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PREFACE 

The Textbook Society, Karnataka has been engaged in 
producing new textbooks according to the new syllabi prepared which 
in turn are designed based on NCF – 2005 since June 2010. Textbooks 
are prepared in 11 languages, seven of them serve as the media of 
instruction. From standard 1 to 4 there is the EVS and 5th to 10th 
there are three core subjects namely mathematics, science and social 
science.

NCF – 2005 has a number of special features and they are:

• Connecting knowledge to life activities 

• Learning to shift from rote methods

• Enriching the curriculum beyond textbooks

• Learning experiences for the construction of knowledge

• Making examinations fl exible and integrating them with 
 classroom experiences

• Caring concerns within the democratic policy of the country

• Make education relevant to the present and future needs.

• Softening the subject boundaries integrated knowledge and
 the joy of learning.

• The child is the constructor of knowledge

The new books are produced based on three fundamental 
approaches namely.

Constructive approach, Spiral Approach and Integrated approach

The learner is encouraged to think, engage in activities, masters 
skills and competecies. The materials presented in these books are 
integrated with values. The new books are not examination oriented 
in their nature. On the other hand they help the learner in the total 
development of his/her personality, thus help him/her become a 
healthy member of a healthy society and a productive citizen of this 
great country India.
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We live in an age of science and technology. During the past 
fi ve decades man has achieved great things and realized his dreams 
and reached pinnacle of glory. He has produced everything to make 
life comfortable. In the same way he has given himself to pleasures 
and reached the stage in which he seems to have forgotten basic 
sciences. We hope that at least a good number of young learners 
take to science in higher studies and become leading scientists and 
contribute their share to the existing stock of knowledge in order to 
make life prosperous. 

Ample opportunity has been given to learners to think, read, 
discuss and learn on their own with very little help from teachers. 
Learning is expected to be activity centered with the learners doing 
experiments, assignments and projects.

The Textbook Society expresses grateful thanks to the 
chairpersons, writers, scrutinisers, artists, staff of DIETs and CTEs 
and the members of the Editorial Board and printers in helping the 
Text Book Society in producing these textbooks.

Bengaluru

Nagendra Kumar
Managing Director

Karnataka Textbook Society®
Bengaluru, Karnataka.

Prof. G S Mudambadithaya
Coordinator

Curriculum Revision and Textbook Preparation 
Karnataka Textbook Society® 

Bengaluru, Karnataka    
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FOREWORD

The Present text book for eight standard science has been prepared according to 
the NCF 2005. The revised syllabus approved by the authorities concerned has been 
followed.

 
The main feature of the text book is constructive approach. The activity based 

development of the  content may help in the formation of concepts. In some areas 
there is a narrative approach on account of the nature of the subject matter. Direct 
defi nitions in some areas are deliberately avoided such that the learner can draw his 
own but correct conclusions. Learning to learn principle is followed by and large.

 
The text book committee is presenting this text book with pleasure and with 

a bit of anxiety. Extreme care is taken to avoid content errors. However, lack of 
suffi cient information or elaboration in certain units should not be construed as 
wrong information. This is done to avoid memorization of facts and to reduce the 
burden.

It should be noted that the main aim of secondary education is to lay the 
foundation for higher education. It is a cushion for children to jump to higher 
studies and to develop their personality by meeting their immediate instinctive needs. 
Learner at this stage, should develop minimum skills and should acquire suffi cient 
knowledge so that he can interact with his present environment effectively.

We, the Chairpersons of text book preparation committee, express our 
sincere thanks to prof. G.S. Mudambadithaya, coordinator for assigning this 
responsibility to us. We also wish to express our  thanks to writers, scrutinisers, editorial 
committee members, teachers and translators for their valuable contributions in 
improving the quality of the content. Our thanks are also due to the artist for his 
drawings and to the authorities of Karnataka Text book Society and DSERT for their 
kind cooperation.

Any further feasible suggestions to improve the text book are welcome, Humans 
are never perfect. But perfection is the goal towards which one should sincerely try 
to move.

                                             Chairpersons
                                             Dr. T.A. Balakrishna Adiga

                                              A.B. Katti
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Text Book Committee
Chairpersons
 Dr. T.A. Balakrishna Adiga, Principal, Silicon city, P.U.College, Bengaluru.

 Sri. A.B. Katti, Rtd. Head Master, Sheshadripuram High school, Bengaluru.

Members
 Smt. H.V. Bhagyalakshmi, Rtd. Science Teacher, Stella Mary's High School, 

Bengaluru.

 Sri. H.L. Satheesh, TGT in Science, Demonstration School, RIE, Mysuru.

 Sri. G. Satish, Assistant Teacher, R.V. Girls High School, Jayanagar , Bengaluru.

 Sri. Venkatesh Udupa, Assistant Teacher, Viveka P.U. College, Kota, Udupi.

 Sri. M.G. Manjunatha, Assistant Teacher, S.J.S. R.R. High School, Yalavatti, 
Shivamogga.

 Sri. Girish  Kadlewad, Assistant Teacher, Govt. High School, Martoor, Kalaburagi.

 Sri. Lakshminarayana, Artist, Drawing Teacher, Govt. High School, D.G. Halli, 
Bengaluru.

Scrutinisers
 Sri. Ragavendra Patil, Rtd. Prinicipal, AST P.U. College, Malladi halli, Chitradurga.

 Dr. C.R. Girija, Associate professor, SSMRV Degree College, Jayanagar, Bengaluru.

Editorial Board 
 Prof. M.R. Nagaraju, Educationist, Yalahanka Upanagara, Bengaluru. 

 Dr. M.J. Sundar Ram, Prof. of Biology, Surana Ind. P.U. College, Basavanagudi, 
Bengaluru.

 Prof. H.S. Lakshminarayana Bhatta, Rtd. Prinicipal, V.V. Puram, Science College, 
Bengaluru.

Chief Co-ordinator
 Prof. G.S. Mudambadithaya, Curriculum Revision and Text book preparation, 

Govt. of Karnataka.

Chief Advisors
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About the Revision of Textbooks

Honourable Chief Minister Sri Siddaramaiah who is also the Finance 
Minister of Karnataka, in his response to the public opinion about the new 
textbooks from standard I to X, announced, in his 2014-15 budget speech 
of constituting an expert-committee, to look into the matter. He also spoke 
of the basic expectations there in, which the textbook experts should follow: 
“The textbooks should aim at inculcating social equality, moral values, 
development of personality, scientifi c temper, critical acumen, secularism 
and the sense of national commitment”, he said. 

Later, for the revision of the textbooks from class I to X, the Department 
of Education constituted twenty seven committees and passed an order on 
24-11-2014. The committees so constituted were subject and class-wise and 
were in accordance with the standards prescribed. Teachers who are experts 
in matters of subjects and syllabi were in the committees. 

There were already many complaints, and analyses about the textbooks. 
So, a freehand was given in the order dated 24-11-2014 to the responsible 
committees to examine and review text and even to prepare new text and 
revise if necessary. Eventually, a new order was passed on 19-9-2015 which 
also gave freedom even to re-write the textbooks if necessary. In the same 
order, it was said that the completely revised textbooks could be put to force 
from 2017-18 instead of 2016-17. 

Many self inspired individuals and institutions, listing out the wrong 
information and mistakes there in the text, had sent them to the Education 
Minister and to the Textbook Society. They were  rectifi ed. Before rectifi cation 
we had exchanged ideas by arranging debates. Discussions had taken 
place with Primary and Secondary Education  Teachers’ Associations. 
Questionnaires were administered among teachers to pool up opinions. 
Separate meetings were held  with teachers, subject inspectors and DIET 
Principals. Analytical opinions had been collected. To the subject experts of 
science, social science, mathematics and languages, textbooks were sent in 
advance and later meetings were held for discussions. Women associations 
and science related organisations were also invited for discussions. Thus, on 
the basis of inputs received from various sources, the textbooks have been 
revised where ever necessary. 

Another important aspect has to be shared here. We constituted three 
expert committees. They were constituted to make suggestions after making 
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a comparative study of the texts of science, mathematics and social science 
subjects of central schools (NCERT), along with state textbooks. Thus, the 
state text books have been enriched based on the comparative analysis and 
suggestions made by the experts. The state textbooks have been guarded 
not to go lower in standards than the textbooks of central schools. Besides, 
these textbooks have been examined along side with the textbooks of Andhra 
Pradesh, Kerala, Tamil Nadu and Maharashtra states. 

Another clarifi cation has to be given here. Whatever we have done in the 
committees is only revision, it is not the total preparation of the textbooks. 
Therefore, the structure of the already prepared textbooks have in no way 
been affected or distorted. They have only been revised in the background 
of gender equality, regional representation, national integrity, equality and 
social harmony.  

While doing so, the curriculum frames of both central and state have  
not been transgressed. Besides, the aspirations of the constitution are 
incorporated carefully. Further, the reviews of the committees were once 
given to higher expert committees for examination and their opinions have 
been inculcated into the textbooks.

Finally, we express our grateful thanks to those who strived in 
all those 27 committees with complete dedication and also to those 
who served in higher committees. At the same time, we thank all the 
supervising offi cers of the Textbook Society, who sincerely worked 
hard in forming the committees and managed to see the task reach 
its logical completion. We thank all the members of the staff who 
co-operated in this venture. Our thanks are also to the subject experts and 
to the associations who gave valuable suggestions.

Narasimhaiah                                 
Managing Director                         

Karnataka Textbook Society (R)           
Bengaluru.                                       

Prof. Baraguru Ramachandrappa                                 
Chairman-in-Chief                         

Textbook Revision Committees
Karnataka Textbook Society (R)               

Bengaluru.                                       
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AÜ`m` 1

àmH¥${VH$ gmYZ

(NATURAL RESOURCES)

àmH¥${VH$ gmYZ

gOrd gmYZ

AaÊ`

AaÊ`OrdZ

g_má hmoZodmbo gmYZ

gm¡aD$Om©

Ordí_BªYZ

{ZOudgmYZ

AaÊ`OrdZ

AaÊ`

g_má Z hmoZodmbo gmYZ

ndZD$Om©

ZdrH$aU AgmÜ` 
gmYZ

ZdrH$aU 
gmÜ`gmYZ

IZrO

h_ AnZo Mmam| Amoa {d{dY àH$ma H$s dñVwAm| H$mo XoIVo h¢Ÿ& CZ_| Hw$N> gOrd h¢ Am¡a AÝ` 
{ZOud h¢Ÿ& àH¥${V _| àmá VWm h_mao {bE Omo Cn`moJr h¢ CÝh| àmH¥${VH$ gmYZ H$hVo h¢Ÿ& h_mao 
ApñVËd Ho$ {bE AZoH$ àmH¥${VH$ gmYZ AË`mdí`H$ h¢Ÿ& BZ_| Hw$N> h_mar BÀN>mAm| H$mo nyam H$aZo 
Ho$ {bE Cn`moJr h¢Ÿ&

`o àmH¥${VH$ gmYZ A{YH$ g§»`m _| `m Vmo gOrd `m gOrdm| go CËnÞ h¢Ÿ& AaÊ` (O§Jb) 
`m AaÊ` CËnmXZ O¡go bH$S>r (Timber) àm{U - CËnmXZ O¡go M_S>m (M_©) Am{X gOrd 
gmYZ _| {JZo OmVo h¢Ÿ& YmVw, BªYZ nËWa H$mo`bm Am¡a Ordmû_ BªYZ O¡go noQ´>mo{b`_ CËnmXZ 
gwXrK© g_`m§Va _| gS>o _¥V Or{d`m| go CËnÞ {H$`o OmVo h¢Ÿ& ^y{_, Ob Am¡a YmVw A`ñH$ {ZOud 
gmYZ Ho$ CXmhaU h¢Ÿ&

Hw$N> àmH¥${VH$ gmYZ àH¥${V _| AmgmZr go à{VñWm{nV {H$`m Om gH$Vo h¢Ÿ& Eogo gmYZ ZdrZr 
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H$aU gmÜ` àmH¥${VH$ gmYZ H$ho OmVo h¢Ÿ& gm¡a D$Om©, hdm, Ob AaÊ` OJV²> Am¡a H¥${f \$gb 
ZdrH$aU gmÜ` gmYZ h¢. BZ_| H$B© Vmo gVV Cn`moJ Ho$ {bE bä` h¢ CXmhaU Ho$ {bE gm¡a 
D$Om© Am¡a hdmŸ& Eogo gmYZ g_má Z hmoZodmbo gmYZ H$hbmVo h¢Ÿ& Ob, AaÊ` Am¡a O§JbrOrd 
gVV Cn`moJ H$aZo go IV_ hmo gH$Vo h¢Ÿ& `m _mZdm| Ho$ H$m`© H$bmnm| go Zï> hmo gH$Vo h¢Ÿ& {\$a 
^r CZH$mo gVV Omar aIZo nwZ… ^Vu H$a gH$Vo h¢Ÿ& Bg{bE CZH$mo Hw$N> àmH¥${VH$ gmYZ gwXrK© 
g_`m§Vamb Ho$ ~mX H$^r {~{b`Z gmbm| Ho$ ~mX ^y{_ _| ~ZVo h¢ ({Z{_©V hmoVo h¢Ÿ&) CXmhaU 
Ho$ {bE Ordû_ BªYZ Am¡a I{ZOŸ& _mZdm| go Cn`moJ {H$`o OmZodmbo Eogo I{ZOm| H$m {Z_m©UXa 
Cn`moJ {H$`o OmZodmbo Xa H$s VwbZm _| ~hþV h¡Ÿ& Eogo gmYZ EH$ ~ma g_má hmo OmZo na ^Vu 
Zht {H$`o Om gH$Vo, Eogo gmYZmo H$mo ZdrZrH$aU AgmÜ` gmYZ H$hbmVo h¢Ÿ&

_mZd OrdZ na à^md S>mbZodmbo BZ _hËdnyU© àmH¥${VH$ gmYZm| Ho$ ~mao _| h_ A{YH$ 
OmZH$mar àmá H$a|Ÿ&

Ob

Ob EH$ AZyR>o àH$ma H$m àmH¥${VH$ gmYZ h¡ Š`m| {H$ OrdZ Ho$ ApñVËd Ho$ {bE dh AË`mdí`H$ 
h¡Ÿ& OrdZ Ho$ H$B© {df` O¡go n`m©daUr` pñWaVm (ñWm{`Ëd), O¡d d¡{dÜ`, g§ajU BªYZ gwajm 
Am¡a ñdmñÏ` ajU Ho$ {bE ^r dh EH$ emoMZr` gr{_V H$maH$ h¡Ÿ& H$B© ~ma Ob H$m à{VñWmnH$  
nXmW© (substitute) ZhtŸ h¡Ÿ& D$Om© Ho$ {bE d¡H$pënH$ én h¡Ÿ& bo{H$Z Ob H$m AË`§V _hËd ê$n 
dh EH$ à{VñWmnZ AgmÜ` gmYZ h¡Ÿ&

àH¥${V _| Ob AnZo én H$mo ~Xb gH$Vm h¡ bo{H$Z h_ gXm Cgo nwZ… àmá H$a gH$Vo h¢Ÿ& 
^y{_ _| CVZo hr n[a_mU (_mÌm) H$m Ob h¡ O¡go dh AnZo {Z_m©U Ho$ g_` _| WmŸ&

n¥Ïdr H$s gVhH$m bJ^J 71% Obmd¥V ahZo H$m {df` AmnH$mo _mby_ h¡Ÿ& n¥Ïdr na OrdZ 
Ho$ ApñVËd Ho$ {bE dh Adí`H$AË`§V _w»` g§KQ>H$ (component) h¡Ÿ&

n¥Ïdr na bJ^J Ob H$m 97% gmJa, g_wÐ Am¡a AÝ` Ob àXoem| _| pñWV h¡Ÿ& dmVmdaU _| 
0.001% Ob pñWV h¡ Am¡a dh Ob ~mîn$ h¡Ÿ& Ob H$m bJ^J 2.4% {h_ZXr VWm {h_e¡bm| _| 
ahVm h¡Ÿ& ~mH$s Ob Z{X`m| gamodam| Vmbm~m| VWm AÝ` ObH$m`m| _| ahVm h¡Ÿ& Bg Vah `h A_yë` 
àmH¥${VH$ gmYZ H$m Ho$db Aën à{VeV hr _mZd Cn`moJ Ho$ {bE àmá h¡Ÿ&

H$m`©H$bmn 1.1

EH$ H§$Q>¡Za (container) _| 2200 {_.br Ob _mnH$a br{OE & _mZ br{OE {H$ 2200 
{_.br n¥Ïdr na àmá Ob H$m à{V{Z{YËd H$aVm h¡ Ÿ& EH$ Mm`-Må_M go 12 Må_M Ob H$mo EH$ 
N>moQ>o nmaXeu H§$Q>¡Za _| _mn H$a ñWmZm§V[aV H$s{OE & `h n¥Ïdr na H$m VmOo-Ob H$s _mÌm h¡ 
Omo gamoda, ZXr, {h_e¡b Am¡a ^y[_JV Ob _| n«má h¡ & {demb H$Q>¡Za _| Omo ~mH$s Ob h¡ dh 
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Z_H$sZ Ob H$m à{V{Z{YËd H$aVm h¡ Ÿ& 12 Må_M ^a Ob Omo gmJa Am¡a g_wÐ H$m à{V{Z{YËd 
H$aVm h¡ Cggo Xmo Må_M ̂ a Ob H$mo _mnH$a EH$ {S>e (Dish) _| {ZH$mbH$a, CZ 10 Mm` Må_M 
^a Ob Omo h¡ Cg_| go AmYm Mm` Må_M ^a Ob {ZH$mbH$a S>m{bE `h n¥Ïdr H$s gVh na àmá 
bdU gamoda Ob H$m à{V{Z{YËd H$aVm h¡ Ÿ& EH$ ñ`mhr S´>mna (Inkdropper- B§H$ S´>mna) go, 
N>moQ>o H§$Q>¡Za Ho$ ~mH$s Ob go EH$ ~y§°X {ZH$m{bE `h ~y§°X Z{X`mo _| àmá Ob H$m à{V{Z{YËd H$aVm 
h¡ Ÿ& A~ N>moQ>o H§$Q>¡Za _| bJ^J 9 Må_M^a Ob ~Mm ahVm h¡ Ÿ& `h {h_e¡b _| g§{MV Ob 
H$s _mÌm H$m à{V{Z{YËd H$aVm h¡ & {d{dY H§$Q>¡Za _| pñWV Ob H$s _mÌm H$s VwbZm H$s{OE &

Aën _mÌm _| àmá Eogo Ob H$s _mÌm go hr _mZd AZoH$ CÚoemo Ho$ {bE 

CgH$m Cn`moJ H$a ahm h¡ Ÿ& AÝXmO {H$`m J`m h¡ {H$ EH$ ì`{º$ EH${XZ _| AnZo H$m`©H$bmn 
Am¡a Amdmg na AmYm[aV 20 brQ>a go 30 brQ>a VH$ Ob H$m Am¡gV Cn`moJ H$aVm h¡Ÿ&

{d{dY _mZd H$m`©H$bmnm| O¡go nrZo, H¥${f CÚoí`, YmoZo Am¡a _Zmoa§OZ Am{X Ho$ {bE Ob 
H$m Cn`moJ {H$`m OmVm h¡ Ÿ& BgHo$ gmW Vmn {d{Z_` CÚmoJ Am¡a A{¾em_H$ Am{X _| ^r Ob 
H$m Cn`moJ {H$`m OmVm h¡ Ÿ&

Ob H$m A{YH$V_ Cn`moJ H¥${fjoÌ  _| {H$`m OmVm h¡ Ÿ& h_mao Xoe _| _mZd Cn`moJ Ho$ {bE 
àmá 80% Ob H¥${f H$m`© Ho$ {bE {b`m OmVm h¡ Ÿ& n§Om~, h[a`mZm, CÎmaàXoe Am¡a JwOamV O¡go 
amÁ`m| _| 85% qgMmB©  ^yJV CX²J_m| go hr {H$`m OmVm h¡Ÿ&

h_ A{YH$Va Ob H$m Xwén`moJ Am¡a n«XyfU H$a aho h¢ & h_mao Xoe _| Ob g§~§{YV g_ñ`mAm| 
_| H$_r`m A{YH$ Cn`moJ VWm Ag_mZ {dVaU h¡ & Xoe H$r dm{f©H$ dfm© bJ^J 400 {_{b`Z 
hoŠQ>oa _rQ>a h¡ Ÿ&AÝ` 20 {_{b`Z hoŠQ>oa _rQ>a gVhr Ob O¡go ~hVm h¡ Ÿ& Xoe Ho$ {d{^Þ H$m`m] Ho$ 
Cn`moJ Ho$ {bE `h Ob H$m\$s _mZm J`m h¡  d¡go Vmo Ob H$m A{YH$ Cn`moJ Am¡a `moOZmhrZVm 

n¥Ïdr H$m Ob

68.7% ~\©$/{h_e¡b
gVhr Ob 0.3%

11% XbXb Ob

2% 

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



4

hr Ob H$s Objm_ Ho$ H$maU ~Z J`o h¢Ÿ& J«m_rU VWm ZJa XmoZm| àXoem| _| Ob g§ajU g§~§Yr 
à`ËZm| H$mo ~‹T>H$a H$aZo Adí`H$Vm h¡& dfm©Ob òmoVm| go g§J«{hV Ob g§J«mhH$ (Obme`) H$mo 
aMZo Ho$ {bE bmoJm| H$mo OmZH$mar XoZr h¡Ÿ&

H$m`©H$bmn 1.2

AmH¥${V 1.2  {díd Ob {Xdg

 Š`m Ob H$m Agr{_V Cn`moJ, Xwb©^Vm Am¡a JwUdÎmm 
AmnH$s embm ̀ m _wh„o _| EH$ _hËd H$m {df` ~Zm h¡? 
H$maUm| H$m nVm bJmBEŸ&

Š`m AmnH$mo `h _mby_ h¡ ?

 ha gmb _mM© 22 H$mo gmao OJV²> _| {díd Ob 
{Xdg _Zm`m OmVm h¡! ha gmb {dídg§ñWm Bg {Xdg 
H$mo {XImZo {deofZmam bJmVo h¡ & Amn Eogo _hËd H$m 
{Xdg nmR>embmo _| _ZmVo h¢ &

{_Q²>Q>r

 ^y{_ na CJZodmbo g^r gñ`m| H$mo I{ZO VWm Ob H$mo g§^aU H$aZodmbm _w»` àmH¥${VH$ 
òmoV (CX²>J_) {_Q²>Q>r hr h¡ Ÿ& {deof én go dhr H¥${f \$gbm| Ho$ {bE EH$ àmW{_H$ nmofH$ AmYma 
h¡ Ÿ& gmW hr dh EH$ {demb {d{^Þ Or{d`m| O¡go H|$MwE, Ho$H$S>o, H$sQ> VWm gyú_ Or{d`mo§ H$m 
Amdmg ñWmZ h¡Ÿ&

 {_Q²>Q>r dfm©Ob H$m AdemofU H$aVr h¡ VWm Cgo gñ`m| Ho$ Cn`moJ Ho$ {bE _wº$ H$aVr h¡&

 _mZd (H$m ©̀H$bmnm|) go {_Q²>Q>r H$m JwUmË_H$ ñVa `m bjU ^r à^m{dV hmo J`m h¡ Ÿ& h_ 
Zo {_Q²>Q>r Ho$ JwUmË_H$ ñVa H$mo {d{dY ar{V`mo§ go jrU H$a {X`m h¡ Ÿ& Eogr EH$ n[apñW{V {_Q²>Q>r H$m 
bdUrH$aU h¡ & {_Q²>Q>r go nmZr Ho$ Cn`moJ Ho$ Xa go ~T>H$a Ohm§° {_Q²>Q>r _| Ob g§{MV H$aZo H$m Xa 
Cƒ hmo Vmo dhm§° Ob gmaUr _| Eogr n[apñW{V H$m CX²̂ d hmoVm h¡ Ÿ& bdU àXyfU {_Q²>Q>r H$s Cd©aVm 
H$mo H$_ H$a XoVm h¡ Am¡a Ma_ n[apñW{V`m| _o dh {_Q²>Q>r H$m gd©Zme H$aXoVm h¡ Ÿ&  Ob noS>mo H$s 
H$Q>mB© (Water logging) Am¡a bdUrH$aU Cd©a ŷ{_ H$mo D$ga ({ZaW©H$) Am¡a AZwn`moJr ~ZZo 
H$s J§̂ ra g_ñ`m H$m$ _w»` H$maU h¢ & Bgo _é ŷ_rH$aU H$hVo h¢ & AmO n§Om~ H$r nmofH$ g§nÞ 
Aë ỳ{d`b {_Q²>Q>r A{YH$V_ qgMmB© H$aZo Ho$ H$maU go _é ŷ_rH$aU g_ñ`m H$m gm_Zm H$a ahr h¡&

BgHo$ Abmdm, amgm`{ZH$ Cd©aH$m| H$m Cn`moJ ^r {_Q²>Q>r àXyfU H$s J§^ra g_ñ`m H$m H$maU 
~Zm h¡ Ÿ& h_mao H¥${f \$gbm| H$s ajm Ho$ {bE Cn`moJ {H$`o OmZodmbo H$sQ>ZmeH$ ^r Bg g_ñ`m 
H$mo ~‹T>m aho h¢ &
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 {_Q²>Q>r Ho$ {bE g~go J§^ra Am§VH$ ^y{_ H$m AnaXZ h¡ Ÿ& dZ-Zme VWm Agr_ MamZo Ho$ 
O¡go H$m`©H$bmnm| go {_Q²>Q>r H$m AZmdaU hmo J`m h¡ & \$bñdén, {_Q²>Q>r hdm VWm Ob Ho$ à^md 
Ho$ A§VJ©V hmo J`r h¡ & Bggo Cn`moJr Cnar {_Q²>Q>r, Anma Zme h¡ ahr h¡ & 

 {_Q²>Q>r H$s ~ZmdQ>-{Z_m©U nËWamo§ Ho$ doX[a¨J (Weathering) go hmoVm h¡Ÿ& {_Q²>Q>r H$m 
{Z_m©U {Og Xa go hmo ahm h¡ Cgo {_Q²>Q>r Ho$ AnaXZ Ho$ Xa Ho$ gmW VwbZm H$a| Vmo dh ~hþV H$_ 
h¡ & Bggo {_Q>²Q>r g§ajU H$s Amoa A{YH$ Ü`mZ XoZo H$m g_` Am J`m h¡ Ÿ& AV… {_Q²>Q>r H$s ajm 
{H$gr ^r g§ajU `moOZm H$m A{^Þ ^mJ ~ZJ`m h¡ Ÿ& _mZd OrdZ H$mo gVmZodmbo AZoH$ n`m©daU 
{df`m| _| {_Q²>Q>r Ho$ JwUm| H$mo ~Zm`|$ aIZm EH$ n[ahma hmo gH$Vm h¡Ÿ&

`hH$s{OE:  Amn EH$ {H«$`m `moOZm H$s{OE, {Og_o Ob Am¡a {_hr H$m g§ajU h¡ Bgo ñHy$b 
VWm Kamo _| bmJy H$s{OE&.

AaÊ` 

 AaÊ` ZdrZrH$aU gmÜ` àmH¥${VH$ gmYZ h¡ {Oggo n`m©daU Ho$ {bE Ag§»` daXmZ h¢Ÿ& AaÊ`m| 
go ObMH«$ H$s ajm hmoVr h¡ Ÿ& O§Jbr Ordm| Ho$ {bE Amdmg ñWmZ h¡§ & AaÊ` {_Q²>Q>r Ho$ AnaXZ  
H$mo amoH$H$a {_Q²>Q>r Ho$ JwU H$mo ~Zm`o aIVo h¡Ÿ& AaÊ`m| go bH$S>r VWm AÝ` Cn`moJr CËnÞ àmá 
hmoVo h¢Ÿ& gmYmaU VWm AaÊ` EH$ amï´> Ho$ àmH¥${VH$ g§n{Îm Ho$ gyMH$ h¢Ÿ&

 AmOH$b {díd _| AaÊ` {dVaU Ho$ à{VeV _| Vrd« n[adV©Z {XImB© Xo aho h¢Ÿ& AÝXmμO bJm`m 
J`m h¡ {H$ {dûd Ho$ ^m¡{VH$ AaÊ`m| H$m 20% hr gwam{jV h¢ VWm Zme Zht hþAm h¡Ÿ&

 {nN>bo 20 go 30 gmbmo _| dZ AnamonU H$m Xa BVZm ~‹T> J`m h¡ {H$ AmO h_ H$B© n`m©daUr` 
g_ñ`mAm| H$m gm_Zm H$a aho h¢Ÿ& ObMH«$ na ~wam à^md nS>Zo Ho$ H$maU, dfm© H$m àH$ma ~Xb 
J`m h¡& {_Q²>Q>r Ho$ gñ`dJ© H$m Zme hmoZo Ho$ H$maU {_Q²>Q>r Ho$ AnaXZ H$m Xa ^r ~‹T> J`m h¡Ÿ& 
AaÊ`m| Ho$ nwZ… ñWmnZ Ho$ {bE dZrH$aU O¡go H$m`©H$bmnm| H$s Adí`H$Vm h¡Ÿ&

AmH¥${V 1.3 {díd AaÊ` {Xdg

Š`m AmnH$mo _mby_ h¡?
à{Vdf© _mM© 21 gmao {díd _| AaÊ` {Xdg Ho$ ê$n_| _Zm`m 
OmVm h¡ Ÿ&  

gmo{ME : h_ {díd AaÊ` {Xdg Š`mo§ _ZmZm h¡ ? Š`m 
n`m©daU g§~§Yr g_ñ`mAm| Ho$ n[ahma Ho$ {bE Eogo {Xdg 
H$mo _ZmZo go gM_wM _XX {_bVr h¡ ?
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AaÊ`OrdZ

AaÊ` (O§Jb) _| OrZodmbo gñ` Am¡a àm{U`m| Ho$ Om{V`m| H$m {ddaU XoZo Ho$ {bE "AaÊ`OrdZ' 
(Wildlife) eãX H$m Cn`moJ {H$`m J`m h¡ Ÿ& h_mao AaÊ`, g_wÐ Am¡a gmJa _| OrZodmbo àm{U`m| 
Ho$ Om{V`m| Ho$ ~rM pñWV d¡{dÜ` H$m à{V{Z{YËd H$aVm h¡ Ÿ& _mZdr` H$m`©H$bmn O¡go {eH$ma 
H$aZm, ~oH$mZyZr {eH$mar (Poaching) A{Z{YH$ma {eH$ma, ~§Xr ~ZmZmAm{X Zo AZoH$ Om{V`m| 
Ho$ {dbmonZ H$s Amoa boOmH$a AaÊ` OrdZ na ~wam à^md S>mbm h¡& g_rnñW ^{dî` _| hr H$B© 
Om{V`m| Ho$ {dbwá hmo OmZo H$m ^` h¡Ÿ&

AaÊ` Or[d`m| Ho$ g§ajU Ho$ {bE A{V erK« hr H$madmB© H$aZo H$s Adí`H$Vm h¡Ÿ& dh àñVwV 
Am¡a VV²jU ^{dî` H$s EH$ à_wI MwZm¡Vr h¡ Ÿ& CZ O¡d òmoV«m|  H$mo CZHo$ àmH¥${VH$ Amdmgmo _| 
Or{dH$m ajm Ho$ Ûmam CZHo$ g§ajU H$aZo H$m à`ËZ hmo aho h¢Ÿ& amï´>r` dZ, A^`maÊ` (AaÊ`Or{d`m| 
Ho$ AmdmgñWmZ) n{jYm_ Am{X g§ajU H$s gr{‹T>`m± h¢&

H$^r H$^r O¡dòmoVmo§ Ho$ g§ajU Ho$ gmonmZm| _| àm{U g§J«hmb`m| _| dZñn{V CÚmZm| _| VWm 
AÝ` _mZd {Z{_©V n[apñW{V`m| _| Hw$N> Z_yZo Ho$ Or{d`m| H$m g§ajU H$aZm Am{X h¡Ÿ& Cg_| ~rOd¢H$ 
OrZ ~¢H$ VWm gÑe OrZr` ñÌmoV H|$Ðm| H$s g¥{ï> gpå_{bV h¢ &

Ordmû_BªYZ

nËWaH$mo`bm, noQ´>mo{b`_ CËnÞ Am¡a àmH¥${VH$ J¡g EH$ àH$ma Ho$ òmoV {Ogo gm_y{hH$ én go 
Ordmû_BªYZ H$hVo h¢ Ÿ& {_{b`Zm| gmbm| Ho$ nhbo pñWV hao gñ` na hþE àH$meg§íbofUr` H$m ©̀H$bmn 
Ho$ \$bñdén ̀ o ~Zo hmoVo h¡Ÿ& ̂ ynn©Q>r Ho$ AÝXa do {Z_¾ (submerged) hmoH$a Ordmû_ BªYZ ~ZVo 
h¢Ÿ& do ZdrZrH$aU AgmÜ` òmoV h¢ & CZH$s InV ~hþV A{YH$ Omo h¡ Cgo H$_ Zhr§ H$a gH$Zo Ho$ 
H$maU g_rnñW ^{dî` _| hr h_ CZH$s Hw$b [aŠVVm H$m AZw^d H$a aho h¢ &

nËWa H$mo`bm, Cƒ H$m~©Z g§`wº$ EH$ àmH¥${VH$ òmoV h¡Ÿ& à_wIVm nËWa H$mo`bo Ho$ 4 àH$ma 
àmá h¢Ÿ& Am§W«mgmBQ> EH$ én h¡ {Og_| H$m~©Z g§`moOZ ~hþV hr Cƒ (bJ^J 80%) h¡Ÿ& {bJ²ZmBQ> 
_| bJ^J 50 go 60% H$m~©Z h¡& {~Qw>{_Zg H$mo`bo _| 40% go ^r H$_ H$m~©Z h¡Ÿ& Ed_² nrQ> 
(Peat) _| 40% H$m~©Z h¡&

noQ´>mob, S>rgob, {_Q²>Q>r H$m Vob, ñZoh Vob Am¡a Zm\$Vm noQ´>mo{b`_ CËnÞm| Ho$ {d{dY énm| H$m 
à{V{Z{YËd H$aVo h¢Ÿ& {díd _| ^wJVo hþE Hw$b D$Om© H$m 40% AmH«${_V H$aVo h¢Ÿ&

àmH¥${VH$ J¡g ^r Vob Ho$ O¡go hr ì`dhma H$aVm h¡Ÿ& àmH¥${VH$ J¡g H$m {ZåZ J§°YH$ g§`moOZ 
Cgo BªYZ H$m {ZåZV_ _m{bÝ` H$maH$ òmoV ~ZmVm h¡Ÿ& O~ h_Zo BZ Ordmû_ BªYZm| H$m emoY 
{H$`m h¡,  h_ Cgo h_oem ~‹T>Vo X>a _| Cn`moJ H$aZo bJoŸ h¡& BZ Vobm| H$m Hw$b 227 {~{b`Z 
~¡aob (1~¡¡aob = 159 brQ>a) 1859 go 1969 Ho$ ~rM Ordmí_ B§YZm| go {ZMmoS>m OmVm h¡Ÿ& BgH$m 
bJ^J 50% 100 gmbm| _| {ZMmoS>m J`m Vmo ~Mm 50% Ho$db 10 gmbmo _| {ZMmoS>m J`m h¡, CgHo$ 
Ordmí_ BªYZm| Ho$ {Z_m©U Xa H$s Anojm CgHo$ InV H$m Xa Á`mXm h¡Ÿ& EH$ {XZ _| h_ BVZm 
InV H$a aho h¢ {H$ Bgo {Z{_©V H$aZo Ho$ {bE n¥Ïdr Zo Omo 1000 gmb {b`m h¡ &Bg{bE Ordmû_ 
BªYZm| H$mo ZdrZrH$aU AgmÜ` òmoV _mZm OmVm h¡Ÿ&
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I{ZO òmoV

I{ZO EH$ Eogr dñVw h¡ Omo ^ynn©Q>r _| àmH¥${VH$ én go àmá h¡ VWm gOrd dñVw go Zht 
~Zm h¡ Ÿ& {_{b`Zm| gmbmo H$mo ^y{_ H$s ^m¡Jmo{bH$ àm{H«$`mAm| Ho$ \$bñdén ~Zo hmoVo h¢Ÿ& Bg{bE 
I{ZO ^r ZdrZrH$aU AgmÜ` òmoV h¢ Ÿ&

100 go A{YH$ I{ZO O¡go YmVw gmoZm, bmohm, Vm§°~m Am¡a Aë`y{_{Z`_ H$mo ^r {_bmH$a 
AYmVw O¡go nËWa, aoV Am¡a bdU ^r {ZîH$m{f©V {H$`o OmVo h¢ Ÿ& Am¡a _mZd Cn`moJ Ho$ {bE 
g§gm{YV (Processed) {H$`o OmVo h¢ & IZZ EH$ Eogm {dYmZ h¡ Omo n¥ídrHo$ ^ynn©Q>rgo I{ZOmo 
H$m {ZîH$f©U {H$`mOmVm h¡& 

IZZ (Mining) = μOmoam| go Mb ahm h¡ Am¡a AmOH$b Ho$ {XZm| _| {demb Vm¡ana hmoH$a 
J§^ra n`m©daUr` {ZåZrH$aU H$m H$maU h¡&

Amn{gI MwHo$ h¡&
• àmH¥${VH$ gmYZmo H$m AW©
• àmH¥${VH$ gmYZmo H$m _hËd&
• gOrdgmYZ VWm {ZOud gmYZmo H$m A§Va
• ZdrH$aU AgmÜ` àmH¥${VH gmYZmo Ho$ g§ajU H$s Amdí`H$Vm 
• Ob H$s Om¡{dH$ AmdíVH$Vm
• H¥${f_| Ob Ho$ A{YH$ Cn`moJ go hmoZodmbo ~wao à^md
• àmH¥${VH$ gmYZmo H$m dJuH$aU Ed_²-_hËd

Aä`mg

I.  {ZåZmoº$ AnyU© dmŠ`m|/àíZm| Ho$ {bE Mma {dH$ën {X`o J`o h¢Ÿ& CZ_| ghr CÎma Mw{ZE

 1. {ZåZmoº$m| _| EH$ Bg g_yh H$m Zht h¡

  A. Ob  Am. AaÊ` B. noQ´>mob B©. {_Q²>Q>r

 2. gaH$ma Zo AaÊ` Or{d`mo Ho$ {eH$ma H$aZo {ZfoY {H$`m h¡ :-

  A. O¡dd¡{dÜ` ~Zm`o aIZo  Am. àdmgmoÞ{V Ho$ {bE

  B. àm{U`m| Ho$ Amhma Ho$ {bE B©.  [_Å>r H$s Cd©aVm H$s ajm Ho$ {bE

II.  gyº$ eãXm| go Imbr OJh ^[aE :

 1. àH¥${V _| nwZ… ^Vu {H$`oOmZodmbo òmoVmo§ H$mo Ÿ............. H$hVo h¡ Ÿ&

 2. noQ´>mob Am¡a {_Q²>Q>r Ho$ Vob ............. àmH¥${VH$ òmoV h¢ Ÿ&

 3. ObñVa _| ~‹T>Vr hmo Vmo {_Q²>Q>r ............. ~ZVr h¡Ÿ&
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 4. ^ygñ`m| H$mo {_Q²>Q>r ............. Am¡a.............H$m ^aU H$aVr h¡ Ÿ&

 5. ZdrZrH$aU gmÜ` òmoV H$m CXmhaU ............. h¡ &

III.  BZH$m CÎma {b{IE :

 1. àmH¥${VH$ òmoV H$m¡Z go h¢ ?

 2. ZdrZ{H$aU gmÜ` Am¡a ZdrZrH$aU AgmÜ` òmoVm| Ho$ AÝVa ~VmBE Ÿ&

 3. Ob Ho$ Cn`moJm| H$s gyMr V¡`ma H$s{OE Ÿ&

 4. IZZ {H$go H$hVo h¢ Ÿ?

 5. Ordmí_BªYZm| H$m A{YH$V_ Cn`moJ {H$`m Om` Vmo Š`m hmoVm h¡ ?

 6. EH$ {dÚmWu H$m H$hZm h¡ {H$ AJa AaÊ`m| H$s ajm H$s OmE Vmo EH$ amï´> H$s g§n{Îm 
~T>oJr {ddaU Xr{OE :

IV.  "A' nÅ>r Ho$ gmW "{~' nQ²>Q>r go OmoS>H$a {b{IE

  "A' nÅ>r   "{~' nÅ>r

 1. Cƒ H$md©Z g§`moOZ A. {bJ²>ZmBQ>

 2. ZdrZrH$aU gmÜ` Am. {~Q²>{_Zg

 3. {ZåZJ§KH$ g§`moOZ B. hdm§

 4. {_Å>r H$m {Z_m©U  B©. AmÝWmgmB©Q>

     C. àmH¥${VH$ J¡g

     D$.  nË`ar H$mo Qw>Q>Zo go
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AÜ¶m¶ 2 

h‘mam n¶m©daU  (OUR ENVIRONMENT)

^y{‘ EH$ AgmYmaU J«h Ho$ én ‘| …
AmnH$mo ¶h ‘mby‘ h¡ {H$ gm¡a n[adma ‘| ^y{‘ EH$ AgmYmaU J«h h¡ ³¶m|{H$ Or{d¶m| H$mo 

OrZo XoZodmbm J«h Ho$db dhr h¡&  ̂ y{‘ Ho$ Bg bjU Ho$ {bE H$maU ³¶m h¡ ?  ³¶m gm¡a-n[adma 
‘| h‘mao J«h H$m ñWmZ-BgH$m H$maU h¡ ?  ³¶m CgH$s ~ZmdQ> Ho$ g‘¶ go n[aU{‘V Ag§»¶ 
à{H«$¶mAm| Ho$ H$maU hþE CgHo$ ^m¡{VH$ VWm amgm¶{ZH$ g§KQ>Z H$maU h¡§ ?

~Vm¶m OmVm h¡ {H$ bJ^J 4.6 {~{b¶Z gmbm| nhbo ^y{‘ ~Zr h¡ VWm Ordr H$s àW‘ 
gyMZm (àmU) bJ^J 3.8 {~{b¶Z gmbm| nhbo {‘br&  AÜ¶m¶ 23 ‘| Amn BgHo$ ~mao ‘| 
A{YH$ OmZH$mar àmá H$a|Jo&  1.4 {~{b¶Z gmbm| nhbo VH$ àW‘ ~hþH$mo{eH$ Or{d {XImB© 
Zht {X¶m&  ^y{‘ na O~ napñW{V¶m± H«$‘e… pñWa hmoZo bJt Vmo ¶o Ordr Am¡a BZgo {dH${gV 
AÝ¶ Ordr OrdrV ah gHo$& 

AmnH$mo ‘mby‘ h¡ {H$ ^y{‘ gVh H$m 71% ^mJ Obmd¥V h¡&  ^y{‘ H$m ¶h ^mJ Ob‘ÊS>b  
(Hydrosphere) H$hbmVm h¡&  gm¡a n[adma H$m ¶h EH$‘mÌ J«h h¡ {Og‘| {dnwb‘mÌm 
‘| ÐdOb h¡ Am¡a ^y{‘ na Or{dV ahZo Ho$ {bE gmÜ¶ H$maH$mo ‘| ¶h EH$ h¡&  Ob ‘| Hw$N> 
AgmYmaU ^m¡{VH$ Am¡a amgm¶{ZH$ JwU h¢ Omo Ordr Ho$ ApñVËd Ho$ {bE Adí¶H$ (CÎmñXm¶r) 
h¡ Am¡a AÝ¶ dñVwAm| ‘| ¶o Zht h¡&

^y‘r 

erbm‘ÊS>b Ob‘ÊS>b

Ord‘ÊS>b

Amhma l¥§Ibm 
Amhma Omb O¡d AmdY©Z

nm[apñW{VH$ V§Ì 
{na‘rS>

nm[apñW{VH$ V§Ì 

dmVmdaU (dm¶w‘ÊS>b)
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• Ob H$mo Ðd AdñWm go J¡gr¶ AdñWm ‘| n[ad{V©V hmoZo VWm V{nV hmoZo H$m’$s ‘mÌm H$s 

D$Om© (Energy) Adí¶H$ h¡&  ~hþV J‘u Ho$ {XZ ‘| ObH$m¶ gy¶© go Vmn H$m AdemofU 

H$aHo$ dm¶w‘ÊS>b Ho$ Vmn H$mo R>§S>m aIZo ‘| ghm¶H$ h¢&  gy¶m©ñV Ho$ ~mX, Ob go Adeo{fV 

Vmn, Ob Ho$ ~mînrH¥$V hmoZo Ho$ H$maU, dm¶w‘ÊS>b ‘| dm{ng AmOmVm h¡&  gOrdm| Ho$ Or{dV 

ahZo Ho$ {bE Eogm {Z¶§ÌU Adí¶§^mdr h¡& 

• Ob‘ÊS>b ¶h gmJa, ZXr¶m±, Zmbo, Vmbm~, gamoda, Am¡a  ~\©$ ({h_)&  dmVmdaU ‘| ~mîn 

Ho$ ê$n ‘| Bgo gy¶© Ho$ Vmn‘mZ H$mo Ademo{fV H$aHo$ dmVmdaU H$m {Z¶‘Z H$aVo h¢&  

• AmnH$mo ‘mby‘ h¡ H$s {Og Ob ‘| Z‘H$ hmoVm h¡ dh Z_H$s VWm Zhr hmoVm dh VmOm Ob 

hmoVm h¡& Imam nmZr g‘wÐ ObMamo H$mo Amdmg àYmZ H$aVm h¡&  ¶h VmOm nmZr Ho$ Amdmg 

VWm ^y_r Ho$ Amdmg go ‘hËdnyU© h¡&  ¶h hdm go ^mar hmoZo na ^r ObMa àm{U`m| H$mo 

V¡aZo ‘| ghm¶H$ hmoVm h¡&  

• Ob OrdÐì¶ H$m ‘w»¶ g§KQ>H$ h¡&  {díd{dbm`H$ h¡ `h nXmWm} H$mo {nKbZo XoVm h¡&  ¶h 

Ordr H$m eara VWm dmVmdaU Ho$ KQ>H$mo Ho$ ~rM goVw ~ZmVm h¡&  CXmhaU nmofH$m§e Ob ‘| 

{nKbH$a ‘| gñ`mo Ho$ OS>mo _| àdoe H$aVo h¡&  Ob, àm{U VWm gñ¶mo Ho$ {dVaU _| grYm 

à^md S>mbVo h¡ &  

gmo{ME… ³¶m Ordr Ho$ ApñVËd Ho$ {bE nyaH$ H$moB© Am¡a JwU Amn gmoM gH$Vo h¢ ?

^y{‘ H$m Am¡a EH$ AgmYmaU JwU CgH$m dm¶w‘ÊS>b h¡ Omo J¡g Ob ~m’$ VWm gyú‘ Yy{b 

H$Um| H$m {‘lU h¡ VWm ̂ y{‘ H$mo Mmam| Amoa go Amd¥V H$aVm h¡&  dm¶w‘ÊS>b H$m 78% ZmBQ´>moOZ 

Am¡a 21% Am³grOZ h¡ O~ {H$ H$m~©Z S>m¶ AmH²$gmBS> AmJm©Z, VWm ~mH$s AÝ¶ J¡g| h¡& 

^y{‘ H$m dm¶w‘Êb CgHo$ àma§^ ‘o H$m~©ZS>m¶ AmH²$gmBS> go ̂ anya Wm VWm Cg‘| Amp³gOZ 

H$m ^mJ ~hþV H$‘ Wm&  O~ ^y{‘ na àH$meg§íbofUr¶ e¡dmb ApñVËd ‘o Am¶| Amp³gOZ 

H$s gm±ÐVm ~T>r {Oggo dm¶w‘ÊS>b H$m AnH$f©U àH$ma, Am³grH$aU àH$ma ‘| n[adV©Z hþAm& 

H«$‘e… dm¶w‘ÊS>b AmO Ho$ g§KQ>Z ‘| nhÿ±Mm Omo ApñVËd ‘| ahZodmbo ‘mZd VWm AÝ¶ 

Or{d¶m| H$mo Or{dV ahZo ¶mo½¶ (gyº$) h¡& ^y{‘ H$s gVh H$mo {ebm ‘ÊS>b (Lithosphere) 
H$hVo h¡&  Cg‘| nd©V gmJa Am¡a ‘¡XmZ hmoVo h¢&
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³¶m AmnH$mo ¶h nVm h¡ ?    ^y{‘ H$s gVh R>§S>r Am¡a R>mog h¡&  bo{H$Z O¡go-O¡go h‘ 

{ebm‘ÊS>b Ho$ ZrMo ñVa na nhÿ±MVo h¢, h‘ ~‹T>o hþE Vmn Am¡a X~md Ho$ àmdma  VH$ nhÿ±M 

OmVo h¢&  àmdma Ho$ {ZMo {Ogo H«$moS>  H$hVo h¢ ^yVmn AË¶w#m ahVm h¡ 40000C&  AÝ¶ J«hm| 

H$s D$OS> gVh Ho$ {déÕ  {ebm‘ÊS>b Or{d¶m| H$mo OrZo XoVm h¡& 

Ord‘ÊS>b {H$ g§H$ënZm  

^y‘r Ho$ {Og ̂ mJ ‘| Ordr H$m ApñVËd h¢&  CÝho Ord‘ÊS>b H$hVo h¢&  ̂ y{‘ Ho$ Ob‘ÊS>b 

dm¶w‘ÊS>b Am¡a {ebm‘ÊS>b g~ {‘bH$a Ord‘ÊS>b (biosphere) aMVo h¢&  dh g^r 

Or{d¶m| VWm CZHo$ Amdmgm| H$m Hw$b ^mJ h¡& 

dh Ho$db gVh go Hw$N> hr {H$bmo‘rQ>am| VH$ {dñV¥V hmoVm h¡ Am¡a Hw$N> hr {H$bmo‘rQ>am| VH$ 

dm¶w‘ÊS>b ‘| {dñV¥V hmoVm h¡& 

ghO hr ^y{‘ EH$ e{º$‘mZ J«h h¡&  ^y{‘ na OrdZ ^y{‘ Ho$ ^m¡{VH$ n¶m©daU go à^m{dV 

h¡&  d¡go hr n¶m©daU Ho$ H$B© H$maH$ (KQ>H$) gOrdm| na ̂ r à^md S>mbVo h¢&  ¶h {Ûamhr à{H«$¶m 

hr h‘mao J«h H$s e{º$‘mZ àH¥${V H$m gma h¡& 

Ordr Am¡a CZHo$ n¶m©daU Ho$ ~rM pñWV Bg Hw$b g§~Ym| Ho$ àH$ma OmZZo Ho$ {bE Omo 

d¡km{ZH$ AÜ¶¶Z h‘| ghm¶H$ h¡ Cgo nm[apñW{VH$ {dkmZ H$hVo h¢&  Cgo n¶m©daU {dkmZ ^r 

H$hVo h¢& 

AmH¥${V 2.1 Or{d¶m|Ho$ ~rM A§V… {H«$¶mE± 
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Amn AnZo Mmam| Amoa {ZarjU {H$¶m hmoJm {H$ àH¥${V Ho$ {d{^Þ g§KQ>H$m| Ho$ ~rM JhZ 

g§~§Y h¡& 

Bg CXmhaU H$mo Xo{IE&  hao gñ¶ {‘Q²>Q>r go I{ZO, nmofH$ Am¡a Ob H$m AdemofU H$aVo 

h¢&  BZ gñ¶m| H$s n{Îm¶m±, Ob VWm AÝ¶ ^mJm| H$mo H$sQ>, njr Am¡a {haZ O¡go àm{U ImVo h¢&  

¶o àmUr AÝ¶ àH$ma Ho$ àm{U¶m| H$m Amhma ~ZVo h¢&  O~ ¶o gñ¶ VWm àmUr ‘aVo h¢ CZHo$ ‘¥V 

Adeof gS>Vo h¡ VWm gyú‘ Or{d¶m| go {dÀN>o{XV hmoVo h¢&  {dÀN>o{XV dñVwE± AÝV ‘| {‘Q²>Q>r ‘| 

{‘b OmVr h¢&  Bg àH$ma g^r Amng ‘| {‘b OmVo h¢&

àH¥${V ‘| Bg àH$ma Ho$ Ag§»¶ g§~§Y pñWV h¢ ¶o H${S>¶m± hr AmO Ho$ àmH¥${VH$ OJV Ho$ 

g§VwbZ Ho$ AmYma h¢&  nm[apñW{VH$ {dkmZ Ho$ Xmo AmYma {Z¶‘m| H$m ¶o H${S>¶m± {ddaU XoVr h¢& 

• h‘ H$^r ^r àH¥${V ‘| EH$ hr H$m‘ Zhr H$a gH$Vo& 

• àH¥${V ‘| ha dñVw AÝ¶ dñVw go OwS>r h¡& 

AJa BZ g^r OmoS>m| H$mo {H$gr H$mo OmZH$a {díbo{fV H$aZm h¡ Vmo, Bg àmH¥${VH$ V§Ì  H$mo 

N>moQ>o KQ>H$m| ‘| loUrH$aU H$aZm Adí¶H$ h¡& 

g§JR>Z Ho$ ñVa   

g§JR>Z ñVam| H$s Ñ{ï> go (loUrH$aU Ho$ {bE) àmH¥${VH$ V§Ì H$s Amoa Ü¶mZ X|&  ¶h g§H$sU© 

A§Vg©~§Ym| Ho$ ~mao ‘| {dMma H$aZo Ho$ {bE EH$ AZwHy$bH$maH$ Mm¡IQ> XoVm h¡&  ñnï> nhMmZ Ho$ 

ñVa, Ordr, Om{V¶m±, OZg§»¶m g‘wXm¶ Am¡a nm[apñW{VH$ V§Ì h¡§&

{H$gr ^r àH$ma H$m (én H$m) Ord, Ordr, H$hbmVm h¡&  ^y{‘-J«h na EH$ H$mo{eH$ 

A‘r~m go boH$a ‘mZdm| VH$ Am¡a gyú_ OrdmUw go boH$a {demb ~aJX noS>m| VH$ Ho$ Ag§»¶ 

{d{^Þ àH$ma Ho$ Ordr {XImB© XoVo h¢&  EH$ Ordr AmJo Ho$ ñVa Ho$ EH$ d¡¶{º$H$ gXñ¶ H$m 

à{V{Z{YËd H$aVm h¡& 

gÑe (g‘mZ) OrZr¶ aMZm ¶wº$ Or{d¶m| H$m g‘yh Om{V (Species) H$hmbm¶m h¡ - Bgo 

Amn ¶mX H$a gH$Vo h¢&  Bg{bE AnZo ~rM ‘| hr àOZZ H$aZo ¶mo½¶ h¢&  g^r ‘mZd go{n¶Ýg 

Om{V go g§~§{YV h¢, Hw$Îmm Ho${Zg ’o${‘{b¶m{gg go g§~§{YV h¡&  ‘Q>a Ho$ gñ¶ n¡g‘g¡Q>d‘ Om{V 

go g§~§{YV h¢& 

EH$ Om{V Ho$ gÑe Or{d¶m| H$m EH$ g‘yh EH$ XÎm joÌ ‘| EH$ {ZpíMV H$mb ‘| aho Vmo 

Cgo OZg§»¶m H$hVo h¢& 
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AmnZo BgH$m {ZarjU {H$¶m hmoJm {H$ EH$ XÎm joÌ ‘| {d{^Þ Om{V¶m| Ho$ gñ¶, àmUr Am¡a 

AÝ¶ Or{d¶m| H$s OZg§»¶m ahVr h¡&  ¶o g~ {d{^Þ OZg§»¶m {‘bH$a EH$ O¡d g‘wXm¶ H$m 

{Z‘m©U H$aVr h¡&  g‘wXm¶ Ho$ gXñ¶ Amng ‘| nañna {H«$¶mE± H$aVo h¢& 

g§nyU©V¶m EH$ g‘wXm¶ Amng ‘| {H«$¶mE± H$aVm ahVm h¡&  gmW hr {ZOud KQ>H$mo Ho$ gmW 

^r {H«$¶mE± H$aVm ahVm h¡&  àH¥${V H$m Eogm H$moB© KQ>H$ Ohm± gOrd Am¡a {ZOud g§KQ>H$mo Ho$ 

~rM A§V{H«$¶m¶o hmoVr h¡&  Cgo nm[apñW{VH$ V§Ì  H$hVo h¢&  nm[apñW{VH$ V§Ì, n¶m©daU {dkmZ 

Ho$ AÜ¶¶Z H$m AmYma KQ>H$ ~ZVm h¡& 

nVm H$s{OE… ³¶m JmS>©Z EH$ nm[apñW{VH$ V§Ì h¡ ? ³¶m| ?

^y{‘ na {d{dY àH$ma Ho$ Amdmgm| ‘| ahZodmbo {d{dY àH$ma Ho$ Ordr h¢&  AV… Bg ^y{‘ 

J«h na {d{dY àH$ma Ho$ nm[apñW{VH$ V§Ì ^r h¢&  ^y{‘ Ho$ {d{^Þ àH$ma Ho$ ¶o nm[apñW{VH$ V§Ì 

g~ {‘bH$a O¡dJmob H$mo aMVr h¢& 
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nm[apñW{VH$ V§Ì Ho$ àH$ma  

A~ h‘| ¶h nVm hþAm h¡ {H$ nm[apñW{VH$ V§Ì n¶m©daU {dkmZ Ho$ AÜ¶¶Z H$m AmYma 

KQ>H$ h¡&  nm[apñW{VH$ V§Ì H$m AW© EH$ joÌ Ho$ {d{^Þ àH$ma Ho$ gOrd Omo AmnH$s A§V… 

{H«$¶m H$aVo h¡ Am¡a Cg joÌ Ho$ AO¡d KQ>H$mo go ^r A§V… {H«$¶m H$aZodmbm EH$ g‘wXm¶ h¡& 

AmnZo AnZo Mmam| Amoa {d{^Þ nm[apñW{VH$ V§Ì H$mo XoIm h¡ O¡go Vmbm~ Kmg Ho$ ‘¡XmZ AmnZo 

AaÊ¶ ¶m g‘wÐ H$mo ^r XoIm hmoJm&  AmnZo H$^r gmoMm h¡ {H$ BZ g^r ‘| ³¶m gmYmaU JwU h¡? 

Bgr àH$ma EH$ gmJa Am¡a EH$ ‘é^y{‘ ^r àmH¥${VH$ nm[apñW{VH$ V§Ì Ho$ àH$mamo H$m 

à{V{ZYrËd H$aVo h¡ & nm[apñW{VH$ H$mo {demb Vm¡a na ñWbr` nm[apñW{VH$ V§Ì Am¡a ñWbr¶ 

nm[apñW{VH$ V§Ì Zm‘H$ Xmo àH$mam| ‘| dJuH¥$V H$a gH$Vo h¢&  

H$m¶©H$bmn 2.1…

 Obr¶ Am¡a ñWbr¶ nm[apñW{VH$ V§Ìm| Ho$ CXmhaU H$s gyMr V¡¶ma H$a|& 

 ‘mZdH¥$V nm[apñW{VH$ V§Ìmo§ Ho$ ^r H$B© CXmhaU h¢&  A{YH$ n[a{MV CXmhaU 

ObOrdembm h¢& 

H$m¶©H$bmn 2.2…

 _mZdH¥$V nm[apñW{VH$ Ho$ CXmhaUmo H$s gwMr ~ZmAmo &

H$m¶©H$bmn 2.3…

 AmnHo$ AÜ¶mnH$ VWm H$jm Ho$ {‘Ìm| Ho$ gmW EH$ N>moQ>r gr ObOrdembm V¡¶ma H$s{OE& 

nm[apñW{VH$ V§Ì Ho$ g§KQ>H$  

Amn Bog H$m ñ‘aU H$a gH$Vo h¢ {H$ {H$gr ̂ r nm[apñW{VH$ V§Ì ‘| Amngr {H«$¶m H$aZodmbo 

{ZOud g§KQ>H$ VWm O¡d g§KQ>H$ ¶o Xmo AmYma KQ>H$ ahZo Mm{hE& 

{ZOud g§KQ>H$m| H$mo AO¡d g§KQ>H$ ̂ r H$hVo h¢&  ¶o n¶m©daU ‘| H$m¶©erb ̂ m¡{VH$, amgm¶{ZH$ 

Am¡a Obdm¶w H$s pñW{V¶m| H$m à{V{Z{YËd H$aVo h¢&  ^m¡{VH$ H$maH$mo ‘| àH$me Vmn, {‘Q²>Q>r 

Am¡a Ob gpå‘{bV h¢&  gOrdm| Ho$ {bE Amdí¶H$ aho ¶m Zht aho amgm¶{ZH$ H$maH$m| ‘| dfm© 

Am¡a AmÐ©Vm h¡§&
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gOrd g§KQ>H$m| H$mo O¡d g§KQ>H$ ^r H$hVo h¢&  do h¡ - gñ¶, àmUr, OrdmUw Am¡a H$dH$& 

gñ¶m| H$mo ñd§nmofr H$hVo h¢ ³¶m|{H$ do AnZo Amhma H$mo ñd`§ V¡¶ma H$a gH$Vo h¢&  haogñ¶m| 

Ho$ Abmdm e¡dmb ^r Bg g‘yh Ho$ A§VJ©V h¢&  àË¶j ¶m namoj én go, BZ Or{d¶m| go V¡¶ma 

{H$¶m J¶m Amhma AÝ¶ g^r Or{d¶m| go Cn¶moJ {H$¶m OmVm h¡&  AV… gmYmaUV¶m H$hm OmVm 

h¡ g^r ‘m§g Kmg hr h¡ & ñWVr¶ nm[apñW{VH$ V§Ìm| Ho$ hao gñ¶ Am¡a Obr¶ nm[apñW{VH$ V§Ìm| 

Ho$ e¡dmbm| H$mo CËnmXH$ H$hVo h¢& 

àmUr nanmofr h¢ ³¶m|{H$ do AnZo Amhma H$mo V¡¶ma Zht H$a gH$Vo Am¡a Omo àmá h¡ Cgo 

ImVo h¡ Bg{bE CZH$mo nanmofr H$hVo h¢&  AV… {H$gr ^r AÝ¶ nm[apñW{VH$ V§Ì ‘| àm{U¶m| H$mo 

Cn^moº$m H$hVo h¢& 

Amn H$mo nVm h¡ H$s àmUr AnZo Amhma H$s AmXVo AbJ aIVo h¡ & Omo àmUr Ho$db Amhma 

Ho$ {b`o gñ`mo na {Z^©a hmoVo h¡ & CÝho gñ`mhmar àmUr H$hVo h¡ n[apñWVrH$ V§Ì _| gñ`mhmar 

H$mo àmW{_H$ Cn^moŠVm H$hVo h¡ & do Amhma D$Om© Ho$ {b`o grYo gñ` na{Z^©a hmoVo h¡ & CXmhaZ 

{Q>È>m, {haZ, OmZda Am{X &

àmUr Omo AnZm Amhma àmá H$aZo gñ`mhmar {Z ©̂a hmoVo h¡ CÝho {ÛVr` Cn^moŠVm H$hVo h¡ & 

{Q>È>o H$m _|T>H$ Ûmam Amhma ~Zm`m OmVm h¡ & {haZ VWm OmZda na ~mY `m & {g§h {Z^©a hmoVo 

h¡ & {g§h Am¡a ~mK {ÛVr`  Cn^moŠVm h¡ &

Hw$N> àmUr Amhma Ho$ {bE {ÛVr`  Cn^moJVm {Z^©a hmoVo h¡ & CÝho V¥Vr` Cn^moJVm H$hVo  

h¡ & {Q>È>o H$mo H$mo _|T>H$ ImVm h¡, VWm_|T>H$ H$mo gm°nImVm h¡ &  `hm± gm°n V¥Vr` Cn^moJVm h¡ & 

CËnmXH$ Am¡a {d{^Þ àH$ma Ho$ Cn^moº$m O¡go àmWm{‘H$, {ÛVr¶H$ VWm V¥Vr¶H$ g^r ImZm 

Am¡a Im¶o OmZm - Bg nmofH$ g§~§Y ‘| gpå‘{bV h¢&  do nm[apñW{VH$ V§Ì Ho$ {d{^Þ nmofU 

ñVam| H$m à{V{Z{YËd H$aVo h¢&  Bg{bE BZH$mo nmofH$ ñVa H$hm J¶m h¡&  h‘mao nm[apñW{VH$ 

V§Ì ‘| ha EH$ Ordr EH$ AnZo nmofH$ ñVa na ahVm h¡ Omo CgH$m EH$ {d{eï> nmofH$ ñVa H$m 

à{V{Z{YËd H$aVm h¡&  
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AmH¥${V 2.3 EH$ àmé{nH$ Amhma lw§Ibm 

CXmhaU

Kmg_¡XmZ Amhma lw§Ibm : 

   Kmg → {Q>S²>S>r → ‘|T>H$ → gm±n 

Obr¶ Amhma lw§Ibm: 

   e¡dmb → H$sQ>m| H$m ß¶ynm → ‘N>br → Obr¶ njr

H$m¶©H$bmn 2.4…

{ZåZ VmbrH$m Cnar àmUr`m| CZHo$ ghr nmofU ñVamo _| dJuH$aU H$s{OE :  

nmofH$ñVa-1(T1) nmofH$ñVa-2 (T2) nmofH$ñVa-3(T3) nmofH$ñVa-4 (T4)

Bg Vah H$m nmofH$s¶ g§~§Y Ohm± Amhma COm© EH$ nmofH$ñVa go Xÿgao nmofH$ñVa H$mo 

ñWmZm§V[aV hmoVr h¡ Cgo Amhma l¥§Ibm H$hVo h¡& 

CËnmXH$ àW‘ nmofH$ ñVa H$m à{V{ZYrH$aU H$aVm h¡ Am¡a {d{^Þ Cn^moº$mAm| Ho$ ñVa, 

H«$‘mJV nmofH$ ñVa H$m à{V{Z{YËd H$aVo h¢&  EH$ ghr n[apñW{V ‘| EH$ Amhma l¥§Ibm ‘| 

A{YH$V‘ VrZ ¶m Mma nmofH$ ñVa hmoVo h¢& 

EH$ nm[apñW{VH$ V§Ì ‘| gm¡ go hμOmam| VH$ H$s H$m¶©erb Amhma l¥§IbmE± hmo gH$Vr h¢&  

¶h Bg{bE {H$ H$moB© ^r ham gñ¶ AZoH$ Vah Ho$ àmW{‘H$ Cn^moº$mAm| Ho$ {bE Amhma ~Z 
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gH$Vm h¡&  haoH$ àmW{‘H$ Cn^moº$m AZoH$ Vah Ho$ {ÛVr¶H$ Cn^moº$mAm| H$m Amhma ~Z gH$Vo 

h¡&  Amhma  l¥§Ibm H$mo {demb Vm¡a na {ZåZm§{H$V VrZ àH$mam| ‘| dJuH¥$V {H$¶m Om gH$Vm h¡&

MamB© ¶m gñ¶mhmar Amhma  = l¥§IbmE± do h¢ Ohm± àmW{‘H$ Cn^moº$m gñ¶ ImZodmbo 

àmUr h¢&  h‘mao nm[apñW{VH$ V§Ì ‘| A{YH$V‘ Amhma  l¥§IbmE± Bg dJ© Ho$ h¢&  Eogr Amhma  

l¥§IbmAm| H$mo na^jr Amhma  l¥§IbmE± H$hVo h¢& 

CXmhaU : Kmg  IaJmoe  ^o{S>`m

• S>o{Q´>dmoa Amhma l¥§Ibm… Amhma l¥§IbmEo Ohm àmW{‘H$ Cn^moº$m EH$ S>o{Q´>dmoa 

(detrivores) h¡&  MrQ>r, Xr‘H$, H|$MwE±, ghònXr Am¡a Ho$H$S>o Am{X H$mo (detritus) 
S>o{Q´>dmog© H$hm OmVm h¡ ³¶m| {H$ do gS>onXmWm] H$mo ImVo h¢&  ¶h Ho$db à‘wIV¶… {Jao nÎmm|, ‘¥V 

d¥jmo Ho$ ^mJ VWm Cg Vah Ho$ H$m~m©{ZH$ dñwVE± (AmJm©{ZH$) Am{X go g§~§{YV h¡&  

CXmhaU : S>o{Q´>Q>g  H|$MwE  njr 

H$m¶©H$bmn 2.5 …

Vmbm~r nm[apñW{VH$ V§Ì H$s S>o{Q´>dmoag Amhma l¥§Ibm H$s aMZm H$s{OE&

• naml¶r Amhma l¥§IbmE± : Ohm± Amhma D$Om© H$m ñWmZm§VaU ha EH$ nmofH$ ñVa go EH$ 

naOrdrloUr Ûmam hmoVm h¡& 

CXmhaU :  d¥j   naml¶r njr  njr OwE±   H$em{^H$m ¶wº$ Am{XOrdr 

¶hm± njr d¥jm| na naml¶r h¢, OwE± n{j¶m| na naml¶r h¢ Am¡a Am{XOrd (àmoQ>moμOmodm) 

n{j¶m| Ho$ OwAm| na naml¶r h¢& 

A{YH$V‘ Ordr EH$ àH$ma Ho$ Amhma go A{YH$ àH$ma Ho$ Amhma nXmWm] na Am{lV ahZo 

Ho$ H$maU ha EH$ Ordr ha EH$ nmofH$ ñVa na, Cgr g‘¶ AZoH$ Amhma l¥§IbmAm| Ho$ gmW 

l¥§I{bV hmo OmVm h¡&  Bg àH$ma ha EH$ nm[apñW{VH$ V§Ì Amng ‘| g§~§Y aIZodmbr Amhma 

l¥§IbmAm| Ho$ EH$ g§H$sU© Omb AmhmaOmb ~Z OmVm h¡& 

nm[apñW{VH$ V§Ì ‘| D$Om© H$m àgma 

Or{d¶m| ‘| Amhma {H$g àH$ma D$Om© ~ZVr h¢ ?
EH$ nm[apñW{VH$ V§Ì Ho$ {d{^Þ Ordr {Z¶V éngo d¥{Õ àmá H$aVo ahVo h¢, àOZZ H$aVo 
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ahVo h¢&  ‘aVo VWm gS>Vo ahVo h¢&  AnZo g^r H$m¶©H$bmnm| Ho$ {bE CZH$mo D$Om© Adí¶H$ h¡&  

O~ Ordr Amhma boVo h¢, CZHo$ Amhma H$m H$m~m}h¡S´>oQ> D$Om© H$m òmoV ~ZVm h¡&  O¡go AmnH$mo 

‘mby‘ h¡ {H$ ¶h D$Om© ídgZ Zm‘H$ à{H«$¶m Ûmam ‘wº$ H$s OmVr h¡&  H$m~m}h¡S´>oQ>m| ‘| g§{MV D$Om© 

H$mo Or{d¶m| Ho$ H$m¶m] Ho$ {bE àmá H$amVm h¡& 

ha EH$ nm[apñW{VH$ V§Ì Ho$ {bE D$Om© H$m òmoV gm¡a D$Om© h¡&  Ho$db hao gñ¶ hr Bg D$Om© 

H$mo J«hU H$a gH$Vo h¢ Am¡a Cgo eH©$am, dgm Am¡a àmoQ>rZm| Ho$ én ‘| g§{MV H$aVo h¢& O~ CËnmXm| 

H$mo àmW{‘H$ Cn^moº$m ImVo h¢&  nmofH$ñVa ‘| D$Om© ^r àd{hV hmoVr h¡&  {’$a ^r ñWmZm§VaU 

Ho$ g‘¶ bJ^J 90% D$Om©, Vmn Ho$ én ‘| n¶m©daU ‘| ‘wº$ hmo OmVr h¡ CgH$m Cn¶moJ Zht hmo 

gH$Vm&  nmofH$ ñVam| ‘| D$na OmVo g‘¶, haEH$ ñVa H$m Cn¶moJr D$Om© H$s ‘mÌm KQ>Vr OmVr 

h¡, VWm Ho$db 10% D$Om© {H$gr ^r nmofH$ ñVa go Xÿgao ñVamo ‘| àdm{hV hmoVr h¡&  

Bgo Om{ZE…

AJa CËnmXH$ D$Om© 10,000 ¶y{ZQ> h¢ Vmo àmW{‘H$ Cn^moº$m Ho$db 1,000 ¶y{ZQ> D$Om© 

J«hU H$aVm h¡, {ÛVr¶H$ Cn^moº$m Ho$db 100 ¶y{ZQ> VWm V¥Vr¶H$ Cn^moº$m Ho$db 10 ¶y{ZQ> 

J«hU H$aVm h¡& Bgo 10% {Z`_ H$hVo h¢ &

Vmn

{dKQ>H$
AH$mfr{ZH$ 
fmofU_yb

D$Om©
I{ZO

Cn^moH$VmCËnmXH$

VmnVmn

AmH¥${V 2.4 àH¥${V _| D$Om© H$m àdmh

D$Om© H$m àdmh Bg àH$ma EH$ {Xem ‘wI h¡ VWm ha EH$ ñVa H$m ZwH$gmZ AZwn¶moJr Vmn 

H$mo O¡go n¶m©daU ‘| ‘wº$ {H$¶m OmVm h¡&  Bg H$maU go hr EH$ Amhma l¥§Ibm ‘| Mma ñVam| go 

A{YH$ ñVa Zhr h¡&  ~hþV {dab EH$ nm§Mdm± ñVa MVwîH$ Cn^moº$m Ñ{ï>JV hmoVm h¡& 
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AmH¥${V 2.5 nm±M nmofH$ ñVam| H$s Amhma l¥§Ibm 

gmo{ME…  A~VH$ CXmhaUm| ‘| AmnZo ¶hm± AÜ¶¶Z {H$¶m h¡&  Amn gmoM gH$Vo h¢ EH$ 

Eogo Amhma l¥§Ibm {Og‘| EH$ MVwîH$ Cn^moº$m hmo& 

nm[apñW{VH$ {nam{‘S> ³¶m h¢ ?

A~ AmnZo {d{^Þ nmofH$ ñVam| VWm gOrdm| Ho$ ~rM Ho$ nmofH$ g§~§Y H$mo g‘Pm h¡&  ¶o g§~§Y 

Z Ho$db D$Om© g§~§Y h¡ ~pëH ha EH$ nmofH$ ñVa Ho$ gXñ¶m| H$s g§»¶m VWm CZH$s O¡dg§h{V 

go ^r g§~§{YV h¡&  BZ g§~§Ymo H$mo AmboI Ho$ én ‘| àñVwV {H$¶m Om gH$Vm h¡, {nam{‘S> H$m 

én YmaU H$aVo h¡&  Eogr AmboIr àñVwVrH$aUm| H$mo nm[apñW{VH$ {nam{‘S> H$hVo h¢&  EH$ n[aga 

{na{‘S> ‘| CËnmXH$ AmYma ñWmZ J«hU H$aVo h¢ Am¡a Cn^moº$mAm| Ho$ {d{^Þ ñVa H«$‘mJV gmonmZ 

J«hU H$aVo h¢& 

Bg àH$ma A{YH$Va V¥Vr¶H$ Cn^moº$m {na{‘S> H$s {gao H$mo J«hU H$aVo h¢&  EH$ {ZpíMV g‘¶ 

H$s Ad{Y ‘| EH$ {nam{‘S> H$s aMZm EH$ XÎm nmofH$ñVa Ho$ gXñ¶m| H$s g§»¶m na Omo {Z^©a h¡ 

Cgo g§»¶m {nam{‘S> H$hVo h¢&  A{YH$V‘ nm[apñW{VH$ V§Ìm| ‘|, A{YH$V‘ Amhma l¥§IbmAm| 

Ho$ {bE  g§»¶m-{na{‘S> grYm D$na H$s Amoa ahVr h¡ ³¶m|{H$ H«$‘mJV nmofH$ ñVam| ‘| gXñ¶m| 
H$s g§»¶m H$‘ hmoVr OmVr h¡& 
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V¥Vr¶H$ Cn^moº$m

{ÛVr¶H$ Cn^moº$m 

à{W{‘H$ Cn^moº$ 

CËnmXH$ 

T4

T3

T2

T1

AmH¥${V 2.6 - grYm g§»¶m - {nam{‘S> 

 nm±M nmofH$ ñVam| H$m EH$ Amhma Omb 

 naOr{d¶m| H$s Amhma l¥§Ibm H$mo Xo{IE&  ¶hm± g§»¶m {nam{‘S> CëQ>m h¡& 

O¡dg§h{V H$s Ñ{ï> go a{MV EH$ {na{‘S> Omo Cg nmofH$ñVa Ho$ Or{d¶m| Ho$ Hw$b Ðì¶m| H$m (ewîH$ 

Jrbm) ^ma h¡, Cgo O¡dg§h{V H$m {nam{‘S> H$hm OmVm h¡& .

AmH¥${V 2.7 - CëQ>m g§»¶m {nam{‘S> 
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haoH$ ñVa ‘| {ZpíMV D$Om© H$s ‘mÌm na AmYm[aV hmoH$a a{MV {nam{‘S> H$mo D$Om© {nam{‘S> 

H$hm OmVm h¡&  {H$gr ^r nm[apñW{VH$ V§Ì ‘| {H$gr Amhma lw§Ibm Ho$ {bE D$Om© {nam{‘S> 

h‘oem grYm ahVm h¡&  AmnZo grIm h¡ {H$ haoH$ ñVa ‘| àmá Cn¶moJr D$Om© H$s ‘mÌm bJ^J 

10% D$Om© h¡ Omo {nN>bo nmofH$ ñVa na àmá h¡&   

O¡d AmdY©Z (Biomagnifi cation)

Amhma l¥§IbmAm| ‘| Ho$db nmofH$ VËdm| H$m hr ñWmZm§VaU Zht hmoVm&  AZoH$ {df¡br 

dñVwE± ^r EH$ nmofH$ ñVa go Xÿgao nmofH$ ñVa ‘| ñWmZm§V[aV hmo gH$Vo h¢&  Eogo AZoH$ 

g§X^m] ‘| {df¡br dñVwAm| H$s gm±ÐVm ~‹T>Vr h¡ O~ do CƒVa nmofH$ ñVa nhþ±MVo h¢& 

Amhma l¥§Ibm _| haoH$ hm{ZH$maH$mo H$s gm§ÐVm O¡go S>r.S>r.Q>r. nmam, H$°S>{‘¶‘ 

Am{X H$m ~‹T>Zm O¡d AmdY©Z H$hbmVm h¡& 

O¡d AmdY©Z H$m n[a{MV CXmhaU - AZoH$ Amhma l¥§IbmAm| Ho$ nmofH$ ñVam| ‘| 

S>r.S>r.Q>r. H$s gm±ÐVm H$m ~‹T>Zm h¡&  S>r.S>r.Q>r. H$m A{ddoH$nyU© Cn¶moJ H$sQ>ZmeH$ 

Ho$ én ‘| {deofVm ‘ÀN>am| Ho$ {Z‘y©bZrH$aU ‘| Cn¶moJ H$aZo go A~ N>moQ>r ‘N>{b¶m| Ho$ 

D$VH$m| ‘| VWm na^jr njr¶m| ‘| nVm Mbm h¡&  ‘m± Ho$ XÿY ‘| ^r S>r.S>r.Q>r. Ho$ A§e 

H$m nVmbJm J¶m h¡& 

O¡dAmdY©Z Amhma l¥§Ibm H$mo {~JS> ahm h¡ & A{YH$Va  `h CƒnmofH$ ñVam| Ho$ 

Or{d`m| na à^md S>mb ahm h¡ &

{dñVm[aV {gIZo H$m H$m`©H$bmn :

g_rnV_ nm[apñWVrH$ V§Ì H$mo ̂ |Q> Xr{OE BZ_| O¡{dH$ VWm AO¡{dH$ KaH$mo H$s gyMr 
~ZmBE ? BZ_| Amhma l¥§Ibm VWm Amhma Omb H$mo nhMm{hE &

ñVamo _|
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AmH¥${V 2.8 - S>r.S>r.Q>r. H$m O¡d AmdY©Z 

Bgo OmZrE :  ppm  =  Parts per million

H$m¶©H$bmn…  O¡d AmdY©Z Ho$ AZoH$ CXmhaUmo H$s gyMr H$s{OE& 

Amn {gI MwHo$ h¡ : 

• OrdZ Ho$ ApñVËd Ho$ {bE Ob H$s _hVm 

• nm[apñWVrH$ g§VwbZ _| ObH$m`m| H$m nmÌ 

• Am{X_ ^y{_ _| àH$me g§íbofUr` e¡dmb H$s _hÎmm 

• gOrdm| Ho$ {~M H$s nmañn[aH$ A§Vm©{H«$`m  

• nmarpñWVrH$ V§Ì _| D$Om© H$m àdhZ 
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Aä¶mg 

I. {ZåZmoº$ ha EH$ AnyU© dm³¶ Ho$ {bE Mma n¶m©¶ {X¶o J¶o h¢&  ghr CÎma Mw{ZE& 

1. 1. AmdaU ‘| ghr Ord H$s Zm‘ {b{IE…
 Kmg →  → ‘|T>H$  → gm±n  → JéS>
 a. {haZ   b. {N>nH$br 
 c. {Q>S²>S>r    d. Myhm   

2. BZ‘| EH$ Vmo AnKQ>H$ h¡ 

 a. H$dH$   b. e¡dmb 

 c. Am{XOrd   d. H$sQ> 

II. ¶mo½¶ eãXm| go Imbr OJh ^[aE… 

1. ^y{‘ H$s gVhr nn©Q>r H$mo _______________ H$hVo h¢& 

2. n¶m©daU ‘| AÜ¶¶Z H$m AmYma KQ>H$  ______________ h¡& 

3. EH$ Om{V Ho$ gÑe Or{d¶mo Ho$ g§J«hU _________ h¡& 

4. {d{^Þ nm[apñW{VH$ V§Ì {‘bH$a _______________ ~ZVo h¢& 

5. naOr{d¶m| H$s Amhma l¥§Ibm ‘| g§»¶m {nam{‘S> __________h¡& 

III. BZHo$ CÎma {b{IE…

1. {ZåZmo H$mo n[a^m{fV H$s{OE…

 a. erbm‘ÊS>b  b. OZg§»¶m 

 c. O¡{dH$ KQ>H$   d. nmofUñVa       

 2. ^y{‘ na OrZo ¶mo½¶ H$maH$mo H$s gyMr ~ZmBE ? 

 3. nm[apñW{VH$ V§Ì {H$go H$hVo h¢ ?

 4. S>r.S>r.Q>r. H$m Cn¶moJ ³¶m| gyº$ Zht h¡ ?

 5. EH$ gab Amhma l¥§Ibm H$s aMZm H$s{OE& 

 6. ñWbr¶ nm[apñW{VH$ V§Ì Ho$ g^r gñ¶mhm[a¶m| H$mo ‘ma S>mbZo na ³¶m hmoJm ?

 7. Amhma l¥§Ibm H$m nmofU ñVa-1, ¶h hao gñ¶mo go ì¶m{nV h¡, H$maU Xr{OE ?


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AÜ`m` 3 

na_mUw H$s g§aMZm
(STRUCTURE OF ATOM)

BboH$Q´>m°Ýg(-)

na_mUy g§»`m

Zm[^H$

na_mUw Ðì`_mZ

na_mUyg§»`m

àmoQ>mÝg(+) Ý`wQ´>m°Ýg
CO©m ñVa

S>mëQ>Z 
{gÜXm§V 

Oo.Oo. xWm°_gZ H$m C>ËgO©Z 
Z{bH$m à`moJ 

JmoëS>ñQ>oZ Ho$ A¡ZmoS> 
{d{H$aUmo H$m à`moJ

ê$Xa\$moS>© Ho$ Aë\$m {d{H$aUmo Ho$ 
{~IaZo H$m à`moJ

MmS²>{dH$ H$s Ý`yQ´>m°ZImoO

^moa H$m na_Uy Z_yZm

na_mUw H$r g§aMZm

h_ OmZVo h¡ H$s H$UmX Zm_H$ ^maVr` G${f WoŸ& {OZhmoZo àW_V gwPm`m {H$ Ðì` na_mUw 
Zm_H$ AË`§V gyú_ H${UH$mAm| go ~Zo h¡Ÿ& g§ñH¥$V _| “na_” AWm©V A§{V_ AWdm Am{Iar VWm 
“AUw’ AWm©V H${UH$m`o& 

H$UmX F${f g~go àW_ aho {OÝhm|Zo dmX àñVwV {H$`m {H$ ~«h_m§S> _| nXmW© H$Um| go ~Zm hþAo 
h¡Ÿ& Bg {gÕm§V Ho$ nrN>o EH$ Hw$VyhbH$mar H$Wm h¡Ÿ H$UmX_w{Z O~ hmW _| Amhma boH$a MbVo-
{\$aVo Im aho WoŸ& Amhma H$mo O¡go Hw$Va H$a Im aho Wo, CgHo$ ~hþV N>moQ>o Qw>H$S>o ~mha {Ja aho 
WoŸ& V~ `h {dMma CZHo$ {X_mJ _| H$m¢Y J`m {H$ Amhma H$mo Bggo ^r A{YH$ gyú_ ^mJm| _| 
{d^m{OV {H$`m Zht Om gH$Vm-`h {gÕm§V ApñVËd _| Am`mŸ& CÝhm|Zo Cg A{d^mOr Ðì` H$mo 
H$U H$hmŸ& ^maVr` {gÕm§V, na_mUw Ho$ ~mao _| ~S>o ñWyb én Ho$ aho, à`mo{JH$ AmYma H$a Zhr 
Wo& Bg Vah ^maVr` {gÕm§V ì`dh[aH$ Am¡a d¡km{ZH Ñ{îQ> go nrN>o ah J`oŸ&
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{H«$.e. ny. nm±Mdt gXr _| J«rH$ VËdkmZr S>o_mo{H«$Q>g Zo Bgr àH$ma H$m {dMma àH$Q> {H$`mŸ& 
CÝhm|Zo nXmW© Ho$ EH$ Qw>H$S>o H$mo {d^m{OV H$aZo H$mo gmoMm, Am¡a A§{V_ H$U H$mo Am¡a AmJoŸ{d^m{OV 
Zht H$a gH$Zo H$m {dMma àñVyV {H$`mŸ& Cg A§{V_ H$U H$mo CÝhm|Zo “na_mUw”(atom) Zm_ 
{X`mŸ& CZH$m dmX ahm {H$ g^r nXmW© na_mUy go ~Zo h¢Ÿ& 

Š`m g^r nXmWm] Ho$ na_mUy g_mZ hmoVo h¢ ? Š`m do nañna gÑí` hmoVoo h¡ ? EH$ gm_mÝ` 
H$m`©H$bmn Ho$ Ûmam g_PH$a, {ddaU X|JoŸ&

H$m`©H$bmn 3.1 AÚmnH$ H$s gmhm`Vm....

gmo{S>`_ Am¡a bmoho H$m EH$ Qw>H$S>m {b{OE Am¡a 500 {_{b Ho$ ~rH$a _| nmZr boH$a Cg_| CZ 
Qw>>H$S>m| H$mo S>mb Xr{OEŸ& Amn Š`m {ZarjU H$a|Jo ? nmZr _| H$m¡Z gm Qw>H$S>m Vrd«Vm go à{V{H«$`m 
H$aVm h¡?

H$m`©H$bmn 3.2 AÚmnH$ H$s gmhm`Vm go

EH$ Må_M$ _| gmo{S>`_ Ho$ EH$ Qw>H$S>o H$mo boH$a Cgo ObmB`oŸ& {M_Q>o go EH$ _o¾o{g`_²> \$sVo 
H$mo nH$S> H$a, Cgo ObmB`oŸ& Amn Š`m {ZarjU H$a|Jo? H$m¡Z gm Vrd«Vm go Ob CR>Vm h¡ ? Š`m 
XmoZm| H$s ÁdmbmAm| H$m a§J g_mZ h¡ ? gmo{S>`_ Am¡a _o¾o{g`_ na_mUwAm| go ~Zo h¢Ÿ& Š`m XmoZm| 
na_mUwAm| Ho$ ñd^md g_mZ hmoVo h¢ ?

CnamoH$V H$m`©H$mbn go nVm MbVm h¡ hr, {^ÝZ VËdmo Ho$ na_mUy {^ÝZ hmoZo h¡ &

CnamoŠV H$m`©H$bmn H$aVo g_` OmJéH$Vm ~aV|Ÿ& Bggo `h nVm MbVm h¡ {H$ g_mZ na_mUy 
AWdm EH$hr àH$ma Ho$ na_Uy go ~Zo nXmW© H$moo VËd(element) H$hVo h¡ & h_o A~VH$ 118 
VËd hr OmZH$mar _| h¢Ÿ& BZ_| 90 VËd àH¥${V _| J`oo OmVo h¢ Vmo eof, à`moJmb` _| V¡`ma {H$`o 
J`o h¢Ÿ&

H$m`©H$bmn 3.3
 X¡{ZH$ OrdZ _| Cn`wŠV VËdm| H$s EH$ gyMr V¡`ma H$s{OEŸ& CZHo$ Cn`moJ VWm g§Ho$V 

{b{IEŸ&

na_mUw {gÕm§V :

B©. gZ² 1803 _| A§Jo«Or agm`Z Vk S>mëQ>Z Zo AnZm na_mUw {gÕm§V àñVyV {H$`mŸ& {gÕm§V H$s 

à_wI A{^YmaUmE± {ZåZ {b{IV h¢Ÿ&
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1.  ~hþV N>moQ>r A{d^mOr H${UH$mAm| go VËd ~Zo hþE h¡, BZ A{d^mOr H${UH$mAm| H$mo na_mUw 

(atoms) H$hm OmVm h¡Ÿ&

2.  EH$ {d{eï> VËd Ho$ g^r na_mUw AmH$ma, Ðì` VWm AÝ` ñd^mdm| _| gÑí` hmoVo h¢ & EH$ 

VËd Ho$ na_mUy Xþgao VËd Ho$ na_mUy go {^ÝZ hmoVo h¡ &

3.  EH$ VËd Ho$ na_mUw H$m n[adV©Z Xygao VËd Ho$ na_mUw Ho$ én _| Zht {H$`m Om gH$Vm h¡Ÿ&

4.  EH$ VËd H$m na_mUw Xygao VËd Ho$ na_mUw Ho$ nyUmªH$ AZwnmV _| g§`moJ hmoZo go `m¡{JH$ H$m 

CËnmXZ hmoVm h¡Ÿ&

5.  EH$ na_mUw H$mo Z Vmo CËnmXZ {H$`m Om gH$Vm h¡ Am¡a Z hr CgH$m {dZme {H$`m Om gH$Vm 

h¡Ÿ& Ðì` H$s Am§V[aH$ aMZm Ho$ {ddaU XoZo _| S>mëQ>Z H$m na_mUy {gÕm§V àW_ _rbnËWa 

(mile stone) WmŸ& 19 dt gXr _| d¡km{ZH$m| H$mo Ðì` Ho$ AÜ``Z Ho$ {gb{gbo _| CgZo EH$ 

geŠV Ama§^ àXmZ {H$`mŸ& EH$ na_mUw Xygao Ho$ ~am~a H¡$go hmo gH$Vm h¡ ? Š`m na_mUy 

H$mo AmJo {d^m{OV {H$`m Om gH$Vm h¡? AZoH$ à`moJm| Ho$ Cnam§V d¡km{ZH$ g_P gHo$ {H$ 

na_mUw Ho$ ^rVa Š`m h¡ ? na_mUw H$s aMZm H$mo g_PZo  Ho$ H$maU àH¥${V Ho$ AZoH$ ahñ`m| 

VWm Ðì` Ho$ ñd^md Ho$ ~mao _| g_ñ`mAm| H$m hb H$aZo _| do g_W© hmo J`oŸ&

Bgo OmZ {b{OE:

A°ñQ>°Q>mB©Z Ed§ Q>oH$Zo`_ Zm_H$ VËd 90 ñdm^m{dH$ VËdm| H$s gyMr _| gpå_{bV Zht {H$`o, 
Bg{bE {H$ àH¥${V _| Aën _mÌm _| CnbãY h¢Ÿ& {H$gr Vah CZH$mo H¥${Ì_ {dYmZm| go CËnm{XV 
{H$`m J`m h¡Ÿ&

_yb ^yV H${UH$mE± (Fundamental particles) Oo.Oo. WmågZ H$m à`moJ:

 na_mUw Ho$ ^rVa Am¡a N>moQ>r H${UH$mE± CnpñWV hmoZo Ho$ AÝdofU gå~§Yr B{Vhmg H$s Va\$ 
A~ h_ Ü`mZ X|JoŸ& Oo. Oo Wm°ågZ Am¡a AÝ` d¡km{ZH$m| Zo CËgO©Z Z{bH$s` CnH$aU _| 
Hw$N> à`moJ {H$`oŸ& n[aUm_V… {dkmZ OJV²> go Amdoem| H$m ahñ` OmZ {b`m J`mŸ&
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CËgO©Z Z{bH$m

G$UmJ« {d{H$aU|

{Zdm©Vr` nån CÀM 
dmoëQ>r` O{ZÌ

AË`§V {ZåZ dm`wXm~ _o hdm
hao àH$me H$m CX²>XrnZ

YZmJ«
Anode

G$UmJ«
cathode

AmH¥${V 3.1  F$UmJ« {d{H$aUm| H$m CËnmXZ

15 g|._r. bå~r Am¡a 3 g|._r ì`mg `wŠV EH$ H$m±M H$s Z{bH$m hr CËgO©Z Z{bH$m h¡ Omo 
{Zdm©Vr` nån Am¡a Xm~ à_mnr go g§`mo{OV hmoVr h¡Ÿ& H$m±M H$s Z{bH$m Ho$ {gam| na YmpËdH$ 
{dÚwXmJ«« ì`dpñWV {H$`o OmVo h¢Ÿ Oo.Oo. Wm°ågZ Zo CËgO©Z Z{bH$m Ho$ ^rVa AË`§V {ZåZXm~ Am¡a 
CÀM {d^dm§Va H$mo CËnÞ {H$`mŸ& YZmJ« Ho$ nmg H$m±M Z{bH$m _| hao àH$me H$m CÔrnZ {XImB© 
XoZo H$s KQ>Zm H$m CÝhm|Zo {ZarjU {H$`mŸ& {d{H$aUm| H$m àdmh Omo F$UmJ« go CËg{O©V hmoH$a gm_Zo 
H$m±M H$mo Q>H$amZo go hao àH$me H$m CX²>XrnZ {XImB© XoVm h¡Ÿ& 

dh {H$aUo Omo F$UmJ« go CËg{O©V YZmJ« H$s Amoa MbVr h¡ CZ {d{H$aUm| H$mo F$UmJ« {d{H$aU| 
(cathode rays) H$hm OmVm h¡Ÿ& (AmH¥${V 3.1 XoI|) CËgO©Z Z{bH$m H$s ßboQ> H$mo YZmË_H$ òmoV 
go OmoS> b| Vmo dh ßboQ> YZmJ« (anode) H$hbmVr h¡Ÿ&

Oo.Oo. Wm°ågZ Zo F$UmJ« {d{H$aUm| Ho$ nW _| EH$ N>moQ>o go n§Io H$m MH«$ aIm go n§Io H$mMH«$ 
Ky_Zo bJVm h¡Ÿ& CÝhm|Zo {ZîH$f© {ZH$mbm {H$ F$UmJ« {d{H$aU|, dmñVd _| H${UH$mAm| H$m EH$ àdmh 
h¡Ÿ& (AmH¥${V 3.2 H$mo XoI|)

AmH¥${V 3.2  F$UmJ« {d{H$aUm| Ho$ JwUY_m] H$mo {XIbmZo H$m à`moJ

F$UmJ« {H$aU|

H$¡$WmoS>

N>moQ>o go n§Io H$m MH«$

EoZmoS>
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Oo.Oo. Wm°ågZ  Zo F$UmJ« {d{H$aUm| Ho$ _mJ© Ho$ g_m§Va _| {dÚwV joÌ H$mo bmJy {H$`mŸ& F$UmJ« 
{d{H$aU| {dÚwV joÌ Ho$ YZmJ« H$s Va\$ {dM{bV hmo OmVr h¢Ÿ& CÝhm|Zo {ZîH$f© {ZH$mbm {H$ F$UmJ« 
{d{H$aU| F$U Amdoe go `wŠV hmoVr h¢Ÿ& (AmH¥${V 3.3 H$mo XoI|Ÿ&)

YZmJ« n{Q²>Q>H$m

EoZmoS>

F$UmJ« n{Q²>Q>H$m
H$¡$WmoS> {H$aU

H$¡$WmoS>

CÀM 
dmoëQ>r` 
òmoV

 Oo.Oo. Wm°ågZ Zo CnamoŠV à`moJ H$mo {d{^Þ A{Zbm| Ho$ Cn`moJ go {H$`mŸ& VWm{n n[aUm_ 
EH$ hr àH$ma H$m {ZH$bmŸ& CÝhm|Zo BZ F$UmJ« {d{H$aUm| H$s H${UH$mAm| H$mo “BboŠQ´>moÝg” Zm_ go 
n[a{MV H$am`mŸ& BboŠQ´>mZ F$Um{dï> H${UH$m h¡ VWm CgH$m Amdoe-1 h¡Ÿ& `h h¡S´>moOZ na_mUw go 
hëH$m hmoVm h¡Ÿ& BgH$m Ðì`_mZ EH$ na_mUw H$s VwbZm _| ~hþV N>moQ>m hmoVm h¡Ÿ& CÝhm|Zo {XIm`m 
{H$ na_mUy {d^OZr` hmoVm h¡ Omo ~hþV N>moQ>o H${UH$mAm| go ~Zm hþAm h¡Ÿ& BboŠQ´>mZ H$s ImoO hmoZo 
Ho$ H$maU S>mëQ>Z Ho$ {gÕm§V H$s nhbr A{^YmaUm H$mo N>moS> {X`m J`mŸ&

na_Uy _o YZmdoerV H$U H$s CnpñW{V:

na_mUy _| YZmdoe H$s CnpñW{V : AJa EH$ na_mUw Ho$db BboŠQ´>moZm| go ~Zm hmoVm Vmo na_mUw 
F$Um{dï> hmoZm Mm{hE WmŸ& na§Vw dmñVd _| na_mUw Amdoea{hV hmoVm h¡Ÿ& na_mUw VWm Ðì` ^r 
{dÚwVr` én go Amdoea{hV hmoVo h¢Ÿ& BgH$m AW© `h h¡ {H$ Š`m na_mUw _| YZmdoe H$s CnpñW{V 
^r hmoZr Mm{hE ? Bgo ImoOZo Ho$ {bE JmoëS>ñQ>rZ Zo EH$ à`moJ {H$`mŸ&

AmH¥${V 3.3  F$UmJ«{d{H$aUm| Ho$ JwU Y_m] H$mo {XIbmZo H$m à`moJ
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1886 B©. _| JmoëS>ñQ>rZ Zo Hw$N> n[ad{V©V àH$ma H$s CËgO©Z Z{bH$m H$m Cn`moJ {H$`m Omo 
{N>ÐXma F$UmJ« go `wŠV WmŸ& CÝhm|Zo {ZarjU {H$`m {H$ Hw$N> {d{H$aU|, F$UmJ« {d{H$aUm| H$s {déÕ 
{Xem _| àdm{hV hmo ahr h¢Ÿ& Eogr {d{H$aUm| H$mo YZmJ« {d{H$aU| (anode rays) H$hm OmVm h¡Ÿ& 
(AmH¥${V 3.4 XoI|Ÿ&) YZmJ« {d{H$aUm| Ho$ g_m§Va EH$ {dÚwVr` joÌ Cn`mo{JV {H$`mŸ& CÝhm|Zo 
{ZarjU {H$`m {H$ BZ {d{H$aUm| H$m àdmh {dÚwV joÌ Ho$ F$UmJ« H$s Va\$ {dM{bV hmoVm h¡&

YZmJ« {d{H$aUm| _| H$m¡Z gm Amdoe hmoZm Mm{hE ? Amn {H$g {ZîH$f© na nhþ±M gH$Vo h¢ ? 
`o {d{H$aU| YZ Amdoe go `wŠV H${UH$mAm| go ~Zo h¢Ÿ& Bgr{b`o Oo. Oo. Wm°ågZ Zo BZH$mo YZmJ« 
{d{H$aUm| H$m Zm_ {X`mŸ& BboŠQ´>moZm| H$s VwbZm _| BZH$m {dMbZ ~hþV H$_ WmŸ& `h Eogm Š`m| ? 
YZmJ«-{d{H$aUm| H$m F$UmJ« H$s Va\$ {dMbZ CËgO©Z Z{bH$m _| à`wŠV A{Zb na {Z^©a H$aVm h¡Ÿ&

YZmJ« {d{H$aUm| H$s {d{^Þ JwUY_m] H$s gyMr V¡`ma H$aoJoŸ&

1.  `o YZmdo{eV H${UH$mAm| go ~Zr h¢Ÿ&

2.  `o {dÚwVr` VWm Mwå~H$s` joÌ go {dM{bV hmoVo h¢Ÿ& F$UmJ« {d{H$aUm| H$s VwbZm _| BZH$m 
{dMbZ ~hþV H$_ hmoVm h¡, Š`m| {H$ `o ^mar H${UH$mAm| (nucleus) go `wŠV hmoVr h¢Ÿ&

3.  YZmJ« {d{H$aUm| H$m {dMbZ (^m[a) CËgO©Z Z{bH$m _| à`wŠV A{Zb na {Z^©a H$aVm h¡Ÿ&

 CËgO©Z Z{bH$m _| O~ h¡Ś>moOZ A{Zb {b`m OmVm h¡, YZm{dï> H${UH$mE± A{YH$V_ {dM{bV  
hmoVr h¡Ÿ& h¡hmoOZ H$m YZmdoerV H$U Am{YH$ hëH$m nm`m J`m& EH$ àmoQ>moZ H$m Ðì`_mZ bJ^J 
1840 BboŠQ́>moZm| Ho$ ~am~a hmoVm h¡Ÿ& àmoQ>m°Z Amdoe BboŠQ́>mZ h¡ Amdoe {déÕ Am¡a ~am~a hmoVm 
h¡ & àmoQ>m°Z Ho$ Ðì`_mZ H$mo 1 na_mpÊdH$ Ðì`_mZ H$s BH$mB© (1 atomic mass unit) _mZm 
OmVm h¡, Am¡a Cggo gå~§{YV Amdoe H$mo +1 _mZm OmVm h¡Ÿ&

CËgO©Z Z{bH$m

{Zdm©Vr` nån

AË`§V {ZåZ dm`wXm~

{N>ÐXma G$UmJ« YZmJ«

CÀM dmoëQ>r` O{ZÌ

AmH¥${V 3.4  YZmJ« {d{H$aUm| H$m CËnmXZ

M_H$
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EH$ na_mUy _o BboŠQ´>m°Z Am¡a àmoQ>m°Z H¡$go ì`dpñWV {H$`o OmVo h¡ ?

éXaμ\$moS>© H$m à`moJ :

àma§^ _| g_P {b`m J`m Wm {H$ BboŠQ´>mÝg Am¡a àmoQ>moÝg EH$ O¡go {dV[aV {H$`o J`o h¡ & 
éXa\$moS>©Zo EH$ à`moJ {H$`m {Og Zo EH$ na_mUw _| BboŠQ´>moZ Am¡a àmoQ>mZm| Ho$ {dVaU H$s n[aH$ënZm 
H$mo hr ~Xb S>mbmŸ& CÝhm|Zo YZm{dï> Aë\$m H${UH$m| H$mo CÀM J{V go ñdU© nÞr na Q>H$amZo {X`mŸ& 
Bg KQ>Zm H$m CÝhm|Zo {ZarjU {H$`m {H$ A{YH$m§e Amë\$m-H${UH$mE± {dMbZ Ho$ {~Zm ñdU© nÞr go 
hmo H$a {ZH$b JBªŸ& Hw$N> H${UH$mE± AnZo nW go A{YH$ H$moU ~ZmH$a {dMbZ H$mo {XImVo hþE {ZH$b 
JBªŸ& Am¡a Hw$N> H${UH$mE± ñdU© nÞr go Q>H$am H$a AnZo nW nrN>o H$s Va\$ nbQ> H$a dmng Am`r&

Bg à`moJ goo AZoH$ àíZ CR>m`| J`oŸ&

 1. A{YH$m§e H${UH$mE± ñdU©nÞr go grYr Š`m| nma hmoH$a {ZH$b JBª ?

 2. AnZo nW go ~S>m H$moU ~ZmH$a Hw$N> H${UH$mAm| Zo {dMbZ H$mo Š`m| {XIm`m?

 3. Hw$N> Amë\$m H${UH$mE± Q>H$amH$a nrN>o H$s Va\$ Š`m| dmng Am`r?

Bg à`moJ Ho$ AmYma na éXa\$moS>© Zo {ZåZ A{^YmaUmAm| H$mo àñVwV {H$`m, do h¡ :

 1. na_mUw Ho$ _Ü`^mJ _| YZm{dï> H${UH$mE± EH$ gmW ~§Yr ahVr h¢Ÿ& H|$Ð _| pñWV 
na_mUw Ho$ Bg ^mJ H$mo Zm{^H$ (nucleus) H$hm OmVm h¡Ÿ& Zm{^H$ BboŠQ>´mZm| go 
Amd¥Îm ahVm h¡Ÿ&

 2. na_mUw Ho$ Am`VZ H$s VwbZm _| Zm{^H$ H$m Am`VZ ~hþV N>moQ>m bJVm h¡Ÿ&

 3. na_mUw H$m Ðì`_mZ Zm{^H$ _| hr gm§{ÐV hmoVm h¡Ÿ&

 4. na_mUw H$m Zm{^H$ YZm{dï> hmoVm h¡ {OgH$s à~bVm {d{^Þ VËdm| Ho$ {bE {d{^Þ 
hmoVr h¡Ÿ&

 5. VQ>ñW na_mUw _| Zm{^H$ Ho$ Mmam| Amoa pñWV BboŠQ´>moZm| H$s g§»`m Ho$ ~am~a Zm{^H$ 
_| pñWV YZm{dï> H${UH$mAm| H$s g§»`m Ho$ ~am~a hmoVr h¡ &

AmH¥${V 3.5 Aë\$ {d{H$aUmo Ho$ {dIaZo H$m éX\$moB© H$m à`moJ

AnZo nW go dmng {dM{bV hþB© Aë\$m H${UH$mE±

grYm MbZodmbr Amë\$m H${UH$m

A
më\$m H${U

H$mA
m| H$m nw§O

grYm MbZodmbr Aë\$m H${UH$m
nW go {dM{bV Aë\$m H${UH$m

nW go {dM{bV Amë\$m H${UH$m
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éXa\$moS>© Zo nVm bJm`m {H$ na_mUw Ho$ Ho$db àmoQ>m°Zg Am¡a BboŠQ´>moÝg H$s CnpñW{V go hr 
na_mpÊdH$ Ðì`_mZ H$m {ddaU {X`m Zht Om gH$Vm h¡Ÿ& {ZarjU {H$`m J`m {H$ Zm{^H$s` Ðì`_mZ 
àmoQ>moZm| Ho$ `moJ go ~hþV A{YH$ h¡Ÿ& CÝhm|Zo A{^ì`ŠV {H$`m {H$ àmoQ>moZm| Ho$ Ðì`_mZ Ho$ ~am~a 
na_mUw _| {Zam{dï> H${UH$mE± CnpñWV hmoZm hr Mm{hEŸ&

 Zm{^H$s` Ðì`_mZ, Cg _| pñWV YZm{dï> àmoQ>moZ H${UH$mAm| Ho$ ̀ moJ go H$ht, Á`mXm bJVm 
h¡Ÿ& B©. gZ²> 1932 _| Ooåg MmS²>{dH$ Zo àm`mo{JH$ {dYmZ go {gÕ {H$`m {H$ Am¡a AÝ` àH$ma H$s 
H${UH$mE± ̂ r na_mUw Ho$ Zm{^H$ _| CnpñWV h¢, {OÝh| Ý`yQ´>mÝg (neutrons) Zm_ {X`m h¡Ÿ& Ý`yQ´>m¡Z 
H$m Ðì`_mZ ^r bJ^J àmoQ>m°Z H$o Ðì`_mZ Ho$ ~am~a hr hmoVm h¡Ÿ& àmoQ>m°Ýg Am¡a Ý`yQ´>m°Ýg XmoZm| 
àH$ma H$s H${UH$mE± na_mUy Ho$ Zm{^H$ _| CnpñWV hmoVr h¢Ÿ&

H$m`©H$bmn 3.4
 gwŠV {ZåZ Vm{bH$m nyU© H$s{OEŸ&

na_mUw H${UH$m ImoOH$Vm© Amdoe H$m àH$ma Ðì`_mZ

àmoQ>m°Z

Ý`yQ´>m°Z

BboŠQ´>moZ

 AZoH$ d¡km{ZH$ éXa\$mo{S> gh_V Zhr Wo Ÿ& Zm{^H$ H$o$ Mmam| Amoa {Za§Va n[aH«$_Uerb 
BboŠQ´>moZ AnZr D$Om© H$mo Imo XoZm Mm{hEŸ& n[aUm_V… Zm{^H$ go ItMm OmZm Mm{hE Am¡a Zm{^H$ 
go Q>H$amH$a AnZo ApñVËd H$mo hr Imo XoZm h¡Ÿ& Bg Vah H$s KQ>Zm`| hmoZo na nyao na_mUy H$mo ^r 
ApñVËd Zht ahVmŸ& na_mUw ^r {dZï> hmo OmEJmŸ& na_mUw H$s pñWaVm Ho$ ~mao _| éXa\$moS>© Ho$ 
na_mUy Z_yZo go {ddaU àmá Zht hmo gH$mŸ&

Bg g_ñ`m Ho$ {ZdmaU Ho$ {bE ZB© V§ÌmË_H$Vm C^a AmB© {Oggo na_mUw Ðì`_mZ Ho$ _mnZ 
_| ghm`Vm {_brŸ& 

B. gZ²> 1913 _| Zrëg ~moa Zo EH$ na_mUw Z_yZo H$mo àñVyV {H$`m Omo AmOH$b ~moaZ_yZm 
H$hm OmVm OmVm h¡Ÿ& Bg Z_yZo H$s A{^YmaUmE± {ZåZ {b{IV h¢Ÿ& 

1. Zm{^H$ Ho$ Mmam| Va\$ BboŠQ´>moÝg {ZpíMV Am¡a d¥ÎmmH$ma nW _| n[aH«$_m H$aVoo h¡Ÿ& Bg 
d¥ÎmmH$ma nW H$mo H$j (shell) H$hm OmVm h¡Ÿ& Zm{^H$ Ho$ ~mX nhbo H$j Eo ‘K’ H$j 
H$hVo h¡ & níMmV Zm{^H$ Ho$ AmJo MbVo L, M, N, O H$j H$hVo h¡Ÿ&

2. àË`oH$ H$j _| BboŠQ´>moÝg {ZpíMV n[a_mU H$s D$Om© go ̀ wŠV hmoVo h¢Ÿ& Zm{^H$ Ho$ ZOXrH$ 
hmoZo H$s Anojm D±$Mo _| hmoZodmbo BëŠQ>´moZmo§ H$mo A{YH$ D$Om© hmoVr h¡Ÿ&

3. O~VH$ BboŠQ´>moZ AnZo ñdH$j _| n[aH«$_m H$aVm ahVm h¡, V~ VH$ CgH$s D$Om© pñWa 
hmoVr h¡Ÿ& Bg{b`o BZ H$jm| H$mo D$Om© Ho$ ñVa (energy levels) ^r H$hm OmVm h¡Ÿ&
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 Zrëg ~moa Zo àñVwV {H$`m {H$ àË`oH$ H$j (D$Om© H$m ñVa) A{YH$V_ 2n2 BbmoŠQ´moZm| H$mo 
YmaU H$a gH$Vm h¡Ÿ& Ohm± ‘n’ H$j H$s g§»`m h¡Ÿ& CXmhaU Ho$ {bE Vrgam H$j hmo Vmo n=3 h¡Ÿ& 
`h H$j A{YH$V_ 2 x (3)2 = 18 BboŠQ´>m°Zmo H$mo _mÌ YmaU H$a gH$Vm h¡Ÿ& BgH$m VmËn`© `h 
h¡ {H$ M H$j, 18 BboŠQ´>moZm| go A{YH$ YmaU Zht H$a gH$Vm h¡Ÿ& N H$j _| hmoZodmbo A{YH$V_ 
BboŠQ´>moZm| H$s g§»`m Š`m Amn kmV H$a gH$Vo h¢ ?

 AmnZo AÜ``Z {H$`m h¡ {H$ VQ>ñW ŠbmoarZ na_mUw _| 17 BboŠQ´>moÝg hmoVo h¢Ÿ& Zrb ~moa Ho$ 
Z_yZo Ho$ AZwgma 17 BboŠQ´>moZm| _| K H$j 2 BboŠQ´>moZmo H$mo, L H$j 8 BboŠQ´>moZm| H$mo Am¡a eof 7 
BboŠQ´>moÝg AJbo M H$j _| YmaU {H$`o OmVo h¢Ÿ& BgH$m {ZénU AmH¥${V 3.6 _| {H$`m OmVm h¡Ÿ&

BboŠQ´>mZ

M H$j

L H$j

K H$jÝ`ypŠb`g

[n=3]

[n=2]

[n=1]
AmH¥${V 3.6  ŠbmoarZ na_mUw _| BboŠQ´>moZm| H$m {dVaU

H$m`©H$bmn 3.5

J§YH$ na_mUw H$s g§aMZm {H$OrE& Ed_²> BboŠQ´>moZm| H$m {dVaU {XImBEŸ&

 Zrëg~moa Ho$ àñVmd Ho$ ~mX na_mUw H$m Z_yZm Omo C^a Am`m, CgH$m {ZåZ àH$ma gmam§e 
{bIm Om gH$Vm h¡Ÿ&

 1. àË`oH$ Ðì` na_mUwAm| go ~Zm hþAm h¡Ÿ&

 2. na_mUy H$mo A{d^mOr Zht _mZm Om gH$Vm h¡Ÿ&
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na_mUy g§»`m (Atomic number) Am¡a Ðì`_mZ g§»`m (Mass numbers)

 na_mUw Ho$ Zm{^H$ _| pñWV àmoQ>moZm| H$s g§»`m H$mo na_mUy g§»`m H$hVo h¢Ÿ& Bgo Z go 
gy{MV {H$`m OmVm h¡Ÿ& na_mUw Ho$ Zm{^H$ _| pñWV àmoQ>moZm| Ed§ Ý`yQ´>moZm| H$s g§»`mAm| Ho$ `moJ H$mo 
na_mpÊdH$ Ðì`_mZ g§»`m H$hVo h¢Ÿ& Bgo ‘A’  go gy{MV {H$`m OmVm h¡Ÿ& gm_mÝ`V… EH$ VËd Ho$ 
na_mUw Ho$ Zm{^H$ _| pñWV na_mUw g§»`m Am¡a Ðì`_mZ g§»`m H$mo, ZXA g§Ho$V go gy{MV {H$`m 
Om gH$Vm h¡Ÿ&

‘Z’ H$m _wë` ~m`r Amoa {ZMo {bI OmVm h¡, Ed_² ‘A’ H$m _yë` _ybVËd Ho$ Xm`r Amoa Cna 
{bIm OmVm h¡&

H$m`©H$bmn 3.6

 {ZåZ Vm{bH$m _| [aŠV ñWmZm| H$s ny{V© H$s{OEŸ&

VËd H$m Zm_  àmoQ>m°Zm| 
H$s g§»`m

 BboŠQ´>moZm| 
H$s g§»`m

Ý`yQ´>m°Zm|
H$s g§»`m na_mUy 

g§»`m

na_mpÊdH$ 
Ðì`_mZ 
g§»`m

g§Ho$V {Zê$nU

h¡S´>moOZ
H

1 1  0 1 1 1H
1

hr{b`_
He

2 2

{Z`m°Z  
Ne

10

`wao{Z`_
U

92 238

AmŠgrOZ
O

8

gmo{S>`_
 Na

11

H$m~©Z 
C

6 6

ao{S>`_ 
Ra

88 226

Eë`w{_{Z`_
Al

13 27

na_mUw g§aMZm Ho$ Z_yZo _| Hw$N> Am¡a àJ{V hmo JB© {OgH$m AÜ``Z Amn D±$Mr H$jmAm| _| 
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H$a|JoŸ& AmnZo AÜ``Z {H$`m h¡ {H$ na_mUy Ho$ Zm{^H$ _| àmoQ>m°Z Am¡a Ý`yQ´>m°Z CnpñWV h¢Ÿ& BgH$m 
{ZarjU {H$`m J`m {H$ `{X na_mUy g§»`m ~XbVr h¡, Vmo VËd ^r ~XbVm h¡Ÿ& CXmhaU Ho$ {bE 
EH$ na_mUw _| VrZ àmoQ>moZ h¢ Vmo dh br{W`_ na_mUw hmoZm Mm{hE. AJa EH$ na_mUw _| N>… 
àmoQ>mZ hmoVo h¢ Vmo dh H$m~©Z na_mUw hmoZm Mm{hEŸ& O~ na_mUy Ðì`_mZ g§»`m ~XbVr h¡ Vmo 
Š`m VËd ~XbVm h¡? g_ñWm{ZH$m| Ho$ ~mao _| AÜ``Z H$a|JoŸ&

g_ñWm{ZH$ VËd :(Isotopes)
{ZåZ AmH¥${V`m| H$m {ZarjU H$sOrEŸ& àË`oH$ na_mUw _| {H$VZo àmoQ>moÝg CnpñWV h¢ ? `{X 

EH$ na_mUy _| EH$ àmoQ>moZ CnpñWV h¡, Vmo dh h¡S´>moOZ na_mUw hmoZm Mm{hEŸ& àË`oH$ na_mUw H$m 
na_mpÊdH$ Ðì`_mZ g§»`m H$m {ZarjU AmH¥${V 3.7 _| H$s{OEŸ& Š`m dh g_mZ h¡ ? EH$ VËd 
Ho$ na_mUw Ho$ {d{^Þ na_mpÊdH$ Ðì`_mZ hm| Vmo g_ñWm{ZH$ H$hbmVo h¢Ÿ& h¡S´>moOZ Ho$ VrZ àH$ma 
Ho$ na_mUw hmoVo h¢Ÿ& 1H

1 (àmo{Q>`_/h¡S´>moOZ) AmH¥${V 3.7(1), 1H
2 (S>`yQ>mo[a`_) AmH¥${V 

3.7(2), 1H
3 (Q´>r{Q>`_) AmH¥${V 3.7(3)

Xÿgam CXmhaU : 1) H$m~©Z Ho$ g_ñWm{ZH$ 6c12, 6c13, 6c14

  
àmoQ>m±Z

Ý`yQ´>m§Z

BbmoŠQ´>m§Z

  

AmH¥${V 3.7(1)      AmH¥${V 3.7(2)       AmH¥${V 3.7(3)
AmH¥${V. 3.7   h¡S´>moOZ Ho$ g_ñWm{ZH$

g_ñW{ZH$ Ho$ g§emoYZ Ho$ níMmV, S>mëQ>Z H$s Xÿgar A{^YmaUm g{h Zhr _mZr H$`mo H$s 
g_mZ h¡S´>moOmZ VËd _o VrZ àH$ma Ho$ na_mUy hmoVo h¡ &

Amn grI MwHo$ h¡ & :

• S>mëQ>Z H$s A{^YmaUm`o

• J.J Wm°_gZ H$m à`moJ Am¡a BboH$Q´>m°Z H$m A{dîH$ma

• G$UmJ« Am¡a YZmJ« {d{H$aUmo Ho$ JwUY_©

• éXa\$moS>© H$m na_mUy Z_yZm &

• Zrbg ^moa H$m na_Uy Z_yZm &

• _yb^yV H$U Am¡a CZHo$ JwUY_©

• g_ñWm{ZH$ H$m AW©$
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Aä¶mg 

I. Mma g§^mdZmE± Xr JB© h¢&  {ZåZ H$WZ ¶m àíZ Ho$ {bE ghr CÎma H$m MwZmd 
H$aHo$ [aº$ ñWmZ H$s ny{V© H$s{OE& 

1. ^maV‘ ‘yb^m¡{VH$ H${UH$m .............. h¡& 

 A. àmoQ>m°Z Am. Bbo³Q´>moZ 

 B. Ý¶yQ´>m°Z B©. h¡S´>moOZ 

2. {~IoaZo Ho$ à¶moJ ‘| Aë’$m H${UH$m Ho$ {dMbZ H$m H$maU .............. h¡& 

 A. J{VO D$Om© ‘| ~T>Zm Am. à{VH$f©U ~b 

 B. AmH$f©U ~b  B©. J{VO D$Om© H$m H$_ hmoZm &

3. gaV‘ na‘mUy {Og ‘| Ý¶yQ´>mZ CnpñWV Zht, dh .............. h¡& 

 A. {S>Q²>¶y[a¶‘ Am. Q´>r{Q>¶‘ 

 B. h¡S´>moOZ B©. hr{b¶‘ 

4. g‘ñWm{ZH$m| H$s CnbpãY Ho$ {bE H$maU .............. ‘| n[adV©Z go h¡&

 A. na‘mpÊdH$ Ðì¶‘mZ g§»¶m Am. Bbo³Q´>moZm| H$s g§»¶m

 B. >Ý¶yQ´>moZm| H$s go»¶m B©. àmoQ>moZm| H$s g§»¶m

II. gyº$ nXm| go [aº$ ñWmZ ^[a¶o& 

1. na‘mUy Ho$ Zm{^H$ ‘| pñWV àmoQ>moZm| Ed‘² Ý¶yQ´>moZm| Ho$ ¶moJ H$mo .............. H$hVo h¢& 

2. na‘mUy H$m bJ^J g r̂ Ðì¶‘mZ, AdH$me Ho$ ~rM gm§{ÐV {OgjoÌ H$mo .............. H$hVo h¢& 

3. na‘mUy H$s dh H${UH$m Omo Amdoea{hV hmoVr h¡, Cgo .............. H$hm OmVm h¡& 

4. ‘yb^yV H${UH$m Omo gm‘mÝ¶ h¡S´>moOZ na‘mUw ‘| Zht, dh .............. h¢& 

5. na‘mUy H$m na‘mpÊdH$ Ðì¶‘mZ 23 Ed‘² àmoQ>moZm| H$s g§»¶m 11 hmo Vmo na‘mUw ‘| 
 Ý¶yQ´>moÝg$ .............. $hmoVo h¢& 

III. {ZåZ Ho$ CÎma {b{IV& 

1. S>m§ëQ>Z² na‘mUy {gÕ§mV H$s$A{^YmaUm`mo {b{IE? 

2. J.J WmågZ H$m BmboŠQ´>m°Z Ho$ Am{dîH$ma à`moJ H$m dU©Z br{OE ?

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



36

3.  YZmdoerV A°ZmoS> Ho$ bjUmo H$mo gwMr ~ZmB`o & 

4  éXa’$moS>© Ho$ na‘mUy Z‘yZo H$m {ddaU Xr{OE ?

5  Zoëg ~moa Ho$ na‘mUy Z‘yZo H$m {ddaU Xr{OE ?

6  H¡$WmoS> {d{H$aUmo Ho bjU {b{IE?

7.  na‘mUy Ho$ Zm{^H$ YZm{dï> hmoZo H$s ~mV H$mo {H$gZo àñVm{dV {H$¶m ?

8.  éXa’$moS>© Ho$ à{H$aU - à¶moJ Ho$ {ZîH$fm] H$m C„oI H$s{OE& 

9.  Am{dï> H${UH$mE± CnpñWV hmoZo na ^r na‘mUy VQ>ñW hmoZo H$m H$maU ³¶m h¡ ?

10. ‘yb^yV na‘mpÊdH$ H${UH$mAm| H$m Zm‘mo„oI H$s{OE& 

11. EH$ VËd H$s na‘mUy-g§»¶m, Am¡a na‘mpÊdH$ Ðì¶‘mZ g§»¶m, BÝh| n[a^m{fV  
  H$s{OE& 

12.  EH$ CXmhaU Ho$ gmW - EH$ na_mUy Ho$ g_ñW{ZH$ H$mo n[a^{fV Xr{OE :

13.
  19

K40 Bg g§Ho$V go {ZåZmo Ho$ {b{IE. (1)  nmoQ²>¶m{g¶‘ H$m na‘mUy Ðì¶‘mZ,   
   (2) nmoQ²>¶m{g¶‘ H$s na‘mUy g§»¶m, 
   (3)  nmoQ²>¶m{g¶‘ na‘mUy Ho$ Bbo³Q´>moZm|  
     Ho$ {dVaU Ho$ ~mao ‘| {b{IE& 

IV. {ZåZm| H$mo OmoS>H$a {b{IE& 

 1. àmoQ>mZ A. AJUZr` Ðì`m_mZ 

 2. H$j L Am. 32 Bbo³Q´>mÝg

 3. Bbo³Q´>mÝg B. S>mëQ>Z Ho$ na‘mUy {gÕm§V 

 4. Ý¶yQ´>m°Ýg B©. Bbo³Q´>mÝg

   C. {dÚwVr¶ VQ>ñW

   D$. YZmË‘H$ Am{dï>

   F$. 18 Bbo³Q´>mÝg 

                         
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AÜ¶m¶ 4 

na‘mUw Ed‘² AUw 

ATOMS AND MOLECULES
na‘mpÊdH$ Ðì¶‘mZ

gmnoj na_mUw 

Ðì`_mZ 
na‘mUw H$m AUw 

¶m¡{JH$ H$m AUw 

na‘mUw 

AUw 

AmpÊdH$ Ðì¶‘mZ 

gmnoj AmpÊdH$ 
Ðì¶‘mZ 

J«m‘ AmpÊdH$ Ðì¶‘mZ 

‘mob H$s n[aH$ënZm g§¶moOH$Vm 

Amn g^r OmZVo h¡, H$s g^r dñVwEo A{Veyú‘ H$Umo go ~Zo h¡, CÝho na‘mUw H$hVo h¡&  do 
AmH$ma ‘| A{V N>moQ>o H$U hmoVo h¡&  na§Vw do {díd ì`m{nV h¡&  h‘ na‘mUw H$mo XoI Zhr gH$Vo 
na§Vw h‘o g^r Va’$ CZHo$ CnpñWVr H$m AZw^d H$a gH$Vo h¡&  A~ ¶h àíZ CR>Vm h¡ H$s, 
CgH$m Ðì¶‘mZ {H$VZm hmoJm?  CgH$m dOZ {H$VZm hmoJm ?  CgH$m Ðì¶‘mZ Aën hmoVm h¡, 
{Ogo h‘| {‘brJ«m‘ BH$mB© ‘| ^r ì¶º$ Zhr H$a gH$Vo& 
na‘mpÊdH$ Ðì¶‘mZ  

ha EH$ na‘mUw H$mo AnZm AbJ na‘mpÊdH$ Ðì¶‘mZ hmoVm h¡, na‘mUw H$m Ðì¶‘mZ ì¶º$ H$aZo 
Ho$ BH$mB© H$mo na‘mUw Ðì¶‘mZ (amu) BH$mB© H$hVo h¡&  AWdm S>mëQ>Z (da) AWdm na‘mUw 
Ðì¶‘mZ H$mo Eogo n[a^m{fH$ H$a gH$Vo h¡ H$s, Cg Zm{^H$ H$m Hw$b Ðì¶‘mZ hr na‘mUw Ðì¶‘mZ 
hmoVm h¡&  (àmoQ>mZ +$ Ý¶yQ>mZ = Zm{^H$ H$m Ðì¶‘mZ) àmoQ>mZ H$m Ðì¶‘mZ 1.0078 (amu) h¡&  
Ed§ Ý¶yQ́>mZ H$m Ðì¶‘mZ 1.0087 h¡&  O~ h¡Ś>moOZ Ho$ na‘mUw H$m Ðì¶‘mZ Omo AË¶§V hbH$m hmoVm 
h¡&  ¶h Ðì¶‘mZ 1 ‘mZm J¶m h¡&  Ed§ AmJo g^r ‘ybVËdmo H$m Ðì¶‘mZ BgHo$ gmnoj hmoVo h¡& 

37
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Vm{bH$m 4.1 Hw$N> ‘wbVËdmo H$m na‘mUw Ðì¶‘mZ 

H«$.g§. ‘wbVËd Ðì¶‘mZ H«$‘m§H$ na‘mUw Ðì¶‘mZ (u)

1. h¡S´>moOZ 1 1.0078

2. Am³grOZ 16 16.13

CÞrgdr gXr ‘| d¡km{ZH$moZo EH$ na‘mUw H$m Ðì¶‘mZ {ZpíMV H$aZo Xÿgao gmnoj na‘mUw 
Ðì¶‘mZ H$mo àm¶mo{JH$ AW© ‘mZm J¶m dh h¡&  amgm¶{ZH$ g§¶moOZ {Z¶‘

CXmhaU :  1)   H$m~©Z H$m na‘mUw Ðì¶‘mZ kmV H$aZo Cgo co2 ‘| n[adV©Z H$aZm hmoVm h¡& 

 2)   h¡S´>moOZ H$m na‘mUw Ðì¶‘mZ H$mo {ZpíMV H$aZo Cgo H2O ‘| n[adV©Z  
 H$aZm hmoVm h¡& 

gmnoj na‘mUw Ðì¶‘mZ

AmO Ho$ {XZ na‘mUw Ðì¶‘mZ H$m AmYma H$m~©Z – 12 ‘mZH$ ‘mZm J¶m h¡& H$m~©Z 
g‘ñWm{ZH$ na‘mUw 6C

12 H$mo ‘mZH$ ¶h Am§Vaamï´>r¶ agm¶Z g‘rVr Ûmam AÝ¶ ‘wbVËd H$mo 
gmnoj na‘mUw Ðì¶‘mZ H$mo kmV H$aZo {ZpíMV {H$¶m h¢&  H$m~©Z H$m na‘mUw Ðì¶‘mZ 12.01u 
h¡&

gmnoj nam‘mUw Ðì¶‘mZ =
EH$ ‘ybVËd Ho$ EH$ na‘mUw Ðì¶‘mZ 

12
1

 
× g‘ñWm{ZH$ Ho$ 1 na‘mUw 6C

12 Ðì¶‘mZ

A~ Aë¶y{‘{Z¶‘ 13Al27 H$m gmnoj na‘mUw Ðì¶‘mZ

27

12
1

 
X 12.01

=

27× 12
=

12.01
= 26.98u

AmO na‘mUw Ðì¶‘mZ H$mo kmV H$aZo Ho${bE Ðì¶‘mZ ñno³Q´>moñH$monr Zm‘H$ N>bdo VH${ZH$s 

H$m Cn¶moJ H$a aho h¡&  Omo AË¶§V ghr h¡&  do EH$X‘ ghr ‘wë¶ hmoVo h¡& 
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Vm{bH$m 4.2 Hw$N> ‘wbVËdmo H$m Am¡gV na‘mUw Ðì¶‘mZ 

‘wbVËd g§Ho$V gmnoj 

na‘mUw 

Ðì¶‘mZ 

‘wbVËd g§Ho$V gmnoj na‘mUw 

Ðì¶‘mZ

Aë¶y{‘{Z¶‘ Al 26.98 ‘¡¾o{e¶‘ Mg 24.31

H$m°pëe¶‘ Ca 40.08 Z¡Q´>moS>Z N 14.01

H$m~©Z C 12.01 Am³grOZ O 15.99

³bmoarZ C1 35.45 a§OH$ P 30.97

h¡S´>moOZ H 1.008 Mm§Xr   Ag 107.87

J«m‘ na‘mUw Ðì¶‘mZ

J«m‘mo ‘| ì¶º$ gmnoj na‘mUw Ðì¶‘mZ ‘wbVËd H$m J«m‘ na‘mUw Ðì¶‘mZ H$hbmVm h¡& 

CXmhaU Ho$ {bE - h¡S´>moOZ H$m na‘mUw Ðì¶‘mZ 1.008 h¡, Am¡a J«m‘ na‘mUw Ðì¶‘mZ 1.008 

J«m‘ h¡& 

Am¡gV na‘mUw Ðì¶‘mZ AWdm na‘mUw^ma 

 na‘mUw H$m Ðì¶‘mZ ¶h nyUmªH$ ‘| hmoVm h¡&  na§Vw ‘wbVËdmo H$m na‘mUw^ma nyUmªH$ ‘o§ hr 

hmo Eogm Zhr h¡&  ¶h H$maU h¡ H$s ‘wbVËdmo H$m na‘mUw ̂ ma ¶h àH¥${V ‘| àmá g^r g‘ñWm{ZH$ 
‘wbVËdmo H$m Am¡gV^maH$mo Xem©Vo h¡& 

CXmhaU… ³bmoarZ g‘ ñWm{ZH$ H$m na‘mUw Ðì¶‘mZ 35 Ed§ 37 h¡&  ¶Ú{n H$moB© ³bmo[aZ 

H$m Z‘yZm Xmo g‘ñWm{ZH$ A§XmOZ AZwnmV 3…1 h¡&  (75.5% ³bmoarZ Cl35 Am¡a  24.5% 
³bmo[aZ Cl37). 

³bmoarZ H$m na‘mUw^ma {^Þ ‘|    3(35)+1(37)
3+1=

142
4=

      =  35.5

BgH$maU go ³bmoarZ H$m gmnoj na‘mUw Ðì¶‘mZ AWdm na‘mUw^ma 35.5 h¡& 

Am¡a ^r - g‘ñWm{ZH$ H$m~©Z H$m na‘mUw Ðì¶‘mZ C12, C13 Am¡a  C14 h¡&  Am¡a CZHo$ 

gmnoj àMwaVm H$m à{VeV 98.892%, 1.108% Ed‘²  2x10-10 % H«$‘mZwgma h¡&  Am¡a 

CZH$m na‘mUw Ðì¶‘mZ 12, 13.00335 Ed‘² 14.00317 h¡& 
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H$m~©Z H$m Am¡gV na‘mUw Ðì¶‘mZ

= (98.892%)(12u) +(1.108%)(13.00335) + (2x10-10 %)(14.00317)

= 12.011u

Eogo hr ‘wbVËdmo H$m Am¡gV na‘mUw Ðì¶‘mZ H$s JUZm H$a gH$Vo h¡&  

AUw

‘wbVËd Ho$ na‘mUw ñdV§Ì én go Zhr ah gH$Vo do Xmo AWdm Xmo go A{YH$ na‘mUw 

AmH$f©U ~bgo amgm¶{ZH$m g§¶mo{OV hmoH$a àH¥${V ‘| àmá hmoVo h¡& 

EH$ hr ‘wbVËd Ho$ na‘mUw AWdm {^Þ ‘wbVËd Ho$ na‘mUw Amng ‘| OwS>H$a Omo H$U 

~ZVm h¡&  Cgo AUw H$hVo h¡& AUw H$mo h‘ Eogo n[a^m{fV H$a gH$Vo h¡&  ‘wbVËd AWdm 

¶m¡{JH$ H$m A{Vgyú‘H$U Omo ñdV§Ì ê$n H$m AmpñVËd aIVm h¡&  Ed‘² Cg dñVw Ho$ g^r 

JwUY‘© Xem©Vm h¡& 

‘wbVËd H$m AUw

n¥Ïdr Ho$ dmVmdaU ‘| Am³grOZ Ho$ AUw Xmo na‘mUw go ~Zo h¢& o2 go ~ëH$s o Zhr 
(n¥Ïdr Ho$ Cnar ñQ´>oQ>m Ho$ EH$gmopñnAa naV ‘| EH$b Am³grOZ AUw hmoVo h¡&  AmoPmoZ naV ‘| 

Am³grOZ H$m AUw VrZ na‘mUw go ~ZH$a o3 hmoVm h¡& 

Hw$N> ‘wbVËd O¡go {hbr¶‘ (He), AmaJmZ (Ar) Am{X EH$ na‘mUw go ~Zo h¡&

g§¶wº$ H$m AUw

AbJ-AbJ ‘wbVËdmo Ho$ na‘mUw C{MV AZwnmV ‘| OwS>H$a g¶§wº$ Ho$ AUw ~ZVo h¡& 

CXm… h¡S´>moOZ Ho$ Xmo na‘mUw VWm Am³grOZ H$m EH$ na‘mUw {‘bH$a Ob (H2O)

H$m EH$ AUw ~ZVm h¡&  

CXm… H$m~©Z H$m EH$ na‘mUw VWm Am³grOZ EH$ na‘mUw {‘bH$a H$m~©Z ‘moZmo³gmBS>  

      [CO] H$m EH$ AUw ~ZVm h¡& 

AmpÊdH$ Ðì¶‘mZ 

AUw Ðì¶‘mZ ¶h na‘mUw H$m Hw$b Ðì¶‘mZ hmoVm h¡, Omo ‘wbVËd AUw ‘o h¡&  EH$ ¶m¡{JH$ 

H$m gmnoj AmpÊdH$ Ðì¶‘mZ H¡$go kmV H$a| ? EH$ CXmhaU Ûmam g‘P boVo h¢& .
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AmŠgrOZ H$m gmnoj AmpÊdH$ Ðì¶‘mZ (O2) ³¶m h¡ ? 

  = 2x (atomic mass of Oxygen) 

  = 2x (16.00u) =32u

Eogohr H$m~©Z S>m¶ Am³gmBS> CO2 H$m AUw gyÌ 

H$m~©Z H$m na‘mUw Ðì¶‘mZ = 12, Am³grOZ H$m na‘mUw Ðì¶‘mZ =16 

1(H$m~©Z S>m¶ Am³gBS>) + 2 (Am³grOZ AUw H$m Ðì¶‘mZ )

    1×(12) +  2×(16 ) = 12 + 32 = 44u

Bg{bE H$m~©Z S>m¶ Am³gmBS> H$m gmnoj ApÊdH$ Ðì¶‘mZ 44.

H$m¶©H$bmn 4.1

(Amn Hcl H$m AmpÊdH$Ðì`_mZ PmV H$s{OE?)

gmnoj ApÊdH$ Ðì¶‘mZ 

EH$ nXmW© H$m gmnoj ApÊdH$ Ðì`_mZ nXmW© Ho$ EH$ AUw Ðì`_mZ 6C
12 EH$ AUw Ho$  

 1
12  Ðì`_mZ H$m AZwnmV h¡&

gmnoj AmpÊdH$ Ðì¶‘mZ  =
nXmW© Ho$ 1 AUw H$m Ðì¶‘mZ

12
1

 
× 6C

12  Ho$ EH$ AUw H$m Ðì¶‘mZ

BgVah, gmnoj AmpÊdH$ Ðì¶‘mZ (nXmW© H$m) EH$ g§»¶m h¡ Omo ~VmVr h¡ {H$ nXmW© H$m 
EH$ na‘mUw, g‘ñWm{ZH$ 6C

12 AUw Ho$   1
12  ^mJ go {H$VZm JwZm ^mar h¡&  

EH$ nXmW©, ‘ybVËd AWdm ¶m¡{JH$ H$m gmnoj AmpÊdH$ Ðì¶‘mZ AmgmZr go, AUw ‘| 
CnpñWV àË¶oH$ na‘mUw Ho$ gmnoj AmpÊdH$ Ðì¶‘mZ OmoS>H$a ‘mby‘ H$a gH$Vo h¡& 

H$m¶©H$bmn 4.2

nmZr H$m gmnoj AmpÊdH$ Ðì¶‘mZ nVm bJmBE&  nmZr H$m H2O gyÌ h¡&  

 J«m‘ AmpÊdH$ Ðì¶‘mZ 

 $J«m‘m| ‘| ì¶º$ gmnoj AmpÊdH$ Ðì¶‘mZ nXmW© H$m J«m‘ AmpÊdH$ Ðì¶‘mZ H$hbmVm h¡& 

{ZåZ Vm{bH$m ‘| Hw$N> nXmWm] Ho$ J«m‘ AmpÊdH$ Ðì¶‘mZ {X¶o J¶o h¢&  
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Vm{bH$m 4.3 Hw$N> nXmWm] Ho$ J«m‘ AmpÊdH$ Ðì¶‘mZ 

nXmW© AUwgyÌ gmnoj AmpÊdH$ Ðì¶‘mZ J«m‘ AmpÊdH$ 
Ðì¶‘mZ

h¡S´>moOZ H2 2×1=2 2 J«m§

Am³grOZ O2 2×16=32 32 J«m§

³bmoarZ Cl2 2×35.5=71 71 J«m§

nmZr H2O ( 2×1)+16=18 18 J«m§

h¡Ś>moŠbmo[aH$ Amåb> HCl 1+35.5=36.5 36.5 J«m§

H$m~©Z S>m¶ Am³gmBS> CO2 12+(2×16)=44 44 J«m§

J§YH$ Amåb H2SO4 (2×1)+32+(4×16)=98 98 J«m§

‘m¡b H$s n[aH$ënZm 

X¡{ZH$ OrdZ ‘| ‘mÌm H$s JUZm H$aZo h‘ XO©Z, J«m°g, Am{X BH$mB¶m± Cn¶moJ H$aVo h¢ dñVw 

H$moB© ^r hmo, XO©Z Am¡a J«m°g pñWam§H$ gy{MV H$aVo h¡&  BgrVah AUw Am¡a na‘mUm| H$s g§»¶m 

gy{MV H$aZo ‘mob eãX Cn¶moJ H$aVo h¢&  EH$ ‘mob 6.023 × 1023 H$Um| Ho$ ~am~a h¢&  Bgo 

AdmJmÐmo g§»¶m ^r H$hVo h¢ Am¡a Bgo go N gy{MV go H$aVo h¢& 

nXmW© H$m ‘mobma Ðì¶‘mZ Ðì¶‘mZ J«m‘ ‘| nXmWm} H$s na‘mUw g§»¶m 

AUw H$m EH$ ‘mob na‘mpÊdH$ Ðì¶‘mZ J«m‘ ‘o 6.023x1023 AUw H$s g§»¶m 

H$m~©Z na‘mUw H$m EH$ 

‘mob 
H$m~©Z na‘mUw H$m 12 J«m‘

6.023x1023 H$m~©Z Ho$ 
na‘mUw

h¡S´>moOZ na‘mUw H$m EH$ 

‘mob 
h¡S´>moOZ na‘mUw H$m 1 J«m‘ 

6.023x1023 h¡S´>moOZ Ho$ 

na‘mUw

nmZr H$m EH$ ‘mob nmZr Ho$ 18 J«m‘ AUw  6.023x1023 nmZr Ho$ AUw
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Adm§JmÐmo 

 Bgo OmZ br{OE…  ‘mob, ‘mZH$ Vmn‘mZ Am¡a Xm~ na  22.4 

brQ>a Ho$ {H$gr ^r J¡g ‘| CnpñWV AUw AWdm na‘mUwAm| H$s 

g§»¶m gy{MV H$aVm h¡& 22.4 brQ>a Adm§JmÐmo H$mo J«m‘ AUw 

Am¶VZ ^r H$hVo h¢&          

[STP: Standard temperature and pressure]

J«m‘ na‘mUw Ðì¶‘mZ H$m _hËd

EH$ nXmW© Ho$ EH$ J«m‘ na‘mUw Ðì¶‘mZ ‘| 6.023 × 1023 na‘mUw hmoVo h¢&  CXmhaU 

Ho$ {bE Am³grOZ ‘| AUw g‘m{dï> hmoVo h¢&  ¶{X h‘ 16 J«m‘ Am³grOZ ‘| AUw g‘m{dï> 

hmoVo h¡&  ¶{X h‘ 16 J«m‘ Am³grOZ ídmg ‘| boVo h¡ Vmo h‘ 6.023 × 1023 Am³grOZ Ho$ 

AUwAm| H$m ídmgmoÀN²>dmg H$aVo h¡&  BgrVah, nmZr H$m J«m‘ AUw^ma 18 J«m‘ h¡&  AWm©V² ¶{X 

h‘ 18 J « m‘ nmZr nrV o h ¡ Vm o h‘ 6.023 × 1023 nmZr H o $ AUw nrV o h ¢& 

³¶m Amn OmZVo h¡ ?                                                      

Ho$ëdrZ Vmn‘mZ n¡‘mZo Ho$ Am{dîH$maH$ bm°S>© Ho$ëdrZ AdmJÐm| 

g§»¶m H$m JUZm H$aZo ‘| gh¶moJ {H$¶m&  Bg g§»¶m H$mo ‘mob go 

g§~o{YV H$aVo h¢& 

‘mob EH$ ~hþV ~S>r g§»¶m h¡  6.023×1023

¶h 602, 300,000,000,000,000,000,000 Ho$ g‘mZ h¢&

‘mob n[aH$ënZm {X¶o hþE nXmW© ‘| CnpñWV na‘mUwAm| H$s g§»¶m OmZZo H$m AË¶§V ghr 
{dYmZ h¡&  ¶h, A{^{H«$¶m ‘| A{^H$maH$ Am¡a CËnÞ CËnmXZmo| H$s ‘mÌm kmV H$aZo ‘| ghm¶H$ h¡&  

H$m¶©H$bmn 4.3…

 1000 mL 3 nmZr ‘|, CnpñWV nmZr Ho$ ‘mobm| H$s g§»¶m kmV H$s{OE& 

g‘ñ¶m… 

h¡S´>mo³bmo[aH$ Amåb Cn¶moJ H$a, EH$ J«m‘ h¡S´>moOZ H$m AUw V¡¶ma H$aZo {H$VZo J«m‘ OñVm 
H$s Amdí¶H$Vm hmoVr h¡ ?

Zn + 2HCl → ZnCl2 + H2↑ 

bmS>© Ho$ëdrZ
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OñVo H$m J«m‘ na‘mUw ̂ ma 65 J«m‘ h¡ Am¡a h¡S´>moOZ H$m AUw^ma 2 J«m‘ h¡& Cnamoº$ g‘rH$aU 

go kmV hmoVm h¡ {H$ 65 J«m‘ OñVm 2 J«m‘ h¡S´>moOZ V¡¶ma H$aVm h¡&  1 J«m‘ h¡S´>moOZ AUw V¡¶ma 

H$aZo h‘o 32.5 J«m‘ OñVo H$s Amdí¶H$Vm hmoVr h¡&  

EH$ _wbVËd H$s go`moOH$Vm

EH$ ‘ybVËd h¢ {H$ gmo{S>¶‘ ³bmoamBS> H$m AUwgyÌ NaCl, h¡ Am¡a H¡$b{e¶‘ ³bmoamBS> H$m  

CaCl2 ~pëH$  CaCl. BgrVah ’¡$[aH$ ³bmoamBS> H$m AUwgyÌ h¡ Fecl3 ~pëH$ Fecl Zht& ¶o 

A§Va na‘mUwAm| H$s g§¶moOZ j‘Vm  na {Z^©a H$aVm h¡&  EH$ ‘ybVËd Ho$ g§¶moOZ j‘Vm H$mo 

g§¶moOH$Vm ‘mZ gH$Vo h¡&  g§¶moOH$Vm H$s n[aH$ënZm g‘PZo ‘| na‘mUw g§aMZm H$m kmZ ~hþV 

ghm¶H$ h¡&  AmYw{ZH$ g§¶moOH$Vm H$s n[aH$ënZm Ho$ AZwgma amgm¶{ZH$ A{^{H«$¶m ‘| ^mJ 

boZodmbo EH$ ‘ybVËd Ho$ Bbo³Q´>mZm| H$s g§»¶m hr g§¶moOH$Vm n[a^m{fV H$aVo h¡&  CXmhaU Ho$ 

{bE ³bmo[aZ H$s g§¶moOH$Vm 1 h¡, ³¶m|{H$ agm¶Z ~§Y V¡¶ma H$aZo ‘| dh EH$ BboQ´>mZ ñdrH$ma 

H$a gH$Vm h¡ AWdm EH$ Bbo³Q´>mZ H$s ^mJrXmar H$a gH$Vm h¡&  H¡$b{e¶‘ H$s g§¶moOH$Vm 2 

h¡ ³¶m|{H$ dh 2 Bbo³Q´>mZ CKma Xo gH$Vm h¡&  Am³grOZ H$s g§¶moOH$Vm 2 h¡ ³¶m|{H$ dh 2 

Bbo³Q´>mZ ñdrH$ma H$a gH$Vm h¡ AWdm ^mJrXmar H$a ~§Y V¡¶ma H$aVm h¡&  

H$m~©Z H$s g§¶moOH$Vm 4 h¡ ³¶m|{H$ dh Xÿgao na‘mUwAm| Ho$ gmW 4 Bbo³Q´>m°Zm| H$s ^mJrXmar 

H$aVm h¡&  agm¶Z ~§Ym| Ho$ ~mao ‘| A{YH$ AÜ¶¶Z AJbr H$jmAm| ‘| H$a|Jo&  Hw$N> ‘ybVËd, 

AÝ¶ ‘ybVËdm| Ho$ gmW A{^{H«$¶m Zht H$aVo h¡ Am¡a ¶m¡{JH$ V¡¶ma Zht H$aVo&  do OS> J¡g 

AWdm Zmo~b J¡g H$hbmVo h¢&  CXmhaU Ho$ {bE {hbr¶‘, {Z¶m°Z, AaJm°Z&  BZH$s g§¶moOH$Vm 

eyÝ¶ h¡&  BZ ‘ybVËd Ho$ ApÝV‘ N>X nyU© ^am h¡ AWdm 8 Bbo³Q´>m°Z g‘m{dï> hmoVo h¢ (Aï>H$ 

{dÝ¶mg) {hbr¶Z na‘mUw ‘|& EH$ N>X hmoVm (N>X k) ¶h N>X Ho$db 2 Bbo³Q´>m°Z g‘m gH$Vm 

h¡&  ¶h N>X nyU© ^am hþAm h¡&  BgH$s g§¶moOVm eyÝ¶ h¡ AWdm ¶h agm¶{ZH$ én VQ>ñW h¡& 

 BgrVah, AmaJmZ H$s Bbo³Q´>m{ZH$ g§aMZm  (Atomic number18),

   K  L  M

   2  8  8
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BgH$m Aï>H$ {dÝ¶mg h¡, CgH$s g§¶moOH$Vm eyÝ¶ h¡&  Bg{bE dh VQ>ñW h¡& ³bmo[aZ H$s 

Bbo³Q´>m{ZH$ g§aMZm (Atomic number17)   
  K  L  M
  2  8  7

BgH$m H$j AnyU© h¡&  Aï>H$ {dÝ¶mg àmá H$aZo Cgo 1 Bbo³Q́>m°Z Mm{hE&  CgH$s g§¶moOH$Vm 1 h¡& 

 A^r gmo{S>¶‘ na‘mUw na {dMma H$s{OE, CgHo$ A§{V‘ H$j ‘| EH$ Bbo³Q´>mZ h¡&  ¶h 1 

Bbo³Q´>m°Z  XoH$a H$j ‘| Aï>H$ {dÝ¶mg àmá H$aVm h¡& 
  K  L  M
  2  8  1 

H$m¶©H$bmn 4.4

Aë¶y{‘{Z¶‘ H$s na‘mUw g§»¶m 13 h¡&  CgH$s g§¶moOH$Vm Am¡a g§¶moOr Bbo³Q´>m°Z nVm 

bJmBE&

Hw$N> ‘ybVËdm| H$s AbJ-AbJ g§¶moOH$Vm hmoVr h¡&  CXmhaU bmoho Ho$ Xmo àH$ma H$s 

g§¶moOH$VmE± h¢&  \o$ag ‘| 2 Am¡a ’o$[aH$ ‘| 3&  ³¶m|{H$ agm¶{ZH$ A{^{H«$¶m ‘| ^mJ boZodmbo 

Bbo³Q´>m°Z  eVm] Ho$ AZwgma H$^r 2 AWdm 3 hmo gH$Vo h¢&  

H$m¶©H$bmn 4.5  

 {ZåZ Vm{bH$m nyU© H$sOrE&

‘ybVËd H$m Zm‘ 
‘ybVËd H$m 

g§Ho$V
na‘mUw 
g§»¶m 

Bbo³Q´>m°Z H$m {dVaU
 K     L     M     N   

g§¶moOr 

Bbo³Q´>m°Z 

ZoQ´>moOZ N  7 2 5 5

Am³grOZ O  8 2 6

gmo{S>¶‘ Na  11 2 8 1

‘o¾r{e¶‘ Mg  12 2 8 2

{g{bH$mZ Si  14 2 8 4

J§YH$ S  16 2 8 6
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¶m¡{JH$mo ‘| ‘wbVËdm| H$m à{VeV

¶m¡{JH$mo ‘| ‘wbVËdm| H$m à{VeV H$mo 100 J«m‘ ¶m¡{JH$ ‘| ahZodmbr ‘wbVËdm| H$s Ðì¶amer 

Cgo ¶h ~VmVm h¡& H$s ¶m¡{JH$ ‘| ahZodmbo {d{eï> ‘wbVËdm| H$m {H$VZm à{VeV h¡

¶m¡{JH$ ‘| ‘wbVËdm| H$m à{VeV  =
‘wbVËdm| Ho$ Ðì¶amer H$m à{VeV x 100

¶m¡{JH$ H$s Ðì¶amer

 CXmhaU… H$m°pëe¶Z H$m~m}ZoQ> ‘o pñWV ha EH$ ‘wbVËdm| H$m à{VeV(CaCO3)

H$m Hw$b^ma CaCO3= 1 (Ca) +1(C) + 3(0)=1(40) + 1(12) +3(16)

=40+12+48

=100

% ‘o H$m°pëg¶‘ H$m à{VeV (Ðì¶‘mZ) CaCO3 =  40
100  X100 =40%

% H$m~©Z H$m à{VeV (Ðì¶‘mZ)  CaCO3=
 12
100  X100=12%

% Am³grOZ H$m à{VeV (Ðì¶‘mZ) CaCO3=
 48
100  X100=48%

2) nmZr ‘| h¡S´>moOZ Am¡a Am³grOZ H$m à{VeV H$m Hw$b^ma :

          H2O(H$m^ma) =2(H) + 1(O)=2(1)+1(16)

=18

% mass of Hydrogen = 
 2
18  X100=11.18%

% mass of Oxygen    = 
 16
 18  X100=88.82%

H$m¶©H$bmn 4.6 

nmoQ>o{e¶‘ ³bmoaoQ> ‘| Am³grOZ KQ>H$mo H$m à{VeV kmV H$amo - nmoQ>m°{e¶‘ H$m na‘mUw 

Ðì¶‘mZ (KClO3) (Atomic Mass of K=39, Cl=35.5 and O=16)
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Amn {gI MwHo$ h¡

•   gmnoj na‘mUw Ðì¶‘mZ& Ed_² na_mUw Ðì`_mZ

•   XÎm Ðì¶‘mZ Ho$ Ðì¶ ‘| {H$VZo ‘mob CnpñWV h¡&

•   ‘mob H$s n[aH$ënZm & AdJ«mXmog§»`m& 

•   EH$ amgm`{ZH$ A{^{H«$`m _| {H$VZr _mÌm Ho$ agm`Z H$s Amdí`H$Vm hmoVr h¡& 

•   EH$ ‘ybVËd Ho$ g§¶moOr BboŠQ´>mZ VWm g§¶moOH$Vm& 

•   gmnoj AmpÊdH$ Ðì¶‘mZ, ApÊdH$ Ðì¶‘mZ J«m‘ AmpÊdH$$ Ðì¶‘mZ& 

Aä¶mg
I. {ZåZ{b{IV àË`oH$ H$WZ/àíZ Ho$ Mma-Mma CÎma {X`o h¢ ghr CÎma H$m M`Z H$s{OEŸ&

1. Hw$N> _ybVËdm| H$m Ðì`_mZ {^Þm| _| hmoVm h¡Ÿ& `h {ZåZ Ho$ CnpñW{V Ho$ H$maU hmoVm 

h¡

 A. àmoQ>mZ {^Þm| _| hmoZo go Am. Ý`yQ´>mZ {^Þ _| hmoZo go

 B. g_ñWm{ZH$  B©. g§`moOr BboŠQ´>m°Z

2. EH$ ~JrMo Ho$ nm¡Yo _mZH$ Vmn_mZ Am¡a Xm~ na 22.4 brQ>a H$m~©Z S>m` AmŠgmBS> 

Cn`moJ H$aVo h¢Ÿ& nm¡Yo go Cn`wŠV S>m` AmH$gmBS> Ho$ AUw H$s g§»`m

 A. 6.023�1023 AUw Am. 22.4 AUw

 B. 6.023�1024 AUw B©.11.2 _mob AUw

3. S>`yQ>r[a`_, Omo h¡S´>moOZ H$m g_ñWm{ZH$ h¡, H$m na_mUw Ðì`_mZ 2 h¡Ÿ& AmŠgrOZ 

H$m na_mUw Ðì`_mZ 16 h¡Ÿ& Vmo ^mar Ob (Heavy Water) H$m AUw^ma h¡

 A. 16 Am. 18

 B. 20 B©.   24

4. Hw$N> _ybVËdm| H$s g§`moOH$Vm AbJ AbJ hmoVr h¡Ÿ& `h {ZåZ g§»`m H$s {^ÞVm Ho$ 

H$maU hr gH$Vm h¡

 A. g§`moOr BboŠQ´>m°Z Am. Ý`yQ´>m°Z g§»`m

 B. àmoQ>mZ g§»`m B©. AUw^ma Ðì`_mZ g§»`m
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II. {ZåZmo Ho$ d¡km{ZH$ H$maU Xr{OE& 

a) Zmo~bo J¡gmo H$s g§¶moOH$Vm eyÝ¶ h¡& 

b) dmVmdaU ‘| Am³grOZ AUy Ho$ én nm¶m OmVm h¡& ~pëH$ na‘mUw ê$n ‘| Zhr& 

III. {ZåZmo Ho$ CÎma {b{IE& 

     1) {ZåZmo nar^m{fV H$s{OE& 

 a) na‘mUw Ðì¶‘mZ   b) gmnoj na‘mUw Ðì¶‘mZ

 c) J«m‘ AUw Ðì¶‘mZ  d) ‘mob

 e) _wbVËdmo H$s g`moOH$Vm 

2) H$m~©ZS>m¶m³gmB©S> ‘| H$m~©Z VWm Am³grOZ H$m à{VeV kmV H$s{OE ?(Co2 _| 

H$m~©Z H$m na‘mUw Ðì¶‘mZ 12 Am¡a Am³grOZ=16 ) 

3) EH$ {dÚmWu Ho$ nmg H°$pëe`_ gë’o$Q> H$m _{hV MyU© h¡&  BZ‘| Hw$b {H$VZo AUw 

hmoVo h¡&  BZH$s H$s JUZm H$s{OE& 

 (XÎm - H°$pëe`_ H$m na‘mUw Ðì¶‘mZ = 40, gë’$a = 32, Am³grOZ =16)  

4) caco3 Cß_m  cao+co2 
 Cnamoº$ g‘rH$aU ‘| 25 H¡$pëe¶‘ H$m~m}ZoQ> H$mo Ja‘ H$aZo na {H$VZm H$m~©ZS>¶m³gmB©S> 

‘wº$ hmoVm h¡&  BZH$s JUZm H$s{OE& 

 
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AÜ¶m¶ 5

H$mo{eH$mAm| H$m AÜ¶¶Z
STUDY OF CELLS

H$mo{eH$mAm| H$m AÜ¶¶Z… 

AmnH$mo ¶h ‘mby‘ h¡ {H$ g^r Ordr H$mo{eH$mE± Zm‘H$ N>moQ>r BH$mB¶m| go ~Zo h¡&  EH$ 
^dZ {Z‘m©U H$s BªQ>m| Ho$ O¡go eara H$s H$mo{eH$mE± h¢&  AmnZo nhbo hr grIm h¡ {H$ Ordr ¶m 
Vmo EH$H$mo{eH$ ¶m ~hþH$mo{eH  hmo gH$Vo h¢& 
H$m¶©H$bm 5.1

{ZåZmoº$ H$mo EH$H$mo{eH$ Am¡a ~hþH$mo{eH$ Or{d¶m| ‘| dJuH$aU H$s{OE& 

+ +

H$m¡{eH$m§J

amoëS>Z ao~mZ
g{H«$¶dhZ

g§aMZ 

{P„r

g§aMZ

àH«$‘

H$m{eH$m§J

{

{dgaU

namgaU

Ämm{VH$mEÝS>moßbmpñ‘H$

H$Um^

JmoëJr g§H$sU©

bmBgmoOmo‘

ßbmñQ>rS>

[a~mogmo‘

gñ¶H$mo{eH$m

àm{UH$mo{eH$m

namgaU 

Membranous Non membranous

àH«$‘

Differences

H$mo{eH$m gma
H|$ÐH$ 
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~hþH$mo{eH$ Or{d¶m| ‘| H$mo{eH$mAm| H$s g§»¶m Hw$N> gm¡ H$s g§»¶m go boH$a {~{b¶Ýg 
H$mo{eH$mAm| VH$ hmo gH$Vm h¡& 

EH$ Am¡gV àm¡‹T> ‘mZd eara ‘| bJ^J {Q´>{„¶Z²g H$mo{eH$mE± hmo gH$Vr h¢&

1 {‘{b¶Z     = 106      (1,000,000)

1 {‘{b¶Z      = 109      (1,000,000,000)

1 Q´>{„¶Z    = 1012     (1,000,000,000,000)

100 Q´>{„¶Z = 1014     (100,000,000,000,000)

Ordr H$s Hw$b d¥{Õ Ho$ {bE H$mo{eH$mE± nmofU, j‘Z, Am¡a H$mo{eH$m {d^mOZ O¡go H$m¶© 
H$aVo h¢&  Bg{bE H$mo{eH$mAm| H$mo Ordr Ho$ g§aMZmË‘H$ VWm H$m¶m©Ë‘H$ KQ>H$ H$hVo h¢&.	

H$m¶©H$bmn 
¶mX H$s{OE… EH$ Ordr O¡go KmoS>o ‘| A{YH$ g§»¶m Ho$ A§J V§Ì hmoVo h¢&  CZ‘| EH$ Eogm 
V§Ì aº$ n[adhZ V§Ì h¡&  aº$ n[adhZ V§Ì Ho$ EH$ A§J H$m Zm‘ ~VmBE&  Bg D$VH$ H$mo 
EH$ H$mo{eH$m H$m Zm‘ ~VmBE&  AmnH$mo ‘mby‘ hmoJm {H$ H$mo{eH$m EH$ Ordr H$m AmYma 
KQ>H$ h¡& 

h¡S´>m 	          A‘r~

qMQ>r	             S>m¶Q>‘
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H$mo{eH$m	        D$VH$	          A§J	           A§JV§Ì	      Ordr 	

    hÈ>r H$mo{eH$m 	 hS²>S>r D$VH$ 	  hS²>S>r 	         H§$H$mbV§Ì	     ^o{S>¶m 

AmH¥${V 5.2 H$mo{eH$m EH$ Ordr H$m AmYma KQ>H$ h¡& 

H$mo{eH$m H$s ImoO 
	 H$mo{eH$m {dkmZ Ho$ {dH$mg Ho$ {bE AZoH$ d¡km{ZH$m| Zo ¶moJXmZ {X¶o h¡& 

am~Q>©hþH$  
(1635-1703)

am~Q>©hþH$…

 am~Q>©hþH$ EH$ {~«{Q>e àH¥${V {dkm{Z Wo&  CÝhm|Zo EH$ gyú‘Xeu H$s aMZm 
H$s&  EH$ ewîH$ H$mH©$  H$s nVbr naV H$mo Cg‘| {ZarjU {H$¶m&  CÝhmoZo 
Cg‘| ‘YwN>V O¡gr aMZmAm| H$mo XoIm&  CÝhm|Zo CÝh| H$mo{eH$mE± H$hm&  
H$mo{eH$m eãX H$m AW© N>moQ>r H$jm h¡&  
   

E‘ Oo íbrS>oZ Am¡a {W¶moS>moa ídmZ 
	 eboS>oZ O‘©Zr Ho$ EH$ Ord d¡km{Z Am¡a ídmZ O‘©Zr Ho$ àm{Ud¡km{ZH$ gmW {‘bH$a 
XmoZm| Zo H$mo{eH$m {gÕm§V H$mo 1839 ‘| àñVwV {H$¶o&  H$mo{eH$m {gÕm§V ~VmVr h¡ {H$, 

•  	 gOrdm| H$m eara EH$ ¶m A{YH$ H$mo{eH$mAm| go ~Zm hmoVm h¡&

• 	 nyd©pñWV H$mo{eH$mAm| Ho$ H$mo{eH$m {d^mOZ Ûmam hr g^r H$mo{eH$mE± n[aU{‘V hmoVr 
h¢& 
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bmb aº$ H${UH$m Vm§{ÌH$m H$mo{eH$m  

AmH¥${V 5.3 H$mo{eH$m àH$ma

AmH¥${V 5.3 H$mo Xo{IE&  {d{^Þ AmH$ma H$s H$mo{eH$mAm| H$m drjU H$s{OE&  EH$ V§{ÌH$m 
H$mo{eH$m b§~r VWm em{IV aoem| O¡gr g§aMZmAmo go ¶wº$ ahVr h¡& 

EH$ Vm§{ÌH$m H$mo{eH$m eara Ho$ EH$ ^mJ go Xÿgao ^mJ H$mo g§Xoe dhZ H$aVm h¡&  EH$ 
bmb aº$ H${UH$m JmobmH$ma H$m ahVr h¡&  EH$Ordr Ho$ eara Ho$ g^r ^mJm| H$mo Amp³gOZ 
H$m g§dhZ H$aVo h¡&  BgàH$ma {d{^Þ H$m¶m} H$mo H$aZo Ho$ {bE H$mo{eH$mAm| ‘| {d{^Þ AmH$ma 
hmoVo h¢&  H$mo{eH$mAm| Ho$ AmH$ma Am¡a H$m¶© Ho$ ~rM Ho$ g§~§Y H$mo {XImZo Ho$ {bE Hw$N> Am¡a 
CXmhaU Xr{OE& 

H$mo{eH$mE± {H$VZr N>moQ>r hmoVr h¢ ?  A{YH$V‘ H$mo{eH$mE± Z¾ Am±Io§ o {XImB© Zht XoVr h¢&  
CZH$mo gyú‘Xeu go ~‹T>mZm nS>Vm h¡&  H$mo{eH$m Ho$ AmH$ma H$mo H¡$go A{^ì¶º$ H$ao§ ? H$mo{eH$mEo 
~hþV N>moQ>r hmoZo Ho$ H$maU gm‘mÝ¶ BH$mB¶m± CZHo$ AmH$ma H$mo A{^ì¶º$ H$aZo AZwHy$bH$maH$ 
Zht hmoVr h¢&  H$mo{eH$m Ho$ AmH$ma H$mo A{^ì¶º$ H$aZo Ho$ {bE gmYmaU Vm¡a na Cn¶moJr BH$mB© 
‘mBH«$mZ h¡&  EH$ ‘mBH«$mZ, EH$ {‘{b{‘Q>ra H$m 1/1000 dm± ^mJ Ho$ g‘mZ h¡& 

gmo{ME… ³¶m Ordr Ho$ AmH$ma ‘| {^ÞVm H$m H$maU H$mo{eH$mAm| H$s {dembVm ¶m H$mo{eH$mAm| 
H$s {demb g§»¶m h¡ ? 

	 H$mo{eH$m Am¡a CgHo$ g§KQ>H$m| H$mo ñnï> én go EH$ Bbo³Q´>mZ gyú‘Xeu H$s ghm¶Vm go 
drjU H$a gH$Vo h¢&  dñVw Ho$ {MÌ H$mo àmá H$aZo Ho$ {bE Bbo³Q´>mZr¶ gyú‘Xeu, Bbo³Q´>mZm| 
Ho$ {H$aUnw§O H$m Cn¶moJ H$aVo h¡&  CgH$s Amd¥{Õ bJ^J 200000 ~ma g§æHw$V gyú‘Xeu go 
~‹T>H$a hmoVr h¡&  Omo dñVw Ho$ 2000 ~ma ~‹T>mVm h¡&  
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           AmH¥${V 5.4                	 AmH¥${V 5.5 Bbo³Q´>mZ gyú‘Xeu 

Bgo OmZ {b{OE… Bbo³Q´>mZ ‘¡H«$mogñH$mon H$mo Eogm ³¶m| H$hVo h¡ ?

g§¶wº$ gyú‘Xeu go CËnÞ AmdY©Z H$mo H¡$go nVm bJm gH$Vo h¡ ?  5.3 ‘| Xem©¶o J¶o g§¶wº$ 
gyú‘Xeu H$mo Xo{IE&  Cg‘| pñWV AmBnrg  H$m drjU H$s{OE&  AmBnrg boÝg Ho$ Ûmam hr 
h‘ XoIVo h¡&  AmãOop³Q>d boÝg, dñVw H$s Amoa Am‘wI ahVm h¡&  AmBnrg Am¡a AmãOop³Q>d 
boZ²g na {bIo J¶o AmdY©Z  H$mo Xo{IE&  CXmhaU Ho$ {bE EH$ g§¶wº$ gyú‘Xeu  ‘o AmBnrg 
boÝg H$m AmdY©Z  h¡ Am¡a AmpãOp³Q>d boZ²g H$m 40x h¡&  Hw$b AmdY©Z 400x. h¡&  CgH$m 
AW© h¡ {H$ dñVw AnZo Z¡O AmH$ma H$s Anojm 400 ~ma {dñV¥V {XIVr h¡&    

H$m¶©H$bmn 5.2 

AnZr embm ‘o Cn¶moJ {H$¶o OmZodmbo g§¶wº$ gyú‘Xeu  H$s AmdY©Z e{º$ H$m nVm bJmBE&  
g§¶wº$ gyú‘Xeu ‘| Amn EH$ H$mo{eH$m H$m H¡$go drjU H$a gH$Vo h¢ ?

H$m¶©H$bmn 5.3 

ß¶mO Ho$ EH$ nVbr naV H$mo {ZH$m{bE&  Bgo EH$ drjUH$m±M na a{IE Omo Ob¶wº$ h¡&  
EH$ H$m±M ñbmBS> boH$a Cg na EH$ ~y±X nmZr a{IE&  ñbmBS> na ß¶mµO H$s nVbr naV H$mo 
a{IE&  Bg naV na EH$ ~y±X Am¶moS>rZ ¶m H$moB© a§JrZ {db¶Z S>nH$mBE&  AÜ¶mnH$ H$s ghm¶Vm 
go EH$ g§¶wº$ gyú‘Xeu  ‘| ñbmBS> H$m drjU H$s{OE&  {ZåZmoº$ 5.5 AmH¥${V ‘| Xem©¶o J¶o 
O¡go gyú‘Xeu ‘| Amn H$mo{eH$mAm| H$mo XoIVo h¢& 

x
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AmH¥${V 5.6 ß¶mO H$s naV H$s H$mo{eH$mE± 

	 AmH¥${V 5.7 Am¡a 5.8 H$s H$mo{eH$mAm| H$m drjU H$s{OE&  H$moB© ^r H$mo{eH$m g§¶wº$ 
gyú‘Xeu ‘| XoIZo na VrZ à‘wI ^mJm| H$mo Xem©Vo h¡&  do h¢ - H$mo{eH$m {P„r, (gmBQ>moßbmÁ‘) 
- H$mo{eH$mgma Am¡a Ho$ÝXaH$    , H$mo{eH$m {P„r go H$mo{eH$m Amd¥V ahVr h¡&  Cgo ßbmñ‘m 
{P„r ^r H$hVo h¢&  ~mø dmVmdaU go H$mo{eH$m Ho$ Am§V[aH$ ^mJ H$mo dh n¥WH$ H$aVr h¡&  
H$mo{eH$m {P„r Z H$s gr‘m ~Z OmVr h¡&  H$mo{eH$m Ho$ AmH$ma H$mo ~ZmE aIZo ‘| dh ghm¶H$ 
h¡&  MwZo J¶o Hw$N> dñVwAm| H$s J{V H$mo H$mo{eH$m Ho$ A§Xa AmZo ¶m OmZo XoZoH$m {Z¶§ÌU H$aVr 
h¡&  Bg{bEo Cgo AmÜ¶©nma½‘¶ {P„r H$hVo h¡& 

H$mo{eH$m {P„r Ûmam AUwAm| H$s J{VerbVm Xmo àH«$‘m| Ûmam hmoVr h¡¡&  

Chromatin

mitochondrion
ribosome

cell membrane golgi complex

nucleolus
nucleus

centrosome
cytoplasm

lysosome

endoplasmic 
reticulum

AmH¥${V 5.7 àm{U H$mo{eH$m

b¡gmoµOmo‘

H$Um^ ({‘Q>moH$mpÝS´>¶m) 

JmoëJr CnH$aU 

ES>moßbmpñ‘H$ ao{Q>³¶wb‘  

Ho$XH$s H«$s‘mQ>rZ 

Ho$ÝÐH$ 

g|{Q´>¶mob (VmaH$Ho$ÝÐ)

H$m o{eH$m 

{P„r
H$mo{eH$mgma

[a~moµOmo‘
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¶o àH«$‘ Ho$go K{Q>V hmoVr h¢ ? EH$ à¶moJ H$aHo$ XoI|& 

H$m¶©H$bmn 5.4 

dgaU Xem©Zo à¶moJ

	 EH$ M§MwnmÌ (~rH$a) ‘| WmoS>m Ob br{OE& CgHo$ AÝXa nmoQ>m{e¶‘ na‘m§JZoQ> H$m EH$ 

{H«$ñQ>b S>m{bE&  Ob Ho$ a§J ‘| n[adV©Z Xo{IE {H$ n[adV©Z ³¶m {Yao h¡, ¶m VV²jU h¡&  {nadV©Z 

H$m H$maU AUwAm| H$s J{VerbVm (MbZerbVm) h¡&  nmoQ>m{e¶‘ na‘m§JZoQ> {dg[aV hþAm h¡&  

AUwAm| H$s J{VerbVm H$m ¶h àH«$‘ {dgaU h¡&  {dgaU EH$ Eogm àH«$‘ h¡, {Og‘| AUw Cƒ 

gm±ÐVm H$s Amoa go {ZåZ gm±ÐVm Ho$ àXoe H$s Amoa J{V H$aVo h¢& 

H$mo{eH$m{^Îmr 

H$mo{eH$mgma 

JmoëJr CnH$aU 

³bmoamoßbmñQ>

H$mo{eH$m{P„r Ho$ÝÐH$ 

[a~moOmo‘ 

EÝS>moßbmpñ‘H$ ao{Q>³¶wb‘ 

[a{º$H$m 

Ho$ÝÐH$ (Ý¶yp³b¶g) 

Ho$ÝÐH$m{P„r 

H$Um^ 

Ý¶y{º$¶mobg 

AmH¥${V 5.8 gñ¶ H$mo{eH$m
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gmo{ME… H$mo{eH$m Ho$ AÝXa Am¡a ~mha 
Amp³gOZ H¡$go J{V H$aVm h¡ ?

A~ Am¡a EH$ g§X^© ‘| XoI| Ohm± AUw Cƒ 
gm±ÐVm Ho$ àXoe go {ZåZ gm±ÐVm àXoe H$s Amoa 
{H$g àH$ma J{V H$aVo h¢&  A~ h‘ Am¡a EH$ 

à¶moJ H$a|&

H$m¶©H$bmn 5.5 

namgaU Xem©Zo H$m à¶moJ… AmH¥${V 5.10 ‘| Xem©¶o J¶o O¡go EH$ Amby ‘| EH$ H$Q>moar O¡gr 
Jwhm H$s{OE&  Cg Jwhm Ho$ AÝXa e¸$a {db¶Z S>m{bE&  Amby H$mo Ob nmÌ ‘| AmYm Sw>~m 
a{IE&  e¸$a {db¶Z Ho$ ñVa H$mo A§{H$V H$s{OE&  CnH$aU H$mo AmYo K§Q>o VH$ Eogo hr a{IE&  
e¸$a {db¶Z Ho$ ñVa ~‹T>m hþAm XoI gH$Vo h¢&  ñVa Ho$ ~‹T>Zo H$m H$maU ³¶m h¡ ? Cƒ gm±BVm 
H$s Amoa go {ZåZ gm±ÐVm H$s Amoa Ob AUwAm| H$s J{VerbVm hr BgH$m H$maU h¡&  R>rH$ h¡, 
Amby Ho$ AY©nmaJå¶ {P„r Ho$ Ûmam AUwAm| H$s J{VerbVm Ho$ H$maU ¶h hþAm h¡&  Bg àH«$‘ H$mo 
namgaU H$hVo h¢&  namgaU EH$ {deof, àH$ma H$m {dgaU h¡&  AV… namgaU Cƒ gm±ÐVm H$s 
Amoa go {ZåZ gm±ÐVm H$s Amoa EH$ AY©nmaJå¶ {P„r Ho$ Ûmam Obr¶ AUwAm| H$s J{VerbVm h¡& 

AmH¥${V 5.9 {dgaU Xem©Zo H$m à¶moJ 

Amby H$s ß¶m{h {db¶Z 

àma§{^H$ ñWa 
Amby
Ob

e¸$a H$m gm§Ð 

gy¶rgy¶r 
A§{V‘ ñWa 

àma§{^H$ ñWa 
Amby 
Ob

e¸$a H$m gm§Ð  
{db¶Z e¸$a 

{db¶Z H$m ñVa

AmH¥${V 5.10 namgaU Xem©Zo dmbm à¶moJ

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



57

H$mo{eH$mAm| H$s ßbmñ‘m {P„r Ho$ Ûmam gmYmaU Vm¡a na AUwAm| H$s J{VerbVm Cƒ gm±ÐVm 

H$s Amoa go {ZåZ gm±ÐVm H$s Amoa h¡&  Hw$N> g§X^m} ‘| {ZåZ gm±ÐVm Ho$ àXoe H$s Amoa go Ob Ho$ 

AUw Cƒ gm±ÐVm Ho$ àXoe H$s Amoa ahVm h¡& CXmhaU Ho$ {bE&  aº$ ‘| gmo{S>¶‘ H$s gm±ÐVm H$‘ 

h¡ Am¡a dh öX²¶noer ‘| A{YH$ h¡&  BgHo$ Abmdm aº$ go gmo{S>¶‘ öX¶noer H$mo{eH$m go J«hU 

H$aVo h¡&  Bg àH«$‘ Ho$ {bE D$Om© H$s Adí¶H$Vm h¡&  Bgo g{H«$¶ dhZ H$hVo h¡& 

AmH¥${V 5.8 H$s Amoa Xo{IE&  dZñn{V (gñ¶) H$mo{eH$mAm| ‘| H$mo{eH$m {P„r Ho$ Abmdm 

EH$ H$mo{eH$m {^Îmr ^r hmoVr h¡&  H$mo{eH$m {^Îmr ‘moQ>r, H$S>r ahH$a H$mo{eH$m {P„r H$mo Amd¥V 

H$aVr h¡&  H$mo{eH$m {^Îmr ‘moQ>r H$S>r ahH$a H$mo{eH$m {P„r H$mo Amd¥V H$aVr h¡&  gobwbmog 

Zm‘H$ EH$ {ZOud dñVw go a{MV h¡&  H$mo{eH$m {^Îmr H$mo{eH$m H$mo AmH$ma, ~b, ajm Am¡a 

ÑT>Vm h¡ ~mIr H$mo{eH$m {^Îmr nmaJå¶ {P„m hmoVr h¡&  

H$mo{eH$m ‘| H$mo{eH$m {P„r Ho$ A§Xa H$mo{eH$mgma ahVm (gmBQ>moßbmÁ‘ EH$ Oobr O¡gr dñVw 

h¡) BZ‘| 80% Ob hmoVm h¡&  H$mo{eH$m Ho$ H$m¶©H$bmnm| Ho$ {bE dh ‘w»¶ ñWmZ h¡&  H$mo{eH$mgma 

‘| H$B© N>moQ>o N>moQ>o g§KQ>H$ hmoVo h¢&  CZ‘| H$mo{eH$m§J Zm‘H$ {ZOud VWm gOrd dñVwE± hmoVr h¢&  

{ZOud dñVwAm| ‘| AZoH$ amgm¶{ZH$ O¡go ñQ>mM© Ho$ XmZo, Vob H$s ~y±Xo H¡$bm{e¶‘ H$m~m}ZoQ>, 

ao{gZ VWm Jm|X O¡gr dñVwE± hmoVr h¢&  CZ‘| H$B© g§{MV Amhma én ‘| Am¡a Hw$N> dÁ¶© dñVwE± 

Am¡a AÝ¶ òmdr dñVwE± hmoVr h¢& 

gOrd KQ>H$m| H$mo H$mo{eH$m§J H$hVo h¢&  H$mo{eH$m§J H$mo{eH$m Ho$ {d{eï> g§aMZmE± h¢&  do 

{d{eï> H$m¶m] H$m {Zdm©h H$aVo h¢&  CZH$mo Xmo {d^mJm| ‘| dJuH¥$V {H$¶m J¶m h¡&  do h¢ - 

1) {	 P{„¶m| go Amd¥V H$mo{eH$m§Jm| H$mo {P„r¶wº$ H$mo{eH$m§J H$hVo h¢& 

		  CXmhaU… EÝS>moßbmg{‘H$ Om{bH$m, H$Um^ ({‘Q>moH$mpÝŚ>¶m) JmoëJr g§H$sU©, bmBgmoµOmo‘, 

ßbmpñQ>Sy>g&  

2) 	 {P{„¶m| go Amd¥Îm H$m H$mo{eH$m§Jm| H$mo {P„r a{hV H$mo{eH$m§J H$hVo h¢&  

		  CXmhaU [a~moµOmo‘, VmaH$Ho$ÝÐ  &  AH¥${V 5.6 ‘| Am¡a 5.7 ‘| AmH¥${V H$mo{eH$m§Jmo§ H$mo 

Xo{IE&
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{P„r¶wº$ H$mo{eH$m§J

EÝS>moßbmpñ‘H$ Om{bH$m  AmH¥$Vr 5.11 
H$m drjU H$s{OE& EÝS>moßbmpñ‘H$ Om{bH$m 
{P{„¶m| H$m EH$ Omb h¡&   dh H$mo{eH$m 
{P„r go boH$a Ho$ÝÐH$ {P„r VH$ {dñV¥V h¡&  
EZS>moßbmpñ‘H$ Om{bH$m H$mo{eH$m H$mo g§~b 
H$a Mm¡IQ> én XoVm h¡&  dh H$mo{eH$m Ho$ EH$ 
^mJ go Xÿgao ^mJ H$mo VWm EH$ H$mo{eH$m go 
Xÿgar  H$mo{eH$m VH$ dñVwAm| H$m dhZ H$aVm 
h¡& ‘¥Xþ EÝS>moßbmpñ‘H$ ao{Q>³¶wb‘ IwaXam EÝS>moßbmpñ‘H$ ao{Q>³¶wb‘ 

[a~moµOmo‘ : AmYmÌr {H«$ñQ>o Am§V[aH$ {P„r~mø {P„rH$Um^ ({‘Q>moH$mpÝS´>¶m) AmH¥${V 5.12 H$mo 
Xo{IE H$Um^ {d{dY AmH$mam| 
‘| ahVm h¡ O¡go ~obZmH$ma, 
Jm obmH$ma, A§S >mH$ma Am ¡a 
X§S>mH$ma&  ha EH$ H$Um^ 
{Û{P{„¶m| go Amd¥V ahVm h¡&  
~mø {P„r {MH$Zr ahVr h¡ 
bo{H$Z Am§V[aH$ {P„r ‘wS>r 
naV H$s hmoVr h¡&  Bb naVm| 
H$mo {H«$ñQ>o   H$hVo h¢&  Am§V[aH$ 

{P„r Ho$ AÝXa AmYmÌr Zm‘H$ Ðì¶ ahVm h¡&  {‘Q>moH$mpÝS´>¶m H$mo{eH$m ‘| ídgZ H$m ñWmZ 
h¡&  ½byH$mog H$mo H$m~©ZS>m¶ AmH²$gmBS> VWm Ob ‘| AnK{Q>V H$aZo Ho$ {bE do Amp³gOZ H$m 
Cn¶moJ H$aVo h¢&  ¶h à{H«$¶m D$Om© H$mo ‘wº$ H$aVr h¡ Omo E{S>OmogZ-Q´>¡-’$mñ’o$Q> Zm‘H$ AUw ‘| 
g§J«m{hV H$s OmVr h¡&  g§{já ê$n ‘| Bgo E.Q>r.nr H$hm OmVm h¡&  

AV… H$Um^m| H$mo H$mo{eH$m Ho$ e{º$J¥h H$hVo h¢&  gmYmaUV¶m EH$ H$mo{eH$m ‘| 30 go 40 
H$Um^ hmoVo h¢&  bo{H$Z H$mo{eH$m Ho$ H$Um^ H$s g§»¶m H$mo{eH$m Ho$ H$m¶© na AmYm[aV h¡& 

gmo{ME… H$sR>m| H$s CS>mZ noer H$s H$mo{eH$mAm| ‘| hµOmam| H$Um^ hmoVo h¢&  ³¶m| ?

Fig. 5.10 Endoplasmic reticulum

Fig. 5.11  Mitochondrion    
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JmoëJr g§H$sU©… AmH¥${V 5.13 H$m drjU H$s{OE&  JmoëJr g§H$sU© {d{^Þ àH$ma H$s g§aMZmE± h¢&  
Hw$N> Z{bH$m O¡gr, Am¡a Hw$N> H${UH$mAm| O¡gr h¡&  JmoëJr g§H$sU© H$m ‘w»¶ H$m¶© H$mo{eH$mgma 
Ho$ H$m¶©H$bmnm| Ho$ {bE Adí¶H$ amgm¶{ZH$m| H$m òmd H$aZm h¡&

AmH¥${V 5.13 JmobJr g§H$sU© 

b¡gmoOmoåg… b¡gmoOmoåg gm‘mÝ¶V¶m àm{UH$mo{eH$m ‘| 
nm¶o OmVo h¢&  BZH$r aMZm do JmobmH$ma W¡br hmoVr h¢&  
CZ‘| {d{^Þ àH$ma Ho$ EZO¡åg hmoVo h¢&  ¶o EZO¡åg 
H$mo{eH$m ‘| pñWV H$m~m©{ZH$ dñVwAm| Ho$ nmMZ ‘| 
ghm¶H$ hmoVo h¢&  do AnZr hr H$mo{eH$mAmo§ H$mo O~ do 
nwamZo ~ZVo h¢, ¶m Xþ~©b ¶m hm{Z¶wº$ ¶m amoJ¶wº$ hmoVo 
h¢ Vmo CZH$m Zme ^r H$a gH$Vo h¢&  Bg{bE BZH$mo 

H$mo{eH$m H$s AmË‘ hË¶m W¡br H$hVo h¢& ?

Bgo OmZ br{OE… b¡gmoµOmoåg bJ^J 40 {d{^Þ AmH$ma Ho$ EZO¡‘m| H$m Cn¶moJ H$aVo h¢ Omo 
EÊS>moßbmpñ‘H$ Om{bH$m ‘| CËnm{XV hmoVr h¢ VWm JmoëJr g§H$sU© ‘| gwYmao OmVo h¢&

ßbmpñQ>S²>‘ (Plastids) 

AmH¥${V 5.8 H$s dZñn{V H$mo{eH$m Xo{IE&  ßbmpñQ>S²>g H$m drjU H$s{OE&  ßbmpñQ>S²>g Ho$db 
dbñn{V H$mo{eH$m ‘| hr {XImB© XoVo h¢&  Hw$N> ßbmpñQ>S²>g ‘| a§J Ho$ dU©H$ Zht hmoVo&  CZH$mo 
ë¶yH$moßbmñQ²>g H$hVo h¢&  nm¡Yo Ho$ Omo ^mJ gy¶© àH$me Ho$ {bE ‘wº$ Zht O¡go ‘¥Xþ OS>| Am¡a 
VZo O¡go ^mJm| ‘| do hmoVo h¢&  do à‘wIVm Ama {jV Amhma g§M¶ go g§~§{YV h¢&  Hw$N> AÝ¶ 
ßbmpñQ>S²>gm| ‘| a§JrZ dU©H$ hmoVo h¢&  CZH$mo H$mo‘moßbmñQ²>g H$hVo h¢&  H«$mo‘moßbmñQ²>g, hao nrbo, 
bmb, Am¡a Ama|O a§J Ho$ dÊm©H$m| go ¶wº$ hmoVo h¢&  hao a§J Ho$ H«$mo‘moßbmñQ²>g H$mo ³bmoamoßbmñQ²>g 
H$hVo h¢&  ³bmoamoßbmñQ²>g ‘| ³bmoamo{’$b Zm‘H$ hao a§J Ho$ dU©H$ AÝ¶ dU©H$m| H$s Anojm A{YH$ 
hmoVo h¢&  do gñ¶ Ho$ hao ^mJm| ‘| O¡go n{Îm¶m| ‘| hmoVo h¢&  ³bmoamoßbmñQ² H$s g§aMZm H$mo g‘PZo 
Ho$ {bE AmH¥${V 5.13 H$mo Xo{IE& 

Fig 5.12   Golgi Complex
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~møm {P„r
ñQ´>mo‘m

Am§V[aH$ {P„r
J«mZm

AmH¥${V 5.13 H$mo Xo{IE& 

ha VH$ ³bmoamoßbmñQ  EH$ {Û{P„r go Amd¥V h¡&  Am§V[aH$ {P„r AmYmÌr H$mo Amd¥V 

H$aVr h¡&  AmYmÌr hmoVo h¢&  J«mZm ‘| ³bmoamo{’$b (nU©h[aV) hmoVm h¡&  nU©h[aV Amhma V¡¶ma 

H$aZo ‘| à‘wI nmÌ boVm h¡&  nU©h[aV H$m ghr nmÌ ³¶m h¡ ? Amn Bgo CÞrgd| AÜ¶m¶ ‘| 

BgH$s A{YH$ OmZH$mar àmá H$a|Jo& 

gmo{ME… EH$ H$ƒm Q>‘mQ>a H$m a§J g’o$X hmoVm h¡&  VXZ§Va dh ham ~ZVm h¡&  ~mX ‘| dh 
bmb a§J ‘| n[ad{V©V hmoVm h¡&  ³¶m| ? 

AmH¥${V 5.14 Jmo„r g§H$sU©

{P„r a{hV H$mo{eH$m§J… 

[a~moOmo‘²g… EÝS>moßbmpñ‘H$ Om{bH$m na XmZo O¡gr g§aMZmE± g§bJ« ahVr h¢&  ¶o hr [a~moOmoåg 

h¢&  [a~moµOmoåg Ho$ÝÐH$  na ^r {XImB© XoVo h¢&  àmoQ>rZm| Ho$ g§ebofU ‘| ¶o àYmZ nmÌ boVo h¢&  

Bg{bE BZH$m H$moerH$m Ho$ àmoQ>rZ H$maImZ  H$hVo h¢&

VmaH$ Ho$ÝÐ… VmaH$ Ho$ÝÐ AmH¥${V 5.7 H$mo Xo{IE&  VmaH$ Ho$ÝÐ H$m nVm bJmBE&  VmaH$ Ho$ÝÐ 

e¡dmb, H$dH$ Am¡a g^r àmUr H$moerH$mAm| ‘| nm¶o OmVo h¢&  gmYmaUV¶m Ho$ÝÐH$ Ho$ g‘rn Xmo 

VmaH$Ho$ÝXa pñWV ahVo h¢&  VmaH$ Ho$ÝÐ H$moerH$m {d^mOZ Ho$ g‘¶ EñQ>g© ~ZmH$a ‘XX H$aVo h¢& 

	 H$moerH$m ‘| {P„r go Amd¥V Hw$N> H$moQ>a O¡gr hmoVr h¡ {OZH$mo [a{º$H$mE± H$hVo h¢&  CZ‘| 
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H$moerH$m ag Zm‘H$ Ðd ahVm h¡&  [a{º$H$mE±&  Amhma, A{V[aº$ Ob, Am¡a dÁ¶©nXmW© H$m g§J«hU 

H$aZodmbr g§aMZmE± h¢&  

Bgo OmZ br{OE… ~hþVoH$ A{XOr{d¶m| ‘| [a{º$H$mE± hmoVr h¢ [a{º$H$mE± Omo Amhma g§J«h H$aHo$ 
nmMZ ‘| ‘XX H$aVo h¡ do Amhma [a{º$H$mE± h¢&  [a{º$H$mE± Omo A{V[aº$ Ob H$mo ~mha {ZH$mbZo 
‘| ‘XX H$aVo h¢ CZH$mo Am§Hw$MZerb [a{º$H$mE± H$hVo h¢&

Ho$ÝÐH$… 

	 Ho$ÝÐH$ EH$ JmobmH$ma H$m H$moerH$m§J h¡ Omo g^r ¶yHo$[a¶moQ²>g ‘| nm¶o OmVo h¢&  ¶yHo$[a¶moQ> 

{H$go H$hVo h¢ - ñ‘aU H$s{OE&  H$moerH$m ‘| H|$ÐH$ EH$ {demb H$moerH$m§J h¡& 

gmYmaUV¶m A{YH$V‘ ¶yHo$[a¶mo{Q>H$ H$moerH$mAm| 

‘| EH$ Ho$ÝÐH$ ahVm h¡&  Hw$N> ñbmB‘ ‘moëS>g ‘| 

AZoH$ Ho$ÝÐH$ hmoVo h¢&  Hw$N> ñVZYmar H$moerH$mAmo 

‘| O¡gm bmb aº$ H$moerH$mE± - àm¡T>Vm àmá H$aZo 

na CZ‘| Ho$ÝÐH$ Zht hmoVo&  
  

gmo{ME… ñVZYmar bmb aº$ H$moerH$mAm| ‘| àm¡T>Vm 

àmá H$aZo na Ho$ÝÐH$ Zht hmoVo h¢ - ³¶m|?

Ho$ÝÐH$ EH$ {ÛnaV {P„r Ho$ÝÐH$s¶ {P„r go 

Amd¥V ahVr h¡&  {P„r Ho$ AÝXaHo$ g‘¶ H«$mo‘m{Q>Z ‘| bnoQ> AmOmVr h¢ - A{YH$ bnoQ>m| Ho$ 

H$maU dh ~m¡Zm Am¡a ‘moQ>m ~Z OmVm h¡ Am¡a JwUgyÌ ~ZVo h¡§&

JwUgyÌm| ‘  EH$ S>rAm³gr [a~moµO Ý¶yp³bBH$ Amåb Zm‘H$ OrZr¶ dñVw ahVr h¡&  g§jon ‘| Cgo 

S>r.EZ.E. H$hm OmVm h¡&  S>r.EZ.E. ‘| OrÝg ahVo h¢&  ha EH$ OrZ EH$ Ordr Ho$ EH$ {Z{X©ï> 

A{^bjU H$m {ZYm©aU H$aVm h¡&  CXm Ho$ {bE EH$ ì¶{º$ H$s D±$MmB©, M‘S>o H$m a§J, Am±Im| 

H$m a§J O¡go, H$mbm, Zrbm, ham ¶m ^yam& 

gmYmaUV¶m EH$ Om{V Ho$ EH$ Ordr Ho$ ha EH$ H$mo{eH$m ‘| EH$ {ZpíMV g§»¶m Ho$ JwUgyÌ 

hmoVo h¢&  haEH$ ‘mZd H$moerH$m ‘| 46 JwUgyÌ hmoVo h¢&  Hw$N> Or{d¶m| Ho$ JwUgyÌm| H$mo OmZZo Ho$ 

Ho$ÝÐH$ {P„r 

Ý¶yp³b¶mo ßbmµO‘

Ý    ¶yp³b¶mobg 

  H«$mo‘m{Q>Z Omb 

Ho$ÝÐH$ aÝY«  

AmH¥${V 5.14 Ý¶yp³b¶mobg g{hV H$moerH$m
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{bE ZrMo {X¶o J¶o gmaUr H$mo Xo{IE& Ý¶yp³b¶moßbmÁ‘ Zm‘H$ EH$ Ðd ahVm h¡&  Ý¶yp³b¶moßbmÁ‘ 

‘| H«$mo‘m{Q>Z Zm‘H$ YmJoXma aMZmE± hmoVr h¢&  H$mo{eH$m {d^mOZ 
gmaUr 5.1 Hw$N> Or{d¶m| ‘| JwUgyÌm| H$s g§»¶m

Organism Chromosome Number

JmobH¥${‘
ß¶mO
{~„r
Am‘
~ÝXa
Hw$Îmm

2
16
38
40
54
78

H$m¶©H$bmn 5.7… 

	 Hw$N> gñ¶ H$moerH$m ‘| ahZodmbo JwUdñVw H$s g§»¶mH$m g§J«{hV H$s{OE& 

	 Ho$ÝÐH$ Ho$ H«$mo‘m{Q>Z Ho$ Abmdm AÝ¶ g§aMZm H$mo Xo{IE&  Ho$ÝÐH$ ‘| EH$ Jm‹T>m JmobmH$ma 
dñVw Ho$pÝÐH$m Zm‘H$ aMZm hmoVr h¡&  Ho$pÝÐH$m {P„r go Amd¥V Zht ahVr h¡&  Ý¶yp³b¶mobg ‘| 
[a~moµOmoåg hmoVo h¢ - Bg Vah àmoQ>rZm| Ho$ g§íbofU g§~§{YV h¡&  Ho$ÝÐH$ H$moerH$r¶ H$m¶©H$bmnm| 
‘| g‘Ýd¶ H$aVm h¡&  CXmhaU Ho$ {bE ¶hm± Xem©¶r J¶r AmH¥${V  A  Am¡a ~  Xo{IE&

Ho$ÝÐH$

 
AmH¥${V 5.15 ñnð>rH$aU {ZXe©Z a Am¡a  b
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	 ³¶m XÎm ñnï>rH$aU go Ho$ÝÐH$ Ho$ ‘hËd H$m AÝXmO bJm gH$Vo h¢ ?

H$m¶©H$bmn 5.8 

	 AmH¥${V¶m| H$mo XoIH$a (5.6 Am¡a 5.7) dZñn{V H$mo{eH$m Am¡a àm{U H$mo{eH$m Ho$ ~rMHo$ 

A§Vamo§ H$s gyMr V¡¶ma H$s{OE& m°

 dZñn{V H$moerH$m   àm{U H$moerH$m

1 H$moerH$m {^Îmr

2 ßbmpñQ>S²>‘

3 [a{º$H$m

4 VmaH$Ho$ÝÐ (g|{Q>¶mobg)

Amn grI MwHo$ h¡ 

• H$moerH$m Ho$ ‘w»¶ ^mJ 

• ha EH$ H$moerH$m§J H$m àmá 

• H$Um^ VWm h[aVH$Umo H$s g§aMZm VWm H«$m¶ 

• àm{U H$moerH$m VWm ñg¶ H$moerH$m ‘| H$m A§Va  

• {dgaU VWm namgaU àH«$‘mo H$mo H$moerH$mAm| Ho$ H$m¶© ‘| àmá 

• àm{U VWm gñ¶ H$moerH$m H$s AmH¥$Vr {IMZo H$m H$m¡eë¶ 

Aä¶mg 

I.	 {ZåZmoº$ AnyU© dm³¶ / àíZm| Ho$ {bE Mma {dH$ën {X¶o J¶o h¢&  CZ‘| ghr CÎma Mw{ZE& 

	 1.	 {Og H$moerH$m ‘| Ho$ÝÐH$ Zht, Cg‘| ¶h ^r Zht ahVm h¡ .............

		  A. ßbmñ‘m {P„r 	 Am. H$Um^

		  B. JwUgyÌ	 B©. a{º$H$m 

	 2.	 Bg Ordr H$s H$moerH$m ‘| H$moerH$m {^Îmr Zht - .......................
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		  A. Hw$Hw$a‘Îmm 	 Am. ‘mog 

		  B. ’$Z©	 B©. ‘ÀN>a 

	 3.	 ídgZ Ho$ Ûmam D$Om© ‘wº$ H$aZodmbr H$moerH$m H$m H$moerH$m§J h¡ - ...........

		  A. JmoëJr g§H$sU©	 Am. H$Um^

		  B. b¡gmoµOmo‘	 B©. ³bmoamoßbmñQ> (nU©h[aV)

	 4.	 H$moerH$m H$m {ZåZmoº$ H$m¡Z gm ^mJ {ZOud h¡ - ...................

		  A. H$moerH$m {^Îmr	 Am. H$Um^ 

		  B. H$moerH$m {P„r	 B©. b¡gmoµOmo‘

	 5.	 {ZåZmoº$m| ‘| go EH$, H$moerH$m H$m AÝ¶§V WmoQ>m H$moerH$m§J h¡ - .................

		  A.  b¡gmoµOmo‘ 	 Am. Ho$pÝÐH$m 

		  B.   [a~moµOmo‘	 B©. JwUgyÌ

II.	 gyº$ eãXm| go Imbr OJh ^[aE

	 1.	H$moerH$m H$s OmZH$mar nmZo Ho$ {bE {Oå‘oXma CnH$aU h¡, ...................

	 2.	H$moerH$m Ho$ {d{^Þ H$m¶m] H$mo {Z¶§{ÌV H$aZodmbm H$moerH$m§J .............. h¡& 

	 3.	gñ¶ H$moerH$m H$s nmH$embm (agmoB©Ka) H$hbmZodmbm H$moerH$m§J ............... h¡& 

	 4.	H$moerH$m Ho$ àmoQ>rZ {díbofU ñWmZ (OJh ) .................. h¡&

	 5.	H$moerH$m {^Îmr H$m à‘wI amgm¶{ZH$ g§KQ>H$ ............... h¡&

III.	OmoS>H$a {b{IE - 
		      A	            B
	 1.	 H$moerH$m H$s g§J«hU H$jm (JmoXm‘)	 A. ³bmoamoßbmñQ> 

	 2.	 H$moerH$m H$m ‘hmÛma 	 Am. JmoëJr g§H$sU©

	 3.	 H$moerH$m Ho$ gm¡a H$mof 	 B. [a{º$H$m

	 4.	AmZwd§{eH$Vm H$s OmZH$mar 	 B©. H$moerH$m {^Îmr Ho$ JÅ>a 	  
				   C. H«$mo‘moßbmñQ> 

				   D$. H$moerH$m {P„r 

							       F$. JwUgyÌ 	 	
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IV.	 {ZåZmoº$ àíZm| Ho$ CÎma {b{IE… 

	 1.	  OrÝg  {H$go H$hVo h¢ ?  CZH$m ‘hËd ³¶m h¡ ?

	 2.	 H$moerH$m {d^mOZ Ho$ g‘¶ VH©¥$aoeo H$s ~Zmd¶ go g§~{YV H$moerH$m§J H$m¡Z gm h¡ ?

	 3.	 H«$mo‘moßbmñQ> H$m gñ¶ H$moerH$m ‘| ³¶m àmá h¡ ?

	 4.	{ZåZmoº$ H$moerH$mAm| ‘| A{YH$ g§»¶m ‘| àmá H$moerH$m§J H$m¡Z go h¢ ?

		  A. noer H$moerH$mE±		  Am. ídoV aº$ H$moerH$mE±

		  B. nÎmr H$moerH$mE±		  B©. Am¾me¶ H$moerH$mE±  

	 5.	EH$ gñ¶ H$moerH$m VWm àm{U H$moerH$m Ho$ ~rM Ho$ H$moB© Mma A§Va ~VmBE& 

	 6.	nmZr go ^ao Xmo{UH$m ‘| Imbr Amby H$m H$n aIZo na ³¶m hmoVm h¡ ?

	 7.	0.9% Z‘H$ H$m {db¶Z Ama².{~.gr. Ho$ {bE AÀN>m Ed‘² g§Vw{bV hmoVm h¡& 

		  Q>m°~ Q>o³ZmoeZZo JbVr go Ama.{~.gr. Z‘yZo H$mo 1.8% gmo{S>¶‘ ³bmoamB©S> Ho$ 		

		  {dbm¶Z ‘| aIm ³¶m hmoVm h¡ ? ³¶m|?

	 8.	ZrMo H$moerH$mAm| H$s Xmo AmH¥${V¶m± h¢&  CZ‘| gñ¶ H$moerH$m H$m¡Z gr h¡ ?  CÎma  

		  Ho$ {bE AmYma ~VmBE ? 

	

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



66

	  (i)   1, 2, 3 Am¡a 4 A§{H$V ^mJm| Ho$ Zm‘ ~VmBE&

 (ii)  Am. 1 Am¡a 3 - BZHo$ H$m¶© ~VmBE&

(iii)	 4 H$s EH$ A§{H$V AmH¥${V ItMH$a ^mJm| Ho$ Zm‘ {b{IE&

(iv) 	gñ¶ H$moerH$m H$s AmH¥${V IrMH$a BZHo$ ^mJmo Ho$ Zm‘ {b{IE&

V.	 gy{MV {H$¶m J¶o H$m¶©H$bmn    

	 1.	EH$ Ob¶wº$ ß¶mbr ‘| ewîH$ {H$e{‘em| H$mo S>m{bE&  Hw$N> ‘g¶ Ho$ ~mX {H$e{‘e Ho$ 	

		  AmH$ma ‘| n[adV©Z hmoVm h¡ ?  ³¶m| ?

	 2.	VZw hmBS´>mo³bmo[aH$ Amåb ‘| A§S>o H$mo Sw>~mH$a CgHo$ ~mø H$dM H$mo {ZH$m{bE&  		

		  A~ A§S>o Ho$ Mmam| Amoa EH$ nVbr ~mø AmdaU ahVm h¡&  A§S>o H$mo Ob ‘|  

		  a{IE&  Hw$N> {‘ZQ>m| Ho$ ~mX drjU H$s{OE&  AmnH$m drjU ³¶m ~VmVm h¡ ?

	 3.	EH$ gm§Ð Z‘H$ {db¶Z ‘| WmoS>r Xoa VH$ EH$ H$dM hrZ A§S>o H$mo a{IE&  n[adV©Zm| 	

		  H$m drjU H$s{OE&  AmnHo$ drjU A§em| H$mo H$maU g{hV A§{H$V H$aHo$ a{IE&

    
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AÜ`m` 6

gOrdm| H$m dJuH$aU
CLASSIFICATION OF LIVING ORGANISMS

dJuH$aU Ho$ gmV ñVa 

d¡km{ZH$mo Ho$ `moJXmZ 

dJuH$aU Ho$ {dYmZ 

gOrdmo H$m 

dJuH$aU

{d{^Þ àH$ma Ho$ gñ¶m| Am¡a àm{U¶m| go àH¥${V gw§Xa {XIVr h¡&, gñ¶ Am¡a àmUr AnZr g§aMZm, 

H$m¶©, AmH$ma, a§J, OrdZ à{H«$¶mE± VWm AÝ¶ A{^bjUm| ‘| {^Þ hmoVo h¢&  gñ¶, àmUr VWm AÝ¶ 

gOrdm| Ho$ ~mao ‘| OmZH$mar àmá H$aZm ³¶m AÀN>m Zht h¢ ?

Or{d¶m| H$m dJuH$aU:

^y{‘ na Ag§»`mV Ordr h¢&  ^y{‘ na bJ^J 1.9 {~{b¶Z Om{V H$s CnpñW{V H$m nVm 

d¡km{ZH$m| Zo bJm¶m Am¡a {ddaU {X¶m h¡&  BgHo$ gmW Ordr O¡g OrdmUw Am¡a B©ñQ> VWm N>moQ>o gñ¶ 

O¡go H$mo[a¶mÝS>a Am¡a Vwbgr h¢ Vmo ~S>o àmUr O¡go hmWr, ìhob, VWm ~aJX noS> Am{X&  Hw$N> Ordr 
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Ob ‘| {Zdmg H$aVo h¢&  Hw$N> ^y{‘ na, Hw$N> _é^y{‘ ‘| Am¡a Hw$N> Vmo Y«wdr¶ àXoem| ‘| ³¶m Amn AÝ¶ 

n¶m©daU ‘| ahZodmbo Or{d¶m| H$mo OmZVo h¢ ?

Or{d¶m| Ho$ ~rM H$s d¡{dÚVm AmíM¶©H$maH$ h¡ VWm H$ënZmVr h¡ !  àm{U¶m| Ho$ AmH$ma, én, 

a§J Am¡a nmofU àH$ma ‘| pñWV A§Vam| Ho$ {bE CÎmaXm¶r H$maUm| H$m nVm bJmBE& 

^y{‘ na Ag§»¶ Or{d¶m| H$m ahZm h‘ OmZVo h¢&  haEH$ H$mo OmZZo VWm CZHo$ A{^bjUm| H$mo 

OmZZo Ho$ {bE CZH$m AÜ¶¶Z H$aZm ‘wpíH$b h¡&  AÜ¶¶Z H$s AZwHy$bVm Ho$ {bE Or{d¶m| H$mo 

CZH$s g‘mZVmAm| VWm {df‘VmAm| Ho$ AmYma na dJuH¥$V {H$¶m J¶m h¡&  EH$ g‘yh Ho$ EH$ àmé{nH$ 

(Typical) Ordr Ho$ {deX AÜ¶¶Z go g§nyU© g‘yh Ho$ Or{d¶m| Ho$ A{^bjUm| H$mo OmZZo ‘| ‘XX 

{‘bVr h¡& Bg àH$ma dJuH$aU go h‘mao {b`o AÜ¶¶Z H$aZm AmgmZ ~ZVm h¡&  Or{d¶m| H$mo CZH$s 

g‘mZVm VWm {df‘VmAm| Ho$ AmYma na dJuH$aU H$aZo H$s {d{Y "dJuH$aU' H$hbmVr h¡& 

dJuH$aU {dkmZ, Ord{dkmZ H$s dh emIm h¡ Omo Or{d¶m| Ho$ dJuH$aU go g§~§Õ h¡&  dJuH$aU 

H$m CÕoí¶ h¡& 

∙	 AZwHy$bVm, AÜ¶¶Z H$aZo AmgmZ, nhMmZZo, Am¡a ñ‘aU H$aZo ‘| ghm¶H$& 

∙	 {d{dY g‘yh Ho$ Or{d¶m| Ho$ ~rM Ho$ g§~§Y {XImZo& 

∙	 gab Or{d¶m| go g§H$sU© én Ho$ Or{d¶m| H$m O¡d {dH$mg {XImZo& 

gmo{ME : 

AmnHo$ X¡{ZH$ H$m¶©H$bmnm| ‘| dJuH$aU H$s OmZH$mar V§Ì H¡$go ghm¶H$ h¡ ? {ZåZmoº$ H$m¶© H$aZo, 

Amn dJuH$aU Cnm¶ H$mo H¡$go Cn¶moJ H$a gH$Vo h¢& 

(A) 	 AmnHo$ nwñVH$m| H$mo Aë‘mar ‘| OmoS>Zo, 

(~)	 EH$ AÜ¶¶Z g‘¶gm[aUr V¡¶ma H$aZo& 

H$m¶©H$bmn 6.1

{ZåZ àm{U¶m| H$mo emH$mhmar VWm ‘m§gmhmar àm{U¶m| ‘| dJuH$aU H$s{OE: ~mK, Jm¶, hmWr, 

^o{S>¶m, {haZ, ‘Ja, {Jbhar Am¡a ß¶mamH$sQ>&
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H$m¶©H$bmn 6.2

{ZåZmoº$ gñ¶m|H$mo, Amhma, ’${Z©Ma (Furniture) Am¡a Am¡fYr¶ gñ¶m| ‘| dJuH$aU H$s{OE&

Vwbgr, amJr, hmoÞo (Honee), bhgwZ, gmJdmZ (Teak) Am¡a Amby& 
Or{d¶m| Ho$ dJuH$aU Ho$ {bE àmMrZ d¡km{ZH$m| H$s XoZ:  

MaH$m

MaH$m$: EH$ àmMrZ ̂ maVr¶ g§V MaH$m ({H«$.ny. 600) EH$ Xme©{ZH$, 
Á¶mo{Vf emó Am¡a EH$ d¡Ú Wo&  AnZr H¥${V 'MaH$ g§{hVm’  ‘| 
CÝhm|Zo bJ^J 340 gñ¶àH$ma Am¡a bJ^J 200 àm{U àH$mam| H$s 
gyMr ~Zm¶r h¡&  Am¶wd}X g§~§Yr H¥${V¶m| ‘| MaH$ g§{hVm  EH$ AË¶§V 
àmMrZ Ed§ g¡Õm§{VH$ (authoritative) H¥${V ‘mZr J¶r h¡&  AnZr 
XoZm| Ho$ H$maU MaH$m à{gÕ h¢& AnZo XoZm| Ho$ H$maU MaH$m ‘Am¶wd}
X {nVm‘h’ H$ho OmVo h¢&

 

Bgo OmZ br{OE: J^©ñW {eew Ho$ H«$‘e d¥{Õ Omo J^© ‘| hmoVr h¡ {‘ZQ>-{‘ZQ> Ho$ {ddaU H$mo 
MaH$ g§{hVm _| ~VmVm h¡&  ¶h AmYw{ZH$ d¡ÚH$s¶ {ddaU (Version) go gmå¶ aIVmh¡&

A[añQ>mQ>b² (Aristotle 384-322 BC) 
A[añQ>mQ>b² EH$ ‘hmZ² J«rH$ Xme©{ZH$ VWm O¡dd¡km{ZH$ Wo&  CZH$s 

A[añQ>mQ>b²

H¥${V¶m| ‘| H$B© {df¶ h¢ - O¡go ^m¡{VH$s, Ord{dkmZ, VH©$emó, g§JrV 
Am¡a amOZr{V Am{X&  Or{d¶m| Ho$ AÜ¶¶Z H$aVo g‘¶ CÝhm|Zo narjm 
H$aZo Ho$ H$B© {deof {dYmZm| H$m AZwgaU {H$¶m O¡go drjU, {ddaU 
{ZarjU, VwbZm Am¡a dJuH$aU&  AZoH$ àm{U¶m| H$s g§aMZm Ho$ AÜ¶¶Z 
Ho$ {bE CÝho {dÀN>o{XV {H$¶m& 

A[añQ>mQ>b² Zo gñ¶ Am¡a àm{U¶m| H$mo, H$mo VrZ ^mJm| ‘o dJuH¥$V {H$¶m& 
gñ¶:
	 N>moQ>onm¡Yo 	 - ‘¥Xþ VZo Ho$ 
	 Pm{S>¶m± 	- bH$S>r O¡gr AZoH$ N>moQ>mo VZo 
	 d¥j 		  - Ho$db EH$mH$s ~S>o VZo
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	 àm{U 		  - Obr¶ àmUr 		 - Ob ‘| àmá

	 ñWbr¶ àmUr 	 - ñWb ‘| àmá

	 dm¶wdr¶ àmUr 	 - dm¶w ‘| àmá

A[añQ>mQ>b² H$mo BZHo$ ¶moJXmZmo H$maU CÝho "Ord{dkmZ Ho$ {nVm‘h' H$hm OmVm h¡& 

nameam

nameam ({H«$.ny. 100) 
EH$ àmMrZ ^maVr¶ g§V AnZr H¥${V "d¥jm¶wd}X' ‘o gñ¶m| H$m 
EH$ ñï> {ddaU {X¶m h¡, Am¡a gñ¶m| H$mo AZoH$ JUm| ‘| {d^m{OV 
{H$¶m h¡&  dh nwînm| Ho$ A{^bjUm| na AmYm[aV Wm& 
nameamH$s AÝ¶ H¥${V "H¥${fnamga' {H$gmZmo Ho$ Cn¶moJ Ho$ {bE 
{bIr J¶r h¡&  IoVr Ho$ H$m¶©H$bmnm| H$s ì¶dñWm H$aZo Ho$ {bE 
{H$Vm~ ‘XX H$a gH$Vr h¡&  nameam Ho$ AZwgma CÎma ¶m npíM‘ 
H$s hdm go dfm© hmoVr h¡, Am¡a nyd© ¶m X{jU H$s hdm go dfm© 
Zht hmoVr h¡& 

H$mamobg {bZmBg ({H«$.e. 1707-1778)

{bZmBg EH$ ñdrS>Z O¡d d¡km{ZH$ Wo&  CÝhm|Zo AnZo {H$Vm~ 

H$mamobg {bZmBg

‘| bJ^J 6000 Om{V Ho$ gñ¶m| H$m C„oI {H$¶m h¡ - {gQ>o‘m 
ßbm§Q>ma‘ (Sytema Plantarum) h¡& ñnogrO ßbmÝQ>ma_ 1753 
_| àH$merV {H$`m h¡& CÝhmoZo AÝ` {H$Vm~ {gñQ>o_m Zm±Myao _o JuH$aU 
{dYmZ ~VmEo h¡&  

{bZmBg Zo AnZo dJuH$aU ‘| Xmo amÁ¶m| H$mo gy{MV {H$¶o Wo qH$JS>‘ ßbmQ>o (Kingdom 
Plantae) Am¡a qH$JS>‘ A{Z‘m{b¶m& CÝhmoZo Or{d¶m| H$mo g‘yh ‘| aIZo Ho$ {bE Mma H«$‘m| H$mo 
àñVwV {H$¶m h¡& ha EH$ amÁ¶ ‘| (Class, order, genus and species) AmYw{ZH$ dJuH$aU 
‘| Am¡a Xmo H«$‘m| H$mo OmoS>m J¶m h¡ do h¢ - ’¡$b‘ - ’o${‘br (Family) AV… AmYw{ZH$ dJuH$aU 
{bZo¶g Ho$ dJuH$aU{dYmZ H$m {dñV¥V én h¡&  {bZo¶g Zo Or{d¶m| Ho$ Zm‘H$aU H$aZo Ho$ d¡km{ZH$ 
{dYmZ "{ÛnXr¶ Zm‘H$aU' H$mo àñVwV {H$¶m& AmnHo$ BZ ¶moJXmZm| Ho$ H$maU AmnH$mo "AmYw{ZH$ 
dJuH$aU H$m {nVm‘h' H$hVo h¡& 
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³¶m AmnH$mo ‘mby‘ h¡ ? : H$mamobg {bZmBg hr ‘mZdm| H$mo O¡d dJuH$aU V§Ì ‘| aIZodmbo 
àW‘ nwéf Wo&  CÝhm|Zo ‘mZdm| VWm ~§Xam| H$mo g‘mZ g‘yh "à¡‘oQ>g' (Primates) ‘| aIm&

 amÁ¶
 (Kingdom)
     ↑ 
   ’¡$b_
 (Phylum)
    ↑  
    dJ©
  (Class)
    ↑  
  AmS>©a 
 (Order)
    ↑ 
  ’¡${‘br
 (Family)
     ↑  
  OrZg 
  (Genus)
    ↑ 
  ñnrerg
(Species)

{bZo¶Z loUr ~Õ ê$nmÝVaU

 

dJuH$aU Ho$ gmV ñVa:

dJuH$aU H$m AmYma Om{V h¡&  Xÿgam ñVa OrZg VXZ§Va 
’¡${‘br ‘| AmS>©a, ³bmg, ’¡$b‘ Am¡a qH$JS>‘ h¡&  amÁ¶ 
hr dJuH$aU H$m AË¶wƒ ñVa h¡&  ¶h {bZo¶g H$m loUr~Õ 
énm§V[aV dJuH$aU h¡&

	

 ñ‘aU: àOmVr ³¶m h¡& 

	

{ÛnXr¶ Zm‘H$aU nÕ{V:

 	 Or{d¶m| H$mo Zm‘H$aU H$aZo H$m d¡km{ZH$ {dYmZ {ÛnXr¶ Zm‘H$aU nÕ{V h¡&  gm‘mÝ¶ Zm‘ 
àm¶ Xoe Ho$ EH$ ^mJ go Xÿgao ^mJ ‘| A§Va aIVm h¡ Am¡a EH$ Xoe go Xÿgao Xoe ‘| A§Va {XImVm h¡&  
BgHo$ {dnarV d¡km{ZH$ Zm‘ OJV² ‘| {d{^Þ ^mfm ~mobZodmbo bmoJ Cn¶moJ H$a gH$Vo h¢& `h g§^«_ 
H$mo Xÿa H$aVm h¡&

H$m¶©H$bmn 6.3

{~„r - Bgo H$ÞS>, V{‘b, VobwJw, ‘b¶mb‘ Am¡a {hÝXr ‘| ³¶m H$hm OmVm h¡ ? haoH$ d¡km{ZH$ 
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Zm‘ ‘| Xmo eãX hmoVo h¢&  nhbm eãX OrZg go g§~§{YV h¡ Am¡a Xÿgam Om{V Ho$ Zm‘ go g§~§{YV h¡&  

d¡km{ZH$ Zm‘m| H$mo bo{Q>Z Am¡a J«rH$ ̂ mfm ‘| {bIm OmVm h¡&  ‘wÐU ‘| do h‘oem BQ>m{b³g (Italics) 

‘| hmoVo h¢&  hmWm| go {bIm J¶m h¡ Vmo CÝh| aoIm§{H$V {H$¶m hþAm ahVm h¡&  {nnb Ho$ noS> H$mo {ÛnXr¶ 

Zm‘H$aU nÕ{V ‘| "’¡$H$g [a{b{O¶mogm' h¡& B©¸$g Ho$~„g KmoS>o H$m {ÛnXr¶ Zm‘ h¡&  Zm‘ H$m 

nhbm Aja OrZg, h‘oem Ho${nQ>b (Capital) Aja go àma§^ hmoVm h¡&  Xÿgao H$m (Species) 

Om{V H$m N>moQ>o Aja go àma§^ hmoVm h¡&  d¡km{ZH$ Zm‘ H$s EH$ nr{R>H$m ahVr h¡&  CXmhaU Ho$ {bE 

Am‘ H$m d¡km{ZH$ Zm‘ (Mangifera Indica) - _m§Jr\o$am BpÝS>H$m H$m ‘Vb~ ‘rR>m ’$b h¡&  

BpÝS>H$m H$m ‘Vb~ ̂ maV ‘| CgH$m CX²‘ h¡&  ‘mZd H$m Zm‘ hmo‘mo go{n`Ýg&  hmo‘mo H$m ‘Vb~ ‘mZd 

h¡&  go{n`Ýg H$m ‘Vb~ {ddoH$s (~w{Õ‘mZ)&  Hw$Îmm (Dog) - Ho${Vg ’o${‘{b¶m[ag (Conis 

familiaris) Ho${Zg - H¥§$VH$, ’o${‘{b¶m[ag - AË¶§V n[a{MV&

H$m¶©H$bmn 6.4

BH$mo - ³b~ (Eco-Club) Ho$ Ûmam EH$ H$m¶©H$bmn boH$a AmnH$s embm Ho$ AmdaU ‘| gñ¶ 

Am¡a àm{U¶m| Ho$ ~mao ‘| {df¶ g§J«hU H$s{OE&

gmo{ME: J§Ym E{gZg Om{V go g§~§{YV h¡&  JYm Am¡a KmoS>m XmoZm| EH$ hr OrZg Ho$ h¡&  JYo 

H$m {ÛnXr¶ Zm‘H$aU ³¶m h¡ ?   
(Hw$N> àm{U¶mo Ho$ {OZg VWm OmVr Ho$ Zm‘ g‘mZ hmoVo h¡, CXmhaU H$mo~«m gm±nmo Zm‘, ZmOm, 

ZmOm h¡&) 
Hw$N> CXmhaUmo Ûmam dJuH$aU Ho$ ñVamo H$mo ñnï> én go g‘Po&
H«$‘~Õ ñWmZ:
¶h, {d{^Þ ñVam| go g§~§{YV EH$ Ordr H$m {ddaU h¡& 
‘mZd H$m H«$‘~Õ ñWmZ:

H$m¶©H$bmn 6.5:

XÎm CXmhaU ‘mZd H$mo br{OE&  AmnH$mo ‘mby‘ h¡ {H$ dJuH$aU Ho$ gmV ñVa h¢&  Amn g^r H$mo 
‘mby‘ h¡ {H$ ‘mZd EH$ àm{U h¡&  Bg{bE ‘mZd H$mo àm{U amÁ¶ Ho$ A§VJ©V aIm J¶m h¡&  àm{U¶m| Ho$ 
Hw$N> CXmhaU bo b|&  ‘mZd ‘| n¥ï>a‚my hmoVm h¡&  AV… ‘mZd H$mo ’¡$b‘ H$mS>}Q>m ‘| aIm J¶m h¡& ¶mX 
aho {H$ ha VXZ§Va ñVa, {nN>bo ñVa go g§~§{YV àm{U¶m| H$mo {ZH$mbVm h¡& Bg{bE AJa AmnZo Eogo 
CXmhaU {X¶o h¡ Vmo, g^r ZmZH$mS>}Q>m (AH$mS>}oQ>m) H$mo {ZH$mb Xr{OE&  A~ Ho$db H$eoéH$s Ho$ hr 
CXmhaU Xr{OE&  ‘mZd ³bmg ‘o‘m{b¶m go g§~§{YV h¢ ³¶m|{H$ CZ‘| nmofH$ Ðd Xþ½Y òmd H$s J«§{W¶m± 
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å¶m‘ar J«§{W¶m± hmoVr h¢&  AV… Omo ‘o‘ëg Zht h¢ CZ g~ AÝ¶ H$eoéH$ CXmhaUm| H$mo {ZH$mb Xr{OE&  
Bg àH$ma AmS>©a, ’o${‘br OrZg Am¡a ñnrerg - go AmJo ~{T>E& 

6.1 gm[aUr _mZd H$m H«$‘~Õ dJuH$aU

ñVa ‘mZd A{^bjU 

amÁ¶ 
Kingdom E{Z‘{b¶m 

{^ÞnmofU, emar[aH$ J{V  
 

’¡$bm‘ 
Phylum H$mS>}Q>m

ZmoQ>moH$moS>© 
 

³bmg 
Class ‘o‘m{b¶m

‘o‘ar J«§{W¶m± 

AmS>©a 
Order àmB‘oQ>

grYm ^{J‘m, {ÛZoÌr¶ Ñ{ï>  
 

’o${‘br 
Family hmo{‘{ZS>o

AJ«nmX, níMnmXm| go N>moQ>o  
 

OrZg 
Genus hmo‘mo 

‘mZd - {demb H$nmb h{W¶ma ~ZmZo H$s Hw$ebVm  

ñnrerg 
Species go{n`Ýg

CƒVa {dH${gV ‘mpñVîH$ gmoMZo VWm ~mobZo H$s ¶mo½¶Vm 

Om{ZE:

6.2 Am‘ H$m H«$‘~Õ ñWmZ:

ñVa Am‘

amÁ¶ ßbm§Q>o 

’¡$b‘ å`m¾moo{b`mo\o$Q>

AmS>©a go{nS>oëg 

’o${‘br AZmH$m{S>©¶ogr 

OrZg å¶§{J’o$am 

ñnrerg B§{S>H$m 
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dJuH$aU {dYmZ:

Or{d¶m| H$m dJuH$aU àm¶e… CVZm hr nwamZm h¡&  {OVZr ‘mZd gä¶Vm h¡, AmYw{ZH$ dJuH$aU 
VV²jU Adí¶H$VmAm| H$mo nyam H$aZo Cn¶mo{JVm H$s Ñ{ï> na AmYmarV h¡&  gñ¶m| H$mo ImZo ¶mo½¶ VWm 
A¶mo½¶ Am¡a àm{U¶m| H$mo bm^Xm¶H$ VWm ZwH$gmZXm`H$ Ho$ AmYma na dJuH$aU {H$¶m J¶m h¡&  Z¶o 
emoY àm{U¶mo H$m dJuH$aU H$mo Xmo amÁ¶ (System) go nm±M amÁ¶ {dYmZ Ho$ AmYw{ZH$ nwZamdV©Z 
H$s Amoa ~‹T>m h¡&  ^{dî¶ ‘o amÁ¶mo H$s g§»¶m ~‹T> gH$Vr h¢ ³¶m| {H$ A{YH$m{YH$ emoY Vmo hmo aho h¢&

dJuH$aU H$m àmMrZ {dYmZ:

nwamZr nÕ{V ‘| Or{d¶m| Ho$ ~rM pñWV EH$ ¶m A{YH$ D$nar gVh H$s g‘mZVmAm| VWm A§Vam| Ho$ 
AmYma na Or{d¶m| H$m dJuH$aU {H$¶m J¶m Wm&  CXmhaU Ho$ {bE gñ¶m| H$mo VZo H$s àH¥${V Ho$ AmYma 
na N>moQ>onm¡Yo, Pm{S>¶m± Am¡a d¥j én ‘| g‘y{hV {H$¶m J¶m&  àm{U¶m| H$mo CZHo$ Amdmg Ho$ AmYma na 
Obr¶ àmUr&  ñWbr¶àmUr Am¡a dm¶wdr¶ àmUr Ho$ én ‘| g‘y{hV {H$¶m J¶m&  Bg àH$ma Ho$ dJuH$aU 
go g§~§Y Z ahZodmbo Or{d¶m| H$mo EH$ g‘yh ‘| gpå‘{bV aIm&  EH$ CXmhaU Ûmam h‘ ñnï> g‘P|&  
ñWbr¶ àm{U¶m| ‘| H|$MwE±&  ~mY VWm AÝ¶ àmUr Wo&  AZoH$ A§Vam| Ho$ g{hV H|$MwAm, ~mK go ar‹T> 
hÈ>r a{hV A§Va ^r aIVm h¡&  ³¶m Eogo AÝ¶ CXmhaUm| H$mo Amn gmoM gH$Vo h¢ ?

dJuH$aU H$m àmH¥${VH$ {dYmZ 

nameam Am¡a Am[añQ>mQ>b go àñVwV dJuH$aU nÕ{V Ho$db D$nar A{^bjUm| Ho$ AmYma na Wm&  
gyú‘Xeu Ho$ A{dîH$ma Zo Or{d¶m| Ho$ ~rM pñWV AË¶§V N>moQ>r g‘mZVmAm| d {df‘VmAm| H$mo g‘PZo 
‘| ghm¶H$ hþB©&  Bggo H«$‘~Õ Am¡a d¡km{ZH$ dJuH$aU H$aZo VWm AmYw{ZH$ dJuH$aU H$s àJ{V H$aZo 
H$m gXdH$me àmá hþB©&  AmYw{ZH$ dJuH$aU Vmo dJuH$aU H$m àmH¥${VH$ {dYmZ ^r H$hm OmVm h¡&  
AmYw{ZH$ dJuH$aU ‘| Hw$N>  JwU ^r h¢&  dh g§~§{YV Or{d¶m| H$mo EH$ g‘yh ‘| gpå‘{bV H$aVm h¡ 
Am¡a OrdZ à{H«$¶mE± Am¡a àOZZ [aVr g§~§Ym| H$mo {XImVm h¡& 

Xmo amÁ` dJuH$aU : AmYw{ZH$ {dYmZ ‘| EH$ àmMrZV‘ àH$ma H$m dJuH$aU, Xmo amÁ¶ dJuH$aU 
H$m h¡, Omo 1758 ‘| H$mamobg {bZo¶g go àñVwV {H$¶m Wm&  dh 100 gmbm| VH$ ahm&  {bZmBg Zo 
Or{d¶m| H$mo Xmo amÁ¶m| ‘| dJuH¥$V {H$¶o Wo&  do h¢ - ßb§mQ>o amÁ¶ Am¡a A{Z‘m{b¶m amÁ¶&  CgZo g^r 
gñ¶m| H$mo ßbm§Q>o amÁ¶ ‘| VWm àm{U¶m| H$mo Am{Z‘m{b¶m&  amÁ` _| gmpå_ {bV {H$`m Wm& Or{d¶m| ‘| 
{d{dYVmE± - O¡go {XIZo bJo {bZo¶g Ho$ dJuH$aU H$mo nwZamdV©Z H$aZm h¡& 

Bgo OmZ {b{OE: {bZo¶g Zo Hw$Hw$a_wÎmo H$mo ßbm§Q>o amÁ¶ ‘| gpå‘{bV {H$` Wm&  AÝ¶ gñ¶m| H$s Vah 
Hw$Hw$a_wÎmo Amhma V¡¶ma Zht H$aVo&  
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H$m¶©H$bmn 6.6

AmH¥${V 6.1 H$m AdbmoH$Z H$s{OE

gñ¶ VWm àm{U gÑe ¶yp½bZm Ho$ ^mJm| H$s gyMr ~ZmBE&  ³¶m Amn ¶wp½bZm H$mo gñ¶ amÁ¶ ‘| aIVo 
h¢ ¶m àm{U OJV ‘| aIVo h¢ ?  MMm© H$s{OE&

Three kingdom classification 

	 1674 ‘| brdZhmH²$ Zo Am{X‘ Or{d¶m| H$mo EH$ gyú‘Xeu go 
AdbmoH$Z {H$¶m& V~ VH$ CZH$m ApñVËd ‘mby‘ hr Zht Wm&  Eogo 
Or{d¶m| H$mo ghr ñWmZ XoZo Ho$ {bE AaZñQ> hoHo$b Zo B© 1866 ‘| EH$ 
Vrgao amÁ¶ (àmo{Q>ñQ>m) H$mo gy{MV {H$¶m Am¡a g^r Am{X‘ gyú‘ Or{d¶m| 
H$mo O¡go Am{XOrdr (Protozoa), OrdmUw e¡dmb Am¡a H$dH$m| H$mo 
CZ‘| gpå‘{bV {H$¶m&

               
AmH¥${V 6.2 nmam‘r{e¶‘                               AmH¥${V 6.3 Hw$Hw$a‘yÎmm
     (Protozoa)                                       (Fungus)

Mma amÁ¶ dJuH$aU:
{Z{X©ï> én go gyú‘Xeu H$s àJVr VWm Bbo³Q´>mZ gyú‘Xeu Zo H$mo{eH$m ¶wº$ Or{d¶m| ‘| EH$ {ZpíMV 

Ho$ÝÐH$ a{hV hmo (Prokaryotes) - àmoHo$[a¶moQ²>g Am¡a H$mo{eH$m ¶wº$ Or{d¶m|&  {OZ‘| EH$ {ZpíMV 

Ho$ÝÐH$ hmo ¶yHo$[a¶moQ²>g ‘| CZHo$ ~rM pñWV EH$ ‘w»¶ ‘hËd H$mo ~Vm¶m&

AmH¥${V 6.1 ¶yp½bZm

H$em{^H$m

Am°Iq~Xÿ

³bmoamoßbñQ>
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àmoHo$[a¶moQ²>g H$mo gpå‘{bV H$amZo Ho$ {bE H$monb¢S> Zo ‘moZram Zm‘H$ Am¡a EH$ amÁ` H$mo OmoS>m Am¡a 

Mma amÁ¶ dJuH$aU H$mo B©. 1966 ‘| gy{MV {H$¶m&  CgZo OrdmUw VWm EH$ A{YH$V‘ e¡dmb {Ogo 

Zrb hao e¡dmb H$hm OmVm h,¡ Cgo Bg amÁ¶ ‘| gpå‘{bV {H$¶m&  ³¶m|{H$ XmoZm| àmoHo$[a¶mo{Q>H$ H$mo{eH$m 

àH$ma Ho$ h¢&  H$monb¢S> go àñVwV {H$¶o J¶o Mma amÁ¶-_moZram, àmo{Q>ñQ>m, ßbm§Q>o Am¡a Am{Z‘m{b¶m h¢& 

 
   AmH¥${V 6.4 OrdmUw                  AmH¥${V 6.5 ZmñQ>mH$ (blue green alga)

nm§M amÁ¶ dJuH$aU: 
	 gñ¶ AnZo Amhma H$mo V¡¶ma H$aVo h¢&  bo{H$Z BgHo$ {déÕ H$dH$ Amhma V¡¶ma Zht H$aVo&  Bg 

àH$ma am~Q>© {dQ>Q²>mH$a go H$dH$ VWm AÝ¶ gñ¶m| H$m AÝVa nhMmZm&  CgZo Am¡a EH$ "‘¡H$moQ>m' Zm‘H$ 

amÁ¶ Omo B. 1969 ‘| g¥{ï> H$s Am¡a H$dH$ H$mo CgHo$ AÝXa aIm&  dJuH$aU H$m ¶h {dYmZ A~ 

{dñV¥V én go A§JrH¥$V {H$¶m J¶m h¡&  am~Q>© {dQ>Q²>mH$a go àñVwV {H$¶o J¶o amÁ¶ ‘moZram, àmo{Q>ñQ>m, 

ßbm§Q>o Am{Z‘m{b¶m Am¡a ‘¡H$moQ>m h¢&

H«$_~ÜXdJuH$aU : $

H°$amobg {bZmBg = 1758 - gñ` VWm àm{U`m| H$m dJuH$aU (Xmo amÁ`)

BZ¡ñQ> h°mHo$b = 1866 - àmo{Q>ñQ>m H$m gpå_{bV{H$`m (VrZ amÁ`)

H$monb¢S> = 1966 - _moZoam amÁ` H$mo gpå_{bV {H$`m h¡ (Mma amÁ`)

am~Q>©{dÅ>H$ma  = 1969 - _m¡H$moQ>m amÁ` H$mo gpå_{bV {H$`m h¡ (nmM amÁ`)

H$mb© dyO²  = 1977 - _moZoam  amÁ` H$mo {d^m{OV {H$`m A{M©, ~°pŠQ>[a`m VWm ̀ yH°$[a`moQ²>g (nma amÁ`)

nm±M amÁ¶ dJuH$aU H$s àJ{V H$mo Adí¶H$Vm H$mo h‘Zo g‘Pm h¡? ³¶m h‘Zo g^r Or{d¶m| H$mo 

àJ{V H$s dJuH$aU ‘| bo {b¶m h¡?  ³¶m BZ‘| H$sgr ^r amÁ¶ ‘o gpå‘{bV Z {H$¶m J¶m H$moB© g‘yh 
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h¡?  hm±, h¢ {dÅ>mH$a Ho$ nmM amÁ¶mo Ho$ dJuH$aU {dfmUw VWm {bMoZ H$mo Zhr {XIm¶m h¡&  Amn Cƒ 

H$jmAm| ‘| CZH$m AÜ¶¶Z H$a|Jo&

gñ`

_¡H$moQ>m

àm{U

àmo{Q>ñQ>m

_moZoam

AmH¥${V 6.6 Or{d¶m| H$m nm±M amÁ¶ dJuH$aU

Bgo  Om{ZE …
{dfmUw ‘| H$mo{eH$s¶ g§aMZm Zht ahVr h¡ Am¡a Bgr{bE BZH$mo Ordr Zht ‘mZm J¶m h¡& CZ_| 
AZw§derH$ nXmW© RNA A`dm DNA hmoVm h¡&

{damBS> (Viroids) : ¶h {dfmUw go gwú‘ hmoVo h¡&  BZ‘o àmoQ>rZ a{hV H$dM ahVm h¡& Iwbr RNA hmoVm h¡  

{bMoZ (Lichens) : ¶h e¡dmb VWm H$dH$ Ho$ CËnmXH$ go g§~{YV h¡ do EH$Xþgaogo bm^Xm¶H$ 

hmoVo h¡&

Amn{gIMwHo$ h¡ 
· gOrdm| Ho$ dJuH$aU H$s Amdí¶H$Vm& 
· H«$‘~Õ dJuH$aU àñVwV H$aZo ‘| d¡km{ZH$m| Ho$ à¶ËZ& 
· dJuH$aU H$m AmYma O¡d{dH$mg& 
· gOrdmo Ho$ ~rM H$s O¡d d¡{dÜ¶VmE| VWm Or{d¶m| ‘| ‘yb^yV g‘mZVmE|&
· Or{d¶mo H$s AmH¥${V¶m± IrMZo H$s Hw$ebVm& O¡go OrdmUw, ẁp½bZm, n¡am_o{e`_
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Aä¶mg

I. {ZåZmoº$ ha EH$ AnyU© H$WZ / àíZ Ho$ {bE Mma {dH$ën {X¶o J¶o h¢&  ghr CÎma Mw{ZE…

1.	 EH$b H$mo{eH$m àmoHo$[a¶mo{Q>H$ Or{d¶m| H$m amÁ¶ h¡& 

  	 A. ‘¡H$moQ>m  	 Am. ‘moZam 	 B. ßbm§Q>r 	 B©.àmo{Q>ñQ>m

2.	 Or{d¶m| Ho$ dJuH$aU Ho$ AmYma BH$mB©, BZ‘| go H$m¡Zgr h¡& 

  	 A. \o${‘br 	 Am. ñnrerg	 B. OrZg  	 B©. amÁ¶ 

3.	 {ZåZmoH$m| ‘o A{YH$V‘ Am{X‘ Ordr h¡& 

 	 A. ‘moZra‘²g	 Am. àmo{Q>ñQ²>m	 B. H$dH$ 	 B©. e¡dmb 

4.	 AmYw{ZH$ dJuH$aU Ho$ AZwgma ìhob ‘N>br Ho$ gmW {ZåZmoº$mo ‘| {H$go gpå‘{bV H$aZm h¡&

 		  A. emH©$ 	 Am. S>mpë’$Z	 B. gm±n 	 B©. H$Nw>Am

II. ¶mo½¶ eãXm| go Imbr OJh ^[a¶o& 

1.	 àmoQ>moOwAm H$mo .............. amÁ¶ Ho$ A§VJ©V aIm J¶m h¢& 

2.	 H$eoéH$ X§S> àm{U¶m| H$mo .............. H$hVo h¢& 

3.	 A{YH$V‘ Ordr Amhma Ho$ {bE àË¶j ¶m namoj én go .............. na {Z^©a  ahVo h¡& 

4.	 Or{d¶m| H$m g‘yh Omo AnZo g‘yh Ho$ Or{d¶m| H$mo CËnÞ H$aVo h¢ do 	. . . . . . . . . . . . . 

H$hbmVo h¢& 

III. A nQ²>Q>r go ~ nQ²>Q>r OmoS>H$a {b{IE…$

	  	 A		  ~

1.	 ’o${‘{b¶m[ag 		  A. ³bmg				     

2.	 àmB‘oQ>		  Am. OrZg 

3.	 AZmH$m{S>©¶ogr 		  B. ñnr{eg 

4.	 å`m½Zmo{b`mo\¡$Q>m 		  B©. AmS>©a 

				    C. ’o${‘br 

				    D$. ’¡$b‘

				     	   F$. amÁ¶ 
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IV.  {ZåZm|º$m| Ho$ CÎma {b{IE… 
1.	 ¶yHo$[aMmoQ²>g Ho$ AÝXa àm{U¶m| H$mo ³¶m| gpå‘{bV {H$¶m J¶m h¡ ?
2.	 ~hþH$mo{eH$, Am{X‘ {^Þ nanmofr ¶wHo$[a¶moQ²>g Or{d¶m| H$mo H$m¡Z go amÁ¶ ‘| Amn gpå‘{bV 

H$aVo h¢ ?
3.	 Am[añQ>mQ>b Ho$ dJuH$aU ‘| ‘N>br Am¡a ìhob ‘N>br XmoZm| EH$ g‘yh ‘o gpå‘{bV h¢&  ¶o 

H¡$go g§~§Yr Zht h¡ ?
4.	 nmofU g§~§Yr gñ¶ VWm àm{U¶m| Ho$ ~rM H$m¡Z gm A§Va h¡?
5.	 {ZåZmoº$ Or{d¶m| H$mo CZHo$ H«$‘e… amÁ¶m| ‘| a{IE… {haZ, nmam‘r{e¶‘, Hw$Hw$a‘Îmm& 
6.	 ~«oS>’w§$bXr Ho$ g‘yh H$mo ‘¡H$moQ>m Ho$ A§VJ©V ³¶m| aIm J¶m h¢ ?
7.	 {ÛnXr¶ Zm‘H$aU nÕ{V Ho$ {gÕm§V {ddaU Xr{OE ?
8.	 {ZåZmoº$m| ‘o àmoHo$[a¶mo{Q>H$ H$mo{eH$m A h¡ ¶m B h¡ ? ³¶m| ?

        A					     B

V.  H$m¶©H$bmnm| H$s gbmh… 
H$m¶©H$bmn… (1)
(1) H$jm H$mo A, B, C, O¡go VrZ g‘yhm| {d^m{OV H$s{OE haoH$ g‘yh n[a{MV (OmZ nhMmZ 

Ho$) Or{d¶m| Ho$ nm±M d¡km{ZH$ Zm‘m| H$m g§J«h H$aZm Mm{hE&  A g‘yh àmo{Q>ñQ²>g H$m, B 
g‘yh  ßbmQ>o amÁ¶ H$m Am¡a C g‘yh Am{Z‘m{b¶m amÁ¶ H$m& 

H$m¶©H$bmn … (2) 
AnZo Mmam| Amoa Ho$ {d{^Þ àm{U¶m| H$m AdbmoH$Z H$aHo$ CZH$s gyMr ~ZmBE CZH$mo H$eoéH$s 

Am¡a AH$eoé{H$¶m| ‘| dJuH$aU H$s{OE& 
H$m¶©H$bmn… (3) 
~§Xa b§Jya Ed§ ‘mZd BZH$mo EH$hr AmS>©a Ho$ A§VJ©V aIm J¶m h¡&  ‘mZd VWm AÝ¶ àmoB©‘oQ²>g 

‘| nm¶o OmZodmbr g‘mZVmAmo Ho$ ~mao ‘o OmZH$mar g§J«{hV H$s{OE ? 
    
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AÜ`m` 7

gyú‘mUw OJV²
THE WORLD OF MICROBES

gyú‘mUw H$m AmH$ma

àmoQ>PwAm

OrdmUw

H$dH$

e¡dmb

{dfmUw 

gyú‘mUw OJV

à{VO¡dH$ gyú‘mUw go amoJ

{Q>Ho$ àH$ma

bwB©nmíMa H$m ñdmZ 
ZoH$ âbmñH©$ à¶moJ

Amn AnZo Mmam| Amoa AZoH$ dñVwAm| H$mo XoIVo h¢&  CZ‘| H$B© gOrd Am¡a AÝ¶ {ZOud dñVwE± 

h¢&  gOrdm| ‘| Amn {d{dY àH$ma Ho$ gñ¶ Am¡a àm{U¶m| H$mo XoIVo h¢&  {’$a ^r Eogo Ordr h¢ {OZH$mo 

h‘ AnZo Z¾ Am±Im| go Zhr XoI gH$Vo&  BZ Or{d¶m| H$mo gyú‘Ordr H$hVo h¢&  {nN>bo AÜ¶m¶ ‘| 

AnZo OrdmUw àmoQ>moµOmodm, H$dH$ (’$’y±$Xr) e¡dmb Am¡a {dfmUw Ho$ dJuH$aU Ho$ ~mao ‘| n‹T>m h¡&  ¶o 

g^r à‘wI én go gyú‘Ordr h¢& 

H$m¶©H$bmn… 7.1

Vmbm~r Ob H$m WmoS>m Z‘yZm H$m§M Ho$ gm\$ ~moVb ‘| br{OE& Ob Ho$ EH$ ~y§X H$mo gm’$ íbmBS>na 

S>m{bE&  àmoQ>moOwAm H$s J{V H$mo Yr‘r H$aZo Cg‘o ‘rW¡b goë¶ybmoO {‘bmBE&  Bg {Zbå~Z na H$da 

pñbn a{IE&  Bgo gyú‘Xeu Ho$ (10 �) H$‘ em{º$ VWm (40 �)Cƒ em{º$ go Xo{IE&  ³¶m Amn
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nVbo OrdrH$mo XoIgH$Vo h¡&  ¶h gyú‘Ordr h¡& 

Cnamoº$ H$m¶© H$bmn go ¶h ñnï> h¡ {H$ H$odb EH$ g~b gyú‘Xeu Ûmam hr gyú‘ Or{d¶mo H$mo 

XoI gH$Vo h¡& 

Bgo Om{ZE… gyú‘Or{d {dkmZ H$m gwdU©¶wJ, ’«$mÝg Ho$ d¡km{ZH$ bwBnmíMa VWm O‘©Zr Ho$ d¡km{ZH$ 

am~Q>© H$moM CZHo$ H$m¶© go àma§^ hþAm&  CÝhmoZo AZoH$ gm§H«$m{‘H$ amoJ \¡$bmZodmbo KQ>H$mo H$m emoY 

{H$¶m&  VWm Bg amoJ Ho$ àgma Ho$ amoH$Wm_ Ho$ Cnm¶ ~Vm`| h¡&  

bwB©nmíMa (Louis Pasteur) 1822-1895

’«$mÝg Ho$ d¡km{ZH$ bwB© nmíMa H$m ¶moJXmZ gyú‘Ord {dkmZ ‘| h¡&  ¶h ‘mZdr {dH$ma VWm 

àm{U¶mo Ho$ amoJ H$mo g‘PmVm h¡&  Ðdg§dY©Z ‘| gyú‘mUw H$s d¥{Õ VWm B©ñQ> H$s d¥{Õ BZ‘o A{YH$ 

H$m¶© ahm h¡&  nmíMarH$aU H$m {dg§H«$m‘U H$maU O¡go {dYmZmo H$m CÝhm|Zo {dH$mg {H$¶m h¡&  nmíMaZo 

(1857) ‘| {d{dY àH$ma Ho$ {H$ÊdZ {H«$¶m ‘| {d{dY àH$ma gyú‘mUw H$m {ZarjU {H$¶m h¡&  CXmhaU 

B©ñQ> H$mo{eH$m, AëH$mohmob {H$ÊdZ {H«$¶m ‘| AZoH$ g{n©bmH$ma Ho$ hmoVo h¡&  VWm b¡³Q>rH$Amåb Ho$ 

{H$Êd {H«$¶m ‘| b¡³Q>mo~¡{g„r OrdmUw XÊS>mH$ma hmoVo h¡&  Bggo nmíMa H$mo nVm bJ J`m H$s H$hZo ‘| 

{Z{X©ï> gyú‘mUw go ‘mZd ‘| {Z{X©ï> amoJ hmoVo h¡& 

CZH$s gdm}ƒ (‘wHw$Q>) CnbpãY XÿY H$m nmíMarH$aU h¡&  Omo gyú‘mUw go hmoZodmbo g§gJ©OÝ¶ 

Oharbo JwUmo H$mo H$‘ H$aZo Ho$ V§Ì H$m {dH$mg h¡&  CZH$s à{Vajm Ho$ gm‘Ï¶© H$mo {ZH$mbo {~Zm Cgr 

nW na ‘mZd H$mo hmoZodmbo H$m°bam VWm a¡{~O H$m {Z¶§ÌU H$aZo Ho$ {b¶o {Q>H$m ~Zdm¶r&

 Bgo OmZ br{OE… àH$mer¶gyú‘Xeu ‘| Vob Sw>~md EH$ Eogm V§Ì h¡ {Oggo EH$ gyú‘Xeu H$m {d^oXZ 

~T>m gH$Vo h¢&  AmoãOop³Q>d boÝg Am¡a Z‘yZm-XmoZm| H$mo EH$ nmaXeu Vob ‘| {OgH$m Cƒ AndV©Zm§H$ 

h¡ Sw>~moZo go hmo gH$Vm h¡&  
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AmH¥${V 7.1 Vmbm~ Ho$ gyú_Ordr

AmH¥${V 7.2 ñdmZ ZoH$ âbmñH$ à`moJ

ñdmZ ZoH$ âbmñH$ à¶moJ  
nmíMa ñd¶§ CËnÎmr {gÕm§V H$mo JbV gm{~V {H$¶m&  Bgo AmYma ~ZmZo {ZåZloUr ñdmZ ZoH$ 

âbmñH$ à¶moJ H$s aMZm H$s, CÝhmoZo âbmñH$ ‘| WmoS>m (broth) {b¶m VWm Cgo C~mbm&  ~mX ‘| Cg 
âbmñH$ H$mo Iwbr hdm ‘| N>moS> {X¶m Ho$db dm¶y hr Cg âbmñH$ ‘| àdoe H$a nm¶| ~mH$s H$U VWm 
gyú‘mUw Cg Z{bH$m Ho$ ‘moS> ZoH$ na hr AQ>H$ J¶o&  EH$ gmb ~mX Cg ‘moS> ZoH$ H$mo CÝhmoZo VmoS>m 
VWm (broth) Ho$ Z‘yZo H$mo boH$a gyú‘Xeu na narjU {H$¶m CÝhmoZo XoIm H$s H$moB© gwú‘mUw H$s 
CnpñWVr Zhr h¡&  Cgo AmYma ‘mZH$a CÝhmoZo ¶h {ZîH$f© {ZH$mbm H$s gyú‘Ordr H$s CËnÞ {ZOud 
dñVw go Zhr hmoVr& Eogo bwB© nmíMa Zo ñd¶§ CËnÎmr {gÕm§V H$mo AñdrH¥$V {H$¶m h¡& 
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nmíMa Ho$ Bg {dídmg H$mo àoaUm {‘bVr h¡ H$s gyú‘mUw dm¶y ‘o ahH$a amoJ ’¡$bmVo h¡&  nmíMa H$s 
A{^YmaUmEo h¡&  VWm amoJ O‘©{gÕm§V ~Vm¶m h¡ H$s gyú‘mUw g§H«$m{‘H$ amoJmo H$mo ’¡$bmVo h¡&  Bg{b¶o 

¶h gyú‘Or{d {dkmZ Ho$ {nVm‘h H$hbmVo h¡& 

Bgo Om{ZE… ñd¶§ CËn{Îm (OrdZ OrdmoËn{Îm) {gÕm§V H$m AW© ¶h h¡ H$s àW‘Ordr H$s CËnÎmr 

{ZOud dñVwAmo go àd{Y©V hþB© h¡&  byB© nmíMa Zo AnZo ~¶moOrÝg {gÕm§V Ûmam Bgo AñdrH¥$V {H$¶m&  

nmíMa Ho$ AZwgma OrdZ ¶h nyd© ApñVËd ‘| ahZodmbo OrdZ go CËnÞ hþAm h¡& 

               

      
bwB©nmíMa           am~Q>© H$moM

AmH¥$Vr.7.3

am~Q>© H$moM (Robert Koch) 1843-1910

am~Q>© H$moM ¶h nmíMa Ho$ g‘H$mb d¡km{ZH$ Wo&  g§H$ënZm ñQ>oqZJ VWm OrdmUw H$s d¥Õr BZ 
joÌ ‘| CÝhmoZo Z¶o {dYmZ ~VmZm hr CZHo$ ¶moJXmZ h¡&  BÝhmoZo Ðd g§dY©Z ‘mÜ¶‘ H$mo AJa (Agar) 
Ho$ gmW KZrH¥$V {H$¶m&  CÝhmoZo AÝW«mH$g Ho$ ~o{g„r VWm Q>çy~a³¶wbm°grg Ho$ A{XbjUmo H$mo AbJ 
{H$¶m Am¡a {Za§Va à¶moJ Ûmam CZ H$m¶m} ‘| H$m àmá {gÕ {H$¶m&  AÝW«oŠg ~o{g„r H$mo nhMmZZo Ho$ 
~mX H$moM AnZr A{^YmaUmE| àñVwV H$s h¡&  do, h¡&

A{^YmaUmEo…

1.	amoJH$maH$ H$s CnpñWVr ha EH$ à^m{dV KQ>Zm ‘| hmoVr h¡& Am¡a ñdmñÏ¶ ì¶{º$ ‘| AZwnmpñWV 
hmoVr h¡& 

2.	¶h amoJH$maH$ AbJ VWm {dQ´>mo ‘| g§d{Y©V hmoVo h¡& 

3.	ewÕ g§d{Y©V nmWmoOrZ H$mo g§doXZerb A{VWo¶ ‘| Q>rHo$ gyMr^oX H$aZo go amoJmoo H$mo 
		  CËnÞ  {H$¶m Om gH$Vm h¡& 
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4.	gyMr^oXrV A{VWo¶ go amoJH$maH$mo H$mo àmá {H$¶m Om gH$Vm h¡& 

	 j¶ amoJmo na {H$¶o J¶o H$m¶m} Ho$ {bE CZH$mo 1905 ‘| Zmo~b nwañH$ma go gå‘m{ZV {H$¶m J¶m 
h¡& gyú‘Ord H$hm± Or{dV ah nmVo h¡ ?

gyú‘Ordr àH¥$Vr ‘| {dnwb ‘mÌm ‘o ’¡$bo hþE h¡&  

do ApñVËd ‘| - EH$ H$mo{e¶, ~hþH$mo{e¶ VWm H$mo{eH$m g‘wh ‘o hmoVo h¡&  Hw$b {‘bmH$a 
gyú‘mUw Cn¶moJr VWm hmZrH$maH$ hmoVo h¡&  BZ‘| à‘wI gyú‘Ord h¡&  OrdmUw, H$dH$, Am{X‘Ordr 
Ed‘² {dfmUw h¡& 

OrdmUw (Bacteria)
OrdmUw EH$ H$mo{e¶ hmoVo h¡&  Bg H$mo{eH$m H$mo àmoH$m°[a¶moQ²>g H$hm OmVm h¡&  H$maU BZ‘| {ZpíMV 

H|$ÐH$ Zhr hmoVm h¡&  

H$m¶©H$bmn 7.2

WmoS> gm Xhr br{OE, EH$ ~w§X Xhr gm’$ gyú‘Xeu ñbmBS> na S>m{bE&  Xhr Ho$ ~y§X H$mo g‘ê$ngo 
’¡$bmBE&  Bgo gwImBE&  pñn[aQ> b¢n na Ja‘ (5.6) ~ma H$aHo$ Bgo pñWa H$s{OE&  Cg na {‘{WbrO 
Zrbm a§J S>m{bE&  VWm Bgo EH$ {‘ZQ> EH$ pñWa a{IE&  A{V[aº$ a§J H$mo ñbmBS> H$mo nmZr go 
YmoH$a {ZH$mb Xr{OE&  A~ g§¶wº$ gyú‘Xaer ‘o ñbmBS> go Xo{IE&  Cgo H$‘e{º$ (10�) Cƒe{º$ 
(40�) Am¡a Vob ‘o Sw>~md gyú‘Xeu AmãOo³Q>rd go Xo{IE&  nVbr gyú‘ dñVy hr gyú‘mUw h¡&  Omo 
XþY go Xhr ~ZmVo h¡&  do H¡$go {XIVo h¡&  AmH¥$Vr 7.5 ‘o Xo{IE&  do XÊS>mH$ma Ho$ h¡&  XÊS>mH$ma Ho$ 

OrdmUw H$mo ~¡{g„g H$hVo h¡&  Amn Xhr ‘| Omo OrdmUw H$m {ZarjU H$a ah| h¡&  do h¡ ë¶³Q>mo ~¡{g{„&  

    

    AmH¥${V 7.4 gyú_Ordr {dkmZr              AmH¥${V 7.5 b¡ŠQ>mo~°{g„r 

		  b°ŠQ>mo~°gr„r H$m {ZarjU H$aVo hþE                                                                             

³¶m OrdmUw {d{^Þ AmH$ma ‘| nm¶oOmVo h¡&  hm± do AZoH$ AmH$ma ‘| hmoVo h¡&  ~o{g„g (XÊS>mH$ma) 
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H$moH$g (JmobmH$ma) pñnar„m (g{n©bmH$ma) {d{H«$¶mo (dH«$mH$ma)

1. H$moH$s

3. dH«$mH$ma

2. XÊS>mH$ma

AmH¥${V 7.6 {d{dY àH$ma Ho$ OrdmUy 

 

DNA

H$mo{eH$m {_Vr 
goQ>moßbmÁ_

{_gmogmo_

{n„r

H$mo{ebm{P„r
[a~moOmo_ 

âbmOob_

AmH¥$Vr. 7.7 EH$ àmê${nH$ OrdmUw H$mo g§aMZm

Bgo OmZ {bOrE … noßQ>rS>mo½bH$Z² H$mo ‘yarZ (Murein) ^r H$hVo h¡& ¶h ~hþbH$ e¸$a VWm 
A‘rZmoAmåb go ~Zo hmoVo h¡& ¶h OmbmH¥$Vr naV H$mo{eH$m {P„r Ho$ Cnar ^mJ ‘| hmoH$a A{YH$Va  
OrdmUw ‘| ¶h H$mo{eH$m {^Vr Ho$ ê$n ‘| hmoVr h¡&  Omo OrdmUw H$mo AmH$ma VWm g§ajU XoVr h¡&

 {dfmUw (Viruses)
{dfmUw ¶h AH$mo{eH$s¶ hmoH$a CZH$m H|$Ð Ý¶y„rH$ Amåb (RNA or DNA) H$m hmoVm h¡&  H|$Ð 

Ho$ Mmamo Amoa àmoQ>rZ H$m AmdaU hmoVm h¡& {Ogo h‘ H¡$ngrS> H$hVo h¡&  Ý¶y³brH$ Amåb VWm H¡$ngrS> 
{‘bH$a Ý¶yp³b¶mo H¡$ngrO ~ZVm h¡&  `h Ý¶yp³b¶mo H¡$ngrS> Iwbm AWdm {T>bo {P„r go Amd¥V ahVm 
h¡&  CÝho BZdmobmon H$hVo h¡& 

{dfmUw EH$ hr àH$ma Ho$ Ý¶y³brH$ Amåb go ~Zo hmo A Vo h¡ d¡ h¡ (DNA or RNA) dfmUw 
g§H«$‘UVm Ho$ dmhH$ hmoVo h¡& ¶h OrdmUw go ~hþV N>moQ>o hmoVo h¡&  BZH$m AmH$ma AÝXmOZ 20nm go 
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300nm hmoVm h¡ & `h Ho$db  ‘m¶H«$moñH$mon go hr {XIVo h¡& 
CXm… EM.Am¶.dr. H$s Q>`mo~±H$mo ‘mogmB©H$ {dfmUw (Tmv) nmo³g {dfmUw (10-9_rQ>a = 1 

ZmZmo_rQ>a)

				    [ 10-9 of a metre = 1nano metre]

HIV
TMV Pox Viruse

Fig. 7.8 {dfmUw Ho$ CXmhaU

· {dfmUw H¥${Ì‘ ‘mÜ¶‘ ‘| ñdV§Ì d¥{Õ nmZo ‘| Ag‘W© hmoVo h¡& 

· {dfmUw Ho$db àmUr VWm gñ¶ H$mo{eH$m ‘| AWdm gyú‘mUw ‘o hr d¥{Õ nmVo h¡&  Bg{b¶o CÝho 

à{V~Õ Am§Va H$mo{e` naOrdr H$hm OmVm h¡& 

CZH$m CnmnMZ ¶§Ì Zhr hmoZo go do D$Om© H$m CËnÞ Zhr H$aVo AWdm àmoQ>rZ H$m g§íbofU Zhr 

H$aVo do AnZr ‘hËd nwU© {H«$¶mAmo Ho$ {b¶o A{VWo` Amhma na {Z^©a hmoVo h¡& 

{dfmUw H$m EH$ g‘wh h¡, Omo OrdmUw ^moOr hmoVm h¡&  Eogo {dfmUw H$mo ~m°³Q>ramoAmonog H$hVo h¡&  

do OrdmUw Ho$ eara ‘o OmH$a AnZr g§»¶m H$m Jw{UV H$aVo h¡&  Am¡a ~m°³Q>o[a¶m Ho$ {bE ~ZmVo h¡&

Bgo OmZ {b{OE… DNA {dfmUw … h¡noQ>¡Q>g B, nmoH$g {dfmUw, h{n©g {gåbo³g {dfmUw, dargo„m 

OmoñQ>a {dfmUw Am{X  RNA {dfmUw… EM.Am¶.dr. BÝ’$byOm {dfmUw, nmo{bAmo {dfmUw ‘å‘g² {dfmUw& 

³¶m ¶h nVm h¡ … {dfmUw à{V O¡{dH$ Ho$ à{V à{V{H«$¶m Zhr {XIbmVo& 
    · {dfmUw A{VWo¶ H$mo{eH$m ‘| ahVo h¡; VWm AnZr à{VH¥$Vr ~ZmVo h¡& 
     · {dfmUw AnZm AZwd§er¶ nXmW© A{VWo¶ H$mo{eH$m ‘| N>moS>Vm h¡, DNA AZwH«$‘ go CËnmXZ 

  H$aVm h¡& 
· ¶Ú{n à{V {dfmUw Xdm`o VWm {Q>Ho$ {dfmUw Ho$ {bE {deof ~Zm¶ h¡ &
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 A~ h‘ OrdmUw ^moOr (~m°³Q>rar¶monog) {dfmUw Ho$ g§aMZm H$mo AÜ¶¶Z H$a| 

{ga

JX©Z

H$m°ba

AmdaU

nyN>aoeo
~og ßboQ>m

S>r.EZ.E

AmH¥$Vr 7.9 OmrdmUw^moOr {dfmUw

AmH¥$Vr 7.9 H$s Amoa Xo{IE&

OrdmUw ̂ moOr H$mo EH$ erf© ({ga) ̂ mJ ahVm h¡&  {Og‘| OrZr¶ Ðì¶ DNA ahVm h¡& H$m±ba àXoe 
‘| àmoQ>rZ H$m AmÀN>mX hmoVm h¡&  BÝho EH$ ny§N> hmoVr h¡&  ¶h ImoH$br Zbr h¡&  {OgHo$ Ûmam Ý¶yp³bH$ 
Amåb g§H«$‘U Ho$ g‘¶ nm[aV hmoVm h¡&  ny§N> A§Ë¶ ‘| AmYma ßboQ> hmoVm h¡&  Bgo EH$ AWdm AZoH$ 
YmJo {MnHo$ hmoVo h¡&  AmYma ßboQ> VWm ny§N> Ho$ YmJo OrdmUw H$mo{eH$m go ~§YVo g‘¶ ghm¶H$ hmoVo h¡&

gmo{ME… ³¶m OrdmUw H$mo ‘maZo OrdmUw ^moOr H$m Cn¶moJ {H$¶m OmVm h¡&  ³¶m à{VOrd H$mo n[adV©Z 

H$aVo h¡& 

àmoQ>moOwAm (Protozoa)
· àmoQ>moOwAm EH$ H$mo{e¶ ¶wH$m°[aAmoQ²>g h¡& 

· àmoQ>moOwAm Am§Ð© àXoe ‘| ‘wº$Ordr ‘|, VmOonmZr, g‘wÐHo$ nmZr ‘| ^yn¥ï> Ho$ AnKQ>H$ H$mar¶m| 

‘| VWm Hw$N> àOm{V àmUr VWm gñ¶ H$mo{eH$m na naOrdr Ho$ ê$n ‘| nm¶o OmVo h¡& 

· BÝho H$mo{eH$m {P„r hmoVr h¡& 

· AZoH$ àmoQ>moOwAZ àOm{V ñdV§Ì ê$n go J{Verb hmoVo h¡&  BZ‘o VrZ àH$ma Ho$ MbZm§J h¡&  

H$em{^H$m, {gbr¶m Ed‘² {‘ÏWmnmX& 

· àmoQ>moOwAZ Ab§¡{JH$ àH$ma go nOZZ H$aVo h¡, b¢{JH$ àOZZ Hw$N> àmOm{V ‘| XoIm J¶m h¡& 

CXm… A‘r~m, ¶wp½bZm, nmam‘o{e¶‘ 
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Examples: Amoeba, Euglena, Paramecium.

H$moerH$m {Pbr
H|$ÐH$

nmXm^

H$mo{eH$mgma

Amhma
AmHw$MZ

Amhma

Amhma 
[aŠVrH$m

JwbQ>

{gbr`m

g¡Q>moàm°ŠQ>

H$em{^H$m

Am°IdpãXÿ

H$moëamoßbmñQ>

níM gHw$MmZ 
[aŠVrH$m

nmo{bH$mb

Ý`wŠbr`mg

nmíd© gHw$MmZ 
[aŠVrH$m

    AmH¥${V 7.10  (A) A‘r~m 	                (Am) ¶wp½bZm	        (B) nmam‘o{e¶‘

A‘r~m H$s g§aMZm 

AmH¥${V 7.10 (A) H$m {ZarjU H$s{OE&  A‘r~m H$mo {ZpíMV AmH$ma Zhr hmoVm&  BÝho 

A§JwbrH$ma aMZm hmoH$a Bgo {‘Ï¶mnmX H$hVo h¡& ¶h {‘Ï¶mnmX CÝho nmofU VWm MbZ _| ghm¶H$ hmoVo 

h¡&  OrdÐì¶na H$mo{eH$m {P„r Amd¥V² ahVm h¡&  OrdÐì¶ Xmo ^mJmo ‘| {d^m{OV hmoVm h¡& 

1) EŠQ>moßbmÁ‘… ~mø gm\$ nmaXe©H$ ^mJ 

2) EÊS>moßbmÁ‘… Am§V[aH$ {Mn{Mnm Añnï> nmaXeu Ed‘² XmZoXma ^mJ 

EÊS>moßbmÁ‘ H$UrH$m¶wº$ VWm Jhao a§J H$m {XImB© XoZo H$maU CZ‘o Amhma nXmW© H$m g§J«hU 

Amhma [a{º$H$m, Imbr[a{º$H$m Am¡a AÝ¶ H$mo{eH$m§J hmoVo h¡ & H|$Ð ‘| Zm{^H$ (H|$ÐH$) hmoVm h¡&  Omo 

Or{d ‘| MbZodmbo g^r CnmnM¶Z {H«$¶m H$m {Z¶§ÌU H$aVo h¡& 

 e¡dmb (Algae)

·e¡dmb EH$ËZ H$mo{e¶ VWm ~hþH$mo{e¶ ¶wH$m°[a¶moQ²>g hmoVo h¡&  

·¶h àH$me g§íbofU H$aVo h¡& 

· ¶h Ob, Z‘r{‘Å>r Ed‘² nËWamo na CJVo h¡& 

· àOZZ b¢{JH$ VWm Ab¢{JH$ XmoZmo {dYmZ go hmoVm h¡& 

CXm… ³bo{‘S>mo‘moZg, dm±ëdm³g, ñnmBamoJ¶am, ¶wbmoW«rŠg 
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ZoV«^mJ

ZwpŠb`mg 

JmopëJ g§{H$U©

H$Um^

ñQ>mM©H$U

ŠbmoamoßbñQ>

H$em{^H$m

Am§Hw$MZerb 
[a{ŠVH$m

Diatoms Oedogonium Spirogyra

      

AmH¥$Vr 7.11  {d{^Þ àH$ma Ho$ e¡dmb            AmH¥$Vr 7.12 ³bo{‘S>mo‘moZg

³bo{‘S>mo‘moZg H$s g§aMZm

³bo{‘S>mo‘moZg H$s g§aMZm Ho$ {bE AmH¥$Vr 7.12 Xo{IE ¶h EH$ H$mo{eH$ h¡&  ¶h A§S>mH¥$Vr, 

JmobmH$ma hmoVo h¡&  BZ H$s H$mo{eH$m EH$ naV H$mo{eH$m {^{Îm go Amd¥V hmoH$a go goë¶ybmoO VWm no³Q>rZ 

go ~Zr hmoVr h¡&  H$mo{eH$m {^{Îm Ho$ A§Xa H$mo{eH$m {P„r hmoVr h¡&  ¶h H$mo{eH$mgma VWm  Ý¶yp³b¶g 

H$mo Amd¥V hmoVr h¡&  H$mo{eH$mgma ‘| AZoH$$ AmH$a Ho$ h[aV H$U Ho$ gmW EH$ AWdm AZoH$ {naoZm°B©S> 

Omo Amhma H$mo g§J«{hV H$aVo h¡&  h[aV H$U Xÿgao nmíd© na Zma§Jr bmb a§J H$s g§aMZm nm¶r Om{V h¡&  

{OÝho pñQ>½‘m AWdm ZoÌq~Xÿ H$hVo h¡& 

¶h q~Xþ àH$me H$mo J«hU H$aVo h¡&  H$em{eH$m ¶h nVbr àmoQ>moßbmÁ‘rH$ YmJo ¶wº$ aMZm AmYma 

H${UH$mAmo go {ZH$bVr h¡ AmYma H${UH$mAmo Ho$ ZrMo Imbr [a{º$¶m CnpñWV hmoVr h¡&

H$m¶©H$bmn 7.3

EH$ ~«oS> H$m Qw>H$S>m {bOrE&  Cgna WmoS>o nmZr Ho$ ~w§Xo {N>S>H$mB¶o VWm Bgo ßbmñQ>rH$ Ho$ W¡br 

‘|a{IE&  VrZ {XZm| Ho$ ~mX BZH$m {ZarjU {H$OrE&  AmnZo ³¶m {djU {H$¶m h¡ >?  KZo dñVwE| Omo 

H$mbo, ídoV, Zrbo, hao, ^yao a§J Ho$ g‘yh {XIVo h¡&  ¶h H$dH$ h¡&  EH$ ~w§X bm±³Q>mo{’$Zmob AWdm 

{Zbm ñQ>oZ ¶wº$ H$nmg gm\$ ñbmBS> na S>m{b¶o, CZna Kmg O¡go H$dH$ ~«oS> Ho$ Qw>H$S>o H$mo S>m{bE&  

hëHo go X~mB©E&  CZna H$da ñbrn aIH$a gyú‘Xeu Ho$ H$‘e{º$ (10×) VWm A{YH$e{º$ (40×) 

Am°ãOo³Q>rd go {ZarjU {H$OrE&  AmnZo ³¶m {djU {H$¶m ?  AmnHo$ {ZarjU H$mo {ejH$ H$s ghm¶Vm 

go A§{H$V {H$OrE& 

H$dH$ (Fungi)
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· H$dH$ (‘eê$‘, _moëS> VWm H$dH$) ¶h ¶wH±$[aAmoQ>g H$mo{eH$m h¡& 

· A{YH$V‘ H$dH$ ~hþH$mo{e¶ hmoH$a H$mo{eH$m {^Îmr nVbr hmoVr h¡& 

· H$dH$ AnZm nmofU ‘¥V VWm gS>Zodmbo H$m~©{ZH$ nXmWm} go Adeo{fV H$aHo$ àmá H$aVo 	

		  h¡& Bg{b¶o BÝho g¡àmo\¡$Q>> H$hVo h¡& 

· CÝho EH$ {deof _hrZaoeo O¡gr Zm{bH$m hmoVr h¡ CÝho h¡no (VZm) H$hVo h¡&  BZgo dh 		

	 nmofH$ VËdmo H$m AdemofU H$aVo h¡&  h¡no Ho$ g‘wh H$mo ‘¡go{b¶‘ H$hVo h¡& 

· ~rOmUw go H$dH$ ~ZVo h¡&

   

              AmH¥$Vr 7.12 (A)		   (Am)		     (B)			   (B©)

		  (A) [aOmong    Am) Añna{Obg  (B) no{Zgr{bZZrbm (B©) B©ñQ> 

Añna{Obg H$s g§aMZm: AmH¥$Vr 7.12 (Am) H$mo Xo{IE&  Añna{Obg ¶h ^y‘rna gd©Ì nm¶o OmVo 

h¡&  ¶h {Jbr ñWmZmo na aIo dñVwAmo (Amhma) na KZo‘mogb CJVo h¡&  h¡no Ho$ ê$n emImEo hmoVr h¡&  

EH$ AWdm ~hþ Ý¶yp³b¶g go H$mo{eH$m AbJ hmoVr h¡&  A{YH$Va BZH$s àOmVr {derîQ> dU© H$m 

{Z‘m©U H$aVo h¡&  Bg{b¶o do a§JrZ hmoVo h¡& 

B©ñQ> H$s g§aMZm  B©ñQ> gyú‘mUw H$m {Z‘m©U H$aZo H$m AË¶§V nwamZm {dYmZ h¡&  ¶h gm_mÝ`mVm 

e¸$a Ho$ ‘mÜ¶‘ `m H$m~©{ZH$ nXmWm} ‘| {XImB© XoVo h¡&  AmH¥$Vr 7.12 (B©) H$mo Xo{IE&  A{YH$ñVa 

H$mo{eH$m {‘Vr nVbr naV (Chitin) go ~Zr h¡&  ¶h EH$H$mo{e` h¡&  ¶h H$mo{eH$m {XKm©H$ma VWm 

¶wH$°[a¶moQ²>g hmoVr h¡&  dmø naV {MQ>rZ Zm‘H$ dñVy go ~Zr hmoVr h¡&  ^rVar H$mo{eH$m {P„r h¡&  Xÿgao 

H$mo{eH$m§J h¡ BÊS>moßbmpñ‘H$ aoQ>rHy$b_, [a~mogmo_, H$Um^, JmoëJr g§H$sU© Am¡a H|$ÐH$& 

H$m¶©H$bmn 7.4

B©ñQ> MyU© VWm Ob H$m Cn¶moJ H$aHo$ EH$ {Zb§~Z V¡¶ma H$s{OE&  {Zb§~Z H$m EH$ ~y§X boH$a 

gyú‘Xeu¶ ñbmBS> na nVbm bon V¡¶ma H$s{OE&  ‘rWrbrZ Zrbo ¶m gm’«$mo{ZZ a§J go a§JrZ ~ZmBE&  
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ñbmBS> H$mo g`w§ŠV gyú‘Xeu ‘| AdbmoH$Z H$s{OE&  \${bVm§e H$mo A§{H$V H$s{OE& 

h‘mao {b¶o gyú‘Ordr nyd© H$mb goht Cn¶moJr h¡&  AJa gm\$g\$mB© H$s Amoa Ü`mZ Zhr {X`m 

J`m Vmo, gyú_mUw go {n{S>V hmoZm V` h¡ &

gm[aUr 7.1 Hw$N> gm‘mÝ¶ amoJ Omo gyú‘mUw go hmoVo h¡& 

amoJ H$m Zm‘ amoJH$maH$ 
gyú‘mUw 

gyMZm ñWmZm§VaU H$m 
én 

amoH$Wm‘ Ho$ Cnm¶ 

BZâbw¶|Om
BZâbw¶|Om 
{dfmUw 

R>§S>m, ~wIma, Jbo 
‘| XX©, Im±gr 
noerXX©, KmVH$ 

{gaXX©

hdm g§H«${‘V 
é‘mb 

(Kerchiefs)

g§H«${‘V bmoJm| go Xÿa 
ahZm, g§H«${‘V hmWm| go 
ZmH$ dm Am±Im| H$mo ‘V 

Ny>Zm 

H$m°bam {d{~«`mo H$m°bao 

d‘Z, XñV, 
{ZO©brH$aU, OR>a 

‘| XX©
g§H«${‘V Ob d 

Amhma 

AZmamo½¶ H$maH$ Amhma 
d Ob H$mo ImZm-nrZm 
Am{X go Xÿa ahZm, Q>rH$m 

bJdmZm

‘bo[a¶m 
ßbmg‘mo{g¶‘ 

d¡dm³g 

dma§dma H$m ~wIma, 
R>§S>, {gaXX©, noer 
_| XX©, WH$mdQ>, 
OR>a ‘| XX©, 

àkmhrZVm, d‘Z

‘mXm, 
AZm{’${bg 

‘ÀN>a Ho$ H$mQ>Zo 
go 

Q>rH$mH$aU ‘ÀN>a g§»¶m 
H$m {Z¶§ÌU, ‘ÀN>aXmZo 
H$m Cn¶moJ H$aZo H$s 

gbmh 

Amñna{O„g
Amñna 

{O„mogg Z¡µOa

Im±gr, ~wIma, 
öX¶ ‘| XX© Am¡a 

gm±g boZo ‘| 
H${R>ZmB©

Amñna{O„g 
Z¡µOa Ho$ 

~rOmUwAm| H$m 
gm±g boZo go

Yyb Ho$ AñdmñÏ¶Xm¶H$ 
dmVmdaU ‘| ahZo go Xÿa 

ahZm

gyú‘mUw H$m g§dY©Z H¡$go H$aVo h¡&  CZH$s d¥{Õ H¥${Ì‘ ‘mÜ¶‘ ‘o {Z¶§{ÌV à¶moJembm H$s ñWrVr 

‘| H$aVo h¢& 
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Bgo OmZ {bOrE… 

H¥${Ì‘ g§dY©Z ‘mÜ¶‘  

g§dY©Z ‘mÜ¶‘ ¶h EH$ Eogm n¶m©daU h¡& {Og‘| Or{d Ho$ d¥{Õ Ho$ {bE Amdí¶H$ MrOmo H$s 

ny{V© H$s OmVr h¡&  {d{dY àH$ma Ho$ ‘mÜ¶‘ H$m Cn¶moJ à¶moJmb¶ ‘| d¥{Õ, n¥ÏWH$aU, VWm Or{d 

H$mo nhMmZZo ‘| {H$¶m OmVm h¡&  Amdí¶H$VmAmo Ho$ AZwgma {ZpíMVZ_wZo go {ZpíMV Or{d¶mo H$m 

n¥ÏWH$aU VWm nhMmZZo Ho$ {b¶o AbJ² àH$ma Ho$ ‘mÜ¶‘ V¡¶ma {H$¶o OmVo h¡&

gyú‘Ordr g§dY©Z ‘mÜ¶‘

A)	H$dH$ MRMA (‘m{Q>©Z amoO ~|Jb AJa ‘mÜ¶‘) 

PDA (nmoQ>±Q>mo {S>H$Q´>>moO AJa ‘mÜ¶‘)

Am)àmoQ>moOwAm nmofH$m§e emoa~m ‘mÜ¶‘ 

B)	 e¡dmb {~«ñQ>mob ‘mÜ¶‘, doZoH$g² ‘mÜ¶‘

B©)	 {dfmUw àmUr H$mo{eH$m, MyOo H$m ^«yU ómoV H$mo ê$n Ho$ Q>rHo$H$m 

Z‘yZm  V¡¶ma H$aZo& 

gyú‘mUw AZoH$ àH$ma Ho$ amoJmo H$m H$maU ~ZVo h¡&  Q>rH$mEo gyú‘mUw Ho$ g§H«$‘U H$mo amoH$Vo h¡&  gmYmaU 
Vm¡a na Q>rH$E| Xþ~©b VWm ‘¥V gyú‘mUw go ~ZmVo h¡&  Q>rH$m eara Ho$ à{Vajm H$s d¥{Õ ‘| ghm¶H$ hmoVo 
h¡&  CXm nmo{b¶mo-Q>rH$m, {S>{nQ>r Q>rH$m, ¶h eara ‘| à{VO¡{dH$ H$mo ~ZmZo ‘o ghm¶H$ hmoVo h¡&  CXm… 
ñQ´>rQ>mo‘m¶grZ, no{ZgrbrZ& 

Cgo Om{ZE… 
DTP Q>rH$m, ¶h Q>rH$mAmo H$m g§¶moOZ h¡, Omo OrdmUw g§H«$‘U go hmoZo dmbo VrZ amoJmo Ho$ {déÕ 

bS>Vo h¡&  do amoJ h¡&  {S>áo[a¶m, naQ>çygog Ed‘² Q>rQ>mZg&

Bgo Om{ZE… 
à{VOrd… (J«rH$ eãX Am°ÝQ>r-{déÕ, ~¶mo-OrdZ) à{VO¡{dH$ ¶h amgm¶{ZH$ nXmW© h¡&   

Omo gyú‘Ordr V¡¶ma H$aVo h¡&  Omo Xÿgao gyú‘mUw H$mo ‘maVm h¡&  AWdm CZH$s d¥{Õ H$mo amoH$Vm h¡&
CXmhaU… à{VOrdmUw… no{ZgrbrZ, go’$mbmoñ’$m°[aÝg ñQ´>oßQ>mo‘¡grZ
à{VH$dH$… J«rgdmo’w$b{dZ, Z¡ñQ>mQ>rZ, H$ÝS>r{g{S>Z 
à{V {dfmUw… Agm¶³bmo{da, AOrS>moWm¶‘mS>mB©Z, A‘ÝQ>mS>mB©Z
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Amn grI MwHo$ h¡& 

· gyú‘Or{d¶mo H$m AW©& 

· gyú‘Xeu Ho$ {ZarjUmo H$mo A§{H$V H$aZm& 

· gyú‘Or{d¶mo Ho$ {d{^Þ g‘yhm| Ho$ A{^bjUmo H$s VwbZm& 

· gyú‘Xeu ñbmBS> V¡¶ma H$aZo H$s Hw$embVm& 

· ñdñW ahZo H$s Amdí¶H$Vm& 

Aä¶mg … 

I.	 {ZåZmoº$ AnyU© dm³¶ / àíZm| Ho$ {bE 4 {dH$ën {X¶o J¶o h¢&  CZ‘| ghr CÎma Mw{ZE& 

1.	 {ZåZmoº$mo ‘o EH$ Bg g‘yh H$m Zhr h¡ - 

	 A. Amñna{O„g Z¡Oa 	 Am. ³bmñQ´>r{g¶‘ Q>oQ>mZr 

	 B.	ñQ>’¡$bmoH$mH$g (Am[a¶g)	B©. {d{~«¶mo H$m°bao

2.	 A‘r~m H$m g§MbZ A§J h¡& 

	 A. {g{b¶m		  Am. H$mem{^H$m	

	 B.	nmXm^			   B©. ñne©H$ (Tentacle)

3.	 ³bmoamo{’$b H$s CnpñW{V Bg‘| h¡ - 

	 A. ³bm{‘S>mo‘moZmg	 Am. Hw$Hw$a‘Îmm

	 B.	B©ñQ>	 B©. Amñna{O„g

II.	 ¶mo½¶ eãXm| go Imbr OJh ^[aE…

	 1.	gyú‘Or{d {dkmZ Ho$ {nVm‘h _______ h¡&

	 2.	_______ go ‘bo[a¶m amoJ hmoVm h¢& 

	 3.	{d{~«¶mo _______ AmH$ma Ho$ OrdmUw h¢& 

III.	 {ZåZmoº$ àíZm| H$m CÎma Xr{OE& 

	 1.	gyú‘Ordr {H$go H$hVo h¡ ?

	 2.	EH$ àmé{nH$ OrdmUw H$s g§aMZm H$m {ddaU Xr{OE& 

	 3.	EH$ àmé{nH$ OrdmUw H$s AmH¥${V ItMH$a ^mJm| H$m Zm‘m§H$Z H$s{OE& 

	 4.	H$mbam-àgmaU H$mo H¡$go amoH$m Om gH$Vm h¡ ?

	 5.	Q>rHo$ ³¶m h¢ ?

    
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CHAPTER 8 

Mmb H$m {ddaU
DESCRIBING MOTION

J{V 

Xÿar  {dñWmnZ 

àdoJ (Ëda)

Mmb doJ

Velocity

Acceleration

EZ.Ama. {hao‘R> go M§Ð na {bIr EH$ à{gÕ H${dVm h¡&  H${dVm Hw$N> Eogo ewé hmoVr h¡&  
‘m, MÝÐ ³¶m| h‘ go ^mJo Om ahm h¡ ?  ³¶m dh ~mXbm| go S>aVm h¡ ? AmnH$mo ^r Eogm hr 
AZw^d  hmoVm hmoJm&  amV ‘| àH$me‘mZ MÝÐ‘m na hëHo$ ~mXb T>Ho$ hmo Am¡a dm¶w ~mXbm| go 
hmoVo hþE ~h ahr hmo, Vmo AmnH$mo MÝÐ Xm¡S>Vm {XImB© XoJm&  O~ ~mXb Z hmo Vmo ³¶m hm¡Vm h¡ ?

H$ënZm H$s{OE Amn aob ‘| ~¡R>o hþE h¢&  O~ aobJmS>r MbZm ewé H$aVr h¡ AmnH$mo bJVm 
h¡ {H$ ßbmQ>’$m‘© Ho$ bmoJ nrN>o Om aho h¢&  AmnH$mo bJoJm {H$ Amn Am¡a aobJmS>r ‘| ~¡R>o bmoJ 
J{Verb Zht h¢&  bo{H$Z aobJmOr Ho$ ~mha IS>o ì¶{º$ H$mo bJVm h¡ Amn Am¡a aobJmS>r ‘| ~¡R>o 
bmoJ J{Verb h¡& 

Cnamoº$ CXmhaU go ‘mby‘ hmoVm h¡ {H$ J{V Ho$db gmnoj h¡&  ³¶m Amn gmnoj J{V Ho$ Hw$N> 
Am¡a CXmhaU ¶mX H$a gH$Vo h¢ ?  ³¶m {dam‘ AdñWm ^r gmnoj h¢ ?

H$m¶©H$bmn 8.1 

Amn Am¡a Hw$N> CXmhaU gmnoj J{V Ho$ CXmhaU Xr{OE& 

EH$ {ZpíMV g§X^© Ho$ g§~§Y ‘|, EH$ dñVw J{Verb H$hbmVr h¡ ¶{X dh g‘¶ Ho$ AZwgma 

AnZr OJh ~XbVr h¡& 
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³¶m Amn OmZVo h¢ ?  

{dam‘ AdñWm Am¡a J{V gmnoj nX h¢&  ‘oO na aIr H$b‘, ‘oO Ho$ gmnoj ‘| {dam‘ 

AdñWm h¡&  bo{H$Z Amn OmZVo h¢ {H$ n¥Ïdr Yw‘ ahr h¡ n¥Ïdr na aIr dñVwE| n¥Ïdr Ho$ gmW 

J{Verb hmoJt&

Om{ZE… A{Xe - Cg^m¡{VH$ amer ‘| Ho$db ‘mÌm H$m {ddaU hmoVm h¡&

gX re …  Bg  ^ m ¡ { VH $  a me r  ‘ |  { Xe m  Ed §  ‘ m Ì m  { dd aU h m o V m  h ¡ &  

Bg AÜ¶m¶ ‘| Amn J{V Ho$ ~ma| ‘| A{YH$ grI|Jo& 

Xÿar Am¡a {dñWmnZ

‘mZ br{OE Xmo ’y$b ‘A’ Am¡a ‘B’ EH$ hr noS> na h¢&  EH$ ‘Yw‘»Ir AmH¥${V 8.1 ‘| 
Xe©¶o O¡go EH$ dH«$ nW na J{Verb hmoVr h¡& A	 B  AmH¥${V 8.1 

Fig. 8.1 Distance and displacement
 				  

‘A’ go ‘B’ VH$ V¶ dmñV{dH$ nW H$s b§~mB©, Xÿar h¡&  ‘A’ Am¡a ‘B’ Ho$ ~rM H$s 
H${Zð>V‘ Xÿar {dñWmnZ h¡&  {X¶o hþE {Xem ‘| V¶ H$s JB© Xÿar {dñWmnZ h¡&  ¶{X ‘Yw‘»Ir 
‘A’ go àma§^ H$aVo ‘B’ nhþ±MVr h¡ Am¡a dm{ng ‘A’ H$mo bm¡Q>Vr h¡&  V¶ H$s JB© Xÿar AbJ 
hmoVr h¡&  Vmo ^r, {dñWmnZ eyÝ¶ h¡&  V¶ H$s hþB© Xÿar Am¡a {dñWmnZ H$~ g‘mZ hmoVo h¡ ?  

{dñWmnZ ñWmZ Ho$ n[adV©Z go g§~§{YV h¡&  XmoZm| V¶ H$s Xÿar Am¡a {dñWmnZ H$s AÝVam©ï´>r¶ 

BH$mB© ‘‘rQ>a’ h¡&    Z¶Xÿar A{Xe VWm {dñWmnZ g{Je amer h¡&  ¶{X {dñWmnZ 30 ‘rQ>a 

h¡ Vmo Cgo 30 ‘r. {bIVo h¢&H$m¶©H$bmn 8.1
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^maV H$m aob Zjm br{OE&  YmJo Am¡a ‘mnZr H$s ghm¶Vm go ~|Jbmoa go {X„r Ho$ ~rM 

H$m {dñWmnZ kmZ H$s{OE Am¡a ~|Jbmoa go {X„r VH$ aob V¶ H$s hþB© Xÿar ‘mby‘ H$a br{OE&  

H$m¡Zgm H${Zð>Va h¡ ?  ³¶m {dMma H$a gH$Vo h¢, Eogm ³¶m| ? Distance is a scalar and 
displacement is a vector.

H$m¶©H$bmn 8.2…

EH$ dñVw A go B ¶mÌm H$aVr h¡ {’$a B go C AmH¥${V 8.2 Xem©¶o O¡go OmVr h¡&  Vmo V¶ H$s 

JB© Xÿar ³¶m h¡ ? {dñWmnZ ³¶m h¡ ?

Fig. 8.2

AmH¥${V 8.2 

7 go.‘r {ÌÁ¶m Ho$ d¥Îmr¶ nW ‘| EH$ dñVw A go B VH$ 

J{Verb h¡&  V¶ H$s JB© Xÿar {H$VZr h¡ ? {dñWmnZ 

³¶m h¡ ? 

                  

		         

Fig. 8.3

 {dñWmnZ 	     =	 ì¶mg 

			       = 2 × {ÌÁ¶m 
 			       = 2 × 7 = 14 m

V¶ H$s Xÿar 		   = 
  1

  2
 × n[a{Y

=
  1

  2
 × 2 × π × r

=
  1

  2
 × 2 × 

  22
  7

 × 7

=22m
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Mmb Am¡a doJ (Speed and Velocity)
ñHy$b, AñnVmb Ho$ joÌm| ‘|, “Mmb gr‘m 30 H$s.‘r. à{V K§Q>m” (Speed limit 30 

km per hour) BgVah {bIr gyMZm ’$bH$ AmnZo nT>m hmoJm& 

~g Ho$ AÝXa ^r Amn Zo nT>m hmoJm “J[að> Mmb 60 {H$.‘r. à{V K§Q>m&  BZ ’$bH$m| go 
³¶m  gyMZm {‘bVr h¡ ?

EH$ ~g AnZr ¶mÌm Ho$ g‘¶H$ ^r Yr‘r H$^r VoO go Om gH$Vr h¡&  VoO Am¡a Yr‘r eãXm| 
go Amn ³¶m g‘PVo h¡ ?

gm‘mÝ¶V¶m… BH$mB© g‘¶ ‘| dñVw go V¶ JB© H$mo Mmb H$hVo h¡& 

AmBE, EH$ CXmhaU boVo h¢&  EH$ ~g 30 {H$.‘r. H$s Xÿamo EI K§Q>o ‘| V¶ H$aVr h¡&  AJbo 
K§Q>o ‘| dh 50 {H$.‘r. V¶ H$aVr h¡&  Hw$b V¶ H$s JB© Xÿar = 30 + 50 = 80 {H$.‘r. 80 
{H$.‘r. V¶ H$aZo {b¶m hþAm g‘¶ 2 KÊQ>o h¢& 

Average speed = Total time taken
Total distance travelled

 = 
 80
  2

 = 40 km  hour-1

Am¡gV Mmb, Bg{bE Cn¶moJ H$aVo h¢ ³¶m|{H$ dmñVd ‘| Mmb g‘mZ Zht ahVm&  Mmb, 
¶h nX, VoO Am¡a Yr‘r H$mo gmnoj én ‘| dU©Z H$aVm h¡&  Mmb H$s AÝVamï´>r¶ BH$mB© (SI 

Unit) ‘r.go-1 (ms-1) (‘rQ>a à{V goH|$S>)
J{V, g‘J{V AWdm Ag‘J{V (Uniform or non uniform) hmo gH$Vr h¡&  àË¶j 
én ‘| h‘ Ag‘J{V AZw^d H$aVo h¢&  BgVah, EH$ dñVw g‘mZ Xÿar H$mo g‘mZ g‘¶ V¶ 

H$aVr h¡ Vmo Cgo g‘J{V&  Am¡gV Mmb Ag‘J{V Ho$ {bE Cn¶moJ H$aVo h¡&

EH$ dñVw 30 goH|$S> ‘| EH$ ‘rQ>H$ H$s Xÿar V¶ H$aVr h¡&  30 goH|$S> Ho$ ~mX, AmJo dh 15 
goH|$S> H$s Xÿar V¶ H$aVr h¡&  V¶ H$s JB© Hw$b Xÿar Am¡a Hw$b g‘¶ ‘mby‘ H$s{OE&  VWm ~g 
H$s Am¡gV Mmb kmV H$s{OE& 

AmB©E, Am¡gV Mmb go g§~§{YV EH$ Am¡a CXmhaU na {dMma H$a|& 

EH$ ~g ‘A’ go ‘B’ VH$ H$s Xÿar {H$.‘r. à{V K§Q>m Ho$ Mmb go ¶mÌm H$aVr h¡&  Am¡a B go 
A VH$ H$s Xÿar 60 {H$.‘r. à{V KÊQ>m Ho$ Mmb go V¶ H$aVr h¡&  Hw$b Am¡gV Mmb ³¶m h¡? 
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Bg àíZ H$m VËH$mb CÎma h¡   =  = 50 {H$.‘r. à{V K§Q>m& 

       40+60  -  100   
     2           2  =50 kmh-1.

 A

40 kmh-1

60 kmh-1
B 

naÝVw ³¶m ¶h ghr h¡ ? AmB©E, J{UV H$m {díbofU H$aVo h¡&  Amn OmZVo h¢&
 

Distance travelled
Speed

Speed = 

Or Time = 

Distance travelled
Time

Hence time taken to cover a distance from A to B at a speed of  
40 kmh-1 is 

=  
Distance travelled from A to B

Speed  
 

	 In short, T1 = 
d
40

 Speed is 40 kmhour-1, ‘d’ is the distance

 
Similarly time taken to cover a distance from B to A at a speed of 

60 km h-1 is =
   
 
Distance travelled from B to A

Speed

  	 In short,  T2=
  d

  60
  		

speed is 60 kmh-1

'd' is the distance

Hw$b g‘¶ = T1 + T2 =  
d

40
+

d

60
=

 5d

120
=

d

24

		  V¶ H$s Hw$b Xÿar = d+d =2d
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`   AV… ~g H$s Am¡gV Mmb   =  
Total distance travelled
Total time taken     

                                                          = 2d ÷ d
24  or 2d × 24

d = 48 kmh-1

				  

H$m¶©H$bmn 8.4 

EH$ dñVw ‘A’ go ‘B’ VH$ 50 {H$.‘r. K§Q>m Mmb go MbH$a 100 {H$.‘r. V¶ H$aVr h¡&  
VV² níMmV² 60 {H$.‘r. à{VK§Q>m Mbm B go C go VH$ MbH$a 180 {H$.‘r. H$s Xÿar V¶ H$aVr h¡& 

Fig. 8.4
 

 	

Speed = distance travelled = half of the circumference
	  time 	 time

EH$ Am¡a g§X^© H$s H$ënZm H$aVo h¡&  EH$ dñVw 5 {H$.‘r. à{V KÊQ>o go MbVr h¡&  Xmo KÊQ>

Ho$ ~mX {H$VZr Xÿar V¶ hm¡Vr h¡ ? 10 {H$.‘r. h¡&  naÝVw dñVw dñVw H$m ghr-ghr  OJh 
~Vm Zht gH$Vo&  h‘ Ho$db H$h gH$Vo h¢ {H$ dñVw Zo 10 {H$.‘r. H$s Xÿar V¶ H$s h¡&  ¶{X 
Mmb Ho$ gmW, dñVw {Og {Xem ‘| MbVr ~VmZo na, 10 {H$.‘r. H$s Xÿar V¶ H$aZo ~mX, àma§{^H$ 
ñWmZ Ho$ gmnoj ‘| dñVw H$s pñW{V ~Vm¶r Om gH$Vr h¡&  J{V H$s Mmb VWm J{V H$s {Xem 
XoZo na J{V H$m {ddaU XoZo doJ nX H$m Cn¶moJ H$aVo h¢& 

=

  1
  2

 × 2 × π × r

2

=

  1
  2

 × 2 × 22
  7

× 7

2
=11ms-1    
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BH$mB© g‘¶ ‘| hmoZodmbo {dñWmnZ H$s Xa H$mo doJ H$hVo h¢&  doJ H$s AÝVam©ï´>r¶ BH$mB© (SI 
Unit) ‘rQ>a à{V goH|$S> h¡&  Cgo gr.go-1 (ms-1) Ho$ ê$n ‘| ì¶º$ H$aVo h¢&  h‘, gm‘mÝ¶V… 
Mmb Am¡a doJ H$mo EH$ hr AW© ‘| Cn¶moJ H$aVo h¢&  naÝVw ¶h Eogm Zht h¡&  do XmoZm| {^Þ-{^Þ h¡&  

CXmhaU… 7 ‘rQ>a H$s {ÌÁ¶m Ho$ d¥{Îm¶ nW na EH$ dñVw J{Verb h¡&  n[a{Y Ho$ gmW A 
go B VH$ OmZo Cgo 2 goH|$S> bJVo h¢&  CgH$s Am¡gV Mmb ³¶m h¡ ?

	 V¶ H$s Xÿar 	 n[a{Y H$m AY© ^mJ 

		  Mmb = = 

		  g‘¶	 g‘¶ 

			   =  x 2 x  x 7

			   = 11 ‘r.go-1 (11 ms-1)

gab aoIm na g‘J{V go J{Verb dñVw H$s Mmb Am¡a doJ g‘Z hmo gH$Vo h¡& 

A	 B

~g  nyd©

 	

		

   50 kmh-1	  	    60 kmh-1

100 km		   180 kmA CB

AmH¥${V 8.5 

‘mZ br{OE EH$ ~g, g‘J{V Mmb go nyd© go npíM‘ H$s Amoa J{Verb h¡&  h‘ nyd© go npíM‘ 

H$s {Xem H$hVo h¡ Vmo {’$a Mmb Ho$ ~Xbo doJ H$m Cn¶moJ ³¶m| Zht H$aVo h¡ ?  ¶mX a{IE, A go B 

VH$ H$s ¶mÌm ‘| g‘¶ Ho$ {H$gr ^r {~ÝXþ na ~g AnZr {Xem ~XbVr ahVr h¡; gmW ‘| gS>H$ H$s 

pñW{V¶m| Ho$ AZwgma Mmb ^r ~XbVm h¡&  ~g H$s J{V ghr ê$n go Am¡gV Mmb go Xo gH$Vo h¡& 

Fig. 8.5

AB
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EH$ dñVw ‘A’ d¥{Îm¶ nW J{Verb h¡ {OgH$m Ho$ÝÐ ‘O’ h¡& dñVw n[a{Y Ho$ gmW J{Verb h¡& 
‘B’ Am¡a ‘C’ pñW{V¶m| ‘| CgHo$ doJ H$s {Xem ³¶m hmoJr?

AmH¥${V 8.6 d¥Îm ‘| J{Verb dñVw, ¶h n[adV©Zerb doJ H$m CXmhaU h¡&  Eogo Jmbr H$mo 
ñdaU (ñdoJ) J{V H$hVo h¢&

H$m¶©H$bmn 8.6 

MmHw$ VoO H$aZodmbo MH«$ go {ZH$bZodmbo qMJm[a¶m| H$mo Ü¶mZ go Xo{IE&  qMJm[a¶m± H$m¡Z 

gr {Xem ‘| J{Verb h¢?

Fig. 8.6 Object moving in circular path is shown.  This is an  example 
for variable velocity.  Such a motion is called accelerated motion.

dmhZ Cn¶moJ H$aZodmbm| go AmnZo Am§p³gboQ>a eãX gwZm hmoJm&  ¶h ³¶m hmoVm h¡ ? Mmb ‘| 
n[adV©Z bmZo wn¶moJ H$aVo h¡&  AWm©V Bg dmhZ Ho$ Mmb, H$mo ~T>mZo AWdm H$‘ H$aZo ‘| Cn¶moJ 
H$aVo h¡& 

‘mZ br{OE Amn AnZo {‘Ì H$mo {dXm H$aZo Am¡a gwIX ¶mÌm {H$ ew^ H$m‘Zm XoZo aoëdo ñQ>oeZ 
Am¶o h¢ AmnH$m {‘Ì aob ‘| ~¡R>m h¡&  O~ aob MbZo bJVr h¡ Vmo Yr‘o MbVr h¡&  H$ënZm H$amo 
nhbo {‘{ZQ> ‘| Am¡gV Mmb 10 H$s.‘r. à{V K§Q>m h¡&  Xÿgao {‘{ZQ> ‘| CgH$s Am¡gV Mmb 20 
{H$.‘r. à{V KÊQ>m Am¡a Mm¡Wo ‘| 40 {H$.‘r. à{V KÊQ>m Am¡a wgHo$ ~mX g‘mZ ah OmVm h¡&  ¶hm±, 
aob 10 {H$.‘r. à{V KÊQ>m, à{V {‘bQ> H$s Xa Ho$ Mmb go ~Xb ahr h¡&  

J{V Ho$ n[adV©Z H$mo ËdaU (àdoJ) go dU©Z H$aVo h¡&  ËdaU (àdoJ) H$m Cn¶moJ H$aVo ³¶m|{H$ 
X¡{ZH$ ‘| ~hþV H$‘ g§X^© ‘| h‘ g‘J{V, AWdm g‘Mmb, AWdm g‘doJ H$m AZw^d H$aVo h¡&  
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àdoJ g‘mZ hmoZm Adí¶ Zht h¡&  bo{H$Z Am‘ à¶moJm| ‘| g‘mZ ‘mZm OmVm h¡& 

doJ ‘| hmoZodmbo n[adV©Z H$s n[aH$ënZm H$mo ËdaU (àdoJ) H$hVo h¢&  doJ ‘| hmoZodmbo n[adV©Z 
H$s Xa AWdm BH$mB© g‘¶ ‘| doJ Ho$ n[adV©Z H$mo ËdaU (àdoJ) H$hVo h¢&  BgH$s A§Va©amï´>r¶ 
BH$mB© ‘rQ>a à{V goH|$S> h¡&  Bgo ‘r. go ì¶º$ H$aVo h¢& 

kmV H$s{OE… ‘mZ br{OE, EH$ dñVw g‘Mmb go d¥Îmr¶ nW na J{Verb h¡&  ¶Ú{n Mmb g‘ 
hmoZo na ^r, CgH$m ËdaU (àdoJ) ~T>Vm ahVm h¡, ³¶m| ?

kmV H$s{OE… ‘mZ {b{OE EH$ dñVw 7 ‘r. go-1 Ho$ g‘doJ go J{Verb h¡ Am¡a AnZm doJ 10

oHo$ÊS> ‘| Zht ~XbVr Vmo 10 goH|$S> ‘| CgH$m ËdaU (àdoJ) ³¶m hmoJm ?

CXmhaU… EH$ {dam‘ AdñWm H$s dñVw 5 goHo$ÊS> ‘| 40 ‘r. go-1 H$m Am¡gV doJ àmá H$aVm h¡&	

	 CgH$m ËdaU (àdoJ) ³¶m hmoJm ? CgH$m àma§{^H$ doJ eyÝ¶ h¡&  5 goH|$S> Ho$ ~mX CgH$m 
doJ 40 ‘r. go-1 Ho$ doJ Ho$ n[adV©Z bJZodmbm g‘¶ 5 goHo$ÊS> h¡&

\ doJ Ho$ n[adV©Z H$s Xa  =
40 ms-1

5s
 = 8 ms-2

                       \ ËdaU  = 8 ms-2 

gmo{ME… EH$ bS>H$m J|X H$mo D$na H$s Amoa ’|$H$Vm h¡&  dh D$na OmVm, hþAm W‘o go {XImB© 

XoVm h¡, ~mX ‘| ZrMo JraZo bJVm h¡&  ³¶m ¶h J{V ËdaU H$m CXmhaU h¡ ? H$maU Xr{OE& 

Bgo OmZ br{OE… J{V Ho$ g‘rH$aU… ¶{X Amn H$mo é{M h¡ Vmo gabaoIm na J{Verb 
dñVwAm| Ho$ J{V Ho$ g‘rH$aU OmZ br{OE&  do doJ, ËdaU, g‘¶, Am¡a V¶ H$s Xÿar kmV 
H$aZo ghm¶H$ h¡&  Amn Ho$ OmZH$mar Ho$ {bE ZrMo {X¶o J¶o h¢&  ¶hm§ Cn¶moJ H$s g§Ho$V h¡…  
J{V Ho$ g‘rH$aU h¢  

1.  a = v - u
t  	 AWdm   v = u + at

2.  s = ut + 1
2

at2

3.  v2 = u2 + 2as   AWdm   v2 - u2 = 2as

 

	 u = àma§{^H$ doJ, 

V = A§{V‘ doJ, g‘¶, 
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S = Xÿar 

CXmhaU 1… EH$ dñVw {dam‘ AdñWm go MbZo bJVr h¡ Am¡a 5 goHo$ÊS> ‘| 10 ‘r. go-1 H$m  

doJ àmá H$aVm h¡&  CgH$m ËdaU ³¶m h¡ ?

CXmhaU 1… EH$ dñVw {dam‘ AdñWm go MbZo bJVr h¡ Am¡a 5 goHo$ÊS> ‘| 10 ‘r. go-1 
H$m  doJ àmá H$aVm h¡&  CgH$m ËdaU ³¶m h¡ ? 

àma§{^H$ doJ u = 0 (rest)

A§{V‘ doJ v = 10 m s-1

      g‘¶ t = 5 s

Bg{bE   a = v - u
t  = 10 - 0

5  = 2ms-2 
Cnamoº$ CXmhaU H$m {dnarV g§X^© na {dMma H$s{OE& 

	 10 ‘r.go-1 Ho$ g‘doJ J{Verb EH$ dñVw 5 goH|$S> ‘| {dam‘ AdñWm na AmVr h¢& 
CgH$m àdoJ ³¶m h¡ ?

àma§{^H$ doJ u = 10 ms-1

A§{V‘ doJ  v = 0

g‘¶t = 5s

  a =   0 - 10
5  = - 2ms-2 

Cg CXmhaU ‘| àdoJ J{V Ho$ {déÕ ‘| h¡&

CXmhaU 2…  {dam‘ H$s dñVw 1 ‘r.go-2 àdoJ go J{Verb hmoVr h¡&  4 goHo$ÊS> ‘| Cggo 
V¶ H$s hþB© Xÿar ³¶m h¡ ?

	 àma§{^H$ doJ u = 0 àdoJ  a = 1 ms-2 
      	 g‘¶ Ad{Y t = 4 s 
      	 V¶ H$s hþB© Xÿar = s = ut + ½ at2

				     s = 0 ×4 + ½ ×1 × 42

				     = 0 + ½ × 1 ×16

				     = 8 m.
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CXmhaU 3… 

EH$ dñVw Omo {dam‘ AdñWm ‘| Wr dh J{Verb hmoVr h¡ Am¡a 4 ‘r.go-2 H$m àdoJ àmá 

H$aVr ¡&  AmYo ‘rQ>a Ho$ AÝV ‘| CgH$m doJ ³¶m h¡ ?

Data u = 0; a = 4ms-2     s = ½ m;    v = ?

v2 = u2 + 2as

v2 = 02 + 2× 4× ½

v2 = 4

v =  4

 = 2 ms-1 

AmboI Ûmam J{V H$m {Zê$nU…

J{V H$mo a¡{IH$ AmboI Ûmam {Zê${nV H$a gH$Vo h¢&  

h‘ AmboI Ûmam Hw$N> Ano{jV OmZH$mar ^r àmá H$a 

gH$Vo h¢&  ¶hm± Hw$N> gab CXmhaU {X¶o J¶o h¢& 

CXmhaU 1… Xÿar - g‘¶ AmboI 

g§X^© 1… EH$ dñVw na {dMma H$aVo h¢ Omo g‘mZ 

Xÿar H$mo g‘mZ g‘¶ ‘| V¶ H$aVr h¡&  ¶{X h‘ g‘¶ H$mo 

x - Aj na Am¡a Xÿar H$mo y - Aj na {Zê${nV H$aVo h¢ 

Vmo h‘| AmH¥${V 8.7 ‘| Xe©{¶ O¡go AmboI àmá hmoVm h¡&

Xÿar ‘rQ>a ‘|& 

AmH¥${V 8.7 g‘¶ goH|$S>m| ‘|

Bg AmboI Ûmam dñVw dV©‘mZ g‘¶ na àma§^ go {H$VZr Xÿar ‘| h¡ kmV H$a gH$Vo h¢&  

{ZpíMV  Xÿar V¶ H$aZo dñVw {H$VZm g‘¶ boVr h¡&  ¶h ^r AmboI Ûmam kmV H$a gH$Vo h¢&  

g‘J{V hmoZo go dñVw H$s Mmb ^r ‘mby‘ H$a gH$Vo h¢& 

Fig. 8.7 Distance-Time Graph    
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					     AmboI go {ZåZ ~mVm| H$mo kmV H$s{OE… 

1) 15 goH|$S>m| ‘| dñVw go V¶ H$s hþB© Xÿar ³¶m h¡ ?

2) 6 ‘r. Xÿar V¶ H$aZo dñVw H$mo {H$VZm g‘¶ bJVm h¡?

3)	 dñVw H$s Mmb ³¶m h¡ ?

Xÿar ‘rQ>a ‘| 

AmH¥${V 8.8 g‘¶ goH|$S>m| ‘| 

g§X^© 2… AmB©E EH$ dñVw na {dMma H$aVo h¢ Omo {^Þ 

Xÿar H$mo g‘mZ Ad{Y¶m| ‘| V¶ H$aVr h¡&  n[aUm‘V… àmá 

AmboI AmH¥${V 8.8 ‘| Xem©¶o AmboI go gÑe hmoJm& 

AmboI go {ZåZ ~mVm| H$mo kmV H$s{OE… 

1)	20 goH|$S> ‘| dñVw go V¶ H$s JB© Xÿar ³¶m h¡ ?

2)	àW‘ 10 goH|$S> ‘| dñVw H$s Mmb ³¶m h¡ ?

3)	{ÛVr¶ 10 goH|$S> ‘| dñVw H$s Mmb ³¶m h¡ ?

4)	30 goH|$S> ‘| dñVw H$s Am¡gV Mmb ³¶m h¡ ?

gyMZm … ¶{X EH$ dñVw H$s J{V am¡{IH$ hmoH$a EH$ {ZpíMV {Xem ‘| hmo Vmo doJ H$m g§»¶mË‘H$ 

‘yë¶ Mmb Ho$ g‘mZ hr hmoJm&  Bg{bE Eogo g§X^© ‘| h‘ AmboI Ûmam doJ ^r kmV H$a gH$Vo 

h¢& 

CXmhaU 2… EH$ {ZpíMV {Xem ‘|, a¡{IH$ J{Verb dñVw H$m doJ-g‘¶ AmboI AWdm 

Mmb-g‘¶ AmboI& 

g§X^© (1)… ‘mZ br{OE EH$ dñVw {ZpíMV {Xem 

‘| g‘doJ go J{Verb h¡&  EH$ BH$mB© g‘¶ Ho$ AÝVamb 

‘| Ego dñVw H$m doJ ‘| n[adV©Z Zht hmoVm&  AWm©V 

àdoJ ‘O’ h¡&  ¶{X x - Aj na ‘g¶ ‘t’ Am¡a y- Aj 

na doJ {Zê${nV H$aVo h¢, h‘| AmH¥${V 8.9 ‘| Xem©¶o O¡go 

AmboI àmá hmoVm h¡&  AmboI go {Zê${nV J{Verb dñVw 

H$m doJ ³¶m h¡ ? CgH$m àdoJ ³¶m h¡ ?

5	 10	 15	 20	 25	 30	 35

Fig. 8.8 Distance-Time Graph

Fig. 8.9 Velocity Time/Speed Time Graph

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



106

					     g§X^© (2)… ‘mZ br{OE EH$ dñVw, {ZpíMV {Xem ‘| 

g‘ àdoJ go J{Verb h¡&  Eogr J{V H$m AmboI AmH¥${V 

8.10 ‘| Xem©¶o àH$ma ‘| go H$moB© EH$ àH$ma H$m hmo gH$Vm 

h¡&  J{V H$s {Xem ‘| àdoJ Am¡a J{V Ho$ {déÕ {Xem ‘| 

àdoJ Xem©Zo dmbo AmboI H$mo nhMm{ZE& 

Aä¶mg 
I.	 àË¶oH$ {ZåZ{b{IV AnyU© H$WZ / àíZ Ho$ Mma Mma {dH$ën {X¶o hþE h¢&  BZ go ghr 

CÎma H$m M¶Z H$s{OE& 

1)	g‘ d¥Îmr¶ J{V H$mo {ZaÝVa Ëd[aV J{V H$hVo h¢ ³¶m|{H$ 

	 A.	 J{V H$s {Xem ~XbVr h¡

	 Am.	 Mmb ~XbVr ahVr h¡ 

	 B.	doJ g‘mZ ahVm h¡ 

	 B©.	J{V H$s {Xem Zht ~XbVr 

2)	EH$ {H«$Ho$Q> {IbmS>r Zo N>¸$m ‘mam&  {H«$Ho$Q> J|X 2 ‘r. go-1 doJ go D$na OmVm h¡ Am¡a 	

	 ZrMo {JaVm h¡&  {JaVo g‘¶ àma§{^H$ doJ hmoJm

	 A.	 1 gr.go-1	 Am. 1 ‘r.go-2	B. 0 ‘r.go-1	 B©. 2 ‘r.go-1

II.	ghr eãXm| go [aº$ ñWmZm| {H$ ny{V© H$s{OE& 

	 1)	 SI ‘| àdoJ H$s AÝVam©ï´>r¶ BH$mB© ................... h¡& 

	 2)	 doJ ‘| Mmb Ho$ gmW .................... hmoVm h¡& 

	 3)	 ¶{X EH$ dñVw ‘A’ go eé dm{ng ‘A’ AmVr Vmo CgH$m {dñWmnZ 		

		  ............. hmoJm& 

III.	 hb H$s{OE…

	 1) 3.5 ‘r. H$s {ÌÁ¶m Ho$ d¥Îm ‘| EH$ dñVw d¥Îmr¶ nW nyU© H$aVm h¡&  ¶{X dh EH$ nyU© 

Fig. 10 Velocity Time 
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MH«$ 		 bJmVm h¡ Vmo CgH$m {dñWmnZ ³¶m hmoJm ? VWm dñVw go V¶ H$s Xÿar V¶ {H$VZr h¡ ?

	 2) EH$ dñVw AnZo doJ H$mo 30 ‘r.go-1 40 ‘r.go-1 Ho$db 2 goH|$S> ‘| ~T>mVm h¡  BgH$m àdoJ 

³¶m h¡&

	 3) EH$ dñVw AnZo {dam‘ AdñWm go J{Verb hmoVr h¡&  dh 2 ‘r. H$s Xÿar EH$  goH|$S>  V¶ 

H$aVr h¡&  		  AmJo dh Cgr {Xem ‘| Xmo goH|$S> ‘| 5 ‘r. H$s Xÿar V¶ H$aVr h¡&  Am¡gV doJ 

Am¡a àdoJ kmV H$s{OE& 

IV.	 {ZåZm| Ho$ CÎma {b{IE…

	 1)	 ¶{X EH$ dñVw XÎm {Xem ‘| g‘doJ ‘| J{Verb hmo Vmo CgH$m àdoJ eyÝ¶ hmoVm h¡, ³¶m| ?

	 2) Mmb Am¡a doJ H$m AÝVa ñnï> H$s{OE& 

	 3) V¶ H$s JB© Xÿar Am¡a {dñWmnZ H$mo ñnï> H$s{OE&

	 4) g‘J{V Am¡a Ag‘J{V Mmb ³¶m h¡ ?

	 5) O~ àdoJ ~VmVo h¡ Vmo g‘¶ Xmo ~ma {bIVo h¢ ³¶m| ?

V. {dñV¥V H$m¶©H$bmn 

	 1) {ZåZ J{V H$mo AmboI Ûmam {Zé{nV H$s{OE& 

doJ ‘r.go- 40 30 20 10

g‘¶ goHo$ÊS> ‘| 1 2 3 4

	 2) (i)	 AmboI go àdoJ nÎmm bJmB©E& 

    
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CHAPTER 9 

~b Am¡a Ý¶yQ>Z Ho$ J{V Ho$ {Z¶‘ 
FORCE AND NEWTON’S LAWS OF MOTION

~b 

g§Vw{bV ~b 

Ý¶yQ>Z Ho$ J{V Ho$ {Z¶‘ 

Vrgam {Z¶‘ 

Xÿgam {Z¶‘

Ag§Vw{bV ~b

àW‘ {Z¶‘ 

{H«$¶m Ed‘ à{V{H«$¶mOS>Ëd 	 g§doJ

Bg Ho$ nyd© Ho$ AÜ¶m¶ ‘| AmnZo dñVwAm| Ho$ J{V Ho$ ~mao ‘| AÜ¶¶Z {H$¶m h¡&  {dam‘ ‘| 
pñWV Jmobr ~b à¶moJ {H$¶o {~Zm AmJo Om Zht gH$Vr&  dhm± EH$ ^m¡{VH$ amer h¡ Omo Jmobr 
H$mo AmJo ~T>mVr h¡&  BgrVah J{Verb Jmobr H$mo amoH$ gH$Vo h¡& 

VoOr go MbZodmbr ~g H$s a’$Vma H$‘ H$a gH$Vo h¡&  dmhZm| H$m doJ O~ Mmho ~Xb gH$Vo 
h¢&  h‘ ¶hm± ‘~b’ Zm‘H$ ^m¡{VH$ n[a‘mU Ho$ g§å~ÝY ‘| MMm© H$a ah| h¢&  ~b eãX H$m à¶moJ 
h‘ OrdZ Ho$ {d{^Þ g§X^© ‘| Cn¶moJ H$aVo h¡§&  {ZåZ H$WZm| na {dMma H$s{OE& H$me “{H«$Ho$Q> 
{IbmS>r J|X H$mo A{YH$ ~b go ‘maVm” dh N>¸$m ‘ma gH$Vm Wm&  “¶{X ’y$Q>~m°b {IbmS>r 
J|X H$mo A{YH$ ~b go ‘maVm” dh N>¸$m ‘ma gH$Vm Wm&

BZ Xmo CXmhaUm| ‘| ~b Ho$ à‘mU Ho$ gå~ÝY H$hm J¶m h¡§& ~b dh ^¡{VH$ n[a‘mU h¡ Omo 
dñVw H$s {dam‘ AmdñWm ~XbVm AWdm dñVw Ho$ doJ ‘| {nad{V©V bmVm h¡&  AÝ¶ H$m¡Z go joÌ 
‘| ‘~b’ eãX H$m à¶moJ hmoVm h¡&  Mwå~H$s¶ ~b Am¡a JwéËdmH$f©U ~b Xmo CXmhaU h¡&  ³¶m 
Amn Am¡a Xmo CXmhaU Xo gH$Vo h¢ ?

H$m¶©H$bmn 9.1

EH$ a~a J|X br{OE&  AnZo XmoZm| L>Vo{b¶m| go X~mB©¶o&  ~b Ho$ à¶moJ H$m n[aUm‘ J|X na 
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{XImB© XoVm h¡&  EH$ O‘S>o H$m {H«$Ho$Q> J|X X~mB©E&  AmnH$mo J|X na ~b H$m n[aUm‘ {XImB© 
Zht XoVm&  ³¶m| ?

		  · EH$ dñVw na Cn¶wº$ ~b 

		  · EH$ dñVw Ho$ doJ ‘| n[adV©Z bm gH$Vm h¡ 

dñVw Ho$ AmH$ma ‘| n[adV©Z H$a gH$Vm h¡ 

EH$ Am¡a CXmhaU na {dMma H$a|Jo&  añgr ItMZo Ho$ Iob ‘| O~ Xmo Q>mo{b¶m§ g‘mZ l‘ 
go añgr ItMo XmoZm| Q>mo{b¶m± pñWa ah OmVt h¢&  O~ VH$ Q>mobr A{YH$ Omoa XoH$a ItMVr Vmo 
³¶m hmoVm h¡ ?  Bg g§X^© Ag§Vw{bV ~b gy{MV H$aVm h¡&  Ag§Vw{bV ~b H$mo Amn H¡$go 
n[a^m{fV H$a§Jo ?

~b H$m n[aUm‘ V^r XoIm OmVm h¡ O~ Ag§Vw{bV ~b EH$ dñVw na H$m¶© H$aVo h¢&  dñVw 
na H$m¶© H$aZo dmbo Ag§Vw{bV ~b dñVw Ho$ Mmb AWdm J{V H$s {Xem AWdm XmoZm| ~XbVo h¡& 

EH$ hr dñVw na H$m¶© H$aZodmbo ~b, ¶{X dñVw H$mo g§Vw{bV pñW{V AWdm Cgr pñW{V ~Zm¶o 
aIVo h¢ Vmo do g§Vw{bV ~b h¢& 

‘mZ br{OE EH$ H$ma {dam‘ AdñWm ‘| h¡&  VrZ ¶m Mma ì¶{º$ Cgo T>Ho$b gH$Vo h¢&  ¶{X 
H$ma H$mo T>Ho$bZo go Vmo dh MbZo bJVr h¡&  CgH$s Mmb AWdm J{V H$s {Xem, ~b VWm 
~b H$s {Xem na {Z^©a H$aVo h¡&  EH$ dñVw H$s {Xem ~Zm¶o aIZo {ZaÝVa ~b H$m à¶moJ hmoZm 
Adí¶H$ h¢&  ¶h ñV¶ h¡ ?

EH$ Jmobr H$mo YHo$bZo go dh J{Verb hmoVr h¡, ~mX ‘| J{V H$‘ hmoVr h¡ Am¡a AÝVV… éH$ 
OmVr h¡&  Bg g§X^© ‘|, Jmobr Am¡a gVh {Ogna dh J{Verb h¡, CZHo$ ~rM Ho$ Kf©U ~b Cgo 
amoH$ X¡Vm h¡&  ¶{X Kf©U Z hmoVm Vmo ³¶m hmoVm ?

Jo{b{b¶mo 

Jo{b{b¶mo… 

Jo{b{b¶mo Zo J«rH$ VËdkm{Z¶m| H$m {damoY {H$¶m {OZH$m H$hZm Wm 
EH$ dñVw {dam‘ AdñWm ‘| V^r AmVr h¡ O~ H$moB© ~b Cgna H$m¶© Zht 
H$aVo&  Jo{b{b¶mo Ho$ H$m¶© Zo ga² Am¶goH$ Ý¶yQ>Z H$mo ào[aV {H$¶m {OÝhm|Zo 
ì¶dpñWV én go J{V Ho$ {Z¶‘ àñVm{dV {H$¶o&  Jo{b{b¶mo go AÜ¶¶Z 
{H$¶o J¶o J{V Ho$ Hw$N> CXmhaU {ZåZ{b{IV {MÌm| ‘| {X¶o J¶o h¢&
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{VaÀN>o g‘Vb go ZrMo 
J{Verb J|X  

JmobmY© Ho$ ImoIbo ñWmZ ‘| 
J{Verb J|X    

bmobH$ H$s J{V  

AmH¥${V 9.1 Jo{b{b¶m| Ho$ AÜ¶¶Z

ga² AmB©goH$ Ý¶yQ>Z (1643-1727) H$m g§{já d¥Îmm§V…

Sir Isaac Newton

 AmB©goH$ Ý¶yQ>Z EH$ ̂ m¡{VH$ emñÌk, J{UVk, IJmobemñÌk Am¡a 

àmH¥${VH$ VËdkmZr Wo 1. do AË¶ÝV à^mdembr ì¶{º$ Wo&  CÝhm|Zo 

J{UV Ho$ à{gÕ nwñVH$ “{àÝgr{n¶m ‘oW‘o{Q>H$m (Principal 
mathematica) {bImo h¡&  CÝhm|Z o J{UV H$s emIm 

‘H$sb³¶ybg’ (calculus) H$m {dH$mg {H$¶m h¡&  CÝhm|Zo àW‘ 

namdV©Zr¶ XÿaXe©H$ V¡¶ma {H$¶m&  CÝhm|Zo Ñí¶ ñno³Q´>‘ {gÕ {H$¶m&

CZHo$, àH$me H$Um| H$m AWdm H$m°añH$b {gÕm§V ’$moQ>mZ Am¡a ¹$m°ÝQ>‘² {gÕm§V go WmoS>m 

{‘bVm OwbVm h¡&  1703 ‘| do b§S>Z Ho$ am°¶b gmogmB©Q>r Ho$ AÜ¶j Wo&  do 1689 go 1690 

Am¡a 1701 ‘| B§Jb¡ÊS> Ho$ bmoH$g^m gXñ¶ Wo&  AÜ¶¶Z Am¡a H$m¶© ‘| h‘oem bJo ahZo go 

CÝhm|Zo emXr Zht H$s&  do Ym{‘©H$ Wo naÝVw é{T>dmXr Zht Wo&  do AnZr CnbpãY¶m± na Z‘« 

Wo&  Ý¶yQ>Z H$m à{gÕ H$WZ h¢” ¶{X ‘¢Zo ^{dî¶ XoIm h¡ Vmo dh Ho$db X¡Vm| (giants) Ho$ 
H§$Ym| na IS>o ahH$a ‘¢ kmZ gmJa Ho$ {H$Zmao H§$H$a MwZVm hþAm EH$ N>moQ>m ~mbH$ hÿ±& 

Ý¶yQ>Z Ho$ J{V Ho$ {Z¶‘ ha² AmB©goH$ Ý¶yQ>Z Zo dñVwAm| H$s J{V VWm doJ ‘| n[adV©Z bmZodmbo 

A§e Ho  ~mao ‘| AÜ¶¶Z {H$¶m&  CÝhm|Zo Hw$N> g§~§Ymo H$mo nhMmZ {b¶m Am¡a CÝh| {Z¶‘m| Ho$ 

én ‘| àñVwV {H$¶m&  AmB©E, BZ {Z¶‘m| Ho$ ~ma| ‘| A{YH$ OmZ b|&

(i) 

(ii)  

(iii) 
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OS>Ëd (Inirtia)_

~g ‘| ¶mÌm H$aVo g‘¶ Amn Zo AZw^d {H$¶m hmoJm {H$ O~ AMmZH$ ~«oH$ bJm¶o OmVo h¡ Vmo 

Amn AmJo H$s Am¡a PyH$Vo h¢&  O~ ~g MbZo bJVr h¡ Vmo nrN>o H$s Amoa PwH$Vo h¢&  ³¶m|  ?

O~ h‘ EH$ MbVo ~g ‘| ~¡R>o h¢ Vmo AnZm g§nyU© eara ^r ~g Ho$ doJ ‘| J{Verb hmoVm h¡&

 

  
{MÌ 9.2 MbVo dmhZ ‘| OS>Ëd H$m AZw^d  

O~ AMmZH$ ~«oH$ bJm¶o OmVo h¢ Am¡a ~g éI OmVr h¡&  eara H$m ^mJ Omo ~g Ho$ g§nH©$ 

‘| h¡ dh {dam‘ AdñWm ‘| Am OmVm h¡&  Vmo ^r, h‘mao eara H$m ^mJ Omo ~g Ho$ g§nH©$ ‘| Zht 

h¡, {dam‘ AmdñWm ‘| AmZo Ho$ nhbo d~ ~g H$s {Xem ‘| OmZo ‘| àd¥V hmoVm h¡&  Bg{bE h‘ 

AmJo H$s Amoa PwH$Vo h¡&  BgrVah O~ ~g {dam‘ AdñWm go J{Verb hmoVr h¡ eara H$m ^mJ 

Omo ~g Ho$ g§nH©$ ‘| Zht h¡ {dam‘ AmdñWm ‘| OmZo H$s àd¥{Îm aImVm h¡&  Bg{bE h‘ nrN>o 

H$s Amoa PwH$Vo h¡&

H$m¶©H$bmn 9.2…

Bg gab à¶moJ H$aZo Ho$ {bE AmnH$mo EH$ {Jbmg Am¡a EH$ nwamZo Am‘§ÌU n{ÌH$m AWdm 

A{^dmXZ nÌ H$s dJm©H$ma XâVr H$m VwH$S>m Mm{hE&  {MÌ 9.3 ‘| Xem©¶o O¡go XâVr Ho$ Qw>H$S>o 

H$mo {Jbmg na a{IE&  XâVr na EH$ ê$n¶m H$m {g¸$m a{IE&  AnZr C§J{b¶m| go XâVr H$mo 

PQ>H$m Xr{OE&  AmnH$m {ZarjU ³¶m h¡ ?
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Fig. 9.3 Inertia

H$m¶©H$bmn 9.3…  

O~ h‘ Ho$a‘ ~moS>© Ho$ {g¸$m| H$mo b§~ én ‘| ì¶dpñWV H$aVo h¡ Am¡a {ZMbo {g¸o$ H$mo ñQ´>mBH$a 

go ‘maVo h¢ Vmo {ZMbm {g¸$m AmJo Mbm OmVm h¡ Am¡a ~mH$s {g¸o$ b§~ én ‘| Á¶m| Ho$ Ë¶m| ah 

OmVo h¡&  Ho$a‘ ~moS>© Ho$ Iob Ho$ AÝ¶ AZw^d ¶mX H$s{OE&  

O~ dñVw na H$moB© ~b à¶wº$ Zht hmoVm, dñVw Ho$ AnZo {dam‘ AdñWm AWdm J{V H$s 

AdñWm ‘| ahZo H$s àd¥{Îm H$mo OS>Ëd H$hVo h¡&  Bgo Ý¶yQ>Z Ho$ J{V H$m nhbm {Z¶‘ ‘mZm OmVm h¡& 

“àË¶oH$ dñVw, ~mh¶ ~b Ho$ à¶moJ Ho$ {~Zm, AnZr {dam‘ AdñWm AWdm g‘J{V AdñWm 

~Zm¶o aIVr h¡” Ý¶yQ>Z Ho$ J{V H$m nhbm {Z¶‘ Jo{b{b¶mo Ho$ Am{dîH$mam| na AmYm[aV h¡&  Bgo 

OS>Ëd H$m {Z¶‘ ^r H$hVo h¢& 

J{V Ho$ nhbo {Z¶‘ Ho$ AZwgma {ZåZ ~mV ñnï> hmoVr h¡&  EH$ dñVw H$m àdoJ ~T>mZo Ho$ {b¶o 

EH$ ~mh¶, Ag§Vw{bV ~b H$s Amdí¶H$Vm hmoVr h¡&  AWm©V EH$ dñVw H$s {dam‘ AdñWm 

AWdm  J{V H$s AdñWm ~XbZo Ho$ {bE, EH$ Ag§Vw{bV ~b H$s Amdí¶H$Vm hmoVr h¡& 

J{V H$s AdñWm n[ad{V©V H$aZo Amde¶H$ à{VamoYH$Vm dñVw Ho$ Ðì¶‘mZ na Adb§{~V 

hmoVr h¡&  OS> dñVwAm| H$s VwbZm ‘| hëHo  dñVwAm| H$m doJ ~XbZm AmgmZ h¡& 

hëHo$ dñVwAm| H$s Anojm ^mar dñVwAm| H$m OS>Ëd A{YH$ hmoVm h¡&  dmñVd ‘| Ðì¶‘mZ 

OS>Ëd H$m ‘mn h¡&
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H$m¶©H$bmn 9.4…

2 {H$.J«m§ Am¡a 5 {H$.J«m§ Ho$ Xmo Jmobo aoV ‘| EH$ hr g‘¶ na, g‘mZ D±$MmB© go {Jam¶o OmVo 

h¡&  BZ ‘| go H$m¡Zgo Jmobo go aoV Jham J‹S>T>m hmoVm h¡&  ¶{X 2 {H$.J«m§ Ho$ Jmobo H$mo {JamZo Ho$ 

~Xbo A{YH$ doJ ’|$H$Zo na ³¶m hmoVm h¡ ?

H$m¶©H$bmn 9.4 ‘| ~b, doJ Am¡a Ðì¶‘mZ H$s VwbZm H$s JB© h¡& 

Bgo J{V Ho$ Xÿgao {Z¶‘ ‘| dU©Z {H$¶m J¶m h¡& Ý¶yQ>Z Ho$ J{V H$m Xÿgam {Z¶‘ 

“{H$gr ^r dñVw H$m àdoJ Cg dñVw na à¶wº$ ~b Ho$ AZwbmo‘ AZwnmV ‘| VWm ~b H$s 

{Xem‘| hmoVm Am¡a dñVw Ho$ Ðì¶‘mZ Ho$ {dbmo‘mZwnmV ‘| hmoVm h¡&

‘mZ br{OE H$m Ðì¶‘mZ ‘m’ h¡, Cgna à¶wº$ n[aUm‘r ~b ‘F’ Am¡a àdoJ ‘a’ h¡& 

Ý¶yQ>Z Ho$ J{V Ho$ Xÿgao {Z¶‘mZwgma 

1.	 ~b H$s {Xem H$m àdoJ, ~b Ho$ AZwbmo‘ AZwnmV ‘| ~XbVm h¡ 

	 ∴ a a F ------(1)

2.	 àdoJ, Ðì¶‘mZ Ho$ {dbmo‘mZwnmV ‘| ~XbVm h¡

	 ∴ a a 1
m ------(2)

 			    

	 (1) Am¡a (2) H$mo {‘bmZo na H$aZo

We get a a F
m  

			    

 Or a = 
F
mK 	 			 

	  a AWdm k  Ohm± k EH$ pñWam§H$ h¡&   
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¶{X A§Vamï´>r¶ BH$mB© ‘| Ðì¶‘mZ H$s BH$mB© 1 {H$.J«m§ Am¡a àdoJ H$s BH$mB© 1 ‘r.go-2 V^r  

‘K’ H$m ‘yë¶ 1 hmoVm h¡&   F = m.a. {bIVo h¡&  

Vmo J{UVr¶ én ‘| Ý¶yQ>Z Ho$ J{V H$m Xÿgam {Z¶‘mZwgma

BH$mB© ~b dh ~b h¡ Omo 1 {H$.J«m§ Ho$ Ðì¶‘mZ ‘| 1 ‘r.g|-2 H$m àdoJ CËnÞ H$aVm h¡&  

~b H$s AÝVamï´>r¶ BH$mB© {H$.J«m§ go-2 AWdm Ý¶yQ>Z AWdm N h¡&

CXmhaU 1… 4 {H$.J«m§ Ðì¶‘mZ Ho$ dñVw Ho$ doJ 2 ‘r.go-2 4 ‘r.go-2 à{V goH$ÝS> n[adV©Z 

H$aZo {H$VZm ~b Mm{hE JUZm H$s{OE& 

hb: F = ma                            
m = 4 kg, a = 2 ms-2 F = ? 
F = 4 kg × 2 ms-2

F = 4 × 2 = 8 kg ms-2 AWdm 8 Ý¶yQ>Z AWdm 8 N.

CXmhaU 2… 10 {H$.J«m§. Ðì¶‘mZ H$s dñVw 2 ‘r.go-1 Ho$ àma§{^H$ doJ ‘| J{Verb h¡&  Cgo 1 

goHo$ÊS> ‘| {dam‘ AmdñWm ‘| bmZo, {H$VZm Ag§Vw{bV ~b Mm{hE& 

hb: àma§{^H$ doJ u = 2ms-1 

 {dam‘ AdñWm H$m doJ v = 0 ms-1 

g‘¶ Ad{Y  t = 1s, goH$ÊS> Ðì¶‘mZ m = 10kg.

EH$ goHo$ÊS> ‘| doJ H$m n[adV©Z AWdm àdoJ  = 
change in velocity 

Time taken 
a=  v - u

 t = 0 - 2
1  = - 2ms2 

			   
	 F = ma

F = 10 × -2

= -20 kg ms-2 AWdm  -20 Ý¶yQ>Z AWdm -20 N

F$UmË‘H$ g§Ho$V Xem©Vm h¡ {H$ à¶wº$ ~b J{V Ho$ {déÕ {Xem ‘| h¡& 
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CXmhaU 3… 20 {H$.J«m§. Ðì¶‘mZH$s EH$ dñVw 2 ‘r.go-1 àma§{^H$ doJ go J{Verb h¡&  ¶{X 

CgH$m doJ EH$ goHo$ÊS> ‘| 4 ‘r.go-1 ‘| n[ad{V©V hmoVm h¡ Vmo kmV H$sOE Cgna {H$VZm ~b 

H$m¶© H$a ahm hmoJm ?

hb: F = ma
 m = 20 kg   
 v = 4ms-1     u =  2ms-1   t= 1s
            a   =  v - u

 t
		          a  =    4 - 2

 1		   		   	
			     = 2 ms-2 

 F = m × a
	  ∴ F = 20 × 2

 = 40  Ý¶yQ>Z AWdm 40N

dñVw Cgr {Xem ‘| J{Verb hmoVr h¡ ³¶m|{H$ bJm¶m hþAm ~b ^r Cgr {Xem h¡&  AmB©E Ý¶yQ>Z 
Ho$ J{V H$m Xÿgam {Z¶‘ H$mo Xÿgao Vah go g‘PZo H$m à¶ËZ H$aVo h¢& 

¶h AnZm AZw^d h¡ {H$ VoO MbVr J|X go ^r Yrao MbVr J|X H$mo amoH$Zm AmgmZ h¡&  {H«$Ho$Q> 
J|X H$m Ðì¶‘mZ dhr ahVm h¡&  Am¡gV-doJ ‘mÌ n[ad{V©V hmoVm h¡&  H$m¶©H$bmn 9.4 ñ‘aU 

H$s{OE& 

Jmobo (shot plus) {d{^Þ Ðì¶‘mZ Ho$ hmoVo h¡§&  EH$ hr D±$MmB© O~ {Jam¶o OmVo h¡ Vmo 
XmoZm| Jmobm| H$m Am¡gV doJ g‘mZ ahoJm&  BZ CXmhaUm| go EH$ Am¡a ^m¡{VH$ n[a‘mU na {dMma 
{H$¶m h¡, dh h¡, g§doJ (momentum)

g§doJ ¶h Ðì¶‘mZ VWm doJ H$m JwUZmËnZ hr  
			   g§doJ = Ðì¶‘mZ x doJ 

AWdm M = mv  

EH$ dñVw H$m g§doJ CgHo$ Ðì¶‘mZ Am¡a doJ AWdm Mmb Ho$ AZwbmo‘ AZwnmV ‘| hmoVm h¡&  oH$ 
dñVw Ho$ g§doJ n[ad{V©V H$aZo, ~b H$s Amdí¶H$Vm hmoVr h¡& 
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g§doJ H$m AZVamï´>r¶ BH$mB© {H$.J«m§. ‘r.go-1 h¡&  Ý¶yQ>Z Ho$ J{V H$m Xÿgao {Z¶‘ Bg Vah H$hm 
Om gH$Vm h¢ {H$ g§doJ Ho$ n[adV©Z H$s Xa à¶wº$ ~b Ho$ AZwbmo‘ AZwnmV hmoVr h¡ Am¡a ~b 

H$s {Xem ‘| hmoVr h¡&  

Bgo OmZ br{OE… g§doJ H$m g§ajU EH$ à¶moJ H$m g§doJ h‘oem gwa{jV hmoVm h¡&  BgH$m 

³¶m AW© hmoVm h¡ ?  EH$ ~§XÿH$ go Jmobr MbmB© OmVr h¡, Jmobr VoOr go Mbr OmVr h¡ naÝVw 

~§XÿH$ ^r Yrao go Jmobr Ho$ {dnarV {Xem ‘| J{Verb hmoVm h¡&  

Bg g§X^© ‘|,  

Jmobr H$m g§dmJ = ~§XÿH$ H$m g§doH$ (g§ajU {Z¶‘)  

¶{X Jmobr H$m Ðì¶‘mZ Am¡a doJ H«$‘e… m Am¡a v hmo, Am¡a ¶{X ~§XÿH$ H$m Ðì¶‘mZ Am¡a 

doJ H«$‘e… m Am¡a v h¡&  

Hw$b g§doJ = àma§{^H$ g§doJ + A§{V‘ g§doJ 

∴ mv + M V = 0 AWdm mv = - MV.

- MV gy{MV H$aVm h¡ {H$ ~§XÿH$, Jmobr Ho$ {déÕ {Xem ‘| J{Verb h¡&

J{V Ho$ XmoZm| {Z¶‘ Xe©Vo h¡ {H$ {H$g Vah à¶wº$ ~b dñVwAm| Ho$ J{V H$s AdñWm ‘| 

n[adV©Z bmVo h¡&  J{V H$m EH$ Am¡a {Z¶‘ h¡ Omo à¶wº$ ~b H$s Hw$N> Am¡a OmZH$mar XoVm h¡&

 Ý¶yQ>Z Ho$ J{V H$m Vrgam {Z¶‘ 	

àË¶oH$ {H«$¶m Ho$ {bE EH$ g‘mZ Am¡a {déÕ à{V{H«$¶m hmoVr h¡&  

AWdm  

Xmo dñwVAm| na hmoZodmbo nañna {H«$¶mE| g‘mZ Am¡a {déÕ {Xem ‘| à¶wº$ hmoVo h¢& ¶mX a{IE 

{H«$¶m Am¡a à{V{H«$¶m {d{^Þ dñVwAm| na H$m¶© H$aVo h¡& 

$m¶©H$bmn 9.5 

EH$ ~S>m Jwã~mam br{OE&  Cg‘| hdm ^[a¶o&  Ü¶mZ go Jwã~mZo Ho$ ‘w±h ‘| EH$ ~m±b noZ H$s 

Z{bH$m ~m±{Y¶o&  (O¡go {MÌ 9.4 ‘| Xe©¶m J¶m) Jwã~mao H$s hdm ‘wH$V H$s{OE&  hdm ZrMo 

H$s Amoa {ZH$bVr h¡, Jwã~mam D$na H$s Amoa OmVm h¡&  Bg à¶moJ H$mo AbJ AbJ n[a‘mU 
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Ho$ Jwã~mao Cn¶moJ H$s{OE&  O¡go O¡go Jwã~mao H$m Ðì¶‘mZ ~T>Vm h¡ CgH$m doJ H$‘ hmoVm h¡&  

³¶m Amn gmoM gH|$Jo ³¶m|?

Action↓

{MÌ 9.4 Jwã~mao H$m à¶moJ

H$m¶©H$bmn 9.6  

}O~ Amn AmH$me ‘| OoQ> {d‘mZ XoIVo hmo Vmo Cggo {ZJV© ídoV Ymam H$m {ZarjU H$s{OE&  

{d‘mZ H$s J{V H$s {Xem Am¡a {ZJV© Ywdm± H$mo Ü¶mZ go Xo{IE&  AmnH$m {ZîH$f© ³¶m h¡?

H$m¶©H$bmn 9.7 

V¡amH$s Ho$ {H«$¶mAm| H$mo Ü¶mZ go Xo{IE&  ³¶m Amn CZHo$ {H«$¶mAm| Ho$ {bE H$maU Xo gH$Vo h¡?

H$m¶©H$bmn 9.8 

nañnamJV Zmd ‘| Zmd Ho$ J{V H$s {Xem Am¡a Zmd MbmZo H$s {Xem Ü¶mZ go Xo{IE&  ³¶m 

Amn Ý¶yQ>Z Ho$ J{V Ho$ Vrgao {Z¶‘ Ho$ AmYma na dU©Z H$a gH$Vo h¡ ?

H$m¶©H$bmn 9.9  

XÿaXe©Z na AmnZo amHo$Q>m| H$mo AÝV[aj ‘| N>moS>Vo XoIm hmoJm&  {ZJV© A{Zb ZrMo H$s Amoa 

AË¶§V doJ go {ZH$bVo h¢&  naÝVw amHo$Q> A{Zbm| H$s Vah doJ go AmJo Zht ~S>Vm&  ³¶m Amn 

BgH$m H$maU ~Vm gH$Vo h¢&
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g§»¶mË‘H$ g‘ñ¶m 

25 J«m‘ H$s Jmobr H$mo 2 {H$.J«m‘ ~§XÿH$ go MbmB© OmVr h¡&  ‘mZ br{OE àUmbr na AÝ¶ 

H$moB© ~b à¶wº$ Zht hmoVm&  ¶{X Jmobr 2 ‘r.go-1 H$s doJ go {ZH$bVr h¡ Vmo ~§XÿH$ {H$VZo 

doJ go nrN>o Am¶oJr 

hb… ~§XÿH$ H$m g§doJ = Jmobr H$m g§doJ

~§XÿH$ H$m Ðì¶‘mZ x nrN>o AmZo H$m doJ = Jmobr H$m Ðì¶‘mZ x Jmobr H$m doJ 

∴ 2x nrN>o AmZo H$m doJ = 
25

1000  x 2 (1J«m‘ 1 
1000  

 {H$.J«m§)

             2x nrN>o AmZo H$m doJ =r V =  1x2
40  = 

1
20

  

		  ∴ \ nrN>o AmZo H$m doJ = 1
2

 x 1
20

= 1
40

 =0.025 ms-1 

³¶m Ý¶yQ>Z Ho$ J{V Ho$ {Z¶‘ d¥{V¶ J{V na bmJy hmoVo h¢ ? BgHo$ ~mao ‘| Amn AJbr 

H$jmAm| ‘| AÜ¶¶Z H$a|Jo§&

Amn {gI MwHo$ h¡&  

	 · ~b Ho$ n[aUm‘ 

	 · g§Vw{bV Am¡a Ag§Vw{bV ~b  

	 · g§d|J H$s n[a^mfm  

	 · Ý¶yQ>Z Ho$ J{V Ho$ {Z¶‘  

	 · g§»¶mË‘H$ J{UV hb H$a  

	 · OS>Ëd Ho$ CXmhaU  

	 · J{V Ho$ Xÿgao Am¡a Vrgao {Z¶‘ Ho$ CXmhaU

Aä¶mg 

I..	 {ZåZ AnyU© H$WZ / àíZ Ho$ Mma Mma {dH$ën {X¶o JE h¢ BZ‘| go ghr CÎma H$m M¶Z 
H$s{OE&
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1)	 {H«$¶m Am¡a à{V{H«$¶m 

 		  A. EH$ hr dñVw na H$m¶© H$aVo h¢&

		 Am. g‘mZ hmoVo h¢& 

		 B.	{déÕ hmoVo h¢&

		 B©.	{d{^Þ dñVwAm| na H$m¶© H$aVo h¢& 

2) ¶{X dñVw na H$m¶©aV ~b g§Vw{bV h¢ Vmo 

		 A. dñVw H$m àdoJ ~T>Vm h¡& 

		 Am. dñVw J{Verb hmoVr h¡& 

		 B.	dñVw H$mo eyÝ¶ àdoJ hmoJm& 

			  B©.  dñVw AnZm AmH$ma Imo boVm h¢&

3)	~b H$s A§Va²amï´>r¶ BH$mB© h¡

	 A. Ý¶yQ>Zg²  	 Am. Ý¶wQ>Zg²  	 B. Ý¶yQ>Z  	 B©.  Ý¶yQ>Z 

II.	 ghr eãXm| Ho$ Cn¶moJ go [aº$ ñWmZm| {H$ ny{V© H$s{OE& 

	 1)	 dñVw H$m OS>Ëd ................... Ho$ g‘mZwnmV ‘| hmoVm h¡& 

	 2)	 g§doJ H$s AÝVaamï´>r¶ BH$mB© .................... h¡& 

	 3)	 EH$ dñVw ‘| àdoJ ~T>mZo ‘| Amdí¶H$ KQ>H$ h¡ Ag§Vw{bV ............. &

	 4)	 Ý¶yQ>Z Ho$ J{V Ho$ nhbo {Z¶‘ H$mo ................ {Z¶‘ ^r H$hVo h¢& 

		  5)	 MbVr ~g ‘| aIm gyQ>Ho$g AMmZH$ ~«oH$ bJmZo go AmJo gaH$Vo h¡&   
			   ¶h .................. Ho$ H$maU go hmoVm h¢& 

III.	 {ZåZm| Ho$ CÎma {b{IE& 

	 1)	 añgr ItMZo Ho$ Iob ‘| ¶{X XmoZm| Q>mo{b¶m§ g‘mZ ~b bJmVo h¡ Vmo {H$gr {H$ 
			    ^r OrV Zht hmoVr&  ³¶m| ?

	 2)	 {ZåZm| {H$gbm g§doJ A{YH$ h¡ ?
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		  (i)	 2 {H$.J«m§. Ðì¶‘mZ H$s dñVw Omo 2 ‘r.go-1 Ho$ g§doJ MbVr h¡& 

	 	 (ii) 	 3 ‘r.go-1 Ho$ g‘J{V go J{Verb 1 {H$.J«m§ Ðì¶‘mZ H$s J{Verb dñVw& 

	 3)	 BZ ‘| {H$gH$m OS>Ëd A{YH$ h¡ ?

	 	 (i)	 50 n¡go Ho$ {g¸o$ H$m 

		  (ii)	 EH$ ê$n¶m Ho$ {g¸o$ H$m 

		  (iii)	 nm±M ê$n¶m| Ho$ {g¸o$ H$m 

	 4)	 Z¶yQ>Z Ho$ J{V Ho$ Vrgao {Z¶‘ Ho$ Xmo CXmhaU Jr{OE& 

	 5)	 g§Vw{bV Am¡a Ag§Vw{bV ~b ‘| AÝVa {b{IE& 

	 6)	 g§doJ Ho$ nXm| ‘|, J{V Ho$ Ý¶yQ>ZH$m Xÿgao {Z¶‘ H$m {ZénU H$s{OE& 

V.	 {ZåZm| Ho$ {b¶o H$maU Xr{OE…

	 1. MbVo ~g go CVaZm Amn{ÎmOZH$ hmoVm ^bo ~g Yr‘r J{V go MbVr go MbVr hmo& 

	 2. b§~r Hy$X H$m {IbmS>r Hy$XZo Ho$ nyd© WoS>m Xm¡S>Vm h¡& 

	 3. {H«$Ho$Q> {IbmS>r joÌajU H$aVo g‘¶ J|X nH$S>Zo Ho$ {bE J|X H$s {Xem ‘| hmW bo OmVm h¡& 

VI.	 hb H$s{OE…

	 1)	 8 H$s.J«m§ Ðì¶‘mZ Ho$ dñVw H$m doJ 4 ‘r.go-1 go 6 ‘r.go-1 ~XbZo 2 
goH|$S bJVo hmo Vmo {H$VZm ~b bJmZm Mm{hE& 

	 2)	 5 ‘r.go-1 Ho$ doJ go J{Verb 10 {H$.J«m§. Ðì¶‘mZ Ho$ EH$ dñVw na 25 
Ý¶yQ>Z H$m ~b à¶moJ hmoVm h¡&  ¶{X dñVw H$m doJ 10 ‘r.go-1 n[ad{V©V hmoVm h¡ 
Vmo g‘¶  kmV H$s{OE&	  
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AÜ`m` 10  
D$Om© Am¡a CgHo$ én

ENERGY AND ITS FORMS

  H$mW©

pñW[VO D$Om©

mgh

J{VO D$Om© 

1
2

 mv2

   e{º$

P = Wt

 D$Om© 

`m§{ÌH$ D$Om© 

’w$Q²>~m±b Iob ‘| EH$ {IbmS>r AnZo n¡a go {ZíMb pñW{V ‘| pñWV ’w$Q²>~m±b H$mo ‘ma XoVm 
h¡& ’w$Q>~m±b grYraoIm ‘| MbVm ahVm h¡& Xÿagm{IbmS>r Cg MbVr hþB© ~m±b H$mo Xÿgar {Xem 
‘| {dM{bV H$aVm h¡& H$^r-H$^r EH$ {IbmS>r MbVr ~mb H$mo YHo$bVm h¡& V~ dh AnZr 
{Xem Zht ~XbVohþE Ho$db AnZr J{V H$mo ~T>mVr h¡& BZ g^r g§X^m} ‘| {IbmS>r AnZo n¡am| 
go ~b bJmVo h¢& 

~b (Force)
~b EH$ à^md h¡ Omo {ZíMb pñW{V ‘| pñWV dñVw H$mo MbZo H$s pñW{V ‘| AmZo Ho$ {bE 

àd¥Îm H$aVm h¡ AWdm MbZodmbr dñVw H$s J{V Am¡a {Xem H$mo n[ad{V©V H$aVm h¡ AWdm dñVw 
Ho$ AmH$ma H$mo n[ad{V©V H$aVm h¡& 

H$m`© (Work)
EH$ H$m±M H$s Jmobr na ~b bJmZo go ³¶m hmoJm? AJa H$m±M H$s Jmobr MbVr h¡, V~ h‘ 

H$hVo h¢ {H$ H$m¶© hmo J¶m&  O~ EH$ Xrdma na ~b bJm¶m OmVm h¡, V~ ³¶m hmoVm h¡? ¶{X 
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Xrdma Zht MbVr h¡, O~ {H$ ~b à¶moJ H$s {Xem ‘| H$U MbVm h¡&  EH$ H$m¶ na ~bS>mbZo 
na Omo H$m¶© gånÞ hmoVm h¡, dh Xmo A§em| na {Z^©a H$aVm h¡&  do h¢ - ~b H$m n[a‘mU 

(Magnitude of force) Am¡a V¶ H$s J¶r Xÿar (distance)&

A~ h‘ H$m¶© H$s n[a^mfm Xo gH$Vo h¢ Am¡a CgH$s JUZm Ho$ ~mao ‘| ^r H$h gH$Vo h¢&   

~b H$s {Xem ‘| O~ dñVw MbVr h¡, V~ {H$¶mJ¶m H$m¶© Cg na à¶wº$ ~b Am¡a V¶ H$s J`r 

Xÿar Ho$ JwUZ’$b Ho$ ~am~a hmoVm h¡&  O¡go H$m¶© = ~b � Xÿar& 

H$m¶© H$s BH$mB© (Unit of work)

A~ VH$ AmnZo AÜ¶¶Z {H$¶m h¡ {H$ ~b H$s BH$mB© Ý¶yQ>Z h¡ Am¡a Xÿar H$mo ‘rQ>a BH$mB¶m| 

‘| ‘mnVo h¢&  AV… H$m¶© H$s BH$mB© Ý¶yQ>Z‘rQ>a h¡, {Ogo Nm g§Ho$V go {bIm OmVm h¡&  H$m¶© 

H$s BH$mB© H$mo Om¡b ^r H$hm OmVm h¡ {Ogo n[a^m{fV {H$¶m Om gH$Vm h¡, {H$ O~ EH$ Ý¶yQ>Z 

~b EH$ H$m‘ H$mo EH$ ‘rQ>a Xÿar VH$ MbmVm h¡, V~ {H$¶m J¶m H$m¶© EH$ Om¡b ‘mZm OmVm h¡& 

1 Om¡b = 1 Ý¶yQ>Z ‘rQ>a 

     1 J = 1 Nm

Bgo Om{ZE…

¶{X ¶h g‘mMma h¡ {H$ H$Zm©Q>H$ gaH$ma {dÚwV CËnmXZ H$mo ~T>mZo Ho$ {bE e{º$H|$Ðmo H$s 

ñWmnZm H$a ahr h¡ - ¶h g‘mMma Oéa AI~ma Ho$ à‘wI n¥ð> na hmoJm&  ~hþM{M©V erf©H$mo 

‘|  AmO H$m erf©H$ hmoJm - D$Om© H$m g§H$Q>  D$Om© H$s Any{V© go D$Om© H$s ‘m±J ~S>r hmo Vmo 

dhm± D$Om© H$m g§H$Q> {XImB© XoVm h¡&

Amn H$mo AmíM¶© ^r hmo ahm hmoJm, ¶Ú{n D$î‘m, àH$me, Üd{Z Ed§ gm¡a D$Om© O¡go AZoH$m| 

énm| ‘| D$Om©E± hm| VWm{n D$Om© H$m A^md H¡$go hmoVm hmoJm ?  O~ h‘ D$Om© Ho$ ~mao ‘| ~mobVo h¢, 

h‘ D$Om©Am| Ho$ Cn¶moJ {H$`o OmZodmbo énm| Ho$ ~mao ‘| ^r gmoMVo h¢&  h‘ gmoMVo h¢ {H$ D$Om© H$m 

dhZ H¡$go {H$¶m Om gH$Vm h¡ ? Am¡a D$Om© H$mo AÝ¶énmo ‘| n[ad{V©V H¡$go {H$¶m Om gH$Vm h¡ ?

gmo{ME… 

³¶m Amn gy¶© go àmá hmoZodmbr g^r gm¡a D$Om© H$mo H$m¶© ‘| AWdm D$Om© Ho$ AÝ¶ énm| 
‘| n[ad{V©V H$a gH$Vo h¡§?

AnZr {nN>br H$jmAm| ‘| AnZo pñW{VO D$Om© Am¡a J{VO D$Om© H$m AÜ¶¶Z {H$¶m h¡& 

Omo ¶m§{ÌH$ D$Om© Ho$ àH$ma H$hbmVo h¢& 
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H$m`©H$bmn 10.1

{ZåZ H$mo J{VO D$Om© Am¡a pñW{VO D$Om© ‘| dJuH¥$V H$s{OE& 

• bMrbo a~S> H$mo ItM H$a nH$S> {b¶m J¶m h¡& 

• ~hVm hþAm nmZr& 

• pñà¨J H$mo X~mH$a nH$S> {b¶m J¶m h¡& 

• ~m±Y ‘| Ob g§J«{hV h¡& 

• hdm H$s Ymam 

• H$‘mZ go Vra Ny>Q> J¶m h¡& 

Bg AÜ¶m¶ ‘| J{VO Am¡a pñW{VO D$Om© go gå~§{YV A§em| H$m AÜ¶¶Z H$a|Jo&

J{VO D$Om© Kinetic Energy

H$m`©H$bmn 10.2… J{VO D$Om© gå~§Y ‘| Vm{bH$m 10.1 Ho$ AZwgma H$m¶©H$bmn H$m {Zd©hU 

H$s{OE& 

Vm{bH$m 10.1 J{VO D$Om© Ho$ CXmhaU Ñï>ì¶ h¡&  

A.g§. H$m`©©H$bmn {ZarjU n[aUm_ 

1 EH$ H$mJO na hdm ’y±$H$Zm 

2 ~hVmnmZr Q>~m©BZ (MH«$) na {JaVm h¡& 

3 ñQ>åßg na {H«$Ho$Q> ~mb ’|$H$m OmZm& 

4 Ho$a‘ {g¸o$ na ñQ´>¡H$a go ‘ma {X¶m OmVm h¡&

Cnamoº$ H$m¶©H$bmnm| go ³¶m OmZm Om gH$Vm h¡? J{Verb dm¶w, ~hVmhþAm nmZr, J{Verb 
ñQ´>¡H$a H$m¶© H$aZo H$m gm‘Ï¶© aIVo h¢&  g^r J{Verb dñVwE± H$m¶© H$aZo H$m gm‘Ï¶© aIVr h¢ 

{OgH$m AW© h¡ {H$ do D$Om©¶wº$ hmoVr h¢& H$m¶ Omo J{Verb hmoZo go D$Om© H$mo àmá H$aVr h¡, 

dh J{VO D$Om© h¡&

`hH$s{OE = H$‘ go H$‘ nm±M J{V{d{Y¶m| H$r gyMr V¡¶ma H$s{OE Omo J{VO D$Om© na MbVr h¢& 

EH$ dñVw Ho$ Ðì¶‘mZ, doJ Am¡a J{VO D$Om© Ho$ ~rM H$m gå~§Y
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H$m`©H$bmn 10.3 

AmH¥$Vr. 10.1

V¶©H²$ Vb Zm‘H$ ì¶dñWm H$aZo Ho$ {bE VrZ 

’$sQ> bå~o bH$S>r Ho$ V»Vo H$mo br{OE, Am¡a 

Cgo EH$ bH$S>r Ho$ IÊS> AmH¥${V 10.1 ‘| 

{XIm¶o O¡go a{IE& ‘Ü¶‘ AmH$ma (200 

gm) H$m  ~obZmH$ma {S>{d¶m br{O¶o {Og na 

~§X T>¸$Z hmo&  Bg‘o ^anya aoV ^a H$a T>¸$Z 

go ~§X H$s{OE&  {V¶©H$ Vb H$s {ZMmB© na 

VH$ ImoIbo ßbmpñQ>H$ Am¶V KZ H$mo {dlm§V 

pñW{V na a{IE&  {V¶©H$ Vb na A, B, C, D, A§{H$V H$s{OE&  bwT>H$Zodmbm ~obZ ßbmpñQ>H$ 

Am¶VKZ H$mo Hw$N> Xÿar VH$ MbmVm h¡&  Cg ñWmZ H$mo A§{H$V H$s{OE ßbmpñQ>H$ Am¶VKZ 

nhþ±Mm hþAm h¡&  {d{^Þ B, C, D, D§$MmB¶m| go ~obZ H$mo bwT>H$mVo hþE à¶moJ H$mo XmohamB¶o&  Am¡a 

ha EH$ ~ma Am¶VKZ H$s Xÿar H$mo ‘mn br{O¶o& 

g^r àH$maUm| ‘| ³¶m Am¶VKZ g‘mZXÿar V¶ H$anmVm h¡ ? Am¶VKZ H$mo ha EH$ ~ma 

³¶m ~obZ, g‘mZ doJ go Q>H$aVm h¡ ?

Amn H$m {ZU©¶ ³¶m h¡ ?  J{VO D$Om©, dñVw Ho$ doJ na {Z^©a H$aVr h¡&  dñVw Ho$ doJ ‘| 

A{YH$Vm h¡ Vmo, CgH$s J{VO D$Om© ‘| ^r A{YH$Vm hmoJr& 

~S>o AmH$ma H$m ~obZ (500 J«m‘) {Og ‘| aoV ^aH$a Cgo T>¸$Z go ~§X H$aHo$ Cnamoº$ 
à¶moJ XmohamB¶o& 

Cnamoº$ à¶moJ Ho$ n[aUm‘ H$s VwbZm H$s{OE&  Amn ³¶m {Za{jU H$a|Jo ? AmnH$m {ZU©¶ 

³¶m h¡ ? EH$ H$m¶ H$s J{VO D$Om©, CgHo$ Ðì¶‘mZ H$s A{YH$ hmo Vmo CgH$s J{VO D$Om© ‘| 

^r A{YH$Vm hmoJr& 

AV… EH$ H$m¶ H$s J{VO D$Om© {ZåZ A§emo na {Z^©a H$aVr h¡& 

1)  H$m¶ H$m Ðì¶‘mZ  2)  H$m¶ H$m doJ 

EH$ H$m¶ {OgH$m Ðì¶‘mZ ‘m’ hmo, VWm doJ ‘v’ hmo CgHo$ Ûmam {H$¶m OmZo dmbm H$m¶© 

J{VOD$Om© = 2
1
 mv2 Bg gyÌ H$s ì¶wá{ÎmH$ g§H$ënZm H$m AÜ¶¶Z Amn Cƒ H$jmAm| ‘| 

H$a|Jo& 
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D$Om© H$s BH$mB©… H$m¶© H$aZo H$s j‘Vm H$mo D$Om© H$hVo h¡&  D$Om© H$mo H$m¶© H$s BH$mB¶m| _| 

‘mnm OmVm h¡&  O~ H$m¶© H$s BH$mB© Om¡b h¡, V~ D$Om© H$s BH$mB© ^r Om¡b hr h¡& 

gyMZm… EH$ H$m¶ H$s D$Om© ‘| hmoZodmbm n[adV©Z hr {H$¶oJ¶o H$m¶© H$m ‘mnZ h¡& 

CXmhaU 1: EH$ H$ma 15 ‘r/go g‘mZ doJ go Mb ahr h¡&  H$ma Ho$ A§Xa 40 {H$.J«m§. 

^madmZ bS>Ho$ H$s J{VO D$Om© H$s JUZm H$s{OE&

hb… bS>Ho$ H$m doJ = H$maH$m doJ&

 bS>Ho$ H$s J{VO D$Om©    = 
2
1  mv2. 

`hm± m = 40 kg, v = 15 m S-1           = 
2
1  ×  40 kg × (15 m S-1)2

          = 4500 J

CXmhaU 2… g‘mZ Ðì¶‘mZ Ho$ Xmo H$m¶ ¶{X ‘V’ Am¡a ‘3V’ Ho$ g‘doJ go MbVr h¢ Vmo 

CZH$s J{VO D$Om©Am| H$m AZwnmV kmV H$s{OE&

hb… àW‘ H$m¶ H$m Ðì¶‘mZ = m

àW‘ H$m¶ H$m doJ  = v

{ÛVr¶ H$m¶ H$m X«ì¶‘mZ  = m

{ÛVr¶ H$m¶ H$m doJ  = 3v

XmoZm| H$m¶m| H$s J{VO D$Om©Am| H$m AZwnmV   

 =
àW_ H$m` H$s J{ZOD$Om©
pìXVr` H$m` H$s J{ZOD$Om©

 
=  1

9

=  

1
2

 mv2

1
2

 m(3v)2
 = 

1
2

 mv2

9
2

 mv2
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AV… J{VO D$Om©Am| H$m AZwnmV =  = 1:9

pñW{VO D$Om© (Potentional Energy)

S´>‘ ~OmZo Ho$ {bE, S´>‘ ~OmZodmbr Jw{S>¶m H$mo Amn H¡$go {gÕ H$aVo h¢?  CgHo$ A§Xa Ho$ 

pñà¨J H$mo Kw‘mZm h¡ AWdm X~mVo hþE Kw‘mVo h¢&  Jw{S>¶m na AmnZo Omo H$m¶© {H$¶m dh D$Om© Ho$ 

én ‘| pñà¨J ‘| g§J«{hV hmo OmVr h¡&  S´>‘ ~OZo go nhbo Am¡a ~OZo Ho$ ~mX pñà¨J Ho$ AmH$ma H$m 

{Z[ajU H$a br{OE&  EH$ nËWa O‘rZ na nS>m hþAm h¡&  Cg jU na dh H$moB© H$m¶© H$aZht 

nmVm h¡&  nËWa go H$m¶© hmo Om¶o, d¡go ³¶m {H$¶mOm gH$Vm h¡ ? Cg nËWa H$mo AnZo H§$Yo VH$ 

CR>mB¶o&  A~ H$m¶© hmoJ¶m JwéËdmH$f©U ~b Ho$ {déÕ nËWa H$mo CR>mZo go H$m¶© hmo J¶m&  ¶h 

{H$¶m J¶m H$m¶©, D$Om© Ho$ én ‘| nËWa ‘| g§J«{hV hmo OmVr h¡&  AV… Bg nËWa ‘| A~ H$m¶© 

H$aZo H$m gm‘Ï¶© h¡& ¶hm± nËWa AnZr pñW{V Ho$ H$maU D$Om© H$mo àmá H$aVm h¡& H$m¶ AnZr 

pñW{V Ho$ H$maU ¶m AnZm én {~JmS>Zo Ho$ H$maU Omo D$Om© H$mo àmá H$aVm h¡, Cgo pñW{VO 

D$Om© H$hVo h¢& 

H$m`©H$bmn 10.4 

Vm{bH$m 10.2 H$s ny{V© H$s{OE&

A.

g§.
pñW{VO D$Om©¶wº$ dñVw pñW{V H$s dOh go  

àmá H$m` H$s D$Om©

én {~JS>Zo H$s dOh 

go àmá H$m` H$s D$Om©

1 KS>r ‘| pñà¨J bnoQ>r JB© h¡& 

2 bMrbo a~S> H$mo ItM aIm h¡& 

3 noS> na Am‘ bJo hþE h¢& 

4 ~m±Y ‘| Ob g§J«m{hV h¡&  

5 H$‘mZ H$mo ItM aIm hþAm h¡&  

6 nhmS> H$s C§MmB© na H$ma h¡& 

7 pñà¨J H$mo X~m¶m hþAm h¡& 

8 Jwbob H$s nQ²>Q>r H$mo ItM aIm h¡&

EH$ H$m` Ho$ Ðì`_mZ, D§$MmB© Am¡a pñW{VO D$Om© Ho$ ~rM H$m gå~§Y… 

AÝdofU H$a| {H$ pñW{VO D$Om© {H$Z A§em| na {Z^©a H$aVr h¡&
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1 {H$bmo Am¡a 3 {H$bmo Ho$ Jmobm| H$mo àË¶oH$ AnZo H$§Yo VH$ CR>mBE&  XmoZm| àH$aUm| ‘| {H$¶m 

J¶m H$m¶© D$Om© Ho$ én ‘| g§J«{hV hþAm h¡&  {H$g Jmobo ‘| A{YH$ D$Om© g§J«{hV h¡ ?  AmnH$m 

{ZU©¶ ³¶m h¡ ? pñW{VO D$Om©, H$m¶ Ho$ Ðì¶‘mZ na {Z^©a H$aVr h¡& 

O‘rZ go 3 {H$bmo VwbZodmbo Jmobo H$mo AnZo H§$Yo VH$ CR>mB¶o&  nwZ… Cgr Jmobo H$mo AnZo 

{ga go D$na VH$ CR>mB¶o&  {H$g pñW{V ‘| Jmobo H$mo A{YH$ D$Om© Mm{hE ?  AmnH$m {ZU©¶ 

³¶m h¡ ?  O‘rZ go Cg H$m¶ H$s D§$MmB© VH$ pñW{VO D$Om© {Z^©a H$aVr h¡&  VmËn¶© ¶h h¡ 

{H$ pñW{VO D$Om© Cg H$m¶ H$m Ðì¶‘mZ Am¡a CgH$s O‘rZ go D±$MmB©, XmoZm| na {Z^©a H$aVr 

h¡&  ¶{X D$na CR>m¶o hþE H$m¶ H$m Ðì¶‘mZ ‘m’ hmo Am¡a Om‘rZ go CgH$s D§$MmB© ‘h’ hmo V~ 
CgH$s pñW{VO D$Om© = m x g x h (¶hm± = g g JwéËd pñWam§H$) Bg gyÌ H$s ì¶wËn{Îm H$mo 

Amn D§$Mr H$jmAm| ‘| AÜ``Z H$a|Jo&   

CXmhaU 

1. JwéËdmH$f©U àdoJ 10 _rg| -2 hmo, 5 ‘r. D$MmB© na 1 {H$bmo Ðì`_mZ`wº$ H$m¶ H$s 

pñW{VO D$Om© ³¶m h¡ ?

pñW{VO D$Om© = m x g x h 

(¶hm± m = 1 kg, g = 10 ms-2 h = 5m)

pñW{VO D$Om© = 1 kg x 10 ms-2 x 5m 

pñW{VO D$Om© = 50 J

2. Johþ± H$m W¡bm 200 kg VwbVm h¡&  pñW{VO D$Om© 9800 Om¡ëg hmoZo Ho$ {bE {H$VZr 
D§$MmB© VH$ Cg CR>m¶oOmZm Mm{hE?

pñW{VO D$Om© = m x g x h (¶hm± m = 200 kg, 

g = 9.8 ms-2), pñW{VO D$Om© = 9800 Om¡ëg

9800 J = 200 kg x 9.8 ms-2 x h 

h = 9800 J/200 kg x 9.8 ms-2

h = 5 m
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AV… Johþ± H$mo W¡bo H$mo 5 ‘r D§$MmB©VH$ CR>m¶o aIm± OmZm Mm{hE&

D$Om©n[adV©Z = AmnXmoZmo hWo{b¶m| H$mo {‘bmH$a aJ{S>¶o&  hWo{b¶m± Ja‘ ³¶m| hmo OmVr h¡?  

¶hm± AmnH$s hWo{b¶m| H$m J{VO D$Om© D$î‘m D$Om© ‘| n[ad{V©V hmo OmVr h¡&  EH$ n§I| H$m pñdM 

bJmB¶o&  n§Io H$mo Kw‘mZodmbr D$Om© H$m¡Z gr h¡ ?  ¶hm± {dÚwV D$Om© ¶m§{ÌH$ D$Om© ‘| n[ad{V©V 

hmo OmVr h¡&  ‘o¾o{e¶‘ ’$sVo H$mo gwbJmBE& Amn ³¶m {ZarjU H$a|Jo? ¶hm± amgm¶{ZH$ D$Om©, 

D$î‘m Am¡a àH$me D$Om© go Xrg[aê$nm _| n[ad{V©V hmo OmVr h¡& D$Om© H$m EH$ én ‘| hmoZo dmbo 

énm§VaU H$mo D$Om© ‘| n[adV©Z H$hm OmVm h¡& 

H$m`©H$bmn 10.5 

Amn Ho$ X¡{ZH$ OrdZ go gå~§{YV Hw$N> J{V{d{Y¶m± {ZåZ C„o{IV h¢&  Vm{bH$m 10.3 H$s 

ny{V© H$s{OE& 

A.

g§. D$Om© Ho$ én H$m Zm‘

énm §VaU g o nhb o

D$Om© Ho$ én H$m Zm‘

énm§VaU Ho$ níMmV

D$Om© Ho$ én H$m Zm‘ 

1 noQ´>mob H$m XhZ

2 L.P.G. H$m XhZ 

3 {X¶mgbmB© H$m ObZm 

4 H$ma-{Ibm¡Zo H$s Xm¡S> 

5 àH$me g§íbofU 

6 dfm© H$s ~y±Xm| H$m {JaZm 

7 ~m±Y go ~hVm nmZr

 O~ Amn {dÚwV ~ë~ H$m pñdM bJmVo h¢, {dÚwV D$Om© H$m EH$ A§e àH$me D$Om© ‘| 

n[ad{V©V hmoVm h¡ Vmo Xÿgao A§e H$m, D$î‘m D$Om© ‘| n[adV©Z hmoVm h¡&
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kmV H$s{OE… 100 {‘{b.br H$s EH$ H$n Mm¶ ~ZmZo Ho$ {bE ........ Om¡ëg D$Om© H$s 

Amdí¶H$Vm hmoVr h¡& 

EH$ ~ma é{Ya H$mo nån H$aZo Ho$ {bE EH$ gm‘mÝ¶ öX¶ Ho$ {bE........ Om¡ëg D$Om© H$r 

Amdí¶H$Vm hmoVr h¡&

D$Om© H$mo Z Vmo CËnm{XV {H$¶m Om gH$Vm h¡ Am¡a Z hr Cgo Zï> {H$¶m Om gH$Vm h¡&  ¶h {Z¶‘ 

D$Om© H$m g§ajU {Z¶‘ H$hbmVm h¡& 

H$m¶©H$bmn 10.6  ^y{‘ na {d{^Þ D$Om© Ho$ énm| Ho$ {bE gy¶© hr EH$ ‘mÌ òmoV h¡&  AmH¥${V 

10.2 H$m {ZarjU H$s{OE VWm D$Om© Ho$ énm§VaU H$mo nhMm{Z¶o&  

~mXb gw`©

~m[ae

~ëd
\$b

noS>

ObnmV

g_wÐVmbm~
bH$S>r

Q²>~m©BZ
AmH¥$Vr. 10.2 : D$Om© H$m ê$nmÎmaU

g‘¶ go gå~§{YV D$Om© Ho$ Cn¶moJ H$m Xa 

~ë~ na W Aja H$mo AmnZo XoIm hmoJm&  40W  Am¡a 60W Ho$ ~rM H$m¡Z gm ~ë~ A{YH$ 

àH$me Xo gH$Vm h¡ ? 40W, 60W ~ë~ H$m AW© h¡ {H$ D$Om© H$m Cn¶moJ XÎm g‘¶ go gå~±{YV 

h¡&  ¶hm± W e{º$ H$s BH$mB© h¡&  D$Om© Ho$ Cn¶moJ Ho$ Xa H$mo e{º$ (power) H$hm OmVm h¡& 
¶{X XÎm g‘¶ ‘| {H$¶m J¶m H$m¶© h¡, V~ e{º$ {H$¶mJ¶m H$m¶© / bJm hþAm g‘¶
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O~ {H$`mJ`m W H$m`© g_` t _| V~ e{º$= {H$`mJ`mH$m`©
{b`mJ`m g_`

P = Wt

{H$¶m J¶m H$m¶© Om¡ëg ‘| ‘mnm OmVm h¡ Am¡a g‘¶ H$mo goH|$S>m| ‘|&  AV… e{º$ H$s BH$mB© 

H$mo Om¡ëg/goH|$S> ‘| A{^ì¶º$ H$aVo h¢&  Bg e{º$ H$s BH$mB© H$mo dmQ> (watt) H$hVo h¢&  e{º$ 

H$m Cn¶moJ O~ A{YH$Va hmo, V~ {H$bmodmQ> à¶wº$ hmoVm h¡&

1 {H$bmod°Q> = 1000 W
     1 k W  = 1000 W

g_ñ`mE±… 

1 EH$ H$m¶ Ho$ Ûmam 20 Om¡ëg H$m H$m¶© 5 goH|$S>m| ‘| hmoVm h¡&  e{º$ H$s JUZm H$s{OE& 

e{º$ = H$m`©
g_`

e{º$ = 
20 J
5 s

e{º$ = 4 W

`h± H$m`© = 20 joule, 
g_` = 5 seconds

AV… H$m¶ H$s e{º$ 4 dmQ²>g h¢& 

AmnHo${b¶o A{V[aº$ H$m¶©H$bmn…

H$m¶©H$bmn 10.7

¶h Z‘yZm, J{VO D$Om© Am¡a pñW{VO D$Om© Ho$ 

ê$nm§VaU H$mo ~VbmVm h¡& gmBH$b dmhZ Ho$ n§H$ajH$ 

(mudguard) H$mo boH$a bH$S>r Ho$ ñQ>¢S> na AmH¥${V 

10.3 ‘| {XIm¶o O¡go ñWm{nV H$s{OE, Am¡a Cg ‘| 

EH$ g§J‘a‘a Jmobr H$mo D$na Ho$ {gao go N>moS> Xr{OE& 

AmH¥${V 10.3 AmH¥$Vr. 10.3 

H§$Mo(Jmobr)

bH$S>r
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H$m¶©H$bmn 10.8 

O~ EH$ gm‘mÝ¶ bmobH$ Am§Xmo{bV hmoVm h¡, V~ CgHo$ n[adV©Zm| H$mo A§{H$V H$a br{OE& 

Amn grI MwHo$ h¡& 

· ~b Am¡a H$m¶© H$s ì¶m»¶m& 

· pñW{VO D$Om©, J{VO D$Om© Am¡a e{º$ BZ nXm| H$mo n[a^mfm& 

· pñW{VO D$Om© Am¡a J{VO D$Om© Ho$ {bE CXmhaU&.

· pñW{VO D$Om© Am¡a J{VO D$Om© BZHo$ ~rO H$m A§Va& 

· EH$ én go Xÿgao énmo ‘| D$Om© n[ad{V©V H$aZm&

· D$Om©-g§ajU {Z¶‘&  

 Aä`mg

I. {ZåZ dm³¶m| Ho$ {bE Mma {dH$ën {X¶o JE h¢&  ghr CÎma H$m M¶Z H$s{OE& 

1) D$Om© H$m dh àH$ma {Ogo AÝ¶ ê$nm| ‘| AmgmZr go n[ad{V©V {H$¶m Om gH$Vm h¡& 

   A. Üd{Z   Am. àH$me   B. Cî‘m  B©. {dÚwV 

2) {ZåZ Ho$ {H$g ‘| J{VO D$Om© CnpñWV h¡ ?

  A. ~m±Y ‘| Ob g§J«{hV h¡&   Am. bMrbo a~S> H$mo ItM aIm h¡& 

  B. ~m±Y go Ob ‘wº$ {H$¶m J¶m h¡&   B©.  pñà¨J X~mH$a aIm J¶m h¡&  

3) J{VO D$Om© (K) ¶wº$ H$m¶ Ho$ doJ H$mo kmZ H$aZo Ho$ {bE à¶wº$ ghr gyÌ ¶h h¡ {H$

 a. v = 
m
k2   b. v =

m
k2        c. v = m

k4 2

  d. v = km
2
1

4) Ob {dÚwV e{º$ H|$Ð ‘| D$Om© n[adV©Z H$m ghr H«$‘ h¡ {H$ 

  A. J[VO  go pñW{VO  go ¶m§{ÌH$  go {dÚwV

  Am. pñW{VO  go J{VO  go ¶m§{ÌH$  go {dÚwV 

  B. pñW{VO  go J{VO  {dÚwV  go ¶m§{ÌH$ 
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  B©.  J{VO  go {dÚwV  go pñW{VO  ‘o ¶m§{ÌH$.

5) {ZåZ ‘| H$m¡Z gm H$m¶ A{YH$ pñW{VO D$Om© go ¶wº$ h¡ ?

 A. Ðì¶‘mZ = 10 kg  g = 9.8 ms-2   h = 10 m

 Am. Ðì¶‘mZ  = 5 kg g = 9.8 ms-2   h = 12 m

 B. Ðì¶‘mZ  = 8 kg g = 9.8 ms-2   h = 100 m

 B©.  Ðì¶‘mZ  = 6 kg    g = 9.8 ms-2   h = 20 m

II. [aº$ ñWmZm| H$mo gyº$ nXm| go ^[a¶o&

 1) e{º$ H$s BH$mB© ................... h¡& 

 2) D$Om© H$s BH$mB© .................... h¡& 

 3) ¶{X ‘mo‘~Vr ObmB© Om¶o Vmo amgm¶{ZH$ D$Om© H$m ............. ‘| énm§VaU hmo OmVm h¡&

 4) ^dZ Ho$ D$na pñWV Q>§H$s ‘| g§J«{hV nmZr ‘| CnpñWV D$Om© ................ h¡& 

    5) {g{Z‘m {W¶oQ>a ‘| {dÚwV D$Om© H$m .............. Am¡a ........... D$Om© ‘| énm§VaU hmoVm h¡& 

III. {ZåZ Ho$ CÎma {b{IE& 

 1) {ZåZ ‘| CnpñWV D$Om© H$mo J{VO ¶m pñW{VO, D$Om© h¡ ~VmBE&  X~m¶o aIm hþAm pñà̈J, VmZm 

 hþAm  H$‘mZ, {ZH$bm hþAm Vra, ~m±Y ‘| g§J«{hV Ob, ^dZ Ho$ D$nar ñWmZ na aIm

 hþAm EH$  nËWa, noS> H$s S>mbr na {dlm§V pñW{V ‘| ~¡R>o hþE njr& 

 2) EH$ H$m¶ {H$ pñW{VO D$Om© Am¡a J{VO D$Om© Ho$ ~rM H$m A§Va ñnï> H$s{OE& 

 3) EH$ ~g Am¡a EH$ H$ma g‘mZdoJ go J{Vem{b h¢&  XmoZm| ‘| {H$g ‘| J{VO D$Om© A{YH$ hmoJr ?

 4) 200 J«m§ Ðì¶‘mZ¶wº$ EH$ Jmobm 5 ‘rQ>a C§MmB© go {JaVm h¡&  O~ dh ^y{‘ H$m 

 ñne© H$a  ahm  hmo, CgH$s J{VO D$Om© H$s JUZm H$s{OE& (g = 9.8 ms-2)

 5) EH$ én go AÝ` én ‘| D$Om© H$mo n[ad{V©V H$aZo Ho$ {bE gm‘mÝ¶ Cn¶moJ 
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Ho$ {b`o AZoH$ CnH$aU hmoVo h¢&  CnH$aUm| Ho$ Zm‘ C„o{IV H$a| Omo - 

 1) {dÚwV D$Om© H$mo àH$me D$Om© ‘| 

 2) {dÚwV D$Om© H$mo ¶m§{ÌH$ D$Om© ‘| 

 3) {dÚwV D$Om© H$mo D$î‘m D$Om©© ‘| 

 4) Üd{Z D$Om© H$mo {dÚwV D$Om© ‘| 

 5) amgm¶{ZH$ D$Om© H$mo {dÚwV D$Om© ‘| n[ad{V©V H$aVo h¡& 

 6) EH$ ¶m§{ÌH$ Am¡a H$dmQ²>O© KS>r ‘| D$Om© Ho$ énm§VaU Ho$ VarHo$ H$m dU©Z H$s{OE& 

 7) D$î‘r¶ e{º$ H|$Ð ‘| D$Om© H$m ñWmZm§VaU {H$g àH$ma H$m hmoVm h¡ ?

  
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AÜ`m` 11

amgm¶{ZH$ à{V{H«$¶mE± Am¡a CZHo$ àH$ma

CHEMICAL REACTIONS AND THEIR TYPES

amgm¶{ZH$ 

g‘rH$aU

amgm¶{ZH$ 

g‘rH$aUm| H$mo 

g§Vw{bV H$aZm

amgm¶{ZH$ 

A{^{H«$¶m Ho$ 

àH$ma

amgm¶{ZH$ 

A{^{H«$¶mE|

Am°³grH$aU 

AdH$aU H$m 

BboŠQ´>m°{ZH$ 

{gÕm§V 

h_ H$B© KQ>ZmAmo H$m {ZarjU H$aVo h¡& O¡go g‘wÐ Ob H$m ~mînmoîg©OZ hmoH$a CgH$m hmoVm 

h¡ Omo níMmV ~mXb ~ZVo h¡&  ~mXb W§S>o hmoH$a g§KZZ go dfm© hmoVr h¡&  BªYZ ObH$a àH$me, 

D$î‘m, nmZr VWm H$m~©Z S>m¶m³gmB©S> XoVm h¡&  AWm©V dñVwAm| na COm© à`moJ go n[adV©Z hmoVo 

h¡& Eogo n[adV©Zm| H$mo h‘ ^m¡{VH$ n[adV©Z VWm amgm¶{ZH$ n[adV©Zm| ‘| dJuH$aU H$a gH$Vo h¡& 

H$m¶©H$bmn 11.1

EH$ ~’©$ H$m Qw>H$S>m M§MwnmÌ ‘o§ boH$a Cgo gy`©àH$me _| Hw$N> g‘¶ VH$ a{IE&  h‘ ³¶m 

XoIVo h¡ ?  A^r h‘ CgHo$ {dnarV H$a|Jo, h‘ WmoS>m gm Ob erV `§Ì _| aI|Jo&  Ob H$m 

³¶m hmoVm h¡ ?

^m¡{VH$ n[adV©Z 

^m¡{VH$ n[adV©Z EH$ AñWm¶r n[adV©Z h¡& CZ‘o H$moB© Z¶m nXmW© Zhr ~ZVm Ed‘² CZHo$ 

g§KQ>H$m| _| ^r {deof ~Xbmd Zht hmoVm, ¶Úm{n CZHo$ ^m¡{VH$ JwUY‘© ‘|o Hw$N> n[adV©Z hmoVo h¡&

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



135

CXmhaU…

AmB©ñH«$s_ H$m {nKbZm ObVm hþAm {dÚwV ~ë~ bmoho ‘o Mwå~H$Ëd 

^m¡{VH$ n[adV©Zmo Ho$ JwUY‘© :- 

1) ¶h AñWm¶r VWm gabVm AnZr nhbo H$s pñW{V àmá H$aVm h¡&

2) n[adV©Z _| H$moB© Z¶m nXmW© V¡¶ma Zhr hmoVm h¡& 

3) Ðì¶‘mZ ‘| H$moB© n[adV©Z Zhr hmoVm& 

4) Bg n[adV©Z Ho$ g‘¶ COm© ‘| H$moB© n[adV©Z Zhr hmoVm AWdm WmoS>m n[adV©Z hmo gH$Vm h¡&

H$m¶©H$bmn 11.2

Hw$N> bmoh Ho$ M‘H$Xma H$sbm| H$mo naIZbr a{IE, {Og_| CZ‘o WmoS>m Ob hmo, Bgo Xmo 

AWdm VrZ {XZ VH$ a{IE& Amn ³¶m XoI|Jo ?  bmoho H$sbm| na bmb^yao a§J H$s naV O‘m 

hmoVr h¡&  Cgo O§J H$hVo h¡&  BZHo$ JwUY‘© bmoh go AbJ hmoVo h¡& 

amgm¶{ZH$ n[adV©Z :-

amgm¶{ZH$ n[adV©Z ñWm¶r hmoVo h¡ {Og_| EH$ Z¶m nXmW© ~ZVm h¡ Am¡a JwUY‘© BgHo$ 

amgm`{ZH$ JwUY_© _yb nXmW© go {^Þ hmoVo h¡&  

CXmhaU…  

BªYZ H$m ObZm {dñ’$moQ>H$ H$m ñ\$moQ> hmoZm&
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amgm¶{ZH$ n[adV©Z Ho$ JwUY‘© :-

1) ¶h ñWm¶r n[adV©Z hmoVm h¡&  H$^r H$^r `h à{VdË`© hmoVm h¡&

2) BZ‘o Z¶m nXmW© ~ZVm h¡& 

3) nXmWm} H$m ^ma Am§{eH$ hmoVm h¡ (H$_ n[adV©Z H$m) 

4) amgm¶{ZH$ n[adV©Z ‘| D$Om© gH«$s`Vm go Cn`mo{JV hmoVr h¡&

H$m¶©H$bmn 11.3

{ZåZm| H$mo amgm¶{ZH$ Ed§ ^m¡{VH$ n[adV©Zm| ‘| d{J©H¥$V H$s{OE& 

1) bmoho H$mo O§J bJZm&    2) ’$bm| H$m nH$Zm&

3) ñQ>rb ßboQ> ‘| Mw§~H$Ëd CËnÞ H$aZm&   4) bmoho H$m {nKbZm& 

5) Eb.nr.Or. H$m XhZ    6) ~’©$ go CËnÞ erV à^md& 

amgm¶{ZH$ n[adV©Zm| go AZoH$ nXmW© V¡¶ma hmoVo h¢ Omo Amhma CJmZo, OrdZ H$mo A{YH$ 

gwI‘¶ Am¡a {dH${gV ~ZmZo, ~r‘m[a¶m| H$m BbmO H$aZo Am{X ‘| ghm¶H$ hmoVo h¢&

amgm¶{ZH$ A{^{H«$¶mAm| ‘| Bbo³Q´>m°Z EH$ na‘mUw go Xÿgao na‘mUw ‘| ñWmZm§VarV hmo gH$Vo 

h¢  AWdm na‘mUwAm| ‘| Bbo³Q´>mZm| H$s ^mJrXmar hmo gH$Vr h¡&  amgm¶{ZH$ A{^{H«$¶mAm| ‘| 

g~go A§{V‘ N>X Ho$ Bbo³Q´>m°Z ^mJ boVo h¡&  H$^r-H$^r A§{V‘ N>X Ho$ Abmdm CnmÝV N>X Ho$ 

Bbo³Q´>mZ amgm¶{ZH$  A{^{H«$¶m ‘| ^mJ bo gH$Vo h¢& Eogo Bbo³Q´>mZ²g Omo amgm¶{ZH$  A{^{H«$¶m 

‘| ^mJboVo h¢ H$mo g§¶moOr Bbo³Q´>m°Zg² H$hbmVo h¢& (AÜ`m` iv Xo{IE)

Bgo OmZ br{OE… g^r na‘mUw Aï>H$ dædñWm AWdm Bbo³Q´>m°Zg² go g§nyU© H$jm| H$s 
ì¶dñWm àmá H$aZm MmhVo h¡&  do g~go H$ar~ Ho$ {ZpîH«$` A{Zb H$s g§aMZm àmá H$aZm 
MmhVo h¢&  Ego H$aVo g‘¶ na‘mUw Bbo³Q´>m°Z ñWmZm§V[aV H$a gH$Vo h¢&  àmá H$a gH$Vo h¢ 
AWdm ^mJrXmar H$a gH$Vo h¢&  na‘mUwAm| H$m VQ>ñW, Bbo³Q´>mZr¶ g§aMZm àmá H$aZm hr 
amgm¶{ZH$ A{^{H«$¶m H$s ‘w»¶ H$maU h¡& AÝ¶ AZwHy$b {dH$ën hmo Vmo Bbo³Q´>m°Zr¶ g§aMZm 
H$s nwZì¶©dñWm hmo gH$Vr h¡&

amgm¶{ZH$ g‘rH$aU

dm¶w ‘| H$m~©Z XhZ hmoZo Ho$ CXmhaU na {dMma H$s{OE&  H$m~©Z, dm¶w Ho$ Am³grOZ Ho$ 

gmW {H«$` H$aHo$ H$m~©Z S>mB© Am³gmBS> V¡¶ma H$aVm h¡&  ³¶m Amn Bg A{^{H«$¶m H$mo {bI 

gH$Vo h¢ ?

 H$m~©Z + Am³grOZ  → H$m~©Z S>mB AmH²$gmBS> 
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¶h epãXH$ g‘rH$aU h¡&  BgH$m JwUmË‘H$ AW© ‘mÌ hmoVmh¡&  H$m~©Z Am¡a AmH$grOZ H$mo 

A{^H$maH$ H$hVo h¢&  H$m~©Z S>mB AmH$gmBS> H$mo CËnmXH$ H$hVo h¢&  naÝVw empãXH$ g‘rH$aU 

A{^H$maH$ Am¡a CËnmXH$m| H$mo Ho$db gy{MV H$aVm h¡& bo{H$Z _mÌm {H$VZr BgH$s gyMZm Zht 

{‘bVr& AmBE h‘ Bg g‘rH$aU H$mo gyÌ Am¡a g§Ho$Vm| H$m Cn¶moJ H$a {bIVo h¢&

H$m~©Z + AmH$grOZ = H$m~©ZS>m¶Am°H$gmB©S>

A{^H$maH$  → CËnmXH$

}
C  +  O2  →  CO2

g§Ho$V Cn`mo{JV g{_H$aU

 ¶h amgm¶{ZH$ g‘rH$aU {bIZo H$m CÎm‘ {dYmZ h¡&  

•  JwUmË‘H$  … A{^H$maH$ Am¡a CËnmXH$ OmZZo ‘| ghm¶H$ h¡& 

•  n[a‘mUmË‘H$  … A{^H$maH$ Am¡a CËnmXH$ H$s _mÌm Ho$ ~rM g§~§Y OmZZo ‘| ghm¶H$ h¡& VWm 

Cn`mo{JV A{^H$maH$ Am¡a CËnÞ CËnmXH$ H$s _mÌm H$m nVmbJVm h¡& C:O2 : CO2 =1:1:1

Bg g‘rH$aU H$mo AÝ¶-VarHo$ go {bIH$a gwYma gH$Vo h¢&  C + O2 
CîU  CO2 + D$Om©

¶mX a{IE…- 

• CËnmXH$m| H$mo Xm{hZr Amoa {bIVo h¢& 

• A{^H$maH$ H$mo ~m¶t Amoa {bIVo h¢& 

g‘rH$aU {bIVo g‘¶ A{^H$maH$ AWdm CËnmXH$m| Ho$ g§Ho$V Am¡a AUwgyÌ Cn¶moJ H$aZm Mm{hE& 

EH$ Am¡a CXmhaU na {dMma H$a|J|&

O~ h‘ _¡¾o{e`_ H$mo Am°pŠgOZ Ho$ gmW ObmVo h¢ Vmo dh C‚mdb àH$me Ho$ gmW ObZo 

bJmVm h¡ Am¡a ‘o¾r{e¶‘ Am°³gmBS> CËnÞ hmoVm h¡& 

‘°¾r{e¶‘  + Am°pŠgOZ →  ‘°¾r{e¶‘ Am³gmBS> (empãXH$ g‘rH$aU) (JwUmË‘H$)

2Mg + O2 → 2MgO (g§Ho$V Cn`mo{JV g_rH$aU) (à_mUmË_H$)
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      ( )‘o¾r{e¶‘ na‘mUw 
Ho$ 2 ‘mob

 + ( )Am³grOZ AUw  
H$m 1 ‘mob

  → ( )‘o¾rer¶‘ Am³gmBS> 
AUw Ho$ 2 ‘mob

Š`m h_ Bg g_rH$aU H$mo Eogm {gI gH$Vo h¡& Mg + O → MgO ?

Zhr& ¶h {dYmZ Zht h¡&  Am³grOZ H$m {Û na‘mUw AUw h¡&  A{^H$maH$ Ho$ AUwAm| H$m 

AZwnmV CËnmXH$ Ho$ AUwAm| AZwnmV go g‘mZ hmoZm Mm{hE&

   Mg + O2 → MgO

¶h A{^H$maH$ Am¡a CËnmXH$m| H$mo {bIZo H$m ghr {dYmZ h¡&

Bgo OmZ br{OE… Ðì¶‘mZ Ho$ g§ajU {Z¶‘ Ho$ AZwgma Ðì¶ H$mo Z CËnÞ H$a gH$Vo h¢ Z 

Zï> H$a gH$Vo h¢&  ~m¶t Amoa Ho$ A{^H$maH$ Ho$ àË¶oH$ ‘ybVËd Ho$ AUwAm| H$s g§»¶m Xm{hZr 

Amoa Ho$ CËnmXH$ ‘| CnpñWV àË¶oH$ ‘ybVËd AUwAm| H$s g§»¶m go g‘mZ hmoZm Mm{hE&

 ¶hm± ~m¶t Amoa EH$ ‘o¾rer¶‘ h¡ Am¡a EH$ Mg XmhZr Amoa h¡&  bo{H$Z EH$ ~m¶t Am¡a 

EH$  ‘O2’  ‘o Xm{hZr Amoa CnpñWV h¡&  h‘| ‘O’ H$mo ‘MgO’. ht {bI gH$Vo&  Am¡a CËnmXH$ 

‘MgO’ Z ‘MgO2’. {bI Zht gH$Vo& MgO + O. {bI Zht gH$Vo&

A{^H$maH$ AWdm CËnmXH$ H$mo {H$gr nyUmªH$ go JwUm H$aZm Mm{hE Vm{H$ Ðì¶‘mZ H$m 

g§ajU {Z¶‘ ~Zm¶o aIo&  ¶{X  MgO H$mo 2 go JwUm H$a| Vmo dh 2,  2MgO. ~ZVm h¡&  A~ 

Am³grOZ Ho$ AUw g§Vw{bV hmo J¶o h¢&  bo{H$Z ‘o¾oer¶‘ Ho$ AUw g§Vw{bV H$aZo h‘| 2Mg  

{bIZm hmoJm {Oggo Mg g§Vw{bV hmo& 

g§Vw{bV g‘rH$aU h¡ … 2Mg + O2 → 2MgO

¶mX a{IE… {d{eï> g§X^© ‘| h‘ ‘ybVËd H$s dmñV{dH$ AmpÊdH$ AdñWm {Zé{nV H$aVo h¢&  

Cg g‘¶ ‘ybVËd H$m g§Ho$V dJ© H$moð>H$ ‘| {bIVo h¢& 

CXmhaU… h¡nmo³bmoag² Amåb h¡S´>mo³bmo[aH$ Amåb + {dH$mgerb Am³grOZ

        HClO            HCl           +      [O]

~m¶t Amoa Ho$ ‘ybVËdm| Ho$ AUwAm| H$mo Xm{hZr Amoa Ho$ AZwén ‘ybVËdm| Ho$ AUwAm| H$mo 

g‘mZ H$aZo H$s nÕ{V H$mo g‘rH$aU g§Vw{bV H$aZm H$hVo h¢& 

EH$ Am¡a CXmhaU na {dMma H$s{OE:
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                                            H2 + O2 → H2O

Bg CXmhaU ‘| g‘mZ h¡S´>moOZ Ho$ AUw XmoZmo Amoa h¡ naÝVw Am³grOZ AUwAm| H$s g§»¶m 

g‘mZ Zht& AV… Am°pŠgOZ AUy H$mo àW_ g§Vy{bV H$aZm hmoJm&

                                          H2 + O2 → 2H2O

Xm{hZr Amoa Ho$ h¡S´>moOZ Ho$ Mma AUw h¡&  ~m¶t Amoa Ho$ h¡S´>moOZ AUw H$mo Xo go JwUm H$s{OE 

Vm{H$ h¡S´>moOZ AUw g§Vw{bV hmo Om¶o& A~ g§Vw{bZ g‘rH$aU h¡& 

                                    2H2 + O2 → 2H2O

H$m¶©H$bmn 11.4

{ZåZ g_rH$aUm| H$mo g§Vw{bV H$s{OE&

• Al + Cl2 → AlCl3 [ gwPmd… AlCl3  H$mo 2 go JwUm H$s{OE ]

• KClO3 → KCl +O2 [ gwPmd… KClO3 H$mo 2 go JwUm H$s{OE ]

• Pb3O4 → PbO +O2 [gwPmd… Pb3O4 H$mo 2 go JwUm H$s{OE  ]

• Zn + HCl → ZnCl2 + H2 →

g‘rH$aU g§Vw{bV H$aZo H$m H$moB© {ZpíMV {dYmZ Zht h¡ Bgo H$mo{ee go hr grIZm h¡&  

¶h AmnH$mo AmXV hmo Om¶oJr O~ Amn nmR²>¶ nwñVH$ Ho$ AÝ¶ nmR>m| Ho$ g‘rH$aU {bIZm 

Aä¶mg H$amoJo& 

amgm¶{ZH$ A{^{H«$¶m Ho$ àH$ma 

A{^H$maH$ Am¡a CËnmXH$ Ho$ ñdén Ho$ AmYma na A{^{H«$¶mAm| H$mo Mma àH$mam| _| d{J©H¥$V 

{H$`m  J`m h¡&

•  amgm¶{ZH$ g§¶moJ 

• amgm¶{ZH$ {d^OZ 

• amgm¶{ZH$ à{VñWmnZ 

• amgm¶{ZH$ {Û{d^mOZ AWdm {Û${dñWmnZ 

1. amgm¶{ZH$ g§¶moJ 
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H$m¶©H$bmn 11.5

J§YH$ H$mo dm¶w ‘| àÁd{bV H$aZo na ’$sHo$ Zrbo a§J Ho$ gmW ObH$a J§YH$ S>m¶ Am³gmBS> 

V¡¶ma hmoVm h¡&  

         S + O2→ SO2

`h Xmo _ybVËdm| H$m g§`moOZ (g§`moJ) h¡&

H$m¶©H$bmn 11.6 

Ðd A‘mo{Z¶m ‘| Sy>~m¶o hþE H$m§M Ho$ XÊS> H$mo à~b h¡S´>mo³bmo[aH$ Amåb H$s Iwbr ~moVb 

Ho$ nmg bmBE&  A‘mo{Z¶‘ ³bmoamBS> H$m KZm Ywdm± {XImB© XoVm h¡&

            NH3 + HCl → NH4Cl

Bg A{^{H«$¶m ‘| Xmo ¶mo{JH$m|$ Ho$ g§¶moJ go Am¡a EH$ AÝ` ¶m¡{JH$ V¡¶ma hþAm h¡& 

amgm¶{ZH$ g§¶moJ EH$ A{^{H«$¶m h¡ {Og‘| Xmo ¶m A{YH$ ‘ybVËd AWdm ¶m¡{JH$ g§¶moJ 

H$aHo$ EH$ Z¶o CËnmXH$ H$mo V¡¶ma H$aVo h¢&  Bg à{H«$¶m H$mo A‘mo{Z¶m V¡¶ma H$aZo Ho$ Am¡Úmo{JH$ 

AZwà¶moJ ‘| Cn¶moJ H$aVo h¢ {Ogo hm~a à{H«$¶m H$hVo h¡& 

                        N2 + 3H2 → 2NH3

(amgm¶{ZH$ g§¶moJ ‘| AZoH$ A{^H$maH$m| Ho$ g§¶moJ go EH$ CËnmXH$ V¡¶ma hmoVm h¡&)

Bgo OmZ br{OE… hm~a à{H«$¶m… A‘mo{Z¶m J¡g H$mo Cd©aH$, Ho$ CËnmXZ ‘| H$ƒo dñVw Ho$ én 

‘| Cn¶moJ H$aVo h¡& hm~a Zo H¥${Ì‘ én go A‘mo{Z¶m V¡¶ma H$aZo H$m V§ÌkmZ H$m Am{dîH$ma 

{H$¶m&  Bg ¶moJXmZ Ho$ {bE CÝh|, amgm¶Z emó ‘| Zmo~b nwañH$ma àmá hþAm&  Bg à{H«$¶m 

‘| Z¡Q´>moOZ Am¡a h¡S´>moOZ CËàoaH$ H$s CnpñW{V ‘|, Cƒ Xm~ na H$ar~Z 500 ºC Vmn‘mZ 

na g§nm{XV hmoZo XoVo h¢&.

H$m¶©H$bmn 11.7 

{~Obr M‘H$Vo g‘¶ dm¶w‘§S>b Ho$ Z¡Q´>moOZ Am¡a Am³grOZ H$m g§¶moJ hmoVm h¡&  ³¶m 

Amn BgHo$ A{^H$maH$ Am¡a CËnmXH$m| H$s gyMr ~Zm gH$Vo h¡ ?  Bg A{^{H«$¶m H$m g§Vw{bV 

g‘rH$aU {b{IE& 
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2.  amgm¶{ZH$ {d^OZ Chemical decomposition

EH$ naIZbr ‘| 5 J«m‘ nmoQ>m{e¶‘ na‘o¾oQ> Hw$N> g_` Ja‘ H$s{OE&  EH$ ObVr AJa~Îmr 

H$mo naIZbr Ho$ ‘w±h Ho$ nmg bmBE&  ObVr AJa~Îmr H$mo AmJ nH$S>Vr h¡&  BgH$ H$maU 

Am°³grOZ H$m CËnmXZ h¡&

     2KMnO4 heat 
 
    K2MnO4       +        MnO2        +           O2

( ) nmoQ>m{e¶‘

na‘m°¾oQ> 
 → ( )nmoQ>m{e¶‘na

_±JZoQ>
  + ( )‘¡JZrO-S>m` 

Am³gmB©S>
 + ( )Am³grOZ 

¶h Omogo’$ {àñQ>br H$m AË¶wÎm‘ à¶moJ h¡ {OÝhmo§Zo _a³¶w[aH$ Am³gmBS> (nmao H$m Am³gmBS>) 

H$mo-CÎmb Vmb Ûmam gy¶© {H$aUm|H$mo A{^g¥V H$a Vnm¶m Am¡a Am³grOZ V¡¶ma {H$¶m& 

                                      2HgO → 2Hg + O2  
 amgm¶{ZH$ {d^OZ ‘| EH$ ¶m¡{JH$ Xmo ¶m A{YH$ Z¶o nXmWm} ‘| {d^m{OV hmoVm h¡&  

gm‘mÝ¶V… Bg H$m¶© Ho$ {bE D$Om© H$m à~ÝY H$aZm hmoVm h¡& 

CÎmb 
Vmb

gy`©{H$aUm| H$m g_Zm§Va nw±O

A{^gm[aV {H$aUo

nmam Am°ŠgmB©S>

{MÌ 11.1 ‘a³¶w[aH$ Am³gmBS> VnmH$a Am°³grOZ V¡¶ma H$aZm

ñ‘aU H$s{OE… Amåbr` AWdm AmåbrH¥$V nmZr ‘| {dÚwV Ymam àdm{hV H$aZo go nmZr, 

h¡BS´>moOZ Am¡a Am³grOZ ‘| {d^{OV hmo OmVm h¡&  nhbo nmZr H$mo EH$ ‘ybVËd ‘mZm OmVm 

Wm&  Bg à¶moJ go ¶h {gÕ hþAm {H$ dh ¶m¡{JH$ h¡&

amgm¶{ZH$ {d^OZ ‘| EH$ A{^H$maH$ AZoH$ CËnmXH$m| H$mo V¡¶ma H$aVm h¢&
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3. amgm¶{ZH$ {dñWmnZ Chemical displacement   

H$m¶©H$bmn 11.8 

EH$ bmoho Ho$ H$sb H$mo H$m°na gë’o$Q> Ho$ Obr¶ {db¶Z ‘| Hw$N> g‘¶ VH$ Sw>~moH$a a{IE&  

Amn XoI|Jo {H$ bmoho Ho$ H$sb na Vm±~m {Zjo{nV hmoVm h¡& 

CuSO4 + Fe → FeSO4 + Cu                

gyMZm… H$m°na gë’o$Q> {df¡bm h¡& AV… 

gmdYmZr go Cn`moJ H$ao&

H$m¶©H$bmn 11.9 

EH$ naIZbr ‘| {da§OH$ MyU© H$m {db¶Z br{OE&  (Omo H$bmoarZ J¡g H$m ómoV h¡&) Cg‘| 

nmoQ>m{e¶‘ Am¶moS>mB©S> {‘bmBE&  {db`Z Am`mo{S>Z Ho$ H$maU Jwbm~r ~ZVm h¡& 

        Cl2     +          2KI          →        2KCl         +        I2 

( )³bmo[aZ  + ( )nmoQ>m°{e¶‘ 

Am¶moS>¡S>   → ( )nmoQ>m°{e¶‘ 

³bmoamB©S> 
 + ( )Am¶mo{S>Z

Cnamoº$ Xmo CXmhaU ‘| A{YH$ {H«$¶merb YmVw AWdm AYmVw H$‘ {H«$¶merb YmVw AWdm AYmVw 

H$mo {dñWm{nV H$aVm h¡&  ¶h {dñWmnZ A{^{H«$¶m Ho$ CXmhaU h¢&  ³¶m Amn Vm§~o, bmoho Am¡a 

Mm§Xr H$mo CZHo$ {H«$¶merbVm Ho$ AmamohU H«$‘ ì¶dpñWV H$a gH$Vo h¡& 

H$m¶©H$bmn 11.10 

{ZåZ{b{IV A{^{H«$¶m H$mo Ü¶mZ go Xo{IE

                                                  Zn + H2SO4 → ZnSO4 + H2 

                                                      (Xþ~©b)

³¶m Amn Bg A{^{H«$¶m ‘| {dñWm{nV ‘ybVËd Am¡a {dñWmnZ H$maH$ nhMmZ gH|$J| ?

amgm¶{ZH$ {dñWmnZ A{^{H«$¶m ‘| A{YH$ {H«$¶merb ‘ybVËd, ¶m¡{JH$ ‘| go, H$‘ {H«$¶merb 

VËd H$mo {dñWm{nV H$aVo h¢&

¶h    {MÝh g‘rH$aUmo ‘| Adjon H$mo gy{MV H$aVm 
h¡& 

¶h {MÝh g‘rH$aUm| ‘| J¡g H$s _wº$s H$mo gy{MV 
¡&
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nÎmm bJmBE… ¶Ú{n h‘ {dñWmnZ A{^{H«$¶m Ûmam Mm§Xr H$mo bmoho AWdm Vm§~o na 

{dñWm{nV H$a gH$Vo h¢ Vmo ^r Bgo bonZ {dYmZ ‘| Cn¶moJ Zht H$a gH$Vo&  Am^yfUm| na 

Mm§Xr H$m bon bJmZo Bbo³Q´>moßbmoßboqQ>J Cn¶moJ H$aVo h¢&

4. amgm¶{ZH$ {Û{d^mOZ ¶m {Û$ {dñWmnZ 

H$m¶©H$bmn 11.11

gmo{S>¶‘ H$m~m}ZoQ> {db¶Z H$mo ‘o¾r{e¶‘ gë’o$Q> {db¶Z _| {‘bmBE&  h‘o§ g’o$X   

 Adjon àmá hmoVm h¡&  MgSO4 + Na2CO3 → MgCO3  + Na2SO4

H$m¶©H$bmn 11.12

EH$ naIZbr ‘| gmo{S>¶‘ H$m~m}ZoQ>> {db¶Z H$mo H¡$b{e¶‘ ³bmoamBS> _| {‘bmBE&  AmnH$mo 

ídoV Adjon àmá hmoVm h¡& 

                CaCl2 + Na2CO3 → CaCO3    + 2NaCl

Cnamoº$ CXmhaUm| ‘| YmpËdH$ VWm AYmpËdH$ ^mJm| H$m nañna {dñWmnZ hþAm h¡&  Eogr 

A{^{H«$¶mE± {Û{d^mOZ AWdm {Û {dñWmnZ ¶m {Û {dñWmnZ H$hVo h¢&

H$m¶©H$bmn 11.3

{ZåZ{b{IV CXmhaU ‘| ³¶m Amn ~Vm gH$Vo h¡ {H$ H$m¡Zgo ^mJ à{VñWm{nV hmoVo h¢ ?

           MgCl2        +       Na2CO3        →       MgCO3        +      2 NaCl     

( )‘m°¾o{e¶‘ 
³bmoamB©S>

 + ( )gmo{S>¶‘ 
H$m~m}ZoQ>  → ( )‘m°¾o{e¶‘ 

H$m~m}ZoQ>  + ( )gmo{S>¶‘ 
³bmoamB©S>

VQ>ñW A{^{H«$¶mEo Neutralization Reaction

`h EH$ àH$ma H$s A{^{H«$¶m hmoVr h¡, {Og‘| A{^H$maH$ jma (base) Ed‘² Amåbm (acid) 

hmoVo h¡&  Am¡a CËnmXH$ bdU Ed‘ Ob hmoVo h¡&  ¶h amgm¶{ZH$ {Û{d^mOZ H$s {H«$¶m hmoVr h¡&  
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H$m¶©H$bmn 11.4 

                           NaOH  + HCl → NaCl +  H2O

                                  (jma)     (Amåbm)    (bdU)    (Ob)

jma Am¡a Amåb H$mo {bQ>g‘ nona go nhMmZ gH$Vo h¡&  Amåbmo ‘| {‘bm {bQ>‘g bmb 

hmoVm h¡ VWm jma ‘o§ bmb {Jbm {bQ>g‘ nona {Zbm hmoVm h¡&  bmb ñdê$n Bg A{^{H«$¶m ‘| 

CËnmXH$ jma Am¡a Amåb Ho$ ~rM {bQ>‘g H$mJO VQ>ñW hmoVm h¡&  Eogr A{^{H«$¶m H$mo VQ>ñW 

A{^{H«$¶m H$hVo h¡& 

D$î‘m CÝ‘moMr A{^{H«$¶m Exothermic reaction  

{Og A{^{H«$¶m ‘| CËnmXH$ Ho$ gmW D$î‘m {d‘mo{MV hmoVr h¡&  Eogr A{^{H«$¶m H$mo D$î‘m 

CÝ‘moMr A{^{H«$¶m H$hVo h¡&

CXmhaU: àmH¥${VH$ J¡g H$m ÁdbZ CH4 + 2O2 → CO2 + 2H2O

Bgo OmZ br{OE… ídgZ EH$ D$î‘m CÝ‘moMr {H«$¶m h¡&  nmMZ hmoVo g‘¶ h‘mao Amhma ‘| 

pñWV H$m~m}h¡S´>oQ>> ½bwH$moO ‘| n[ad{V©V hmoVm h¡&  JëwH$moO h‘mao eara Ho$ ha EH$ H$mo{eH$m 

‘| {d^m{OV hmoVm h¡&  Omo Am³grOZ Ho$ gmW g§¶mo{OV hmoH$a D$Om© _wº$$ H$aVm h¡&  D$î‘m 

CÝ‘moMr A{^{H«$¶m Ho$ {bE {deof Zm_ "ídgZ' h¡&

         C6H12O6 + 6O2 → 6CO2 +6H2O + energy

D$î‘m emofr A{^{H«$¶m Endothermic reaction 

{Og A{^{H«$¶m ‘| Amgnmg H$s D$Om© H$mo D$î‘m Ho$ ê$n ‘| Amdemo{fV {H$¶m OmVm h¡& 

Eogr A{^{H«$¶m H$mo D$î‘m emo{f A{^{H«$¶m H$hVo h¢&

CXmhaU:     CaCO3    Vmn     CaO + CO2 

Am°³grH$aU Am¡a AdH$aU {H«$¶mEo Oxidation and Reduction reaction

nwamZo Am³grH$aU {gÕm§V Ho$ AZwgma {Og A{^{H«$¶m _| Am³grOZ H$mo nXmWm} Ho$ gmW 

{‘bm¶m OmVm h¡&  AWdm h¡S´>moOZ H$mo nXmW© go {ZH$mbm OmVm h¡&  

CXmhaU… EH$ MrZr {‘Å>r Ho$ ~V©Z ‘o 1 J«m‘ Vmå~o H$m nmdS>a boH$a Cgo Ja‘ H$s{OE&  
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H$m°na nmdS>a H$s gVhna H$m°na Am³gmB©S> H$s H$mbr naV O‘m hmoVr h¡& 

                        2Cu + O2 D$î‘m   2CuO

nmoQ>m{e¶‘ na‘o¾oQ>, nmoQ>m{e¶‘ ³bmoaoQ>, nmoQ>m{e¶‘ Z¡Q´>oQ> Am¡a hmBS´>moOZ n°am°³gmBS> gm‘mÝ¶ 

Am³grH$maH$ h¡& 

AdH$aU - {Og A{^{H«$¶m ‘| nXmWm} go Am³grOZ H$mo {ZH$mbm OmVm h¡, AWdm h¡S´>moOZ 

H$mo nXmWm} ‘| {‘bm¶m OmVm h¡&  Eogr A{^{H«$¶m H$mo AdH$aU H$hVo h¡, 

CXmhaU… O~ Ja‘ ³¶y{àH$ Am³gmB©S> ‘oQ>o[a¶b na h¡S´>moOZ Jm¡g H$mo nm[aV H$aVo h¡&  V~ 

BZH$s H$mbr gVh na ^yao MmH$ boVr Vm§~m g§J«hrV hmoVm h¡& 

                    CuO + H2 D$î‘m  Cu + H2O 

H$m~©Z, ‘o¾o{e¶‘, hmBS´>moOZ gë\$mB©S> Am¡a gë’$aS>m¶m³gmBS> gm‘mÝ¶ ê$n go Cn¶wº$ 

AdH$maH$&

Bbo³Q²>mZrH$ {gÕm§V Ho$ AZwgma Am³grH$aU BboŠQ´>m°Zm| H$mo gWmUm§VaU H$s à{H«$¶m h¡& 

AdH$aU BboŠQ´>m°Z àmá H$aZo H$s à{H«$¶m h¡&

Am³grH$aU à{H«$¶mEo AdH$aU à{H«$¶mEo

Am³grOZ H$mo {‘bm¶m OmVm h¡& Ed§ 

h¡S´>moOZ H$mo {ZH$mbm OmVm h¡& 

h¡S´>moOZ H$mo {‘bm¶m OmVm h¡&  Ed_² Am³grOZ H$mo 

{ZH$mbm OmVm h¡& 

Bbo³Q´>m°Zm| H$mo {ZH$mbm OmVm h¡& 

BboŠQ´>mZ H$m ñWmZm§VaU hmoVm h¡& 

Bbo³Q´>mZ H$mo àmá {H$¶m OmVm h¡& 

aoS>mŠg A{^{H«$¶m AWdm Am³grH$aU VWm AdH$aU A{^{H«$¶m 

O~ {H$gr EH$ A{^{H«$¶m ‘| EH$ A{^H$maH$Am³grH$aU hmo VWm Xÿgam A{^H$maH$ 

AdH$aU hmoVm h¡ V~ Eogo A{^{H«$¶m H$mo Am³grH$aU AdH$aU A{^{H«$¶m Redox H$hVo h¡&

CXmhaU… ³¶y{àH$Am³gmB©S> Ed‘² h¡S´>moOZ Ho$ ~rM H$s A{^{H«$¶m.
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CuO + H2 D$î‘m  Cu + H2O 

 Am³grH$aU 

AdH$aU

}

X¡{ZH$ OrdZ ‘| Am³grH$aU à{H«$¶m H$m à^md 

• Am^yfU AnZo àmH¥${VH$ M‘H$ Imo XoVo h¡

• g§jmaU… O~ YmVw na H$moB© Amgnmg Ho$ nXmW© H$m à^md hmoVm h¡&  O¡go Z‘r Amåb 

Am{X Bgo g§jmaH$ VVm B©go§ à{H«$¶m H$mo g§jmaU (corrosion) H$hVo h¡& 

Mm±Xr na H$m H$mbm ñVa Am¡a Vmå~o H$m ham ñVa Bgo  Ho$ H$maU hmoVm h¡ &

a¡ÝgrS>rQ>r (Amåbr`) (Rancidity)

O~ Vob Am¡a dgmE| Am³grH¥$V hmoVo h¡, V~ do IÅ>o ~ZVo h¡&  Am¡a BZH$m ñdmX ~XbVm 

h¡&  O~ h‘ hdm~§X g§J«mhH$ (H$ÝQ>oZa) ‘| ImZm aIVo h¡&  V~ Amhma Yr‘o J{V go Am³grH¥$V 

hmoVm h¡&  Am‘ Vm¡a na AÝQ>rAm³grS>oÝS> Ho$ ê$n ‘| Z¡Q´>moOZ J¡g H$mo Amhma H$s W¡br¶mo§ ‘| ^am 

OmVm h¡&

nVm H$s{OE… {Mßg Ho$ nm°Ho$Q>mo ‘| Z¡Q´>moOZ J¡g H$mo ^am OmVm h¡ ? ³¶m| ?

Bgo Om{ZE… Oob ~±J H$m Cn¶moJ Amhma g§ajU Ho$ {bE H$aVo h¡& 

{dbmo‘ A{^{H«$¶ (Ravesible Reactions)

gmYmaU ¶m amgm¶{ZH$ A{^{H«$¶m EH$hr {Xem ‘| hmoVr h¡&  na§Vw H$hr ~ma AnZo Amn 

{dnarV {Xem ‘| hmoVr h¡&  Eogr amgm¶{ZH$ A{^{H«$¶m H$mo à{VdË`© A{^{H«$¶m H$hVo h¡& 

CXmhaU… O~ h‘ bmb Vá bmoho na ~mîn H$mo nm[aV H$aVo, bmoho Ho$ ‘±¾o{Q>H$Am³gB©S> 

Ed‘² h¡S´>moOZ ~ZVm h¡& `Xr h¡S´>moOZ H$mo Ja‘ bmoho Ho$ ‘¡¾oQ>rH$ Am³gmB©S> na nm[aV H$aVo h¡&  

V~ CbQ>r A{^{H«$¶m hmoVr h¡&  bmohm Am¡a ~mîn CËnÞ hmoVo h¡&
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                    3Fe + 4H2O  Fe3O4 + 4H2 

àË`d{V© amgm`{ZH$ {H«$`mAm| H$mo amgm`{ZH$ g[_H$aU _| Xe©m`o O¡go Xmo ~mUmo§ go gw{MV 

H$aVo h¡& 

D$î‘m n¥WH²$H$aU  Thermal Dissociation 

¶h ^r EH$ àH$ma H$s àË`d{V© A{^{H«$¶m h¡&  BZ‘o nXmW© Ja‘r go {d^m{OV hmoVm h¡&  

O¡go CËnÞ nXmW© O~ W§S>o hmoVo h¡&  V^r dh g§¶mo{OV hmoH$a _yb nXmW© ~ZVm h¡&  BZ‘o nXmW© 

H$mo Zï> hmoZo Zhr {X¶m OmVm&

CXmhaU O~ A‘mo{Z¶‘ ³bmoamB©S> H$mo Ja‘ H$aVo h¡ V~ A‘mo{Z¶m Am¡a h¡S´>moOZ ³bmoamB©S> 

J¡g CËnÞ hmoVo h¡& NH3 J¡g Am¡a HCl J¡g H$mo g§J«mhH$ ~mha ‘wº$ hmoZo Zhr XoVm, ¶h R>§S>m 

hmoZo na nwZ… g§¶mo{OV hmoH$a A‘mo{Z¶‘ ³bmoamB©S> ~ZVm h¡&

                      NH4Cl  NH3 + HCl

n[a¶moOZm H$m¶© 

{ZåZmo Ho$ ~mao ‘o OmZH$mar g§J«{hV H$s{OE

1) EÝPmB©‘ H$s à{H«$¶m 

2) àH$mer¶ à{H«$¶m

3) CËàoaH$ à{H«$¶m

Amn grI MwHo$ h¡ 

• ^m¡{VH$ n[adV©Z Ed§ amgm¶{ZH$ n[adV©Z _| ^oX&

• amgm¶{ZH$ A{^{H«$¶mAm| Ho$ {^Þ àH$ma&

• amgm¶{ZH$ A{^{H«$¶m Ho$ àH$ma Ho$ amgm¶{ZH$ g_rH$aU {bIZm &

• amgm¶{ZH$ g‘rH$aUm| H$mo {bIZm Am¡a g§Vw{bV H$aZm&
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 Aä¶mg 
I. {ZåZ{b{IV AnyU© H$WZ / àíZ Ho$ Mma-Mma {dH$ën {X¶o J¶o h¢&  ghr CÎma H$m M¶Z 

H$s{OE&

1. g‘rH$aUm| Ho$ g§VwbZ H$m AmYma h¡ - 

 A. AdoJmÐm| H$s g§»¶m 

 Am. g§doJ g§ajU {gÕm§V 

 B. amgm¶{ZH$ A{^{H«$¶m MbZo H$s eV]

 B©. Ðì¶‘mZ g§ajU {Z¶‘ 

2. {ZåZm| ‘| g§Vw{bV g‘rH$aU nhMm{ZE

 A. SiO2 + Mg → Si + MgO

 Am. SiO2 + 2Mg →Si + 2 MgO

 B. SiO + Mg → Si + MgO2

 B. SiO2 + Mg → SiO + 2MgO

3. amgm¶{ZH$ {dñWmnZ H$m ghr H$WZ h¡ -

 A. H$‘ {H«$¶merb ‘ybVËd A{YH$ {H«$¶merb ‘ybVËd H$mo {dñWm{nV H$aVm h¡& 

 Am. EH$ AYmVy A{YH$ {H«$¶merb AYmVy H$mo {dñWm{nV H$aVm h¡& 

 B. A{YH$ {H«$¶merb YmVy H$‘ {H«$¶merb YmVy H$mo {dñWm{nV H$aVm h¡& 

 B©. dm¶w ‘| H$m~©Z XhZ H$aZo na D$î‘m CËnÞ hmoVr h¡& 

4. nmZr ‘| e¸$a H$m {_bZm amgm¶{ZH$ A{^{H«$¶m H$m CXmhaU Zht h¡ ³¶m|{H$ 

 A. D$Om© ‘| H$moB© n[adV©Z Zht hmoVm& 

 Am. n¶m©á D$î‘m CËnÞ Zht hmoVr h¡& 

 B. H$moB© ZB© dñVw CËnÞ Zht hmoVr& 
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 B©. H$moB© A{Zb CËnÞ Zht hmoVo& 

5. {ZåZm| ‘| H$m¡Zgm; Xmo ¶m¡{JH$mo Ho$ g§¶moJ go Am¡a EH$ ¶m¡{JH$ V¡¶ma hmoZo H$m

  {ZénU H$aVm h¡ - 

 A. 2SO2 + O2 → 2 SO3

 Am. CaCO3→ CaO + CO2 

 B. H2O + SO2 → H2SO3

 B©. 2Na + 2H2 O → 2 NaOH + H2 

II. {ZåZ {b{IV A{^{H«$¶mAm| H$mo g§Vw{bV H$s{OE :

1. Cu+ H2SO4 -→ CuSO4 + SO2  + H2O

2. Fe + H2O -→ Fe3O4 + H2  

3. CH4 + O2 → CO2 + H2O. 

III. {ZåZmo Ho$ CÎma Xr{OE

1. ^m¡{VH$ n[adV©Z VWm amgm¶{ZH$ n[adV©Z Ho$ H$moB© VrZ A§Va {b{IE& 

2. {ZåZmo H$mo ^m¡{VH$ n[adV©Z VWm amgm¶{ZH$ n[adV©Zmo Ho$ g‘yh ‘| {b{IE…

 A. Z‘H$ H$m nmZr ‘o {nKbZm  Am. BªYZ H$m ObZm 

  B. bmoho H$m O§J  B©. ~’©$ H$m {nKbZm 

3. ha EH$ amgm¶{ZH$ A{^{H«$¶m Ho$ {bE EH$ CXmhaU Xr{OE& 

4. {ZåZmo H$mo amgm¶{ZH$ g§¶moOZ, amgm¶{ZH$ {d^mOZ, amgm¶{ZH$ {dñWmnZ, 

  amgm¶{ZH$ {Û {dñWmZ ‘| dJuH¥$V H$s{OE& 

a) CaCO3  Vmn    CaO + CO2 
  b) 2Ag NO3 + Cu → Cu(NO3)2 + 2Ag 

b) 2SO2 + O2 → 2SO3 ↑        d) NaCl + AgNO3 → AgCl ↓ +NaNO3

5. amgm¶{ZH$ g‘rH$aU gyÌ VWm g§Ho$Vmo go {bIZo Ho$ H$m¡Z go bm^ h¡ ?
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6. OmS>o Ho$ ‘m¡g‘ ‘| H$B© nm¡Ymo H$s n{V¶m± YaVr na {JaVr h¡&  Bgo àXÿfU 

  Zhr hmoVm bo{H$Z ßbmñQ>rH$ Ho$ H$mJO go àXÿfU hmoVm h¡&  ¶h Ñï>m§V H$m¡Zgo 

  àH$ma H$s A{^{H«$¶m gy{MV H$aVm h¡& 

7. Eb.nr.Or. ‘| ã¶wQ>oZ CnpñWV h¡&  CgH$mo AUwgwÌ C4H10. h¡&  g§nyU© XhZ hmoZo

   na àmá g§^dZr¶ CËnmXH$m| Ho$ Zm‘ {b{IE& 

8. Vobmo Ho$ Iam~ Z hmoZo Ho$ Hw$N> Cnm¶ ~VmB©E ?

IV. {ZåZm| Ho$ {bE d¡km{ZH$ H$maU Xr{OE&

1. H$m°na gë’o$Q> go bmohm, Vm§~o H$mo {dñWm{nV H$aVm h¡&  na§Vw Vm§~m bmoh 

  H$mo {dñWm{nV Zhr H$aVm h¡& 

2. ídgZ {H«$¶m ¶h D$î‘m CÝ‘moMr {H«$¶m h¡ ?

3. amgm¶{ZH$ g‘rH$aU ‘| Am³grOZ H$mo O2gogy{MV H$aVo h¡&  ~ëH$s O Zhr   

  Ed‘² H$bmoarZ H$mo Cl2 go gy{MV H$aVo h¢ & Cl Zhr ?

4. ßbmñQ>rH$ Cn¶moJ H$‘ H$aZm Mm{hE& 


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AÜ¶m¶ 12 

X¡{ZH$ OrdZ ‘| amgm¶{ZH$

X¡{ZH$ OrdZ ‘| agm¶Z 

gm~yZ VWm 
An_mO©H$

Cn¶moJ

~|H$sJ gmoS>m

V¡¶mar

Cn¶moJ

gë’$a 
S>m¶m³gmB©S>

V¡¶mar

JwUY‘©

Cn¶moJ

Cn¶moJ

ãbrqMJ nmdS>a 

³bmoarZ 

V¡`mar

JwUY‘©

³bmoarZ H$s V¡¶mar, JwUY‘© Am¡a Cn¶moJ, :- h_mao Zm§XrZ OrdZ _o h_ AZoH$ amgm`{ZH$mo H$m 

Cn`moJ H$aVo h¡ &

 Z_H$ Ho$ ~rZm h_mao Amhma H$s H$ënZm Zhr H$a gH$Vo&  Z‘H$ H$m amgm¶{ZH$ Zm‘ ³¶m 

h¡ ?  ³¶m AmnZo H$^r {da§OH$ MyU©  X¡Im h¡ ?  {da§OH$ MyU© O~ Ka ‘| Cn¶moJ H$aVo h¡, 
³¶m Amn BgH$s J§Y go Cgo nhMmZ gH$Vo h¡ ?  {da§OH$ MyU© Am¡a Z‘H$ ‘| gm‘mÝ¶ ‘ybVËd 

H$m¡Zgm h¡ ?  BZ ‘| gm‘mÝ¶ h¡ ³bmoarZ&  AmB©¶o ³bmoarZ Ho$ ~mao ‘| A{YH$ OmZ b|& 

³bmoarZ Ho$ I{ZO : hmbmBQ> AWdm Z‘H$ nËWa, ñbmB© dmBQ>, Ho$‘bmBQ>, ³bmoamnoQ>mBQ> 

³bmo[aZ Ho$ gm‘mÝ¶ I{ZO h¢&

 ³bmoarZ ^yJ^© VWm g‘wÐr Ob ‘| Cnbã` h¡&  
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nVm H$s{OE ³bmoarZ Ho$ EH$ na‘mUw ‘| 17 Bbo³Q´>m°Z hmoVo h¡&  Vmo ³bmoarZ Ho$ EH$ na‘mUw ‘| 

{H$VZo àmoQ>mZ hmoVo h¢ kmV H$s{OE& 

H$m¶©H$bmn 12.1 

 O~ Amn XdmB© IarXVo h¢, Vmo XdmB© na bnoQ>o H$mJO na N>no XdmB© Ho$ ‘m¡{bH$ A§e n{T>¶o 

VWm Cg‘| ³bmoarZ ¶wº$ ¶mo{JH$m| H$s gyMr ~ZmBE& 

³bmoarZ AZoH$ CÔoí¶m| Ho$ {bE Cn¶moJ H$aVo h¡&  AmB©E, OmZ bo {H$ ³bmoarZ ~S>o n¡‘mZo 

na H¡$go V¡¶ma H$aVo h¢& 

CÚmoJm| ‘| Obr¶ gmo{S>`_ ³bmoamBS> AWdm Ðd ê$nr (electrolysis) gmo{S>¶‘ Šbmoam¡S> 

Ûmam {dÚwV Ymam nm[aV H$aZo go ³bmoarZ CËnmXZ H$aVo h¢&  gmo{S>¶‘ h¡S´>m°³gmBS> (NaOH) Am¡a 

hmBS´>moOZ (H2) gmW gmW CËnm{XV hmoVo h¢ O~ {H$ gmo{S>¶‘ ³bmoamBS> H$m Obr¶ {db¶Z H$m 

{dÚwV {díbofU {H$¶m OmVm h¡&. 

Bgo OmZ br{OE…  Ob Cn¶moJ H$aHo$ Omo {db¶Z V¡¶ma H$aVo h¢ Obr` {db¶Z H$hbmVo 

h¢&  nXmW© H$m KZ ê$n n¶m©á ‘mÌm ‘| Ja‘ H$aZo go {nKb OmVm h¡&  nXmW© Ho$ Ðd ê$n H$mo 

Jbr¶ AdñWm H$hVo h¡&  A{db¶erb nXmW© Omo A{^{H«$¶m ‘| V¡¶ma hmoVo h¢ Cgo Adjon 

(precipitate.) H$hVo h¢&  

H$mb© {dbhoë_ ñH$sbo

H$mb© {dëho_ ñH$sbo

 gZ² 1774 ‘|, ñdr{S>e amgm¶ZemñÌk H$mb© {dbhoë‘ 

ñH$sboZo å¶m§JZrg S>m¶ Am³gmBS> na h¡S´>mo ³bmoamBS> 
Amåb H$s A{^{H«$¶m H$aHo$ XoIr&  CÝhm|Zo EH$ ham J¡g 

CËnÞ hmoVo XoIm&  CÝhmoZo gmoMm H$s CËnÞ J¡g Am³grOZ 
h¡&  bo{H$Z dh Am³grOZ Zht Wm&  1810 VH$ {H$gr 

H$mo kmV Zht hþAm {H$ CËnÞ J¡g ³bmoarZ h¡ bo{H$Z 

1810 ‘| ga² h‘’$ao Xd Zoo Bg J¡g H$mo {ZpíMV ‘ybVËd 
Ho$ én ‘| nhMmZm Am¡a Cgo ³bmoarZ Zm‘m§{H$V {H$¶m& 

³bmoarZ J«rH$ eãX ³bmoamo go CËnÞ h¡&  ³bmoamo H$m AW© hëH$m ham hmoVm h¡&  h‘ à¶moJembm 

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



153

‘| ³bmoarZ Aën‘mÌm ‘| V¡¶ma H$a gH$Vo h¢&  

{dYmZ 1

{MÌ 12.1 ‘| Xem©¶o J¶o O¡go à¶moJ gmYZ ì¶dpñWV H$a br{OE&  EH$ âbmñH$ ‘| 20 

J«m‘ å¶m§JZrg S>m¶ Am³gmBS> br{OE&  {Wgb ’$Zob Ûmam à~b h¡S´>mo³bmoarH$ Amåb {‘bmBE 

Vm{H$ {Wgb ’$Zb H$s ZmoH$ Amåb ‘| Sw>~r aho&  A^r âbmñH$ Ja‘ H$s{OE&. 

gë\$`yarH$ 
Amåb

AmH¥${V 12.1 ŠbmoarZ H$s V¡¶mar 

âbmñH$ ‘| V¡¶ma hþ¶o A{Zb H$mo Ü¶mZ go Xo{IE&  A{Zb H$mo dm¶w Ho$ D$nar {dñWmnZ 

{dYmZ go BH$Å>m H$aVo h¢&  

MnO2   +   4HCl  Vmn             MnCl2      + Cl2     +   2H2O 

(‘¢JZrO S>m¶m³gmB£)    (gm§Ð h¡S´>mo³bmoarH$ Amåb)                 (‘¡JZrO³bmoamB©S>)     (³bmoarZ)          (nmZr)

{dYmZ 2

O~ KZ énr nmoQ>m{e¶‘ na‘m§JZoQ> na ~y±X-~y±X à~b h¡S´>mo³bmo[aH$ Amåb {‘bmVo h¢ Vmo 

{Wgb H$sn
{dVaU Zm{bH$

gm§Ð h¡S´>moH$ëarH$ Amåb

d¥ÎmmH$ma Vb nmÌ

_±JZrO hm`-AmŠgmB©S>

Ob
ŠbmoarZ dm`y nmÌ
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³bmoarZ J¡g ‘wº$ hmoVm h¡&  Bg ‘wº$ J¡g H$m dm¶w Ho$ D$nar {dñWmnZ {dYmZ go g§J«h {H$¶m 

OmVm h¡&

gm§Ð gë\$`w[aH$ Amåb

{dVaU Z{bH$m

à¶moJ gmYZ AmH¥${V 12.2 ‘| Xem©¶m J¶m h¡&+
  
+++

gmo{ME  : ‘wº$ J¡g H$mo dm`y Ho$ D$nar {dñWmnZ {dYmZ go g§J«h H$aVo h¡& Š`mo?

{Wgb ’$Zob H$s ZmoH$ H$s âbmñH$ Ho$ Sy>~mZm Mm{hE, ³¶m| ?

Bgo OmZ br{OE : h‘ {d{ZJa Am¡a {da§OH$ MyU© n¶moJH$a ^r ³bmoarZ V¡¶ma H$a gH$Vo h¢&

H$bmoarZ Am{Zb H$mo nm±M dm`ynmÌm| _o g§J«{hV H$aHo$ {ZåZ H$m`©H$bmn H$s{OE & 

gm§Ð h¡S´>moH$bmoarH$ Amåb

ŠbmoarZ A{Zb

Ob

2KMnO4  + 16HCL             2KCI + 2MNCI2 + 5CI2 +8H2OCî_m

( )³bmoarH$ ()nmZr                               +                                              +                +     ( )nmoQ>m{e¶‘ 
na‘m§JZoQ ( )g§mÐ h¡S´>moH$bmoarH$ 

Amåb ( )nmoQ>m{e¶‘
h¡S´>mo³bmoamB©S> ( ) ‘¢JZrO 

³bmoamB©S>
Cî_m

\$Zob

ñ±Q>mS>

nmoQ>°m{e`_ na_°¾oQ>
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H$m¶©H$bmn 12.2

à¶moJ {ZarjU {ZîH$f© 

1 dm`ynmÌ _o ahr ŠbmoarZ J±g H$m 

a§J H$m {ZarjU H$s{OE&

[\$H$m h[aV nrbm 

a§J

ŠbmoarZ A{Zb H$mo a§J h¡ 

`h Xemm©Vm h¡ & 

2 ŠbmoarZ dm`ynmÌ _o Jrbm Zrbm 

{bQ>_g nona nH${S>`o

Zrbm {bQ>_g nona 

bmb ~ZVm h¡ &

`h Amåbr`Vm JwUY_© 

Xem©Vm h¡ &

3 Omb _o {^JmoB© Jwbm~ H$s 

n§Iy{S>`mo H$mo ŠbmoarZ dm`ynmÌ _o 

àdo{eV H$s{OE &

dU©hrZ ~ZVo h¡ & 

(a§JahrV)

ŠbmoarZ H$m {da§OH$ 

JwUY_© ~VmVm h¡ &

4 Ob _o {~Zm {^Jmo`o JwËJf 

n§Iw{S>`m| H$mo ŠbmoarZ dm`ynmÌ _o 

àdoerV H$s{OE &

a§J AmgmZr go Zhr 

OmVm & 

Ob H$s AZwnpñWVr _o 

{da§OH$ JwUY_© H$m`© Zhr 

H$aVm &

5 ŠbmoarZ dm`ynmÌ _o ObVr hþB© 

_mo_~Vr àdoerV H$s{OE &

_mo_~Vr {\$Ho$ 

YwE±Xma Ádmbm go 

ObVr h¡ &

ŠbmoarZ XhZ H$mo _XV 

H$aVm h¡ `h ñnîQ> hmoVm h¡ 

(boH$sZ Am°pŠgOZ O¡gm 

Zhr

 BZ H$m¶©H$bmnm| Ho$ AmYma na ³bmoarZ Ho$ ^m¡{VH$ JwUm| H$s gyMr ~ZmBE&

amgm¶{ZH$ JwUY‘©  :-

  AmB©E h‘ ³bmoarZ Ho$ amgm¶{ZH$ JwUY‘© g_PVo h¡ &

1.  {M‘Q>o H$s ghm¶Vm go EH$ ObVro ‘o¾rer¶‘ Ho$ ’$sV H$mo ³bmoarZ Ho$ dm`ynmÌ ‘| a{IE&  

Amn ¶hm± ³¶m {ZarjU H$aVo h¢ ?  ‘o¾rer¶‘ ³bmoamBS> H$m a§J ³¶m h¡ ?  amgm¶{ZH$ 
g‘rH$aU {b{IE& 
 Mg  +  Cl2       →    MgCl2

   (Magnesium)  (Chlorine)        (Magnesium Chloride)

2.  ³bmoarZ a§OH$ Ho$ gmW à{V{H«$¶m H$aVo hþE a§OH$ noÝQ>m³bmoamBS> V¡¶ma H$aVm h¡&  
 2P     + 3Cl2    →  2PCl3       [³bmoarZ gr{‘V ahZo na]          

(Phosphorus)             (chlorine)             (Phosphorus  trichloride)
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 2P  +  5Cl2    →  2PCl5    [³bmoarZ A{YH$ ahZo na]
(phosphorus) (chlorine) (phosphorus pentachloride)

3. gmo{S>¶‘ Ho$ gyIo Qw>H$S>o H$mo ³bmoarZ Ho$ dm`ynmÌ ‘| a{IE&  Amn ³¶m XoIVo h¢ ?  dm`ynmÌ 

‘| CËnÞ CËnmXH$ H$m Zm‘ Xr{OE&  amgm¶{ZH$ g‘rH$aU {b{IE&  gmo{S>¶‘ ~hþV VoOr 

go gwdU© nrbo a§J Ho$ gmW ObVm h¡&  

 (MoVmdZr…)

 2Na    +  Cl2          →      2NaCl
(Sodium)  (Chlorine) (Sodium Chloride)

4. ³bmoarZ Ho$ dm`ynmÌ ‘| Aë¶w{‘{Z¶‘ Ho$ MyU© H$mo {N>S>{H$¶o, AmnH$mo ³¶m ZOa AmVm h¡ ?  

Oma ‘| CËnÞ CËnmXZ H$m Zm‘ {b{IE&  amgm¶{ZH$ g‘rH$aU {b{IE& 

 2Al      +  3Cl2 →  2AlCl3
(Aluminium)  (Chlorine) (Aluminium trichloride)

Aë¶w{‘{Z¶‘ Ho$ H$U C‚mdb àH$me Ho$ gmW ObVo h¡§& 

5. ³bmoarZ Jog nmZr ‘| Kwb OmZo na h¡nmo³bmoag Amåb V¡¶ma hmoVm h¡&  ¶h h¡n>mo³bmoag Amåb 

{dH$gZerb Am³grOZ nascent oxygen (O) ‘wº$ H$aVm h¡ Am¡a h¡S´>mo³bmarZ Amåb 

~ZVm h¡&  {dH$gZerb Am³grOZ (nascent oxygen) e{º$embr Am³grH$maH$ h¡ 

Omo ³bmoarZ Ho$ {da§OZ VWm H$sQ>mU ZmeH$ JwUm| H$m H$maUr^yV h¡&  

Bgo Om{ZE… ³bmoarZ H$m Eo{Vhm{gH$ Cn¶moJ… 19dt eVmãXr ‘| g~ go nhbo ³bmoarZ H$mo 
{dg§H«$_U ‘| Cn¶moJ {H$¶m Wm Vm{H$ nmZr go CËnÞ ~r‘m[a¶m§ O¡go Q>¡’$mBS>, H$m°bam, A{Vgma  
Am¡a J¡g Ho$ H$maU Am§VgyOZ  {Z¶§ÌU hmo gHo$ {OgHo$ H$maU go ^r ¶wÕ ‘| ‘aZodmbm| go 
A{YH$ bmoJ ‘mao OmVo Wo&
 {dg§H«$_U  Ho$ Abmdm ³bmoarZ H$sQ>mUw hQ>mZo Ho$ {bE Cn¶wº$ h¡&  ¶h {H$MS>  {‘Q²>Q>r 
Am¡a e¡dmb H$mo nmBn Am¡a Obg§J«h Q>¢H$ ‘| ~T>Zo go amoH$Vm h¡&  Am¡a nmZr ‘| go AZwn¶moJr 
ZmBQ´>moOZ ¶m¡{JH$mo H$mo hQ>mZo ‘| ghm¶H$ h¡&

kmV H$s{OE… {~Zm agm¶Z Ho$ Cn¶moJ {H$¶o {dg§H«$_U H$aZo Ho$ {dYmZ H$s OmZH$mar àmá 

H$s{OE& 

gyMZm… no¶ Ob emoYZ ‘| A{YH$ ³bmoarZ Cn¶moJ H$aZo na amoH$ bJmZm Mm{hE&
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Cn¶moJ… 

1. {da§OH$ MyU© Ho$ CËnmXZ ‘| ŠbmoarZ H$m Cn¶moJ H$aVo h¢& 

2. h¡S´>mo³bmo[aH$ Amåb Ho$ CËnmXZ ³bmoarZ Cn¶moJ H$aVo h¢& 

3. H$mJO _wbm`_ dñVw Ho$ CÚmoJ ‘| Cn¶moJ H$aVo h¢& 

4. Kaoby H$m¶m} ‘| {da§OZ H$maH$ Ho$ én _o VWm ObemoYZ ‘| Cn¶moJ H$aVo h¡&

5. nm°br {dZmBb ³bmoamBS> (PVC) Am¡a ³bmoamoâbmoamo H$m~©Z²g Ho$ CËnmXZ ‘| Cn¶moJ H$aVo h¢& 
(CFC)

6. ³bmoarZ H$mo ~|OrZ ho³gm³bmoamBS> {Ogo {~.EM.gr (BHC) H$hVo h¢ Am¡a S>m¶³bmoamo S>m¶ 

{’$ZmoBb Ð¡ ³bmoamBWoZ {dg§H«$‘m§H$ (DDT) Ho$ CËnmXZ ‘| H$aVo h¢&

7. d¡ÚH$s¶ AZwà¶moJ :

• AÝV… ZmS>r jmar¶ {db¶Z (saline solutions) Ho$ CËnmXZ ‘| gm_mÝ` bdU H$m 

Cn¶moJ H$aVo h¢& 

• ~ohmoe H$aZo H$s XdmB© ³bmoamo’$m°‘© (chloroform) Ho$ CËnmXZ ‘| ³bmoarZ H$m Cn¶moJ 

H$aVo h¢&.

gmo{ME… {da§OH$ MyU© H$mo ñZmZJ¥h Am{X ‘| AË¶{YH$ Cn¶moJ Zht H$aZm Mm{hE, ³¶m|?

Bg OmZ br{OE… ³bmoarZ J¡g H$mo MyZo Ho$ nmZr ‘| 400 0C gober¶g na nm[aV H$aZo go, 

{da§OH$ MyU© V¡¶ma hmoVm h¡& 

 Ca(OH)2          +     Cl2           
4000c

     Ca(OCl)2       +        H2O

(H$m°pëe¶‘ h¡S´>m³gB©S>)          (³bmoarZ)                                   (H$m°pëe¶‘ AmpŠg ŠbmoamBS>)                    (nmZr >) 

Bgo OmZ br{OE… da§OZ EH$ à{H«$¶m h¡ {Og‘|, agm¶Z Ûmam H$nS>m| Ho$ aoem| H$m, gyV H$m, 

H$nS>m| H$m, O¡dH$ nXmWm] H$m Am¡a d¥j Ho$ JwX²Xo (H$mJO CËnmXZ ‘|) Am{X H$m ídoV ~ZmZo 
AWdm àmH¥${VH$ a§J {ZH$mbZo Cn¶moJ H$aVo h¢& 

Bgo OmZ br{OE… erV`§Ì ‘| Cn¶wº$ gr.E’$.gr. (CFC) hm{ZH$maH$ h¡ ³¶m|, OmZH$mar 

g§J«{hV H$s{OE& 
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Bgo OmZ br{OE… 
1. S>r.S>r.Q>r. nhbr ~ma 1873 ‘| V¡¶ma {H$¶m J¶m Wm, naÝVw Cgo {ÛVr¶ ‘hm¶wÕ H$m   

(1939-45) VH$ Cn¶moJ Zht {H$¶m J¶m& 

2. gmd©O{ZH$ Amamo½¶ A{YH$m[a¶m| H$mo nhbr ~ma kmV hþAm H$s O~ CÝhm|Zo ¶h OmZm 

{H$ S>r.S>r.Q>r. amoJ ’¡$bmZodmbo H$sQ>mUw ‘maZo gj‘ h¡ Am¡a ¶h OmZ {b¶m {H$ ’$gb Zme 

H$aZodmbo ‘hm‘mar amoH$ gH$Vo h¡&  1950 Ho$ AÝV ‘| {H$gmZm| Zo ‘hm‘mar go ~MZo Ho$ {bE 

AnZo IoVmo§ ‘| S>r.S>r.Q>r. A{YH$ Cn¶moJ H$aZm ewé {H$¶m& 

3. S>r.S>r.Q>r. Ho$ Xþîn[aUm‘ ‘mZd ñdmñÏ¶ na d¡km{ZH$ én go A~ ñnï> {H$¶m J¶m h¡&  

({dñV¥V OmZH$mar AÜ¶m¶ 2‘| n{T>¶o)&  

gë’$a S>m¶ Am³gmBS>: 

V¡¶mar, JwUY‘© Am¡a Cn¶moJ

AÊS>m| H$m nrbm ^mJ, ’y$bJmo~r, ‘ybr, ß¶mO Am¡a bhgyZ ‘| gë’$a (J§YH$) nm¶m OmVm 

h¡& AnZo Ho$em| ‘|, ZmIyZm| ‘| Am¡a ËdMm ‘| ^r J§YH$ nm¶m OmVm h¡&  O~ dh ObVr h¡ Vmo EH$ 

{d{eï> J§Y AmVr h¡&  ¶h {d{eï> J§Y gë’$a S>m¶ Am³gmBS> Ho$ H$maU go AmVr h¡&  AmBE 

J§YH$ Am°ŠgmB©S> ¶m¡{JH$ Ho$ ~mao ‘| A{YH$ OmZH$mar àmá H$aVo h¢& 

Bg OmZ br{OE… H«$‘e… H$m¡na n¡aoQ²>g² Am¡a {gZm~ma go O~ Vm±~m Am¡a nmao Am{X 

H$m {ZîH$f©U H$aVo h¢ Vmo gë’$a S>m¶ Am³gmBS> ‘wº$ hmoVm h¡&  noQ´>mob Ho$ ew{ÕH$aU 

‘| gë’$a S>m¶ Am³gmBS> ‘wº$ hmoVm h¡&  H$mo¶bo go {dÚwV CËnÝZ H$aZodmbo 
g§¶§Ì Am¡a Ádmbm‘wIr {dñ’$moQ> hmoVo g‘¶ gë’$a S>m¶ Am³gmBS> ‘wº$ hmoVm h¡& 

gë’$a S>m¶ Am³gmBS> H$m g§emoYZ… Joseph Priestley df© 1774 ‘| {àñQ>bo Zo nmao Ho$ gmW 

à~b J§YH$ Amåb Ho$ Ja‘ H$a gë’$a S>m¶ Am³gmBS> V¡¶ma {H$¶m h¡ Am¡a Cgo {VañH¥$V 
Amåb H$s hdm (Vitriolic acid air) Zm‘ {X¶m&  bo{H$Z bodmo{g¶a Zo {gÕ {H$¶m {H$ dh 

J§YH$ H$m Am°³gmBS> h¡& 
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AmBE, gë’$a S>m¶ Am³gmBS> ~S>o n¡‘mZo na V¡¶ma H$aZo Ho$ {dYmZ OmZ boVo h¡&

1.   gë’$a (J§YH$) AZoH$ I{ZOm| ‘| CnpñWV h¡&  _aŠ`w[aH$ gë’$mBS> EH$ Eogm I{ZO 
h¡&  gm‘mÝ¶ én go Bgo {gZm~ma H$hVo h¢&  ¶h A¶ñH$ (YmVyH$) dm¶w H$s CnpñW{V ‘| 
ObH$a gë’$a S>m¶ Am³gmBS> V¡¶ma H$aVm h¡&  

     HgS       +    O2    →  Hg  +  SO2  

 (Mercuric Sulphide)   (oxygen)           (Mercury)             (sulphur dioxide)

2.  qOH$ ãboÝS> go qOH$ (OñVm) H$m {ZîH$f©U H$aVo g‘¶ ̂ r gë’$a S>m¶ Am³gmBS> CnCámXH$ 
Ho$ én ‘| CËnÞ hmoVm h¡& 

  2ZnS   +  3O2 →  2ZnO   +  2SO2  

 (Zinc sulphide)   (oxygen)   (zinc oxide)   (sulphur dioxide) 

3.  AmBE A~ gë’$a S>m¶ Am³gmBS> à¶moJembm ‘| V¡¶ma H$aZo H$m {dYmZ OmZ boVo h¢ Am¡a 
Hw$N> JwUm| H$m AÜ¶¶Z H$aVo h¢& AmH¥${V 12.3 ‘| Xem©¶o O¡go gmYZ ì¶dpñWV H$s{OE&  
gë’$a S>m¶ Am³gmBS> V¡¶ma H$aZo Vmå~o Ho$ MyU© Am¡a à~b J§YH$ Amåb H$m Cn¶moJ H$aVo 
h¡§&

 Vm§~o Ho$ MyU© Ho$ gmW à~b J§YH$ Amåb {H«$¶m H$aZo go Vm§~o H$m gë’o$Q>, gë’$a S>m¶ 
Am³gmBS> Am¡a nmZr CËnÞ hmoVo h¢&

Cu  +   2 H2SO4      heat CuSO4            +  SO2      +   2 H2O 
(Copper)      (sulphuric acid)                      (copper sulphate)         (sulphur dioxide)         ( water)

12.3 AmH¥${V ‘| XoIH$a gmYZ ì¶dñWm H$mo AnZo AnZo eãXm| ‘| dU©Z H$s{OE&

Bgr gmYZ ì¶dñWm H$m Cn¶moJH$a Amn gë’$a S>m¶ Am³gmBS> gmo{S>¶‘ gë’$mBS> ‘{U^ Ho$ 
gmW Xþ~©b h¡Ś>mo ³bmo[aH$ Amåb AWdm Xþ~©b J§YH$ Amåb H$s {à{V{H«$¶m go V¡¶ma H$a gH$Vo h¢&  ¶hm± 
AnZo {ejH$ H$m gh¶moJ Oéa bo& 

{MÌ Xem©̀ o O¡go CnH$aUmo H$mo ì`mdpñWV H$s{OE - EH$ d¥Vr` Vb Ho$ \$bmñH$ (~moVb) _o 5 
Jm«_ Vmå~o Ho$ Qw>H$S>o {b{OE \$bmñH$ H$mo {Wgb H$sn Am¡a {dVaU ZbrH$m Omo{S>E & \$bmñH$ H$mo ñ±Q>S> 
na ì`dmpñWV H$s{OE & \$Zob AWdm H$sn H$s ghmMVm go \$bmñH$ _o 10 {_.br gm§Ð gë\$ ẁarH$ 
Amåb {_bmB©̀ o & \$bmñH$ H$mo VnmB©̀ o & CËgm{O©V A{Zb H$moo dm ỳnmÌ gwIm ~ZmZo Ho$ brE gë\$ ẁarH$ 
Amåb nmÌ _o àdm{hV H$s{OE & gë\$ ẁarH$ Am°ŠgOB©S> (SO2 ) dm ỳnmÌ _o g§J«{hV hmoVm h¡¡ &
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{MÌ 12.3 gë’$a S>m¶ Am³gmBS> H$s V¡¶mar  

Na2So3  + 2 HCI            2Nacl      +  H2O     +     SO2

(gmo{S>¶‘ gë’o$Q>)        (Xþ~©b h¡Ś>mo³bmo[aH$ Amåb>)         gmo{S>¶‘ ³bmoamBS>                   nmZr         gë’$a S>m¶ Am³gmBS>

gë’$a S>m¶ Am³gmBS> Xmo Oma ‘| g§J«hrV H$s{OE Am¡a {ZåZ narjU H$s{OE& 

H$m¶©H$bmn 12.3

à¶moJ {ZarjU {ZîH$f© 

ObVr ‘mo‘~Îmr gë’$a S>m¶ Am³gmBS> Ho$ 

Oma ‘| àdoerV H$s{OE

‘mo‘~Îmr ~wPVr h¡ XhZ H$m nmofU Zht 

H$aVm 

400 {‘.br. nmZr AmYo ^ao M§Mw nmÌ 

‘| boH$a Cg‘| 5 {‘ZQ> VH$ gë’$a S>m¶ 

Am³gmBS> nm[aV H$s{OE&  Cg‘| Jrbm 

Zrbm {bQ>‘g nona Sy>~moBE

Zrbm {bQ>‘g bmb 

~ZVm h¡& 

{db¶Z Amåbr¶ h¡& 

Cnamoº$ {ZarjUm| Ho$ AmYma na gë’$a S>m¶ Am³gmBS> Ho$ JwUm| H$s gyMr ~ZmBE&  Ü¶mZ 

Xr{OE gë’$a S>m¶ Am³gmBS> a§JhrZ h¡ Am¡a CgH$m VrIm J§Y h¡&  J¡g H$mo grYo Zhr gy±KZm 

Mm{hE& 

H$m¶©H$bmn 12.4 

gb\$a H$mo Må_M _o boH$a VnmB©`o&  CËnÞ J¡g na Jrbm Zrbm {bQ>‘g H$mJO nH${S>¶o&  

AmnH$m {ZarjU ³¶m hmoJm ?

gm§Ð gë\$`warH$ Amåb

Vmå~o Ho$ hþH$S>o
gë\$a S>m` Am°ŠgmB©S>

gm§Ð gë\$`warH$ Amåb
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 AmBE, h‘ nmZr, Z‘r Am¡a ‘o¾r{e¶‘ na gë’$a S>m¶ Am³gmBS> H$s à{V{H«$¶m H$m AÜ¶¶Z 

H$a| 

1 gë’$a S>m¶ Am³gmBS> nmZr H$s gmW à{V{H«$¶m H$a gbâ¶yag Amåb V¡¶ma H$aVm h¡&

SO2  +  H2O     →        H2SO3

(gë\$a S>m`Am°ŠgB©S>) (Ob)             (gë\$`wag Amåb)

Amåb dfm©… dm¶w‘ÊS>b ‘| nmZr Ho$ AUw gë’$a S>m¶ Am³gmBS> Ho$ gmW à{V{H«$¶m H$aZo go 

Amåb dfm© hmoVr h¡&  Bg Amåb dfm© go ñ‘maH$m|, ‘y{V©¶m| Am¡a B©‘maVm| H$m jaU hmoVm h¡&  

Bg‘o ^y{‘ H$m CnOmD$nZ Am¡a nm¡Ym| H$s d¥{Õ na n[aUm‘ nS>Vm h¡&  Hw$N> Am¡Úmo{JH$ joÌm| 

Ho$ dmVmdmaU _oo gë’$a S>m¶ Am³gmBS> CnpñWV hmoVm h¡&

Bgo OmZ br{OE… gëâ¶y[aH$ Amåb Am¡a gë’$ag Amåb ‘| ³¶m A§Va h¡ ?

gë’$a S>m¶ Am³gmBS> VrZ dm`ynmÌm| ‘| g§J«{hV H$s{OE Am¡a {H«$¶mH$bmn 12.5 nyU© H$a 

gë’$a S>m¶ Am³gmBS> Ho$ JwUm| H$m AÜ¶¶Z H$s{OE& 

{H«$¶mH$bmn 12.5

à¶moJ {ZarjU {ZîH$f©

1. gë’$a S>m¶ Am³gmBS> Ho$ 

dm`ynmÌ ‘| nmZr ‘| {^Jmo¶o hþ¶o 

Jwbm~ H$s n§Iw{S>¶m± S>mbrE &

{ddUuH$aU hm oV m h ¡ & 

(a§JhrZ ~ZVm h¡)

{da§OH$ Ho$ én ‘| H$m¶© 

H$aVm h¡& 

2. dm`ynmÌ ‘| go n§Iw{S>¶m| H$mo 

{ZH$mbH$a CÝh| Iwbr hdm ‘| 

a{IE& 

a§J nwZ… àmá hmoVm h¡& {da§OZ AßbH$m{bH$ h¡&

3. Xÿgao dm`ynmÌ ‘|, nmZr ‘| 

{~Zm {^Jm¶o n§Iw{S>¶m| H$mo a{IE& 

H$moB© n[aUm‘ Zht hmoVm& gyIm gë’$a S>m¶ 

Am³gmBS> {da§OH$ Zht h¡& 

1. gë’$a S>m¶ Am³gmBS> AdH$aU à{H«$¶m go {da§OH$ H$m H$m¶© H$aVm h¡&  ¶h AënH$m{bH$ 
h¡& 
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2.  ObVro ‘o¾r{e¶‘ H$s$ ’$sV H$mo gë’$a S>m¶ Am³gmBS> Ho$ Oma ‘| a{IE&  Amn ³¶m 

{ZarjU H$aVo h¢ ?

‘o¾r{e¶‘ H$m ObZm Omar ahVm h¡ Am¡a dh gë’$a Ho$ H$Um| H$mo {dñWm{nV H$aVm h¡ Omo 

dm`ynmÌ {Xdmam|  na {MnH$Vo h¡&

  2Mg   +     SO2    →    2MgO        +  S 

        (_°½Zo{e`_)      (gë\$a Am°ŠgmB©S>)            (_°½Zo{e`_ Am°ŠgB©S>)           (J§YH$)

gmo{M¶o: gë’$a S>m¶ Am³gmBS> Z ObVm h¡ Z ObZo ‘| ghm¶H$ h¡ Vmo ‘o¾r{e¶‘ H¡$go ObVm 

h¡ ?

gë’$a S>m¶ Am³gmBS> Ho$ Cn¶moJ :

1. 1. gë’$a S>m¶ Am³gmBS> H$mo J§YH$ Amåb Ho$ CËnmXZ _o Cn`moJ H$aVo h¡ & dh An_mO©H$ 

Cd©aH$ Am¡a XdmB© Ho$ CËnmXZ ‘| H$ƒr dñVw (raw material) Ho$ én ‘| Cn¶moJr h¡& 

2. ¶h OrdmUw Am¡a H$dH$ H$s d¥{Õ H$mo amoH$Vm h¡ AV… Cgo AmhmaH$m OrdZ H$mb ~T>mZo 

Cn¶moJ H$aVo h¢& 

3. MrZr CÚmoJ gë’$a S>m¶ Am³gmBS> H$mo MrZr H$m a§J hQ>mZo _o Cn¶moJ H$aVo h¡&

4. gyIo ’$bmo§ Ho$ {ddUu H$aU amoH$Zo Ho$ H$m¶© ‘| Cn¶moJ H$aVo h¢&

Bgo OmZ br{OE : gë’$a S>m¶ Am³gmBS> Ho$ Am³grH$aU go gë’$a Q´>m°¶ Am³gmBS> V¡¶ma hmoVm 

h¡ {Ogo nmZr Ho$ gmW A{^{H«$¶m H$amZo go J§YH$ Amåb V¡¶ma hmoVm h¡&.

gm‘mÝ¶V… Cn¶moJ ‘| hmoZodmbo A‘mo{Z¶‘ gë’o$Q> H$mo A‘mo{Z¶m na J§YH$ Amåb Ho$ 
A{^{H«$¶m go V¡¶ma H$aVo h¡&

J§YH$ Amåb ~hþV à‘wI Am¡Úmo{JH$ CËnÞ h¡ {OgH$m {^ÝZ àH$ma Ho$ amgm`{ZH$ ~ZmZo _o 

Cn`moJ H$aVo h¡&

gmo{S>¶‘ ~m¶ H$m~m}ZoQ> (~oqH$J gmoS>m)

AmnZo Hw$N> nH$dmZ ~ZmZo ‘| gmo{S>¶‘ ~m¶ H$m~m}ZoQ> Ho$ Cn¶moJ Ho$ ~mao ‘| gwZm hmoJm&  {d{^Þ 

àH$ma Ho$ Amhma nXmW© ~ZmZo ‘| gmo{S>¶‘ ~m`H$m~m}ZoQ Cn¶moJ H$aZo H$m d¡km{ZH$ H$ma ³¶m h¡ ? 
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AmB¶o, ~oqH$J gmoS>m ~S>o n¡‘mZo na V¡¶ma H$aZo H$m {dYmZ OmZ b|…  
Na2CO3       +    CO2   +  H2O        →      2NaHCO3 

   (gmo{S>`_ H$m~m}ZoQ>)        (H$m~©Z S>m`Am°ŠgmB©S>)         (Ob)                 (gmo{S>`_ ~m` H$m~m}ZoQ>)

H$m¶©H$bmn 12.6  

•  EH$ ~moVb H$m T>¸$Z ImobH$a ‘oO na a{IE&  Yrao go Cg‘| 3 Må‘M {dZoJa S>m{bE&

•  EH$ AÝ` Må‘M Ho$ Cn¶moJ \w$bm`o Jwã~mao ‘| 1-Må‘M ~oqH$J gmoS>m S>mm{b`o& 

•  ~oqH$J gmoS>m {~Zm {Jam¶o, Jw~mao Ho$ ‘w±h H$mo ~moVb Ho$ ‘w±h na ì`dmpñWV ~§XH$ar`o&

•  Jwã~mao H$mo {~bHw$b grYm a{IE Vm{H$ ~oqH$J gmoS>m Omo Jwã~mao ‘| h¡ dh {dZoJa ‘| {Jao&  

Ü¶mZ go Xo{IE… 

•  ~moVb ‘| ³¶m hmoVm h¢ ?

•  Jwã~mao H$mo ³¶m hmoVm h¡ ?  ³¶m| ?

H$m¶©H$bmn 12.7 

{ZåZm| nXmWm} H$m {db¶Z V¡¶ma H$s{OE…

YmdZ gmoS>m, H¡$pëe¶‘ h¡S´>m³gmBS>, Zt~y nmZr, {da§OH$ MyU©, drZrJma, An_mO©©H$>, ~oqH$J 

gmoS>m, gmoS>m nmZr& 

CnamoŠV àË¶oH$ H$s 1 ~y±X H$mo H$m±M H$s n{Å> na boH$a bmb {bQ>‘g² Am¡a Zrbo {bQ>‘g 

~y§Xmo _o Sy>~moH$a n[ajU H$r{OE& 

³¶m hmoVm h¡ ?  ³¶m| ?

g§V¥á gmo{S>¶‘ H$m~}mZoQ> {db¶Z ‘| go H$m~©Z S>m¶ Am³gmBS> nm[aV H$aZo go ~oqH$J gmoS>m 

V¡¶ma hmoVm h¡&

H$m¶©H$bmn 12.8 

•   EH$ Må‘M ~oqH$J gmoS>m br{OE, CgHo$ a§J Am¡a CgH$s ^m¡{VH$ AdñWm H$m {Z[ajU 

{H${OE&

•  ~oqH$J gmoS>m Ho$ {db¶Z ‘| bmb Am¡a Zrbo {bQ>‘g H$mJO aIH$a Xo{IE ³¶m hmoVm h¡ 

?  Bggo Amn H$mo ³¶m kmV hmoVm h¡&
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•  gmo{S>¶‘ H$m~m}ZoQ>> narjU Zbr ‘| boH$a Ja‘ H$s{OE&  CËnÞ J¡g H$mo MyZo Ho$ nmZr ‘| 

nm[aV H$s{OE&  Amn ³¶m {ZarjU H$aVo h¢ ?  H$m¡Zgm J¡g CËnÞ hþAm h¡ ?

•  EH$ narjU Zbr ‘| gmo{S>¶‘ ~m¶ H$ma~ZoQ> boH$a Cgna EH$ ~y±X Zt~y {ZMo{S>E&  Xo{IE 

³¶m hmoVm h¡ ?  CËnÞ J¡g MyZo Ho$ nmZr ‘| nm[aV H$s{OE, A~ Xo{IE ³¶m hmoVm h¡ ? 

Cn¶moJ… 

• ~oH$ar nXmW© ~ZmZo _| Cn¶wº$ ~oqH$J gmoS>m EH$ ^mJ h¡& 

• gmo{S>¶‘ ~m¶ H$m~m}ZoQ> XdmB© ‘| Cn¶moJ H$aVo h¢ Š`mo {H$ dh àË¶måb h¡& dh OR>a _o ~Zo 

AZmdí`H$ Amåb H$mo VQ>ñW ~ZmVm h¡ &

• Bg hëHo$ YmdZ gmYZ Ho$ én ‘| Cn¶moJ h¡&

• dm¶y ¶wº$ Ob V¡¶ma H$aZo ‘| Cn¶moJ H$aVo h¡& (gmoS>m Ob)

gm~yZ VWm An‘mO©H$ 

X¡{ZH$ OrdZ ‘| gm~yZ Ho$ Cn¶moJ go h‘ n[a{MV h¢&  ñdÀN>Vm aIZm EH$ AÀN>m Amamo½¶H$a 

bjU h¡&  ñdÀN>Vm ‘| H$m‘ AmZodmbo nXmW© O¡go emåny, eoqdJ gm~yZ (hOm‘V Cn¶moJr) 

YmdZ gm~yZ, ñZmZ H$aZo Cn¶moJr gm~yZ go h‘ n[a{MV h¢&  àmUr dgm AWdm dbñnVr Vob 

go V¡¶ma hþE g’$mB© nXmW© H$mo gm~yZ H$hVo h¢&  noQ´>mo{b¶‘ go V¡¶ma {H$¶o J¶o g’$mB© nXmW© H$mo 

An‘m©OH$ (detergents) H$hVo h¢& 

gm~yZ Am¡a An‘mO©H$ Cn¶moJ H$aHo$ H$R>moa Ob ‘| H$nS>o Ymo H$a Xo{IE&  AmnH$m AZw^d 

³¶m h¡ ?  H$R>moa Ob ‘| gm~yZ A{YH$ PmJ CËnÞ Zht H$aVm&  ³¶m| ?  ~mOma ‘| {d{^Þ àH$m 

Ho$ gm~yZ CnbãY h¢&  AmBE gm~yZ, An‘mO©H$, Ðd gm~yZ Ho$ CËnmXZ Ho$ ~mao ‘|, {dñVma ‘| 

OmZ b|& 

An‘mO©H$ H$mo gm~yZahrV gm~yZ ³¶m| H$hVo h¢ ?

An‘mO©H$ gm~yZ H$s Vah H$m¶© H$aVo h¢, CZ‘| g’$mB© H$aZo Ho$ JwU hmoVo h¡; CZ‘| gmo{S>¶‘ 

ñQ>raoQ> O¡go amg`{ZH$ Zht hmoVo&
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 gm~yZ V¡¶ma H$aZo Ho$Q>b {dYmZ AmO ^r Hw$N> N>moQ>o n¡‘mZo na gm~yZ V¡¶ma H$aZo Ho$ 

CÚmoJ ‘| Cn¶moJ H$aVo h¡&  gm~yZ ~ZmZo bJZodmbr H$ƒr dñVwE± h¢ Vob, gmo{S>¶‘ h¡S´>m°ŠgmB©S>> 

AWdm nmoQ>m{e¶‘ h¡S´>m³gmBS> Am¡a gm_mÝ` bdU& 

dgm Am¡a gmo{S>¶‘ h¡S´>m°³gmBS> Ho$ EH$ {‘lU H$mo Ho$Q>br ‘| ~mîn Hw§$S>br H$m Cn¶moJ C~mbVo 

h¢&  C~bZo Ho$ ~mX nXmW© KZm hmo OmVm h¡ ³¶m|{H$ dgm, gmo{S>¶‘ h¡S´>m°³gmBS> à{V{H«$¶m H$a 

gm~yZ Am¡a p½bgarZ V¡¶ma H$aVm h¡&  gm~yZ go p½bgarZ AbJ H$aZo Z‘H$ {‘bm¶m OmVm h¡&  

Cnar gVh na gm~yZ B³Q>Q²>m hmoVm h¡ Am¡a p½bgarZ ZrMo Vb ‘| O‘m hmo OmVm h¡&  Ho$Q>bm Ho$ 

Vmb ^J go p½bgarZ {ZH$mbm OmVm h¡&  D$nar gVh go gm~yZ BH$Q²>Q>m {H$¶m OmVm h¡&  ~mX 

‘| gm~yZ erV{bV {H$¶m OmVm h¡& 

Vob / dgm  + gmo{S>¶‘ h¡S´>m Am³gmBS> → gm~yZ + {½bgarZ

Bgo Om{ZE :-  p½bgamb AWdm p½bgarZ EH$ ‘rR>m OmS>m Ðd h¡ Omo nmZr ‘| {dbo¶erb h¡&  

Bgo {dñ\$moQ>H$ V¡¶ma H$aZo, ßbmñQ>rH$ Am¡a XdmB© CËnmXZ H$aZo ‘| Cn¶moJ H$aVo h¢&

H$m¶©H$bmn 12.9 

³¶m Amn gm~yZ V¡¶ma H$aZm MmhVo hmo ? M§MwnmÌ ‘| 30 {‘.br. dZñn{V Vob br{OE&  
Xÿgao M§Mw nmÌ ‘| 100 {‘.br. nmZr ‘| 20 J«m‘ gmo{S>¶‘ h¡S´>m Am³gmBS> {‘bmB©E&  60 {‘.br. 
Ho$ Bg {d{b¶Z ‘| 30 {‘.br. Vob {‘bmB©E&  Bg {‘lU H$mo C~bmZm ewé H$s{OE&  15-20 
{‘ZQ> C~mbZo Ho$ ~mX {‘lU ‘| Cg‘| 5 J«m‘ gmo{S>¶‘ ³bmoamBS> {‘bmBE AÀN>r Vah {dbmo{S>V 
H$s{OE&  Amn ³¶m {ZarjU H$aVo h¢ ?  M§Mw nmÌ go| gm~yZ Q´>o ‘| boH$a Cgo gyIZo Xr{OE&  A~ 
YwbmB© Ho$ {bE gm~yZ V¡¶ma h¡& 

àW‘ {díd¶wÕ Ho$ g‘¶ O‘©Zr Zo An‘mO©H$ ~Zm¶m ³¶m|{H$ gm~yZ V¡¶ma H$aZo dgm H$s H$‘r 
hmo JB©&  AmBE An‘mO©H$ V¡¶ma H$aZo Ho$ {dYmZ na {dMma H$aVo h¢&  n¡Q´>mo{b¶‘ go àmá b§~o 
lw§Ibm¶wº$ h¡S´>moH$m~©Z H$mo à~b J§YH$ Amåb Ho$ gmW à{V{H«$¶m H$amVo h¢&  ~mX ‘| gmo{S>¶‘ 
h¡S´>m Am³gmBS> {‘bmH$a VQ>ñW {H$¶m OmVm h¡&  Bg Vah àmá gmo{S>¶‘ bdU An‘mO©H$ h¡&

gmo{ME… An‘mO©H$ Ho$ A{Ví¶ Cn¶moJ go Ob àXÿfU hmoVm h¡ - ³¶m|& 

 AmOH$b h‘ Ðd gm~yZ Cn¶moJ H$aVo h¢&  AmBE Ðd gm~yZ V¡¶ma H$aZo H$m {dYmZ 

OmZ boVo h¡&  Vob Am¡a nmoQ>m{e¶‘ h¡S´>m°³gmBS> {db¶Z VnmBE&  AÀN>r Vah {dbr{S>V H$s{OE&  
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O¡go gm~yZ C~bZo bJmVm h¡ dh YZénr Ðd (gel) AdñWm J«hU H$aVm h¡&  Cg‘| Ag{dV 

(distilled water) Ob {‘bmH$a, {dbmo{S>V H$s{OE&  WmoS>m gwJ§Y {‘bmB©E&  Ðd gm~yZ V¡¶ma 

h¡& 

Amn grI MwHo$ h¡& 

· ³bmoarZ, gë’$a S>m¶ Am³gmBS> Am¡a ~oqH$J gmoS>m Ho$ ^m¡{VH$ VWm amgm¶{ZH$ JwUY_©&
· X¡{ZH$ OrdZ ‘| Cn`moJr amgm¶{ZH$ 

· ³bmoarZ Am¡a J§YH$ ¶wº$ gm‘mÝ¶ ¶m¡{JH$m|

· à¶moJ embm ‘| ³bmoarZ Am¡a gë’$a S>m¶ Am³gmBS> V¡¶mar &

· gm~yZ Am¡a {S>Q>aOoÝQ CËnmXZ H$aZo Ho$ {dYmZ
· gm~yZ Am¡a An_mO©H$ Ho$ Cn¶moJ &

Aä¶mg 

I. {ZåZ{b{IV AnyU© H$WZ / àíZ Ho$ Mma-Mma {dH$ën {X¶o hþE h¡&  ghr CÎma H$m M¶Z 

H$a {b{IE&
1. à¶moJembm ‘| BgH$s {H«$`m go ŠbmoarZ. V¡`ma H$aVo h¡ & 

 A. Zn Am¡a HCl  Am. MnO2 Am¡a HCl

 B. CaCO3 Am¡a HCl  B©. Pb(NO3)2 Am¡a HCl   

 2. Vob Ho$ à‘wI òmoV Omo gm~yZ V¡¶ma H$aZo ‘| Cn¶moJr h¡ 

 A. noQ´>mo{b¶‘ CËnmXZ   Am. H$mo¶bm Am¡a H$moH$ 

 B. àmUr Am¡a nm¡Yo  B©. An‘mO©H$

II. [aº$ ñWmZm| H$s ny{V© H$s{OE
1. MnO2 + 4HCl → MnCl2 + ___________ + ____________ .

2. gmo{S>¶‘ ³bmoamBS> H$m gm‘mÝ¶ Zm‘ h¡ ___________________ .

3. ~oqH$J gmoS>m H$m gm‘mÝ¶ Zm‘  ___________________ .h¡&

III. CÎma {b{IE& 

 1. ewÕ Am¡a ewîH$ ³bmoarZ dm¶y H$mo D$nar {dñWmnZ {dYmZ go g§J«{hV H$aVo h¢&    

  H$maU Xr{OE& 

2. ³bmoarZ ¶m¡{JH$ H$m Zm‘ {b{IE&   
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 1. Omo ~ohmoer H$s Xdm h¡   

 2. {Ogo erVH$maH$ Ho$ én ‘| Cn¶moJr    

 3. Omo H$sQ>ZmeH$ h¡t    

 4. n¡n Am¡a Q>çy~ V¡¶ma H$aZo ‘| Cn¶moJr h¡&     

 5. dm¶w ‘| Iwbm aIZo na ³bmoarZ V¡¶ma H$aVm h¡&

3.  ³bmoarZ Ho$ Mma Cn¶moJ {b{IE&

 4. à¶moJembm ‘| gë’$a S>m¶ Am³gmBS> V¡¶ma H$aZo Cn¶wº$ YmVw Am¡a Amåb Ho$ Zm‘  

  {b{IE& 

 5. gë’$a S>m¶ Am³gmBS> nmZr ‘| KwbZo V¡¶ma Amåb H$m Zm‘ {b{IE& 

 6. gë’$a S>m¶ Am³gmBS> Ho$ Xmo Cn¶moJ {b{IE& 

 7. gm~yZ Am¡a An‘mO©H$ Ho$ Xmo A§Va {b{IE& 

 8. An‘mO©H$ H$mo Am¡Úmo{JH$ CËnmXZ H¡$go V¡¶ma H$aVo h¡ ?

 9. YwbmB© ‘|, gm~yZ go An_mO©H$> A{YH$ ~¡hÎma h¡ H¡$go ?

  III àmoOo³Q> H$m¶©

nmZr g§emoYZ H$aZodmbo EH$ bKw CÚmoJ H$mo ^|Q> XoH$a nmZr ewX²YrH$aU Ho$ ~mao ‘| 

A{YH$ OmZH$mar àmßV H$s{OE& . 
    


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