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FOREWORD

The National Curriculum Framework, (NCF), 2005, recommends that children’s life at school must be 

linked to their life outside the school. This principle marks a departure from the legacy of bookish learning 

which continues to shape our system and causes a gap between the school, home and community. The 

syllabi and textbooks developed on the basis of NCF signify an attempt to implement this basic idea. 

They also attempt to discourage rote learning and the maintenance of sharp boundaries between different 

subject areas. We hope these measures will take us significantly further in the direction of a child-centred 

system of education outlined in the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take to encourage 

children to reflect on their own learning and to pursue imaginative activities and questions. We must 

recognise that, given space, time and freedom, children generate new knowledge by engaging with the 

information passed on to them by adults. Treating the prescribed textbook as the sole basis of examination 

is one of the key reasons why other resources and sites of learning are ignored. Inculcating creativity 

and initiative is possible if we perceive and treat children as participants in learning, not as receivers of 

a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning. Flexibility in the daily 

time-table is as necessary as rigour in implementing the annual calendar so that the required number of 

teaching days are actually devoted to teaching. The methods used for teaching and evaluation will also 

determine how effective this textbook proves for making children’s life at school a happy experience, 

rather than a source of stress or boredom. Syllabus designers have tried to address the problem of curricular 

burden by restructuring and reorienting knowledge at different stages with greater consideration for child 

psychology and the time available for teaching. The textbook attempts to enhance this endeavour by 

giving higher priority and space to opportunities for contemplation and wondering, discussion in small 

groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard work done 

by the textbook development team responsible for this book. We wish to thank the Chairman of the 

advisory group in science and mathematics, Professor J.V. Narlikar and the Chief Advisor for this book, 

Professor Rupamanjari Ghosh, School of Physical Sciences, Jawaharlal Nehru University, New Delhi, 

for guiding the work of this committee. Several teachers contributed to the development of this textbook; 

we are grateful to them and their principals for making this possible. We are indebted to the institutions 

and organisations which have generously permitted us to draw upon their resources, material and 

personnel. We are especially grateful to the members of the National Monitoring Committee, appointed 

by the Department of Secondary and Higher Education, Ministry of Human Resource Development 

under the Chairmanship of Professor Mrinal Miri and Professor G.P. Deshpande, for their valuable time 

and contribution. As an organisation committed to systemic reform and continuous improvement in the 

quality of its products, NCERT welcomes comments and suggestions which will enable us to undertake 

further revision and refinement.

 Director

New Delhi National Council of Educational 

20 November 2006 Research and Training

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



iv

PREFACE

This textbook of Science for Class X is a continuation of our attempt in the Class IX Science textbook to 
comply with the guidelines of the National Curriculum Framework-2005. We had to work within a limited 
time frame and also had our own constraints coming in the way of this radical change. The revised and re-
structured syllabus for Class X covers selected topics in the broad themes of — Materials, The World of the 
Living, How Things Work, Natural Phenomena and Natural Resources. We have interpreted the syllabus 
to present a coherent coverage of scientific concepts related to our daily life on the select topics. It is an 
integrated approach to science at this level, with no sharp divisions into disciplines such as Physics, 
Chemistry, Biology and Environmental Science.

There has been a conscious attempt to address the relevant social concerns in this science textbook 
wherever possible — the concerns for people with special needs, the issues of gender discrimination, 
energy and environment have found their natural place in this book. Students have been encouraged to get 
into the debates on some of the management concerns (for sustainable development, for example) so that 
they can arrive at their own decisions after a scientific analysis of all the facts.

This book has some features which are meant to enhance its effectiveness. The theme of each chapter has 
been introduced with examples from daily life, and if possible, by a relevant activity that the students have 
to perform. The entire approach of the book is, in fact, activity-based, i.e., the students are required to 
construct knowledge themselves from these activities. The emphasis is not on definitions and technical 
terms, but on the concepts involved. Special care has been taken so that the rigour of science is not lost 
while simplifying the language. Difficult and challenging ideas, which are not to be covered at this stage, 
have often been placed as extra material in the boxes in light orange. The excitement of doing science 
comes from pursuing the unknown — the students would have the opportunity to think and explore 
somewhat beyond the syllabus and may feel the urge to continue their scientific expedition at higher levels. 
All such box items, including brief biography of scientists, are, of course, non-evaluative.

Solved examples are provided, wherever felt necessary, to clarify a concept. The in-text questions after a 
main section are for the students to check their understanding of the topic. At the end of each chapter, there 
is a quick review of the important points covered in the chapter. We have introduced some multiple choice 
questions in the exercises. There are problems of different difficulty levels answers to the multiple-choice 
questions and numericals, and hints for the difficult questions are included at the end of the book.

This book has been made possible because of the active participation of many people. I wish to thank 
Professor Krishna Kumar, Director, NCERT, Prof. G. Ravindra, Joint Director, NCERT, and Professor 
Hukum Singh, Head, Department of Education in Science and Mathematics, NCERT, specially for their 
keen interest in the development of the book and for all the administrative support. I wish to put on record 
my sincere appreciation for Dr Anjni Koul, the membercoordinator of the textbook development 
committee, for her extraordinary commitment and efficiency. It has been a real pleasure working with my 
textbook development team and the review committee. The chosen editorial team worked extremely hard, 
on tight deadlines, to bring the book close to the shape that we dreamt of. Fruitful discussions with some 
members of the MHRD Monitoring Committee helped in providing the final touches to the book. I do not 
have the words to acknowledge the professional and personal inputs I received from some of my close 
friends during the preparation of this book. We warmly welcome comments and suggestions for 
improvement from our readers.

Rupamanjari Ghosh
Professor of Physics

School of Physical Sciences
Jawaharlal Nehru University

New Delhi
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The National Council of Educational Research and Training (NCERT), besides 
expressing its gratefulness towards the members of the Textbook Development 
Committee for their contribution in the development of the Science Textbook for 
Class X, also acknowledges the contribution of the following members for reviewing, 
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2005gÀ gÁ¶ÖçÃAiÀÄ ¥ÀoÀåPÀæªÀÄªÀÅ F PÉ¼ÀV£À ªÉÊ²µÀÖöåUÀ¼À£ÀÄß ºÉÆA¢zÉ. 

 • PÀ°PÉAiÀÄ£ÀÄß fÃªÀ£ÀzÀ CªÀ±ÀåPÀvÉUÀ¼ÉÆA¢UÉ eÉÆÃr¸ÀÄªÀÅzÀÄ. 

 • PÀAoÀ¥ÁoÀ «zsÁ£À¢AzÀ PÀ°PÉAiÀÄ£ÀÄß ªÀÄÄPÀÛUÉÆ½¸ÀÄªÀÅzÀÄ.

 • ¥ÀoÀå¥ÀÅ¸ÀÛPÀUÀ¼À ºÉÆgÀvÁV ¥ÀoÀåPÀæªÀÄªÀ£ÀÄß ²æÃªÀÄAvÀUÉÆ½¸ÀÄªÀÅzÀÄ.

 • eÁÕ£ÀzÀ C©üªÀÈ¢ÞUÉ PÀ°PÁ C£ÀÄ¨sÀªÀUÀ¼À£ÀÄß §¼À¸ÀÄªÀÅzÀÄ.

 • ¨sÁgÀvÀzÀ ¥ÀæeÁ¸ÀvÁÛvÀäPÀ ¤ÃwAiÀÄ£ÀéAiÀÄ ªÀÄPÀÌ¼À CªÀ±ÀåPÀvÉUÀ½UÉ vÀPÀÌAvÉ ¸ÀàA¢¸ÀÄªÀÅzÀÄ.

 • ²PÀëtªÀ£ÀÄß EA¢£À ºÁUÀÆ ¨sÀ«µÀåzÀ fÃªÀ£ÁªÀ±ÀåPÀvÉUÀ½UÉ ºÉÇAzÀÄªÀAvÉ ªÀiÁqÀÄªÀÅzÀÄ.

 • «µAÀ iÄÀ U¼À À ªÄÉ ÃgUÉ ¼À £À ÄÀ ß «ÄÃj CªÅÀ U½À UÉ ̧ ªÀ ÄÀ Uæ À zÈÀ ¶ÖAiÄÀ  ̈ ÆÉ Ãz£Às AÉ iÄÀ £ÄÀ ß C¼ªÀ rÀ ¸ÄÀ ªÅÀ zÄÀ .

 • ±Á¯ÉAiÀÄ ºÉÆgÀV£À §zÀÄQUÉ eÁÕ£À ¸ÀAAiÉÆÃd£É.

 • ªÀÄPÀÌ½AzÀ¯ÉÃ eÁÕ£ÀªÀ£ÀÄß C©üªÀÈ¢Þ¥Àr¸ÀÄªÀÅzÀÄ.  

10£ÉÃ vÀgÀUÀwAiÀÄ «eÁÕ£À ¥ÀÄ¸ÀÛPÀzÀ°è CAvÀUÀðvÀ «zsÁ£À (Integrated Approach), 

gÀZÀ£ÁvÀäPÀ «zsÁ£À (Constructive Approach) ºÁUÀÆ ¸ÀÄgÀÄ½AiÀiÁPÁgÀzÀ «zsÁ£À (Spiral 

Approach) UÀ¼À£ÀÄß C¼ÀªÀr¸À¯ÁVzÉ.   

¥ÀoÀå¥ÀÅ¸ÀÛPÀUÀ¼À «µÀAiÀÄ ºÁUÀÆ C¨sÁå¸ÀUÀ¼ÀÄ «zÁåyðUÀ¼À£ÀÄß AiÉÆÃZÀ£É ªÀiÁqÀÄªÀAvÉ 
ªÀiÁr, ZÀlÄªÀnPÉUÀ¼À ªÀÄÆ®PÀ eÁÕ£À ºÁUÀÆ ̧ ÁªÀÄxÀåðUÀ¼À£ÀÄß ¥ÀqÉAiÀÄÄªÀAvÉ ªÀiÁqÀÄªÀ ¥ÀæAiÀÄvÀß 
ªÀiÁqÀ¯ÁVzÉ. ¥ÀoÀåªÀ¸ÀÄÛUÀ¼ÆÉ A¢UÉ CvÀåAvÀ CªÀ±ÀåPÀ fÃªÀ£À ªÀiË®åUÀ¼À£ÀÄß CAvÀUÀðvÀªÁV 
§¼À¸À¯ÁVzÉ. F £ÀÆvÀ£À ¥ÀoÀå¥ÀÅ¸ÀÛPÀUÀ¼ÀÄ ¥ÀjÃPÁë zÀÈ¶Ö¬ÄAzÀ gÀavÀªÁV®è. §zÀ¯ÁV CªÀÅUÀ¼ÀÄ 
«zÁåyðUÀ¼À ¸ÀªÁðAVÃt ªÀåQÛvÀé «PÀ¸À£ÀPÉÌ ¥ÀÇgÀPÀªÁVªÉ. vÀ£ÀÆä®PÀ CªÀgÀ£ÀÄß ¸ÀévÀAvÀæ ¨sÁgÀvÀzÀ 
¸Àé¸ÀÜ¸ÀªÀiÁdzÀ GvÀÛªÀÄ ¥ÀæeÉUÀ¼À£ÁßV ªÀiÁqÀÄªÀ ¥ÀæAiÀÄvÀß £ÀqÉ¢zÉ.

ªÀÄÄ£ÀÄßr 

     2005£ÃÉ  gÁ¶çÖÃAiÄÀ  ¥oÀ åÀPªæÀ ÄÀ  ªÄÀ vÄÀ  Û gÁ¶çÖÃAiÄÀ  ¥oÀ åÀªÀ̧ ÄÀ «Û £ À DzÁs gzÀ  À ªÄÉ Ã¯ É gaÀ vªÀ Áz À

J£ï.¹.E.Dgï.n 10£AÉ iÄÀ  vgÀ UÀ wÀ AiÄÀ  «eÁ£Õ  À ¥oÀ åÀ¥ÄÀ P̧Û À ªÀ £À ÄÀ ß AiÄÀ xÁªvÀ ÁVÛ  ªÄÀ gÁp ¨Ás µUÉ  É

C£ÄÀ ªÁz À ªiÀ Ár ¥æ̧À ÄÀ vÛ  À ¸Á°£°À  è eÁjUÆÉ ½¸À̄ ÁUÄÀ wzÛ .É  F ¥oÀ åÀ¥ÄÀ P̧Û À ªÀ £À ÄÀ ß MlÄ Ö 7 ªiÀ ÁzåÀ sªÄÀ U¼À °À  è

ºÆÉ gvÀ gÀ À̄ ÁVz.É  NCF -2005gÀ ¥oÀ åÀPªæÀ ÄÀ zÀ J®è ªÊÉ ²µöÖÀ åU¼À £À ÄÀ ß ºÆÉ A¢z.É   

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



viii

         
            JA. ¦. ªÀiÁzÉÃUËqÀ 

 
 

¤vÀå fÃªÀ£ÀzÀ°è «eÁÕ£ÀªÀÅ J¯Áè ºÀAvÀUÀ¼ÀÀ®Æè AiÀÄ±À¹ìUÉ CvÀåªÀ±ÀåPÀªÁVzÉ. gÁ¶ÖçÃAiÀÄ 
¥ÀoÀåPÀæªÀÄ-2005gÀAvÉ «eÁÕ£ÀzÀ ¥ÀjPÀ®à£ÉUÀ¼À£ÀÄß CxÀðªÀiÁrPÉÆAqÀÄ ¥ÀjÃPÉëAiÀÄ°è GvÀÛªÀÄ 
CAPÀUÀ¼À£ÀÄß ¥ÀqÉAiÀÄÄªÀÅzÀgÀ eÉÆvÉUÉ «eÁÕ£ÀªÀ£ÀÄß fÃªÀ£ÀzÀ ¸ÀPÀ® PÉëÃvÀæUÀ¼À®Æè §¼À¸ÀÄª À
¸ÁªÀÄxÀåðªÀ£ÀÄß ¨É¼É¹PÉÆAqÀÄ fÃªÀ£ÀzÀ°è AiÀÄ±À¸Àì£ÀÄß UÀ½¸ÀÄªÀAvÉ ªÀiÁqÀ¨ÉÃPÀÄ. CzÀÄ ¸ÀºÀPÁj 
PÀ°PÉUÀÆ ¥ÀÇgÀPÀªÁVgÀ¨ÉÃPÀÄ.

   F ¥oÀ åÀ¥ÅÀ Û̧PÀ ªÀ ÅÀ  «zÁåyð ̧ ßÉ Ã» ºÁUÆÀ  ²PëPÀ À ̧ ßÉ Ã»AiiÀ ÁVz.É  «eÁÕ£À P°À PÉ ̧ AÀ vÆÉ ÃµzÀ ÁAiÄÀ PÀ 
ºÁUÀÆ CxÀð¥ÀÇtðªÁUÀÄªÀAvÉ ªÀiÁqÀ®Ä F ¥ÀoÀå¥ÀÅ¸À ÛPÀªÀÅ ¸ÀÆPÀÛªÁzÀ zÁjAiÀÄ£ÀÄß 
gÀÆ¦¸ÀÄvÀÛzÉAiÉÄAzÀÄ £ÁªÀÅ ¨sÁ«¸ÀÄvÉÛÃªÉ. 

  F ¥ÀoÀå¥ÀÅ¸ÀÛPÀªÀ£ÀÄß ºÉZÀÄÑ GvÀÛªÀÄ¥Àr¸À®Ä vÀdÕjAzÀ, ²PÀëPÀjAzÀ, «zÁåyðUÀ½AzÀ ªÀÄvÀÄÛ 
¥ÉÇÃµÀPÀjAzÀ gÀZÀ£Á ¸À®ºÉUÀ¼À£ÀÄß ªÀÄvÀÄÛ nÃPÉUÀ¼À£ÀÄß ¸ÁéUÀw¸ÀÄvÉÛÃªÉ.

   gÁdåz°À ,è  F ¥ÄÀ ¸PÛÀ ªÀ £À ÄÀ ß P£À ßÀ qÀ ªÄÀ gÁp, v®É ÄUÄÀ  ªÄÀ vÄÀ Û v«À Ä¼ÄÀ  ªiÀ ÁzåÀsªÄÀ U½À UÉ ̈ Ás µÁAvjÀ ¹zÀ 
J®è ¸ÀA¥À£ÀÆä® ªÀåQÛUÀ½UÉ, PÁAiÀÄðPÀæªÀÄ ¸ÀAAiÉÆÃd£É ªÀiÁrzÀ PÁAiÀÄðPÀæªÀiÁ¢üPÁjUÉ, 
¸ÀÄAzÀgÀªÁV rn¦ PÁAiÀÄðªÀ£ÀÄß ¤ªÀð»¹gÀÄªÀ rn¦ D¥ÀgÉÃlgïUÀ¼ÀÄ ºÁUÀÆ ¸ÀA¸ÉÜUÉ, 
¥ÀÄ¸ÀÛPÀªÀ£ÀÄß CZÀÄÑPÀmÁÖV ªÀÄÄ¢æ¹ «vÀj¹gÀÄªÀ ªÀÄÄzÀæPÀgÀÄUÀ½UÉ F ¸ÀAzÀ¨sÀðzÀ°è PÀ£ÁðlPÀ 
¥ÀoÀå¥ÀÄ¸ÀÛPÀ ¸ÀAWÀªÀÅ ºÀÈvÀÆàªÀðPÀ PÀÈvÀdÕvÉUÀ¼À£ÀÄß C¦ð¸ÀÄvÀÛzÉ. 

ªÀåªÀ¸ÁÜ¥ÀPÀ ¤zÉðÃ±ÀPÀgÀÄ
PÀ£ÁðlPÀ ¥ÀoÀå¥ÀÄ¸ÀÛPÀ ¸ÀAWÀ(j) 

¨ÉAUÀ¼ÀÆgÀÄ
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 Amnë¶m X¡Z§{XZ OrdZmVrb Imbrb n[apñWVtMo H$miOrnyd©H$ {ZarjU H$am Am{U 
{dMma H$éZ H$m¶ KS>ob Vo gm§Jm O|ìhm -
 n CÝhmù¶m‘Ü¶o XÿY gm‘mÝ¶ (ImobrÀ¶m) Vmn‘mZmbm R>odbo AgVm.
 n bmoI§S>r Vdm / n°Z / {Iim Oa AmÐ©Vm Agboë¶m dmVmdaUmV R>odë¶mg 
 n Ðmjm§Mo {H$ÊdZ hmoUo (Am§~Uo).
 n AÞ {eOdbo OmVo.
 n Amnë¶m e[aamV AÞmMo nMZ hmoUo.
 n AmnU œmgmoÀN>dmg H$aUo.
 darb gd© n[apñWVr‘Ü¶o nXmWm©À¶m ñdén d ‘yi aMZo‘Ü¶o WmoS>çm à‘mUmV ~Xb 
hmoVmo. AmnU ‘mJrb dJm©‘Ü¶o ̂ m¡{VH$ d amgm¶{ZH$ ~Xbm{df`r {eH$bm AmhmV. Ooìhm 
EImXm amgm¶{ZH$ ~Xb KS>Vmo Voìhm AmnU amgm¶{ZH$ A{^{H«$¶m Pmbr Ago åhUVmo.
 amgm¶{ZH$ A{^{H«$¶m åhUOo dmñV{dH$ AW© H$m¶ Amho ¶m{df¶r H$XmMrV Vwåhmbm 
AmíM¶© dmQ>ob. AmnUmbm H$go g‘OUma H$s amgm¶{ZH$ A{^{H«$¶m KS>br Amho ? ¶m 
àíZm§Mr CÎmao emoYÊ¶mgmR>r AmnU H$mhr CnH«$‘ H$é¶m. 

"dñVwpñWVr {dkmZ ZgVo- Ogo eãXH$moe dmL>‘¶ gm{hË¶ ZgVmo'
- ‘m{Q>©Z EM. {’$ñMoa

àH$aU-1
amgm¶{ZH$ A{^{H«$¶m 
          Am{U g_rH$aUo

CnH«$‘ 1.1 
I~aXmar : ¶m CnH«$‘mgmR>r 
{ejH$m §À¶m ghmæ¶mMr 
JaO Amho. {dÚmÏ¶mªZr 
S>m où¶m§À¶m g§ajUmgmR>r 
H$mhr n[aYmZ Ho$ë¶mg CÎm‘ 
hmoB©b.
n 3-4 g |.‘r bm §~rMr 

‘°¾o{e¶‘Mr Vma  g±S>nonaZo 
KmgyZ ñdÀN> Ho$br. 

n Vr {M‘Q>çmZo KÅ> nH$S>m. pñnarQ²>Mm  {Xdm qH$dm ~Z©aÀ¶m ghmæ¶mZo noQ>dm Am{U 
AmH¥$Vr_Ü`o XmI{dë¶mà‘mUo dm°M½bmg‘Ü¶o Jmoim H$am. ‘°¾o{e¶‘Mr Vma 
OmiVmZm Vr e³¶Vmo Vw‘À¶m S>moù¶mnmgyZ Xÿa R>odm.

n Vwåhr H$m¶ {ZarjU Ho$bm ?

{M‘Q>m

~Z©a

‘°¾o {e¶‘Mr Vma

dm°M½bmg
‘°¾o{e¶‘ 

AmH¥$Vr 1.1: hdoV ‘°¾o{e¶‘Mr Vma OmiUo Am{U ‘°½Zo{e¶‘Mr 
amI dm°M½bmg‘Ü¶o Jmoim H$aUo.

(Chemical Reactions and Equations)
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AmH¥$Vr 1.1 - ‘°¾o{e¶‘Mr Vma hdoV OmiUo Am{U ‘°¾o{e¶‘ Am°³gmB©S> dm°M ½bmg‘Ü¶o O‘m 
H$aUo. AmnU {ZarjU Ho$bo H$s, ‘°¾o{e¶‘Mr Vma àIa Á¶moVrZo OiVo Am{U nm§T>è¶m MwUm©V énm§VarV 
hmoVo. ho MwU© åhUOoM ‘°¾o{e¶‘ Am°³gmB©S> hmo¶. ¶m ‘°¾o{e¶‘ Am°³gmB©S>Mr {Z{‘©Vr ‘°¾o{e¶‘ Am{U 
hdoVrb Am°pŠgOZÀ¶m {H«$¶o‘wio Pmbr.

CnH«$‘ 1.2
n n[ajm Zir‘Ü¶o boS>Zm¶Q´>oQ>Mo ÐmdU ¿¶m.
n Ë¶m‘Ü¶o nmoQ>°{e¶‘ Am¶moS>mB©S>Mo ÐmdU {‘gim.
n Vwåhr H$m¶ {Z[ajU Ho$bm ?

CnH«$‘ 1.2
n  n[ajm Zir‘Ü¶o boS>Zm¶Q´>oQ>Mo ÐmdU ¿¶m.
n  Ë¶m‘Ü¶o nmoQ>°{e¶‘ Am¶moS>mB©S>Mo ÐmdU {‘gim.
n  Vwåhr H$m¶ {ZarjU Ho$bm ?

   CnH«$‘ 1.3
n  M§MwnmÌm‘Ü¶o qH$dm n[ajmZir‘Ü¶o OñVmMo H$mhr VwH$S>o ¿¶m
n Ë¶m‘Ü¶o {dab hm¶S´>moH$bmoarH$ Amåb qH$dm gëâ`w[aH$ Amåb {‘gim (Am.1.2)
n  I~aXmar : AmåbmMr H$miOrnyd©H$ hmVmiUr H$am.
n  OñVmÀ¶m VwH$S>çm§ ̂ modVr H$mhr KS>V Agë¶mMo Vwåhr {ZarjU Ho$bo H$m ?
 M§MwnmÌ qH$dm n[ajmZirbm ñne© H$am.VoWo Vmn‘mZm‘Ü¶o H$mhr ~Xb Pmbm H$m ?

 

 

 

 

PmH$U

 H$mMoMrZir

 M§MwnmÌ

 {dab gëâ`w[aH$ Amåb
 OñVmMo VwH$S>o

Am. 1.2 OñVmMr {dab gëâ`w[aH$ 
Amåbmer {H«$¶m hmoD$Z 

hm¶S´>moOZ dm¶y ‘w³V hmoUo 

 darb VrZ CnH«$‘m§déZ AmnU Ago åhUy 
eH$Vmo H$s, Imbrb {Xboë¶m {ZarjUmÀ¶m 
AmYmao amgm¶{ZH$ A{^{H«$¶m KS>br H$s Zmhr 
ho R>ady eH$Vmo :-
n  ̂ m¡{VH$ AdñWo‘Ü¶o ~Xb
n  a§Jm‘Ü¶o ~Xb
n  dm¶y ‘wº$ hmoUo
n  Vmn‘mZm‘Ü¶o ~Xb
 Amnë¶m g^modVmbÀ¶m ~Xbm§Mo AmnU 
{Z[ajU H$aV AgVmo, AmnU nmhÿ eH$Vmo H$s 
Amnë¶m g^modVmbr {d{dY àH$maÀ¶m 

amgm¶{ZH$ A{^{H«$¶m KS>V AgVmV. AmnU ¶m nmR>m‘Ü¶o {d{dY àH$maÀ¶m amgm¶{ZH$ 
A{^{H«$¶m§Mm Am{U Ë¶m§À¶m g§km d aoUwgwÌm§Zr Xe©{dÊ¶mMm Aä¶mg H$aUma AmhmoV.
1.1 amgm¶{ZH$ g_rH$aUo ( Chemical Equations)

 CnH«$‘ 1.1 Mo AmnU Ago dU©Z H$é eH$Vmo H$s Ooìhm ‘°¾o{e¶‘Mr Vma Am°pŠgOZ 
~amo~a Omibr Va Ë¶mMo ‘°¾o{e¶‘ Am°³gmB©S>‘Ü¶o énm§Va hmoVo. amgm¶{ZH$ A{^{H«$¶m§À¶m 
dU©ZmMr dm³¶aMZm hr A{Ve¶ bm§~Q> AgVo. Vr AmnU dm³¶ aMZm WmoS>³¶mV g§{jßV 
{bhÿ eH$Vmo. Ë¶mgmR>r gdm©V gmonm ‘mJ© åhUOo amgm¶{ZH$ A{^{H«$¶m empãXH$ 
g{‘H$aUmÀ¶m ñdénmV {bhrUo.

dm¶y

{dkmZ
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darb amgm¶{ZH$ A{^{H«$¶m empãXH$ g_rH$aUmÀ¶m ñdénmV Aer hmoVo.
‘°¾o{e¶‘ + Am°pŠgOZ             ‘°¾o{e¶‘ Am°³gmB©S>        (1.1)

   A{^{H«$¶mH$maHo$                  CËnmXrV
 amgm¶{ZH$ A{^{H«$¶o‘Ü¶o (1.1) Á¶m nXmWm©‘Ü¶o amgm¶{ZH$ ~Xb hmoVmo Vo nXmW© 
‘°¾o{e¶‘ Am{U Am°pŠgOZ AmhoV Ë¶m§Zm A{^{H«$¶mH$maHo$ Ago g§~moYbo OmVo. 
amgm¶{ZH$ A{^{H«$¶o‘Ü¶o Omo qH$dm Oo Z{dZ nXmW© V¶ma hmoVmV Ë¶m§Zm CËnmXrVo Ago 
åhUVmV. Ogo ¶m amgm¶{ZH$ A{^{H«$¶o‘Ü¶o ‘°¾o{e¶‘ Am°³gmB©S> ho CËnmXrV Amho.
 empãXH$ g_rH$aUm‘Ü¶o A{^{H«$¶mH$maH$m§nmgyZ CËnmXrVm‘Ü¶o ~Xb hmoVmo ho 
A{^{H«$¶mH$maHo$ d CËnmXrVo ¶m§À¶m‘Ü¶o ~mUmMo {MÝh H$mTy>Z Xe©{dbo OmVo. 
A{^{H«$¶mH$maHo$ hr emãXrH$ g{‘H$aUmÀ¶m S>mì¶m ~mOybm {b{hVmV d Ë¶m§À¶m‘Ü¶o 
A{YH$ (+) {MÝh R>odVmV. Ë¶mMà‘mUo, CËnmXrVo gwÜXm g_rH$aUmÀ¶m COì¶m ~mOybm 
{b{hVmV d Ë¶m§À¶m‘Ü¶o A{YH$ (+) {MÝh R>odVmV. CËnmXrVmH$S>o Agbobo ~mUmMo 
Q>moH$ A{^{H«$¶oMr {Xem Xe©{dVo.
1.1.1 amgm¶{ZH$ g‘rH$aUmMo boIZ (Writing a Chemical Equations)
 amgm¶{ZH$ g_rH$aUo {b{hÊ¶mgmR>r AmUIr H$moUVr g§{já d gmonr nÜXV Amho ? 
amgm¶{ZH$ g_rH$aUm§À¶m‘Ü¶o  Oa AmnU eãXm§À¶m EodOr amgm¶{ZH$ gwÌm§Mm dmna 
Ho$bm Va AmUIr g_rH$aU g§{já Am{U Cn¶moJr hmoB©b. amgm¶{ZH$ g_rH$aU ho 
amgm¶{ZH$ A{^{H«$¶m Xe©{dVo. Oa Vwåhr ‘°¾o{e¶‘, Am°pŠgOZ Am{U ‘°¾o{e¶‘ 
Am°³gmB©S> ¶m§Mo ñ‘aU Ho$bmV Va empãXH$ g_rH$aU Ago {bhÿ eH$Vmo.

Mg + O2          MgO ---- (1.2)
 ~mUmÀ¶m S>mì¶m d COì¶m ~mOybm AgUmè¶m ‘wbÐì¶m§À¶m AUy§Mr g§»¶m ‘moOm 
Am{U VwbZm H$am. XmoÝhr ~mOybm ‘wbÐì¶m§À¶m AUy§Mr g§»¶m g‘mZ Amho ? Oa Agob 
Va g_rH$aU g§VwbrV Amho. Oa Zgob Va g_rH$aU Ag§VwbrV (Ag‘Vmob) Amho. 
H$maU g_rH$aUmÀ¶m XmoÝhr ~mOybm dñVw‘mZ g‘mZ Zmhr. Aem àH$maMr amgm¶{ZH$ 
g_rH$aUo hr amgm¶{ZH$ A{^{H«$¶m§Mo amgm¶{ZH$ g_rH$aU gm§JmS>o AgVmV. g_rH$aU 
(1.2) ho ‘°¾o{e¶‘ hdoV OmiUo ¶m amgm¶{ZH$ A{^{H«$¶oMo amgm¶{ZH$ g_rH$aU 
gm§JmS>m Amho.
1.1.2 amgm¶{ZH$ g_rH$aUm§Mo g§VwbZ (Balanced a Chemical Equations)
 B¶Îmm ZddrÀ¶m dJm©‘Ü¶o {eH$boë¶m dñVw‘mZmÀ¶m Aj¶VoMm {Z¶‘ AmR>dm. 
amgm¶{ZH$ A{^{H«$¶o‘Ü¶o dñVw‘mZmMr {Z{‘©Vr qH$dm Zme hmoV Zmhr. åhUOoM 
amgm¶{ZH$ A{^{H«$¶o‘Yrb CËnm{XVm§À`m ‘wbÐì¶m§Mo EHy$U dñVw‘mZ ho 
A{^{H«$¶mH$maH$m‘Yrb ‘wbÐì¶m§À¶m EHy$U  dñVw‘mZmBVHo$M AgVo.
 Xþgè¶m eãXm§V gm§Jmd¶mMo Pmë¶mg amgm¶{ZH$ A{^{H«$¶onydu Am{U amgm¶{ZH$ 
A{^{H«$¶oZ§Va ‘wbÐì¶m§À¶m AUy§Mr g§»¶m g‘mZ AgVo. åhUyZM Amnë¶mbm amgm¶{ZH$ 
g_rH$aUmMr aMZm g§VwbrV H$aÊ¶mMr JaO Amho.

amgm¶{ZH$ A{^{H«$¶m Am{U g_rH$aUo
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amgm¶{ZH$ g_rH$aU (1.2) g§VwbrV Amho. AmVm AmnU Q>ßß`m-Q>ßß`mZo amgm¶{ZH$ 
g_rH$aU g§VwbrV H$aÊ¶mg {eHy$¶m.

 CnH«$‘ 1.3 gmR>r amgm¶{ZH$ g_rH$aU Ago Xe©{dbo OmVo.
 (qPH$) OñV + gëâ`warH$ Amåb    qPH$ gë’o$Q> + hm¶S´>moOZ 

darb empãXH$ g_rH$aU Imbrb à‘mUo amgm¶{ZH$ g_rH$aU ñdénmÀ¶m Xe©{dbo OmVo.
Zn + H SO       ZnSO  + H ---(1.3)2 4 4 2 

 AmVm AmnU ~mUmÀ¶m XmoÝhr ~mOybm AgUmè¶m ‘ybÐì¶m§À¶m AUy§Mr g§»¶m 
VnmgyZ nmhÿ¶m.
  ‘ybÐì¶ A{^{H«$¶mH$maH$m§À¶m CËnm{XVm§À¶m AUy§Mr
   AUy§Mr g§»¶m (S>mdr ~mOy) g§»¶m (COdr ~mOy)
  Zn 1 1
  H 2 2
  S 1 1
  O 4 4 
 ~mUmÀ¶m XmoÝhr ~mOybm ‘wbÐì¶m§À¶m AUy§Mr g§»¶m g‘mZ Agë¶m‘wio g_rH$aU 
(1.3) g§VwbrV (g‘Vmob) amgm¶{ZH$ g_rH$aU Amho. 
   AmVm AmnU Imbrb amgm¶{ZH$ g_rH$aU g§VwbrV(g‘Vmob)H$aÊ¶mMm à¶ËZ H$é¶m 

Fe + H O       Fe O  + H -------(1.4)2 3 4 2  

 nm¶ar I : amgm`{ZH$ g_rH$aU g§VwbrV (g_Vmob) H$aV AgVmZm àW_V: àË`oH$ 
aoUwgwÌm^modVr Mm¡H$Q> AmIyZ ¿`m. g_rH$aU g_Vmob H$aV AgVmZm Mm¡H$Q>rÀ`m 
AmV H$moUVmhr ~Xb H$éZ ZH$m.

 Fe   +  H O                Fe O     +   H  -------(1.5)2 3 4 2  

  nm¶ar II : `m Ag§VwbrV g_rH$aUm‘Yrb (1.5) {d{dY ‘wbÐì¶m§À¶m AUy§Mr 
g§»¶m ¶m§Mr ¶mXr H$am.

  ‘ybÐì¶ A{^{H«$¶mH$maH$m§ _Yrb CËnm{XVm§_Yrb AUy§Mr
   AUy§Mr g§»¶m (S>mdr ~mOy) g§»¶m (COdr ~mOy)
  Fe 1 3
  H 2 2
  O 1 4

 nm¶ar III : Á¶m g§¶wJm‘Ü¶o AUw§Mr OmñVrV OmñV g§»¶m AgVo Ë¶mnmgyZ§M 
g_rH$aU g§VwbrV H$aUo gmo¶rMo AgVo. ‘J Vo A{^{H«$¶mH$maH$ qH$dm CËnmXrV Agy 
eH$Vo. Ë¶m g§¶wJm‘Yrb OmñVrV OmñV AUw§Mr g§»¶m AgUmè¶m ‘wbÐì¶mMr {ZdS> 
H$amdr. ¶m {ZîH$fm©Mm Cn¶moJ H$éZ AmnU  Mr {ZdS> H$é¶m Am{U Ë¶mVrb Fe O3 4

Am°³grOZ KoD$. g_rH$aUmÀ¶m COì¶m ~mOybm Mma Am°pŠgOZ AUy AmhoV Am{U S>mì¶m 
~mOybm EH$M Amho.

{dkmZ
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Am°pŠgOZMo AUy g§VwbrV H$aÊ¶mgmR>r -
  Am°pŠgOZMo AUy A{^{H«$¶mH$maH$m‘Ü¶o CËnm{XV ‘Ü¶o
 1) ‘yi énmV 1 (  ‘Ü¶o) 4 (Fe O  ‘Ü¶o)H O2 2 4

 2) g§VwbrV H$aÊ¶mgmR>r 1x4 4
 AUy§Mr g§»¶m g‘mZ H$aVmZm AmnU ho bjmV R>odbo nm{hOo H$s, amgm¶{ZH$ 

A{^{H«$¶o‘Ü¶o ^mJ KoUmè¶m ‘wbÐì¶m§À¶m qH$dm g§¶wJm§À¶m aoUwgwÌm‘Ü¶o ~Xb H$é 
eH$V Zmhr. 

 CXmhaUmW©, Am°pŠgOZ AUybm g§Vw{bV H$aÊ¶mgmR>r AmnU  4 hm ghJwUH$ H O 2

gmR>r {bhmdm Ogo 4H O VgoM H O  qH$dm (H O)  Ago {bhÿ eH$V Zmhr. AmVm 4 42 2 2

H$mhr à‘mUmVrb g§VwbrV g{‘H$aU Ago hmoB©b.
  Fe   +   4 H O            Fe O    +   H          (1.6)2 3 4 2

(H$mhr à‘mUmV g§VwbrV g_rH$aU)
nm¶ar (IV) : Fe Am{U H AUy AOyZhr g§VwbrV Pmbobo ZmhrV. nwT>rb g§VwbZ {H«$¶m 

Mmby R>odÊ¶mgmR>r Ë¶mn¡H$s H$moUVohr EH$ ‘wbÐì¶ ¿¶m. AmVm AmnU H$mhr 
à‘mUmVrb g§VwbrV g_rH$aUm‘Ü¶o hm¶S´>moOZ AUy g§VwbZmgmR>r KoD$¶m. 

 hm¶S´>moOZ AUyMr g§»¶m g§VwbrV H$aÊ¶mgmR>r COì¶m ~mOybm hm¶S´>moOZMo 4 aoUy  
KoD$¶m.

 hm¶S´>moOZMo AUy A{^{H«$¶mH$maH$m‘Ü¶o CËnm{XVm‘Ü¶o

 1) ‘yi énmV 8 (4H O ‘Ü¶o) 2 (H  ‘Ü¶o)2 2

 2) g§VwbrV H$aÊ¶mgmR>r 8 2x4 
g_rH$aU Ago hmoB©b -

     Fe   +   4 H O            Fe O    + 4   H          (1.7)2 2 4 2

                                 (H$mhr à‘mUmV g§VwbrV g_rH$aU)
nm¶ar (V) darb g_rH$aU VnmgyZ nhm. Am{U g§Vw{bV Zgbobo {Vgao ‘wbÐì¶ ¿¶m. 

Vwåhmbm g§VwbrV Zgbobo EH§$M ‘wbÐì¶ {e„H$ am{hbobo {‘iob Am{U Vo åhUOo 
bmoI§S> (bmoh) Amho.

 bmoI§S>mMo  AUy A{^{H«$¶mH$maH$m‘Ü¶o CËnm{XVm‘Ü¶o
 1) ‘yi énmV 1 (Fe ‘Ü¶o) 3 (Fe O  ‘Ü¶o)3 4

 2) g§VwbrV H$aÊ¶mgmR>r 1x3 3

amgm¶{ZH$ A{^{H«$¶m Am{U g_rH$aUo
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 Febm g§VwbrV H$aÊ¶mgmR>r, S>mì¶m ~mOybm bmoI§S>mMo VrZ AUy KoD$¶m. 
3  Fe  +   4  H O            Fe O   +  4 H          (1.8)2 3 4 2

nm¶ar (VI) : eodQ>r g§VwbrV g_rH$aUmMr gË¶Vm nS>VmiyZ nmhÊ¶mgmR>r AmnU XmoÝhr 
~mOyÀ¶m àË¶oH$ ‘wbÐì¶m§À¶m AUy§Mr g§»¶m ‘moOmdr bmJVo.

3 Fe  +  4  H O      Fe O   +  4H     ........  (1.9)2 3 4 2

(g§VwbrV g{‘H$aU)
g_rH$aU (1.9) À¶m XmoÝhr ~mOyÀ¶m ‘wbÐì¶mÀ¶m AUy§Mr g§»¶m g‘mZ Amho. ho 
g_rH$aU AmVm g§VwbrV Amho. ¶m amgm¶{ZH$ g_rH$aU g§VwbrV H$aÊ¶mÀ¶m nÕVrbm 
[hQ>-A±S>-Q´>m¶b nÕV Ago åhUVmV. Ogo AmnU g{‘H$aU g§VwbrV H$aÊ¶mgmR>r 
AO‘mdyZ nmhÊ¶mgmR>r gdm©V bhmZ nyU© g§»¶m ghJwUH$ åhUyZ Cn¶moJ Ho$bm.
nm¶ar (VII) : ^m¡{VH$ AdñWm§Mr g§km {b{hUo : darb g§VwbrV g_rH$aU (1.9) 
H$miOrnyd©H$ VnmgyZ nhm. ¶m g_rH$aUm‘Yrb àË¶oH$ A{^{H«$¶mH$maH$ Am{U CËnmXrV 
¶m§À¶m ̂ m¡{VH$ AdñWm - ~Ôb H$mhr gm§JrVbo Amho H$m ? ¶m g_rH$aUm‘Ü¶o Ë¶m§À¶m 
^m¡{VH$ AdñWm§À¶m~Ôb H$moUVrhr ‘m{hVr {Xbobr Zmhr. amgm¶{ZH$ g_rH$aUmbm 
A{YH$ ‘m{hVrnyU© ~Z{dÊ¶mgmR>r A{^{H«$¶mH$maHo$ d CËnmXrVo ¶m§À¶m amgm¶{ZH$ 
gwÌm§~amo~a Ë`m§À`m ^m¡{VH$ AdñWm§Mr Zm|X Ho$bobr Amho. A{^{H«$`mH$maHo$ Am{U 
CËnmXrVo Oa dm`yén, Ðdén, Obr` Am{U ñWm`y AdñWoV AgVrb Va Vo (g), (l) 
(aq) Am{U (S) ̀ m g§Ho$V AjamZo AZwH«$_o Xe©{dbo OmVmV. Oa A{^{H«$`mH$maH$ qH$dm 
CËnmXrV nmÊ`mVrb (Obr`) ÐmdU ñdénmV ApñVËdmV Agob Va hm eãX Obr` 
ÐmdU (aq ) Ago {b{hVmV.
 g{_H$aU (1.9) g§VwbrV Ago hmoB©b.

3Fe(s) + 4 H O (g)     Fe O (s) + 4H (g) ........(1.10)2 3 4 2

 `m amgm`{ZH$ A{^{H«$`o_Ü`o g§Ho$V{bnr (g) hr H O gmR>r dmnabr Amho ho Ago 2

Xe©{dVo H$s `m amgm`{ZH$ A{^{H«$`o_Ü`o nmUr dm\o$À`m ñdénmV dmnabo Amho. `mMr 
Zm|X ¿`mdr.
 Zoh‘r amgm¶{ZH$ g{‘H$aUm‘Ü¶o ̂ m¡{VH$ AdñWm§Mm g‘mdoe Ho$bobm ZgVmo Omon¶ªV 
{deofV: Amnë¶mbm Ë¶mMr JaO dmQ>V Zmhr, Vmon¶ªV Ë¶m§Mm Img C„oI Ho$bobm ZgVmo.
 H$mhr doim amgm¶{ZH$ A{^{H«$¶|À¶m AQ>rZwgma Vmn‘mZ, Xm~, CËàoaH$ BË¶mXr 
A{^{H«$¶o‘Ü¶o g{‘H$aUm‘Yrb ~mUmÀ¶m da qH$dm Imbr Xe©{dbo OmVmV. CXmhaUmW©-

CO (g) +  2H (g)     CH OH (1)          (1.11)2 3

 gy¶©àH$me
 (C H O  (aq) + 6O  (aq) + 6O (aq)+6H O(l) 6CO  (aq)+12 H O(l) 6 12 6 2 2 22 2                              harVÐì¶

--- (1.12)
g_rH$aU (1.12) nwñVH$m‘Ü¶o {Xbobo Amho Vo Vwåhr ¶m nm¶è¶m§Mm dmna H$éZ g§VwbrV 
H$é eH$Vm ?

340 atm
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àíZ :

1. ‘°¾o{e¶‘Mr {’$V hdoV OmiÊ¶mnydu Vr H$m ñdÀN> Ho$br nm{hOo ?
2. Imbrb amgm¶{ZH$ Aq^{H«$¶m g§VwbrV g_rH$aUmÀ¶m ñdénmV {bhm.
 1) hm¶S´>moOZ + ³bmoarZ          hm¶S´>moOZ ³bmoamB©S>
 2) ~oar¶‘ ³bmoamB©S> +A°ë¶w{‘Zr¶‘ gë’o$Q>     ~oar¶‘ gë’o$Q>+ A°ë¶w{‘Zr¶‘ ³bmoamB©S>
 3) gmoS>r¶‘ + nmUr          gmoS>r¶‘ hm¶S´>m°³gmB©S> + hm¶S´>moOZ
3. Imbrb A{^{H«$¶m§gmR>r g§VwbrV amgm¶{ZH$ g_rH$aU Ë¶m§À¶m 

amgm¶{ZH$ nXmWmªÀ¶m ̂ m¡{VH$ AdñWogh {bhm.
i) ~oar¶‘ ³bmoamB©S>Mo ÐmdU Am{U gmoS>r¶‘ gë’o$Q>Mo Obr¶ 

ÐmdU ¶m§À¶m‘Ü¶o {H«$¶m hmodyZ A{dÐmì¶ ~oar¶‘ gë\o$Q> 
Am{U gmoS>r¶‘ ³bmoamB©S>Mo ÐmdU {‘iVo.

ii) gmoS>r¶‘ hm¶S´>m°H$gmB©S> ÐmdU (Obr¶) Am{U hm¶S´>mo³bmoarH$ 
AmåbmMo ÐmdU (Obr¶) ¶m§Mr {H«$¶m hmodyZ gmoS>r¶‘ 
³bmoamB©S>Mo ÐmdU Am{U nmUr V¶ma hmoVo.

1.2 amgm¶{ZH$ A{^{H«$¶m§Mo àH$ma (Types of Chemical Reactions)

 amgm¶{ZH$ A{^{H«$¶o‘Ü¶o EH$m ‘wbÐì¶mMm AUy Xþgè¶m ‘wbÐì¶mÀ¶m AUy‘Ü¶o 
énm§VarV hmoV Zmhr ho AmnU ZddrÀ¶m dJm©‘Ü¶o {eH$bmo AmhmoV. {‘lUmVyZ AUy 
Zï> hmoV ZmhrV qH$dm Ë`m‘Ü¶o H$moRy>ZVar `oD$Z {_giV ZmhrV dmñV{dH$ 
amgm¶{ZH$ A{^{H«$¶m§À¶m‘Ü¶o AUy‘Yrb ~§Y VwQ>Ê¶mMr {H«$¶m hmodyZ ZdrZ ~§Y 
{Z‘m©U hmoVmV d Z{dZ nXmW©mMr {Z{‘©Vr hmoVo. Vwåhr àH$aU 3 d 4 ‘Ü¶o AUyVrb 
~§YmÀ¶m àH$mam{df¶r Aä¶mg H$amb.

1.2.1 g§¶moJ A{^{H«$¶m (Combination Reactions)

M§MwnmÌ

nmUr

H°$ber¶‘ Am°³gmB©S>
AmH¥$Vr 1.3 H°$ber¶‘ Am°³gmB©S>Mr 
nmÊ¶m~amo~a {H«$¶m hmoD$Z MwÝ¶mMr 

{Zdir V¶ma hmoVo.

CnH«$‘ 1.4
n  M§MwnmÌm‘Ü¶o WmoS>çm à‘mUmV 

H ° $ëer¶‘ Am °³gmBS> qH$dm 
MwZH$ir ¿¶m.

n  ¶m‘Ü¶o hiwdmanUo nmUr {‘gim.
n  AmH$¥ Vr1.3 ‘Ü¶o XmI{dë¶mà‘mUo 

MM§ nw mÌmbm ñne© H$am.
n  Vwåhmbm Vmn‘mZmVrb ~Xb 

OmUdVmo H$m?

?

amgm¶{ZH$ A{^{H«$¶m Am{U g_rH$aUo
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 H°$ëer`_ Am°³gmB©S>Mr nmÊ¶m~amo~a ObX {H«$¶m hmoD$Z {dar Joboë¶m MwÝ¶mMr 
(H°$ber¶‘ hm¶S´>m°³gmB©S>) {Z{‘©Vr hmoVo d ‘moR>çm à‘mUmV CîUVm ‘wº$ hmoVo.
  CaO(s)  +  H O(l)     Ca (OH)  (aq)  +  CîUVm  -----(1.13)2 2

   MwZH$ir                MwÝ¶mMr {Zdir
 ¶m amgm¶{ZH$ A{^{H«$¶o‘Ü¶o H°$ëer¶‘ Am°³gmB©S> Am{U nmUr ¶m§Mm g§¶moJ hmoD$Z 
H°$ber¶‘ hm¶S´>m°³gmB©S> ¶m EH$mM CËnm{XVmMr {Z{‘©Vr hmoVo. Á¶m amgm¶{ZH$ 
A{^{H«$¶o‘Ü¶o XmoZ qH$dm OmñV A{^{H«$¶mH$maH$m§nmgyZ EH$M CËnmXrV {‘iVo Ë¶mbmM 
g§¶moJ A{^{H«$¶m Ago åhUVmV.

 Ooìhm q^Vrbm MwÝ¶mMr a§Jg’o$Xr Ho$br OmVo Ë¶mdoir MwÝ¶mÀ¶m {ZdirMo 
ÐmdU darb {H«$¶oZo (1.13) V¶ma hmoVo H°$ëer¶‘ hm¶S´>°m³gmB©S>Mr hdoVrb 
H$m~©Z S>m¶ Am°³gmB©S> ~amo~a hiwdmanUo {H«$¶m hmodyZ q^Vrda H°$ëer¶‘ 
H$m~m}ZoQ>Mm nmVi Wa V¶ma hmoVmo. a§Jg’o$Xr Ho$ë¶mZ§Va XmoZ Vo VrZ {Xdgm§Zr 
H°$ber¶‘ H$m~m}ZoQ> V¶ma hmoVo Am{U q^Vrbm MH$mH$Umar M‘H$ àmá hmoVo. ¶oWo 
‘wÔm‘hÿZ Zm|X H$amdrer dmQ>Vo H$s, g§J‘adarMo amgm¶{ZH$ gwÌhr CaCo  3

Amho.
 Ca(OH)  (aq)+CO  (g)      CaCO (S) +H O(l)               (1.14)2 2 3 2

 (Calcium Hydroxide)             (Calcium Carbonate)

AmVm AmnU g§¶moJ A{^{H«$¶oÀ¶m H$m§hr CXmhaUm§Mr MMm© H$é.
I)  H$moH$Mo ÁdbZ
 C(S)+O (g)    CO (g)                                                      (1.15)2 2

ii) H (g) Am{U O (g) ¶m§À¶m g§¶moJmZo nmÊ¶mMr {Z{‘©Vr 2 2

 2H (g) +O  (g)      2H O (l)                                              (1.16)2 2 2

 gmÜ¶m ̂ mfoV AmnU Ago åhUy eH$Vmo H$s, Ooìhm XmoZ qH$dm A{YH$ nXmW© (‘wbÐì¶o 
qH$dm g§¶wJo) ¶m§Mm g§¶moJ hmoD$Z EH$M CËnmXrV V¶ma hmoVo Ë¶m A{^{H«$¶obm g§¶moJ 
A{^{H«$¶m Ago åhUVmV.
 AmnU CnH«$‘ 1.4 Mo {Z[ajU Ho$bo H$s, Á¶m‘Ü¶o ‘moR>çm à‘mUmV CîUVm ‘wº$ 
hmoVo. Ë¶m A{^{H«$¶o‘wio {‘lU Ja‘ hmoVo. Á¶m amgm¶{ZH$ A{^{H«$¶o‘Ü¶o CîUVm ‘wº$ 
hmodyZ CËnmXrVmMr {Z{‘©Vr hmoVo Ë¶m A{^{H«$¶obm Cî‘mXm¶r qH$dm CîUVmOZH$ 
amgm¶{ZH$ A{^{H«$¶m Ago åhUVmV.
 Cî‘mXm¶r A{^{H«$¶oMr AmUIr H$mhr CXmhaUo -
i)  Z¡g{J©H$ dm¶yMo ÁdbZ
 CH (g) + 2O  (g)     CO (g) + 2H O (g)  ------- (1.17)4 2 2 2

ii)  Vwåhr OmUVm AmhmV, ídgZ hr Cî‘mXm¶r {H«$¶m Amho. ?

Vwå
hr

 O
mU

Vm
 H

$m 
?

{dkmZ
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 Amnë¶mbm ‘mhrV Amho H$s, Amnë¶mbm Ord§V amhÊ¶mgmR>r D$O}Mr JaO Amho. 
AmnU Or COm© ImV Agboë¶m AÞm‘YyZ KoV AgVmo. Ë¶mMr nMZ {H«$¶m hmoVmZm AÞmMo 
AnKQ>Z hmoD$Z gmÜ¶m nXmWm©V énm§Va hmoVo. CXmhaUmW© : ^mV, ~Q>mQ>m Am{U nmd 
¶m§À¶m‘Ü¶o H$~m}XHo$ AgVmV. Ë¶m H$~m}XH$m§Mo {dKQ>Z hmodyZ ½byH$moOMr {Z{‘©Vr hmoVo. 
Amnë¶m e[aamVrb noer‘Ü¶o ½byH$moOMm Am°pŠgOZ~amo~a g§¶moJ hmoVmo Am{U D$Om© 
nwa[dbr OmVo. Ë¶m {H«$¶oMo Img Zm§d Amho ídgZ, ¶m {H«$¶oMm Aä¶mg Vwåhr ghmì¶m 
nmR>mV H$amb.
  C H O  (aq)+6O  (aq)            6 CO  (aq) + 6H O (l) + COm©   (1.18)6 12 6 2 2 2

iii)  ̂ mOrnmbm Hw$OyZ H§$nmoñQ> ‘Ü¶o énm§VarV hmoVmo ho gwÜXm Cî‘mXm¶r A{^{H«$¶oMo 
CXmhaU Amho.

 CnH«$‘ 1.1 ‘Ü¶o KS>boë¶m A{^{H«$¶oMm àH$ma AmoiIm OoWo EH$ CËnmXrVmÀ¶m 
{Z{‘©Vr~amo~a CîUVm ~mhoa nS>Vo. 

1.2.2. AnKQ>Z A{^{H«$¶m (Decomposition Reaction)

 ’o$ag gë’o$Q> ñ’$Q>rH$mMm {hadm a§J ~Xbë¶mMo Vw‘À¶m {ZXe©Zmg Ambo H$m ? 
Vwåhmbm J§YH$ OiÊ¶mMm {d{eï> / bmjUrH$ dmg Ambm Agob.

 CîUVm  2FeSO (s) Fe O (s) + SO (g) + SO (g)  ----------- (1.19)4 2 3 2 3

 ’o$ag gë’o$Q>           ’o$arH$ Am°³gmB©S>
 ¶m amgm¶{ZH$ A{^{H«$¶o‘Ü¶o AmnU Ago {ZarjU Ho$bo$ H$s EH$mM A{^{H«$¶m 
H$maH$mMo AnKQ>Z hmoD$Z gmÜ¶m CËnmXrVm§‘Ü¶o Ë¶mMo énm§Va hmoVo. ¶mbmM AnKQ>Z 
A{^{H«$¶m Ago åhUVmV. ’o$ag gë’o$Q>À¶m ñ’$Q>rH$mbm (FeSO .7H O), Ooìhm 4 2

~Z©a

CËH$bZ Z{bH$m

AmH¥$Vr 1.4
 CËH$bZ ZbrHo$Vrb ’o$ag gë’o$Q>  ñ’$Q>rH$mbm 

CîUVm XoD$Z dmg KoÊ¶mMr ¶mo½¶ nÕV 

’o$ag gë’o$Q>Mo
ñ’$Q>rH$

hiwdmanUo ZmH$mH$S>o dm¶y
   XadiUo

CËH$bZ ZirMo Vm|S> eoOmè¶mH$S>o   
qH$dm Vw‘À¶mH$S>o H$é ZH$m   

 CnH«$‘ 1.5
n  H$moaS>çm CËH$bZ ZbrHo$‘Ü¶o 

2gm ’o$ag gë’o$Q>Mo ñ’$Q>rH$ 
¿¶m.

n  ’o$ag gë’o$Q> ñ’$Q>rH$mÀ¶m a§JmMr 
Zm|X H$am.

n  AmH¥$Vr 1.4 ‘Ü¶o XmI{dë¶m 
à‘mUo CËH$bZ Z{bHo$bm ~Z©a 
qH$dm pñnarQ>À¶m {Xì¶mÀ¶m 
Á¶moVrZo CîUVm Úm.

n  CîUVm {Xë¶mZ§Va ñ’$Q>rH$m§À¶m 
a§JmMo {ZarjU H$am.

(½byH$moO)

amgm¶{ZH$ A{^{H«$¶m Am{U g_rH$aUo
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CîUVm {Xbr  OmVo Ë¶mdoir Ë`mÀ`m ñ’$Q>rH$mMm a§J ~XbVmo d ñ’$Q>rH$m‘Yrb nmUr 
{ZKyZ OmVo. Ë¶mMo AnKQ>Z ’o$arH$ Am°³gmB©S> (Fe O ), gë’$a S>m¶Am°³gmB©S> (SO ) 2 3 2

d gë’$a Q´>m¶Am°³gmB©S> (SO ) ¶m‘Ü¶o hmoVo. ’o$arH$ Am°³gmBS> KZén Amho. VgoM 3

SO  Am{U SO  ho dm¶yén AmhoV.2 3

 H°$ëer¶‘ H$m~m}ZoQ>Mo AnKQ>Z H°$ber¶‘ Am°³gmBS> Am{U H$m~©Z 
S>m¶Am°³gmB©S>‘Ü¶o hmoVo Ooìhm H°$ëer¶‘ H$m~m}ZoQ>bm CîUVm {Xbr OmVo, hr ‘hËdmMr 
AnKQ>Z A{^{H«$¶m {d{dY H$maImÝ¶m§‘Ü¶o Cn¶moJmV AmUbr OmVo. H°$ëer¶‘ 
Am°³gmB©S>bm MwZH$ir qH$dm "³drH$ bmB©‘ Ago åhUVmV. Ë¶mMo AZoH$ Cn¶moJ AmhoV - 
Ë¶mn¡H$s EH$ {g‘|Q>À¶m {Z{‘©Vr‘Ü¶o hmoVmo. Ooìhm AnKQ>Z A{^{H«$¶m CîUVm XoD$Z 
KS>dyZ AmUbr OmVo Ë¶mbmM Am¡îUrH$ AnKQ>Z Ago åhUVmV.
    CaCO  (s)  CîUVm  CaO (s)  + CO (g)3 2

   MwZIS>r               MwZH$ir

 CnH«$‘ 1.6 ‘Ü¶o Am¡îUrH$ AnKQ>ZmMo AmUIr EH$ CXmhaU {Xbo Amho.

 CnH«$‘ 1.6
n CËH$bZ Z{bHo$‘Ü¶o 2gm boS> 

Zm¶Q´>oQ>Mo MyU© ¿¶m.
n {M‘Q>çmÀ¶m ghmæ¶mZo CËH$bZ Z{bH$m 

nH$S>m Am{U AmH¥$Vr 1.5 ‘Ü¶o 
XmI{dë¶mà‘mUo ~Z©aÀ¶m Á¶moVrZo 
CîUVm Úm.

n AmnU H$m¶ {ZarjU Ho$bm ? Oa VoWo 
H$mhr ~Xb Pmbm Agob Va Ë¶mMr Zm|X 
H$am.

 Vwåhr ‘wº$ Pmboë¶m Vn{H$ar dm’$m§Mo {ZarjU H$amb. Ë¶m dm’$m (NO ) Zm¶Q´>moOZ 2

S>m¶Am°³gmB©S>À¶m AmhoV. Vr amgm¶{ZH$ A{^{H$¶m KS>br Vr nwT>rbà‘mUo - 
 CîUVm     2Pb (NO )  (s)   2PbO (S)    +    4NO (g)   +   O (g)   ----- (1.21)3 2 2 2

   boS> Zm¶Q´>oQ>            boS> Am°³gmB©S>     Zm¶Q´>moOZ     Am°³grOZ
      S>m¶Am°³gmB©S>

CnH«$‘ 1.7 Am{U 1.8 ‘Ü¶o AmUIr H$mhr AnKQ>Z A{^{H«$¶m§Mm Aä¶mg H$é¶m.

{M‘Q>m
CËH$bZ Z{bH$m
boS> Zm¶Q´>oQ>

~Z©a

AmH¥$Vr 1.5 boS> Zm¶Q´>oQ>bm CîUVm XoUo Am{U 
Zm¶Q´>moOZ S>m¶Am°³gmB©S>Mr ‘w³VVm

{dkmZ
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          CnH«$‘ 1.7 
n  EH$ ßb°ñQ>rH$Mm ‘J ¿¶m d Ë¶mÀ¶m 

Vimbm XmoZ {N>Ð nmS>m Ë¶m XmoZ 
{N>Ðm‘Ü¶o a~ar n§n ~gdm. AmH¥$Vr 
1.6 ‘Ü¶o XmIdë¶mà‘mUo XmoZ 
H$m~©Z H$m§S>çm Ë¶m a~ar n§nmZm 
~gdm.

n  ¶m XmoZ H$m§S>çm 6 ìhmoëQ>À¶m ~°Q>arbm 
OmoS>m.

n  ‘J‘Ü¶o Bbo³Q´>moS>g ~wS>Vrb Aem 
nÜXVrZo nmUr AmoVm. Ë¶mV {dab / 
gm¢å¶ gëâ`w[aH$ AmåbmMo H$mhr W|~ 
Q>mH$m.

n  XmoZ narjmZù¶m ¿¶m Ë¶mV nmUr ̂ am Am{U Ë`m XmoZ H$m~©Z  Bbo³Q´>moS>g H$m§S>çmÀ¶mdaVr CbQ> 
H$ê$Z ~gdm. 

n  {dÚwVàdmhmMo ~Q>Z Mmby H$am Am{U {dÚwV CnH$aU H$mhr doimgmR>r hbdy ZH$m. Y¸$m bmdy 
ZH$m.

n Vwåhmbm XmoÝhr Bbo³Q´>moS>gOdi ~wS>~wS>o ¶oV Agë¶mMo {Z[ajUmg ¶oB©b. ~wS>~wS>o n[ajm 
ZirVrb nmÊ¶mMr OmJm KoVmV. 

n  XmoÝhr n[ajm Zir‘Ü¶o O‘m Pmboë¶m dm¶yMo AmH$ma‘mZ g‘mZ Amho H$m ?

n  EH$Xm Oa n[ajmZir g§~§YrV dm¶yZo ̂ abr Agob Va Ë¶m n[ajmZù¶m H$miOrnyd©H$ H$mT>m.

n  n[ajmZirÀ¶m Vm|S>mer OiVr ‘oU~Îmr Odi KoD$Z EH$ EH$ dm¶y§Mr n[ajm H$am.

n   I~aXmar : hr nm¶ar {ejH$m§À¶m ‘XVrZo H$miOrnyd©H$ H$am.

n  àË¶oH$ KQ>Zo‘Ü¶o H$m¶ KS>ob ?

         CnH«$‘ 1.8

n  {MZr‘mVrÀ¶m ~er‘Ü¶o 2gm 
{gëìha ³bmoamB©S> ¿¶m.

n  Ë¶mMm a§J H$gm Amho ?

n  {MZr‘mVrMr ~er H$mhr doi 
gw¶©àH$memV R>odm (AmH¥$Vr 1.7)

n H$m§hr doimZ§Va {gëìha ³bmoamB©S>À¶m 
a§JmMo {ZarjU H$am.

6 V

gy¶©àH$me

{MZr‘mVrMr ßboQ>
{gëìha ³bmoamB©S>

AmH¥$Vr 1.7 gy¶©àH$memV {gëìha ³bmoamB©S>À¶m
H$aS>çm a§JmMo énm§Va Mm§XrÀ¶m YmVy‘Ü¶o hmoVo.

Am°pŠgOZ

n[ajmZir

J«m’$mB©S>
H$mS>r

A°ZmoS>

~Q>Z

AmH¥$Vr 1.6 nmÊ¶mMo n¥W:H$aU

ßb°ñQ>rH$ ‘J

h¡S´>moOZ

nmUr

nmUr

a~a ñQ>m°na

H°$WmoS>

~°Q>ar

amgm¶{ZH$ A{^{H«$¶m Am{U g_rH$aUo
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Imbrb CnH«$‘ H$am

AmnU nm{hbo Agob H$s, nm§T>è¶m a§JmÀ¶m {gëìha ³bmoamB©S>Mo énm§Va gy¶©àH$mem‘Ü¶o 
H$aS²>¶m a§Jm‘Ü¶o hmoVo. ho gd© gw¶©àH$memnmgyZ {gëìha ³bmoamB©S>Mo AnKQ>Z hmodyZ 
{gëìha (Mm§Xr) Am{U ³bmoarZ V¶ma hmoVo.

 gy¶©àH$me 2AgCl(s)  2Ag(s)+Cl (g) ..........(1.22)2

{gëìha ~«mo‘mB©S>‘Ü¶o gwÜXm ¶mM àH$mao {H«$¶m hmoVo.
 gy`©àH$me  2 AgBr(s) 2Ag(s) + Br  (g).......(1.23)2

 H¥$îUYdb (ãb°H$ A±S> ìhmB©Q>) ’$moQ>mo J«m’$s‘Ü¶o darbA{^{H«$¶oMm Cn¶moJ Ho$bm OmVmo. 
¶m AnKQ>Z {H«$¶m KS>dyZ AmUÊ¶mgmR>r H$moUË¶m ñdénmVrb COm© H$maUr^yV 
AgVo ?
 AmnU nm{hbmM AmhmV H$s AnKQ>Z A{^{H«$¶o‘Ü¶o A{^{H«$¶mH$maH$mMo AnKQ>Z KS>dyZ 
AmUÊ¶mgmR>r CO}Mr Amdí¶H$Vm AgVo ‘J Vr CîUVm, àH$me, qH$dm {dÚwV COm© Agob. 
Á¶m A{^{H«$¶o‘Ü¶o COm© qH$dm CîUVm J«hU Ho$br OmVo Ë¶mbmM Cî‘mJ«mhr qH$dm CîUVmemofH$ 
A{^{H«$¶m Ago åhUVmV.

 n[ajmZir_Ü`o 2 J«°_ ~oar`_ hm`S´>m°ŠgmB©S> ¿`m. Ë`m_Ü`o 1 J«°_ Am_mo{Z`_ 
ŠbmoamB©S> ¿`m Am{U H$mMH$m§S>rÀ`m gmhmæ`mZo Vo Ë`mV {_gim. VihmVmÀ`m gmhmæ`mZo 
n[ajmZirÀ`m ImbÀ`m ̂ mJmbm ñne© H$am. Vwåhmbm H$emMr OmUrd hmoVo ? hr Cî_mXm`r 
H$s Cî_mJ«mhr A{^{H«$`m Amho ?

 

   

  

 ?
1. MwZm a§Jg\o$XrgmR>r "x' nXmWm©Mo ÐmdU dmnabo Amho. 
 "x' nXmWm©Mo Zmd {bhÿZ Ë`mMo gwÌ {bhm.
 i)  "x' nXmWm©À`m ZmdmMr {H«$`m {bhm.     ii) nmÊ`m ~amo~a {H«$`m 
2. CnH«$_ 1.7 _Ü`o EH$m n[ajmZirVrb dm`yMo AmH$ma_mZ Xþgè`m 

n[ajmZirVrb dm`yÀ`m AmH$ma_mZmÀ`m XþßnQ> Amho H$maU {bhm? 
Ë`m dm`yMo Zmd {bhm.

àíZ :
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(a)

bmoI§S>r
{Iio

(b)

          CnH«$_ 1.9
n  VrZ bmoI§S>r {Iio ¿`m d Vo g±S> 

nonaZo (nm°bre nona) KmgyZ 
ñdÀN> H$am.

n  XmoZ n[ajm Zù`m ¿`m Am{U 
Ë`mda A Am{U B Aem IwUm 
H$am. àË`oH$ n[ajmZir_Ü`o. 
10ml H$m°na gë\o$Q>Mo ÐmdU 
¿`m.

n XmoZ bmoI§S>r {Iio Xmoè`mZo ~m§Ym 
Am{U H$m°na gë\o$Q>Zo ÐmdU 
Agboë`m B n[ajmZir_Ü`o 20 
{_ZrQ>m§gmR>r R>odm. (AmH¥$Vr 1.8 
(a )  E H $  { Ii m  V w b Z m 
H$aÊ`mgmR>r ~mOybm R>odm.

n 20 {_ZrQ>mZ§Va bmoI§S>r {Iio 
H$m °na gë\o$Q>À`m ÐmdUmVyZ 
H$mT>m.

n A Am{U B n[ajmZirVrb H$m°na gë\o$Q>À`m ÐmdUmÀ`m {Zù`m a§JmÀ`m_Yrb VwbZm 
H$am. (AmH¥$Vr 1.8 (b))

n VgoM H$m°na gb\o$Q>À`m ÐmdUmVrb bmoI§S>r {Iù`mMr ~mhoa R>odboë`m bmoI§S>r 
{Iù`mÀ`m a§Jm~amo~a VwbZm H$am. (AmH¥$Vr 1.8 (b)) 

AmH¥$Vr 1.8 (b) à`moJmnydu Am{U à`moJmZ§Va bmoI§S>r {Iù`m§Mr Am{U H$m°na gë\o$Q>À`m

  ÐmdUm§Mr VwbZm

bmoI§S>r {Iù`m§Mm a§J Vn{H$ar Am{U H$m°na gë\o$Q>À`m ÐmdUmMm a§J {\$¸$Q> H$m Pmbm ?

1.2.3 {dñWmnZ A{^{H«$`m (Displacement Reaction)

H$m°na gë\o$Q>À`m
ÐmdUmVyZ bmoI§S>r
{Iio ~mhoa H$mT>bo

H$m°na 
gë\o$Q>Mo

ÐmdU
(n[ajmZir A)

n[ajmZir
n[ajmZir ñQ>±S>

A{^{H«$`m§Mo {_lU
(n[ajmZir B)

ñQ>±S>

n[ajm Zir
Xmoam

H$m°na gë’o$Q>Mo
ÐmdU

bmoI§S>r {Iim

AmH¥$Vr (1.8) H$m°na gë’o$Q>À¶m ÐmdUmV
bmoI§S>r {Iim ~wS>dm

amgm¶{ZH$ A{^{H«$¶m Am{U g_rH$aUo
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Vwåhr Ago {ZarjU H$amb H$s, nmÊ`mV A{dÐmì` Agbobm nm§T>am nXmW© {Z_m©U hmoB©b. 
Aem àH$maÀ`m {Z_m©U Pmboë`m A{dÐmì` nXmWm©bm Adjon Ago åhUVmV. Á`m 
A{^{H«$`o_Ü`o AdjonmMr {Z{_©Vr hmoVo Ë`mbm Adjon A{^{H«$`m Ago åhUVmV.
  Na SO  (aq)   +   BaCl  (aq)          BaSO  (S)   +  2NaCl (aq) ........(1.27)2 4 2 4

(gmoS>r`_ gë\o$Q>) (~oar`_ ŠbmoamB©S>)  (~oar`_ gë\o$Q>)   (gmoS>r`_ ŠbmoamB©S>)
2- 2+`mMo H$maU H$m`? SO  Am{U Ba  `m§À`m A{^{H«$`o_wio nm§T>è`m a§JmMm Adjon 4

BaSO  {Z_m©U hmoVmo. Ë`m~amo~a gmoS>r`_ ŠbmoamB©S> ̀ m CËnmXrVmMr {Z{_©Vr hmoVo H$s Omo 4

ÐmdUm_Ü`o {e„H$ Amho. Aem àH$maÀ`m A{^{H«$`m_Ü`o A{^{H«$`mH$maH$m§_Yrb 
Am`Zm§Mr AXbm~Xb hmoVo Ë`mbm Xþhoar {dñWmnZ A{^{H«$`m Ago åhUVmV.

`m CnH«$_m_Ü`o Imbrb amgm`{ZH$ A{^{H«$`m KS>br -
   Fe(S) + CuSO4 (aq)          FeSO4 (aq) + Cu(S)        (1.24)
       H$m°na gë\o$Q>          Am`Z© gë\o$Q>
`m A{^{H«$`o_Ü`o, H$m°na gë\o$Q>À`m ÐmdUmVyZ bmoI§S> Vm§ã`mbm {dñWmnrV qH$dm H$mTy>Z 
Q>mH$Vo. ̀ m A{^{H«$`obm {dñWmnZ A{^{H«$`m åhUVmV.
{dñWmnZ A{^{H«$`oMr AmUIr H$mhr CXmhaUo
Zn (s) + CuSO4 (aq)         ZnSO4(aq) + Cu (S)             (1.25)
      (H$m°na gë\o$Q>)         ([P§H$ gë\o$Q>)
Pb (s) + CuCl2 (aq)           PbCl2(aq) + Cu (S)             (1.26)
      (H$m°na ŠbmoamB©S>)       (boS> ŠbmoamB©S>)

 qPH$ (OñV) Am{U boS> ({ego) hr _wbÐì`o Vm§ã`mnojm OmñV {H«$`merb _wbÐì`o 
AmhoV. Ë`m§Zr Vm§ã`mbm (H$m°nabm) H$m°naÀ`m g§`wJmVyZ {dñWmnrV Ho$bo.

1.2.4  Xþhoar {dñWmnZ A{^{H«$`m (Double Displacement Reaction)

        CnH«$_ 1.10

n n[ajmZir_Ü`o 3 ml.  gmoS>r`_ 
gë\o$Q>Mo ÐmdU ¿`m.

n Xþgè`m n[ajmZir_Ü`o 3ml. 
~oar`_ ŠbmoamB©S> ÐmdU ¿`m.

n XmoÝhr ÐmdUo {_gim (AmH¥$Vr 
1.9)

n Vwåhr H$m` {ZarjU Ho$bm.

n[ajZirVrb
gmoS>r¶‘ gë’o$Q>Mo
ÐmdU.

n[ajmZirVrb
~oar¶‘ ³bmoamB©S>Mo ÐmdU

AmH¥$Vr 1.9 ~oar¶‘ gë’o$Q> Am{U
gmo{S>¶‘ ³bmoamB©S> {‘i{dUo

{dkmZ
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1.2.5 Am°ŠgrS>oeZ Am{U jnU (Oxidation and Reduction)

(1.30)

CnH«$_ 1.2 Mo ñ_aU H$am.
 Á`m {R>H$mUr Vwåhr boS> (II) Zm`Q´>oQ> Am{U nmoQ>°{e`_ Am`moS>mB©S>> hr ÐmdUo 
{_gibr hmoVr.
1) H$moUË`m a§JmMm Adjon {Z_m©U Pmbm hmoVm ? AdjonrV g§`wJmMo Zmd gm§Jy eH$mb ?
2) ̀ m A{^{H«$`ogmR>r g§VwbrV amgm`{ZH$ g{_H$aU {bhm.
3) hr gwÜXm Xþhoar {dñWmnZ A{^{H«$`m Amho H$m?

        CnH«$_ 1.11

n {MZr_mVrÀ`m ~er_Ü`o 1gm 
Vm§ã`mMo MyU© KoD$Z CîUVm Úm. 
(AmH¥$Vr 1.10)

n Vwåhr H$m` {ZarjU Ho$bm ?

 Vm§ã`mÀ`m MyUm©À`m n¥ð>^mJmda H$mù`m H$m°na (II) Am°ŠgmB©S>Mm bon MT>Vmo. hm 
H$mim nXmW© H$m V`ma hmoVmo ?
 H$maU H$m°na Am°ŠgrOZ ~amo~a {_giVmo Am{U H$m°na Am°ŠgmB©S>Mr {Z{_©Vr hmoVo.

 CîUVm 2Cu+O  2 CuO ...............................(1.28) 2

 Vá nXmW© (CuO) `m§da hm`S´>moOZ dm`y Omdy {Xbm AgVm H$mio bonZ (AmdaU) 
Agbobm n¥ð>^mJ VnH$sar hmoVmo H$maU `m {R>H$mUr {déÜX A{^{H«$`m hmoD$Z Vm§ã`mMr 
{Z{_©Vr hmoVo.
CuO+H   CîUVm Cu + H O.............................(1.29) 2 2

 Oa amgm`{ZH$ A{^{H«$`odoir nXmWm©Zo Am°pŠgOZ KoVbm Va Ë`mbm Am°pŠgS>oeZ 
Ago åhUVmV. Oa amgm`{ZH$ A{^{H«$`o_Ü`o nXmWm©Zo Am°pŠgOZ J_m{dbm Va Ë`mbm 
jnU Ago åhUVmV.
 (1.29) `m amgm`{ZH$ A{^{H«$`odoir H$m°na II Am°ŠgmBS> Am°pŠgOZ J_m{dVmo 
Am{U jnU hmoVo. VgoM hm`S´>moOZ Am°pŠgOZ KoVmo ̀ mbm Am°pŠgS>oeZ åhUVmV. Xþgè`m 
eãXmV gm§Jmd`mMo Pmë`mg amgm`{ZH$ A{^{H«$`odoir EH$ A{^{H«$`mH$maH$  
Am°ŠgrS>rH$maH$ AgVmo Ë`mMdoir Xþgam jnUH$ AgVmo, Aem A{^{H«$`obm 
Am°pŠgS>oeZ - jnU A{^{H«$`m qH$dm aoS>m°Šg A{^{H«$`m Ago åhUVmV.

   

Am°ŠgrS>oeZ

CîUVm 

 jnU

{MZr‘mVrÀ¶m
~erV
Vm§ã¶mMo MwU©

VmaoMr Omir
VrZ nm¶mMo ñQ>±S>

~Z©a

AmH¥$Vr 1.10 Vm§ã¶m§Mo H$m°na Am°³gmB©S> ‘Ü¶o Am°³grS>oeZ

amgm¶{ZH$ A{^{H«$¶m Am{U g_rH$aUo
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aoS>m°Šg A{^{H«$`oMr AmUIr H$mhr CXmhaUo : §
ZnO+C          Zn+CO    (1.31)

MnO  + 4 HCl        MnCl  + 2H O + Cl (1.32)2 2 2 2  

 amgm`{ZH$ A{^{H«$`m (1.31) _Ü`o H$m~©ZMo Am°pŠgS>oeZ hmoD$Z CO ~ZVo Am{U 
ZnO Mo jnU hmoD$Z Zn ~ZVo. amgm`{ZH$ A{^{H«$`m (1.32) _Ü`o HCl Mo 
Am°ŠgrS>oeZ hmoD$Z Cl  ~ZVmo VgoM MnO  Mo jnU hmoD$Z MnCl  ~ZVmo.2 2 2

 darb CXmhaUmdéZ AmnU Ago åhUy eH$Vmo H$s, A{^{H«$`odoir Oa nXmWm©Zo 
Am°pŠgOZ KoVbm qH$dm hm`S´>moOZ J_m{dbm Am{U hm`S´>moOZ KoVbm Va Am°pŠgS>oeZ 
hmoVo. Oa A{^{H«$`odoir nXmWm©Zo Am°pŠgOZ J_m{dbm Am{U hm`S´>moOZ KoVbm Va jnU 
hmoVo.

CnH«$_ 1.1 Mo ñ_aU H$am : Á`m {R>H$mUr _°¾o{e`_Mr Vma hdoVrb Am°ŠgrOZ ~amo~a 
àIa Á`moVrZo OiVo Am{U _°¾o{e`_ Am°ŠgmB©S> ̀ m nm§T>è`m nXmWm©_Ü`o ~Xb Pmbm. ̀ m 
A{^{H«$`o_Ü`o _°¾o{e`_Mo Am°pŠgS>rH$aU H$s jnU hmoVo ?

1.3 X¡Z§XrZ OrdZmVrb Am°pŠgS>oeZ A{^{H«$`oÀ¶m n[aUm_mMo Vwåhr {Z[ajU 
Ho$bo Amho H$m?

1.3.1 J§OUo / jaU (PrO) (Corrosion)

 Vwåhr {Z[ajU Ho$bm Agmb H$s bmoI§S>mÀ`m dñVy Z{dZ AgVmZm MH$mH$VmV, nU 
H$mhr H$mbmdYrZ§Va Ë`m nXmWm©da Vm§~yg / bmb Vn{H$ar a§JmMo AmdaU O_m hmoVo. ̀ m 
{H«$`obm bmoI§S>mMo J§OUo Ago åhUVmV. ̀ mM nÕVrZo AmUIr H$mhr YmVy§Mo VoOhr H$_r 
hmoVo. Vwåhr Vm§~o Am{U Mm§Xr ̀ m§À`mda O_m Pmboë`m AmdaUmÀ`m a§JmMo {ZarjU Ho$bm 
Amho H$m ? Ooìhm EImÚm YmVyda AmÐVm, Amåb BË`mXr nXmWmªMm n[aUm_ / AmKmV 
hmoVmo Voìhm Ë`mbm PrO /jaU Ago åhUVmV Ë`m {H«$`obm J§OUo / jaU Ago åhUVmV. 
Mm§XrÀ`m nXmWm©da H$mù`m a§JmMo AmdaU Am{U Vm§ã`mÀ`m nXmWm©da {haì`m a§JmMo 
AmdaU hr gd© jaU {H«$`oMr CXmhaUo AmhoV.

 _moQ>matMo gm§JmS>o, {~«O, AmJJmS>rÀ`m bmoI§S>mÀ`m nQ>è`m (éi) OhmO Am{U 
YmVynmgyZ ~Zbobo gd© nXmW© Oo bmoI§S>mnmgyZ ~Zbobo AmhoV Ë`m dñVy jaU qH$dm 
J§OÊ`mnmgyZ Iam~ hmoVmV. bmoI§S>mMo jaU qH$dm J§OUo hr J§^ra g_ñ`m Amho. àË`oH$ 
dfu Iam~ Pmbobo bmoI§S> ~XbÊ`mgmR>r _moR>çm à_mUmV n¡go IM© H$amdo bmJVmV. 
àH$aU 3 _Ü`o AmnU J§OUo qH$dm jaU ̀ m§{df`r A{YH$ {eH$Uma AmhmV.

1.3.2. IdQ>nUm (Rancidity)

 Vwåhr H$Yr OmñV H$mbmdYrgmR>r R>odboë`m pñZ½Y`wº$ qH$dm VobH$Q> AÞnXmWm©Mr 
Md qH$dm dmg KoVbm Amho H$m ?
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         AmnU H$m` {eH$bm AmhmV ?
n  EH$ nyU© amgm`{ZH$ g{_H$aU Oo A{^{H«$`mH$maHo$, CËnmXrVo Am{U Ë`m§À`m ^m¡{VH$ 

AdñWm {MÝhm§À`m ñdénmV Xe©{dVo.
n  amgm`{ZH$ g_rH$aUmbm g§VwbrV Ho$bo OmVo Á`m_wio A{^{H«$`mH$maHo$ CËnmXrVo `m§À`m 

XmoÝhr ~mOy§À`m AUy§Mr g§»`m g_mZ hmoB©b. g_rH$aUo Zoh_r g§VwbrV Agbr nmhrOoV.
n  g§`moJ A{^{H«$`o_Ü`o XmoZ qH$dm XmoZnojm OmñV nXmW© `m§Mm g§`moJ hmoD$Z EH$M Z{dZ 

nXmW© V`ma hmoVmo.
n AnKQ>Z A{^{H«$`m hr g§`moJ A{^{H«$`oÀ`m {déÕ Amho. AnKQ>Z A{^{H«$`o_Ü`o EH$m 

nXmWm©Mo {dKQ>Z hmoD$Z XmoZ qH$dm XmoZnojm OmñV nXmWm©Mr {Z{_©Vr hmoVo.
n  Á`m amgm`{ZH$ A{^{H«$`o_Ü`o CËnmXrVm§À`m {Z{_©Vr~amo~a CîUVm _wº$ hmoVo Ë`mbm 

Cî_mXm`r A{^{H«$`m Ago åhUVmV. 
n  Á`m amgm`{ZH$ A{^{H«$`o_Ü`o CîUVm COm© emofyZ KoVbr OmVo Ë`m A{^{H«$`obm Cî_mJ«mhr 

A{^{H«$`m Ago åhUVmV. 
n  Ooìhm g§`wJmVrb EH$ _wbÐì` Xþgè`m _wbÐì`m_wio {dñWmnrV Ho$bo OmVo Voìhm {dñWmnZ 

A{^{H«$`m hmoVo.
n  XmoZ {d{^Þ AUy qH$dm AUy§Mm JQ> (Am`Ýg) ̀ m§Mr Ooìhm AXbm~Xb hmoVo Ë`mbmM Xþhoar 

{dñWmnZ A{^{H«$`m Ago åhUVmV. 
n  Adjon A{^{H«$`m A{dÐmì` jmam§Mr {Z{_©Vr H$aVmV. 
n  amgm`{ZH$ A{^{H«$`o_Ü`o nXmWm©À`m Am°pŠgOZ qH$dm hm`S´>moOZ KoUo qH$dm XoUo `m§Mm 

g_mdoe hmoVmo. Am°pŠgS>oeZ åhUOo Am°pŠgOZ {_i{dUo Am{U hm`S´>moOZ J_m{dUo . 
jnU åhUOo Am°pŠgOZ J_m{dUo Am{U hm`S´>moOZ {_i{dUo hmo`.

 Ooìhm pñZ½Y nXmW© Am{U VobH$Q> nXmWm©Mo Am°pŠgS>oeZ hmoVo Voìhm Vo IdQ> hmoVmV 
Am{U Ë`m§Mm dmg d Mdhr ~XbVo. gm_mÝ`V: Oo nXmW© Am°pŠgS>oeZbm {damoY H$aVmV 
(A±Q>rAm°pŠgS>§Q>) Vo nXmW© pñZ½Y`wŠV Am{U Vob`wŠV nXmWm©_Ü`o {_gibo OmVmV. 
hdm~§X S>ã`m_Ü`o ImÚnXmW© R>odbo AgVm Am°ŠgrS>oeZMm doJ _§XmdVmo. AmnUmg _mhrV 
Amho H$m {MßgMo ({Z_m©Vo) CËnmXH$ gm_mÝ`nUo {MßgÀ`m {nedr_Ü`o Zm`Q´>moOZ dm`y 
^aVmV OoUoH$éZ {MßgMo Am°pŠgS>oeZ nmgyZ g§ajU hmoVo.

 

 

 ?
àíZmdbr

1. H$m°na gë\o$Q>À`m ÐmdUm_Ü`o bmoI§S>r {Iio ~wS>dë`mZ§Va Ë`m 
ÐmdUmMm a§J H$m ~Xbbm ?

2. CnH«$_ 1.10 nojm {^Þ Agbobr Xþgar Xþhoar {dñWmnZ A{^{H«$`m 
`mMo CXmhaU {bhm.

3. Imbrb amgm`{ZH$ A{^{H«$`m§_Ü`o Am°ŠgrS>oeZ Pmbobo nXmW© 
Am{U jnU Pmbobo nXmW© AmoiIm.

1) 4 Na(s) + O  (g)          2 Na O (s)2 2

2) CuO(s) + H  (g)          Cu(S) + H O (1)2 2

amgm¶{ZH$ A{^{H«$¶m Am{U g_rH$aUo
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1.  amgm`{ZH$ A{^{H«$`oer g§~§YrV Imbrb H$moUVo {dYmZ MyH$ Amho ?
 2 PbO(s) + C(s) -----  2 Pb (s) + CO  (g)> 2

 a) boS>Mo jnU hmoUo.                  b) H$m~©Z S>m`Am°ŠgmB©S>Mo Am°pŠgS>oeZ hmoUo.
 c) H$m~©ZMo Am°pŠgS>oeZ hmoUo       d) boS> Am°ŠgmB©S>Mo jnU hmoUo.
 (i) (a)  Am{U (b)                   (ii)  (a) Am{U (c)

 (iii) (a), (b), Am{U (c)            (iv) gd©
2. Fe O  + 2Al           Al O  + 2 Fe 2 3 2 3

 darb A{^{H«$`m hr ̀ m A{^{H«$`oMo CXmhmaU Amho.
 (a) g§`moJ A{^{H«$`m (b) Xþhoar {dñWmnZ A{^{H«$`m
 (c) AnKQ>Z A{^{H«$`m (d) {dñWmnZ A{^{H«$`m. 
3. bmoI§S>r {Iù`m§À`mda hm`S´>moŠbmoarH$ Amåb {_gië`mg H$m` hmoB©b? ~amo~a 

CÎmambm      IyU H$am.
 a) hm`S´>moOZ dm`y Am{U Am`Z© ŠbmoamB©S>Mr {Z{_©Vr.
 b) ŠbmoarZ dm`y Am{U Am`Z© hm`S´>m°ŠgmB©S>Mr {Z{_©Vr.
 c) amgm`{ZH$ {H«$`m KS>V Zmhr.
 d) bmoI§S>r jma Am{U Ob{Z{_©Vr.
4.  g§VwbrV amgm`{ZH$ g{_H$aU åhUOo H$m` ? amgm`{ZH$ g_rH$aUo g§VwbrV H$m 

AgmdrV ?
5.  Imbrb {dYmZm§Mo amgm`{ZH$ g{_H$aUm_Ü`o énm§Va H$am Am{U g§VwbrV H$am.
 a) hm`S´>moOZMm Zm`Q´>moOZer g§`moJ hmodyZ A_mo{Z`mMr {Z{_©Vr 
 b) hm`S´>moOZ gë\$mB©Q> dm`y hdoV Omibm AgVm nmUr Am{U gë\$a 

S>m`Am°ŠgmB©S>Mr {Z{_©Vr.
 c) ~oar`_ ŠbmoamB©S>Mr A°ë`w{_Zr`_ gë\o$Q> ~amo~a amgm`{ZH$ A{^{H«$`m hmoD$Z 

A°ë`w{_Zr`_ ŠbmoamB©S> Am{U ~oar`_ gë\o$Q>Mm Adjon V`ma hmoVmo.
 d) nmoQ>°{e`_ YmVyMr nmÊ`mer A{^{H«$`m hmoD$Z nmoQ>°{e`_ hm`S´>m°ŠgmB©S> Am{U 

hm`S´>moOZ dm`yMr {Z{_©Vr hmoVo.
6. amgm`{ZH$ g_rH$aUo g§Vw{bV H$am.
 (a) HNO   +  Ca(OH)             Ca(NO )  + H O3 2 3 2 2

 (b) NaOH  +  H SO               Na SO   + H O2 4 2 4 2

 (c) NaCl    +  AgNO             AgCl  + NaNO3 3

 (d) BaCl   +  H SO                BaSO  + HCl2 2 4 4

ñdmÜ`m` :
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 19amgm¶{ZH$ A{^{H«$¶m Am{U g_rH$aUo

7. Imbrb A{^{H«$`m§gmR>r g§VwbrV amgm`{ZH$ g_rH$aU {bhm.
 a) H°$ëer`_ hm`S´>m°ŠgmB©S>+H$m~©Z S>m`Am°ŠgmB©S   H°$ëer`_ H$m~m|ZoQ>+nmUr.
 b) qPH$ + {gëìha Zm`Q´>oQ>      qPH$ Zm`Q´>oQ> + {gëìha
 c) A°ë`w{_Zr`_ + H$m°na ŠbmoamB©S>      A°ë`w{_Zr`_ ŠbmoamB©S> + H$m°na
 d) ~oar`_ ŠbmoamB©S> + nmoQ>°{e`_ gë\o$Q>      ~oar`_ gë\o$Q> + nmoQ>°{e`_
     ŠbmoamB©S>
8. Imbrb A{^{H«$`m§gmR>r g§VwbrV amgm`{ZH$ g{_H$aU {bhm Am{U àË`oH$ 
 A{^{H«$`oMm àH$ma AmoiIm.
 a)  nmoQ>°{e`_ ~«mo_mB©S> (aq) + ~oar`_ Am`moS>mB©S> (aq)  
  nmoQ>°{e`_ Am`moS>mB©S> (aq) + ~oar`_ ~«mo_mB©S> (s)

 b)  qPH$ H$m~m}ZoQ> (s)       qPH$ Am°ŠgmB©S> (s) + H$m~©Z S>m`AmŠgmB©S> (g)
 c) hm`S´>moOZ (g) + ŠbmoarZ (g)      hm`S´>moOZ ŠbmoamB©S> (g)
 d) _°¾o{e`_ (s) + hm`S´>moŠbmoarH$ A°grS> (aq)  
 _°¾o{e`_ ŠbmoamB©S> (aq) + hm`S´>moOZ (g)
9.  Cî_mXm`r A{^{H«$`m d Cî_mJ«mhr A{^{H«$`m åhUOo H$m` ? CXmhaUo Úm.
10. ídgZ {H«$`obm Cî_mXm`r A{^{H«$`m Ago H$m åhUVmV ? ñnï>rH$aU Úm.
11. AnKQ>Z A{^{H«$`obm g§`moJ A{^{H«$`oÀ`m {déÜX Amho Ago H$m åhUVmV ? Ë`m 

A{^{H«$`|gmR>r amgm`{ZH$ g{_H$aU {bhm.
12. AnKQ>Z A{^{H«$`oMo àË`oH$s EH$ amgm`{ZH$ g{_H$aU {bhm, Á`m A{^{H«$`o_Ü`o 

COm© hr CîUVm, àH$me qH$dm {dÚwVÀ`m ñdénmV nwa{dbobr Amho.
13. {dñWmnZ A{^{H«$`m d Xþhoar {dñWmnZ A{^{H«$`m `mVrb \$aH$ {bhm ? Ë`m 

A{^{H«$`m§gmR>r amgm`{ZH$ g_rH$aU {bhm.
14. {gbìhaÀ`m ewÕrH$aUm_Ü`o, {gbìha Zm`Q´>oQ>À`m ÐmdUmVyZ H$m°na YmVyÀ`m 

{dñWmnZmZo {gëìha {_i{dbm OmVmo. ̀ m_Yrb amgm`{ZH$ g{_H$aU {bhm.
15. Adjon A{^{H«$`m åhUOo H$m` ? CXmhaU XoD$Z ñnï> H$am.
16. àË`oH$s XmoZ CXmhaUo XoD$Z Am°pŠgOZ {_i{dUo d J_{dUo ̀ m ì`m»`m ñnï> H$am.
 1. Am°ŠgrS>oeZ 2. jnU
17. MH$MH$sV Vn{H$ar a§JmMo _wbÐì` 'x' hdoV Vmn{dë`mg H$mù`m a§JmMo hmoVo. 'x' 

_wbÐì`mMo Am{U H$mù`m a§JmÀ`m g§`wJmMo Zmd {bhm.
18.  bmoI§S>r dñVy§Zm AmnU a§J H$m bmdVmo ?
19.  pñZ½Y d Vob`wŠV ImÚnXmW© Zm`Q´>moOZZr hdm~§X H$aVmV. H$m ?
20.  Imbrb ì`m»`m§Mo àË`oH$s EH$ CXmhaU XoD$Z ñnï>rH$aU Úm.
 1) jaU / J§OUo         2) IdQ>nUm.
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Imbrb CnH«$_ H$am.
n  Mma M§MwnmÌo ¿`m Am{U Ë`m§Zm A, B, C, Am{U D Aer Zmdo Úm.
n   A, B, C ̀ m M§MwnmÌm_Ü`o 25 ml nmUr ¿`m Am{U D M§MwnmÌm_Ü`o H$m°na gë\o$Q> 

¿`m.
n  darb Mmahr M§MwnmÌm_Yrb Ðdm§À`m Vmn_mZmMr _moO_mn H$éZ Zm|X H$am.
n  A, B, C Am{U D M§MwnmÌm_Ü`o XmoZ M_Mo nmoQ>°{e`_ gë\o$Q>, A_mo{Z`_ Zm`Q´>oQ>, 

H$moaS>o H$m°na gë\o$Q> Am{U bmoI§S>r Mwam AZwH«$_o Kmbm Am{U T>dim.
n  darb àË`oH$ {_lUmMo A§Vr_ Vmn_mZ _moOm Am{U Ë`mMr Zm|X H$am.
 {ZgJm©Vrb  Cî_mXm`r d Cî_mJ«mhr A{^{H«$`m H$moUË`m AmhoV Vo emoYyZ H$mT>m.

gm_yhrH$ CnH«$_

{dkmZ
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Amåb, AëH$br
        Am{U jma

àH$aU 2

 Vwåhr Vw_À`m _mJrb B`Îmo_Ü`o {eH$bm AmhmV H$s AÞmMr Am§~Q> Am{U H$Sy> Md hr Amåb 
Am{U AëH$br_wio AgVo, Oo Ë`m AÞ nXmWm©_Ü`o AZwH«$_o AñVrËdmV AgVmV. Oa Vw_À`m 
Hw$Qw>§~mVrb EImXm gXñ` OmñV Imëë`m_wio A°{gS>rQ>rZo ÌñV Amho hr g_ñ`m ~ar hmoÊ`mgmR>r 
Ë`m gXñ`mbm Cnm` åhUyZ qb~y ga~V, pìhZoJma qH$dm ImÊ`mÀ`m gmoS>çmMo ÐmdU ̀ mn¡H$s H$m` 
Úmb?

n Vwåhr Cnm` H$aV AgVmZm H$moUË`m JwUY_m©Mm {dMma H$amb?

 ImÌrnyd©H$ Vwåhr Vw_À`m kmZmMm dmna H$amb Ogo Amåb Am{U AëH$br _Ü`o nañnam§da 
hmoUmam n[aUm_ Zï> H$aÊ`mMm JwUY_© Amho.

n ñ_aU H$am H$s, AmnU AÞnXmWm©Mr Md Z KoVm Ë`m§Mm Am§~Q> Am{U H$Sy>nUmMr H$er n[ajm 
KoVbr Amho.

 Vwåhr AJmoXaM OmUVm AmhmV H$s, Amåbm§Mr Md Am§~Q> AgVo Am{U Vo {Zim {bQ>_g 
nonaMm a§J bmb H$aVmV. VgoM AëH$btMr Md H$Sy> AgVo Am{U Vo Vm§~S>çm {bQ>_g nonaMm a§J 
{Zim H$aVmV. {bQ>_g hm Z¡g{J©H$ Xe©H$ Amho. `mgmaImM hiXr nonahr Xe©H$ Amho. AmnU 
nm{hbm Agmb H$s nm§T>è`m H$nS>çm§da Am_Q>rMo S>mJ AgVrb Am{U Ë`mbm Ooìhm gm~UmZo 
Kmgbo OmVo Voìhm Vo bmbga Vn{H$ar hmoVmV. H$maU gm~U {ZgJ©V… AëH$br Amho. Vmo nwÝhm 
{ndim hmoVmo Ooìhm Vo H$mnS> ^anwa nmÊ`mZo YwVbo OmVo. Vwåhr H¥${Ì_ Xe©H$ Ogo {_WmB©b Am°a|O 
Am{U {\$Zm°ë\$WobrZ Amåb Am{U AëH$br ̀ m§À`m n[ajoH$arVm dmnê$ eH$Vm.

 `m àH$aUm_Ü`o AmnU Amåb AëH$br `m§À`m A{^{H«$`m§Mm Aä`mg H$aUma AmhmoV. 
Amåb Am{U AëH$br ñdV…Mm n[aUm_ H$gm Zï> H$aVmV Am{U AmUIr Aem ~è`mM X¡Z§{XZ 
OrdZmVrb _OoXma Jmoï>r Á`m AmnU dmnaVmo Am{U nmhVmo ̀ m§Mm Aä`mg H$aUma AmhmoV.

Vwå
hm
b
m _

mh
rV

 A
mh
o H

$m?  {bQ>_g ÐmdU ho Om§^ù`m a§JmMo AgyZ, ho ÐmdU XJS>\y$b ̀ m W°bmo\$m`Q>m JQ>mVrb 
dZñnVrnmgyZ ~Z{dbo OmVo Am{U Ë`mMm Zoh_r Xe©H$ åhUyZ Cn`moJ H$aVmV. Ooìhm 
{bQ>_g ÐmdU ho Amåbr` Am{U AëH$br` hr ZgVo Voìhm Ë`mMm a§J Om§^im AgVmo. 
Aem àH$maMr ̂ anya Z¡g{J©H$ gmYZo AmhoV Ogo bmb H$mo~r nmZ, hiXr, H$mhr \w$bm§À`m 
a§JrV nmH$ù`m CXmhaUmW© hm`S´>oÝOr`m, noQy>{Z`m Am{U Oram°{Z`_ ho gd© ÐmdUmVrb 
Amåb qH$dm AëH$brMo AñVrËd Xe©{dVmV. Ë`mZmM Amåb AëH$br Xe©H$ åhUVmV 
qH$dm H$mhr doim \$º$ Xe©H$ åhUVmV.

(Acids, Bases and Salts)
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1. Vwåhmbm VrZ n[ajmZù`m nwa{dboë`m AmhoV. Ë`mn¡H$s EH$m 
n[ajmZir_Ü`o CÜd©nmVrV nmUr Amho AmUIr XmoZ n[ajmZir_Ü`o 
AZwH«$_o Amåbr` ÐmdU Am{U AëH$br` ÐmdU Amho. Oa Vwåhmbm 
\$º$ bmb {bQ>_g nona nwa{dbm Amho, àË`oH$ n[ajmZir_Yrb 

2.1  Amåb Am{U AëH$brMo amgm`{ZH$ JwUY_© g_OmdyZ KoUo

2.1.1 à`moJemio_Ü`o Amåb Am{U AëH$br (Acids and Bases in the Laboratory)

CnH«$_ 2.1

Vº$m 2.1

ÐmdUmMo 
Z_yZo

bmb {bQ>_gMo
ÐmdU

{Zù`m {bQ>_gMo
ÐmdU

{\$Zm°ë\$WobrZMo
ÐmdU

{_WmB©b 
Am°a|OMo ÐmdU

 a§JmVrb n[adV©ZmÛmao Xe©H$ Amnë`mbm gyMrV H$aVmV H$s, nXmW© Amåbr` qH$dm AëH$br 
Amho. H$mhr nXmW© Ago AmhoV H$s, Á`m§Mm J§Y/dmg Amåbr` qH$dm AëH$br` _mÜ`_m_Ü`o 
~XbVmo. Ë`mbmM J§Yr` Xe©H$ qH$dm K«mUr` Xe©H$ Ago åhUVmV. AmVm AmnU Aem àH$maÀ`m 
H$mhr Xe©H$m§~Ôb à`ËZ H$ê$`m.

CnH«$_ 2.2
n ~marH$ VwH$S>o Ho$boë`m H$mhr H$m§ÚmMo VwH$S>o ñdÀN> H$nS>çm§À`m VwH$S>çm~amo~a EH$m 

ßb°ñQ>rH$À`m {nedrV ¿`m {nedrbm KÅ> ~m§YyZ amÌ^a {\«$O_Ü`o R>odm. AmVm H$nS>çm§Mo 
VwH$S>o Amåb Am{U AëH$brÀ`m n[ajogmR>r dmnam.

 22  {dkmZ
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n H$nS>çm§À`m VwH$S>çm§_Yrb XmoZ H$mnS>çmMo VwH$S>o KodyZ Ë`m§À`m dmgmMr VnmgUr H$am.
n Ë`m§Zm ñdÀN> n¥ð>^mJmda R>odm Am{U Ë`m_Yrb EH$m VwH$S>çmda {dab hm`S´>moŠbmoarH$ 

AmåbmÀ`m ÐmdUmMo H$mhr W|~ gmoS>m Am{U Xþgè`m VwH$S>çm§da {dab gmoS>r`_ hm`S´>m°ŠgmB©S>Mo 
H$mhr W|~ gmoS>m.

n XmoÝhr H$mnS>çm§Mo VwH$S>o (nÅ>`m) nmÊ`mZo Ywdm Am{U nwÝhm Ë`m§À`m dmgmMr VnmgUr H$am.
n Vw_À`m {ZarjUm§Mr Zm|X H$am.
n AmVm WmoS>m {dab ìho{ZbmMm AH©$ Am{U bd§JmMo Vob ¿`m Am{U Ë`m§À`m dmgmMr VnmgUr 

H$am.
n EH$m n[ajmZir_Ü`o WmoS>o {dab hm`S´>moŠbmoarH$ AmåbmMo ÐmdU ¿`m Am{U Xþgè`m 

n[ajmZir_Ü`o {dab gmoS>r`_ hm`S´>m°ŠgmB©S>Mo ÐmdU ¿`m. XmoÝhr n[ajmZir§À`m _Ü`o {dab 
ìho{ZbmMo AH$m©Mo H$mhr W|~ {_gim Am{U Mm§Jbo hbdm. nwÝhm EH$Xm Ë`mÀ`m dmgmMr 
VnmgUr H$am Am{U dmgm_Ü`o H$moUVmhr ~Xb OmUdë`mg Ë`mMr Zm|X H$am.

n Ë`mMà_mUo bd§JmÀ`m VobmÀ`m dmgmMr n[ajm {dab hm`S´>moŠbmoarH$ AmåbmMo ÐmdU Am{U 
{dab gmoS>r`_ hm`S´>m°ŠgmB©S>Mo ÐmdU ̀ m§À`m ~amo~a H$am Am{U Vw_À`m {ZarjUm§Mr Zm|X H$am.

 Vw_À`m {Z[ajUmÀ`m AmYmao ìho{Zbm, H$m§Xm Am{U bd§J `mn¡H$s H$moUmMm AmnU J§Yr` 
Xe©H$ (K«mUr` Xe©H$) åhUyZ Cn`moJ H$ê$ eH$Vmo?
 Amåb Am{U AëH$br `m§À`m amgm`{ZH$ JwUY_mªZm g_OyZ KoÊ`mgmR>r AmUIr H$mhr 
CnH«$_ H$ê$`m.
2.1.2  Amåb Am{U AëH$br YmVy§er H$er amgm`{ZH$ {H«$`m H$aVrb?

CnH«$_ 2.3

I~aXmar : øm CnH«$_m§gmR>r {ejH$m§À`m ghH$m`m©Mr JaO Amho.
n AmH¥$Vr 2.1 _Ü`o XmI{dë`mà_mUo CnH$aUmMr _m§S>Ur H$am.
n EH$m n[ajmZir_Ü`o 5 {_br {dab gëâ`w[aH$ Amåb ¿`m Am{U Ë`m_Ü`o OñVmMo H$mhr 

VwH$S>o {_gim.
n OñVmÀ`m VwH$S>çm§À`m n¥ð>^mJmda Vwåhr H$m` {ZarjU Ho$bm?
n CËgOuV dm`ybm gm~UmÀ`m ÐmdUmVyZ àdmhrV H$am.
n gm~UmÀ`m ÐmdUmVyZ ~wS>~wS>o H$m ̀ oVmV?
n OiVr _oZ~Îmr dm`yZo ̂ aboë`m ~wS>~wS>çm§Odi KoD$Z Om.
n AmnU H$m` {ZarjU Ho$bm?
n AmUIr H$mhr Amåbo Ogo H$s HCl, HNO  Am{U CH COOH `m§À`m ~amo~a hm 3 3

CnH«$_ nwÝhm H$am.
n àË`oH$ doir gd© {ZarjUo gmaIrM AmhoV H$s {^Þ AmhoV?

 23Amåb, AëH$br Am{U jma
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Am. 2.1  {dab gëâ`warH$ Amåbm~amo~a OñVmÀ`m H$Um§Mr amgm`{ZH$ {H«$`m Am{U 
ÁdbZ H$ê$Z h¡S´>moOZ dm`yMr n[ajm KoUo

 darb amgm`{ZH$ {H«$`m§À`m_Ü`o YmVy Amåbm§À`m _YyZ hm`S´>moOZ dm`ybm {dñWmnrV H$aVmo 
`mMr Zm|X ¿`m. ̀ mMr _m{hVr hm`S´>moOZ dm`y _wº$ Pmë`mZ§Va hmoVo. AmåbmVrb {e„H$ am{hboë`m 
Adeofm§~amo~a YmVy§Mm g§`moJ hmoVmo Am{U g§`wJmMr {Z{_©Vr hmoVo Ë`mbmM jma Ago åhUVmV. 
åhUyZ YmVy§Mr Amåbm§~amo~a Pmbobr amgm`{ZH$ {H«$`m WmoS>Š`mVAer ì`º$ H$ê$ eH$Vmo.
 Amåb  +  YmVy  ®  jma  +  hm`S´>moOZ dm`y

 AmVm AmnU Á`m amgm`{ZH$ {H«$`oMo {Z[ajU Ho$bo Amho Ë`mMo amgm`{ZH$ g{_H$aU {bhÿ 
eH$Vm H$m?

CnH«$_ 2.4

n EH$m n[ajoZir_Ü`o OñV YmVyMo H$Um§À`m ñdê$nmV Agbobo VwH$S>o Q>mH$m.
n Ë`m_Ü`o 2 ml gmoS>r`_ hm`S´>m°ŠgmB©S>Mo ÐmdU {_gim Am{U n[ajmZirVrb nXmWm©bm 

Ja_ H$am.
n Ë`mZ§Va CnH«$_ 2.3 _Ü`o {Xë`mà_mUo gd© {H«$`m nm`ar-nm`arZo nwÝhm H$am Am{U 

{ZarjUm§Mr Zm|X H$am.

 KS>Umar amgm`{ZH$ {H«$`m Imbrbà_mUo {bhÿ eH$Vmo.
 2 NaOH (aq)  +  Zn(s)  ®  Na ZnO (s)  +  H (g)2 2 2

    (gmoS>r`_ qPHo$Q>)

 Vwåhmbm ̀ m amgm`{ZH$ {H«$`o_Ü`o nwÝhm hm`S´>moOZ AmT>ibm. na§Vw Aem àH$maÀ`m amgm`{ZH$ 
{H«$`m gd© YmVy§À`m ~amo~a KS>Ê`mMr g§^mdZm Zmhr.

ñQ>±S>

{dab
gë\w$[aH$ Amåb

OñVmMo H$U

dm`ydmhH$
ZbrH$m

\$Q>-\$Q> AmdmOmgh
hm`S´>moOZ dm`yMo ÁdbZ

_oU~Îmr

hm`S´>moOZZo ^abobo 
gm~UmMo ~wS>~wS>o

gm~UmMo ÐmdU

n[ajm Zir
hm`S´>moOZ 
dm`yMo
~wS>~wS>o

{dkmZ
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2.1.3  YmVy H$m~m}ZoQ> Am{U YmVy hm`S´>moOZ H$m~m}ZoQ>g ̀ m§Mr Amåbm§~amo~a amgm`{ZH$ 
{H«$`m H$er hmoVo? (How do Metal Carbonates and Metal Hydrogen Carbonates 
react with Acids?)

{Wgb \$Zob
ñQ>±S>
~yM

H$m~©Z S>m`Am°ŠgmB©S> dm`y
{dab hm`S´>moŠbmoarH$ 

Amåb

dm`ydmhH$ Z{bH$m
n[ajm Zir

n[ajmZir

gmoS>r`_ H$m~m}ZoQ>

H°$ëer`_
hm`S´>m°ŠgmB©S>Mo ÐmdU

Am. 2.2  H°$ëer`_ hm`S´>m°ŠgmB©S>À`m ÐmdUmVyZ 
H$m~©Z S>m`Am°ŠgmB©S> àdmhrV H$aUo

CnH«$_ 2.5

n XmoZ n[ajmZù`m ¿`m, 
Ë`m§Zm A Am{U B Ago 
Zm§d Úm.

n A n[ajmZir_Ü`o 0.5 g 
g m o { S > ` _  H $ m ~ m } Z o Q > 
(Na CO ) ¿`m Am{U B 2 3

n[ajmZir_Ü`o 0.5 g 
g m o { S >`_ h m`S ´ > m o OZ 
H$m~m}ZoQ> (NaHCO ) 3

n XmoÝhr n[ajmZir_Ü`o 2 ml {dab HCl {_gim.

n Vwåhr H$m` {ZarjU Ho$bm?

n Am. 2.2 Zwgma àË`oH$ pñWVr_YyZ {Z_m©U Pmbobm CËnmXrV dm`y MwÝ`mÀ`m {Zdir_YyZ 

Amåb, AëH$br Am{U jma
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2.1.4  Amåb Am{U AëH$br nañnamer H$er amgm`{ZH$ {H«$`m H$aVrb?

CnH«$_ 2.6

n EH$m n[ajoZir_Ü`o gw_mao 2 ml {dab gmoS>r`_ hm`S´>m°ŠgmB©S>Mo ÐmdU ¿`m Am{U 
Ë`m_Ü`o {\$Zm°ë\$WobrZ ÐmdUmMo XmoZ W|~ {_gim.

n ÐmdUmMm a§J H$moUVm Amho?
n `m ÐmdUm_Ü`o {dab hm`S´>moŠbmoarH$ Amåb ÐmdU W|~m-W|~mZo {_gim.
n amgm`{ZH$ {H«$`oÀ`m {_lUmÀ`m a§Jm_Ü`o H$moUVm ~Xb Pmbm H$m?
n Amåb {_gië`mZ§Va {\$Zm°ë\$WobrZÀ`m a§Jm_Ü`o H$m ~Xb Pmbm?
n AmVm darb {_lUm_Ü`o gmoS>r`_ hm`S´>m°ŠgmB©S>Mo H$mhr W|~ Q>mH$m.
n {\$Zm°ë\$WobrZbm nwÝhm Jwbm~r a§J àmá Pmbm H$m?
n ho Ago H$m KS>Vo?

 darb CnH«$_m_Ü`o AmnU {ZarjU Ho$bm AmhmV H$s, AëH$brMm à^md Amåbm_wio Zï> 
hmoVmo Am{U Amåbm§Mm à^md AëH$brZo Zï> hmoVmo. amgm`{ZH$ {H«$`m§Zm Aem àH$mao {bhÿ eH$Vmo-

 NaOH (aq)  +  HCl (aq)  ®  NaCl (aq)  +  H O (l)2

 Á`m amgm`{ZH$ {H«$`o_Ü`o Amåb Am{U AëH$br `m§À`m_Ü`o amgm`{ZH$ {H«$`m hmoD$Z jma 
Am{U nmÊ`mMr {Z{_©Vr hmoVo Ë`m amgm`{ZH$ {H«$`obm CXm{gZrH$aU {H«$`m Ago åhUVmV. 
gm_mÝ`V… CXm{gZrH$aU {H«$`m Aer {bhÿ eH$Vmo-
 AëH$br  +  Amåb  ®  jma  +  nmUr
2.1.5  YmVy§À`m Am°ŠgmB©S>Mr Amåbm§~amo~a {H«$`m 
(Reaction of Metallic oxides with Acids)

CnH«$_ 2.7
n M§MwnmÌm_Ü`o WmoS>çm à_mUmV H$m°na Am°ŠgmB©S> ¿`m Am{U Ë`m_Ü`o T>diV hiwdmanUo 

{dab hm`S´>moŠbmoarH$ Amåb {_gim.
n ÐmdUmÀ`m a§JmMr Zm|X H$am. H$m°na Am°ŠgmB©S>Mo H$m` Pmbo?

 AmnUmg Ago {Xgob H$s, ÐmdUmMm a§J {Zim-{hadm hmoB©b Am{U H$m°na Am°ŠgmB©S> 
{daKibo. amgm`{ZH$ {H«$`o_Ü`o (II) H$m°na ŠbmoamB©S>Mr {Z{_©Vr Pmë`m_wio ÐmdUmMm a§J {Zim-
{hadm Pmbm. YmVyMo Am°ŠgmB©S> Am{U Amåb ̀ m§À`mVrb gm_mÝ` {H«$`m Aer {bhÿ eH$Vmo-

 YmVy§Mo Am°ŠgmB©S>  +  Amåb  ®  jma  +  nmUr

 darb {H«$`ogmR>r amgm`{ZH$ g_rH$aU {bhm Am{U Vo g_Vmob H$am. Á`m AWu YmVy§Mo 
Am°ŠgmB©S> Amåbm§er {H«$`m H$ê$Z jma Am{U nmÊ`mMr {Z{_©Vr H$aVmV, Ë`m AWu AëH$brMr 
Amåbmer {H«$`m hmoVo. YmVy§À`m Am°ŠgmB©S>gZm AëH$brMo Am°ŠgmB©S>hr åhQ>bo OmVo.

{dkmZ
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2.1.6  AYmVy§À`m Am°ŠgmBS>Mr AëH$br ~amo~a amgm`{ZH$ {H«$`m
 CnH«$_ 2.5 _Ü`o H$m~©Z S>m`Am°ŠgmB©S> Am{U H°$ëer`_ hm`S´>m°ŠgmB©S> (bmB©_ dmQ>a) ̀ m§Mr 
amgm`{ZH$ {H«$`m AmnU nm{hbr hmoVr. H°$ëer`_ hm`S´>m°ŠgmB©S> Oo H$s AëH$br Amho Ë`mMr 
H$m~©Z S>m`Am°ŠgmB©S> ~amo~a {H«$`m hmoD$Z jma Am{U nmÊ`mMr {Z{_©Vr hmoVo. Á`m AWu AëH$br 
Am{U Amåb `m§À`mVrb amgm`{ZH$ {H«$`ogmaIrM Amho, `mdê$Z AmnU Agm {ZîH$f© H$mT>Vmo 
H$s, AYmVy§Mo Am°ŠgmB©S> AmåbY_u AgVmV.

àíZ

1. nrVi Am{U Vm§ã`mÀ`m ^m§S>çm_Ü`o Xhr Am{U Am§~Q> nXmW© H$m R>odV 
ZmhrV?

2. YmVy§Mr Amåbm§er amgm`{ZH$ {H«$`m Pmë`mg gm_mÝ`nUo H$moUVm dm`y 
_wº$ hmoVmo? CXmhaUmÀ`m ghmæ`mZo ñnï>rH$aU H$am. `m dm`yÀ`m 
AñVrËdmMr n[ajm H$er H$amb?

3. YmVy g§`wJ A {dab hm`S´>moŠbmoarH$ Amåbmer {H«$`m H$aVo Am{U 
CH$irMr {Z{_©Vr hmoVo. Ë`mVyZ ~mhoa nS>boë`m dm`y_wio OiVr _oZ~Îmr 
{dPVo. CËnmXrVm_Yrb Oa EH$ g§`wJ H°$ëer`_ ŠbmoamB©S> Agob Va 
Ë`m amgm`{ZH$ {H«$`ogmR>r g_Vmob amgm`{ZH$ g_rH$aU {bhm.

2.2  gd© Amåb Am{U AëH$br_Ü`o H$m` g_mZVm Amho?
(What do all Acids and all Bases have in common?)

 {d^mJ 2.1 _Ü`o AmnU nm{hbo H$s, gd© Amåbm§À`m_Ü`o amgm`{ZH$ JwUY_m©_Ü`o g_mZVm 
Amho. JwUY_m©Vrb gmaIonUm H$m` Xe©{dVmo? AmnU CnH«$_ 2.3 _Ü`o nmhrb§ Amho H$s, gd© 
Amåbm§Mr YmVy§er amgm`{ZH$ {H«$`m Pmbr AgVm hm`S´>moOZ dm`y {Z_m©U hmoVmo. `m§dê$Z Ago 
g_OVo H$s gd© Amåbm§_Ü`o hm`S´>moOZ gm_mB©H$ AgVmo. Mbm AmVm AmnU EH$m CnH«$_mÛmao 

Amåb, AëH$br Am{U jma

CnH«$_ 2.8

n ½byH$moO, AëH$mohmob, hm`S´>moŠbmo[aH$ 
Amåb, gëâ`warH$ Amåb B. `m§Mo 
ÐmdU ¿`m.

n a~ar ~yMmda XmoZ {Iio ~gdyZ ~yM 
100 ml M§MwnmÌm_Ü`o R>odyZ Úm.

n Am. 2.3 _Ü`o XmI{dë`mà_mUo 
{Iù`m§Zm 6V {dÚwV KQ>mÀ`m XmoÝhr 
Q>m oH$m §Zm ~ë~ Am{U ~Q>UmÀ`m 
ghmæ`mZo OmoSy>Z ¿`m.

Am. 2.3  nmÊ`mÀ`m Amåbr` ÐmdUmVyZ
{dÚwVYmam àdmhrV hmoVo.

6 ìhmoëQ>Mm {dÚwV KQ> {Xdm
~Q>U

M§MynmÌ

{Iim
{dab HCl ÐmdU
a~ar ~wM
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n AmVm M§MwnmÌm_Ü`o WmoS>o {dab hm`S´>moŠbmoarH$ Amåb AmoVm Am{U {dÚwVàdmh Mmby H$am.
n hr {H«$`m nwÝhm {dab gëâ`warH$ AmåbmZo H$am.
n Vwåhr H$m` {ZarjU Ho$bm?
n ½byH$moO Am{U AëH$mohmobMo ÐmdU KodyZ hm à`moJ nwÝhm H$am. AmVm Vwåhr H$m` {ZarjU 

Ho$bm?
n gd© pñWVr_Ü`o ~ë~ àH$merV hmoVmo?

 AmH¥$Vr 2.3 _Ü`o XmI{dë`mà_mUo Amåbr` pñWVr_Ü`o ~ë~ àH$merV hmoVmo. na§Vw Vwåhr 
Ago {ZarjU H$amb H$s, ½byH$moO Am{U AëH$mohmobMo ÐmdU {dÚwV àdmh àdmhrV H$aV ZmhrV. 
{dÚwV ~ë~ àH$merV hmoUo ho Ago Xe©{dVo H$s ÐmdUmVyZ {dÚwV àdmhrV hmoVmo. ÐmdUmVrb 
Am`Zg (^marV H$U) {dÚwV àdmh àdmhrV H$aV AgVmV.

+ åhUyZ Amåbm§_Ü`o H  hm H°$Q>m`Z (YZ^marV H$U) AgVmo Am{U A°Zm`Z Ogo H$s HCl 
– – 2– –_Ü`o Cl , HNO  _Ü`o NO , H SO  _Ü`o SO , CH COOH _Ü`o CH COO  åhUyZ 3 3 2 4 4 3 3

+Amåbm§_Ü`o H  H°$Q>m`Z AgVmo. ̀ m§dê$Z Ago g_OVo H$s, Amåbo ho ÐmdUm§_Ü`o hm`S´>moOZ Am`Z 
+H  (aq) ̀ m§Mr {Z{_©Vr H$aVmV, Am{U hoM Amåbr` JwUY_m©g H$maUr^yV Amho.

 gmoS>r`_ hm`S´>m°ŠgmB©S>, H°$ëer`_ hm`S´>m°ŠgmB©S> BË`mXr AëH$btMm Cn`moJ H$ê$Z hm 
CnH«$_ nwÝhm H$am. ̀ m CnH«$_mÀ`m {ZH$mbmdê$Z Vwåhr H$moUVm {ZîH$f© H$mT>mb?
2.2.1  nmÊ`mVrb ÐmdUm_Ü`o Amåb Am{U AëH$brMo H$m` hmoB©b?
            (What happens to an Acid or a Base in a Water solution?)

{dkmZ

n

CnH«$_ 2.9

n ñdÀN> Am{U H$moaS>çm n[ajmZir_Ü`o 
1g KZê$nr NaCl ¿`m Am{U Am. 
2 . 4  _ Ü ` o  X mI { d ë` m à _ m U o 
CnH$aUm§Mr _m§S>Ur H$am.

n n[ajmZir_Ü`o H$mhr à_mUmV {Vd« 
gëâ`warH$ Amåb {_gim.

n Vwåhr H$m` {ZarjU Ho$bm? dm`ydmhH$ 
ZbrHo$_YyZ dm`y ~mhoa ̀ oV Amho H$m?

n _wº$ Pmboë`m dm`yMr H$moaS>çm Am{U 
Amoë`m {Zù`m {bQ>_g nona~amo~a 

n H$moUË`m pñWVr_Ü`o {bQ>_g nonaMm a§J ~XbVmo?

n[ajmZir

gmoS>r`_ 
ŠbmoamB©S>

dm`ydmhH$ 
    Z{bH$m ~yM

H°$ëer`_ ŠbmoamB©S> 
Agbobr ajH$ 

Z{bH$m

n[ajm Zir

Amobga {bQ>_g nona

Am. 2.4  HCl dm`yMr {Z{_©Vr
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 `m à`moJmÛmao Ago ñnï> hmoVo H$s nmUr `m _mÜ`_m_Ü`o HCl hm`S´>moOZ Am`ÝgMr 
+{Z{_©Vr H$aVmV. nmUr _mÜ`_ Zgob Va HCl aoUy_YyZ H  Am`Ýg doJio hmoD$ eH$V Zmhr.

 + –HCl (aq)  +  H O  ®  H O   +  Cl2 3

 hm`S´>moOZ Am`Z ñdV§Ì ñdê$nmV H$YrM AñVrËdmV ZgVmo, na§Vw Vmo nmÊ`mÀ`m 
+aoUw_Ü`o g§`wJmÀ`m ñdê$nmV EH$ÌrV AñVrËdmV AgVmo. åhUyZ hm`S´>moOZ Am`Z Zoh_r H  

+(aq) qH$dm hm`S´>moZr`_ Am`Z (H O ) Ago XmI{dbo nm{hOo.3

 + +H   +  H O  ®  H O2 3

+ + AmnU nm{hbo Amho H$s, Amåb nmÊ`m_Ü`o H O  qH$dm H  (aq) Am`Z XoVmV. AmVm 3

(aq)OH2)(aqMg(s)Mg(OH)

(aq)OH(aq)KKOH(s)

(aq)OH(aq)NaNaOH(s)

2OH
2

OH

OH

2

2

2

+¾¾ ®¾

+¾¾ ®¾

+¾¾ ®¾

+

-+

+

-

– AëH$br nmÊ`mV hm`S´>m°ŠgmB©S>(OH ) {Z_m©U H$aVmV. AmëHo  Or nmÊ`mV {daKiVmV 
Ë`mZm AëH$br Ago åhUVmV.

Vwåh
mbm

 _m
hrV

 A
mho 

H$m?

 gd© AëHo$ nmÊ`mV {daKiV ZmhrV. AëH$br åhUOo Or AëHo$ nmÊ`mV 
{daKiVmV. `m§Mm ñne© gm~UmgmaIm, Mdrbm H$S>dQ> Am{U corrosive AgVmV. 
`m§Mr H$Yr Md ¿`m`Mr Zmhr, ñne© H$ê$ Z`o H$maU Vo hmZrH$maH$ AgVmV. 2.1 
VŠË`m_Yrb AëH$br AgUmar AëHo$ H$moUVr AmhoV?

+ AmVm AmnU AmoiIbo H$s, gd© Amåbo H  Mr (aq) {Z{_©Vr H$aVmV Am{U gd© AëH$br 
–OH  Mr (aq) {Z_m©U H$aVmV. AmnU CXm{gZrH$aU {H«$`m Imbrbà_mUo {bhÿ eH$Vmo- 

 Amåb  +  AëH$br  ®  jma  +  nmUr

 H  X + M  OH  ®  MX  +  HOH

+ – H  (aq)  +  OH  (aq)  ®  H O (l )2

 29Amåb, AëH$br Am{U jma
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 AmVm AmnU nmhÿ`m H$s Amåb Am{U AëH$br_Ü`o nmUr {_gië`mg H$m` KS>ob.

CnH«$_ 2.10

n M§MwnmÌm_Ü`o 10 ml nmUr ¿`m.
n {Vd« gë\w$arH$ AmåbmMo H$mhr W|~ Ë`m_Ü`o {_gim Am{U M§MwnmÌ hiwdmanUo {\$adV 

hbdV ahm.
n M§MwnmÌmÀ`m Vimer ñne© H$am.
n VoWo Vmn_mZm_Ü`o H$mhr ~Xb OmUdVmo?
n Vr Cî_mXm`r H$s Cî_mJ«mhr à{H«$`m Amho?
n gmoS>r`_ hm`S´>m°ŠgmB©S>À`m Jmoù`m§~amo~a hm CnH«$_ nwÝhm H$am Am{U Vw_Mr {ZarjUo 

Zm|Xdm.

Am. 2.5  {Vd« Amåb qH$dm Vrd« 
AëH$br AgUmè`m nmÌm§darb

Bemamê$nr {MÝh

àíZ
1. HCl, HNO   BË`mXr Obr` ÐmdUm_Ü`o Amåbr` JwUY_© 3

Xe©{dVmV na§Vw AëH$mohmob Am{U ½byH$moO gmaIr g§`wJo ÐmdUo 
Amåbr` JwUY_© Xe©{dV ZmhrV. H$m?

2. Obr` ÐmdUm_Ü`o Amåb {dÚwVàdmh dmhÿZ ZoVmV H$maU {bhm?

3. H$moaS>m HCl dm`y H$moaS>çm {bQ>_g nonaÀ`m a§Jm_Ü`o ~Xb H$aV Zmhr 
H$maU {bhm?

{dkmZ

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



4. Amåbm§Zm gm¡å` qH$dm {dab H$aV AgVmZm nmÊ`m_Ü`o Amåb {_gimdo 
na§Vw Amåbm_Ü`o nmUr {_giy Z`o Aer H$m {e\$mag H$aÊ`mV Ambr Amho?

+5. Oa AmåbmMo ÐmdU gm¡å` Ho$bo Va hm`S´>mo{Z`_ Am`Zg (H O ) À`m 3

{Vd«Voda Ë`mMm H$gm n[aUm_ hmoVmo?

6. Ooìhm gmoS>r`_ hm`S´>m°ŠgmB©S>À`m ÐmdUm_Ü`o OmñV à_mUmVrb AëH$br 
–{daKiVo Voìhm hm`S´>m°ŠgmB©S>À`m Am`Zm§À`m (OH ) {Vd«Voda H$gm 

n[aUm_ hmoVmo?

2.3  Amåb qH$dm AëH$brMr ÐmdUo H$er à~b AgVmV?
          (How strong are Acid or Base solutions?)

 Amåb-AëH$br Xe©H$m§Mm Cn`moJ Amåb Am{U AëH$br `m§Vrb \$aH$ AmoiIÊ`mgmR>r 
– +Ho$bm OmVmo ho Amnë`mbm _m{hV Amho. _mJrb {d^mJm_Ü`o AmnU OH  qH$dm H  Am`Zm§Mr 

ÐmdUmVrb {Vd«Vm H$_r hmoUo qH$dm gm¡å`Vm ({dabVm) `m{df`r {eH$bmo AmhmoV. AmnU 
ÐmdUmVrb CnbãY Am`Zm§Mr g§»`m qH$dm à_mU emoYy eH$Vmo? AmnU ÐmdUmVrb Amåb qH$dm 
AëH$br {H$Vr à~b AmhoV ̀ mMm A§XmO ~m§Yy eH$Vmo H$m?
 ho AmnU d¡pídH$ Xe©H$mMm Cn`moJ H$ê$Z H$ê$ eH$Vmo. d¡pídH$ Xe©H$ ho AZoH$ Xe©H$m§Mo 
{_lU AgVo. d¡pídH$ Xe©H$ {d{dY ÐmdUm§Vrb {d{^Þ hm`S´>moOZ Am`Zm§Mr {Vd«Vm doJdoJù`m 
a§Jm_Ü`o àX{e©V H$aV AgVo.
 ÐmdUmVrb hm`S´>moOZ Am`Zm§Mr {Vd«Vm _moOÊ`mgmR>r _mnZmMr nÕV {ZYm©arV Ho$br Amho. 
Ë`mbm pH ñHo$b Ago åhUVmV. ̀ m pH _Ü`o p åhUOo "nmoQ>|P' Omo EH$ O_©Z eãX Amho. Ë`mMm 
eº$s Agm AW© Amho. pH _mnZ nÕVr_Ü`o AmnU pH gm_mÝ`nUo O (OmñV Amåbr`) Vo 14 
(OmñV AëH$br) n`ªV _moObo OmVo. pH hr gmYr g§»`m AgVo Vr g§»`m ÐmdU Amåbr` qH$dm 
AëH$br Agë`mMo Xe©{dVo. hm`S´>mo{Z`_ Am`ZmMr g§hVr OmñV Agë`mg Ë`mMr pH qH$_V 
H$_r AgVo.
 CXmgrZ ÐmdUmMm pH 7 Amho. pH _mnZnÕVr_Ü`o 7 nojm H$_r qH$_V Agob Va Vo ÐmdU 
Amåbr` g§~moYbo OmVo. Oer pH Mr qH$_V 7 Vo 14 Aer dmT>V OmVo. VrM qH$_V ÐmdUmVrb 

–
OH  Am`ZmMr {Vd«Vm dmT>ë`mMo Xe©{dVo åhUOoM, ̀ oWo AëH$brMr eº$s ({Vd«Vm) dmT>Vo (Am. 

Am. 2.6  H+ (aq) Am{U OH– (aq) Am`Zm§À`m {Vd«VoVrb ~XbmZwgma pH _Yrb {d{^ÞVm.

+H  Am`ZmÀ`m {Vd«Vo_Ü`o KQ>+H  Am`ZmÀ`m {Vd«Vo_Ü`o dmT>

Amåbr` JwUY_m©V dmT> CXmgrZ
7

AëH$br JwUY_m©V dmT>

 31Amåb, AëH$br Am{U jma
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CnH«$_ 2.11

n Vº$m 2.2 _Ü`o {Xë`mà_mUo ÐmdUmVrb pH qH$_VtMr n[ajm H$am.
n Vw_À`m {ZarjUm§Mr Zm|X R>odm.
n Vw_À`m {ZarjUmZwgma àË`oH$ nXmWmªMo ñdê$n H$m` Amho?

Vº$m 2.2

OmR>a ag
(gw_mao 1.2)

qb~y  agMm
(gw_mao 2.2)

ewÕ nmUr, 
aº$ (7.4)

{_ëH$ Am°\$
_°¾o{e`m (10)

gmoS>r`_ hm`S´>m°ŠgmB©S>Mo
ÐmdU (gw_mao 14)

Am. 2.7  H$mhr gm_mÝ` nXmWmªMm pH hm pH H$mJXmdaVr XmI{dbm Amho.
(ho a§J Ho$di a\$ _mJ©Xe©ZmgmR>r {Xbobo AmhoV)

 32  {dkmZ

1. bmi (OodUmnydu)
2. bmi (OodUmZ§Va)
3. qb~yMm ag
4. a§J{dahrV H$m~©Z S>m` 
 Am°ŠgmB©S> dm`yer g§`moJ
 (V`ma Ho$bobo no`)
5. JmOaMm ag
6. H$m°\$s
7. Q>mo_°Q>moMm ag
8. ZimMo nmUr
9. 1 M  NaOH

10. 1 M  Hcl

A.H«$. ÐmdU pH H$mJXmMm a§J
AMyH$ 

pH qH$_V nXmWm©Mo ñdê$n
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2.3.1  X¡Z§{XZ OrdZmVrb pH Mo _hËd  (Importance of pH in Everyday life)

 dZñnVr Am{U àmUr pH À`m ~m~VrV g§doXZerb AmhoV H$m?

 Amnbo eara 7.0 Vo 7.8 ̀ m pH {dñVmam_Ü`o H$m`© H$aV AgVo. gOrd pH ~XbmÀ`m Aé§X 
{dñVmam_Ü`o OJy eH$VmV. Ooìhm nmdgmÀ`m nmÊ`mMm pH hm 5.6 nojm H$_r AgVmo Ë`mbm 
Amåb dfm© Ago åhUVmV. Ooìhm Amåbdfm© ZXr_Ü`o dmhVo Voìhm ZXrÀ`m nmÊ`mMm pH H$_r 
hmoVmo. Aem ZXt_Ü`o ObMa Ordm§Mo OJUo A{YH$ {~H$Q> hmoD$Z OmVo.

Vwåh
mb

m _
mhr

V A
mho 

H$m
?

Xþgè`m J«hm§darb Amåbo

 ewH«$ J«hmMo dmVmdaU ho OmS> nm§T>è`m Am{U {ndù`m gëâ`warH$ AmåbmÀ`m T>Jm§Zr 
~Zbo Amho. AmnUmg dmQ>Vo H$s ̀ m J«hmda gOrdm§Mo AñVrËd Agy eH$Vo?

Vw_À`m Kam_mJrb A§JUmVrb _mVrMm  H$m` Amho?pH
(What is the pH of the soil in your backyard?)
 dZñnVr§Zm Ë`m§À`m {ZamoJr dmT>rgmR>r R>am{dH$ pH À`m {dñVmamMr Amdí`H$Vm Amho. 
dZñnVtÀ`m {ZamoJr dmT>rgmR>r Amdí`H$ pH Mm emoY KoÊ`mgmR>r Vwåhr {d{dY {R>H$mUMr _mVr 
Jmoim H$ê$Z CnH«$_ 2.12 _Ü`o gm§JrVë`mà_mUo pH Mr VnmgUr H$am. VgoM Vwåhr Á`m joÌmVyZ 
Vr _mVr O_m Ho$bm AmhmV Ë`m {R>H$mUr H$moUË`m dZñnVrMr dmT> hmoV Amho `mMrhr Zm|X H$ê$ 

CnH«$_ 2.12

Amnë`m nMZg§ñWoVrb pH  (pH in our digestive system)

 Amnë`m OR>am_Ü`o hm`S´>moŠbmoarH$ AmåbmMr CËnÎmr hmoVo hr AmíM`©H$maH$ Jmoï> 
OmUrdnyd©H$ Zm|X H$amdrer dmQ>Vo. ho Amåb Amnë`m OR>ambm Oamhr hmZr Z nmohmoMdVm AÞmÀ`m 
nMZmgmR>r _XV H$aVmV. AnMZ pñWVr_Ü`o OR>am_Ü`o OmñV à_mUmV AmåbmMr CËnÎmr 
Pmë`m_wio OR>am_Ü`o doXZm Am{U OiOirMr ^mdZm {Z_m©U hmoVo. `m doXZm§nmgyZ _wº$s 
{_i{dÊ`mgmR>r bmoH$ A±QmA°grS> (Anta acids) gma»`m (à{VAmåbo) AëH$btMm Cn`moJ 
H$aVmV. `m nmR>mÀ`m àma§^r AmnU Aem àH$maMm EH$ Cnm` gwM{dbm hmoVm. hr (à{VAmåbo) 
A±Q>mA°grS> AmåbmÀ`m OmñV Agboë`m à_mUmbm CXm{gZrH$aU H$aVmV. _°¾o{e`_ 
hm`S´>m°ŠgmB©S> ({_ëH$ Am°\$ _°¾o{e`m) ho gm¡å` AëH$br dma§dma CXm{gZrH$aUmgmR>r dmnaVmV.
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pH À`m ~XbmZo XmVmV {H$S> (pH change as the cause of tooth decay)

 Ooìhm Amnë`m Vm|S>mMm pH 5.5 nojm H$_r hmoVmo Ë`mdoir Amnbo XmV {H$S>Ê`mg gwadmV 
hmoVo. Amnë`m e[aamVrb gdm©V H$R>rU nXmW© åhUOo Amnë`m XmVmdarb BZ°_b Oo H°$ëer`_ 
\$m°ñ\o$Q>nmgyZ ~Zbobo Amho. Vo nmÊ`mV {daKiV Zmhr na§Vw Ooìhm Amnë`m Vm|S>mMm pH 5.5 nojm 
H$_r hmoVmo Voìhm XmV Iam~ hmoVmV. Vm|S>m_Ü`o Agbobo OrdmUy OodUmZ§Va Vm|S>m_Ü`o {e„H$ 
Agboë`m eH©$am Am{U AÞH$Um§Mo {dKQ>Z H$ê$Z AmåbmMr {Z{_©Vr H$aVmV. ̀ m gdmªMm à{V~§Y 
H$aÊ`mgmR>r OodUmZ§Va AmnU Amnbo Vm|S> ñdÀN> H$aUo A{Zdm`© Amho. Vm|S> ñdÀN> H$aÊ`mgmR>r 
AmnU AëH$br` X§V_§OZmMm Cn`moJ H$am`bm hdm. OoUoH$ê$Z AmåbmÀ`m A{V[aº$ à_mUmbm 
CXmgrZ Ho$bo OmB©b Am{U XmVm§Mo {H$S>Ê`mnmgyZ à{V~§Y Ho$bm OmB©b.
amgm`{ZH$ ̀ wÕmÛmao àmUr Am{U dZñnVr ̀ m§Mo AmË_ajU (ñdajU)
(Self defence by animals and Plant's through chemical warfare)

 _Y_merZo H$Yr H$mir Vwåhmbm X§e Ho$bm Amho H$m? _Y_merZo X§e Ho$ë`mg Ë`m {R>H$mUr 
Amåb gmoS>bo OmVo Ë`m_wioM doXZm Am{U OiOi hmoVo. Á`m {R>H$mUr X§e Ho$bobm Amho Ë`m 
^mJmda ~oH$s¨J gmoS>m ̀ m Xþ~©b AëH$brMm dmna H$ê$Z Amam_ {_iVmo. ImOH$mo`br dZñnVrÀ`m 

Vwå
hm

b
m h

o _
mh

rV
 A

mh
o H

$m?

{ZgJ© CXm{gZrH$aUmMo n`m©` nwa{dVmo
 ImOH$mo`br hr dZñnVr PwSy>n AgyZ Vr 
O§Jbm_Ü`o dmT>Vo. dZñnVrÀ`m nmZm§Zm X§eH$ Ho$g 
AgVmV. Oa AmnU dZñnVrÀ`m nmZm§Zm ZH$iV 
AnKmVmZo ñne© Ho$bmVa X§emà_mUo doXZm hmoVmV, 
H$maU Ë`m X§eH$ Ho$gmH$Sy>Z _oWmZm°B©H$ AmåbmMo 

ódU hmoVo. na§naoZo `mMm BbmO X§e Pmboë`m ^mJmda S>m°H$ dZñnVrMr nmZo KmgyZ 
Ho$bm OmVmo.  dZñnVr gmYmaUnUo ImOH$mo`br dZñnVrÀ`m Amgnmg dmT>boë`m `m
AgVmV. AmnU S>m°H$ dZñnVrMo ñdê$n AmoiIy eH$mb? AmnUmbm AmVm kmV Pmbo 
Agob H$s nwT>À`m doir nd©V MT>VmZm AnKmVmZo ImOH$mo`br dZñnVrbm ñne© 
Pmë`mg AmnU H$m` H$am`bm hdo? Amnë`mbm Aem àH$maÀ`m X§emda Cn`moJr 
nS>Umè`m n[aUm_H$mar nma§nm[aH$ CnMma nÕVr _m{hV Amho  H$m?V

Vº$m 2.3  {ZgJm©_Ü`o AmT>iUmar H$mhr Amåbo
Z¡g{J©H$ ómoV Amåb Z¡g{J©H$ ómoV Amåb

pìhZoJma A°{gQ>rH$ Amåb Am§~Q> XÿY (Xhr) b°ŠQ>rH$ Amåb
g§Ìo {gQ´>rH$ Amåb qb~y {gQ´>rH$ Amåb
qMM Q>maQ>marH$ Amåb _w§JrMm X§e _oWmZm°B©H$ Amåb
Q>mo_°Q>mo Am°Šg°brH$ Amåb ImOH$mo`br X§e _oWmZm°B©H$ Amåb

 34  {dkmZ

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



 35

2.4  jmam§{df`r  A{YH$  _m{hVr (More about salts)

 AmnU _mJrb {d^mJm_Ü`o {d{dY amgm`{ZH$ {H«$`m KS>VmZm jmam§Mr {Z{_©Vr hmoVo ho AmnU 
nm{hbo Amho. AmVm AmnU Ë`m§ r {Z{_©Vr, JwUY_© Am{U Cn`moJ `m§{df`r A{YH$ g_OmdyZ M
Kody`m.
2.4.1  jmam§Mo Hw$Qy>§~  (Family of Salts)

?
àíZ

1. Vw_À`mOdi A Am{U B hr XmoZ ÐmdUo AmhoV. A ÐmdUmMm pH 6 Amho 
Am{U B ÐmdUmMm pH 8 Amho. H$moUË`m ÐmdUm_Ü`o hm`S´>moOZ Am`ZMr 
{Vd«Vm OmñV Amho? `mn¡H$s H$moUVo ÐmdU Amåbr` Am{U H$moUVo ÐmdU 
AëH$br` Amho?

+2. H  (aq) Am`ZmÀ`m {Vd«VoMm ÐmdUmÀ`m ñdê$nmda H$m` n[aUm_ hmoVmo?
+3. AëH$br` ÐmdUm_Ü`o H  (aq) Am`Ýg AgVmV H$m? Oa Vw_Mo CÎma hmo` 

Agob Va Vo AëH$br H$m AgVmV?
4. _mVrÀ`m H$moUË`m n[apñWVrV eoVH$ar Amnë`m eoVmVrb _mVr hr 

^mObobm MwZm (H°$ëer`_ Am°ŠgmB©S>) qH$dm nmUr {_gibobm MwZm 
(H°$ëer`_ hm`S´>m°ŠgmB©S>) qH$dm ISy> (H°$ëer`_ H$m~m}ZoQ>) ̀ m§À`m~amo~a 
hmVmirb?

CnH«$_ 2.13
n Imbrb {Xboë`m jmam§Mo aoUwgwÌ {bhm.
 nmoQ>°{e`_ gë\o$Q>, gmoS>r`_ gë\o$Q>, H°$ëer`_ gë\o$Q>, _°¾o{e`_ gë\o$Q>, H$m°na gë\o$Q>, 

gmoS>r`_ ŠbmoamB©S>, gmoS>r`_ Zm`Q´>oQ>, gmoS>r`_ H$m~m}ZoQ> Am{U A_mo{Z`_ ŠbmoamB©S>.
n Amåb Am{U AëH$brZm AmoiIm Á`m§À`m ghmæ`mZo darb jma {_i{dbo OmD$ eH$VmV.
n Á`m jmam§Mm g_mZ YZ_ybH$ qH$dm g_mZ G$U_ybH$ AgVmo Ë`m§Zm EH$mM Hw$Qy>§~mVrb 

qH$dm EH$mM Hw$imVrb AmhoV Ago åhQ>bo OmVo. CXmhaUmW© : NaCl Am{U Na SO  ho 2 4

gmo{S>`_ jmamÀ`m Hw$Qy>§~mVrb qH$dm Hw$imVrb AmhoV. Ë`mMà_mUo NaCl Am{U KCl ho 
ŠbmoamB©S> jmamÀ`m Hw$Qy>§~mVrb qH$dm Hw$imVrb Amho. ̀ m CnH«$_m_Ü`o {Xboë`m jmam§_YyZ 
AmnU {H$Vr Hw$Qy>§~mZm qH$dm Hw$im§Zm AmoiIy eH$mb?

CnH«$_ 2.14

2.4.2  jmam§Mm pH  (pH of Salts)
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 36  

pH

n Ë`m§Mr {dÐmì`Vm nmÊ`m_Ü`o Vnmgm (\$º$ ewÕ nmÊ`mMm Cn`moJ H$am)
n darb ÐmdUm§Mr {bQ>_gda {H«$`m VnmgyZ nhm Am{U pH H$mJXmda Ë`m§Mm pH emoYm.
n H$moUVo jma Amåbr`, AëH$br` qH$dm CXmgrZ AmhoV?
n jmam§À`m {Z{_©VrgmR>r Cn`wº$ AgUmar Amåbo Am{U AëH$br AmoiIm.
n Vº$m 2.4 _Ü`o Vw_À`m {ZarjUm§Mr Zm|X R>odm.

Vº$m 2.4

jma dmnabobr AëH$brdmnabobo Amåb

{dkmZ

2.4.3 gm_mÝ` jmamnmgyZ agm`Zo  (Chemicals from common salt)

`m

`mbmM
gmMo
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 37Amåb, AëH$br Am{U jma

Am. 2.8  Šbmoa-AëH$br à{H«$`oVrb _hËdmMr CËnm{XVo

gm_mÝ` _rR> - agm`Zm§gmR>r H$ƒm _mb  
(Common Salt - A raw maerial for chemicals)

 X¡Z§{XZ OrdZmVrb {_i{dbobo gm_mÝ` _rR> _hËdmÀ`m {d{dY nXmWmªgmR>r H$ƒm _mb 
Amho. Ogo H$s, gmoS>r`_ hm`S´>m°ŠgmB©S>, ~oH$s¨J gmoS>m, YwÊ`mMm gmoS>m, pãbMtJ nmdS>a Am{U 
`mgmaIo ~aoMgo nXmW©. AmVm AmnU nmhÿ`m H$s, H$em nÕVrZo EH$m nXmWm©Mm Cn`moJ {d{^Þ 
nXmWmªÀ`m {Z{_©VrgmR>r Ho$bm OmVmo.
gmoS>r`_ hm`S´>m°ŠgmB©S>  (Sodium Hydroxide)

 gmoS>r`_ ŠbmoamB©S>À`m Obr` ÐmdUmVyZ (ImaQ> nmUr) Ooìhm {dÚwV àdmh àdmhrV Ho$bm 
OmVmo Voìhm Ë`mMo {d^mOZ hmoD$Z gmoS>r`_ hm`S´>m°ŠgmB©S>Mr {Z{_©Vr hmoVo. `m à{H«$`obm Šbmoa-
AëH$br à{H«$`m Ago åhUVmV H$maU Šbmoa ho ŠbmoarZ Am{U AëH$br ho gmoS>r`_ hm`S´>m°ŠgmB©S> 
`m CËnmXrVm§Mr {Z{_©Vr hmoVo.
 2 NaCl (aq)  +  2 H O (l)  Õ  2 NaOH (aq)  +  Cl  (g)  +  H  (g)2 2 2

 A°ZmoS> Y«wdmOdi ŠbmoarZ dm`y _wº$ hmoVmo Am{U H°$WmoS> Y«wdmOdi hm`S´>moOZ dm`y _wº$ hmoVmo. 
H°$WmoS>Odi gmoS>r`_ hm`S´>m°ŠgmB©S>Mo ÐmdU V`ma hmoVo. ̀ m à{H«$`o_Ü`o VrZ CËnmXrVm§Mr {Z{_©Vr 
hmoVo Vo gd© Cn`moJr AmhoV. Am. 2.8 _Ü`o CËnmXrVm§Mo {d{dY Cn`moJ XmI{dbo AmhoV.

H°$WmoS> Y«wdmdaA°ZmoS> Y«wdmda

B§YZo, H¥${Ì_ bmoUr,
IVm§gmR>r A_mo{Z`m

Ob ewÕrH$aU, ObVaU Vbmd,
PVC, O§VwZmeH$, CFCS, {H$Q>H$ZmeH$

YmVydarb d§JU hQ>{dUo, gm~U 
Am{U ñdÀN>Ho$, H$mJX 

{Z{_©VrgmR>r H¥${Ì_ V§VygmR>r

hm`S´>moŠbmoarH$ Amåb
ñQ>rbMr ñdÀN>Vm, A_mo{Z`_ ŠbmoamB©S>

Am¡fYo, gm¢X`© àgmYZogmR>r

{da§OH$
KaJwVr {da§OZmgmR>r, 
dó, V§Vy {da§OZmgmR>r
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{da§OH$ MyU©  (Bleaching Powder)

 Vwåhr `mAJmoXaM OmUVm AmhmV H$s, gmoS>r`_ ŠbmoamB©S>À`m Obr` ÐmdUmÀ`m (ImaQ> 
nmUr) {dÚwV AnKQ>ZmZo ŠbmoarZMr {Z{_©Vr hmoVo. hm ŠbmoarZ dm`y pãbMtJ nmdS>aÀ`m ({da§OH$ 
MyU©) {Z{_©VrgmR>r dmnabm OmVmo. ŠbmoarZMr nmUr KmbyZ JwUY_© ~Xbboë`m H$moaS>çm 
MwÝ`m~amo~a [Ca (OH) ] amgm`{ZH$ {H«$`m Ho$br AgVm pãbMtJ nmdS>aMr ({da§OH$ MyU©) 2

{Z{_©Vr hmoVo. pãbqMJ nmdS>a ({da§OH$ MyU©) CaOCl  `m aoUwgwÌmZo Xe©{dV Agbo Var Ë`mMr 2

dmñV{dH$ g§aMZm Jw§VmJw§VrMr Amho.
 Ca (OH)   +  Cl "  CaOCl   +  H O2 2 2 2

pãbqMJ nmdS>aMo Cn`moJ  (Bleaching Powder is used)

(i) dómoÚmoJm_Ü`o H$mnyg Am{U VmJmÀ`m pãbqMJ gmR>r, H$mJX H$maImÝ`mVrb bmH$S>r 
bJÚmÀ`m pãbqMJgmR>r, Am{U bm±S´>r_Yrb YwVboë`m H$nS>çm§À`m pãbqMJgmR>r `mMm 
Cn`moJ Ho$bm OmVmo.

(ii) {H$Ë`oH$ amgm`{ZH$ H$maImÝ`m_Ü`o Am°ŠgrS>rH$maH$ EO§Q> nXmW© åhUyZ `mMm Cn`moJ 
H$aVmV.

(iii) {nÊ`mMo nmUr {ZOªVwH$sH$aUmgmR>r O§VwZmeH$ åhUyZ ̀ m§Mm Cn`moJ Ho$bm OmVmo.

~oH$s¨J gmoS>m  (Baking Soda)

 gd©gmYmaUnUo gmoS>çmMm Cn`moJ ñd`§nmH$Kam_Ü`o Mdrï> IwgIwerV ^Or V`ma 
H$aÊ`mgmR>r Ho$bm OmVmo Ë`mbmM ~ooqH$J gmoS>m Ago åhUVmV. H$mhr doim AÞ ObX 
{eOdÊ`mgmR>r ~ooqH$J gmoS>m {_gibm OmVmo. `m g§`wJmMo amgm`{ZH$ Zmd gmoS>r`_ hm`S´>moOZ 
H$m~m}ZoQ> (NaHCO ) Amho. gmoS>r`_ ŠbmoamB©S> `m H$ÀÀ`m nXmWm©Mm Cn`moJ H$ê$Z gmoS>r`_ 3

hm`S´>moOZ H$m~m}ZoQ>Mr {Z{_©Vr Ho$br OmVo.

 NaCl  +  H O  +  CO   +  NH   "  NH Cl  +  NaHCO2 2 3 4 3

             A_mo{Z`_  (gmoS>r`_ hm`S´>moOZ
             ŠbmoamB©S>      H$m~m}ZoQ>)
 AmnU CnH«$_ 2.14 _Ü`o gmoS>r`_ hm`S´>moOZ H$m~m}ZoQ>Mm pH Vnmgbm hmoVm H$m? AmnU 
`mMm ghg§~§Y gm§Jy eH$Vm H$s gmoS>r`_ hm`S´>moOZ H$m~m}ZoQ> Amåbm§  CXmgrZrH$aUmgmR>r H$m À`m
dmnabm OmVmo? hm EH$ Xþ~©b Z IdIdUmam AëH$br jma Amho. OodU ~ZdVmZm `mbm CîUVm 
{Xë`mg Imbrb amgm`{ZH$ {H«$`m KS>Vo-

 2 NaHCO   �          Na CO   +  H O  +  Co3 2 3 2 2

 (gmoS>r`_ hm`S´>moOZ       (gmoS>r`_ 
 H$m~m}ZoQ>)          H$m~m}ZoQ>)

 Amnë`m Kar gmoS>r`_ hm`S´>moOZ H$m~m}ZoQ>Mm doJdoJù`m H$maUm§gmR>r Cn`moJ hmoVmo.

CîUVm
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gmoS>r`_ hm`S´>moOZ H$m~m}ZoQ>Mo Cn`moJ (NaHCO )3

Uses of Sodium hydrogen carbonate (NaHCO )3

(i) ~oqH$J gmoS>m (gmo{S>`_ hm`S´>moOZ H$m~m}ZoQ>) Am{U Q>mQ>m©arH$ AmåbmgmaIo gm¡å` ImÚ 
AmåbmMo {_lU ~oqH$J nmdS>a ~Z[dÊ`mgmR>r dmnaVmV. Ooìhm ~oqH$J nmdS>abm CîUVm 
{Xbr OmVo qH$dm ~oqH$J nmdS>a nmÊ`m_Ü`o {_gibr OmVo Voìhm Imbrb amgm`{ZH$ {H«$`m 
KS>Vo.

 +NaHCO       +         H   "  CO   +  H O  +  AmåbmMm gmoS>r`_ jma3 2 2

  (H$moUË`mhr AmåbmH$Sy>Z)

 amgm`{ZH$ {H«$`m KS>VmZm H$m~©Z S>m`Am°ŠgmB©S>Mr {Z{_©Vr hmoVo Ë`m_wio ~«oS> qH$dm Ho$H$ _D$ 
Am{U gmpÀN>Ð ~ZVmV.

(ii) gmoS>r`_ hm`S´>moOZ H$m~m}ZoQ> hm A±Q>mA°grS> (à{VAmåb) Mm g§KQ>H$ Amho. Vmo AëH$br 
Agë`m_wio OR>am_Yrb A{Varº$ AmåbmMo CXmgrZrH$aU Ho$bo OmVo Am{U Amam_ nwa{dbm 
OmVo.

(iii) ̀ mMm Cn`moJ gmoS>m-Amåb A¾rem_H$ gmYZm§À`m_Ü`o Ho$bm OmVmo.

YwÊ`mMm gmoS>m  (Washing Soda)

 gmoS>r`_ ŠbmoamB©S>nmgyZ AmUIr EH$ agm`Z {_i{dbo OmVo Vo åhUOo (Na CO  10H O 2 3 2

(YwÊ`mMm gmoS>m). ~oH$s¨J gmoS>çmbm CîUVm {Xbr AgVm gmoS>r`_ H$m~m}ZoQ>Mr {Z{_©Vr hmoVo ho 
AmnU nydu nmhrbo Amho. gmoS>r`_ H$m~m}ZoQ>À`m nwZ… ñ\$Q>rH$sH$aUmZo YwÊ`mÀ`m gmoS>çmMr `m
{Z{_©Vr hmoVo. Vmo gwÕm AëH$br jma Amho.
 Na CO         +        10 H O  "  Na CO  . 10 H O2 3 2 2 3 2

 (gmoS>r`_ H$m~m}ZoQ>)

 10H O H$m` Xe©{dVmo? Vmo Na CO  bm Amobm ~Z{dVmoo H$m? AmnU `m àíZm§Mr CÎmao 2 2 3

nwT>rb {d^mJm_Ü`o nmhÿ`m.

 gmoS>r`_ H$m~m}ZoQ> Am{U gmoS>r`_ hm`S´>moOZ H$m~m}ZoQ>Mr hr agm`Zo {H$Ë`oH$ Am¡Úmo{JH$ 
à{H«$`m§gmR>r Cn`wº$ AmhoV.

YwÝ`mÀ`m gmoS>çmMo Cn`moJ  (Uses of  Washing Soda)

(i) H$mM, gm~U Am{U H$mJX H$maImÝ`m_Ü`o gmoS>r`_ H$m~m}ZoQ>Mm (YwÝ`mÀ`m gmoS>çmMm) 
Cn`moJ H$aVmV.

(ii) Q>mH$UIma (~moam°Šg) gma»`m gmoS>r`_ g§`wJmÀ`m {Z{_©VrgmR>r ̀ mMm Cn`moJ Ho$bm OmVmo.

(iii) KaJwVr ñdÀN>Vm H$aÊ`mgmR>r gmoS>r`_ H$m~m}ZoQ>Mm Cn`moJ Ho$bm OmVmo.
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2.4.4  IamoIaM jmam§Mo ñ\$Q>rH$ H$moaS>o AgVmV H$m? (Are the crystals of Salts really dry?)

Am. 2.9  ñ\$Q>rH$sH$aUmZo Ob{ZJ©_Z

narjmZir hmoëS>a
CËH$bZ ZbrH$m
nmÊ`mMo W|~
H$m°na gë\o$Q>Mo ñ\$Q>rH$

~Z©a

CnH«$_ 2.15

n EH$m H$moaS>çm CËH$bZ 
Z{bHo$_Ü`o H$mhr H$m°na 
gë\o$Q>Mr ñ\$Q>rHo$ KoD$Z 
CîUVm Úm.

n H$m°na gë\o$Q>bm CîUVm 
{Xë`mZ§Va Ë`mMm a§J 
H$moUVm hmoB©b?

n CËH $bZ ZbrH o $_Ü` o  
Amnë`mbm nmÊ`mMo W~|  
{XgVmV H$m? Vo H$mRo >yZ 

n CîUVm {Xë`mZ§Va àmá Pmboë`m H$m°na gë\o$Q>À`m Z_wÝ`mda nmÊ`mMo 2 Vo 3 W|~ gmoS>m.
n Vwåhr H$m` {ZarjU Ho$bm? H$m°na gë\o$Q>bm nwÝhm {Zim a§J àmá hmoVmo H$m?
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 bjmV ¿`m H$s nmÊ`mMm Ho$di AYm© aoUy hm XmI{dbm Amho. nmÊ`mMm AYm© aoUy 
OmoS>bobm KoD$ eH$mb? ho  ñdê$nmV {b{hbobo Amho H$maU CaSO  Mo XmoZ gwÌ EH$H$ 4`m
nmÊ`mMm EH$m aoUy~amo~a ^mJrXmar H$aVmV. ßb°ñQ>a Am°\$ n°argMm Cn`moJ IoiUr 
~Z{dÊ`mgmR>r, gOmdQ>rÀ`m gmYZm§H$arVm Am{U n¥ð>^mJ JwiJwirV H$aÊ`mgmR>r Ho$bm 
OmVmo. H°$ëer`_ gë\o$Q> Vwåhr emoYÊ`mMm à`ËZ H$am H$s, H°$ëer`_ gë\o$Q> ho_rhm`S´>oQ>bm 

?
àíZ

1. CaOCl  ̀ m g§`wJmMo gm_mÝ` Zmd H$m` Amho?2

2. pãbqMJ nmdS>aÀ`m {Z{_©VrgmR>r ŠbmoarZMr H$moUË`m nXmWm©~amo~a {H«$`m 
Ho$br OmVo Ë`m nXmWm©Mo Zmd gm§Jm.

3. H$R>rUnmUr _¥Xÿ H$aÊ`mgmR>r H$moUË`m gmoS>r`_ g§`wJmMm Cn`moJ H$aVmV 
Ë`m g§`wJmMo Zmd gm§Jm.

4. gmoS>r`_ hm`S´>moOZH$m~m}ZoQ> ÐmdUmbm CîUVm {Xë`mZ§Va H$m` hmoB©b? ̀ m 
{H«$`ogmR>r amgm`{ZH$ g{_H$aU {bhm.

5. ßb°ñQ>a Am°\$ n°arg Am{U nmUr `m§À`mVrb amgm`{ZH$ {H«$`m 

 n 

Vwåhr H$m` {eH$bm AmhmV?

n Amåb-AëH$br Xe©H$ ho a§J qH$dm a§JmMo {_lU Amho Á`mMm Cn`moJ Amåb Am{U 
AëH$brMo AñVrËd Xe©{dÊ`mgmR>r Ho$bm OmVmo.

n
+ ÐmdUmVrb H  (aq) Am`Zm§À`m {Z{_©Vr_wio nXmWm©Mo ñdê$n Amåbr` AgVo. VgoM 

–ÐmdUmVrb OH  (aq) Am`Zm§À`m {Z{_©Vr_wio nXmWm©Mo ñdê$n AëH$br` AgVo.
n Ooìhm Amåb YmVy§er {H«$`m H$aVmo Voìhm hm`S´>moOZ dm`yMr {Z{_©Vr hmoVo Am{U g§~§YrV 

jmamMr CËnÎmr hmoVo.
n Ooìhm AëH$br YmVy§er {H«$`m H$aVmV Voìhm hm`S´>moOZ dm`yÀ`m CËgO©Zm~amo~a jmamMr 

{Z{_©Vr hmoVo. Á`mMm G$U Am`Z YmVy Am{U Am°ŠgrOZnmgyZ ~Zbobm AgVmo.
n Ooìhm Amåb YmVy Am{U H$m~m}ZoQ> qH$dm YmVy hm`S´>moOZ H$m~m}ZoQ> `m§À`m~amo~a {H«$`m 

H$aVmo Voìhm g§~§{YV jma, H$m~©Z S>m`Am°ŠgmB©S> dm`y Am{U nmÊ`mMr {Z{_©Vr hmoVo.
n nmÊ`mVrb Amåbr` AëH$br` ÐmdUo {dÚwVàdmh àdmhrV H$aVmV H$maU Vo AZwH«$_o 

hm`S´>moOZ Am{U hm`S´>m°ŠgmB©S> Am`Zm§Mr {Z{_©Vr H$aVmV.
n Amåb qH$dm AëH$brMr à~bVm EH$m _mnZnÕVrMm Cn`moJ H$ê$Z Vnmgbr OmVo 

Ë`mbmM pH _mnZnÕVr Ago åhUVmV. pH _mnZnÕVr (0-14) hr ÐmdUmVrb 
hm`S´>moOZ Am`Zm§Mr {Vd«Vm XmI{dVo.

 41Amåb, AëH$br Am{U jma
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 42  {dkmZ

  n CXm{gZ ÐmdUmÀ`m pH Mo _mnZ 7 AgVo. VgoM Amåbr` ÐmdUmMm pH 7 nojm H$_r 
AgVmo Am{U AëH$br` ÐmdUmMm pH 7 nojm OmñV AgVmo.

n gd© gOrdm§À`m_Ü`o M`mnM` {H«$`m pH À`m Bï>V_ {dñVmamVM KS>V AgVmV.
n {Vd« Amåb qH$dm AëH$br nmÊ`m_Ü`o {_giÊ`mMr {H«$`m Cƒ Cî_mXm`r {H«$`m Amho.
n Amåb Am{U AëH$br nañnam§_Ü`o CXmgrZrH$aU H$aVmV Am{U jma d nmUr `m§Mr 

{Z{_©Vr hmoVo.
n nmÊ`mÀ`m aoUy§Mr {ZpíMV g§»`m ñ\$Q>rH$ê$nr jmam§À`m àË`oH$ gwÌ EH$H$mbm 

amgm`{ZH$[aË`m OmoS>bobr AgUo åhUOoM ñ\$Q>rH$sH$aUmMo Ob hmo`.

Aä`mg

~ZdVo Va Ë`m

~Z{dVmo

BVŠ`m

Ho$bobo

Mo

hm Amho.
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 43Amåb, AëH$br Am{U jma

gm_w{hH$ CnH«$_
(i) Vw_Mm ñdV…Mm Xe©H$ ~Zdm

n Ibr_Ü`o ~rQ>ê$Q>bm {MaSy>Z Úm.
n Ë`mVrb AH©$ {_i{dÊ`mgmR>r Ë`m_Ü`o nwaogo nmUr {_gim.
n Vwåhr ̀ m AJmoXa {eH$boë`m H¥$VrÛmao AH©$ JmiyZ ¿`m.
n nXmWm©Mr n[ajm H$aÊ`mgmR>r Jmibobm nXmW© O_m H$am. `mnydu ~hþVoH$ `m  

nXmWm©Mr AmnU Md Ho$bobr Amho.
n Mma n[ajmZitZm n[ajmZir ñQ>±S>_Ü`o ì`dpñWV R>odm Am{U A, B, C Am{U D 

Ago Zmd Úm. `m n[ajmZir§_Ü`o AZwH«$_o àË`oH$s 1 ml qb~yÀ`m agmMo ÐmdU, 
gmoS>mdm°Q>a, pìhZoJma Am{U ~oqH$J gmoS>m ̀ m§Mo ÐmdU ¿`m.

Va
`mVrb
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h�h�h�h

n àË`oH$ n[ajmZir_Ü`o {~Q>ê$Q>mMm AH©$ 2 Vo 3 W|~ Q>mH$m Am{U a§JmVrb ~XbmMr 
Zm|X H$am. VŠË`m_Ü`o Vw_Mr {ZarjUo {bhm.

n bmb H$mo~rÀ`m nmZm§Mm AH©$, noQw>{Z`m, hm`S´>±ÝOr`m Am{U OramZr`_ gma»`m 
H$mhr \w$bm§À`m a§JrV nmH$ù`m Aem Z¡g{J©H$ nXmWmªMm Cn`moJ H$ê$Z Vwåhr Xe©H$ 
V`ma H$ê$ eH$Vm.

(ii) gmoS>m-Amåb A¾rem_H$ ~Z{dUo

 Amåbm§Mr YmVy hm`S´>moOZ H$m~m}ZoQ>g `m§À`m~amo~a {H«$`m Ho$br OmVo `mMm Cn`moJ 
A¾rem_H$m_Ü`o Ho$bm OmVmo Ë`mVyZ H$m~©Z S>m`Am°ŠgmB©S>Mr {Z{_©Vr hmoVo.

n YwÊ`mÀ`m ~mQ>br_Ü`o 20 ml gmoS>r`_ hm`S´>moOZ H$m~m}ZoQ>g ÐmdU ¿`m.

n Am. 2.10 _Ü`o XmI{dë`mà_mUo {dab gë\w$arH$ Amåb Agbobr ÁdbZZ{bH$m 
YwÊ`mÀ`m ~mQ>br_Ü`o Q>m§JVr R>odm.

n YwÊ`mMm ~mQ>brMo Vm|S> ~§X H$am.

n YwÊ`mMm ~mQ>brbm Aem nÕVrZo dmH$dm H$s OoUoH$ê$Z ÁdbZZ{bHo$Vrb Amåb ho 
gmoS>r`_ hm`S´>moOZ H$m~m}ZoQ> ÐmdUm_Ü`o {_giob.

VmoQ>r

dm`y ~mhoa 
`oV AmhoXmoam

YwÊ`mMr ~mQ>br
ÁdbZ Z{bH$m

{dab gëâ`warH$ Amåb

gmoS>r`_ 
hm`S´>moOZ H$m~m}ZoQ>
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àH$aU 5

OrdZ à{H«$`m

 gOrd d {Z{O©d ̀ m§À`m_Yrb \$aH$ H$gm AmoiImb ? Ooìhm AmnU EImXm YmdUmam Hw$Ìm 
qH$dm ad§W H$aUmar Jm` nm§hVmo qH$dm EImXm _Zwî` añË`mda _moR>çmZo AmoaS>Vm§Zm nmhVmo Voìhm 
AmnU {dMma H$aVmo H$s ho gd© gOrd AmhoV. _mÌ Ooìhm AmnU Hw$Ìm qH$dm Jm` qH$dm _Zwî` ho 
{Z{ÐVmdñWoV nmhVmo Voìhm XoIrb Ë`m§Zm AmnU Vo gOrd AmhoV Ago åhUVmo. ho Amnë`mbm H$go 
g_OVo ? Vo ídgZ H$aV Agë`m_wio AmnU Ë`m§Zm gOrd g_OVmo; _J dZñnVtMo H$m` ? 
dZñnVr gOrd AmhoV ho Amnë`mbm H$go g_OVo ? dZñnVtMr nmZo {hadr AmhoV. åhUyZ H$mhr 
OU Ë`m§Zm gOrd g_OV AgVrb nU Á`m dZñnVtMr nmZo {hadr ZmhrV a§JrV AmhoV Ë`m§Mo 
H$m`? H$mhrOU Ago åhUVrb H$s Ë`m dZñnVtMr dmT> hmoV AgVo åhUyZ Ë`m gOrd AmhoV. 
Xþgè`m eãXmV gm§Jmd`mMo åhUOo H$mhr dZñnVr_Ü`o Aem H$mhr hmbMmbr AmT>iVmV H$s 
Á`m§Mm dmT>rer g§~§Y AgobM Ago Zmhr _mÌ Ë`m hmbMmbr_wio dZñnVr gOrd AmhoV `mMm 
nwamdm {_iVmo. _mÌ Aem H$mhr dZñnVr AmhoV H$s Á`m§Mr dmT> hmoV AgVm§Zm S>moù`mZr {XgV 
Zmhr Varhr Ë`m gOrd dZñnVr AgVmV. VgoM H$mhr àmÊ`m§Mr ídgZ H$aV AgVmZm gwÜXm 
hmbMmb S>moù`m§Zm {XgV Zmhr. åhUyZ S>moù`m§Zm {XgUmar hmbMmb hrM gOrd Agë`mMm nwamdm 
_mZUo nwaogo Zmhr.

 A{Vgwú_ à_mUmVrb hmoUmè`m hmbMmbr CKS>çm S>moù`m§Zr {XgV ZmhrV CXmhaUmW©: 
aoUy§Vrb hmbMmb. hr aoUy§_Yrb AÑí` JVr OrdZmgmR>r Amdí`H$ Amho H$m? AmnU Oa hm àíZ 
H$moUr ì`mdgm`rH$ Ordemókmbm {dMmabm Va Ë`mMo CÎma hmo` Agob. dmñV{dH$ {dfmUy aoUy§Mr 
hmbMmb Xe©{dV ZmhrV (Omon`ªV Vo H$moUË`mhr noerbm g§H«${_V H$aV ZmhrV). ̀ m H$maUm_wioM hm 
dmX AgmM am{hbm AmhoV H$s dmñV{dH$ {dfmUy gOrd AmhoV H$s ZmhrV.

 aoUy§À`m hmbMmbr OrdZmdí`H$ H$m AmhoV ? _mJrb dJm©_Ü`o AmnU gOrdm§Mr eara 
aMZm H$er ì`dpñWV AgVo ̀ mMm Aä`mg Ho$bm Amho; Ë`m§À`m e[aam_Ü`o D$Vr AgVmV, D$Vr 
noet _wio ~Zboë`m AgVmV, noer_Ü`o bhmZ KQ>H$ AgVmV BË`mXr, n`m©daUmÀ`m n[aUm_m_wio 
ì`dpñWV aMZm AgUmao gOrd XoIrb Zï> hmoÊ`mMr eŠ`Vm AgVo. ho Q>miÊ`mgmR>r gOrdm§Zr 
Amnbr aMZm doimodoir XþéñV H$éZ earamMo ì`dñWmnZ amIbo nm{hOo. `m gd© aMZm aoUyZr 
~Zboë`m AmhoV Ë`m_wio g§nyU© H$mimV ho nXmW© hmbMmbrV amhm`bm hdoV.

 gOrdm§_Yrb ì`dñWmnZ amIÊ`mÀ`m {H«$`m H$moUË`m ̀ mMm AmnU emoY KoD$`m.

(Life Processes)
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5.1 OrdZ à{H«$`m åhUOo H$m` ?  (What are life process)
 gOrd H$mhrhr hmbMmb H$aV Zgbo Var Ë`mdoir hr Ë`m§À`m e[aamVrb {ZJm amIUmè`m 
ì`dñWmnZmÀ`m {H«$`m gwé am{hë`m nm{hOo. Oar AmnU dJm©V ñdñWnUo ~gbmo AmhmoV qH$dm 
PmonoV Agbmo Var ̀ m {H«$`m gwé am{hë`m nm{hOoV. e[aamMr {ZJm amIUmè`m d ì`dñWmnZmMo H$m`© 
EH${ÌVnUo H$aUmè`m {H«$`m§Zm OrdZ à{H«$`m Ago åhUVmV. e[aamMr hmZr d {~KmS> Q>miÊ`mgmR>r 
Amdí`H$ AgUmè`m ̀ m {H«$`m§gmR>r D$O}Mr JaO AgVo. àË`oH$ g{OdmÀ`m e[aam~mhoéZ hr D$Om© 
e[aam_Ü`o {eaUo Amdí`H$ Amho. Ë`m_wio e[aam~mhoéZ D$O}Mo ñÌmoV e[aam_Ü`o dmhÿZ 
AmUÊ`mgmR>r EH$m {d{eï> {H«$`oMr Amdí`H$Vm Amho. ho D$O}Mo ómoV åhUOo AÞ AgyZ ho AÞ 
AmnU "nmofU' ZmdmÀ`m OrdZ{H«$`oÛmao e[aam~mhoéZ AmV _Ü`o KoVmo, Oa gOrdmÀ`m e[aamÀ`m 
AmH$mamV dmT> hmoV Agob Va Ë`mbm ~mhoéZ {_iUmam H$ƒm _mb _moR>çm à_mUmV Amdí`H$ 
AgVmo. n¥ÏdrdaMo OrdZ H$m~©Z`wº$ AUyda Adb§~yZ Agë`m_wio ~hþVm§e AÞmMm ómoV 
H$m~©Z`wº$ Agbm nm{hOo. `m H$m~©Z`wº$ ómoVmÀ`m Jw§VmJw§VrZwgma {d{dY gOrd doJdoJù`m 
àH$maÀ`m nmofUmÀ`m nÜXVr Adb§{~VmV. 
 n`m©daUmda g{Odm§Mo {Z`§ÌU Zgë`m_wio n`m©daUmVrb D$O}Mo ómoV d¡{dÜ`nyU© AgVo. ̀ m 
D$Om© nwa[dUmè`m  ómoVmnmgyZ gwú_ H$U {_i{dUo, Ë`m§Mo {d^OZ H$aUo qH$dm Vo V`ma H$aUo, 
Ë`m§Mo eodQ>r EH${OZgr D$Om© ómoVmV énm§Va H$aUo, `m ómoVmMm Cn`moJ {d{dY aoUy§À`m 
hmbMmbrgmR>r H$éZ KoUo `m hmbMmbr e[aamÀ`m ì`dñWmnZoV Cn`moJr AgVrb VgoM Ë`m 
aoUy§Mm Cn`moJ e[aamÀ`m dmT>rgmR>r H$éZ KoUo, BË`mXr gd© Jmoï>r KS>Ê`mgmR>r e[aam_Ü`o {d{dY 
amgm`{ZH$ {H«$`m§Mr EH$ _m{bH$m KS>Uo Amdí`H$ AgVo, jnU d Am°ŠgrS>rH$aU ̀ m XmoZ {H«$`m 
aoUy§À`m {dKQ>ZmgmR>r Amdí`H$ AgUmè`m gd©gmYmaU {H«$`m AmhoV. `mgmR>r {H$Ë`oH$ gOrd 
e[aamÀ`m ~mhoéZ {_iUmè`m Am°ŠgrOZMm Cn`moJ H$aVmV. Aem àH$mao e[aam~mhoaMm Am°ŠgrOZ 
{_idyZ Ë`mMm Cn`moJ noetMr JaO ^mJ{dÊ`mgmR>r AÞ ómoVmMo {dKQ>Z H$aUo `mbmM ídgZ 
Ago åhUVmV.
 EH$ noer` gOrdm§_Ü`o dm`y§Mr AXbm~Xb qH$dm Q>mH$mD$ nXmW© ~mhoa Q>mH$Ê`mgmR>r {d{eï> 
Ad`dm§Mr JaO ̂ mgV Zmhr H$maU Ë`m gOrdm§À`m e[aamÀ`m g§nyU© n¥ð>^mJmMm g§nH©$ n`m©daUmer 
`oVmo. nU Ooìhm gOrdm§À`m e[aamMm AmH$ma _moR>m AgVmo Am{U eara aMZm Jw§VmJw§VrMr  AgVo 
Voìhm H$m` hmoVo ? Aem ~hþnoer` àmÊ`m§_Ü`o e[aamÀ`m gd© noetMm g§~§Y AmOy~mOyÀ`m 
n`m©daUmer ̀ oV Zmhr Ë`m_wio gmÜ`m {dgaU {H«$`oÛmao Ë`m§À`m noetÀ`m JaOm ̂ mJy eH$V ZmhrV. 
 ~hþnoer` gOrdm§_Ü`o {d{eï> H$m`© H$aÊ`mgmR>r e[aamMo doJdoJio ^mJ nma§JV 
Agë`mMo {XgyZ ̀ oVo. Aem {d{eï> D$VtnmgyZ gOrdm§À`m e[aamV V`ma Pmboë`m g§ñWm§Mr 
AmnUmbm H$ënZm AmhoM. Ë`m_wio AÞ d Am°ŠgrOZ J«hU H$aUo ho XoIrb ̀ m {deof D$VtMo 
H$m`© Agë`mg AmíM`© dmQ>Ê`mMo H$mhr H$maU Zmhr. VargwÜXm ̀ m_Ü`o EH$ AS>MU Aer 
Amho H$s AÞ d Am°ŠgrOZMo J«hU e[aamÀ`m EH$m OmJr hmoVo _mÌ e[aamÀ`m gd© ^mJm§Zm 

{dkmZ

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



 47

 

 

 

 

?

5.2  nmofU (Nutrition)
 Ooìhm AmnU MmbV AgVmo qH$dm gm`H$b Mmb[dV AgVmo, Voìhm AmnU D$Om© dmnaV 
AgVmo. Oa H$mhr doim AmnU H$mhrhr H$m_ Z H$aVm ñdñW ~gbobmo AgVmo Voìhm XoIrb e[aamMr 
gwpñWVr amIÊ`mgmR>r D$O}Mr Amdí`H$Vm AgVo. Amnë`m e[aamÀ`m dmT>rgmR>r VgoM 
àmo{Q>ÝgÀ`m g§`moJrH$aUmgmR>r d BVa H$mhr nXmWmªMr Amdí`H$Vm e[aambm AgVo d Vo gd© nXmW© 
Amnë`mbm e[aamÀ`m ~mhoéZ {_idmdo bmJVmV. ho D$O}Mo ómoV Am{U nXmW© åhUOoM AmnU ImV 
Agbobo AÞ hmo` .

gOrd Amnbo AÞ H$go {_i{dVmV ? (How do living things get their food.)
 gd© gOrdm§À`m D$Om© Am{U nXmWmªÀ`m g§~§Yr Agboë`m JaOm Oar gma»`mM Agë`m Var 
Ë`m JaOm _mÌ doJdoJù`m _mJmªZr nyU© Ho$ë`m OmVmV. H$mhr gOrd Ag|{Ð` ómoVmH$Sy>Z nmUr d 
H$m~©Z S>m` Am°ŠgmB©S>À`m ñdénmV Amnbo AÞ {_i{dVmV. ho gOrd åhUOo ñd`§nmofr {haì`m 
dZñnVr Am{U H$mhr ~°ŠQ>oar`m hmo`. BVa gOrdm§À`m AÞ nXmWmªMo ñdén g§`wŠV AgVo. `m 
g§`wŠV nXmWmªMm Cn`moJ e[aamÀ`m dmT>rgmR>r d gwpñWVrgmR>r H$aÊ`mnydu Ë`m§Mo énm§Va gmÜ`m 
nXmWmª_Ü`o hmoUo Amdí`H$ AgVo, ho gmÜ` H$aÊ`mgmR>r gOrd O¡{dH$ - ghnXmWmªMm (bio-

catalyst) åhUOoM {dH$am§Mm (enzymes) Cn`moJ H$aVmV. AemàH$mao nanmofr gOrd  
(heterotrops) Amnë`m AÞmgmR>r ñd`§nmofr gOrdm§da (autotrophs) àË`jnUo qH$dm 

Am{U Ë`m_wioM e[aamÀ`m EH$m ̂ mJmH$Sy>Z Xþgè`m ̂ mJmH$S>o Am°ŠgrOZ Am{U AÞ dmhÿZ ZoUmè`m 
dhZ g§ñWoMr JaO {Z_m©U hmoVo. 
 Am°ŠgrOZ d H$m~©ZMm Cn`moJ H$éZ Ooìhm amgm`{ZH$ {H«$`m D$Om© {Z{_©Vr H$aV AgVmV 
Ë`mdoir Aem H$mhr ghnXmWmªMr {Z{_©Vr hmoVo H$s Oo {Zén`moJr AgyZ e[aam§À`m noetgmR>r KmVH$ 
XoIrb AgVmV.
 ho Q>mH$mD$ nXmW© Á`m {H«$`oÛmao e[aamVyZ H$mTy>Z Q>mHy$Z e[aam~mhoa \o$H$bo OmVmV Ë`m 
{H«$`obmM CËgO©Z Ago åhUVmV. ~hþnoer` àmÊ`mVrb eara aMZoÀ`m _yi {Z`_mZwgma 
CËgO©ZmgmR>r {deof noer {Z_m©U hmoUo Amdí`H$ R>aVo, Am{U ̀ m CËgO©H$ CVrH$S>o earamVrb gd© 
noer_Ybo Q>mH$mD$ nXmW© dmhÿZ AmUÊ`mgmR>r EH$m dhZ g§ñWoMr JaO ̂ mgVo. 
 AmnU ̀ m gd© {OdZmdí`H$ {H«$`m§Mm Aä`mg H$é`m. 

1.  {dgaU {H«$`oÛmao  {_iUmè`m àmUdm`wMm nwadR>m 
_mZdmgma»`m ~hþnoer` gOrdm§_Ü`o Anwam H$m nS>Vmo ?

2.  EImXm àmUr Ord§V Amho ho AmnU H$moUË`m Jmoï>rdéZ 
R>a{dVmo ?

3.  H$moUVo ~mø nXmW© H$ƒm _mb åhUyZ gOrd dmnaVmV ?
4.  OrdZmgmR>r H$moUH$moUË`m à{H«$`m Amdí`H$ AmhoV Ago 

Vwåhmbm dmQ>Vo ?

OrdZ à{H«$`m

àíZ :
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5.2.1 ñd`§nmofr nmofU (Autotrophic Nutrition)
 ñd`§nmofr gOrdmVrb H$m~©Z Am{U D$O}Mr JaO àH$me g§ûcofU {H«$`oÛmao ̂ mJ{dbr OmVo. 
`m nÜXVrÛmao ñd`§nmofr gOrd ~mhoarb nXmW© AmV_Ü`o KoD$Z Ë`m§Mo énm§Va D$O}V H$éZ gmR>dyZ 
R>odVmV. ho nXmW© H$m~©Z S>m` Am°ŠgmB©S> Am{U nmUr `m§À`m énmV KoVbo OmVmV Am{U 
gw`©àH$memÀ`m gm{ZÜ`mV d h[aVÐì`mÀ`m ghmæ`mZo Ë`m§Mo énm§Va H$m~m}h¡S´>oQ>g² _Ü`o Ho$bo OmVo. 
dZñnVtZm D$Om© nwa{dÊ`mgmR>r H$m~moh¡S´>oQ>g²Mm Cn`moJ H$éZ KoVbm OmVmo. ho gd© H$go KS>Vo ̀ mMm 
Aä`mg AmnU nwT>rb ^mJmV H$é`m. Á`m H$m~m}h¡S´>oQ>gMm Cn`moJ Vm~S>Vmo~ Ho$bm OmV Zmhr Vo 
ñQ>mM©À`m ({nï>_` nXmW©) énmV gmR>dyZ R>odbo OmVmV, AemàH$mao Vo A§VJ©V D$Om© gmR>çmÀ`m 
énmV gmR>{dbo OmVmV d dZñnVr JaOoZwgma Ë`m§Mm dmna H$aVmV. AerM H$mhrer n[apñWVr 
Amnë`m_Ü`ohr {XgyZ `oVo, Amnë`m e[aam_Ü`o XoIrb AÞmnmgyZ àmá Pmboë`m D$O}Mm H$mhr 
^mJ ½bm`H$moOoZÀ`m ñdénmV gmR>dyZ R>odbobm AgVmo.
6CO2+12H2O  h[aVÐì`   C6H12O6 + 6CO2+6H2O

                       gw`©àH$me     (½bwH$moO)

AmVm AmnU àH$meg§íbofU {H«$`o_Ü`o àË`jnUo H$m` KS>Vo Vo nmhÿ. ̀ m {H«$`o_Ü`o Imbrb KQ>Zm 
KS>VmV.

i) h[aVÐì`mÀ`m ghmæ`mZo àH$me D$O}Mo emofU Ho$bo OmVo.

ii) àH$me D$O}Mo énm§Va amgm`{ZH$ D$O}_Ü`o hmoVo Am{U nmÊ`mÀ`m aoUyMo {dKQ>Z h¡S´>moOZ d 
Am°ŠgrOZ_Ü`o hmoVo. 

iii) H$m~©Z S>m` Am°ŠgmB©S>Mo H$m~m}h¡S´>oQ> _Ü`o jnU hmoVo.

 `m {H«$`m bJoM EH$m Z§Va EH$ KS>V ZmhrV. CXm. dmid§Q>mVrb dZñnVr amÌr H$m~©Z S>m` 
Am°ŠgmB©S> emofyZ KoVmV d amÌr Ë`mMm EH$ nXmW© V`ma H$aVmV Á`mÀ`mda {Xdgm h[aV Ðì`mÛmao 
emofyZ KoVboë`m D$O}Mr {H«$`m hmoVo. darb amgm`{ZH$ {H«$`oVrb àË`oH$ KQ>H$ àH$me g§ûcofU 
{H«$`ogmR>r H$gm Amdí`H$ Amho Vo AmnU nmhÿ .

 Oa Vwåhr gwú_Xe©H$m Imbr nmZmÀ`m 
AmS>ì`m N>oXmMo {ZarjU Ho$bo Va (Am. 5.1) 
Vwåhmbm H$mhr noet_Ü`o {haì`m a§JmMo H$U 
AmT>iVrb. `m {haì`m a§JmÀ`m H$Um§Zm 
h[aVbdHo$ (choroplast) Ago åhUVmV 
`m§À`m_Ü`o h[aVÐì` (chlorophyll) 
AgVo. AmVm AmnU EH$ H¥$Vr H$é H$s 
Á`m_wio h[aVÐì`mMr àH$meg§ûcofU 

_Ü`era nU©nmVo

era

àH$mð> d n[aH$mð>
(d{hZrd¥§X)

h[aV bdHo$

hdoÀ`m nmoH$ù`m

ajH$ noer
XþImbrb
A{nËdMm

darb A{nËdMm

_oUmMo AmdaU

Am. 3.1 nmZmMm AmS>dm N>oX
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 AmVm AmnU dZñnVr H$m~©ZS>m` 
Am°ŠgmB©S> H$gm {_i{dVmV Vo nmhÿ. 
_mJrb dJm©_Ü`o AmnU nU©a§Y«mMr 
_m{hVr KoVbr Amho Or nmZm§À`m 
n¥ð>^mJmda AmT>iVmV. nmZm§_YyZ `m 
{N>Ðm§dmQ>o àH$meg§ûcofU {H«$`ogmR>r 
_moR>çm à_mUmV dm`y§Mr AXbm~Xb 
hmoVo. na§Vw `m {R>H$mUr ho XoIrb bjmV 
KoVbo nm{hOo H$s XoR>, _wio Am{U nmZo `m gd© n¥ð>^mJm§Ûmao dm`y§Mr AXbm~Xb hmoV AgVo. `m 
nU©a§Y«m_YyZ _moR>çm à_mUmda nmUr ~mhoa nS>V AgVo åhUyZ dZñnVr§Zm Á`m doir àH$me 
g§ûcofUmgmR>r H$m~©Z S>m` Am°ŠgmB©S>Mr JaO ZgVo Ë`mdoir nU©a§Y«o ~§X H$aVmV. nU©a§Y«o CKS>r 
qH$dm ~§X H$aÊ`mMo H$m`© ajH$ noer H$aVmV. Ooìhm ajH$ noet_Ü`o nmUr OmVo Voìhm Ë`m \w$JVmV 
Am{U nU©a§Y« CKS>bo OmVo ̀ m CbQ> Ooìhm ajH$ noer AmHw§$MZ nmdVmV Voìhm nU a§Y« ~§X hmoVo. 

 

 
 

 

 

 

 

 

 

  

 

 

 

H¥$Vr 5.1
n   EH$m Hw§$S>rV bmdboë`m ~hþa§Jr nmZm§Mo PmS> ¿`m. CXm. _Zr ßbm§Q> qH$dm H«$moQ>moZ.
n  ho PmS> EH$m A§Ymè`m ImobrV VrZ {Xdg R>odm Ë`m_wio Ë`mÀ`mVrb ñQ>mM© ({nï>_` nXmW©) 

dmnabm OmB©b
n   Z§Va ho PmS> ghm Vmg CÝhm_Ü`o R>odm. 
n   PmS>mMo EH$ nmZ VmoS>m . EH$m H$mJXmda Ë`m nmZmdarb {haì`m a§JmMo ^mJ XmI{dUmar 

AmH¥$Vr H$mT>m.
n   ho nmZ CH$iË`m nmÊ`m_Ü`o H$mhr {_ZrQ>o ~wS>dm.
n   Ë`m Z§Va AëH$mohmob Agboë`m M§MwnmÌmV Vo ~wS>dm.
n  ho M§MwnmÌ H$miOrnyd©H$ EH$m nmUr Agboë`m ̂ m§S>çmV R>odm d Ë`m ̂ m§S>çmbm AëH$mohmob 

CH$ion`ªV CîUVm Úm.
n  nmZmÀ`m a§JmV H$moUVm ~Xb hmoVmo ? ÐmdUmMm a§J H$moUVm 

Pmbm ? 
n AmVm ho nmZ gm¡å` Am`mo{S>ZÀ`m ÐmdUmV H$mhr {_{ZQ>o ~wS>dm.
n ho nmZ ÐmdUmVyZ H$mTy>Z nmÊ`mZo ñdÀN> Ywdm.
n  nmZmÀ`m a§JmMo {ZarjU H$am Am{U gwadmVrbm nmZmÀ`m a§Jm§Mr 

AmH¥$Vr H$mJXmda H$mT>br Amho {VÀ`mer VwbZm H$am. 
(AmH¥$Vr 5.2)

n  nmZmÀ`m {d{dY ^mJm_Ü`o AmT>iUmè`m ñQ>mM© 
{nï>_`nXmWªmÀ`m ApñVËdm~Ôb Vwåhr H$moUVo {ZîH$f©  

Am. 5.2 
~hþa§Jr nmZ (a) ñQ>mM© narjonydu 

      (b) n[ajoZ§Va

Am. 5.3 (a) CKS>o Am{U (b) ~§X nU© a§Y«

OrdZ à{H«$`m

ajH$ noer

nU© a§Y«

h[aVbdH$
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    H¥$Vr 5.2
n  geº$ d g_mZ C§MrMr PmS>o AgUmè`m XmoZ Hw§$S>çm ¿`m. 
n  EH$m A§Ymè`m ImobrV VrZ {Xdg ̀ m Hw§$S>çm R>odm
n  Z§Va hr PmS>o XmoZ doJdoJù`m H$mMoÀ`m ßboQ>da R>odm. Ë`mn¡H$s EH$m Hw§$S>rÀ`m eoOmar 

nmoQ>°{e`_ h¡S´>m°ŠgmB©S> KmVbobo H$mMoMo ̂ m§S>o R>odm.
H$m~©ZS>m` Am°ŠgmB©S> emofyZ KoÊ`mgmR>r nmoQ>°{e`_ h¡S´>m°ŠgmB©S> dmnaVmV.
n  5.4 AmH¥$Vr _Ü`o XmI{dë`mà_mUo XmoÝhr PmS>o H$mMoÀ`m h§S>rZo PmH$m
n  H$mMoÀ`m h§S>çm H$mMoÀ`m ßboQ>da hdm~§X pñWVrV Agmì`mV åhUyZ ìh°gbrZ bmdyZ 

H$mMoÀ`m h§S>çm H$mMoÀ`m ßboQ>da ~gdm.
n  gw`©àH$mem_Ü`o XmoÝhr PmS>o XmoZ Vmgm§gmR>r R>odm.
n  darb H¥$Vr à_mUo XmoÝhr PmS>m§Mr nmZo ({nï>_` nXmWm©Mo) ApñVËd emoYÊ`m gmR>r VmoSy>Z 

¿`m.

n  XmoÝhrPmS>m§Mr nmZo ñQ>mM©Mo ({nï>_` nXmW©) ApñVËd gma»`m à_mUmV XmI{dVmV 
H$m`?

n  `m H¥$VrVyZ Vwåhr H$moUVo AZw_mZ H$mT>mb ?

 darb XmoZ H¥$VtÀ`m AmYmao gw`©àH$memMr àH$meg§ûcofU {H«$`ogmR>r Amdí`H$Vm Amho 
ho {gÜX H$aUmam à`moJ H$é eH$Vmo H$m ? 

 AmVm n`ªV AmnU ñd`§nmofr gOrd ñdV:À`m D$O}À`m JaOm H$em ^mJ{dVmV ho 
nm{hbo. nU Ë`m§Zm gwÜXm e[aamÀ`m KS>UrgmR>r BVa {ZgJm©Vrb H$ÀÀ`m gm_wJ«rMr 
Amdí`H$Vm AgVo. àH$meg§ûcofU {H«$`ogmR>r Amdí`H$ AgUmao nmUr O_rZrdarb 
dZñnVtMr _wio _mVr _YyZ emofyZ KoVmV. àmo{Q>Z Am{U BVa g§`wJm§À`m g§`moJrH$aUmgmR>r 
Zm`Q´>moOZ ho _ybÐì` Amdí`H$ AgVo. hm Zm`Q´>moOZ Ag|{Ð` Zm`Q´>oQ>g qH$dm Zm`Q´>mB©Q>g² nmgyZ 
{_i{dbm OmVmo. qH$dm dmVmdaUmVrb Z¡Q´>moOZ nmgyZ ~°ŠQ>o[a`m§Zr V`ma Ho$boë`m g|{Ð` 
g§`wJmnmgyZ {_i{dbm OmVmo.

Am. 5.4 à`moJmgmR>r Ho$bobr aMZm 
1) nmoQ>°{e`_ h¡S´>m°ŠgmB©S> Agbobr d 2) nmoQ>°{e`_ h¡S´>m°ŠgmB©S> Zgbobr H$mMoMr h§S>r

H$mMoMr h§S>r
nmoQ>°{e`_ h¡S´>m°ŠgmB©S> _Ü`o

R>odbobr H$mMoMr h§S>r
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5.2.2 nanmo{fV nmofU (Heterotrophic Nutrition) 
 àË`oH$ gOrd n`m©daUmer OwidyZ KoV AgVmo. AÞmMo àH$ma d CnbãYVm VgoM 

g§~{YV gOrdmH$Sy>Z Vo H$go {_i{dbo OmVo `mZwgma nmofUmMr nÜXV ~XbVo. CXm AÞ 

{_i{dÊ`mMr nÜXV d nmofUmgmR>r dmnabo OmUmao Ad`d ho AÞmMo ómoV AMb (CXm 

JdV) Amho H$s Mb (CXm. haU) Amho Ë`mZwgma Jm` Am{U qgh dmnaVmo. AÞ J«hU H$aUo 

d Cn`moJmV AmUÊ`mÀ`m {d{dY nÜXVr gOrdm§_Ü`o AmT>iVmV. H$mhr gOrd Amnë`m 

e[aam ~mhoa AÞ ~marH$ H$aVmV d Z§Va Ë`mMo emofU H$aVmV. CXm. nmdmdaMr ~waer 

(Fungi), ̀ rñQ> d Ai§~r. H$mhr gOrd AÞ nXmW© VgoM AmV KoVmV d Z§Va e[aam_Ü`o Vo 

~marH$ H$aVmV. e[aa aMZm d Ë`mÀ`m H$m`m©Zwgma H$moUVo AÞ e[aamV ¿`m`Mo Vo ~marH$ 

H$am`Mo ho R>aVo. H$mhr gOrd dZñnVr nmgyZ qH$dm àmÊ`m§Zm Z _maVm Ë`m§À`mnmgyZ nmofU 

{_i{dVmV. nmofUmMr namonOrdr nÜXV _moR>çm à_mUmV d {d{dY àH$maÀ`m gOrdm§_Ü`o 

AmT>iVo CXm. A_a dob (Cuscuta) T>oHy$U, {bIm, Oiy Am{U Q>on d_© BË`mXr.
5.2.3  gOrd  Amnb o  nmofU  H$go  H$aVmV ? (How  do  organisms  obtain  their  

Nutrition)

  AÞmMo àH$ma VgoM Vo {_i{dÊ`mMm doJdoJù`m nÜXVrZwgma gOrdm§_Yrb 

nMZg§ñWm doJdoJir AgVo. EH$noer` àmÊ`m§_Ü`o Ë`m§À`m g§nwU© n¥ð>^mJmH$Sy>Z AÞ Am§V 

KoVbo OmVo. nU OgOer gOrdm§À`m aMZo_Yrb Jw§VmJw§V dmT>V OmVo Ë`mZwgma {d{dY ̂ mJ 

doJdoJir H$m`} H$aÊ`mgmR>r d¡{eîQ>çnyU© ~ZV OmVmV. CXm. A{_~m Amnë`m 

n¥ð>^mJmnmgyZ ~moQ>mgmaIo VmËnwaVo ^mJ V`ma H$aVmo; d 

Ë`mMo AmdaU AÞm^modVr H$éZ AÞ nmoH$ir V`ma H$aVmo 

d AÞmbm AmV KoVmo. (Am 5.5) `m AÞnmoH$ir_Ü`o 

g§`wŠV AÞmMo gmÜ`m AÞm_Ü`o énm§Va hmoVo. d Z§Va Vo 

noerÐdmV {daKiVo. Cabobo nMZ Z Pmbobo AÞ 

noerÀ`m n¥ð>^mJmÛmao ~mhoa Q>mH$bo OmVo. EH$noer` 

n°am_o{e`_Mm AmH$ma {ZpíMV AgVmo. hm n°am_o{e`_ 

EH$m {d{eï> ^mJm_YyZ AÞ AmV KoVmo. g§nyU© e[aamda 

amo_Ho$ (Cilia) AgyZ Ë`m§À`m {d{eï> hmbMmbrÛmao 

noerÀ`m {d{eï> ̂ mJmH$S>o AÞ AmUbo OmVo.
Am. 5.5 A_r~m_Yrb nmofU

H|$Ð
AÞH$U

N>X²_nmX

AÝZ{a{ŠVH$m
AÞH$U

OrdZ à{H«$`m
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5.2.4. _mZdm_Yrb nmofU  (Nutrition in human beings)

 _ybV: AÞ_mJ© åhUOo $ Vm|S>mnmgyZ gwé hmoD$Z JwXÛmamn`ªV OmUmar bm§~ Z{bH$m AgVo. 
Am. 5.6 _Ü`o XmI{dë`mà_mUo `m Z{bHo$_Ü`o doJdoJio ^mJ AmT>iVmV {d{dY Ad`d 
doJdoJir H$m`} H$aÊ`mgmR>r d¡{eîQ>çnyU© AgVmV. AÞ EH$Xm Amnë`m e[aamV Joë`mda H$m` 
KS>Vo ? ̀ m {H«$`oMr AmnU MMm© H$é`m.

H¥$Vr 5.3

n  XmoZ narjmZù`m KoD$Z Ë`m§À`m_Ü`o 1{_br (1%) ñQ>mM©Mo ÐmdU Kmbm (A Am{U B)

n  A narjm Zir_Ü`o bmi Kmbm d Z§Va XmoÝhr narjmZù`m Z hb{dVm 20-30 {_ZrQ>o R>odm.

n  XmoÝhr narjm Zù`m§_Ü`o gm¡å` Am`mo{S>ZMo H$mhr W|~ Q>mH$m.

n  H$moUË`m narjm ZirVrb a§J ~Xbobm {XgVmo ?

n  {nï>_` nXmWmªÀ`m ApñVËdm g§~§Yr hm à`moJ H$m` XmI{dVmo ? 

n bmioÀ`m  ñQ>mM©darb {H«$`o ~Ôb hm à`moJ H$m` XmI{dVmo. ?

 AmnU {d{dY àH$maMo AÞ ImVmo Oo EH$mM nMZ _mJm©_YyZ nwT>o OmUma AgVo. Ë`m_wio 
gh{OH$M AÞmMo bhmZ H$Um§V énm§Va hmoD$Z EH${OZernUm `oÊ`mgmR>r à{H«$`m hmoUo Amdí`H$ 
R>aVo ho H$m_ XmV H$aVmV Vo AÞ {MaSy>Z VwH$S>oH$ê$Z ~marH$ H$aVmV AÞ _mJm©Mo AmVrb AmdaU 
_D$ Agë`m_wio AÞ Amobga Ho$bo OmVo Ë`m_wio Vo AÞ_mJm©VyZ ghO nwT>o OmD$ eH$Vo. Ooìhm 
AmnU Amnë`m AmdS>rMo nXmW© ImVmo Voìhm Amnë`m Vm|S>mbm nmUr gwQ>Vo. àË`jmV Vo nmUr ZgyZ 
Vr bmbmJ«§WrZo ódbobr bmi AgVo. AÝZmMoo AmUIr EH$ d¡{eîQ>ç åhUOo Vo gmYo ZgyZ g§`wº$ 
énmV AgVo. Ë`mMo emofU AÞ_mJm©_Ü`o hmoV Agë`m_wio Ë`m AÞmVrb _moR>çm aoUy§Mo gwú_ aoUwV 

énm§Va hmoUo JaOoMo AgVo. ho O¡{dH$ CËàoaH$mÛmao (biologiocal catalyst) åhUOoM 

{dH$am§Ûmao (enzymes) Ho$bo OmVo. bmio_Ü`o gbm`ìhar A_m`boO ZmdmMo {dH$a AgVo. ho 
A_m`boO AÞm_Yrb g§`wŠV énmVrb ñQ>mM©Mo {dKQ>Z H$éZ Ë`mMo gmÜ`m eH©$ao_Ü`o énm§Va H$aVo. 
AÞ Vm|S>m_Ü`o AgVm§Zm ì`dpñWVnUo bmio_Ü`o {_gibo OmVo. VgoM Ë`mMo Md©U hmoV AgVm§Zm 
ñZm`w_` {O^o_wio Vo bmio_Ü`o ì`dpñWV Kmoidbo OmVo.

 AÞ_mJm©_YyZ AÞ {Z`§{ÌV nÜXVrZo nwT>o OmUo Amdí`H$ AgVo Ë`m_wio àË`oH$ ̂ mJmV Ë`m 
AÞmda ì`dpñWV à{H«$`m KS>Vo. AÞ_mJm©À`m Am§Va ^mJmVrb ñZm`y§À`m b`~ÜX AmHw§$MZ d 

àgaUm_wio AÞ nwT>o T>H$bbo OmVo. `m b`~ÜX hmbMmbrbm Am§Ìbhar (Peristaltic 

movements) Ago åhUVmV. ̀ m Am§Ìbhar AÞ_mJm©À`m gd© ̂ mJm_Ü`o AmT>iVmV.

 Vm|S>mdmQ>o AÞ AÞZ{bHo$_YyZ OR>amV OmVo. OR>a hm EH$ _moR>m Ad`d AgyZ Ooìhm AÞ 
OR>am_Ü`o OmVo Voìhm Ë`mMm AmH$ma _moR>m  hmoVmo. ñZm`y§Zr ~Zboë`m OR>amÀ`m {^Îmr_wio AÞ OmñV 
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 OR>amÀ`m {^Îmr _Yrb OmR>a J«§Wr_wio AÞmMo nMZ Mm§Jbo hmoVo `m OmR>a J«§Wr_YyZ 
h¡S´>moŠbmoarH$ Amåb, àmo{Q>ÝgMo nMZ H$aUmao nopßgZ ZmdmMo {dH$a Am{U ûcoî_b (mucus).

Am. 5.6 _mZdm_Yrb nMZ _mJ© (AÞ_mJ©)

 hr nmMH$ {dH$ao ódVmV. h¡S´>moŠbmoarH$ Amåbm_wio Amåbr` _mÜ`_ OR>amV V`ma hmoVo 
Ë`m_wio nopßgZ `m {dH$amMr {H«$`m gwb^nUo hmoVo. `m{edm` Amåbm_wio Xþgao H$moUVo \$m`Xo 
hmoVmV? ûcoî_bm_wio OR>amÀ`m AmVrb {^ÎmrMo gd©gmYmaU pñWVrnmgyZ AmåbmMo g§ajU hmoVo. 
~è`mM àm¡T>m§_Ü`o A°gr{S>Q>>rMm Ìmg hmoVmo Ago AmnU EoH$Vmo, `mMm g§~§Y AmnU da MMm© 
Ho$boë`m Jmoï>ter Amho H$m ?

 OR>amVyZ ~mhoa nSy>Z bhmZ AmVS>çmV {eaUmè`m AÞmda {Z`§ÌU R>odUmao pñ\¨$ŠQ>a ZmdmMo 
ñZm`y OR>am_Ü`o AgVmV. OR>am_YyZ AÞ bhmZ AmVS>çmV {eaVo. bhmZ AmVS>o hm nMZ_mJm©Mm 
Oar gJù`mV OmñV bm§~rMm ^mJ Agbm Var gwÜXm Vo EH$m Aé§X d bhmZ OmJoV gm_mdbobo 
Amho H$maU bhmZ AmVS>o doQ>moù`m§À`m énmV AgVo. doJdoJù`m àmÊ`m§À`m AÞ ImÊ`mÀ`m 
gd`rZwgma Ë`m§À`m_Yrb AmVS>çm§Mr bm§~r doJdoJir AgVo. JdV ImUmè`m emH$mhmar 
àmÊ`m§_Ü`o bhmZ AmVS>çmMr bm§~r OmñV AgVo H$maU AÞm_Yrb goë`ybmoOMo nMZ hmoUo 
Amdí`H$ AgVo. Ë`m _mZmZo dmKmgma»`m _mgm§hmar àmÊ`m§_Ü`o bhmZ AmVS>çm§Mr bm§~r H$_r 
AgVo H$maU _m§gmMo nMZ gmono AgVo.

 bhmZ AmVS>çm_Ü`o H$m~m}h¡S´>oQ>g² ({nï>_` nXmW©), àmo{Q>Ýg (à{WZo) Am{U pñZ½Y nXmWmªMo 
nyU©nUo nMZ hmoVo. `mgmR>r bhmZ AmVS>çmbm `H¥$V Am{U ñdmXþqnS>mVrb {dH$ao  {_iVmV. 
OR>amVyZ ̀ oUmao AÞ Amåb`wŠV AgVo _mÌ ñdmXþqnS>mVrb nmMH$ agmMr {H«$`m hmoÊ`mgmR>r AÞmMo 
_mÜ`_ AëH$br AgUo JaOoMo Amho. Vo H$m_ ̀ H¥$Vm _YyZ ̀ oUmam {nÎmag H$aVmo {edm` {nÎmagmMr 
pñZ½Y nXmW©mda XoIrb à{H«$`m hmoVo. AmVS>çm_Yrb pñZ½Y nXmW© _moR>çm Jmob AmH$mamV 
AgVmV. Ë`m_wio Ë`m§À`mda {dH$am§Mr à{H«$`m hmoUo H${R>U OmVo. {nÎmag `m pñZ½Y nXmWmªMm 

Or^ Vm|S> (Vm|S>mMr nmoH$ir)

AÞZ{bH$m

OR>a

bhmZ AmVS>o

_moR>o AmVS>o

JwXÛma

Am§ÌnwÀN>
(An|{S>Šg)

ñdmXþqnS>
`H¥$V

{nÎmdm{hZr

{nÎmme`
({nÎm gmR>{dVo)

_hmnQ>b
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 XmV {H$S>Ê`m_wio qH$dm XmVmMr {PO Pmë`m_wio XmVmdarb BZ°_b Am{U S>oÝQ>mB©ZMr 
{PO hmoVo. Ooìhm gmIaoda {H«$`m H$aUmè`m ~°ŠQ>oar`m XmVmda Amåb V`ma H$aVmV Ë`mdoir 
BZ°_b _D$ hmoÊ`mg qH$dm {ZKyZ OmÊ`mg gwadmV hmoVo. Ag§»` ~°ŠQ>oar`m Am{U AÞmMo 
H$U EH$ÌrVnUo XmVmda EH$ àH$maMm nÅ>rgmaIm Wa {Z_m©U H$aVmV. Vm|S>mVrb bmi 
XmVmda {Z_m©U Pmboë`m WamÀ`m nÅ>r_YyZ XmVmÀ`m n¥ð>^mJmn`ªV nmohmoMyZ XmVmdarb 
Amåbmbm {ZîH«$s` H$é eH$V Zmhr. Ë`m_wio H$m§hr AÞnXmW© Imëë`mZ§Va XmV ~«eZo 
Kmgbo H$s Amåb {Z_m©U H$aÊ`mnyduM ~°ŠQ>oar`m H$mTy>Z Q>mH$bo OmVmV. Oa doirM 
Cnm``moOZm Ho$br Zmhr Va XmVmÀ`m nmoH$irVrb bJÚmgma»`m ̂ mJmda (Pulp) ~°ŠQ>oar`m 
h„m H$aVmV d O§Vwg§gJ© hmoD$Z gyO {Z_m©U hmoVo.

XmV {H$S>Uo

{dkmZ
A

{Y
H$
 O

mU
m!

AmH$ma bhmZ H$aVmo Ë`m_wio Ë`m§À`mda {dH$am§Mr ghOnUo à{H«$`m hmoD$ eH$Vo. ho åhUOo _irda 
gm~UmMo B_b{g{\$Ho$eZ hmoÊ`mgmaIo Amho Oo AmnU 4 Ï`m àH$aUmV {eH$bmo AmhmoV. 
ñdmXþqnS>m_Ü`o ñdmXÿag V`ma hmoVmo. `m ñdmXÿagm_Ü`o {Q´>ßgrZ ZmdmMo àmo{Q>ÝgMo nMZ H$aUmao 
{dH$a AgVo. d bm`noO ZmdmMo {dH$a AgVo Oo B_b{g\$sHo$eZ Pmboë`m pñZ½Y nXmWmªMo ~marH$ 
H$UmV énm§Va H$aVo. bhmZ AmVS>çmÀ`m {^Îmr_Ü`o Am§Ìag V`ma H$aUmè`m J«§Wr AgVmV. `m 
Am§ÌagmVrb {dH$am§_wio àmo{Q>ÝgMo A{_Zmo Amåbm_Ü`o, g§`wŠV H$m~m}h¡S´>moQ>g²Mo ½bwH$moO_Ü`o 
Am{U pñZ½Y nXmWmªMo pñZ½Ymåbo Am{U  p½bgoam°b_Ü`o énm§Va H$aVmV. 

 nMZ Pmboë`m AÞmMo emofU AmVS>çmÀ`m {^Îmr H$aVmV. bhmZ AmVS>çmÀ`m AmVrb 
ñVam§_Ü`o ~moQ>m gmaIr Ag§»` emofUo§{Ð`o (villi) AgVmV, Ë`m§À`m_wio emofU H$aUmam n¥ð>^mJ 
dmT>Vmo. `m emofU|{Ð`m_Ü`o _moR>çm à_mUmV aŠVdm{hÝ`m AmT>iVmV. `m aŠVdm{hÝ`mÛmao emofyZ 
KoVbobm AÞag e[aamÀ`m àË`oH$ noerbm nwa{dbm OmVmo. àË`oH$ noer Ë`mMm Cn`moJ D$Om© 
{_i{dÊ`mgmR>r H$aVo, Z{dZ noer V`ma H$aÊ`mgmR>r Am{U OwÝ`m noer XþéñV H$aÊ`mgmR>r dmnaVo.

 emofyZ Z KoVbobo AÞ _moR>çm AmVS>çmH$S>o nmR>{dbo OmVo. _moR>çm AmVS>çmVrb emofU|{Ð`o 
Ë`mVrb OmñVrMo nmUr emofyZ KoVmV, am{hbobm ̂ mJ JwXÛmamdmQ>o ~mhoa Q>mH$bm OmVmo. JwXÛmamdmQ>o 

 

 

 

 

 

?
àíZ

1.  ñd`§nmofr Am{U nanmofr nmofUVrb \$aH$ gm§Jm.
2. àH$me g§ûcofUmgmR>r Amdí`H$ AgUmar àË`oH$ Jmoï> dZñnVr H$moRy>>Z 

{_i{dVmV ?
3.  AmåbmMo Amnë`m OR>amV H$moUVo H$m`© AgVo ?
4.  nmMH$ {dH$amMo H$m`© H$moUVo ?
5. nMZ Pmboë`m AÞmMo emofU H$aÊ`mgmR>r bhmZ AmVS>çm_Ü`o H$moUVr aMZm 
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{nMH$mar

a~ar Q>çy~

MwÝ`mMr
{Zdir

Zir

MwÝ`mMr {Zdir 

Agbobr
narjmZir

Am.5.7
(a) {nMH$marÀ`m ghmæ`mZo MwÝ`mÀ`m {ZdirV hdm gmoS>Uo
(b) MwÝ`mÀ`m {ZdirV hdm gmoS>Uo

5.3 ídgZ  (Respiration)

H¥$Vr 5.4

n  EH$m narjmZirV VmOr MwÝ`mMr {Zdir ¿`m. 
n  MwÝ`mÀ`m {ZdirV \w§$Hy$Z hdm gmoS>m  [Am. 5.7(a)]

n  MwÝ`mMr {Zdir XþYmi a§JmMr hmoÊ`mg {H$Vr doi bmJVmo ? 
n  Xþgè`m EH$m narjmZirV 

MwÝ`mMr {Zdir Kmbm d 
{VÀ`m_Ü`o {nMH$marÛmao hdm 
gmoS>m. [Am.5.7(b)]

n  ̀ m narjm ZirVrb MwÝ`mMr 
{Zdir XþYmi hmoÊ`mgmR>r 
{H$Vr doi bmJVmo ?

n  AmnU CÀN²>dmgmdmQ>o {H$Vr 
à_mUmV H$m~©ZS>m` Am°ŠgmB©S> 
~mhoa gmoS>Vmo Ago hm à`moJ 
gm§JVmo ?

OrdZ à{H«$`m

 

 

 

H¥$Vr 5.5

n  WmoS>m \$im§Mm ag qH$dm gmIoaoMo ÐmdU ¿`m d Ë`mÀ`m_Ü`o WmoS>o ̀ rñQ> Kmbm. ho {_lU EH$m 
narjm ZirV ¿`m d EH$ {N>Ð AgUmè`m PmH$UmZo narjm Zir ~§X H$am.

n  PmH$UmÀ`m {N>ÐmVyZ EH$ dH«$Zir Kmbm. ZirMo _moH$io Agbobo Xþgao Q>moH$ VmOr MwÝ`mMr 
{Zdir Agboë`m Xþgè`m EH$m narjm Zir_Ü`o ~wS>dyZ R>odm.

n  MwÝ`mÀ`m {ZdirÀ`m a§JmV H$moUVm ~Xb AmT>iVmo ? d a§J ̀ oÊ`mg {H$Vr doi bmJbm ?
n  ̀ m à`moJmdéZ Am§~{dÊ`mÀ`m {H«$`oVyZ {Z_m©U hmoUmè`m nXmWm©~Ôb H$m` gm§Jmb ?

 _mJrb ^mJm_Ü`o AmnU gOrdm§À`m nmofUm{df`r MMm© Ho$br. nmofUmÛmao AmV _Ü`o 
KoVboë`m AÞ nXmWmªnmgyZ noer D$Om© {Z_m©U H$aVmV d ̀ m D$O}Mm doJdoJù`m {H«$`m§gmR>r Cn`moJ 
Ho$bm OmVmo. {d{dY gOrd ho doJdoJù`m àH$mao H$aVmV. H$mhr gOrd ½bwH$moOMo nyU© {dKQ>Z 
H$aVm§Zm Am°pŠgOZ dmnaVmV d ½bwH$moOMo H$m~©Z S>m` Am°ŠgmB©S> Am{U nmUr `m_Ü`o {dKQ>Z 
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Am. 5.8 {d{dY _mJm©Zo hmoUmao ½bwH$moOMo {dKQ>Z

½bwH$moO
(6-H$m~©Z)

aoUy

noer
Ðdm_Ü`o

nm`éìhoQ>
(3 H$m~©Z aoUy

+
D$Om©)

Am°pŠgOZÀ`m
AZwnpñWVrV
(`rñQ>_Ü`o)

Am°pŠgOZMm A^md

Am°pŠgOZÀ`m CnpñWVrV

(H$bH$Uy_Ü`o)
H$m~©ZS>m`
Am°ŠgmB©S>

+ nmUr + D$Om©

b°pŠQ>H$ 
Am°pgS>

(3- H$m~©Z aoUy)

+ D$Om©

BWoZm°b
(XmoZ H$m~©Z AUy)

+ H$m~©Z S>m` Am°ŠgmB©S> + D$Om©

(Amnë`m ñZm`ynoer_Ü`o)

H$aVmV. H$mhr gOrd `m {H«$`ogmR>r Am°pŠgOZMm Cn`moJ H$aV ZmhrV (Am. 5.8) _mÌ gd© 
nÜXVr_Ü`o ½bwH$moOMo {dKQ>Z hr n{hbr nm`ar AgVo. ghm H$m~©Z`wŠV ½bwH$moOÀ`m aoUyMo VrZ 
H$m~©Z`wŠV aoUyV énm§Va hmoVo Á`mbm nm`éìhoQ> (Pyruvate) åhUVmV. hr gd© {H«$`m noerÐdmV 
KS>Vo. ̀ m Z§Va nm`éìhoQ>Mo énm§Va BWoZm°b d H$m~©Z S>m` Am°ŠgmB©S>_Ü`o hmoD$ eH$Vo. Aer {H«$`m 
`rñQ>À`m Am§~{dÊ`mÀ`m {H«$`o_Ü`o KS>Vo hr {H«$`m Am°pŠgOZ {edm` KS>Vo åhUyZ {hbm 
{dZmAm°pŠgídgZ (anaerobic resbiration) Ago åhUVmV. _m`Q>moH$m±S´>r`m _Ü`o Am°pŠgOZMm 
Cn`moJ H$éZ nm`éìhoQ>Mo {dKQ>Z hmoVo. `m nÜXVr_Ü`o VrZ H$m~©Z`wŠV nm`éìhoQ>Mo {dKQ>Z VrZ  
H$m~©Z S>m` Am°ŠgmB©S>À`m aoUy_Ü`o hmoVo; Am{U Xþgam nXmW© åhUOo nmUr V`ma hmoVo. hr {H«$`m 
Am°pŠgOZÀ`m gm{ZÜ`mV hmoV Agë`m_wio `m ídgZmÀ`m àH$mambm Am°pŠgídgZ Ago 
(aerobic respiration) åhUVmV. {dZm Am°Šgr ídgZm- nojm Am°pŠgídgZm_Ü`o _moR>çm 
à_mUmV D$Om© {Z_m©U hmoVo. ñZm`y noer_Ü`o H$mhr doim Am°pŠgOZMm A^md {Z_m©U hmoVmo Ë`mdoir 
nm`éìhoQ>Mo {d^mOZ Xþgè`m nÜXVrZo hmoVo. Aemdoir Ooìhm nm`éìhoQ>Mo {d^mOZ hmoVo Voìhm Ë`mMo 
énm§Va VrZ H$m~©Z aoUy Agboë`m b°ŠQ>rH$ Amåbm_Ü`o hmoVo. Ë`m_wio AMmZH$ {Z_m©U hmoUmè`m 
b°ŠQ>rH$ Amåbm_wio noQ>Ho$ (Cramps) ̀ oVmV.

 noerídgZm_Ü`o {Z_m©U Pmboë`m D$O}Mm Cn`moJ Vm~S>Vmo~ ATP ZmdmÀ`m aoUyÀ`m 
g§`moJrH$aUmgmR>r Ho$bm OmVmo . `m ATP Mm Cn`moJ noerVrb BVa gd© H$m`m©_Ü`o B§YZ åhUyZ 
Ho$bm OmVmo. ATP Mo {d^mOZ hmoD$Z R>amdrH$ à_mUmV D$Om© CËnÞ hmoVo Á`m_wio noer_Ü`o 
KS>Umè`m CîUVmemofH$ {H«$`m§Zm MmbZm {_iVo. 
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 57OrdZ à{H«$`m

Am°pŠgídgZmMm _mJ© ídgZmda Adb§~yZ AgVmo Ë`m_yio
 Am°pŠgídgZ H$aUmè`m gOrdm§Zr Amnë`m e[aambm nwaogm Am°pŠgOZMm nwadR>m hmoV Amho 
`mMr ImÌr H$éZ KoVbr nm{hOo dZñnVt_Ü`o nU©a§Y«mdmQ>o hdoMr  AXbm~Xb hmoVo ho AmnU 
nm{hbo Amho. VgoM noer_Yrb no{eH$m§VJ©V nmoH$ù`m _Yrb hdo_wio gd© noer hdoÀ`m g§nH$m©V 
AgVmV. `m {R>H$mUr H$m~©Z S>m` Am°ŠgmB©S> d Am°pŠgOZ `m§Mr {dgaU {H«$`oÛmao AXbm~Xb 
hmoVo. `m_wio ho dm`y EH$ Va noer_Ü`o {eaVmV qH$dm noer~mhoa hdoV OmVmV. n`m©daUmVrb 
n[apñWVr Am{U dZñnVrMr JaOoZwgma {dgaUmMr {Xem R>aVo. amÌrÀ`m doir àH$meg§ûcofU {H«$`m 
KS>V Zmhr Ë`m_wio _moR>çm à_mUmda H$m~©Z S>m` Am°ŠgmB©S> ~mhoa Q>mH$bm OmVmo. _mÌ {Xdgm 
ídgZ{H«$`o_Ü`o {Z_m©U Pmbobm H$m~©Z S>m` Am°ŠgmB©S>Mm Cn`moJ àH$meg§ûcofU {H«$`ogmR>r 
dZñnVr H$aVmV. Ë`m_wio {Xdgm H$m~©ZS>m` Am°ŠgmB©S> ~mhoa Q>mH$bm OmV Zmhr Va _moR>çm 
à_mUmV Am°ŠgrOZ ~mhoa Q>mH$bm OmVmo.
 n`©mdaUmVrb Am°ŠgrOZ e[aam_Ü`o KoÊ`mgmR>r Am{U e[aam_Ü`o V`ma Pmbobm H$m~©Z 
S>m` Am°ŠgmB©S> ~mhoa Q>mH$Ê`mgmR>r àmÊ`m§_Ü`o {d{dY Ad`dm§Mr CËH«$m§Vr Pmbobr AgVo. 
O{_Zrda amhUmao àmUr ídgZmgmR>r Amdí`H$ Am°pŠgOZ dmVmdaUm_YyZ KoVmV. Va nmÊ`m_Ü`o 
amhUmao àmUr nmÊ`mV {daKibobm Am°pŠgOZ dmnaVmV.

A{YH$ OmUm !

H¥$Vr 5.6

n  _Ëñ`mb`mVrb _me§mMo {ZarjU H$am. Vo Zoh_r Vm|S> Am{U S>moù`m§À`m _mJÀ`m ~mOybm 
AgUmao H$ëë`mdarb AmdaUMr CKSPmn H$aVmV. Vm|S>mMo Am{U H$ëë`mÀ`m 
AmdaUmMo CKS>Uo Am{U ~§X hmoUo ̀ m _Ü`o H$mhr g_Ýd` AmT>iVmo H$m ?

n EH$m {_{ZQ>mV _mgm {H$Vr doim Vm|S> CKS>Vmo Am{U ~§X H$aVmo Vo _moOm.

ATP 
 noer_Ü`o KS>Umè`m ~è`mM {H«$`m§Zm D$Om© nwa{dUmao _w»` ómoV åhUOo ATP Amho. 
ídgZ {H«$`oÀ`m doir _wº$ Pmboë`m D$O}Mm Cn`moJ ADP  aoUynmgyZ ATP  aoUy Am{U Ag|{Ð` 
\$m°ñ\o$Q> {_i{dÊ`mgmR>r hmoVmo.

 D$Om©        ADP  +  P   ADP  ~   P  = ATP

             P  : \$m°ñ\o$Q>
 noer_Yrb CîUVmemofH$ {H«$`m  ATP  Mm Cn`moJ H$éZ H$mhr {H«$`m KS>dyZ AmUVmV 
nmÊ`mMm dmna H$éZ Á`mdoir ATP À`m eodQ>À`m ~§YmVrb \$m°ñ\o$Q> ~§Y VmoS>bm OmVmo Voìhm 
30.5 KJ / mol  BVH$s D$Om© {Z_m©U hmoVo.
 `m§{ÌH$ D$Om©, àH$me D$Om©, {dÚwV D$Om© BË`mXr AZoH$ àH$maÀ`m D$Om© {_i{dÊ`mgmR>r 
Á`mà_mUo AmnU {dÚwV KQ>m§Mm Cn`moJ H$aVmo VgmM ñZm`y§Mo AmHw§$MZ, àmo{Q>ZMo 
g§`moJrH$aU,MoVZg§doXZm dmhÿZ ZoUo Am{U Aem àH$maÀ`mAZoH$ {H«$`m_Ü`o ATP Mm Cn`moJ 
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hdo_Ü`o AmT>iUmè`m Am°pŠgOZÀ`m à_mUmnojm nmÊ`m_Ü`o {daKiboë`m Am°pŠgOZMo à_mU 
OmñV AgVo, Ë`m_wio O{_Zrdarb àmÊ`m§nojm nmÊ`mVrb àmÊ`m§Mm ídgZmMm doJ OmñV AgVmo. 
_mgo Vm|S>mdmQ>o nmUr AmV_Ü`o KoVmV Am{U H$ëë`mdmQ>o Vo nmUr ~mhoa gmoS>V AgVm§Zm nmÊ`m_Ü`o 
{daKibobm Am°pŠgOZ aŠVmV emofyZ KoVmV.

 hdo_Yrb Am°pŠgOZ O{_Zrda amhUmao àmUr ídgZmgmR>r KoVmV. doJdoJù`m àmÊ`m§_Ü`o 
{d{dY Ad`dÛmao Am°pŠgOZ emofyZ KoVbm OmVmo; ̀ m Ad`dm§Mr d¡{eîQ>çnyU© aMZm Aer AgVo 
H$s Ë`m§À`m n¥ð>^mJmMo joÌ\$i _moR>o AgyZ Vo Ad`d ̂ anya Am°ŠgrOZ AgUmè`m hdoÀ`m g§nH$m©V 
amhVrb. `m n¥ð>^mJmH$Sy>Z Am°pŠgOZ Am{U H$m~©ZS>m` Am°ŠgmB©S>Mr AXbm~Xb hmoV 
Agë`m_wio Vo n¥ð>^mJ Iyn gwú_ Am{U ZmOwH$ AgVmV. Ë`m_wio `m n¥ð>^mJm§Mo g§ajU ìhmdo 
åhUyZ Vo e[aamÀ`m AmV _Ü`o AgVmV. Ë`m_wio Ë`m§À`mn`ªV hdm dmhÿZ ZoÊ`mgmR>r EH$m {d{eï> 
_mJm©Mr Amdí`H$Vm AgVo. ̀ m n¥ð>^mJm§H$S>o {OWo Am°pŠgOZ emofbm OmVmo Ë`mÀ`mH$S>o hdm dmhÿZ 
AmUÊ`mgmR>r d Ë`m§À`mH$Sy>Z hdm ~mhoa gmoS>Ê`mgmR>r EH$ {d{eï> ̀ §ÌUmAgVo.

 _mZdm_Ü`o ZmH$nwS>çm§_YyZ hdm e[aam_Ü`o KoVbr OmVo (Am.5.9) ZmH$mVyZ OmUmar hdm 
AmVrb ñVamda Agboë`m ZmOwH$ Ho$gm§_wio Jmibr OmVo. VgoM `m _mJm©_Ü`o ûcoî_b XoIrb 
AgVo Oo hdm JmiÊ`mgmR>r _XV H$aVo. `mZ§Va hdm Kem_YyZ \w$ß\w$gm_Ü`o OmVo. Kem_Ü`o 
Hw$À`mªMr db`o AgVmV Ë`m_wio Ë`mMmAmH$ma amIbm OmVmo.

{dkmZ

ZmH$mMr nmoH$ir

Vm|S>mMr nmoH$ir
Kgm

ñda`§Ì
dm`wH$mof

ídgÝ`m

ídg{ZH$m

dm`wH$mof

ídmgZ{bH$m

H$wÀ`m©Mr db`o

\w$ß\w$g

\$mgù`m

_hmnQ>b

Am. 5.9 _mZdr ídgZg§ñWm
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 \w$ß\w$gm_Ü`o hm ídgZ_mJ© nwÝhm nwÝhm Xþ^mJbm OmD$Z 
AJXr bhmZ Z{bH$m V`ma hmoVmV. `m Z{bH$m§À`m Q>moH$mbm 
\w$½`mgmaIm ^mJ AgVmo Ë`mbm dm`wH$mof (alveoli) 
åhUVmV. `m dm`wH$mofm_YyZ dm`y§Mr AXbm~Xb hmoVo. 
dm`wH$mofmÀ`m {^Îmr_Ü`o aŠVdm{hÝ`mMo _moR>çm à_mUmda 
Omio AgVo. Á`mdoir AmnU ídmg AmV_Ü`o KoVmo Ë`mdoir 
~aJS>çm da CMbë`m OmVmV, d _hmnQ>b gnmQ> hmoVo, Am{U 
Ë`m_wio N>mVrMr nmoH$ir _moR>r hmoVo ho AmnU nydu {eH$bmo 
Amho. Ë`m_wio hdm \w$ß\w$gm_Ü`o emofyZ KoVbr OmVo, Am{U 
_moR>çm Pmboë`m dm`wH$mofm_Ü`o ^abr OmVo. e[aamÀ`m gd© 
^mJmVrb H$m~©Z S>m` Am°ŠgmB©S> Jmoim H$aÊ`mMo H$m_ aŠV 
H$aVo d eodQ>r H$m~©Z S>m` Am°ŠgmB©S> aŠVm_m\©$V 
dm`wH$mofm_Ü`o gmoS>bm OmVmo. dm`wH$mofmVrb aŠVdm{hÝ`m 
dm`wH$mofmVrb Am°pŠgOZ KoVmV d Vmo Am°pŠgOZ aŠVmÛmao 
e[aamVrb gd© noetZm nwa{dVmV. hdm AmV KoUo d ~mhoa 
gmoS>Ê`mÀ`m ̀ m ídgZ MH«$m_Ü`o \w$â>\w$gmV Zoh_r hdm {e„H$ 
amhVo Ë`m_wio Am°pŠgOZÀ`m emofUmgmR>r Am{U H$m~©Z S>m` 
Am°ŠgmB©S> ~mhoa Q>mH$Ê`mgmR>r nwaogm doi {_iVmo.

 Ooìhm àmÊ`m§Mm AmH$ma _moR>m AgVmo Voìhm Am°pŠgOZ 
e[aamÀ`m gd© ^mJmH$S>o nmohmoMÊ`mgmR>r Ho$di {dgaU Xm~ 
nwaogm ZgVmo. Va Aemdoir aŠVmVrb {d{eï> H$U 
\w$ß\w$gmVrb hdo_Yrb Am°pŠgOZ emofyZ KoVmV d Aem 
D$VtH$S>o dmhÿZ ZoVmV Á`m§À`m_Ü`o Am°pŠgOZ Anwam AgVmo. 
_mZdm_Ü`o ídgZ {H«$`oVrb {d{eï> H$U åhUOo {h_mo½bmo~rZ 
Amho. {h_mo½bmo~rZbm Am°pŠgOZMo _moR>çm à_mUmV AmH$f©U 
AgVo. ho aŠVmVrb Vm§~S>çm aŠV noet_Ü`o AmT>iVmV 
(RBC) Am°pŠgOZnojm H$m~©Z S>m` Am°ŠgmB©S> nmÊ`m_Ü`o 
OmñV à_mUmV {daKiVmo Ë`m_wio Vmo Ðdén pñWVr_Ü`o 
aŠVmÛmao dmhÿZ Zobm OmVmo.

AmnUmg _mhrV 
Amho H$m?

Yw_«nmZ Amamo½`mg 
hmZrH$maH$ Amho.

OJmVrb _¥Ë`yÀ`m gm_mÝ` 
H$maUmn¡H$s \w$â\w$gmMm 
H$H©$amoJ ho `mn¡H$s EH$ 
Amho. ídmgZ{bHo$À`m 
darb ^mJm_Ü`o bhmZ 
Ho$gmgmaIr aMZm AgVo 
Ë`mbm {gbr`m Ago 
åhUVmV. hm {gbr`m 
ídmg KoVmZm AmV 
KoVë`m OmUmè`m 
dm`ynmgyZ amoJmUy, Yyi 
Am{U BVa hmZrH$maH$ 
H$Um§Zm hQ>{dÊ`mgmR>r 
_XV H$aVmo. Yw_«nmZ 
Ho$ë`m_wio Ho$gmgmaIr 
aMZm Zï> hmoVo Á`m_wio 
amoJmUy, Yyi, Yya Am{U 
BVa hmZrH$maH$ agm`Zo 
\w$â\w$gm_Ü`o àdoe 
H$aVmV Á`m_wio g§gJ©, 
ImoH$bm Am{U 
\w$â\w$gmÀ`m H$H©$amoJmMo 
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n  Oa dm`wH$mofm§Mo n¥ð>^mJ ngéZ R>odbo Va Vo. 80m2 OmJm ì`mnVrb. 
Vw_À`m e[aamÀ`m n¥ð>^mJmMo joÌ\$i {H$Vr Agob Ago Vwåhmbm dmQ>Vo ? 
{dMma H$am H$s dm`y§Mr XodmU KodmU hmoÊ`mgmR>r BVŠ`m _moR>çm à_mUmV 
n¥ð>^mJ CnbãY Pmë`m_wio Vo {H$Vr n[aUm_H$mar Pmbo Agob ?

n  Oa {dgaU nÜXVrZo Amnë`m e[aamVrb ̂ mJm§Zm Am°pŠgOZ nwadm`Mm Agob Va 
{hemo~ Ho$ë`mda Ago AmT>iVo H$s \w$ß>\w$gmVrb Am°ŠgrOZ Amnë`m nm`mÀ`m 
~moQ>m§n`ªV nmohmoMÊ`mg VrZ df} bmJVrb AmVm Vwåhmbm ZŠH$sM AmZ§X Pmbm 
Agob H$s e[aamVrb {d{dY ^mJm§Zm Am°pŠgOZ nwa{dÊ`mgmR>r Amnë`mH$S>o 
{h_mo½bmo~rZ Amho. 

5.4 dhZ (Transportation)
5.4.1. _mZdm_Yrb dhZ
H¥$Vr 5.7

H¥$Vr 6.5
n  Vw_À`m n[agamVrb Amamo½` H|$Ðmbm ^oQ> XoD$Z _mZdmVrb {h_mo½bmo~rZMo 

gd©gmYmaU à_mU {H$Vr AgVo `mMm emoY ¿`m.
n Vo à_mU bhmZ _wbm§_Ü`o d àm¡T>m§_Ü`o gmaIoM AgVo H$m ? 
n  nwéf Am{U {ó`m§_Yrb {h_mo½bmo~rZÀ`m nmVirV H$mhr \$aH$ AgVmo H$m ?
n Vw_À`m n[agamVrb OZmdam§À`m XdmImÝ`mbm ̂ oQ> Úm Am{U Jm` d åh¡g ̀ m gma»`m 

àmÊ`m§_Ü`o {h_mo½bmo~rZMo à_mU {H$Vr AgVo ̀ mMm emoY ¿`m.
n ho à_mU dmgao, Za Am{U _mXr ̀ m§À`m_Ü`o doJdoJio AgVo H$m ?
n _mZdm_Yrb ór d nwéf Am{U OZmdam§_Yrb Za d _mXr `m§À`m _Yrb \$aH$m§Mr 

VwbZm H$am.

{dkmZ

Vwå
hm

b
m 
_m

hr
V 

A
mh

o H
$m?

?
àíZ 

1.  ígdgZmgmR>r Am°pŠgOZ {_i{dVm§Zm O{_Zrdarb àmÊ`m§Zm nmÊ`mVrb 
àmÊ`m§nojm H$moUVm \$m`Xm hmoVmo ?

2.  ½bwH$moOMo Am°pŠgS>rH$aU hmoD$Z D$Om© {_i{dÊ`mMo doJdoJù`m àmÊ`mVrb 
{d{dY _mJ© H$moUVo AmhoV ?

3. _mZdm_Ü`o Am°pŠgOZ Am{U H$m~©Z S>m` Am°ŠgmB©S> H$go dmhÿZ Zobo OmVmV ?
4.  _mZdm_Ü`o dm`w§Mr XodmUKodmU H$aÊ`mgmR>r n¥ð>^mJ {_imdm åhUyZ H$emarVrZo 

\w$ß\w$gm§Mr aMZm Ho$br Amho ?
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 _mJrb dJm©V AmnU e[aamVrb {d{dY ̂ mJmH$S>o AÞ, Am°pŠgOZ Am{U Q>mH$mD$ nXmWmªMo 

dhZ aŠV H$aVo ̀ mMm Aä`mg Ho$bm Amho. aŠV hr g§`moJr D$Vr Amho ̀ mMm Aä`mg AmnU B`Îmm  

9 dr _Ü`o Ho$bmAmho. aŠVm_Ü`o ßbmÂ_m (aŠVÐd) ZmdmMm Ðd nXmW© AgVmo Am{U Ë`mÀ`m_Ü`o 

BVa noer Va§JV AgVmV. AÞ, H$m~©Z S>m` Am°ŠgmB©S> d Z¡Q´>moOZ`wŠV Q>mH$mD$ nXmWmªMo {dÐmì` 

pñWVrV ßbmÂ_m dhZ H$aVo. Vm§~S>çm aŠVnoer Am°pŠgOZMo dhZ H$aVmV. jmam§gmaIo BVa AZoH$ 

nXmW© aŠV dmhÿZ ZoVo. AemàH$mao aŠV g§nyU© earam_Ü`o  T>H$bÊ`mgmR>r EH$m T>H$bUmè`m 

n§nmgma»`m Ad`dmMr JaO AgVo, gd© D$Vtn`ªV aŠV dmhÿZ ZoÊ`mgmR>r dm{hÝ`m§À`m Omù`mMr 

JaO AgVo, Am{U EH$m Aem g§ñWoMr JaO AgVo H$s Or ̀ m gd© Omù`m§da bj R>odyZ Oa Ë`mV 

{~KmS> Pmbm Agob Va Vmo XþéñV H$é eHo$b.

Am. 5.10 öX`mÀ`m N>oXmMr AmH¥$Vr

Amnbm n§n - öX` (Our pump-heart)

 öX` ho ñZm`y§Mo ~Zbobo AgyZ Ë`mMm AmH$ma Amnë`m hmVmÀ`m _wR>r BVH$m AgVmo (Am. 

5.10) Am°pŠgOZ Am{U H$m~©Z S>m` Am°ŠgmB©S> ̀ m XmoKm§Zm aŠVM dmhÿZ ZoV Agë`m_wio öX`mMo 

H$ßno doJdoJio AgVmV Ë`m_wio Am°pŠgOZ`wŠV aº$ H$m~©Z S>m` Am°ŠgmB©S>`wŠV aŠVm_Ü`o {_giV 

Zmhr. H$m~©ZS>m`-Am°ŠgmB©S>`wŠV aŠV \w$ß\w$gmH$S>o Ý`mdo bmJVo d {VWo H$m~©Z S>m` Am°ŠgmB©S> 

H$mTy>Z Q>mH$bm OmVmo Am{U \w$ß\w$gmVrb Am°pŠgOZ`wŠV aŠV nwÝhm öX`mH$S>o AmUmdo bmJVo. Z§Va 

_hmàdm{hZr

CÜd©_hmà{Vdm{hZr

COdr H${U©H$m

AYmo _hmà{Vdm{hZr

COdr Od{ZH$m

goßQ>_

(Xþ^mJUmar {^Îmr)

Šbmo_ àdm{hZr
Šbmo_ à{Vdm{hZr

S>mdr H${U©H$m

S>mdr Od{ZH$m

OrdZ à{H«$`m
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Am. 5.11 Am°pŠgOZ Am{U H$m~©ZMo dhZ d Ë`m§Mr AXbm~Xb XmI{dUmam AmamIS>m.

 hr {H«$`m H$er hmoVo ho AmnU Q>ßß`mQ>ßß`mZo nmhÿ (Am. 5.11) Am°pŠgOZ`wŠV aº$ 
\w$ß\w$gmVyZ öX`mÀ`m S>mdrH$S>rb daÀ`m nmVi {^Îmr Agboë`m H$ßß`mV ̀ oVo.`m H$ßß`mbm S>mdr 
H${U©H$m Ago åhUVmV. S>mì`m H${U©Ho$V aŠVgmR>V AgVo Voìhm Vr àgaU nmdVo. Ë`mZ§Va S>mì`m 
H${U©Ho$Mo Ooìhm AmHw§$MZ hmoVo. Voìhm S>mdr Od{ZH$m àgaU nmdVo d aŠV S>mì`m Od{ZHo$V ̀ oVo. 
g§nyU© e[aamVrb Am°pŠgOZ {da{hV aŠV öX`mÀ`m COdrH$S>rb daÀ`m H$ßß`mV åhUOoM COì`m 
H${U©Ho$_Ü`o ̀ oVo Ë`mdoir COdr H${U©H$m àgaU nmdVo. Ooìhm COdr H${U©H$m AmHw§$MZ nmdVo Voìhm 
ImbMm H$ßnm åhUOo COdr Od{ZH$m àgaU nmdVo d aŠV COì`m Od{ZHo$V `oVo. COì`m 
Od{ZHo$VyZ aŠV e[aamVrb {d{dY Ad`dm§H$S>o nmR>d`mMo AgVo åhUyZ Od{ZH$m§À`m {^Îmr 
H${U©Ho$nojm OmS> ñZm`y§À`m ~Zboë`m AgVmV. Á`mdoir H${U©H$m d Od{ZH$m AmHw§$MZ nmdVmV 
Voìhm aŠV nwÝhm nmR>r_mJo ̀ oD$ Z`o åhUyZ Ë`m§À`m_Ü`o PS>nm AgVmV.

\w$ß\w$gmVrb aŠVm_Ü`o Am°pŠgOZ {_giVmo.

 öX`mMr COdr ~mOy Am{U S>mdr ~mOy nyU©nUo {d^ŠV Agë`m_wio Am°pŠgOZ`wŠV d 
Am°pŠgOZa{hV aŠV EH$_oH$m§V {_giV Zmhr. Aem {d^º$sH$aUm_wio earambm Am°ŠgrOZMm 
Cƒ à{VMm nwadR>m hmoD$ eH$Vmo. njr d gñVZ àmÊ`m§_Ü`o ho OmñV \$m`Xoera R>aVo H$maU e[aamMo 
Vmn_mZ amIÊ`mgmR>r hr D$Om© Vo gVV dmnaV AgVmV. Oo àmUr ̀ m H$maUmgmR>r D$O}Mm Cn`moJ 
H$aV ZmhrV Ë`m§Mo e[aamMo Vn_mZ n`m©daUmVrb Vn_mZmda Adb§~yZ AgVo. CXm. C^`Ma àmUr 
d ~è`mMem ganQ>Umè`m àmÊ`m_Ü`o VrZ H$ßß`m§Mo öX` AmT>iVo. `m àmÊ`m§_Ü`o Am°pŠgOZ 
{da{hV Am{U Am°pŠgOZ g{hV aŠV EH$_oH$m§V H$mhr à_mUmV {_giVo d Ë`mMm Ë`m§À`m 
OrdZmda n[aUm_ hmoV Zmhr. _mem§_Ü`o _mÌ XmoZ H$ßß`m§Mo öX` AmT>iVo.

{dkmZ

\w$ß\w$gmH$S>o OmUmar
Šbmo_ àdm{hZr

AYmo _hmà{Vdm{hZr

\w$ß\w$gmH$Sy>Z Ambobr

Šbmo_ à{Vdm{hZr

e[aamH$S>o OmUmar

_hmàdm{hZr

\w$ß\w$gmVrb
Ho$edm{hÝ`m

\w$ß\w$gmì`{V[aŠV
Ad`dm_Yrb 
Ho$edm{hÝ`m

_hmà{Vdm{hZr

à{Vdm{hZr

_hmàdm{hZr

àdm{hZr
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`m§À`m_Ü`o öX`mH$Sy>Z {ZKmbobo aŠV H$ë`mH$S>o nmR>>{dbo OmVo Am{U VoWo Vo Am°pŠgOZ emofyZ 
KoD$Z Am°pŠgOZg{hV aŠV hmoVo Am{U ho aŠV öX`mH$S>o Z OmVm nañna e[aamVrb gd© ̂ mJm§Zm 
nwa{dbo OmVo. AemàH$mao aŠVmÀ`m dhZmVrb `m MH«$mV aŠV EH$XmM öX`mVyZ OmVo _mÌ BVa 
n¥ð>d§er àmÊ`mV aŠVmÀ`m dhZmÀ`m àË`oH$ MH«$m_Ü`o aŠV öX`m_YyZ XmoZXm OmVo. `mbmM 
dhZmMo {ÛA{^gaU Ago åhUVmV.

          aŠV Xm~ (Blood Pressure)

 aº$d{hZrÀ`m {^Îmrda aº$mMm nS>Umam Omoa åhUOoM aŠV Xm~ hmo`. 
à{Vdm{hÝ`m§nojm àdm{hÝ`§m_Ü`o aŠV Xm~ OmñV AgVmo. Od{ZHo$À`m AmHw§$MZmÀ`mdoir 
àdm{hZrÀ`m AmV _Ü`o AgUmè`m Xm~mbm {gñQ>mo{bH$ Xm~ (Systolic Pressure) 
Ago åhUVmV Va Od{ZHo$À`m àgaUmÀ`m doir àdm{hZr_Ü`o AgUmè`m Xm~mbm 
S>m`ñQ>mobrH$ Xm~ (diastolic pressure) Ago åhUVmV. gd©gmYaU {gñQ>mo{bH$ Xm~ 
120 mm Va S>m`ñQ>mo{bH$ Xm~ nmè`mÀ`m 80mm.  AgVmo. 

 pñ\$½_mo_°Zmo_rQ>a (Sphygmomanometer) ZmdmÀ`m CnH$aUmÛmao aŠVXm~ 
_moOVmV. Cƒ aŠVXm~mbm (High blood pressure ) hm`na Q>oÝeZ (Hyper 
Tension) Ago gwÜXm åhUVmV. àdm{hÝ`m§À`m AmHw§$MZm_wio Cƒ aŠV Xm~ {Z_m©U 
hmoVmo. Ë`m_wio aŠV àdmhmbm hmoUmam {damoY dmT>Vmo. Ë`m_wio àdm{hÝ`m \w$Qy>Z AmVë`m 
AmV aŠVómd gwé hmoD$ eH$Vmo.

Z{bH$m - aŠV d{hÝ`m (Blood Vessels)

 öX`mH$Sy>Z e[aamÀ`m {d{dY ^mJm§Zm aŠV nwa{dUmè`m Z{bH$m§Zm àdm{hÝ`m 
( ) Ago åhUVmV. öX`m_YyZ ~mhoa OmUmao aŠV Cƒ Xm~mImbr ~mhoa nS>V Arteries
Agë`m_wio àdm{hÝ`m§À`m {^Îmr OmS> d bd{MH$ AgVmV. à{Vdm{hÝ`m ( ) e[aamÀ`m Veins
{d{dY ̂ mJmH$Sy>Z aŠV Jmoim H$aVmV d öX`mH$S>o naV AmUVmV. à{Vdm{hÝ`m§À`m {^Îmr OmS> 
ZgVmV H$maU Ë`m§À`mVrb aŠVmda Xm~ ZgVmo CbQ> aŠV EH$mM {XeoZo àdmhrV ìhmdo åhUyZ 
Ë`m§À`m_Ü`o PS>nm AmT>iVmV.

OrdZ à{H«$`m

120/80 aº$Xm~
(120 {gñQ>mobrH$
80 S>m`ñQ>mobrH$
_moOmd`mMm Xm~)

hdm ^éZ 
\w$J{dbobo
a~amMo ~±S>

[añQ>~±S>_Yrb
120 nojm OmñV Xm~

àdm{hZr ~§X

[añQ>~±S>_Yrb 120 
nojm H$_r Xm~
120

ñQ>oW°ñH$mon_YyZ
EoHy$ `oUmao AmdmO

[añQ>~±S>_Yrb 80 
nojm H$_r Xm~

Wm§~bobm
AmdmO

àdm{hZr

120 120

80
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 EImÚm Ad`dmH$S>o qH$dm D$VtH$S>o nmohmoMë`mZ§Va àdm{hÝ`m§Mo bhmZmV bhmZ 
Z{bH$m§_Ü`o {d^mOZ hmoV OmVo. Ë`m_wio Ë`m§À`mÛmao e[aamVrb àË`oH$ noerH$S>o aŠV nmohmoMy eH$Vo. 
`mn¡H$s gJù`mV gwú_ Z{bH$m§Mr OmS>r Ho$di EH$m noer BVH$s AgVo Aem gwú_ Z{bH$m§Zm 
Ho$edm{hÝ`m (Capillaries) Ago åhUVmV. Ho$edm{hÝ`m§À`m nmVi {^Îmr_YyZ aŠV Am{U 
g^modVmbÀ`m noer_Ü`o nXmWmªMr AXbm~Xb hmoV AgVo. `m Ho$edm{hÝ`m Z§Va EH$Ì `oD$Z 
à{Vdm{hZr V`ma H$aVmV. ̀ m à{Vdm{hÝ`m D$Vr_Yrb qH$dm Ad`dm_Yrb aŠV Xÿa KoD$Z OmVmV.
aŠVq~{~H$mÛmao ì`dñWmnZ (Maintenance byplatelets)
 aº$dm{hÝ`m§À`m `m g§ñWoMr JiVr gwé Pmbr Va H$m` hmoB©b ? Ooìhm Amnë`mbm OI_ 
hmoD$Z aº$ómd gwé hmoVmo Aem n[apñWVrMm {dMma H$am. AWm©VM `m dhZg§ñWo_Yrb aŠVmMr 
hmZr Wm§~{dbr nm{hOo. Ë`m {edm` Aem aŠV JiVr_wio aŠV Xm~ Zï> hmoD$Z aŠVm{^gaU g§ñWoMr 
H$m`©j_Vm H$_r hmoD$ eH$Vo. ho gd© Q>miÊ`mgmR>r aŠVm_Yrb aŠV q~{~H$m (platelets) 
ZmdmÀ`m noer _XV H$aVmV. ̀ m aŠV q~{~H$m e[aa^a {\$aV AgVmV. Ooìhm aŠV q~{~H$m Aem 
aŠV JiVrÀ`m OmJr åhUOoM CKS>çm nS>boë`m ^mJmH$S>o `oVmV Ë`m {R>H$mUr Ë`m aŠV 
JmoR>{dÊ`mgmR>r _XV H$aVmV d Ë`m_wio Vmo CKS>m ̂ mJ ~wO{dbm OmD$Z ~§X hmoVmo.
{bå\$ (Lymph)
 dhZm_Ü`o ̂ mJ KoUmam AmUIr EH$ Ðd nXmW© Amho Á`mbm {bå\$ qH$dm D$Vr Ðd (tissue 
fluid) Ago åhUVmV. Ho$edm{hÝ`m§À`m {^Îmr_Ü`o {N>Ðo AgVmV. `m {N>Ðm§_YyZ  WmoS>m aŠV Ðd 
(ßbmÂ_m), àmo{Q>Ýg Am{U aŠV noer ~mhoa nS>VmV Am{U no{eH$m§VJ©V nmoH$ù`m§_Ü`o OmVmV d Ë`m 
{R>H$mUr Ë`m§Mo {bå\$ qH$dm D$Vr Ðd (tissue fluied) V`ma hmoVo. ho {bå\$ aŠVÐdmgmaImM 
AgVmo nU Vmo a§JhrZ AgyZ Ë`mÀ`m_Ü`o àmo{Q>Ýg _mÌ H$_r à_mUmV AgVmV. no{eH$m§VJ©V 
nmoH$ù`m§_YyZ Vo {bå\$ Ho$edm{hÝ`m_Ü`o (Lymphatic capillaries) OmVo. `m {bå\$À`m 
Ho$edm{hÝ`m EH$Ì ̀ oD$Z _moR>r {bå\$Mr Z{bH$m V`ma hmoVo. ̀ m gd© {bå\$ Z{bH$m§nmgyZ eodQ>r EH$ 
_moR>r à{VdmhrZr V`ma hmoVo. AmVS>çm_Yrb nMZ Pmbobo Am{U emofyZ KoVbobo pñZ½Y nXmW© dmhÿZ 
ZoÊ`mMo H$m`© {bå\$ H$aVo. VgoM noer ~mhoarb OmJo_YyZ OmñVrMo Ðd nXmW© H$mTy>Z Q>mHy$Z Vo naV 
aŠVm_Ü`o {_giÊ`mMo H$m_ {bå\$ H$aVo.
5.4.2. dZñnVr_Yrb dhZ (Transportation in Plants)
 H$m~©ZS>m` Am°ŠgmB©S> gmaIr g§`wJo Am{U nmZm§_Yrb h[aV Ðì`mMm Cn`moJ H$éZ àH$me 
g§ûcofU {H«$`oÛmao dZñnVr H$er D$Om© {Z{_©Vr H$aVmV ho AmnU n{hbo Amho. `m{edm` 
dZñnVtÀ`m dmT>rgmR>r Amdí`H$ AgUmar BVa Ðì`o XoIrb Ë`m§Zm ñdV§ÌnUo {_idmdr bmJVmV. 
Z¡Q´>moOZ, \$m°ñ\$ag Am{U BVa Amdí`H$ I{ZOÐì`m§Zr g§nÞ AgUmao Am{U dZñnVtZm AJXr 
OdiMo Ago ómoV åhUOo _mVr Amho. hr Amdí`H$ Ðì`o emofyZ KoUmao d _mVrer gVV g§nH$m©V 
AgUmao dZñnVrMo Ad`d åhUOo _wio hmo`. Oa _mVrer g§nH$m©V AgUmao Ad`d Am{U 
h[aVÐì` ̀ wŠV Ad`d ̀ m§À`m_Yrb A§Va H$_r Agob Va D$Om© Am{U Amdí`H$ Ðì`o ghOnUo 
dZñnVtÀ`m gd© ^mJm§Zm {dgaU {H«$`oÛmao nmohmoM{dbr OmVmV. nU Oa dZñnVtÀ`m aMZoVrb 
~Xbm_wio ho A§Va OmñV Agob Va nmZm§Zm Amdí`H$ H$ƒm _mb nwa{dÊ`mgmR>r {dgaU {H«$`m 
Am{U _wim§Mr eŠVr Anwar nS>Vo. Aem n[apñWVr_Ü`o EH$ ̀ mo½` Aer dhZg§ñWm Amdí`H$ R>aVo. 
gOrdm§Mr e[aamMr aMZm Oer ~XbV OmVo Ë`mZwgma Ë`m§Zm Amdí`H$ AgUmè`m D$O}Mo à_mU 
XoIrb ~XbV OmVo. PmS>o EH$m {R>H$mUhÿZ Xþgè`m {R>H$mUr OmV ZmhrV VgoM Ë`m§À`m ~è`mM 
D$Vt_Ü`o _moR>çm à_mUmV _¥V noer AmT>iVmV. Ë`m_wio Ë`m§Zm H$_r D$O}Mr Amdí`H$Vm AgVo 
Am{U dhZg§ñWm XoIrb _§X doJmZo H$m_ H$aV AgVo. d¥jmgma»`m A{Ve` C§M dZñnVr_Ü`o _mÌ 
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 65OrdZ à{H«$`m

 nmZm§_Yrb D$O}Mo Am{U _wim§_Yrb Amdí`H$ H$ƒo nXmW© (Raw Material) dmhÿZ 
ZoÊ`mMo H$m`© dhZg§ñWobm H$amdo bmJVo. hr XmoÝhr H$m`} H$aÊ`mgmR>r dhZ Z{bH$m§Mo XmoZ ñdV§Ì 
_mJ© dZñnVt_Ü`o V`ma Pmbobo AmT>iVmV. Vo _mJ© åhUOo O{_Zr_Yrb nmUr Am{U I{ZO Ðì`o  
dmhÿZ ZoUmao àH$mð>> d nmZm§_Ü`o àH$meg§ûcofU {H«$`oÛmao V`ma Pmbobo nXmW© dZñnVtÀ`m gd© 

^mJm§Zm nmohmoM{dUmao n[aH$mð> ho hmo`. ̀ m D$VtÀ`m aMZoMm g{dñVa Aä`mg AmnU B`Îmm IX dr 
_Ü`o Ho$bm Amho.

nmÊ`mMo dhZ (Transport of Water )

 _wi ImoS> Am{U nmZm§_Yrb àH$mð> dm{hÝ`m (xylem vessels) d dm{hH$m 
(trachieds) EH$_oH$m§er AmVyZ OmoS>ë`m Joë`m_wio nmUr dmhÿZ ZoUmar EH$ AI§S> dmhH$ g§ñWm 
V`ma hmoVo `m dmhH$ g§ñWoÛmao dZñnVtÀ`m gd© ^mJm§Zm nmUr nwa{dbo OmVo. _mVr_Yrb A`Ýg 
_wim_Yrb noer àË`jnUo emofyZ KoVmV. Ë`m_wio _mVr_Yrb A`ÝgMr g§hVr 
(Concentration) Am{U _wim_Yrb A`ÝgÀ`m g§hVr_Ü`o \$aH$ nS>Vmo Ë`m_wio hm \$aH$ 
H$mTy>Z Q>mH$Ê`mgmR>r _mVr_Yrb nmUr _wim§_Ü`o {eaVo. `mMmM AW© Agm Amho H$s _wim§À`m 
àH$mð>m_Ü`o nmÊ`mMr gVV hmbMmb gwé AgVo. Ë`m_wio nmÊ`mMm EH$ ñV§^M V`ma hmoVmo Omo 
gVV daÀ`m {XeoZo T>H$bbm OmV AgVmo. C§M dZñnVt_Ü`o gwÜXm nmUr C§M MT>Ê`mgmR>r hm 
BVH$m Xm~ AWm©VM nwaogm AgVmo. OmñV C§M AgUmè`m dZñnVtÀ`m eodQ>À`m Q>moH$mn`ªV 
àH$mð>mVrb nmUr MT>{dÊ`mgmR>r dZñnVr doJù`m H$m¡eë`mMm Adb§~ H$aVmV.

H¥$Vr 5.8

n  EH$gma»`m AmH$mamÀ`m XmoZ Hw§$S>çm ¿`m. XmoÝhr Hw§$S>çm_Ü`o g_à_mUmV _mVr Kmbm EH$m 
Hw§$S>rV dZñnVr bmdm d Xþgè`m Hw§$S>r_Ü`o Ë`m dZñnVrÀ`m C§Mr EdT>r H$mR>r amodyZ R>odm.

n ~mînr^dZm_wio Hw§$S>rVrb Amobmdm {ZKyZ OmD$ Z`o åhUyZ _mVrda ßb°ñQ>rH$Mm H$mJX 
PmHy$Z R>odm.

n XmoÝhr Hw§$S>çmda ßb°pñQ>H$À`m H$mJXmMo AmdaU KmbyZ Ë`m gw`©àH$memV AYm© Vmg R>odm.

n `m XmoÝhr _Ü`o Vwåhmbm H$mhr \$aH$ AmT>iVmo H$m ?

 Oar dZñnVtZm nmÊ`mMm ^anya nwadR>m hmoV Agbm Var nU©a§Y«mVyZ ~mhoa {ZKyZ OmUmè`m 
nmÊ`mMr ^anmB© nmZm§_Yrb àH$mð> dm{hÝ`m H$aV AgVmV. dmñV{dH$ nmÊ`mÀ`m aoUy§Mo 
nmZm_Yrb noerVyZ hmoUmè`m ~mînr^dZm_wio _wimVrb àH$mð> noer_YyZ nmUr da IoMyZ KoUmam 
Omoa {Z_m©U hmoVmo. dZñnVrÀ`m hdo_Ü`o AgUmè`m ^mJm§_YyZ dm\o$À`m énmZo nmUr ~mhoa 
nS>Ê`mÀ`m {H«$`obm ~mînmoËgO©Z (transpiration) Ago åhUVmV.
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 AemàH$ma o ~mînm oËgO©ZmÀ`m 
_XVr_wio nmUr d {dÐmì` I{ZOo `m§Mo 
emofU Am{U Ë`m§Mo _wim§nmgyZ nmZm§n`ªV 
dhZ KSy>Z `oVo. VgoM ~mînmoËgO©ZmÀ`m 
doir nmÊ`mMr hmbMmb hmoVo Ë`m_wio 
Vn_mZmMo {Z`_Z hmoVo. amÌrÀ`m doir 
nmÊ`mÀ`m dhZm_Ü`o _wim_Yrb Xm~ 
_hËdmMm R>aVmo. {Xdgm _mÌ nU©a§Y«o 
CKS>r AgVmV Ë`m_wio ~mînmoËgO©Zm_io 
da AmoTy>Z KoUmam Omoa _moR>çm à_mUmV 
Agë`m_wio àH$mð>mVrb nmUr da MT>Vo.

AÞ d BVa nXmWmªMo dhZ

 AmÎmmn`ªV AmnU dZñnVr_Yrb nmUr Am{U I{ZOm§À`m dhZmMm Aä`mg Ho$bm 
Amho. AmVm AmnU àH$meg§ûcofU {H«$`ogma»`m M`mnM` {H«$`oÛmao nmZm_Ü`o V`ma hmoUmao 
nXmW© dZñnVrÀ`m BVa ^mJm§H$S>o H$go Zobo OmVmV Ë`mMm Aä`mg H$é`m. dm{hZrd¥§XmVrb 
n[aH$mð> ZmdmÀ`m D$Vr àH$meg§ûcofU {H«$`o_Ü`o V`ma hmoUmè`m {dÐmì` nXmWªMo dhZ 
H$aVmV `m {H«$`obmM ñWmZm§ÝVaU (translocation) Ago åhUVmV àH$meg§ûcofU 
{H«$`oÛmao V`ma hmoUmè`m nXmWm© ì`{V[aŠV A{_Zmo Amåb Am{U BVa nXmWmªMo dhZ XoIrb 
n[aH$mð> H$aVo. ho nXmW© {deofV; gmR>m H$éZ R>odUmè`m _wim§gmaIo Ad`d, \$io, {~O, 
Am{U dZñnVtÀ`m dmT> hmoUmè`m Ad`dm§H$S>o nmR>{dbo OmVmV. MmiU Z{bH$m 
(Sievetubes) Ë`m§À`m eoOmar AgUmè`m ghMar noetÀ`m (Companion cells) 
ghmæ`mZo AÞ d BVa nXmWmªMo daÀ`m {XeoZo d ImbÀ`m {XeoZo ñWmZm§VaU H$aVmV.

 àH$mð>m_Ü`o KS>Umè`m dhZmbm AmnU EH$ gmYm ̂ m¡{VH$ Omoa Ago åhUy eH$Vmo _mÌ 
n[aH$mð>mVrb ñWmZ§mVaU hmoÊ`mgmR>r D$O}À`m Cn`moJ H$amdm bmJVmo. ATP nmgyZ 
{_iUmè`m D$O}Mm Cn`moJ H$éZ KoD$Z gwH«$moO gmaIo nXmW© n[aH$mð>m_Ü`o nmR>{dbo OmVmV.  
Ë`m_wio D$VtMm Vf©U Xm~ (osmotic pressure) dmTy>Z Ë`m§À`m_Ü`o nmUr {eaVo. hm Xm~ 
n[aH$mð>mVrb nXmWmªZm H$_r Xm~ AgUmè`m D$Vt_Ü`o T>H$bVmo. Ë`m_wio dZñnVtÀ`m 
JaOoZwgma n[aH$mð>m_Yrb nXmWmªMo dhZ hmoVo. CXm. dg§V F$Vy_Ü`o H$ù`m§Zm dmT>rgmR>r 
D$O}Mr JaO AgVo åhUyZ _yi Am{U ImoS>m§À`m D$Vt_Ü`o gmR>{dboë`m eH©$aoMo H$ù`m§H$S>o 
dhZ hmoVo.

{dkmZ

nmÊ`mMr 
dm\$

Am.5.12 ~mînmoËgO©ZmÀ`m doir nmÊ`mMr hmbMmb
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5.5 CËgO©Z (Excretion)

 ídgZ{H«$`o_Ü`o qH$dm àH$meg§ûcofU {H«$`o_Ü`o {Z_m©U Pmbobo dm`wén Q>mH$mD$ nXmW© H$go 
~mhoa Q>mH$bo OmVmV `mMm AmnU Aä`mg Ho$bm Amho. Ë`m{edm` BVa M`mnM` {H«$`m§Ûmao 
Z¡Q´>moOZ`wŠV  nXmW© {Z_m©U hmoVmV Vo gwÜXm ~mhoa Q>mH$UoAmdí`H$ AgVo. M`mnM` {H«$`o_Ü`o 
{Z_m©U Pmbobo KmVH$ Q>mH$mD$ nXmW© ~mhoa Q>mH$Ê`mÀ`m O¡{dH$ {H«$`obm CËgO©Z Ago åhUVmV. ho 
H$aÊ`mgmR>r doJdoJio àmUr {d{dY _mJmªMm Adb§~ H$aVmV . AZoH$ EH$noer` gOrd 
g^modVmbÀ`m nmÊ`m_Ü`o Amnë`m e[aamVrb Q>mH$mD$ nXmW© e[aamÀ`m n¥ð>^mJmÛmao gmÜ`m 
{dgaU {H«$`oÛmao ~mhoa Q>mH$VmV. Jw§VmJw§VrMr aMZm AgUmè`m ~hþnoer` àmÊ`m§_Ü`o hoM H$m`© 
H$aÊ`mgmR>r H$mhr {d{eï> Ad`d AgVmV.

5.5.1 _mZdm_Yrb CËgO©Z 
(Excretions in Human 
beings)

 _mZdm_Yrb CËgO©Z g§ñWo_Ü`o XmoZ 
_yÌqnS>o, XmoZ _yÌdm{hH$m, (Ureters), 
_yÌme` (Urinary bladder) Am{U 
_yÌdm{hZr (Urethra) `m§Mm g_mdoe 
hmoVmo. _yÌ{nS>m§Mr OmoS>r nmR>rÀ`m H$Ê`m§À`m 
XmoÝhr ~mOybm CXa nmoH$irV AgVo. 
_yÌqnS>m_Ü`o V`ma Pmbobo _yÌ _yÌdm{hH$m 
_m\©$V _yÌme`m_Ü`o OmVo.

 _yÌme`m_Ü`o Vo gmR>dyZ R>odbo OmVo 
Am{U Z§Va Vo _yÌdm{hZr  _m\©$V ~mhoa 
Q>mH$bo OmVo.

S>mdr aoZb àdm{hZr

S>mdo _yÌqnS>

S>mdr aoZb à{Vdm{hZr

_w»` àdm{hZr
S>mdr _yÌdm{hH$m

_yÌme` 

_yÌdm{hZr

 67

 

 

 

 

 

?
àíZ :

1. _mZdm_Yrb dhZ g§ñW|Mo KQ>H$ H$moUVo ? `m KQ>H$m§Mo H$m`© H$moUVo 
Amho?

2. gñVZ àmUr d njm§_Ü`o Am°pŠgOZg{hV d Am°pŠgOZa{hV aŠV 
EH$_oH$mnmgyZ AbJ amhÊ`mMr H$m JaO AgVo ?

3. Cƒ dJm©Vrb dZñnVr_Yrb dhZ g§ñWoMo KQ>H$ H$moUVo ? 
4.  dZñnVr_Ü`o nmUr Am{U I{ZOm§Mo dhZ H$go hmoVo ?

OrdZ à{H«$`m

_hmà{Vdm{hZr

Am.5.13 _mZdm_Yrb CËgJ© gñWm
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 _yÌ H$go V`ma hmoVo ? aŠVm_Yrb Q>mH$mD$ nXmW© JmiyZ H$mTy>Z Q>mH$Ê`mgmR>r _yÌ V`ma hmoVo, 
Ogm aº$m_Yrb CO2 \w$ß\w$go Q>mH$VmV Ë`mà_mUo _yÌqnS>o aŠVm_Yrb `w[a`m d `w[aH$  
AmåbmgmaIo Z¡Q´>moOZ`wŠV Q>mH$mD$ nXmW© H$mTy>Z Q>mH$VmV. Ë`m_wio _yÌrn§S>mVrb JmiU {H«$`m 
H$aUmam _w»`KQ>H$ åhUOo \w$â\w$gmVrb KQ>H$mà_mUo A{Ve` nmVi {^ÎmrÀ`m Ho$edm{hÝ`m§Mo 
Omio AgVo. _yÌrn§S>mVrb àË`oH$ Ho$edm{hÝ`m§Mo Omio EH$m H$nmgma»`m AmH$ma AgUmè`m EH$m 
KQ>H$mer OmoS>bobo AgVo, hm KQ>H$ EH$m Z{bHo$bm OmoS>bobm AgVmo, Or JmiU {H«$`m Pmë`mZ§Va 
Cabobo _yÌ Jmoim H$aVo (Am.5.14) àË`oH$ _yÌqnS>m_Ü`o Aem àH$maMo JmiU H$aUmao Ag§»` 
KQ>H$ EH$_|H$mZm {MH$Qy>Z AgVmV. Ë`m§Zm Zo\«$m°Ýg Ago åhUVmV. OgOgo _yÌ Z{bHo$_YyZ nwT>o 
OmV AgVo Ë`mdoir àma§^rÀ`m JmiU {H«$`oVrb ½bwH$moO, A{_Zmo Amåb, jma Am{U _moR>çm 
à_mUmV nmUr `mgma»`m {ZdS>H$ nXmWm©Mo nwZaemofU Z{bHo$Mm gwadmVrMm ^mJ H$aVmo. 
nwZaemofrV nmÊ`mMo à_mU ho e[aam_Ü`o Agboë`m OmñVrÀ`m nmÊ`mMo à_mU Am{U Ë`m_Ü`o 
{daKiboë`m Q>mH$mD$ nXmWmªÀ`m à_mUmda Adb§~yZ AgVo. _yÌqnS>m_Ü`o V`ma Pmbobo _yÌ 
eodQ>r _yÌdm{hH$m ZmdmÀ`m Z{bHo$_Ü`o {eaVo. _yÌqnS> Am{U _yÌme`mbm OmoS>Ê`mMo H$m`© 
_yÌdm{hH$m H$aVo. _yÌ _yÌme`m_Ü`o gmR>{dbo OmVo Am{U Ooìhm àgaU nmdboë`m _yÌme`m_wio _yÌ 
~mhoa Q>mH$Ê`mMr JaO ^mgVo Voìhm _yÌdm{hZrdmQ>o ~mhoa Q>mH$bo OmVo. _yÌme` ñZm`yZo ~Zbobo 
Agë`m_wio Ë`mÀ`mda MoVZ g§ñWoMo {Z`§ÌU AgVo. ̀ mMr AmnU nydu MMm© Ho$br Amho. Ë`m_wio 
AmnU _yÌ {dgO©ZmMr JaO Agbr Var Ë`mÀ`mda {Z`§ÌU R>ody eH$Vmo.

~mo_moZMm H$mof
½bmo_oébg

Zo\«$m°ZMm Z{bH$ménr ^mJ

g§J«mhH$ Z{bH$m

[aZb àdm{hZrMr
emIm

[aZb àdm{hZr

[aZb à{Vdm{hZrMr emIm

Am.5.14 Zo\«$m°ZMr aMZm
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5.5.2  dZñnVr_Yrb CËgO©Z (Excretion in plants)
 dZñnVt_Ü`o àmÊ`m§nojm EH$ doJir CËgO©ZmMr nÜXV AmT>iVo. àH$meg§ûcofUmÀ`m doir 
CËnÞ Pmbobm Am°ŠgrOZ gwÜXm dZñnVtgmR>r EH$ Q>mH$mD$ nXmW© Amho! dZñnVtMm Am°ŠgrOZ d 
H$m~©Z S>m` Am°ŠgmB©S>er H$gm g§~§Y Amho `m ~m~VrV AmnU Aä`mg Ho$bm Amho. 
~mînmoËgO©ZmÛmao dZñnVr OmñVrMo nmUr ~mhoa Q>mH$VmV. d BVa Q>mH$mD$ nXmWm©gmR>r dZñnVr 
Ë`m§À`mVrb _¥V noetMm Cn`moJ H$aVmV Am{U Ë`mgmR>r dZñnVr Amnbr nmZo gwÜXm JmiVmV. 
H$mhr dZñnVt_Ü`o Q>mH$mD$ nXmW© [aŠVrHo$_Ü`o gmR>dyZ R>odVmV. JiyZ nS>Umè`m nmZm§_Ü`ogwÜXm 
Q>mH$mD$ nXmW© gmR>dyZ R>odbobo AgVmV. OwÝ`m Pmboë`m àH$mð>m_Ü`o ami (resins) Am{U 
qS>H$mÀ`m énmVgwÜXm Q>mH$mD$ nXmW© gmR>dyZ R>odbo OmVmV. Amnë`m g^modVmbr Agboë`m _mVrV 

H¥$Ìr_ _yÌqnS> (Hemodialysis)

 Ord§V amhÊ`mgmR>r _yÌqnS> hm _hËdmMm Ad`d Amho. _mÌ g§gJ©~mYm (infection) 
XþImnV qH$dm _yÌqnS>mH$S>o dmhUmam _`m©{XV à_mUmVrb aŠV àdmh `m_wio _yÌqnS>mMr 
H$m`©j_Vm H$_r hmoVo.Ë`m_wio e[aam_Ü`o {dfmar 
nXmW© gmR>V OmVmV d _¥Ë`y hmoVmo. AemàH$mao 
Ooìhm _yÌqnS> AH$m`©j_ hmoVo Voìhm H¥$Ìr_ 
_yÌqnS>mMm Cn`moJ H$aVmV S>m`{bgrgÛmao 
aŠVmVrb ZÌ`wŠV Q>mH$mD$ nXmW© ~mhoa Q>mH$Ê`mMo 
gmYZ åhUOo H¥${Ì_ _yÌqnS> hmo`.
 H¥${Ì_ _yÌqnS> åhUOo EH$m Q>mH$s_Ü`o 
Ag§»` Z{bH$m AgVmV. `m Z{bH$m§^modVr 
AY©nm`©nQ>bmMo (AY©nmaXe©H$ nQ>bmMo) 
AmdaU AgVo. `m Z{bH$m S>m`{bqgJ ÐmdUmV 
(dialysing fluid) ~wS>{dboë`m AgVmV. `m 
ÐmdUmMm Vf©U Xm~  (osmotic pressure) 
aŠVmÀ`m Xm~m BVH$m AgVmo. _mÌ Vo ÐmdU ZÌ`wŠV Q>mH$mD$ nXmW©a{hV AgVo. é½UmMo aŠV ̀ m 
gd© Z{bH$m§_YyZ nwT>o OmVo. Á`mdoir aŠV `m Z{bH$m§_YyZ OmV AgVo Voìhm {dgaU nÜXVrZo 
aŠVm_Yrb Q>mH$mD$ nXmW© S>m`{bqgJ ÐmdUmV OmVmV. Am{U ewÜX Pmbobo aŠV nwÝhm é½UmÀ`m 
e[aamV T>H$bbo (n§n) OmVo. ho gd© _yÌqnS>mÀ`m H$m`m©gmaIo KS>V AgVo, _mÌ EH$ \$aH$ Amho Vmo 
åhUOo BWo nwZaemofU KS>V Zmhr. gd©gmYmaUnUo {ZamoJr _mUgm_Ü`o _yÌqnS>mÛmao XaamoO 180 
{bQ>a aŠV Jmibo OmVo. _mÌ XaamoO EH$ qH$dm XmoZ {bQ>a Q>mH$mD$ Ðd _yÌ énmZo ~mhoa Q>mH$bo 
OmVmo H$maU ~m{H$À`m Jmiboë`m ÐmdmMo _yÌqnS>mVrb Z{bH$m§Ûmao nwZaemofU hmoVo.

àdm{hZrH$Sy>Z 
n§nmH$S>o OmUmam _mJ©

{ZdS>H$ n`©nQ>bmZo
~Zboë`m Zù`m§Mm g§M

S>m`bogrgMo
ÐmdUCnH$aUmnmgyZ

à{Vdm{hZrH$S>o
OmUmam _mJ©

S>m`bogrgMo
ewÜX ÐmdU

dmnéZ AewÜX Pmbobo 
ÐmdU (`y[a`m d 

OmñVrMo jma AgUmao)
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`mda {dMma H$am:

Oa EImÚm ì`º$sMo Ad`d AmH$m`©j_ AgVrb Va Ë`m ì`º$sVrb Ad`d XmZ H$aUo hr CXma 

nUmMr {H«$`m Amho. XmZH$Vm© Vmo/Vr Am{U Ë`mÀ`m Hw$Qw>§~mÀ`m gh_VrZo Ad`d XmZ Ho$bo OmVo. 

Ad`d qH$dm CVr XmZH$Vm© qbJ qH$dm d`mMm {dMma Z H$aVm Ho$bm OmD$> eH$Vmo. EImÚm 

ì`º$sMm Ord Ad`d àË`mamonZm Ûmao dmM{dbm OmD$> eH$Vmo Oa àmáH$Ë`m©Mo Ad`dmbm AmOma 

qH$dm OI_ `m_wio hmZr Pmbobr Agob Va àË`mamonZmMr JaO bmJVo. Ad`d àË`mamonZm_Ü`o 

eó{H«$`oÛmao XmZH$Ë`m©Mo Ad`d H$mTy>Z àmáH$Ë`mÀ`m earam_Ü`o ê$nm§VarV Ho$bo OmVmV. 

gm_mÝ`nUo àË`mamonUm_Ü`o S>mio, _yÌqnS>, öX`, ̀ H¥$V, ñdmXqnS>, \$wß\$wgo, AmVS>o Am{U AmñWr 

_‚mm ̀ m§Mo à{VamonU Hoo$bo OmVo Ooìhm EImXr ì`º$s _aU nmdVo {H$dm d`mZr Vr _mZ{gH$XîQ>çm _¥V 

KmofrV H$ë`mZVa Ad`d qH$dm CVtMo XmZ Ho$bo OmD$> eH$Vo na§Vw H$m§hr Ad`d Ogo H$s _wÌqnS>, 

`H¥$VmMo ̂ mJ, \$wß\$wg B Am{U D$Vr ho XmZH$Vm© Ord§V AgVmZm gwÜXm H$é eH$VmV.

 

 

 ?
àíZ

1. Zo\«$m°ZMr aMZm Am{U H$m`© ñnï> H$am.
2. Q>mH$mD$ nXmW© ~mhoa Q>mH$Ê`mgmR>r dZñnVr H$moUË`m nÜXVtMm Adb§~ H$aVmV ?
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Vwåhr H$m` {eH$bm ?

n doJdoJù`m àH$maÀ`m hmbMmbr ho Ord§VnUmMo bjU Amho.

n nmofU, ídgZ, e[aamÀ`m AmV_Ü`o hmoUmao nXmWm©Mo dhZ Am{U Q>mH$mD$ nXmWmªMo 
CËgO©Z ̀ m gd© {H«$`m§Mr OrdZ gwairV MmbÊ`mgmR>r Amdí`H$Vm AgVo.

n  n`m©daUm_YyZ gmYo Ag|{Ð` nXmW© KoD$Z d gw`m©gmaIr ~mø D$Om© dmnéZ g§`wŠV 
d Cƒ D$O}Mo g|{Ð` nXmW© ñd`§nmofUmV V`ma hmoVmV.

n nanmofr nmofUm_Ü`o BVa gOrdm§Zr V`ma Ho$bobo g§`wŠV nXmW© KoVbo OmVmV. 

n  _mZdm_Ü`o nMZ _mJm©_YyZ OmUmè`m AÞmMo doJdoJù`m Q>ßß`mÛmao {dKQ>Z hmoV 
OmVo Am{U nMZ Pmboë`m AÞmMo emofU bhmZ AmVS>çmV hmoVo. ho nMZ Pmbobo 
AÞ Z§Va e[aamÀ`m àË`oH$ noerbm nwa{dbo OmVo.

n  ídgZ{H«$`oÀ`m  doir ½bwH$moO gma»`m g§`wŠV nXmWm©Mo {dKQ>Z hmoD$Z Or D$Om© 
V`ma hmoVo Vr ATP À`m énmV gmR>{dbr OmVo ATP Mm Cn`moJ noerVrb BVa 
{H«$`m§Zm D$Om© nwa{dÊ`mgmR>r hmoVmo.

n  ídgZ ho {dZmAm°pŠgídgZ qH$dm Am°pŠgídgZ Agy eH$Vo. Am°pŠgídgZ 
gOrdm§Zm OmñV D$Om© CnbãY H$éZ XoVo.

n  _mZdm_Ü`o Am°pŠgOZ, H$m~©ZS>m`-Am°ŠgmB©S>, AÞ Am{U CËgO©H$ nXmW© ̀ m§Mo 
dhZ H$aÊ`mMo H$m_ aŠVm{^gaU g§ñWoMo Amho. öX`, aŠV Am{U aŠVd{hÝ`m§Mm 
g_mdoe aŠVm{^gaU g§ñWo_Ü`o hmoVmo.

n  CÀM ñVar` dZñnVt_Ü`o nmUr, I{ZOo, AÞ Am{U BVa nXmWmªMo dhZ àH$mð> d 
n[aH$mð> ̀ wŠV dm{hZrd¥§X H$aVo.

n _mZdm_Ü`o _yÌqnS>mVrb Zo\«$m°Ýg {daKiUmao ZÌ`wŠV nXmW© Q>mH$mD$ nXmW© åhUyZ 
~mhoa Q>mH$VmV.

n Q>mH$mD$ nXmW© ~mhoa Q>mH$Ê`mgmR>r dZñnVr doJdoJù`m _mJmªMm Adb§~ H$aVmV. 
CXm. Q>mH$mD$ nXmW© [aŠVrHo$V gmR>dyZ R>odUo, qH$dm qS>H$ d amioÀ`m ñdénmV 
gmR>{dUo qH$dm JiyZ nS>Umè`m nmZm§_YyZ ~mhoa Q>mHy$Z XoUo qH$dm g^modVmbÀ`m 
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Aä`mg

1. _mZdmVrb _yÌqnS> Imbrb g§ñWoMm Ad`d Amho. 
 1) nmofU
 2) ídgZ
 3) CËgO©Z 
 4) dhZ
2. dZñnVr_Yrb àH$mð> Imbrb Jmoï>rgmR>r O~m~Xma AgVo. 
 1) nmÊ`mMo dhZ
 2) AÞmMo dhZ
 3) A{_Zmo AmåbmMo dhZ
 4) Am°pŠgOZMo dhZ
3.  ñd`§nmofr nmofUm_Ü`o Imbrb KQ>H$mMr Amdí`H$Vm AgVo.
 1) H$m~©ZS>m` Am°ŠgmB©S> Am{U nmUr
 2) h[aVÐì`
 3) gw`©àH$me
 4) darbgd©
4. nm`éìhoQ>Mo H$m~©Z S>m` Am°ŠgmB©S>, nmUr Am{U D$Om© ̀ m_Ü`o {dKQ>Z Imbrb KQ>H$m_Ü`o 

KS>Vo.
 1) noerÐd
 2) H$bH$Uy
 3) h[aVH$U
 4) noerH|$Ð
5.  Amnë`m e[aam_Ü`o pñZ½Y nXmWm©Mo H$go nMZ hmoVo ? hr {H«$`m Hw$R>o KS>Vo ?
6. bmioMo AÞ nMZm_Ü`o H$m`© H$moUVo AgVo ?
7. ñd`§nmofr nmofUmbm H$moUË`m Jmoï>tMr Amdí`H$Vm AgVo ? Am{U ̀ m nmofUmnmgyZ H$moUVo 

nXmW© {Z_m©U hmoVmV ?
8. Am°pŠgídgZ d {dZmAm°pŠgídgZmVrb \$aH$ gm§Jm, {dZm Am°ŠgrídgZ H$aUmè`m 

gOrdm§Mr CXmhaUo gm§Jm.
9. _moR>çm à_mUmV dm`y§Mr XodmUKodmU hmoÊ`mgmR>r dm`yH$mofm§Mr H$er aMZm AgVo ?
10.  Amnë`m e[aamV {h_mo½bmo~rZMr H$_VaVm Pmë`mg H$moUVo n[aUm_ hmoVmV ?
11. _mZdm_Yrb Xþhoar A{^gaUmMo dU©Z H$am. Vo H$m Amdí`H$ Amho Vo gm§Jm .
12. àH$mð> d n[aH$mð>m_Yrb nXmWmªÀ`m dhZmVrb \$aH$ gm§Jm.
13. \w$ß\w$gmVrb dm`wH$mof Am{U _yÌqnS>mVrb Zo\«$mÝg ̀ m§Mo H$m`© Am{U aMZoVrb \$aH$ {bhm.
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¤AiÀÄAvÀæt ªÀÄvÀÄÛ ¸ÀºÀ¨sÁVvÀé 

 _mJrb àH$aUmV AmnU gOrdm§À`m e[aamVrb ì`dñWmnZmV ̂ mJ KoUmè`m OrdZ {H«$`m§Mm 
Aä`mg Ho$bm Amho. VoWo AmnU Aer H$ënZm Ho$br hmoVr H$s H$mhrVar hmbVmZm {Xgbo H$s Vo 
gOrd Amho. _mÌ dZñnVr _Ü`o H$mhr hmbMmbr Ë`m§À`mV hmoUmè`m dmT>r_wio {XgyZ `oVmV. 
dZñnVrMo ~rO A§Hw$aVo, dmT>Vo, d H$mhr {Xdgm§Zr ~rOXbo _mVrbm T>H$byZ O{_Zr  ~mhoa ̀ oVmV 
Oa `m§Mr dmT> Wm§~br AgVr Va `m hmbMmbr AmnUmbm {Xgë`m ZgË`m. _mÌ àmUr Am{U 
dZñnVtÀ`m H$mhr hmbMmbtMm dmT>rer g§~§Y ZgVmo. CXm. EH$ niUmao _m§Oa, nmiÊ`mda 
IoiUmar _wbo d ad§W H$aUmè`m åher BË`mXr gd© hmbMmbr Ë`m§À`mV hmoUmè`m dmT>r_wio hmoV 
ZgVmV.
 Aem S>moù`m§Zr {XgUmè`m hmbMmbtMm g§~§Y AmnU Ord§V AgÊ`mer H$m OmoS>Vmo ? ̀ mMo 
EH$ CÎma Ago Amho H$s, gOrdmÀ`m ^modVmbÀ`m n[agam_Ü`o ~Xb Pmbm H$s Ë`mbm à{V{H«$`m 
åhUyZ gOrd hmbMmb H$aVmV Agm AmnU {dMma H$aVmo. C§{Xa {Xgë`m_wio H$Xm{MV² _m§Oa niV 
Agob. qH$dm H$Xm{MV² Ago Agob H$s hmbMmb åhUOo n[agamV KS>boë`m ~Xbm§Zm Amnë`m 
\$m`ÚmgmR>r dmnaÊ`mgmR>r Ho$bobm à`ËZ Agob Agm AmnU {dMma H$aVmo. bhmZ _wbo 
Pmonmù`mda ~gyZ PmoHo$ KoD$Z AmZ§X {_i{dVmV d _Om bwQ>VmV, H${R>U AÞ nXmWmªMo ~marH$ H$U 
hmoD$Z Ë`m§Mo Mm§Jbo nMZ ìhmdo åhUyZ åher ad§W H$aVmV, dZñnVr gw`©àH$mem_Ü`o dmT>VmV. 
Ooìhm àIa àH$me Amnë`m S>moù`m§da H|${ÐV hmoVmo qH$dm AmnU EImÚm Ja_ dñVwbm ñne© H$aVmo 
Ë`mdoir Amnë`mbm ~Xb OmUdVmo Am{U AmnU Ë`m ~Xbmbm àË`wÎma åhUyZ ñdV:bm 
dmM{dÊ`mgmR>r hmbMmb H$aVmo.
 Oa AmnU `m {df`r A{YH$ {dMma Ho$bm Va, Amnë`mbm ñnï>nUo bjmV `oB©b H$s 
n[agambm à{V{H«$`m åhUyZ Ho$boë`m `m gd© hmbMmbr H$miOrnyd©H$ {Z`§{ÌV Ho$boë`m AgVmV. 
n`m©daUmVrb àË`oH$ àH$maMm ~Xb gOrdm§Zm `mo½` à{V{H«$`mË_H$ hmbMmb H$aÊ`mg àd¥V 
H$aVmo. Ooìhm AmnU dJm©_Ü`o ~gbobmo AgVmo Voìhm Amnë`m [_Ìmer ~mobVm§Zm _moR>çm AmdmOmV 
Z ~mobVm Hw$O~wOV ~mobVmo `m déZ ñnï> hmoVo H$s, AmnU H$amd`mMr hmbMmb hr Ë`m àÚwŠV 
H$aUmè`m KQ>Zoda Adb§~yZ AgVo. åhUyZ n`m©daUm_Yrb {d{dY KQ>Zm AmoiIyZ Ë`mZwgma Ë`m§Zm 
AMwH$ à{VgmX XoÊ`mMo H$m_ {Z`§{ÌV hmbMmbtZr Ho$bm nm{hOo. Xþgè`m eãXmV gm§Jm`Mo Va 
gOrdm§Zr {Z`§ÌU Am{U g_Ýd` gmYUmè`m g§ñWmMm Cn`moJ H$éZ KoVbm nm{hOo. ~hþnoer` 

àH$aU 6

{Z`§ÌU Am{U g_Ýd`
(Control and Coordination)
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6.1 àmUr - MoVZ g§ñWm  (Animals - Ner vous System)

 B`Îmm IX _Ü`o AmnU {eH$bmo AmhmoV H$s, àmÊ`m§_Ü`o {Z`§ÌU d g_Ýd` ̀ m gmaIo H$m`o© 
MoVZ D$Vr Am{U ñZm`y D$Vr H$aVmV.
 EImÚm Ja_ nXmWm©bm AMmZH$ ñne© hmoUo hr VmVS>rMr d Amnë`mgmR>r J§^ra n[apñWVr 
AgVo. Ë`m_wio AmnU {dMmanyd©H$ Aem n[apñWVrbm Vm|S> {Xbo nm{hOo. 
AmnU Ja_ dñVybm hmV bmdbm ho AmnUmbm H$go H$iVo ? Amnë`m g^modVmbÀ`m n[agam 
~ÔbÀ`m _m{hVrMm emoY Amnë`m e[aamVrb MoVZnoerÀ`m d¡{eîQ>çnyU© Q>moH$m§H$Sy>Z (Tips) hmoVo. 
ZmH$, Am§VaH$U©, Or^ BË`mXr kmZ|{Ð`m_Ü`o hr J«mhHo$ AmT>iVmV, Ë`m_wio éMrÀ`m J«mhH$m§Ûmao 
(gustalory receptors) MdrMo kmZ hmoVo Am{U K«mU|{Ð`mÀ`m J«mhH$mÛmao (Olfactory 

receiptors) dmgmMo kmZ hmoVo.
 (AmH¥$Vr 6.1(a)) àVmZm§À`m Q>moH$mnmer O_m Pmbobr _m{hVr amgm`{ZH$ {H«$`obm CÎmoOrV 
H$aVo {OÀ`m_wio {dÚwV CÔrnZo (electrical impulse) V`ma hmoVmV. hr CÔrnZo àVmZm_YyZ 
noer_Ü`o {eaVmV d Z§Va AjV§VyÛmao Q>moH$mn`ªV nmohmoMVmV. AjV§Vw§À`m Q>moH$mH$S>o Amë`mda {dÚwV 
CÔrnZm§À`m àoaUoZo H$mhr agm`Zo gmoS>br OmVmV. hr agm`Zo XmoZ MoVZ noerVrb nmoH$ir (J°n) qH$dm 
{gZ°ßg (Synapse) Amobm§S>VmV Am{U bJVÀ`m Xþgè`m MoVZ noerÀ`m àVmZm_Ü`o nwÝhm {dÚwV 
CÔrnZo {Z_m©U H$aVmV. ho EH$ MoVZ CÔrnZm§Mo (Nerve impulses) e[aamV hmoUmao gd©gmYmaU 
dhZ Amho. Aem nÜXVrMr CÔrnZo eodQ>r MoVZ noetH$Sy>Z BVa noerH$S>o CXm. ñZm`y noer qH$dm J«§Wr 

{dkmZ

noerH|$Ð

àVmZ

noer

AjV§VyMo
eodQ>Mo Q>moH$

AjV§Vy

MoVZ noer

MoVm V§Vy d ñZm`y O§ŠeZ
AjV§Vy

ñZm`yV§Vy

Ho$edm{hZr

H$bH$Uy
Am. 6.1  a) MoVZ noerMr aMZm    b) MoVm V§Vy d ñZm`y O§ŠeZ
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 AemàH$mao MoVZ D$Vr åhUOo MoVZnoetMo EH$ gwg§K{Q>V Omio Amho, Ago åhQ>bo Va AmíM`© 
dmQy> Z`o; Am{U ho Omio e[aamÀ`m EH$m ^mJmnmgyZ Xþgè`m ^mJmn`ªV {dÚwV CÔrnZmÀ`m énmV 
g§Xoe dmhÿZ ZoVo.

 Am. 6.1 (a) Mo {ZarjU H$am. d MoVZnoerVrb Ago ^mJ AmoiIm H$s (i) H$moUË`m 
^mJm_Ü`o _m{hVr {_i{dbr OmVo (ii) H$moUË`m ^mJm_YyZ hr _m{hVr {dÚwV CÔrnZm§À`m énmV 
dmhVo (iii) H$moUË`m {R>H$mUr hr CÔrnZo amgm`{ZH$ g§Xoem_Ü`o énm§V[aV hmoD$Z nwT>o nmR>[dbr 
OmVmV.

H¥$Vr 6.1
n   Vw_À`m Vm|S>m_Ü`o WmoS>r gmIa Q>mH$m. {VMr Md H$er Amho ?
n   A§JR>m d VO©Zr `m§À`m {M_Q>rV Vw_Mo ZmH$ ~§X H$am Am{U nwÝhm gmIa Vm|S>m_Ü`o Q>mH$m. 

AmVm  ̀ m Mdr_Ü`o H$mhr \$aH$ nS>bm Amho H$m ?
n  Xþnmar OodU H$aV AgVm§Zm AemM àH$mao ZmH$ ~§X H$am. AmVm Vwåhr ImV Agboë`m 

nXmWmªÀ`m Mdr~Ôb H$m` gm§Jy eH$Vm ?

 ZmH$ ~§X Ho$ë`m_wio AÞ Am{U gmIaoÀ`m Mdr_Ü`o Vwåhmbm H$mhr \$aH$ AmT>ibm H$m ? 
Oa \$aH$ AmT>ibm Agob Va Ë`mMo H$maU H$m` ? AemàH$maÀ`m \$aH$mMr ñnï>rH$aUo XoUmar 
_m{hVr dmMm Am{U MMm© H$am. Ooìhm Vwåhmbm gXu Pmbobr AgVo Voìhm Aem àH$maMo AZw^d 
Vwåhmbm Ambo AmhoV H$m ?

6.1.1 à{V{jßV {H«$`o_Ü`o H$m` KS>Vo ? (What happens in Reflex Actions)

 n`m©daUmÀ`m g§X^m©V AMmZH$ KSy>Z Amboë`m {H«$`obm AmnU à{V{já {H«$`m (Reflex 

action) Ago åhUVmo. aËñ`mdéZ MmbV OmV AgVm§Zm g_moéZ `oUmè`m ~gbm nmhÿZ AMmZH$ 
CS>r _méZ ~mOybm hmoUo qH$dm Á`moVrbm bmJbobm hmV AMmZH$ _mJo KoUo qH$dm Iyn ̂ yH$ bmJbobr 
AgVm§Zm VmoS>m§bm nmUr gwQ>Uo, ̀ m gd© CXmhaUm§Mm Z¸$s AW© H$m`? ̀ m gd© CXmhaUm_Ü`o AmnU 
{dMma Z H$aVmM EImXr {H«$`m H$aVmo qH$dm Vgo H$aVm§Zm AmnU Amnë`m {H«$`m§da {Z`§ÌU R>odmdo 
Ago Amnë`mbm dmQ>V ZgVo. Var gwÜXm ̀ m n[apñWVr_Ü`o Ago {XgVo H$s, AmnU g^modVmbÀ`m 
dmVmdaUmVrb ~Xbm§Zm à{V{H«$`m åhUyZ H$mhr hmbMmbr AWdm {H«$`m H$aVmo. _J Aem 
n[apñWVr_Ü`o {Z`§ÌU d g_Ýd` H$gm gmYbm OmVmo ?
 AmnU `mda AmUIr {dMma H$é. darbn¡H$s EH$m CXmhaUmMm AmnU {dMma H$é `m. 
Á`moVrbm ñne© hmoUo hr KQ>Zm Ho$di Amnë`mgmR>rM Zmhr Va H$moUË`mhr àmÊ`mgmR>r VmVS>rMr 
Am{U YmoH$mXm`H$ Amho ! ̀ mgmR>r Amnbr à{V{H«$`m H$moUVr Agob ? ~mømËH$mar nmhVm EH$ _mJ© 
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Agm {XgVmo H$s AmnU gOJnUo doXZo~XX²>b {dMma H$éZ Amnë`mbm ^mOÊ`mMr eŠ`Vm Amho 
Ago dmQ>Uo Am{U åhUyZ AmnU Amnbm hmV ~mOybm KoVmo. AmVm Aem àg§Jm_Ü`o EH$ _hËdmMm 
àíZ Agm Amho H$s hm gJim {dMma H$aÊ`mgmR>r {H$Vr doi bmJob ? AmnU H$em àH$mao {dMma 
H$aVmo Ë`mda ̀ m àíZmMo CÎma Adb§~yZ AgVo. Oa AmnU AmYr Aä`mg Ho$ë`mà_mUo Vr CÔrnZo 
Ë`m R>am{dH$ _mJm©Zo nwT>o Omdr bmJUma Am{U {dMma à{H«$`o_Ü`o Aem àH$maÀ`m CÔrnZm§À`m CËnÞ 
hmoÊ`mMm g_mdoe AgVmoM. {dMma H$aUo hr EH$ Jw§VmJw§VrMr à{H«$`m Agë`m_wio `m à{H«$`o_Ü`o 
AZoH$ MoVZ noer_Yrb {d{dY CÔrnZmVrb nañna {H«$`oMm g_mdoe hmoVmo.
 Ë`m_wio {dMma H$aUmè`m D$Vt_Ü`o Jw§VmJw§VrMr aMZm AgUmè`m MoVZ noetMo EH$ XmQ> Omio 
AgVo. ho Omio Amnë`m H$dQ>rÀ`m g_moaÀ`m ̂ mJm_Ü`o AgVo. gd© e[aam_Yrb g§Ho$V (signals) 
`m {R>H$mUr `oVmV. Ë`m g§Ho$Vm§Zm à{VgmX XoÊ`mnydu Ë`m§Mm {dMma Ho$bm OmVmo. AWm©VM g§Ho$V 
pñdH$maUmam H$dQ>r_Yrb _|XÿMm ^mJ hm e[aamVrb gd© ^mJmH$Sy>Z g§Ho$V AmUUmè`m MoVÝ`m§er 
OmoS>bobm Agbm nm{hOo. `m g§XoemMm {dMma H$éZ Z§Va Ë`m g§Xoembm à{V{H«$`m {Xbr OmVo. 
Ë`mMà_mUo Oa `m ^mJmH$Sy>Z ñZm`y§Zm hmbMmbr g§~§Yr H$mhr gyMZm Úm`À`m AgVrb Va Ë`m 
gyMZm e[aamÀ`m {d{dY ^mJmH$S>o dmhÿZ ZoÊ`mMo H$m_ MoVÝ`m§Zr Ho$bo nm{hOo. Ooìhm Amnbm hmV 
Ja_ nXmWm©bm bmJVmo Voìhm Oa Aem gd© {H«$`m KSy>Z Z§Va hmVmbm gyMZm {_iV Agob Va Vmon`ªV 
Amnbm hmV OiyZ OmB©b.
 Ë`m_wio e[aamVrb Aem H$moUË`m Img aMZo_wio darb g_ñ`m gmoS>{dbr OmVo ? Aemdoir 
Ja_ dñVwH$Sy>Z Amboë`m g§Ho$Vmda {dMma H$éZ Z§Va Ë`mZw§gma gyMZm hmVmH$S>o nmR>{dÊ`mnojm Oa 
CîUVm AmoiIUmè`m d g§Ho$V AmUUmè`m MoVÝ`m Am{U ñZm`y§Zm gyMZm XoUmè`m MoVÝ`mM Oa 
EH$_oH$m§Zm OmoS>ë`m Joë`m Va Amboë`m g§Ho$VmMm AW© bmdyZ {dMma H$aUo Am{U Ë`mZwgma gyMZm 
nmR>{dUo hr doiImD$ {H«$`m A{Ve` ObX hmoVo. AemàH$maÀ`m OmoS>Urbm à{V{já Mmn 
(Reflexare) åhUVmV(Am.6.2). AemàH$mao g§Ho$V AmV AmUÊ`mÀ`m d à{VgmX ~mhoa 
ZoÊ`mÀ`m MoVÝ`m§Mo à{V{já Mmn Hw$R>o AmT>iVmV ? AWm©VM Aem {R>H$mUr {OWo ̀ m XmoÝhr MoVÝ`m 
n{hë`m§Xm EH$Ì `oVmV, {VWo hm Mmn AmT>iVmo. e[aamVrb gd© ^mJmH$Sy>Z {ZKUmè`m MoVÝ`m 
_|XÿH$S>o OmUmè`m _‚mma‚my _Yrb EH$mM JÇ>`mV EH$Ì `oVmV. Ë`m_wio à{V{jßV {H«$`m Oar 
_‚mma‚my_Ü`o KS>V Agbr Var Ë`mMr gd© _m{hVr _|XÿH$S>o nmohmoMV AgVo.
 _|Xÿ_Yrb {dMma H$aÊ`mMr {H«$`m nwaoer ObX Zgë`m_wio àmÊ`m§_Ü`o à{V{já Mmn CËH«$m§V 
Pmbo AmhoV, _mÌ H$mhr àmÊ`m§_Ü`o {dMma H$aÊ`mgmR>r Amdí`H$ AgUmè`m MoVZ noetMo 
Jw§VmJw§VrMo Omio A{O~mVM ZgVo qH$dm H$mhr àmÊ`m§_Ü`o Agbo Var Vo AJXr WmoS>çm à_mUmV 
ApñVËdmV AgVo. AWm©VM {dMma H$aÊ`mÀ`m {H«$`oMm gh^mJ ZgVm§ZmgwÜXm Vo H$m`© H$aÊ`mgmR>r 
à{V{jßV MmnmMr EH$ CÎm_ H$m`©j_ _mJ© åhUyZ CËH«$m§Vr Pmbr Amho. Oar gOrdm§_Ü`o 
MoVZnoetMo Jw§VmJw§VrMo Omio H$m`©aV Agbo Var gwÜXm gOrdm§_Ü`o ObX à{H«$`ogmR>r à{V{já Mmn 
n[aUm_H$maH$[aË`m H$m`© H$aV AgVmo.
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Am. 6.2 à{V{já Mmn 
Vw_À`m S>moù`mda AMmZH$ àIa àH$me nS>ë`mZ§Va KS>Umè`m H«$_e: KQ>Zm Vwåhr gm§Jy eH$mb 
H$m` ?

6.1.2 _mZdr _|Xÿ  (Human Brain)

_‚mma‚myMo \$º$ à{V{já {H«$`m EdT>oM H$m`© AgVo H$m? AWm©VM Zmhr H$maU AmnU gJio {dMma 
H$aUmao gOrd AmhmoV. {dMma H$aÊ`mg Amdí`H$ AgUmar _m{hVr nwa{dÊ`mMo H$m_ H$aUmè`m 
MoVÝ`m§nmgyZ _‚mma‚my ~Zbobm AgVmo. {dMma à{H«$`o_Ü`o OmñV {H$MH$Q> ̀ §ÌUm Am{U MoVÝ`m§À`m 
Jw§VmJw§VrÀ`m aMZoMm g_mdoe hmoVmo. ho gd© _|Xÿ_Ü`o EH$dQ>bobo AgyZ _|Xÿ hm e[aamÀ`m g_Ýd`mMm 
_w»` H|$Ðq~Xÿ Amho. _|Xÿ d _‚mma‚mynmgyZ _Ü`dVu MoVZ g§ñWm ~ZVo. Ë`m§À`m e[aamÀ`m gd© 
^mJmnmgyZ Or _m{hVr {_iVo {VMo Vo g§H$bZ H$aVmV.
 AmnU Amnë`m doJdoJù`m {H«$`m§Mm {dMma H$aVmo, {b{hUo, ~mobUo, IyMu hb{dUo, EImXm 
H$m`©H«$_ g§në`mZ§Va Q>mù`m dmO{dUo ̀ m gmaIr CXmhaUo åhUOo ̀ m Eo{ÀN>H$ {H«$`m AmhoV. Am{U 
`m {H«$`m Ho$ë`mZ§Va nwT>o H$m` H$am`Mo ho R>a{dbobo AgVo.Ë`m_wio _|Xÿbm Ë`mZwgma ñZm`w§Zm g§Xoe 
nmR>dmdm bmJVmo. hm EH$ Xþgam _mJ© AgyZ Á`mÀ`m_Ü`o MoVZg§ñWm ñZm`w§er g§nH©$ gmYVo. 
_Ü`odVu MoVZ g§ñWm (CNS) Am{U e[aamVrb BVa ̂ mJ ̀ m§Zm g§nH$m©V AmUÊ`mMo H$m_ n[aKr` 
MoVZ g§ñWm (PNS) H$aVo. `m n[aKr` MoVZ g§ñWo_Ü`o _|XÿnmgyZ {ZKUmè`m H$amoQ>r` MoVÝ`m 
(Cranial nerves) Am{U _‚mma‚mynmgyZ {ZKUmè`m H$eoé MoVÝ`m§Mm (Spinal nerves) g_mdoe 
hmoVmo. AemàH$mao _|Xÿ {dMma H$aVmo d Ë`mZwgma à{V{H«$`m ì`ŠV H$aVmo. Vw_À`m bjmV Ambo 
AgobM H$s _|XÿÀ`m {d{dY ̂ mJm§_wio ~mhoa nS>Umè`m d AmV_Ü`o ̀ oUmè`m g§Ho$Vm§Mo g§H$bZ Ho$bo 
OmVo. ho gd© _|XÿÀ`m Jw§VmJw§VrÀ`m aMZo_wio eŠ` hmoVo. _|XÿMo VrZ _hËdmMo ̂ mJ AmhoV, Vo åhUOo 
à_ñVw (Fore brain) _Ü`_ñVw (Mid brain) Am{U nam_ñVw (Hind Brain)

_‚mma‚my
(CNS) _|XÿH$S>o g§Xoe

g§~YH$ MoVZ noer

g§MmbH$
MoVZ noer

n[aUm_H$mar 
=hmVm_Yrb ñZm`y

J«mhHo$ = ËdMo_Yrb
CîUVm / doXZm J«mhHo$

g§doXr MoVZ noer

{Z`§ÌU Am{U g_Ýd`
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 _|Xÿ_Yrb {dMma H$aÊ`mMr à{H«$`m H$aUmam ^mJ åhUOo à_ñVw Amho. e[aamÀ`m {d{dY 
J«mhH$mH$Sy>Z {ZKmboë`m g§doXZm _|XÿÀ`m {d{eï> ̂ mJmH$S>o AmUë`m OmVmV; ldU, Ñï>r Am{U dmg 
BË`mXr {d{dY H|$Ðo à_ñVw_Ü`o AgVmV. à_ñVwH$m_Ü`o H$mhr {d{eï> Aer H|$Ðo AgVmV H$s {OWo 
g§doXZmj_ _m{hVr, BVa J«mhH$mH$Sy>Z Ambobr _m{hVr Am{U _|XÿV AmYrM gmR>{dbobr _m{hVr ̀ m 
gJù`m§Mr gm§JS> KmVbr OmVo d AW© g_OyZ KoVbm OmVmo. `m gd© Jmoï>r {dMmamV KoD$Z H$gm 
à{VgmX Úmdm hm {ZU©` KoVbm OmVmo. d hr _m{hVr Eo[ÀN>H$ ñZm`y§da {Z`§ÌU R>odUmè`m H|$ÐmH$S>o 
CXm. Amnë`m nm`mÀ`m ñZm`yH$S>o nmR>{dbr OmVo. Var gwÜXm H$mhr g§doXZm nmhÊ`mÀ`m qH$dm 
EoH$Ê`mÀ`m nbrH$S>À`m AgVmV. CXm. AmnU nmoQ>^a OodU >Ho$bo ho H$go g_OVo ? ho g_OÊ`mMo 
EH$ ñdV§Ì H|$Ð à_pñVîH$m_Ü`o AgyZ Ë`mMm g§~§Y ̂ wHo$er AgVmo.

Am. 6.3 _mZdr _|Xÿ

AmH¥$Vr_Ü`o _mZdr _|XÿMo gd© ^mJ XmI{dbo AmhoV Ë`m§Mm Aä`mg H$am. àË`oH$ ^mJmMo {d{eï> 
H$m`© AgVo ho AmnU nm{hbo Amho. ̀ m àË`oH$ ̂ mJmMo H$m`© emoYyZ H$mTy> eH$mb H$m` ?

 ""à{V{já'' eãXm{df`r MMm© AmnU àñVmdZo_Ü`o Ho$bobr Amho.

 Ë`mMm AmnU Xþgam Cn`moJ AmVm nmhÿ. Amnë`m AmdS>rMm ImÚ nXmW© n{hbm H$s Amnë`m 
Vm|S>mbm nmUr gwQ>Vo. Amnë`m ZH$iV Amnë`m öX`mMo R>moHo$ nS>V AgVmV. Oar Amnbr BÀN>m 
Agbr Var ̀ m {H«$`m AmnU Wm§~dy eH$V Zmhr. AmnU ídmgmoÀN²>>dmg Ho$bm nm{hOo qH$dm AmnU 
AÞmMo nMZ Ho$bo nm{hOo Ago {dMma qH$dm AmR>dUr AmnU Amnë`mbm H$éZ XoVmo H$m? 

 78

_pñVîH$

S>moŠ`mMr H$dQ>r

_Ü`_ñVy

_‚mma‚my
goVy
_ñVyH$

_ñVwîH$
nam_ñVy

à{hV àqnS>
A{^ñWbr

à_ñVy
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gaH${dÊ`mgmaIr {dMmanyd©H$ Ho$bobr {H«$`m ̀ m§À`m§_Ybr EH$ Aer {H«$`m Amho H$s {OÀ`m_Ü`o 
Aem ñZm`y§À`m hmbMmbr AgVmV H$s Á`m§À`mda Amnë`m {dMmam§Mo {Z`§ÌU ZgVo aŠV Xm~, 
bmi {Z_m©U hmoUo,  CbQ>r hmoUo `m gma»`m AZoH$ AZm¡pÀN>H$ {H«$`m§da nam_ñVw_Yrb (Hind 

brain) _ñVwH$mMo (Medulla) {Z`§ÌU AgVo.

 gai aofoV MmbUo, gm`H$b Mmb{dUo Am{U Imbr nS>bobr noÝgrb CMbUo ̀ m gma»`m 
H¥$VtMm {dMma H$am. nam_ñVw_Yrb _ñVwîH$m_wio `m {H«$`m KS>VmV. e[aamVrb EopÀN>H$ {H«$`m 
AMyH$nUo KS>{dUo, e[aamMr T>~ Am{U g_VmobËd amIUo `m gma»`m {H«$`m _ñVwîH$m_wio 
KS>VmV. g_Om AmnU `m {VÝhr {H«$`m§Mm {dMma Ho$bm Zmhr Am{U Ë`m KS>ë`mM ZmhrV Va 
H$ënZm H$am H$s Amnbr H$m` AdñWm hmoB©b ?

6.1.3 ̀ m D$VtMo g§ajU H$go hmoVo ? (How are these Tissues Protected)?

 doJdoJù`m {H«$`m§_Ü`o Iyn _hËdmMm AgUmam _|Xÿ AJXr ZmOyH$ AgVmo Ë`m_wio Ë`mMo 
H$miOrnyd©H$ g§ajU H$aUo JaOoMo Amho. Ë`m_wio e[aamMr Aer aMZm Pmbr Amho H$s _|Xÿ EH$m 
ApñW¨À`m noQ>rV gwajrV am{hb. {edm` noQ>r_Yrb ̀ m _|Xÿ^modVr EH$ Ðd nXmW© AgVmo Omo YŠH$m 
emofH$mMo H$m`© H$aVmo Ë`m_wio _|XÿMo YŠŠ`mnmgyZ g§ajU hmoVo.Vwåhr Vw_Mm hmV nmR>rda _Ymo_Y 
R>odyZ déZ Imbr gaH$dV AmUë`mg hmVmbm H${R>U C§MdQ>çm§Mm ñne© hmoB©b. ̀ mbmM nmR>rMm 
H$Um (Vertebral Column) Ago åhUVmV ̀ m nmR>rÀ`m H$Ê`m_wio _‚mma‚myMo g§ajU hmoVo.

6.1.4. MoVZ D$Vt_wio hmbMmbr H$em KS>VmV ? (How does the nervous 

Tissue cause Action )

 AmVm n`ªV AmnU nm{hbo Amho H$s MoVZ noer _m{hVr {_i{dVmV.

 Vr _m{hVr e[aamÀ`m BVa {R>H$mUr nmR>{dVmV, Ë`m _m{hVrda à{H$« `m H$aVmV, 
{_imbëo `m _m{hVrÛmao {ZU©̀  KVo mV, nTw >rb hmbMmbr H$aÊ`mgmR>r hm {ZU©̀  ñZm`H§y $S>o nmR>{dVmV. 
Xþgè`m eãXmV gm §Jm`Mo Pmbo Va Á`mdoir EImXr {H«$`m qH$dm hmbMmb 
H$aÊ`mMr dio  `Vo o Vìo hm ñZm ỳ D$VrM Vo H$m ©̀ edo Q>r nUy © H$aVmV. àmÊ`m_§ Yrb ñZm ỳ 
D$Vr H$em hmbMmbr H$aVmV? neo r ñVamda {dMma H$o ë`mg EH$ Ago _V Amho H$s 
ñZm`ynoetMr hmbMmb Ë`m§À`m AmH$mamVrb ~Xbm§_wio hmoVo. Ë`m§À`mV Pmboë`m 
AmH$mamVrb ~Xb åhUOo Ë`m AmISy > hmVo mV, Ë`m_iw o Ë`mÀ§ `mV hmbMmb {XgZy  `Vo .o  AmVm 
Xgþ am àíZ Agm nS>Vmo H$s ñZm ỳ neo r AmH$ma H$gm ~XbVmV? `mMo CÎma AmnUmbm 
neo rVrb KQ>H$mÀ§ `m amgm`{ZH$ nXmWm_© Ü ò AmT>iV.o  ñZm ỳ neo t_Ü ò {d{eï> àH$maMo àm{o Q>Ýg 
AgVmV. ho àm{o Q>Ýg {dÚVw  MVo m AmdJo mZgw ma (Nervous electrical impulses) neo r_Yrb 

{Z`§ÌU Am{U g_Ýd`
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hmoVo. Ë`m_wio ñZm`y noer AmIyS> hmoVmV. AmnU IX dr _Ü`o EopÀN>H$ Am{U AZ¡pÀN>H$ ñZm`y§À`m 

àH$mam§Mr _m{hVr KoVbr Amho. Ë`m AmYmao AmnU AmVm n`ªV MMm© Ho$br Amho. Ë`mZwgma Vwåhmbm 

H$moUVm \$aH$ AmT>iVmo ?

àíZ :

1. à{V{já {H«$`m Am{U MmbUo ̀ m XmoZ Jmoï>rVrb \$aH$ gm§Jm.
2. XmoZ MoVZ noetÀ`m _Yë`m {gZ°ßg _Ü`o H$m` KS>Vo ?

3. _|XÿÀ`m H$moUË`m ̂ mJmMo {Z`§ÌU e[aamMr T>~ Am{U g_VmobËdmda AgVo ?

4. CX~ÎmrMm dmg AmnU H$gm AmoiIVmo ?

5. à{V{já {H«$`o_Ü`o _|XÿMr ̂ y{_H$m H$moUVr AgVo ?

6.2 dZñnVr_Yrb g_Ýd`  (Co-ordination in Plants)

àmÊ`m§_Ü`o e[aamÀ`m g_Ýd` Am{U {Z`§ÌUmgmR>r MoVZ g§ñWm AgVo. _mÌ dZñnVr_Ü`o _|Xÿhr 

ZgVmo Am{U ñZm`yhr ZgVmV. _J dZñnVr CÔrnZm§Zm H$gm à{VgmX XoVmV ? Ooìhm AmnU 

bmOmiyÀ`m nmZm§Zm ñne© H$aVmo Voìhm Vr {_Q>VmV Am{U Imbr dmH$VmV. Ooìhm ~rO A§Hw$aVo Voìhm 

_wio Imbr OmVmV d ImoS> hdo_Ü`o ~mhoa OmVo.

 ñne©mbm à{VgmX åhUyZ g§doXZerb dZñnVtÀ`m nmZm_Ü`o MQ>H$Z hmbMmb {XgyZ ̀ oVo. 

_mÌ ̀ m hmbMmbr_Ü`o AmnUmbm dZñnVrMr dmT> AmT>iV Zmhr. _mÌ amonQ>çm_Ü`o AmT>iUmar 

{XemË_H$ hmbMmb dmT>r_wio KS>Vo. Oa Ë`mÀ`m dmT>rbm à{V~§Y Ho$bm Va H$moUVrhr hmbMmb 

AmT>iV Zmhr. åhUyZ dZñnVr_Ü`o Amnë`mbm XmoZ {d^rÞ àH$maÀ`m hmbMmbr {XgVmV EH$m 

àH$mamVrb hmbMmb dmT>rda Adb§~yZ AgVo Va Xÿgè`m àH$maMr hmbMmb dmT>rda Adb§~yZ 

ZgVo.

6.2.1. CÔrnZmbm VmËH$mi à{VgmX (Immediate Response to stimulus)

g§doXZerb dZñnVr_Ü`o AmT>iUmè`m n{hë`m àH$maÀ`m hmbMmbtMm {dMma H$é `m. 

hmbMmbr_Ü`o dmT>rMm g§~§Y ZgVmo Ë`m_wio dZñnVr Ho$di ñnem©bm à{VgmX åhUyZ nmZm§Mr 

hmbMmb H$aVmV. nU dZñnVr _Ü`o MoVZ D$Vr ZgVmV VgoM Ë`m§À`m_Ü`o ñZm`y D$Vr XoIrb 

ZgVmV _J dZñnVtZm ñne© Pmbobm H$gm H$iVmo ? Am{U nmZo XoIrb à{VgmX åhUyZ hmbMmb 

H$er H$aVmV ? 
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Am. 6.4 g§doXZerb dZñnVr

AmnU dZñnVrbm ñne© Ho$bobm ̂ mJ Am{U dZñnVrMm àË`jmV hmbMmb H$aUmam ̂ mJ ̀ m§Mm Oa 

AmnU ~maH$mB©Zo {dMma Ho$bm Va Ago {XgyZ `oVo H$s ho XmoÝhr ^mJ doJdoJù`m {R>H$mUr 

AmhoV.`mMmM AW© EH$m {R>H$mUr Pmbobr ñnem©Mr OmUrd Xþgè`m {R>H$mUr dmhÿZ Zobr Amho. 

dZñnVrgwÜXm {dÚwV amgm`{ZH$  _mÜ`_m§Mm Cn`moJ H$éZ EH$m noerH$Sy>Z Xþgè`m noerH$S>o _m{hVr 

nmR>{dVmV._mÌ àmÊ`m§à_mUo dZñnVt_Ü`o hr _m{hVr dmhÿZ ZoÊ`mgmR>r d¡{eîQ>çnyU© D$Vr ZgVmV. 

àmÊ`m§_Ü`o hmbMmb KS>dyZ AmUÊ`mgmR>r H$mhr noetZm Amnë`m AmH$mamV ~Xb H$amdm bmJVmo. 

`mgmR>r àmÊ`m§À`m ñZm`y D$Vt_Ü`o Ogo d¡{eîQ>çnyU© àmoQ>rZ AmT>iVo. Vgo dZñnVr D$Vt_Ü`o 

AmT>iV Zmhr. _mÌ dZñnVr noer Ë`m§À`mVrb nmÊ`mÀ`m à_mUmV ~Xb H$éZ Amnbm AmH$mamV 

~XbVmV. Ë`m_wio Ë`m§À`m noer \w$JVmV qH$dm AmHw§$MZ nmdVmV d Ë`m_wio Ë`m§À`m AmH$mamV 

~Xb hmoVmo. (AmH¥$Vr 6.4 nhm.)

6.2.2 dmT>r_wio hmoUmar hmbMmb (Movement Due to Growth)

dmQ>mÊ`mgma»`m dZñnVr Amnë`m àVmZm§À`m (Tendrils) ghmæ`mZo Xþgè`m dZñnVrda qH$dm 

Hw§$nUmda MT>VmV. `m dZñnVr Ooìhm EImÚm AmYmamÀ`m g§nH$m©V `oVmV Voìhm Ë`m AmYmamÀ`m 

Odi AgUmè`m àVmZmMr dmT> Omo_mZo hmoV Zmhr Oer `m AmYmamnmgyZ Xÿa AgUmè`m ^mJmMr 

hmoVo. Ë`m_wio ho àVmZ Ë`m AmYma XoUmè`m dñVy ^modVr Jw§S>miyZ KoVo d {MH$Qy>Z amhVo. 

gd©gmYmaUnUo dZñnVr EH$m {d{eï> {XeoZo dmTy>Z g§doXZm§Zm gmdH$me à{VgmX XoVmV. hr dmT> 

{XemË_H$ Agë`m_wio Ago dmQ>Vo H$s dZñnVr nwT>o OmV Amho. Aem àH$maMr hmbMmb AmnU EH$m 

CXmhaUmÛmao g_OyZ KoD$ ̀ m. 

{Z`§ÌU Am{U g_Ýd`
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YZmË_H$ JwéËdmZwdV©Z

F$UmË_H$ 
JwéËdmZwdV©Z

Am. 6.5 àH$memÀ`m {XeoZo dZñnVrMm à{VgmX Am. 6.6 JwéËdmZwdV©Z XmI{dUmar dZñnVr

H¥$Vr 6.2 
n  {ÌH$moUr M§MwnmÌm_Ü`o nmUr ¿`m.
n  Ë`m M§MwnmÌmÀ`m Vm|S>mda EH$ VmoaMr Omir R>odm.
n Ë`m VmaoÀ`m Omirda 2-3 VmÁ`m A§Hw$aboë`m nmdQ>çmÀ`m {~`m R>odm.
n  EH$ ~mOy CKS>r Agbobm EH$ nwR²>R>çmMm ~m°Šg ¿`m.
n  Ë`mV Vo M§MwnmÌ Aem nÜXVrZo R>odm H$s {IS>H$sVyZ `oUmam gw`©àH$me Ë`m ~m°ŠgÀ`m 

CKS>`m ~mOy_YyZ AmV_Ü`o ̀ oB©b (Am. 6.5)
n  XmoZ-VrZ {XdgmZ§Va Vwåhmbm Ago AmT>iyZ `oB©b H$s ~rOmnmgyZ {Z_m©U Pmboë`m 

amonQ>çmMo ImoS> àH$memÀ`m {XeoZo PwH$Vo Am{U _wio àH$memnmgyZ Xÿa OmVmV.
n  AmVm M§MwnmÌ AemarVrZo {\$adm H$s ImoS> gw`©àH$memnmgyZ Xÿa am{hb Am{U _wio 

gw`©àH$memÀ`m {Xeobm amhVrb. ̀ m pñWVr_Ü`o M§MwnmÌ Z hb{dVm H$mhr {Xdg R>odm.
n  AmVm amonQ>çm§À`m OwÝ`m _wim§Zr Am{U ImoS>m§Zr Amnbr {Xem ~Xbbr Amho H$m?
n  Z{dZ ImoS> Am{U _wio ̀ m§À`m {Xeo_Ü`o H$mhr \$aH$ Amho H$m ? ̀ m H¥$VrdéZ AmnU H$moUVo 

AZw_mZ H$mTy> eH$Vmo. ?

 gw`©àH$me qH$dm JwéËdmH$f©UmgmaIo n`m©daUmVrb KQ>H$ dZñnVrÀ`m dmT>Umè`m ̂ mJm§Mr 
{Xem ~XbVmV; `m {XemË_H$ qH$dm O¡{dH$ hmbMmbr CÔrnZmÀ`m {Xeobm qH$dm CÔrnZmÀ`m 
{déÜX {Xeobm AgVmV. dZñnVr_Ü`o XmoZ doJdoJù`m àH$maÀ`m àH$memZwdV©Z hmbMmbr 
(Phototropic movements) {XgVmV. Ë`m åhUOo dZñnVtMr _wio àH$memÀ`m {déÜX 
{XeoH$S>o diVmV Va ImoS> àH$memÀ`m {XeoZo dibobo AgVo. `mMm dZñnVrbm H$moUVm \$m`Xm 
hmoVmo ?
 dZñnVr BVa CÔrnZm§gmR>r XoIrb AZwdV©Z XmI{dVmV. dZñnVtMr _wio Zoh_r ImbÀ`m 
{XeoZo O{_ZrH$S>o dmT>VmV Va O{_ZrnmgyZ daÀ`m {XeoZo ImoS> dmT>Vo. AemàH$mao 
JwéËdmH$f©UmZwgma dZñnVtMr _wio Am{U ImoS> AZwH«$_o ImbÀ`m {XeoZo d daÀ`m {XeoZo 
dmT>VmV. `mbmM JwéËdmZwdV©Z qH$dm {OAmoQ´>m°nrg_ (Geotropism) åhUVmV (Am.6.6) Oa  
hm`S´>mo  (hydro)  åhUOo  nmUr  Am{U  Ho$_mo  (chemo)  åhUOo  amgm`{ZH$  nXmW©  Va 
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hm`S´>moQ´>m°{nP_ (ObmZwdV©Z) (hydrotropism) Am{U Ho$_moQ´>m°nrP_ (chemotropism) 
(agm`ZmZwdV©Z) åhUOo H$m` ? AmnU Aem {XemË_H$ hmbMmbtÀ`m CXmhaUm§Mm {dMma H$é ̀ m 
H$m ? Ho$_moQ´>m°{nP_§Mo EH$ CXmhaU åhUOo namJdm{hZrMr A§S>me`mÀ`m {XeoZo hmoUmar hmbMmb. 
`m {df`r g{dñVa _m{hVr AmnU gOrdm§À`m nwZéËnmXH$ g§ñWoMm Aä`mg H$aVm§Zm KoD$.
 ~hþnoer` gOrdm§À`m e[aam_Ü`o g§Xoem§Mo dhZ H$go hmoVo. ̀ mMm AmnU nwÝhm EH$Xm {dMma 
H$é. g§doXZerb dZñnVrbm ñne© H$aVmM {VÀ`mH$Sy>Z bJoM à{VgmX {_iVmo. Ë`m _mZmZo 
gw`©\w$bmMr {Xdg d amÌ `m Zwgma hmoUmar hmbMmb AJXr hiy AgVo. VgoM dmT>rÀ`m g§X^m©V 
dZñnVt_Ü`o hmoUmè`m hmbMmbr AmUIr H$_r JVrZo KS>VmV.
 àmÊ`m§_Ü`o XoIrb {XeoZwgma hmoUmar dmT> hr H$miOrnyd©H$ d {Z`§ÌUmImbr AgVo. Amnbo 
hmV Am{U ~moQ>o H$moUË`mhr {XeoZo Z dmT>Vm EH$m {d{eï> {XeoZo dmT>VmV. AemàH$mao {Z`§{ÌV 
hmbMmbr OmñV doJmZo KS>VmV qH$dm _§X doJmZo KS>VmV. Oa CÔrnZmgmR>r bJoM à{V{H«$`oMr 
Amdí`H$Vm Agob Va g§XoedhZmMo H$m_ ObX hmoUo Amdí`H$ AgVo åhUyZ g§Xoe dhZ 
H$aUmè`m _mÜ`_mMr ObX hmbMmb hmoUo Amdí`H$ AgVo. 
 `mgmR>r {dÚwV CÔrnZ A{Ve` CÎm_ AgVo. _mÌ {dÚwV CÔrnZmÀ`m dmnamgmR>r _`m©Xm 
AmhoV n{hbr _`m©Xm åhUOo àmÊ`mÀ`m e[aamVrb àË`oH$ noerH$S>o hr {dÚwV CÔrnZo nmohmoMy eH$V 
ZmhrV Va Ho$di Aem noetH$S>o nmohmoMy eH$VmV Á`m noer MoVZ D$VtZm OmoS>boë`m AgVmV. Xþgar 
_`m©Xm åhUOo EImÚm noerZo {dÚwV CÔrnZ {Z_m©U H$éZ Ë`mMo dhZ Ho$ë`mZ§Va Ë`m noerbm 
Amnbr ̀ §ÌUm nyd©dV H$aÊ`mgmR>r WmoS>m doi bmJVmo d Ë`mZ§VaM Vr noer nwÝhm Xþgar Zd {dÚwV 
CÔrnZo {Z_m©U H$éZ {VMo dhZ H$é eH$Vo. Xþgè`m eãXmV gm§Jm`Mo åhUOo noer gVV {dÚwV 
CÔrnZo V`ma H$éZ Ë`mMo dhZ H$é eH$V ZmhrV. åhUyZ ~è`mM ~hþnoer` àmÊ`m§_Ü`o noer_Yrb 
g§nH$m©gmR>r amgm`{ZH$ g§nH$m©Mm (Chemical Communication) EH$ doJim n`m©` dmnabm 
OmVmo ho EoHy$Z Vwåhmbm AmíM`© dmQ>ob.
 CÔrnrV Pmboë`m noer {dÚwV CÔrnZo {Z_m©U H$aÊ`mnojm EH$ amgm`{ZH$ g§`wJ ~mhoa 
gmoS>VmV, Á`mMo g^modVmbÀ`m noet_Ü`o {dgaU hmoVo. ̀ m g^modVmbÀ`m noetÀ`m n¥ð>^mJmda Oa 
d¡{eîQ>çnyU© aoUy AgVrb VaM Ë`m noer g§Xoe AmoiIyZ Ë`mMo nwT>o dhZ H$é eH$VmV. AWm©V hr 
{H«$`m WmoS>r _§X JVrZo hmoVo. _mÌ Vr CÔrnZo e[aamÀ`m àË`oH$ noetH$S>o nmohmoMVmV ho _mÌ Z¸$r 
Amho. Oar CÔrnZo àmßV H$aUmè`m noer MoVZ D$VtÀ`m g§nH$m©V Zgë`m Var gwÜXm Ë`m§À`mn`ªV 
CÔrnZo gVV Am{U {Yå`m JVrZo nmohmoMVmV. ~hþnoer` gOrdm§_Ü`o {Z`§ÌU d g_Ýd`mgmR>r 
dmnabobr hr g§`yJo qH$dm g§àoaHo$ {d{dY àH$maMr AgVmV. dZñnVr_Yrb {d{dY g§àoaHo$ dmT>, 
{dH$mg Am{U n`m©daUmVrb ~Xbm§Zm à{VgmX XoÊ`mgmR>r _XV H$aVmV. hr g§àoaHo$  EH$m {R>H$mUr 
V`ma hmoVmV d Á`m {R>H$mUr Ë`m§Mr Amdí`H$Vm AgVo {VH$S>o Vr dmhÿZ Zobr OmVmV.

{Z`§ÌU Am{U g_Ýd`
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 AmnU nydu {eH$boë`m 6.2 H¥$Vr _Yrb CXmhaU nmhÿ. Ooìhm dZñnVrÀ`m dmT>Umè`m 
^mJmbm gw`©àH$memMm emoY bmJVmo Voìhm Am°ŠPrZ (Auxin) ZmdmMo EH$ g§àoaH$ dZñnVrÀ`m 
AJ« ^mJmH$S>o V`ma hmoVo d Vo dZñnVrÀ`m noetZm dmT>rgmR>r _XV H$aVo. Ooìhm gw`©àH$me 
dZñnVrÀ`m EH$m ^mJmH$Sy>Z `oVmo Voìhm dZñnVrÀ`m gmdbrVrb ^mJm_Ü`o Am°ŠPrZMo {dgaU 
hmoVo. AemàH$mao dZñnVrÀ`m gmdbrVrb ^mJm_Ü`o Am°ŠPrZMr dmT>bobr _mÌm noetÀ`m 
dmT>rbm C{ÔnrV H$aVo, d gw`©àH$memÀ`m {XeoZo ImoS>mMr bm§~r dmT>Vo. Ë`m_wio dZñnVr 
gw`©àH$memÀ`m {XeoZo dmH$Vo.

 Am°ŠPrZgmaIoM dZñnVt_Ü`o {Jã~a{bÝg (gibberellins$) ZmdmMo Xþgao EH$ g§àoaH$ 
Amho. Oo dZñnVrÀ`m dmT>rgmR>r _XV H$aVo. gm`Q>mo{H$ZrZ noer {d^OZmg _XV H$aVo. AWm©VM 
hr \$io Am{U {~`m `mgma»`m ObX noer {d^OZ hmoUmè`m {R>H$mUr g§àoaHo$ _moR>çm à_mUmV 
AmT>iVmV. hr gd© g§àoaH$mMr CXmhaUo dZñnVrÀ`m dmTr>gmR>r _XV H$aVmV. nU H$mhrdoim 
dZñnVtZm dmT> Wm§~{dÊ`mgmR>r g§XoemMr Amdí`H$Vm AgVo. Am°ãgrgrH$ Amåb (Abscisic 

acid) ho EH$ Ago g§àoaH$ Amho H$s Oo dmT> Wm§~{dÊ`mMo H$m`© H$aVo. `m g§àoaH$mÀ`m n[aUm_m_wio 
nmZo Iam~ hmoD$Z JiVmV.

àíZ :

1.  dZñnVr g§àoaHo$ åhUOo H$m` ?
2.  g§doXZerb dZñnVrÀ`m nUm©Mr hmbMmb hr dZñnVrÀ`m àH$memÀ`m 

{XeoZo dmT>Umè`m ImoS>mÀ`m hmbMmbrnojm doJir H$er?
3.  dmT>rg H$maUr^yV AgUmè`m dZñnVrb g§àoaH$m§Mr CXmhaU {bhm.
4.  EImÚm AmYmam^modVr Jw§S>miyZ KoÊ`mgmR>r Am°ŠPrZ àVmZmbm H$go 

ghmæ`^yV R>aVo ?
5.  ObmZwdV©Z (hm`S´>moQ´>m°nrO_) XmI{dUmè`m à`moJmMr AmH¥$Vr H$mT>m.

6.3 àmÊ`m§_Yrb g§àoaHo$ (Harmones in Animals)

amgm`{ZH$ qH$dm g§àoaH$mgma»`m g§Xoe dhZmÀ`m _mÜ`_m§Mm Cn`moJ àmÊ`m§_Ü`o H$gm Ho$bm 
OmVmo? Ë`m ImargmaIo àmUr Ooìhm EImÚm {^VrXm`H$ n[apñWVr_Ü`o gmnS>VmV Ë`mdoir Vo H$m` 
H$aVmV? Aem n[apñWVr_Ü`o EH$ Va Ë`m§Mo eara ^m§S>Ê`mgmR>r qH$dm niyZ OmÊ`mgmR>r gÁO 
Agbo nm{hOo. `mgmR>r {Z`§ÌUmV AgUmar nU ^anya D$Om© Amdí`H$ AgVo. `m H$m_mgmR>r 
{d{dY àH$maÀ`m AZoH$ D$VtMm Cn`moJ Ho$bm OmVmo. `m {H«$`m§gmR>r Ë`m D$VtÀ`m doJdoJù`m 
H¥$VtMo EH$ÌrH$aU Ho$bo OmVo. VargwÜXm ^m§S>U H$aUo Am{U Km~éZ niyZ OmUo `m XmoÝhr Jmoï>r 
AJXr {^Þ AmhoV. VargwÜXm `m XmoÝhr {H«$`m§gmR>r Amdí`H$ AgUmar {d{eï> VaVyX e[aamZo 
Ho$bobr Agbr nm{hOo. ^{dî`m_Ü`o `m XmoÝhr {H«$`m ghOnUo KS>mì`m åhUyZ `m VaVyXtMr _XV 
Pmbr nm{hOo . ho H$emàH$mao gmÜ` hmoD$ eHo$b ? 

{dkmZ
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g_Om Imar_Ü`o e[aaMZm Aer Amho H$s Vr MoVZ D$VtH$Sy>Z ̀ oUmè`m {dÚwV CÔrnZm§da Adb§~yZ 
Amho. MoVZ D$VrÛmao `oUmar {dÚwV CÔrnZo BVa D$VtH$S>o nmR>dyZ Ë`m§Zm `oUmè`m KS>m_moS>tZm Vm|S> 
XoÊ`mgmR>r g‚m amhÊ`mMm g§Xoe XoV AgVrb Va Aem nÜXVr_Ü`o WmoS>çm noerZm§M g§Xoe 
nmohmoMVmo. Ë`m EodOr Oa amgm`{ZH$ g§Xoe nmR>{dbm Va e[aamÀ`m gd© noetZm g§Xoe nmohmoMVmo d 
Ë`mZwgma _moR>çm à_mUmda Amdí`H$ ~Xb KS>Vrb. _mZdmg{hV BVa ~è`mM àmÊ`m§_Ü`o 
A°S´>oZbrZ (Andenaline) ZmdmÀ`m g§àoaH$mMm Cn`moJ Ho$bm OmVmo. ho A°S´>oZbrZ A°S´>rZb 
(Adrenal) ZmdmÀ`m J«§WrÛmao ódbo OmVo. Am. 6.7 _Ü`o ̀ m J«§WrMo ñWmZ nhm.
 A°S´>oZbrZ àË`jnUo aº$m_Ü`o ódbo OmD$Z Vo e[aamVrb gd© ̂ mJm§H$S>o nmohmoM{dbo OmVo. 
bú` Ad`d (target organ) qH$dm {d{eï> noer Á`m§À`mda `m g§àoaH$mMr {H«$`m hmoVo Ë`m_Ü`o 
öX`mMmhr g_mdoe AgVmo. Ë`mMm n[aUm_ hmoD$Z öX`mMr ñn§XZo ObX nS>VmV Ë`m_wio Amnë`m 
ñZm`y§Zm Am°pŠgOZMm OmñV nwadR>m hmoVmo,Amnë`m n§MZ g§ñWobm Am{U ËdMobm hmoUmam aº$ 
nwadR>m H$_r hmoVmo H$maU `m Ad`dm§H$S>o OmUmè`m gwú_ àdm{hÝ`m§^modVr AgUmè`m ñZm`y§Mo 
AmHw§$MZ hmoVo. `mMm n[aUm_ Agm hmoVmo H$s aŠVnwadR>çmMr {Xem H§$H$mb ñZm`yH$S>o di{dbr 
OmVo. ídmgmoÀN²>dmgmMr JVr gwÜXm dmT>Vo H$maU Amnë`m _hmnQ>bmMo Am{U ~aJS>çmVrb 
ñZm`y§Mo AmHw§$MZ hmoVo. ̀ m gd© à{V{H«$`m§Mm EH${ÌVnUo Agm n[aUm_ hmoVmo H$s Amnbo eara àmßV 
n[apñWVrbm Vm|S> XoÊ`mg g‚m hmoVo àmÊ`m§_Yrb hr g§àoaHo$ A§V:gJu àUmbrMm (endocrine 

system) EH$ ̂ mJ AgyZ Vr g§àoaHo$ e[aamMo {Z`§ÌU d g_Ýd`mMm EH$ Xþgam _mJ© AmhoV. 

H¥$Vr 6.3
n  Am. 6.7 nhm
n  AmH¥$Vr_Ü`o XmI{dboë`m A§V:gJu J«§Wr (endoctibe glands) AmoiIm
n  ̀ m_Yrb H$mhr J«§WtMr MMm© AmnU `m nwñVH$mV Ho$br Amho. Vw_À`m dmMZmb`mVrb 

nwñVHo$ Am{U {ejH$m§À`m _XVrZo Vwåhr BVa J«§WtMo H$m`© g_OyZ ¿`m.

 dZñnVr _Yrb g§àoaHo$ {XemË_H$ dmT>rda {Z`§ÌU R>odVmV ho Vwåhmbm AmR>dV AgobM. 
àmÊ`m_Yrb g§àoaHo$ H$moUVo H$m`© H$aVmV ? àmÊ`m§_Ü`o AemàH$maÀ`m {XemË_H$ dmT>rMr H$ënZm 
AmnU H$é eH$V Zmhr àH$me qH$dm JwéËdmH$f©UmZwgma H$moUË`m Var EH$mM {XeoZo hmoUmar dmT> 
àmÊ`m§_Ü`o AmT>iV Zmhr. àmÊ`m§À`m e[aam_Ü`o H$miOrnyd©H$ d {Z`§{ÌV {R>H$mUrM dmT> {XgVo. 
CXm. dZñnVtÀ`m e[aamda AZoH$ {R>H$mUr nmZo CJdbobr {XgVmV nU Amnë`m Mohè`mda ~moQ>o 
CJdV ZmhrV bhmZ _wbm§Mr dmT> hmoV AgVm§ZmgwÜXm Ë`m§À`m e[aamMr aMZm H$miOrnyd©H$ amIbr 
OmVo.

{Z`§ÌU Am{U g_Ýd`
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Am.6.7 _mZdm_Yrb A§V:gJu J«§Wr (a) Za (b) _mXr
g§àoaH$m§Mm Cn`moJ dmT>rÀ`m g_Ýd`mÀ`m ~m~VrV H$gm hmoVmo 
Vo H$mhr CXmhaUmÛmao nmhÿ. {_R>mÀ`m nmH$sQ>mda Am`mo{S>Z`wŠV 
_rR> qH$dm Am`moS>rZ g§nÞ _rR> Ago {b{hbobo AmnU nm{hbo 
Amho. Amnë`m Amhmam_Ü`o Am`moS>rZ`wŠV _rR> AgUo H$m 
JaOoMo Amho? Wm`°amB©S> J«§WrZm Wm`am°ŠPrZ ZmdmMo g§àoaH$ 
V`ma H$aÊ`mgmR>r Am`mo{S>ZMr JaO ^mgVo. Wm`am°ŠPrZ_wio 
Amnë`m e[aamV H$m~m}h¡S´>oQ>, àmo{Q>Z d pñZ½Y nXmW© `m§À`m 
M`mnM` {H«$`m KS>VmV. Ë`m_wio e[aamÀ`m dmT>rMm g_Vmob 
gmYbm OmVmo. Wm`am°ŠPrZÀ`m {Z{_©VrgmR>r Am`mo{S>ZMr JaO 
AgVo. Oa Amnë`m AmhmamV Am`mo{S>ZMr H$_VaVm Agob 
Va Amnë`mbm Jm°`Q>a Zm§dmMm amoJ hmoD$ eH$Vmo. ̀ m amoJmMo EH$ 
bjU åhUOo Jim gwOVmo. `mMm g§~§Y Vwåhr AmH¥$Vr 6.7 
_Yrb Wm`am°B©S> J«§WrÀ`m ñWmZmer H$gm bmdmb?

 H$mhrdoim AmnU A{Ve` C§M ( ) {H$§dm AJXr R>|Jy ( ) ì`ŠVr nmhVmo. ho Ago giant dwarf
H$m KS>V Agob `mMo Vwåhmbm AmíM`© dmQ>V Agob. {nQ>çyQ>ar J«§Wr_YyZ dmT>rMo g§àoaH$ ódbo 
OmVo. Ë`mÀ`m ZmdmZwgma dmT>rMo g§àoaH$ e[aamÀ`m dmT>rda d C§Mrda {Z`§ÌU R>odVo. Oa bhmZnUr 
`m g§àoaH$mMr H$_VaVm {Z_m©U Pmbr Va R>o§JynUm (  AmT>iVmo.dwarfism)
 Vwåhr Ooìhm 10-12 dfmªMo hmoVm Voìhm Vwåhmbm Vw_À`m {XgÊ`m_Ü`o AJXr ZmQ>ç_` ~Xb 
Pmbobo AmT>iVmV. VgoM Ago ~Xb Vw_À`m {_Ì d _¡{ÌUt_Ü`ohr Pmbobo AmT>iVrb. ho ~Xb 
Vw_À`m `m¡dZmer g§~{YV AgVmV. nwéfm_Ü`o Q>oñQ>moñQ>oam°Z ( ) Am{U {ó`m§_Ü`o testosterone

_mXrZa

{n{Z`b J«§Wr

Wm`am°B©S> J«§Wr

A°S´>rZb J«§Wr

A{^ñWbr

n°amWm`am°B©S>
J«§Wr

Wm`_g

ñdmXþ[n§S>

d¥fU

A{^ñWbr

n°amWm`am°B©S>
J«§Wr

Wm`_g

ñdmXþ[n§S>

{n{Z`b J«§Wr
{nQ>`wQ>ar J«§Wr

Wm`am°B©S> J«§Wr

A°S´>rZb J«§Wr

H§$XþH$s

{nQ>çwQ>ar J«§Wr

 

AmnUmg _mhrV 
Amho H$m?

 ^anya Aem g§àoaH$m§À`m 
ódÊ`mg A{^ñWbr _hËdmMr 
^y{_H$m ~OmdVmo. CXm. Ooìhm 
dmT>rÀ`m g§àoaH$mMr nmVir 
H$_r hmoVo V|ìhm A{^ñWbr 
dmT>rMo g§à oaH$ ódVo V o 
Ë`m~amo~a Aem KQ>H$mMo ódU 
H$aVo H$s, Á`m_wio {nQ>çwQ>ar 
J « § W r  d m T > r M o  g § à o a H $ 
ódÊ`mgmR>r CÎmoOrV hmoVo.
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 Vw_À`m Hw$Qw>§~mVrb qH$dm {_ÌmÀ`m KamVrb EImÚm gXñ`mbm Vmo _Yw_ohmZo 

( ) J«ñV Agë`m_wio AÞm_YyZ H$_r gmIa KoÊ`mMm g„m S>m°ŠQ>aZo {Xbm Amho Ago diabetes
Vwåhmbm _m{hV Amho H$m ? ̀ mda Cnm` åhUyZ Vo BÝgwbrZMo B§OoŠeZhr KoV AgVrb. BÝgwbrZ ho 
g§àoaH$ ñdmXþqnS>m_Ü`o V`ma hmoVo Am{U Vo aŠVmVrb gmIaoMo à_mU {Z`§{ÌV R>odVo. Oa 
ñdmXþqnS>m_Ü`o BÝgw{bZ ̀ mo½` à_mUmV V`ma Pmbo Zmhr Va aŠVmVrb gmIaoMo à_mU dmT>Vo Am{U 
Ë`m_wio e[aam_Ü`o nwîH$i Xþîn[aUm_ hmoVmV.

 g§àoaHo$ ̀ mo½` Ë`m à_mUmV ódbr nm{hOo. ̀ mgmR>r EH$ H$m`©àUmbr AgVo Or ̀ m à_mUmda 
{Z`§ÌU R>odVo. g§àoaHo$ ódÊ`mMr doi Am{U Ë`m§Mo à_mU ̀ mda ̀ m ̀ §ÌUoMo {Z`§ÌU AgVo. CXm Oa 
aŠVm_Yrb gmIaoMo à_mU dmT>bo Va Ë`mMm emoY ñdmXwqnS>mVrb noer KoVmV d OmñV à_mUmV 
BÝgwbrZMr {Z{_©Vr H$éZ Ë`m à[VgmX XoVmV Á`mdoir aŠVmVrb gmIaoMo à_mU H$_r hmoVo Voìhm 

{Z`§ÌU Am{U g_Ýd`

àíZ  :

1. àmÊ`m§_Ü`o amgm`{ZH$ g_Ýd` H$gm gmYbm OmVmo ?

2. Am`mo{S>Z`wŠV _rR> dmnaÊ`mMm g„m H$m {Xbm OmVmo ?

3. Á`mdoir aŠVm_Ü`o A°S´>ZbrZ ódVo Voìhm Amnbo eara H$gm à{VgmX XoVo ?

4. _Yw_ohmÀ`m amo½`mbm BÝgwbrZMr B§OoŠeÝg H$m XoVmV ?

CnH«$_ 6.4

A§VgJu g§ñWoÛmao ódUmar g§àoaHo$ Am{U Ë`m§Mr {d{eï> H$m`} Vº$m 6.1 Á`m_Ü`o g§àoaHo$, A§VgJu 

J«§Wr qH$dm H$m`© {Xbobr AmhoV Vr nyU© H$am.

A.H«$. g§àoaHo$ A§VgJu J«§Wr H$m`}

1.
2.
3.
4.
5.

6.

dmT>rMr g§àoaHo$

BÝgwbrZ
Q>oñQ>moñQ>oam°Z

A°S´>oZbrZ

à{hV J«§Wr
Wm`am°B©S> J«§Wr

d¥fU
H§$XþH$s

A°S´>oZbrZ J«§Wr

gd© Ad`dm§À`m dmT>rbm CÎmoOrV H$aVo.
earadmT>rg M`mnM` {H«$`m§Mo {Z`_Z.
aº$mVrb gmIaoÀ`m nmVirMo {Z`§ÌU.

ór b¢{JH$ Ad`dm§Mm {dH$mg, _m{gH$nmir 
{Z`§ÌU BË`mXr.
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                  Aä`mg

1.  Imbrbn¡H$s H$moUVo dZñnVr g§àoaH$ Amho ?
 1) BÝgwbrZ   2) Wm`am°ŠPrZ   3) EñQ´>moOZ   4) gm`Q>moH$m`{ZZ
2. XmoZ MoVZ noet_Yrb J°nbm H$m` åhUVmV ?
 1) àVmZ  2) {gZ°ßg 3) AjV§Vy  4) CÔrnZ
3. Imbrb H$m`m©gmR>r _|Xÿ O~m~Xma AgVmo
 1) {dMma H$aUo 2) öX`mÀ`m R>moŠ`mda [Z`§ÌU
 3) e[aamMm g_Vmob amIUo 4) darb gd© H$m`}
4. Amnë`m e[aamVrb J«mhH$m§Mo H$m`© H$m` ? Oa Amnë`m e[aamVrb J«mhHo$ ̀ mo½` VèhoZo 

H$m`© H$aV ZgVrb Va {dMma H$am H$s Aem n[apñWVr_Ü`o H$moUË`m AS>MUr 
CX²^dVrb ?

5. MoVZ noerMr AmH¥$Vr H$mTy>Z {VMo H$m`© {bhm.
6. dZñnVr_Ü`o àH$memZwdV©Z H$go KS>Vo ?
7. Oa _‚mma‚mybm XþImnV Pmbr Va H$moUË`m g§Ho$Vm_Ü`o Aì`dñWm qH$dm {~KmS> {Z_m©U 

hmoB©b ?
8. dZñnVt_Ü`o amgm`{ZH$ g_Ýd` H$gm KS>Vmo ?
9. gOrdm§_Ü`o g_Ýd` d {Z`§ÌU H$aUmè`m g§ñWoMr JaO H$m AgVo?
10. AZ¡pÀN>H$  {H«$`m Am{U à{V{já {H«$`m ̀ m§À`m_Ü`o H$moUVm \$aH$ Amho ?
11. {Z`§ÌU Am{U g_Ýd`mÀ`m ~m~VrV MoVZg§ñWoMr H$m`© àUmbr Am{U g§àoaH$m§Mr H$m`© 

àUmbr ̀ mVrb gmå` Am{U ̂ oX ñnï> H$am.

h h h h

{dkmZ

  

Vwåhr H$m` {eH$bm ?

n g§àoaHo$ Am{U MoVZg§ñWoMr XmoZ H$m`} åhUOo g_Ýd` Am{U {Z`§ÌU hr AmhoV.
n MoVZ g§ñWoÀ`m à{VgmXm§Mo dJuH$aU AmnU à{V{já {H«$`m, EopÀN>H$ {H«$`m Am{U 

AZ¡pÀN>H$ {H«$`m ̀ m VrZ {H«$`m§_Ü`o H$é eH$Vmo.
n  MoVZ g§ñWm {dÚwV dhZmÛmao g§Xoe nmR>{dVo.
n Amnë`m kmZ|{Ð`m _m\©$V MoVZ g§ñWobm _m{hVr {_iVo d Ë`mZwgma MoVZ g§ñWm 

ñZm`w_m\©$V H$m`© H$aVo.
n  dZñnVr Am{U àmUr ̀ m XmoÝhr _Ü`o amgm`{ZH$ g_Ýd` AmT>iVmo
n  e[aamÀ`m EH$m ^mJm_Ü`o g§àoaHo$ {Z_m©U hmoVmV Am{U BpÀN>V n[aUm_ gmYÊ`mgmR>r 

Xþgè`m {R>H$mUr dmhÿZ Zobr OmVmV.
n  g§àoaH$m§Mo H$m`© Ë`m§Zm {_imboë`m _m{hVrZwgma KS>Vo.
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«zÀåvïZÀÑQÛ 1

AmYw{ZH$ OJm_Ü`o {dÚwV eº$sbm _hËdmMo ñWmZ àmá Pmbo Amho. Ka, emim, XdmImZo Am{U 
CÚmoJY§Úm_Ü`o {d{dY H$maUmgmR>r dmnabr OmUmar {dÚwVeº$s åhUOo EH$ {Z`§{ÌV d gmo`rñH$a 
D$O}Mo ñdê$n Amho. {dÚwVeº$s H$emZo ~Zbr Amho? {dÚwV _§S>bm_YwZ Vr H$er dmhVo? {dÚwV 
_§S>bm_YyZ dmhUmè`m {dÚwV àdmhmda H$moUVo KQ>H$ {Z`§ÌU d {Z`_Z H$aVmV? Aem gd© 
àíZm§Mr CÎmao Amnë`mbm `m àH$aUm_Ü`o {_iVrb. `m àH$aUm_Ü`o AmnU {dÚwVeº$sMm 
Am¡pîUH$ n[aUm_ Am{U Ë`mMo Cn`moJ ho XoIrb {eH$Uma AmhmoV.

11.1  {dÚwV àdmh Am{U {dÚwV _§S>b (Electric current and circuit)

 Amnë`mbm nmÊ`mMm àdmh Am{U hdoMm àdmh _m{hV Amho. Amnë`mbm _m{hV Amho H$s 
ZXr_Yrb dmhË`m nmÊ`m_wio nmÊ`mMm àdmh {Z_m©U hmoVmo. VgoM Ooìhm EImÚm dmhH$m_YyZ 
(CXm. EImÚm YmVwÀ`m Vmao_YyZ) {dÚwV ^ma dmhÿ bmJVmo Voìhm Ë`m dmhH$m_YyZ {dÚwV Ymam 
dmhVo Ago AmnU åhUVmo. Q>m°M© _Yrb goëg_YyZ (qH$dm {dÚwV KQ>, `m§Mr _m§S>Ur ì`dpñWV 
AgVo Voìhm) ̂ ma qH$dm {dÚwV àdmh ~ë~ _YyZ dmhVmo Voìhm Vmo noQ>Vmo Am{U àH$me XoVmo. Q>m°M©Mo 
~Q>Z goëg Am{U ~ë~ ̀ m§Zm OmoS>Umam KQ>H$ AgVmo. {dÚwV àdmhmÀ`m AI§S> Am{U ~§X _mJm©bm 
{dÚwV _§S>b Ago åhUVmV. Oa ho {dÚwV _§S>b Hw$R>o Var VwQ>bo Agob (qH$dm Q>m°M©Mo ~Q>Z ~§X 
Agob) Va {dÚwV àdmh Ë`mÀ`m_YyZ dmhV Zmhr Am{U Ë`m_wio ~ë~ àH$merV hmoV Zmhr.

 {dÚwV àdmhmMr ì`m»`m H$er H$amb? EH$H$ doioV R>am{dH$ joÌ\$imVyZ dmhUmè`m {dÚwV 
^mambm {dÚwV àdmh åhUVmV. Xþgè`m eãXmV gm§Jm`Mo åhUOo {dÚwV ^mamMm EH$H$ Xa åhUOo 
{dÚwV hmo`. {dÚwV _§S>bmVrb YmVwÀ`m Vmao_YyZ BboŠQ´>m°Ýg {dÚwV àdmh dmhÿZ ZoVmV. Ooìhm 
gd©àW_ {dÚwV àdmhmMm emoY bmJbm Voìhm BboŠQ´>m°ÝgMm emoY bmJbobm ZìhVm. Ë`m_wio ̀ m YZ 
H$Um§Mm àdmh åhUOoM {dÚwV àdmh Amho Ago g_Obo OmV hmoVo. Am{U `m YZ H$Um§Mr 
dmhÊ`mMr {Xem åhUOoM {dÚwV àdmhmMr {Xem Ago g_Obo OmV hmoVo. Ë`m_wio {dÚwV _§S>bm_Ü`o 
{dÚwV àdmhmMr {Xem BboŠQ´>m°ÝgÀ`m àdmhmÀ`m {déÜX {Xeobm Amho Ago g_Obo Jobo d 
BboŠQ´>m°Ýg G$U ̂ marV AgVmV.

 Oa dmhH$mMm Am§VaN>oXm_YyZ ‘t’ ̀ m doioV ‘Q’ ̂ mamMo dhZ hmoV Agob Va Am§Va N>oXm_YyZ 
dmhUmè`m ‘I’ {dÚwV àdmhmMo gyÌ Imbrb à_mUo Xe©{dbo OmVo.

àH$aU 11

{dÚwVeº$s
(Electricity)
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Q
I =

t
 (11.1)

 Q =   I t

   = 0.5 A × 600 s

  Q = 300 C

 {dÚwV ̂ mamMo SI EH$H$ Hy$b§~ (C) Amho, 
18Oo gmYmaUnUo 6´10  BboŠQ´>m°Ýg _Yrb 

^mamBVHo$ AgVo (EH$m BboŠQ´>m°Z _Ü`o 
–19 1.6´10 C BVH$m G$U ^ma AgVmo ho 

Amnë`mbm _m{hV Amho) {dÚwV àdmhmMo 
EH$H$ A°ånrAa AgyZ Vo \«|$M emók Am§Ðo _°ar 
A°ånrAa (1775 – 1836) `mÀ`m Zmdmdê$Z 
{Xbobo Amho. Ooìhm EH$m goH§$XmV dmhH$mÀ`m 
Am§VaN>oXmÀ`m ^mJm_YyZ EH$ Hy$b§~ {dÚwV 
^ma dmhVmo Voìhm Ë`mVyZ EH$ A°ånrAa {dÚwV 
àdmh dmhVmo Ago åhUVmV. (1A = 1 C/1 s) 

–3{dÚwV àdmh H$_r à_mUmV Agob Va Vmo {_br A°ånr`a _Ü`o _moOVmV. (1mA = 10 A) qH$dm 
–6_m`H«$mo A°ånr`a (1mA = 10 A) A°_rQ>a ZmdmÀ`m CnH$aUmÛmao {dÚwV _§S>mbmVyZ dmhUmam 

{dÚwV àdmh _moOVmV. Á`m _§S>bmVrb {dÚwV àdmh _moOmd`mMm AgVmo Ë`m _§S>bm_Ü`o A°_rQ>a 
EH$ga nÜXVrZo OmoS>bobo AgVo. Am.11.1 _Ü`o {dÚwV KQ>, {dÚwV ~ë~, A°_rQ>a d {dÚwV ~Q>Z 
AgUmè`m EH$m {dÚwV _§S>bmMr aoImH¥$Vr XmI{dbr Amho. ~ë~ Am{U A°_rQ>a _YyZ YZmJ«mH$Sy>Z 
G$U AJ«mH$S>o {dÚwV àdmh dmhVmo.

Cxm. 11.1

EH$m {dÚwV ~ë~À`m Vmao_YyZ 0.5 A BVH$m {dÚwV àdmh 10 {_{ZQ>o dmhVmo. Va _§S>bm_YyZ 
dmhUmè`m {dÚwV àdmhmMo à_mU H$mT>m.

CÎma :
  = 0.5 A,  t = 10 min = 600 sI

Am. 11.1  

{dkmZ
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?
àíZ

1. {dÚwV àdmh åhUOo H$m`?
2. {dÚwV YmaoÀ`m EH$H$mMr ì`m»`m gm§Jm.
3. EH$ Hy$b§~ {dÚwV àdmhmgmR>r Amdí`H$ AgUmar BboŠQ´>m°ÝgMr 

11.2 {dÚwV {d^d Am{U {d^dm§Va (Electric Potential and Potential 

Difference)

 {dÚwV àdmhmÀ`m dhZmg H$moUVr Jmoï> H$maUr^yV Amho? AmnU nmÊ`mÀ`m dhZmMm {dMma 

H$ê$. {jVrO g_m§Va AgUmè`m Zir_YyZ Ogo nmUr dmhÿ eH$V Zmhr VgoM Vm§ã`mÀ`m Vmao_Ü`o 

{dÚwV ^ma ñdV…hÿZ dmhV Zmhr. C§Mrda AgUmè`m nmÊ`mÀ`m Q>mH$ser Oa ZirMo EH$ Q>moH$ 

OmoS>bobo Agob VaM ZirÀ`m XmoÝhr Q>moH$mH$S>rb Xm~mV Ag_mZVm {Z_m©U hmoD$Z nmUr ZirÀ`m 

Xþgè`m Q>moH$mH$Sy>Z ~mhoa nS>Vo. AWm©V YmVwÀ`m dmhH$m_YyZ dmhUmè`m {dÚwV ^mamda 

JwéËdmH$f©UmMm H$moUVmhr n[aUm_ hmoV Zmhr, _mÌ Oa dmhH$mVrb {dÚwV Xm~m_Ü`o Á`mbm 

{d^dm§Va åhUVmV Ë`mÀ`m_Ü`o \$aH$ Agob Va {dÚwV àdmh dmhÿ bmJVmo. hm {d^dm_Yrb \$aH$ 

{dÚwV ~°Q>ar _wio nS>Vmo Á`mÀ`m _Ü`o EH$ qH$dm OmñV {dÚwV goëg AgVmV. gob _Ü`o KS>Umè`m 

amgm`{ZH$ {H«$`o_wio gobÀ`m XmoÝhr Q>moH$m§_Ü`o {d^dm§Va {Z_m©U hmoVo, Oar `m gobÛmao {dÚwV 

àdmhmMm dmna H$aV Zgbmo Varhr {VÀ`m_Ü`o {d^dm§Va AmT>iVo. Ooìhm dmhH$ _§S>imVrb 

KQ>H$m§er gob OmoS>bm OmVmo Voìhm {d^dm§Vam_wio dmhH$mVrb ^mambm MmbZm {_iVo d {dÚwV 

àdmh {Z_m©U hmoVmo. {dÚwV _§S>bm_Ü`o {dÚwV àdmh dmhVm R>odÊ`mgmR>r gobbm Amnbr 

gmR>{dbobr amgm`{ZH$ D$Om© IMu Kmbmdr bmJVo.

 Á`m {dÚwV _§S>bm_YyZ {dÚwV àdmh dmhV Amho Ë`mÀ`m XmoZ Q>moH$m_Yrb {d^dm§Va åhUOo 

EH$m q~XÿnmgyZ Xþgè`m q~Xÿn`ªV EH$H$ ̂ ma dmhÿZ ZoÊ`mgmR>r Ho$bobo H$m`© hmo`.

 XmoZ q~Xÿ_Yrb {d^dm§Va (V) = Ho$bobo H$m`© (W) / {dÚwV ̂ ma (Q)

{dÚwVeº$s
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 V =  W/ Q  (11.2)

  W  = VQ

 W    =  12 V × 2 C

  W  = 24 J.

 {dÚwV {d^dmMo SI EH$H$ ìhmoëQ> (V) AgyZ Vo A°bog±S´>mo ìhmoëQ>m (1745–1827) ZmdmÀ`m 
BQ>m{b`Z ^m¡{VH$ emókmÀ`m Zmdmdê$Z XoÊ`mV Ambo Amho. {dÚwV dmhÿZ ZoUmè`m dmhH$mÀ`m 
EH$m q~XÿnmgyZ Xþgè`m q~XÿH$S>o 1 Hy$b§~ {dÚwV ̂ ma dmhÿZ ZoÊ`mgmR>r Oa 1 Á`yb BVHo$ H$m`© Pmbo 
Agob Va Ë`m XmoZ q~Xÿ_Yrb {d^dm§Va 1 ìhmoëQ> Amho Ago åhUVmV.

åhUOo    1 Á`yb
1 ìhmoëQ>  =

        1 Hy$b§~
–1         1V    =  1 JC

ìhmoëQ>_rQ>a ZmdmÀ`m CnH$aUmÛmao {d^dm§Va _moOVmV.

Á`m XmoZ q~Xÿ_Yrb {d^dm§Va _moOm`Mo AgVo Ë`m§À`mer g_m§Va OmoS>UrZo ìhmoëQ>_rQ>a OmoS>bobm 
AgVmo.

CXm. 11.2 

Oa XmoZ q~Xÿ_Yrb {d^dm§Va 12 V Amho. Va Ë`m§À`m_YyZ 2 C {dÚwV ^ma  dmhÿZ ZoÊ`mgmR>r 
{H$Vr H$m`© H$amdo bmJob?

CÎma : 

XmoZ q~Xÿ_Yrb {d^dm§Va (V = 12 V) 12 V AgyZ Ë`m§À`m_YyZ dhmUmam {dÚwV ^ma 
(Q = 2 C) 2  Hw$b§~ Amho. g_rH$aU 11.2 dê$Z {dÚwV ̂ ma dmhÿZ ZoÊ`mgmR>r H$amdo bmJUmao 

{dkmZ

 (11.3) 
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?
àíZ

1. dmhH$m_Ü`o {d^dm§Va gmR>dyZ R>odÊ`mgmR>r dmnaë`m OmUmè`m 
CnH$aUmMo Zm§d {bhm.

2. XmoZ Q>moH$m§_Yrb {d^dm§Va 1 V Amho, ̀ m {dYmZmMm AW© gm§Jm.
3. 6 V ~°Q>ar_YyZ OmUmè`m àË`oH$ Hy$b§~ {dÚwV ^mambm {H$Vr COm© 

nwa{dbr OmB©b?

11.3  {dÚwV _§S>bmMr aoImH¥$Vr (Circuit Diagram)

 Amnë`mbm _m{hV Amho H$s {dÚwV _§S>bm_Ü`o gob (qH$dm ~°Q>ar), {dÚwV ~Q>Z, {dÚwV 
CnH$aU (CnH$aUo), OmoS>Umè`m Vmam ̀ m gdmªMm g_mdoe hmoVmo. ̀ m _§S>bmVrb gd© KQ>H$ {d{eï> 
`mo½` {MÝhm§Zr XmIdyZ _§S>bmMr aoImH¥$Vr H$mT>br Va gmo`rñH$a R>aVo. 11.1 ̀ m VŠË`m_Ü`o H$mhr 
{dÚwV KQ>H$m§Zm dmnabr OmUmar {d{eï> {MÝho XmI{dbr AmhoV.

H«$.g§. KQ>H$ {MÝho

1 {dÚwV gob

2 ~°Q>ar qH$dm goëgMm g§M

3 {dÚwV ~Q>Z qH$dm pñdM (CKS>o)

4 {dÚwV ~Q>Z qH$dm pñdM (~§X)

5 VmaoMr OmoS>Ur

6 EH$_oH$m§er Z OmoS>boë`m Vmam§Mo
 Amobm§S>Uo (crossing)

7 {dÚwV ~ë~

8 R {dÚwV amoYmMm {dÚwV amoYH$
9 ~XbVm {dÚwV amoY qH$dm amoYZr
 (rheostat)

10 A°_rQ>a

{dÚwVeº$s
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1 1

2 2

3 3

4 4

11.4  Amoh_Mm {Z`_ (Ohm's Law)

 dmhH$mÀ`m XmoZ Q>moH$m_Yrb {d^dm§Va d Ë`mÀ`m_YyZ dmhUmar {dÚwV Ymam `m§À`m H$mhr 
g§~§Y Amho H$m? ̀ mMm AmnU EH$m H¥$VrÛmao emoY bmdy`m.

CnH«$_ 11.1

Am. 11.2  Amoh_Mm {Z`_ {eH$Ê`mgmR>r 
Amdí`H$ {dÚwV _§S>b

H«$.g§.
{dÚwV _§S>bmV 
dmnaboë`m 

goëgMr g§»`m

{ZH«$mo_ Vmao_Yrb
{dÚwV Ymam I 
(A°ånrAa)

{ZH«$mo_ VmaoÀ`m
Q>moH$m_Yrb 
{d^dm§Va 

V (ìhmoëQ>)

V/ I
ìhmoëQ>/
A°ånrAa

{dkmZ

11.1
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(11.4)

(11.5)

 (11.6)

(11.7)

{dÚwVeº$s

11.4

11.5

95

0
(A)

2.0

1.6

1.2

0.8

0.4

0.1 0.2 0.3 0.4 0.5 0.6
{dÚwV àdmh

{d
^d

m§V
a 

(V
)

11.3

11.3

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



 96  

A
X Y

I

K

 g_rH$aU 11.7 dê$Z Amnë`m bjmV ̀ oVo H$s {dÚwV amoYH$m_YyZ dmhUmam {dÚwV àdmh hm 
Ë`mVrb {dÚwV {damoYmÀ`m ì`ñV à_mUmV ~XbVmo. Oa {dÚwV {damoY XþßnQ> Ho$bm Va {dÚwV Ymam 
{Zå_r hmoVo. ì`dhmam_Ü`o ~è`mM doim {dÚwV _§S>bmVrb {dÚwV àdmh H$_r qH$dm OmñV H$amdm 
bmJVmo. Á`m KQ>H$mÛmao ìhmoëQ>oO ómoVm_Ü`o ({d^dm§Vam_Ü`o) ~Xb Z KS>{dVm {dÚwV àdmhmMo 
{Z`_Z hmoVo Ë`mbm ~XbUmam {dÚwV {damoY åhUVmV {dÚwV {damoY ~XbÊ`mgmR>r {dÚwV 
_§S>bm_Ü`o [aAmoñQ>°Q>  ZmdmMo CnH$aU dmnaVmV. dmhH$m_Yrb {dÚwV {damoYmMm (rheostat)

H¥$Vr 11.2

n Zm`H«$mo_ dm`a, Q>m°M©Mm ~ë~, 10W Mm ~ë~, A°_rQ>a (0-5 A \$aH$mMo) EH$ {dÚwV 
~Q>Z Am{U H$mhr {dÚwV Vmam BË`mXr gd© gm{hË` ¿`m.

n Am. 11.4 _Ü`o XmI{dë`m à_mUo 1.5 V À`m Mma H$moaS>çm goëg A°{_Q>a g{hV {dÚwV 
_§S>bm_Ü`o EH$ga OmoS>UrZo OmoS>m ̀ m {dÚwV _§S>bm_Ü`o XY hr \$Q> R>odm.

n XY `m \$Q>r_Ü`o Zm`H«$mo_ dm`a OmoSy>Z {dÚwV _§S>b nyU© H$am. {dÚwV ~Q>Z gwê$ H$am. 
A°_rQ>a _Yrb Zm|Xr {bhÿZ R>odm. {dÚwV ~Q>Z ~§X H$am ({Q>n : {dÚwV _§S>bmVrb {dÚwV 
àdmhmMo _mnZ Pmë`mZ§Va {dÚwV ~Q>Z ~§X H$am)

n AmVm Zm`H«$mo_ dm`a H$mTy>Z Q>mHy$Z Ë`m {R>H$mUr Q>m°M©Mm ~ë~ OmoS>m Am{U {H$Vr {dÚwV 
àdmh dmhVmo Vo A°_rQ>a_Ü`o nmhÿZ Zm|X H$am.

n darb H¥$Vr XY \$Q>r_Ü`o 10W ~ë~Mm dmna H$ê$Z nwÝhm H$am.

n XY \$Q>r_Ü`o doJdoJio KQ>H$ OmoS>ë`mZ§Va A°_rQ>a_Yrb Zm|Xr _Ü`o H$mhr \$aH$ AmT>iVmo 
H$m? ̀ m {ZarjUm§dê$Z Vwåhr H$moUVo AZw_mZ H$mTy> eH$Vm?

n XY `m \$Q>r_Ü`o Vwåhr doJdoJio KQ>H$ OmoSy>Z hm à`moJ H$ê$ eH$Vm. àË`oH$doir 
A°_rQ>a_Yrb Zm|Xr nhm Am{U ̀ m {ZarjUm§Mm gyú_ Aä`mg H$am.

Zm`H«$mo_ Vma 10 W Mm ~ë~

Q>m°M©Mm ~ë~

 darb H¥$VrÛmao Amnë`mbm ho g_OVo H$s, àË`oH$ KQ>H$mÀ`m doir Ë`mVyZ dmhUmar {dÚwV 
Ymam {^Þ Amho. Agm \$aH$ H$m AmT>iVmo? H$mhr KQ>H$m_YyZ {dÚwV ghOnUo dmhVo Va H$mhr 
KQ>H$ ̀ m {dÚwV àdmhmbm {damoY H$aVmV. {dÚwV _§S>bm_Ü`o BboŠQ´>m°ÝgÀ`m hmbMmbt_wio {dÚwV 
àdmh dmhVmo ho AmnUmbm _m{hV Amho. nU dmhH$mVrb BboŠQ´>m°Ýg {\$aÊ`mgmR>r nyU©nUo _wº$ 

{dkmZ
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ZgVmV. Ë`m§À`m _mJm©Vrb AUy§À`m AmH$f©Um_wio Ë`m§À`m hmbMmbtZm à{VH$ma hmoVmo. 
AemàH$mao dmhH$m_YyZ dmhUmè`m BboŠQ´>m°ÝgÀ`m hmbMmbr {damoYm_wio _§X hmoVmV. Ë`m_wio Omo 
KQ>H$ H$_r {dÚwV {damoY H$aVmo Ë`mbm gwdmhH$ g_Obm OmVmo. Á`m dmhH$m_Ü`o _moOVm 
`oÊ`mBVnV WmoS>mgm {dÚwVamoY AgVmo Ë`mbm {dÚwV {damoYH$ Ago åhUVmV d Ë`mM AmH$mamMm 
Xþgam KQ>H$ Á`mÀ`m_Ü`o {dÚwVamoY OmñV AgVmo Ë`mbm Xþdm©hH$ åhUVmV. Ë`mM AmH$mamMm 
{dÚwV {damoYH$ Agob Va OmñV {damoY H$aVmo.

11.5  dmhH$mMm amoY Á`m KQ>H$mda Adb§~yZ AgVmV Vo KQ>H$

CnH«$_ 12.3

n 11.5 AmH¥$Vr_Ü`o XmI{dë`mà_mUo gob, A°_rQ>a, l  bm§~rMr Zm`H«$mo_ dm`a ( l ) 
Am{U {dÚwV ~Q>Z dmnê$Z _§S>b V`ma H$am.

Am. 11.5  {dÚwV dmhH$ VmaoMm {dÚwV amoY H$moUË`m KQ>H$m§da Adb§~yZ AgVmo `mMm Aä`mg
H$aÊ`mgmR>r {dÚwV _§S>b.

n {dÚwV ~Q>Z gwê$ H$am. A°_rQ>aÛmao dmhUmè`m {dÚwV àdmhmMr Zm|X H$am.

n AmVm n{hbr Zm`H«$mo_ dm`a H$mTy>Z Q>mH$m Am{U {VÀ`m OmJr {VVŠ`mM OmS>rMr _mÌ 
XþßnQ> bm§~rMr Xþgar Zm`H«$mo_ dm`a ( 2 l ) Am. 11.5 _Ü`o XmI{dë`mà_mUo OmoS>m.

n A°_rQ>aÀ`m dmMZmMr ( Reading) Zm|X H$am.

n AmVm ̀ m nojm OmS> nU {VVŠ`mM bm§~rMr ( l ) H«$_m§H$ 3 _Ü`o XmI{dë`mà_mUo Xþgar 
Zm`H«$mo_ Vma dmnam. OmS> VmaoÀ`m H$mQ> N>oXmMo joÌ\$i XoIrb OmñV AgVo. AmVm ̀ m 
VmaoVyZ dmhmUmè`m {dÚwV àdmhmMr Zm|X H$am.

n AmH¥$Vr 11.5 _Yrb {ZX}{eV (4) _Ü`o XmI{dë`mà_mUo Zm`H«$mo_ VmaoEodOr 
Vm§ã`mMr Vma OmoS>m. `m VmaoMr bm§~r Am{U H$mQ>N>oXmMo joÌ\$i n{hë`m VmaoBVHo$ 
( l ) Agy Úm. ̀ m Vmao_YyZ dmhUmè`m {dÚwV àdmhmMr Zm|X H$am.

n `m gd© CXmhaUm§_Ü`o dmhUmè`m {dÚwV àdmhmVrb \$aH$ nhm.

n {dÚwV dmhH$mÀ`m bm§~rda {dÚwV àdmh Adb§~yZ AgVmo H$m?

n {dÚwV dmhH$mÀ`m H$mQ> N>oXmÀ`m joÌ\$imda {dÚwV àdmh Adb§~yZ AgVmo H$m?

{dÚwVeº$s
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(11.8)

(11.9)

(11.10)

  r (rho) qH$dm èhmo hm dmhH$mÀ`m YmVwÀ`m {dÚwV à{VamoYH$VoMm pñWam§H$ Amho. {dÚwV 
à{VamoYH$VoMo SI _Yrb W m ho n[a_mU Amho. à{VamoYH$Vm hm nXmWm©Mm qH$dm Ðì`m§Mm {d{eï> 

–8 –6JwUY_© AgVmo. YmVy Am{U {_lYmVy ̀ m§Mr à{VamoYH$Vm AJXr H$_r åhUOo 10  W m Vo 10  W 

m ̀ m Xaå`mZ AgVo. Vo {dÚwVMo gwdmhH$ AgVmV. a~a Am{U H$mM ̀ m gma»`m {dÚwV Xþdm©hH$ 
12 17Ðì`m§Mr à{VamoYH$Vm 10  W m Vo 10  W m `m Xaå`mZ AgVo. nXmWmªMm {dÚwV amoY 

(resistance) Am{U à{VamoYH$Vm (resistivity) ho XmoÝhr Vn_mZmZwgma ~XbV OmVmV.

 11.2 ̀ m VŠË`mdê$Z Amnë`mbm Ago {XgyZ ̀ oVo H$s {_l YmVy§Mr à{VamoYH$Vm Ë`mÀ`mVrb 
KQ>H$ YmVw§nojm OmñV AgVo. Cƒ Vn_mZmbm {_l YmVy bJoM OiyZ OmV ZmhrV (Am°ŠgrS>rH$aU 
hmoV Zmhr) Ë`m_wio Ë`m§Mm Cn`moJ {dÚwV Bór, Q>moñQ>a ̀ mgma»`m CnH$aUm_Ü`o Ho$bm OmVmo. {dÚwV 
{deofV… ~ë~_Yrb VmaogmR>r Q>§JñQ>Z hm EH$_od YmVy dmnabm OmVmo, Oa Vm§~o Am{U 
A°ë`y{_Zr`_ ̀ m YmVw§À`m Vmam {dÚwV dhZmgmR>r _moR>çm à_mUmda dmnaë`m OmVmV.

oVº$m 11.2  20 C Vn_mZmbm H$mhr Ðì`m§Mr à{VamoYH$Vm

Ðì` à{VamoYH$Vm ( W m)

{dkmZ

(11.5)-(11.7)`mMo

  R ∝ l  

R ∝ 1/A  
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CXmhaU 11.5
o 20 C Vn_mZmbm 1m bm§~rÀ`m YmVwÀ`m VmaoMm amoY 26 W Amho. Oa Ë`m VmaoMm ì`mg 

0.3 mm Agob Va Ë`m Vn_mZmbm YmVwMr à{VamoYH$Vm {H$Vr Agob? Vº$m H«$. 11.2 À`m 
ghmæ`mZo YmVwMo Zm§d emoYyZ H$mT>m.

CÎma :

 VmaoMm {dÚwV amoY  R = 26 W,��
–4 d = 0.3 mm = 3 ́  10  m, Am{U VmaoMr bm§~r l = 1m ho Amnë`mbm {Xbobo Amho.

 {Xboë`m_Ü`o qH$_Vr darb gyÌm_Ü`o dmné

o –6   20 C> bm YmVyMm amoY 1.84 x 10 W�m  Amho

CXm 11.6

 {Xboë`m YmVwÀ`m VmaoMr bm§~r l Am{U H$mQ>N>oXmMo joÌ\$i A AgyZ {dÚwV amoY 4 W Amho. 
Va Xþgè`m Ë`mM YmVwÀ`m EH$m VmaoMr bm§~r Oa l /2 AgyZ H$mQ> N>oXmMo joÌ\$i Oa 2A 
Agob Va Ë`m VmaoMm {dÚwV amoY {H$Vr Agob?

{dkmZ

11.4

r = (RA/l ) = (Rπd2/4l )

r = 1.84 × 10–6  mW
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?

CÎma :

 n{hë`m VmaogmR>r

   1     R   =  r  = 4 W1
          A

 AmVm Xþgè`m VmaogmR>r

    l / 2   1   1  
R   =  r =    r2

           2A       4       A
  1   

R   =   R2 1       4

 R   = 1 W2

àíZ
1. H$moUË`m KQ>H$mda dmhH$mMm amoY Adb§~yZ AgVmo?
2. EH$mM YmVwnmgyZ ~Zboë`m XmoZ Vmam AgVrb d Ë`mn¡H$s EH$ 

OmS> Vma Agob Am{U Xþgar ~marH$ Vma Agob Va H$moUË`m 
àH$maÀ`m Vmao_YyZ {dÚwV àdmh ghOnUo dmhÿ eHo$b Á`mdoir 
Ë`m Vmam EH$mM ómoVmbm OmoS>boë`m AgVmV? H$m?

3. EImÚm {dÚwV KQ>H$mMm {dÚwV amoY VmoM Agob Va _mÌ XmoZ 
Q>moH$m§_Yrb {d^dm§Va nydunojm {Zå_o Pmbo Ë`mdoir Ë`mÀ`m_YyZ 
dmhUmè`m {dÚwV Ymao _Ü`o H$moUVm ~Xb AmT>iVmo?

4. BboŠQ´>rH$ Bór Am{U BboŠQ´>rH$ Q>moñQ>a_Ü`o Agobobo VmaoMo doQ>moio 
YmVwnmgyZ ~Zbobo ZgVmV Va {_lYmVy§nmgyZ H$m ~Zbobo 
AgVmV?

5. Vº$m H«$. 11.2 Mm Cn`moJ H$ê$Z Imbrb àíZm§Mr CÎmao {bhm.
 (a)  nmam d bmoI§S> ̀ mn¡H$s H$moUVm YmVy OmñV gwdmhH$ Amho?
 (b)  H$moUVm nXmW© (Ðì`) CÎm_ dmhH$ AgVmo?

11.6  {dÚwV {damoYH$mÀ`m g§MmMm {dÚwV amoY

(Resistance of a system of Resistors)

 _mJrb ̂ mJm_Ü`o AmnU H$mhr gmÜ`m _§S>bm§Mm Aä`mg Ho$bm EImÚm dmhH$m_YyZ dmhUmam 
{dÚwV àdmh Ë`mÀ`m {dÚwV amoYmda Am{U Ë`mÀ`m Q>moH$m§_Yrb {d^dm§Vamda H$gm Adb§~yZ 
AgVmo ho AmnU nm{hbo Amho. {d{dY {dÚwV CnH$aUm§_Ü`o {dÚwV {damoYH$m§Mo doJdoJù`m àH$mao 
EH$ÌrH$aU Ho$bobo AgVo. ̀ m {d{dY amoYm§À`m EH$ÌrH$aUmgmR>r Amoh_Mm {Z`_ H$gm bmJy nS>Vmo 
Vo AmVm nmhÿ.
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 {dÚwV amoYH$ OmoS>Ê`mÀ`m XmoZ nÜXVr AmhoV. Am. 11.6 _Ü`o VrZ {dÚwV amoYH$ AZwH«$_o 
R  ,  R  ,  R  ho EH$_oH$m§Zm gaiaofoV OmoS>bobo {XgVmV. Aem àH$maÀ`m {dÚwV amoYm§À`m 1 2 3

OmoS>Urbm EH$ga OmoS>Ur Ago åhUVmV.

Am. 11.6  {dÚwV amoYH$m§Mr EH$ga OmoS>Ur

 Am. 11.7 _Ü`o VrZ {dÚwV amoYH$m§Mr Q>moHo$ EH$ÌrH$aUnUo X Am{U Y ̀ m XmoZ q~Xÿ§À`m _Ü`o 
OmoS>bobr AmhoV. Aem {dÚwV amoYH$m§À`m OmoS>Urbm {dÚwV amoYH$m§Mr g_m§Va OmoS>Ur Ago 
åhUVmV.

Am. 11.7  {dÚwV amoYH$m§Mr g_m§Va OmoS>Ur

11.6.1  {dÚwV {damoYH$mÀ`m EH$ga OmoS>Ur (Resisters in Series)

 Á`mdoir AZoH$ {dÚwV {damoYH$ EH$ga OmoS>UrZo EImÚm {dÚwV _§S>bmV OmoS>bobo AgVmV 
Voìhm {dÚwV àdmhmÀ`m _wë`mV H$moUVm \$aH$ AmT>iVmo? Ë`m§Mm EH§$Xa {dÚwV amoY {H$Vr Agob? 
Imbrb CnH«$_mÛmao AmnU ho gd© g_OyZ KoÊ`mMm à`ËZ H$ê$.
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 {dÚwV _§S>bm_Ü`o A°_rQ>a H$moUË`mhr {R>H$mUr R>odbm Var {dÚwV àdmhmMo _yë` ~XbV Zmhr 
Ago Vwåhmbm AmT>iob. AemàH$mao {dÚwV amoYH$m§Mr EH$ga OmoS>Ur AgUmè`m {dÚwV _§S>bmVrb 
H$moUË`mhr ^mJm_Ü`o EH$mM _wë`mMm (EH$ gmaIm) {dÚwV àdmh dmhVmo qH$dm àË`oH$ 
amoYH$m_YyZhr EH$gmaImM {dÚwV àdmh dmhVmo.

H¥$Vr 11.4

H¥$Vr 11.5

n 11.4 CnH«$_mVrb XY `m OmJo_Yrb EH$ga OmoS>UrZo OmoS>boë`m {dÚwV amoYH$m§_Ü`o 
ìhmoëQ>m{_Q>a Am.11.6 à_mUo OmoS>m.

n {dÚwV ~Q>Z gwê$ H$ê$Z ìhmoëQ>{_Q>a _Yrb Zm|X nhm. `m ìhmoëQ>{_Q>a_YyZ Amnë`mbm 
EH$ga OmoS>UrZo OmoS>boë`m {dÚwV amoYH$m§_Yrb {d^dm§Va g_OVo. g_Om Vo V Amho. 
AmVm ~°Q>arÀ`m XmoZ Q>moH$m§_Yrb {d^dm§Va _moOm d XmoÝhr {d^dm§Vam§Mr VwbZm H$am.

n AmVm {dÚwV ~Q>Z H$mTy>Z ìhmoëQ>_rQ>aer g§~§Y VmoS>m Am{U AmVm Am.11.8 à_mUo n{hë`m 
{dÚwV amoYH$mVrb X Am{U P Q>moH$m_Ü`o ìhmoëQ>_rQ>a OmoS>m.

Am. 11.8

{dÚwVeº$s
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 Vwåhmbm Ago {XgyZ ̀ oB©b H$s V {d^dm§Va ho V  , V  d V  ̀ m VrZ {d^dm§VamÀ`m ~oaOoBVHo$ 1 2 3

AgVo. åhUOoM {dÚwV amoYH$m§À`m EH$ga OmoS>UrMo EHy$U {d^dm§Va åhUOo Ë`m OmoS>Ur_Yrb 
àË`oH$ {dÚwV amoYH$mÀ`m {d^dm§VamMr ~oarO AgVo. åhUOoM
 V  =  V  + V  + V1 2 3

 AmH¥$Vr 11.8 _Ü`o XmI{dë`mà_mUo g_Om {dÚwV _§S>bm_YyZ I hr {dÚwV dmhV Amho. 
àË`oH$ {dÚwV amoYH$mVrb {dÚwV YmamgwÜXm I Amho. Agohr eŠ` hmoD$ eH$Vo H$s VrÝhr {dÚwV 
amoYH$ H$mTy>Z Q>mHy$Z Ë`m§À`mEodOr {VVŠ`mM _wë`mMm EH$M R hm {dÚwV amoYH$ OmoS>m`Mm H$s 
Á`mMo {d^dm§Va V amhrb Am{U Ë`mÀ`m _YyZ dmhUmar {dÚwV Ymam I hr VrM amhrb. ̀ m _§S>bmMo 
Amoh_À`m {Z`_mZwgma {d^dm§Va Imbrb à_mUo (11.12) {_iVo.
 V  =  IR

Oa àË`oH$ {dÚwV amoYH$mbm Amoh_Mm {Z`_ ñdV§ÌnUo bmdbm Va

 V   =  IR1 1

 V   =  IR2 2

Am{U V   =  IR3 3

g_rH$aU 11.11 dê$Z

 IR  =  IR  + IR  + IR1 2 3

qH$dm R   =  R  + R  + RS 1 2 3

 `mdê$Z AmnU Ago åhUy eH$Vmo H$s Ooìhm {dÚwV amoYH$ EH$ga OmoS>UrZo OmoS>bobo AgVmV 
Voìhm ̀ m amoYH$m§À`m g§`moJrH$ amoY Rs åhUOo R ,  R  ,  R  ̀ m VrZ amoYm§À`m ~oaOo BVH$m AgVmo 1 2 3

Am{U Ë`m_wio Rs ̀ m amoYmMo _wë` Ë`m EH$ga OmoS>UrVrb àË`oH$ amoYmnojm OmñV AgVo.

{dkmZ

 (11.11)

(11.12)

[11.13(a)]

[11.13(b)]

[11.13©]

(11.14)
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Am. 11.9  4 W Mm {dÚwV amoYH$ Am{U 6V ~°Q>ar ̀ m§À`mer EH$ {dÚwV ~ë~ EH$ga OmoS>UrZo 
OmoS>bm Amho.

CÎma :

 {dÚwV ~ë~Mm {dÚwV amoY R  =  20 W1

EH$ga OmoS>UrZo OmoS>bobm {dÚwV amoYH$mMm amoY R  =  4 W 2

{dÚwV _§S>bmMm EHy$U {dÚwV amoY

 R  =  R  + R1 2

qH$dm R   =  20 W + 4 W = 24 WS

 ~°Q>arÀ`m XmoZ Q>moH$m§_Yrb EHy$U {d^dm§Va
 V  =  6V

{dÚwV _§S>bm_YyZ dmhUmar EHy$U {dÚwV Ymam Amoh_À`m {Z`_mZwgma

 I  =  V / RS

    =  6V / 24 W
    =  0.25 A

Oa {dÚwV ~ë~bm Am{U dmhH$mbm Amoh_Mm {Z`_ ñdV§ÌnUo bmJy Ho$bm Va ~ë~À`m 
Q>moH$m§_Yrb {d^dm§Va

 V   =  20 W ́  0.25A1

      =  5V

Am{U

dmhH$m_Yrb {d^dm§Va  V   =  4 W ́  0.25 A2

       =  1V

 g_Om Amnë`mbm {dÚwV ~ë~ Am{U dmhH$m_Yrb EH$ga OmoS>Ur H$mTy>Z Q>mHy$Z Ë`m EodOr 
EH$M g__wë` {dÚwV amoYH$ OmoS>md`mMm Amho, Am{U Ë`mMm {dÚwV amoY Agm Agmdm H$s 
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~°Q>arÀ`m Q>moH$m§_Yrb {d^dm§Va 6V Agob d {dÚwV _§S>bm_YyZ 0.25A Mr {dÚwV Ymam dmhV 
amhrb. g__yë` {dÚwV amoYH$mMm {dÚwV amoY R åhUOo -
 R  =  V / I

    =  6V / 0.25A

àíZ

1. Aem {dÚwV _§S>bmMr aoImH¥$Vr H$mT>m H$s Á`m_Ü`o àË`oH$s 2V À`m VrZ 
goëg AgUmar ~°Q>ar, 8 W Mm {dÚwV amoYH$ Am{U 12 W Mm {dÚwV 
amoYH$ Am{U EH$ {dÚwV ~Q>Z Agob d ho gd© EH$ga OmoS>UrZo OmoS>bobo 
Agob.

2. darb {dÚwV _§S>bmMr nwÝhm aoImH¥$Vr H$mT>m Á`m_Ü`o {dÚwV amoYH$m§_Ü`o 
{dÚwV _moOÊ`mmgmR>r A°_rQ>a OmoS>bobm Agob Am{U 12  W À`m {dÚwV 
amoYH$m§_Ü`o {d^dm§Va _moOÊ`mgmR>r ìhmoëQ>_rQ>a OmoS>bobm Agob. AmVm 
A°_rQ>a Am{U ìhmoëQ>_rQ>a _Yrb Zm|Xr {H$Vr AgVrb?

11.6.2  {dÚwV amoYH$m§Mr g_m§Va OmoS>Ur (Resistance in Parallel)

 Am. 11.7 _Ü`o XmI{dë`mà_mUo VrZ {dÚwV amoYH$m§Mr goëgÀ`m g§Mmer (qH$dm ~°Q>arer) 
g_m§Va OmoS>Ur H$am.

H¥$Vr 11.6

n R ,  R  ,  Am{U  R  ̀ m VrZ {dÚwV 1 2 3

amoYH$m§Mr XY hr g_m§Va OmoS>Ur 
H $ a m .  A m . 1 1 . 1 0  _ Ü ` o  
XmI{dë`mà_mUo Vr OmoS>Ur ~°Q>ar, 
{dÚwV ~Q>Z Am{U A°_rQ>aer OmoS>m. 
g_m§Va OmoS>Ur Ho$boë`m {dÚwV 
amoYm§Zm EH$ ìhmoëQ>_rQ>a g_m§Va 

{dkmZ

Am. 11.10

n ~Q>U Mmby H$am Am{U A°_rQ>a _Yrb Zm|X nhm.
n {dÚwV ~Q>Z Ymam I Amho Ago g_Oy. VgoM ìhmoëQ>_rQ>a _Yrb Zm|X nhm. `m g_m§Va 

OmoS>UrMo V {d^dm§Va Vo XmIdrb. àË`oH$ {dÚwV amoYH$mMo {d^dm§Va gwÜXm V Amho. 
AmH¥$Vr 11.11 _Ü`o XmI{dë`mà_mUo ìhmoëQ>_rQ>a àË`oH$ {dÚwV amoYH$mbm OmoSy>Z ̀ mMm 
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 EH§$Xa {dÚwV àdmh I hm ̀ m OwiUrÀ`m àË`oH$ emIo_YyZ dmhUmè`m {dÚwVÀ`m ~oaOoBVH$m 
AgVmo.

 I  =  I  + I  + I  1 2 3

 `m g_m§Va {dÚwV amoYm§À`m OmoS>UrMm Rp hm EH$ g__wë`m§H$ Amho.

g_m§Va OmoS>Urbm Oa Amoh_Mm {Z`_ bmJy Ho$bm Va

  V 
I  =  

         Rp

 àË`oH$  {dÚwV amoYmbm Oa Amoh_Mm {Z`_ bmdbm Va

  V   ;   V   ;    Am{U   V
I   =   I   =  I   =  1 2 3

          R   R   R1     2              3

 g_rH$aU 11.15 Am{U g_rH$aU 11.17 dê$Z 

 V     V     V     V
= + +

     Rp        R       R       R1 2 3

qH$dm

 1     1      1      1 
= + +

     Rp        R       R       R1 2 3

 åhUyZ Amåhr Ago AZw_mZ H$mTy> eH$Vmo H$s JQ>m_Yrb amoYmMm g_mZ amoY g_m§Va OmoS>bm 
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n AmVm ~Q>Z ~§X H$ê$Z {dÚwV _§S>bm_YyZ A°_rQ>a Am{U ìhmoëQ>_rQ>a H$mTy>Z Q>mH$m Am{U 
AmH¥$Vr 11.11 _Ü`o XmI{dë`mà_mUo A°_rQ>a R  `m amoYmer EH$ga OmoS>UrZo OmoS>m. 1

A°_rQ>a_Yrb I  hr Zm|X nhm.2

Am. 11.11

n Ë`mMà_mUo R  Am{U R  _Yrb {dÚwV àdmh _moOm Omo AZwH«$_o I  Am{U I  Amho. I  , I   2 3 2 3 1 2

Am{U I  _Yrb g§~§Y emoYyZ H$mT>m.3

{dÚwVeº$s

(11.15)

(11.16)

(11.17)

(11.18)
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 EH$ga OmoS>Ur_Ü`o {dÚwV _§S>bmVyZ dmhUmam 

{dÚwV àdmh pñWa AgVmo ho AmnU nm{hbo Amho.

åhUyZM {dÚwV ~ë~ Am{U {dÚwV {hQ>a Oa EH$ga 

OmoS>UrZo OmoS>bo Va Vo Aì`dhm`© R>aob H$maU Ë`m§Mo H$m`© ì`dpñWV H$aÊ`mgmR>r Ë`m§Zm Amdí`H$ 

AgUmè`m {dÚwV àdmhmMo _wë` \$ma {^Þ Amho (CXm. 11.13 nhm) EH$ga OmoS>UrMm Xÿgam EH$ 

_moR>m VmoQ>m Agm Amho H$s Ë`m OmoS>Ur_Yrb Oa EH$ KQ>H$ {~KS>bm Va g§nyU© {dÚwV _§S>b I§S>rV 

hmoD$Z Ë`mVrb BVa H$moUVmhr KQ>H$ H$m`© H$ê$ eH$V Zmhr. b¾ g_ma§^mgmR>r qH$dm gUm§À`m 

{Xder AmnU B_maVrda a§JrV {Xì`m§À`m _mim gOmdQ>rgmR>r bmdVmo. `m _mioVrb Oa EImXm 

~ë~ H$m_ H$aV Zgob d Iam~ Pmbm Agob Va Vmo emoYyZ H$mT>Ê`mgmR>r BbopŠQ´>{e`Zbm ~amM 

doi IM© H$amdm bmJVmo. ̀ m CbQ> g_m§Va OmoS>Ur_Ü`o {dÚwV CnH$aUm§_Ü`o OmUmam {dÚwV àdmh 

{d^mJbm OmVmo. 

{dÚwVeº$s

Am. 11.12  EH$ga OmoS>Ur Am{U 
g_m§Va OmoS>Ur XmI{dUmao {dÚwV _§S>b

11.9

11.12

11.18
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 g_rH$aU 11.18 à_mUo g_m§Va OmoS>UrÀ`m _§S>bm_Ü`o EH§$Xa amoY H$_r hmoVmo. ̀ mMm Cn`moJ 
Aem {R>H$mUr hmoVmo H$s OoWo àË`oH$ gmYZmMm amoY doJdoJim AgVmo Am{U àË`oH$ gmYZmbm Ë`mMo 
H$m`© ì`dpñWV H$aÊ`mgmR>r doJdoJù`m à_mUmV {dÚwV àdmhmMr Amdí`H$Vm AgVo.

àíZ
1. nwT>rb amoY g_m§Va OmoS>UrZo OmoS>bo Joë`mg Ë`m§Mm g__wë` amoY 

6 3emoYyZ H$mT>m. - (a) 1W  Am{U 10 W  (b) 1W Am{U 10 W��
6Am{U 10 W

2. 100 W amoYm§Mm ~ë~, 50 W amoYmMm Q>moñQ>a, 500 W amoYmMm 
dm°Q>a {\$ëQ>a hr gd© CnH$aUo 220V À`m ómoVmbm g_m§Va 
OmoS>br. `m ómoVmbm Oa EH$ BboŠQ´>rH$ Bór OmoS>br Am{U Vr 
Oa `m VrZ gmYZo BVH$s {dÚwV Ymam dmnaVmV {VVH$s dmnaV 
Agob  Va Ë`m Bór_YyZ dmhUmar {dÚwV Ymam {H$Vr Agob?

3. EH$m ~°Q>arbm {dÚwV gmYZo EH$ga OmoS>UrZo OmoS>Ê`mnojm g_m§Va 
OmoS>UrZo OmoS>ë`mg H$moUVo \$m`Xo hmoVmV?

4. 2 W , 3 W  Am{U 6 W  amoY AgUmè`m VrZ amoYH$m§Zm H$go 
OmoS>mdo åhUOo EH§$Xa amoY (a) 4W  d  (b) 1W XoVrb?

5. 4 W , 8 W , 12 W  Am{U 24 W  amoY AgUmè`m Mma 
doQ>moù`mÀ`m OmoS>UrnmgyZ (a) {H$Vr H$_mb Am{U (b) {H$_mZ 
amoY àmá hmoB©b?

11.7 {dÚwV àdmhmMm Am¡pîUH$ n[aUm_  (Heating Effect of Electric 

Current)

 ~°Q>ar qH$dm goëg ho {dÚwV D$O}Mo ómoV AmhoV ho Amnë`mbm _m{hV Amho. gob _Yrb 
amgm`{ZH$ {H«$`o_wio gobÀ`m XmoZ Q>moH$m_Ü`o {d^dm§Va {Z_m©U hmoVo, Ë`m_wio BboŠQ´>m°ÝgZm MmbZm 
{_iVo ~°Q>arbm OmoS>boë`m amoYH$m_YyZ qH$dm {dÚwV g§ñWo_YyZ {dÚwV àdmh dmhÊ`mg gwê$ hmoVo. 
{dÚwV àdmh Mmby R>odÊ`mgmR>r ómoVm_YyZ D$Om© IM© hmoV ahmdr bmJVo ho AmnU 11.2 _Ü`o 
nm{hbo Amho. hr D$Om© Hw$R>o OmVo? D$Om© ómoVmVrb WmoS>r D$Om© Cn`wº$ H$m`m©gmR>r IM© hmoVo. (CXm. 
BboŠQ´>rH$ \°$Z_Ü`o Ë`mMr nmVr {\$a{dÊ`mgmR>r) Am{U am{hboë`m D$O}_wio {dÚwV gmYZm§Mo 
Vn_mZ dmT>Vo. AmnU ho gd© Amnë`m X¡Z§{XZ OrdZm_Ü`o nhmVmo. CXm. {dÚwV n§Im Oa OmñV doi 
Mmby am{hbm Va Vmo Ja_ hmoVmo. 

 Oa {dÚwV _§S>b nyU©V… {dÚwV amoYH$ Agob åhUOoM {dÚwV amoYH$ Ho$di ~°Q>arbmM OmoS>bobo 
AmhoV Aer aMZm Agob Va D$Om© ómoVmVrb D$Om© gVV IM© hmoVo Am{U Vr nyU©nUo CîUVoÀ`m 
ê$nmZo IM© hmoVo. ̀ mbmM {dÚwV àdmhmMm Am¡pîUH$ n[aUm_ Ago åhUVmV. hm Am¡pîUH$ n[aUm_ 
{dÚwV Bór Am{U {dÚwV {hQ>a_Ü`o {XgVmo.
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 g_Om R {dÚwV amoYH$m_YyZ I {dÚwV àdmh dmhV Amho d Ë`mÀ`m_Yrb {d^dm§Va V Amho. 
(Am. 11.13 nhm). g_Om t doioV Q {dÚwV ̂ ma dmhVmo. 

 V {d^dm§Vam_YyZ Q {dÚwV ̂ ma dmhmV Agob Va {d^dm§Va VQ AgVo. åhUyZ ómoVmZo ‘t’ 
doioV VQ D$Om© nwa{dbr nm{hOo åhUyZ {dÚwV ómoVmZo {dÚwV _§S>bmbm nwa{dbobr eº$s (nm°da 
BZnwQ>)

    Q     P  =  V = VI
               t

 qH$dm ‘t’ doio_Ü`o D$Om© ómoVmZo nwa{dbobr D$Om© P ́  t åhUOoM VIt Amho. 

 ómoVmH$Sy>Z IM© Pmboë`m D$O}Mo H$m` hmoVo? {dÚwV amoYH$m§_Ü`o hr D$Om© CîUVoÀ`m ê$nm_Ü`o 
IM© hmoVo. AemàH$mao I ̀ m pñWa {dÚwV YmaogmR>r t doioV H CîUVoMr {Z{_©Vr hmoVo.

 H  =  Vit

 Amoh_À`m {Z`_mZwgma (g_rH$aU 11.5)

 2H  =  I Rt

 `mbmM Á`ybMm CîUVoMm {Z`_ Ago åhUVmV. 

 `m {Z`_mZwgma amoYH$mV {Z_m©U Pmbobr CîUVm

{dÚwVeº$s

Am. 11.13  
nyU©V… amoYH$ {dÚwV _§S>bmVrb 

pñWa {dÚwV àdmh

(11.19)

(11.20)

(11.21)

AgVo.

CXmhamU 11.10

AgVo .
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  I =  ( )H
Rt

   =  ( )
100J

4   1 sW ´

   =  5 A

CXm. 11.11

4 W À`m amoYm_Ü`o 100 J  CîUVm {Z_m©U hmoVo. Va amoYm§À`m Q>moH$m_Yrb {d^dm§Va H$mT>m.

CÎma :
 H = 100 J,  R = 4 W ,  t = 1s,  V = ?

11.21 g_rH$aUmdê$Z amoYH$mVrb I {dÚwV Ymam
 

AemàH$mao amoYm_Yrb {d^dm§Va, V (g_rH$aU 11.5 dê$Z)
 V  =  IR

    =  5A ́  4 W
    =  20V

{dkmZ
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àíZ

1. BboŠQ´>rH$ {hQ>a_Yrb YmVwMr Vma àH$me_mZ hmoVo _mÌ Ë`mbm 
OmoS>bobr dm`a (cord) àH$me_mZ H$m hmoV Zmhr?

2. 50 V {d^dm§VamVyZ 96000 Hw$b§~ {dÚwV ^ma Zoë`mg {H$Vr 
CîUVm {Z_m©U hmoVo?

3. 20 W amoYmÀ`m BboŠQ´>rH$ Bór_YyZ 5A Mm {dÚwV àdmh dmhVmo 
Va 30 goH§$Xm_Ü`o {H$Vr CîUVm {Z_m©U hmoB©b?

11.7.1  {dÚwV àdmhmÀ`m Am¡pîUH$ n[aUm_mMo ì`dhmamVrb Cn`moJ
(Practical Applications of Heating Effect of Electric current)

 dmhH$m_Ü`o CîUVoMr {Z{_©Vr hmoUo hm EH$ An[ahm`© n[aUm_ Amho. ~è`mM doim Aem 
Cn`wº$ {dÚwV D$O}Mo ê$nm§Va CîUVo_Ü`o hmoUo Ano{jV ZgVo. {dÚwV _§S>bm_Ü`o Va Aem ZH$mo 
Agboë`m CîUVo_wio Ë`m CnH$aUm§Mo Vn_mZ dmT>Vo Am{U Ë`m§À`m JwUY_m©V gwÜXm ~Xb hmoV 
AgVmo. VargwÜXm {dÚwV àdmhmÀ`m Am¡pîUH$ n[aUm_mMo Cn`wº$ Cn`moJ AmhoV. {dÚwV Bór, 
{dÚwV Q>moñQ>a, {dÚwV AmoìhZ, {dÚwV {H$Q>br Am{U {dÚwV {hQ>a ̀ m gmaIr H$mhr n[a{MV CnH$aUo 
Á`yëgÀ`m CîUVoÀ`m {Z`_mda AmYm[aV AmhoV. 

 {dÚwV_wio {Z_m©U hmoUmè`m CîUVoÀ`m Cn`moJ àH$me {_i{dÊ`mgmR>r gwÜXm hmoVmo. CXm. 
BboŠQ´>rH$ ~ë~, `m CXm. _Ü`o {Z_m©U Pmboë`m OmñVrV OmñV COm© VmaoZo amoIyZ Yabr nm{hOo 
Ë`m_wio Vr Vma àM§S> à_mUmV Ja_ hmoVo Am{U àH$me ~mhoa gmoS>VmV. Q>§JñQ>ZgmaIm _O~yV YmVy 

oÁ`mMm {db` q~Xÿ A{Ve` Cƒ ({db` q~Xÿ 3380 C) Amho Agm YmVy BboŠQ´>rH$ ~ë~_Ü`o Vma 
åhUyZ dmnaVmV. {OVHo$ eŠ` Agob {VVHo$ amoYH$ AmYma dmnê$Z hr Vma CîUVonmgyZ Xÿa R>odbr 
nm{hOo. ho ~ë~ gd©gmYmaUnUo amgm`{ZH$ ÑîQ>çm A{H«$`m{eb Z¡Q´>moOZ qH$dm AaJm°Z gma»`m 
dm`y§Zr ̂ abobo AgVmV, Ë`m_wio ~ë~_Yrb VmaoMo Am`wî` dmT>Vo. V§Vy_Ü`o D$Oo©Mm _moR>m ̂ mJ hm 
CîUVoÀ`m ê$nmV IM© Pmbobm AmT>iVmo _mÌ WmoS>m ̂ mJ àH$memÀ`m ê$nmZo CËg{O©V hmoVmo.

 Á`yëgÀ`m {Z`_mda AmYm[aV CîUVoMo AmUIr EH$ ì`dhmamVrb CXmhaU åhUOo {dÚwV 
_§S>bm_Ü`o dmnabr OmUmar â`wO ({dÚwV Vm[aUr) Amho. {dÚwV _§S>bmVyZ qH$dm CnH$aUm§_YyZ 
dmhUmar OmñVrMr {dÚwV Ymam â`wO ~§X H$aVo Am{U Ë`mMo ajU H$aVo. CnH$aUm§_Ü`o â`wO 
EH$ga nÜXVrZo OmoS>VmV. ̀ m â`wO_Ü`o EImÚm YmVwMm qH$dm {_l YmVw§Mm VwH$S>m AgVmo Á`mMm 
{db`q~Xÿ C{MV AgVmo CXm. A°ë`y{_{Z`_, Vm§~o, bmoI§S>, boS> ({ego) BË`mXr. Ooìhm {dÚwV 
_§S>bm_YyZ _`m©Xonojm _moR>m {dÚwV àdmh dmhV Agob Va â`wOÀ`m VmaoMo Vn_mZ dmT>Vo Am{U 
â`wOMr Vma {dViVo, Ë`m_wio {dÚwV _§S>b I§{S>V hmoVo. {MZr _mVr qH$dm Ë`mÀ`mgma»`m BVa 
nXmWm©À`m AmdaUm_Ü`o â`yOMr Vma ~g{dbobr AgVo. KaJwVr dmnamgmR>r AgUmè`m â`yOMo 
_yë` 1A, 2A, 3A, 5A, 10A BË`mXr. 1 KW {dÚwVeº$sMm Cn`moJ H$aUmè`m BboŠQ´>rH$ Bór 
{d^dm§Va 220 V AgyZ, {VÀ`m_YyZ (1000/220) A Mm åhUOoM 4.54 A Mm {dÚwV àdmh 
dmhVmo. ̀ m CXmhaUm_Ü`o 5A Mr â`yO dmnaUo JaOoMo Amho.
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11.8  {dÚwV eº$s (Electric Power)  qH$dm {dÚwV nm°da
 H$m`© H$aÊ`mMm Xa åhUOo eº$s Amho, ho Vwåhr _mJrb B`Îmo_Ü`o {eH$bm AmhmV. D$O}À`m 
dmnamMm Xa åhUOo {dÚwV eº$s.

 g_rH$aU 11.21 dê$Z {dÚwV D$O}Mm {dÚwV _§S>bmVrb dmna qH$dm IMm©Mm Xa g_OVmo. 
`mbmM {dÚwV eº$s Ago gwÜXm åhUVmV. 

 {dÚwV eº$s  ‘P’  Zo Xe©{dVmV
 P  =  VI

qH$dm 2 2P  =  I R  =  V  / R

{dÚwV eº$sMo SI nÜXVrVrb EH$H$ d°Q> (W) Amho. EH$ d°Q> (W) åhUOo CnH$aUmZo dmnabobr 
eº$s {OÀ`mVyZ 1A {dÚwV Ymam dmhVo d {d^dm§Va 1V Amho. åhUOo

 1W  =  1 Volt ́  1 A±ånrAa =  1 VA

 d°Q> ho EH$H$ bhmZ Amho åhUyZ ì`dhmamV {H$bmod°Q> ZmdmMo _moR>o n[a_mU dmnabo OmVo. 
EH$ {H$bmo d°Q> åhUOo 1000 d°Q> eº$s Am{U doi ̀ m§Mm JwUmH$ma åhUOo {dÚwV D$Om© hmo` åhUyZ 
{dÚwV D$O}Mo EH$H$ d°Q>-Vmg (Wh) Amho. EH$ d°Q> eº$s EH$ Vmg dmnabr Va IM© Pmbobr D$Om© 
hr EH$ d°Q> Vmg AgVo. {dÚwV D$O}Mo ì`dhmamVrb EH$H$ {H$bmo d°Q>-Vmg (KWh) AgyZ Ë`mbm 
EH$ ̀ y{ZQ> Ago åhUVmV.

 1 KWh  =  1000 d°Q> ́ �3600 goH§$X
6   =  3.6 ́ �10  d°Q> goH§$X
6   =  3.6 ́ �10  Á`yb (J)

Á`
mX
m _

m{h
Vr

gm
R>r

 ~è`mM OUm§Mr Aer g_OyV AgVo H$s {dÚwV _§S>bm_Ü`o BboŠQ´>m°Ýg IMu nS>VmV. 
_mÌ ho MyH$ Amho! AmnU BboŠQ´>rgrQ>r ~moS>© qH$dm H§$nZrbm {dÚwV qH$dm \°$Z ̀ m gma»`m 
CnH$aUm_YyZ BboŠQ´>m°ÝgMr hmbMmb hmoÊ`mgmR>r D$Om© nwa{dVmV åhUyZ Ë`m§Zm n¡go XoVmo. 
D$O}Mo AmnU n¡go XoVmo.

{dkmZ
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Cxm. 11.13

400 W Mm EH$ ao\«$sOaoQ>a amoO AmR> Vmg H$m`© H$aVmo. 3.00 à{V KWh à_mUo 30 {XdgmV 
dmnaÊ`mV ̀ oUmè`m D$O}Mr qH$_V H$mT>m.

CÎma :

 30 {XdgmV ao\«$sOaoQ>aZo dmnabobr EHy$U D$Om©

400 W ́ �8.0  Vmg/{Xdg ́ �30  {Xdg  =  96000 Wh

           =  96 KWh

AemàH$mao 30 {Xdgm_Ü`o ao\«$sOaoQ>aZo dmnabobr D$O}Mr qH$_V 

    =  96 KWh ́ �$é.�3.00/ KWh  =  é.�288.00

àíZ

1. {dÚwV YmaoZo nwa{dboë`m D$O}Mm Xa H$gm {ZpíMV H$aVmV?

2. EH$ {dÚwV _moQ>a 220V bmB©Z H$Sy>Z 5A {dÚwV Ymam KoVo Va _moQ>aMr 
eº$s H$mT>m. VgoM XmoZ VmgmV dmnabobr D$Om© H$mT>m.

Vwåhr H$m` {eH$bm AmhmV?

n dmhH$m_YyZ dmhUmè`m BboŠQ´>m°ÝgÀ`m PmoVm_wio {dÚwV àdmh {Z_m©U hmoVmo. nyd© 
g_OmZwgma {dÚwV àdmhmMr {Xem BboŠQ´>m°Ýg dmhUmè`m {XeoÀ`m {déÜX Amho Ago 
g_Obo OmVo.

n {dÚwV YmaoMo SI n[a_mU A±ånrAa Amho.
n {dÚwV _§S>bm_Ü`o BboŠQ´>m°ÝgÀ`m MbZmgmR>r gob qH$dm ~°Q>arMm Cn`moJ H$aVmV. 

gobÀ`m XmoZ Q>moH$m§_Ü`o {d^dm§Va {Z_m©U hmoVo. ho {d^dm§Va ìhmoëQ>_Ü`o (V) _moOVmV.
n {dÚwV amoY hm Agm JwUY_© Amho H$s Omo dmhH$m_Yrb {dÚwV àdmhmbm à{VH$ma 

H$aVmV. Vmo {dÚwV YmaoÀ`m n[a_mUmbm {Z`§{ÌV H$aVmo. amoYmMo SI nÜXVrVrb n[a_mU 
Amoh_ (W) Amho.

n Amoh_Mm {Z`_ - {dÚwV amoYmVrb XmoZ Q>moH$m§_Yrb {d^dm§Va ho Ë`mÀ`m_YyZ 
dmhUmè`m {dÚwV àdmhmÀ`m g_ à_mUmV ~XbV AgVo, Ooìhm Vn_mZ pñWa amhVo.

n dmhH$mMm amoY bm§~rÀ`m g_à_mUmV, H$mQ>N>oXmÀ`m joÌ\$imÀ`m ì`ñV à_mUmV 
~XbVmo Am{U dmhH$mÀ`m YmVwda gwÜXm dmhH$mMm amoY Adb§~yZ AgVmo.

n EH$ga OmoS>UrZo OmoS>boë`m AZoH$ amoYmn¡H$s àË`oH$ amoYmÀ`m ~oaOoBVH$m EH§$Xa 

{dÚwVeº$s

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



 116  

I (amperes) 0.5 1.0 2.0 3.0 4.0

V (volts) 1.6 3.4 6.7 10.2 13.2

  

g__yë` {dÚwV amoY AgVmo.
n g_m§Va OmoS>UrZo OmoS>boë`m amoYm§À`m g§MmMm EH§$Xa g__wë` amoY R  Imbrb à_mUo P

H$mT>VmV.
   1      1      1      1   

= + + + ..........
 R  R       R       RP 1 2 3

n amoYm§_Ü`o IM© hmoUmar {dÚwV D$Om© Imbrbà_mUo H$mT>VmV.
 W  =  V ́ �I ́ �t
n eº$sMo EH$H$ d°Q> (W) Amho. Ooìhm 1A {dÚwV àdmh 1V {d^dm§VamVyZ dmhVmo Voìhm 

EH$ d°Q> eº$s IM© hmoVo.
n {dÚwV D$O}Mo ì`mdgm{`H$ EH$H$ {H$bmod°Q> Vmg Kwh Amho.

Aä`mg

{dkmZ

Xe©{dV

hr Amho.

`m
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h h h h

amoYH$m§À`m EH$ÌrH$aUmMm amoY(1) 9W d

amoYmZo

hr XmoZ odoQ>moio AgyZ àË`oH$sMm 24W amoY AgyZ Or AmnU doJdoJir EH$ga qH$dm 
g_m§Va OmoS>UrZo dmnê$ eH$Vmo. Va VrÝhr àH$mamV {dÚwV Ymam H$mT>m.

1200

amoYH$m YyZ_

dmhmV
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«zÀÄåvï ¥ÀæªÁºÀzÀ PÁAwÃAiÀÄ ¥ÀjuÁªÀÄUÀ¼ÀÄ 1

 {dÚwV àdmhmMm Am¡îUrH$ n[aUm_ `mMm AmnU {dÚwVeº$s `m _mJrb àH$aUmV {eH$bmo 
AmhmoV. {dÚwV àdmhmMo AmUIr H$moUVo n[aUm_ Agy eH$Vrb? Amnë`mbm _mhrV AmhoM H$s, 
{dÚwV àdmh dmhV Agbobr Vma Mw§~H$mgmaIo  H$m`© H$aVo. `mbm ~iH$Q>r XoÊ`mgmR>r Imbrb 
CnH«$_ H$ê$.

 

{dÚwV àdmhm§Mm
                    Mw§~H$s` n[aUm_

àH$aU 12

(Magnetic Effects of Electric Current)

Am. 12.1  YmVyÀ`m dmhH$mVyZ {dÚwV àdmh 
dmhÿ {Xë`mg Mw§~H$gyMr {dMbrV hmoVo.

gai bm§~rMm dmhH$

Ë`m_wio

CnH«$_ 12.1

n EH$ gai OmS> Vm§ã`mMr Vma KoD$Z {dÚwV _§S>bmV q~Xÿ X Am{U Y _Ü`o Am. 12.1 
_Ü`o XmI{dë`mà_mUo R>odm. Vma XY hr nonada C^r R>odm.

n Vm§ã`mÀ`m VmaoOdi EH$ Mw§~H$gyMr AmS>dr R>odm Ë`m Mw§~H$gwMrMr pñWVr nmhm.

n ßbJ_Ü`o dm`a KmbyZ ~Q>Z Mmby H$am d _§S>bmV {dÚwV àdmh dmhÿ Úm.
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?

h°Ýg {H«$ñQ>oZ AmoañQ>oS> (1777-1851)
 19 ì`m eVH$mVrb EH$ à_wI emók h°Ýg {H«$ñQ>oZ AmoañQ>oS> ̀ m§Zr 
"{dÚwV Mw§~H$Ëd' hm ^mJ g_OmdyZ XoÊ`mgmR>r _hËdmMr ^y{_H$m 
~Omdbr Amho. 1820 _Ü`o Ë`m§Zr AMmZH$nUoz emoY bmdbm H$s 
EImÚm YmVyÀ`m VmaoV {dÚwV àdmh dmhV Agob Va Ë`mÀ`m Odi 
R>odbobr Mw§~H$gyMr {dM{bV hmoVo. `m {Z[ajUmdê$Z AmoañQ>oS> `m§Zr 
XmIdyZ {Xbo H$s {dÚwVeº$s Am{U Mw§~H$Ëd `m XmoÝhr g§H$ënZm 
EoH$_oH$m§er g§~YrV AmhoV. Ë`m§À`m g§emoYZmZ§Va V§ÌkmZ {dH$grV 
Pmbo Ogo ao{S>Amo, {Q>.ìhr. Am{U \$m`~a Am°ßQ>rH$b B. Mw§~H$s` joÌmMo 

àíZ

CnH«$_ 12.2

12.2

{MH$Q>dm.

12.2

12.1 (Magnetic field and field lines)Mw§~H$s`  joÌ Am{U {dH$f© aofm 
Amnë¶mbm hr KQ>Zm‘mhrV AmhoM H$s, Ooìhm Mw§~H$nÅ>r hr Mw§~H$gyMr Odi AmUbr Va {VMo 
{dMbZ hmoVo. dmñV{dH$ Mw§~H$gyMr hr bhmZ Mw§~H$nÅ>r gmaIrM AgVo. Mw§~H$gyMrMr XmoÝhr Q>moHo$ 
OdiOdi X[jU Am{U CÎma {Xem Xe©{dVmV. CÎma {Xeobm Agboë¶m Q>moH$mbm CÎma Y«wd åhUVmV 
Am{U X{jU {Xeobm Agboë¶m Q>moH$mbm X{jU Y«wd åhUVmV. doJdoù¶m H¥$VrÛmao Amåhr {ZarjU Ho$bo 
AmhoH$s Mw§~H$mMo g‘mZ Y«wd AngarV d {déÕ Y«wd AmH${f©V hmoVmV.
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 Am. 12.2 _Ü`o XmI{dë`mà_mUo bmoI§S>mMm {H$g ñdV… aMZm H$aVmo. bmoI§S>mÀ`m {H$gMr 
Aer aMZm H$m Pmbr Amho? hr aMZm H$m` Xe©{dVo? Mw§~H$ Amnbm n[aUm_ Amnë`m^modVr 
KS>dyZ AmUVmo. Ë`m_wio bmoI§S>r {H$g EH$ àH$maMm Omoa AZw^dVmo Vmo Omoa bmoI§S>mÀ`m {H$gMr 
aMZm H$aÊ`mg H$maUr^yV R>aVmo. Mw§~H$mÀ`m ̂ modVr Á`m joÌmV Mw§~H$s` Omoa AgVmo. Ë`m joÌmg 
Mw§~H$s` joÌ AmT>iyZ  ̀ oVo. Á`m aofoZwgma bmoI§S>mÀ`m {H$gMr aMZm hmoVo Ë`mZm Mw§~H$s` {dH$f© 
aofm Ago åhUVmV.

 Mw§~H$nÅ>r^modVr Mw§~H$s` {dH$f© aofm {_i{dÊ`mMo AmUIr H$mhr _mJ© AmhoV H$m? hmo`, 
Vwåhr ñdV… Mw§~H$nÅ>r^modVr {dH$f© aofm H$mTy> eH$Vm.

CnH«$_ 12.3
n bhmZ Mw§~H$gwMr Am{U Mw§~H$nÅ>r ¿`m.
n ~moS>©da nm§T>am H$mS>©erQ> nona {MH$Q>Umam nXmW© bmdyZ Ë`mda Mw§~H$ {MH$Q>dyZ R>odm.
n Mw§~H$mMr n[agr_m AmIyZ ¿`m.
n CÎma Y«wdmOdi Mw§~H$gyMr R>odm. Vr H$er dmJVo? Mw§~H$gyMrMm X{jU Y«wd Mw§~H$mÀ`m 

CÎma Y«wdmH$S>o AmH${f©V hmoVmo. Mw§~H$gyMrMm CÎma Y«wd Mw§~H$mÀ`m CÎma Y«wdmnmgyZ Xÿa 
OmVmo.

n Mw§~H$gyMrÀ`m XmoÝhr Q>moH$m§À`m ñWmZm§Zm 
IwUm H$am.

n AmVm Mw§~H$gyMr Aer {\$adm H$r {VMm 
X{jU Y«wd nyduÀ`m CÎma Y«wdmOdi ̀ oB©b.

n AemàH$mao nm`è`m nm`è`mZr Am. 12.3 
_Ü`o XmI{dë`mà_mUo Mw§~H$mMm X{jU Y«wd 
`oB©n`ªV H¥$Vr H$aV ahm.

n nonadarb IwUm Ho$bobo gd© q~Xÿ dH«$mH$ma 
_mJrZo OmoS>m. Ë`m dH«$mH$ma _mJm©g {dH$f© 
aofm åhUVmV.

n darb H¥$Vr naV-naV H$am Am{U hì`m 
{VVŠ`m aofm H$mT>m. Am. 12.4 _Ü`o 
XmI{dë`mà_mUo aMZm V`ma hmoB©b. ̀ m aofm 
Mw§~H$mÀ`m ^modVr Agbobo Mw§~H$s` joÌ 
Xe©{dVmV. Ë`m aofm§Zm Mw§~H$s` {dH$f© aofm 
åhUVmV.

n {dH$f© aofodê$Z Mw§~H$gyMr {\$adm d Vwåhr 
Ë`mÀ`m {dMbZmMo {Z[ajU H$am. 
Mw§~H$gyMr Ooìhm Y«wdmOdi AmUbr OmVo 

12.4
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12.4

,

CnH«$_ 12.4

12.5

Mw§~H$gyMrÀ`m X{jU Y«wdmÀ`m {dMbZmÀ`m {XeoMo {ZarjU H$am.  Am. 12.5  _Ü`o

12.5

12.5

H$r,

 121{dÚwV àdmhm§Mm Mw§~{H$` n[aUm_

{ZKyZ

 {dH$f© aofm EH$_oH$mOdi AgVrb Va Mw§~H$s` joÌmMr eº$s g_Ow eH$Vo, joÌ OmñV 
eº$so_mZ AgVo Ooìhm Xþgè`m Mw§~H$mÀ`m Y«wdmdma OmñV Omoa bmdbm OmVmo Voìhm {dH$f© aofm ̀ m 
EH$_oH$mOdi bmJyZ AgVmV. (nhm Am.12.4)

hmoVmo

12.4

nwÝhm H$ê$Z nmhþ`m.
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Am. 12.5 (a)  Mw§~H$gyMrÀ`m da bm§~, gai Vm§ã`mMr Vma g_m§Va pñWVrV R>oD$Z V`ma Pmbobo 
{dÚwV-_§S>b Oa {dÚwV àdmhmMr {Xem ~Xbbr Va Mw§~H$gyMrÀ`m {dMbZmMr {Xem ~XbVo.

CÎma
nwd©

CÎma

npíM_

12.2.1  gai dmhH$m_Ü`o {dÚwV àdmhm_wio {Z_m©U Pmbobo Mw§~H$s` joÌ

 dmhH$m_Ü`o {dÚwV àdmhm_wio {Z_m©U Pmboë`m Mw§~H$s` joÌmMm àH$ma H$moUË`m KQ>H$mda 
Adb§~yZ AgVmo? ho dmhH$mÀ`m AmH$mamda Adb§~yZ Amho H$m? ̀ mMm emoY AmnU CnH«$_mÛmao 
KoD$.

CnH«$_ 12.5
n EH$ ~°Q>ar (12 V) EH$ ~XbUmam amoY (qH$dm amoYZr), A°_rQ>a (0-5 A), ßbJ H$i 

Am{U EH$ gai OmS> Vm§ã`mMr Vma ¿`m.
n gnmQ> Am`VmH¥$Vr nwR²>R>çmÀ`m _Ü`^mJmVyZ b§~ Aer OmS> Vm§ã`mMr Vma 1 {N>Ð nmSy>Z 

¿`m. nwÇ>m da-Imbr hmby Z`o {\$Šg Agmdm hr H$miOr ¿`m.
n Am. 12.6 (a) _Ü`o XmI{dë`mà_mUo Vm§ã`mMr Vma q~Xÿ X Am{U Y À`m _Ü`o C^r 

OmoSy>Z, ~°Q>ar, ßbJ d H$i EH$ga OmoS>UrZo OmoS>m.
n nwR²>R>çmda H$mhr bmoI§S>r {H$g EH$g_mZ arVrZo ngadm. (`mgmR>r _rR>-~mQ>br gwÕm 

dmnê$ eH$Vm)
n amoYZrMr ~XbUmar pñWVr pñWa R>odm Am{U ([ahmoñQ>°Q>) A°_rQ>a_Ü`o XmI{dboë`m 

{dÚwV-àdmhmMr Zm|X H$am.
n Vm§ã`mMr Vma q~Xÿ X Am{U Y `m§À`m _Ü`^mJr VgoM gai C^r Agë`mMr ImÌr 

H$ê$Z ¿`m. Z§Va H$i Mmby H$am. Ë`m_wio Vmao_YyZ {dÚwV àdmh dmhþ Úm.
n nwR²>R>çmda AbJX H$m§hr doi>m {Q>MH$s _mam, bmoI§S>r {H$g H$emàH$mao ngaVmo `mMo 

{Z[ajU H$am. {H$g ñdV… g_H|$Ðr dVw©imÀ`m ñdê$nmV Vm§ã`m§À`m Vmao^modVr 
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ngabobm Agob Am. 12.6 (b) 
n hr g_H|$Ð dVw©io H$m` Xe©{dVmV? Vr Mw§~H$s` {dH$f© aofm Xe©{dVmV.
n Mw§~H$s` joÌmMr {Xem H$er {_iVo? Mw§~H$gwMr dVw©imdarb EH$m q~Xÿda (g_Om P) 

R>odm. Mw§~H$gyMrÀ`m {XeoMo {ZarjU H$am. Mw§~H$gyMrÀ`m CÎma Y«wdmMr {Xem hr P 
q~Xÿda gai Vmao_YyZ {dÚwV àdmhmZo {Z_m©U hmoUmè`m {dH$f© aofm§À`m {XeoV AgVo. {Xem 
~mUmZo XmIdm.

n gai Vm§ã`mÀ`m VmaoVrb {dÚwV àdmhmMr {Xem ~Xbë`mg Mw§~H$s` {dH$f© aofm§Mr {Xem 

Am. 12.6  (a) gai VmaoÀ`m ^modVr Mw§~H$s` joÌmZo g_H|$Ðr dVw©imÀ`m ñdê$nmV {Z_m©U 
Pmboë`m {dH$f© aofm `m dVw©imVrb ~mUmZo {dH$f© aofm§Mr {Xem Xe©{dVmV. 

(b) OdiyZ {_imbobr aMZm

 Oa Vm§ã`mÀ`m VmaoVrb {dÚwV àdmh ~Xbbm Va {Xboë`m q~Xÿda R>odboë`m Mw§~H$gyMrÀ`m 
{dMbZ~m~V H$m`? ho nmhÊ`mgmR>r, Vmao_Yrb {dÚwV àdmh ~Xbbm Va Mw§~H$gyMr_Yrb 
{dMbZ gwÕm ~XbVo. Iao åhUOo Oa {dÚwV àdmh dmT>{dbm, Va {dMbZ gwÕm dmT>Vo. ̀ mdê$Z 
ñnï> hmoVo H$s, VmaoVrb {dÚwV àdmh dmT>{dë`mg {Xboë`m q~XÿVrb Mw§~H$s` joÌmMo à_mU hr 
dmT>Vo. Vmao_Ü`o {dÚwV àdmh pñWa R>oD$Z Oa Mw§~H$gyMr Vm§ã`mÀ`m VmaoOdiyZ hb{dë`mg 
Mw§~H$gyMrÀ`m {dMbZ~m~V H$m` KS>Vo? ho nmhÊ`mgmR>r Mw§~H$gyMr dmhH$ VmaonmgyZ Xþa EH$m 
q~Xÿda R>odm (g_Om Vr {~§Xÿ ). Vwåhr H$moUË`m ~Xbm§Mo {ZarjU Ho$bm? Vwåhr nm{hbm H$s Q

Mw§~H$gyMrMo {dMbZ H$_r hmoVo. åhUyZ {dÚwV àdmh dmhUmè`m dmhH$mMo A§Va dmT>{dbo Va 
Mw§~H$s` joÌ H$_r hmoVo. Am. 12.6 dê$Z Amåhr Ago nmhÿ eH$Vmo H$s gai VmaoÀ`m ̂ modVr {Z_m©U 
Pmbobr g_H|$Ðr dVw©io Or Mw§~H$s` joÌ AmhoV Vr Xþada Joë`mg _moR>r-_moR>r hmoV OmVmV.

~XbUmam amoYZr

{d.
(H$i)
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CXmhaU 12.1

 EH$m AmS>ì`m aofodarb {dÚwV YmaoMr {Xem nwd}H$Sy>Z npíM_oH$S>o Amho. Va aofoÀ`m darb d 
Imbrb ñWmZr Mw§~H$s` joÌmMr {Xem H$er Agob?

CH$b : 

 {dÚwV YmaoMr {Xem nwd©-npíM_ Amho. COì`m hmVmÀ`m {Z`_mà_mUo, Mw§~H$s` joÌ 
(q~XÿÀ`m Imbr qH$dm VmaoÀ`m da) Vmaobm g_m§Va KS>çmimÀ`m {\$aÊ`mÀ`m {XeoZo diVo Ooìhm 
AmnU nyd}H$S>rb Q>moH$mH$Sy>Z nmhVmo Am{U KS>çmimÀ`m {XeoÀ`m {déÕ {XeoZo {XgVo Ooìhm AmnU 

àíZ

1. Mw§~H$nÅ>rÀ`m ̂ modVr Mw§~H$s` {dH$f© aofm H$mT>m.

2. Mw§~H$s` {dH$f© aofm§Mo JwUY_© {bhm.

 124  {dkmZ

12.7

Vwåhr Amer H$ënZm H$am H$s COì`m hmVmMm AJR>m 
VmR> R>oD$Z BVa ~moQ>o {dÚwV dmhH$m^modVr bnoQ>bobr 
AmhVo Aem pñWVrV A§JR>m {dÚwV YmaoMr {Xem 
Xe©{dVmo, Va bnoQy>Z R>odbobr ~moQ>o Mw§~H$s` joÌmMr 
{Xem Xe©{dVmV. ho Am. 12.7 _Ü`o XmI{dbo Amho. 
`mbmM COì`m hmVmÀ`m A§JR>çmMm {Z`_ åhUVmV.

12.2.2

Mw§~H$s` joÌ

{dÚwV

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



 AmnU {dÚwVYmam dmhV Agboë`m gai VmaoVrb Mw§~H$s` {dH$f© aofm§À`m Z_wÝ`mMo {ZarjU 
Ho$bo Amho. g_Om hr gai Vma dmH$dyZ dVw©imH$ma db` 
V`ma H$ê$Z Ë`mV {dÚwV Ymam dmhþ {Xbm Va CËnÞ 
Pmboë`m Mw§~H$s` {dH$f©-aofm H$em {XgVrb? 
Amnë`mbm _mhrV Amho H$s, {dÚwVYmam dmhUmè`m gai 
VmaoVyZ {Z_m©U hmoUmao Mw§~H$s` joÌ ho A§Vamg ì`ñV 
ñdê$nmV AgVo. Ë`mMà_mUo {dÚwVàdmh dmhH$mÀ`m 
dVw©imH$ma db`mVrb àË`oH$ q~Xÿda V`ma Pmbobo 
Mw§~H$s` joÌ Oo g_H|$Ðr dVw©im§À`m ñdê$nmV AgVo Vo 
VmaonmgyZ Xþa Joë`mg dmT>V Am{U dmT>VM OmVo (Am. 
12.8) Á`mdoir AmnU dVw©imH$ma db`mÀ`m _Ü`^mJr 
nmohMVmo Voìhm _moR>çm dVw©imMm H§$g gaiaofm Agë`mMo 
^mg{dVmV. VmaoÀ`m àË`oH$ q~Xÿ_YyZ dmhUmam {dÚwV 
àdmh hm Mw§~H$s` joÌ Xe©{dVmo. COì`m hmVmMm {Z`_ dmnê$Z Vnmgm`bm gmono OmVo H$s VmaoÀ`m 
àË`oH$ ̂ mJmV AgUmè`m {dH$f© aofm ̀ m dVw©imH$ma db`m_Ü`o EH$mM {XeoV AgVmV.
*  `m {Z`_mbm _°ŠgdobMm H$m°H©$ñH«w$ {Z`_ Agohr åhUVmV. g_Om Oa Amåhr ñdV… H$m°H©$ñH«w$bm {dÚwV 

àdmhmÀ`m {XeoZo KoD$Z OmV Agmb Va H$m°H©$ñH«w$Mr {Xem hr Mw§~H$s` joÌmÀ`m {XeoV AgVo.

 Amnë`mbm _mhrV AmhoM H$r, {dÚwV àdmh dmhV Agboë`m VmaoVrb EImÚm q~Xÿda V`ma 
Pmbobo Mw§~H$s` joÌ ho {dÚwV àdmhmÀ`m g_à_mUmV AgVo. Ë`m_wio, Oa dVw©imH$ma H$m°B©bbm 
‘n’ \o$ao AmhoV, Va EH$m \o$è`mZo V`ma hmoUmao joÌ dVw©imH$ma H$m°B©b_Yrb joÌmnojm ‘n’ nQ>rZo 
OmñV AgVo. H$maU àË`oH$ dVw©imH$ma \o$è`mVrb {dÚwV àdmhmMr {Xem g_mZ AgVo d 

12.2.3  {dÚwVàdmh dmhV Agboë`m dVw©imH$ma db`mVrb Mw§~H$s` joÌ

CnH«$_ 12.6

amoYZr
12.9

12.9Mmby H$am.

 125{dÚwV àdmhm§Mm Mw§~{H$` n[aUm_

Am.12.8  {dÚwV Ymam dmhV Agbobm 
dVw©imH$ma dmhH$mVrb Mw§~H$s` {dH$f© aofm

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



Am. 12.10  
{dÚwV àdmh dmhV Agboë`m 
gmoboZm°B©S>^modVr Agboë`m
Mw§~H$s` {dH$f© aofm

Am. 12.11  
{dÚwV àdmh dmhV Agboë`m 
gmoboZm°B©S> doQ>moù`mÀ`m ñQ>rb 
gir_Ü`o Mw§~H$Ëd AmUUo-{dÚwV 

12.2.4  {dÚwV àdmhm_wio gmoboZm°B©S> _Yrb Mw§~H$s` joÌ  
(A Magnetic Field due to a current in a solenoid)

?
àíZ

1. g_Om, dVw©imH$ma db` Agbobr Vma EH$m Q>o~bda R>odbr 
Amho. Ë`mV KS>çmimÀ`m {XeoZwgma {dÚwV àdmh OmV Amho. 
COì`m hmVmMm {Z`_ dmnê$Z dVw©imH$ma db`mÀ`m AmVrb d 
~mhoarb Mw§~H$s` joÌmMr {Xem R>adm.

2. {Xboë`m joÌmV Mw§~H$s` joÌ ho EH$g_mZ AgVo ho Xe©{dUmar 
`mo½` AmH¥$Vr H$mT>m.

3. `mo½` n`m©` {ZdS>m.
 EH$m gai d bm§~ {dÚwV àdmh dmhV Agboë`m 

gmoboZm°B©S>_Yrb Mw§~H$s` joÌ-
 (a) ewÝ` Amho.
 (b) Amåhr Q>moH$mH$S>o Joë`mg H$_r H$_r hmoVo.
 (c) Amåhr Q>moH$mH$S>o Joë`mg dmT>VM OmVo.

X§S>JmobmH$ma amoYH$ doï>Z Agboë`m Vm§ã`mÀ`m VmaoMo

12.9

12.4

doQ>moù`mÀ`m
12.11
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àdmh hm Mw§~H$s  joÌ {Z_m©U`

CnH«$_ 12.7

Am. 12.12  
{dÚwV àdmh dmhV Agbobm AB Xm§S>m 
Ë`mÀ`m bm§~r Am{U Mw§~H$s` joÌmg 
b§~ {XeoZo ~b à`wº$ H$aVmo. gwb^nUmgmR>r
Mw§~H$mMm AmYma `oWo Xe©{dbobm Zmhr.

12.12

12.12

~°Q>ar, H$i Am{U amoYZr [ahmoñQ>°Q> 
`m§Zm EH$ga nÕVrZo A°ë`w{_{Z`_Mm 
Xm§S>m OmoS>m.

Ambo

H$m`
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 darb CnH«$_mVrb Xm§S>çmMo {dñWmnZ ho Xe©{dVo H$s, {dÚwV àdmh dmhV Agbobm Xm§S>m 
Mw§~H$s` joÌmV R>odë`mg Ë`mda ~b à`wº$ hmoVo. ho gwÕm Xe©{dbo OmVo H$s dmhH$mVrb {dÚwV 
àdmhmMr {Xem ~Xbë`mg ~bmMr {Xem gwÕm ~XbVo. AmVm Mw§~H$mÀ`m Y«wdm§Mr AXbm~Xb 
H$ê$Z joÌmMr {Xem C^r EH$X_ ImbÀ`m {XeoZo H$am. naV EH$Xm Ago {XgyZ Ambo H$s, {dÚwV 
àdmh dmhV Agboë`m Xm§S>çmdarb ~bmMr {Xemhr ~XbVo. `mdê$Z ñnï> hmoVo H$s, dmhH$mda 
à`wº$ Pmbobo ~b Ë`m darb {dÚwV àdmhmMr {Xem Am{U Mw§~H$s` joÌmMr {Xem ̀ mda Adb§~yZ 
AgVo. 

 à`moJmÛmao Ago {XgyZ Ambo Amho H$s, Oa {dÚwV YmaoMr {Xem d Mw§~H$s` joÌmMr {Xem 
H$mQ>H$moZmV Agob Va Xm§S>çmVrb {dñWmnZ (qH$dm ~bmMo n[a_mU) gdm©V OmñV AgVo. `m 
AQ>rZwgma dmhH$mdarb ~bmMr {Xem ñnï> H$aÊ`mgmR>r Amåhr EH$m gmÜ`m {Z`_mMm dmna H$ê$ 
eH$Vmo.

 CnH«$_ 12.7 _Ü`o, Amåhr 
{dÚwV àdmhmMr {Xem Am{U Mw§~H$s` 
joÌmMr {Xem EH$_oH$mbm H$mQ>H$moZmV 
(b§~) AgyZ ~b Ë`m XmoÝhtZm 
H$mQ>H$moZmV (b§~) AgVo ho {gÕ Ho$bo 
Amho. `m VrÝhr {Xem EH$m gmÜ`m 
{ Z ` _ m Z o  X m I d y  e H $ V m o  
Ë`mbm âboq_JMm S>mì`m hmVmMm 
{Z`_ åhUVmV. ̀ m {Z`_mZwgma S>mì`m 
hmVmMm A§JR>m, VO©Zr Am{U 
_Ybo ~moQ> Aem àH$mao VmUm H$s Vo 
EH$_oH$m§Zm b§~ AgVrb (Am. 
12.13) Oa VO©Zr Mw§~H$s` joÌmÀ`m 
{XeoZo Am{U _Ybo ~moQ> {dÚwV 
àdmhmÀ`m {XeoZo Agob Va A§JR>m 
JVrMr {Xem qH$dm dmhH$mda ~b 
à`wº$ hmoVo.

 {dÚwV _moQ>ma, {dÚwV O{ZÌ, bmD$S>ñnrH$a, _m`H«$mo\$moZ Am{U _moOÊ`mMr CnH$aUo hr {dÚwV 
àdmh dmhUmao dmhH$ Am{U Mw§~H$s` joÌ `mda AmYmarV AgVmV. nwT>rb H$mhr ^mJmV Amåhr 

A§JR>m JVr

joÌ

joÌ

{dÚwVYmam

~b

{dÚwV àdmh

Am. 12.13  
âboq_JMm S>mì`m hmVmMm {Z`_
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CXmhaU 12.2

Am. 12.14 _Ü`o Xe©{dë`mà_mUo EH$ BboŠQ´>m°Z Mw§~H$s` 
joÌmer H$mQ>H$moZmV àdoe H$aVmo. BboŠQ´>m°Zda à`wº$ 
hmoUmè`m ~bmMr {Xem Agob-

 (a) COì`m ~mOyg

 (b) S>mì`m ~mOyg

 (c) nmZmÀ`m ~mhoa

 (d) nmZmda

Mw§~H$s` joÌ

BboŠQ´>m°Z

Am. 12.14

1. Ooìhm EImXm àmoQ>m°Z Mw§~H$s` joÌmV _wº$ {\$aV Agob Va àmoQ>m°Z 
Imbrbn¡H$s H$moUVo JwUY_© ~Xby eH$Vmo? (`oWo EH$mnojm OmñV 
CÎmao Agy eH$Vrb)

 (a)  dñVy_mZ (b)  Mmb      (c)  doJ (d)  g§doJ

2. CnH«$_ 12.7 _Ü`o Amåhr Agm {dMma H$ê$ eH$Vmo H$s Xm§S>m AB À`m 
{dñWmnZmda n[aUm_ hmoB©b, Oa

 (a) AB Xm§S>`m _Ü`o {dÚwV àdmh dmT>{dbm

 (b)  e{º$_mZ ZmbmH¥$Vr Mw§~H$ dmnabm

 (c) AB Xm§S>`mMr bm§~r dmT>{dbr?

3. EH$ YZ à^marV H$U (Aë\$m H$U) npíM_ {Xeobm àjo{nV Ho$bm Va 
Mw§~{H$` joÌm_wio Vmo CÎma {Xeog {dM{bV Pmbm, Va Mw§~H$s` joÌmMr 
{Xem hr AgVo.

 (a)  X{jU {Xeog  (b)  nyd© {Xeog 

 (c)  Imbrb ~mOyg (d)  darb ~mOyg

CH$b : 

CÎma n`m©` (d) Amho. âboq_JÀ`m S>mì`m hmVmÀ`m {Z`_mZwgma ~bmMr {Xem hr Mw§~H$s` joÌ 

Am{U {dÚwV àdmh `m§À`m {Xeoer b§~ AgVo. AmR>dm H$s {dÚwV àdmhmMr {Xem BboŠQ´>m°ZÀ`m 

JVrÀ`m {XeoÀ`m {déÕ AgVo. åhUyZ ~bmMr {Xem hr nmZmda Xe©{dbobr Amho.

?
àíZ
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12.7  KaJwVr {dÚwV _§S>b  (Domestic Electric Circuits)

 Amnë`m Kam§Zm Or {dÚwV eº$s {_iVo Vr {dÚwV Im§~ qH$dm ̂ y_rJV Ho$~bÛmao _w»` 
dmhrZr_YyZ {_iVo. `m_Yrb EH$m Vmoada Zoh_r bmb Xþdm©hH$ nXmWm©Mo AmdaU AgVo 
Vrbm àmdñWm Vma (qH$dm YZ) åhUVmV. Xþgè`m Vmaoda Zoh_r H$mù`m Xþdm©hH$ nXmWm©Mo 
AmdaU AgUo {Vbm CXmgrZ Vma (qH$dm G$U) åhUVmV. Amnë`m XoemV Ë`m XmoZ 
Vmam_Yrb {d^dm§Va 220 ìhmoëQ> BVHo$ AgVo.

 Kam_Yrb _rQ>a ~moS>©_m\©$V Ë`m XmoZ Vmam _w»` â`wOnmgyZ {dÚwV _rQ>abm OmoS>boë`m 
AgVmV. _w»` ~Q>Z_m\©$V Ë`m àmdñWm Vmam§Zm OmoSy>Z KamV KoVmV. `m Vmam KamVrb 
_§S>bmV {dÚwV àdmh nwa{dVmV. H$mhrdoim XmoZ doJdoJir _§S>bo dmnaVmV. Ë`m_Yrb EH$ 
15A {dÚwV eº$s Xa Agboë`m CnH$aUm§gmR>r Á`m§Mm OmñV eº$s Xa Agbobr Ogo nmUr 
VmndÊ`mMo {dÚwV gmYZ, EAa Hw$ba BË`mXr. _Ü`o hmoVmo Va Xþgao 5A {dÚwV eº$s Xa 
Agbobo ~ë~, n§Im BË`mXr KamÀ`m Odi O_rZrV Imobda Jobobr d YmVyÀ`m nÅ>rbm 
OmoS>bobr Or {haì`m a§JmMr Xþdm©hH$ nXmWm©Zr Jw§S>mibobr AgVo. {Vbm ^yg§nH©$ Vma 
åhUVmV. Or CnH$aUo YmVynmgyZ ~Zbobr AgVmV Img Ë`m§À`m gw{jVVogmR>r `m VmaoMm 
Cn`moJ hmoVmo. CXm. {dÚwV Bór, Q>moñQ>a, Q>o~b \°$Z, ao{\«$OoQ>g© BË`mXr. YmVyÀ`m dñVyV H$_r 
amoYdmhH$ _mJ© {_i{dÊ`mgmR>r ^yg§nH©$ Vmam§er OmoS>ë`m Agob Va ^yg§nH©$ Vma CnH$aUo 
hmVmiUmè`m§Zm O~aXñV {dÚwV YŠŠ`mnmgyZ dmM{dVo.

A
{Y

H$
 O

mU
m !

d¡ÚH$s` emómVrb Mw§~H$Ëd
 {dÚwV àdmh Zoh_r Mw§~H$s` joÌ {Z_m©U H$aVmo. Oar Amnë`m e[aamVrb 
MoVZnoer_Ü`o H$_r eº$s_mZ Am`Z {dÚwV àdmh dmhþ {Xbm Va Mw§~H$s` joÌ {Z_m©U 
hmoVo. Ooìhm Amåhr H$embm Var ñne© H$aVmo Voìhm Am_Mr MoVZ noer {dÚwV g§doXZm 
{Z_m©U H$ê$Z ñZm`wZm dmÊ`mgmR>r nwa{dVmV. ̀ m g§doXZm VmËnwaVo Mw§~H$s` joÌ {Z_m©U 
H$aVmV. ho joÌ \$maM H$_r eº$s_mZ AgVo Am{U ho n¥Ïdrdarb Mw§~H$s` joÌmÀ`m EH$ 
{~{b`Z BVHo$ AgVo. _mZdr e[aamVrb. _hËdmMo XmoZ Ad`d öX` Am{U _|Xÿ ho 
_hËdnyU© Ago Mw§~H$s` joÌ {Z_m©U H$aVmV. e[aamVrb doJdoJù`m Ad`dm§À`m 
à{V_m {_i{dÊ`mMm nm`m hm Mw§~H$s` joÌmda AYmarV Amho. ho H$aÊ`mgmR>r EH$ V§Ì 
dmnabo OmVo Ë`mbm ‘Magnetic Resonance Imaging’ (MRI) Ago åhUVmV. 
d¡Ú{H$` amoJ{M{H$Ëgm à{H«$`oV `m à{V_mÀ`m {díbofUmMm dmna H$aVmV. åhUyZM 

 130  {dkmZ

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



 Am. 12.20 hr gd©gmYmaU KaJwVr _§S>b Xe©{dUmar aoImH¥$Vr Amho. àË`oH$ _§S>bmV 
doJdoJir CnH$aUo ̂ marV Vma Am{U CXmgrZ Vmaobm OmoS>bobr AgVmV. àË`oH$ CnH$aUm§Zm 
{dÚwV àdmhmMo {Z`§ÌU H$aÊ`mgmR>r Mmbw/~§X ~Q>Z AgVo. àË`oH$ CnH$aUmV g_mZ 
{d^dm§Va ̀ oÊ`mgmR>r Vr CnH$aUo g_m§Va nÜXVrZo OmoS>bobr AgVmV.

 gd© KaJwVr _§S>bmVrb _hËdmMm KQ>H$ åhUOo {dÚwV â`wO Amho. Amåhr AJmoXaM 
_mJrb àH$aUmV (nhm ^mJ 11.7) â`wOMo VËd Am{U H$m`© {eH$bmo AmhmoV. {dÚwV 
_§S>bmV â`wO hr CnH$aUmMm {~KmS>mnmgyZ ~Mmd Am{U Á`mXm {dÚwV àdmhmnmgyZ 
_§S>bmMm ~Mmd H$aVo. Ooìhm ̂ marV Vma d CXmgrZ Vma ̀ m§Mm gai g§nH©$ Pmë`mZ§Va Á`mXm 
{dÚwV àdmh (overloading) KSy>Z `oVmo (Jw§S>miboë`m VmaoV {~KmS> qH$dm CnH$aUmVrb 
{~KmS>m_wio ho KSy>Z ̀ oVo). ̀ m àg§Jr AMmZH$nUo {dÚwV _§S>bmV {dÚwV àdmh dmT>Vmo Ë`mbm 
em°Q>© g{H©$Q> Ago åhUVmV. {dÚwV _§S>bmbm ~Mmd d {dÚwV CnH$aUmVrb OmñV dmhV 
Agbobm {dÚwV àdmh Wm§~{dUo hm {dÚwV â`wOMm Cn`moJ Amho. OmñV {dÚwV àdmh {dÚwV 
_§S>bmV dmhV Agë`mg â`wO Vma {dViyZ {dÚwV _§S>b I§S>rV hmoVo. AMmZH$ {d^dm§VamV 
dmT> Pmë`mg AmoìhabmoqS>J hmoV AgVo. H$mhrdoim EH$mM gm°Ho$Q>_Ü`o AZoH$ CnH$aUo 

?
àíZ

1. {dÚwV _§S>b Am{U {dÚwV CnH$aUo `m§À`m gwa{jVVoMo XmoZ Cnm` 
gm§Jm.

2. 2KW Mo BboŠQ´>rH$ AmoìhZ ho KaJwVr _§S>bmVyZ (220 v) 5A {dÚwV 
àdmh KoVo. Vwåhmbm H$m` Ano{jV Amho? ñnï> H$am.

3. KaJwVr {dÚwV _§S>bmV AmoìhabmoqS>J Q>miÊ`mgmR>r H$moUVr H$miOr 

^yg§nH©$ Vma

^marV Vma

CXmgrZ Vma

{dÚwV ~moS>©
darb â`wO

{dÚwV _rQ>a

àË`oH$ _§S>bmVrb 
_w»` ñdrM d
â`wO Xe©{dUmar noQ>r

Am. 12.20  gd©gmYmaU KaJwVr _§S>b Xe©{dUmar aoImH¥$Vr
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Vwåhr H$m` {eH$bm?

n Mw§~H$gyMr hm bhmZ Mw§~H$ Amho. Á`mMo EH$ Q>moH$ CÎma {Xeobm AgVo Ë`mbm CÎma Y«wd 
åhUVmV A{U Xþgao Q>moH$ X{jU {Xeobm AgVo Ë`mbm X{jU Y«wd åhUVmV.

n Mw§~H$m^modVr Mw§~H$s` joÌ {Z_m©U hmoVo Á`mÛmao AmnU Mw§~H$mMo ~b (Omoa) AmoiIy 
eH$Vmo.

n Mw§~{H$` joÌ Xe©{dÊ`mgmR>r Mw§~H$s` {dH$f© aofm§Mm Cn`moJ H$aVmV. CÎma Y«wd hm 
J¥hrVmË_H$ _mÜ`_m_Ü`o _moH$im Á`m _mJm©Zo {\$aVmo Ë`m§Zm {dH$f© aofm åhUVmV. 
{Xboë`m q~Xÿdarb Mw§~H$s` joÌmMr {Xem hr CÎma Y«wdmÀ`m {XeoZo AgVo. OmñV 
Mw§~H$s` joÌ Agboë`m {R>H$mUr Mw§~H$s` {dH$f© aofm OdiOdi AgVmV.

n {dÚwV àdmh dmhþZ ZoV Agboë`m YmVy VmaoV g§b{¾V Mw§~H$s` joÌ AgVo. Vmao_Ü`o 
{dH$f© aofm§Mm g_H|${Ð` dVw©im§Mm g§M AgVmo Á`m§Mr {Xem COì`m hmVmÀ`m 
{Z`_mZwgma AgVo.

n dmhH$mVrb {dÚwV àdmhm_wio {Z_m©U hmoUmè`m Mw§~H$s` joÌmMr aMZm hr dmhH$mÀ`m 
AmH$mamda Adb§~yZ AgVo. gm°boZm°B©S>_Yrb Mw§~H$s` joÌ ho Mw§~H$ nÅ>r^modVr 
AgUmè`m Mw§~H$s` joÌmer Odi-Odi g_mZ AgVo.

n bmoI§S>mÀ`m _D$ VwH$S>çmda Vm§ã`mÀ`m VmaoMo Xþdm©hH$ nXmWm©Zr Jw§S>mibobo doQ>moio R>odbo 
Va Vmo {dÚwV Mw§~H$ AgVmo.

n {dÚwV àdmh dmhþZ ZoV Agbobm dmhH$ Mw§~H$s` joÌmV R>odë`mg Ë`mda ~b à`wº$ 
hmoVo. {dÚwV àdmhmMr Am{U Mw§~H$s` joÌmMr {Xem EH$_oH$m§Zm b§~ AgVrb Va à`wº$ 
hmoUmao ~b XmoÝhrZm b§~ AgVo d Ë`mMr {Xem âboq_JÀ`m S>mì`m hmVmÀ`m {Z`_mZwgma 
g_Oy eH$Vo. hmM {dÚwV _moQ>aMm nm`m Amho. {dÚwV _moQ>a ho Ago CnH$aU Amho 
Á`m_Ü`o {dÚwV CO}Mo ̀ m§ÌrH$ D$O}V ê$nm§Va hmoVo.

n 50 Hz dma§dmaVm d 220 v {d^dm§Va Agbobm {^Þ {XH²$ {dÚwV àdmh Amnë`m Kam§Zm 
{_iVmo. bmb a§JmÀ`m Xþdm©hH$ nXmWm©Zo Jw§S>mibobr EH$ Vma AgVo {Vbm ^marV Vma 
åhUVmV. Xþgar H$mù`m a§JmÀ`m Xþdm©hH$ nXmWm©Zo Jw§S>mibobr Vma AgVo. Vr CXmgrZ 
Vma AgVo. XmoÝhr Vmao_Yrb {d^dm§Va 220 v AgVo. {Vgar Vma åhUOo ̂ yg§nH©$ Vma 
Or {haì`m a§JmÀ`m Xþdm©hH$ nXmWm©Zr bnoQ>bobr AgyZ Vr O_rZrÀ`m Imobda YmVyÀ`m 
nÅ>rg OmoS>bobr AgVo. gwa{jVVoMm Cnm` åhUyZ ̀ m VmaoMm Cn`moJ H$aVmV. YmVyÀ`m 
CnH$aUm_Ü`o {dÚwV àdmh Agob Va CnH$aUmnmgyZ bmJUmè`m O~aXñV {dÚwV 
YŠŠ`mnmgyZ ~Mmd H$aVo.

n â`wO ho EH$ _hËdmMo gwa{jVVoMo CnH$aU Amho Or em°Q>© g{H©$Q> qH$dm 
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