU Ë¶mMo V§Vy {dÚwV àdmhm‘wio 
CîUVm‘mZ hmoVmV. BbopŠQ´>H$ é‘ {hQ>a, 
{dÚwV ñQ>moìh, Bór, B‘e©Z am°S>, nmÊ¶mMo 
{hQ>a, {H$Q>br Am{U hoAa S´>m¶a 

Safety FirstàW‘ gwajm : 

H$moUË¶mhr àH$maMr XþImnV Q>miÊ¶mgmR>r 
Vmaobm OmñV doimn¶ªV ñne© H$ê$ ZH$m.

AmH¥$Vr 4.5 Vmao‘Yrb CîUVoMm n[aUm‘ 

AaoÀ¶m! AmVm ‘bm g‘Obo H$s 
Ooìhm AmnU BboŠQ´>rH$ gob dmnéZ 
M‘H${dÊ¶mMr H¥$Vr H$aVmo Voìhm 
H$YrH$Yr BZH±$S>og|Q> {Xdm Ja‘ 
hmoV AgVmo.
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(a) (b) (c)

(d) (e)

AmH¥$Vr 4.6 gmYr KaJwVr {dÚwV CîUmVoMr CnH$aUo (a) é‘ {hQ>a (b) {dÚwV Myb (ñQ>moìh) (c) {dÚwV 

{H$Q>br (d) {dÚwV Bór (e) {dÚwV {hQ>a (f) hoAa S´>m¶a

(f)

(AmH¥$Vr 4.6) ¶mgmaIr AZoH$ KaJwVr 

KaJwVr ~Q>Um§À¶m ~moS>©‘Ü¶o AZmdí¶H$ 
CîUVm amoIÊ¶mgmR>r OmoS>Ê¶mgmR>r 
{Z{X©ï> Ho$boë¶m ¶mo½¶ Vmam, ßbJ Am{U 
gm°Ho$Q> dmnaUo ‘hËdmMo Amho.

EH$ nmD$b nwT>o 
CnH$aUo {dÚwV àdmhmÀ¶m CîUVoMm 
n[aUm‘ ¶m VËdmda H$m¶© H$aVmV  
¶m gd© CnH$aUm‘Ü¶o EH$ giB©, 
qH$dm VmaoMr H$m°B©b AgVo Ë¶mbm 
"CîUVoMm KQ>H$' åhUVmV. H$m§hr 
CnH$aUm‘Ü¶o hm KQ>H$ {XgVmo Omo 
bmb ^S>H$nUo M‘H$Vmo.

EH$ nmD$b nwT>o

{dÚwV àdmhmMm CîUVoMm n[aUm‘ amoOÀ¶m AZoH$ CnH$aUm‘Ü¶o Cn¶w³V Amho. 
¶m‘wio H$YrH$Yr g‘ñ¶m {Z‘m©U hmoVmV nwadR>çmÀ¶mdoir Vmam‘wio D$O}Mr hmZr. 
CnH$aUm‘Ü¶o Á¶mXmMm àdmh dm{hë¶m‘wio ßbJ d gm°Ho$Q> Ooo ßb°pñQ>H$Zo ~Zbobo 
Vo {dViy eH$VmV qH$dm AmJ XoIrb bmJy eH$Vo. KaJwVr ‘§S>im‘Ü¶o Aem KQ>Zm 
Q>miÊ¶mgmR>r {dÚwV ‘§S>im‘Ü¶o gwajm CnH$aUo AgVmV.
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hmo¶. nU Vwåhr H$Yr {dMma Ho$bm Amho H$m 
H$s ho gob Am{U ~°Q>ar ¶m‘Ü¶o H$m¶ AgVo 
Ë¶m‘wio {dÚwVMr {Z{‘©Vr hmoVo ?

gob Am{U ~°Q>argmaIo ghOnUo Zo-AmU H$aVm 
¶oÊ¶mgmaIo {dÚwVMo ómoV Iyn AmH$f©H$ AmhoV. 
Ë¶mMm dmna H$éZ AmnU EH$ bhmZ {Xdm (~ë~) 
noQ>dy eH$Vmo, Mw§~H$ ~Zdy eH$Vmo Am{U EH$ Vma 
Ja‘ H$ê$ eH$Vmo. 	

H$Yr EoH$bmV H$m?

KaJwVr dmnamÀ¶m nbrH$S>o {dÚwV àdmhmÀ¶m CîUVoÀ¶m n[aUm‘mMo AZoH$ Am¡Úmo{JH$ Cn¶moJ 
AmhoV. EH$ C„oIZr¶ CXmhaU åhUOo ñQ>rb CËnmXZ CÚmoJY§Úm‘Ü¶o, {OWo {deofVoZo Am¶moOZ Ho$bobo 
Cƒ-Vmn‘mZ ^Å>r  (CîUVm {Z‘m©U H$aÊ¶mgmR>r ~m§Ybobr OmJm) ‘Ü¶o CîUVm {Z‘m©U H$aÊ¶mgmR>r 
{dÚwV àdmh dmnaVmV. ¶mMm Cn¶moJ ^§Jma ñQ>rb {dVi{dÊ¶mgmR>r Am{U nwZdm©na H$aÊ¶mgmR>r Ho$bm 
OmVmo. Ë¶m‘wio Vo dmnaÊ¶m ¶mo½¶ ñQ>rb‘Ü¶o énm§VarV hmoVo.

4.3 ~°Q>ar {dÚwVMr {Z{‘©Vr H$er H$aVo?

AmVmn¶ªV ~Z{dboë¶m gdm©V OwÝ¶m àH$maÀ¶m {dÚwV gobnmgyZ gwê$dmV H$ê$.

4.3.1 ìhmoëQ>mB©H$ gob (voltaic cell)

ìhmoëQ>mB©H$ gobbm J°ëìh°{ZH$ gob Agohr 
åhUVmV ho AmH¥$Vr 4.7 ‘Ü¶o Xe©{dbobo Amho. 
Ë¶m‘Ü¶o XmoZ doJdoJù¶m YmVynmgyZ ~Z{dboë¶m 
XmoZ ßboQ> AmhoV Am{U Ðd Amho Ë¶mbm 
{dÚwV AnKQ>Zr åhUVmV. Omo EH$m H$mMoÀ¶m 
qH$dm ßb°pñQ>H$À¶m ^m§S>çm‘Ü¶o R>odbobo Amho. 
ßboQ>rZm {dÚwV AJ« åhUVmV Vo AY} {dÚwV 
AnKQ>Zr‘Ü¶o ~wS>{dbobo AmhoV, Vo gm‘mÝ¶nUo 
H$‘Hw$dV Amåb qH$dm ‘rR>mMo ÐmdU Amho. 
ßboQ> Am{U {dÚwV AnKQ>Zr ¶m‘Ü¶o amgm¶{ZH$ 
{H«$¶m hmoD$Z {dÚwVMr {Z{‘©Vr hmoVo. Ooìhm 
{dÚwV ‘§S>i OmoS>bo OmVo, Voìhm YZ Y«wdmH$Sy>Z 
F$U Y«wdmH$S>o {dÚwV ‘§S>imVyZ {dÚwV àdmh 
dmhVmo. H$mbm§VamZo agm¶Zo dmnabr OmVmV 

{dÚwV Vma 
(dm{hZr)

{dÚwV àdmh

{dÚwV {Xdm

{dÚwV AJ« 1

H$mMoMo nmÌ

{dÚwV AnKQ>Zr 
(Ðd)

AmH¥$Vr  4.7 : gmYm ìhmoëQ>mB©H$ gob

{dÚwV AJ«2
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Am{U gob H$m¶© H$aÊ¶mMo Wm§~{dVmo Ë¶mZ§Va Ë¶mbm "‘¥V 'åhUVmV Am{U Vmo A{YH$ {dÚwV nwadR>m 
H$é eH$V Zmhr.

H$Yr EoH$bmV H$m ?

ìhmoëQ>mB©H$ Am{U J°ëìh°{ZH$ gob hr Zm§do Ë¶m§Mo BQ>brVrb emók A°bogm§ÝS´>mo ìhmoëQ>m 
Am{U bwBJr J°ëìhZr ¶m§À¶m Zmdmdê$Z {‘imbr AmhoV. 1700 À¶m CÎmamYm©V J°ëìhmZr 
¶m§À¶m bjmV Ambo H$s EH$m ‘¥V ~oS>H$mÀ¶m nm¶mbm XmoZ doJdoJio YmVy-Vm§~o Am{U 
bmoI§S> ¶mZr ñne© Ho$bm Voìhm bmW ‘mabr OmVo. Vmo n¶ªV {dÚwV ñZm¶y§À¶m hmbMmbrbm 
g§doXZm XoD$ eH$Vo ho AmYrM ‘mhrV hmoVo Am{U J°ëìhmbtZm dmQ>bo H$s {dÚwV 
~oS>H$mnmgyZM ¶oVo. na§Vw ìhmoëQ>m ¶m§Mo doJio {dMma hmoVo Ë¶m§Zr Ago åhQ>bo H$s {dÚwV 
~oS>H$mnmgyZ Zmhr Va YmVynmgyZ ¶oVo. ho VnmgÊ¶mgmR>r Ë¶m§Zr ~oS>H$mÀ¶m nm¶mEodOr 
Imè¶m nmÊ¶mV {^O{dbobm H$mJX dmnabm Varhr {dÚwV àdmh {‘iV am{hbm. 
¶mdê$Z Ago {XgyZ ¶oVo H$s YmVy Am{U Ðd ¶m§À¶m {‘lUmVyZ {dÚwV àdmh {Z‘m©U 
Pmbm hmoVm ¶mdéZ n{hë¶m ~°Q>arMm emoY bmJbm !

H¥$Vr 4.6: aMZm H$é  (Let us Construct)

·· nmM qH$dm ghm agmi qb~y, Vm§ã¶mMr Vma/nÅ>>çm 
(1-2 ‘r.‘r. OmS>rÀ¶m) Am{U bmoI§S>r pIio ¿¶m. 
VgoM EH$ EbB©S>r (LED) ~ë~ Am{U OmoS>Ê¶mÀ¶m 
Vmam ¿¶m.

·· AmH¥$Vr 4.8(a) ‘Ü¶o Xe©{dë¶mà‘mUo EH$m qb~y‘Ü¶o 
Vm§ã¶mMr Vma Am{U bmoI§S>r pIim IyngyZ Ë¶mZm 
EH$‘oH$mnmgyZ WmoS>o Xÿa A§Vamda R>odm.

·· am{hboë¶m gd© qb~ygmR>r darb gd© nm¶è¶m nwÝhm 
H$am.

·· AmH¥$Vr 4:8(b) ‘Ü¶o XmI{dë¶mà‘mUo Vm§ã¶mÀ¶m Vmam 
Am{U pIio OmoS>m.

·· n{hë¶m qb~yVrb Vm§ã¶mÀ¶m Vmaobm eodQ>À¶m qb~yVrb 
pIù¶mÀ¶m Vmaoer Vmam dmnê$Z LED (EbB©S>r) ~ë~ 
OmoS>m. Vwåhmbm H$m¶ {XgyZ ¶oVo LED noQ>bm H$m ?

·· Oa LED noQ>bm Zgob Va Vmam§Mr OmoS>Ur CbQ> H$am. AmVm LED noQ>Vmo H$m? (bjmV ¿¶m 
H$s ¶mnydu AmnU Aä¶mgbo Amho H$s LED  Mo YZ Y«wd (Q>moH$)  åhUOoM bm§~ Vma 

ghOnUo {‘iUmè¶m 
nXmWm©nmgyZ Amnbo 
ñdV…Mo ìhmoëQ>mB©H$ gob 
~Zdy eH$Vmo H$m?

(a)
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AmH¥$Vr 4.8 (a)  qb~y dmnê$Z {dÚwV gob ~Z{dUo

(b) qb~y gobMr OmoS>Ur

(b)

bmoI§S>r 
nÅ>r

Lemon

EbB©S>r ~ë~

Vm§ã¶mMr 
nÅ>r

hr ~°Q>arÀ¶m YZ Y«wdmer OmoS>bobr AgVo Am{U LED Mo F$U Y«wd åhUOoM bhmZ Vma hr 
~°Q>arÀ¶m F$U Y«wdmer OmoS>bobr Agob VaM LED ‘YyZ {dÚwV àdmh dmhVmo M‘H$Umam 
(noQ>Umam) LED Vw‘Mo CnH$aU H$m¶© H$aV Agë¶mMo Xe©{dVmo. ¶m gob>‘Ü¶o YmVyMo {dÚwV 
AJ« åhUOo Vm§ã¶mMr Vma Am{U bmoI§S>r pIim AmhoV. qb~yMm ag ho {dÚwV AnKQ>Zr 
AgyZ Vo {dÚwVMo dhZ H$aÊ¶mg ‘XV H$aVo. Vwåhr qb~yÀ¶m agmEodOr {‘R>mMo ÐmdU 
dmnê$ eH$Vm.

EH$ nmD$b nwT>o

ìhmoëQ>mB©H$ gobgmR>r H$mhr gm‘mÝ¶ YmVy§À¶m OmoS>çm Ë¶måhUOo OñV/Vm§~o, OñV/
Mm§Xr, A°ë¶w{‘{Z¶‘) Vm§~o, bmoI§S>/Vm§~o, ‘°¾o{e¶‘ Vm§~o, {ego/Vm§~o  Vm§ã¶mgmaIo 
H$mhr YmVy YZ {dÚwV AJ« (electrode) åhUyZ H$m¶© H$aVmV. Va H$m§hr YmVy Ogo H$s 
OñV (Zinc) F$U {dÚwV AJ« åhUyZ H$m¶© H$aVmV ¶mMo H$maU åhUOo Ë¶m§À¶m‘Yrb 
amgm¶{ZH$ JwUY‘© AmhoV. ¶m {df¶rMr A{YH$ ‘m{hVr AmnU nwT>rb dJm©V Aä¶mgUma 
AmhmoV.

4.3.2 H$moaS>m KQ> (Dry cell)	
ìhmoëQ>mB©H$ gob (KQ>) hm ‘hËdmMm emoY 

YmVyMo PmH$Z

H$m~©ZMm Xm§S>m

Ii

OñVmMo ^m§S>o (nmÌ)

(a) (b)
AmH¥$Vr 4.9 (a) H$moaS>m KQ> (b) Ë¶mMr AV§[aH$ ñMZm

hmoVm. na§Vw Vmo X¡Z§{XZ dmnamH$[aVm gmo¶rñH$a 
Zmhr. Ë¶mÀ¶mEodOr H$moaS>m KQ> (gob) h„r 
gdm©V OmñV dmna hmoV Agboë¶m {dÚwV KQ>m 
(gob) n¡H$s EH$ Amho. ¶oWo {dÚwV AnKQ>Zr¶ 
Ðd ZgyZ Amobga OmS> Ii Amho Ë¶mbm "H$moaS>m' 
Ago åhUVmV. H$moaS>çm KQ>mMr aMZm AmH¥$Vr 
4.9 ‘Ü¶o Xe©{dbr Amho. Ë¶m‘Ü¶o EH$ OñVmMo 
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nmÌ AgyZ Vo F$U Y«wdmMo H$m¶© H$aVo Am{U ‘Ü¶^mJr EH$ H$m~©ZMm Xm§S>m AgyZ Ë¶mda YmVyMo EH$ 
PmH$U AgVo Vo YZ Y«wdmMo H$m¶© H$aVo. H$m~©ZÀ¶m Xm§S>çm g^modVmbr {dÚwV AnKQ>Zr¶ Ii ngabobr 
AgVo.

H$moaS>m KQ> hm ’$³V EH$Xm dmnabm OmUmam KQ> (gob) Amho. åhUOoM EH$Xm Ë¶mMm dmna 
Pmë¶mZ§Va Ë¶mMr {dëhodmQ> bmdmdr bmJVo. h„r AZoH$ Cn¶moJmgmR>r [aMmO}~b ~°Q>ar§À¶m dmnamMo 
à‘mU dmT>bo Amho.

4.3.3 [aMmO}~b ~°Q>ar (Rechargeable Batteries)

[aMmO}~b ~°Q>arZm nwÝhm-nwÝhm [aMmO© H$ê$Z naV AZoH$ doim dmnaVm ¶oVmV. ho Q>mH$mD$ nXmW© 
amoIVmV n¡gm Am{U doioMr ~MV H$aVmV.

AmH¥$Vr 4.10 gm‘Ý¶nUo dmnaë¶m OmUmè¶m [aMmO}~b ~°Q>è¶m (a) b°nQ>m°n (b) ‘mo~mB©b ’$moZ  
(c)  H°$‘oam (d) BÝìhaQ>a (e)  dmhZo (f) ‘mo~mB©b ’$moZMo MmOvJ hmoV AgVmZm

(b) (c)

(d)(a) (e) (f)

Aaoao, Ë¶m‘wioM EH$ XmoZ 
dfm©Z§Va ’$moZÀ¶m ~°Q>arZm 
daModa ~Xbmdo bmJVo

doJdoJù¶m Cn¶moJmgmR>r AZoH$ àH$maÀ¶m 
doJdoJù¶m ~°Q>atMm Cn¶moJ Ho$bm OmVmo. KS>çmio 
Am{U ’$moZ‘Ü¶o dmnaë¶m OmUmè¶m bhmZ (gwú‘) 
~°Q>arnmgyZ Vo b°nQ>m°n Q>°ãboQ> ‘Ü¶o dmnaë¶m 
OmUmè¶m ‘moR>çm ~°Q>arn¶ªV Á¶m BZìhaQ>a Am{U 
{dÚwV dmhZm‘Ü¶o dmnaVmV (AmH¥$Vr 4.10) 

VargwÜXm [aMmO}~b ~°Q>arZm gwÜXm H$m¶‘ñdénr dmnaVm ¶oV Zmhr. AZoH$doim [aMmO© H$éZ 
dmnaë¶mZ§Va Ë¶m gmdH$menUo Iam~ hmoV OmVmV.
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EH$ nmD$b nwT>o

AmO {b{W¶‘-Am¶Z (Li Am¶Z) ~°Q>ar hr gd© gmYmaUnUo ‘moR>çm à‘mUmV 
dmnaë¶m OmUmè¶m ~°Q>è¶m AmhoV. ¶m OdiOdi gd© CnH$aUm‘Ü¶o AmT>iVmV. 
¶m ~°Q>è¶m {b{W¶‘ Am{U H$mo~mëQ> gma»¶m {deof YmVyda Adb§~yZ AmhoV. Á¶mMo 
CËIZZ Am{U à{H«$¶m OJmÀ¶m ‘¶m©{XV ^mJmV Ho$br OmVo. ¶mM H$maUm‘wio 
Xoe ¶m§Mm nwadR>m gwa{jV H$aÊ¶mV AJ«oga AgyZ OwÝ¶m ~°Q>è¶m§À¶m nwZdm©na 
H$aÊ¶mgmR>r ZdrZ V§ÌkmZ {dH${gV H$aV AmhoV.

emñÌk nwT>rb ‘moR>çm Ponrda H$m‘ H$aÊ¶mV ì¶ñV AmhoV, KZ-AdñWm 
~°Q>è¶m (Solid State batteries) Á¶m Ðd qH$dm Ii gma»¶m {dÚwV AnKQ>Zr KZ 
nXmWm©nmgyZ ~ZVmV. ¶m ^{dî¶mVrb ~°Q>è¶m A{YH$ gwa{jV, ObX Mm{OªJ 
Am{U A{YH$ {Q>H$mD$ AgVrb. OJ n¶m©daUnwaH$ {dÚwV CO}Mo ómoV {dH${gV 
H$aÊ¶mH$S>o dmQ>Mmb H$aV AgVmZm gwYm[aV [aMmO}~b ~°Q>è¶m AË¶§V ‘hËdmÀ¶m 
AmhoV.

‘hËdmMo ‘wÔo (Snapshots) (gmam§e)

·· Ooìhm EImÚm dmhH$m (Vmaogma»¶m) ‘YyZ {dÚwV àdmh dmhVmo Voìhm Vmo 
Ë¶mÀ¶m^modVr Mw§~H$s¶ joÌ {Z‘m©U H$aVmo. ¶m JwUY‘m©bm {dÚwV àdmhmMm Mw§~H$s¶ 
n[aUm‘ åhUVmV.

·· {dÚwV àdmh dmhÿZ ZoUmè¶m Am{U Mw§~H$mà‘mUo H$m¶© H$aUmè¶m H$m°B©bbm {dÚwV 
Mw§~H$ åhUVmV. ì¶dhm[aH$ qH$dm àm¶mo{JH$ dmnamgmR>r Am{U à~b ~Z{dÊ¶mgmR>r 
Ë¶m‘Ü¶o bmoI§S>r Jm^m AgVmo. 

·· dmhH$m‘YyZ {dÚwV àdmh dmhVmZm CîUVoMr {Z{‘©Vr hmoVo Ë¶mbm {dÚwV àdmhmMm 
CîUVoMm n[aUm‘ åhUVmV.

·· KQ> (gob) qH$dm ~°Q>ar ho Ago CnH$aU Amho Á¶m‘Ü¶o AmV KSy>Z ¶oUmè¶m 
amgm¶{ZH$ A{^{H«$¶m‘wio {dÚwV àdmh {Z‘m©U hmoVmo. 

··  [aMmO}~b ~°Q>è¶m ¶m AZoH$ doim [aMmO© H$ê$Z nwÝhm-nwÝhm dmnaVm ¶oVmV.
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{OkmgynUm {Od§V R>odUo

1.	 [aH$må¶m OmJm ^am.
(i) 	 ìhmoëQ>mB©H$ KQ> (gob) ‘Ü¶o dmnaboë¶m ÐmdUmbm Ago åhUVmV.
(ii)	 {dÚwV àdmh dmhÿZ ZoUmar H$m°B©b (doQ>moio) ...... à‘mUo H$m¶© H$aVo.

2. 	 ¶mo½¶ n¶m©¶ {ZdS>m.
(i) 	 H$moaS>o KQ> ho ìhmoëQ>mB©H$ KQ>m nojm AmH$mamZo bhmZ AmhoV (MyH$/~amo~a)
(ii) 	 Ooìhm H$m°B©b‘YyZ {dÚwV àdmh dmhVmo Voìhm Vr {dÚwV Mw§~H$mà‘mUo H$m¶© H$aVo 

(MyH$/~amo~a)
(iii)	 EH$ gob dmnê$Z ~Z{dbobo {dÚwV Mw§~H$ ho 2 gobMr ~°Q>ar dmnê$Z ~Z{dboë¶m {dÚwV 

My§~H$mnojm OmñV bmoI§S>r Q>mMÊ¶mZm AmH$fy©Z KoVo. (MyH$/~amo~a)

3.	 {ZH«$mo‘ Vmao‘YyZ WmoS>çm doimgmR>r {dÚwV àdmh OmD$ {Xbm AgVm.
(i) 	 Vma Ja‘ hmoVo.
(ii)	 VmaoÀ¶m Imbr R>odbobo Mw§~H$s¶ hmoH$m¶§Ì {dMbZ Xe©{dVo ¶mo½¶ n¶m©¶mMr {ZdS> H$am
	 (a) ’$º$ (i) ho ~amo~a Amho.
	 (b) ’$³V  (ii) ho ~amo~a Amho.
	 (c) (i) Am{U (ii) ho XmoÝhr ~amo~a AmhoV.
	 (d) (i) Am{U (ii) ho XmoÝhr MyH$sMo AmhoV.

4. 	 ñV§^ 'A' ‘Yrb dñVy§Mr ñV§^ 'B' er OmoS>r Owidm.

ñV§^ A ñV§^ B

(i) ìhmoëQ>mB©H$ gob (KQ>) (a) {dÚwV {hQ>agmR>r gmo¶rñH$a Amho.

(ii) {dÚwV Bór
(b)  {dÚwV àdmhmÀ¶m Mw§~H$s¶ n[aUm‘mda 

H$m¶© H$aVo.

(iii) {ZH«$mo‘Mr Vma
(c) {dÚwV àdmhmÀ¶m CîUVoÀ¶m n[aUm‘mda 

H$m¶© H$aVo

(iv) {dÚwV Mw§~H$
(d) amgm¶{ZH$ A{^{H«$¶mnmgyZ {dÚwVMr 

{Z{‘©Vr H$aVo.  
5.	 {ZH«$mo‘À¶m Vmam gm‘mÝ¶V… {dÚwV CîUVoÀ¶m CnH$aUm‘Ü¶o dmnaë¶m OmVmV H$maU Vo

(i) {dÚwVMo Mm§Jbo dmhH$ AmhoV.
(ii) {Xboë¶m àdmhmgmR>r OmñVrVOmñV CîUVm {Z‘m©U H$aVmV.
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(iii) Vo Vm§ã¶mnojm ñdñV AmhoV.
(iv) Vo {dÚwVMo AY©dmhH$ AmhoV.

6.	 nma§nm[aH$ CîUVm nÜXVr nojm (Ogo H$s, bmHy$S>, H$moigm ¶m§Mo ÁdbZ) {dÚwV CîUVm CnH$aUo 
(Ogo H$s, {dÚwV {hQ>a, ñQ>moìh B.) ho A{YH$ gmo¶rñH$a ‘mZbo OmVmV. gm‘m{OH$ n[aUm‘ 
bjmV KoD$Z {dYmZmbm g‘W©Z H$aUmar H$maUo {bhm.

7.	 AmH¥$Vr 4.4a nhm. Oa H$m°B©b (doQ>moio) Odi R>odboë¶m hmoH$m¶§ÌmV {dMbZ hmoVo. (i) {dÚwV 
àdmhmMr {Xem Xe©{dUmao ~mU H$mT>m. (ii) Ooìhm {dÚwV àdmh dmhVmo. Voìhm hmoH$m¶§ÌmÀ¶m 
gyB©‘Ü¶o {dMbZ H$m hmoVo ¶mMo dU©Z H$am. (iii) Oa ~°Q>arMo Y«wd CbQ> Ho$bo Va {dMbZm‘Ü¶o 
H$m¶ KSy>Z ¶oVo ¶mMm A§XmO H$am.

8.	 g‘Om H$s gw‘Zm hr Amnë¶m CMbUmao {dÚwV Mw§~H$ Z‘wÝ¶mVrb à¶moJm‘Ü¶o {dÚwV ~Q>U ~§X 
H$aÊ¶mg {dgabr. (H$hmUrMm n[aM¶‘Ü¶o) H$m§hr doimZ§Va bmoI§S>r pIim H$mJXmMo bmoI§S>r 
Q>mMÊ¶m CMbV Zmhr. na§Vw bmoI§S>r pIù¶m^modVr Jw§S>mibobr Vma AOyZhr Ja‘ AgVo. 
CMbUmao {dÚwV Mw§~H$ bmoI§S>r Q>mMÊ¶m CMbÊ¶mMo H$m Wm§~{dVo? g§^mì¶ H$maUo {bhm.

9. 	 AmH¥$Vr 4.11 ‘Yrb H$moUË¶m KQ>Zo‘Ü¶o Ooìhm {dÚwV ~Q>U ~§X Ho$bo OmVo Voìhm LED {Xdm 
noQ>Vmo?

AmH¥$Vr 4.11

bmoI§S>r pIim

qb~yMm ag

Vm§ã¶mMr nÅ>r 

bmoI§S>r pIim 

ewÕ nmUr

Vmã¶mMr nÅ>r

(a) (b)

10. 	ZohmZo H¥$Vr 4.4 à‘mUoM H$m°B©b R>odbr, na§Vw bmoI§S>r pIù¶mbm ~mhoa gaH${dVo ’$³V doQ>moio 
Ho$bobr Vma amhVo. VargwÜXm H$m°B©b hr hmoH$m¶§ÌmÀ¶m gwB©bm {dMbrV H$aVo H$m? Oa hmo¶, Agob 
Va ho {dMbZ nydunojm OmñV AgVo H$s H$‘r. 

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



{dÚwV: Mw§~H$s¶ Am{U CîUVoMm n[aUm‘ 71

11.	 AmH¥$Vr 4.12 ‘Ü¶o Xe©{dë¶mà‘mUo Amnë¶mH$S>o bmoI§S>, Vm§~o, A°ë¶w{‘{Z¶‘ Am{U {ZH«$mo‘ nmgyZ 
~Z{dboë¶m Mma H$m°B©b AmhoV Oo AmH$ma Am{U AmH$ma‘mZmZo gma»¶mM AmhoV. 

AmH¥$Vr 4.12

bmoI§S>

(a) (b) (c) (d)

Vm§~o A°ë¶w{‘{Z¶‘ {ZH«$mo‘

	 Ooìhm H$m°B©b‘YyZ {dÚwV àdmh dmhVmo, Voìhm H$m°B©bOdi R>odboë¶m hmoH$m¶§ÌmMr gyB© {dMbZ 
Xe©{dVo.
(i) ’$º$ (a) ¶m {dÚwV ‘§S>im‘Ü¶o, 
(ii) ’$³V {dÚwV ‘§S>i (a) Am{U (b) ‘Ü¶o,
(iii) ’$º$ {dÚwV ‘§S>i (a), (b) Am{U (c) ‘Ü¶o,
(iv)  gd© Mmahr {dÚwV ‘§S>im‘Ü¶o,

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...

g‘mO

Am§V[aH$ 
{eñVrMo àH$ën
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·· 25.50,75 Am{U 100 ’o$è¶m§Mr H$m°B©b ~Zdm Ë¶mZm EH$m Z§Va 

{dkmZg‘mO

Am§V[aH$ 
{eñVrMo àH$ën

EH$ ¶mà‘mUo Ë¶mM gobbm OmoS>m. gd© KQ>Zm‘Ü¶o EH$mM 
{R>H$mUr, Mw§~H$s¶ hmoH$m¶§Ì R>odyZ {dMbZmMr Zm|X H$am. 
Vw‘À¶m {ZarjUm§Mm Ahdmb ~Zdm H$mB©bÀ¶m ’o$è¶mÀ¶m 
g§»¶oZwgma {dÚwV Mw§~H$mÀ¶m à~bVoda hmoUmè¶m n[aUm‘m§Mm 
{ZîH$f© H$mT>m. 

·· g‘mZ bm§~rÀ¶m Am{U doJdoJù¶m OmS>rÀ¶m (A§XmOo ¶m 
Vmamn¡H$s EH$mMr OmS>r Xþgè¶mnojm XþßnQ> Agob g‘Om H$s 
0.3 {‘.‘r. Am{U 0.6 {‘.‘r.) EH$m {dÚwV ‘§S>im‘Ü¶o EH$-EH$ H$ê$Z OmoS>m. Á¶m‘Ü¶o 
{dÚwV ~Q>U Am{U gob Amho Am{U àË¶oH$m‘YyZ 30 goH§$Xmn¶ªV {dÚwV àdmh OmD$ Úm. 
jU^a Ë¶mZm ñne© H$éZ nhm. H$moUVr Vma OmñV Ja‘ hmoVo? AmVm g‘mZ ì¶mgmÀ¶m 
na§Vw doJdoJù¶m bm§~rÀ¶m XmoZ {ZH«$mo‘À¶m Vmam KoD$Z hr H¥$Vr nwÝhm H$am Am{U Vw‘À¶m 
H$m¶m©Mm g§{já Ahdmb V¶ma H$am. 

·· {d{dY ’$io Am{U ^mÁ¶m KoD$Z {dÚwV gob ~Z{dÊ¶mMm à¶ËZ H$am. VgoM {d{dY YmVyMo 
{dÚwV AJ« dmnam Vw‘Mm g§{já Ahdmb V¶ma H$am.

EH$ nmD$b nwT>o. 

Oar ~°Q>ar H$m¶© H$aV Zgbr Var Vr nyU©nUo "‘¥V' ZgVo. Ë¶m‘Ü¶o Amåbo Am{U 
{ego. H°$S>{‘¶‘, {ZHo$b qH$dm {bWr¶‘ gmaIo YmVy d BVa nXmW© AgVmV, 
Á¶m‘wio AmJ bmJy eH$Vo qH$dm n[agambm hmZrH$maH$ Agy eH$VmV. Oa AmnU 
¶mZm H$Mè¶m‘Ü¶o Q>mH$bo, Va ¶m ~°Q>ar‘Ü¶o dmnabo OmUmao ~aoM nXmW© ‘m¡ë¶dmZ 
AmhoV. Ë¶m§Mm nwZdm©na H$ê$Z nwÝhm dmnabo OmD$ eH$VmV. h„r {deof "B 
H$Mam' nwZdm©na gw{dYm Agboë¶m AZoH$ {R>H$mUr dmnaboë¶m ~°Q>ar§Mr {dëhodmQ> 
bmdVm ¶oVo. Oa Vwåhmbm ¶mMr ImÌr Zgob Va Vw‘À¶m {ejH$m§Zm {dMmam. 
~°Q>arMm nwZdm©na H$aUo ho J«h Am{U bmoH$mgmR>r CÎm‘ Amho.

H$m?
Ho$ìhm?

{H$Vr doimn¶ªV

Hw$R>o?
H$m Zmhr?AmVmn¶ªV AmnU Ho$boë¶m AÜ¶¶Zmda AmYm[aV H$m§hr àíZ 

V¶ma H$am.

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

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

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

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

.....................................................................................
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emoYm Am{U {dMma H$am

·· gm¶H$b ‘maVmZm gnmQ> O{‘Zrnojm MT>mdmda gm¶H$bMo nm¶S>b ‘mam¶bm 
H$R>rU H$m OmVo?

·· Amobga n¥ð>^mJmda ghO Kgabo OmVo H$m?

·· Ooìhm Pmonmim Ë¶mÀ¶m OmñVrV OmñV C§MrÀ¶m q~Xÿda OmVmo Am{U nwÝhm Imbr 
¶oVmo Voìhm Amåhmbm Va§Jë¶mgmaIo dmQ>Vo qH$dm hbHo$ dmQ>Vo H$m?

·· Vw‘À¶m àým§Mr MMm© H$am.

		
	 ? 

5Omoam§Mo AÝdofU (emoY)
(Exploring Forces. )

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



74
{Okmgy : AmR>drgmR>r {dkmZmMo nmR>çnwñVH$

Vmo {Xdg dmXir dmè¶mMm hmoVm. gmoZmbr Am{U am{JZr gm¶H$b Mmb{dÊ¶mgmR>r CËgwH$ hmoË¶m. 
Ë¶m§Mr CÝhmù¶mMr gwÅ>r AmVmM gwé Pmbr hmoVr Am{U Ë¶m§Zm Amnë¶m Jm§dm g^modVmbrMo gw§Xa 
Ñî¶ nmhm¶Mo hmoVo. Amnë¶m gm¶H$bÀ¶m Q>m¶a‘Ü¶o hdm ^aë¶mZ§Va Ë¶m {ZKmë¶m. Jm§dmVyZ gm¶H$b 
Mmb{dVmZm dmam doJmZo Ë¶m§À¶m A§JmdéZ OmV hmoVm. Aaoao Zmhr! dmam ‘bm OmoamZo T>H$bV Amho 
Ago am{JZr åhUmbr. gmoZmbrZo hgV CÎma {Xbo. ""AmnU dmè¶mÀ¶m {déÜX {XeoZo gm¶H$b Mmb{dV 
AmhmoV. ObX JVrZo OmÊ¶mgmR>r Amnë¶mbm gm¶H$bMo nm¶S>b OmoamZo ‘mamdo bmJVrb.''

Ë¶m gm¶H$br MmbdV EH$m S>m|JamÀ¶m ‘mÏ¶mda EH$ bm§~ añVm MTy>Z Joë¶m. añË¶mMm H$mhr ̂ mJ 
IS>~S>rV hmoVm VoWo Ë¶m§Zm gm¶H$b Mmb{dUo WmoS>o H$R>rU Jobo Va H$m§hr ^mJ JwiJwirV hmoVm. Ooìhm 
Ë¶m S>m|JamÀ¶m ‘mÏ¶mda nmohmoMë¶m Am{U Ñî¶mMm AmZ§X bwQ>bm, Voìhm Ë¶mZm JS>JS>mQ>mMm AmdmO 
Ambm Am{U H$m§hr A§Vamda drO M‘H$VmZm {Xgbr Var nU Vo AË¶§V gw§Xa dmQ>bo, Ë¶mZr bJoM naV 
OmÊ¶mMm {ZU©¶ KoVbm naV ¶oV AgVmZm Ë¶m§Zm añË¶mda ‘|T>çmMm H$in OdiyZ OmVmZm {Xgbm 
Ë¶m§Zr Amnë¶m gm¶H$brÀ¶m K§Q>m dmO{dë¶m Am{U {Xem ~XbÊ¶mgmR>r h±S>b {’$a{dbo.

Vo S>m|JamÀ¶m CVmamdéZ Imbr ¶oV AgVmZm Ë¶m§Zm OmUdbo H$s Ë¶m§À¶m gm¶H$br noS>qbJ Z 
H$aVmM Iwn doJmZo Imbr OmV AmhoV! gmoZmbr åhUmbr. ho IwnM amo‘m§MH$ Amho! Ag dmQ>V¶ H$s 
H$mhrVar Amnë¶mbm Imbr IoMV Amho, ho H$m¶ Agy eH$Vo ? 

5.1 ~b åhUOo H$m¶? (What is a force)

Mbm Va T>H$bÊ¶mMm Am{U AmoT>Ê¶mMm AZw^d KoÊ¶mMm à¶ËZ H$é¶m.

H¥$Vr: 5.1. Mbm emoYy¶m.

·· EH$ ‘moR>r nwÇ>¶mMr noQ>r ¿¶m.

·· Vwåhmbm eŠ¶ {VVŠ¶m doJdoJù¶m àH$mao noQ>r hb{dÊ¶mMm à¶ËZ H$am.

AmH¥$Vr 5.1 doJdoJù¶m àH$mao noQ>r gaH${dUo (a) T>H$bUo (b) AmoT>Uo 
(c) CMbUo (daVr AmoT>Uo) Am{U KoD$Z OmUo.

(a) (b) (c)

AmH¥$Vr 5.1 ‘Ü¶o XmI{dbobo gmoSy>Z BVa H$moUË¶mhr àH$mao noQ>r AmnU hbdy eH$Vmo, H$s noQ>r 
hb{dÊ¶mgmR>r Vwåhr dmnaboë¶m gd© nÜXVr‘Ü¶o Vwåhmbm Vr noQ>r AmoT>br qH$dm T>H$bbr nm{hOo. 
gm‘mÝ¶nUo EImÚm dñVyda {Xbobm Y¸$m qH$dm AmoT>Uo ¶mbm "~b' Ago åhUVmV.
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5.2. Á¶m dñVyda ~b bmdbo OmVo Ë¶mda Vo H$m¶ H$é eH$Vo?

Amnë¶m X¡Z§{XZ ì¶dhmamV Zoh‘r AmnU T>H$bUo qH$dm AmoT>Uo ¶m§Mm AZw^d KoVmo H$m§hr doiobm 
ho ZH$iVnUo hmoVo Aem H$m§hr AZw^dm§Mo ñ‘aU H$ê$Z Ë¶m§Mo {dícofU H$é¶m.

H¥$Vr 5.2. Mbm Va {dícofU H$ê$¶m.

·· n[apñWVrMm {dMma H$am OoWo (T>H$bUo qH$dm AmoT>Uo) ~bmMm dmna Ho$bm OmVmo Am{U hr ¶mXr 
Vº$m 5.1 ‘Ü¶o ^am.

·· àË¶oH$ n[apñWVrMo {dícofU H$am Am{U ¶m ~bmMm n[aUm‘ Vº$m 5.1 ‘Ü¶o {bhm. 

A. g. {H«$¶m T>H$bUo / AmoT>Uo n[aUm‘

1. Vw‘Mm {‘Ì Vw‘Mr MmbVr 
gm¶H$b Wm§~{dÊ¶mgmR>r 
nmR>r‘mJyZ AmoTyZ Yabr 
Amho.

AmoT>Uo Wm§~{dUo qH$dm gm¶H$brMm 
doJ H$‘r H$aUo.

2. hmbMmbrV M|Sy>bm ~°Q>Zo 
‘maUo

T>H$bUo hmbMmbrV M|Sy>Mr {Xem 
~XbUo.

3. ’w$Jboë¶m ’w$½¶mda Xm~ 
XoUo

T>H$bUo ’w$½¶mMm AmH$ma ~XbVmo.

………………… ………………… …………………

Vº$m 5.1: Vw‘À¶mgmR>r AmYrM n[apñWVr Am{U n[aUm‘m§Mr ¶mXr {Xbr Amho.

¶m CXmhaUmdê$Z Vwåhr H$moUVm {ZîH$f© H$mT>mb ? EImÚm hmbMmbrV dñVyda ~b bmdbo AgVm 
Vr Wm§~Vo H$m? {VMr JVr qH$dm {Xem qH$dm doJ qH$dm dñVyMm AmH$ma ~XbVmo H$m?

AmH¥$Vr 5.2 dñVyda ~b bmdUo
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Amnë¶mbm X¡Z§{XZ OrdZm‘Ü¶o Aem AZoH$ n[apñWVtZm gm‘moao Omdo bmJVo, Á¶m‘Ü¶o ~bmMm 
dmna hmoVmo. CXmhaUmW©, S´>m°ìha CKS>Uo, a~amda VmU XoUo, joÌajH$mZo M|Sy> AS>{dUo, ’w$Q>~m°bbm bmW 
‘maUo, MmbUmè¶m gm¶H$brbm ~«oH$ bmdyZ Wm§~{dUo, MnmVr bmQ>Uo, Am°Q>mo[ajm (H$ma) Mo ñQ>oA[a¨J 
{’$a{dUo, dñVyda ~b bmdbo AgVm H$moUVm n[aUm‘ hmoVmo.

EImÚm dñVyda ~b bmdbo AgVm...

* pñWa pñWVrVrb dñVy‘Ü¶o hmbMmb hmoVo

* hmbMmbrV dñVy§À¶m doJm‘Ü¶o ~Xb hmoVmo.

* hmbMmbrV dñVy§Mr {Xem ~XbVo.

* dñVy§À¶m AmH$mam‘Ü¶o ~Xb AmUbo OmVmV.

* ¶mn¡H$s H$m§hr qH$dm gdm©da n[aUm‘ KSy>Z ¶oVmo.

¶mMm AW© Agm hmoVmo H$s Á¶m-
Á¶m doir doJ qH$dm {Xem qH$dm 
AmH$ma ~XbVmo Ë¶mdoir Ë¶m 
dñVyda ~b H$m¶© H$aVo?

hmo¶. ¶mn¡H$s H$mhrhr 
~bm{edm¶ KSy> eH$V Zmhr

EH$ nmD$b nwT>o - (Step further)

EImXr dñVy pñWa pñWVrV Amho Ago g‘Om. ¶mMm AW© Agm g‘Om¶Mm H$s, Ë¶mda 
H$moUVohr ~b H$m¶© H$aV Zmhr åhUOoM dñVyda H$m¶© H$aUmao ~bM EH$‘oH$mbm 
g§VwbrV H$aVo. g§VwbrV ~bm{df¶r Vwåhr nwT>rb loUrV (B¶ÎmoV) {eH$Uma AmhmV.

5.3 ~b ho XmoZ qH$dm A{YH$ dñVy‘Yrb Am§Va{H«$¶o‘wio AmhoV H$m ?

Ooìhm Vwåhr Q>o~b T>H$bVm V|ìhm Vw‘Mm hmV EH$m dñVwà‘mUo Xþgè¶m dñVyda åhUOoM Q>o~bmda 
~b bmdVmo. ¶oWo AmnU Ago åhUVmo H$s Vw‘Mm hmV Am{U Q>o~b ¶m XmoZ dñVy‘Ü¶oo EH$‘oH$mda 
Am§Va{H«$¶m hmoVmV.

V³Vm 5.1 ‘Ü¶o ¶mXr Ho$boë¶m gd© {H«$¶m§Mm {dMma H$am. àË¶oH$ {H«$¶o‘Ü¶o {H$Vr dñVy§Mm g‘mdoe 
Amho? Vw‘À¶m bjmV Ambo H$m Ooìhm XmoZ dñVy H$moUË¶m Zm H$moUË¶m àH$mao nañna Am§Va{H«$¶m H$aVmV 
Vo§ìhmM ~bmMr {Z{‘©Vr hmoVo? ¶m CXmhaUmdê$Z AmnU Agm {ZîH$f© H$mTy> H$s àË¶jmV ~b {Z‘m©U 
hmoÊ¶mgmR>r {H$‘mZ XmoZ dñVy§Mr Am§Va {H«$¶m hmoUo Amdí¶H$ Amho.

EImÚm dñVyMm Xþgè¶m dñVyer Agboë¶m Am§Va{H«$¶o‘wio dñVy AmoT>br qH$dm T>H$bbr OmVo Ë¶mbm 
~b Ago åhUVmV. ~bmMo SI EH$H$ Ý¶yQ>Z ('N' Zo {b{hVmV) Am{U Ë¶mMo {MÝh N ho Amho.

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



Omoam§Mo AÝdofU (emoY) 77

EH$ nmD$b nwT>o - (A step further)

Ooìhm Vwåhr Vw‘À¶m hmVmZo Q>o~b T>H$bVm Voìhm Vw‘À¶m hmVmda Vwåhmbm 
~b Agë¶mMo OmUdbo H$m? Á¶m jUr Vwåhr T>H$bUo Wm§~{dVm Ë¶mM jUr 
Vw‘À¶m hmVmdarb ~b Zmhrgo hmoVo Á¶m-Á¶mdoir XmoZ dñVy‘Ü¶o Am§Va{H«$¶m 
hmoVo Voìhm àË¶oH$ dñVyda Xþgè¶m dñVy‘wio ~bmMm AZw^d ¶oVmo. Á¶mdoir 
Am§Va {H«$¶m Wm§~VmV Ë¶mdoir Ë¶m XmoZ dñVyZm ~bmMm AZw^d hmoV Zmhr.

5.4 {d{dY àH$maMo ~bmMo àH$ma H$moUVo AmhoV.

5.4.1 g§nH$s©¶ ~b (Contact force)
~hþVoH$ doir, Amnë¶mbm AmT>iVo H$s Ooìhm AmnU EImÚm dñVyda ~b bmdVmo, Ë¶mdoir Amnbo 

eara Am{U Vr dñVy ¶m‘Ü¶o ^m¡{VH$ (em[aarH$) g§nH©$ Amdí¶H$ AgVmo hm g§nH©$ àË¶jnUo Agy 
eH$Vmo, Ogm H$s Amnbo hmV qH$dm BVa earamMo ^mJ qH$dm AàË¶j Ogo H$s H$mR>r qH$dm Xmoar 
dmnê$Z, Aem àH$maÀ¶m ~bm§Zm, Oo Ho$di dñVw‘Ü¶o ^m¡{VH$ (em[aarH$) g§nH©$ AgVmZmM H$m¶© 
H$aVmV Ë¶m§Zm "g§nH$s©¶ ~b' åhUVmV.

ñZm¶y ~b (Muscular force)
g§nH$u¶ ~bmMo CXmhaU åhUOo ñZm¶y ~b. Ooìhm AmnU MmbUo, YmdUo CMbUo, T>H$bUo, CS>r 

‘maUo qH$dm VmUUo ¶mgma»¶m H$moUË¶mhr e{aarH$ {H«$¶m H$aVmo Voìhm Amnë¶m e[aamVrb ñZm¶y§À¶m 
{H«$¶o‘wio ~b {Z‘m©U hmoVo ñZm¶y§À¶m {H«$¶o‘wio {Z‘m©U hmoUmè¶m ~bmbm "ñZm¶y ~b' åhUVmV. H$moUVrhr 
H¥$Vr H$aV AgVmZm ñZm¶w AmHw§$MZ nmdVmV Am{U VmUbo OmVmV. (bm§~ hmoVmV) Ë¶mdoir ñZm¶y 
~b {Z‘m©U hmoVo.

àmUr, njr, ‘mgo Am{U {H$Q>H$ hmbMmbrgmR>r Am{U OJÊ¶mgmR>r ñZm¶y ~bmMm dmna H$aVmV.

AmH¥$Vr 5.3 gOrdm§‘Ü¶o ñZm¶y ~bmMm dmna
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‘mZdmZr ~è¶mM H$mimn¶ªV H$m§hr àmÊ¶m§À¶m ñZm¶y ~bmMm Cn¶moJ ~arM H$m‘o H$aÊ¶mgmR>r Ho$bm.

AmH¥$Vr 5.4 ‘mZdr H$m‘m‘Ü¶o àmÊ¶m§À¶m ñZm¶y ~bmMm dmna 

H$Yr EoH$bm§V H$m... (Ever heard of)

Amnë¶m AZoH$ earamVrb {H«$¶m‘Ü¶o ñZm¶y ~b ‘hËdmMr ̂ y{‘H$m ~Om{dVmV. ho ~b 
Amåhmbm AÞ MKiÊ¶mg (MmdÊ¶mg) Am{U nMZ à{H«$¶o Xaå¶mZ AÞZ{bHo$‘YyZ 
AÞ nwT>o T>H$bÊ¶mg ‘XV H$aVo, Amnë¶m öX¶mÀ¶m ñZm¶y§Mo àgaU Am{U AmHw§$MZ 
H$ê$Z Amnë¶m earamV aº$m{^gaUmg ‘XV H$aVo hr à{H«$¶m OJÊ¶mgmR>r Amdí¶H$ 
Amho.

Kf©U (Friction)

 gnmQ> O{‘Zrda Ka§JiV OmUmam M|Sy> H$m§hr 
H$mimZ§Va ñdV…M Wm§~Vmo. Oa gnmQ> añË¶mda AmnU 
gm¶H$brMo n°S>b ‘maUo Wm§~{dbo Va {VMm doJ H$‘r hmoVmo 
Am{U Vr Wm§~Vo. JwiJwirV añË¶mnojm IS>~S>rV añË¶mda Vr bdH$a Wm§~Vo. Ago AZoH$ 
AZŵ d Vwåhmbm Ambo AgVrb Aem n[apñWVrV dñVy§À¶m doJm‘Ü¶o ~Xb H$em‘wio hmoVmo? 
¶mnydu AmnU Aä¶mg Ho$bm Amho H$s dñVy§Mm doJ ~XbÊ¶mgmR>r ~bmMr JaO AgVo. 
Var gwÜXm ¶m gd© n[apñWVr‘Ü¶o H$moUVohr ~b H$m¶© H$aV Agë¶mMo {XgyZ ¶oV Zmhr, Varhr Ë¶m§Mm 
doJ hiyhiy H$‘r hmoVmo Am{U Z§Va Wm§~VmV. IamoIaM H$moUVo Var ~b ¶mda H$m¶© H$aV Agë¶mMr 
eŠ¶Vm Amho H$m? Vo ~b H$moUVo Amho ?

H¥$Vr 5.3. Mbm Va emoY KoD$¶m. (Let us investigate)

·· gnmQ> Vi Agbobr EH$ dñVy ¿¶m. (Ogm H$s [aH$m‘r OodUmMm S>ã~m/^y{‘Vr noQ>r/dhr) 
Am{U Vr Q>o~bmda qH$dm O{‘Zrda R>odm.

·· hiwdmanUo T>H$byZ {ZarjU H$am H$mhr A§Va Joë¶mZ§Va Vo Wm§~Vo H$m? Ë¶mÀ¶mda H$moUVo ~b 
H$m¶© H$aVo H$s Á¶m‘wio Vo pñWa hmoVo?

¶oWo AmUIr H$moUVo 
g§nH$s©¶ ~b Amho H$m?
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·· AmVm dñVybm {déÜX {XeoZo T>H$byZ nwÝhm H$ê$Z nhm H$mhr A§Va àdmg Ho$ë¶mZ§Va Vr nwÝhm 
Wm§~Vo H$m ?

T>H$bë¶mZ§Va dñVy EH$m {d{eï> A§Vamn¶ªV OmD$Z Wm§~VmV. ho 
gaH$Umè¶m dñVyMm n¥ð>^mJ Am{U g§nH$m©V Agbobo Q>o~b qH$dm 
O{‘Zrda H$m¶© H$aUmè¶m ~bm‘wio AgVo. ho ~b Ë¶m dñVy da 
JVrÀ¶m {déÜX {XeoZo H$m¶© H$aV Agbo nm{hOo. ¶mM ~bm‘wio 
dñVy Wm§~VmV.

Ooìhm EImXr dñVy Xþgè¶m n¥ð>^mJmdê$Z hmbMmb H$aVo 
qH$dm hmbMmb H$aÊ¶mMm à¶ËZ H$aVo Voìhm Oo ~b H$m¶©aV AgVo 
Ë¶mbm "Kf©U ~b' qH$dm ’$º$ "Kf©U' Ago åhUVmV, Kf©U ho 
Zoh‘rM Or dñVy hmbMmb H$aVo qH$dm hmbMmb H$aÊ¶mMm à¶ËZ 

H$aVo Ë¶mÀ¶m {déÜX {XeoZo H$m¶© H$aVo. Kf©U ~b ho g§nH©$ ~b gwÜXm Amho H$maU Vo XmoZ n¥ð>^mJm§À¶m 
g§nH$m©‘Ü¶o CX^dVo.

g§nH$m©V Agboë¶m XmoZ n¥ð>^mJm§À¶m A{Z¶{‘VnUm‘wio Kf©U CX^dVo. JwiJwirV {XgUmè¶m 
n¥ð>^mJm‘Ü¶o gwÜXm ‘moR>çm à‘mUmV gwú‘ A{Z¶{‘VVm AgVmV. (AmH¥$Vr 5.6) Ooìhm g§nH$m©V R>odbo 
OmVo, Voìhm Ë¶m XmoZ n¥ð>^mJmVrb A{Z¶{‘VVo‘wio EH$‘oH$m§Zm {MH$Q>VmV Am{U EH$m n¥ð>^mJmbm 
Xþgè¶m n¥ð>^mJmda hmbMmb H$aUmè¶m à¶ËZm§Zm {damoY H$aVmV.

AmH¥$Vr 5.6. A{Z¶{‘VVo‘wio XmoZ n¥ð>>^mJm‘Yrb Kf©U 

¶mMm AW© Agm hmoVmo H$s Oa 
IS>~S>rV n¥ð>^mJ AgVrb 
Va Kf©U ~b OmñV Agob?

H¥$Vr: 5.4 Mbm Va emoY KoD$¶m (Let us explore)

·· 5.3 ‘Yrb H¥$Vr nwÝhm H$am. na§Vw ¶mdoir VrM dñVy doJdoJù¶m n¥ð>^mJmda R>odm Ogo H$s H$mM, 
bmHy$S>, {ga°{‘H$ Q>mB©b Am{U dmiy.

·· 5.3 ‘Yrb H¥$Vrà‘mUoM gmaIoM A§Va AmH«${‘ë¶mZ§Va Vr dñVy Wm§~Vo H$m?

·· dñVy gd© n¥ð>^mJmda g‘mZ A§Vamda OmD$Z Wm§~Vo H$m?

doJdoJù¶m n¥ð>^mJmgmR>r dñVy doJdoJio A§Va AmH«${‘ë¶mZ§Va Wm§~Vo åhUyZ AmnU Ago åhUy 
eH$Vmo H$s Kf©U ~b g§nH$m©V Agboë¶m n¥ð>^mJm§À¶m ñdê$nmda Adb§~yZ AgVo. IS>~S>rV n¥ð>^mJmda 
Kf©U OmñV AgVo.

AmH¥$Vr 5.5. XmoZ n¥ð>^mJm ‘Ü¶o Kf©U hmoVo 
Am{U Vo dñVwÀ¶m JVrbm {damoÜX H$aVo.
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EH$ nmD$b nwT>o (A step further)

dñVy KZ n¥ð>^mJmda hmbMmb H$arV AgVmZmM Kf©U ~b H$m¶© H$aVo H$m? Ðd 
Am{U dm¶y ‘YyZ dñVy§Mr hmbMmb hmoV Agob Va H$m¶? hdm, nmUr, BVa Ðd ‘YyZ 
gwÜXm hmbMmb hmoV AgVmZm Kf©U ~b bmdbo OmVo åhUyZM {d‘mZo, OhmO, Zm¡H$m 
qH$dm A{V doJmÀ¶m aoëdo ¶mgma»¶m dñVy Ë¶m§À¶m g^modVmbrÀ¶m hdm qH$dm nmÊ¶m‘wio 
hmoUmao Kf©U ~b H$‘r H$aÊ¶mgmR>r {d{eï> AmH$mamgh {S>PmB©Z Ho$ë¶m OmVmV.

Xþgè¶m dñVyda ~b bmdÊ¶mgmR>r 
EH$ dñVy Xÿgè¶m dñVyÀ¶m 
g§nH$m©V AgUo JaOoMo Amho H$m?

5.4.2 g§nH$m©V Zgbobr (g§nH©$a{hV ~bo) (Non-contact forces)

Oar dñVw g§nH$m©V ZgVrb VargwÜXm H$m§hr ~bm§Mm n[aUm‘ AZw^dm¶bm {‘iVmo. ¶m ~bm§Zm 
"g§nH©$a{hV ~b' Ago åhUVmV. Mbm Va g§nH©$ a{hV ~bmZm OmUyZ KoD$¶m.

Mw§~H$s¶ ~b (Magnetic force) 

Vwåhmbm AmR>dV H$m {OkmgynUm ¶m 6 dr nwñVH$m‘Yrb "Mw§~H$mMo emoY' ¶m nmR>mVrb Mw§~H$m{df¶rMm 
Aä¶mg? Amåhr Aä¶mgbo Amho H$s Mw§~H$s¶ nXmWm©Zr ~Zboë¶m dñVy§Zm Mw§~H$ AmH$f©yU KoVo. Ooìhm XmoZ 
Mw§~H$ EH$‘oH$m§Odi AmUbo OmVmV, Ogo H$s (CÎma-CÎma Am{U X{jU-X{jU) Vo EH$‘oH$m§nmgyZ Xÿa 
OmVmV Va doJdoJio Y«wd Ogo H$s (CÎma-X{jU) Vo EH$‘oH$mH$S>o AmH${f©bo OmVmV. ¶m nwñVH$m‘Yrb 
AmYrÀ¶m nmR>m‘Ü¶o {dÚwV Mw§~H$ Oo Mw§~H$mà‘mUo H$m¶© H$aVo ¶mMm Aä¶mg Ho$bobm Amho. dñVy‘Yrb 
AmH$f©U Am{U AngaU ho XoIrb T>H$bUo Am{U AmoT>Uo åhUOoM EH$ ~b Amho. Vwåhmbm AmR>dV¶ 
H$m H$s EH$ Mw§~H$ Xþgè¶m Mw§~H$mda qH$dm Mw§~H$s¶ nXmWm©da g§nH$m©V Z ¶oVm Ë¶mda ~b bmXÿ eH$Vo.

H¥$Vr 5.5. Mbm narjm KoD$¶m. (Let us testim)

·· XmoZ [a¨J Mw§~H$ Am{U EH$ bmH$S>r H$mR>r ¿¶m.
·· bmH$S>r Q>o~bmda bmH$S>r H$mR>r C^r R>odyZ Ë¶m H$mR>r‘Ü¶o [a¨J Mw§~H$ Kmbm (AmH¥$Vr 5.7) 
·· AmVm Ë¶mÀ¶mda Xþgam [a¨J Mw§~H$ Agm Kmbm H$s XmoÝhr Mw§~H$mMo g‘mZ Y«wd EH$‘oH$mg‘moa ¶oVrb 

Xþgam Mw§~H$ n{hë¶m Mw§~H$mÀ¶m da Va§JV amhVmo H$m? 
Xþgam Mw§~H$ gmdH$menUo Imbr T>H$bÊ¶mMm à¶ËZ H$am Vwåhmbm Ë¶mda H$mhr ~b OmUdVo H$m?
AmVm XmoÝhr Mw§~H$mMo Y«wd CbQ> H$am. AmVm Xþgam Mw§~H$ gwÜXm Va§JV amhVmo H$m ?
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Amnë¶mbm Ago AmT>iyZ ¶oVo H$s EH$ Mw§~H$ Xþgè¶m Mw§~H$mÀ¶m g§nH$m©V ¶oV 

AmH¥$Vr 5.7 XmoZ [a¨J  
Mw§~H$m‘Yrb ~b

Zgbm Var Ë¶mda ~b bmdy eH$Vmo.

EH$m Mw§~H$mZo Xþgè¶m Mw§~H$mda qH$dm Mw§~H$s¶ nXmWm©da ~b bmdbo Agob 
Va Ë¶mbm "Mw§~H$s¶ ~b' Ago åhUVmV. Mw§~H$ g§nH$m©‘Ü¶o Z ¶oVm Xÿa A§Vamdê$Z 
~b bmdVmV åhUyZ Ë¶mbm "g§nH©$a{hV ~b' Ago åhUVmV Xya A§Vamdê$Z H$m‘ 
H$aUmar Aer AmUIr H$mhr ~b AmhoV H$m ?

BboŠQ´>moñQ>°Q>rH$ ({dÚwV pñWa) ~b

H¥$Vr 5.6 Mbm à¶moJ H$é¶m.

·· EH$ ßb°ñQ>rH$ nÅ>r qH$dm ßb°ñQ>rH$ n|T>m, (strow) nm°brWrZMm 

AmH¥$Vr 5.8 H$mJXmÀ¶m bhmZ VwH$S>çmZm 
AmH${f©V H$aUmar ^marV ßb°pñQ>H$ nÅ>r 

EH$ VwH$S>m Am{U EH$ bhmZ H$mJXmMm VwH$S>m ¿¶m.

·· ßb°ñQ>rH$  nÅ>r / n|T>m OmoamZo nm°brWrZda Kmgm.

·· Kmgboë¶m ^mJmbm hmVmZo qH$dm YmVyÀ¶m dñVyZo ñne© 
H$ê$ ZH$m.

·· AmVm Q>o~bmda R>odboë¶m H$mJXmÀ¶m VwH$S>çmOdi AmUm. 
H$miOr ¿¶m H$s H$mJXmÀ¶m VwH$S>çmbm ñne© hmoUma Zmhr.
(AmH¥$Vr 5.8) Vwåhmbm H$m§hr AmíM¶©H$maH$ Ago OmUdbo H$m?

Ooìhm H$mJXmMo VwH$S>o ßb°pñQ>H$ nÅ>r/n|T>çmOdi AmUbo AmVmV Voìhm Vo AmoT>bo OmVmV Am{U 
Ë¶mbm {MH$Qy>Z amhVmV ho Ago H$m KS>Vo ?

Ooìhm H$m§hr nXmWm©nmgyZ ~Zboë¶m XmoZ dñVy EH$‘oH$m§da Kmgë¶m OmVmV Voìhm Ë¶m§À¶m n¥ð>^mJmda 
{dÚwV ^ma V¶ma hmoVmo. ¶m ^mambm pñWa ^ma åhUVmV H$maU Vmo ñdV…hÿZ hmbMmb H$é eH$V 
Zmhr. Á¶m dñVybm pñWa ^ma {‘iVmo Ë¶m dñVyZm "^marV dñVy' Ago åhUVmV. ^marV Ho$boë¶m dñVy 
AmH${f©V hmoVmV, åhUOoM H$mJXmÀ¶m bhmZ VwH$S>¶mnmgyZ ~Zboë¶m ^maa{hV dñVyda ~b bmXVmV 
Ooìhm ¶m dñVy g§nH$m©V ZgVmV Var gwÜXm ho ~b H$m¶© H$aVo. 

doJdoJù¶m nXmWm©nmgyZ ~Z{dboë¶m dñVy§Mr AmUIr EH$ H¥$Vr H$ê$¶m.
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H¥$Vr 5.7 Mbm à¶moJ H$ê$¶m. (Let us Experiment)

·· XmoZ ’w$Jo, EH$ bm§~ YmJm EH$ bmoH$arMo H$mnS> ¿¶m.

·· XmoZ ’w$Jo ’w$Jdm Am{U AmH¥$Vr 5.9(a) ‘Ü¶o Xe©{dë¶mà‘mUo 
XmoZ ’w$Jo EH$‘oH$mbm ñne© H$aUma ZmhrV Ago bQ>H$dm.

·· XmoÝhr ’w$½¶mZm bmoH$arÀ¶m H$nS>çmZo Kmgm Am{U gmoSy>Z 
¿¶m. H$miOr ¿¶m Ë¶m ’w$½¶m§Zm Amnë¶m ~moQ>m§Mm ñne© 
hmoUma Zmhr. Vwåhmbm H$m¶ {XgyZ Ambo. 

·· Amnë¶mbm AmT>iVo H$s ’w$Jo EH$‘oH$m§nmgyZ Xÿa OmVmV 
Ogo H$s Vo EH$‘oH$mnmgyZ Xÿa hmoVmV (AmH¥$Vr 5.9(b))

AmVm ’w$½¶mda KmgÊ¶mgmR>r dmnabobo bmoH$arMo H$mnS> 
EH$m Kmgboë¶m ’w$½¶mOdi AmUm H$m¶ KS>Vo?

Vo EH$‘oH$mOdi Aem [aVrZo gaH$VmV H$s, Vo EH$‘oH$mbm AmH${f©V AmhoV. ¶m {ZarjUmdéZ 
AmnU H$moUVm {ZîH$f© H$mT>Vmo.

Vwåhmbm Ago AmT>iyZ Ambo H$s XmoZ g‘mZ[aË¶m 
^marV Ho$bobo ’w$Jo EH$‘oH$m§nmgyZ Xÿa OmVmV Va ̂ marV ’w$Jm Am{U 
bmoH$arMo H$mnS> (Á¶mda ’w$Jm Kmgbobm hmoVm) Vo EH$‘oH$m §Zm 
AmH${f©V hmoVmV. ¶mdê$Z Ago gw{MV hmoVo H$s ’ w $ ½¶mdarb 
^ma hm bmoH$arÀ¶m H$nS>çmdarb ^mamnojm doJù¶m àH$maMm Amho H$m?

’w$Jo EH$mM àH$mao ̂ marV Ho$bobo AmhoV Ë¶m‘wio AmnU åhUy eH$Vmo H$s Ë¶mZr g‘mZ ̂ ma {‘i{dbm 
Amho. g‘mZ[aË¶m ^marV Pmbobo ’w$Jo EH$‘oH$m§nmgyZ Xÿa OmVmV. AmnU Agm {ZîH$f© H$mTy> H$s g‘mZ 
^ma EH$‘oH$m§nmgyZ Xÿa OmVmV. XmoÝhr dñVy ¶m Kmgë¶m OmUmè¶m Kmgbobr Am{U Kmgbr OmUmar ̂ marV 
hmoVmV. na§Vw Ë¶mZm {déÜX àH$maMo ^ma {‘iVmV Ë¶m§Mo AmH$f©U Xe©{dVo. {déÜX àH$maMo (Ag‘mZ) 
^ma EH$‘oH$mbm AmH${f©V H$aVmV. XmoZ àH$maMo pñWa ^ma åhUOo "YZ' Am{U "F$U' ho AmhoV.

EH$m ^marV Ho$boë¶m dñVyZo Xþgè¶m ^m[aV Ho$boë¶m dñVyda qH$dm ^m[aV Z Ho$boë¶m dñVyda 
bmdboë¶m ~bmbm BboŠQ´>moñQ>°Q>rH$ ({dÚwVpñWa) ~b Ago åhUVmV. ho EH$ g§nH©$a{hV ~b Amho.

EH$ nmD$b nwT>o  - (A step further)

Ooìhm ^mam§Mr hmbMmb hmoVo Voìhm Vo {dÚwV ‘§S>im‘Ü¶o {dÚwV àdmh V¶ma 
H$aVmV. Vmo hmM àdmh Amho Omo ~ë~ ({Xn) noQ>{dVmo qH$dm CîUVoMm n[aUm‘ 
qH$dm Mw§~H$s¶ n[aUm‘ {Z‘m©U H$aVmo.

AmH¥$Vr 5.9 (a) XmoZ ^maa{hV ^wJo 
(b) XmoZ ^marV ’w$Jo EH$‘oH$mnmgyZ Xÿa OmUmao 

(a)

(b)

¶mMm AW© Agm hmoVmo H$s 
VoWo XmoZ àH$maMo {dÚwV ^ma 

AmhoV H$m? ?
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JwéËdmH$f©Ur¶ ~b (Gravitational force)

H¥$Vr 5.8 Mbm {Z[ajU H$é¶m. (Let us observe)

·· EH$ M|Sy> ¿¶m Am{U Vmo b§~énmV da ’o$H$m. Vmo Imbr ¶oVmo H$m?
·· AmVm nwÝhm EH$Xm M|Sy> da ’o$H$m, na§Vw ¶mdoir AJXr OmoamZo. VarnU Vmo naV ¶oD$Z O{‘Zrda 

Imbr nS>Vmo H$m?
Vw‘À¶m g^modVmbÀ¶m doJdoJù¶m n[apñWVr{df¶r {dMma H$am. H$moUË¶mhr {XeoZo H$moUVrhr dñVy 

da ’o$H$br Va eodQ>r Vr Imbr nS>bo qH$dm Vr naVo O{‘Zrda qH$dm n¥ð>^mJmda ¶oVo.

AmH¥$Vr 5.10 H$mhr dñVw n¥ÏdrH$S>o ¶oD$Z nS>VmV

VoWo H$moUVohr ~b Amho H$m 
Oo Ë¶m§À¶mda H$m¶© H$aVo? 

ho ~b H$em‘wio à¶wº$ hmoVo.

gd© dñVy n¥Ïdrda ¶oD$Z 
H$m nS>VmV ?

Á¶mAWu gd© dñVw n¥ÏdrH$S>o ¶oD$Z nS>VmV, ¶mMm AW© n¥Ïdr Ë¶mZm AmH$f©yU qH$dm AmoTy>Z KoVo. 
n¥Ïdr Á¶m ~bmZo gdm©Zm (dñVy§Zm) ñdV…H$S>o AmH$f©yZ KoVo Ë¶mbm JwéËdmH$f©Ur¶ ~b Ago åhUVmV. 
n¥ÏdrZo à¶wº$ Ho$boë¶m Jwê$ËdmH$f©Ur¶ ~bmbm JwéËdmH$f©U ~b qH$dm ’$º$ JwéËdmH$f©U åhUVmV.

Á¶mAWu JwéËdmH$f©U ~b ho AmH${f©V hmoUmè¶m dñVwer g§nH©$ Z H$aVm H$m¶© H$aV Agë¶m‘wio 
Vo EH$ g§nH©$a{hV ~b Amho. JwéËdmH$f©U ~b ho Zoh‘rM EH$ AmH$f©UmMo ~b Amho, Oo Mw§~H$s¶ ~b 
qH$dm BboŠQ´>moñQ°{Q>H$ ~bmnojm doJio Oo AmH$f©UmMo qH$dm AngaUmMo Agy eH$Vo.

Vw‘À¶m bjmV Ambo Agob H$s, Ooìhm EImXr dñVy C§Mrdê$Z Imbr Q>mH$br OmVo Voìhm Vr 
O{‘Zrbm ñne© H$aÊ¶mnydu gai Cä¶m ‘mJm©Zo Imbr ¶oVo.(AmH¥$Vr 5.11(a)) Ooìhm EImXr dñVw Cä¶m 
‘mJm©Zo da ’o$H$br OmVo, Voìhm Vr dñVy gai da OmVo, ‘§XmdVo daÀ¶m ~mOybm jUmgmR>r Wm§~Vo Am{U 
Z§Va gai Cä¶m ‘mJm©Zo Imbr OmVo (AmH¥$Vr 5.11(b)).
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(a) (b)

AmH¥$Vr 5.11(a) C§MrdéZ dñVy Imbr Q>mH$Uo (b) dñVy Cä¶m {XeoZo da ’o$H$Uo.

n¥Ïdr àË¶oH$ dñVybm 
g‘mZ ~bmZo IoMVo 

H$m?

dñVy da OmV AgVmZm Ë¶m§Mm doJ H$‘r hmoV OmVmo. 
Omon¶ªV Vr dñVy Wm§~V Zmhr Vmo n¶ªV, Z§Va Ë¶m§Mr 
{Xem ~XbVo Am{U Imbr ¶oV AgVmZm Ë¶m§Mm doJ 
dmT>V OmVmo. AmnU åhUVmo H$s JwéËdmH$f©U ~bmÀ¶m 
à^mdmImbr Ooìhm dñVy Cä¶m {XeoZo OmVo Voìhm Vr 
Cä¶m JVr‘Ü¶o AgVo.

5.5 dOZ Am{U Ë¶mMo ‘mn  (Weight and its measurement)

n¥Ïdr Á¶m ~bmZo EImÚm dñVybm ñdV… H$S>o IoMVo Ë¶mbm Ë¶m dñVyMo dOZ åhUVmV. dOZ ho 
n¥ÏdrH$S>o EImXr dñVy {H$Vr OmoamZo IoMbr OmVo Vo ‘moOVo. dOZ ho EH$ ~b Agë¶m‘wio Vo ~bmÀ¶m 
EH$H$mZo ‘moObo OmVo, åhUyZ dOZmMo SI nÜXVrVrb EH$H$ XoIrb Ý¶wQ>Z (N) Amho.

AmVm AmnU n¥Ïdr gd© dñVyZm ñdV…H$S>o g‘mZ ~bmZo AmoTy>Z (IoMyZ) KoVo H$m Vo nmhÿ¶m.
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H¥$Vr 5.9. Mbm Va emoY KoD$¶m. (Let us explore)

·· EH$ nopÝgbMr noQ>r, EH$ OodUmMm S>ã~m, EH$ bhmZ XJS> 

(b)

AmH¥$Vr 5.12(a) bQ>H${dbobr pñà§J

(b) XmoZ doJdoJù¶m dñVy pñà§JZo 

bQ>H${dboë¶m AmhoV

(a)

 
Aem doJdoJù¶m dOZm§À¶m H$m§hr dñVy, EH$ pñà§J ¿¶m.

·· pñà§JMo EH$ Q>moH$ pIù¶mbm bmdyZ bQ>H$dm. Xþgè¶m Q>moH$mbm dñVy 
bQ>H$dm Am{U pñà§JMo {ZarjU H$am. pñà§J VmUbr OmVo H$m?

·· AmVm Xþgè¶m dñVy bQ>H$dm. Ë¶m EH$mZ§Va EH$ ¶mà‘mUo KodyZ 
àË¶oH$ doir VmUboë¶m pñà§JH$S>o bj Úm. àË¶oH$ dñVy§Zo {Z‘m©U 
Ho$bobm VmU gmaImM Amho H$m?

Ooìhm EImXr dñVy pñà§Jda Q>m§Jbr OmVo Voìhm n¥ÏdrZo Ë¶m dñVyda 
à¶wº$ Ho$boë¶m ~bm‘wio pñà§J VmUbr OmVo Amnë¶mbm Ago {XgyZ ¶oVo 
H$s doJdoJù¶m dñVygmR>r pñà§J‘Ü¶o hmoUmam VmU doJdoJim AgVmo. ho 
Xe©{dVo H$s n¥Ïdr doJdoJù¶m dñVy§Zm doJdoJù¶m ~bmZo AmoT>Vo (IoMVo) 
åhUOoM doJdoJù¶m dñVy§Mo dOZ doJdoJio AgVo. AmnU pñà§JMm Cn¶moJ 
H$ê$Z dñVy§Mo dOZ H$mTy> eH$Vmo H$m? 

EH$ nmD$b nwT>o (A step further)

pñà§J ~°bÝg ho dOZ (~b) ‘moOÊ¶mgmR>r dmnabo OmUmao EH$ gmYo CnH$aU 
Amho. Ë¶mÀ¶m EH$m Q>moH$mbm EH$ pñà§J ~g{dbobr AgVo Am{U Xþgè¶m Q>moH$mbm EH$ 
hþH$ (hook) OmoS>bobo AgVo. Ooìhm AmnU EImXr dñVy ¶m hÿH$bm bQ>H${dVmo, Voìhm 
pñà§J VmUbr OmVo. ¶m VmUboë¶m AdñWodê$Z dñVy§Mo dOZ {‘iVo. ¶m pñà§J ~°bÝgda 
EH$ ‘moOnÅ>r AgVo Or Ý¶yQ>Z‘Ü¶o (N) dOZ Xe©{dÊ¶mgmR>r {MÝhm§H$sV Ho$bobr 
AgVo. gm‘mÝ¶nUo J«°‘‘Ü¶o dñVw‘mZmMr g§~§{YV ‘yë¶o Xe©{dÊ¶mgmR>r AmUIr 
EH$ ‘moOnÅ>rgwÕm AgVo. hr ‘yë¶o pñà§J ~°bÝg n¥Ïdrda dmnabr OmVmV Ago 
J¥hrV YéZ {MÝhm§{H$V Ho$bobr AgVmV H$maU n¥ÏdrMo Jwê$ËdmH$f©U ~b dñVyZm 
AmH${f©V H$aV AgVo.

Mbm "pñà§J ~°bÝg' dmnê$Z dOZ ‘moOm¶Mo {eHy$¶m. na§Vw àW‘ AmnU nydu Vmn‘mnH$mZo  
(B. 6 dr ‘Yrb {OkmgynUm‘Yrb "Vmn‘mZ Am{U Ë¶mMo ‘mnZ' ¶m àH$aUm‘Ü¶o) Á¶m nÜXVrZo pñà§J 
~°bÝg dmnabm OmVmo Ë¶mM nÜXVrZo ñdV…bm pñà§J ~°bÝger n[a{MV H$ê$Z ¿¶m.
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AmH¥$Vr 5.14 pñà§J ~°bÝg‘Ü¶o 
bQ>H${dboë¶m dñVw

AmH¥$Vr 5.13 pñà§J ~°bÝg Am{U 
Ë¶mMo ñnï> à‘mU

H¥$Vr: 5.10 Mbm {ZarjU H$ê$¶m

·· AmH¥$Vr 5.13 ‘Ü¶o pñà§J ~°bÝg Xe©{dbm Amho. Ë¶mMo 
H$miOrnyd©H$ {ZarjU H$am Vo OmñVrVOmñV {H$Vr dOZ ‘moOy 
eH$Vo?

Vo 10N n¶ªV OmñVrV OmñV dOZ ‘moOy eH$Vo? åhUyZ Ë¶mÀ¶m 
‘moO‘mnmdarb n„m 0 Vo 10N Amho.

pñà¨J ~°bÝgZo bhmZmV bhmZ dOZ ‘moOy eH$Umè¶m 
qH$‘VrMm emoY KoD$¶m Mbm.

H¥$Vr 5.11. Mbm JUZm H$é¶m. (Let us calculate)

·· AmH¥$Vr 5.13 ‘Ü¶o XmI{dbobm pñà§J ~°bÝg nhm Am{U 
Imbrb ‘m{hVr bjmV ¿¶m.

	 dOZmVrb ‘moR>çm XmoZ JwUm§H$m‘Yrb ’$aH$ {H$Vr 
Xe©{dbm Amho? 

	 0 Am{U 01N qH$dm 01N Am{U 02N ¶m‘Yrb dOZmVrb 
’$aH$ 1N Amho

	 ¶m XmoZ ‘moR>çm JwUm§H$m‘Ü¶o {H$Vr IwUm Ho$boë¶m AmhoV 
(bhmZ JwUm§H$mZr Xe©{dboë¶m)?

	 ¶m JwUm§H$m§À¶m‘Ü¶o 5 {d^mJ (IwUm) Ho$boë¶m AmhoV.

	 bhmZ ^mJ (IwU) {H$Vr dOZ Xe©{dVo ? 

EH$ bhmZ ^mJ 1N
5

= 0.2N Ago dmMy eH$Vmo. åhUyZ 
pñà§J ~°bÝg 0.2N hr bhmZ qH$‘V dmMy eH$Vo. AmVm hr 
nÜXV dmnéZ Vwåhmbm {Xboë¶m pñà§J ~°bÝgZo ‘moOVm ¶oUmao 
gdm©V bhmZ dOZmMo ‘yë¶ H$mT>m. Vw‘À¶m emioÀ¶m à¶moJ 
emio‘Ü¶o pñà§J ~°bÝg AgVrb Ë¶m§Mr loUr (n„m) Am{U 
gdm©V bhmZ ^mJmMo ‘yë¶ doJio Agy eH$Vo, åhUyZ Vwåhr§ 

dmnaV Agboë¶m pñà§J ~°bÝg (qH$dm H$moUVohr CnH$aU) H$miOrnyd©H$ nmhUo JaOoMo Amho.

AmVm AmnU pñà§J ~°bÝgMm Cn¶moJ H$ê$Z dOZ H$go ‘moOm¶Mo Vo nmhþ¶m.
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H¥$Vr 5.12 Mbm ‘moOy¶m. (Let us measure)

EH$ pñà§J ~°bÝg Am{U H$m§hr dñVy ¿¶m. bjmV R>odm H$s ¶m dñVy pñà§J ~°bÝgZo ‘moOy eH$Umè¶m 
dOZmnojm OmñV dOZmÀ¶m Agy Z¶oV, AÝ¶Wm pñà§J ~°bÝg Iam~ hmoD$ eH$Vo.

dñVy EH$mZ§Va EH$ pñà§J ~°bÝgda bQ>H$dm. (AmH¥$Vr 5.14) dOZ ‘moOÊ¶mMo à‘mU H$miOrnyd©H$ 
dmMm Am{U Vw‘Mr {ZarjUo Vº$m 5.2 ‘Ü¶oo Zmo§X H$am.

A. g. dñVy dOZ (N)

1. nopÝgbMr noQ>r

2. AY©dQ> ^abobr nmÊ¶mMr ~mQ>br

Vº$m 5.2 pñà§J ~°bÝg dmnê$Z dOZ ‘moOUo.

EImÚm dñVyMo dñVw‘mZ ‘moOÊ¶mgmR>r Vwåhr pñà§J ~°bÝgÀ¶m S>mì¶m ~mOybm XmI{dboë¶m dñVw‘mZ 
à‘mUmgmR>r (AmH¥$Vr 5.13) H¥$Vr 5.10 Vo 5.12 Mr nwZamd¥Îmr H$é eH$Vm.

 
EH$ nmD$b nwT>o... 

EImÚm dñVyMo dñVy‘mZ AàË¶jnUo {VMo dOZ ‘moOyZ (pñà§J ~°bÝg dmnê$Z) 
qH$dm dñVw‘mZ ‘m{hV Agboë¶m dñVyÀ¶m dOZmer (~r‘ ~°bÝg dmnê$Z) VwbZm 
H$ê$Z ‘moOVm ¶oVo. n¥Ïdrda gd©Ì dñVyMo dOZ OdiOdi gmaIoM AgVo. åhUyZ 
gd© ì¶dhm[aH$ {H$dm àm¶mo{JH$ hoVygmR>r dñVy§Mo dñVw‘mZ emoYÊ¶mgmR>r Ë¶mMo dOZ 
H$aUo J«mø Amho. 

Ogo AmnU nydu Aä¶mgbo Amho (B¶Îmm 6dr ‘Yrb dOZ Am{U dñVw‘mZ 
¶m‘Ü¶o H$moUVm ’$aH$ 

Amho?

{OkmgynUm ‘Yrb ""Amnë¶m^modVrMo nXmW©'' ¶m 
àH$aUmV) dñVw‘mZ åhUOo EImÚm dñVw‘Yrb nXmWm©Mo 
à‘mU Am{U Vo J«°‘ qH$dm {H$bmoJ«°‘ ‘Ü¶o ‘moObo OmVo 
àË¶oH$ {R>H$mUr Ë¶mMo ‘yë¶ gmaIoM amhVo. Xþgè¶màH$mao dOZ åhUOo JwéËdmH$f©U ~b 
Á¶mZo n¥Ïdr (qH$dm Xþgam J«h) EImÚm dñVybm IoMVo. Á¶mAWu n¥Ïdrdarb JwéËdmH$f©U 
~b doJdoJù¶m {R>H$mUr H$m§hr à‘mUmV ~XbVo. (doJdoJù¶m J«hmda doJdoJio AgVo) dOZ ~XbVo 
na§Vw dñVw‘mZ ~XbV Zmhr. 
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EH$ nmD$b nwT>o (A step further)

doJdoJù¶m J«hm§Mo EImÚm dñVwdarb JwéËdmH$f©U ~b doJdoJio AgVo. åhUyZ 
doJdoJù¶m J«hm§da EImÚm dñVyMo dOZ doJdoJio AgVo Oar Ë¶m§Mo dñVw‘mZ g‘mZ 
Agbo Varhr ho Imbrb V³Ë¶m‘Ü¶o Xe©{dbobo Amho.

J«h n¥Ïdr M§Ð ‘§Ji ewH«$ Jwé

dñVyMo 
dñVw‘mZ

1 {H$.J«° 1 {H$.J«° 1 {H$.J«° 1 {H$.J«° 1 {H$.J«°

dñVyMo dOZ 10 N 1.6 N 3.8 N 9 N 25.4 N

EH$ nmD$b nwT>o - (A step further)

X¡Z§{XZ OrdZm‘Ü¶o {deofV… AmnU gm‘mÝ¶nUo dmnaV Agboë¶m dñVw‘Ü¶o 
n¥ÏdrZo Ë¶m dñVyda bmdboë¶m ~bmnojm (Ë¶mMo dOZ) Ë¶m dñVy‘Ü¶o Agboë¶m 
nXmWm©À¶m à‘mUmV (Ë¶mMo dñVw‘mZ) ¶m‘Ü¶o Amnë¶mbm OmñV CËgmh AgVmo. 
VarnU, dñVw‘mZmMr EH$Ho$ dmnabr OmV Agbr Var, dñVw‘mZ ¶m eãXm-EodOr, 
dOZ hm eãX gd©gmYmaUnUo dmnabm OmVmo. CXmhaUmW©, Ago åhQ>bo OmVo H$s 
JhÿÀ¶m {nedrMo dOZ 10 {H$.J«° Amho. na§Vw d¡km{ZH$ dmnam‘Ü¶o ho ~amo~a Zmhr 
Am{U XaamoOMr ^mfm A{YH$ gm‘mÝ¶ Agbr Varhr, Ë¶mÀ¶m ¶mo½¶ EH$H$m§gh ¶mo½¶ 
nX dmnaUo ‘hËdmMo Amho.

5.6 Va§JUo Am{U ~wS>Uo (Floating and sinking)

Oa AmnU H$m§hr dñVy nmÊ¶mda 
R>odë¶m Va Ë¶m‘Yrb H$m§hr 
Va§JVmV Va H$m§hr Vimbm 
OmVmV. (~wS>VmV) n¥ÏdrMo 
JwéËdmH$f©U ~b gd© dñVy§da 
H$m¶© H$aV AgVo Va ‘J gd©M 
dñVy Vimbm H$m OmV ZmhrV?

nmÊ¶mZo ̂ aboë¶m ~mXbrVyZ ‘J dmnéZ nmUr 
~mhoa H$mT>VmZm, Vw‘À¶m bjmV ho Ambo H$m 
H$s Ooìhm ‘J nmÊ¶mV AgVmo Voìhm Vmo hbH$m 
dmQ>Vmo? Mbm ho g‘OyZ KoÊ¶mMm à¶ËZ 
H$é¶m.
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H¥$Vr 5.13 Mbm Vnmg H$é¶m.

·· EH$ [aH$m‘r ßb°pñQ>H$Mr ~mQ>br (KÅ> PmH$UmZo ~§X Ho$bobr) Am{U nmÊ¶mZo ^abobr ~mXbr ¿¶m.

·· Vr ~mQ>br nmÊ¶mZo ^aboë¶m ~mXbrV T>H$bm (AmH¥$Vr 5.15) Vwåhmbm Vr daÀ¶m ~mOyZo 
T>H$bë¶mMo AmT>ibo H$m? ~mQ>br gmoS>m Vr da ¶oVo H$m?

Vwåhmbm daÀ¶m {XeoZo Y¸$m OmUdbm Agob Am{U ~mQ>br nmÊ¶mÀ¶m 

AmH¥$Vr 5.15: nmÊ¶mVrb 
ßb°mpñQ>H$Mr ~mQ>br

n¥ð>^mJmda nwÝhm CMbbr Agob. ¶mMm AW© Agm hmoVmo H$s nmUr daÀ¶m 
{XeoZo ~b bmXVo. àË¶jmV gd© ÐdnXmWm©da gmaIoM ~b bmdbo OmVo.

ÐdmZo EImÚm dñVyda daÀ¶m {XeoZo bmdboë¶m ~bmbm "CËgmaH$ ~b' 
qH$dm 'ÐdmV Va§JUmao ~b' Ago åhUVmV.

Ooìhm EImXr dñVy Ðdm‘Ü¶o R>odbr OmVo Voìhm n¥Ïdr‘wio {Z‘m©U hmoUmao 
JwéËdmH$f©U ~b {VÀ¶mda Imbrb {XeoZo H$m¶© H$aVo. na§Vw Ðd Ë¶mÀ¶m 
daÀ¶m {XeoZo CËgmaH$ ~b bmdVo. Oa JwéËdmH$f©U ~b ho CËgmaH$ ~bmnojm 
OmñV Agob Va dñVy ~wS>VmV. na§Vw Oa XmoÝhr ~bo g‘mZ AgVrb Va dñVy 
Va§JVo. CËgmaH$ ~b Á¶m KQ>H$mda Adb§~yZ AgVo Ë¶mn¡H$s EH$ åhUOo 
ÐdmMr KZVm. ¶m nwñVH$mÀ¶m nwT>rb àH$aUm‘Ü¶o Vwåhr Aä¶mg H$amb.

EH$ nmD$b nwT>o

à{gÕ J«rH$ emók Am{H©${‘S>rO ¶mZr emoYyZ H$mT>bo H$s Ooìhm EImXr dñVy ÐdmV 
nyU©nUo qH$dm A§eV… ~wS>{dbr Va {Vbm daÀ¶m {XeoZo ~b AZw^dm¶bm {‘iVo. 
Oo {dñWm{nV H$aUmè¶m ÐdmÀ¶m dOZmBVHo$M AgVo, ¶mbm "A{H©${‘S>rOMo VËd' 
åhUVmV Oa EImÚm dñVyZo {dñWm{nV Ho$boë¶m ÐdmMo dOZ dñVyÀ¶m dOZmnojm 
H$‘r Agob Va Vr dñVy Ðdm‘Ü¶o ~wS>Vo. Oa {dñWm{nV Ho$boë¶m ÐdmMo dOZ 
dñVyÀ¶m dOZmBVHo$M Agob Va Vr dñVy Ðdm‘Ü¶o Va§JVo.

H$Yr EoH$b§¶ H$m....

Ago H$m§hr IS>H$ AmhoV Oo nmÊ¶mda Va§Jy eH$VmV AgmM EH$ 
IS>H$ åhUOo ß¶w{‘g Omo Ádmbm‘wIrÀ¶m CÐoH$mXaå¶mZ V¶ma hmoVmo. 
Ooìhm ̂ anya dm¶y Am{U nmÊ¶mMr dm’$ Agbobm bmìhm bdH$a W§S> 
hmoVmo. Voìhm Vmo dm¶y§À¶m ~wS>~wS>çm‘Ü¶o AS>H$Vmo. ¶m‘wio nmÊ¶mnojm 
H$‘r KZVoMm hdoMm H$ßnm Agbobm H$‘r KZVoMm g{N>Ð IS>H$ V¶ma hmoVmo Am{U 
Vmo nmÊ¶mda Va§JVmo.
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‘hËdmMo ‘wÔo

·· EImÚm dñVyMo Xþgè¶m dñVyer Agboë¶m Am§Va{H«$¶o‘wio dñVw AmoT>br OmVo qH$dm 
T>H$bbr OmVo Ë¶mbm ~b Ago åhUVmV.

·· ~bmMo SI nÜXVrVrb EH$H$ Ý¶yQ>Z AgyZ Ë¶mMo {MÝh N ho Amho.
·· ~bo hr g§nH$m©Zo qH$dm g§nH$m©{edm¶hr H$m¶© H$é eH$VmV.
·· ñZm¶y ~b Am{U Kf©U ~b hr g§nH$s©¶ ~bm§Mr CXmhaUo AmhoV.
·· Mw§~H$s¶ ~b, JwéËdmH$f©U ~b Am{U BboŠQ´>moñQ>°{Q>H$ ({dÚwVpñWa) ~b hr Ag§nH$s©¶ ~bmMr  

CXmhaUo AmhoV.
·· ~b EImÚm dñVyMm doJ, {VÀ¶m hmbMmbrMr {Xem qH$dm XmoÝhr ~Xby eH$Vo. ~b EImÚm dñVyMm 

AmH$mahr ~Xby eH$Vo.
·· Ooìhm EImXr dñVy Xþgè¶m n¥ð>^mJmdê$Z hmbMmb H$aVo qH$dm hmbMmb H$aÊ¶mMm à¶ËZ H$aVo 

Vo§ìhm Oo ~b H$m¶©aV AgVo Ë¶mbm Kf©U ~b qH$dm ’$º$ Kf©U åhUVmV. Kf©U ho Zoh‘r Or dñVy 
hmbMmb H$aVo qH$dm hmbMmb H$aÊ¶mMm à¶ËZ H$aVo Ë¶m§À¶m {déÜX {XeoZo H$m¶© H$aVo.

·· EH$m Mw§~H$mZo Xþgè¶m Mw§~H$mda qH$dm Mw§~H$s¶ nXmWm©da bmdboë¶m ~bmbm Mw§~H$s¶ ~b åhUVmV. 
·· EH$m ^m[aV dñVyZo Xþgè¶m ^m[aV dñVyda qH$dm A^m[aV dñVyda bmdboë¶m ~bmbm BboŠQ´>moñQ>°{Q>H$ 

({dÚwV pñWa) ~b åhUVmV.
·· n¥Ïdr Á¶m ~bmZo dñVy§Zm ñdV…H$S>o AmH$f©yU KoVo Ë¶mbm JwéËdmH$f©Ur¶ ~b åhUVmV. Vo Zoh‘r 

AmH$f©Ur¶ ~b AgVo.
·· n¥Ïdr Á¶m ~bmZo EImÚm dñVybm ñdV…H$S>o IoMVo Ë¶mbm Ë¶m dñVyMo dOZ åhUVmV. dOZmMo SI 

nÜXVrVrb EH$H$ Ý¶yQ>Z (N) ho Amho.
·· EImÚm dñVwMo dñVw‘mZ ~XbV Zmhr nU Ë¶m§Mo dOZ ~XbË¶m {R>H$mUmZwgma ~XbVo.
·· Ooìhm dñVy Ðdm‘Ü¶o R>odbr OmVo, Voìhm ÐdmZo Ë¶m dñVyda darb à‘mUo bmdboë¶m ~bmbm 

CËgmaH$ ~b qH$dm ÐdmV Va§JUmao ~b åhUVmV.

{Okmgm {Od§V R>odm (Keep the curiosity alive)

1.	 ñV§^ A ‘Yrb dñVy§Mr ñV§^ B ‘Yrb dñVyer OmoS>çm Owidm.

ñV§^ A (~bm§Mo àH$ma) ñV§^ B (CXmhaUo)

1. ñZm¶y ~b (a)	 {H«$Ho$Q>Mm M|Sy> gr‘maofmbm ñne© hmoÊ¶mnydu ñdV…hÿZ Wm§~Vmo.

2. Mw§~H$s¶ ~b (b)	 EH$ ‘yb emioMr ~°J CMbV Amho.

3. Kf©U ~b (c)	 PmS>mdê$Z EH$ ’$i Imbr nS>V Amho.
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4. JwéËdmH$f©U ~b (d)	 bmoH$ar H$nS>çmda Kmgboëbm ’w$Jm Ho$gm§À¶m Ym½¶mZm AmH${f©V H$aVmo

5. BboŠQ´>moñQ>{Q>H$ 
({dÚwV^marV) ~b

(e)	 hmoH$m¶§ÌmMr gyB© CÎma {Xem Xe©{dVo.

AmVmn¶ªV AÜ¶¶Z Ho$boë¶mda AmYm[aV H$mhr àíZ V¶ma H$am.

2.	 Imbrb {dYmZo MyH$ H$s ~amo~a Vo {bhm.
(i)	 dñVy§À¶m JVrMm doJ ~XbÊ¶mgmR>r Zoh‘r ~bmMr JaO AgVo.
(ii)	 Kf©Um‘wio gnmQ> O{‘Zrda Ka§KiV OmUmè¶m M|Sy>Mm doJ dmT>Vmo.
(iii)	WmoS>çm A§Vamda R>odboë¶m XmoZ ^marV Ho$boë¶m dñVy‘Ü¶o H$moUVohr ~b ZgVo.

3.	 bmoH$ar H$nS>çmda Kmgbobo XmoZ ’w$Jo EH$‘oH$m§Odi AmUbo Va H$m¶ KSy>Z ¶oVo Am{U H$m ?

4.	 Oo§ìhm nmÊ¶mZo ^aboë¶m ½bmg‘Ü¶o Vwåhr EH$ ZmUo Q>mH$Vm Voìhm Vo ~wS>Vo, na§Vw Ooìhm ‘moR>m 
bmH$S>r R>moH$im R>odbm OmVmo Voìhm Vmo nmÊ¶mda Va§JVmo ho ñnï> H$am.

5.	 Oa EH$ M|Sy> da ’o$H$bm Va Ë¶mMm doJ H$‘r hmoVmo. WmoS>çmdoimZ§Va Wm§~Vmo Am{U Z§Va Vmo 
O{‘Zrda Imbr nS>Vmo Va M|Sy>da H$m¶© H$aUmè¶m ~bm§Mr Zmdo {bhm Am{U Ë¶m§Mr {Xem {ZpíMV H$am.
(i)	 JVr daÀ¶m ~mOyZo AgVmZm
(ii)	 Ë¶mMr JVr Imbrb ~mOyZo AgVmZm
(iii)	gdm©V darb q~Xÿda AgVmZm

6.	 'P' ¶m {~§XÿVyZ EH$ M|Sy> gmoS>bm Amho Am{U Z§Va Vmo CVma gnmQ> 

AmH¥$Vr 5.16

P

A
Am{U Z§Va {j{VO g‘m§Va (AmS>ì¶m) n¥ð>^mJmdéZ (AmH¥$Vr 5.16 
‘Ü¶o XmI{dë¶mà‘mUo) OmVmo. 

	Vmo A ¶m q~Xÿ‘Ü¶o AmS>ì¶m n¥ð>^mJmda ¶oD$Z Wm§~Vmo Va Agm {dMma 
H$am H$s Oa M|Sy> P ¶m Ë¶mM q~XÿVyZ gmoS>bm Va Vmo Wm§~Vmo (i) A ¶m q~Xÿnydu (ii) A ¶m q~XÿÀ¶m 
n{bH$S>o OmD$Z.

7.	 ~’$m©da qH$dm JwiJwirV O{‘Zrda AmnU H$m§hr doiobm Kgê$Z H$m nS>Vmo? dU©Z H$am.

8.	 Ag‘mZ JVrZo OmUmè¶m dñVyda H$moUVohr ~b bmdbo OmD$ eH$Vo H$m ? 

9.	 EImÚm dñVyMo M§Ðmdarb dOZ ho n¥Ïdrdarb Ë¶mÀ¶m dOZmÀ¶m EH$-gð>m§e BVHo$ AgVo. hm 
~Xb H$em‘wio hmoVmo. Ë¶m dñVyMo dñVw‘mZ gwÜXm Ë¶mÀ¶m n¥Ïdrdarb dñVw‘mZmÀ¶m EH$-gð>m§e 
BVHo$M AgVo H$m? 
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10.	 g‘mZ AmH$ma Am{U AmH$ma‘mZmÀ¶m na§Vw doJdoJù¶m 

AmH¥$Vr 5.17

1
2

3

nXmWm©nmgyZ ~Z{dboë¶m VrZ dñVy 1,2 Am{U 3 
nmÊ¶mV R>odë¶m AmhoV. AmH¥$Vr 5.17 ‘Ü¶o 
Xe©{dë¶mà‘mUo doJdoJù¶m Imobrn¶ªV ~wS>{dë¶m 
AmhoV. Oa Ë¶m VrZ dñVy 1, 2, Am{U 3 Mo AZwH«$‘o 
dOZ  W1, W2 Am{U W3 Amho Va

(i)	 W1= W2=W3	 (ii)	 W1> W2>W3

(iii)	 W2> W3>W1	 (iv)	 W3> W1>W2

emoYm ¿¶m ¶moOZm H$am Am{U MMm© H$am  (Discover, design and debate)

·· ßb°ñQ>rH$, bmoH$a, {gëH$ (aoe‘r), a~a, nm°brWrZ nmZo, H$mJX 
Am{U YmVy ¶mgma»¶m doJdoJù¶m nXmWm©nmgyZ ~Zboë¶m dñVy 
g§J«hrV H$am. EH$ dñVy Xþgè¶m dñVyda Kmgm Am{U Vr bhmZ 
H$mJXmÀ¶m VwH$S>çmZm AmH$f©yZ KoVo H$m Vo Vnmgm åhUOoM Vo 
^marV PmboV H$s ZmhrV. Vw‘Mr {ZarjUo nÜXVeranUo Zm|Xdm 
Am{U g§emoYZ H$mJXmda {bhm.

·· Aem n[apñWVrMr H$ënZm H$am H$s {OWo JwéËdmH$f©U Zmhrgo 
hmoVo. EH$ Jmoï> ~Zdm. Vw‘À¶m Jmoï>rMo gmXarH$aU H$aÊ¶mgmR>r 
H$mQ>©yZMr nmZo (nÅ>r) dmnam.

·· Vw‘À¶m dJm©‘Ü¶o Kf©U ¶m nmR>mda MM}Mo Am¶moOZ JaO qH$dm g‘ñ¶m ¶mda H$am. Vw‘À¶m MM}-
Mr {Q>n ~Zdm Am{U Kf©U Amdí¶H$ Amho qH$dm g‘ñ¶m Amho Vo gm§Jm.

g‘mO {dkmZ

Am§V[aH$ {eñVrMo 
àH$ën

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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·· Vw‘À¶m {ejH$m§À¶m ‘XVrZo Vw‘Mm ñdV…Mm pñà§J ~°bÝg ~Zdm Am{U à‘m{UV dOZ dmnéZ 
~wÜXrMr AmH$bZ j‘Vm H$am AmVm doJdoJù¶m dñVy§Mo dOZ ‘moOm Am{U doJdoJù¶m dñVy§Mo 
dOZ Am{U dñVy‘mZ ¶m§Mo JwUmoÎma H$mT>m. ¶oWo Vwåhmbm EImXm Z‘wZm {XgVmo H$m?

·· BboŠQ´>moñH$mon ho Ago CnH$aU Amho Oo EImÚm dñVyda {dÚwV^ma Amho H$s Zmhr Vo R>ady eH$Vo. 
Vwåhr Vw‘À¶m dJm©‘Ü¶o {ejH$m§À¶m ‘XVrZo ñdV…Mm BboŠQ´>moñH$mon (AmH¥$Vr 5.18) ~Zdy eH$Vm. 
CnH$aUmMr MmMUr ¿¶m. Vwåhr ¶m BboŠQ´>moñH$monMm dmna BVa H$moUË¶m ‘mJm©Zr H$é eH$Vm H$m 
Vo emoYm.

Vm§ã¶mMr Vma

A°ë¶w{‘{Z¶‘Mm nÌm

n|T>m

^m§S>o

PmH$U

AmH¥$Vr 5.18

H$m?
Ho$ìhm?

{H$Vr doimn¶ªV

Hw$R>o?
H$m Zmhr?Amnë¶m AÜ¶¶Zmda AmYm[aV H$m§hr àíZ V¶ma H$am.

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

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

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

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

.....................................................................................
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Exploring Forces. 

emoYm Am{U {dMma H$am

·· dmao H$m§hr {Xdg àM§S> doJmZo dmhVmV Va BVa {Xder ZgVmV H$m?

·· gm‘mÝ¶nUo nmÊ¶mÀ¶m Q>mŠ¶m C§Mrda H$m R>odë¶m OmVmV ?

·· hdoMm Xm~ IamoIaM Amnë¶mbm O‘rZXmoñV H$ê$ eH$Vmo H$m ?

·· dmXio Am{U MH«$sdmXio H$em‘wio hmoVmV? Oa n¥ÏdrZo {’$aUo Wm§~{dbo Varhr 
MH«$sdmXio {Z‘m©U hmoVrb H$m ?

·· Vw‘À¶m àíZm§Mr MMm© BVam~amo~a H$am.

		
	 ? 

Xm~, dmao, dmXio Am{U MH«$sdmXio
(Pressure, Winds, Storms 

and Cyclone's)
6
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O{‘Zrda nS>bobr nmZo hdoV {’$aVmZm qH$dm dmhÿZ OmVmZm Am{U dmam OmoamZo dmhVmZm, 
PmS>o hmbVmZm qH$dm PmS>o dmH$VmZm Vwåhr nm{hbr AgUma Vwåhr ¶mMm {dMma Ho$bmV H$m H$s 
JiyZ nS>bobr nmZo hdoV H$m CS>VmV qH$dm PmS>o H$m hbVmV qH$dm H$m dmH$VmV? dmam JiyZ 
nS>boë¶m nmZmda Omoa bmdVmo H$s Á¶m‘wio nmZo da ¶oVrb qH$dm PmS>mZm dmH$dVrb? dmè¶m‘wio 
hmoUmao BVa n[aUm‘ AmR>dm Ogo H$s XadmOm AmXiUo, pIS>Š¶m§Mm IS>IS>mQ> qH$dm H$nS>o 
’$S>’$S>Uo dmè¶mZo {Z‘m©U Ho$boë¶m Omoam‘wio ho H$go KS>Vo. dmè¶mZo bmXboë¶m Omoam‘wio dmè¶mMm 
Xm~ {Z‘m©U hmoVmo Ë¶m‘wio hm n[aUm‘ {XgyZ ¶oVmo. ¶m àH$aUm‘Ü¶o AmnU Omoa Am{U Xm~ 
¶m‘Yrb g§~§Y emoYVmo Am{U dmXi Am{U MH«$sdmXimgma»¶m eº$sembr Z¡g{J©H$ KQ>ZmZm H$go 
AmH$ma XoVmV ho g‘OyZ KoD$.

6.1 Xm~ (Pressure)

‘oKm Am{U {VMm ̂ mD$ ndZ ho ghbrbm OmV AmhoV. Vo ghbrÀ¶m {R>H$mUr MmbV OmVmV, 
Ë¶m§Zr Amnë¶m ~°J‘Ü¶o EH$gma»¶mM dñVy KoVboë¶m AmhoV. (AmH¥$Vr 6.1) ndZ Amnë¶m 
~°Jer OwidyZ KoÊ¶mMm à¶ËZ H$aV Amho Am{U Vmo AñdñW dmQ>Vmo. ‘oKm Ë¶mbm {dMmaVo ""Vwbm 
~°Jo{df¶r H$m§hr g‘ñ¶m Amho H$m?'' ndZ CÎma XoVmo H$s, ""hmo¶-‘mPo Im§Xo XþIV AmhoV.'' 
Ë¶mda ‘oKm åhUVo H$s ""Am‘À¶m XmoÝhr ~°Jm gma»¶mM OS> AmhoV'' VwPr ~°J H$m Ìmg H$aVo 
Am{U ‘mPr Zmhr? ""ndZ EH$ {‘{ZQ>^a {dMma H$aVmo Am{U CÎma XoVmo H$s, ""H$Xm{MV ho 
Am‘À¶m ~°JoÀ¶m nÅ>¶m‘wio Agob.'' ‘mÂ¶m ~°Jobm Aé§X nÅ>o AmhoV Am{U VwÂ¶m ~°Jobm é§X nÅ>o 
AmhoV.

nÅ>>çm§Mm AmH$ma Am{U AmH$ma‘mZ ¶m‘wio IamoIaM ’$aH$ nSy> 

AmH¥$Vr 6.1 : ‘oYm Am{U ndZ Amnë¶m 
~°Jm KoD$Z OmV AmhoV.

eH$Vmo H$m? Mbm Va ho emoYÊ¶mMm à¶ËZ H$é¶m. Ooìhm 
Amåhr ~°J CMbyZ KoD$Z OmVmo Ë¶mdoir Amnë¶m Im§Úmda 
JwéËdmH$f©Ur¶ ~bm‘wio Amnë¶mbm Ë¶mMo dOZ OmUdVo. 
Aé§X nÅ>çmÀ¶m ~°JMo dOZ Amnë¶m Im§ÚmÀ¶m bhmZ ̂ mJmda 
H$m¶© H$aVo. Va é§X nÅ>>çmÀ¶m ~°JMo dOZ Amnë¶m Im§ÚmÀ¶m 
‘moR>çm ^mJmda ngabobo AgVo. ¶mM H$maUm‘wio Amnë¶mbm 
Aé§X nÅ>çmÀ¶m ~°Jonojm é§X nÅ>¶mMr ~°J dmhÿZ ZoUo gmo¶rñH$a 
dmQ>Vo, Oar XmoÝhr ~°Jm§Mo dOZ g‘mZ Agbo Var H$maU Á¶m 
joÌ’$imda Omoa H$m¶© H$aVmo Ë¶mMm g‘mdoe AgVmo, AmnU 
Á¶m amerMr ì¶m»¶m H$aVmo {Vbm Xm~ åhUVmV. Oo à{V 
EH$H$ joÌ’$i ~b Amho.

 Xm~ = ~b 
joÌ’$i
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¶mdoir AmnU ’$º$ Aem ~bmMm {dMma H$aVmo H$s Á¶m

AmH¥$Vr 6.2: é§X {H$§dm Aé§X 
~mXbrMr H$S>r

H$S>r H$S>r

n¥ð>^mJmda Xm~ ‘moOm¶Mm Amho Ë¶m n¥ð>^mJmdarb b§~énmV H$aV 
AmhoV.

Aé§X nÅ>¶mnojm é§X nÅ>¶mÀ¶m ~°Jm Amnë¶m Im§Úmda H$‘r 
Xm~ bmXVmV. Ë¶m‘wioM é§X nÅ>çm Agbobr ~°J KoD$Z OmUo OmñV 
gmo¶rñH$a dmQ>Vo.

AmVm Vwåhmbm g‘Obo AgobM H$s Aé§X ~mXbrÀ¶m 

AmH¥$Vr 6.3: AmoPo dmhÿZ ZoUmar ì¶³Vr

H$S>rnojm é§X ~mXbrMr H$S>r Agbobr nmÊ¶mMr ~mXbr CMbUo 
gmono AgVo. (AmH¥$Vr 6.2)? ¶mMà‘mUo AmnU nm{hbo Amho 
H$s, Ooìhm bmoH$ S>moŠ¶mda ^m§S>r qH$dm ^mOrnmë¶mMr 
Q>monbrgmaIo AmoPo dmhÿZ ZoVmV Voìhm AmoÂ¶mImbr Jmob 
H$nS>çmMm VwH$S>m R>odVmV. (AmH¥$Vr 6.3) ¶m XmoÝhr KQ>Zm‘Ü¶o, 
dOZ Á¶m joÌ’$imda H$m¶© H$aVo Vo dmT>dyZ Xm~ H$‘r H$aUo 
hm CÔoe AgVmo.

Xm~mMr ì¶m»¶m hr à{V EH$H$ joÌ’$imdarb ~b åhUyZ 
Ho$br OmVo. ~bmMo SI EH$H$ Ý¶wQ>Z(N) Am{U joÌ’$imMo ‘rQ>a>2 
(m2) Amho. åhUyZ ~bmMo SI EH$H$ Ý¶yQ>Z/‘rQ>a2 (N/m2)Amho. ¶m EH$H$mbm nmñH$b Agohr 
åhUVmV Vo Pa Zo Xe©©{dVmV.

Oa 2 Mm¡ag ‘rQ>a joÌ’$imÀ¶m nwÇ>>>çmda 100N ~b bmdbo Va Ë¶m nwÇ>>>çmda bmdbobm 
Xm~.

Xm~ = ~b 
joÌ’$i

 = 100N 
2m2

 = 50N/m2

X¡Z§{XZ OrdZm‘Ü¶o Aem AZoH$ n[apñWVr ¶oVmV OoWo Xm~ ^y{‘H$m ~Om{dVmo H$moîQ>H$ 6.1 
‘Ü¶o {Xboë¶m H¥$Vr H$am Am{U Vw‘Mr {ZarjUo {bhm. àË¶oH$ H¥$Vr‘Ü¶o Ho$boë¶m {H«$¶oMm à^md 
H$gm nS>Vmo ho dU©Z H$am.

àW‘ gwajm

Vº$m 6.1 ‘Ü¶o {Xbobr H¥$Vr àm¡T> ì¶º$sÀ¶m XoIaoIrImbr Ho$ë¶m nm{hOoV. Vº$m 
6.1. ‘Ü¶o Vw‘À¶m {ZarjUm§Mr Zm|X H$am.
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H¥$Vr H¥$Vr H$aÊ¶mMr nÜXV H$m¶© gmono qH$dm H$R>r>U 
H$maUo {bhm

bmoI§S>r 
pIim ‘maUo

pIù¶mÀ¶m 
S>moŠ¶mda ‘ma XoUo

pIù¶mÀ¶m Q>moH$Xma 
^mJmda ‘ma XoUo.

MmHy$Zo 
g’$aM§XmMo 
VwH$S>o H$aUo MmHy$À¶m YmaXma 

~mOyMm dmna 
H$ê$Z

MmHy$À¶m Yma 
Zgboë¶m ~mOyMm 
dmna H$éZ.

H$moï>H$ 7.1 

Vº$m 6.1 ‘Yrb Vw‘À¶m {ZarjUmdê$Z Vwåhr H$moUVo {ZîH$f© H$mT>mb ?

Amåhr Agm {ZîH$f© H$mTy> eH$Vmo H$s, Oa joÌ’$imda 

AmH¥$Vr 6.4 C§Mrdarb nmÊ¶mMr Q>mH$s

bmdbobo ~b H$‘r Agob Va n[aUm‘r Xm~ A{YH$ 
AgVmo. Ë¶m‘wio H$m§hr H$m‘o H$aUo gmono hmoVo. Ë¶m‘wio 
pIù¶mÀ¶m Q>moH$mMm Cn¶moJ H$ê$Z pIim R>moH$Uo gmono 
hmoVo Am{U MmHy$À¶m YmaXma ~mOyZo g’$aM§X H$mnUo 
gmono hmoVo.

Vwåhr Vw‘À¶m n[agamVrb nmUr nwadR>¶mgmR>r 
dmnaboë¶m C§Mrdarb Q>mŠ¶m nm{hë¶m AgVrb. ¶m 
Q>mŠ¶m Zoh‘r C§MrdaM H$m R>odë¶m OmVmV?

Ðd nXmW© XoIrb Xm~ {Z‘m©U H$aVmV H$m? 

Imbrb H¥$Vr H$ê$Z AmnU ¶mMm emoY KoD$. 
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H¥$Vr 6.1 à¶ËZ H$ê$Z emoY KoD$. (Let us try and find out)

·· AmH¥$Vr 6.5 ‘Ü¶o XmI{dë¶mà‘mUo g‘mZ 

AmH¥$Vr 6.5 nmÊ¶mÀ¶m ñV§^mÀ¶m g‘mZ C§Mr‘wio ’w$Jo 

g‘mZ[aË¶m ’w$JVmV.

Aé§X nmB©n

’w$Jo

nmUr

é§X nmB©n

ñQ>°S>bm§~rMo (gw‘mao 25 go§.‘r) na§Vw doJdoJù¶m 
ì¶mgmMo XmoZ nmaXe©H$ H$mMoMo qH$dm 
ßb°pñQ>H$Mo nmB©n ¿¶m. 

·· XmoZ CÎm‘ XOm©Mo a~ar ’w$Jo ¿¶m. Ë¶mZm 
nmB©nÀ¶m EH$m Q>moH$mbm OmoS>m.

·· AmH¥$Vr 6.5 ‘Ü¶o XmI{dë¶mà‘mUo 
nmB©nZm ñQ>°S>bm KÅ> ~m§Ym. 

·· AmVm XmoÝhr nmB©n‘Ü¶o g‘mZ à‘mUmV 
AÜ¶m©n¶ªV nmUr ^am.

·· ’w$½¶m‘Ü¶o H$m¶ hmoVo ¶mMo {ZarjU H$am.
·· XmoÝhr ’w$Jo ’w$JVmV H$m? Vo gma»¶mM 

à‘mUmV ’w$JVmV H$m? 
¶m H¥$Vrdê$Z Vwåhr H$moUVm {ZîH$f© H$mTy> eH$Vm? Vwåhr nm{hbo Agob H$s XmoÝhr ’w$Jo 

gma»¶mM à‘mUmV ’w$JVmV Vo Ago H$m? bjmV ¿¶m H$s doJdoJù¶m ì¶mgm‘wio XmoZ nmB©n‘Yrb 
nmÊ¶mMo dOZ doJdoJio Amho. VarnU XmoÝhr ’w$Jo gma»¶mM à‘mUmV ’w$JVmV. ¶mMm AW© Agm 
hmoVmo H$s, nmB©n‘Yrb nmÊ¶mMo à‘mU ’w$½¶m§À¶m ’w$JdQ>çmer O~m~Xma Agy eH$V Zmhr. 

Vmo Xm~ nmÊ¶mÀ¶m ñV§^m‘wio ¶oV Agob H$m? hmo¶. nmÊ¶mÀ¶m ñV§^mZoM Q>mH$boë¶m Xm~m‘wio 
’w$JdQ>m {Z‘m©U H$aVmo. åhUyZ doJdoJim ì¶mg AgyZhr g‘mZ nmÊ¶mÀ¶m ñV§^mÀ¶m C§Mr‘wio ’w$Jo 
g‘mZnUo ’w$JVmV.

’w$Jdm

AmH¥$Vr 6.6 nmÊ¶mÀ¶m ñV§^mMr OmñV C§Mr hr 
’w$½¶mMm ’w$JdQ>m OmñV {Z‘m©U H$aVo.

nmUr A{YH$ nmUr

’w$½¶mMm 
’w$Jdm ’w$½¶mMm

Oa nmÊ¶mÀ¶m ñV§^mMr 

C§Mr dmT>{dbr Va ’w$½¶mÀ¶m 

’w$JdQ¶m‘Ü¶o H$m¶ KSy>Z ¶oB©b? 
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AmH¥$Vr 6.5 ‘Ü¶o dmnaboë¶m H$moUË¶mhr EH$m nmB©n‘Ü¶o WmoS>o A{YH$ nmUr 
^am. ’w$½¶mÀ¶m ’w$JdQ>¶mMo {ZarjU H$am hr {H«$¶m H$m§hr doim H$am. àË¶oH$ doir 
AmH¥$Vr 6.6 ‘Ü¶o Xe©{dë¶mà‘mUo ’w$JdQ>m {H$Vr à‘mUmV Amho ¶mMr Zm|X H$am.

a~ar ’w$½¶mÀ¶m ’w$JdQ>¶mMo à‘mU Am{U nmB©n‘Yrb nmÊ¶mÀ¶m ñV§^mMr C§Mr 
¶m§À¶m‘Ü¶o H$m§hr g§~§Y Amho H$m? Vwåhr nm{hbo Agob H$s nmÊ¶mÀ¶m ñV§^mMr C§Mr 
dmT>{dbr AgVm ’w$½¶mMm ’w$JdQ>mhr dmT>Vmo.

Aem[aVrZo nmB©n‘Yrb nmÊ¶mÀ¶m ñV§^mMr C§Mr dmT>{dbr AgVm, nmB©nÀ¶m 
Vimer Xm~ gwÜXm dmT>Vmo. Ë¶m‘wio ’w$½¶mMm ’w$JdQ>m OmñV hmoVmo. åhUyZ AmnU 
Ago åhUy eH$Vmo H$s ^m§S>çmVrb ÐdmZo bmXbobm Xm~ Ë¶mÀ¶m ñV§^mÀ¶m C§Mrda 
Adb§~yZ AgVmo åhUyZ nmÊ¶mÀ¶m Q>mŠ¶m C§Mrda R>odë¶m OmVmV Á¶m‘wio Zimdarb 
Xm~ dmT>Vmo Am{U n[aUm‘r ZimVyZ nmÊ¶mMm àdmh A{YH$ dmhVmo.

g‘Om H$s Vwåhr VrZ ‘Obr B‘maVrÀ¶m Xþgè¶m ‘Oë¶mda amhmV AmhmV Am{U 
daÀ¶m ‘Oë¶mda nmÊ¶mMr Q>mH$s Amho Va n{hë¶m ‘Oë¶mda amhUmè¶m Vw‘À¶m 
{‘Ìmbm ZimÀ¶m nmÊ¶mMm A{YH$ eº$sembr àdmh {‘iob H$m? H$maUo Úm.

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

Ðd nXmW© hr "nmÌm§À¶m q^Vrda gwÜXm Xm~ Q>mH$VmV H$m? ho Imbrb H¥$Vr 
H$ê$Z AmnU emoYy¶m.

H¥$Vr 6.2 Mbm Va emoY KoD$¶m (Let us tind out) 
··  dmnabobr ßb°pñQ>H$Mr ~mQ>br ¿¶m Am{U Ë¶mMo PmH$U H$mT>m. Ë¶mÀ¶m Vimbm 

~mQ>br

nmUr
{N>Ðo

AmH¥$Vr 6.7 ÐdnXmW© nmÌmÀ¶m q^Vrda Xm~ 
{Z‘m©U H$aVmV.

gwB© qH$dm pIim dmnê$Z Mma bhmZ {N>Ðo 
nmS>m. AmH¥$Vr 6.7 ‘Ü¶o XmI{dë¶mà‘mUo 
ImÌr H$ê$Z ¿¶m hr {N>Ðo g‘mZ C§Mrda 
AmhoV. (Oa Vwåhmbm {N>Ðo nmS>Uo H$R>r>U OmV 
Agob Va gwB©Mo Q>moH$ Oam Ja‘ H$éZ {N>Ðo nmS>m.)

·· hr {N>Ðo Q>on bmdyZ ~§X H$am Am{U ~mQ>br nmÊ¶mZo 
^am.

·· AmVm gd© {N>Ðmdarb Q>on EH$mMdoir H$mTy>Z Q>mH$m.

·· Vwåhmbm H$m¶ {XgyZ ¶oVo.
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~mQ>brÀ¶m ~mOyÀ¶m {N>Ðm‘YyZ nmUr ~mhoa nS>VmZm Vwåhr nmhmb. ¶m {ZarjUmdéZ Vwåhr 
H$moUVm {ZîH$f© H$mTy> eH$mb? ¶mdê$Z Ago {XgyZ ¶oVo H$s nmÊ¶mÀ¶m ^m§S>çmÀ¶m ~mOyda Xm~ 
{Z‘m©U hmoVmo. åhUyZ Agm {ZîH$f© H$mTy> eH$Vmo H$s ÐdnXmW© Ho$di ^m§S>çmÀ¶m VimbmM Zmhr 
Va Ë¶mÀ¶m ~mOy§da XoIrb Xm~ bmXVmV. Ia Va ÐdnXmW© gd© {XemZr Xm~ bmXVmV.

nmÊ¶mÀ¶m nmB©n‘YyZ JiVrÀ¶m ^mJmVyZ qH$dm {N>Ðm‘YyZ H$ma§OmgmaIo nmUr ~mhoa 
nS>VmZm Vwåhr nm{hbo Amho. ho H$m KSy>Z ¶oVo ho Vwåhr ñnï> H$ê$ eH$mb H$m? nmB©nÀ¶m q^Vrda 
nmÊ¶mÀ¶m Xm~m‘wioM Ago KS>Vo H$m ?

H$Yr EoH$b§¶... (Ever heard of)

YaUmMm nm¶m hm Ë¶mÀ¶m darb 
^mJmnojm OmñV é§X AgVmo ho Vwåhmbm 
‘m{hV Amho H$m? H$maU é§X nm¶m ’$º$ 
YaUmÀ¶m aMZobmM AmYma XoV Zmhr Va 
VimOdirb {jVrO g‘m§Va nmÊ¶mÀ¶m 
Xm~mbmhr Vm|S> XoVmo. (AmH¥$Vr 6.8) 
YaUm‘Ü¶o gmR>bobo nmUr nmÊ¶mÀ¶m 
nmVirÀ¶m C§Mr‘wio YaUmÀ¶m ~mOy§À¶m 
q^Vrda Am{U O{‘Zrda Cä¶m Am{U 
AmS>ì¶m {XeoZo Xm~ {Z‘m©U H$aVmV. 
AmS>ì¶m {XeoZo bmXbobm Xm~ Ë¶mÀ¶m VimOdi Iwn ‘moR>m AgVmo. ¶mgmR>rM 
hm Xm~ ghZ H$aÊ¶mgmR>r YaUmMm nm¶m é§X Ho$bm OmVmo.

AmH¥$Vr 6.8: 

YaUmMm nm¶m hm Ë¶mÀ¶m darb ^mJmnojm OmñV é§X AgVmo ho Vwåhmbm ‘m{hV Amho H$m? 
H$maU é§X nm¶m ’$º$ YaUmÀ¶m aMZobmM AmYma XoV Zmhr Va VimOdirb {jVrO g‘m§Va 
nmÊ¶mÀ¶m Xm~mbmhr Vm|S> XoVmo. (AmH¥$Vr 6.8) YaUm‘Ü¶o gmR>bobo nmUr nmÊ¶mÀ¶m nmVirÀ¶m 
C§Mr‘wio YaUmÀ¶m ~mOy§À¶m q^Vrda Am{U O{‘Zrda Cä¶m Am{U AmS>ì¶m {XeoZo Xm~ {Z‘m©U 
H$aVmV. AmS>ì¶m {XeoZo bmXbobm Xm~ Ë¶mÀ¶m VimOdi Iwn ‘moR>m AgVmo. ¶mgmR>rM hm Xm~ 
ghZ H$aÊ¶mgmR>r YaUmMm nm¶m é§X Ho$bm OmVmo.

AmVm AmnU hdm XoIrb gwÜXm Xm~ {Z‘m©U H$aVo H$m ho g‘OyZ KoÊ¶mMm à¶ËZ H$ê$¶m. 
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6.2 hdo‘wio {Z‘m©U hmoUmam Xm~  (Pressure Exerted by Air)

Vwåhmbm AmYrM ‘m{hV Amho H$s Amnë¶m g^modVmbr hdm Amho. n¥ÏdrÀ¶m g^modVmbr 
Agboë¶m hdoÀ¶m AmdaUmbm dmVmdaU Ago åhUVmV. dmVmdaUmVrb hdo‘Ü¶o Zm¶Q´>moOZ, 
Am°pŠgOZ, Am°aJm°Z, H$m~©ZS>m¶Am°ŠgmB©S> Am{U BVa dm¶y H$‘r à‘mUmV AgVmV. dmVmdaU ho 
n¥ÏdrÀ¶m n¥ð>^mJmnmgyZ AZoH$ {H$bmo‘rQ>a n¶ªV da ngabobo Amho. 

Imbrb H¥$Vr H$ê$Z dmVmdaU Xm~ {Z‘m©U H$aVo H$m Vo emoYy¶m.

H¥$Vr 6.3 Mbm Va AmnU emoYy¶m.  (Let us Explore) 

·· AmH¥$Vr 6.9(a) ‘Ü¶o XmI{dë¶mà‘mUo EH$ ßboQ> KoD$Z Vr 

AmH¥$Vr 6.9 (a) CbQ> Ho$bobr 

H$mJXmÀ¶m ßboQ>Mr ‘m§S>Ur

H$mR>r

H$mJXr ßboQ>CbQ> H$am Am{U Ë¶mÀ¶mda EH$ H$mR>r bmdm. Vr EH$m 
gnmQ> n¥ð>^mJmda R>odm.

·· 70 g|.‘r x 56 g|.‘r. AmH$mamÀ¶m XmoZ g‘mZ H$mJXr 
MmQ>©Mo H$mJX ¿¶m. EH$ H$mJXmMo nmZ XmoZ doim Xþ‘S>m 
Am{U Xþ‘S>boë¶m H$mJXmÀ¶m nmZmÀ¶m ‘Ü¶^mJr {N>Ð 
H$am. 

~arM ‘moR>r Agë¶m‘wio H$mJXmVyZ H$mR>r ~mhoa ¶oD$ eH$V 
Zmhr. AmH¥$Vr 6.9(b) ‘Ü¶o Xe©{dë¶mà‘mUo CbQ> Ho$boë¶m 
H$mJXr ßboQ>da hr Xþ‘S>bobr H$mJXmMr KS>r R>odm.

·· AmVm H$mR>rMm Cn¶moJ H$éZ Xþ‘S>boë¶m nmZmZo PmH$bobr 

AmH¥$Vr 6.9(b) CbQ>o H$mJX ßboQ>da 
XmoZ KS>çm KmVbobm Mm°Q>© H$mJX

H$mJXr ßboQ> CMbÊ¶mMm à¶ËZ H$am.

·· ho CMbÊ¶mgmR>r Vwåhmbm {H$Vr à¶ËZ H$amdm bmJob 
¶mMo {ZarjU H$am.

·· AmVm Xþ‘S>boë¶m H$mJXmÀ¶m {R>H$mUr Z Xþ‘S>boë¶m MmQ>©Mo 
H$mJXr nmZ R>odm. ¶mÀ¶m ‘Ü¶^mJr {N>Ð nmS>m Á¶m‘wio 
H$mR>r Ë¶m‘YyZ OmD$ eHo$b. AmH¥$Vr 6.9 (c) ‘Ü¶o 
Xe©{dë¶mà‘mUo KS>r Z Ho$boë¶m MmQ>© H$mJXmÀ¶m nmZmZo 
H$mJXr  ßboQ> PmH$yZ R>odm.

·· nwÝhm H$mJXr ßboQ> CMbm ¶mdoir Vr CMbÊ¶mgmR>r 
Vwåhmbm {H$Vr à¶ËZ H$amdm bmJob.
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·· H$moUË¶m KQ>Zo‘Ü¶o H$mJXr ßboQ>bm Xþ‘S>boë¶m qH$dm Z 

AmH¥$Vr 6.9(c) Z Xþ‘S>bobë¶m MmQ>© 
H$mJXmZo H$mJXr ßboQ> CMbUo.

Xþ‘S>boë¶m MmQ>© H$mJXmZo PmHy$Z R>odë¶mZo gmono OmVo.

Vwåhr nm{hbo Agob H$s H$mJXr ßboQ> Z Xþ‘S>bboë¶m MmQ>© 
H$mJXmZo PmH$br OmVo Voìhm Vr CMbÊ¶mgmR>r Xþ‘S>boë¶m 
MmQ>© H$mJXmnojm OmñV à¶ËZ (Omoa) H$amdm bmJVmo. Ooìhm 
AmnU Z Xþ‘S>boë¶m H$mJXmZo PmH$Vmo Voìhm H$mJXmZo ì¶mnbobo 
joÌ’$i dmT>Vo. Ë¶m‘wio H$mJXr ßboQ>> CMbÊ¶mg OmñV Omoa 
Úmdm bmJVmo. bjmV ¿¶m H$s MmQ>© H$mJXmMo dOZ ~‹Xbbobo 
Zmhr. ¶mdê$Z Vwåhr H$moUVm {ZîH$f© H$mTy> eH$mb. ¶m 
{ZarjUmdéZ AmnU Agm {ZîH$f© H$mTy> eH$Vmo H$s hdm 
PmH$boë¶m H$mJXmda Xm~ bmdVo, Ë¶m‘wio H$mJXr ßboQ>> 
CMbUo WmoS>o H$R>rU OmVo. VgoM PmH$boë¶m H$mJXmÀ¶m 

AmH¥$Vr 6.10 EH$ ‘wbJr ’w$Jm ’w$J{dVo.

joÌ’$imV dmT> Pmë¶mZo ~b dmT>Vo. ¶mMm AW© Agm hmoVmo H$s 
hdm H$mJXmÀ¶m ßboQ>da ~b bmdV OmVo Vo dmT>Vo H$maU H$mJXmZo 
ì¶mnbobo joÌ’$i dmT>Vo.EH$H$ joÌ’$imdarb ~b åhUOoM Xm~. 
AmnU Agm {ZîH$f© H$mTy> H$s hdm H$mJXmÀ¶m nmZmda Xm~ 
Q>mH$Vo. àË¶jmV hdm gd© dñVyda Xm~ Q>mH$Vo. Amnë¶m 
g^modVmbr hdoZo {Z‘m©U Ho$boë¶m Xm~mbm "dmVmdaUr¶ Xm~' 
Ago åhUVmV.

Vwåhr ho AZw^{dbo AgUmaM H$s 

AmH¥$Vr 6.11

Ooìhm ’w$½¶mV hdm ̂ abr OmVo Voìhm 
Vmo ’$wJVmo H$m? H$maU ’w$½¶mV ^abobr hdm ’w$½¶mÀ¶m q^Vrda Xm~ 
{Z‘m©U H$aVo. (AmH¥$Vr 6.10) AmnU Ago åhUy eH$Vmo H$s, hdm 
gd© {Xem§Zr Xm~ {Z‘m©U H$aVo? hmo¶ Ë¶m‘wioM ’w$Jm gd© {XemZr 
’w$JVmo. Oa hdoZo ’w$J{dbobm ’w$Jm Ë¶mMo Vm|S> ~§X Z H$aVm R>odbm 
Va H$m¶ KS>Vo? hdm ’w$½¶mVyZ ~mhoa OmVo. ’w$½¶mVrb hdm ~mhoa 
H$m nS>Vo ?

¶mMo Vwåhmbm AmíM¶© dmQ>bo H$m? hm dmVmdaUr¶ Xm~ {H$Vr ‘moR>m Amho? Imbrb H¥$Vr 
H$ê$Z Ë¶mÀ¶m n[a‘mUm{df¶r ‘m{hVr {‘idy¶m.
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H¥$Vr 6.4 Mbm H¥$Vr H$é¶m (Let us perform) 

·· EH$ CÎm‘ XOm©Mm a~ar emofH$ ¿¶m. Ë¶mbm JwiJwirV gnmQ> n¥ð>^mJmda KÅ> Xm~m. 
(AmH¥$Vr 6.11) emofH$

·· Vmo n¥ð>^mJmbm {MH$Qy>Z amhVmo ho Vwåhr AZw^{dbo Amho H$m? 

·· AmVm, Vwåhr ¶mbm AmoTy>Z H$mT>Ê¶mMm à¶ËZ H$am. Vwåhmbm Vo H$mT>m¶bm H$R>rU OmVo?

Ooìhm AmnU emofH$mbm Xm~Vmo, Voìhm Ë¶mÀ¶m H$n Am{U Á¶m n¥ð>^mJmda Vmo R>odbm Ë¶m 
n¥ð>^mJmdarb hdobm ~mhoa ’o$H$Vmo Am{U VoWrb hdoMm Xm~ H$‘r hmoVmo. emofH$ n¥ð>^mJmbm 
{MH$Qy>Z amhVmo H$maU emofH$mg^modVmbr Agbobm hdoMm Xm~ emofH$mÀ¶m AmVrb hdoÀ¶m 
Xm~mnojm OmñV AgVmo. n¥ð>^mJmdéZ emofH$ IoMÊ¶mgmR>r bmdbobo ~b ho emofH$mÀ¶m ~mhoarb 
Am{U AmVrb Xm~mVrb ’$aH$mda ‘mV H$aÊ¶mgmR>r nwaogo à~b Agmdo bmJVo. 

Vwåhmbm ‘m{hV Amho H$m dmVmdaUmMm Xm~ {H$Vr ‘moR>m AgVmo? 15 go§.‘r X 15 g|. ‘r 
joÌ’$imda dmVmdaUmVrb hdoÀ¶m ñV§^mZo bmXbobo ~b 225 {H$bmo (2250 Ý¶yQ>Z) dOZmÀ¶m 
dñVydarb JwéËdmH$f©Ur¶ ~bmBVHo$M AgVo. ¶m dOZmImbr Amnë¶mbm Xm~Vm ¶oV Zmhr ¶mMo 
H$maU åhUOo Amnë¶m earamVrb Xm~ gwÜXm dmVmdaUmÀ¶m Xm~mBVH$mM AgVmo. ho ~mhoéZ 
bmdboë¶m ~bmer g‘Vmob amIVo. Amnë¶m e{aamV V¶ma hmoUmam Xm~ hm earamÀ¶m D$Vr Am{U 
Ad¶dmVrb Xm~ Am{U dm¶y§À¶m hmbMmbr‘wio AgVmo.

Xm~mMo SI EH$H$ N/m2 Amho. Ë¶mbm nmñH$b (Pa) Agohr åhUVmV. Var 
hdoÀ¶m Xm~mMo ì¶dhmar EH$ {‘br~ma (mb) Amho. Oo 100Pa er g‘mZ 
Amho. hdoMm Xm~ hoŠQ>monmñH$b (hPa) ‘Ü¶ohr ì¶º$ H$aVmV Omo 100 Pa 
er g‘mZ AgVmo.

EH$ nmD$b nwT>o (One step further)

6.3 dmè¶mMr {Z{‘©Vr  (Formation of winds)

Vwåhr nm{hbo AgobM H$s H$mhr {Xdg dmam OmoamZo dmhVmo Am{U H$mhr {Xdg EH$X‘ em§V 
AgVmo. H$m§hrdoiobm dmam BVŠ¶m OmoamZo dmhVmo H$s Ë¶m‘wio {O{dV qH$dm ‘mb‘VoMr hmZr hmoVo.

Vwåhr nm{hbo Amho H$s Ooìhm hdm ^abobm ’w$Jm Vm|S> ~§X Z H$aVm R>odbm OmVmo Voìhm 
’w$½¶mVrb hdm ~mhoa nS>Vo. AmR>dU H$am H$s Ooìhm gm¶H$bMr Q>>çy~ n§Ma hmoVo Voìhm hdm ~mhoa 
nS>Vo Am{U Vr Imbr nS>Vo. ¶m XmoÝhr pñWVr‘Ü¶o hdm Cƒ Xm~mÀ¶m joÌmH$Sy>Z H$‘r Xm~mÀ¶m 
joÌmH$S>o dmhVo H$m?
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dmao H$go V¶ma hmoVmV?hdoÀ¶m Xm~mVrb ’$aH$mMm dmè¶mÀ¶m 
{Z{‘©Vrer H$mhr g§~§Y Amho H$m? 

Imbrb H¥$Vr H$éZ emoY KoD$¶m.

H¥$Vr 6.5 Mbm. H¥$Vr H$ê$¶m  (Let us perform)

·· nmVi a~amnmgyZ ~Z{dbobo XmoZ ’w$Jo Am{U 

AmH¥$Vr 6.12: hdm OmñV Xm~mÀ¶m joÌmH$Sy>Z 
H$‘r Xm~mÀ¶m joÌmH$S>o dmhVo.

{nÊ¶mMm n|T>m (Straw) ¿¶m.

·· n|T>¶mÀ¶m (Straw) EH$m Q>moH$mbm ’w$Jm Kmbm 
Am{U Vmo a~a ~±S>Zo qH$dm Xmoè¶mZo KÅ> ~m§Ym.

·· AmVm Xþgam ’w$Jm WmoS>m ’w$Jdm Am{U Ë¶mMo 
Vm|S> hmVmV KÅ> YéZ R>odm hdm ~mhoa OmUma 
Zmhr ¶mMr H$miOr ¿¶m.

·· ’w$J{dbobm ’w$Jm n|T>¶mÀ¶m (Straw) Xþgè¶m Q>moH$mV Kmbm Am{U a~a ~±S> qH$dm Xmoè¶mZo KÅ> 
~m§YyZ hdm ~mhoa OmUma Zmhr ¶mMr ImÌr H$ê$Z ¿¶m. AmVm Vw‘À¶mH$S>o AmH¥$Vr 6.12 
‘Ü¶o Xem©{dë¶mà‘mUo n|T>¶mMo EH$ Q>moH$ ’w$J{dboë¶m ’w$½¶mÀ¶m AmV Am{U Xþgao Q>moH$ Z 
’w$J{dboë¶m ’w$JmÀ¶m AmV AmhoV.

·· ’w$½¶m‘Ü¶o H$m¶ hmoB©b ¶mMm A§XmO ¿¶m.

·· XmoÝhr ’w$½¶m‘Ü¶o H$m¶ KS>bo ¶mMo {ZarjU H$am. Vwåhr A§XmO Ho$ë¶mà‘mUoM KS>Vo H$m?

·· XmoÝhr ’w$½¶m§À¶m AmH$mam‘Ü¶o H$mhr ~Xb {XgyZ ¶oVmo H$m? Vw‘Mr {Z[ajUo {bhm.

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

’w$½¶m§Mm AmH$ma ~XbÊ¶m‘mJo H$moUVo H$maU Agy eH$Vo. ’w$J{dboë¶m ’w$½¶mVrb hdoÀ¶m Xm~ 
hm Z ’w$J{dboë¶m ’w$JmVrb hdoÀ¶m Xm~mnojm OmñV Amho, ¶mM H$maUm‘wio ’w$J{dboë¶m ’w$½¶mVrb 
H$mhr hdm Z ’w$J{dboë¶m ’w$½¶m‘Ü¶o OmVo, Á¶m‘wio XmoÝhr ’w$½¶m§À¶m AmH$mam‘Ü¶o ~Xb hmoVmo.

Vw‘À¶m Ü¶mZmV Ambo Amho H$m H$m§hr doimZ§Va XmoÝhr ’w$½¶m§Mm AmH$ma g‘mZ hmoVmo Am{U 
hdoMo dhZ Wm§~Vo? hdoMo dhZ H$m ~§X hmoVo? ’w$J{dboë¶m ’w$½¶mVrb hdoMm Xm~ Z ’w$J{dboë¶m 
’w$½¶mVrb hdoÀ¶m Xm~mnojm OmñV hmoB©n¶ªV hdoMo dhZ Mmby amhVo. XmoÝhr ’w$½¶mVrb hdoMm 
Xm~ g‘mZ Pmë¶mda hdoMo dhZ Wm§~Vo. ¶m pñWVr‘Ü¶o XmoÝhr ’w$Jo OdiOdi g‘mZ AmH$mamMo 
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hmoVmV. ¶mdéZ AmnU Agm {ZîH$f© H$mTy> eH$Vmo H$s, hdm Cƒ hdoÀ¶m Xm~mÀ¶m joÌmH$Sy>Z 
H$‘r hdoÀ¶m Xm~mÀ¶m joÌmH$S>o dmhVo.

Vwåhr hm {ZîH$f© g‘wÐr dmam Am{U O{‘Zrdarb dmè¶m§À¶m {Xem§er OmoSy> eH$Vm, ¶mMm 
Aä¶mg Vwåhr B¶Îmm 7 dr {OkmgynUm ‘Ü¶o Ho$bobm Amho. {Xdgm O‘rZ hr nmÊ¶mnojm OmñV 
Ja‘ hmoV Agë¶m‘wio O{‘Zrdarb hdm hr Ja‘ Am{U hbH$s hmoVo. ¶m‘wio Xm~ dmT>Vmo Am{U 
H$‘r Xm~mMo joÌ {Z‘m©U hmoVo. g‘wÐmÀ¶m Cƒ Xm~mÀ¶m joÌmVrb hdm O{‘Zrda {dH${gV 
hmoUmè¶m H$‘r Xm~mÀ¶m joÌmH$S>o dmhVo Ë¶m‘wioM g‘wÐr dmao V¶ma hmoVmV. amÌrÀ¶mdoir 
nmUr ho O{‘Zrnojm A{YH$ Ja‘ (CîU) AgVo. Ë¶m‘wio g‘wÐmda H$‘r Xm~mMo joÌ {dH${gV 
hmoVo. n[aUm‘r dmam O{‘Zr-H$Sy>Z g‘wÐmH$S>o dmhVmo Am{U O{‘Zrda dmao ~ZVmV. Ë¶m‘wio 
O{‘Zrdarb dmao Am{U g‘wÐr dmao ¶m KQ>Zm àm‘w»¶mZo O{‘Zrdarb Am{U g‘wÐmVrb Xm~mÀ¶m 
’$aH$m‘wio hmoVmV.

Oa AmnU H¥$Vr 6.5 ‘Yrb hdoMm doJ ‘moOy eH$bmo Va Amnë¶mbm Ago AmT>iyZ ¶oVo H$s 
Oa Xm~mVrb ’$aH$ OmñV Agob hdoMm doJ OmñV AgVmo.

‘r dmMbo Amho Cƒ doJmZo dmhUmao 
dmao KamMo N>V CS>{dVmV ‘bm AmíM¶© dmQ>Vo ho 

H$go KS>Vo

6.4 doJdmZ dmè¶m‘wio hdoMm Xm~ H$‘r hmoVmo. 

H¥$Vr 6.6. Mbm Va {ZarjU H$é¶m.

·· XmoZ g‘mZ AmH$mamMo ’w$Jo ¿¶m.               

AmH¥$Vr 6.13 XmoZ ’w$½¶m‘YyZ ’w§$H$a ‘maUo

·· XmoÝhr ’w$Jo ’w$Jdm Am{U Ë¶mZm Xmoar ~m§Ym.

·· XmoÝhr ’w$Jo EH$m H$mR>rbm ~m§YyZ bQ>H$dm, 
Ë¶m‘Yrb A§Va 6-10 g|.‘r. R>odm. (AmH¥$Vr 6.13)

·· Ë¶m XmoÝhr ’w$Jm§À¶m Aé§X OmJo§‘YyZ ’y§$H$a ‘mam.

·· ’w$½¶m§‘Ü¶o H$m¶ KSy>Z ¶oVo. Vw‘À¶m {Z[ajUm§Mr 
Zm|X H$am.

·· AmVm A{YH$ OmoamZo ’w§$H$a ‘mam Am{U {ZarjU 
H$am.
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AmH¥$Vr 6-14 (b) KamMo gwa{jV N>V

AmH¥$Vr 6.14 (a) KamMo CSy>Z Jobobo N>V

   Ooìhm XmoZ ’w$½¶m‘YyZ OmoamV ’w§$H$a ‘mabr OmVo, 
Voìhm Vwåhr nmhmb H$s Vo EH$‘oH$mH$S>o gaH$VmV. 
Ago KS>bo H$maU Ooìhm Vwåhr XmoZ ’w$½¶m‘YyZ ’w§$H$a 
‘maVm Voìhm Ë¶m§À¶m‘Ü¶o H$‘r Xm~mMo joÌ V¶ma 
hmoVo ’w$½¶m g^modVmbr Agbobm Cƒ hdoMm Xm~ 
Ë¶m§Zm EH$‘oH$mOdi T>H$bVmo. Vwåhr nm{hbo Agob 
H$s OmoamV ’w§$H$a ‘maë¶mZo ’w$Jo EH$‘oH$mH$S>o ¶oÊ¶mMm 
doJ dmT>Vmo. ¶m H¥$Vrdê$Z Vwåhr H$moUVm {ZîH$f© H$mTy> 
eH$mb? ¶mdéZ AmnU Agm {ZîH$f© H$mTy> H$s Cƒ 
JVrMo dmao H$‘r Xm~mgmo~V AgVmV.

 Ooìhm Kam§dê$Z doJmZo dmao dmhVmV, Voìhm 
Ë¶m§À¶mda H$‘r Xm~mMo joÌ V¶ma hmoVo. Ë¶m‘wio 
doJmZo ¶oUmè¶m dmè¶mgmo~V H$‘r Xm~ AgVmo åhUyZ 
KamÀ¶m N>Vmdarb hdoMm Ë¶mÀ¶m Imbrb Xm~mnojm 
H$‘r AgVmo. Oa hm Xm~mdarb ’$aH$ H$‘r Agob 
Am{U N>V H$‘Hw$dV Agob Va Vo dmè¶mZo CSy>Z 
OmD$ eH$Vo. AmH¥$Vr 6.14(a) ‘Ü¶o XmI{dbobo Amho. 
¶mM H$maUm‘wio doJmZo ¶oUmè¶m dmè¶mgh dmXi hmoV 

Agob Va Kam§Mo XadmOo Am{U pIS>Š¶m CKS>çm R>odUo A{YH$ gwa{jV Amho. Ooìhm hmM dmam 
N>VmdéZ Am{U Kam‘YyZ OmVmo Voìhm Kam§À¶m AmVrb Am{U N>Vmdarb Xm~mVrb ’$aH$ H$‘r 
hmoVmo ¶m‘wio AmH¥$Vr 614(b) ‘Ü¶o XmI{dë¶mà‘mUo N>Vm§Zm CSy>Z OmÊ¶mnmgyZ amoIbo OmVo.

dmXimÀ¶mdoir Ooìhm dmao doJmZo dmhVmV Voìhm H$YrH$Yr ‘oK JO©Zogh Am{U drOm§À¶m 
H$S>H$S>mQ>mgh dmao dmhVmV ¶mMm Vwåhr AZw^d KoVbm AgUmaM.

nmdgmù¶m‘Ü¶o Vwåhr ‘oKJO©ZoMm 
AmdmO Am{U drO M‘H$VmZm 
H$Yr nm{hbmV H$m?

hmo¶, ‘oKJO©ZoMm AmdmO Iyn 
^¶^rV H$éZ Q>mH$Umam AgVmo!  
ghgm ‘wgiXma nmD$g gwÕm hmoVmo!
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6.5 dmXio, JS>JS>mQ> Am{U drO M‘H$Uo 
(Storms, Thunderstorms, and Lighting)

AmH¥$Vr 6.16 -M‘H$Uo

C~Xma hdm

X‘Q> hdm

Ooìhm O‘rZ VmnVo Voìhm C~Xma Am{U X‘Q> hdm 
hbH$s Agë¶m‘wio da OmVo, Á¶m‘wio H$‘r Xm~mMo joÌ 
V¶ma hmoVo. AmOym~mOyÀ¶m Cƒ Xm~mÀ¶m joÌm‘YyZ W§S> 
hdm dmhVo Am{U Ë¶mMr OmJm KoVo. CbQ> hr hdm 
Ja‘ hmoVo Am{U da OmVo, ¶mMm n[aUm‘ åhUyZ {Za§Va 
à{H«$¶oZo dmè¶mMo n[a^«‘U hmoVo.

Oer dmT>bobr hdm àgaU nmdVo Ver Vr W§S> 
hmoVo Am{U Ë¶m‘YrZ AmÐ©Vm KZê$n hmoD$Z nmÊ¶mMo 
W|~ Am{U T>J V¶ma hmoVmV. ho nmÊ¶mMo bhmZ-bhmZ 
W|~ EH${ÌV hmoD$Z OS> nmÊ¶mMo W|~ ~ZVmV. Oo Jmam 

qH$dm {h‘d¥ï>rÀ¶m ñdénmV Imbr ¶oVmV. nmdgm~amo~a OmoamZo ¶oUmè¶m dmè¶mbm "dmXi' Ago 
åhUVmV. ^maVmgma»¶m X‘Q> CîUH${Q>~§Yr¶ àXoem‘Yrb dmXio hr A{YH$ dma§dma ¶oVmV. 
H$mhr {d{eï> n[apñWVr‘Ü¶o, C~Xma hdm BVŠ¶m C§Mrda OmVo H$s VoWrb H$‘r Vmn‘mZ 
nmÊ¶mÀ¶m W|~m§Zm ~’$m©À¶m H$Um§‘Ü¶o énm§VarV H$aVmV.

da Am{U Imbr dmhUmè¶m OmoaXma dmè¶m‘wio (AmH¥$Vr 6.15) nmÊ¶mÀ¶m W|~m‘Ü¶o Kf©U 
hmoÊ¶mg ‘XV hmoVo Am{U ~’$m©Mo H$U ~ZVmV. ho Vwåhr ~bm§Mm emoY ¶m nmR>m‘Ü¶o Aä¶mgbobo 
Amho.

Vo åhUOo Ooìhm XmoZ dñVy EH$‘oH$mda Kmgë¶m OmVmV

AmH¥$Vr 6.16 - drO M‘H$Uo

 
Voìhm ̂ marV hmoVmV. ¶m KQ>Zo‘Ü¶o da Am{U Imbr dmhUmao 
OmoaXma dmao Am{U Vo EH$‘oH$mda Kmgë¶m‘wio T>Jm‘Ü¶o 
pñWa {dÚwV ^ma {Z‘m©U H$aVmV.

YZ^marV hbHo$ ~’$m©Mo H$U daÀ¶m {XeoZo OmVmV 
Am{U T>JmMm daMm ̂ mJ ì¶mnVmV. F$U^marV OS> nmÊ¶mMo 
W|~ T>JmMm Imbrb ^mJ ì¶mnVmV, Aem àH$mao T>Jm‘Ü¶o 
^ma doJdoJio Ho$bo OmVmV. VgoM Ooìhm T>Jm§Mm F$U ̂ marV 
ImbMm ^mJ O{‘ZrOdi OmVmo Voìhm Vmo O‘rZ Am{U 
OdiÀ¶m dñVy Oem H$s PmS>o qH$dm B‘maVr YZ ^marV 
hmoVmV (AmH¥$Vr 6.16)

gm‘mÝ¶nUo hdm {dÚwVamoYH$ åhUyZ H$m¶© H$aVo Am{U {déÜX ^mamZm EH$Ì ¶oD$ XoV Zmhr 
na§Vw Ooìhm ̂ mam§Mm g§M¶ ‘moR>m hmoVmo, Voìhm hdoMm {dÚwVamoYH$ JwUY‘© I§S>rV H$aVmo AMmZH$nUo 
^mam§Mo dhZ gwé hmoVo Am{U VoOñdr àH$me M‘H$Vmo Ë¶mbm drO M‘H$Uo Ago åhUVmV.
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T>Jm-T>Jm‘Ü¶o qH$dm T>J Am{U O{‘Zr‘Ü¶o {déÜX {dÚwV ^ma AmXië¶m‘wio drO nS>Vo 
qH$dm drO M‘H$Vo, drO M‘H$ë¶mZo Ë¶mÀ¶m g^modVmbMr hdm doJmZo Ja‘ hmoVo. Ë¶m‘wio 
hdoMo àgaU hmoVo Am{U ‘moR>m AmdmO {Z‘m©U hmoVmo Ë¶mbm JS>JS>mQ> (‘oKJO©Zm) åhUVmV drO 
M‘H$Uo Am{U ‘oKJO©Zogh ¶oUmè¶m dmXimbm JS>JS>mQ> dmXi Ago åhUVmV.

EH$ nmD$b nwT>o (A step further)

^maVmÀ¶m {d{dY ^mJm‘Ü¶o H$YrH$Yr ñWm{ZH$ Am{U EH${ÌV dmXio ¶oD$ eH$VmV 
¶m dmXimZm n{ü‘ ~§Jmb {~Q>ma Am{U PmaIS> ‘Ü¶o H$mb~¡emIr Am{U Amgm‘‘Ü¶o 
~moS>m°B©grbm hr Zm§do AmhoV Ë¶m§Mo AmJ‘Z ‘mÝgyZnydu hmoVo Á¶m‘wio I[an {nH$m§Mr dmT> 
hmoÊ¶mg ‘XV hmoVo. Ho$ai, H$Zm©Q>H$ Am{U Vm{‘iZmSy> ‘Ü¶o Ë¶mbm Am§ã¶mMm nmD$g 
åhUyZ AmoiIbo OmVo H$maU Vo Am§ã¶mZm {nH$Ê¶mg ‘XV H$aVmV H$Zm©Q>H$mVrb ñWm{ZH$ 
dmXio H$m°’$sÀ¶m amonmZm dmT>Ê¶mg ‘XV H$aVmV.

drO nS>Uo ho YmoH$mXm¶H$ Agy eH$Vo? Ë¶m‘wio 

AmH¥$Vr 6.17 drO nS>VmZm gwa{jV pñWVr ({R>H$mU)

AmJ bmJy eH$Vo, B‘maVtMo ZwH$gmZ hmoD$, eH$Vo, 
J§^raarË¶m ^mObo OmD$ eH$Vo, ‘mZd Am{U àmÊ¶m§Mm 
‘¥Ë¶y hmoD$ eH$Vmo Ë¶mgmR>r AmnU Amdí¶H$ Vr 
I~aXmar KoVbr nm{hOo, drO nS>Ê¶mnmgyZ ñdV…Mo 
ajU Ho$bo nm{hOo. drO nS>V AgVmZm C§M dñVynmgyZ 
Xÿa amhmdo gIb Iwbr OmJm emoYm Am{U dmHy$Z amhm, 
O{‘Zrer H$‘rVH$‘r g§nH©$ R>odm. gnmQ> PmonyZ amhÿ 
ZH$m. YmVyÀ¶m Xm§S>çmÀ¶m N>Í¶m dmné ZH$m. Oa 
nmÊ¶mV Agmb Va VoWyZ ~mhoa ¶m, Oa Vwåhr ~g 
qH$dm H$ma‘Ü¶o Agmb Va gwajrV AmhmV.

H$Yr EoH$b§¶..... (Ever heard of....)

B‘maVrÀ¶m ~m§YH$m‘mXaå¶mZ KaÀ¶m q^VrÀ¶m 
darb ^mJmV EH$ YmVyMr gir åhUOo drO 
dmhH$ ~g{dUo. ¶m giB©Mo EH$ Q>moH$ Q>moH$Xma 
AgyZ ho B‘maVrÀ¶m gdm©V darb q~Xÿnojm OmñV 
C§M AgVo. (AmH¥$Vr 6.18) Ë¶m giB©Mo Imbrb 
Q>moH$ O{‘ZrV Imobda JmS>bobo AgVo! giB© 
{dÚwV ^ma O{‘Zr‘Ü¶o énm§VarV H$aÊ¶mMm 
gmonm ‘mJ© Amho.

drO dmhH$

 AmH¥$Vr 6.18 drO dmhH$ gir.
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6.6 MH«$sdmXio (Cyclones)

 MH«$sdmXio hr CîU ‘hmgmJamÀ¶m nmÊ¶mda {Z‘m©U hmoUmar ‘moR>r 

Cƒ Xm~
H$‘r 
Xm~

994 mb
996 mb
998 mb

1008 mb

Cƒ Xm~

AmH¥$Vr 6.19 Cƒ Xm~mÀ¶m joÌmH$Sy>Z 

H$‘r Xm~mÀ¶m joÌmH$S>o dmhUmao dmao 

dmXio AmhoV. ‘hmgmJamMo nmUr Ja‘ Pmë¶mda Ë¶mÀ¶mdarb 
C~Xma d Amobga hdm da OmVo. hr Amobga hdm da Joë¶mZ§Va 
nmÊ¶mMr dm’$ KZê$n hmoD$Z nmdgmMo W|~ V¶ma hmoVmV. 
Amnë¶mbm ‘m{hV Amho H$s ~mînr^dZÀ¶m Xaå¶mZ CîUVm 
dmnê$Z nmÊ¶mMo énm§Va dm’o$V hmoVo. Ooìhm hr nmÊ¶mMr dm’$ 
KZê$n hmoD$Z nmdgmÀ¶m W|~m‘Ü¶o énm§VarV hmoVo. Voìhm CîUVm 
nwÝhm dmVmdaUmV gmoS>br OmVo. ¶mM H$maUm‘wio daÀ¶m {XeoZo 
dmT>V OmÊ¶mè¶m hdoMo Vmn‘mZ nwÝhm dmT>Vo Am{U da OmVo. 
Ë¶m‘wio Xm~ H$‘r hmoVmo. g^modVmbÀ¶m ̂ mJm‘Yrb hdm AmV 
OmVo Am{U Vr gwÜXm dmT>m¶bm bmJVo. n¥ÏdrÀ¶m n[a^«‘Zm‘wio 
gaH$Umar hdm Jmob {’$aVo (AmH¥$Vr 6.19) ¶m MH«$mMr 
nwZamd¥Îmr hmoD$Z n[aUm‘r A{Ve¶ H$‘r Xm~mMo joÌ ~ZVo, 
Á¶m‘Ü¶o Cƒ doJmZo dmao g^modVmbr {’$aVmV, T>J, dmao Am{U 
nmdgmÀ¶m ¶m Jmob {’$aUmè¶m nÜXVrbm "MH«$sdmXi' Ago 
åhUVmV.

MH«$sdmXim‘Ü¶o gdm©V H$‘r Xm~mMm àXoe ‘Ü¶^mJr 
AgVmo Ë¶mbm "MH«$sdmXimMm S>moim' Ago åhUVmV. MH«$sdmXimÀ¶m S>moù¶mOdirb dmam 
em§V AgVmo, na§Vw g^modVmbÀ¶m àXoemV OmoaXma dmao Am{U ‘wgiYma nmD$g nS>Vmo. OgOgo 
M{H«$dmXi ‘hmgmJamH$Sy>Z O{‘ZrH$S>o gaH$V OmVo VgVgo {Z¶{‘V JS>JS>mQ>gh dmXim‘wio 
{Z‘m©U hmoUmè¶m dmè¶mÀ¶m doJmÀ¶m VwbZoV Vo OmñV doJmZo dmao {Z‘m©U H$aVmV. ho MH«$sdmXi 
O{‘Zrda nmohmoMë¶mZ§Va, Ë¶mMm Amobga hdoMm ómoV VmoS>bm OmVmo Am{U gmdH$menUo Ë¶mMr 
e³Vr H$‘r hmoVo.

Oar MH«$sdmXio O{‘Zrdê$Z àdmg H$aVmZm Ë¶m§Mr {Vd«Vm (eº$s) J‘m{dVmV VarnU Vo 
{dZmemMm EH$ Agm ‘mJ© gmoSy>Z OmVmV H$s gd© ZwH$gmZ XþéñV H$aÊ¶mgmR>r ‘{hZo qH$dm df} 
bmJVmV. MH«$sdmXio AË¶§V {dZmeH$mar Agy eH$VmV. CXmhaUmW© 2020 ‘Ü¶o Amboë¶m A°å’$mZ 
MH«$sdmXimMm gdm©{YH$ doJ 270 {H$.‘r./Vmg hmoVm.

MH«$sdmXimÀ¶m Xaå¶mZ OmoaXma dmao ‘hmgmJamMo nmUr {H$Umè¶mH$S>o T>H$bVmV Ë¶m‘wio 
3 Vo 12 ‘rQ>a C§MrÀ¶m bmQ>m {Z‘m©U hmoVmV. nmÊ¶mÀ¶m ¶m bmQ>m‘wio nmUr ~mhoa nS>Vo 
Ë¶m‘wio {H$ZmanÅ>rÀ¶m Am{U g‘wÐmnmgyZ Xÿa Agboë¶m ^mJmVhr nyamMo nmUr ¶oD$ eH$Vo. 
MH«$sdmXimgmo~V ¶oUmè¶m ‘wgiYma nmdgm‘wio ZÚm XþWS>r ^ê$Z dmhVmV VgoM ^yñIbZhr 
hmoD$ eH$Vo.

AmH¥$Vr 6.20 MH«$sdmXi
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g‘wÐmMo nmUr O{‘Zrdarb nmÊ¶mV {‘giyZ {nÊ¶mÀ¶m nmÊ¶mMo ómoV XþfrV hmoVmV Am{U 
eoVrMohr ZwH$gmZ hmoVo. gw‘wÐmÀ¶m nmÊ¶mVrb jma ‘mVrMr gw{nH$Vm H$‘r H$aVmV Ë¶mMm 
{nH$mda n[aUm‘ hmoVmo. nS>boë¶m nmÊ¶m‘wio H$mogiboë¶m Xè¶m d ‘mVrÀ¶m {R>Jmè¶m‘wio añVo 
~§X hmoD$ eH$VmV, Á¶m‘wio ~m{YV ^mJm‘Ü¶o ‘XV H$m¶© nmohmoM{dUo H$R>rU hmoVo. {H$Ë¶oH$ 
{Xdgmn¶ªV drO nwadR>m I§{S>V hmoVmo, VgoM AmnËH$mbrZ godm Am{U X¡Z§{XZ OrdZ {dñH$irV 
hmoD$ eH$Vo.

MH«$sdmXi H$mimV AmnU ñdV…Mo g§ajU H$go H$ê$ eH$Vmo? hdm‘mZ Ahdmb ^maVr¶ 
hdm‘mZ {d^mJ (IMD) H$Sy>Z H$aÊ¶mV Amboë¶m gwMZm Am{U B©emè¶m {df¶r AmnU OmJ¥V 
amhUo ‘hËdmMo Amho. hdm‘mZ {Z[ajU CnJ«hm‘wio MH«$sdmXimMm A§XmO KodyZ Ë¶mMm ‘mJ© 
emoYy eH$Vmo, Á¶m‘wio OrdrV hmZr Am{U ‘mb‘Îmoda hmoUmam n[aUm‘ H$‘r H$aÊ¶mg ‘XV 
hmoVo. MH«$sdmXimer g§~§YrV AmnÎmrMo {Z[ajU H$aÊ¶mgmR>r AZoH$ amï´>r¶ Am{U Am§Vaamï´>r¶ 
g§ñWm EH$ÌrVnUo H$m¶© H$aV AmhoV. Oa Vwåhr MH«$sdmXio hmoUmè¶m àXoemV amhmV Agmb Va 
Amdí¶H$ dñVygh AmnËH$mbrZ {H$Q> V¶ma R>odm. MH«$sdmXim Xaå¶mZ {Z¶wº$ Ho$boë¶m Odirb 
MH«$sdmXi {Zdmè¶m‘Ü¶o Aml¶ ¿¶m.

bjmV R>odm (Let us wrap up.)

W§S> hdm bJoM ngaVo Am{U doJmZo H$‘r Xm~mÀ¶m joÌmbm ì¶mnVo.

Ja‘ hdm da OmVo Ë¶m‘wio H$‘r Xm~mMo joÌ V¶ma hmoVo.

Ja‘ hdm da OmVo, W§S> hmoVo Am{U nmÊ¶mMr dm’$ KZê$n hmoD$Z TJ V¶ma hmoVmV.

T>JmVrb nmÊ¶mMo W|~, nmD$g, Jmam qH$dm ~’$m©À¶m énmV O{‘Zrda nS>VmV.

T>Jm‘Ü¶o da Am{U Imbr dmhUmè¶m dmè¶m‘wio YZmË‘H$ Am{U F$UmË‘H$ 
{dÚwV ^ma V¶ma hmoVmV.

hdm‘mZmÀ¶m {d{eï> pñWVr‘Ü¶o dmXio hr MH«$sdmXimV énm§VarV hmoD$ eH$VmV.

Ooìhm YZmË‘H$ Am{U F$UmË‘H$ {dÚwV ^ma EH$‘oH$mÀ¶m g§nH$m©V ¶oVmV Voìhm drOm 
M‘H$VmV (drO nS>Vo) T>Jm§À¶m AmV‘Ü¶o, T>Jm§‘Ü¶o qH$dm T>J Am{U O{‘Z ¶m‘Ü¶o drO 
M‘Hy$ (drO nSy>) eH$Vo.
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‘hËdmMo ‘wÔo  (Snapshots)

·· Xm~mMr ì¶m»¶m à{V EH$H$ joÌ’$imdarb (joÌmdarb) ~b Aer Ho$br 
OmVo.

·· Xm~mMo SI EH$H$ Ý¶yQ>Z/‘rQ>a2 (Newton/ metre2) (N/m2) Am{U Ë¶mbm 
nmñH$b Agohr åhUVmV, Vo "Pa' Zo Xe©{dbo OmVo.

·· Ðd Am{U KZ nXmW© nmÌmÀ¶m (^m§S>çm§§À¶m) q^Vrda Xm~ {Z‘m©U H$aVmV.
·· Amnë¶m g^modVmbr Agboë¶m hdoZo {Z‘m©U Ho$boë¶m Xm~mbm dmVmdaUr¶ Xm~ åhUVmV.
·· hdoÀ¶m Xm~mVrb ’$aH$m‘wio dmao dmhVmV.
·· Ja‘ hdm da OmVo, Á¶m‘wio H$‘r Xm~mMo joÌ V¶ma hmoVo. g^modVmbÀ¶m  Cƒ Xm~mÀ¶m 

^mJm‘YyZ W§S> hdm AmV OmVo Am{U Amnbr OmJm KoVo.
·· dmXir dmao {Z‘m©U hmoÊ¶mgmR>r ‘hËdmMr Amdí¶H$Vm åhUOo Amobmdm Am{U OmoaXma dmao.
·· da Am{U Imbr dmhUmè¶m OmoaXma dmè¶m‘wio ~’$mªMo H$U nmÊ¶mÀ¶m W|~m§er Kmgbo OmVmV, 

Á¶m‘wio T>Jm‘Ü¶o {dÚwV ^ma V¶ma hmoVmV.
·· T>Jm§À¶m AmV qH$dm T>Jm‘Ü¶o qH$dm T>§J Am{U O‘rZ ¶m‘Ü¶o {dÚwV ^ma AmXibo AgVm 

drO M‘H$Vo.
·· drO nS>ë¶m‘wio OrdrV Am{U ‘mb‘ÎmoMo ZwH$gmZ hmoD$ eH$Vo.
·· drO dmhH$ B‘maVrZm drOoÀ¶m n[aUm‘mnmgyZ g§ajU XoVmV.
·· ^maVr¶ hdm‘mZ {d^mJ (IMD) {Z¶{‘VnUo ^maVmVrb dmXio Am{U MH«$sdmXio ¶mda 

bj R>odVmV.

P        Q	         R
AmH¥$Vr 6.21

{Okmgm Ord§V R>odm  (Keep the curiosity alive.)

1. ¶mo½¶ {dYmZmMr {ZdS> H$am.

(i)	 AmH¥$Vr 6.21 H$miOrnyd©H$ nhm. R. ho nmÌ nmÊ¶mZo 
^abobo Amho Ooìhm nmUr AmoVUo Wm§~{dbo OmVo Voìhm 
nmÊ¶mMr nmVir hr....

(a) P ¶m nmÌm‘Ü¶o gdm©V OmñV hmoVo. 

(b) Q ¶m nmÌm‘Ü¶o gdm©V OmñV hmoVo.

(c) R ¶m nmÌm‘Ü¶o gdm©V OmñV hmoVo. 

(d) {VÝhr nmÌm‘Ü¶o g‘mZ hmoVo.
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(ii) emofH$ a~a (M) hm gnmQ> JwiJwirV n¥ð>^mJmda Xm~bm Am{U gmaImM a~ar emofH$ (N) 

hm IS>~S>rV n¥ð>^mJmda Xm~bm.........

(a) M² Am{U N ho XmoÝhr Amnmnë¶m n¥ð>^mJmda {MH$Q>VmV.

(b) M Am{U N ho XmoÝhr Amnmnë¶m n¥ð>^mJmda {MH$Q>V ZmhrV.

(c) M {MH$Q>Vmo na§Vw N {MH$Q>V Zmhr.

(d) M {MH$Q>V Zmhr na§Vw N {MH$Q>Vmo.

(iii)	nmÊ¶mMr Q>mH$s B‘maVrÀ¶m N>Vmda 'H' C§Mrda R>odVmV. O{‘Zrdarb Zimda nmÊ¶mMm 
OmñV Xm~ {‘i{dÊ¶mgmR>r EImÚmZo ho Ho$bo nm{hOo. 

(a) nmÊ¶mMr Q>mH$s R>odbobr C§Mr 'H' dmT>dmdr.

(b) nmÊ¶mMr Q>mH$s R>odbobr C§Mr 'H'  H$‘r H$amdr.

(c) ¶m nmÊ¶mÀ¶m Q>mH$s EoodOr ‘moR>r nmÊ¶mMr Q>mH$s g‘mZ C§Mrda R>odmdr.

(d) ¶m nmÊ¶mÀ¶m Q>mH$s EodOr bhmZ nmÊ¶mMr Q>mH$s g‘mZ C§Mrda R>odmdr. 

(iv)	AmH¥$Vr 6.22 ‘Ü¶o Xe©{dë¶mà‘mUo XmoZ ^m§S>r A Am{U B 

BA
AmH¥$Vr 6.22

hr nmÊ¶mZo g‘mZ ^abobr AmhoV Am{U PA Am{U PB  hm 
Ë¶m§À¶m Vimer Agbobm Xm~ Amho. FAAm{U FB hm nmÊ¶mZo 
bmdbobm A Am{U B  ^m§S>çmdarb Xm~ Amho.

(a) PA = PB, FA = FB

(b) PA = PB, FA < FB

(c) PA < PB, FA = FB

(d) PA > PB, FA > FB

2.	 Imbrb {dYmZo ~amo~a (T) H$s MyH$ (F) Vo {bhm.             

(i) hdm Cƒ Xm~mÀ¶m joÌmH$Sy>Z H$‘r Xm~mÀ¶m joÌmH$S>o dmhVo. 	(   )

(ii) ÐdnXmW© ’$º$ ^m§S>çmÀ¶m Vimda Xm~ {Z‘m©U H$aVmV.  	 (   )

(iii) MH«$sdmXimÀ¶m S>moù¶mÀ¶m ^mJm‘Ü¶o hdm‘mZ dmXir AgVo. 	(   ) 

(iv) JS>JS>mQ>mÀ¶m Xaå¶mZ H$ma‘Ü¶o amhUo gwa{jV Amho.    	 (   ) 
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3.	 AmH¥$Vr 6:23(a) ‘Ü¶o EH$ ‘wbJm O{‘Zrda AmS>dm nS>bm Amho 

AmH¥$Vr 6.23 (a)

Am{U AmH¥$Vr 6.23(b) ‘Ü¶o EH$ ‘wbJm (g¡b) ‘mVrV C^m 
Amho. Va H$moUË¶m n[apñWVrV ‘wbJm ‘mVr‘Ü¶o A{YH$ éVVmo 
H$maUo {bhm.

4.	 hÎmr Mma nm¶mda Wm§~Vmo Oa EH$m nmD$bmZo AmH«${‘bobo A§Va 
0.25m2 Amho. Oa hÎmrMo dOZ 20000N Agob Va' Ë¶m hÎmrZo 
O{‘Zrda bmXbobm Xm~ {H$Vr? 

* Vwåhr Ho$boë¶m AÜ¶¶Zmda AmYm[aV H$mhr àý V¶ma H$am. 

AmH¥$Vr 6.23(b)

5.	 A Am{U B ¶m XmoZ ~moQ>r AmhoV. A ¶m ~moQ>rÀ¶m nm¶mMo joÌ’$i 
7 ‘r2 Amho Am{U Ë¶m‘Ü¶o 5 ì¶³Vr ~gboë¶m AmhoV. B ¶m 
~moQ>rÀ¶m nm¶mMo joÌ’$i 3.5 ‘r2 Amho Am{U Ë¶m‘Ü¶o 3 ì¶º$s 
~gboë¶m AmhoV. àË¶oH$ ì¶º$sH$S>o 700N BVHo$ dOZ Amho. Va 
H$moUË¶m ~moQ>rÀ¶m nm¶mda A{YH$ Xm~mMm AZw^d ¶oVmo Vmo 
emoYm. Am{U Vmo {H$Vr?

Fig. 6.24

6.	 Oa hdm Am{U T>J ho {dÚwV àdmhmMo CÎm‘ dmhH$ AgVrb 
Va VoWo drO M‘Ho$b H$m? Vw‘À¶m CÎmamMr H$maUo {bhm.

7.	 AmH¥$Vr 6.24 ‘Ü¶o XmI{dë¶mà‘mUo A Am{U B ¶m XmoZ g‘mZ 
’w$½¶m‘Ü¶o H$m¶ KSy>Z ¶ooB©b Oa ~mQ>br‘Ü¶o H$mhr C§Mrn¶ªV 
nmUr ^abobo Agob Va. XmoÝhr ’w$Jo ‘moR>o hmoVmV H$m? Oa 
hmo¶, Agob Va Vo g‘mZ[aË¶m ’w$JVmV H$m? Vw‘À¶m CÎmamMo 
ñnï>rH$aU Úm.

8.	 dmXi ho MH«$sdmXi H$go ~ZVo? ¶mMo dU©Z 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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9.	 AmH¥$Vr 6.25 hr CÝhmù¶mVrb EH$m XþnmaÀ¶mdoirMr {H$ZmanÅ>rdarb PmS>o Xe©{dVo Va 
H$moUË¶m ~mOybm O{‘Z Amho A qH$dm B. Vw‘À¶m CÎmamMo ñnï>rH$aU Úm.

AmH¥$Vr 6.25

A                                                                                        B

10.	hdm Cƒ Xm~mÀ¶m joÌmH$Sy>Z H$‘r Xm~mÀ¶m joÌmH$S>o dmhVo ho Xe©{dUmè¶m H¥$VrMo dU©Z 
H$am.

11.	dmXi åhUOo H$m¶? Ë¶mÀ¶m {Z{‘©VrÀ¶m à{H«$¶m ñnï> H$am.

12.	drO nS>Ê¶mÀ¶m à{H«$¶oMo dU©Z H$am.

13.	Om{hamVr ’$bH$ Am{U ’$bH$m§À¶m ‘Ü¶o {N>Ðo H$m Ho$br OmVmV ¶mMo ñnï>rH$aU H$am.

	 Vw‘À¶m {‘ÌmZr ~Z{dboë¶m àým§Mo qMVZ H$am Am{U CÎma XoÊ¶mMm à¶ËZ H$am.

H$m?
Ho$ìhm?

{H$Vr doimn¶ªV

Hw$R>o?
H$m Zmhr?Amnë¶m AÜ¶¶Zmda AmYm[aV H$m§hr àíZ V¶ma H$am.

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

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

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

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

.............................................................................
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emoYm,  ¶moOZm H$am Am{U MMm© H$am.

·· 18 g|.‘r. bm§~ Am{U 2 g|.‘r é§XrMr EH$ H$mJXmMr nÅ>r 

g‘mO{dkmZ

Am§Va {eñVrMo 
àH$ën

Am§JR>m Am{U VO©Zr‘Ü¶o ‘w³VnUo bQ>Ho$b Aer Yam H$mJXmda 
’w§$H$ë¶mg H$m¶ KSy>Z ¶oB©b ¶mMm A§XmO H$am. AmÎmm hr H¥$Vr 
H$am. Vw‘À¶m {ZarjUm§Mr Zm|X H$am Am{U Vw‘À¶m {ZH$mbmMo 
ñnï>rH$aU H$am.

·· Joë¶m 20 dfm©‘Ü¶o ^maVm‘Ü¶o KSy>Z Amboë¶m 3 ‘w»¶ 
MH«$sdmXim§Mr ¶mXr H$am. àË¶oH$ MH«$sdmXim‘wio Pmboë¶m XmoZ 
‘w»¶ ZwH$gmZrMr ¶mXr H$am. ‘mb‘ÎmoMo ZwH$gmZ OrdrVhmZr 
H$‘r H$aÊ¶mgmR>r ñWm{ZH$ gaH$ma Am{U g‘wXm¶mZr H$moUVo Cnm¶ Ho$bobo AmhoV ñWm{ZH$ 
gaH$mabm Vwåhr gwMdy BpÀN>V Agboë¶m ¶mo½¶ gwMZm gm§Jm.

·· �̂ maVmÀ¶m doJdoJù¶m ñVamVrb dmXimÀ¶m {Vd«VoMr ‘m{hVr Jmoim H$am. Vw‘À¶m {ZîH$fm©Mr 
VwbZm H$am Am{U H$moUË¶m joÌmbm YmoH$m OmñV Amho Vo AmoiIm Vwåhr emoYboë¶m 
‘m{hVrbm H$maUo XoD$ eH$mb H$m?
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·· XJS> qH$dm dmiyMm {T>Jmam gmR>{dUo eŠ¶ H$m Amho, na§Vw nmÊ¶mgmaIo Ðd H$m Zmhr?

·· OmoS>boë¶m hmVmgmaIm AmH$ma nmUr H$m KoVo na§Vw gmoS>ë¶mda AmH$ma H$m J‘m{dVo ?

·· Amåhr hdm nmhÿ eH$V Zmhr na§Vw Vr ’w$J{dboë¶m ’w$½¶mMo dOZ H$go dmT>{dVo?

·· AmO AmnU Á¶m hdoMm ídmg KoVmo Vr hOmamo dfm©nydu ApñVËdmV AgbobrM Amho H$m?

·· Vw‘À¶m àíZm§Mr XodmUKodmU H$am.  

     
      ?

emoYm Am{U {dMma H$am.

nXmWmªÀ¶m Ðì¶mMo ñdê$n
(Particulate Nature of Matter) 

7
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Vwåhr ZXr H$mR>mda qH$dm g‘wÐ {H$Zmè¶mda IoiVmZm dmiyVyZ IS>o Am{U XJS> Jmoim Ho$bo 
AgVrb ho IS>o, XJS> Am{U dmiyV H$moRy>Z ¶oVmV?

nd©Vm‘Ü¶o Ywn Pmë¶m‘wio IS>H$ hiyhiy VwQ>VmV. ¶m àXoemVyZ dmhUmè¶m ZÚm Yyn Pmbobo IS>H$ 
dmhÿZ ZoVmV. ZÚm dmhV AgVmZm Ë¶m IS>H$mMo AmUIr VwH$S>o H$ê$Z IS>o, XJS> Am{U dmiy ~Z{dV 
amhVmV Am{U ‘moR>çm à‘mUmV Vo ‘¡XmZr àXoemV dmhÿZ ZoVmV.

‘moR>o IS>H$ ‘mVrÀ¶m ~marH$ H$Um§‘Ü¶o ‘moS>VmV. hm H$U ‘moR>çm IS>H$mMm gdm©V bhmZ EH$H$ 
Amho H$s dmiy Am{U ‘mVrMo ho H$U AmUIr nwT>o ‘moS>Vm ¶oVrb? Mbm AmnU emoY KoD$¶m.

7.1 nXmW© H$emnmgyZ ~Zbobm Amho?

H¥$Vr 7.1: Mbm emoY KoD$¶m.

·· ISy>Mr EH$ H$mR>r ¿¶m (AmH¥$Vr 7.1a) Am{U {VMo XmoZ 

(a)

(b)

(c) 

(d)

AmH¥$Vr 7.1(a) 
a) ISy>Mr H$mR>r
b) XmoZ VwH$S>çm‘Ü¶o ‘moS>bobr ISy>Mr H$mR>r
c) ~marH$ ^yH$Q>r‘Ü¶o Xibobm ISy>Mm VwH$S>m
d) {dembZ q^JmImbr {XgUmao ISy>À¶m  
    ^wH$Q>rMo OdiyZ Ñí¶

VwH$S>o H$am. (AmH¥$Vr 7.1b)

·· hmVmZo ISy> VmoS>Uo nwT>o H$R>rU hmoB©n¶ªV ISy> VmoS>V amhm.

·· Vmo’$ Am{U ‘wgi dmnê$Z AemàH$mao {‘imboë¶m ISy>Mo 
N>moQ>o VwH$S>o H$am. (AmH¥$Vr 7.1c)

·· {dembZ q^JmÀ¶m ghmæ¶mZo ~marH$ ISw>À¶m ^wH$Q>rMo 
{ZarjU H$am. (AmH¥$Vr 7.1d)

·· Vw‘Mo {ZarjU H$m¶ Amho?

·· Vwåhr nm{hbobm àË¶oH$ bhmZ H$U AOyZhr ISy>Mm EH$ 
H$U Amho.

¶m ~marH$ ISy>À¶m ^wH$Q>rMm àË¶oH$ 
H$U AOyZhr Ë¶mM nXmWm©nmgyZ 
~Zbobm Amho H$m H$s Vmo VwQ>ë¶mda 
qH$dm Xië¶mda Xþgè¶m H$em‘Ü¶o 
~Xbbm Amho?
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AemàH$mao {‘i{dbobo ISy>Mr 
EH$Ho$ hr ISy>Mr gdm©V bhmZ 
EH$Ho$ åhUyZ {dMmamV KoVbr 
OmVmV H$m?

CËgwH$Vm AmR>dm, B¶Îmm 7 dr ‘Yrb 
àH$aU Amnë¶m g^modVmbMo ~Xb… 
"^m¡{VH$ Am{U amgm¶{ZH$ ~Xb' ISy> 
XiUo hm ^m¡{VH$ ~Xb Amho qH$dm 
amgm¶{ZH$ ~Xb Amho? Vwåhr Aä¶mgbo 
Amho H$s ISy> Xië¶mZ§Va ZdrZ nXmWm©V 
~XbV Zmhr. Á¶m‘Ü¶o ISy>À¶m àË¶oH$ 

H$Um§Mm AmH$ma AmUIr H$‘r hmoUmam hm EH$ ^m¡{VH$ ~Xb Amho.

ISy>À¶m ^wH$Q>rMo ho IS>o AmUIr XiyZ ~marH$ H$ê$Z bhmZ H$Um§‘Ü¶o nwT>o H$aVm ¶oVmV. AmnU 
H$ënZm H$ê$¶m H$s ~marH$ XiÊ¶mMr hr à{H«$¶m AerM Mmby amhVo. AmnU Aem Q>ßß¶mda nmohmoMy H$s 
{OWo ISy>Mo H$U AmUIr nwT>o ~marH$ H$aVm ¶oUma ZmhrV.

¶m Q>ßß¶mda {‘iUmar N>moQ>r EH$Ho$ hr Ë¶m ISy>Zo ~Z{dboë¶m KQ>H$mMr ‘wb^yV aMZm Amho.

¶mMm AW© Agm H$s ISy>Mm EH$ g§nyU© VwH$S>m AZoH$ bhmZ KQ>H$mnmgyZ ~Zbobm hmoVm. ¶m 
KQ>H$m§Zm ISy>Mo KQ>H$ H$U Ago åhUVmV. KQ>H$ H$U åhUOo ‘wb^yV KQ>H$ Omo nXmWm©Mm qH$dm dñVyMm 
‘moR>m VwH$S>m ~Z{dVmo.

ISy>à‘mUo dmiy Am{U {MH$U‘mVrMo H$U ho ‘moR>çm IS>H$m§Mo gdm©V bhmZ KQ>H$ ZmhrV. ho gwÜXm 
Ë¶m§À¶m KQ>H$ H$Um§nmgyZ ‘moR>çm g§»¶oZo ~Zbobo AgVmV. 

nwT>o emoY KoD$¶m!

gmIa nmÊ¶mV {daKiyZ ÐmdU V¶ma hmoVo Vo AmR>dm. gmIa nmÊ¶mV {daKibr H$s {VMo H$m¶ 
hmoVo?

H¥$Vr 7.2: Mbm gmXa H$ê$¶m.

·· EH$m noë¶mV {nÊ¶mMo nmUr ^am. 

·· Ë¶m‘Ü¶o XmoZ M‘Mo gmIa Kmbm.

·· nmUr T>diy ZH$m. noë¶mÀ¶m daÀ¶m 
WamVyZ EH$ N>moQ>m nyU© M‘Mm nmUr 
¿¶m MmIyZ nhm. nmÊ¶mMr Md JmoS> 
Amho H$m?

·· AmVm gmIa nyU©nUo {daKion¶ªV nmUr T>diV amhm. (AmH¥$Vr 7.2)

·· nwÝhm daÀ¶m Wam§VyZ EH$ nyU© M‘Mm nmUr MmIyZ nhm.

MdrVrb ’$aH$ Vw‘À¶m bjmV Ambm Amho H$m¶? Ë¶mMr Md JmoS> Amho H$m?

àW‘ gwajm

{ejH$ qH$dm àm¡T> ì¶º$sÀ¶m XoIaoIrIm-
br hr H¥$Vr gmXa H$am. gm§{JVë¶m{edm¶ 
H$Yrhr H$m§hrhr ImD$ qH$dm {nD$ ZH$m.
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AmH¥$Vr 7.2 nmÊ¶mV gmIa 
{daKiUo

gmIa {daKië¶mZ§Va nmÊ¶mMm daMm Wa JmoS> bmJV Agë¶mZo Vo 
ÐmdUmV Agbo nm{hOo. Vwåhmbm ÐmdUmV gmIaoMo H$m§hr H$U 
{XgVmV H$m ?

gmIaoMo H$U {Xgy eH$V ZmhrV na§Vw MdrÀ¶m kmZmZo Ë¶m§Mo 
ApñVËd OmUdy eH$Vo. Ooìhm gmIa nmÊ¶mV {daKiVo Voìhm Vr 
Ë¶mÀ¶m KQ>H$ H$Um§‘Ü¶o ‘moS>V Agë¶m‘wio nwT>o {dKQ>rV hmoD$ 
eH$V Zmhr. gmIaoMm àË¶oH$ bhmZ H$U hm Aem Xebj Am{U 
Xebj KQ>H$ H$Um§nmgyZ ~Zbobm Amho.

H¥$Vr 7.1 Am{U 7.2 hr nXmW© hm ‘moR>çm g§»¶oZo AË¶§V bhmZ H$UmnmgyZ ~Zbobm Amho. ¶m 
H$ënZoMo g‘W©Z H$aVo. ho H$U BVHo$ bhmZ AmhoV H$s Vo gm‘mÝ¶ gwú‘Xe©H$mVyZhr {XgV ZmhrV.

na§Vw gmIa H$moR>o 
Jobr?

gmIaoMo bhmZ H$U ho nmÊ¶mÀ¶m H$Um§‘Yrb CnbãY OmJm doJir H$aVmV Am{U ì¶mnVmV. 
H$Um§‘Yrb ¶m OmJobm A§mVa H$U OmJm Ago åhUVmV.

ISy> Am{U gmIa ho XmoÝhr Ë¶m§À¶m 
KQ>H$ H$Um§‘Ü¶o ‘moS>Vm ¶oVmV, 
na§Vw KZ VwH$S>o V¶ma hmoÊ¶mgmR>r 
EH${ÌVnUo KQ>H$ H$U H$go Yabo Om-
VmV Vo Amåhr nmhþ?

7.2 nXmWmªÀ¶m doJdoJù¶m AdñWm H$em R>a{dVmV ?

nXmWm©Mo KQ>H$ H$U ho {ZgJm©Vrb AmH$f©U ñdénmÀ¶m ~bmÛmao EH$Ì Yabo (OmoS>bo) OmVmV. 
¶m ~bm§Zm Am§Va H$U AmH$f©U Ago åhUVmV. ¶m AmH$f©UmMr eº$s hr nXmWm©À¶m ñdénmda Am{U 
Am§Va H$U A§Vamda Adb§~yZ AgVo. A§Vam‘Ü¶o WmoS>rer Oar dmT> Pmbr Oar Am§Va H$U ~b ‘moR>çm 
à‘mUmV H$‘r hmoVo. ¶m nXmWm©Mr eº$s eodQ>r Ë¶m nXmWm©Mr ^m¡{VH$ pñWVr R>a{dVo.
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Amnbm d¡km{ZH$ dmagm

Vwåhmbm ‘m{hV Amho H$s àmMrZ H$mimnmgyZ bmoH$ {dMma H$arV Ambo AmhoV H$s 
dñVy {H$Vr A§Vamda ‘moS>Vm ¶oVmV Am{U nXmW© H$emnmgyZ ~Zbobo AmhoV ?

àmMrZ ^maVr¶ VËdkmZr AmMm¶© H$UmX ¶m§Zr àW‘ na‘mUy (AUy) Mr H$ënZm 
‘m§S>br. Ë¶m§Mm Agm {dœmg hmoVm H$s nXmW© hm na‘mUy ZmdmÀ¶m gwú‘ A{d^mÁ¶ 
emídV H$Um§nmgyZ ~Zbobm Amho.

hr H$ënZm Ë¶m§À¶m ""d¡eo{fH$ gyÌ'' ¶m J«§WmV {bhrbobr Amho.

doJdoJù¶m AdñWo‘Ü¶o hr AmH$f©Uo H$er ~XbVmV Vo AmnU nmhÿ¶m.

7.2.1 KZ AdñWm :

KZ nXmWmª‘Ü¶o KQ>H$ H$U H$go EH$Ì Yabo OmVmV?

H¥$Vr 7.3: Mbm emoY KoD$¶m.

·· bmoI§S>mMm VwH$S>m qH$dm bmoI§S>r pIim, IS>o 
‘rR>mMm VwH$S>m, XJS>, bmH$S>r VwH$S>m, Mmdr Am{U 
A°ë¶w{‘{Z¶‘Mm VwH$S>m ¶mgma»¶m H$m§hr KZ dñVy§Mm 
g§J«h H$am. (AmH¥$Vr 7.3)

·· Ë¶m§Mo AmH$ma Am{U AmH$ma‘mZ ¶m§Mo {ZarjU 
H$am.

·· Ë¶mda hmVmoS>rZo ‘maÊ¶mMm à¶ËZ H$am.

·· darb ghm dñVy§n¡H$s H$moUË¶m dñVy‘Ü¶o H$U EH$Ì KÅ> Yabobo AgVmV Ago Vwåhmbm dmQ>Vo? 

Vw‘À¶m bjmV Ambo Agob H$s ¶m gd© dñVy KZ AmhoV. Ë¶m§Zm {Z{üV AmH$ma Am{U KZ’$i 
Amho. ¶m dñVwpñWVr‘wio KZ nXmWm©‘Ü¶o H$U ho KÅ> OISy>Z R>odbobo AgVmV Am{U H$Um§‘Yrb 
AmH$f©U A{Ve¶ à~i AgVo. ¶m AmH$f©UmÀ¶m à~i ~bm‘wio H$U ho pñWa pñWVrV AgyZ Ë¶m§Zm 
‘wº$nUo hmbMmb H$aVm ¶oV Zmhr. (AmH¥$Vr 7.4(a))

ho H$U doJio H$aÊ¶mMm 
KZ AdñWoV H$m§hr ‘mJ© 

Amho H$m?

ho H$U ’$º$ Ë¶m§À¶m ñWmZm^modVr {’$é eH$VmV 
(H§$nZ qH$dm Am§XmobZ) na§Vw EH$‘oH$m§À¶m nwT>o OmD$ 
eH$V ZmhrV.

Ooìhm KZ nXmWm©Zm CîUVm {Xbr OmVo Voìhm Ë¶m§Mo 
H$U A{YH$ Vrd«VoZo H§$n nmdVmV.

XJS>

VA°ë¶w{‘{Z¶‘Mm VwH$S>m

IS>o ‘rR>

Mmdr

bmoI§S>r pIim

bmH$S>r R>moH$im

AmH¥$Vr 7.3 H$m§hr KZ dñVy
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(AmH¥$Vr 7.4 b)  EH$ AdñWm Aer ¶oVo H$s Ooìhm hr H§$nZo BVH$s Vrd« hmoVmV H$s H$U Ë¶m§Mo 
ñWmZ gmoSy> bmJVmV. Am§Va H$U AmH$f©U ~b Xþ~©b hmoVo Am{U KZ nXmW© hm Ðd AdñWoV énm§VarV 
hmoVmo. (AmH¥$Vr 7.4 c) Á¶m Vmn‘mZmbm ho KS>Vo Ë¶mbm KZ nXmWm©Mm {db¶ q~Xÿ Ago åhUVmV.

AmH¥$Vr 7.4 KZ nXmWm©À¶m {dViÊ¶mMr {dembZ nÜXVera {MÌ

(b) dmT>bobr H§$nZo Agbobo H$U(a) KZ (c) Ðd

dmVmdaUmÀ¶m Xm~mZo Á¶m {H$‘mZ Vmn‘mZmbm KZ nXmW© {dViyZ Ðd ~ZVmo Ë¶mbm Ë¶mMm {db¶ 
q~Xÿ, Ago åhUVmV.

gmYmaUnUo Ðd AdñWoV KZ AdñWoVrb H$Um§nojm H$U EH$‘oH$m§nmgyZ H$m§hrgo Xÿa AgVmV. (~’©$ 
hm AndmX Amho. Ë¶mMo H$U nmÊ¶mVrb H$Um§nojm OmñV Xÿa A§Vamda AgVmV.)

H$m§hr KZ nXmWm©‘Ü¶o H$Um§‘Yrb AmH$f©U ~b Xþ~©b AgVo Ë¶m‘wio Ë¶m§Mm {db¶ q~Xÿ H$‘r 
AgVmo. Va H$m§hr‘Ü¶o AmH$f©U ~b à~b AgVo Am{U Ë¶m§Mm {db¶ q~Xÿ CÀM AgVmo. KZ nXmW© 
Am{U Ë¶m§Mm {db¶ q~Xÿ Xe©{dUmar H$m§hr CXmhaUo H$moï>H$ 7.1 ‘Ü¶o AmhoV.

A. Z§. gm{hË¶ {db¶ q~Xÿ

1. ~’©$  0 °C

2. ¶war¶m 133 °C

3. bmoI§S> 1538 °C

H$moï>H$ 7.1 H$m§hr KZ nXmWmªMo {db¶ q~Xÿ
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KZ nXmWmªZm {Z{üV AmH$ma‘mZ 
(KZ’$i) AgVo, Ðd Am{U 
dm¶y~Ôb H$m¶ Amho?

7.2.2 Ðd AdñWm (Liquid State):

H¥$Vr 7.4: Mbm à¶ËZ H$am Am{U emoYyZ H$mT>m.

 	      

AmH¥$Vr 7.5 doJdoJù¶m AmH$mamÀ¶m ^m§S>çmV R>odbobo nmUr

(a) (b) (c)

200 {‘.br.
200 {‘.br. 200 {‘.br.A B

C

·· doJdoJù¶m AmH$mamMr VrZ ñdÀN> Am{U H$moaS>r ^m§S>r ¿¶m. Ë¶m§Zm A, B Am{U C Aer Zm§do 
{bhm. (AmH¥$Vr 7.5)

·· H$mJXmMr nmVi nÅ>r {MH$Q>dyZ qH$dm H$m¶‘À¶m noZmMm Cn¶moJ H$ê$Z àË¶oH$ ^m§S>çmVrb 200 
{‘.br. nmVir {MÝhm§H$sV H$am.

·· {MÝhm§H$sV Ho$boë¶m nmVirn¶ªV ^m§S>o A nmÊ¶mZo ^am.

·· ^m§S>o A ‘YyZ ^m§S>o B ‘Ü¶o Imbr nmUr gm§Sy> Z XoVm H$miOrnyd©H$nUo hñVm§Va H$am Am{U 
nmÊ¶mMm AmH$ma Am{U nmVis ¶m§Mo {ZarjU H$am.

·· AmVm VoM nmUr H$miOrnyd©H$nUo ̂ m§S>o B ‘YyZ ̂ m§S>o C ‘Ü¶o AmoVm Am{U nmÊ¶mMm AmH$ma Am{U 
Ë¶mMr nmVir ¶m§Mo nwÝhm {ZarjU H$am.

Vwåhmbm Ago {XgyZ ¶oVo H$s nmUr Á¶m ^m§S>¶mV AmoVbo OmVo Ë¶m nmÌmMm AmH$ma YmaU H$aVo 
åhUyZ. Amåhr Ago gm§Jy eH$Vmo H$s Ðdmbm {Z{íMV AmH$ma ZgVmo Am{U Vo Á¶m nmÌmV R>odbo OmVmV 
Ë¶mMm AmH$ma KoVmV. Ago KS>Ê¶mMo H$maU åhUOo Ðdm§Mo H$U ‘wº$nUo hmbMmb H$é eH$VmV. gd© 
{VÝhr nmÌm§‘Ü¶o nmÊ¶mMr nmVir 200 {‘.br. amhVo Am{U KZ’$imV H$moUVmhr ~Xb {XgyZ ¶oV 
Zmhr åhUyZ Amåhr Ago gm§Jy eH$Vmo H$s Ðdm§Zm {Z{íMV KZ’$i AgVo. VWm{n Oa EImXo nmÌ ñdÀN> 
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Zgob Va H$m§hr nmUr Ë¶m§À¶m q^VrZm {MH$Qy> eH$Vo Ë¶m‘wio AmoVë¶mZ§Va nwT>rb nmÌmVrb nmÊ¶mMr 

nmVir 200 {‘.br. nojm WmoS>r H$‘r hmoD$ eH$Vo.

H¥$Vr 7.4 Ago Xe©{dVo H$s Ðdm§Mo H$U ho ‘wº$nUo hmbMmb Ho$di ‘¶m©{XV OmJoV H$ê$ eH$VmV. 

åhUyZ Amåhr Agm {ZîH$f© H$mTy> eH$Vmo H$s Ðd nXmWm©Zm {Z{íMV AmH$ma ZgVmo na§Vw {Z{íMV KZ’$i 

AgVo.

AmVm AmnU Ðd Am{U KZ nXmWm©‘Yrb Am§VaH$Um§À¶m AmH$f©U ~bm§Mr VwbZm H$é¶m. EH$m 
CWi ^m§S>çmV WmoS>o nmUr ¿¶m Am{U Ë¶m‘Ü¶o Vw‘Mo ~moQ> {’$a{dÊ¶mMm à¶ËZ H$am. (AmH¥$Vr 7.6)

nmÊ¶m‘YyZ Vwåhr Vw‘Mo ~moQ> hbdy eH$Vm H$m?

AmH¥$Vr 7.6 nmÊ¶mVyZ ~moQ> {’$a{dUo

Vwåhr Vw‘Mo ~moQ> H$m¶‘Mo Z Wm§~Vm qH$dm I§S> nSy> Z XoVm hbdy eH$Vm, 
Oo KZ nXmWmªÀ¶m ~m~VrV H$aVm ¶oV Zmhr. Ooìhm Vwåhr ho H$ê$Z 
nmhVm Voìhm Vwåhr VmËnwaVo nmUr {dñWm{nV H$aV AgVm, Vwåhr ~moQ> 
H$mT>VmM nmÊ¶mMr pñWVr nyd©dV hmoVo. Amåhr Ago gm§Jy eH$Vmo H$s Ðd 
nXmWm©‘Ü¶o Am§Va H$Um§Mo AmH$f©U ho KZ nXmWm©nojm qH${MV Xþ~©b 

AgVo, na§Vw Varhr Vo H$Um§Zm EH$‘oH$m§À¶m Odi R>odÊ¶mgmR>r nwaogo à~b Amho.

CËgwH$Vm B¶Îmm 6 dr À¶m ""Vmn‘mZ Am{U ‘r nm{hbo Amho H$s gm§S>bobo 
nmUr ho H$m§hr H$mimZ§Va 
Zm{hgo hmoZo Am{U Vo 
H$moUË¶mhr Vmn‘mZmV KS>Vo.

‘mnZ'' ¶m àH$aUmMo ñ‘aU H$am. OoWo Vwåhr 
CH$iË¶m nmÊ¶mMo Vmn‘mZ (Ðd) nm{hbo hmoVo. 
Ooìhm ÐdmZm CîUVm {Xbr OmVo Voìhm EH$ Q>ßnm 
Agm ¶oVmo H$s Vo CH$iÊ¶mg gwédmV hmoVo. Á¶m 
Vmn‘mZmbm Ðd CH$iVo Am{U dmVmdaUmÀ¶m Xm~mZo Ë¶mMo ~mînmV énm§Va hmoVo Ë¶mbm Ë¶mMm CËH$bZ 
q~Xÿ Ago åhUVmV. H$Um§Mr hmbMmb BVH$s OmoaXma hmoVo H$s Vo EH$‘oH$m§nmgyZ Xÿa OmVmV, n[aUm‘r 
H$Um§‘Yrb AmH$f©U ~b H$‘r hmoVo. AIoa KQ>H$ H$U ho Ðd AdñWoVyZ ~mhoa nSy> bmJVmV. Ðd 
nXmWmªMoo énm§Va ho ~mîn qH$dm dm¶y AdñWoV hmoVo. CËH$bZ q~XÿV ~mînmMr {Z{‘©Vr Iyn ObX hmoVo 
Am{U Vr Ho$di n¥ð>^mJmdaM Zmhr Va ÐdmÀ¶m AmV XoIrb hmoVo. hr à{H«$¶m ÐdmV ~wS>~wS>o V¶ma 
hmoÊ¶mÀ¶m ñdê$nmV {XgyZ ¶oVo. VWm{n ~mîn {Z{‘©Vr hr gd© Vmn‘mZmda hmoVo, AJXr CËH$bZ 
q~XÿÀ¶m Imbr XoIrb hiy$hiy Am{U ’$º$ n¥ð>^mJmda hmoV AgVo. ¶m~Ôb Vwåhr ‘mJrb B¶Îmm‘Ü¶o 
{eH$bm AmhmV. ¶m ‘§X à{H«$¶obm ~mînr^dZ Ago åhUVmV.

7.2.3 dm¶y AdñWm (Gaseous State) :

dm¶yZm gwÜXm {Z[íMV 
AmH$ma‘mZ AgVo H$m?

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



124

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

H¥$Vr 7.5: Mbm Vnmg H$é¶m…

·· XmoZ nmaXe©H$ dm¶y nmÌ qH$dm H$mMoMo nobo ¿¶m Am{U àW‘ gwajm 

AJa~Vr OmiVmZm 
H$miOr ¿¶m.

Ë¶m§Zm A Am{U B Ago {MÝhm§H$sV H$am.

·· AJa~Vr OmiyZ Yya {Z‘m©U H$am.

·· dm¶ynmÌ A ho Ywamda CbQ>o Yam. (AmH¥$Vr 7.7 a)

·· dm¶ynmÌmZo Yya AmV AS>H$dm. (gmR>dm.)

·· Vo CbQ>m Am{U H$mMoÀ¶m PmH$UmZo PmHy$Z Q>mH$m. (AmH¥$Vr 7.7b)

·· Xþgao dm¶ynmÌ B CbQ>o Yam Am{U Vo dm¶ynmÌ A PmH$Umè¶m H$mMoÀ¶m PmH$Umda hiwdmanUo 
R>odm.

AmH¥$Vr 7.7: dm¶ynmÌm‘Ü¶o Yya ‘wº$nUo ngaVmo

(c) dm¶ynmÌ B R>odUo Am{U H$mMoMo PmH$U 
H$mTy>Z Q>mH$Uo

(d) Yya nga{dUo

dm¶ynmÌ B 
‘Yrb Yya

dm¶ynmÌ A 
‘Yrb Yya

(a) Yya Jmoim H$aUo (b) dm¶ynmÌ ho H$mMoÀ¶m PmH$UmZo PmH$Uo

dm¶ynmÌ

OiUmar AJa~Vr

(A)

H$mMoMo PmH$U� 

dm¶ynmÌm‘Ü¶o 

dm¶y Jmoim 
Ho$bm Amho. (A)

(A) (A)

(B) (B)

·· H$mMoMo PmH$U hiyhiy H$mT>m Am{U XmoÝhr dm¶ynmÌo nwaoer ~§X AmhoV Am{U Yya ~mhoa nS>Ê¶mgmR>r 
’$Q> Zmhr ¶mMr ImÌr H$am.

·· dm¶ynmÌ B ‘Ü¶o Yya H$gm ngaVmo ¶mMo {ZarjU H$am.
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·· dm¶ynmÌ B ‘Yrb g§nyU©OmJm YyamZo ì¶mnbr Amho. dm¶y§Zm {Z{íMV Ago AmH$ma‘mZ ZgVo Am{U 
Vo CnbãY Agbobr g§nyU© OmJm ì¶mnVmV (AmH¥$Vr 7.7d) Ðdmà‘mUo Vo Á¶m ^m§S>çmV AgVmV 
Ë¶mMm AmH$ma XoIrb Vo àmá H$aVmV.

¶mdê$Z Ago {XgyZ ¶oVo H$s dm¶y‘Yrb H$U gd© {Xem§Zr ‘wº$nUo {’$aVmV Am{U Am§Va H$Um‘Yrb 
AmH$f©Uo ZJÊ¶ AgVmV. n[aUm‘r dm¶y§Zm {Z{íMV AmH$ma qH$dm KZ’$i ZgVo.

¶m H¥$Vr‘Ü¶o dm¶y AdñWm Xe©{dÊ¶mgmR>r YyamMm dmna H$aÊ¶mV Ambm Amho. hdoV bQ>H$bobo 
YwamMo bhmZ H$U gVV dm¶y§À¶m AÑí¶ H$Um§da AmXiVmV Am{U Ë¶m§À¶m hmbMmbr‘wio Amåhmbm dm¶y 
H$Um§Mr hmbMmb nmhÊ¶mg ‘XV hmoVo.

AJa~VrÀ¶m YyamEodOr Am¶moS>rZ ~mîn dmnê$Z XoIrb hr {H«$¶m Xe©{dVm ¶oVo. 

AmH¥$Vr 7.8 ‘Ü¶o Xe©{dë¶mà‘mUo H$m§hr H$mimgmR>r ~§X dm¶wnmÌm‘Ü¶o H$m§hr KZ Am¶moS>rZ R>odyZ 
Am¶moS>rZMr dm’$ {‘i{dVm ¶oVo.

àW‘ gwajm

KZ Am¶moS>rZ dmnaVmZm H$miOr ¿¶m. 
Am¶moS>rZÀ¶m dm’$m§‘wio OiOi$ hmoD$ eH$Vo.

Ðd Am{U dm¶y ho XmoÝhr dmhVmV 

Am{U Ë¶m§Mm AmH$ma pñWa amhmV 

Zmhr. ho JwUY‘© Ë¶m§Zm KZ 

nXmWm©nmgyZ doJio H$aVmV Am{U 

Ë¶m§Zm Ðd nXmW© åhUyZ dJuH¥$V H$aVmV.

Am¶moS>rZ

AmH¥$Vr 7.8: Am¶moS>rZMr dm’$ hr dm¶wnmÌm‘Ü¶o ‘wº$nUo ngaVo.

7.3 nXmWmªÀ¶m VrZ AdñWm‘Ü¶o Am§VaH$Um‘Yrb OmJm H$er doJir AgVo ?

àË¶oH$ AdñWoMo (KZ, Ðd Am{U dm¶y) JwUY‘© {ZYm©arV H$aÊ¶mgmR>r Am§VaH$Um‘Yrb OmJm 
H$moUVr ^y{‘H$m ~Om{dVo?

¶m àlm§Mr CÎmao H$mT>Ê¶mgmR>r AmnU Imbrb H¥$Vr H$é¶m.
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H¥$Vr 7.6: Mbm à¶moJ H$é¶m.

·· gwB©{edm¶ EH$ {nMH$mar ¿¶m. {nMH$marMm XÅ>¶m nyU©nUo dmT>{dboë¶m pñWVrV ~mhoa IoMm. 
(AmH¥$Vr 7.9a)

·· {nMH$marÀ¶m AmV Agbobr hdm ~mhoa nSy> Z¶o åhUyZ Vw‘Mm A§JR>m {nMH$marÀ¶m CKS>çm 
Q>moH$mda R>odm. (AmH¥$Vr 7.9b)

·· XÅ>¶mbm hiyhiy Am{U pñWanUo AmVrb ~mOyZo T>H$bm. (AmH¥$Vr 7.9c)

gwB©{edm¶ {nMH$mar

AmH¥$Vr 7.9: doJdoJù¶m pñWVrVrb {nMH$marÀ¶m XÅ>¶m

(a) XÅ>¶m ~mhoa IoMUo (b) CKS>çm Q>moH$mda 
A§JR>m R>odUo

(c) XÅ>¶m AmVrb 
~mOybm IoMUo

gwB© Zgbobo 

B§Oo³eZ

·· Vwåhr H$m¶ {ZarjU H$amb ?

ho Ho$ë¶mZ§Va Vwåhmbm Ago {XgyZ ¶oB©b H$s {nMH$mar‘Yrb hdoMo KZ’$i H$‘r hmoV Amho. 

{nMH$mar‘Yrb dm¶yÀ¶m dV©Zm~Ôb Amåhr H$m¶ gm§Jy eH$Vmo?

Ooìhm Vwåhr XÅ>¶m Xm~yZ hdm AmV Xm~Vm Voìhm H$U Odi ¶oÊ¶mg ^mJ nmS>bo OmVmV. ¶mdéZ 
Ago {XgyZ ¶oVo H$s dm¶y H$Um§‘Ü¶o Ë¶m§À¶m Z¡g{J©H$ AdñWoV ~arM OmJm AgVo Am{U hr OmJm ~mø 
Xm~ dmnéZ H$‘r H$aVm ¶oVo.

Oa Vwåhr XÅ>¶m T>H$bUo Wm§~{dbo Va dm¶yMo H$U ngaVmV Am{U XÅ>¶m Ë¶mÀ¶m ‘yi pñWVrV 
‘mJo naV ¶oVmV. 

nmÊ¶mMm dmna H$ê$Z hr {H«$¶m nwÝhm H$am Am{U Ë¶mMo {ZarjU H$am. 

Vwåhmbm Ago {Xgob H$s nmUr ho àm¶mo{JH$[aË¶m A§grnS>Zr¶ Amho. 

Ðd nXmWm©‘Yrb Am§VaH$UmVrb OmJo~Ôb OmUyZ KoÊ¶mgmR>r AmnU AmUIr EH$ H¥$Vr H$é¶m.
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H¥$Vr 7.7: Mbm {ZarjU H$é¶m.

·· EH$ H$mMoMo ^m§S>o ¿¶m, Ë¶mV gw‘mao AY} ^m§S>o nmUr ^am Am{U nmÊ¶mMr nmVir {MÝhm§H$sV H$am. 
( AmH¥$Vr 7.10a)

·· Ë¶mV XmoZ M‘Mo gmIa Kmbm.

·· H$mMoÀ¶m ^m§S>çmda ZdrZ nmÊ¶mMr nmVir B Aer {MÝhm§H$sV H$am. (AmH¥$Vr 7.10 b)

·· gmIa {daKiÊ¶mgmR>r H$mMoÀ¶m H$m§S>rZo nmUr T>dim. (AmH¥$Vr 7.10c)

·· {MÝh B À¶m g§X^m©V nmÊ¶mMr nmVir dmT>Vo qH$dm H$‘r hmoVo ¶mMm A§XmO bmdm.

·· hr nmÊ¶mMr nmVis nwÝhm c Aer {MÝhm§H$sV H$am. (AmH¥$Vr 7.10d)

A
C
B

nmÊ¶mV 
{daKibobr 

gmIa

(d)

H$mMoMo 
^m§S>o

nmUr�
nmUr�

gmIa

A
B

H$mMoMr H$m§S>r

(a) (b)  (c)

AmH¥$Vr 7.10: nmÊ¶mÀ¶m nmVirVrb ~Xb

A gmIa nmÊ¶mV 
{daKi{dUo

nmÊ¶mÀ¶m nmVirV Vwåhmbm H$moUVm ’$aH$ {XgVmo?

Vwåhmbm Ago {XgyZ ¶oB©b H$s gwédmVrbm Ooìhm gmIa {‘gibr OmVo Voìhm nmÊ¶mMr nmVir 

AmH¥$Vr 7.11: nmÊ¶mVrb gmIaoÀ¶m H$Um§À¶m 
{dVaUmMo {dembrV ¶moOZm~ÜX {MÌ

gmIaoMo 
H$U

nmÊ¶mMo 
H$U

dmT>Vo na§Vw gmIa {daKië¶mZ§Va Vr H$m§hr à‘mUmV H$‘r 

hmoVo. åhUyZ ÐmdUmMo KZ’$i ho nmUr Am{U gmIaoÀ¶m 

KZ’$im§À¶m ~oaOonojm H$‘r Agë¶mZo nmÊ¶mÀ¶m H$Um§‘Ü¶o 

H$m§hr OmJm Agë¶mMo gy{MV hmoVo. {daKiboë¶m nXmWm©Mo 

H$U ¶m OmJm ì¶mnVmV. (AmH¥$Vr 7.11)

H¥$Vr 7.7 Mr H$m§hr BVa {dÐmì¶ KZ Ogo gm‘mÝ¶ ‘rR> 

qH$dm ½bwH$moO Am{U A{dÐmì¶ KZ Ogo dmiy Am{U XJS>mMo 

VwH$S>o KoD$Z nwZamd¥Îmr H$am.
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àË¶oH$ KQ>ZoV Vwåhmbm H$m¶ {XgyZ ¶oVo? gmIa Am{U dmiy  ho XmoÝhr KZ 
nXmW© AmhoV. gmIa nmÊ¶mV 
H$m {daKiVo na§Vw dmiy  H$m 

{daKiV Zmhr?

dmiyMo H$U {dÐmì¶ AmhoV H$m? {‘gië¶mZ§Va 
^m§S>¶mVrb nmÊ¶mMo AmH$ma‘mZ ~XbVo H$m 
Am{U H$m?

dmiy hm EH$ KZ nXmW© Amho Omo nmÊ¶mV 
{daKiV Zmhr. nmÊ¶mV {‘gië¶mda dmiyMo H$U pñWa 

AmH¥$Vr 7.12 nXmWm©À¶m VrZ AdñWo‘Yrb Am§Va H$Um§À¶m 
OmJoMo {dembrV ¶moOZm~X {MÌ

(a) KZ

(b) Ðd

(c) dm¶y

hmoVmV Am{U nmÌmV H$m§hr OmJm ì¶mnVmV Á¶m‘wio EHy$U 
AmH$ma‘mZ dmT>Vo.  

KZ nXmWm©‘Yrb Am§Va H$Um§À¶m OmJo~Ôb Vwåhr 
H$m¶ {dMma H$amb?

Vwåhr ¶m AJmoXaM {eH$bm AmhmV H$s KZ 
nXmWm©‘Yrb KQ>H$ H$U ho à~b AmH$f©U Omoam‘wio 
EH${ÌVnUo ~m§YyZ R>odbobo AgVmV. åhUyZ ho H$U 
EH$m {R>H$mUmhÿZ Xþgè¶m {R>H$mUr OmV ZmhrV Am{U 
Vo EH${ÌVnUo OIS>bobo AgVmV. VWm{n Vo A{Ve¶ 
g§b½Z[aË¶m OISy>Z R>oD$Z gwÜXm (AmH¥$Vr 7.12a ‘Ü¶o 
Xe©{dë¶mà‘mUo) H$Um§‘Ü¶o H$m§hr OmJm {e„H$ amhVo. 
Vwåhr Ago g‘Om H$s H$Um§‘Yrb OmJm hr hdoZo ^abobr 
Amho na§Vw ho Vgo Zmhr. Ë¶m‘Ü¶o H$m§hrhr ZgVo. AmH¥$Vr 
7.12 hr nXmWmªÀ¶m VrZ AdñWo‘Yrb H$Um§Mr ~m§YUr Am{U Am§Va H$Um§À¶m OmJoMo gmam§e XoVo.

EH$ nmD$b nwT>o

~è¶mMXm AmnU "H$U' hm eãX doJdoJù¶m g§X^m©V dmnaVmo. 

g§X^m©Zwgma ¶m eãXmMm AW© ~XbVmo. CXmhaUmW© dm¶y àXÿfUm~Ôb 

~mobVmZm "nXmWm©Mo {Zb§~Z H$U' hm eãX dmnabm OmVmo. hm eãX 

hdoV bQ>H$boë¶m bhmZ Yyir À¶m H$Um§Zm gw{MV H$aV AgyZ nXmWmªÀ¶m 

KQ>H$ H$Um§Zm Zmhr Oo Yyir H$Um§À¶m VwbZoV AË¶§V bhmZ AgVmV. 

Ia§ Va ho bhmZ YyirMo H$U XoIrb Iyn ‘moR>çm g§»¶oZo KQ>H$ H$Um§Zr 

~Zbobo AgVmV åhUOoM AUy Am{U aoUy hmo¶.
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7.4 nXmWmªÀ¶m doJdoJù¶m AdñWo‘Ü¶o H$U H$go hmbMmb H$aVmV ?

nXmWmªÀ¶m VrZ AdñWo‘Yrb H$Um§À¶m hmb>Mmbr{df¶r emoY KoD$¶m.

H¥$Vr 7.8: Mbm à¶moJ H$é¶m.

·· nmUr Agbobm EH$ H$mMoMm àW‘ gwajm

nmoQ>°{e¶‘ na‘°JZoQ>bm hmVmZo ñne© H$é ZH$m. 
Vo hmVmiÊ¶mgmR>r M‘Mm qH$dm H$bWm dmnam.

nobm ¿¶m Am{U Ë¶m‘Ü¶o 
nmoQ>°{e¶‘ na‘±JZoQ>Mo H$m§hr 
ñ’$Q>rH$ Kmbm.

H$mMoMm 
nobm

nmoQ>°{e¶‘ 
na‘±JZoQ>(a)

AmH¥$Vr 7.13 (a) Jwbm~r a§JmÀ¶m ngaboë¶m aofm 
	       (b) H$mMoÀ¶m noë¶m‘Yrb EH$g‘mZ Jwbm~r a§J 

(b)

Vw‘Mo {ZarjU H$m¶ Amho?.

·· 	 gwédmVrbm Vwåhmbm ñ’$Q>rH$mVyZ Jwbm~r a§JmÀ¶m H$m§hr aofm 
~mhoa nS>ÎmmZm {XgVrb. (AmH¥$Vr 7.13a)

·· 	H$mbm§VamZo g§nyU© nmÊ¶mMm EH$gmaIm Jwbm~r a§J àmá 
H$aob (AmH¥$Vr 7.13b)

·· 	Vwåhmbm ‘m{hV Amho H$m ho H$m KS>Vo?

ho KS>Ê¶mMo H$maU åhUOo nmÊ¶mMo H$U gVV JVr‘mZ AgVmV. àW‘V… Vo nmoQ>°{e¶‘ na‘°JZoQ>Mo 
H$U Ë¶mÀ¶m ñ’$Q>rH$mVyZ ~mhoa H$mT>VmV Am{U Z§Va Vo ¶m H$Umda AmXiVmV OoUo H$ê$Z Vo g§nyU© 
ÐdmV ngaVmV. AZoH$ nXmWm©À¶m ~m~VrV KQ>H$ H$U EH$‘oH$m§er BVHo$ à~b KÅ> Yabobo AgVmV 
H$s nmÊ¶mMo H$U Ë¶m§Zm ~mhoa H$mTy> eH$V ZmhrV. dmiygmaIo nXmW© ho nmÊ¶mV A{dÐmì¶ AgVmV.

  EImÚm emókmgmaIo {dMma H$am.

ñdV… H$ê$Z nhm !

·· VrZ H$mMoMo ñdÀN> nobo ¿¶m.
·· Ë¶mn¡H$s EH$m‘Ü¶o Ja‘ nmUr AmoVm, Xþgè¶m‘Ü¶o ImobrÀ¶m Vmn‘mZmMo nmUr Am{U {Vgè¶m‘Ü¶o ~’$m©Mo 
W§S> nmUr Kmbm.

·· Ë¶m àË¶oH$m‘Ü¶o nmoQ>°{e¶‘ na‘°JZoQ>Mm EH$ N>moQ>mgm XmUm Q>mH$m. 
·· H$miOrnyd©H$ nhm Am{U VwbZm H$am. Vw‘Mo {ZarjU H$m¶ Amho?

	 nmÊ¶mMo H$U ImobrÀ¶m Vmn‘mZmÀ¶m VwbZoV Ja‘ nmÊ¶mV ObX JVrZo hmbMmb H$aVmV Am{U 
~’$m©À¶m nmÊ¶mV AmUIr ‘§X hmbMmb H$aVmV. n[aUm‘r nmoQ>°{e¶‘ na‘°JZoQ> ho Ja‘ 
nmÊ¶mV gdm©V ObX, ImobrÀ¶m Vmn‘mZmdarb nmÊ¶mV H$‘r ObX Am{U ~’$m©i nmÊ¶mV 
gdm©V ‘§X JVrZo ngaVo. åhUyZM CîUVm {Xbr H$s H$Um§Mr hmbMmb dmT>Vo. 
AmH¥$Vr H$mTy>Z Vo XmI{dÊ¶mMm à¶ËZ H$am.
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CKS>çm S>moù¶m§Zr Z {XgUmè¶m 
dm¶y H$Um§Mr hmbMmb Amåhr 
H$er XmIdy eH$Vmo?

H¥$Vr 7.9: Mbm emoY KoD$¶m.

·· ImobrÀ¶m EH$m H$monè¶mV AJa~Îmr bmdm. (AmH¥$Vr 7.14)

·· H$m§hr {‘{ZQ>o Wm§~m Am{U {ZarjU H$am.

·· Vwåhmbm Xÿadê$Z gwJ§Y OmUdVmo H$m ?

AmH¥$Vr 7.14 AJa~Îmr OmiUo

Ooìhm ImobrÀ¶m EH$m H$monè¶mV AJa~Îmr Omibr OmVo Voìhm gwédmVrbm Ë¶mMm gwJ§Y ’$º$ 
AJa~Îmr^modVrM OmUdVmo. WmoS>çmM doimV Vwåhmbm Vmo gwJ§Y g§nyU© ImobrV OmUdy eH$Vmo. ho 
KS>Ê¶mMo H$maU åhUOo gwJ§YmMo H$U g§nyU© Imobr ^éZ ngaVmV. ¶mdéZ Ago {XgyZ ¶oVo H$s hdoMo 
H$U gVV hmbMmb H$arV AgVmV. hdoMo H$U gwJ§YmÀ¶m H$Um§da AmXiVmV Am{U Ë¶m§Zm ImobrV 
ngaÊ¶mg ‘XV H$aVmV.

Aaoao! AmVm ‘bm H$ib H$s AÎmaMm gwJ§Y 
Amnë¶mn¶ªV H$m Am{U H$gm nmohmoMVmo?
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Vwåhr dm¶yÀ¶m H$Um§À¶m hmbMmbrMm AZw^d KoVboë¶m H$m§hr BVa dmñV{dH$ OrdZmVrb 
n[apñWVrer XodmUKodmU H$ê$ eH$mb H$m?

H$Yr EoH$bo Amho

nXmWm©Mo H$U ho AZoH$ X¡Z§{XZ à{H«$¶m§‘Ü¶o 

‘hËdmMr ^y{‘H$m ~Om{dVmV. CXmhaUmW© Ooìhm 

AmnU gm~UmZo VobmZo S>mJbobo H$nS>o YwVmo Voìhm 

Ag§»¶ gm~UmMo H$U H$mnS>mdarb VobmÀ¶m 

H$Um§^modVr AgVmV. gm~UmÀ¶m H$UmMo EH$ 

Q>moH$ Vobmbm {MH$Q>Vo Am{U Xþgao Q>moH$ nmÊ¶m‘Ü¶o 

{‘giVo Ë¶m‘wio Vob {ZKÊ¶mg Am{U YwÊ¶mg 

‘XV hmoVo. (AmH¥$Vr 7.15)AmH¥$Vr 7.15 gm~UmMo H$U 
ñdÀN>Vog ‘XV H$aVmV.

¶m àH$aUmVrb Amnë¶m AÜ¶¶Zmdê$Z AmnU Ago åhUy eH$Vmo H$s nXmW© hm bhmZ H$Um§nmgyZ 
~Zbobm AgVmo Omo AmH$f©UmÀ¶m ~bmZo EH$Ì Yabm OmVmo. H$Um§‘Yrb AmH$f©U ~bm§Mr VmH$X hr 
Ë¶m§À¶mVrb A§Vamda Adb§~yZ AgVo, Or Ë¶m§À¶m Am¡pîUH$ D$O}da Adb§~yZ AgVo. AemàH$mao H$Um§Mr 
Am¡pîUH$ D$Om© hr nXmWm©Mr ^m¡{VH$ pñWVr R>a{dVo. KZ AdñWoV H$Um§Mr Am¡pîUH$ D$Om© H$‘r AgVo 
åhUyZ Vo EH$‘oH$m§À¶m Odi amhVmV Am{U ‘O~yV Am§VaH$U AmH$f©U ~b AZw^dVmV. ¶m‘wio Ë¶m§Mr 
hmbMmb ’$º$ bhmZ H§$nZmnwaVr ‘¶m©{XV hmoVo.

{db¶ q~Xÿda H$Um§‘Yrb> AmH$f©U ~bm§da ‘mV H$aÊ¶mgmR>r Am¡pîUH$ D$Om© dmnabr OmVo, 
Á¶m‘wio KZ nXmW© ÐdmV ~Xby eH$Vmo. ¶m Q>ßß¶mda H$U Ë¶m§À¶m pñWa ñWmZmnmgyZ Xÿa OmD$ eH$VmV. 
H$Um§‘Yrb A§Va WmoS>o dmT>Vo, Á¶m‘wio AmH$f©U ~bm§Mr VmH$X Aem nmVirda H$‘r hmoVo Á¶m‘wio H$U 
‘¶m©XrV OmJoV Agbo Var {’$é eH$VmV. dm¶wê$n AdñWoV H$Um§‘Ü¶o Ë¶m§À¶mVrb AmH$f©U ~bmda 
‘mV H$aÊ¶mgmR>r Am{U gd© {Xem§Zm ‘wº$nUo hmbMmb H$aÊ¶mgmR>r nwaoer D$Om© AgVo. darb dJm©V 
nXmW© ~Z{dUmè¶m ¶m H$Um§~Ôb Vwåhmbm A{YH$ ‘m{hVr {‘iob.

Mbm g§ndy¶m!

nXmWm©À¶m VrZ AdñWm§À¶m H$Um§Mo ñdê$n -
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Am§Va H$Um§‘Yrb OmJm 
{H$‘mZ

H$Um§Mo OIS>Uo ho A{V 
OdiMo AgVo

Am§Va H$Um§‘Yrb AmH$f©U 
H$‘mb AgVo

H$Um§Mr hmbMmb ZJÊ¶ 
(’$º$ H§$nZ)

H$U ‘wº$ AgVmV.

Am§Va H$Um§Vrb AmH$f©U ho 
{H$‘mZ AgVo.

Am§Va H$Um§‘Yrb OmJm 
hr KZ nXmWm©nojm OmñV 
AgVo.

KZ nXmWm©nojm ho H$U 
WmoS>o g¡b AgVmV.

Am§VaH$Um§Vrb AmH$f©U 
ho qH${MV KZ nXmWm©nojm 
Xþ~©b AgVo.

H$Um§Mr hmbMmb hr 
‘¶m©{XV OmJonwaVr {Z~©YrV 
AgVo.

gd© CnbãY OmJo‘Ü¶o 
H$Um§Mr hmbMmb hmoVo.

dm¶y Am§Va H$Um§‘Yrb 
OmJm H$‘mb AgVo.

nXmWm©À¶m AdñWm

KZ Ðd dm¶y

‘hËdmMo ‘wÔo (Snapshots)

·· nXmW© ho AË¶§V bhmZ H$Um§nmgyZ ~Zbobo AgVmV.
·· Am§Va H$Um§À¶m AmH$f©U Omoam‘wio H$U ho EH${ÌV Yê$Z R>odbo OmVmV.
·· Am§Va H$Um§‘Yrb AmH$f©U ho KZ nXmWm©‘Ü¶o gdm©V à~b AgVo, Ðd nXmWm©‘Ü¶o WmoS>o Xþ~©b 
Am{U dm¶w‘Ü¶o gdm©V Xþ~©b> AgVo.
·· KZ nXmWm©‘Ü¶o Am§Va H$Um§‘Yrb AmH$f©U à~b Agë¶m‘wio, Am§Va H$Um§‘Ü¶o {H$‘mZ OmJm 
Am{U KQ>H$ H$Um§Mr ‘wº$ hmbMmb ZgVo ¶m‘wio Ë¶m§Zm {Z{íMV AmH$ma Am{U AmH$ma‘mZ 
AgVo. 
·· Ðd nXmWmª‘Yrb H$Um§‘Yrb AmH$f©U ho KZ nXmWm©nojm qH${MV H$‘Hw$dV AgVo Á¶m‘wio H$U 
EH$m {d{eï> OmJoV hmbMmb H$ê$ eH$VmV Am{U Ë¶m§À¶mVrb H$Um§‘Yrb A§Va WmoS>o OmñV 
AgVo. åhUyZ Ðd nXmWmªMo AmH$ma‘mZ {Z{íMV AgVo na§Vw AmH$ma {Z{íMV ZgVmo.
·· dm¶y§‘Yrb Am§VaH$U AmH$f©U ho ZJÊ¶ AgVo Á¶m‘wio Ë¶m§Mo H$U EH$m {R>H$mUmhÿZ Xþgè¶m 
{R>H$mUr OmÊ¶mgmR>r nyU©nUo ‘moH$io AgVmV Am{U n[aUm‘r OmñVrV OmñV Am§Va H$U OmJm 
{‘iVo åhUyZ dm¶y§Zm {Z{íMV AmH$ma Am{U AmH$ma‘mZ ZgVo.
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CËgwH$Vm Ord§V R>odm.

1.	 ¶mo½¶ n¶m©¶ {ZdS>m.

	 KZ Am{U Ðd nXmWmª‘Yrb àmW{‘H$ ’$aH$ åhUOo KQ>H$ H$U ho AmhoV.

(i)	 KZ nXmWm©‘Ü¶o Vo H«$‘dma OdirH$[aË¶m OIS>bobo AgVmV Va Ðd nXmWm©‘Ü¶o Vo pñWa 	
		  AgVmV.

(ii)	 KZ nXmWm©‘Ü¶o Iyn Xÿada AgVmV Am{U Ðd nXmWm©‘Ü¶o Ë¶m§Mo ñWmZ {Z{íMV AgVo.

(iii)	KZ nXmWm©‘Ü¶o Zoh‘r hmbMmb H$aVmV Am{U Ðd nXmWm©‘Ü¶o {Z{íMV ñWmZ AgVo.

(iv)	KZ nXmWmª‘Ü¶o Vo H«$‘dma OdirH$[aË¶m OIS>bobo AgVmV Am{U Ðd nXmWmª‘Ü¶o 		
		  EH$‘oH$m§À¶m nbrH$S>o gaH$bobo AgVmV.

2)	 Imbrbn¡H$s H$moUVr {dYmZo gË¶ AmhoV? MwH$sMr {dYmZo XþéñV H$am.

(i)	 KZ nXmWm©Mo ÐdmV ê$nm§Va hmoUo ho ~’©$ {dViyZ nmUr hmoUo ¶mMo EH$ CXmhaU Amho.

(ii)	 {dViÊ¶mÀ¶m à{H«$¶o‘Ü¶o énm§VamÀ¶mdoir Am§Va H$Um§‘Yrb AmH$f©U H$‘r hmoVo. 

(iii)	KZ nXmWmªZm {Z{íMV AmH$ma Am{U {Z{íMV AmH$ma‘mZ (KZ’$i) AgVo.

(iv)	KZ nXmWmª‘Ü¶o Am§Va H$Um§Mr Am§Va{H«$¶m hr Iyn ‘O~yV AgVo Am{U Am§Va H$Um§‘Yrb 	
		  OmJm hr Iyn bhmZ AgVo.

(v)	 Ooìhm AmnU ImobrÀ¶m EH$m H$monè¶mV H$mnya OmiVmo Voìhm Ë¶mMm gwJ§Y ImobrÀ¶m gd© 	
		  H$monè¶mV nmohmoMVmo.

(vi)	CîUVm {Xë¶mda Amåhr H$mnya‘Ü¶o D$Om© {‘i{dV AgVmo Am{U Vr D$Om© dmgmÀ¶m  
		  ñdénmV ~mhoa nS>Vo.

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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3)	 g‘W©Zmgh ¶mo½¶ CÎma (~amo~a) {ZdS>m. Oa AmnU IyMudê$Z gd© KQ>H$ H$U H$mTy>Z Q>mHy$ 
eH$bmo Va H$m¶ hmoB©b?

(i) 	 H$m§hrhr ~XbUma Zmhr

(ii)	 H$U J‘mdë¶m‘wio IwMuMo dOZ H$‘r hmoB©b.

(iii)	IwMuMo H$m§hrhr {eëbH$ amhUma Zmhr.

4) 	dm¶y ghOnUo H$m {‘giVmV Va KZ nXmW© H$m {‘giV ZmhrV?

5)	 H$mMoÀ¶m noë¶mVrb XÿY Q>o~bmda gm§S>ë¶mda XÿY dmhVo Am{U ~mhoa ngaVo na§Vw H$mMoÀ¶m 
noë¶mVrb XÿY Ë¶mM AmH$mamV amhVo. ¶m {dYmZmMo g‘W©Z H$am.

6)	 ~’©$ {dViyZ nmÊ¶mÀ¶m dm’o$V énm§VarV hmoVmZm H$Um§À¶m aMZoVrb ~Xb AmH¥$Vr~ÜX[aË¶m 
XmIdm.

7)	 Imbrb nXmWm©Vrb AgUmè¶m H$Um§Mo à{V{ZYrËd H$aUmar AmH¥$Vr H$mT>m.

(i) 	 A°ë¶w{‘{Z¶‘Mm nÌm		  (ii) 	 p½bgarZ		 (iii) 	 {‘WoZ dm¶y

AmH¥$Vr 7.16

(a) (b)

8)  AmH¥$Vr 7.16a Mo {ZarjU H$am Á¶m‘Ü¶o H$m§hr H$mi 
Oië¶mZ§Va {dPboë¶m ‘oU~ÎmrMr à{V‘m XmI{dbr Amho. 
AmH¥$VrVrb ‘oUmÀ¶m doJdoJù¶m AdñWm AmoiIm Am{U 
Ë¶m AmH¥$Vr 7.16b ‘Ü¶o H$Um§Mr AdñWm XmI{dUmè¶m 
‘oU~Îmrer Owidm.
9)  g‘wÐmÀ¶m nmÊ¶mVrb ‘rR> {XgV Zmhr Var gwÕm Vo 
Mdrbm ImaQ> H$m AgVo? dU©Z H$am.
10) Vm§XimMo XmUo Am{U Vm§XimMo nrR> doJdoJù¶m 

^m§S>çm‘Ü¶o R>odë¶mda Vo Ë¶m ^m§S>çmMm AmH$ma àmá H$éZ KoVmV. Vo KZ nXmW© qH$dm Ðd nXmW© 
AmhoV? dU©Z H$am.

H$m?
Ho$ìhm?

{H$Vr doimn¶ªV

Hw$R>o?
H$m Zmhr?Amnë¶m AÜ¶¶Zmda AmYm[aV H$m§hr àíZ V¶ma H$am.

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

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

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

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

.....................................................................................
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emoY ¿¶m, ZjrH$m‘ Am{U dmX{ddmX H$am.

·· EH$m ~mQ>brÀ¶m Vm|S>mda EH$ ’w$Jm ~gdm Am{U ~mQ>br hr Ja‘ 

{dkmZ

nmÊ¶mV R>odm. H$m¶ hmoB©b ¶mMm emoY ¿¶m.

·· ‘mVrMo Jmoio, ‘Ur BË¶mXr dmnê$Z KZ, Ðd Am{U dm¶y§À¶m 
Am§Va H$Um§‘Yrb OmJm Xe©{dUmè¶m gmÜ¶m Z‘wÝ¶m§Mr aMZm H$am 
Am{U V¶ma H$am.

·· doJdoJù¶m Vmn‘mZm§da KZ, Ðd Am{U dm¶y§Mo H$U Agë¶mMo 
^mgdyZ J{V‘mZ H$U Xe©{dUmè¶m Z¥Ë¶mMr ^y{‘H$m V¶ma H$am.

·· "dm¶y ngê$ eH$VmV Am{U CnbãY Agbobr gd© OmJm KoD$ eH$VmV.' dm¶y§Mm hm JwUY‘© 
’$m¶Xoera Amho H$s hm{ZH$maH$? ¶mda dJm©V MMm© H$am.

EH$ nmD$b nwT>o

gd© nXmW© ~Z{dUmao bhmZ H$U åhUOo AUy Am{U aoUy hmo¶. 

CXmhaUmW© bmoI§S> ho bmoI§S>mÀ¶m AUy§Zr ~Zbobo AgVo Am{U gmoZo ho 

gmoÝ¶mÀ¶m AUy§Zr ~Zbobo AgVo. h¡S´>moOZ, Am°ŠgrOZ Am{U J§YH$ ¶mgma»¶m 

AZoH$ ‘wbÐì¶m§Mo AUy ñdV§ÌnUo ApñVËdmV Agy eH$V Zmhr. Aem KQ>ZoV 

EH$mM ‘wbÐì¶m§Mo H$m§hr {d{eï> AUy§Mr g§»¶m EH$Ì ¶oD$Z EH$ aoUy V¶ma 

hmoVmo. CXmhaUmW© h¡S´>moOZMo XmoZ AUy EH$Ì ¶oD$Z EH$ pñWa H$U V¶ma 

hmoVmo Ë¶mbm h¡S´>moOZ aoUy Ago åhUVmV. nmÊ¶mMm EH$ aoUy hm h¡S´>moOZMo 

XmoZ AUy Am{U Am°ŠgrOZMm EH$ AUynmgyZ ~Zbobm AgVmo.

AUy Am{U aoUy~Ôb A{YH$ ‘m{hVr darb dJm©V Vwåhr AÜ¶¶Z H$amb.

g‘mO

Am§V[aH$ 
{eñVrMo àH$ën
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