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Preface
 The Textbook Society, Karnataka, has been engaged in producing 
new textbooks according to the new syllabi which in turn are designed on 
NCF - 2005 since June 2010. Textbooks are prepared in 12 languages; 
seven of them serve as the media of instruction. From Standard 1 to 
4 there is the EVS, mathematics 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.
  making 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 
Intergrated approach.
 The learner is encouraged to think, engage in activities, master 
skills and competencies. 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 all 
round 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.
 Mathematics is essential in the study of various subjects and in 
real life. NCF 2005 proposes moving away from complete calculations, 
construction of a framework of concepts, relate mathematics to real 
life experiences and cooperative learning. Many students have a maths 
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phobia and in order to help them overcome this phobia, jokes, puzzles, 
riddles, stories and games have been included in textbooks. Each 
concept is intoduced through an activity or an interesting story at the 
primary level. The contributions of great Indian mathematicians are 
mentioned at appropriate places.
 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.
 6th standard Social Science Textbook has been prepared based 
on the prescribed syllabus. And all the features of NCF 2005 and KCF 
2007 have been included in the Text Book. This new Text Book has given 
importance to enhance the creativity of students by including activities. 
Many projects are included to help students to gain knowledge. This 
Text Book has been written in such a way that students need not 
memorise historical dates and other information.
 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 
Textbook Society in producing these textbooks.

Prof. G.S. Mudambadithaya
Chief Coordinator

Curriculum Revision and  Textbook Preparation
Karnataka Textbook Society R.

Bengaluru, Karnataka

Nagendra Kumar
Managing Director

Karnataka Textbook Society R.

Bengaluru, Karnataka  
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Chairpersons Speak

While framing this text book we have put all our efforts to achieve 
the aims and objectives conceived by NCF- 2005 and KCF- 2007. The 
lessons are written to encourage interactive/participatory teaching- 
learning  process in the class rooms. The teaching- learning process 
will not be restricted to the class room teaching by teachers. Instead 
it is extended beyond, when the students develop their knowledge by 
conducting activities and doing projects. 

We have given extra information in boxes, which arouse interest in 
the topics. The word help given develops confi dence and independent  
reading by the students. We have tried to give maximum and appropriate 
illustrations to the concepts discussed. These help in extensive reading 
by the students. At the end of each lesson, excercises are set to assess 
the depth of knowledge and competencies acquired after learning the 
lessons. In a nut shell, the text book is intended to help students to 
play an active role in learning and building their own knowledge.

We extend our hearty thanks to the Managing Director, Deputy 
Director of the Karnataka Text Book Society and the Chief Co-ordinator, 
Prof. G.S. Mudambadittaya for having given us the responsibility of 
preparing this text book.

We also thank the writers who have taken a lot of pains to plan and 
write the lessons. Our special thanks to the reviewers who put their 
efforts to make the lessons more lucid, free of faults and penetrative. 

We thank the artist Sri V.B. Shinge who worked with us to provide 
attractive and colourful illustrations that made the book more attractive.

Thanks to all those who have participated in the process of making 
this text book attractive and useful. We always welcome suggestions 
for further improvement of this text book.

Prof. Raghavendra Patil
Dr. S. Bhaskara
Chairpersons.
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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 send 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 organistation were 
also invited for discussions. Thus, on the basis of all inputs received from 
various sources, the textbooks have been revised where ever necessary. 
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Another important aspect has to be shared here. We constituted 
three expert committees. They were constituted to make suggestions 
after making 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 school. 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 due 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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Amn Zo AnZo Mmam| Va\$ AZoH$ àm[U`m| H$mo XoIm h¢Ÿ&

H$m`©H$bmn 1.1 : Amn AnZo Mmam| Amoa Ho$ àm{U`m| H$s gyMr V¡`ma H$a|Ÿ&

Myho H$^r H$^r {XImB© XoVo h¢Ÿ& Š`m Amn OmZVo h¢, {H$ do H$hm§° {Zdmg H$aVo h¢? Myho O_rZ 

Ho$ ^rVa {~bm| _| {Zdmg H$aVo h¢Ÿ&

gm§°nmo H$mo Š`m ha amoO, ~ma-~ma XoI gH$Vo 

h¢? Zht Vmo, do H$^r-H$^r {XImB© XoVo h¢Ÿ& do 

gm_mÝ`V`m dZm| `m IoVm| _| {XImB© XoVo h¢Ÿ& gm§°n 

H$hm§° {Zdmg H$aVo h¢? Amn OmZVo h¢ {H$ O_rZ Ho$ 

ZrMo H$s {~bm| _| gm§°n {Zdmg H$aVo h¢Ÿ&

Xr_H$ AWdm g\o$X Mt{Q>`m| H$mo Amn OmZVo

hm|JoŸ& do AnZo {bE bH$S>r H$mo ImH$a Cgo {dZï> 

H$a XoVr h¢Ÿ& Xr_H$ ~hþV ~w{Õ_mZ H$sQ> _mZr OmVr h¢Ÿ& do AnZo {bE {_Q>²Q>r Ho$ Q>rbo Ho$ én 

(termitarium) _| Ka ~m§°Y boVr h¢Ÿ&

KQ>H$ - 1

Amdmg
(HABITAT)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

·  Amdmg H$m AW© g_P|JoŸ&

·  Amdmg Ho$ A§e nhMmZ|JoŸ&

·  Amdmgm| H$mo {d{^ÝZ g_yhm| _o§ dJuH¥$V H$a|JoŸ&

·  {d{^Þ Amdmgm| _| OrZodmbo gñ`m| Ed_²> àm{U`m| H$s gyMr V¡`ma H$a|JoŸ&

·  Amdmg Am¡a dhm§° Ho$ Or{d`m| Ho$ Adbå~Z H$s àe§gm H$a|JoŸ&

  AmH¥${V 1.1 : Xr_H$m| go {Z{_©V Q>rbm
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BZ Kam| H$s g§H$ar {~b Ja_ VWm AmÐ©Vm ^{aV hmoZo
go Xr_H$m| Ho$ {bE `o AË`§V Amam_Xm`H$ Ka hmoVo h¢Ÿ& BZHo$ 
Kam| _| gm§n IwX {Zdmg H$aVo h¢Ÿ& 

{haU VWm ~mK H$hm§° {Zdmg H$aVo h¢? Amn OmZVo h¢ {H$ 
CZH$m {Zdmg ñWmZ

AaÊ` hmoVo h¢Ÿ&

AZoH$ njr A§S>o aIZo, CÝh| Ja_ H$aZo Ho$ {b`o CZna ~¡R>Vr h¢ VWm A§S>o \y$Q> H$a MyOo§ 
{ZH$bZo Ho$ ~mX H$m¡a XoVo hþE CÝh| nmbZo Ho$ {bE noS>m| H$s S>m{b`m| go VmËH$m{bH$ ZrS> V¡`ma 
H$aHo$ ~m§°Y boVr h¡§Ÿ&

~w`mZ njr (weaver birds) Kmg H$s n{Îm`m| go CbPmhþAm Kmogbo ~ZmH$a noS>m|

H$s S>m{b`m| go bQ>H$mVr h¢Ÿ&

nX ghm` :
AmÐ©Vm ^[aV - Ob~mîn
g{hV

AmnZo XoIm hmoJm {H$ Kam| H$s D±$Mr {IS>{I`m| ‘| AWdm Eogo ^mJm| _| Ohm§° Vwåhmao hmW Zhr 
nhþ§°M nmVo hm|, dhm§° {M{S>`m§° {Zdmg H$aVr h¡§& dht A§S>o aIH$a àË`wËnmXZ (reproduction) 
H$aVr h¢Ÿ&

D§°$Q> H$hm§° ahVo h¢Ÿ? _éñWbm| _| CZH$m {Zdmg ñWmZ hmoVm h¡Ÿ& D±$Q>mo H$mo g‘wÐ Ho$ Ohm±Om| H$s 
Vah dñVwAm| Ho$ ¶mVm¶mV Ho$ {bE Cn¶moJ H$aVo h¡&  Bg{bE D±$Q> H$mo ‘éñWb H$m OhmO H$hVo h¢&

AmH¥${V 1.2

~ÀMo H$mo Ky§Q> XoVr hþB© njr    ~ẁ mZ njr H$m Kmogbm    
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Bgo OmZbr{OE
O_rZ na {Zdmg H$aZodmbo Or{d`m| H$mo ñWbdmgr (Terrestrial animals) H$hVo h¡ & 
CXmhaU : _Zwî`
Ob _| {Zdmg H$aZodmbo Or{d`m| H$mo Obdmgr (Aquatic animals) H$hVo h¡§ & 
CXmhaU : _N>br
Ob Ed§ Š`b XmoZmo Amdmgm| _| {Zdmg H$aZodmbo Or{d`mo H$mo C^`dmgr (Amphibiams) 
H$hVo h¡& CXmhaU : _|T>H$

A~VH$ M{M©V g^r àm{U`m| _| Hw$N> O_rZ na {Zdmg H$aVo h¢ Vmo Hw$N> Am¡a O_rZ Ho$ ZrMo 

H$s {~bm| _o§ VWm Am¡a Hw$N> O_rZ go D$na noS>m| na {Zdmg H$aVo h¢Ÿ&

Š`m Eogo ^r Ordr hmoVo h¢ Omo nmZr _| ^r {Zdmg H$aVo h¢?

gm_y{hH$ MMm© : ~VI, n|p½dZ, H$m¡Am, VmoVm, _N>br, {haU, ~mK, gm§°n VWm Myhm-BZH$m      
Amhma Š`m h¡? `o AnZm Amhma H$hm§° go nm boVo h¢?

H$m ©̀H$bmn 1.2 : AnZo nmg g_rnpñWV Vmbm~, gamoda, PaZm AWdm ZXr go ̂ |Q> H$s{OEŸ& 

nVm bJmB`o {H$ Ob _| Ordr _m¡OyX h¢Ÿ& {ejH$m| H$s ghm`Vm go Ob _| {Zdmg H$aZodmbo 

Or{d`m| H$s gyMr V¡`ma H$a|Ÿ& Obme` go WmoS>m nmZr H$m g§J«h H$a br{OEŸ& bm`o J`o nmZr go 

EH$ ~y§°X H$m gyj_Xeu Ho$ Ûmam {ejH$m| H$s ghm`Vm go {ZarjU H$s{OEŸ& nmZr _| pñWV hao 

VWm {~Zm hao dU© Ho$ Or{d`m| H$s gyMr V¡`ma H$s{OE&

_N>br, _|T>H$, _Ja, h¡S´ >m , ObH$sQ>, Ob{~ÀNw>, PtJm_N>br, grn BË`m{X,

Ordr Ob _| ahVo h¢Ÿ& H$sMS>dmbo Vmbm~m| _| ~VI ~S>o g§Vmof go V¡aVo h¢Ÿ& do O_rZ na ̂ r {Zdmg 

H$aVo h¢Ÿ& BgrVah n|p½dZ g_wX«rnmZr na ^r VWm {H$Zmao na ^r {Zdmg H$aVo h¢Ÿ& 

~VI VWm n|p½dZ H$s Vah H$m¡do VWm VmoVo Š`m nmZr _| {Zdmg H$a gH$Vo h¢? Zht, H$m¡do 

VWm VmoVo noS>m| H$s S>m{b`m| na _mÌ gwI go {Zdmg H$aVo hþE h_ XoIVo h¢Ÿ&

BgHo$ {dnarV ~VI Am¡a n|p½dZ njr Š`m noS>m| H$s S>m{b`m| na {Zdmg H$a gH$Vo h¢? gmÜ` 
Zht h¡, ̀ o CVZr D§°$MmB© VH$ CS>H$a noS>m| H$s S>m{b`m| VH$ nhþ§°M ZhrŸ§ gH$Vo h¢Ÿ& BZHo$ {bE S>m{b`m| 
na Im`r Om gHo$, Eogr H$moB© AmhmadñVw Zht h¡Ÿ& 

àmUr n{j`m| Ho$ {bE Amhma VWm CZHo$ {Zdmg ñWmZ Ho$ ~rM Š`m H$moB© gå~§Y hmo gH$Vm h¡?
àmUr-njr Ûmam Im`o OmZodmbm Amhma VWm CZHo$ Amdmg Ho$ ~rM Š`m gå~§Y h¡ ? 
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àmUr/njr     Amhma    {Zdmg ñWmZ

~mK

{haU

H$R>\$moS>dm

~VI

VmoVm

_N>br

Km|Km

O§Jbr ^¢gm

gm§°n

n|{½dZ

H$m`©H$bmn 1.3 : {ZåZ gy{MV n«mUr Ed_² n{j`m| H$m Amhma VWm CZHo$ {Zdmg ñWmZ 
H$m C„oI H$s{OEŸ&

Bg H$m`©H$bmn Ho$ Xm¡amZ h_ g_PVo h¢ {H$ àmUr VWm CZgo gå~m§{YV Amhma òmoV Ho$ ~rM 
H$moB© gå~§Y h¡Ÿ& Ohm§° Amhma {_bVm h¡, àmUr dht Or{dV ah gH$Vo h¢Ÿ& Bgr{b`o VmoVo noS>m| H$s 
S>m{b`m| Ho$ Abmdm ~VI H$s Vah Ob na Or Zht gH$Vo h¢Ÿ&

g~ OmZVo hr h¢, àm{U`m| H$mo OrZo Ho$ {bE Amhma H$s Amdí`H$Vm h¡Ÿ& OrZo Ho$ {bE EH$ 
Am¡a Amdí`H$ H$m`© Š`m h¡, ~Vm gH$moJo?

dh ídmgmoÀN>dmg h¡ {H$ \o$\$S>m| Ho$ Am§Xa h_ dm`w H$mo boVo h¡¢, Am¡a dm`w _| pñWV AmŠgrOZ 
H$m Cn`moJ H$aHo$ H$m~©Z S>`moŠgmBS> H$mo ~mha N>moS> XoVo h¢Ÿ&

V¡aZm Zht OmZZodmbo àmUr nmZr _| Sy>~H$a X_KwQ>Zo go _a OmVo h¢Ÿ& bo{H$Z _N>{b`m§° nmZr Ho$ 
^rVa AZm`mg V¡aH$a ah gH$Vr h¢Ÿ& _N>{b`m| H$mo nmZr _| X_KwQ>Zo H$m H$ï> Zht hmoJmŸ& dmñVd 
_| _N>{b`m| H$mo Ob go ~mha {ZH$mb b| Vmo _a OmVr h¡Ÿ&
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_N>{b`m§° ídgZ H$o$ {bE dm`w _| pñWV AmŠgrOZ H$m Cn`moJ Zht H$a gH$Vr h¡§Ÿ& ídgZ 
Ho$ {bE ‘N>{b¶m± nmZr _| Kwbr AmŠgrOZ H$m Cn`moJ H$aVr h¢& BgHo$ {dnarV h_ Am¡a AÝ` 
ñWbdmgr àmUr dm`w _| pñWV AmŠgrOZ H$m grYm Cn`moJ H$a gH$Vo h¢, Am¡a nmZr _| Kwbr hþB© 
AmH$grOZ H$m Cn`moJ H$a Zht gH$Vo h¢Ÿ&  

Or{d¶mo§ Ho$ g‘w{MV OrZo ¶mo½¶ ñWmZ H$mo {Zdmg ñWmZ H$hVo h¡&  AWm©V EH$ Or{d H$mo 
O¡{dH$ Ed§ ^m¡Jmo{bH$ g‘w{MV OrZo ¶mo½¶ joÌ H$mo Amdmg (habitat) H$hVo h¢&

Cnamoº$ MMm© go h_| g_P _| AmVm h¡ {H$ {haU, ~mK, gm§°n, Myho BË`m{X ñWb na Amhma 
Am¡a ídmgmoÀN²>dmg Ho$ {bE AmŠgrOZ nm boVo h¢Ÿ& `o àmUr ñWb na CVZr hr gw{dYm go {Zdmg 
H$a gH$Vo h¢, {OVZr gw{dYm go h_ AnZo Kam| _| ahVo h¢Ÿ& _N>{b`m| Ho$ {bE Ob hr gw{dYmnyU© 
Ka h¡Ÿ& 

{haU, ~mK, njr BË`m{X àm{U`m| Ho$ {bE ^yàXoe Amdmg Ho$ én _| à`wº$ hmoVm h¡ Vmo 
_N>{b`m§° VWm AÝ` Or{d`m| Ho$ {bE Ob Amdmg Ho$ én _| à`wº$ hmoVm h¡Ÿ& Bg Vah ñWb VWm 
Ob, _ybén go Xmo àH$ma Ho$ Amdmg hmoVo h¢Ÿ&

^yàXoe Ohm§° Ordr {Zdmg H$aVo h¢, Cgo ñWbr` Amdmg (terrestrial habitat) H$hVo 
h¡Ÿ& Vmbm~, PaZm, gamoda, ZXr, ~m§°Y Am¡a g_wÐ O¡go Obg§M`m| H$mo Obr` Amdmg (aquatic 
habitat) H$hVo h¢Ÿ&

ñWbr` Amdmg
 (^y{_)

Amdmg

Obr` Amdmg 
(Ob g§M`)

Ho$db ̂ m¡Jmo{bH$ joÌm| H$mo Amdmg Zht H$h gH$Vo h¢Ÿ& Cg_| H$B© {ZOud ̂ m¡{VH$ A§e gpå_{bV 
ahVo h¢Ÿ& CXmhaU Ho$ {b`o ñWbr` Amdmg _| aoVrbr/{MH$Zr/ObmoT> O¡gr, {_Q²>Q>r H$m Vmn_mZ, 
{_Q²>Q>r _| {_{lV gS>Zodmbr O¡{dH$ dñVw (humus), AmÐ©Vm, dm`wg§MbZ, {_Q²>Q>r _| {_{lV 
amgm`{ZH$ `m¡{JH$, ~agmV, dmVmdaU H$m Vmn_mZ BË`m{X ñWbr` Amdmg Ho$ AO¡d A§e hmoVo h¢Ÿ&
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Amdmg = ^m¡Jmo{bH$ àXoe + O¡{dH$ Ed§ AO¡d KQ>H$&

{H$gr EH$ Amdmg _| OrZodmbo gñ` Am¡a à{U`m| na dhm§° Ho$ AO¡d A§e à^mdH$mar hmoVo 
h¢Ÿ& Cg Amdmg _| {H$g àH$ma Ho$ gñ` Ed§ àmUr hmoZo Mm{h`o, BgH$m {ZYm©aU ^r dhm§° Ho$ AO¡d 
A§em| Ho$ Ûmam hr hmoVm h¡Ÿ&

H$m`H© $bmn 1.4 : aVo {_{lV {_Q>²Q>r, {MH$Zr {_Q>²Q>r VWm ObmTo > {_Q>²Q>r H$o ~mao _| AnZo 
{ejH$m| go g_P br{OEŸ& {d{^Þ àH$ma H$s {_{Q>²Q>`m| H$m gJ§«h H$s{OEŸ& do nañna H$¡ go 
{d{^Þ h¢, EH$ gyMr V¡`ma H$s{OEŸ& H$mZ¡ gr {_Q>²Q>r _|, H$mZ¡ gr \$gb CJmVo h¢, Bgo g_P 
br{OEŸ& AnZo àXeo H$s {_Q>²Q>r H$o àH$ma H$mo OmZ br{OEŸ&

g_wÐ H$s JhamB© _| AË`§V H$_ à_mU _| àH$me hmoVm h¡, AWdm àH$me gånyU© hmoVm hr Zht 

h¡Ÿ& g_wÐ Ho$ Bg A§YŠH$ma _| hao gñ` hmoVo hr Zht h¢Ÿ& BgrVah Y«wd àXoem| _| OrZodmbo amo^[aV 

{h_^mby _é^y{_ àXoem| _| Amam_ go Or Zht gH$Vo h¢Ÿ&

H$m`©H$bmn 1.5 : Obr` Amdmgm| _| pñWV AO¡d dñVwAm| H$s AnZo {ejH$m| H$s ghm`Vm go 
EH$ gyMr V¡`ma H$s{OEŸ&

Obr` Amdmg = Vmbm~, Mñ_, PaZm, ZXr, ~m§°Y Ed§ g_wÐ O¡go Obg§M`
+

  BZ Ob g§M`m| _| Kwbo hþE bdUm§e, Ob H$m Vmn_mZ BË`m{X AO¡d A§e&

1. Obr` Amdmg (Aquatic habitat) :
Ob _| Kwbo hþE amgm`{ZH$ nXmWm] H$mo Obr` bdUm§e (salinity) H$hVo h¢Ÿ& Obr` 

Amdmg H$m `h ~hþw»` AO¡ddñVw h¡Ÿ& `h bdUm§e Obr` Amdmg _| OrZodmbo gñ` Ed_² àm{U`m| 

Ho$ {bE {d{eï> g_ñ`m H$mo CnpñWV H$aVm h¡Ÿ& AË`§V H$_ bdUm§edmbo Vmbm~ H$s _N>{b`m§° 

A{YH$ bdUm§edmbo g_wÐ _| Or Zht gH$Vr h¡§Ÿ&
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nX ghm` :
ñdnmofr - àH$me g§abofU à{H«$`m go AnZm Amhma Amn hr V¡`ma H$aZodmbo Ordr O¡go 

gñ` ñdnmofr H$hbmVo h¢Ÿ&

Ob _| Kwbo hþE bdUm§e Ho$ AmYma na VrZ àH$mam| Ho$ Ob H$mo nhMmZ gH$Vo h¢Ÿ& do h¢ - 
VmOmOb (fresh water) g_wÐrOb (marine water) Ed§ ZXr_wIO Ob (estuarine 
water)&BZ VrZ àH$ma Ho$ Obg§M`, VrZ àH$ma Ho$ Obr` Amdmgm| H$m {Z_m©U H$aVo h¢ŸŸ&

Obr` AmdmgÀ

VmOo Obr` Amdmg
VmOoObr` Amdmg _|
bdUm§e 1% go H$_

CXmhaU Ho$ {bE Vmbm~,
Mñ_, PaZm, Prb BË`m{X

ñdnmofr :

OS>|g{hV VWm OS>| a{hV
ObO gñ`, em¡dmb,
S>`mQ>_, E{g„oQ>mo[a`m
ZmoñQ>moH$ BË`m{XŸ&

g_wÐrObr` Amdmg
bdUm§e 3.5% go A{YH$

CXmhaU Ho$ {bE g_wÐ
Ed§ _hmgmJa

ñdnmofr :

S>`mQ>_ Ed_² g_wÐr ham,
bmb Am¡a ^yam em¡dmb

ZXr_wIOObr` Amdmg
bdUm §e VmOmOb Ed_ ² 
g_wÐrOb Ho$ ~rM H$s pñW{V 
_| hmoVm h¡Ÿ&

CXmhaU Ho$ {bE ZXr H$s _wIO 
^y{_ (ZXr Ohm± g_wÐ go {_br 
hmo, dhm§° Ho$ g_wÐ H$m {nN>bm 
Obmd¥Îm) H$m ^mJ

ñdnmofr :
S>`mQ>_ Ed§ g_wÐr e¡dmbŸ&

A) VmOm Obr` Amdmg (Fresh water habitat) :

nX ghm` :
emar[aH$ Ðd-eara _| pñWV
aŠV O¡go ÐdnXmW©Ÿ&

VmOoObr` Amdmg _| bdUm§e {~bHw$b H$_ à_mU _| `m 

Zht Ho$ ~a~a hmoVm h¡Ÿ& `h pñW{V dhm§° Ho$ àm{U`m| Ho$ {bE 

{d{MÌ g_ñ`m H$mo CnbãY H$amVr h¡Ÿ& `hm§° Ho$ àm{U`m| Ho$ eara 

_| pñWV aº$ O¡go Ðdm| H$s gm§ÐVm Mmam| Amoa Ho$ nmZr Ho$ bdUm§e
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H$s Anojm A{YH$ hmoZo go ~mhar Ob à{U`m| Ho$ emara _| àdoe H$aZo bJVm h¡, Am¡a emar[aH$ 

Ðd Ho$ bdUm§e ~mh²`Ob _| AmH$a {_bZo Ho$ {b`o àMËZ H$aVm h¡Ÿ& VmOoObHo$ Ordr Bg g_ñ`m 

H$mo Xya H$aZo Ho$ {b`o AnZo eara _| Hw$N> n[adV©Zm| H$mo AnZmVo h¢Ÿ&

AmH¥${V 1.3 : VmOonmZr Ho$ Vmbm~ _| ahZodmbo OrdrŸ&

Bgo OmZ br{OE :

  emara _| pñWV Ðd H$m AW© h¡ - aº$, {bå\$ (bmb aº$ H${UH$mAm| Ho$ {~Zm aº$ Ho$ 

~am~ar H$m dU©{dhrZ X«d) Am¡a D$VH$s Ðd H$mo{eH$mAm| Ho$ Mmam| Va\$ Amd[aV Ðd), 

BZ_| {ZpíMV à_mU _| Ob Am¡a bdU hmoZo hr Mm{hEŸ&

  VmOoOb _| ahZodmbo àmUr CZHo$ AnZo emar[aH$ Ðd _| ~mha go àdoe H$aZodmbo A{V[aº$ 

nmZr H$mo ~S>r _mÌm _| VZwyÌ H$mo V¡`ma H$aHo$ CËg{O©V H$aZo H$m CnH«$_ AnZmVo h¢Ÿ&

  Obr` Or{d`m| H$s Ord H$mo{eH$mAm| _| pñWV H$mo{eH$m {P„r A{YH$ Ob eara H$o ̂ rVa 

Zhr Om gHo$ VWm Amdí`H$ bdmUm§e ~mha Z Om gHo$, Bgbm {Z`§ÌU H$aVr h¡ &
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Am) g_wÐObr` Amdmg (Marine habitat) :
g_wÐrOb, VmOonmZr Ho$ Amdmg H$o$ {~bHw$b {déÕ g_ñ`mEo| CnpñWV H$aVm h¡Ÿ& g_wÐrOb 

_| ahZodmbo àm{U`m| Ho$ emar[aH$ é{Ya go nmZr ~mha {ZH$bZo H$s H$mo{ee H$aVm h¡ Am¡a ~mha 

nmZr Ho$ bdU eara _| àdoe H$aZo H$s H$mo{ee H$aVo h¢Ÿ&

Bgo OmZ br{OE :
g_wÐ _| ahZodmbr _N>{b`m§° A{YH$ bdUm| H$m à~b _yÌ V¡`ma H$aHo$ ~mha CËgO©Z H$aZo

 Ho$  Ûmam g_ñ`m H$m hb H$aVr h¢Ÿ&

{d{^Þ Amdgm| ‘| ahZodmbo Or{d AnZo eara ‘| H$wN> n[adV©Z AnZmVo h¢Ÿ& Ego n[adV©Zm| H$mo

ì`dñWmnZ (adaptations) H$hVo h¢Ÿ& Amn Eogo H$wN> ì`dñWmnZm| $H$mo Amn Bg KQ>H$ ‘o| nT>o|Jo|&

AmH¥${V 1.4 : _hmgmJa _| ahZodmbo Ordr

nX ghm` :
ì`dñWmnZ - Mmam| Va\$ n`m©daU _| g_W© ar{V go OrZoHo$ {bE Or{d`m| go AnZm`o J`o emar[aH$ 
n[adV©Zm| H$mo ì`dñWmnZ H$hVo h¢ &
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Obr` Amdmg _| ahZodmbo Or{d`m| H$s gyMr V¡`ma H$a|Ÿ&

AH$eoéH$s (invertebrates) :
ñnm§°O, h¡S´>m, H$moab, Oobr{\$e, g_wÐr\y$b MnQ>o{H«${_, Ho$H$S>m, PtJm, ObH$sQ>, Ob{~ÀNy> Km|Km 
grn, ZjÌ _N>br, AŠQ>mong BË`m{XŸ&

H$eoéH$s (vertebrates) :
_N>br, _|T>H$, H$Nw>Am, gm±n, _Ja, dob, S>mpë\$Z, grb, dmb²ag BË`m{XŸ&

nX ghm` :
AH$eoéH$s-arT> H$s hS²>S>r Ho$ {~Zm earadmbo OrdrŸ& H$eoéH$s-arT> H$s hS²>S>r g{hV

earadmbo OrdrŸ&

2. ñWbr` Amdmg (Terrestrial habitat) :
ñWbr` Amdmgm| _| dfm©, Vmn_mZ, Ed_² {_Q²>Q>r H$m ñd^md _hËdnyU© nmÌ AXm H$aVo h¢Ÿ& 

Amdmg _| OrZodmbo àm{U`m| na `o A§e {d{eï> g_ñ`mAm| Ho$ {Z_m©U Ho$ {b`o H$maU ~ZVo h¢Ÿ& 
CXmhaU Ho$ {b`o {h_mb` {d^mJm| Ho$ erVjoÌ _| OrZodmbo `mH$ (yak) A{YH$ Vmn_mZ O¡go 
{dO`mnyam joÌ _| Or Zht gH$Vm h¡Ÿ&

B) ZXr _wIO Obr` Amdmg (Estuarine habitat) :
g_wÐ go ZXr {_bVo hþE ZXr _wIO Obr` Amdmg H$m {Z_m©U hmoVm h¡Ÿ& Bg Amdmg _| 

bd§Um§e BVZm H$_ Zht hmoVm h¡ {OVZm {H$ VmOo nmZr H$m hmoVm h¡, Am¡a BVZm A{YH$ ^r Zht 
hmoVm h¡ {OVZm {H$ g_wÐr nmZr H$m hmoVm h¡Ÿ& `hm§° Ho$ Ordr Bg pñW{V H$mo gå^mbZo Ho$ {b`o 
emar[aH$ ì`dñWmnZ ñWm{nV H$a boVo h¢Ÿ&

AmH¥${V 1.5 : ZXr_wadO Obr`
Amdmg _| ahZodmbo àmUr

AmH©${V 1.6 : ao-MmQ²>© Ûmam ZXr _wIO
Obr` Amdmg _| Amhma nmZo H$m {dYmZ

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



11

nX ghm` :
gñ`amer - {H$gr àXoe _|

CJZodmbm g_yMm gñ` g_wXm`Ÿ&

 dfm©nVZ Ho$ AmYma na VrZ àH$ma Ho$ gñ`Amdmg 
{Z{_©V h¢Ÿ& do h¢ - AaÊ` Amdmg, KmgjoÌr` Amdmg 
Am¡a _é^y{_ Amdmg

Bgo OmZ br{OE :

·  Ob _| CJZodmbo AWdm A{Vdfm© go IS>o hþE Ob Ho$ H$sMS> _| CJZodmbo gñ`m| H$mo   

   ObO gñ` (hydrophytes) H$hVo h¢Ÿ&

·  _Ü`_ dfm©dmbo joÌm| _| CJZodmbo gñ`m| H$mo _rgmo\$mBQ²>g (mesophytes) H$hVo h¢Ÿ&

·  AË`ëndfm©dmbo _é^y{_ O¡go ewîH$ joÌm| _| CJZodmbo gñ`m| H$mo ewîH$gñ`    

  (xerophytes) H$hVo h¡§Ÿ&

· Yw«dr` àXoem| _| CJZodmbo gñ` ~\©$ go AmÀN>m{XV hmoVo h¢ Am¡a A{VerV àXoem|

  _| hmoVo h¡, {OÝh| H«$`mo\¡$Q²>g (cryophytes) H$hmOmVm h¡&

A) AaÊ` Amdmg (Forest habitat) :
dfm©nVZ : 200-400 g|._r./df©

gñ`amer : AË`§V KZr gñ`amerŸ& {Og_| {d{dY àH$ma

Ho$ D§°$Mo noS> Pm{S>`m§° Ed_² Kmg gpå_{bV hmoVr h¢Ÿ&

àmUr g§Hw$b : Ag§»`mV àH$ma Ho$ H$sQ>, H|$MwE, Km|Ko,

eVnXr, ghònXr, {haU, O§Jbr ^¢g, IaJmoe,

{Jbhar, {g`ma, ^o{S>`o, hrZm, ^mby, ~mK, hmWr,

eoa BË`m{XŸ& 

ñWbr` Amdmg

AaÊ` Amdmg
dfm©nVZ …

200-400 g|._r./df©

Kmg joÌr` Amdmg 
dfm©nVZ …

25-75 g|._r./df©

_ê$^y{_ Amdmg
dfm©nVZ …

25 g|._r. go H$_/df©

AmH¥${V 1.7 : AaÊ`
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Am) Kmg joÌr` Amdmg (Grass land habitat) :

dfm©nVZ : 25-75 g|._r./df©

gñ`amer : _Ü`_ à_mU H$s gñ`amer

{Og_o§ H$_ D±$Mo noS>, Pm{S>`m§ VWm Kmg

gpå_{bV hmoVo h¢Ÿ&

àmUrg§Hw$b : {Q>S²>S>r, PtJya, eVnXr, 

H$ZIOyam, IaJmoe, {P~«m,

{Jbhar, gm§°n, {g`ma, ^o{S>`o BË`m{X Ÿ&

B) _é^y{_ Amdmg (Desert 
habitat) :

dfm©nVZ : 25 g|._r./df©

gñ`amer : A{V {dab gñ`amer

{Og_| H§$Q>rbr Pm{S>`m§° Ed_² ZmJ\$Zr

(cactus) Om{V Ho$ gñ` VWm IOya 
Ho$ noS> hmoVo h¡&

àmUr g§Hw$b : D±$Q>, gm±n, {Ja{Jh, bH$^y{_Myhm (Kangaroorat) BË`m{X &

Bgo OmZ br{OE :
 noS>m|H$s H$Q>mB© Ed_² AaÊ` {dZme Ho$ H$maU AaÊ` VWm Mmam| Amoa Ho$ àXoem| _| H$m\$s ~Xbmd 

CËnÞ hmoVm h¡, O¡go ~fm©nVZ KQ> OmVm h¡Ÿ& {_Å>r _| gS>Zodmbr O¡{dH$ dñVw H$m à_mU H$_ 
hmo OmVm h¡Ÿ& H«$_e… {_Q²>Q>r aoVrbr ~ZZo bJVr h¡ Am¡a joÌ, _é^y{_ (desert) _| ~XbOmVm 
h¡Ÿ& Bg à{H«$`m H$mo _é^y{_H$aU (desertifi cation) H$hVo h¢Ÿ&

  AmH¥${V 1.8 : Kmg joÌr` Amdmg

AmH¥${V 1.9 : _ê$ñWbr` gñ`
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H$m`©H$bmn 1.6 : Amn AnZo {ejH$mo§ Ho$ gmW àdmg H$m`© Ho$ Ûmam Amdmmgm| H$m n[aM` 
àmá H$s{OE&

Bgo OmZ br{OE :

Vmbm~ H$s Vh _| pñWV H$sMS> _| ~oŠQ>o[a`m Ed§ H$dH$ _¥V àmUr Ed§ gñ`m| H$s Xohm| H$mo 
gS>mVo h¢Ÿ& _¥VXoh Ho$ O¡d `m¡{JH$m| Ed§ gñ`m| H$s Xohm| H$mo gS>mVo h¢Ÿ& _¥VXoh Ho$ O¡d `m¡{JH$m| 
(organic compounds) Ho$ {dKQ>Z go AO¡d ̀ m¡{JH$ (inorganic compounds) 
CËnÞ hmo OmVo h¢Ÿ& BZ bdUm| H$m Cn`moJ H$a Vmbm~ Ho$ gñ` Ed§ e¡dmb AnZo Amhma H$mo 
{gÕ H$a boVo h¢Ÿ& H$R>moa H$dMdmbo H«$ñQ>o{g`Z O¡go N>moQ>o Ord gñ` Ed§ e¡dmb H$mo Im OmVo 
h¢Ÿ& H«$ñQ>o{g`Z H$mo N>moQ>r _N>{b`m§° Im OmVr h¢Ÿ& N>moQ>r _N>{b`m| H$mo ~S>r _N>{b`m§° Im OmVr 
h¢Ÿ& BZ g_yhm| _| go H$moB© EH$ g_yh AÑí` hmo OmE Vmo AÝ` Or{d`m| Ho$ g_yhm| na Xþîn[aUm_ 
CËnÞ hmoOmVm h¡Ÿ& Bg Vah {H$gr Amdmg _| ahZodmbo g_yMr Ordamer EH$ A§Vadbå~r O¡d 
g_wXm` H$s aMZm H$aVr h¡Ÿ&

`mX a{IE 

·  gñ` Ed_ àm{U`m| Ho$ OrdZ Ho$ {bE Amdmí`H$ g^r A§em| H$mo àXmZ H$aZo dmbo  

 {Zdmg ñWmZ H$mo Amdmg H$hVo h¢Ÿ& Amdmg = ^m¡Jmo{bH$ àXoe + AO¡d A§e

·  ñWbr` Ed_² Obr` - Xmo _yb ^m¡{VH$ Amdmg hmoVo h¢Ÿ&

·  AO¡d nXmW© Amdmg _| OrZoHo$ {bE gñ` Ed§ àmUr àH$mam| H$m {ZYm©aU H$aVo h¢Ÿ&

·  Obr` Amdmg _| bdUm§e AË`§V à_wI AO¡d KQ>H$ _mZm OmVm h¡Ÿ&

·  dfm© H$m à_mU Am¡a Vmn_mZ ñWbr` Amdmg Ho$ _hËd Ho$ AO¡d KQ>H$ _mZo OmVo h¢Ÿ&

·  bdUm§e Ho$ AmYma na VrZ àH$ma Ho$ Obr` Amdmg hmoVo h¢Ÿ& do h¢ - VmOo Obr`,

 g_wÐr Am¡a ZXr _wIO AmdmgŸ&
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gyMZmE±

 ·  gñ` Ed_² àmUr Amdmgm| H$mo {dZï> {H$`m Zht OmZm Mm{hEŸ&

Aä`mg

I. àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma

MwZH$a CZHo$ à{V EH$ {Q>H$ (3 )g§Ho$V bJmB©E :

 1. ZXrOb _| ahZodmbr _N>{b`m| H$mo Bg g_ñ`m H$m gm_Zm H$aZm nS>Vm h¡Ÿ&

A) eara Ðd go Ob ~mha {ZH$bZo bJVm h¡Ÿ&

Am) eara Ðd _| ~mha H$m Ob {_bZo bJoJmŸ&

B) eara Ðd _| bdU {_bZo bJVo h¡Ÿ&

B©) ~møOb A§Xa {_bH$a bdU ~mha {ZH$b AmVo h¢Ÿ&

2. A{V A{YH$ bdUm§e Bg Ob _| hmoVm h¡Ÿ&

 A) Vmbm~   Am) ZXr

 B) _hmgmJa   B©) ZXr_wIO Ob

3. D±$Q>m| H$m Amdmg

 A) AaÊ`Amdmg  Am) _ê$^y{_ Amdmg

 B) Obr` Amdmg  B©) Kmg joÌr` Amdmg

·  dfm© H$m à_mU Am¡a gñ`amer Ho$ AZwgma ñWbr` Amdmg Ho$ VrZ àH$ma hmoVo h¢Ÿ& 

 d¡ h¢Ÿ - AaÊ`, KmgjoÌr` Am¡a _é^y{_ AmdmgŸ&
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II. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1. Amdmg Ho$ ^m¡{VH$ A§e CgHo$ Ÿ  H$m {ZYm©aU H$aVo h¡Ÿ§Ÿ&

 2. Obr` Amdmg H$m AË`§V ~hþw»` AO¡d dñVw  h¡Ÿ&

 3. _éñWbr` Amdmg _| dfm©nVZ H$s _mÌm  hmoVr h¡Ÿ&

III. "A' gyMr Ho$ A§em| H$mo "Am' gyMr _| {X`o Amdmgm| Ho$ gmW OmoS>H$a {b{IEŸ:

             A      Am

 1. ewîH$Obdm`w Ed§ AË`ën dfm©nVZ  A) KmgjoÌ

 2. _Ü`_ à_mU H$m bdUm§e  Am) _é^y{_

 3. Cƒdfm©nVZ Ed§ KZr gñ`amer  B) Jham g_wÐ

 4. Kwbr hþB© AmŠgrOZ  B©) ZXr _wIO Ob

 5. AË`§V H$_ àH$me  C) AaÊ`

   D$) Obr` Amdmg

IV. {ZåZ àíZm| Ho$ CÎma {b{IE :

 1. Amdmg H$m Š`m AW© h¡?

 2. _éñWbr` Amdmg Ho$ gñ`m| H$m C„oI H$s{OEŸ&

 3. Ob g§M` Ho$ bdUm§e H$m Š`m AW© h¡?

 4. Obr` Amdmg Š`m h¡?

 5. ñWbr` Amdmg Ho$ AO¡d KQ>H$m| H$s gyMr V¡`ma H$s{OEŸ&

 6. Obr` Amdmg Ho$ àH$mam| H$m C„oI H$s{OEŸ&

 7. ñWbr` Amdmg Ho$ àH$mam| H$m C„oI H$s{OEŸ&
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`moOZm H$m`©

· `h {MÌ {H$g Amdmg H$m à{V{Z{YËd H$aVm h¡ ? Bg Amdmg _| {Zdm{gV àm{U`m|

  H$mo {H$Z g_ñ`mAm| H$m gm_Zm H$aZm nS>Vm h¡ BgH$s OmZH$mar g§J«h H$s{OE&

   

· AnZo ñWmZ _| {XImB© XoZodmbo Amdmg, Amhma, àmUr Ed§ n{j`m| H$s gyMr V¡`ma   

  H$s{OE&
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KQ>H$ - 2

Or{d`m| _| A§Jm| H$m g§KQ>Z
(BODY ORGANIZATION IN ORGANISMS)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

·  Amdmg Ho$ AZwgma àm{U`m| Ho$ Ûmam AnZm`o J`o n[adV©Zm| H$mo g_P|JoŸ&

·  àmUr VWm gñ`m| Ho$ {d{^Þ ^mJm| H$s aMZm Ho$ ~mao _| g_P|JoŸ&

·  {d{^Þ àmUr VWm gñ`m| Ho$ {d{^Þ ^mJm| Ho$ H$m`m] Ho$ ~mao _| g_Pnm`|JoŸ&

·  H$m`m] Ho$ AmYma na àmUr Ed§ gñ`m| Ho$ ^mJm| H$mo dJuH¥$V H$a|Jo&

·  àmUr VWm gñ`m| Ho$ {d{^Þ ^mJm| H$s AmH¥${V`m| H$mo ItMZo H$m H$m¡eë` hm{gb H$a|JoŸ&

{nN>bo KQ>H$ _| AmnZo Amdmg H$m AW© VWm {d{^Þ àH$ma Ho$ Amdmgm| H$mo g_P {b`mŸ& gñ` 
Ed_² àmUr AnZo {b`o gw{dYmnyU© OrdZ Ho$ {b`o `mo½` àH$ma Ho$ Amdmg H$m M`Z H$aVo h¢Ÿ& Š`m 
AmnZo H$^r _Ëñ`mb` (aquarium) H$s ^|Q> H$s? AWdm AnZo Ka _| Š`m EH$ _Ëg`mb` 
ñWm{nV H$a aIm h¡? _Ëñ`mb` _| {d{^Þ àH$ma H$s _N>{b`m§° nmZr _| aIr OmVr h¢Ÿ& _Ëñ`mb` 
_| nmZr H$m ñVa CVa J`m Vmo Amn H$mo _mVm-{nVm Cg _| nmZr S>mbZo Ho$ {b`o H$h XoVo h¢Ÿ& BZ 
_N>{b`m| H$mo Hodb nmZr _| hr Š`m| aIZm nS>Vm h¡? Š`m| {H$ nmZr Ho$ {~Zm _N>{b`m§° ah Zht 
gH$Vr h¡Ÿ§& nmZr _| hr ahZm CÝh| gw{dYmOZH$ bJVm h¡Ÿ&

H$m`©H$bmn 2.1 : Obr` Ed_² ñWbr` Amdmgm| _| OrZodmbo Hw$N> Or{d`m| H$m C„oI

H$s{OEŸ&

  Obr` Amdmg      ñWbr` Amdmg
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{d{^Þ Amdmgm| _| OrZodmbo Or{d`m| Ho$ AmH$ma VWm CZHo$ emar[aH$ A§Jm§Jm| _| A§Va XoIVo 
h¢ Z? Eogm Š`m|?

1. àm{U`m| H$s emar[aH$ aMZm _| _yb ^m¡{VH$ ì`dñWmnZ VWm H$m`©

(Basic adaptations in animal forms and functions) :

{d{^Þ Amdmgm| _| OrZodmbo àmUr AnZo-AnZo Amdmgm| go g_mpÝdV hmoZo Ho$ {b`o Hw$N> 
na{dV©Zm| H$mo AnZmVo h¢Ÿ& Eogo emar[aH$ n[adV©Vm| H$mo ì`dñWmnZ (adaptations) H$hVo 
h¢Ÿ& {nN>bo KQ>H$ ‘| Bg Ho$ ~ma| ‘| AmnZo nT>m h¡&

Amdmg Ûmam àm{U`m| H$mo Amhma, Aml` VWm Ob àXmZ {H$`o OmVo h¢Ÿ& BZ gw{dYmAm| H$mo 
J[aï> à_mU _| nm H$a g_W© ar{V go OrZo Ho$ {bE àmUr {d{eï> AmH$ma VWm aMZmAm| H$mo àmá 
H$aVo h¢Ÿ& Eogo AmH$ma VWm aMZmE§° Amdmg Ho$ gmW g_Ýd` ñWm{nV H$aZo Ho$ {b`o Amdí`H$ h¢Ÿ&

_N>br, S>mpë\$Z, {Vq_Jb, njr VWm {h_^mby BZ_| _yb^m¡{VH$ ì`dñWmnZm| Ho$ ~mao _| 
g_P|JoŸ&

_N>br (Fish) :

AmH¥${V 2.1 : _N>br H$s aMZm

AmH¥${V _| _N>br H$s Xoh H$m {ZarjU H$a|Ÿ&

AmH¥${V _| Š`m {ZarjU {H$`m? _N>br H$s Xoh Ho$ ^mJm| H$mo Zm_m§{H$V H$s{OEŸ&

_N>{b`m± O~ Ob _| Or boVr h¢Ÿ, CZ_| {d{eð> AmH$ma H$s Xoh VWm X¡{hH$ aMZm`o hmoVr 
h¢Ÿ& BZgo do Ob _| g\$bVmnyd©H$ Or gH$Vr h¢Ÿ&
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_N>br H$m AmH$ma H¡$go h¡?

dh XmoZm| Va\$ ZwH$sbm, YmamH$ma (stream lined) AWdm Zm¡H$mH$ma hmoVr h¡Ÿ& CgHo$ 
Bg AmH$ma H$m H$maU Š`m h¡?

_N>br H$m Zm¡H$mH$ma Kf©U H$_ H$aVm h¡ Am¡a J{V gwJ‘ H$a XoVm h¡&

Bgo OmZ br{OE :

doJ go MbZodmbo eara H$m AJbm VWm {nN>bm {gam ZwH$sbm ~Zm ahVm h¡Ÿ& Bggo
Mmam| Amoa Ho$ _mÜ`_ H$mo Mra H$a AmJo ~T>Zo Ho$ {b`o gh`moJ {_bVm h¡Ÿ&

Bgo OmZ br{OE :

{dÚwV Mm{bV Zm¡H$mE§° Ob H$mo nrN>o \|$H$Zo go AmJo YHo$br OmVr h¢Ÿ&

_N>br H$s ny§°N> VWm eara go Va§J àH$ma H$s J{V (undulatory) Ho$ H$maU nmZr
H$mo nrN>o H$s Amoa ItM Zo go _N>br ñd`§ AmJo H$s Amoa YHo$br OmVr h¡Ÿ&

Bgo OmZ br{OE :

ñZm¶wAm| H$s Va§J J{V ‘§ÀN>br Ho$ XmoZm| Amoa nmZr H$mo amoH$Vm h¡ Am¡a {nN>bo T>Ho$bVm AV… 
‘N>br H$m eara AmJo ~T>Vm h¡& 

_N>br Ho$ n§I (fi ns) nmZr _| _N>br H$s J{V Ho$ {b`o ghm`H$ hmoVo h¢Ÿ&

nX ghm` :
n§I - M_S>o H$m MnQ>m \¡$bmd

AmH©${V 2.2: _N>br H$s Xoh H$s Va§J àH$ma H$s J{V    
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_N>br Ho$ H$m¡Z go A§J ídmmgmoÀN>²dmg Ho$ {bE 
ghm`H$ hmoVo h¢?

_N>{b`m± Jb\$S>m| (gills) H$s ghm`Vm go 
ídmgmoÀN²>dmg H$aVr h¢Ÿ& _N>{b`m± _w±h go nmZr bo H$a 
Cg_| Ywbo hþE Am{ŠgOZ H$mo Jb\$S>m| Ho$ hmam Ademo{dV 
H$aHo$ Ob H$mo ~mha N>moS>XoVo h¢ & 

gmo{ME : 
h_ ídmgmoÀN²>dmg H¡$go H$aVo h¢ ?

S>mpë\$Z (Dolphin) :

S>mpë\$Z `h EH$ Ob _| ahZodmbr gñVZr 
h¡Ÿ& Bg_| \o$\$S>m| H$s ghm`Vm go ídmgmoÀN²>dmg 
MbVm h¡Ÿ& Ob _| g\$bVm-nyd©H$ OrZo Ho$ {bE 
ì`dñWmnZ AnZm`m hþAm h¡&

nX ghm` :
gñVZr : eara na Ho$e CJVo h¢Ÿ& `h
AnZo O¡go N>moQ>o ~ƒmo§ H$mo OÝ_ XoVr h¡ŸŸ&
ñVZJ«§{W`m| go XyY {nbmH$a AnZo ~ƒm|

H$m nmbZ nmofU H$aVr h¡Ÿ&
CXm … OmZda, {Vq_Jb, _Zwî` BË`m{XŸ&

AmH¥${V 2.4 : S>mpë\$Z

Bgo OmZ br{OE :

S>mpë\$Z EH$ ~w{Õ_mZ àmUr h¡Ÿ& `h _Zwî`m| Ho$ gmW IobZm ng§X H$aVm h¡Ÿ& Bg{b`o 

`h _Zyî` go Xr OmZodmbr gyMZmAmo H$m AZwnmbZ H$aVm h¡ &

{ZåZ S>mpë\$Z {MÌ H$m {ZarjU H$a|Ÿ& CgHo$ ì`dñWmnZm| H$s gyMr V¡`ma H$a|Ÿ&

H$m`©H$bmn 2.2 : {ejH$ `m g§ajH$m| Ho$ gmW Amn _Ëñ`mb` H$s ^|Q> H$a|Ÿ& dhm§° H$s
  {d{^Þ àH$ma H$s _N>{b`m| H$s gyMr V¡`ma H$a|Ÿ&

¤ÃgÀÄ

AmH¥${V 2.3 : _N>br _| ídmgmoÀN>²dmg

ídmgmoÀN²>dmg

nmZr
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S>mpë\$Z Ho$ ì`dñWmnZ :

·  XmoZmo {gao ZwH$sbo Ed§ Zm¡H$mH$ma (Stream lined) earaŸ&

·  AJbo n¡a V¡aZo ‘| ghm¶H$ hmoZo Ho$ {bE n¡S>b (paddles) AmH$ma ‘| n[ad{V©V hþE h¢&

·  n§I H$s Vah MnQ>r ny§°N> (tail fl uke) h¡Ÿ &

·  eara H$s gVh na Ho$e AZwnpñWV h¢Ÿ&

·  emar[aH$ gVh {MH$Zr (Smooth) h¡Ÿ&

{Vq_Jb (Whale) :

Š`m Amn OmZVo h¢, {H$ {Vq_Jb OmZdam| Ho$ ZOXrH$ Ho$ gå~§Yr hmoVo h¢Ÿ& bo{H$Z OmZda 
Am¡a {Zq_Jb H$s Xoh H$m AmH$ma Xo{IEŸ& {Vq_Jb H$m AmH$ma OmZdam| H$s VwbZm _| H$m\$s 
{d{^Þ bJVm h¡Ÿ& {Vq_Jb H$m AmH$ma H¡$gm hmoVm h¡ ?

{Vq_Jb _N>br H$s Vah {XIVo h¢Ÿ& BgH$m H$maU Š`m h¡ ?

{Vq_Jb Ob _| OrZo na ^r \o$\$S>m| Ho$ Ûmam ídmgmoÀN>dmg H$aVo h¢Ÿ& dm`w H$mo boZo

Ho$ {bE nmZr H$s gVh na AmH$a dm`w _| ZmH${N>Ðm| H$mo ImobVo h¢Ÿ& Bgr H$maU {Vq_Jb 
Ho$ ZmH${N>Ð {Vq_Jb Ho$ {ga Ho$ D$na hmoVo h¢Ÿ&

Bgo OmZ br{OE :

{Vq_Jb Xw{Z`m _| AË`§V ~S>o AmH$ma Ho$ àmUr h¢Ÿ& Zrbo {Vq‘Jb H$m eara bJ^J 30 
‘rQ>a b§~m hmoVm h¡ Am¡a ^ma bJbJ 170 go 175 Q>Z hmoVm h¡&

AmH¥${V 2.5 : {Vq_Jb    
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1

2

3

4

5

{MÌ 2.6 : H$~yVa

n§I

{nÀN>o Mm|M

{Vq_Jb Ho$ AJbo n¡a n¡S>b Ho$ én _| ì`dpñWV h¢Ÿ& CgH$s ny§°N> n§I H$s Vah MnQ>r h¡Ÿ& 
BZ XmoZm| aMZmAm| go Cgo V¡aZo Ho$ {b`o ghm`Vm {_bVr h¡Ÿ&

{Vq_Jb Ho$ M_S>o Ho$ ZrMo dgr` g§J«h H$m _moQ>m naV hmoVm h¡, Cgo ãbã~a (blubber) 
H$hVo h¢Ÿ& Bg go emar[aH$ D$î_m H$mo amoH$Zo _| _XX {_bVr h¡Ÿ&

njr (birds) : 
             AnZo Mmam| Amoa h_ AZoH$ n{j`m| H$mo XoIVo h¢Ÿ&

H$m`©H$bmn 2.3 : Amn AnZo àXoe _| ahZodmbo n{j`m| H$s gyMr V¡`ma H$a|Ÿ&

H«$.g§     n{j`m| Ho$ Zm_

n{j`m| H$s Xoh H$m AmH$ma H¡$go hmoVm h¡? Š`m CZH$s Xoh Am`VmH$ma h¡ ? Zht, n{j`m| H$s 
Xoh YmamH$ma AWdm `m {d_mZmH$ma hmoVm h¡Ÿ& `h AmH$ma dm`w Ho$ gmW hmoZodmbo Kf©U H$mo H$‘ 
H$aVm Am¡a CS>mZ H$mo gwJ‘ H$aVm h¡&
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n{j`m| Ho$ AÝ` {deofbjU {ZåZ àH$ma h¢Ÿ&

·  n{j`m| Ho$ AJbo n¡a n§Im| (wings) _| na{d{V©V h¢Ÿ& dm`w _| CS>Zo Ho$ {bE n{j`m|  
 H$mo BZ n§I± go ghm`Vm {_bVr h¢Ÿ&

· n{j`m| H$s Xoh {nÀN>m| (feathers) go Amd¥V h¡Ÿ& {nÀN>| n{j`m| H$s Xoh go Cî_m
 ~mha OmZo go amoH$Vr h¢Ÿ& {nÀN>| n{j`m| H$s Xoh Ho$ ^ma H$mo KQ>mVr h¡Ÿ&

· BZ_| O~S>o (jaw) VWm Xm±V (teeth) Zht hmoVo h¢Ÿ& Bggo ^r njr hëH$s hmoVr h¢Ÿ&
 n{j`m| _| hëH$s Mm|M (beak) hmoVr h¡Ÿ&

·  n{j`m| H$s h{È>̀ m§° ImoIbr hmoVr h¢Ÿ& BÝh| dm{Vb h{È>̀ m§° (pneumatic bones)
 H$hVo h¢Ÿ& BZgo ^r n{j`m| H$s Xoh hëH$s h¡Ÿ&

·  n{j`m| Ho$ g§X^© _| EH$ Hw$Vyhb h¡ {H$ njr AË`§V H$_ nmZr H$m godZ H$aVr h¡Ÿ&

{h_ ^mby (Polar Bear) :

{H$g àH$ma Ho$ Amdmg _| {h‘ ^mby ahVm Am¡a 
³¶m| ?

{h_^mby _| ì`mdñWmnZ :

·  BgH$m KZm bmoM_© (fur) hmoVm h¡Ÿ&

·  ËdMm Ho$ ZrMo _moQ>m dgr` naV hmoVm h¡Ÿ&

·  N>moQ>o JmobmH$ma H$mZ hmoVo h¢Ÿ&

·  Cnamoº$ ì`dñWmnZ {h_^mbwAm| _| hmoVo h¢&

·  A{Ver{VV Obdm`w pñW{V`m| _| g_mpÝdV hmoH$a Or{dV ah gH$Vm h¡Ÿ&

Bgo OmZ br{O`o :

{h_^mby gVV 100 {H$._r VH$ V¡a gH$Vo h¢, Am¡a 10 {H$._r/K§ dJo go Mb gH$Vo h¢Ÿ&

gmo{M`o :
n{j`m| H$m Xoh hëH$m h¡, Š`m| ?

AmH¥${V 2.7 : {h_ ^mby    
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2. àm{U`m| H$s Xoh H$s aMZm VWm H$m`©
 (structure and functions of animal body) :

h_ AnZo Mmam| Va\$ H$B© àm{U`m| H$mo XoIVo h¢Ÿ& Hw$N> àm{U`m| _| arT> H$s hS²>S>r h¡ Vmo Hw$N> 
Am¡a àm{U`m| _| arT> H$s hS²>S>r Zht h¡Ÿ& àm{U`m| H$s Xoh _| arT> H$s hS²>S>r h¡ Vmo do H$eoéH$s 
(vertebrates) H$hbmVo h¢Ÿ& ̀ {X àm{U`m| H$s Xoh _o§ arT> H$s hS²>S>r Zhr h¡ Vmo do AH$eoéH$s 
(invertebrates) H$hbmVo h¢Ÿ&

H$m`©H$bmn 2.4 : {ZåZ gy{MV àm{U`m| H$mo H$emoéH$s VWm AH$eoé{H$`m| _| dJuH¥$V 
H$s{OEŸŸ&
_Zwî`, ZjÌ _N>br, njr, _N>br, Jm`, {~„r, gm§°n, H|$MwAm, D±$R>, _ŠIr, Hw$Îmm Ed_² 
IaJmoeŸ&

H$m`©H$bmn 2.5 : H$eoéH$s VWm AH$eoéH$s àm{U`m| Ho$ Am¡a Hw$N> CXmhaU AnZo 
{ejH$m| H$s ghm`Vm go g§J«{hV H$ao§Ÿ&

BZ àm{U`m| Ho$ {^Þ - {d{^Þ CXmhaU boH$a CZHo$ H$m`© g_P b|Ÿ& H$m¡VyhbnyU© ~mV 
`h h¡ {H$ {d{^Þ Amdmgm| _| OrZodmbo àm{U`m| H$m dhr A§J {d{^Þ H$m`m] H$m {Zdm©h H$aVm 
h¡Ÿ& Bg OmZH$mar Ho$ AmYma na àm{U`m| Ho$ M_©, {ga, dj, _w§S>, Ed_², ny§°N> BZH$s n[aJUZ 
H$a|Ÿ&

M_© (skin) :

àm{U`m| H$s Xoh M_© go Amd¥Îm h¡Ÿ& M_© Ûmam Xoh Ho$ ^rVa Ho$ A§Jm| H$s ajm hmoVr h¡Ÿ& 
M_© ñne}pÝÐ¶ H$m H$m`© ^r H$aVm h¡&

_N>{b`m| _| M_© eëH$m| (scales) AWdm hS²>S>r H$s n{Å>H$mAm| (bony plates) go 
AmÀN>m{XV h¡ŸŸ&

Bgo OmZ br{OE :

M_S>r na eëH$, hS²>S>r H$s n{Å>H$mE§°, {nÀN>| AWdm Ho$em| H$m AmÀN>mXZ hmo gH$Vm h¡Ÿ& 
BÝh| M_S>o H$s nyaH$ aMZmE§° H$h gH$Vo h¢Ÿ&

VmOo nmZr H$s _N>{b`m| Ho$ àH$aU _| M_S>r Ho$ Bg AmÀN>mXZ Ho$ Ûmam eara _| A{V[aº$ 
nmZr H$m àdoe Am¡a emar[aH$ Ðdm| go bdUm| H$s {ZH$mgr H$mo amoH$m OmVm h¡Ÿ&

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



25

g_wÐr _N>{b`m| Ho$ àH$aU _| eëH$mdaU Ûmam eara H$m nmZr ~mha OmZo go amoH$m OmVm h¡Ÿ&

{N>nH$br, {Ja{JQ>, gm§°n, H$Nw>Am _| ^r eëH$ Ed§ hS²>S>r H$s n{Å>H$mAm| Ûmam eara go Ob 
{dZï> hmoZo H$s à{H«$`m H$mo amoH$Zo _| _XX {_bVr h¡Ÿ&

n{j`m| _o, eara {nÀN>m| go Amd¥Îm ahVm h¡Ÿ& {nÀN>m| Ho$ Ûmam gara go nmZr {dZï> hmoZo go 
amoH$m OmVm h¡Ÿ& CZHo$ hmoZo go eara hëH$m ^r hmoVm h¡Ÿ&

OmZda, D±$Q>, KmoS>m BË`m{X _| eara amo_m| go AmÀN>m{XV h¡Ÿ& `h AmÀN>mXZ bmo_M_©² 
H$hbmVm h¡Ÿ& bmo_M_© Ûmam eara H$s D$î_m {dZï> hmoZo go amoH$m OmVm h¡, Ed_² àmUr H$mo erV 
Obdm`w pñW{V`m| go gwajm {_bVr h¡Ÿ&

bmo_M_© {h_^mby _| ~hþV _moQ>m hmoVm h¡Ÿ& Bg{b`o Y«wdr` {h_àXoem| _| ^r dh AmgmZr go 
ah gH$Vm h¡, g\$bVm nyd©H$ AnZm OrdZ Mbm gH$Vm h¡Ÿ&

_N>{b`m| Ho$ eara na n§I hmoVo h¡§Ÿ& CZ _| OmoS>r n§I (paired) Ed_² EH$mH$s n§I 

(unpaired) hmoVo h¢Ÿ& AJ«n§I (pectoral) Ed§ níM n§I (pelvic) OmoS>r n§Im| Ho$ CXmhaU 

h¢, Omo _N>br H$mo nmZr _| {ZpíMV JhamB© VH$ CVaZo VWm D$Üd© Ed§ AYmowIr J{V`m| Ho$ {bE 

ghm`H$ h¢Ÿ& Bg{bE BÝh| V¡amHy$ n§I ^r H$hm Om gH$Vm h¡Ÿ&

AmH¥${V 2.8 : _N>br Ed§ CgHo$ n§I

n¥ð> n§I
Jb\$S>o

AJ« n§I

noQ> n§I

níM n§I

ny±N> n§I
    

    
   ©

KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



26

_N>br Ho$ VrZ EH$mH$s n§I hmoVo h¢Ÿ& do h¢-n¥ð>-n§I (dorsal fi n), noQ>-n§I (ventral 

fi n) VWm ny±N>-n§I (caudal fi n)

n¥ð>-n§I VWm noQ>-n§I _N>br H$mo bwT>H$Zo (rolling) go amoH$Vr h¡ Vmo ny§°N>-n§I Ûmam _N>br 

H$mo Xm`|-~m`o| - _wS>Zo (turning) Ho$ {bE Am¡a D$na -ZrMo OmZo (pitching) Ho$ {bE _XX 

{_bVr h¡Ÿ&

_Zwî`, Hw$Îmm, {Ja{JQ>, _N>br, _|T>H$ - BZH$s Xoh _| à_wIV… {ga (head) dj thorax 

Ed_² noQ> (abdomen) O¡go ^mJ hmoVo h¢Ÿ& Hw$Îmm, Jm`, ~§Xa BË`m{X àm{UMm| _| BZ ^mJm| Ho$ 

gmW ny±N> (tail) ^r hmoVr h¡ &

{ga Ho$ ^mJ _| kmZ|{Ð` O¡go Am±I, H$mZ, ZmH$ Ed§ Or~ hmoVo h¢ & {ga Ho$ A§Xa _pñVîH$ 

hmo H$a eara H$mo {Z`§{ÌV H$aVm h¡ & 

dj Ho$ ^rVa ídmgmoÀN²>dmg Ho$ {bE \o$\$S>o hmoVo h¡ & noQ> Ho$ ^rVa nmMZ gå~§Yr A§J hmoVo 

h¢ & noQ> Ho$ ZrMo {dgO©Zm§J VWm g§VmoZmoËnmXZ gå~§Yr A§J hmoVo h¢ & 

{ga

 {ga

dj

dj
‘w§S>

 noQ> ny±N>

 ‘Zwî¶ 

Hw$Îmm

AmH¥${V 2.9 : _N>br Ed§ CgHo$ n§I
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AmH¥${V 2.11 : Mrb Ho$ n§I VWm níM n¡a

_Zwî` Ho$ eara na Ü`mZ X| & `hm± Xmo hmW  (heads)  Am¡a Xmo n¡a (legs) hmoVo h¢ & 

BZ _| nm±M-nm± A±Jw{b`m± hmoVr h¢ &

{MÌ H$m {ZarjU H$a| hmW, nH$S>Zo Ho$ {b` 
`mo½` h¡§, Vmo n¡a MbZo Ho$ {bE `mo½` h¢ŸŸ&

{Ja{JQ> Am¡a gb_m§S>a Ho$ gå~§Yr h¢, gm§°n Ÿ&
bo{H$Z gm§°n H$mo hmW-n¡a Zht hmoVo h¢Ÿ&

Bgo OmZ br{OE :

noS>m| H$s S>m{b`m| H$mo nH$S>Zo Ho$ {bE {Ja{JQ> Ho$ n¡a ~hþV Cn`moJr hmoVo h¢Ÿ&

Bgo OmZ br{OE :
àmMrZ H$mb _| gm§°n Ho$ ^r n¡a WoŸ& bo{H$Z O~ gm§°nmo Zo AnZo noQ> Ho$ ~b a|JZm Am¡a {~bm| 

_| ahZm ewé {H$`m CÝhm|Zo AnZo n¡a Imo {X`o&

AmH¥${V 2.10 : hmW, nH$S>Zo Ho$ {b` 
`mo½` h¡§, Vmo n¡a MbZo Ho$ {bE `mo½` h¢ŸŸ&

n{j`m| _| MbZo Ho$ {bE níM n¡a à`wº$ hmoVo h¢ Vmo AJ«n¡a CS>mZ (fl ight) ^aZo Ho$ {bE 
n§Im| Ho$ én _| n[ad{V©V hþE h¢&    
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OmZda, KmoS>o, D§°$Q> BË`m{X _| XmoZm| AJ«n¡a Ed§ KmoS>m| _| n¡am| Ho$ {ZMbo {gam| _| Iwa (hoofs) 
hmoVo h¢Ÿ& BZ go H$R>moa, aoVrbr Am¡a nWarbr O_rZ na MbZo _| _XX {_bVr h¡Ÿ& BZ_| AJ«n¡a VWm 

níM n¡a XmoZm| MbZo Ed§ Xm¡S>Zo Ho$ {bE à`wŠV hmoVo h¢&

  KmoS>m                 Jm`                    D±$Q>

AmH¥${V 2.12 : àm{U`m| Ho$ Iwa

D§°$Q>m| _| Iwa Mm¡S>o hmoVo h¢Ÿ& Bg{b`o D§°$Q> aoVrbr gVh na gwb^Vm go Mb gH$Vo h¢Ÿ& {Vq_Jb 
_| AJ« n¡a n¡S>b Ho$ én _| n[ad{V©V hþE h¢ Vmo níM n¡a KQ> J`o h¢&

M_JrXS>m| (bats) _| AJ« n¡a Ed§ níM 

n¡am| Ho$ ~rM M_S>r {dñV¥V hþB© h¡, {Ogo n§I 

{P„r (patagium) H$hVo h¢Ÿ& M_JrXS>m| _| 
`h CS>Zm§J h¡Ÿ& níM n¡am| H$s A§Jw{b`m| _| bå~o 

ZI (claws) hmoZo go noS>m| H$s S>m{b`m| H$mo gŵ Ð 
nH$S> gH$Vo h¢ŸŸ&

AmH¥${V 2.13 : M_JrXS>

n§I {P„r

ny±N> (Tail) :

{Ja{JQ> H$s bå~r ny±N> hmoZo go 
dh nH$S>Zo Ho$ {bE (prehensile) 
AZwHy${bV h¡&

AmH¥${V 2.14 : {Ja{JQ>

nX ghm`

ZI… ZwH$sbo ZmIwZ
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Bgo OmZ br{OE :

{Ja{JQ> AnZo eara Ho$ a§J H$mo g_`-g_` na ~XbZo go AnZo eÌwAm| go dh ~M 
gH$Vm h¡& `h gw{dYm Ho$_moâboJ (camoufl age) H$hbmVr h¡&

_N>br Ed_² {Vq_Jb _| ny±N> Ho$ nmíd© Ho$ àm{U`m| Ho$ Mmb-MbZ _| _hËdnyU© nmÌ

aIVr h¡&

àm{U`m| H$s Mmb-MbZ _| ny±N> H$m ~hþw»` nmÌ hmoVm h¡& {Ja{JQ> Ed§ ~§Xa BË`m{X 
_| ny§°N> J{V Ho$ g_` g§VwbZ ~Zm`o aIZo _| ghm`H$ hmoVr h¡Ÿ&

3. gñ` H$s Xoh Ho$ ^mJm| H$s aMZm VWm H$m`© 
(Structure and functions of plant body) :
{nN>br H$jmAm| _| àm{U`m| H$s Xoh Ho$ ^mJm| H$s
aMZm VWm H$m`m] H$mo grI {b`m h¡Ÿ& A~ h_ gñ`m| Ho$
~mao _| g_Pb|Ÿ&

gñ` H$s Xoh Ho$ {d{^Þ ^mJ h¢-OS>, VZm nÎmr,
H$br, \y$b VWm \$bŸ&

1. OS> (root) 

A{YH$Va OS>| O_rZ Ho$ A§Xa ahZodmbo gñ` Ho$ ^mJ h¢Ÿ& OS>| gñ` H$mo O_rZ go 
_O~yV OH$S>boVr h¡§Ÿ& {_Å>r go Ob VWm bdUm| H$mo Ademo{fV H$a boVr ^r h¢Ÿ& OS>m| Ho$ 
Ûmam {H$`o OmZodmbo `o gm_mÝ` H$m`© h¢Ÿ&

AmH¥${V 2.16 V§Vw OS>

O~ JmOa (carrot) ImVo h¢, CgH$s gVh H$mo 

N>rbZo Ho$ {bE ̀ m ImZo go nhbo JmOa H$mo AÀN>r Vah 

YmoZo Ho$ {bE H$hVo h¢Ÿ& Š`m| ? gmo{M`oŸ& `h {_Å>r _| 

CJVm h¡Ÿ& BgHo$ Cna Ho$e O¡gr aMZmE§° hmoZo go BZ 

na H$sMS> (dirt) {MnH$s ahVr h¡Ÿ& ̀ h EH$ _yb OS> 

(tap root) h¡Ÿ& Kmg, amJr, Omodma O¡go gñ`m| _| 

V§Vw OS> (fi brous roots) XoIr OmVr h¡&

 \$ybH${bH$m

\$b

VZm

nÎmr

OS>|

AmH¥${V 2.15 : gñ` Ho$ ^mJ
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BZ gm_mÝ` H$m`m] Ho$ A{V[aº$ OS>| Hw$N> {d{eï> H$m`m] H$m {Zdm©h ^r H$aVr h¢Ÿ&

A) AmYma XoZm (Supporting) :

AmYma XoZodmbr OS>|

AmH¥${V 2.17 : ~aJX d¥j H$s AmYma XoZodmbr OS>|

~aJX d¥j (banyan tree) H$s 

{deof OS>| {ZMbr S>m{b`m| go CVaH$a O_rZ 

nhþ§°MVr h¢Ÿ& {_Å>r _| àdoe H$aZo Ho$ ~mX _moQ>r 

VWm ~bdmZ hmo OmVr h¢Ÿ& Eogr OS>m| H$mo 

AmYma XoZodmbr OS>| (prop roots) H$hVo 

h¢Ÿ& `o ~¥hXmH$ma ~aJX d¥j H$mo AmYma XoZo 

H$m H$m`© H$aVr h¢Ÿ&

~) dmVmdaU go AmÐ©Vm H$m AdemofU

(Absorption of water vapour from the atmosphere) :

Ademofr OS>|

AmH¥${V 2.18

Am{H©$S> gñ` _| Ademofr OS>|

Am{H©$S> gñ`

noS>H$s S>mbr

~S>o noS>m| H$s S>m{b`m| na Am{H©$S> gñ` CJVo 

h¢Ÿ& BZ, gñ`m| H$s OS>| dmVmdaU _| bQ>H$Vr h¢ 

Am¡a AnZr gVh na pñWV a§Y«m| go dmVmdaU H$s 

AmÐ©Vm H$mo Ademo{fV H$aVr h¢Ÿ& BÝh| Ademofr OS>| 

(absorptive roots) H$hVo h¢Ÿ&
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H$) ídmgmoÀN²>dmg (Respiration) :

A{dgr{Z`m gñ` H$sMS>dmbo joÌm| 
_| CJVo h¢Ÿ& Bg gñ` H$s OS>| {_Q²>Q>r go 
CR>H$a {XIVr h¢Ÿ& BZna {N>ÐXma gVh 
hmoVr h¡Ÿ& BZ {N>X«m| H$mo dm ẁa§Y« H$hVo h¢Ÿ& 
gñ` Ho$ ídmgmoÀN²>dmg _| dm ẁa§Y« ghm`H$ 
hmoVo h¢Ÿ& Eogr {deof OS>m| H$mo dm ẁa§Y«r OS>| 
(Pneumatophores) H$hVo h¢Ÿ&

Bgo OmZ br{OE :

A{dgr{Z`m VWm a¡Pmo\$moam gñ` A{YH$Va doñQ> ~|Jmb Ho$ gw§Xa~Zm| Ho$ _wIO^y{_ Ho$ ^mJm|
 _| nm`o OmVo h¢Ÿ&

S>) Amhma H$m g§J«hU (Storage of food) :

ebJ_ (beetroot), JmOa (carrot), eŠH$aH§$X (sweet potato), _ybr (radish) 
BË`m{X gñ`m| H$s OS>| Amhma H$m g§J«hU H$aVr h¢Ÿ& Eogr OS>o \y$br hþB© h¢Ÿ&

dm`wa§Y«r OS>|

AmH¥${V 2.19 : A{dgr{Z`m H$s dm`wa§Y«r OS>|

ebJ_          JmOa           eŠH$aH§$X

                   AmH¥${V 2.20
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2. VZm (Stem) :

O_rZ Ho$ Cnadmbo gñ` Ho$ ^mJ H$mo VZmV§Ì (shoot system) H$hVo h¢Ÿ& VZmV§Ì H$m 
_w»` ^mJ VZm hr h¡Ÿ& VZo na n{Îm`m§°, H${b`m§°, \y$b VWm \$b CJVo h¢Ÿ&

H$m`©H$bmn 2.6 : {d{^Þ gñ`m| H$m g§J«h H$s{OEŸ& AnZo {ejH$ H$s ghm`Vm go CZHo$

 {d{^Þ ^mJm| H$mo nhMm{Z`oŸ&

OS>m| go Ademo{fV Ob VWm bdUm| H$mo VZm AnZo O[a`o n{Îm`m| VH$ nhþ§°MmVm h¡Ÿ& `h VZo 

H$m à_wI H$m`© h¡Ÿ& BgHo$ Abmdm VZm AÝ` H$m`m} H$m ^r {Zdm©h H$aVm h¡Ÿ&

A) Amhma H$m g§J«hU (Storage of food) :

Amby (potato), AXaI (ginger), BË`m{X gñ`m| Ho$ VZo H$m ^mJ O_rZ Ho$ ^rVa 

(underground) ~T>H$a Amhma Ho$ g§J«hU Ho$ {bE n[ad{V©V hþAm h¡Ÿ&

     ~) H$m{`H$ àË`wËnmXZ 

(Vegetative reproduction) :

Jwbm~ (rose), JÞm (sugarcane) BË`m{X gñ`m| 
Ho$ H$Q>o VZo H$mo àË`wËnmXZ Ho$ Cn`moJ _| bm`mOmVm h¡Ÿ& Bg 

{dYmZ H$mo H$m{`H$ àË`wËnmXZ H$hVo h¡Ÿ&

AmH¥${V 2.22 JÞm

Amby         AXaH$

                   AmH¥${V 2.21    
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3. n{Îm`m§° (Leaves) :

n{Îm`m§° Amhma H$m CËnmXZ H$aVr h¢Ÿ& n{Îm`m| _| h[a_H$U (Chloroplast)hmoZo go n{Îm`m§° 
hao dU© H$s hmoVr h¢Ÿ& h[a_ H$U àH$me g§ebofU (photosynthesis) H$m`© H$m {Zdm©h 
H$aVo h¢Ÿ&

    A) g§J«hU (Storage) :

ß`mO (onion), nÎmr Jmo^r (cabbage), bhgyU (garlic) BË`m{X gñ`m| H$s n{Îm`m§° 
Amhma g§J«hU Ho$ H$m`© H$m {Zdm©h H$aVr h¢Ÿ& BZ n{Îm`m|H$mo Amhma g§J«mhH$ A§J Ho$ Zm_ go OmZm 

OmVm h¡Ÿ&

~) àË`wËnmXZ (Reproduction) :

~«`mo\¡$b_ (bryophyllum) O¡go gñ`m| _| n{Îm`m| Ho$ Am§°Mbm| na H${bH$mE§° hmoVr h¢Ÿ& 

{_Å>r-O_rZ Ho$ gånH©$ _| `o H${b`m± A§Hw$[aV hmoVr h¢, VWm OS>m| H$mo ~mha {ZH$mbVr h¡§Ÿ& AV… 

nÎmr Z`o gñ` Ho$ én _| CJZo bJVr h¡Ÿ&

nÎmr H${bH$m

ß`mO                 nÎmr Jmo^r 

AmH¥${V 2.23

AmH¥${V 2.24 ~«`mo\¡$b_
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4. H${bH$m (Bud) :
H${bH$mE§° S>m{b`m| VWm \y$bm| 

H$mo AmJo ~T>mVr h¢Ÿ& JÞo H$s 

H${bH$mE§° H$m{`H$ àË`wËnmXZ 

_| ^mJ boVr h¢.

5. \y $b (Flower) :
    \y$b, gñ` Ho$ àË`wËnmXZ H$m ^mJ h¡& Cg_| _w»`V… 

S>§Q>b (stalk), nÌXb (sepal), nwînXb (petal), 
Ho$ga (stamen) Ed_² embmH$m (pistil) gpå_{bV 

h¢& nÌXb, nwîn H$mo H${bH$m H$s AdñWm _| gwajm àXmZ 

H$aVo h¢& nwînXb, a§Jm| H$s àIaVm go H$sQ>m| H$mo AmH${f©V 

H$aVo h¢& embmH$mE§° àË`wËnmXZ _| ór gå~§Yr ^mJ h¢, 

Vmo Ho$ga, àV`wËnmXZ _| nwéf ^mJ hmoVo h¢Ÿ&

S>§Q>b

nwînXb

nÌnXb

embmH$m 

Ho$ga

AmH¥${V 2.26 : \y$b Ho$ ^mJ

       Am_              A§Jya H$m JwÀN>m

AmH¥${V  2.27

6. \$b (Fruit) :

\y$b _| A§S>me` (ovary) \$b Ho$

én _| {dH${gV hmoVm h¡. Bg_| ~rO

hmoVo h¢Ÿ&

Am_ (mango), A§Jya (grape),

noê$ (pear) BË`m{X gñ`m| _| \$b qnS>énr 

(fl eshy) hmoVo h¢ Omo ImZo `mo½` h¢Ÿ&

AJ«H${bH$m          ghm`H$ H${bH$m
AmH¥${V 2.25

H${bH$m H${bH$m

AÝ` H$B© gñ`m| _| \$b {n§S>énr Z hmo H$a gyIo hþE hmoVo h¢Ÿ&
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H$m`©H$bmn 2.7 : AZoH$ \$b BH$Å>o H$a| Am¡a CZH$mo qnSg{hV Am¡a qnSa{hV \$bm| Ho$ én _|

 dJuH¥$V H$a|&

`mX a{IE

· Amdmg, dhm§° Or{dV àm{U`m| H$mo Amhma, Al` VWm Ob àXmZ H$aVm h¡Ÿ&

· {d{^Þ Amdmgm| _| OrZodmbo àmUr, AnZo-AnZo Amdmgm| Ho$ AZwgma OrZo Ho$ {bE AnZm`o  

   J`o n[adV©Zm| H$m ì`dñWmnZ H$aVo h¢Ÿ&

· eara H$m AmH$ma ~rM _| C^am hþAm, AJbm VWm {nN>bm {gao ZwH$sbo hmoZo go J{V Ho$  

 g§X^m] _| Ob VWm dm`w Ho$ gmW hmoZodmbo à{VamoY H$mo H$_ H$aVm h¡Ÿ&

· _N>{b`m| _| M_S>o Ho$ MnQ>o \¡$bmd H$mo n§I H$hVo h¢Ÿ& V¡amHy$ n§I _N>{b`m| H$mo V¡aZo Ho$  

 {bE ghm`H$ hmoVo h¢Ÿ&

· Jb\$S>m| Ho$ Ûmam _N>{b`m§° ídmgmoÀN²>dmg H$aVr h¢Ÿ&

· n{j`m| _| h{È>`m± ImoIbr hmoZo go dm`w go ^ar h¢Ÿ& BÝh| dm{Vb h{È>`m§° H$hVo h¢Ÿ&

· {Vq_Jb Ed§ S>mpë\$Z gñVZr dJ© Ho$ àmUr hmoZo Ho$ H$maU \o$\$S>m| Ho$ Ûmam ídmgmoÀN²>dmg  

 H$aVo h¢Ÿ&

· H$eoé{H$`m| H$o eara _| arT> H$s hS²>S>r hmoVr h¢Ÿ& Vmo AH$eoé{H$`m| _| arT> H$s hS²>S>r   

 Zht hmoVr h¡Ÿ&

· àm{U`m| H$s Xoh M_© go Amd¥V hmoZo go Xoh Ho$ ^rVar ^mJm| H$s gwajm hmoVr h¡Ÿ&

· _N>{b`m| _| M_S>r `m ApñW H$s n{Å>H$mAm| go Amd¥V h¡Ÿ& Bggo _N>br H$s Xoh _| Ob H$m  

 àdoe Zht hmoVm h¡, VWm _N>br Ho$ eara go nmZr ~mha AmZo go amoH$m OmVm h¡Ÿ&
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· n{j`m| _| M_S>r {nÀN>m| go Amd¥V h¡Ÿ& AV… Xoh go D$î_m Am¡a Ob {dZï> hmoZo go amoH$m  

 Om gH$Vm h¡Ÿ&

· D§°$Q>m| _| Iwa Mm¡S>o hmoZo go aoV na MbZo Ho$ {bE AZwHy$bVm {_bVr h¡Ÿ&

· gñ` Ho$ ^mJ h¢ - OS>, VZm, nÎmr, \y$b VWm \$bŸ&

· OS>| gñ`m| Ho$ {bE gm_mÝ`V… O_rZ Ho$ A§Xadmbm ^mJ h¡ Omo gñ` H$mo O_rZ go _  

 O~yV ~m§°YVr h¢Ÿ&

· OS>| O_rZ go bdU Am¡a Ob H$m AdemofU H$aVr h¢&

· VZm, OS>m| go Ademo{fV Ob Ed§ bdUm| H$mo n{Îm`m| VH$ nhþ§°MmVm h¢Ÿ&

· n{V`m§°, Amhma V¡`ma H$aZo Ho$ H$maImZo h¢Ÿ&

· \$bm| go àË`wËnmXZ hmoVm h¡Ÿ&

· Am_, A§Jya, noé BË`m{X gñ`m| _| \$b qnS>énr ImZo `mo½` hmoVo h¢Ÿ& 

gyMZmE±

·  dm`wàdmh Ho$ {déÕ g¡H$b MbmZr hmo Vmo Xoh H$mo PwH$mZm Cn`moJr ahVm h¡Ÿ&

·  Ob _| J{Verb dmhZ ZwH$sbo hmoZo nS>Vo h¢Ÿ&

· g_Ðw H$s Vh VH$ OmH$a àdmb (coral) VWm _moVr (pearl) bmZo H$m H$m_

    H$aZdmbo hmWm| _| OmbnmX (webfeet) O¡go Mm¡S>r W¡ {b`m| (glouse) H$mo

      nhZVo hŸ¢ &

· àmUr VWm gñ` Ho$ ^mJm| H$mo hm{Z Zht nhþ§°MmZr Mm{hEŸ&
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Aä`mg

I. àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a CZHo$   

 à{V EH$ {Q>H$ (3) g§Ho$V bJmB©E :

 1. `h {Vq_Jb H$m ídmgmoÀN²>dmg gå~§Yr A§J h¡Ÿ&

  A) Jb\$S>o  Am) M_©

  B) \o$\$S>o  B©) _w§°h

 2. n{j`m| H$s Xoh Amd¥V h¡Ÿ&

  A) hS²>S>r n{Å>H$mE§°  Am) {nÀN>|

  B) Ho$e  B©) emëH$

 3. g_yh _| Agpå_{bV hmoZodmbm nX

  A) Kmg  Am) M_S>m

  B) Or^  B©) H$mZ

 4. _N>{b`| _| M_S>o Ho$ MnQ>o {dñV¥V ^mJ H$mo

  A) ny§°N>  Am) V¡amHy$ n§I

  B) Jb\$S>o  B©) eëH$

 5. Bg _| Jbo H$m ^mJ Zht

  A) D§°$Q>  Am) _N>br

  B) hmWr  B©) eoa

 6. ß`mO _| Amhma g§J«mhH$ ^mJ

  A) OS>|  Am) VZm

  B) n{Îm`m§°  B©) \$b
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7. \y$b H$m à_wI H$m`©

  A) àË`wËnmXZ  Am) Amhma g§J«hU

  B) ídgmoÀN²>dmg  B©) AmYma XoZm

II. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1. {Vq_Jb Ho$ M_S>o Ho$ {ZMbo _moQ>o dgr` naV H$mo __________ H$hVo h¢Ÿ&

 2. n{j`m| H$s h{È>`m| H$mo __________ H$hVo h¢Ÿ&

 3. àm{U`m| _| arT>> H$s hS²>S>r hmo Vmo __________ H$hbmVo h¢Ÿ&

 5. Am{H©$S> gñ`m| H$s OS>m| H$mo __________ H$hVo h¢Ÿ&

 5. Jwbm~r gñ` Ho$ VZo Ho$ Qw>H$S>o go hmoZodmbo àË ẁËnmXZ H$mo __________ H$hVo h¢Ÿ&

 6. n{Îm`m| _| __________ hmoVo h¢ Omo àH$me g§íbofU H$m`© H$aVo h¢Ÿ&

III. OmoS>H$a {b{IEŸ:

i) "A' gyMr _| {X`o J`o ^mJm| H$mo "Am' gyMr _| gå~§{YV àm{U`m| Ho$ gmW OmoS>H$a

 {b{IE :

     A      Am

 1. dm{Vb hm{È>`m§°  A) {h_^mby

 2. Jb\$S>o  Am) {Vq_Jb

 3. Iwa B) _N>br

 4. ãbã~a   B©) njr

 5.  bmo_ M_©  C) D§°$Q>

   D$) S>mpë\$Z
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ii) "A' gyMr _| {X`o àm{U`m| go CZHo$ "Am' gyMr _| {X`o n[adV©Zm| Ho$ gmW OmoS>H$a

 {b{IE :

    A        Am

 1.  M_JrXS>  A)  bå~r ny§°N>

 2.  D§°$Q>  Am) n¡S>ëg

 3.  {Vq_Jb   B) V¡amHy$n§I

 4.  {Ja{JQ>   B©) Iwa

 5.  _N>br   C) n§I{P„r

    D$) n§I

iii) "A' gyMr _| {X`o J`o gñ`-^mJm| go "Am' gyMr _| {X`o J`o CZHo$ H$m`m] Ho$

gmW OmoS>H$a {b{IE :

       A       Am

 1. \$b  A) àË`wËnmXZ

 2. VZm  Am) àH$me g§íbofU

 3. OS>  B) ImZo`mo½` qnS>én

 4. n{Îm`m§°  B©) AmdemofU

 5. \y$b  C) gm_{J«`m| H$m ñWmZm§VaU

   

iv) {ZåZ àíZm| Ho$ CÎma {b{IE :

 1. dm{Vb h{È>`m§° Š`m h¢ ?

 2. Obr` Amdmg _| ahZodmbo S>mpë\$Z Ho$ Ûmam AnZm`o J`o O¡d-ì`dñWmnZm| H$m   

  C„oI H$s{OEŸ&

 3. {h_^mby Ho$ Ûmam AnZm`o J`o O¡d ì`dñWmnZm| H$m C„oI H$s{OEŸ&
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 4. _N>br H$s gw§Xa AmH¥${V ItM H$a CgHo$ ídmgmoÀN²>dmg gå~§Yr A§J Xem©B`oŸ&

 5. _N>br Ho$ EH$mH$s n§I± H$m Zm_mo„oI H$s{OEŸ&

 6. gñVZ{Z¶¶mo| H$o$ Xoh Ho$ gm_mÝ` Mma ^mJm| H$m C„oI H$s{OEŸ&

 7. _N>br Ho$ n¥ð>-n§I VWm noQ>-n§I H$m H$m`© Š`m h¡ ?

 8. M_S>o H$s nyaH$ aMZm Š`m h¡?

 9. {Ja{JQ> H$s gw§Xa AmH¥${V H$s¨{OEŸ&

 10. OS> Ho$ gm_mÝ` H$m`© Š`m h¡ ?

 11. \y$b H$m gw§Xa {MÌIt{MEŸ&

 12. gñ` H$m gw§Xa {MÌ ItMH$a CgHo$ ^mJm| H$mo {XImBEŸ&

 13. nÎmr H$m _w»` H$m`© Š`m h¢?

v) g_yh _| Agå~§{YV eãX Ho$ ZrMo bH$sa ItMH$a nhMm{Z`oŸ:

 1. OmZda, ~§Xa, _N>br, _Zwî`Ÿ&

 2. H$~yVa, _wJu, VmoVm, eoaŸ&

 3. hmWr, _N>br, _Zwî`, H|$MwAmŸ&

 4. ZjÌ _N>br, emH©$_N>br, {Ja{JQ>, {Vq_JbŸ&

 5. D§°$Q>, KmoS>m, OmZda, IaJmoe&

 6. ebJ_, Jwbm~r gñ` H$s OS>|, _ybr, eH$aH§$X&

 7. \y$b, n{Îm, àH$meg§íbofU, \$b&

 8. àË`wËnmXZ, \y$b, ñWmZm§VaU, àH$me g§íbofU&

`moOZ H$m`©

·  g_rnñW _Ëñ`mb` H$s ^|Q> H$s{OE& {d{^Þ àH$ma H$s _N>{b`m| H$m AmH$ma,

 a§J VWm CZH$s Mmb-MbZ H$m drjU H$s{OE&

·  {d{^Þ _N>{b`m| Ho$ {MÌm| H$m g§J«h H$aHo$ EH$ Ab~_ {gÕ H$s{OE&
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KQ>H$ - 3

_ybVËd Am¡a `m¡{JH$
(ELEMENTS AND COMPOUNDS)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

·  na_mUw H$s g§aMZm H$m {ddaU Xo gH|$Jo&

·  _ybVËdm| H$s n[a^mfm Xo gH|$J|Ÿ&

·  _ybVËdm| Ho$ CXmhaU Xo gH|$J|Ÿ&

·  g§Ho$Vm| Ho$ AW© Xo gH|$J|

·  _ybVËdm| Ho$ g§Ho$Vm| H$mo ñ‘aU H$a A§J«oOr Am¡a bm{Q>Z Zm‘m| H$m Cn¶moJ H$aHo$ ‘ybVËdmo 

    Ho$ g§Ho$Vm| H$mo {bI gH|$Jo&

·  h_mao X¡{ZH$ OrdZ _| Cn`wº$ nXmWm] _| CnpñWV _ybÎmdm| H$mo nhMmZ gH|$J|&

·  `m¡{JH$mo H$s n[a^mfm Xo gH|$J|&

·  `m¡{JH$mo Ho$ CXmhaU Xo gH|$J|&

·  AnZo X¡{ZH$ OrdZ Cn`wº$ `m¡{JH$m| H$mo nhMmZ gH|$J|&

·  AUw VWm AUwgyÌ H$s n[a^mfm Xo gH|$J|&

·  `m¡{JH$ Ho$ AUwgyÌ CXmhaU g{hV {bI gH|$J|&

·  g§Ho$V VWm AUwgyÌ Ho$ _hËd ~Vm gH|$J|&

AnZo {nN>br H$jAm| _| `h grI {b`m h¡ {H$ h_mao Amg nmg H$s dñVwE| na_mUw (atom) 
Zm_H$ N>moQ>o-N>moQ>o H$Um| go ~Zr h¢Ÿ& na_mUw àmoQ>mZ, Ý`yQ´>mZ Am¡a BboŠQ´>mZ Zm_H$ VrZ _yb^yV 
H$Um| go ~Zm hmoVm h¡&

na_mUw Ho$ _Ü` ^mJ H$mo Zm{^H$ (nucleus) H$hVo h¢Ÿ& Zm{^H$ _| àmoQ>mZ Am¡a Ý`yQ´>mZ 
g_m{dï> hmoVo h¢Ÿ& BboŠQ´>mZ Zm{^H$ H$s Mmam| Amoa, J«h gy`© H$s Mmam| Amoa n[a^«U {H$`o O¡go {d{^Þ 
XrK© d¥ÎmmH$ma H$jm| (eliptical orbit) _| n[a^«U H$aVo h¢Ÿ&

dñVwAm| _| CnpñWV na_mUwAm| Ho$ AmYma na CÝh| _ybVËd Am¡a `m¡{JH$m| _| dJuH¥$V 
H$aVo h¢Ÿ&
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1. _ybVËd (Elements) :

EH$ hr àH$ma Ho$ na_mUwAm| go ~Zt dñVwAm| H$mo _ybVËd H$hVo h¢Ÿ&

AmH$grOZ, gmoZm, Mm§°Xr, Vm§~m, Am¡a Aë`y{_{Z`_ _ybVËdm| Ho$ Hw$N> CXmhaU h¢Ÿ& H$ar~Z 

90 _ybVËd àmH¥${VH$ én _| CnbãY h¡& Hw$N> _ybVËdm| H$mo H¥${Ì_ én _| V¡`ma {H$`o JE h¢Ÿ&

Š`m AmnZo d¡Ym| go Cn`wº$ d¡YH$s` Vmn_mnr (clinical thermometer) XoIm h¢?  

    Bg_| H$m¡Zgm Ðd ^am hmoVm h¡? `h nmam h¡& `h Ðd AdñWm _| hmoVm h¡Ÿ& bmoJm| go nhZo hþE 

Mm§Xr Am¡a gmoZo Ho$ M¡Z KZ énr _ybVËdm| go ~Z| hmoVo h¢& Hw$N> g_ma§^m| _| AmnZo D§°$MmB© _| CS>Vo 

Jwã~mao XoIo hm|JoŸ& BZ_| H$m¡Zgm A{Zb ^aVo h¢? `h h¡S´>moOZ hmoVm h¢Ÿ&  h¡S´>moOZ EH$ A{Zb énr 

‘ybVËd h¡&

Bgo OmZ br{OE :

h¡S´>moOZ AË`§V ÁdbZerb hmoZo go, AmOH$b Jwã~mam| _| h¡S´>moOZ Ho$ ñWmZ na hr{b`_ 
Amdí`H$Vm AZwgma Cn`moJ H$aVo h¢&

Bg Vah _ybVËd, KZ, Ðd Am¡a A{Zb AdñWm _| hmo gH$Vo h¢Ÿ&

H$m`©H$bmn 3.1 : {ZåZ _ybVËdm| H$mo KZ, Ðd Am¡a A{Zb AdñWmAm| _| dJr©H¥$V H$s{OEŸ&

Vm§~m, Aë`y{_{Z`_, gmoZm, Mm§Xr, nmam, Am°ŠgrOZ, Z¡Q´>moOZ, ßbm{Q>{Z`_, _o½ZrO, 
_o½Zr{e`_&

H$m`©H$bmn 3.2 : naIZbr _| AmYm M_M e¸$a boH$a Cgo pñnarQ> b¢n na Ja_ H$s{OEŸ& 

Amn Š`m {ZarjU H$aVo h¢? dh Ðd ~ZVm h¡Ÿ& Ja_ H$aZm Omar a{IEŸ& Š`m hmoVm? dh ^yao 

a§J _| ~XbVm h¢Ÿ& `{X Ja_ H$aVo aho Vmo dh H$mbm Amdjon ~ZVm h¡Ÿ& Bg Adjon H$mo Am¡a 

A{YH$ Ja_ H$s{OEŸ& Š`m a§J ~XbVm h¡? ZhtŸ& A~ Bg Adjon H$mo R>§S>m H$s{OE Am¡a a§J H$m 

{ZarjU H$s{OEŸ& Š`m H$moB© n[adV©Z h¡ ? Zht dh O¡go H$m V¡gm ahVm h¡Ÿ& `h H$mbm Adjon 

hr _ybVËd H$m~©Z h¡Ÿ&
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amgm`{ZH$ g§Ho$V (Chemical Symbols) :

g^r gX§ ^m} _| _by VËdm| H$o Zm_ ~VmZm H${R>Z 

hŸ¡& _by VËdm| H$s nhMmZ H$aZo AV§ amï>´r` {dYmZ H$s 

Amdí`H$Vm WrŸ& AV… dk¡m{Z`m| Zo ‘ybVËdm| H$mo gy{MV H$aZo 

H$o gH§ $o V {X`o hŸ¢& àma§^ _| J«rH$ bmoJm| Zo _ybVËdm| H$mo 

gy{MV H$aZo N>moQ>o-N>moQ>o {MÌm| H$m Cn`moJ {H$`m Am¡a Bgo Om°Z 

S>mëQ>Z Zo Omar aIm& CÝhm|Zo ^r {MÌm| Ûmam     _ybVËdm| 

H$mo gy{MV {H$`mŸ&

CXmhaU : H$m~©Z gy{MV H$aZo d¥Îm H$m Cn`moJ {H$`m J`m Ÿ&

Bgo OmZ br{OE :

am°~Q>© ~m°Bb nhbo d¡km{ZH$ Wo {OÝhm|Zo _ybVËd eãX 

H$m Cn`moJ {H$`mŸ& bodmo{e`a nhbo \«|$M d¡km{ZH$ Wo {OÝhm|Zo 

_ybVËd H$s n[a^mfm àñVwV H$s& CÝhm|Zo _ybVËd H$mo Ðì` 

H$m _yb én n[a^m{fV {H$`m {Ogo {H$gr ̂ r agm`{ZH$ {dYmZ 

go gab nXmWm| _| {dK{Q>V Zht H$a gH$VoŸ&

AmH¥${V 3.3 : Om°Z S>mëQ>Z

AmH¥${V 3.1
am°~Q>© ~m°Bb AmH¥${V 3.2

bodmo{g`a

O~ kmV _ybVËdm| H$s g§»`m H$_ Wr V~ Om°Z 

S>mëQ>Z Ho$ g§Ho$V VH©$ nyU© Am¡a n`m©á WoŸ& O¡go-O¡go emoY 

{H$`o JE _ybVËdm| H$s g§»`m ~T>r, CÝh| `mX aIZo _| 

H${R>ZmB© hmoZo bJrŸ& pñdS>Z Ho$ EH$ agm`Z emók Oo.Oo. 

~a{O{b`g BZ {MÌm| Ho$ ñWmZm| na g§Ho$Vm| H$m Cn`moJ 

{H$`mŸ& `h àUmbr AÀN>r hmoZo Ho$ H$maU Am¡a Cgo AmO 

^r Cn`moJ {H$`m OmVm h¡Ÿ&

AmH¥${V 3.4 : Oo.Oo. ~a{O{b`g
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Bgo OmZ br{OE :

_ybVËdm| H$mo gy{MV H$aZo J«rH$ bmoJm| Zo {ZåZ {MÌm| H$m Cn`moJ {H$`m

       gmoZm   Mm§Xr     bmohm           Vm§~m     grgm

AmH¥${V 3.5

AnZo {ejH$m| Ho$ Zm_ VWm g§{já _| gy{MV H$aZo H$m {dYmZ Ü`mZ _| bmB©EŸ& Bgr Vah, 

_ybVËdm| Ho$ Zm_ gy{MV H$aZo A§J«oOr Ajam| H$m Cn`moJ H$aVo h¢Ÿ& _ybVËdm| Ho$ g§Ho$V {bIVo g_` 

Hw$N> {Z`_m| H$m nmbZ H$aVo h¢Ÿ& `o {Z`_ {ZåZ{b{IV h¡Ÿ§Ÿ&

{Z`_-1 : gm_mÝ` én go _ybVËdm| Ho$ A§J«oOr Zm_m| Ho$ nhbo Ajam| H$mo g§Ho$Vm| Ho$ én ‘| Cn¶moJ H$aVo h¡&

CXmhaU : H$m~©Z H$m g§Ho$V C h¡ Š`m|{H$ A§J«oOr _| carbon _| àW_ Aja C h¡Ÿ&

H$m`©H$bmn 3.3 : {ZåZ{b{IV _ybVËdm| Ho$ g§Ho$V {b{IE

 _ybVËd    g§Ho$V

h¡S´>moOZ  (Hydrogen)

Z¡Q´>moOZ  (Nitrogen)

AmŠgrOZ  (Oxygen)

J§YH$  (Sulphur)

_ybVËd H$m Zm_   g§Ho$V

Am`mo{S>Z  -  Iodine   I

~moam°Z  -  Boron   B

\$moñ\$moag  -  Phosphorous  P

âbmo[aZ  -  Fluorine   F
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H${R>ZmB© V^r àma§^ hþB© O~ Xmo AWdm A{YH$ _ybVËdm| Ho$ àW_ Aja g_mZ Am`oŸ&

CXmhaU : H$m~©Z Am¡a H$mo~mëQ> XmoZm| Ho$ nhbo Aja C h¡& Vmo H$mo~mëQ> H$m g§Ho$V Š`m hmoZm 
Mm{hE ?

{Z`_-2 : `{X Xmo _ybVËdm| Ho$ àW_ Aja g_mZ h¡ Vmo àW_ Xmo Aja boVo h¢Ÿ& nhbo Aja 

H$mo ~S>m Aja (capital letter) {bIH$a Xygao H$mo N>moQ>m Aja (small letter) {bIVo h¡Ÿ&

Bgo OmZ br{OE :

Co H$mo~m°ëQ> YmVw Am¡a {dfH$mar A{Zb H$m~©Z _moZmo AmŠgmBS>> CO _| ~hþV A§Va h¡Ÿ&

{Z`_ - 3 : `{X _ybVËdm| Ho$ àW_ Xmo Aja g_mZ ah| Vmo AJbm à_wI Aja boVo h¢Ÿ&

CXmhaU : _o¾r{e`_ Am¡a _o¾rg Ho$ àW_ Xmo Aja g_mZ h¡Ÿ& Bg g§X^© _| _o¾rg H$m 
g§Ho$V Mn Am¡a _o¾rer`_ H$m g§Ho$V Mg h¡Ÿ& `hm§° n Aja Am¡a g Aja na Omoa {X`m 
OmVm h¡Ÿ&

H$m ©̀H$bmn 3.4 : Hw$N> Am¡a _ybVËdm| Ho$ Zm_ {b{IE {OZHo$ àW_ Xmo Aja g§Ho$V ~Z| h¢Ÿ&

 _ybVËd  g§Ho$V

Aë`y{_{Z`_  (Aluminium)  Al

ao{S>`_   (Radium)   Ra

{g{bH$mZ   (Silicon)   Si

H$mo~mëQ>   (Cobalt)   Co

{~ñ_V   (Bismuth)   Bi
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{Z`_ - 4 : Hw$N> _ybVËdm| Ho$ g§Ho$V CZHo$ _yb bm{Q>Z Zm_ go {b`m J`m h¡Ÿ& bm{Q>Z 
Zm_ Cn`moJ H$a g§Ho$V ~ZmVo g_` ^r nyd© Ho$ {Z`_ nmbZ H$aVo h¡Ÿ&

CXmhaU : _ybVËd gmo{S>`_ H$m bm{Q>Z Zm_ ZoQ´>r`_ (Natrium) h¡Ÿ& Bg{bE CgH$m 
g§Ho$V Na h¡Ÿ&

BgrVah AÝ` bm{Q>Z _yb Ho$ _ybVËdm| Ho$ g§Ho$V {ZåZ{b{IV h¡Ÿ&

 

_ybVËd         bm{Q>Z Zm_  g§Ho$V

Vm§~m    Š`wà_²  (Cuprum)        Cu

Mm§Xr    AO]Q>_²   (Argentum)       Ag

gmoZm    Am°a_   (Aurum)        Au

nmam    h¡S´>m{O©a_      (Hydrargyrum)       Hg

nmoQ>m{e`_    H$m{b`_  (Kalium)        K

bmohm    \o$a©_²  (Ferrum)        Fe

grgm    nb§~_² (Plumbum)             Pb

Bgo OmZ br{OE :
EH$ _ybVËd H$mo Zm_m§{º$ H$aZo H$m nyd© AmYma :

ñWmZ Am¡a joÌ Ho$ Zm_ J«h,  CnJ«h Am¡a ZjÌm| Ho$
     {OZ go {b`m h¡             Zm_ {OZ go {b`m h¡

CXmhaU :    CXmhaU :
    A_oarH$m  - A_o[a{g`_ (Am)  Q>obg² (n¥Ïdr) - Q>oëby[a`_ (Te)
 (Americium)   (Tellurium)

\«$m§g  - \«$m§Z²{g`_ (Fr)  ZonÀ`yZ J«h - ZonQ>`y{Z`_ (Np)
 (Francium)   (Neptunium)

   gobrZ (M§Ð_m)- gobr{Z`_ (Se)
    (Selinium)
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H$m`©H$bmn 3.5 : {d{eï> a§J, ñWmZ, J«h Am¡a d¡km{ZH$ Ho$ Zm_ go {b`o J`o H$_ go 
H$_ Xmo Eogo _ybVËdm| Ho$ Zm_ {b{IE&

Bgo OmZ br{OE :

_|S>brd Zo BZ _ybVËdm| H$mo gmaUr _| ì`dpñWV {H$`mŸ& Bg 

ì`dñWm H$mo _|S>brd AmdV© gmaUr (Mendellev’s Periodic 

table) H$hVo h¢&

AmH¥${V 3.6 : _|S>brd

H$m`©H$bmn 3.6 : ñHy$b Ho$ AmdV© gmaUr _| AmnH$mo kmV _ybVËd H$hm± h¡ nVm 
bJmB©E&

2. `m¡{JH$ (Compounds) :

{d{^Þ àH$ma Ho$ na_mUwAm| go ~Z| nXmW© H$mo `m¡{JH$ H$hVo h¢& Xmo AWdm Xmo go A{YH$ 
_ybVËdm| Ho$ g§`moJ go `m¡{JH$ ~ZVo h¢& EH$ _ybVËd Xÿgao _ybVËd Ho$ gmW à{V{H«$`m H$aZo go 
Š`m hmoVm `h {ZåZ H$m`©H$bmnm| go OmZ boVo h¢Ÿ&

H$m`©H$bmn 3.7 : EH$ MrZr {_Q²>Q>r Ho$ VeVar (china dish) _| AY© M_M bmoh MyU© 
Am¡a J§YH$ br{OEŸ& Cgo AÀN>r Vah {_bmB©EŸ& Š`m Amn Bgo bmoh Mwå~H$ go AbJ H$a gH$Vo 

hmo? Or hm§°Ÿ& AbJ H$aZo Ho$ Cn`wº$ {dYmZ H$mo ^m¡{VH$ {dYmZ (physical method) 
H$hVo h¡Ÿ& nwZ… bmoh-MyU© Am¡a J§YH$ {_bmH$a Cgo VnmBEŸ& AmnH$m {ZarjU Š`m h¡? Š`m 
a§J dhr ahVm h¡ `m ~XbVm h¡Ÿ? VnmZm Omar a{IE Am¡a VV²níMmV R>§S>m H$s{OEŸ& Š`m Amn 
A^r bmoh MyU© Am¡a J§YH$ bmoh-Mw§~H$ Ûmam AbJ H$a gH$Vo h¢? A~ g§^d Zht h¡& Š`m|{H$ 
bmoh MyU© Am¡a J§YH$ Ho$ g§`moJ go J§YH$ gë\$mBS> Zm_H$ EH$ Z`m nXmW© CËnÞ hþAm h¢Ÿ& `h 
J§YH$ gë\$mBS> `m¡{JH$ H$hbmVm h¡Ÿ&
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H$m`H© $bmn 3.8 : _o¾r{e`_ H$o Q>wH$S>o H$mo {M_Q>o go 

nH$S>H$a Cgo gbw JmBE© Ÿ& AmnH$m {ZarjU Š`m h¡ ? _½o 

Zr{e`_ C‚mdb àH$me H$o gmW ObVm hŸ¡& Amn g\$o X 

amI ~ZVo hEþ ^r XIo gH$Vo h¢& `h amI _o¾r{e`_Ama¡ 

AmŠgrOZ Ho$ g§`moJ go ~Zr hŸ¡& Bg Z`o nXmW© H$mo 

_o¾r{e`_ AmŠgmBS> H$hVo h¢Ÿ& Š`m Amn amI _| go 

AmgmZr go _o¾r{e`_ Am¡a AmŠgrOZ H$mo nwZ… AbJ H$a 

gH$Vo h¡? AmnH$m {ZîH$f© Š`m h¡? {_lUm| H$mo N>moS>H$a 

Hw$N> nXmWm] H$mo ^m¡{VH$ {dYmZ Ûmam AmgmZr go AbJ Zht H$a gH$VoŸ&

AmH¥${V 3.7 ObVm hþAm  

_o¾r{e`_ 

H$m`©H$bmn 3.9 : AnZo {ejH$ Ho$ _mJ©Xe©Z _| nmZr _| EH$ N>moQ>m gmo{S>`_ H$m Qw>H$S>m 

aIH$a Ü`mZ Xr{OE&

H$m`©H$bmn 3.10 : AnZo {ejH$ H$s ghm`Vm go EH$ naIZbr _| WmoS>m nmoQ>m{e`_ 

na_o¾oQ> VnmB©EŸ& gwbJVr AJadÎmr go àmá A{Zb H$m narjU H$s{OEŸ&

Xmo AWdm A{YH$ _by VËd EH$ {ZpíMV AZnwmV _| g`m|J hmoH$a `m¡{JH$$ ~ZmVo h¢& 

CXmhaU : nmZr EH$ `m¡{JH$ h¡ {Og_| AmŠgrOZ Am¡a h¡S´>moOZ EH$ {ZpíMV AZwnmV _| 

amgm`{ZH$ én _| OwS>o hþE h¢Ÿ&

gmo{S>`_ ŠbmoamBS> EH$ `m¡{JH$ h¡& `h gmo{S>`_ Am¡a ŠbmoarZ _ybVËd Ho$ amgm`{ZH$ 

g§`moJ go ~Zm h¡&

Bgr Vah h¡S´>moOZ, J§YH$ Am¡a AmŠgrOZ OwS>H$a J§YH$måb (sulphuric acid) 
V¡`ma H$aVo h¢Ÿ&

 `m¡{JH$ KZ, Ðd AWdm A{Zb én _| hmo gH$Vo h¢Ÿ&

 EH$ `m¡{JH$ Cg_| g_m{dï> _ybVËdm| Ho$ JwUY_© Zht Xem©Vm h¡Ÿ& 

CXmhaU : gmo{S>̀ _ ŠbmoamBS> (Z_H$) {Ogo h_ X¡{ZH$ OrdZ _| Cn`moJ H$aVo h¡§ gmo{S>̀ _ 

Am¡a Šbmo[aZ go ~Zm hþAm h¡Ÿ& XmoZm| ^r {dfH$maH$ h¡Ÿ& Z`m nXmW© Z_H$ Omo gmo{S>̀ _ Am¡a ŠbmoarZ 

Ho$ g§̀ moJ go ~Zm h¡ {dfH$maH$ Zht h¡ Am¡a Cgo h_ X¡{ZH$ OrdZ _| godZ H$aVo h¢Ÿ&
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Bgo OmZ br{OE :

{X`o hþE nXmW© ̀ m¡{JH$ h¡ ̀ m Zht nhMmZZo Ho$ Xmo {dYmZ h¡Ÿ& EH$ h¡, 

Cg_| g_m{dï> _ybVËdm| _| {dKQ>Z H$aZmŸ& Xygam, Cg_| g_m{dï> _ybVËdm| 

go Cg nXmW© H$mo V¡`ma H$aZm h¡Ÿ& \«|$M agm`Z emñÌk bodmo{e`a Zo 

Xem©`m {H$ nmao H$m AmŠgmBS> (_oaŠ`y[aH$ AmŠgmBS>) EH$ `m¡{JH$ h¡Ÿ& 

nhbo CÝhm|Zo Cgo nmao Am¡a AmH$grOZ _ybVËdm| go _oaŠ`w[aH$ AmŠgmBS> 

V¡`ma {H$`m& ~mX _| Bgr `m¡{JH$ H$mo CgHo$ KQ>H$m| _| {dK{Q>V {H$`m& 

CÝhm|Zo AmŠgrOZ _ybVËd H$m AÜ``Z {H$`m Am¡a Cgo Zm_m§{H$V {H$`mŸ&

AmH¥${V 3.8

bodmo{g`a

AmH¥${V 3.9

hoZar Ho$d§{S>e

Bgo OmZ br{OE :

bmIm| dfm] go n[a{MV nmZr H$mo _ybVËd _mZm J`m Wm& EH$ A§J«oOr 

{dkmZr hoZar Ho$d§{S>e Zo {gÕ {H$`m {H$ nmZr EH$ `m¡{JH$ h¡Ÿ& CÝhm|Zo 

h¡S´>moOZ A{Zb dm`w _| ObmH$a nmZr V¡`ma {H$`mŸ& CgHo$ ~mX nmZr _| 

{dYwÎm Ymam nm[aV H$aHo$ h¡S´>moOZ Am¡a AmŠgrOZ àmá {H$`m&

AUw (molecule) :

na_mUw (atom) EH$ gyú_ H$U h¡ {Og_| nXmW© Ho$ g^r JwU hmoVo h¢Ÿ& àË òH$ nXmW© na_mUwAm| 

go ~Zm h¡Ÿ& Xmo AWdm A{YH$ na_mUw OwS>H$a EH$ AUw (molecule) V¡`ma H$aVo h¡Ÿ& EH$ hr 
àH$ma Ho$ na_mUw AWdm AbJ àH$ma Ho$ na_mUw {_bH$a ^r EH$ AUw ~Zm gH$Vm h¡Ÿ& EH$ hr 

àH$ma Ho$ na_mUw OwS>Vo h¢ Vmo Cg _ybVËd H$m AUw V¡`ma hmoVm h¡Ÿ& EH$ _ybVËd H$m gyú_ H$U 

Omo Cg _ybVËd Ho$ g^r JwUY_© Xem©Vm h¡ Cgo _ybVËd H$m AUw H$hVo h¢Ÿ&

CXmhaU : H2, O2, N2, P4, S8, H«$_ go h¡S´>moOZ, AmŠgrOZ, Z¡Q´>moOZ, a§OH$ Am¡a 

J§YH$ Ho$ AUw h¡Ÿ& CZ _| EH$ hr àH$ma Ho$ na_mUw hmoVo h¡Ÿ&

`{X EH$ hr àH$ma Ho$ AWdm {d{^Þ àH$ma Ho$ na_mUw amgm`{ZH$ én go OwS> OmVo h¢ Vmo 

EH$ {d{eï> àH$ma H$m `m¡{JH$ ~ZVm h¡Ÿ&

CXmhaU : H$m~©Z H$m EH$ na_mUw Am¡a AmŠgrOZ Ho$ Xmo na_mUw Ho$ g§¶moJ H$m~©Z-S>m`-

AmŠgmBS> H$m AUw, V¡`ma hmoVm h¡Ÿ&
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AUwgyÌ (Molecular Formula) :

O¡go _ybVËd Ho$ na_mUwAm| H$mo g§H$Vm| Ûmam gy{MV {H$`o h¢, AmB©E h_ EH$ `m¡{JH$ Ho$ AUw 

H$mo gy{MV H$aZo H$m {dYmZ OmZ boVo h¢Ÿ& H$m~©Z-S>m`-AmŠgmBS> EH$ AUw H$mo CO2 go gy{MV 

H$aVo h¡Ÿ& `hm§° CO2 H$m~©Z-S>m`-AmŠgmBS> H$mo AUwgyÌ H$hVo h¢Ÿ& BgrVah nmZr Ho$ EH$ AUw 

H$mo H2O AUwgyÌ go gy{MV H$aVo h¡Ÿ& nmZr Ho$ EH$ AUw _| h¡S´>moOZ Ho$ Xmo na_mUw Am¡a AmŠgrOZ 

Ho$ EH$ na_mUw hmoVo h¢Ÿ&

EH$ AUw _| CnpñWV na_mUwAm| H$s g§»`m| H$mo amgm`{ZH$ g§Ho$Vm| Ûmam gy{MV H$aZo H$mo

AUwgyÌ H$hVo h¢Ÿ&

     `m¡{JH$m| Ho$ AUwgyÌ Ho$ {ZåZ Vm{bH$m _| {X`o JE h¡Ÿ&

`m¡{JH$  gm_m{dï> _ybVËd  Hw$b na_mUw Am¡a  AUwgyÌ

 Amoa CZH$m AZwnmV  CZH$m à_mU

 3. nmZr   h¡S´>moOZ  2 na_mUw

  AmŠgrOZ  1 na_mUw  H 2O
   2 : 1

 4. nmoQ>m{e`_ na_o¾oQ>   nmoQ>m{e`_  1 na_mUw    

  _o½ZrO 1 na_mUw 

         AmŠgrOZ 4 na_mUw

   1 : 1 : 4               KMnO4

 5. H$m~©Z >   H$m~©Z  1 na_mUw

    S>m`-AmŠgmBS   AmŠgrOZ>  2 na_mUw  CO2

   1 : 2

1. h¡S´>moOZ ŠbmoamBS>   h¡S´>moOZ  1 na_mUw 

   AWdm h¡S´>moŠbmo[aH$  ŠbmoarZ  1na_mUw  HCl
   Amåb   1 : 1

 2. A_mo{Z`m   Z¡Q´>moOZ  1 na_mUw

  h¡S´>moOZ  3 na_mUw  NH3

   1 : 3
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Bgo OmZ br{OE :
nmZr H$m AUwgyÌ H2O h¡Ÿ& H ̀ h h¡Ś>moOmZ _ybVËd H$m, Am¡a O ̀ h AmŠgrOZ H$m g§Ho$V h¡Ÿ& 

H go AZwgy{MV g§»`m 2 ~VmVr h¡ {H$ nmZr Ho$ `m¡{JH$ _| Xmo h¡Ś>moOZ na_mUw hmoVo h¡ & AmŠgrOZ 
go gmW H$moB© g§»`m OwS>r Zhr h¡ Vmo `h gy{MV H$aVm h¡ {H$ EH$ hr na_mUw h¡Ÿ& Bg{bE nmZr _| 
Xmo h¡Ś>moOZ Ho$ Am¡a EH$ AmŠgrOZ H$m na_mUw hmoVm h¢Ÿ&

H$m`©H$bmn 3.11 : H2SO4 AUw _| g_m{dï> àË`oH$ _ybVËd Am¡a CZHo$ na_mUwAm| H$s 
g§»`m ~VmB©EŸ&

H$m`©H$bmn 3.12 : X¡{ZH$ OrdZ _| Amn go Cn`wº$ {d{^Þ `m¡{JH$m| Ho$ Zm_m| H$s gyMr 
~ZmH$a CZHo$ AUwgyÌ {b{IEŸ&

g§Ho$V Am¡a AUwgyÌm| H$m Cn`moJ :

1.  _ybVVËd Am¡a `m¡[{JH$mo H$mo g§{já én _o| ì`ŠV H$a gH$Vo h¡ {OÝh| {bIZo

 _| g_` Am¡a OJh H$s ~MV hmoVr h¡Ÿ&

2.  gyÌ, `h `m¡{JH$ _| CnpñWV g^r _ybVËdm| Ho$ Zm_ gy{MV H$aVm h¡Ÿ&

3.  `m¡{JH$ _| na_mUwAm| H$s g§»`m CgHo$ AUw gyÌ go AmgmZr go _mby_ H$a gH$Vo h¡Ÿ&

4.  EH$ ¶m¡{JH$ Ho$ na_mUw {Og AZwnmV AWdm g_mZwnmV _| g_m`mo{OV hþE h¡ CgHo$

 AUw gyÌ go OmZ gH$Vo h¡Ÿ&

`mX a{IE

·   g^r nXmW© na_mUw Zm_H$ gyú_ H$Um| go ~Z| h¢&

·   na_mUw `h àmoQ>mZ, Ý`yQ´>mZ Am¡a BboŠQ´>mZ Zm_H$ VrZ _yb^yV H$Um| go ~Zm h¡&

·  nXmWm] H$mo CZ_| CnpñWV na_mUwAm| Ho$ AZwgma, CZH$mo _ybVËd Am¡a `m¡{JH$m|

        _| dJuH¥$V {H$`m OmVm h¡Ÿ&
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·   _ybVËd EH$ hr àH$ma Ho$ na_mUwAm| go ~Z| hmoVo h¡Ÿ&

·   _ybVËdm| H$mo gy{MV H$aZ| amgm`{ZH$ g§Ho$Vm| H$m Cn`moJ H$aVo h¢Ÿ&

·   `m¡{JH$ {^Þ àH$ma Ho$ na_mUwAm| go ~Z| ahVo h¡

·   Xmo `m A{YH$ _ybVËd EH$ {ZpíMV AZwnmV _| agm`{ZH$ én go g§`mo{OV hmoH$a

   EH$ `m¡{JH$ V¡`ma H$aVo h¡Ÿ&

·   EH$ `m¡{JH$ H$mo gy{MV H$aZo AUw gyÌ Cn`moJ H$aVo h¢Ÿ&

·   AUwgyÌ Cg_| CnpñWV _ybVËd Am¡a CZ_| AUwAm| H$s g§»`m Xem©Vm h¡

gyMZmE±

·  _ybVËdm| Ho$ g§Ho$V {bIVo g_` A§J«oOr Ho$ ~S>o Am¡a N>moQ>o Ajam| H$hm± H$hm± Cn`moJ

  H$aVo Ü`mZ Xr{OE&

·  Hw$N> _ybVËd _yë`dmZ h¡ CÝh| Ý`m`nyU© Cn`moJ H$s{OE&

·  O~ AmnHo$ {ejH$ H$moB© à`moJ H$aVo h¡ CZH$s Amkm {~Zm `m¡{JH$m| H$mo ñne© _V

  H$s{OE&

·  X¡{ZH$ OrdZ _| Cn`wº$ `m¡{JH$m| H$mo CZHo$ JwUY_© {~Zm OmZ| ñdmX AWdm ñne©

  _V H$s{OE&

Aä`mg

I.  àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a CZHo$

  à{V EH$ {Q>H$ (3) g§Ho$V bJmB©E&

1. d¡ÚH$s¶ Vmn_mnr _| Cn¶wº$ Ðd h¡&

 A) Vob  Am) ~«mo{_Z

 B) nmam  B©) pñn[aQ>
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2. Mm§Xr H$m g§Ho$V h¡&

 A) Ag  Am) Au

 B) Al  B©) Ar

3.  _ybVËd H$m g§Ho$V {OgH$m bm{Q>Z Zm_ h¡&

 A) Ru  Am) Np

 B) Fe  B©) Ni

4.  `h `m¡{JH$ H$m EH$ CXmhaU

 A) H$m~©Z  Am) Z¡Q´>moOZ A{Zb

 B) dm`w  B©) H$m~©Z-S>m`-AŠgmBS>

5. H$m~©Z-S>m`-AmŠgmBS> H$m AUwgyÌ h¡&

 A) CO  Am) CO2

 B) CO3  B©) C2O

6. nmoQ>m{e`_ na_o¾oQ> H$m AUw gyÌ h¡&

 A) KMnO  Am) KMn4O

 B) K4MnO  B©) KMnO4

II.  g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1. àË`oH$ nXmW©  go ~Zm hmoVm h¡&

 2. J«rH$ bmoJm| Zo _ybVËdm| H$m gy{MV H$aZo _|  H$m Cn`moJ {H$`m&
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3.   Zo _ybVËdm| H$mo g§Ho$Vm| Ûmam gy{MV H$aZo H$m {dYmZ àñVwV {H$`m

4.  gmo{S>`_ H$m b¡{Q>Z Zm_  h¡&

5.  Z¡{ÌH$ Amåb _| CnpñWV _ybVËd h¢ Z¡Q´>moOZ, h¡S´>moOZ Am¡a 

6.  h¡S´>moOZ AUw H$m AUwgyÌ  h¡&

7.  _ybVËd H$m AË`ÝV gyú_ H$U {Og_| _ybVËd Ho$ g^r JwU hmoVo h¡, Cgo

  H$hVo h¡&

8.  {ZåZm| H$mo nyU© H$s{OE :

 A)  + Am°ŠgrOZ → _o¾r{e`_ AmŠgmBS>

 Am) gmo{S>`_ + → gmo{S>`_ ŠbmoamBS>

III.  {ZåZm| H$mo OmoS>H$a {b{IE :

i) "A' gyMr _| {X`o JE _ybVËdm| H$mo "Am' gyMr _| {X`o JE g§Ho$Vm| Ho$ gmW OmoS>H$a {b{IE :

        A     Am

 1. H¡$b{e`_  A) C

 2. H$mo~mëQ>  Am) Ca

 3. H$m~©Z  B) Co

 4. Vm§~m  B©) Cl

 5. ŠbmoarZ  C) Cb

  D$) Cu
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ii) "A' gyMr _| {X`o JE _ybVËdm| H$mo "Am' gyMr _| {X`o JE AUwgyÌ Ho$

 gmW OmoS>H$a {b{IE :

      A      Am

 1. A_mo{Z`m  A) NaCl

 2. gmo{S>`_ ŠbmoamBS>  Am) CO2

 3. J§YH$måb  B) Au

 4. nmZr  B©) NH3

 5. H$m~©Z S>m` AmŠgmBS>  C) H2O

  D$) H2SO4

IV. {ZåZ àíZm| Ho$ CÎma {b{IE :

 1. na_mUw {H$go H$hVo h¢? na_mUw Ho$ _yb^yV VrZ H$Um| Ho$ Zm_ {b{IEŸ&

 2. _ybVËd {H$go H$hVo h¡¢? Xmo CXmhaU Xr{OE.

 3. amgm`{ZH$ g§Ho$V {H$go H$hVo h¡? {ZåZm| Ho$ g§Ho$V {b{IE&

  A) Vm§~m  Am) h¡S´>moOZ  B) Q>§JñQ>Z  B©) nmam‹

  C) bmohm  D$) H$m~©Z  F$) Aë`w{_{Z`_

 4. CZ _ybVËdm| Ho$ Zm_ {b{IE {OZHo$ g§Ho$V {ZåZ{b{IV h¡&

  A) O  Am) N  B) P   B©) Mn

  D$) Mg  F$) Br  E) Cl  Eo) Si

 5. `m¡{JH$ {H$go H$hVo h¡? Xmo CXmhaU Xr{OEŸ&

 6. AUw {H$go H$hVo h¢? Xmo CXmhaU {b{IE&

 7. _ybVËd Ho$ AUw Am¡a `m¡{JH$ Ho$ AUw H¡$go {^Þ h¢ ?
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8.  AUwgyÌ {H$go H$hVo h¢? {ZåZ `m¡{JH$m| Ho$ AUwgyÌ {b{IE&

 J§YH$måb, h¡S´>moŠbmo[aH$ Amåb, H¡$b{e`_ H$m~©ZoQ>, H$m~©Z-S>m`-AmŠgmBS>,

 H$m~©Z _moZmŠgmBS>, nmZr&

9.  {ZåZm| H$mo _ybVËdm| Am¡a `m¡{JH$m| _| dJuH¥$V H$s{OE&

 nmZr, grgm, e¸$a, Z_H$, nmam, {h{b`_&

10. AUwgyÌ {bIZo Ho$ Cn`moJ {b{IE&

11. nmoQ>m{e`_ ŠbmoaoQ> Am¡a OñVo H$m AmŠgmBS> Ho$ AUwgyÌ H«$_ go KClO3 Am¡a

 ZnO h¢Ÿ&

 A)  BZ `m¡{JH$m| _| CnpñWV _ybVËdm| Ho$ Zm_ {b{IE&

 Am)  CnpñWV _ybVËd Ho$ àË`oH$ Ho$ na_mUwAm| H$s g§»`m {b{IEŸ& 

`moOZ H$m`©

·  âbme H$mS>m] Ho$ Xmo goQ> br{OE - EH$ g_yh _| _ybVËdm| Ho$ Zm_ Am¡a Xygao na CZHo$ 

g§Ho$V {b{IE& {dYm{W©`m| H$mo dJm] _| {d^m{OV H$s{OE& EH$ dJ© Ho$ {dYm{W©`m| H$m àW_ 

{S>ã~o _| go _ybVËdm| Ho$ Zm_m| Ho$ \$bme H$mS>© boZo H${hE Am¡a Xygao dJ© Ho$ {dÜ`m{W©`m| 

Ho$ g§Ho$Vm| Ho$ \$bme H$mS>© Xygao {S>ã~o _| go boZo H${hEŸ& CÝh| _ybVËdm| H$mo CZHo$ g§Ho$Vm| 

H$s OmoS>r ~ZmZo bJmB©E&

·  AnZo {ejH$ H$s ghm`Vm go AmnHo$ n[aga _| CnbãY g^r _ybVËdm| Ho$

amgm`{ZH$ Zm_ Am¡a g§Ho$V, g§J«{hV H$s{OEŸ&
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KQ>H$ - 4

YmVw Am¡a AYmVwE±
(METALS AND NON-METALS)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

· YmVw Am¡a AYmVwAm| H$s n[a^mfm Xo gH|$J|&

· YmVw Am¡a AYmVwAm| Ho$ JwUY_© narjU H$a nm`|J|&

· YmVw Am¡a AYmVwAm| Ho$ ~rM A§Va H$a nmAmoJo&

· CnYmVw Am¡a OS> A{Zbm| Ho$ JwUY_m] H$s gyMr ~Zm nmAmoJo&

{ZË` X¡{ZH$ OrdZ Ho$ H$m`m] _| h_ AZoH$ àH$ma H$s dñVwE| Cn`moJ H$aVo h¢Ÿ& Eogo Hw$N> 

dñVwAm| H$s gyMr ~ZmB©EŸ& ^dZ {Z_m©U _| Cn`wŠV gm_J«r, {dYwÎm I§~m, H«o$Z, {bIZo Ho$ {bE 

Cn`wŠV nopÝgb, Q>m`a Am¡a {dÚwÎm Vma _| Cn`wŠV dñVwE|, bmohm, Vm§~m, Aë`w{_{Z`_, J§YH$, 

noS> BË`m{X`m| H$s gyMr ~ZmB© hmoJr&

H$m`©H$bmn 4.1 : EH$ nwamZo bmoho H$m EH$ Qw>H$S>m (H$sb) br{OEŸ& CgH$m a§J H¡$gm h¡? dh 

^yao a§J H$m h¡Ÿ& Š`m dh M_H$sbm h¡? ZhtŸ& EH$ aoVrbo H$mJO (Sand paper) br{OE Am¡a 

Cgna aJ{S>`oŸ& Amn Š`m XoIVo h¢ ? `hr à`moJ Vm§~m, Aë`w{_{Z`_, J§YH$ ,n¢{gb H$m grgm 

Am¡a EH$ bH$S>r H$m Qw>H$S>m (nm°{be Ho$ ~rZm) boH$a XmohamB©EŸ& {ZåZ Vm{bH$m nyU© H$s{OEŸ&

dñVwE| M_H$sbm h¡ / M_H$sbm Zhr h¢

Vm§~m

Aë`w{_{Z`_

J§YH$

n|{gb H$m grgm

(dmñVd _| J«o\$mBQ>)

bH$S>r H$m Qw>H$S>m
(nm°{be Ho$ ~rZm)
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H$m`©H$bmn 4.2 : agmoB© Ka _| Cn`moJ hmoZodmbo ~V©Zm| H$s gyMr ~ZmB©E&

H$m`©H$bmn 4.3 : EH$ bmoho H$s H$sb, Vm§~o H$s Vma, n|{gb 

H$m grgm, H$mò bo H$m Qw>H$S>m br{OEŸ& A~, EH$- EH$ H$aHo$ CZH$mo” 

~mar go hWmoS>o go nr{Q>EŸ& ~mX _| {ZåZ Vm{bH$m nyU© H$s{OEŸ& 

AmH¥${V 4.1

Bg H$m`©H$bmn go `h {ZîH$f© bo gH$Vo h¢ {H$ Vm§~o Am¡a bmoho Ho$ h_ nVbo nÌH$ Am¡a 

Vma ~Zm gH$Vo h¢Ÿ& nXmWm] H$mo nrQ>H$a nVbo nÌH$ ~ZmZo H$s Bg JwUY_© H$mo AmKmVdÜ`©Vm 

(malleability) H$hVo h¢ŸAm¡a nXmWm] go Vma ~ZmZo Ho$ JwUY_© H$mo VÝ`Vm (ductility) 

H$hVo h¡Ÿ& n|{gb H$m grgm Am¡a H$mo`bm _| `h JwU Zht nm`m OmVm h¢Ÿ&

H$m ©̀H$bmn 4.4 : Aë ẁ{_{Z`_, Vmå~ VWm OñVo Ho$ Vma {H$gHo$ {bE Cn`moJ H$aVo h¢ 
? EH$ gyMr ~ZmB©E&

_ybVËd    Mm¡S>m ~ZVm h¡    Qw>H$S>o ~ZVo h¢Ÿ&

bmoho H$s H$sb

Vm§~o H$s Vma

n|{gb H$m grgm

H$mo`bo H$m Qw>H$S>m
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H$m`©H$bmn 4.5 : {MÌ _| {XIm`o O¡go EH$ {dÚwÎm n[anW V¡`ma H$s{OEŸ& n[anW Ho$ 
A§{V_ N>moa (terminal) A Am¡a B Ho$ ~rM EH$ Vm§~o Ho$ Vma Omo{S>E& Š`m ~ë~ ({dÚwÎm 
Xrn) àH$m{eV hmoVm h¡ ? `h Š`m gy{MV H$aVm h¡ ? Bgr à`moJ H$mo Aë`w{_{Z`_ Vma, bmoho 
H$s Vma, H$mo`bm Am{X boH$a à`moJ XmohamBEŸ& `hm§° Š`m hmoVm h¡ Ü`mZ Xr{OEŸ&

{ZåZ Vm{bH$m nyU© H$s{OE&

_ybVËd    Xrn àH$m{eV hmoVm h¡   Xrn àH$m{eV Zht hmoVm

Aë`w{_{Z`_

bmoho H$s Vma

H$mo`bm

Vm§~m

BZ H$m`©H$bmnm| go h_| `h kmV hmoVm h¡ {H$ {OZ _ybVËdm| go Xrn àH$m{eV hmoVm h¡ Vmo 

do {dÚÎm Ho$ gwMmbH$ (good conductors) h¢Ÿ& `{X Xrn àH$m{eV Zht hmoVm, Vmo Ego 

_ybVËd {dÚÎm Ho$ Hw$MmbH$ (bad conductors) h¢&

AmH¥${V 4.2 : {dYwÎm Xrn

A B

gmo{ME :
Vm§~o Ho$ ~V©Z _| Ja_ nmZr bo OmVo g_` h_|

~S>o Ü`mZ go bo OmZm h¡Ÿ& Š`m| ?
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H$m ©̀H$bmn 4.6 : EH$ Vm§~o H$s Vma boH$a Am¡a 
{ZpíMV Xyar na _mo_ Ho$ Qw>H$S>o bJmBEŸ& Vma Ho$ EH$ 
N>moa na Ja_ H$s{OEŸ& Ü`mZ Xr{OE A~ Š`m hmoVm h¡? 
H$m¡Zgm _mo_ H$m Qw>H$S>m nhbo {nKbVm h¡? Š`m| ? Ádmbm 
Ho$ H$ar~ bJm hþAm _mo_ nhbo {nKbVm h¡Ÿ& ~mX _| AÝ` 
_mo_ Ho$ Qw>H$S>o {nKbZo bJVo h¡Ÿ& `h Š`m gy{MV H$aVm 
h¡ ? `h Xem©Vm h¡ {H$ Vm§~m Cî_m H$m EH$ gwMmbH$ 
h¡Ÿ& Bgr à`moJ H$mo Aë ẁ{_{Z`_ Ho$ Vma Am¡a n|{gb Ho$ 
grgm (H$m~©Z) boH$a XmohamBE& AmnH$m {ZîH$f© Š`m h¡?

H$m`©H$bmn 4.7 : {MZr H$s {_Q²>Q>r Am¡a Vm§~o go ~Zo Xmo {Jbmg br{OEŸ& XmoZm| _| Ja_ nmZr 
br{OEŸ& nH$S>Zo na BZ_| go H$m¡Zgm Ja_ ~Z OmVm h¡? Š`m| ?

       AmH¥${V 4.6

Bgo OmZ br{OE :

·   d¡km{Z`m| Zo ImoO {H$¶m h¡ {H$ _mZd eara _| 20 go A{YH$ _ybVËd h¡Ÿ&

   CXmhaU : gmo{S>`_, H¡$b{e`_, AmŠgrOZ, h¡S´>moOZ Am{X&

·   hmo½bmo{~Z _| CnpñWV bmohm _ybVËd Ho$ én _| Zht hmoVm dh ̀ m¡{JH$ Ho$ én _| hmoVm h¡&

gmo{ME :

 Hw$¸$a Am¡a AÝ` ~V©Zm| Ho$ hoÊS>b bH$S>r
 AWdm ~oH$bmBQ> Ho$ ~Z| ahV| h¢& Š`m| ?

H$m`©H$bmn 4.8 : EH$ bmoho H$s H$sb, Aë`w{_{Z`_ ßboQ,> J§YH$ Ho$ EH$ Qw>H$S>o H$mo

\$e© na {JamBE& CËnÞ Üd{Z _| Š`m AmnH$mo H$moB© AÝVa kmV hmoVm h¡ ?
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Aë`w{_{Z`_ Am¡a bmoho go ~OZo (ringing) H$s Üd{Z CËnÞ hmoVr h¡Ÿ& ~OZo H$s Üd{Z 

CËnÞ H$aZodmbo _ybVËdm| H$mo gmoZmoag (sonorous) H$hVo h¡Ÿ&
BZ H$m`©H$bmnm| H$mo nyU© H$aZo Ho$ ~mX, h_ H$h gH$Vo h¡ {H$ 

1) Hw$N> dñVwE| H$R>moa, M_H$sbo, nÌerb, V§Vwerb, gmoZmoag Am¡a Cî_m Am¡a {dYwÎm gwMmbH$ h¢& 

2) Hw$N> dñVwE| BZ JwUm| H$mo Xem©Vo Zht&

dñVwE| Omo nhbo g_yh _| g_m{dï> h¢ YmVwE| H$hbmVo h¢ Am¡a dñVwE| Omo Xÿgao g_yh _| g_m{dï> 

h¢ AYmVwE| H$hbmVr h¢&

YmVwAm| Ho$ CXmhaU … bmohm, Vm§~m, Aë`y{_{Z`_ Am{X&

AYmVwAm| Ho$ CXmhaU… J§YH$, H$m~©Z, AmŠgrOZ Am{X&

na_mUwAm| H$s g§aMZm OmZZo Ho$ nyd©, _ybVËdm| H$m dJuH$aU CZHo$ ̂ m¡{VH$ ñd^md Ho$ AmYma 

na {H$`m OmVm WmŸ&

Š`m Amn YmVw Am¡a AYmVwAm| Ho$ JwUY_m] H$s gyMr ~Zm nmAmoJo ?

YmVw Am¡a AYmVw _| A§Va (Differences between metals and non metals) :
A~± VH$ {H$`o J`o H$m`©H$bmnm| H$mo ñ_aU H$s{OE Am¡a {ZåZ{b{IV Vm{bH$m nyU© H$s{OE.

H«$.g§.  H$m`©H$bmn     bmohm   H$mo`bm/nËWa H$mo`bm

1.  aoVrbo H$mJO go aJS>Zo na

2.  hWmoS>o go nrQ>Zo na

3.  VnmZo na

4. D§°$MmB© go {JamZo na

Cnamoº$ Vm{bH$m ñnï> H$aVm h¡ {H$ bmohm EH$ YmVw h¡ Am¡a H$mo`bm/nËWa H$mo`bm EH$ AYmVw 

h¡ Am¡a `h YmVw Am¡a AYmVw Ho$ ~rM A§Va H$aZo _| ghm`H$ h¡Ÿ&
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YmVw AYmVw

1. gm_Ý` Vmn_mZ na YmVwE| R>mog
 hmoVr h¡& (nmam Am¡a Jm{b`_ Ho$
 A{V[aŠV Omo Ðd h¡)

1. gm_Ý` Vmn_mZ _| AYmVwE| R>mog,
 Ðd Am¡a A{Zb én _| hmoVr h¢Ÿ&

2. gm_mÝ` én go 
 M_H$sbo hmoVr h¡¢Ÿ&

2. gm_mÝ`én go AYmVwEo|   
 M_H$sbo Zht hmoVr& (J«m\$mBQ>  
 Am¡a Am`moS>rZ H$mo N>moS>H$a)

3. gm_mÝ`én go YmVwE| H$R>moa hmoVo h¢Ÿ&
 (gmo{S>`_ Am¡a nmoQ>m{e`_ H$mo N>moS>H$a)

3. gm_mÝ`én go AYmVwE| _¥Xw hmoVr h¢&
 (hram H$mo N>moS>H$a)

4. Cî_m Am¡a {dÚwÎm Ho$ gwMmbH$ hmoVo h¢Ÿ& 4. AMmbH$
 hmoVr h¢& (J«m\$mBQ> H$mo N>moS>H$a)

5. gm_mÝ`én go AmKmVdÜ`© Am¡a
 VÝ` hmoVr h¢Ÿ& (AndmX gmo{S>`_², 
 nmoQ>m{e`_ Am¡a nmam)

5. AmYmVdÜ`© Am¡a VÝ` Zht
 hmoVr h¡Ÿ&

6. gmoZmoag²> hmoVr h¢Ÿ& ( AndmX
 gmo{S>`_², nmoQ>m{e`_ Am¡a nmam)

6.  gmoZmoag² Zht hmoVr &

CnYmVw (Metalloids) :

 Hw$N> _ybVËdm| _| A{YH$ YmpËdH$ JwU nm`o OmVo h¢Ÿ& naÝVw Hw$N> _ybVËdm| _| A{YH$ AYmpËdH$ 

JwU nm`o OmVo h¢Ÿ& Oa_o{Z`_ Am¡a ~moaZ H$s MmbH$Vm YmVwAm| Am¡a AYmVwAm| H$s$ MmbH$Vm Ho$ 

~rM _| nmB© JB©Ÿ& Bg{bE CÝho| h_ YmVwAm| _| aI gH$Vo Z AYmVwAm| _|Ÿ& Ego _ybVËdm| H$mo CnYmVw 

H$hVo h¢Ÿ& Oa_o{Z`_ Am¡a ~moam°Z CnYmVw Ho$ CXmhaU h¢Ÿ&
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CnYmVw Ho$ JwUY_© (Properties of metalloids) :
·  gm_mÝ`V… CnYmVw R>mog hmoVo h¢Ÿ&
·  do M_H$sbo AWdm AM_H$sbo hmoVo h¡Ÿ§ Am¡a nrQ>Zo na Qy>Q> OmVo h¢&
·  CZH$s MmbH$Vm YmVw Ed§ AYmVwAm| Ho$ ~rM ahVr h¢Ÿ&
·  do VÝ` hmoVo h¢ Am¡a CÝh| _moS>H$a n¡n ~Zm gH$Vo h¡Ÿ&
·  g^r CnYmVwAm| Ho$ JbZm§H$ (melting point) Am¡a ŠdWZm§H$ (boiling point
     AbJ-AbJ hmoVo h¢Ÿ&
·  gm_mÝ`én go CnYmVw AY©MmbH$ (semi-conductors) hmoVo h¢&

OS> A{Zb (Inert gases) :
  Amn OmZVo h¢ {H$ {dûd {H$ g^r dñVwE| AbJ-AbJ _ybVËd Ho$ g§`moJ go ~Zr h¢Ÿ&
Hw$N> _ybVËd AnZo {d{eï> JwU Ho$ H$maU Xygam| go g§`moJ hmoH$a ZB© dñVwE| ZhrŸ§ ~ZmVo Ÿ&
Ego _ybVËdm| H$mo OS> A{Zb H$hVo h¡&

CXmhaU : {h{b`_, {Z`m°Z, AaJm°Z BË`m{X

AmH¥${V 4.4 : OS> A{Zb

Bgo OmZ br{OE…

àmMrZ {XZm| ‘| Zmo~b J¡g Am¡a OS> O¡g H$hVo Wo&
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OS> A{Zb Ho$ JwUY_© (Properties of Inert gases) :

·  OS> A{Zb a§JhrZ Am¡a J§YhrZ hmoVo h¢&

·  CÝh| {ZåZ VmnVmZ ‘| AmgmZr go Ðd ~Z gH$Vo h¢Ÿ&

·  CZH$m JbZm§H$ Am¡a ŠdWZm§H$ {ZåZ hmoVo h¢Ÿ&

`mX a{IE

·  _ybVËdm| H$mo YmVw, AYmVw Ed§ CnYmVw _| dJuH¥$V H$a gH$Vo h¡Ÿ&

·  _ybVËd Omo H$R>moa M_H$sbo, AmKmVdÜ`©, VÝ`, gmoZmoag Am¡a Cî_m VWm {dYwÎm Ho$

 gwMmbH$ h¡, do YmVwEo§ H$hbmVr h¢Ÿ&

 CXmhaU : bmohm, Vm§~m, Am¡a Aë`w{_{Z`_&

·  {OZ _ybVËdm| _| YmVwAm| Ho$ JwUY_© nm`o Zhr OmVo h¡ do AYmVwE| H$hbmVo h¡Ÿ&

 CXmhaU : J§YH$ Am¡a J«m\$mBQ>&

·  {OZ _ybVËdm| _| YmVw Ed§ AYmVwAm| Ho$ JwUY_© nm`o OmVo h¢ do CnYmVw H$hbmVo h¢Ÿ&

 CXmhaU : Oa_o{Z`_ Am¡a ~moam°Z&

·  _ybVËd Omo AnZo {d{eï> JwU Ho$ H$maU Xygam| go OwS>H$a ZB© dñVw Zht ~ZmVo CÝh|

 OS> A{Zb AWdm Zmo~b J¡g H$hVo h¡Ÿ&

 CXmhaU : {h{b`_, {Z`m°Z, AaJm°Z&

gyMZmE±

·  YmVwE| AZdrH$aU `mo½` g§gmYZ h¡ CÝh| Ý`m`g§JV Cn`moJ H$s{OE&

·  {dYwÎm Ho$ g§nH©$ _| Am`o ì`{º$ H$mo {dÚwÎm-AmKmV hmo gH$Vm h¡&  Bg go ~MZo 

 Ho${bE Hw$MmbH$m| H$m Cn¶moJ H$s{OE&
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Aä`mg

I. àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a CZHo$ à{V

 EH$ {Q>H$ (3) g§Ho$V bJmB©E&

 

 1.  EH$ Ðdénr YmVw H$m CXmhaU h¡Ÿ&

  A) bmohm  Am) nmam

  B) gmoZm  B©) Mm§Xr

 

 2.  EH$ Ðdê$nr AYmVw H$m CXmhaU h¡&

  A) Jm{b`_  Am) nmam

  B) {g{bH$m°Z  B©) ~«mo{_Z

 3.  `h EH$ AYmVw h¡&

  A) gmoZm  Am) Vm§~m

  B) h¡S´>moOZ  B©) gmo{S>`_

 

 4.  CnYmVw H$m EH$ CXmhaU h¡&

  A) Oa_o{Z`_  Am) AmŠgrOZ

  B) {Z`m°Z  B©) OñVm

 

 5.  OS> A{Zb H$m EH$ CXmhaU h¡&

  A) H$m~©Z  Am) gmo{S>`_

  B) {h{b`_  B©) Vm§~m
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II. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1. YmVwE| {dÚwÎm Ho$  hmoVo h¢Ÿ&

 2. YmVwAm| H$mo nrQ>H$a nVbo nÌH$ _| ~XbZo Ho$ JwU H$mo  H$hVo h¢Ÿ&

 3. YmVwAm| go V§VwAm| H$mo ~ZmZo Ho$ JwU H$mo  H$hVo h¢&

 4.  `h g~go H$R>moa AYmVw h¡&

III. {ZåZm| Ho$ {bE H$maU Xr{OE :

 1. J«m\$mBQ> H$mo V§Vw ~ZmZo _| Cn`moJ Zht H$aVo&

 2. Amhma nXmWm} na Aë`w{_{Z`_ nÌH$ bnoQ>Vo h¢Ÿ&

 3. K§{Q>`m§° YmVwAm| go ~Zr hmoVr h¢Ÿ&

IV. _wPo nhMm{ZEŸ?

 1. _¢ EH$ YmVw h§°ÿ, _¢ ŠbmoarZ Ho$ gmW à{V{H«$`m H$aHo$ Z_H$ _| ~Xb OmVm hy§°Ÿ&

 2. _¢ EH$ YmVw hþ§°, O~ _¢ AmŠgrOZ Am¡a nmZr go {_bVm hÿ§° Vmo _wPo O§J bJVm h¡&

 3. _¢ EH$ AYmVw hÿ§° {\$a ^r _| {dÚwwÎm H$m gwMmbH$ hÿ§°Ÿ&

V. EH$ AW©nyU© eãX ~ZmZo {ZåZ A§J«Or Ajam| H$mo nwZì`©dpñWV H$s{OE :

 1. _¢ EH$ _wbm`_ YmVw hÿ§° : Q>m_{enmo` 

 2. _¡§ Cî_m Am¡a {dYwÎm H$m gwMmbH$ hÿ§° : {__{Zë`wA` 

VI. {ZåZ àíZm| Ho$ CÎma {b{IE :

 1. YmVw {H$go H$hVo h¢ ? Xmo CXmhaU {b{IE&

 2. CnYmVw {H$go H$hVo h¢? Xmo CXmhaU Xr{OEŸ&

 3. Zmo~b A{Zb {H$go H$hVo h¢Ÿ? Xmo CXmhaU Xr{OEŸ&
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 4. Cn YmVwAm| Ho$ H$moB© Mma JwUY_© {b{IEŸ&

 5. Zmo~b J¡g Ho$ H$moB© Mma JwUY_© {b{IEŸ&

 6. YmVw Ed§ AYmVwAm| _| Š`m-Š`m A§Va h¡ {b{IEŸ&

VII. {ZåZ {b{IV Vm{bH$m Ho$ Ajam| H$mo d¥VmH$ma _| A§{H$V H$aHo$ CZgo ~Zo YmVw, AYmVw 

Am¡a OS> A{Zbm| Ho$ Zm_ {b{IE :

 CXmhaU : Mm§Xr

A  ë`w  {_  {Z  `  _  b

a  bmo  hm  g  n  `  H$mo

e  I  bmo  Am  {d  _m  W

H$  Mm§  _m  Šgr  à  go  H$

Om  Xr  br  O  ñVm  M  J§

H$m  a  ~  Z  Jr  Zm  Y

nw  _m  A  a  Jm°  Z  H$

gmo  Zm  j  Vm§  ~m  am  ~r

`moOZ H$m`©

·  X¡{ZH$ OrdZ _o| Cn`moJ {H$`o OmZodmbr dñVwAmo| Ho$ Zm_ {b{IE Am¡a CZ_o| CnpñWV

 YmVw, AYmVwAmo| H$o$ Zm_ {b{IE

 CXmhaU : MmH$y$, ãboS>  -   bmohm

   [X`mgbmB©  -   a§OH$



    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



68

KQ>H$ - 5
{_lUm| go nXmWm] H$m n¥WŠH$aU

(SEPARATION OF SUBSTRANCES FROM MIXTURES)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

·  {_lUm| H$m AW© ñ_aU H$a nm`|J|&

·  AnZo n[aga Ho$ {d{^Þ {_lUm| H$mo nhMmZ nm`|J|&

·  EH$ {_lU Ho$ nXmWmoª H$mo AbJ H$aZo Ho$ CXmhaU Xo nm`|J|&

·  {_lUm| H$mo AbJ H$aZo H$s Amdí`H$VmAm| H$s gyMr ~Zm nmAmoJo&

·  {_lUm| H$mo AbJ H$aZo Ho$ {d{^Þ {dYmZm| H$mo OmZ nmAmoJo&

·  {_lUm| H$mo AbJ H$aZo Ho$ g_w{MV {dYmZ {ZYm©[aV H$a nm`|J|&

Š`m AmnZo H$^r AnZr _m§° H$mo Zt~y ea~V H$aVo XoIm h¡? dh nmZr _| MrZr Am¡a Zt~y 

H$m ag {_bmH$a {dbmo{S>V H$aVr h¡Ÿ& `{X ea~V IÅ>m h¡ Vmo Amn AnZr _m§° H$mo Am¡a A{YH$ 

MrZr {_bmZo H$hVo h¢& dh nwZ… WmoS>r MrZr Cg ea~V _| {_bmH$a {dbmo{S>V H$aVr h¡Ÿ& A~ 

ea~V _rR>m ~ZVm h¡Ÿ& Š`m ea~V _| {MZr Ho$ H$U Amn XoI gH$Vo hmo? Š`m Amn Zo ea~V go 

MrZr H$mo AbJ H$aZm gmoMm h¡ ? Ego àíZ, {_lU go nXmWm] H$mo AbJ H$aZo H$s Amdí`H$Vm 

Am¡a {dYmZ OmZZo _| ghm`H$ h¡&

Amn OmZVo h¢ {H$ àH¥${V Ho$ g^r nXmWm} H$mo h_ _ybVËd, `m¡{JH$ Am¡a {_lUm| _| dJuH¥$V 

H$a gH$Vo h¢Ÿ& CZHo$ AÝVa na Ü`mZ Xr{OEŸ&

H$m`©H$bmn 5.1 : {ZåZm| H$mo _ybVËd, `m¡{JH$ Am¡a {_l§Um| _| dJuH©$V H$s{OE :
h¡S´>moOZ ŠbmoamBS>, bmohm, dm`w, gmoZm Zt~y ea~V, nmZr, H$Q>moao _| aIo Z_H$ Am¡a aoV, {MZr 
H$m {db`Z Am¡a H$m°\$sŸ&

AmnZo, {OZ nXmWm] H$mo {_lUm| _| dJuH¥$V {H$`m h¡ CZna {dMma H$s{OEŸ& BÝh| Amn {_lU 

Š`m| H$hVo h¡? BZ {_lUm| Ho$ KQ>H$m| H$s gyMr ~ZmZo H$s H$mo{ee H$s{OE&
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H$m`©H$bmn 5.2 : Hw$N> Am¡a {_lUm| Ho$ CXmhaU {b{IE VWm CZHo$ KQ>H$m| H$s gyMr 
~ZmB©E&

^m¡{VH$ én go Xmo AWdm A{YH$ nXmWm] H$mo {‘bmZo na EH$ {‘lU àmá hmoVm h¡&  {‘lU 

‘| ‘yb nXmWm] Ho$ JwUY‘© dhr ah OmVo h¢&  CXmhaU Ho$ {bE, e¸$a {db¶Z H$m ñdmX e¸$a 

Ho$ H$maU {‘R>m hmoVm h¡& 

e¸$a {db¶Z H$m nmZr ^mpînH¥$V H$a gH$Vo h¢&  {‘lU ‘| CnpñWV nXmWm] H$mo {H$gr 

gab ^m¡{VH$ {dYmZ go AbJ H$a gH$Vo h¢&  Bg KQ>H$ ‘| {‘lU Ho$ nXmWm] H$mo AbJ H$aZo 

Ho$ Hw$N> gab {dYmZ grI|J|&

EH$ {_lU Ho$ nXmWm} H$mo AbJ H$aZo H$s Amdí`H$Vm :

nX ghm` :
^ygm - ~rO AWdm YmÝ`m| 

H$m ~mhar AmN>mXZ

AmnZo H$B© ~ma {_lUm| H$mo AbJ H$aVo hþE XoIm hmoJm& 
O~ AmnH$s _m§° Vwåh| ZmíVo _| Cn_m XoVr h¡ Amn Cg_| go 
{_M© AbJ H$aVo h¢Ÿ& AmnHo$ {nVmOr VaH$mar bmVo h¢& Vmo 
Amn CÝh| VaH$mar Am¡a \$b AbJ H$aZo _| _XX H$aVo h¢Ÿ& 
AmnH$s _m§° Mmdb _| go ^ygm, {_Å>r, Johÿ§° AbJ H$aHo$ nH$mVt h¡Ÿ& BZ g^r CXmhaUm| go _mby_ 
hmoVm h¡ {H$ {_lUm| go nXmWm] H$m n¥WŠH$aU H$aZm X¡{ZH$ H$m`© hþAm h¡Ÿ& {_lU Ho$ nXmWm] H$m 
n¥WŠH$aU Š`m| H$aVo h¢Ÿ? Bg Ho$ H$maU Bg àH$ma Xo gH$Vo h¢&

*  Cn`moJr Am¡a AZwn`moJr nXmWm] H$mo AbJ H$aZo go h¡ &

*  Aew{Õ`m| H$mo hQ>mZo Ho$ {bE AZwn`wŠV H$mo AbJ H$aZo h¡ &

*  {_lU Ho$ nXmW© àË`oH$ én go Cn`moJ H$aZo Ho$ {bE hmoVm h¡ &

EH$ {_lU Ho$ nXmW© n¥WH$ H$aZo Ho$ {dYmZ

(Methods of Separating Substances of a mixture) :

1. hñV IwaMZ (Hand picking) :

{H$gr ~Zr`m Ho$ XyH$mZ go EH$ _wR²>R>r Mmdb AWdm Xmb br{OE& Cgo ßboQ> _| a{IE& 
AmnH$mo Š`m {XImB© XoVm h¡? Cgo _o§ N>moQ>o-N>moQ>o H§$H$a Am¡a AÝ` YmÝ` h¢Ÿ& BZ g^r
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AmH¥${V 5.1 : hñV IwaMZ Ûmam 
nXmWm] H$m n¥WŠH$aU

Aew{Õ`m| H$mo AnZo hmWm| go {ZH$m{bEŸ& AmnH$mo gm\$ 
Mmdb AWdm Xmb CnbãY h¡Ÿ& n¥W¸$aU Ho$ Bg {dYmZ 
H$mo hñV IwaMZ H$hVo h¢& Aën_mÌm Ho$ {_lU _| WmoS>o 
~S>o JmÌ Ho$ nXmW© CnpñWV hmo Vmo Bg {dYmZ Cn`moJ 
H$aVo h¢Ÿ& hñV IwaMZ n¥W¸$aU H$aZo H$m AË`ÝV gm_mÝ` 
{dYmZ h¡Ÿ&

H$m`©H$bmn 5.3 : _wR²>R>r ^a {_Q²>Q>r br{OEŸ& hñV IwaMZ {dYmZ go Cg_| go N>moQ>o nËWa 
AbJ H$s{OEŸ& `{X YmÝ` h¢ Vmo {ZH$m{bE&

2. XmZm Xm°dZm (Threshing) :

{H$gr nm¡Yo Ho$ \y$b, noS> Ho$ Am_ Amn go AmgmZr go 
VmoS> gH$Vo hmoŸ& naÝVw Š`m {H$gmZ AnZo hmWm| go amJr, 
Mmdb, Johÿ§° AWdm AÝ` YmÝ` CZHo$ S>ÊR>b go n¥WH$ H$a 
gH$Vm h¡? {H$gmZ bmoJ S>ÊR>b H$mo {H$gr H$R>moa n¥ð> na 
nrR>Vo h¢Ÿ& n[aUm_ ñdê$n, YmÝ` AbJ hmo OmVo h¢Ÿ& n¥W¸$aU 
Ho$ Bg {dYmZ H$mo XmZm Xm°dZm H$hVo h¢&

AmH¥${V 5.2 : S>ÊR>b 

YmÝ` H$mo n¥WH$ H$aZm

Bgo OmZ br{OE :

AmOH$b {H$gmZ YmÝ` Ho$ gwIo S>ÊR>b gS>H$ na 
{~N>mVo h¢Ÿ& O~ ~S>o dmhZ Bg na JwOaVo h¢ YmÝ` 
AnZo Amn n¥WH$ hmo OmVo h¢Ÿ& ̀ h g~go AmgmZ Am¡a 
{Z…ewëH$ {dYmZ h¡Ÿ& naÝVw H$B© ~ma {ÛMH«$ dmhZ 
MmbH$ AnZm g§VwbZ Imo ~¡R>Vo h¢ Am¡a {JaVo h¢ VWm 
~war Vah Km`b hmo OmVo h¢Ÿ& dmhZm| Ho$ n{h`m| go bJo 
g^r Aew{Õ`m§° ^r Amhma YmÝ` go {_{lV hmoVr h¢Ÿ&AmH¥${V 5.3
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AmO {d{^Þ àH$ma nrR>Zo Ho$ _erZ CnbãY h¢Ÿ& BZ _erZ go XmZm§-Xm§°dZo H$m H$m`© 
AË`ÝV gab hmo J`m h¡Ÿ&

3. \$Q>H$Zm (Winnowing) :

H$m`©H$bmn 5.4 : EH$ Mm¡S>o ßboQ> _| EH$ _wQ²>Q>r ^a Mmdb br{OEŸ& Hw$N> gyIo nÎmo boH$a 
CÝh| nrg MyU© ~ZmB©EŸ& A~ BZ XmoZm| H$mo {_bmB©EŸ& ßboQ> H$mo H§$Yo H$s D$Mm§°B© na nH${S>EŸ& Yrao 
go ßboQ> na AnZo _y§°h go \y§${H$EŸ& Amn Š`m XoIVo h¢? nÎmm| H$m MyU© ßboQ> go CS> OmVm h¡ Am¡a 
Ho$db Mmdb ah OmVm h¡Ÿ&

`hm§° EH$ {_lU Ho$ KQ>H$ dm`w go AWdm hdm \y§°$H$Zo go 
AbJ hmoVo h¡Ÿ& n¥W¸$aU Ho$ Bg {dYmZ H$mo \$Q>H$Zm H$hVo 
h¡Ÿ& {_lU ^mar VWm hëHo$ nXmW© Bg {dYmZ go AbJ {H$`o 
OmVo h¡§Ÿ&

gm_mÝ`V… {H$gmZ \$Q>H$Zo H$m {dYmZ Cn`moJ H$aVo 
h¡Ÿ& {H$gmZ D§°$Mo nQ>b na IS>o hmoH$a Xm°dZ {H$`o YmÝ` H$mo 
Yrao- Yrao O_rZ na {JamVo h¢Ÿ& ~hVr hdm hëHo$ ^ygo H$mo 
AnZo gmW bo OmVr h¡ Am¡a ^mar YmÝ` O_rZ na {JaVo h¢Ÿ&

4. N>mZZm (Seiving) :

Š`m AmnZo AnZr _m§° H$mo MnmVr AWdm amoQ>r ~ZmVo 
g_` Ü`mZ go XoIm h¡? MnmVr AWdm

amoQ>r ~ZmZo Š`m AmnH$s _m§° grYo-grYo AmQ>o H$m 
Cn`moJ H$aVr h¡ ? nhbo dh AmQ>o H$s EH$ N>ZZr _| 
boVr h¡ Am¡a ~mX Cgo {hbmVr h¡Ÿ& AmQ>o _| CnpñWV 
Aew{Õ`m§° N>ZZr _| ah OmVr h¢Ÿ& ewÕ AmQ>m N>ZZr Ho$ 
ZrMo g§J«{hV hmoVm h¡&

AmH¥${V 5.5
AmQ>o _| go Aew{Õ`m| H$mo hQ>mZm

AmH¥${V 5.4 : YmÝ` go
^ygm n¥WH$ H$aZm
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{d{ämÞ JmÌ Ho$ H$Um| _| go gyj_² H$Um| H$mo AbJ H$aZo N>mZZo H$m {dYmZ Cn`moJ H$aVo h¡Ÿ& 

AbJ AbJ N>ZZr Cn`moJ H$a {d{^Þ {_lUm| _| gyú_ H$U n¥WH$ {H$`o OmVo h¢Ÿ& ~S>o-~S>o N>Z{Z`m| 

H$mo Ka {Z_m©U H$m`m] _| Cn`moJ H$aVo h¢Ÿ& Cg go aoV _| go H§$H$a Am¡a nËWa AbJ H$a gH$Vo h¢Ÿ&

5. VbN>Q>Z Am¡a {ZWmaZm (Sedimentation and Decantation) :
JwéËdmH$f©U ~b go Ðd Am¡a Cg_| A{dë`erb KZ Ho$ {_lU H$m n¥W¸$aU H$aZo H$m OëX 

Am¡a gwb^ {dYmZ h¡Ÿ&

H$m`©H$bmn 5.5 : EH$ H$R>moao _| _wQ²>Q>r ̂ a Mmdb br{OEŸ& Cg_| WmoS>m nmZr br{OEŸ& AmnH$mo 

Š`m {XImB© XoVm h¡? Amn XoIVo h¡ {H$ nmZr WmoS>m Xy{Y`m a§J H$m ~ZVm h¡Ÿ& Mmdb _| Ho$ Yyb Ho$ 

H$U AWdm ^ygm nmZr Ho$ gVh na ßbdZ H$aVm h¡& Mmdb H$Q>moao Ho$ ZrMbo ^mJ _| ah OmVm h¡Ÿ& 

`{X Amn H$Q>moao WmoS>m PwH$mVo h¡ Am¡a J§Xm nmZr {ZH$mbVo h¢ Vmo Amn H$mo gm\$ Mmdb àmá hmoVo h¢Ÿ&

EH$ {_lU Ho$ ^mar H$U n¥Ïdr Ho$ JwéËdmH$f©U ~b go Vb _| O_m hmoH$a hëHo$ H$U Cna 

ah OmZo Ho$ {dYmZ H$mo VbN>Q>Z H$hVo h¡& nmZr _| go Aew{Õ`m| H$mo hQ>mZo H$mo {ZWmaZm H$hVo h¢& 

`{X Aew{Õ`m§° ^mar h¢ Vmo do ZrMo Vb _| O_m hmoVr h¡ gm\$ nmZr D$na g§J«{hV hmoVm h¡Ÿ& Bgo 

{ZWmaZo Ûmam hQ>mZm gH$Vo h¢Ÿ&

à`moJ :

nmZr Am¡a {_Q²>Q>r   VbN>Q>Z    {ZWmaZm

    AmH¥${V 5.6
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nmZr go ^am EH$ M§Mw nmÌ (beaker) br{OEŸ& Cg_| WmoS>r {_Q²>Q>r {_bmB©EŸ& M§MwnmÌ H$mo 
{~Zm {hbm`o Hw$N> g_` Ho$ {bE {ZíMb a{IEŸ& {_Q²>Q>r M§MwnmÌ Ho$ Vb _| O_m hmo OmVr h¡Ÿ& 
gm\$ nmZr D$na g§J«{hV hmoVm h¡Ÿ& Bg nmZr H$mo Xygao M§MwnmÌ _| g§J«h H$s{OEŸ& A~ {_Q²>Q>r Am¡a 
nmZr n¥WH$$ hmo OmVo h¡Ÿ&

Vmbm~ Am¡a gamoda O¡go nmZr H$o$ ñÌmoV _| àmH¥${VH$ én go VbN>Q>Z MbVm {Oggo gm\$ 
nmZr àmá hmoVm h¡Ÿ& dfm©G¥$Vw _o| Zb H$m nmZr J§Xbm (turbid) hmoVm h¡Ÿ& Bgo CnamoŠV {dYmZ, 
Cn`moJH$a Ho$ gm\$ nmZr àmá H$a gH$Vo h¢&

H$m`©H$bmn 5.6 : EH$ {JbmgnyU© J§Xbm nmZr br{OEŸ& Cgo VbN>Q>Z Am¡a {ZWmaZo go gm\$ 
nmZr àmá H$s{OE

6. {Zñ`§XZ (Filtration) :

Cnamoº$ à`moJ Ho$ Ûmam àmá VbN>{Q>V nmZr br{OEŸ& Š`m dh A^r ^r J§Xbm {XImB© XoVm 
h¡& Mm` N>mZZo H$s NmZZr go emoYZ H$s{OEŸ& nwZ… Cgo EH$ H$nS>o go N>mZ br{OEŸ& {\$a ^r, 
Š`m AmnH$mo bJVm {H$ nmZr ñdÀN> Zht h¡? A~ {ZåZ{b{IV à`moJ H$s{OEŸ& EH$ {Zñ`§XZ nÌ 

br{OEŸ& Cgo e§Hw$ AmH$ma _| _moS> br{OEŸ& Cgo EH$ H$sn 
_| bJmB©EŸ& 

AewÕ nmZr H$mo Bg H$sn _| ~hmB©EŸ& H$sn Ho$ ZrMo 
aIo M§MwnmÌ _| {Zñ`§{XV {H$`o hþE nmZr g§J«{hV H$s{OEŸ& 
A~ nmZr H$¡go {XImB© XoVm h¡ ? 

EH$ emoYZ nÌ _| ~hþV N>moQ>o-N>moQ>o a§Y« hmoVo h¢Ÿ& 
`h a§Y« AË`§V gyú_ H$Um| H$m emoYZ H$aVo h¢ Am¡a ewÕ 
nmZr XoVo h¡Ÿ& 

AmOH$b ~mOma AZoH$ àH$ma Ho$ ObemoYH$ (water 
fi lter) CnbãY h¡Ÿ& BZ _| Ob emoYZ Ho$ A{V[aŠV 
gmYZ bJo hmoVo h¢& do Z Ho$db nmZr H$m {Zñ`§XZ H$aVo 
h¡ ~{ëH$ ñdÀN> H$aVo h¡Ÿ&  AmH¥${V 5.7 : {Zñ`§XZ

{Zñ`§{XV nmZr

H$sn

{Zñ`§XZ

nÌ
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Bgo OmZ br{OE :

nmZr _| hmoZodmbo Aew{Õ`m| go AZoH$ {~_m[a`m§° hmoVt h¡Ÿ& h_oem ewÕ nmZr nr{OE&

nmZr H$m {Zñ`§XZ {dYmZ H$mo Mm`, H$m°\$s, Á`yg, agmoB© H$m Vob ewÕ H$aZo Ho$ {bE  
Cn`moJ H$aVo h¡Ÿ&

7. ~mînrH$aU (Evaporation) :

H$m`©H$bmn 5.7 : EH$ M§MwnmÌ br{OE Cg_| Hw$N> nmZr br{OEŸ& Cg_o Xmo `m VrZ 
Må_M Z_H$ S>m{bEŸ& Xo{IE Š`m hmoVm h¡? nmZr _| Z_H$ Jb OmVm h¡Ÿ& Š`m h_ emoYZ 
{H«$`m go nmZr _| J{bV Z_H$ dm{ng àmá H$a gH$Vo h¢ ?

EH$ Ðd H$mo C~bZo Amdí`H$ H${Zð>V_ Vmn_mZ Cg Ðd H$m ŠdWZm§H$ hmoVm h¡Ÿ& AmnH$mo 

_mby_ h¡ nmZr H$m ŠdWZm§H$ 1000 C h¡Ÿ& Bg Vmn_mZ H$mo nhþ§°MZo Ho$ ~mX ^r `{X Amn VnmVo 

h¢ Vmo nmZr Yrao-Yrao ~mîn _| ~XbVm h¡Ÿ& Bg à{H«$`m H$mo ~mînrH$aU H$hVo h¢Ÿ& ~mînrH$aU 

{dYmZ go Ðd _| {dbrZ KZ dñVw H$mo AbJ H$a gH$Vo h¢Ÿ&

AmH¥${V 5.8 : Z_H$ Ho$ nmZr _| go 
Z_H$ n¥WH$ H$aZm

à`moJ :

EH$ MrZr _yer (china dish) _| 

WmoS>m Z_H$ H$m {db`Z br{OEŸ& ({Ogo AnZo 

ny~© H$m`©H$bmn _| V¡`ma {H$`m h¡) Hw$N> g_` 

Ho$ {bE MrZr _yer H$mo Ja_ H$s{OEŸ& {S>e 

H$m nmZr C~bH$a ~mîn ~ZVm h¡Ÿ& g§nyU© 

nmZr ~mîn ~ZZo VH$ Ja_ H$s{OEŸ& A~ 

VnmZm ~ÝX H$s{OEŸ& MrZr _yer _| Š`m ah 

OmVm h¡ ?

~mîn

Z_H$ H$m {db`Z

     MrZr _wer

pñnarQ> b¢n

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



75

~mînrH$aU {dYmZ H$m Cn`moJH$a 

g_wÐ nmZr go Z_H$ àmá H$a gH$Vo h¢Ÿ& 

g_wÐ nmZr H$mo, Jhao Zht hmoZodmbo IS²>S>mo 

_| g§J«{hV H$a gy`©àH$me _| ~mînrH¥$V hmoZo 

XoVo h¢. Hw$N> {XZm| Ho$ ~mX KZ Z_H$ IS²>S>m| 

_| BŠQ>Q>m hmoVm h¡Ÿ& Bg Vah àmá Z_H$ 

H$mo nwZ… ewÕ {H$`m OmVm h¡Ÿ& Am`moS>rZ 

`wº$ Z_H$ Cn`moJ H$aZm h_mao {bE 

bm^Xm`H$ h¡Ÿ&
   AmH¥${V 5.9 : g_wÐ nmZr go Z_H$ àmá H$aZm

8. AmñdZ {H«$`m (Distillation) :

Š`m AmnZo Zb nmZr Ho$ ñdmX na Ü`mZ {X`m h¡? ~moVb ~§X {_Zab nmZr H$m ñdmX {b`m 
h¡? ñdmX _| A§Va hmoZo nmZr _| {dbrZ bdU {Oå_oXma h¡Ÿ& nmZr _| {dbrZ bdUm| H$mo AmñdZ 
{dYmZ go n¥WH$ H$a gH$Vo h¢Ÿ&

AmñdZ âbmñH$ _| nmZr boH$a 

Vnm`m OmVm h¡, nmZr C~bH$a ~mîn 

~ZVm h¡Ÿ& Bgo Xygao âbmñH$ _| g§J«{hV 

H$aVo h¢Ÿ& âbmñH$ na R>§S>m nmZr ~hm`m 

OmVm h¡& âbmñH$ H$m ~mîn erV{bV 

hmoH$a dm{ng nmZr ~ZVm h¡Ÿ& `h nmZr 

AË`ÝV ewÕ hmoVm h¡ Am¡a g^r bdUm| 

go _wº$ hmoVm h¡Ÿ& Bg ewÕ nmZr H$mo 

AmpñdV nmZr H$hVo h¢& bdU AmñdZ 

âbmñH$ _| ah OmVo h¢Ÿ&

AmpñdV nmZr H$mo XdmB© V¡`ma H$aZo _| Cn`moJ H$aVo h¢Ÿ& Bgo ~¡Q>[a`m| _| ̂ r Cn`moJ H$aVo h¢Ÿ&

AmH¥${V 5.10 : AmñdZ {H«$`m

Jmob Vbr` 

âbmñH$

pñnarQ> b¢n

R>§S>m nmZr

AmpñdV nmZr
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9. CÜd©nmVZ (Sublimation) :

Š`m AmnZo Zo\$WbrZ H$s Jmo{b`m§° (S>m§~a Jmo{b`m§) XoIr h¢Ÿ& qOJwam| H$mo Xya H$aZo nwñVH$ 
VWm H$nS>m| Ho$ H$nmQ> _| Cn`moJ H$aVo h¢Ÿ& H$nmQ>m| _| aI| `o Jmo{b`m§° Hw$N> {XZm| _| Jm`~ hmo 
OmVr h¢Ÿ& Š`m| ?

Bgo OmZ br{OE

Zo\$WbrZ H$mo gm_mÝ`V… _m°W ~m°b Zm_ go OmZm OmVm h¡&  (_m°W ~m°b H$sS>o _maZo 
H$s Jmobr)

H$m`©H$bmn 5.8 : {MZr _yer _| ~\©$ H$m Qw>H$S>m boH$a Cgo VnmB©EŸ& Amn Š`m XoIVo 
h¢? ~\©$ H$m Qw>H$S>m {nKbH$a nmZr ~ZVm h¡Ÿ& Bg Vmn_mZ H$mo {bI br{OEŸ&

EH$ KZdñVw {nKbH$a Ðd ~ZZo Ho$ {bE Amdí`H$ Vmn_mZ H$mo Cg KZ H$m JbZm§H$ 
H$hVo h¡Ÿ& ~\©$ H$m JbZm§H$ 00C h¡&

Hw$N> Eogo KZ h¡ Omo Vmn H$aZo na {nKb OmVo h¢ naÝVw Ðd Zht ~ZVoŸ& ~pëH$ ~mîn 
_| n[ad{V©V hmoVo h¢Ÿ& R>§S>m H$aZo na ~mîn dm{ng KZ ~ZVm h¡Ÿ& KZ AmdñWm go grYo ~mîn 
AdñWm _| n[ad{V©V hmoZo H$s à{H«$`m H$mo CÜd©nmVZ H$hVo h¢Ÿ&

à`moJ :

EH$ {MZr _wer _| Hw$N> Am`moS>rZ Ho$ 

_{U^ br{OEŸ& CÝh| {ngH$a Cg_| WmoS>m Z_H$ 

{_bmB©EŸ& AmH¥${V _| {XIm ò O¡go {MZr _wer na 

EH$ H$sn a{IE VWm H$sn na CëQ>r naIZbr 

a{IEŸ& {MZr _wer H$mo Ja_ H$s{OEŸ& Am`mo{S>Z 

~mîn ~ZH$a H$sn Ho$ AÝV…ñW ̂ mJ _| g§J«{hV 

hmoVm h¡Ÿ& naIZbr hQ>mH$a H$sn H$mo R>§S>m hmoZ 

Xr{OEŸ& Amn XoI|Jo {H$ H$sn Ho$ AÝVñW ^mJm| 

na Am`mo{S>Z Ho$ N>moQ>o-N>moQ>o _{U^ O_m hmoVo 

h¢Ÿ& {MZr _wer _| Xo{IEŸ& Š`m ah OmVm h¡? AmH¥${V 5.11 : Am`mo{S>Z H$m CÜd©nmVZ

CëQ>r naIZbr

Am`moS>rZ 

_{U^

H$sn

pñnarQ> b¢n

Z_H$ Am¡a

Am`moS>rZ 

H$m

{_lU
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Am`mo{S>Z, H$nya, Zo\$WbrZ CÜd©nmVZ hmoZodmbo Hw$N> dñVwAm| Ho$ CXmhaU h¢Ÿ& CÜd©nmVZ 

{H«$`m, Ego {_lU Ho$ KQ>H$m| Ho$ n¥WŠH$aU H$aZo _| Cn`moJ H$aVo h¢, {OZ_| CÜd©nmVZ hmoZodmbo 

KZ {_bo h¢Ÿ&

H$m`©H$bmn 5.9 : MrZr _wer _| EH$ H$nya H$m Qw>H$S>m boH$a Ja_ H$s{OEŸ& H$nya H$m Qw>H$S>m 

Jm`~ hmo OmVm h¡Ÿ& `{X Hw$N> ah OmVm h¡ Vmo H$nya ewÕ Zht h¡ _mZ boZm Mm{hEŸ&

10. Mwå~H$s` n¥WŠH$aU {dYmZ (Magnetic separation method) :

H$m`©H$bmn 5.10 : EH$ bmoh Mwå~H$ (magnet) boH$a Cgna H$mJO bno{Q>EŸ& Bg Mwå~H$ 
H$mo Ka AWdm ñHy$b Ho$ ~mha {_Q²>Q>r _| Kw_mB`o& AmnH$mo Š`m {XImB© XoVm h¡? Hw$N> N>moQ>o N>moQ>o 
H$U Mwå~H$ go {N>nH$ OmVo h¢Ÿ& `o {_Q²>Q>r _| CnpñWV bmoho Ho$ H$U h¢Ÿ&

à`moJ :

EH$ {MZr _wer _| WmoS>m bmoh 

MyU© br{OE & Cg_| _| WmoS>r e¸$a 

{_bmB©EŸ& H$mJO go bnoQ>m EH$ bmoh 

Mwå~H$ boH$a Cg {_lU na nH${S>EŸ& 

bmoho Ho$ Qw>H$S>o Mwå~H$ go AmH$m{f©V 

hmoVo h¢Ÿ& {MZr _wer _| Ho$db e¸$a 

ahVm h¡Ÿ& AmH¥${V 5.12 : Mwå~H$ go bmoh MyU© AbJ hmoVo h¢Ÿ&

Mw§~H$

nX ghm` :

Mwå~H$s` dñVw - Omo dñVw 
Mwå~H$ Ûmam AmH${f©V hmoVr h¡Ÿ&

Z_H$            bmoh MyU©

eŠH$a Am¡a bmoh 
MyU© H$m {_lU

    Bg {dYmZ H$mo Mw§~H$s` n¥ÏH$H$aU {dYmZ

H$hVo h¡Ÿ& Bg {dYmZ H$mo Mwå~H$s` dñVwAm| H$mo

AbJ H$aZo Cn`moJ H$aVo h¢&
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11. n¥WŠH$aU H$sn {dYmZ (Separating funnel method) :

H$m`©H$bmn 5.11 : H$m§°M Ho$ nmÌ _| WmoS>m nmZr br{OEŸ& Bg_| agmoB© Vob H$s Hw$N> 

~y§°Xo {_bmB©EŸ& AÀN>r Vah {dbmo{S>V H$s{OEŸ& Amn Š`m XoIVo h¢? nmZr na agmoB© Vob H$m 

EH$ AbJ VhX ~Z OmVm h¡Ÿ& dh nmZr Ho$ gmW {_{lV Zht hmoVmŸ&

 Ðd Omo EH$ Xygao _| {_{lV Zht hmoVo A{_lUr` Ðd (immiscible liquids) 
H$hbmVo h¡Ÿ& CZH$mo n¥WŠH$aU H$sn Zm_H$ CnH$aU Ûmam n¥WH$ H$a gH$Vo h¢Ÿ&

à`moJ :

EH$ n¥WŠH$aU H$sn br{OEŸ& Bg H$sn _| 

nmZr Am¡a Ho$amogrZ Vob br{OEŸ& AÀN>r Vah 

{dbmo{S>V H$s{OE Am¡a Hw$N> g_` VH$ {ZíMb 

a{IEŸ& nmZr, Ho$amogrZ go ^mar hmoZo go ZrMobo 

VhX na ahVm h¡ Am¡a Ho$amogrZ Cna Ho$ VhX 

na ahVm h¡Ÿ& n¥WŠH$aU H$sn Ho$ ZrMo EH$ M§Mw 

nmÌ a{IEŸ& Zb ImobH$a nmZr H$mo ~y§°X-~y§°X 

Ho$ én _| M§MwnmÌ _| {JaZo Xr[OEŸ& O~ g§nyU© 

nmZr ZrMo ~h OmVm h¡ Zb ~§X H$s{OEŸ& H$sn 

_| Ho$db Ho$amogrZ Vob _| ah OmVm h¡Ÿ&

`{X Ðd EH$ Xygao go {_{lV hmoVo h¡ Vmo do {db`erb Ðd (miscible liquids) 

H$hbmVo h¢Ÿ& AbJ-AbJ Ðdm| Ho$ AbJ-AbJ H$dWZm§H$ hmoVo h¢Ÿ& AbJ-AbJ H$dWZm§H$ Ho$ 

Xmo ̀ m A{YH$ {db`erb Ðdm| Ho$ {_lU H$mo Am§{eH$ AmñdZ (fractional distillation) 

{dYmZ go n¥WH$ H$a gH$Vo h¡Ÿ& Bg {dYmZ Ho$ ~mao _| AJbr H$jmAm| _| nT>|J|Ÿ&

n¥Ï`H$aU H$sn

  Ho$amogrZ Vob

nmZr

Zbè 

nmZr

M§Mw nmÌ

AmH¥${V 5.13 : A{db`erb Ðdm| 

H$m n¥WŠH$aU    
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 Bg KQ>H$ _| AmnZo {_lUm|§ go nXmWm] H$mo n¥ÏWH$aU H$aZo Ho$ gab {dYmZ grIm h¢Ÿ& n¥ÏWH$aU 

H$aZo H$s à{H«$`m OrdZ _| ~hþV Cn`moJr h¡Ÿ& S>ÊQ>bm| go Amhma YmÝ` n¥WH$ H$aZm, Mm` N>mZZm, 

YmVwAm| H$mo CZHo$ Am`ñH$m| go n¥WH$ H$aZm, Vob H$m ewÕrH$aU, nmZr H$m ewÕrH$aU BË`m{X H$m`m] 

_| Cn`moJr h¡Ÿ& n¥WŠH$aU H$aZo Ho$ Hw$N> Am¡a {dYmZ O¡go dU©H$boIZ (chromatography) 
AJbr H$jmAm| _o§ grI|JoŸ&

n¥W¸$aU H$aZo H$m {dYmZ    n¥W¸$aU H$aZo Cn`wº$ JwUY_© 

1. hñV IwaMZ     nXmW© {XImB© XoVo h¢ Am¡a H$R>moa hmoVo h¢& 

2. XmZ Xm°dZm    {‘lU Ho$ nXmW© ~ÝYo Zht hmoVo& 

3. ’$Q>H$Zm     nXmW© hëHo$ Am¡a ^mar hmoVo h¢& 

4. N>mZZm      {‘lU Ho$ nXmWm] H$m JmÌ 

5. VbN>Q>Z Am¡a {ZWmaZm    ^m¡{VH$ AdñWm (R>mog/Ðd)

6. {Zñ¶§XZ     {dbo¶erbVm 

7. ~mînrH$aU    H$dWZm§H$/nXmW© C~mbZo na ~mîn ~ZVo h¡&

8. AmñdZ {H«$¶m    H$dWZmH$ 

9. CÜd©nmVZ    nXmWm] H$mo Ja‘ H$aZo na KZ AdñWm go {gYo~mîn ~ZVo h¡& 

10. Mw§~H$s¶ n¥W¸$aU   Mwå~H$s¶ JwUY‘© 

11. n¥W¸$aU H$sn {dYmZ    {‘{lV hmoZo H$m JwU

`mX a{IE

·  {_lU Xmo AWdm A{YH$ nXmWm] H$m ^m¡{VH$ g§`moJ h¡Ÿ&

·  EH$ {_lU Ho$ nXmWm] H$mo ^m¡{VH$ {dYmZm| go n¥WH$ H$a gH$Vo h¡Ÿ&

·  hñVIwaMZ, XmZm Xm§°dZm, \$Q>H$Zm, N>mZZm, VbN>Q>Z Am¡a {ZWmaZm, {Zñ`§XZ,

~mînrH$aU, AmñdZ CÜd©nmVZ, Mwå~H$s` n¥WŠH$aU {dYmZ, n¥WŠH$aU H$sn {dYmZ 

EH$ {_lU Ho$ nXmWm] H$mo n¥WH$ H$aZo Ho$ Hw$N> gab {dYmZ h¡Ÿ&
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·  hñVIwaMZ, Aën_mÌm _| CnpñWV WmoS>o ~S>o JmÌ Ho$ H$Um| H$mo n¥WH$$ H$aZo

Cn`moJ H$aVo h¡Ÿ&

·  YmÝ`m| H$mo CZHo$ S>ÊR>bm| go XmZm Xm§°dZ {dYmZ go n¥WH$ H$aVo h¢Ÿ&

· EH$ {_lU _| CnpñWV hëHo$ Am¡a ^mar H$Um| H$mo hdm \$Q>H$mZo go n¥WH$ H$aVo h¡Ÿ&

· {d{^Þ JmÌ Ho$ ~hþV N>moQ>o H$Um| H$mo N>mZZo go n¥WH$ H$aVo h¢Ÿ&

· nmZr go A{dë`erb KZ H$mo VbN>Q>Z VWm {ZWmaZo Am¡a {Zñ`§XZ {dYmZ go n¥WH$ 

H$aVo h¢Ÿ&

·  AmgdZ {dYmZ go ewÕ nmZr àmá H$aVo h¢Ÿ&

·  CÜd©nmVZ à{H«$`m _| KZ dñVw grYo ~mîn _| n[ad{V©V hmoVr h¡Ÿ&

·  EH$ {_lU _| CnpñWV Mwå~H$s` nXmWm] H$mo Mwå~H$s` n¥WŠH$aU {dYmZ go

 AbJ H$aVo h¡Ÿ&

·  A{_{lV Ðdm| H$mo n¥WŠH$aU H$sn {dYmZ go n¥W¸$ H$aVo h¡Ÿ&

gyMZmE±

·  AmQ>m Cn`moJ H$aZo nyd© Cgo N>mZZm Mm{hEŸ& Bg _| N>moQ>o H$sQ> nrS>H$ AWdm bmoho 

Ho$ N>moQ>o-N>moQ>o Qw>H$S>o hmo gH$Vo h¡Ÿ&

·  {S>ã~m| _o ~§X Amhma Am¡a V¡`mar Amhma _| a§JrZ Am¡a ñdm{Xï> ~ZmZo H$B© agm`Z 

Am¡a a§J {_{lV hmoVo h¢Ÿ& do ñdmñÏ` Ho$ {bE hm{ZH$maH$ hmoVo h¢Ÿ& Bg{bE Ego 

Amhma go Xya a{hEŸ&

·  AmpñdV nmZr nrZo `mo½` Zht hmoVm Ÿ& Bg_| h_mao eara Ho$ {bE Amdí`H$

 bdU Zht hmoVoŸ& Bg{bE Bgo Zht nrZm Mm{hEŸ&
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Aä`mg

I.  àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a CZHo$

       à{V EH$ {Q>H$ () g§Ho$V bJmB©E :

 1.  _| `h EH$ {_lU H$m CXmhaU h¡&

  A) Ho$amogrZ  Am) dm`w

  B) H$m~©Z  B©) Vm§~m

 2.  {ZåZm| _| H$m¡Zgm nXmWm] H$mo n¥WH$$ H$aZo Cn`moJ Zht H$aVo

  A) CÝh| AbJ AbJ Cn`moJ H$aZo

  Am) Cn`moJr Am¡a AZwn`moJr dñVwAm| H$mo n¥WH$ H$aZo

  B) EH$ {_lU Ho$ KQ>H$ OmZZo

  B©) Aew{Õ`m| H$mo Xya H$aZo

 3.  amOy Zo Mmdb Ho$ AmQ>o Ho$ gmW gagm| H$mo {_{lV {H$`m BZ XmoZm| H$mo AbJ H$aZo

  {ZåZm| _| go H$m¡Zgm {dYmZ Amn Cn`moJ `mo½` g_P|J|Ÿ&

  A) hñVIwaMZ  Am) \$Q>H$Zm

  B) {Zñ`§XZ  B©) N>mZZm

 4.  A{ZVm nmZr _| {dbrZ e¸$a H$mo n¥WH$$ H$aZm MmhVr h¡Ÿ& Cgo Cn`moJr {dYmZ

  A) {Zñ`§XZ  Am) VbMQ>Z

  B) ~mînrH$aU  B©) {ZWmaZm
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 5.  {ZåZm| go H$m¡Zgm nXmW© CÜd©nmVO Zht h¡Ÿ&

  A) H$nya  Am) ~\©$

  B) A`moS>rZ  B©) Zo\$WbrZ 

II.  g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1.  ~\©$ H$m Jbm§H$  h¡Ÿ&

 2.  YmZ H$mo CgHo$ S>ÊQ>b go  {dYmZ Ûmam n¥WH$ H$aVo h¢Ÿ&

 3.  g_wÐ nmZr go Z_H$ àmá H$aZo Ÿ  {dYmZ Cn`moJ H$aVo h¢>&

 4.  Zo\$WbrZ H$mo Ja_ H$aZo go dh KZ AdgñWm go  AdñWm

  _o| ~XbVm h¡Ÿ&

 5.  nXmWm] H$mo ~hVr hdm Ûmam n¥WH$ H$aZo H$m {dYmZ 

  H$hbmVm h¡Ÿ&

III.  nXmW© {OÝh| n¥WH$ H$aZm h¢, CÝh| "A' gyMr _| {X`m J`m h¡, CÝh| "Am' gyMr _| {X`o JE

 {dYmZm| Ho$ gmW OmoS>H$a {b{IE :

     A      Am

 1. J§YH$ Am¡a bmoh MyU©  A)  CÜd©nmVZ

 2. nmZr Am¡a aoV  Am) hñV IwaMZ

 3. Z_H$ Am¡a nmZr  B)  {Zñ`§XZ

 4. go‘ Am¡a {_M©  B©)  ~mînrH$aU

 5. Zo\$WbrZ Am¡a Z_H$  C)  N>mZZm

   D$)  Mwå~H$s` n¥W¸$aU

   F$)  \$Q>H$Zm
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IV. {ZåZ àíZm| Ho$ CÎma {b{IE :

1.  EH$ {_lU go {d{^Þ nXmWm] H$mo Š`m| n¥WH$ H$aVo h¢Ÿ? X¡{ZH$ OrdZ Ho$ Xmo CXmhaU  

 Xr{OEŸ&

2.  EH$ {_lU Ho$ nXmWm] H$mo n¥WH$ H$aZo Ho$ {d{^Þ {dYmZm| H$s gyMr ~ZmB©EŸ&

3.  XmZm Xm°dZm {H$go H$hVo h¢Ÿ? Cgo H$hm§° Cn`moJ H$aVo h¢Ÿ?

4.  \$Q>H$Zm {H$go H$hVo h¡? Bg {dYmZ H$mo bmoJ H$hm§° Cn`moJ H$aVo h¢?

5.  A{ZVm Ho$ _m§° Zo Oram Am¡a Johÿ§° {_bm {X`m h¡Ÿ& BÝh| n¥WH$ H$aZo H$m {dYmZ ~VmB©EŸ&

6.  A{Zb Ho$ Ka _| Zb H$m nmZr J§Xbm h¡Ÿ& H$m¡Zgo {dYmZ go dh gm\$ nmZr àmá

  H$a gH$Vm h¡?

7.  g_wÐ Ho$ nmZr go Z_H$ H¡$go àmá H$a gH$Vo h¢?

8.  AmnH$mo H$nya Am¡a aoV H$m {_lU {X`m hþAm h¡Ÿ& BZ XmoZm| H$mo H$m¡Zgo {dYmZ go

  n¥WH$ H$a gH$Vo h¢?

9.  CÜd©nmVZ {H$go H$hVo h¢ ? CÜd©nmVZ hmoZodmbo Xmo dñVwAm| Ho$ Zm_ {b{IE Ÿ&

10.  Mmdb _| ~hþV ^ygm {_{lV hþAm h¡Ÿ& BZ XmoZm| H$mo H¡$go H$a gH$moJo ?

11.  gwf_m nmZr _| {dbrZ Vob H$mo n¥WH$ H$aZm MmhVr h¡Ÿ& dh H$m¡Zgm {dYmZ

  Cn`moJ H$a gH$Vr h¢Ÿ?
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`moOZm H$m`©

·  H$Q>mB© Ho$ F$Vw _| nS>mog Ho$ {H$gr Jm§°d _| OmB©EŸ& nÎmm bJmB©E {H$gmZ H¡$go

XmZm Xm§°dZm VWm \$Q>H$Z {dYmZ Cn`moJ H$aVo h¢Ÿ&

·  EH$ a{ddma Ho$ {XZ Amn Ho$ Ka Ho$ Amgnmg bmoJ {_lUm| go nXmWm] H$mo H¡$go

n¥WH$ H$aVo h¢, OmZ br{OEŸ& BZH$s EH$ gyMr ~ZmB©E

·  amJr Am¡a gagm| Ho$ {_lU H$m n¥WŠH$aU H¡$go H$a gH$Vo h¢Ÿ& H$moB© {dYmZ

·  H$Zm©Q>H$ _| Z_H$ V¡`ma H$aZo Ho$ ñWmZm| H$s OmZH$mar g§J«h H$s{OE&
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KQ>H$ 6

{dÚwÎmdmhH$ Am¡a amoYH$
(CONDUCTORS AND INSULATORS)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

·  {dÚwÎm Ho$ Cn`moJm| H$m ñ_aU H$a gH|$J|&

·  {dÚwÎm dmhH$ Am¡a amoYH$ Ho$ JwUm| H$mo {bI gH|$J|&

·  AmnHo$ n[aga Ho$ {dÚwÎm dmhH$ Am¡a amoYH$ H$mo nhMmZ gH|$J|&

·  {dÚwÎm dmhH$ Am¡a amoYH$m| Ho$ Cn`moJ {bI gH|$J|&

h‘mao n[aga Ho$ àmH¥${VH$ D$Om©Am| ‘| go {dÚwÎm D$Om© ^r h¡&  AmnZo ~mbm| H$mo H§$Kr H$aZo 

Ho$ ~mX H§$Kr go H$mJO Ho$ Qw>H$S>m| AmH${f©V H$aZo H$m Iob Iobm hmoJm&  H$^r H$^r {~Obr Am¡a 

JO©Z go S>a| hmoJ|&  ¶o g^r {dÚwÎm H$s CnpñW{V Ho$ CXmhaU h¡& 

{dÚwÎm e{º$ eãX H$mo àW‘ ~ma Cn¶moJ H$aZodmbo {dkmZr {d{b¶‘ {Jb~Q>© aho&  ̂ m¡V{dkmZr 

Oo‘g² {àgH$mëQ> Oyb Zo {dÚwÎm e{º$ H$mo EH$ àH$ma H$s D$Om© h¡, à{Vnm{XV {H$¶m& 

{dÚwV ~ë~ H$m Am{dîH$ma H$aZo H$m lo¶ Wm§åg Aëdm Eo{S>gZ H$mo OmVm h¡& 

{dÚwÎm ({dÚwÎm Am{dîQ>) H$U {d{^Þ à‘mU ‘| {dV[aV hmoZo na Y«wd CËnÞ hmoVo h¢&  A{YH$ 

F$U {dÚwÎm H$Um| Ho$ gmno{jV Y«wd H$mo F$UmJ« (Cathode) H$hVo h¢&  H$‘ F$U {dÚwÎm H$Um| Ho$ 

gmno{jV Y«wd H$mo YZmJ« (anode) H$hVo h¢&  F$UmJ« Am¡a YZmJ« H$s ì¶dñWm H$mo {dÚwÎm H$moe 

(electric cell) {dÚwÎm H$moe Ho$ F$UmJ« Am¡a YZmJ« H$mo Hw$N> àH$ma Ho$ dñVwAm| go g§nH©$ H$aZo 

na {dÚwÎm àdm{hV hmoVr h¡&  Bgo {dÚwÎme{º$ H$hVo h¢& 

{dÚwÎm Ymam (electric current)

h‘ go Cn¶wº$ â¶mZ, {dÚwÎm noQ>r Am¡a H§$ß¶yQ>a O¡go AZoH$ {dÚwÎm CnH$aUm| Ûmam {dÚwÎm 

àdm{hV hmoZo na ‘mÌ H$m¶© H$aVo h¢& 
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EH$ Vma Ûmam hmoZodmbo {dÚwÎm H$Um| H$s J{V H$mo {dÚwÎm Ymam H$hVo h¢&  Omo dñVwE| AnZo 

Ûmam {dÚwÎm H$Um| H$mo àdm{hV hmoZo XoVo h¡, Eogr dñVwAm| H$mo {dÚwÎm MmbH$ H$hVo h¢&  CXmhaU 

Vm§~m, bmohm VWm AÝ¶ YmVwE|& J«m’$mB©Q> P¡go AYmVw ^r {dÚwÎm MmbH$ h¡& 

{dÚwÎm òmoV (Source of electricity)

{dÚwÎme{º$ H$mo h‘ {d{^Þ ñÌmoVm| go àmá H$aVo h¢&  ewîH$ H$moe, ~¡Q>ar, OZaoQ>a, {dÚwÎme{º$ 

Ho$ Hw$N> òmoV h¢& 

H$m¶©H$bmn 6.1… h‘mao amÁ¶ Ho$ {dÚwÎm CËnmXZ Ho$ÝÐm| Ho$ Zm‘ {b{IE&  BZ Ho$ÝÐm| ‘| H$m¡Zgo
‘ybm| go {dÚwÎm CËnmXZ H$aVo h¢, CgH$s gyMr ~ZmB©E&

à`moJ :

ewîH$ H$moe na aIm ~ë~     Vm§~| Ho$ Vma go OwS>o ~ë~ Am¡a 
            ewîH$ H$moe AmH¥${V 6.1

ewîH$ H$moe (dry cell) 
AmnH$mo AË`§V n[a{MV Am¡a 

gwb^én go àmßV hmoZodmbm 

{dÚwÎme{º$ H$m ómoV h¡Ÿ& 

ewîH$H$moe _| ahZodmbr {dÚwÎm 

e{º$ H¡$go Cn`moJ H$a gH$Vo 

h¢ OmZZo {ZåZ à`moJ H$aHo$ 

Xo{IEŸ& EH$ Z`m ewîH$ H$moe 

Am¡a EH$ N>moQ>m {dÚwÎm ~ë~ 

br{OEŸ& AmH¥${V _| {XIm`o O¡go ~ë~ H$mo ewîH$ H$moe na a{IEŸŸ& Amn Š`m XoIVo h¢? ~ë~ ObVm 
Zht h¢Ÿ? Š`m| ?

EH$ Vm§~o Ho$ Vma H$m Qw>H$S>m br{OEŸ& CgHo$ XmoZm| N>moam| H$mo ~ë~ go Omo{S>EŸ& A~ Š`m hmoVm h¡ 

? ~ë~ ObZo bJVm h¡Ÿ& Š`m|{H$ ewîH$ H$moe H$s {dÚwÎm e{º$ Vma Ûmam ~ë~ VH$ nhþ§°MVr h¡ Am¡a 

~ë~ ObVm h¡Ÿ& Bg à`moJ go _mby_ hmoVm h¡ {H$ Ho$db {dÚwÎm H$m òmoV Am¡a Cgna H$m ©̀ H$aZodmbm 

gmYZ hmo Vmo {dÚwÎm e{º$ na H$m ©̀ Zht H$a gH$VoŸ& {dÚwÎm Ho$ ómoV H$mo Cg gmYZ go OmoS>Zm hmoJm 

Vmo _mÌ dh gmYZ H$m ©̀ H$aoJmŸ& Vma Ho$ {~Zm {dÚwÎm e{º$ ì`W© h¡Ÿ&
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{nN>bo à`moJ _| AmnZo XoIm h¡ {H$ {dÚwÎm ~ë~ 

H$mo Vm§~o Ho$ Vma go ewîH$ H$moe H$mo OmoS>Zo na _mÌ 

~ë~ ObVm h¡Ÿ& Vm§~o Ho$ Vma H$mo hQ>mB©EŸ& EH$ gyVr 

YmJo go ~ë~ Am¡a ewîH$ H$moe Omo{S>EŸ& Amn Š`m 

{ZarjU H$aVo h¢? Š`m ~ë~ ObVm h¡? 

{dÚwV e{º$ CËnmXZ Ho$ÝÐm| _| ~S>o à_mU 

H$s {dÚwÎm e{º$ CËnm{XV H$s OmVr h¡Ÿ& Vmo 

dh {dÚwÎm e{º$ AnZo Ka, ñHy$b, \¡$ŠQ>ar, 

Am{X ñWmZm| VH$ H¡$go nhþ§°MVr h¡Ÿ? EH$ ñWmZ 

go Xygao ñWmZ VH$ {dÚwÎm nhþ±MmZo Vmam| H$mo 

Cn`moJ H$aVo h¡Ÿ& dmhH$ Vma Ûmam àdm{hV 

{dÚwÎm H$mo {dÚwÎm Ymam H$hVo h¢& AmH¥${V 6.2 : {dÚwVdhZ H$aVo Vma

EH$ Vma H$m Qw>H$S>m br{OEŸ& Cgna Ho$ 

ßbmpñQ>H$ AmN>XH$ H$mo hQ>mB©EŸ& CgHo$ AÝXa 

Š`m h¡? EH$ YmpËdH$ Vma h¡. {dÚwÎm e{º$ 

dhZ H$aZo YmpËdH$ Vma Š`m| Cn`moJ H$aVo h¡?

AmH¥${V 6.3
AmN>mXH$ Ho$ AÝXa pñWV YmpËdH$ Vma

AmH¥${V 6.4
gyVr YmJo go OwS>o ewîH$ H$moe Am¡a ~ë~

Bgo OmZ br{OE

ewîH$ H$moe g§nyU©V… ewîH$ Zht hmoVm EH$ JmT>m, {MnH$sbm Ðd Cg_| àË`wº$ {H$`m OmVm 
h¡&  AV… dh ewîH$ H$moe H$hbmVm h¡&
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Hw$N> dñVwEo| AnZo Amn go {dÚwÎm Ymam H$mo àdm{hV 

hmoZo XoVo h¡Ÿ& CÝh| {dÚwÎm dmhH$ (conductors)

H$hVo h¡Ÿ&

CXmhaU : Vm§~m, Aë ỳ{_{Z`_, Mm§Xr, bmohm Am{X {dÚwÎm dmhH$ h¡Ÿ&

gm_mÝ` én go g^r YmVwEo| {dÚwÎmdmhH$ h¢Ÿ& BZ g^r _| Vm§~m AË §̀V A{YH$ Cn ẁº$ {dÚwÎmdmhH$ h¡Ÿ&

Hw$N> nXmW© AnZo _| go {dÚwÎm Ymam àdm{hV hmoZo Zhr§ XoVo & CÝh| amoYH$ (insulators) H$hVo h¡Ÿ&

CXmhaU : a~S>, H$nmg, H$m§M, H$mJO, ßëmpñQ>H$, gyIr bH$S>r, 

dm`w, {gam{_H$ Am{X amoYH$ h¡Ÿ&

{dÚwÎm H$moe… A{YH$ {dÚwV² Ymam àmá H$aZo nañna OwS>o Xmo _m 

A{YH$ H$moem| H$mo {dÚwÎm H$moe (Battery) H$hVo h¢&  Bgo g§Ho$V  

 go gy{MV H$aVo h¢&  `hm± b§~r aoIm YZ Ðþd Am¡a N>moQ>r aoIm F$U Ðþd gy{MV 

H$aVr h¢&

{dÚwÎmdmhH$ Am¡a amoYH$ Ho$ Cn`moJ (Uses of conductors and insulators) :

{dÚwÎmdmhH$m| H$m h_mao OrdZ ~hþV _hËdnyU© nmÌ ahm h¡Ÿ& {dÚwÎmdmhH$ Ho$ {~Zm H$moB© Cn`moJr 

H$m`© Zht H$a gH$VoŸ& CËnmXZ ñWmZ go Xygao ñWmZm| VH$ {dÚwÎm dhZ H$aZo {dÚwÎm dmhH$m| H$m 

Cn`moJ H$aVo h¢Ÿ& g^r B_maVm| _| (dmB[a¨J) H$aZo Am¡a g^r {dÚwÎm CnH$aUm| _| Cn`moJ H$aVo h¢Ÿ&

gmo{ME…

Vmå~m gm‘mÝ¶ én go Cn¶wº$ 
{dY²ÎmdmhH$ h¡& ³¶m|?

gmo{ME…

¶{X dm¶w ^r {dÚwÎmdmhH$ 

hmoVr Vmo ³¶m hmoVm ?

Bgr à`moJ H$mo Aë`w{_{Z`_ Vma Am¡a ßbmpñQ>H$ Vma boH$a XmohamB©EŸ& n[aUm_ na Ü`mZ Xr{OEŸ& 

`h ~mV ñnï> hmoVr h¡ {H$ YmpËdH$ Vma go ewîH$H$moe g§nH©$ OmoS>Zo na _mÌ ~ë~ ObZo bJVm h¡Ÿ& 

gyVr YmJo Am¡a ßbmpñQ>H$ Vma go OmoS>Zo ~ë~ ObVm Zht h¡Ÿ&
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AmH¥${V 6.5 _| {X`o JE {dÚwÎm CnH$aUm| H$mo Ü`mZ go Xo{IEŸ& g^r Ho$ gmW {dÚwÎm dmhH$ Vma 

bJo hþE h¢Ÿ& naÝVw YmpËdH$ Vma {XImB© Zht XoVo Ÿ& CZna a§JrZ a^S> AWdm ßbmpñQ>H$ H$m AmN>mXZ 

h¡Ÿ& Bg AmN>mXZ H$mo amoYrH$aU (insulation) H$hVo h¡& amoYrH$aU H$s Š`m Amdí`H$Vm h¡ ? 

`{X {dÚwÎm CnH$aUm| H$mo Cn`moJ H$aVo g_` AMmZH$ BZ CnH$aUm| Ho$ YmpËdH$ ^mJm| H$mo ñne© 

hmoVm h¡ Vmo h_| {dÚwÎmmKmV (electric shock) bJ gH$Vm h¡& `h AË`§V IVaZmH$ hmoVm 

h¡& Bg{bE Vmam| H$mo AmN>XZ H$aZo, ßbJ Ho$ Cnar ^mJ, pñdM gm°Ho$Q>, CnH$aUm| Ho$ hËWm Am{X 

na amoYH$ Ho$ AmN>mXZ {H$`o OmVo h¢Ÿ&

AY©MmbH$ (Semi conductors) :

  Ego Hw$N> nXmW© h¢ {OZH$s dmhH$Vm dmhH$ Am¡a amoYH$m| Ho$ ~rM H$s hmoVr h¡Ÿ& Ego dñVwAm| H$mo 

AY©MmbH$ H$hVo h¢Ÿ& Oa_o{Z`_ Am¡a {gëH$mZ gm_mÝ`én go Cn`wº$ AY©MmbH$ h¢Ÿ& AY©MmbH$m| 

H$mo h_ Q>obr{dOZ, ao{S>`mo Q>obr\$moZ, H$§ß`yQ>a, O¡go BboŠQ´>m°{ZH$ BboH«$Q´>mo{ZH$ CnH$aUm| _| Cn`moJ 

H$aVo h¡Ÿ&

AmH¥${V 6.5 : {dÚwÎm CnH$aU
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`mX a{IE

·   Vmamo§ Ûmam dhZodmbr {dÚwÎme{º$ H$mo àdmhr {dYwV H$hVo h¢&

·   {dÚwÎmdmhH$ AnZo _| go {dÚwÎm Ymam àdm{hV hmoZo XoVo h¡Ÿ&

·   g^r YmVwEo| {dÚwÎm dmhH$ h¡Ÿ&

·   Vm§~m, Aë`w{_{Z`_, bmohm, ñQ>rb {dÚwÎm dmhH$ Ho$ Hw$N> CXmhaU h¢Ÿ&

·   amoYH$ AnZo _| go {dÚwÎm àdm{hV hmoZo Zht XoVo Ÿ&

·   a~S>, ßbmpñQ>H$, H$m§M, gyIr bH$S>r, {gao{_H$ Hw$N> amoYH$ Ho$ CXmhaU h¡Ÿ&

·   g^r {dÚwÎm CnH$aUm| _| {dÚwÎm àdm{hV H$amZo Ho$ {bE {dÚwÎmdmhH$ Cn`moJ H$aVo h¢Ÿ&

·   {dÚwÎmdmhH$ Ho$ amo{YH$aU _| amoYH$m| H$m Cn`moJ H$aVo h¢Ÿ& 

gyMZmE±

·   {dÚwÎme{º$ ~hþV A_yë` h¡Ÿ& CnH$aUm| H$mo O~ Cn`moJ Zht H$aVo Vmo CÝh| pñdM Am°\$

   H$s{OEŸ&

·   {dÚwÎm CnH$aUm| H$mo Cn`moJ H$aVo g_` a~S> Ho$ Mßnb nhZ{ZE&

·   {dÚwÎm g§~§{YV à`moJm| H$mo H$aVo g_` ewîH$ H$moem| H$m Cn`moJ H$sOEŸ& Xrdma na bJo

    pídM gm°Ho$Q> H$m Cn`moJ _V H$s{OE&

·   {dÚwÎm Ho$ gmW _V Io{bE&

·   {dÚwÎm CnH$aUm| Ho$ YmpËdH$ ^mJ dmhH$ hmoVo h¢Ÿ& CÝh| hmW _V bJmB©EŸ&
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Aä`mg

I.  àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a CZHo$
 à{V EH$ {Q>H$ (3) g§Ho$V bJmB©E :

 1. {dÚwÎm dmhH$ dhZ H$aVo h¢

  A) nmZr  Am) {dÚwÎmYmam

  B) àH$me  B©) dm`w

 2. BZ _| `h EH$ dmhH$ h¡&

  A) H$m§M  Am) ßbmpñQ>H$

  B) a~S>  B©) Vm§~m 

3. BZ _| EH$ amoYH$ h¡&

  A) Aë`w{_{Z`_  Am) gm§~m

  B) bmohm  B©) gyIr bH$S>r

 4. AË`ÝV Cn`wº$ {dÚwÎm dmhH$ h¡&

  A) Mm§Xr  Am) Aë`y{_{Z`_

  B) Vm§~m  B©) bmohm

 5. `h AY©MmbH$ H$m CXmhaU h¡&

  A) Vm§~m  b) {g{bH$mZ

  B) Mm§Xr  B©) {gao{_H$

II. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1. {dÚwÎmdmhH$ na bJm`m ßbmpñQ>H$ AWdm a~S> Ho$ AmN>mXZ H$mo

   H$hVo h¢Ÿ&

 2. {Oao{Z`_  H$m EH$ CXmhaU h¡&

 3. dm`w `h EH$  h¡Ÿ&
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III. {ZåZm| Ho$ {bE H$maU Xr{OE :

 1. {dÚwÎm g§`moOZ Ho$ Vmam| na ßbmg{Q>H$ H$m AmN>XZ hmoVm h¡

 2. EH$ {dÚwÎm {_ñÌr H$m`© H$aVo g_` a~S> Ho$ Mßnb nhZVm h¡Ÿ&

 3. gm_mÝ`V… g^r {dÚwÎm CnH$aUm| na amoYrH$aU Amdí`H$ h¡

IV. {ZåZ àíZm| Ho$ CÎma {b{IE :

 1.  àdmhr {dÚwÎm e{º$ {H$go H$hVo h¡? {dÚwÎm Ho$ Hw$N> CXmhaU Xr{OEŸ&

 2.  {dÚwÎmdmhH$ Am¡a amoYH$ Ho$ ~rM H$m AÝVa {b{IE&

 3.  {dÚwÎmdmhH$ Ho$ Mma CXmhaU {b{IE&

 4.  {dÚwÎmamoYH$ Ho$ Mma CXmhaU {b{IE&

 5.  {dÚwÎmdmhH$m| Ho$ {~Zm {dÚwÎm ì`W© h¡Ÿ& Egm amOy H$m H$hZm h¡Ÿ& Š`m AmnH$m BgH$m

  g_W©Z H$a|JoŸ& AnZo CÎma H$mo Ý`m`g§JV {g{Õ H$s{OE&

 6.  gwf_m {dÚwÎmdmhH$ Am¡a amoYH$ na H$moB© ̀ moOZm nyU© H$a ahr h¡Ÿ& {ZåZm| H$mo {dÚwÎm MmbH$

  Am¡a amoYH$m| _| dJuH$aU H$aZo _| gh`moJ H$s{OE& nËWa, gmoZo H$s M¡Z, gmB{H$b H$s

  Mm~r, bmoho H$m n¡n, H$m§M H$m Qw>H$S>m, a~S> M¡Z, D$Z H$m YmJm, ßbmpñQ>H$, noZ H$m

  T>¸$Z, EH$ én` H$m {g¸$m, nopÝgb&

`moOZm H$m`©

· {dÚwÎm CnH$a§Um| Ho$ {MÌm| H$mo BŠQ>Q>m H$s{OEŸ& CZHo$ dhZ H$aZo Ho$ VWm amoYH$ ^Jm| H$mo 
nhMm{Z`o &
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KQ>H$ - 7
Ðì¶‘mZ Am¡a KZËd
(MASS AND DENSITY)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

·   Ðì`_mZ, KZËd, Am`VZ Am¡a CËßbmdH$Vm Ho$ AW© ñ_aU H$a nm`|JoŸ&

·   Ðì`_mZ Am¡a ^ma _| ^oX H$a nm`|J|Ÿ&

·   Ðì`_mZ, ^ma Am¡a KZËd _mnZ H$aZo Ho$ gmYZ OmZ gH|$JoŸ&

·   gm_mÝ` Vwbm, H$_mZrXma Vwbm Am¡a Ðd KZËd_mnr H$m H$m`© OmZ nm`|JoŸ&

·   ßbdZ H$aZodmbo Am¡a Sy>~Zodmbo dñVwAm| Ho$ CXmhaU Xo gH|$J|Ÿ&

·   ßbdZ H$aZodmbo Am¡a Sy>~Zodmbo dñVwAm| na hmoZodmbo n[aUm_ nhMmZ nm`|J|Ÿ&

·   Am{H©${_S>rg {gÕm§V {bI nm`|JoŸ&

·   g\$bVmnyd©H$ _mnZ gmYZm| H$mo OrdZ _| Cn`moJ H$a nm`|J|Ÿ&

Amn OmZVo h¢ {H$ h_mao Amg-nmg Ho$ Ðì` (matter) VrZ AdñWmAm| _| CnpñWV h¢Ÿ& 

Ðì` Ho$ BZ AdñWmAm| H$mo ñ_aU H$s{OEŸ& Ðì` H$m¡Zgo ̂ r AdñWm _| Š`m| Z hmo, CZ_| Ðì`_mZ, 

(mass) Am`VZ (volume) Am¡a KZËd (density), O¡go JwUY_© Amdí` hmoVo h¢Ÿ& Bg 

KQ>H$ _| Amn Ðì` H$m _mnZ H$aZo Cn`moJr gmYZm| Ho$ ~mao _| AÜ``Z H$a|J|Ÿ&

Š`m Amn H$^r AnZr _m± Ho$ gmW VaH$mar bmZo J`o Wo ? Š`m AmnZo Ü`mZ {X`m h¡ {H$ 

VaH$mar ~oMZodmbm AmnH$mo Amdí`H$ ~rZg², JmOa Am{X H¡$go VmobVm h¡ ? `{X Amn {H$gr 

~{Z`m Ho$ nmg OmAmoJo Vmo Amn Cgo Mmdb, eŠH$a, AmQ>m {H$bmoJ«m_ _| VmobVo XoIm hmoJmŸ& Ðì` 

H$m H$m¡Zgm JwUY_© `hm± _mnZ {H$`m Om ahm h¡ ? VaH$mar ~oMZodmbm Am¡a ~{Z`m, Ðì`_mZ 

H$m _mnZ H$a ahm h¢Ÿ& Ðì`_mZ H$m AW© ñ_aU H$s{OEŸ& Ðì`_mZ EH$ dñVw _| CnpñWV Ðì` 

H$s _mÌm h¡Ÿ& {doíd _| àË`oH$ dñVw H$m Ðì`_mZ hmoVm h¡Ÿ& `h Ðì` H$m _yb bjU h¡Ÿ& {H$gr 

^r dñVw _| go Ðì` {ZH$mbo {~Zm AWdm OmoS>o {~Zm CgH$m Ðì`_mZ ~XbVm Zht h¡Ÿ&
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`{X 1 kg. Mmdb boH$a Xw{Z`m Ho$ {H$gr H$moZo _| J`o Vmo ^r Mmdb H$m Ðì`_mZ dhr 

ahVm h¡Ÿ& Cg 1 kg. Mmdb _o| H$wN> Mmdb OmoS>Zo na AWdm Cg_| Hw$N> {ZH$mbZo na _mÌ 

Ðì`_mZ ~XbVm h¡Ÿ& H$B© ~ma h_ Ðì`_mZ Ho$ ~Xbo ^ma eãX Cn`moJ H$aVo h¡Ÿ& naÝVw Ðì`_mZ 

Am¡a ̂ ma (weight) XmoZm| AbJ AbJ h¡Ÿ& ̀ {X Amn 1 kg. Mmdb boH$a ̂ y{_ Ho$ AbJ-AbJ 

ñWmZm| na dOZ H$aVo hmo Vmo dh ha ñWmZ na 1 kg. Zht hmoVm, ^bo Mmdb H$m Ðì`_mZ 

g_mZ hmoVm h¡Ÿ& Eogm Š`m| ? 

dñVw Ho$ Ðì`_mZ na H$m`© H$aZodmbo JwéËdmH$f©U ~b H$mo ^ma H$hVo h¢Ÿ& {^Þ ñWmZm| na 

JwéËdmH$f©U ~b {^Þ hmoVm h¡Ÿ& Bg{bE EH$ dñVw H$m ^ma ^r ~XbVm h¡Ÿ&

Bgo OmZ br{OEŸ:

^y{_ na JwéËdmH$f©U ~b 9.8 m/s2 h¡Ÿ& MÝÐ_m 

na JwéËdmH$f©U ~b, ^y{_ Ho$ JwéËdmH$f©U ~b H$m 1/6 

^mJ h¡Ÿ& ^y{_ na `{X {H$gr H$m ^ma 60 kg. h¡ Vmo 

MÝÐ_m na  CgH$m ^ma 10 kg. hmoJmŸ& Cg ì`{ŠV H$m 

Ðì`_mZ ̂ y{_ Am¡a MÝÐ_m na g_mZ ahVm h¡Ÿ& JwéËdmH$f©U 

~b H$_ hþAm Vmo ^ma ^r H$_ hmoVm h¡Ÿ&

AmH$¥ {V 7.1

Ðì`_mZ H$m _mnZ (Measurement of mass) :

ì`mnmar bmoJ VaH$mar, \$b, YmÝ` Am{X H$m Ðì`_mZ _mby H$aZo EH$ gmYZ Cn`moJ H$aVo 

h¡¢Ÿ& Bg gmYZ H$mo gab Vwbm `§Ì (common balance)& EH$ gm_mÝ` Vwbm `§Ì EH$ dñVw 

H$m Ðì`_mZ, Xygao kmV dñVw Ho$ Ðì`_mZ Ho$ gmW VwbZm H$a _mnZ H$aVm h¡Ÿ&

nX ghm` :

Vwbm`§Ì - VamOy
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H«$. ny. 2400 - 1800 Ho$ nyd© bmoJ gm_mÝ` 

Vwbm ̀ §Ì Cn`moJ H$aVo Wo Eogm à_mU B§S>g ì`mbr 

(AmO Ho$ nm{H$ñVmZ) _| {_bo h¢Ÿ&

{H«$.ny. 1878 _| ^r B{Oá Ho$ bmoJ ^r 

Ðì`_mZ _mnZ H$aZo gm_mÝ` Vwbm `§Ì Cn`moJ 

H$aVo h¡Ÿ&AmH¥${V 7.2
àmMrZ B{Oá _| Cn`wŠV gm_mÝ` Vwb `§Ì

Ðì`_mZ H$s A§Vamï´>r` BH$mB©, (System International-SI) kg. h¡Ÿ& {dkmZ 

à`moJembm _| amgm`{ZH$ Am¡a N>moQ>o dñVwAm| H$m Ðì`_mZ _mnZ H$aZo ^m¡{VH$ Vwbm `§Ì 

(physical balance) Cn`moJ H$aVo h¢Ÿ&

Yyar XÊS>

AmYma 

ñVå^

nbSm

gyMH$

Am§{H$V nQ²>Q>r

AmH$¥ {V 7.3 : ^m¡{VH$ Vbwm `Ì§ Am¡a ~mQ

^m¡{VH$ Vwbm`§Ì _| EH$ b§~m ñVå^> (beam) Am¡a 

Xmo _mnZ nbS>o hmoVo h¡Ÿ& XÊS> H$s _Ü`{~ÝXw Xygao ZyH$sbo 

N>moa dmbo XÊS> Ho$ _Ü`{~ÝXw na g§Vw{bV H$aVo h¢Ÿ& XÊS> 

H$mo Yyar na aIm OmVm h¡Ÿ& _mnZ nbS>o ZwH$sbo XÊS> Ho$ 

XmoZm| Am¡a g_mZ Xyar na bQ>H$Vo h¡Ÿ& ñVå^> Ho$ _Ü` _| 

EH$ hëH$m gyMH$ OmoS>m hmoVm h¡Ÿ&

nX ghm` :

Yyar - EH$ ÑT>> {nZ AWdm 

ZwH$sbm {H$Zmam {Og na EH$ 

n{h`m AWdm Xygar dñVw gaH$Vr 

h¡Ÿ&

`h gyMH$ ̂ m¡{VH$ Vwbm §̀Ì Ho$ AmYma XÊS> na ì`dpñWV _mnZ n{Å> na gaH$Vm h¡Ÿ&
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H$m`© {dYmZ :

{Og dñVw H$m Ðì`_mZ OmZZm h¢ Cgo ~m`| nbS>o _| aIVo h¢Ÿ& ~mQ>m| (weights) H$mo 
Xm{hZo nbS>o _| aIo AWdm Cg_| hQ>m`o OmVo h¢Ÿ& O~ XmoZm| nbS>m| H$m Ðì`_mZ g_mZ hmoVm h¡ Vmo 

gyMH$ _mnZ n[Q²>Q²> Ho$ eyÝ` na éIVm h¡Ÿ& Bg ñWmZ H$mo ^m¡{VH$ Vwbm `§Ì H$s g§VwbZ pñWVr 

H$hVo h¡Ÿ& Bg pñWVr _| Xm{hZo nbS>o H$m Ðì`_mZ ~m`| nbS>o Ho$ Ðì`_mZ go g_mZ hmoVm h¡Ÿ& 

BgVah EH$ gm_mÝ` Vwbm `§Ì ^r H$m`© H$aVm h¡Ÿ&

_mH}$Q> AWdm {H$gr XyH$mZ _| gm_mÝ` Vwbm 

`§Ì Cn`moJ H$aZo Ho$ {dYmZ na Ü`mZ Xr{OEŸ& 

Cnamoº$ ~Vm`o {dYmZ _| Am¡a AmnZo Omo Ü`mZ 

{X`m Bg_| H$moB© A§Va h¡? à`moJembm _| ^m¡{VH$ 

Vwbm `§Ì g§VwbZ pñW{V AmZo VH$ CgHo$ Xm{hZo 

nbS>o _| ~mQ> aIH$a AWdm {ZH$mbVo h¢Ÿ& ~m`| 

nbS>o Ho$ dñVw H$m Ðì`_mZ kmV H$aVo h¢Ÿ& naÝVw 

gm_mÝ` Vwbm`§Ì _| ì`mnmar ~m`| nbS>o _| kmV 

^ma Ho$ ~mQ> H$mo nhbo aIH$a, Xm{hZo nbS>o _| ÜmmÝ` AWdm VaH$mar aIH$a AW~m {ZH$mbH$a 

g§VwbZ pñW{V na AmVo h¢Ÿ& 

`Y{n AZoH$ AmYw{ZH$ Vwbm `§Ì AmOH$b CnbãY h¡, {\$a ^r gm_mÝ` Vwbm`§Ì A{YH$ 

àM{bV h¡Ÿ&

^ma H$m _mnZ (Measurement of weight) :

dñVwAm| H$m ^ma pñà¨J Vwbm `§Ì (spring balance) Zm_H$ gmYZ go _mnVo h¡Ÿ&

pñn«¨J Vwbm `§Ì H$m A{dî`H$ma am~Q>© hþH$ Zo 1678 _| {H$`m h¡&

AmH¥${V 7.4 : gm_mÝ` Vwbm `§Ì
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H$m`© {dYmZ :

{Og dñVw H$m ^ma Mm{hE Cgo Vwbm `§Ì Ho$ hþH$ go {Zb§{~V H$aVo h¡Ÿ& O¡go O¡go ^y{_ H$m 

JwéËd dñVw H$mo ZrMo H$s Amoa ItMVm pñà¨J VmZm OmVm h¡Ÿ& _mnZ n{Q²>Q> na gyMH$ Ho$ ñWmZ 

dñVw H$m ^ma gy{MV H$aVm h¡Ÿ&

^ma (dOZ) H$s A§Vamï´>r` BH$mB© Ý`yQ>Z (N) h¡&>

H$m`©H$bmn 7.1 : ^ma _mnZo H$hm§°-H$hm§° pñà¨J Vwbm`§Ì Cn`moJ H$aVo h¡ gyMr ~ZmB©E&

    pñà¨J Vwbm `§Ì _| EH$ YmVw H$m ~Šgm hmoVm h¡Ÿ& 

Bg ~H$go Ho$ g_mZ Cg_| EH$ gaH$Zodmbm pñà¨J hmoVm 

h¡Ÿ& ~Šgo Ho$ D$na EH$ Mra hmoVr h¡Ÿ& Bg Mra Ho$ EH$ 

nj _| _mn A§{º$ {H$`o OmVo h¡Ÿ& EH$ gyMH$ Bg _mn na 

gaH$Vm h¡Ÿ& pñà¨J H$m Cnar ^mJ ~Šgo go OwS>m hmoVm h¡Ÿ& 

pñà¨J Ho$ ZrMbo ^mJ _| EH$ hþH$ hmoVm h¡Ÿ&

hþH$

_mnZr

[a¨J

gyMH$

AmH¥${V 7.5 :  pñà¨J Vwbm `§Ì

Bgo OmZ br{OE :

am°~Q>© hþH$ ({H«$.gm. 1635 - 1703) ~hþV ~w{Õ_mZ A§J«oO 

d¡km{ZH$ WoŸ& hÿH$ IJmob emñÌ, OrdemñÌ, ^m¡{VH$ emñÌ, 

dmñVwH$bm Am¡a CnH$aU aMZm go OwS>o Wo& b§S>Z eha Ho$ gd}

jH$ Ho$ én _| CÝhm|Zo AZoH$ B_maV|, Zha Am¡a nwbm| H$s `moOZm 

~ZmB©& CÝhm|Zo dm ẁXm~_mnr (barometer), namdV©H$ gyú_Xeu 

(refl ecting microscope) Mmjwf gmYZ (optical 
devices) Am¡a {d{^Þ àH$ma H$s K{S>`m| H$m Am{dîH$ma {H$`m& 

hÿH$ Zo nhbr ~ma à{Vnm{XV {H$`m {H$ nm¡Ym| _| H$mo{eH$m g§aMZm hmoVr h¡Ÿ& gñ`H$mo{eH$m 

`h Zm_ ^r am~©Q> hÿH$ Zo {X`mŸ&

AmH¥${V 7.6 : am°~Q>© hþH$
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AmH¥${V 7.7

1 kg bmohm Am¡a 1 kg H$nmg H$m

Am`VZ

1kg 1kg

BgrVah, g_mZ Am`VZ Ho$ {^Þ dñVwAm| H$m Ðì`_mZ  {^Þ hmoVm h¡Ÿ& CXmhaU ; Xmo, EH$ 

O¡go ½bmg br{OE, EH$ _| aoV br{OE Am¡a Xygao nmZrŸ& {H$gH$m ^ma A{YH$ h¡ ? 

g_mZ Am`VZ Ho$ {d{^Þ dñVwAm| H$mo Ðì`_mZ H$s VwbZm H$aVo g_` CZHo$ KZËd, 

(density) nÎmm bJmZm Mm{hEŸ& EH$ dñVw H$m KZËd OmZZo na Cg dñVw Ho$ AUw H¡$go OwS>o 

h¡ _mby H$a gH$Vo h¡Ÿ& `{X dñVw Ho$ AUw ~hþV {ZH$Q> hmo Vmo CZH$m KZËd ^r A{YH$ hmoVm h¡& 

`{X dñVw Ho$ AUw ~hþV Xya Xya hmo Vmo KZËd ^r H$_ hmoVm h¡ Am¡a ^ma ^r H$_ hmoVm h¡Ÿ& dñVw 

hëH$s hmoVr h¡Ÿ&

KZËd = Ðì`_mZ

        Am`VZ

KZËd ì`º$ H$aZo H$s AÝVam©ï>r` (SI) BH$mB© Kgm-3

Ðì`_mZ, Am`VZ Am¡a KZËd (Mass, Volume, 
Density) :

Amn OmZVo h¡ {H$ Ðì` AdH$me Koa boVm h¡Ÿ& EH$ dñVw 

go Koam hþAm AdH$me CgH$m Am`VZ H$hbmVm h¡Ÿ& Ðì` 

H$mo CgHo$ Am`VZ go ^r _mnVo h¢Ÿ& Ðì`_mZ Am¡a Am`VZ 

nañna A§V… g§~§{YV h¡Ÿ&

g_mZ Ðì`_mZ Ho$ {^Þ dñVwAm| H$m Am`VZ {^Þ hmo 

gH$Vo h¡¢& 1 kg. bmohm Am¡a 1 kg. H$nmg boZo na nÎmm 

MbVm h¡ {H$ bmoho H$s Anojm H$nmg H$m Am`VZ A{YH$ 

hmoVm h¡Ÿ&

H$nmg
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BZ H$m`©H$bmnm| go ñnï> hmoVm h¡ {H$ :

A) `{X dñVw H$m KZËd, nmZr H$o KZËd H$s Anojm A{YH$ hmo Vmo dh dñVw S>y~Vr hŸ¡&

Am) `{X dñVw H$m KZËd, nmZr Ho$ KZËd H$s Anojm H$_ hmo Vmo dh dñVw ßbdZ H$aVr h¡Ÿ&

ßbdZ H$aZodmbr dñVwEoŸ§ (Floating bodies) :

H$m`©H$bmn 7.2 : EH$ ~mëQ>r ^a nmZr br{OEŸ& EH$ {g¸$m 

Ama¡ EH$ bH$S>r H$m Q>wH$S>m bHo $a nmZr H$o gVh na a{IEŸ& AmnH$mo 

Ü`mZ _| AmVm h¡Ÿ& {g¸$m nmZr _| Sy>~Vm h¡ Am¡a bH$S>r H$m Q>wH$S>m 

ßbdZ H$aVm hŸ¡& Bgr à`mJo H$mo bmoho H$s H$sb, a~S> H$m Q>wH$S>m 

Am{X boH$a XmohamB`o Ÿ& H$wN> dñVwE± S>y~Vr hŸ¡& Ama¡ H$wN> ßbdZ 

H$aVr hŸ¡& Egm Š`m| ? EH$ dñVw H$m S>y~Zm AWdm ßbdZ H$aZm 

dñVw VWm nmZr H$o KZËd na {Z^©a H$aVm hŸ¡& ßbdZ H$aZodmbr 

Ed§ Sy>~Zodmbr dñVwAm| H$sgyMr V¡¶ma H$a|&
AmH¥${V 7.8

CËßbmdH$Vm (Buoyancy) :

H$m`©H$bmn 7.3: EH$ Imbr ßbmpñQ>H$ ~moVb boH$a CgHo$ _yh§° H$mo T>¸$Z bJmB©EŸ& A~ 

Bg ~moVb H$mo nmZr Ho$ ~mëQ>r _| a{IEŸ& AmnH$mo 

Š`m {XImB© XoVm h¡? ~moVb Ho$db CN>bVm h¡Ÿ& 

~moVb H$mo nH$S>H$a ~mëQ>r Ho$ Vb _| a{IEŸ& Cgo 

dht na N>moS> Xr{OE Ÿ& dh nwZ… D$na AmH$a 

gVh na ßbdZ H$aZo bJVm A^r ~moVb _| H§$H$a 

^a H$a nwZ… nmZr _| a{IE& CgHo$ ~mX nhbo go 

A{YH$ H§$H$a ~moVb _| ^aH$a nmZr _| a{IE& 

XmoZm| à`moJm| _| AÝVa Š`m h¢ ? Ü`mZ Xr{OEŸ& AmH¥${V 7.9

^ma Am¡a CËßbmdH$Vm _| g§~§Y
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H$moB© ^r dñVw O~ nmZr _| ^mJe… AWdm nyU©én go Sy>~Vr h¡ Vmo, nmZr Cgna D$Üd©_wIr ~b 

à`moJ H$aVm h¡Ÿ& nmZr Ho$ Cg JwUY_© H$mo CËßbmdH$Vm H$hVo h¢Ÿ& nmZr Ûmam dñVw na bJm`o JE 

~b H$mo CËnbmdH$ ~b (buoyant force) H$hVo h¢ŸŸ&

* ̀ {X D$Üd©_wIr ~b dñVw Ho$ ̂ ma go A{YH$ hmo Vmo, dñVw ßbdZ H$aVr h¡Ÿ&

* `{X D$Üd©_wIr ~b dñVw Ho$ ^ma go H$_ hmo Vmo, dñVw Sy>~Vr h¡Ÿ&

AmnH$mo nmZr _| IobZm AÀN>m bJVm h¡Ÿ& Bg AmH¥${V _| Xo{IEŸ& AmnH$mo 

Š`m Ü`mZ _| AmVm h¡? O~ pñ_Vm AnZo hmW nmZr go ^ao ~mëQ>r _| Sy>~mVr 

h¡ Vmo WmoS>m nmZr ~mëQ>r go N>bH$ OmVm h¡Ÿ& AmH¥${V 7.10

Š`m Amn AZw_mZ bJm gH$Vo hmo {H$VZm nmZr ~mëQ>r go N>bH$Vm h¡ ?

H$m`©H$bmn 7.4 : nmZr go ^am EH$ ~S>m bmoQ>m br{OEŸ & Cg_| EH$ nËWa Sy>~mB©EŸ& 

Ü`mZ Xr{OE `hm± Š`m hmoVm h¡ ? nwZ… Cg_| nmZr ^[a`oŸ& A~ nhbo go ~S>m nËWa nmZr _| 

Sy>~mB©E Am¡a {ZarjU H$s{OEŸ&

EH$ pñà¨J Vwbm`§Ì br{OEŸ& EH$ N>moQ>o nËWa H$mo 

YmJo H$s ghm`Vm go pñà¨J Ho$ hÿH$ H$mo {Zb§{~V H$s{OE& 

pñn¨J ItMm OmVm h¡Ÿ& _mnZ n{Q²>Q> na gyMH$ H$m ñWmZ 

n{T>EŸ& `h dm`w _| nËWa H$m ^ma h¡Ÿ&

AmH¥${V _| {XIm ò O¡go nmíd© Z{bH$mdmbo EH$ H$m§M 

H$m nmÌ br{OEŸ& nmZr _| nËWa Sy>~mB©E& gyMH$ H$m 

ñWmZ n{T>EŸ& `h nmZr _| nËWa H$m ^ma gy{MV H$aVm 

h¡Ÿ& Š`m ^ma _| H$moB© AÝVa h¡ ? Bgo {bI br{OEŸ&

AmH¥${V 7.11 : CN>mbm hþAm nmZr, 

H$m ^ma nmZr _| nËWa Ho$ ^ma Ho$ Zï> Ho$ 

~am~a hmoVm h¡Ÿ&
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 nËWa H$m ^ma H$_ hþAm bJVm h¡Ÿ& EH$ dñVw H$mo nmZr _| Sy>~mZo na, dñVw go Imo`m hþAm ^ma 

H$mo AàË`mgr ^ma Zï> H$hVo h¡Ÿ& BgH$m H$maU, nmZr go à`wŠV D$Üd©_wIr ~b h¡Ÿ&

 Bg à`moJ H$mo XmohamBEŸ& H$m§M Ho$ nmÌ Ho$ nmZr H$m ñVa Xo{IEŸ& O~ Amn nËWa nmZr _| 

S>y~mVo h¡, H$m§M Ho$ nmZr H$m ñVa Cna ~T>Vm h¡ Am¡a WmoS>m nmZr N>bH$Vm OmVm h¡Ÿ& Bgo M§MwnmÌ> 

_| g§J«{hV H$s{OEŸ& Am¡a Cgo _m{n`oŸ& nËWa go Imo`m hþAm ^ma Am¡a N>bHo$ nmZr H$m ^ma H$s 

VwbZm H$s{OEŸ&

 EH$ dñVw H$mo ^mJe… AWdm nyU©V… nmZr _| Sy>~mZo na dh AnZo H$mo AdH$me ~ZmZo Ho$ {bE 

WmoS>m nmZr ~mha CN>mbVm h¡Ÿ& Sy>~o hþE dñVw go Imo`m hþAm ^ma Cg go CN>mbo nmZr Ho$ ^ma go 

g_mZ h¡Ÿ&

AH$s©{_{S>g {gÕm§V :

nmZr _| ^mJe… AWdm nyU©én go S>y~o dñVw _| hmoZodmbo AàË`mgr ^ma Zï> Cg dñVw go 
CN>mbo nmZr Ho$ ^ma Ho$ ~am~a hmoVm h¡Ÿ& Bgo BgàH$ma ì`º$ H$a gH$Vo h¡‹&

D$Üd©_wIr ~b = AàË`mgr ^ma Zï> = CN>mbo nmZr H$m ^ma

Bgo OmZ br{OE :

AH$s©{_{S>g ({H«$.ny. 287- {H«$.ny. 212) J«rH$ Xoe Ho$ J{UVk, 

^m¡{VH$emók, B§O{Z`a, Am{dî`H$maH$ Am¡a EH$ IJmob emók WoŸ& do 

{gamŠ`yg _| ahVo Wo Ÿ& CZHo$ `yaoH$m Zm_H$ nwH$ma go g§~§{YV H$hmZr 

n«{gÕ h¡Ÿ&

AmH¥${V 7.12

AH$s©{_{S>g Zo Sy>~o dñVw H$m ̂ ma, nmZr H$s CËßbmdH$Vm, Am¡a CN>mbo hþE nmZr Ho$ ~rM H$m g§~§Y 

AÜ``Z {H$`mŸ& CÝhm|Zo {ZU©` {b`m {H$ nmZr _| EH$ dñVw Sy>~mZo na, Cg§ go CMmbo hþE nmZr Ho$ 

{bE, nmZr H$m à`wŠV D$Üd©_wIr ~b hr H$maU h¡Ÿ& Bgo AH$s©{_{S>g {gÜXm§V (Archimedes 
principle) H$hVo h¡Ÿ&

Bg {gÕm§V Ho$ AmYma na bmoho go ~Zm OhmO nmZr na Š`m| V¡aVm Bg àíZ H$m {ddaU Xo 

gH$Vo h¢Ÿ& {ZåZ H$m`©H$bmn nyU© H$aZo na Bg àíZ H$m CÎma g_P gH|$J|Ÿ&
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H$m`©H$bmn 7.5: EH$ nVbm Abw{_{Z`_ nÌH$ 

br{OEŸ& Cgo AÀN>r Vah _amoS> H$a JmobmH$ma én _| 

bmB©EŸ& EH$ Am¡a Aë`y{_{Z`_ nÌH$ boH$a {H$Zmam| na 

_moS>H$a EH$ Q´>o Ho$ AmH$ma _| ~ZmB©EŸ& BZ XmoZm| dñVwAm| 

H$mo nmZr na a{IEŸ& Š`m hmoVm h¡? Ü`mZ Xr{OEŸ& _amoS>m 

hþAm nÌH$ Sy>~Vm h¡ ~pëH$ Q´>o AmH$ma H$m nÌH$ ßbdZ 

H$aVm h¡Ÿ& Š`m|?

O~ Amn nÌH$ H$mo _amoS>Vo hmo CgH$m JmÌ H$_ hmo OmVm h¡Ÿ& N>moQ>o joÌ na CËßbmdH$ ~b 

H$m n[aUm_ H$_ hmoVm h¡Ÿ& Bg{bE nÌH$ Sy>~Vm h¡Ÿ& naÝVw Q´>o AmH$ma Ho$ YmVw H$m nÌH$ Mm¡S>m 

hmoZo go CgH$m JmÌ A{YH$ hmoVm h¡Ÿ& CgHo$ joÌ na H$m`© H$aZodmbo CËßbmdH$ ~b H$m n[aUm_ 

A{YH$ hmoVm h¡Ÿ& Bg{bE dh ßbdZ H$aVm h¡Ÿ& 

AmH¥${V 7.13

BgrVah, bmoho go ~Zm OhmO, ßbdZ H$aVm h¡, naÝVw EH$ bmoho H$s H$sb nmZr _| Sy>~Vr h¡&

h¡S´>mo_rQ>a (KZËd_mnr) (Hydrometer) :

AmH¥${V 7.14 : h¡S´>mo‘rQ>a 

Z{bH$m

^ma

A§{H$V ‘mnZr 

nmZr H$m KZËd _mnZo Cn`moJr gmYZ H$mo h¡S´>mo_rQ>a H$hVo h¢Ÿ& 

`h AH$s©{_{S>g {gÕm§V na H$m`© H$aVm h¡Ÿ& h¡S´>mo_rQ>a AnZo JmÌ 

Ho$ g_mZ nmZr CN>mbZo Ho$ H$maU nmZr _| ^mJe… Sy>~H$a ^mJe… 

ßbdZ H$aVm h¡Ÿ&

h¡S´>mo_rQ>a EH$ b§~o ~§X H$m§M Ho$ Z{bH$m go ~Zm hmoVm h¡Ÿ& nmZr 

_| pñWa én go Sy>~o ahZo AZwHy$b Ho$ {bE CgHo$ Vb _| ^ma aIm 

OmVm h¡Ÿ& 

CgHo$ D$nar ^mJ _| Am§{H$V _mnZ nÅ>r hmoVr h¡Ÿ& h¡S´>mo_rQ>a 

gm_mZË`V… EH$ noZ Ho$ JmÌ H$m hmoVm h¡Ÿ&
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H$m`© {dYmZ :

h¡S´>mo _rQ>a nmZr _| Sy>~mZo na bS>IS>Vm hþAm pñWa hmoVm h¡Ÿ& _mnZ nQ²>Q>r na Xem©`o nmZr H$m 

ñVa, nmZr H$m KZËd h¡Ÿ&

nmZr KZËd 1000 Kgm-3 (gm_mÝ` pñW{V`m| na)

h¡S´>mo_rQ>a nmZr H$m {d{eï> JwéËd ^r kmV H$aVo h¡Ÿ& EH$ Ðd H$m {d{eï> JwéËd Ðd Ho$ KZËd 

Am¡a nmZr Ho$ KZËd H$m AZwnmV h¡Ÿ&

{d{eï> JwéËd = Ðd H$m KZËd

     nmZr H$m KZËd

h¡S´>mo_rQ>a go Ðd H$m KZËd nhbo OmZ boVo h¡ ~mX _| nmZr Ho$ KZËd Ho$ gmW AZwnmV boVo h¢Ÿ& 

Am¡a Ðd H$m {d{eï> JwéËd kmV H$aVo h¢Ÿ&

Bgo OmZ br{OE :

h¡S´>mo_rQ>a Ho$ B{Vhmg AZwgma {H«$.ny.400 Ho$ Ad{Y _| h¡S´>mo _rQ>a H$m àñVmd h¡Ÿ& AmOH$b 

{^Þ-{^Þ Ðdm| H$m {d{eï> JwVwËd kmV H$aZo Ho$ {d{^Þ h¡S´>mo _rQ>a CnbãY h¡ CZ_| Hw$N> BgàH$ma h¢Ÿ&

    boŠQ>mo_rQ>a  -  XyY

    `y[aZmo_rQ>a  - _yÌ

    Eo{gS>mo_rQ>a  - Amåb

H$m`©H$bmn 7.7 : {ZH$Q> Ho$ {H$gr ~¡Q>ar XwH$mZ OmB©EŸ& ~¡Q>ar Ho$ Amåb H$s à~bVm H¡$go 

_mnVo h¢ Ü`mZ Xr{OE&

dñVwAm| Ho$ Ðd_mZ, Am`VZ, ^ma, KZËd Am¡a {d{eï> JwéËd Ho$ _mnZ X¡{ZH$ OrdZ _| ~hþV 

Cn`moJr h¡Ÿ& AH$s©{_{S>g {gÕm§V H$s ghm`Vm go Ðdmo _| {_{lV Aew{Õ`m§°, dñVw H$m dmñV{dH$ 

Ðd_mZ Am¡a _mnZ {H$`m Ðd_mZ _| A§Va, dñV{dH$ ^ma Am¡a _mnZ {H$`o ^ma H$m A§Va AmgmZr 

go _mby H$a gH$Vo h¡Ÿ& {S>OmBZa Am¡a B§{O{Z`a CËßbmdH$Vm H$s n[aH$ënZm na hr Zmd, OhmO, 

Obm§VJm©r (submarines) Ho$ {dÝ`mg V¡`ma H$aVo h¢Ÿ& ObH«$sS>mAm| _| ^r CËâbmdH$Vm H$m 

Cn`moJ H$aVo h¢Ÿ&
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`mX a{IE 

·  dñVw _| CnpñWV Ðì` H$s _mÌm hr Ðì`_mZ h¡Ÿ& dh ñWmZ ñWmZ na ~XbVm Zht h¡&

·  dñVw H$m Ðì`_mZ gm_mÝ` Vwbm`§Ì Zm_H$ gmYZ go kmV H$aVo h¡Ÿ&

·  Ðì`_mZ H$s S.I. BH$mB© kg h¡&

·  dñVw Ho$ Ðd`_mZ na à`moJ hmoZodmbo JwéËdmH$f©U ~b H$mo ^ma H$hVo h¢&

·  dñVw H$m ^ma ñWmZ-ñWmZ na ~XbVm h¡&

·  dñVw H$m ^ma pñà¨J Vwbm `§Ì Zm_H$ gmYZ go _mnVo h¡&

·  ^ma H$s S.I. BH$mB© Ý`yQ>Z (N) h¡&

·  KZËd = Ðì`_mZ

            Am`VZ

·  EH$ dñVw H$m ßbdZ H$aZm AWdm By~Zm dñVw Ho$ KZËd VWm nmZr Ho$ KZËd na

  {Z^©a H$aVm h¡Ÿ&

·  nmZr H$m KZËd 1000 Kgm-3

·  EH$ dñVw na à`wŠV D$Üd©_wIr ~b H$mo CËnbmdH$Vm H$hVo h¢Ÿ&

·  EH$ dñVw H$mo nmZr _| Sy>~mZo na dh AàË`mer ^ma _| Zï> AZw^d H$aVm h¡Ÿ&

·  EH$ dñVw H$mo nmZr _| Sy>~mZo na Hw$N> nmZr AnZo {bE AdH$me H$a boZo Hw$N> nmZr

  ~mha CN>mbVm h¡Ÿ&

·  nmZr _| ^mJe… AWdm nyU©én go Sy>~r dñVw _| hmoZodmbo AàË`mer ^ma H$m Zð> dñVw go

  CN>mbo JE nmZr Ho$ ^ma Ho$ Zï> Ho$ ~am~a hmoVm h¡Ÿ& - AH$s©{_{S>g {gÕm§V H$hVo h¡Ÿ&

·   nmZr H$m KZËd Am¡a Ðdm| H$m {d{eï> JwéËd kmV H$aZo h¡S´>mo_rQ>a Zm_H$ gmYZ Cn`moJ

  H$aVo h¢Ÿ&

·   EH$ Ðd KZËd Am¡a nmZr Ho$ KZËd H$m AZwnmV Cg dñVw H$s {d{eï> JwéËd H$hVo h¢Ÿ&

·   h¡S´>mo_rQ>a AH$s©{_{S>g {gÕm§V na H$m`©H$aVm h¡Ÿ&

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



105

 

gyMZmE±

· O~ Amn gãOr Am¡a AÝ` MrOoŸ§ IarXVo h¢Ÿ& `{X {dH«o$Vm _mnZ H$aZo gab Vwbm `§Ì

Cn`moJ H$a ahm h¡ Ü`mZ Xr{OE g§VwbZ {~ÝXw EH$ hr ñVa na h¡ `m Zht&

Aä`mg

I.  àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a

 CZHo$ à{V EH$ {Q>H$ () g§Ho$V bJmB©E :

 1. dñVw _| CnmpñWV Ðì` H$s _mÌm h¡&

  A) ^ma  Am) Ðì`_mZ

  B) KZËd  B©) {d{eï> JwéËd

 2. n¥Ïdr H$m JwéËdmH$f©U ~b h¡&

  A) 9.8 ms-2  Am) 98 ms-2

  B) 9.8 ms-3  B©) 98 ms-3

 3. am_¡`m go~ VmobZo {ZåZ gmYZ Cn`moJ H$aVm h¡&

  A) h¡S´>mo‘rQ>a  Am) pñà¨J Vwbm`§Ì

  B) ^m¡{VH$ Vwbm`§Ì  B©) gm_mÝ` Vwbm`§Ì
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 4. ^m¡{VH$ Vwbm`§Ì _| O~ gyMH$ 0 na aho Vmo Bg pñW{V H$mo H$hVo h¡&

  A) VQ>ñW pñW{V  Am) g§VwbZ pñW{V

  B) eyÝ` pñW{V  B©) _mnZ pñW{V

 5. nmZr na ßbdZ H$aZodmbr

  A) bH$S>r H$m Qw>H$S>m  Am) Á`m{_Vr` ~Šgo H$m B©aoOa

  B) nm§°M én`m| H$m {gŠH$m  B©) bmoho H$s H$sb

6. AH$s©{_{S>g {gÕm§V Ho$ AZwgma nmZr _| Sy>~r dñVw AZw^d H$aVr h¡

  A) AàË`mgr ^ma _| àmár            Am) AàË`mgr ^ma ZîQ>

  B) AàË`mgr Ðì`_mZ _| àmár           B©) AàË`mgr Ðì`_mZ _| Zï>

II. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1. dñVw Ho$ Ðì`_mZ à`wº$ JwéËdmH$f©U ~b H$mo  H$hVo h¡Ÿ&

 2. pñà¨J Vwbm `§Ì h¡ H$m Am{dîH$ma  Zo {H$`m h¡&

 3. nmZr H$m KZËd  h¡&

 4. EH$ dñVw nmZr _| Sy>~Vr h¡ `{X CgH$m KZËd nmZr Ho$ KZËd go  hmo&

 5. EH$ dñVw na CÜd©wIr ~b à`moJ H$aZo Ho$ JwUY_©  H$hVo h¢Ÿ&

III. {ZåZm| Ho$ {bE H$maU Xr{OE :

 1. EH$ ^mar YmpËdH$ nmÌ nyU© én go Sy>~Zo na hëH$m ~ZVm h¡Ÿ&

 2. Vm§~o Ho$ \$bH$ go ^r bmoho H$m \$bH$ A{YH$ nmZr CN>mbVm h¡Ÿ&
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IV. {ZåZ àíZm| Ho$ CÎma {b{IE :

 1. Ðì`_mZ Am¡a ^ma _| AÝVa {b{IE&

 2. ^m¡{VH$ Vwbm`§Ì H$hm§° Cn`moJ H$aVo h¢ ? dh H¡$go H$m`© H$aVm h¡ ?

 3. EH$ ì`mnmar gm_mÝ` Vwbm `§Ì H¡$go Cn`moJ H$aVm h¡ ?

 4.  a{h_ AnZo ZmíVo H$s {S>{~`m H$m ̂ ma pñà§J Vwbm ̀ m§Ì Ûmam OmZZm MmhVm h¡Ÿ& Cn`moJr

  MaUm| H$m {ddaU Xr{OEŸ&

 5. EH$ dñVw Ho$ KZËd, Am`VZ Am¡a Ðì`_mZ BZ VrZm| Ho$ ~rM H$m g§~§Y gyÌ Ûmam

  g_mPmB©EŸ&

 6.  _oar ßbdZ H$aZodmbo Am¡a Sy>~Zodmbo dñVwAm| na à`moJ H$a ahr h¡Ÿ& naÝVw dh g_P Zht

  nm ahr h¡ {H$ Š`m| Hw$N> dñVwE| ßbdZ H$aVr h¢ Am¡a Hw$N> Sy>~Vr h¡Ÿ& dñVw Ho$ KZËd Am¡a

  nmZr Ho$ KZËd Ho$ AmYma Cgo _X²>X²> H$s{OEŸ&

 7. AH$s©{_{S>g Ho$ {gÕm§V H$m H$WZ {b{IEŸ&

 8.  bmoho go ~Zm OhmO nmZr na Š`m| ßbdZ H$aVm h¡?

 9. h¡S´>mo_rQ>a H$s ghm`Vm go Amn nmZr H$m KZËd H¡$go kmV H$a|Jo ? g_PmB©E

 10. AH$s©{_S>rg {gÕm§V Ho$ Xmo Cn`moJ ~VmB©EŸ&

`moOZm H$m`©

·  Zb H$m nmZr, Q>¢H$ H$m nmZr Am¡a {_Zab nmZr AbJ-AbJ M§MwnmÌ _| g§J«{hV   

H$s{OEŸ&  h¡S´>mo _rQ>a H$s ghm`Vm CZHo$ KZËd kmV H$s{OEŸ&

·  H$nS>o bQ>H$mZo H$m h|Ja, YmJm, EH$ hr JmÌ Ho$ Xmo AmB©ñH«$s_ H$n br{OEŸ& EH$ gm_mÝ` 

Vwbm `§Ì ~ZmB©EŸ&
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·  EH$ XyY Ho$ S>oar OmH$a nVm bJmB©E dhm§° XyY H$m KZËd {H$g Vah kmV H$aVo h¢?

·  EH$ ~{Z`o H$s XÿH$mZ OmH$a, XÿH$mZXma go Cn`moJ H$s`o OmZodmbo ~mQ>m| H$mo Ü`mZ go 

Xo{IE&

·   EH$ n¡Q´>mob ~§H$ OmH$a _m{bH$ go OmZH$mar àmá H$s{OE {H$ do KZËd _mnH$a {H$g

 Vah n¡Q´>mob H$s ewÜXVm _mby_ H$aVo h¡&

·   EH$ X\$Vr br{OE Ÿ& Cgna EH$ J«m\$ H$mJO {N>nH$mBEŸ& EH$ a~a ~¢S> H$mo

 H$sb go XâVr na bJmB©EŸ& AmH¥${V _| {XIm`o O¡go a~S> ~¢S> H$mo nona pŠbn

 (clip) bJmB©EŸ& ~¢S> Ho$ ZrMbo ^mJ na EH$ nona H$n (cup) OmoS> Xr{OEŸ&

 AbJ-AbJ JmÌ H$s$ dñVwAm| H$mo H$n _| a{IEŸ& JmÌ Ho$ _mnm| H$s VwbZm

 H$s{OEŸ& AmnH$mo Š`m Ü`mZ _| AmVm h¡ ?

J«m\$ H$mJO
nona {Šbn

a~S> ~¢S>

nona H$n

2
3
4
5

1

0
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KQ>H$ - 8

J{V 
(MOTION)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

·   J{V H$s n[a^mfm X|JoŸ&

·   g_P|Jo {H$ J{V gmno{jV h¡Ÿ&

·   J{V Ho$ àH$mam| H$m {ddaU X|JoŸ&

 - gab ñWmZm§Va J{V

 -  ^«_U J{VŸ&

 - Am§°XmobZ J{VŸ&

 - d¥Îmr` J{VŸ&

h_mao BX© {JX© ~hþV gr dñVw`| h¡Ÿ& amñVo H$m {ZarjU H$s{O`oŸ& h_ MbZodmbr H$mam| 

Am¡a _moQ>amo Am¡a AÝ` dmhZmo§ H$mo XoI gH$Vo h¢Ÿ& h_mao BX©-{JX© H$s ~hþV gr dñVwE± EH$ OJh 

go Xygar OJh Ky_Vr h¡, O¡go CSAZodmbo njr, \w$Q>~m°b IobZodmbm bS>H$m, ^mJZodmbm Hw$ÎmmŸ&

Omo dñVwE± EH$ hr OJh na ahVr h¡ MbVr Zhr CÝh| AMb dñVwE± H$hVo h¢Ÿ& dñVw Ho$ 

ñWmZ H$mo CZHo$ g_` Ho$ gmW Z ~XbZo na H$hVo h¡ {H$ dh dñVw AMb `m {dlm_ _o h¢Ÿ& 

CXmhaU Ho$ {bE H$_ao _| aIr _oO, _oO na aIr hþB© nwñVH$Ÿ&

g_` Ho$ gmW dñVw H$s pñW{V ~XbZm hr J{V h¡Ÿ& J{V _| ahZodmbr dñVwE± MbZerb 

dñVwE± H$hbmVr h¡Ÿ&

CXmhaU : noS> {dlm_ H$s pñW{V _| ahVo h¡Ÿ& BZH$s Anojm H$ma AnZr pñW{V ~XbVo h¡Ÿ&
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J{V gmno{jV h¡ (Motion is relative) :

AmH¥${V 8.1 J{V gmno{jV h¡Ÿ&

O~ Amn _moQ>a _o h¡, _moQ>ma Ho$ 

MbZo VH$ Amn {dlm_ _| h¡Ÿ& amñVo Ho$ 

nmg ahZodmbo noS> Am¡a B_maVo nrN>o H$s 

Amoa MbVo XoIZo na Amn H$mo MbZo H$m 

Ehgmg hmoJmŸ& Bg{bE {ZíMbVm Am¡a 

J{V gmno{jV eãX h¡Ÿ& dñVw H$s AÝ` 

dñVwAm| Ho$ gmW VwbZm H$aZo na dñVw 

J{Verb h¡Ÿ& Bgr Vah AÝ` dñVwAm| H$mo 

Anojm dñVw H$mo {dlm_ pñW{V _| nmVo h¢Ÿ&

O~ Amn Am¡a AmnHo$ XmoñV gmB{H$b 

Mbm aho h¡, g_mZ doJ àmá H$aZo na Amn 

XmoZm| AZw^d H$a|Jo {H$ Amn XmoZmo {dlm_ 

pñW{V _| h¡& Xmo aob Jm{S>`m| H$s {dlm_ pñW{V _| ^r `h ~mV gË` h¡Ÿ& O~ EH$ aobJmS>r MbVr 

h¡, Vmo Xygar aobJmS>r H$m `mpÝV«H$ AZw^d H$aoJm {H$ dh Mb ahm h¡Ÿ& _Ja O~ dh Xygar Va\$ 

XoIoJm, dh g_PoJm {H$ dh Zht Mb ahm h¡Ÿ& Bg Vah H$h gH$Vo h¡ {H$ J{V h_oem gmno{jV h¡Ÿ&

J{V Ho$ àH$ma (Types of motion) :

1)  gab ñWmZm§Va J{V (Translatory motion) :

O~ dñVw Ho$ g^r H$U g_mZ Xyar go g_mZ g_` nhþ±MVo h¢Ÿ& dh gab ñWmZm§Va J{VŸ&

AmH¥${V 8.2 gab ñWZm§Va J{V

CXmhaU : amñVo na MbZodmbr H$ma ̀ m aobJmS>r  nQ>ar 

na Mb aho h¡& JoÝX O_rZ na bwT>H$ahr h¡Ÿ& bS>H$s S>ëVm§°D$ 

go {\$gb ahr h¡Ÿ& _oO H$s XamO H$mo ~mha ItMZm, Am¡a 

~ÝXyH$ go ~wboQ> (N>moQ>r Jmobr) H$mo \$m`a H$aZm Am{X
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gab ñWmZm§Va J{V Ho$ Xmo àH$ma h¡Ÿ&

A) aoIr` J{V (Linear motion) : gnmQ> O_rZ na grYr aoIm _o JoÝX H$m {ZY©[aV bwS>H$Zo 

H$s H$ënZm H$s{O`oŸ& Eogo g§X^© _o J|X H$m MbZm aoIr` J{V _| h¡Ÿ&

 O~ dñVw grYr aoIm na MbVr h¡, dh aoIr` J{V h¡Ÿ&

CXmhaU : 1. aobJmS>r H$m grYr aoIm _| aob-nQ>ar na MbZmŸ&

  2. grYo amñVo _o H$ma H$m MbZm&

H$m ©̀H$bmn 8.1 : bH$S>r H$m V»Vm br{O òŸ& 

{MV« _| ~Vm`o O¡go, PwH$H$a g_Vb ~ZZo Ho$ 

{bE Cgo BªQ> na a{I`oŸ& V»Vo Ho$ N>moa Ho$ na 

J|X (ball) H$mo a{I`o (dh J|X grYr aoIm _| 

bw‹T>>Ho$Jr) h_ H$h gH$Vo h¢ {H$ JoÝX grYr aoIr` 
J{V _| h¡Ÿ&

AmH¥${V 8.3 aoIr` J{V

Am) dH«$s` J{V (Curvilinear motion) :

AmH¥${V 8.4 dH«$s` J{V

H$ënZm H$s{O`o {H$ Amn _moQ>ma _| g\$a H$a aho h¡Ÿ& dh 

dH«$s` (Q>o‹T>o) amñVo go JwOa ahm h¡Ÿ& Eogr pñW{V _| _moQ>ma dH«$s` 

J{V _| Mb ahm h¡Ÿ&

O~ H$moB© dñVw dH«$s` (Q>oT>r) aoIm Ho$ gmW MbVr h¡ Vmo 

dh dH«$s` J{V H$hbmVr h¡Ÿ&

CXmhaU :

 1.  D$na H$s Va\$ EH$ H$moU _o \¢$H$s J`r JoÝXŸ&

 2.  dH«$s` aoIm Ho$ gmW MbVr hþB© aobJmS>rŸ& $
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H$m`©H$bmn 8.2 : nmaXeu ßbmpñQ>H$ Zbr (nmBn) 

(Pipe) br{O`oŸ& d¥ÎmmH$ma _| _mo{S>`oŸ& {MÌ _| {XIm`o O¡go 

bH$S>r Ho$ V»Vo na Omo{S>`oŸ& D$nar N>moa H$mo E Am¡a {ZMbo 

N>moa H$mo ~r {ZemZ A§{H$V H$s{O`oŸ& Zbr  Ho$ E ^mJ Ûmam 

Jmobr (H§$Mm) `m N>ao H$mo S>m{b`oo& Jmobr `m N>a} g§J_a Ho$ 

Sw>H$S>o H$m E go ~r H$mo MbZm hr dH«$s` J{V h¡Ÿ&

AmH¥${V 8.5 dH«$s` J{V

AmhV {ebméH$m

nmaXe©H$ ßbmpñVH$ 
Z{bH$m

bH$S>r H$m VIVm

E

~r

H$m`©H$bmn 8.3 : AmnHo$ Amgnmg _| dH«$s`  MbZodmbo dñVwAm| H$m {ZarjU H$s{O`oŸ& 

CZH$s EH$ gyMr ~ZmBEŸ&                                    

2.  KyU©ZJ{V `m n[a^«_U J{V (Rotatory motion) :

AmH¥${V 8.6 Ky_Vm bQ²>Qy>

 CXmhaU : bQ²>Qy> {ZpíMV Ywar _| Ky_Vm h¡Ÿ& Bg g§X^© _| 
bQ²>Qy> H$m D$nar Am¡a {ZMbm {hñgm AnZr pñW{V H$mo Zht ~XbVmŸ&

CXmhaU :

 1. H$VmB© MH«$ `m MaIm

 2. Hw$åhma H$m MH«$

H$m`©H$bmn 8.4 : EH$ N>moQ>r Jmob VíVar br{O`oŸ& 

{S>ñH$ `m _§S>b Ho$ ~rM _o EH$ N>moQ>m a§Y« H$s{O`oŸ& ~mb 

noZ Ho$ ZmoH$ na \§$gm H$a Cgo a{I`o& {ZarjU H$s{O`o dh 

H¡$go Ky_Vm h¡? dh AnZo Aj _| (Ywar _|) Ky_Vm h¡Ÿ& Bg 

Vah H$s J{V H$mo ^«_U J{V H$hVo h¡Ÿ&
AmH¥${V 8.7 AmdV©Z {S>ñH$
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Bgo Om{ZE :

· Hw$N> g§X^© _| gab ñWmZm§Va J{V Am¡a AmdV©Z J{V EH$ hr g_` _| hmo gH$Vr h¡ 
O~ H$moB© ì`{º$ gmB©{H$b Mbm ahm h¡ AmJo H$mo gmB©{H$b grYr aoIm Ho$ MbZm gab 
ñWmZm§Va J{V ~VmVr h¡, O~ {H$ n{h`o H$m MbZ AmdV©Z J{V ~VmVr h¡Ÿ&

· {H«$Ho$Q> Iob _| ~m¡ba ~m¡b H$aZo na J|X Ûmam n[aH«$_U Ed_² KyU©Z-XmoZm| J{UVm| go 
`wŠV hmoVr h¡ &

H$m`©H$bmn 8.5 : AmnHo$ X¡{ZH$ OrdZ _| AZw^d {H$`o AmdV©Z J{V Ho$ Hw$N> CXmhaU Xr{OEŸ&

3. AmÝXmobZ J{V (Oscillatory motion) : AmnZo Pybo _| Adí` Pybm hmoJmŸ& Pybm 

H¡$go MbVm h¡ ? EH$ AmIar N>moa go Xygao N>moa H$mo Am¡a nwZ… nrN>o H$mo PybVm h¡Ÿ& Eogm nyam PybZo 

Ho$ {bE dh CVZm hr g_` boVm h¡Ÿ&

AJa {H$gr Vma Ho$ EH$ N>moa H$mo ~m±Ym hþAm nËWa H$mo bQ>H$m {X`m Om` Am¡a CgHo$ Xygao N>moa 

H$mo ItMH$a N>moS> XoZo na dh AmJo Am¡a nrN>o H$s Va\$ PyboJmŸ& `h gab bQ>H$Z h¡Ÿ&

AmH¥${V 8.8 AmÝXmobZ J{V

Bgr Vah H$s J{V H$mo AmnZo AnZo Ka H$s KS>r Ho$ K§Q>o _| XoIm hmoJmŸ& {H$gr dñVw Ho$ AmJo 

Am¡a nrN>o H$s Va\$ H$s nwZamd{V©V J{V H$mo AmÝXmobZ J{V H$hVo h¡Ÿ&
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CXmhaU :

AmH¥${V 8.9 AmH¥${V 8.10

1. PybVr hþB© bS>H$sŸ&      2. KS>r H$m bmobH$Ÿ&

4. d¥Îmr` J{V (circular motion) :

AmH¥${V 8.11 d¥Îmr` J{V

 AmnZo Hw$N> dñVwAm| H$mo d¥Îmr` (Jmob) 

AmH$ma _o MbVo XoIm hmoJmŸ& CXmhaU Ho$ {bE n§Io 

Ho$ n§I, H$moëhÿ _| ~§Yo hþ`o ~¡b, nËWa H$mo ~m§Ym 

hþAm S>moam, {Og§H$m EH$ N>moa C§Jbr _o _moS>H$a 

Kw_mZmŸ& BZ _| MbZ Ho$ÝÐ {~ÝXw Ho$ Amgnmg hmoJmŸ& 

Eogr J{V H$mo d¥Îmr` J{V H$hVo h¡Ÿ&

 {H$gr dñVw Ho$ {ZpíMV {~ÝXw (Ho$ÝÐ) go 
pñWa Xyar VH$ d¥Îmr` nW MbZ H$mo d¥Îmr` J{V H$hVo h¡Ÿ&

 pñWa Xyar Ho$ Ho$ÝÐ {~ÝXw _| dH«$s` _mJ© _| MbZo H$s J{V H$mo d¥Îmr` J{V H$hVo h¡Ÿ&
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H$m`©H$bmn 8.6 : `hm§° Ho$ {MV« H$m {ZarjU H$s{O`oŸ& Am¡a {d{^Þ àH$ma Ho$ J{V`m| 

H$s gyMr ~ZmB`o&

AmH¥${V 8.12 J{V Ho$ àH$ma

{H«$`m H$bmn 8.7 : {d{^Þ àH$ma H$s J{V H$m CXmhaU Xr{OEŸ&

J{V Ho$ àH$ma CXmhaU

gab ñWmZm§Va J{V

dH«$s` J{V

^«_U J{V

AmÝXmobZ  J{V

d¥Îmr` J{V
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`mX a{IE 

· dh dñVw Omo MbZ _| Zht h¡, dh AMb pñW{V _| h¡Ÿ&

· g_` Ho$ AZwgma dñVw H$s pñW{V ~XbZm, J{V H$hbmVm h¡Ÿ&

· J{V h_oem gmno{jV h¡Ÿ&

· J{V Ho$ àH$ma h¡ : gab ñWmZm§Va, ^«_U, AmÝXmobZ Am¡a d¥Îmr` J{VŸ&

· gab aoIr` J{V Am¡a dH«$aoIr` J{V `o {ZY©[aV J{V Ho$ Xmo àH$ma h¡Ÿ&

· gab aoIr` J{V _| dñVw Ohm± grYr aoIm _| MbVr h¡, dht dH«$s` J{V _| dñVw dH«$s` 

aoIm _| MbVr h¡Ÿ&

· ^«_U J{V _| dñVw {ZY©[aV Aj _| {~Zm pñW{V ~Xbo MbZerb hmoVr h¡Ÿ&

· dñVw Ho$ Ho$ÝÐ {~ÝXw go AmJo Am¡a nrN>o H$s Amoa nwZamdV©Z _| MbZ hmoZo H$mo AmÝXmobZ 

J{V H$hVo h¡Ÿ&

· {ZpíMV {~ÝXw go pñWa Xyar H$mo d¥Îmr` nW _| MbZ hmoZm hr d¥Îmr` J{V h¡Ÿ&

gyMZmE±

· MbVo hþE dmhZ go _V CV[a`oŸ&

· {MH$Zo g_Vb `m g‹S>H$ na MbVo g_` gmdYmZ ahoŸ&

· dH«$s` amñVo _| MbVo g_` Yr_o Om`o Am¡a gmdYmZr ~aVoŸ&

· MbVo n§Io Ho$ ZOXrH$ _V OmB`oŸ&
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Aä`mg

I. ghr CÎma H$mo Mw{Z`o Am¡a Cgna () H$m {ZemZ bJmBE :

 1. H$_ao _| _oO na nwñVH$ H$m nS>o ahZm, `h BgH$m CXmhaU h¡

  A) dñVw H$m AMb pñW{V _o ahZm

  Am) dñVw H$m J{V _o ahZm

  B) dñVw Z hr AMb pñW{V _o Am¡a Z hr J{V _|Ÿ&

  B©) BZ_| go H$moB© ^r Zhr§

 2. bmobH$ H$s J{V h¡

  A) ^«_U J{V Am) AmÝXmobZ J{V

  B) dH«$s` J{V  B© ) d¥Îmr` J{V

 3. Kw_md Xma amñVo _| H$ma H$m MbZm BgH$m CXmhaU h¡

  A) aoIr` J{V Am) ^«_U J{V

   B) AmÝXmobZ J{V  B ) dH«$aoIr` J{V

 4. bQ²>Qy> H$m CXmhaU h¡

  A) dH«$s` J{V Am) AmÝXmobZ

   B) ^«_U   B© ) aoIr`J{V

II. {ZåZ{b{IV [aŠV ñWmZm| H$s ny{V© C{MV eãXm| X²dmam H$s{OEŸ:

 1. ~JrMo _| ahZodmbm noS>   pñW{V _| h¡Ÿ&

 2. Pybo _o nm`r OmZodmbr J{V  J{V h¡Ÿ&

 3. gy`© Ho$ Mmam| Amoa ^y{_ H$s J{V H$mo  H$hVo h¡Ÿ&

 4. n¥Ïdr H$m AnZo Aj _| Ky_Zm  J{V h¡Ÿ&
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III. "A' dJ© _o {XE JE XhZ Vrd«Vm H$mo CZHo$ CXmhaU "Am' dJ© go {_bmBE :

  A      Am

 1. aoIr` J{V A) KS>r H$m bmobH$

 2. dH«$s` J{V Am) bQ²>Qy>

 3. AmdV©Z J{V B) MbVo hþE n§Io Ho$ ãboS>

 4. AmÝXmobZ J{V B©) MbVr hþB© aob JmS>r H$s grYr 

       nQ>ar (Q´>mH$) go OmZm

 5. d¥Îmr` J{V C) dmhZ H$m n{h`m

    D$) dH«$s` nW _| H$m°a H$m MbZm

IV. {ZåZ{b{IV àíZm| Ho$ CÎma {b{IEŸ:

 1. dñVw H$~ {ZíMb pñW{V _| ahVr h¢Ÿ&

 2. Amn H$~ H$h gH$Vo h¡ {H$ dñVw MbZerb h¡ ?

 3. {ZíMb Am¡a J{V XmoZmo gmjo{nV eãX h¡, Bgo ~VmZo Ho$ {bE EH$ CXmhaU Xr{O`oŸ&

 4. gab ñWmZm§Va J{V Š`m h¡ ? Xmo àH$ma Ho$ gab ñWmZm§Va J{V`m| Ho$ Zm_ Xr{O`o?

 5. ^«_U J{V, d¥Îmr` J{V go H¡$go {^Þ h¡ ?

 6. AmÝXmobZ J{V Ho$ {ddaU Ho$ gmW CXmhaU Xr{O`oŸ&

 7. dH«$s` J{V H$mo EH$ H$m`©H$bmn Ûmam dU©Z H$s{O`oŸ&
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KQ>H$  - 9

Amhma
(FOOD)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

·  Amhma H$s n[a^mfm H$m ñ_aU H$a|JoŸ&

·  Amhma Ho$ _w»` KQ>H$m| H$m ñ_aU H$a|JoŸ&

·  nmofU H$s ì`m»`m H$a nm`|JoŸ&

·  nmofU Ho$ ñVam| H$mo nhMZ|JoŸ&

·  nmofU Ho$ àH$mam| H$s gyMr V¡`ma H$a|JoŸ&

·  nmofU gå~§Yr Or{d`m| Ho$ Amhma H$s nÕ{V`m| H$mo nhMmZ|JoŸ&

·  Amhma H$s nÕ{V Ho$ AZwgma Or{d`m| H$m dJuH$aU H$a|JoŸ&

·  ñdnmofr VWm nanmofr Or{d`m| Ho$ CXmhaU X|JoŸ&

·  AnZo n[aga _| ñdnmofr VWm nanmofr Or{d`m| H$mo nhMmZ|JoŸ&

·  àH¥${V _| Or{d`m| Ho$ ~rM Ho$ g§VwbZ H$s àe§gm H$a|JoŸ&

AmH¥${V 9.1

Cnhma H$m godZ H$aVo hþE

  Amn H$s _mVm ha amoO AmnHo$ {bE ZmíVo H$s V¡`mar H$aVr h¡Ÿ§& 

`{X Amn ZmíVo {H$`o {~Zm ñHy$b OmZo Ho$ {bE V¡`ma hmo OmE§° Vmo 

Amn H$s _mVm Amn H$mo WmoS>m ~hþV ZmíVm H$aHo$ OmZo Ho$ {bE 

AmJ«h H$a|JrŸ& Eogm Š`m|, OmZVo hmo ? `Ú{n Amn Hw$N> ^r Im`o 

{~Zm ñHy$b Am Om`| Vmo EH$mY K§Q>o ~mX Amn H$mo H¡$gm bJVm h¡? 

Amn gwñV hmo OmE±Jo Am¡a H$_Omoar go bS>IS>m`|Jo, Š`m|?

 dmhZm| H$s Xm¡S> Ho$ {b`o B§YZ H$s Amdí`H$Vm h¡, Bgo Amn OmZVo 

h¢Ÿ& Bgr Vah {d{^Þ J{V {d{Y`m| H$mo MbmZo Ho$ {bE h_mar Xoh 

H$mo Amhma H$s Amdí`H$Vm h¡Ÿ& 

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



120

    Amhma ‘| nmofUr¶ VËd hmoVo h¡ Omo h‘mao eara H$m ñdñÏ¶ Am¡a d¥{Õ Ho$ {bE Amdí¶H$ h¡&

H$m`©H$bmn 9.1 : Amn gw~h, _Ü`m• Ed§ amÌr Ho$ g_` EH$ {XZ _| godZ {H$`o OmZo dmbo 

Amhma nXmWm] H$s gyMr V¡`ma H$a|Ÿ&

IobZm, ̂ mJZm, MbZm, ZtXH$aZm BË`m{X X¡Z§{XZ 

AmH¥${V 9.2 : {d{dY Amhma nXmW

J{V{d{Y`m§° Amn go godZ {H$`oOmZodmbo Amhma na hr 

Amdb§{~V h¢& {XZ Ho$ AbJAbJ g_` na Amn AbJ 

- AbJ Amhma nXmWm] H$m godZ H$aVo h¢Ÿ& AZmO, 

Xmb, _m§°g, \$b, Ed_² VaH$mar O¡go {d{^Þ Amhma 

nXmWm] H$m godZ Amn Š`m| H$aVo h¢? 

Amn H$s _mVm nrZo Ho$ {bE AmnH$mo XyY AWdm 

\$bm| H$m ag Š`m| XoVr h¡? Amhma go e{º$ àmá hmoVr 

h¡& Xoh H$s d¥{Õ VWm {dH$mg Ho$ {b`o ^r Amhma 

Amdí`H$ h¡Ÿ& Xoh H$m B§YZ, Amhma hr h¡Ÿ& Amhma H$m AW© AmnZo Omo grI{b`m, CgH$m ñ_aU H$a|Ÿ&

{nN>br H$jm _| AmnZo Amhma Ho$ _w»` KQ>H$m| H$m AÜ``Z {H$`m, CgH$m Amn ñ_aU H$a|Ÿ& 

XyY Am¡a \$bm| Ho$ ag _| pñWV nmofUr` KQ>H$ H$m¡Z H$m¡Z go h¢Ÿ?

H$m`©H$bmn 9.2 : Johÿ§°, go~, harVaH$mar, MnmVr, _N>br, JmOa, go , Ho$bm, A§S>m, _y§°J BZ_| 

CnbãY hmoZodmbo Amhma Ho$ {~{^Þ KQ>H$m| H$s gyMr V¡`ma H$a|Ÿ&

nmofU (Nutrition) :

 `{X am{Ì Ho$ ^moOZ Ho$ Vwa§V ~mX Amn gmoZo bJ|Jo Vmo Amn Ho$ _mVm - {nVm Š`m H$h|Jo? 

h_go Im`o J`o Amhma go h_| D$Om© H¡$go {_boJr, BgH$m H$^r AmnZo {dMma {H$`m? eara H$s d¥{Õ 

Ho$ {b`o `h H¡$go ghm`H$ h¡? Amhma h_mao emara _| àdoe H$aZo Ho$ ~mX Š`m hmoJm ? 
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 {Og Amhma H$m h_ godZ H$aVo h¢Ÿ& CgH$m eara _| Cn`moJ hmoZm Mm{hEŸ& eara, Amhma 

H$m Cn`moJ nm§°M ñVam| _| H$a boVm h¡Ÿ&

1.  Amhma H$m godZ (ingestion) : Amhma Im`m OmVm h¡Ÿ&

2.  nmMZ {H«$`m (digestion) : gab én _| {d^º$ hmoVm h¡Ÿ&

3.  Amhma H$m AdeofU (absorption) : nm{MV Amhma Ho$ AUw aº$ Ûmam Ord H$mo{eH$mAm| 

‘| nhþ±MVo h¢&  

       
nX ghm` :

àmoQ>moßbmñ_ - H$mo{eH$mAm| _o pñWV OrdÐì`4. ñdm§JrH$aU (assimilation) : Amdemo{fV

 Amhma  H$mo{eH$mAm| Ho$ àmoQ>moßbmñ_ _| Om nhþ§°MVm h¡Ÿ&

5. {dgO©Z (egestion) : An{MV Amhma ‘b én go ~mha {dg{O©V hmoVm h¡Ÿ&

Ordr Ho$ Ûmam Amhma H$mo nmZo H$s à{H«$`m H$mo nmofU (Nutrition) H$hVo h¢ &
nmofU Ho$ àH$ma (Types of Nutrition) :

 Amhma Ho$ {~Zm H$moB© ^r Ordr Or{dZ ahZm gå^d Zht h¡&  gyú‘Ordr, nm¡Yo Am¡a àmUr 

{H$gr Z {H$gr {dYmZ go Amhma àmá H$aVo h¢&  BgHo$ {bE h‘ ^r AndmX Zht h¡&  Or{d`m| go 

Amhma àmá H$aZo Ho$ {dYmZ Ho$ AmYma na do h¢- Xmo àH$ma Ho$ nmofU hmoVo h¢ &

 i) ñdnmofr nmofU                 ii) nanmofr nmofU

nmofU (Nutrition)

ñdnmo{fV nmofU 
(Autotrophic nutrition)

nanmo{fV nmofU
(Heterotrophic nutrition)

àH$me g§íbo{fV 
nmofU

(Phototrophic 
nutrition)

amgm¶{ZH$ 
g§íbo{fV nmofU 

(Chemotrophic 
nutrition)

KZmhmar 
nmofU

(Holozoic 
nutrition)

gñW{d{Y 
nmofU 

(Holophytic 
nutrition)

H$dH${d{Y 
nmofU

(Saprophytic 
nutrition)

namdb§~r 
nmofU

(Parasitic 
nutrition)    

    
   ©

KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



122

1. ñdnmofr nmofU (Phototrophic Nutrition) :  

A) àH$me g§íbofU nmofU (Phototrophic Nutrition) : 

Am³grOZ àH
$me

 D$
Om© 

H$m~
©Z S

>¡¶mo³
gmB

S> 

Ob 

AmH¥${V 9.3 : àH$me g§íbofU

   gñ` AnZo Amhma H$mo Amn hr V¡`ma H$a boVo 

h¢Ÿ& Bgo gñ`{d{Y nmofU Zm_H$ erf©H$ _| AmnZo OmZ 

{b`m h¡Ÿ& gy`© àH$me, Ob Ed§ H$m~©Z S>¡`moŠgmBS> 

H$m Cn`moJ H$aHo$ gñ` AnZm Amhma Amnhr V¡`ma 

H$a boVo h¢Ÿ& Bg à{H«$`m H$mo àH$me g§íbofU 

(photosynthesis) H$hVo h¢Ÿ& gñ`m| H$s n{Îm`m| 
_| nU©h[a_ (chlorophyll) gy`© Ho$ àH$me _| 

CnbãY D$Om© H$mo Amdemo{fV H$aHo$

Amhma V¡`ma H$aVo h¢Ÿ&

H$m~©Z S>¡¶mo³gmBS> + Ob 
àH$me
nyU©h[a_

 ½byH$moO + Am³grOZ 
 

Bgo OmZ br{OE :

^y{_ na Amn{VV gy¶© àH$me _| 0.02% _mÌ àH$me g§íbofU Ho$ {bE gñ`

Cn`moJ H$aVo h¢Ÿ&

Am) amgm`{ZH$ g§íbofU nmofU (Chemotrophic Nutrition) :
   

AmH¥${V 9.4 : e¡dmb AmH¥${V 9.5 : Om_yZr ~oŠQ>o[a`m

 

  

   e¡dmb  (algae) ^r AnZm Amhma, àH$me g§íbofU à[H«$`m go V¡`ma H$a boVo h¢Ÿ& Om_yZr 

~oŠQ>o[a`m ^r ñdnmofr hmoVo h¢, na§Vw gy`© àH$me H$s D$Om© boH$a Amhma V¡`ma Zht H$aVo h¢Ÿ& do 

‘yb àH$me g§íbofU
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amgm`{ZH$ D$Om© H$m, Bg CÕoe Ho$ {b`o Cn`moJ H$aVo h¢Ÿ& Bg àH$ma Ho$ g§íbofU H$mo amgm`{ZH$ 

g§íbofU nmofU (chemosynthesis) H$hVo h¢Ÿ& Eogo Ordr Omo AnZo Mmam| Va\$ pñWV g_mÝ` 

dñVwAm| O¡go nmZr Am¡a H$m~©ZS>¡¶m³gmBS> go AmnZm Amhma V¡`ma H$a boVo h¢Ÿ& do ñdnmofr H$hbmVo h¢Ÿ&

2. nanmofr nmofU (Heterotrophic Nutrition) :

       AmnZo gwZm hmoJm {H$ ~S>r _N>br, N>moQ>r _N>br H$mo Im OmVr h¡Ÿ& ~S>o Ordr N>moQ>o Or{d`m| 

H$mo ImOmVo h¢Ÿ& CXmhaU Ho$ {b`o, EH$ {~ëbr EH$ Myho H$mo Im OmVr h¡Ÿ& EH$ njr, EH$ H$sQ> `m 

XmZo H$mo Im OmVr h¡Ÿ& h_ àmUrOÝ` `m gñ`OÝ` CËnmXZm| H$mo Im OmVo h¢, Š`m| ? ñdnmo{f`m| 

H$s Vah h_ AnZo Amhma H$mo Amn hr V¡`ma Zht H$a gH$Vo h¢Ÿ& ñdnmo{f`m| Ho$ Abmdm g^r Ordr 

Omo AnZo Amhma H$s àm{á Ho$ {bE gñ`m| na AWdm AÝ` Or{d`m| na Adbmpå~V h¢, nanmofr 

H$hbmVo h¢Ÿ&

 Amhma {d{Y Ho$ AZwgma nanmofr Or{d`m| H$mo {ZåZ àH$ma dJuH¥$J {H$`m OmVm h¡Ÿ&

A) KZmhmar nmofU (Holozoic Nutrition) :

 J«rH$ ^mfm _| hmobmog H$m AW© h¡ nyam & OmoM²H$mog `mZo à{U`m| H$m AW© h¡ & nmofU H$m 

`h {dYmZ KZmhma H$hbmVm h¡ & _|T>H$ H$sQ>o H$mo {H$g Vah ñdmhm H$aVm h¡ & {M{S>`m VWm H$~yVa 

AZmO H$mo {H$g Vah qZJbmVo h¢ & BZ CXmhaUm| _o Ordr AnZo Amhma H$mo nyao ê$n go qZJbVo 

h¡ & `mZo Ordr AnZo Amhma H$mo nyU© àH$ma EH$ hr H$moa _| qZJbVo h¡ & Bg Vah Ho$ nmofU H$mo 

KZmhmar nmofU H$hVo h¡ & A_r~m Am¡a h¡S´>m O¡go Ordr Bgr {dYmZ go nmofU H$aVo h¡ &

 

AmH¥${V 9.6 : A_r~m go Amhma Amhma H$m qZJbZm

Amhma    
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 Am) gñ`{d{Y nmofU (Holophytic Nutrition) :

AmH¥${V 9.7 … hao gñ`

    gñ` ^r Ordr h¢Ÿ& gñ`m| H$mo nmofU H¡$go àmá hmoVm 

h¡? gñ`m| Ho$ {b`o Amhma H$m¡Z V¡`ma H$aVo h¡? gñ` AnZo 

{b`o Amhma, Amn hr V¡`ma H$aVo h¢Ÿ& gñ`m| H$s n{Îm`m| _| 

Amhma V¡`ma hmoVm h¡Ÿ& gñ` Ho$ Ûmam AnZo Amhma Amn hr 

V¡`ma H$a boZo Ho$ {dYmZ H$mo gñ`{d{Y nmofU H$hVo h¢Ÿ&

  
   

B) H$dH${d{Y nmofU (Saprophytic Nutrition) :

AmH¥${V 9.8

Q>mooå`mQ>o na CJVm hþAm H$dH$

~«oS>, BS²>br, Xmogm, H$Q>mhþAm \$b BË`m{X dñVwAm| 

H$mo Iwbo aIZo na, CZ na g\o$X AWdm H$mbo V§VwXma 

aMZm CJVo hþE AmnZo XoIm hmoJmŸ& `o aMZmE§° Š`m h¡? 

Š`m VH©$ bJm gH$Vo hmo? BÝh| H$dH$ (fungus) H$hVo 

h¢Ÿ& gS>Vr hþB© O¡{dH$ dñVwAm| go nmofU àmá H$aZodmbo 

gyú_Or{d`m| H$s Bg nmofU {d{Y H$mo H$dH${d{Y nmofU 

H$hVo h¢Ÿ& Hw$N> ~oŠQ>o[a`m ̂ r Bgr {dYmZ go AmnZm nmofU 

àmá H$aVo h¢Ÿ& gS>Zodmbr O¡{dH$ (organic) dñVwAm| 

go nmofU àmá H$aZodmbo gyú_Ordr H$mo ~yï> H$hVo h¢ &

B©) namdbå~rnmofU (Parasitic Nutrition) :

AnZo {ga na Oy§ {_bZo na Amn H$s _mVm Am¡f{Y`m| Ho$ à`moJ go CÝh| hQ>mZo H$m à`ËZ H$aVr 

h¢, Š`m| ? `o Oy§ AnZm nmofU H¡$go àmá H$aVo h¢ ? noQ> Ho$ A§Xa {H«${_`m| (worms) Ho$ ~mao _| 

AmnZo gwZm hmoJmŸ& `o {H«${_ AnZm Amhma H¡$go àmá H$aVo hm|Jo ? Oy§ AÝ` Or{d`m| Ho$ eara na 

{Zdmg H$aVo h¢Ÿ& AnZo Amhma Ho$ {b`o CÝht Or{d`m| Ho$ eara Ho$ Ðd H$m emofU H$aVo h¢Ÿ& {H«${_ 
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Omo AÝ` Or{d`m| Ho$ eara Ho$ A§Xa {Zdmg H$aVo h¢? do CÝht go dht AnZm Amhma àmá H$aVo h¢Ÿ& 

Oy§ VWm {H«${_ namdbå~r H$hbmVo h¢Ÿ& BÝh| Aml` XoZodmbo Ordr A{VWo` H$hbmVo h¢Ÿ& namdbpå~`m| 

Ho$ Ûmam A{VWo` Or{d`m|go Amhma àmá H$aZo H$s {d{Y H$mo namdbå~r nmofU H$hVo h¢Ÿ&

gmo{ME : 

 ñHy$bm| _| {dÚm{W©`m| H$mo df© _| Xmo ~ma 
Ab~|S>mOmob² Zm_H$ _mÌmAm| H$mo godZ H$aZo Ho$ 

{bE XoVo h¢, Š`m| ?  

nX ghm` :

A{V`o` - àmUr {Og _| na_mofr 
OrdZ ahVo h¢  

Jmobr` {H«${_ (round worm), `H¥$V nUm©^ {H«${_ (liver fl uke), A§Hw$e {H«${_ 

(hookworm), ßbmñ_mo{S>`_ BË`m{X namdbå~r Or{d`m| Ho$ CXmhaU h¢Ÿ&

  Jmobr` {H$«{_ `H¥$V nUm©^ {H«${_ A§Hw$e {H«${_

AmH¥${V 9.9 : namdbå~r Ordr

gm_mÝ`V… namdbå~r Ordr AnZo A{VWo` Or{d`m| H$mo hm{Z nhþ§°MmVo h¢Ÿ& CXmhaU Ho$ {bE : 

ßbmñ_mo{S>`_ Ordr _bo[a`mH$maH$ h¢ Vmo EÊQ>_r~m{hñQ>mo{bH$m go aº$XñV bJOmVr h¡Ÿ&

Bgo OmZ br{OE :

· àË`oH$ Ordr AnZo D$na AWdm AnZo A§Xa H$_ go H$_ EH$ namdbå~r Ordr H$mo

   Aml` àXmZ H$aVm h¡Ÿ& 

· EH$ Jmobr` {H«${_ à{V{XZ bJ^J 2,00,000 A§S>o aIVr h¡Ÿ&

· _Zwî` H$s Am§VS>r _| Am{lV namdbå~r B-H$mobr (Escherichia coli) Zm_H$

   ~oŠQ>o[a`m _Zwî` Ho$ {bE Cn`moJr h¢Ÿ& `o goë`wbmoO Zm_H$ H$m~m}h¡S´>oQ> H$mo nMmboVo h¢Ÿ&
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Amhma H«$_ na AmYm[aV nanmofr Or{d`m| H$m dJuH$aU 
(Classifi cation of heterotrophs based on their food habits) :

{d{^Þ Ordr {d{^Þ òmoVm| go Amhma àmá H$aZo H$s ~mV go Amn n[a{MV h¢Ÿ& h_ VaH$mar, 
\$b, Xmb, AZmO BË`{X`m| go Amhma àmá H$aVo h¢ Vmo OmZda Kmg Am¡a BVa gñ`m| go Amhma 
àmá H$aVo h¢Ÿ& ~mK O¡go àmUr, {haU VWm AÝ` àm{U`m| Ho$ _m§g H$m, Amhma Ho$ én _| godZ H$aVo 

h¢& AnZm Amhma, gñ` H¡$go àmá H$aVo h¢&

Amhma nÕ{V Ho$ AZwgma nanmofr Or{d`m| H$mo {ZåZ àH$ma dJuH¥$V {H$`m OmVm h¡ &
i) gñ`mhmar (Herbivores) :   

AmH¥${V 9.10 : gñ`mhmar

    Bg {MÌ H$m {ZarjU H$a|Ÿ& BZ àm{U`m| Ho$ Amhma 

Ho$ ~mao _| Š`m Amn ~VmgH|$Jo? `o Ordr Omo gñ`m| H$m 

AnZo Amhma Ho$ én _| godZ H$aVo h¢, gñ`mhmar 

(herbivores) H$hbmVo h¢Ÿ& gñ`mhmar àm{U`m| H$mo 

\$bmhmar Am¡a YÝ`mhmar Zm_H$ g_yhm| _| dJuH¥$V {H$`m 

Om gH$Vm h¡ &           

      gmo{M`o :

g^r Ordr gñ`mhmar hmoVo Vmo Š`m 

hmoVm Wm?

H$m`©H$bmn 9.3 : Hw$N> Am¡a gñ`mhmar àm{U`m| H$s gyMr V¡`ma H$a|Ÿ&

Bgo OmZ br{OE :

gñ`hmar Or{d`m| _o§ Am§VS>r bå~r VWm nVbr hmoVr h¡Ÿ& BZ àm{U`m| _| N>oXH$ (incisors) 
Ed_² (molars) Xm§°Vm| H$s AÀN>r d¥{Õ hþB© h¡Ÿ&

ii) ‘m§gmhmar (Carnivores) :
~mK, MrVm O¡go àmUr H$^r-H$^r Jm±dm| Ho$ nmg {XImB© XoH$a bmoJm| H$mo ^¶^rV H$aZo H$s 

~mV gwZr hmoJr&  Eogo àmUr bmoJm| Ho$ àXoe ‘| {XImB© XoZo na bmoJm| H$mo ^¶ ³¶m| bJVm h¡ ? Eogo 
àmUr AMmZH$ bmoJm| H$s ~pñV¶m| ‘| ³¶m| AmVo h¢ ?  do ³¶m Ty>±T>Vo ahVo h¢ ?

eoa, ~mK, MrVm O¡go àmUr ‘m§g ImVo h¢&  ¶o {haU, ^¢g, Jm¶, {P~«m H$^r H$^r ‘Zwî¶m| 
H$mo ^r AnZo Amhma Ho$ ê$n _| adm OmVo h¡ & àmUr Omo AnZo Amhma Ho$ ê$n _| AÝ` àm{U`m| H$mo 

adm OmVo h¡ & _m§gmhmar H$hbmVo h¢ &
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_m§ghmar`m| H$mo Amhma {d{Y Ho$ AZwgma H$sQ>mhmar emH$hmar, Ed .... g_yhmo _| dJuH¥$V 

{H$`m J`m h¡ &

Bgo OmZ br{O¶o :

n¥Ïdr na AË`§V ~S>m ‘m§gmhm[a-àmUr h¡ - Zrbm {Vq_Jb 

Bgo OmZ br{O¶o :

‘m§gmhm[a¶m| Ho$ ‘w»¶ bjU h¢ - gÑT> Hw$Vo Xm§V (canines)&  BZ àm{U¶m| H$s N>moQ>r Am§VS>r 
VwbZm ‘| H$m’$s N>moQ>r hmoVr h¡& 

iii) {_lmhmar  (Omnivores) :
 

AmH¥${V 9.11 ^mby AmH¥${V 9.12 ~§Xa

  ^mby H$m Amhma Š`m h¡?   

~§Xa ImVo Š`m h¡? Hw$N> Ordr gñ` 
Am¡a àmUr XmoZm| Ho$ CËnmXZmo§ H$m 
godZ H$aVo h¢, Eogo Ordr {_lmhmar 
H$hbmVo h¢Ÿ&

H$m`©H$bmn 9.4 : Hw$N> Am¡a {_lmhmar àm{U`m| H$s gyMr V¡`ma H$a|&.

iv) MyfH$  (Sanguivores) :
   ‘bo[a¶m S>o½¶yÁda, {MHw$Z²JwÝ¶m O¡gr ~r‘m[a¶m| go ‘Zwî¶ H¡$go nr{S>V hmoVo h¢, ³¶m Amn OmZVo 
h¢ ?  BZ ~r‘m[a¶m| H$mo ’¡$bmZodmbo gyú‘Ordr ‘ÀN>a Ho$ eara ‘| hmoVo h¢&  ‘ÀN>a O~ h‘| H$mQ>Vo 
h¢ amoJH$maH$ gyú‘Ordr h‘mao aº$ ‘| nhþ±MVo h¢&  ‘ÀN>a ³¶m| H$mQ>Vo h¢ ?  AnZo Amhma Ho$ {bE 
do h‘| H$mQ>Vo h¢&  h‘mam aº$ hr ‘ÀN>am| Ho$ {bE Amhma h¡&  ‘ÀN>a, Om|H$ Ed§ IQ>‘b O¡go Ordr 
AnZo Amhma Ho$ {bE AÝ¶ àm{U¶m| Ho$ IyZ MygVo h¢, AV… MyfH$ H$hbmVo h¢&

AmH¥${V 9.13 Om|H$ AmH¥${V 9.14 IQ>‘b 

H$m`©H$bmn 9.5 : Hw$N> Am¡a AÝ` MyfH$m| H$s gyMr V¡`ma H$a|Ÿ&
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v) \$bmhmar (Frugivores)  :

AmH¥${V 9.15… VmoVm AmH¥${V 9.16… ß¶mamH$sQ>

Š`m Amn OmZVo h¢, VmoVmo§ H$m 

Amhma Š`m h¡? {Jbhar Š`m 

ImVr h¡? Hw$N> Ordr Omo \$b 

Im H$a OrboVo h¢, do \$bmhmar 

H$hbmVo h¢&

Bgo OmZ br{OE :

VmoVm (parrot) `heãX gm_mÝ`§V : à`wŠV hmoVm h¡ & d¡km{ZH$V… VmoVm H$hbmZodmbo 
n{j ~S>o JmÌ Ho$ hmoVo h¡ Omo ^maV _| nm`o OmZodmbo Zhr§ h¢, N>moQ>o AmH$ma Ho$  n{j`m| H$mo hr 

h_ VmoVm H$hVo h¢, Omo dmñVd _| ß`mamH$sQ> (parakeets) h¢&  

gñ`mhmar àm{U`m| H$mo \$bmhmar Am¡a YmÝ`mhmar Zm_H$ g_yhm| _| dJuH¥$V {H$`m Om gH$Vm h¡Ÿ&

H$m`©H$bmn 9.6 : Hw$N> Am¡a \$bmhmar Or{d¶m| H$s gyMr V¡¶ma H$a|&

vi) YmÝ¶mhmar  (Granivores) :
      Hw$N> Kam| Ho$ Am±JZ ‘| VíVar ‘| YmÝ¶ aIo hmoVo h¢&  ³¶mo§ ? {M{S>¶m, H$~yVa O¡go njr 

Omo AZmOm| H$mo AnZm Amhma Ho$ én ‘| godZ H$aVo h¢, YmÝ¶mhmar H$hbmVo h¡§&.

H$m`©H$bmn 9.7 : Hw$N> Am¡a YmÝ¶mhmar Or{d¶m| H$s gyMr V¡¶ma H$a|&

{M{S>¶m H$~yVa 
AmH¥${V 9.17 AmH¥${V 9.18
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vii)  H$sQ>mhmar (Insectivores) :

H$sQ> AWdm {VbMoÅ>o H$mo O~ EH$ {N>nH$br nH$S>Vr h¡, Eogm 

Ñí¶ ³¶m AmnZo XoIm ? ‘H$S>r AnZm Amhma H¡$go nH$S>Vr h¡ ?

Ordr Omo H$sQ>m| H$mo AnZm Amhma ~ZmVo h¢ H$sQ>mhmar 

H$hbmVo h¢&

H$m`©H$bmn 9.8 : Hw$N> Am¡a AÝ¶ H$sQ>mhmar Or{d¶m| H$s gyMr V¡¶ma H$a|& 

Hw$N> gñ¶ H$sQ>mhmar hmoVo h¢&  CXmhaU Ho$ {bE S´>mogoam Ed‘² KQ>nUu gñ¶&  ¶o gñ¶ H$sQ>m| 

H$mo ’§$gmVo h¢ Am¡a AnZm Amhma ~Zm H$a Z¡Q´>oQ> A§em| H$mo àmá H$aVo h¢& 

AmH¥${V 9.20 S´>mogoam AmH¥${V 9.21 KQ>nUu gñ¶

Bgo OmZ br{OE 

‘|T>H$ EH$ H$sQ>mhmar àmUr h¡&  ‘|T>H$ H$s Or^ bå~r, {Mn{Mnr Ed‘² {M‘Q>r H$s Vah 

hmoVr h¡, {Oggo H$sQ>m| H$mo nH$S>Zo ‘| AZwHy$bVm àmá hmoVr h¡&

AmH¥${V 9.19 … H$sQ> 

^jU H$aVo hþE njr 
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viii)  edmhmar (Carrion eaters) :
àmUr ‘aZo Ho$ ~mX CZH$s Xoh gS>Zo bJVr h¡&  Bg g‘¶ Hw$N> ~S>o njr AmH$a Cg Xoh 

H$mo Im OmVo h¢& 

AmH¥${V 9.23 Mrb

   {MÌ ‘| ahZodmbo n{j¶m| H$mo AmnZo 

XoIm hmoJm&  ¶o njr ‘aohþE àm{U¶m| H$s 

Xoh H$m ^jU H$aVo h¢&  Ordr Omo ‘ao 

hþE àm{U¶m| H$s Xoh H$m ^jU H$aVo h¢ 

edmhmar H$hbmVo h¡& 

H$m`©H$bmn 9.9 : Hw$N> Am¡a edmhmar àm{U`m| H$s gyMr V¡`ma H$a|&

H$m`©H$bmn 9.10 : {MÌ _| {XIm`o J`o àm{U`m| H$mo CZHo$ Amhma-{d{Y Ho$ AZwgma
dJuH¥$V H$s{OE

AmH¥${V 9.24

AmH¥${V 9.22 JéS
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àH¥${V _| g§VwbZ  (Balance in Nature) :
 àH¥${V ‘o| ñdnmofr Ed_² nanmo{f`m| Ho$ ~rM EH$ g§VwbZ ~Zm hþAm h¡Ÿ& AmhmamoámXH$ hao gñ` 

AË`{YH$ g§»`m _| h¢Ÿ& gñ`mhm[a`m| H$s g§»`m go gñ`m| H$s g§»`m H$s VwbZm H$a|& dh N>moQ>r g§»`m h¡Ÿ& 

Bgr{b`o g^r gñ`mhm[a`m| H$mo n`m©á _mÌm _| Amhma CnbãY hmoVm h¡Ÿ& `{X àH¥${V _| gñ`m| H$s g§»`m 

H$s VwbZm _| gñ`mhm[a`m| H$s g§»`m A{YH$ hmoVr, Vmo Š`m hmoVm Wm? g^r gñ`amer H$s InV hþB© 

hmoVrŸ& n[aUm_ ñdê$n g^r gñ`mhmar {~Zm Amhma Ho$ _aJ`o hmoVoŸ& bo{H$Z àH¥${V _| Eogr narpñW{V 

Zm hmo, Eogm EH$ g§VwbZ ~Zm`o aImOmVm h¢Ÿ& BgràH$ma H$m g§VwbZ gñ`mhmar Ed_² _m§gmhmar Or{d`m| 

Ho$ ~rM _| ^r h¡Ÿ& dmVmdaU _| AmŠgrOZ Ed§ H$m~©Z S>¡`moŠgmBS> H$s _mÌmAm| Ho$ ~rM Ho$ g§VwbZ 

H$mo gñ`m| Ho$ Ûmam gwa{jV aIm OmVm h¡Ÿ& àH$me g§íbofU _| gñ`m| Ho$ Ûmam H$m~©Z S>¡`moŠgmBS> boH$a 

AmH$grOZ H$mo dmVmdaU _| _wº$ {H$`m OmVm h¡Ÿ&

gmo{ME :

àH¥${V _| _m§gmhmar àm{U`m| H$s g§»`m
H$_ ahZo H$m Š`m H$maU h¡?

 

AmH¥${V 9.25 Amhma {nam{_S>

 g^r Or{d`m| H$mo AnZm ApñVËd ~Zm`o aIZo Ho$ {bE {deofV… _Zwî` Ho$ AmpñVËd Ho$ {bE 

Eogm g§VwbZ àH¥${V _| ~Zm`o aIZm AË`§V _hËdnyU© h¡Ÿ& AnZo ñdmW© Ho$ {bE h_ àH¥${V Ho$ g§VwbZ 

H$mo ~~m©X Z H$aoŸ&
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`mX a{I`o

· Amhma H$m godZ H$aZm, D$Om© Ho$ {bE CgH$m Cn`moJ H$aZm, emar[aH$ aMZm VWm

 CgH$mo XwañV ~Zm`o aIZo H$s pñW{V H$mo nmofU H$hm OmVm h¡Ÿ&

· Amhma H$m godZ H$aZm, nmMZ H$aZm AdemofU H$aZm, ñdm§JrH$aU Ed_² {dgO©Z

 `o nmofU Ho$ nm§°M ñVa h¢Ÿ&

· ñdnmofr AnZo Amhma H$mo Amn hr V¡`ma H$aVo h¢Ÿ&

· g^r hao gñ` ñdnmofr hmoVo h¢Ÿ& `o àH$me g§íbofU go AnZm Amhma Amn hr V¡`ma

 H$a boVo h¢Ÿ&

· Zrdr Omo AnZo Amhma Ho$ {bE AÝ¶ nm¡Ymo AWdm àm{U¶m| na {Z^©a H$aVo h¢&  nanmofr 

 H$hbmVo h¢&

· Or{d`m| Ho$ Ûmam Amhma H$mo EH$ gmW nyU©én go {ZJbZo H$s {d{Y H$mo KZmhmar

 nmofU H$hVo h¢Ÿ&

· Ordr AnZo Amhma H$mo Amn hr V¡`ma H$aboZo H$s {d{Y H$mo gñ`{d{Y nmofU

 H$hVo h¢Ÿ&

· gS>Zodmbr O¡{dH$ dñVwAm| go AnZm Amhma àmá H$aZo H$s {d{Y H$mo H$dH${d{Y

 nmofU H$hVo h¢Ÿ&

· namdbå~r Ordr A{VWo` àm{U`m| go Amhma àmá H$aZo H$s {d{Y H$mo namdbå~r

 nmofU H$hVo h¢Ÿ&

· gñ` òmoVm| go Amhma nmZodmbo Ordr, gñ`mhmar H$hbmVo h¡Ÿ&

· _m§°g ImZodmbo Ordr _m§gmhmar H$hbmVo h¢Ÿ&

· gñ` Ed§ àmUr-XmoZmo§ Ho$ CËnmXZm| H$mo ImZodmbo Ordr {_lmhmar H$hbmVo h¢&

· Ordr Omo AÝ¶ Or{d¶m| Ho$ aº$ go nmofU H$aZodmbo MyfH$ H$hbmVo h¡&

· \$bm| H$mo ImH$a OrZodmbo Ordr \$bmhmar H$hbmVo h¢Ÿ&

· AZmOm| H$mo ImH$a OrZodmbo Ordr YmÝ`mhmar H$hbmVo h¢Ÿ&

· H$sQ>m| H$mo ImZodmbo Ordr H$sQ>mhmar H$hbmVo h¢Ÿ&

· _ao hþE àm{U`m| H$s Xoh H$mo ImZodmbo Ordr edmhar H$hbmVo h¢Ÿ&

· gñ` Ed_² àmUr AnZo ApñVËd Ho$ {bE, EH$ Xygao na Adbpå~V ahZo H$s KQ>Zm

 H$mo nañnamdbå~Z H$hVo h¢Ÿ&
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gyMZmE±

· gw~h H$m Cnmhma H$^r Z MwH$mE§°Ÿ& AnZo eara Ho$ {bE B§YZ, Cnmhma hr àXmZ

 H$aVm h¡Ÿ&

· Amhma H$mo AÀN>rVah M~mH$a ImB`oŸ& Bggo CgH$m AÀN>m nmMZ hmo OmVm h¡Ÿ&

· AÀN>o nmMZ Ed§ {dfH$mar dñVwAm| Ho$ {dgO©Z Ho$ {bE AÀN>r Vah nmZr nr{OEŸ&

· {VbMoÅ>m, amoJH$maH$ gyú_Or{d`m| H$m dmhH$ hmoVm h¡Ÿ& AV… AnZo Kam| go {VbMoÅ>m

 Xya a{IEŸ&

· Ka Ho$ Amg-nmg nmZr IS>m Zht hmoZm Mm{hEŸ& Ka _| n`m©á dm`w Am¡a àH$me AmVo

 ahoŸ& Bggo _ÀN>am| H$mo Ka go Xya aI gH$Vo h¢Ÿ&

· àH¥${V Ho$ g§VwbZ H$mo gwa{jV aIZo Ho$ {bE AnZo n[adma Ho$ ha EH$ gXñ` Ade`

 EH$-EH$ noS> C>JmH$a CgH$m nmbZ-nmofU H$a|Ÿ&

Aä`mg

I. àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a

CZHo$ à{V EH$ {Q>H$ (3) g§Ho$V bJmB©E :

 1. Xoh _| Amhma Ho$ Cn`moJ H$s à{H«$`m H$m Zm_

  A) Amhma H$m godZ  Am) nmofU

  B) {dgO©Z  B©) ñdm§JrH$aU

 2. àH$me g§íbofU _| gñ`m| Ho$ {bE Amdí`H$

  A)AmŠgrOZ  Am) Z¡Q´>moOZ

  B) gy`© àH$me  B©) {_Q²>Q>r

 3. {_lmhm[a`m| H$m EH$ CXmhaU h¡&

  A) hmWr  Am) _Zwî`

 B) ^oS>  B©) eoa
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 4. gS>Vr hþB© O¡{dH$ dñVwAm| go CJZodmbr gyú_Ordr

  A) H$dH$  Am) namdbå~r

  B) ñdnmofr  B©) {_lmhmar

 5. ham gñ`

  A) na nmofr  Am) H$dH$

  B) ñdnmofr  B©) KZmhmar

II. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1.  nanm ofr Am ¡a ñdnm ofr nañna ghm`H$ hm oZ o H$s ì`dñWm H$m o  

  H$hVo h¡Ÿ§Ÿ&

 2.  H$m`© H$aZo Ho$ {bE Amdí`H$  Amhma go àmá hmoVr h¡Ÿ&

 3.  _m §gmhmar à{U`m | ‘ o | _m §g H$m o MrbZo H o $ {b`o Amdí`H$ Xm § °V  

  hmoVo h¢Ÿ&

 4.  àH$me g§íbofU Ho$ {b`o gñ`m| H$mo __________ , __________ Ed§ 

  Amdí`H$ hmoVo h¢Ÿ&

 5.  Amhma H$mo nyU© én go EH$ gmW {ZJbZo Ho$ {dYmZ H$mo  nmofU H$hVo h¢Ÿ&

III. {ZåZ _| àË`oH$ Ho$ {b`o Xmo CXmhaU {b{IEŸ:

 1. ñdnmofr gñ` : __________ , __________

 2. {_lmhmar àmUr : __________ , __________

 3. gñ`mhmar àmUr : __________ , __________

 4. _m§gmhmar àmUr : __________ , __________
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IV. "A' gyMr _| Or{d`m| H$s Amhma {d{Y H$mo "Am' gyMr _| ahZodmbo àm{U`m| Ho$

gmW OmoS>H$a {b{IE :

  A  Am

 1. ñdnmofr  A) Om|H$

 2. gñ`mhmar  Am) ham gñ`

 3. {_lmhmar  B) _|T>H$

 4. H$sQ>mhmar  B©) ~mK

 5. MyfH$  C) H$m¡Am

   D$) Jm`

V. nhbo OmoS>r nXm| H$m gå~§Y OmZ H$a Xygao OmoS>r nXm| H$mo nyU© H$s{OEŸ:

 1. VmoVm  : \$bmhmar  : : __________ : YmÝ`mhmar

 2. H$dH$  : __________ : : H$sQ>mhmar    : S´>mogoam

 3. JwS>hb  : ñdnmofr   : : __________ : edmhmar

 4. gñ`{d{YnmofU  : hamgñ`  : : __________ : A_r~m

VI. {ZåZm| Ho$ {bE H$maU Xr{OE :

 1. hao gñ`m| H$mo ñdnmofr H$hVo h¢Ÿ&

 2. ~mK _m§gmhmar àmUr h¡Ÿ&

 3. Jmobr` H¥${_ namdbå~r g_yh go gå~§{YV h¡Ÿ&

 4. gñ` Ed_² àm{U`m| H$s g§»`m Ho$ ~rM g§VwbZ Amdí`H$ h¡Ÿ&

VII. g_yh go Agå~§{YV eãX Ho$ ZrMo aoIm§{H$V H$s{OEŸ:

 1. _ÀN>a, _ŠIr, {VVbr, A_r~m &

 2. H$m~©Z S>`moŠgmBS>, Ob, {dQ>m{_Z, nU©h[a_&

 3. eoa, IaJmoe, ~mK, {g`ma&

 4. `H¥$VnUm©^, H|$MwAm, \$sVmH¥${_, Jmobr` H¥${‘ 
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VIII. {ZåZ àíZm| Ho$ CÎma {b{IEŸ:

1.  AnZo eara Ho$ {bE Amhma Š`m| Amdí`H$ h¡?

2.  nmofU Š`m h¡?

3.  a{jV H$mo nmofU Ho$ ñVam| Ho$ ~mao _| CbPZ h¡Ÿ& AW© ñnï> hmoZo Ho$ {bE 

Bgo gh`moJ H$s{OEŸ&

4.  bú_r VmOm ~«oS> IarX bm`rŸ& Cgo ImZm ^yb JB©Ÿ& H$B© {XZm| ~mX `mX AmZo na Cgo 

ImobH$a XoIm Vmo ~«oS> na Hw$N> CJm hþAm XoIm J`mŸ& ~«oS> na CJm hþAm,  Š`m h¡?

`hm§° nmofUr` {H$g {d{Y H$m {ZarjU H$a|Jo?

5.  H$dH${d{Y nmofU Ed§ namdbå~r nmofU Ho$ ~rM Ho$ A§Va H$mo CXmhaU g{hV

  g_PmB`oŸ&

6.  EH$ JwS>hb gñ` Ho$ Ûmam Amhma V¡`ma H$aZo Ho$ {b`o Amdí`H$ dñVwE§° H$m¡ZH$

  H$m¡Z gr h¢? Bg à{H«$`m H$m Zm_ {b{IEŸ&

7.  Om_yZr ~oŠQ>o[a`m AnZo Amhma H$mo V¡`ma H¡$go H$a boVo h¡Ÿ§?

8.  Amhma {d{Y Ho$ AZwgma {ZÝ_ gy{MV nanmo{f`m| H$mo {d{^Þ àH$mam| _| dJuH¥$V

H$s{O`oŸ& H$R>\$moS>dm, h¡S´>m, {haU, {Ja{JQ>, Mrb, Om|H$, ~§Xa, MrVm, S´>mogoam, {~„r&

`moOZm H$m`©

 

 ·  Amhma {d{Y Ho$ AZwgma Or{d`m| Ho$ dJuH$aU H$m EH$ \$bmo-MmQ>© (fl ow chart) 

  V¡`ma H$s{OEŸ&

 ·   gñ`mhmar, _m§gmhmar Ed_² {_lmhmar à{§U`m| Ho$ {MÌm| H$m g§J«h H$a CÝh|

  AnZr `moOZm nwñVH$ _| {MnH$m`|Ÿ& 
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KQ>H$ - 10
Ob

(WATER)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :
·  Ob H$s àm_w»`Vm H$m {ddaU X|JoŸ& 

·  Ob Ho$ bjUm|H$s gyMr V¡`ma H$a|JoŸ&

·  à`moJ Ho$ Ûmam Ob Ho$ C~bZm§H$ H$m nVm bJm`|JoŸ&

·  {db`Z, {dbo`, {dbm`H$ Ho$ CXmhaU X|JoŸ&

·  Ob H$mo gmd©{ÌH$ {dbm`H$ Ho$ én _| nhMmZ|JoŸ&

·  A`moZ H$s n[a^mfm X|JoŸ&

·  dñVwAm| H$mo Ob _| KwbmZo na hmoZodmbo A`moZm| H$mo nhMmZ|JoŸ&

·  A`mo{ZH$ Am¡a AZ`mo{ZH$ `m¡{JH$m| Ho$ A§Va g_Pm`|JoŸ&

·  Ob MH«$ H$m {dVmdaU X|JoŸ&

·  A§VO©b H$m AW© g_P|JoŸ&

·  Ob Ho$ A^md gå~§Yr gyMr V¡`ma H$a|JoŸ&

·  Ob {Zd©hU {dYmZm| H$m A{^boI V¡`ma H$a|Jo&

·  dfm©Ob g§J«hU Ho$ Cn`moJm| H$s àe§gm H$a|JoŸ&

·  Ob g§ajU H$m AW© Ed§ àm_w»`Vm H$mo nhMmZ|JoŸ&

Ob H$m _hËd  (Importance of water) :

n¥Ïdr na pñWV AmíM`©H$maH$ dñVwAm| _| go Ob ^r EH$ h¡Ÿ& Cgo h¡S´>moOZ _moZmoŠgmBS> ^r 

H$hm Om gH$Vm h¡Ÿ& O¡d nmofU, O¡d {dH$mg Ed§ O¡d ApñVËd _o§ Ob H$m à_wI nmÌ h¡Ÿ& Ob Ho$ 

{~Zm n¥Ïdr na OrdZ Ho$ ApñVËd H$s H$ënZm Zht H$s Om gH$Vr h¡Ÿ& h_mar Xoh H$m 
2
3  ^mJ Ed§ 

aº$ H$m 
9
10 ^mJ Ob go hr ~Zm h¡Ÿ& n¥Ïdr H$s 

3
4  gVh ObmÀN>m{XV h¡Ÿ& `h Ob _hmgmJa, 

gamoda, _gwÐ Ed§ Z{X`m| O¡go òmoVm| _| CnbãY h¡Ÿ& AJmoMa Ob ~mîn én _| dmVmdaU _| _m¡OyX 

h¡Ÿ& R>§S>o àXoem| _| Ob KZ ~\©$ én _| CnpñWV h¡Ÿ& `h Ob h_mao J«h Ho$ Vmn_mZ H$m {Z`_Z 

H$aVm h¡Ÿ& Hw$N> Or{d`m| Ho$ Vmn_mZ H$mo ^r {Z`{_V H$aZo _| ^r Ob H$m gh`moJ àmá h¡Ÿ &
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Ob Ho$ bjU (Properties of water)  :

{nN>br H$jm ‘| grIo hþE ewÕ Omb Ho$ ‘yb^m¡{VH$ bjUm| H$m ñ‘aU H$a|& 

1.  ewÕ Ob, dU©a{hV nmaXeu Ðd h¡& 

2.  dh J§Y a{hV Ed‘² ñdmX a{hV Ðd h¡& 

3.  Ob EH$ ¶m¡{JH$ h¡ {Og ‘| 2…1 ‘| h¡Ś>moOZ Ed‘² A§³grOZ VËd hmoVo h¡& 

4.  Ob H$m amgm¶{ZH$ gyÌ h¡& H2O.

{ZåZ J{V{d{Y¶m| go Ob Ho$ Hw$N> AÝ¶ bjUm| H$m AÜ¶¶Z H$a|&
 

Bgo OmZ br{OE

      J«rH$ VËdkmZr Woëg Zo {dMma {H$¶m {H$ Ob ‘mÌ go {díd H$m {Z‘m©U hþAm h¡&  BgHo$ 
~mX A[añQ>mQ>b Zo à{Vnm{XV {H$¶m {H$ {díd Ho$ {Z‘m©U Ho$ Amdí¶H$ nm±M àYmZ VËdm| ‘| Ob 
^r VH$ h¡&  ^maVr¶ {gÕm§V ^r ¶hr Wm&  hoZar Ho$d|{S>e Zo h¡S´>moOZ Ed§ Am³grOZ ObmH$a 
Ob H$m {Z‘m©U {H$¶m&  bodmo{g`a Zo Ho$d|{S>e Ho$ à¶moJ H$mo {dÚwV Ymam nmZr ‘| àdm{hV 
H$aHo$ XmohamH$a {gÕ {H$¶m {H$ Ob ‘| Am³grOZ Ed‘² h¡S´>moOZ ‘m¡OyX h¢&  Bg Vah d¡km{ZH$m| 
Zo {gÕ{H$¶m {H$ Am³grOZ Ed‘ h¡S´>moOZ Ho$ g§¶moJ go ~Zo ¶m¡{JH$ H$mo Ob H$hVo h¢& 

H$m¶©H$bmn 10.1… bmb Ed‘² Zrbm {bQ>‘g H$mJO 
boH$a VH$ Ho$ ~mX EH$ Ob ‘| Sw>~moB¶o&  AmnZo ³¶m XoIm ? 
{bQ>‘g H$mJOm| Ho$ a§J Zht ~Xbo&  AV… ¶h n¸$m hþAm {H$ 
Ob Z Vmo Amåbr¶ h¡, Am¡a Z hr jmar¶&  Ob EH$ VQ>ñW 
Ðd nXmW© h¡&  dh Amåbr¶ ̂ r Zht h¡, Am¡a jmar¶ ̂ r Zht h¡& 
     Amåb VWm jmam| Ho$ ~mao _| AJbr H$jm _| g_P|Jo &
  

AmH¥${V 10.1 {bQ>‘g narjU

Zrbm {bQ>‘g 
H$mJO

bmb {bQ>‘g
H$mJO
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H$m¶©H$bmn 10.2… EH$ naIZbr boH$a Cg ‘| Hw$N> ~’©$ Ho$ Qw>H$S>o S>m{b¶o&  ~’©$ Ho$ Qw>H$S>o D$na 
CR>H$a V¡a Znm¶o, BgVah EH$ Ombr H$mo naIZbr Ho$ A§Xa aI|&  naIZbr Ho$ ^mJ H$mo ewÕ nmZr 

go ^[a¶o&  naIZbr Ho$ D$nar nm{Z 
H$mo C~bZoo VH$ Ja‘ H$s{OE& ZrMo Ho$ 
~’©$ Ho$ Qw>H$S>o {nKbVo Zht&  H$maU 
³¶m h¡ ? D$î‘m ~’©$ VH$ nhþMVr Zht 
h¡&  Bg{bE h‘ {ZîH$f© na nhþ±M 
gH$Vo h¢ {H$ nmZr D$î‘m H$m g§dmhH$ 
Zht h¡&  bo{H$Z dhZ Ho$ Ûmam Ob ‘| 
D$î‘m H$m ñWmZm§VaU hmoVm h¡&  

ewÕ Ob D$î‘m H$m Ag§dmhH$ h¡& 

AmH¥${V 10.3

Hw§$Or ewîH$H$moe 
{dÚwV ~ë~ 

{dÚwXJ« 

AmpñdV
 Ob 

H$m¶©H$bmn 10.3… EH$ ~rH$a ‘| 
Amg{dV  (distilled) Ob H$mo 
boH$a Cg ‘| Xmo {dÚwXJ« 
(electrode) IS>o H$s{OE&  {MÌ 
‘| {XIm¶o O¡go BZ {dÚwÐJ«m| H$mo EH$ 
ewîH$ H$moe (drycell) go EH$ 
{dÚwV ~ë~ Ho$ gmW Omo{S>¶o&  Amn 
H$m {ZarjU ³¶m h¡ ?  ~ë~ ³¶m 
àH$m{eV hmoJm ?  Zhr&  hmoVm h¡, 
³¶m| ?  

               ewÕ Ob D$î‘m H$m Ag§dmhH$ h¡& 

AmH¥${V 10.2

ªÀÄAdÄUÀqÉ

~’©$ Ho$ Qw>H$S>o 

naIZbr 

Ob pñn[aQ> 

(+) (-) 

nX ghm` :

Amg{dV Ob - ~mînrH$aU go 
àmËn Ob 
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Ob H$m C~bZm§H$  (Boiling point of water) :

H$m¶©H$bmn 10.4…  EH$ H$m§M Ho$ âbmñH$ ‘| 
Amg{dV Ob H$mo boH$a âbmñH$ Ho$ ‘w±h H$mo 
{Ûa§Y« H$mJ go ~§X H$s{O¶o&  {MÌ ‘| {XIm¶o 
O¡go EH$ a§Y« Ho$ Ûmam Vmn‘mnH$ Am¡a Xÿgao 
a§Y« Ho$ Ûmam Vmn‘mnH$ Am¡a Xÿgao a§Y« ‘| EH$ 
{ZH$mgZbr a{IE&  âbmñH$ H$mo ñQ>¢S> go 
Omo{S>¶o&  âbmñH$ H$mo Ja‘ H$aVo OmB¶o&  
Ob H$m Vmn‘mZ ~T>Vm OmVm h¡&  BgH$m 
{ZarjU H$a|&  Vmn‘mZ ~T>Vo hþE nmZr 
C~bZo bJVm h¡&  A~ Vmn Ho$ ñVa H$mo 
nhMm{Z¶o&  VnmZm Omar aI| Vmo ³¶m 
Vmn‘mZ ^r ~T>oJm ? Zhr&  Vmn‘mZ pñWa 
h¡&  nmZr {Og pñWa Vmn‘mZ ‘| C~bVm h¡, 
Cg Vmn‘mZ H$mo C~bZm§H$ (boiling 
point) H$hVo h¢& 

g‘wÐr Vb na nmZr H$m C~bZm§H$ 100 h¡& 

Bgo OmZ br{O¶o 

 * 00C Vmn‘mZ ‘| Ob KZrH¥$V hmoVm h¡&  (freezes).
 * 40C ‘| Ob H$m KZËd (density) 1000kg/m3 or 1000kgm-3  h¡& 

Bgo OmZ br{O¶o 

Ob H$mo 00C go 40C VH$ VnmZo na dh g§Hw${MV hmoVm h¡& 40C go AmJo VnmZo na dh 
{dH${gV hmoVm h¡&  Ob Ho$ Bg JwUY‘© H$mo Ob H$mo Ob H$m Ag§JV {dH$gZ (anomalous 
expansion) H$hVo h¢& 40C ‘| Ob H$m Am¶VZ H$‘ hmoH$a CgH$s gm§ÐVm A{YH$ hmoVr h¡& 

gmo{M¶o
  {d{^Þ òmoVmo Ho$ nmZr H$s é{M ^r {d{^Þ hmoVr h¡, ³¶m| ?

  Zb Ho$ nmZr Ed‘² df© Ho$ nmZr Ho$ O[a¶o {dÚwV àdm{hV hmoVm h¡, ³¶m| ?

  erV àXoem| ‘| dmVmdaU H$m Vmn‘mZ hmoZo na dhm± H$s ObdmhH$ Z{bH$mE± ’y$Q> OmVr 
h¢& ³¶m|?

  AmpñdV Ob nrZo Ho$ {bE ¶mo½¶ Zht hmoVm, ³¶m| ?

AmH¥${V 10.4

a~S>H$mJ

ñQ>¢S>

pñn[aQ>-b¡ån

âbmñH$

Vmn‘mnH$
{ZH$mg Zbr 
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{db¶Z  (Solution) :

{nN>br H$jm ‘o§ Amn Zo {d{^Þ {‘lU§ Ho$ ~mao ‘| grI {b¶m h¡&  Ob ‘| e¸$a Ho$ {‘lU 
H$mo H¡$go V¡¶ma H$a gH$Vo h¢ ?  H$m±M Ho$ ~rH$a ‘| Ob boH$a Cg‘| e¸$a Omb H$a {dbmo{S>V H$aVo 
ah¢&  Yrao Yrao e¸$a KwbVr ahoJr&  ¶h e¸$a H$hm± JB© ?  dmñVd ‘| e¸$a Ob ‘| {dbrZ hmoZo 
go AÑí¶ hmoJB©&  Bg nmZr Ho$ {‘lU H$mo ~mînrH¥$V H$a|, e¸$a nwZ… Vh‘| eof ah Om¶oJr&  na§Vw 
Ob ‘| e¸$a {dbrZ AdñWm ‘| Cgo àË¶oH$ én go nhOmZ Zht gH$Vo h¢ ³¶m| {H$ Ob ‘| e¸$a 
H$m g‘m§J {‘lU  (homogeneous mixture) V¡¶ma hmoVm h¡&  Xÿgar dñVwAm| Ho$ gmW 
^r ³¶m {‘lU Eogm hr hmoJm ?

H$m¶©H$bmn 10.5   gmYmaU Z‘H$, aoV, MmH$MyU©, H$mo¶bo H$m MyU© Ed‘² Vm‘«gë’o$Q> Ho$ Cn¶moJ 
go Cnamoº$ H$m¶©H$bmn H$mo nwZamd{V©V H$s{OE&  Bg Vm{bH$m H$mo nyU© H$s{OE& 

dñVw Ob _| {dbrZ hmoVm h¡& Ob _| {dbrZ Zht hmoVm h¡& 

gmYmaU Z‘H$ 

aoV 

MmH$MyU©

H$mo¶bo H$m MU© 

Vm‘« ñb’o$Q> 

BZ H$m¶©H$bmnm| go {ZU©¶ Xo gH$Vo h¢ {H$ Hw$N> dñVwE± CXmhaU Ho$ {bE gmYmaU bdU, Vm‘« 
gë’o$Q> Ob ‘| {dbrZ hmoZo Ho$ H$maU AÑí¶ hmo OmVo h¢&  Eogr dñVwE± {dbrZ hmo H$a Ob H$mo AnZm 
ñdmX Am¡a a§J àXmZ H$aVr h¢&  aoV, MmH$MyU©, H$mo¶bmMyU© Ob ‘| {dbrZ Zht hmoVo h¢&  gmYmaU 
bdU Am¡a Vm‘«gë’o$Q> H$m nmZr Ho$ gmW hmoZodmbo {‘lU H$mo {db¶Z H$hVo h¢&  Xmo AWdm A{YH$ 
dñVwAm| Ho$ g‘m§J {‘lU H$mo {db¶Z H$hVo h¢& 

H$m¶©H$bmn 10.6 : Ob H$m Cn¶moJ H$aHo$ H$‘ go H$‘ nm±M {db¶Zm| H$mo V¡¶ma H$a|& 

{dbo¶ Ed‘² {dbm¶H$  (Solute and solvent) :

100ml  Ob br{OE&  Cg‘| 10g  gmo{S>¶‘ ³bmoamBS> {‘bmH$a {dbrZ H$sOE&  ObHo$ 

JmÌ ‘| H$moB© A§Va ³¶m {XI nS>Vm h¡ ?  Zht&  BgH$m AW© ¶h h¡ {H$ gmo{S>¶‘ ³bmoamBS> 

Ho$ AUw ObmUwAm| Ho$ ~rM Ho$ Imbr AdH$me ‘| g‘mOmVo h¢&  Cnamoº$ CXmhaU ‘| gmo{S>¶‘ 
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³bmoamBS> Omo Ob ‘| {dbrZ hmo OmVm h¡, {dbo¶ (solute) H$hbmVm h¡&  {dbo¶ {Og‘| {dbrZ 

hmo OmVm h¡, Cgo {dbm¶H$ (solvent) H$hVo h¢&  {dbo¶ VWm {dbm¶H$ KZ, Ðd Ed‘² A{Zb 

pñW{V¶m| ‘| ^r hmo gH$Vo h¢& 

gmo{ME 

Hw$N> KZénr {db¶Z hmoVo h¢&  do H$m¡Z-H$m¡Z go h¢ ?

H$m¶©H$bmn 10.7 :  Ob Ho$ Abmdm AÝ¶ H$moB© VrZ {dbm¶H$m| H$m C„oI H$s{OE& 

H$m¶©H$bmn 10.8 :  {ZåZ gy{MV {db¶Zm| ‘| {dbo¶ VWm {dbm¶H$m| H$m C„oI H$s{OE&  

gmo{S>¶‘ ³bmoamBS> H$m {db¶Z, Vm‘«gë’o$Q> H$m {db¶Z, nmoQ²>¶m{g¶‘² na‘m§JZoQ> H$m {db¶Z& 

Ob EH$ gmd©{ÌH$ {dbm¶H$  (Water is a universal solvent) :

H$m¶©H$bmn 10.9 :  {‘Q²>Q>r H$m Vob, Ob VWm oa§S>r H$m Vob - VrZm| H$mo g‘ à‘mU ‘| AbJ-

AbJ naIZ{b¶m| ‘| b| b|&  5 Z‘H$ Ho$ XmZo, ha EH$ naIZbr ‘| S>m{b¶o&  10 {‘ZQ²>g níMmV² 

{ZarjU H$a|&  AmnH$m ³¶m {ZU©¶ hmoJm ?  Bgr à¶moJ H$mo 5 e¸$a Ed‘² Vm‘« gë’o$Q> (Zrbm 

WmoWm) Ho$ Cn¶moJ go nwZamd{V©V H$s{OE&  Amn Ho$ {ZU©¶ {ZåZ Vm{bH$m ‘| ^[a¶o& 

dñVwE± 
{‘Q²>Q>r Ho$ Vob ‘| 
{dbrZ hmoVm h¡ / 

Zht hmoVm h¡& 

Ob ‘| {dbrZ hmoVm 
h¡ / Zht hmoVm h¡& 

Ea§S>r Ho$ Vob ‘| 
{dbrZ hmoVm h¡ / 

Zht hmoVm h¡& 

Z‘H$

e¸$a  

Vm‘« gë’o$Q> 
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Ob AZoH$ dñVwAm| H$mo AnZo ‘| {dbrZ H$a gH$Vm h¡, AV… Ob H$mo gmd©{ÌH$ {dbm`H$ 
(universal solvent) H$hVo h¢& dfm©Ob Ed§ g‘wÐr Ob O¡go Z¡g{J©H$ ObòmoV H$m Ob AZoH$ 

I{ZO bdUm| H$mo AnZo ‘| {dbrZ H$a boVm h¡&  {ZgJ© ‘| àmá hmoZodmbm AË¶§V ewÕ H$hbmZodmbm 

dfm©Ob 0.005% à‘mU ‘| bdUm| go ¶wº$ hmoVm h¡ Vmo g‘w{Ð Ob 3.5% bdUm| go ¶wº$ hmoVm h¡& 

Bgo OmZ br{OE… 

     dfm©Ob ^y{‘ {‘Q²>Q>r Ho$ naVm| go hmo H$a OmVo hþE J[aï> à‘mU ‘| bdUm| H$mo {dbrZ 

H$aboVm h¡&  bmIm| dfm] go I{ZObdU g‘wÐr Ob ‘| B¸$Å>o hmo aho h¢&  BgHo$ gmW g‘wÐ Ho$ 

^rVa Ádmbm‘w{I¶m| go I{ZObdU g‘w{Ð Ob ‘| {dbrZ hmo aho h¡§&  g‘wÐr Ob ‘| J[aï> à‘mU 

‘| {dbo¶ {dbrZ hmoZo na, Eogm nmZr nrZo Ho$ {b¶o ¶mo½¶ Zht hmoVm h¡&  Bg Vah Ho$ Ob H$mo 

bdUOb(saline water) H$hVo h¢&  JwOamV, amOñWmZ Ed‘² H$Zm©Q>H$ Ho$ Hw$N> àXoem| ‘| 

bdU¶wº$ Ob EH$ ~S>r g‘ñ¶m Ho én ‘| ho& 

Bgo OmZ br{OE

     A{Vgma (diarrhoea) Ed§ {ZO©brH$aU (dehydration) go nr{S>V ì¶{º$ H$mo 
bdU¶wº$ Ob gyMr ̂ oX Ho$ O[a¶o {X¶m OmVm h¡&  ½byH$moO, gmo{S>¶‘ ³bmoamBS> BË¶m{X H$m {‘lU 
hr bdU¶wº$ Ob h¡&  Amo.Ama.Eñ. (O.R.S - Oral Rehydration Solution) 
{db¶Z H$m ñ‘aU H$a|& 

Bgo OmZ br{OE

1 brQ>a g‘wÐr Ob ‘| bJ^J 35g bdU hmoVo h¡& 

A¶moZ VWm A¶mo{ZH$ {db¶Z  

AmH¥${V 10.5 

ewîH$H$moe 
{dÚwV ~ë~

Hw§$Or 

gmo{S>¶‘ 
³bmoamBS> H$m 

{db¶Z

(Ions and Ionic solutions) :  
Amg{dV Ob {dÚwV H$m Ag§dmhH$ hmoVm h¡&  Bgo 

H$m¶©H$bmn 2.3 ‘| Amn g‘Po hþE h¢&  gmo{S>¶‘ ³bmoamBS> 
H$mo Amg{dV Ob ‘| {‘lrV H$aZo Ho$ Ûmam à¶moJ H$mo 
nwZamd{V©V H$a|&  A~ ~ë~ ³¶m àH$m{eV hmo OmEJm ?  
Or hm±&  Bg A§Va H$m ³¶m H$maU h¡ ?

O~ gmo{S>¶‘ ³bmoamBS> Ob ‘| {dbrZ hmoVm h¡ ?  
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V~ dh gmo{S>¶‘ A¶mZ Ed‘² ³bmoamBS> A¶mZm| ‘| {d^º$ hmo OmVm h¡&  Ob ‘| A¶mZ {dbrZ 

ahVo h¢&  AV… ¶h EH$ A¶m{ZH$ {db¶Z (Ionic solution) Jh¡&  {dÚwV dmhH$Vm Ho$ {bE 

¶o A¶mÝg {Oå‘oXma hmoVo h¢&  nmZr ‘| Omo ¶mo{JH$ {‘bmZo na A¶moZm| H$mo CËnÞ H$aVm h¡ BZh| 

{dÚwV {díboî¶ H$hVo h¢&

‘ybVËdm| Ho$ na‘mUw ‘| YZm{dï> àmoQ>moÝg Am¡a F$Um{dï> Bbo³Q>moÝg hmoVo h¢&  na‘mUw ‘| àmoQ>moZm| 

H$s g§»¶m Ho$ ~am~a Bbo³Q´>moÝg hmoVo h¢ Bg{b¶o {H$gr VËd H$m na‘mUwVQ>ñW hmoVm h¡&  bo{H$Z gmo{S>¶‘ 

³bmoamBS> {dbrZ hmoVo g‘¶ gmo{S>¶‘ AnZm EH$ Bbo³Q´>moZ ³bmoarZ H$mo Xo XoVm h¡&  AV… gmo{S>¶‘ 

‘| Bbo³Q´>moZm| H$s VwbZm ‘| EH$ àmoQ>moZ A{YH$ hmo OmVm h¡&  Bgr{b¶o dh YZm{dï> (Positively 

charged) hmo OmVm h¡&  BgrVah ³bmoamBS> ‘| àmoQ>moZm| H$s VwbZm ‘| EH$ Bbo³Q´>moZ A{YH$ hmo 

OmVm h¡&  AV… dh F$Um{dï> hmo OmVm h¡&  Eogo YZm{dï> Am¡a F$Um{dï> H${UH$mAm| H$mo A¶mÝg 

H$hVo h¢&  YZm{dï> A¶mZm| H$mo Ho$Q>`mÝg (cations) H$hVo h¢, Ed§ F$Um{dï> A`moZm| H$mo EZ`moÝg 

(anions) H$hVo h¢&  A~ Bg à¶moJ H$mo Ob ‘| e¸$a H$mo {dbrZ H$amVo hþE XmohamB¶o&  ~ë~ 

àH$m{eV Zht hmoVm h¡&  BgH$m AW© ¶h h¡ {H$ {dÚwV  dmhH$Vm Ho$ {b¶o dhm± A¶moÝg Zht hmoVo 

h¢&  e¸$a A¶mZm| ‘| {d^º$ Zht hmoVr h¡&  dñVwE± nm{Z ‘| {dbrZ hmoVo g‘¶ A¶mZm| ‘| {d^º$ 

Zht hmo Vmo A{dÚwV {díboî¶ (non electrolytes) H$hbmVo h¢&  {db¶Z {Og‘| A¶mÝg Z 

hmoVmo dh AZm¶m{ZH$ {db¶Z (non-ionic solution) H$hbmVm h¡& 

H$m¶©H$bmn 10.10… : {ZåZ H$mo A¶m{ZH$ Ed‘² AZ¶m{ZH$ {db¶Zmo| ‘| dJuH¥$V H$s{OE& 

  Vm‘« gë’o$Q> {db¶Z, e¸$a H$m {db¶Z, gmo{S>¶‘ ³bmoamBS> {db¶Z H$m~©Z Q>oQ´>m³bmoamBS> 
{db¶Z& 
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Bgo OmZ br{OE

AmH¥${V 10.6 ‘mBH$b 
’$maS>o 

   A¶moZ eãX H$mo ‘mBH$b ’$maS>o Zo hr gy{MV {H$¶m&  dh 

B§½b¢S> H$m {Zdmgr, bmohma H$m nwÌ Wm&  àma§^ ‘| dh nwñVH$m| 

Ho$ {OëXgmOr Ho$ én ‘| H$m‘ H$aVm Wm&  B§½b¢S> Ho$ am¶b 

gmogmBQ>r Ho$ AÜ¶mnH$ ga hm§’«$s S>odr Ho$ àdMZm| go à^m{dV 

hmo H$a CZHo$ àdMZm| H$mo nwñVH$m| Ho$ én ‘| àH$m{eV {H$¶m&  

VV² níMmV S>odr Ho$ ghm¶H$ ~Z H$a am¶b gmogmBQ>r ‘| à¶moJ 

àXe©H$ Ho$ én ‘| em{‘b hþE&  ~mX ‘| BÝgQ>rQ²>¶yQ> H$m {ZX}eH$ 

~Z H$a CÝhm|Zo AZoH$ Am{dîH$ma {H$¶o& 

Bgo OmZ br{OE        

AmH¥${V 10.7 
ñdm§Q>o Aahr{Z¶g 

   ñdrS>Z H$m ^m¡V emñÌk ñdm§Q>o Aah{Z¶g Zo A¶m{ZH$aU {gÕm§V 
H$m ‘§S>Z {H$¶m&  Bg {gÕm§V Ho$ {bE CÝh| Zmo~b nwañH$ma àmá hþAm& 

    A~ VH$ h‘ Ob H$s àm‘w»¶Vm Ed‘² JwUY‘© grI MwHo$ h¢&  BgHo$ ~mX h‘ Ob Ho$ g§ajU 
Ho$ ~mao ‘| g‘P|Jo& 

Ob H$m g§ajU  (Conservation of water) :

n¥Ïdr Ho$ {Z‘m©U Ho$ gmW Ob AmpñVËd ‘| ah H$a Or{d¶m| Ho$ {dH$mg ‘| à‘wI nmÌ aIVm 

h¡&  Ob Ho$ {~Zm Ordr Or Zht gH$Vo h¢&  BgHo$ Abmdm ‘Zwî¶ J¥hmH$m¶m] Ho$ {bE hr Zht, ~aZ² 

H¥${f CÚmoJ Ed‘² CËnmXZ O¡go Am¡Úmo{JH$ CÚmoJm| Ho$ {bE ^r Ob H$m {Za§Va Cn¶moJ H$aVo Om 

ahm h¡&  VWm{n àH¥${V go Ob CnbãY hmoVm hr Om ahm h¡&  na§Vw gXm bä¶ hmoZodmbm ¶h Ob 

ZdrH¥$V (renewable) gmYZ h¡&  ¶h {H$g Vah gmÜ¶ hmoVm h¡ ?  dfm© Ho$ hmoZo go àH¥${V 

Ho$ Ûmamm YaVr na Ob àmá  hmoVm h¡&  dfm© {H$gVah hmo gH$Vr h¡ ?

Bgo OmZ br{OE

ha df© ‘mM© 22 H$mo {dídOb {Xdg Ho$ én ‘| ‘Zm¶m OmVm h¡& 
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ObMH«$  (Water cycle) : 

AmH¥${V 10.8 ObMH«$ 

   ¶hm± àXÎm {MÌ H$m {ZarjU H$a|&  n¥Ïdr na pñWV 
Ob, gy¶© Vmn go Ja‘ hmo H$a ~mînrH¥$V hmo OmVm h¡&  
¶h Ob~mîn D$na dm¶w ‘§S>b ‘| ~mXbm| Ho$ én ‘| nhþ±MVm 
h¡&  BZ ~mXbm| H$mo R>§S>H$ nhþ±MZo na Ob {h‘ Ho$ én 
‘| ^y{‘ na ~agmVm h¡&  Bg à{H«$¶m Ho$ Ûmam Ob nwZ… 
ZdrH¥$V hmo OmVm h¡&  Bg Z¡g{J©H$ à{H«$¶m H$m Zm‘ ³¶m 
h¡ ? ¶h ObMH«$ h¡&  Ob MH«$ EH$ {Za§Va à{H«$¶m h¡&  
{OgHo$ ~mînrH$aU, gm§ÐrH$aU Ed§ AdjonU O¡go VrZ 

ñVa hmoVo h¢&

1. ~mînrH$aU  (Evaporation) :

H$m¶©H$bmn 10.11… ^rJohþE H$nS>o H$mo gy¶©àH$me ‘| ’¡$bmE±&  Hw$N> 

g‘¶ ~mX {ZarjU H$a|&  H$nS>o ‘| pñWV Obm§e H$hm± J¶m ?  gy¶© H$s 

Cî‘m go H$nS>o ‘| pñWV Obm§e ~mînrH¥$V hmo J¶m& 

Bgr Vah Vmbm~, ZXr Ed§ ‘hmgmJam| Ho$ òmoVm| H$m Ob gy¶© Vmn go Ja‘ hmo H$a ~mînrH¥$V 
hmoVm h¡, Am¡a Ob~mîn dmVmdaU ‘| Om nhþ±MVm h¡&  Bg KQ>Zm H$mo ~mînrH$aU H$hVo h¢&

2. gm§ÐrH$aU  (Condensation) :

H$m¶©H$bmn 10.12…  EH$ ~rH$a   ‘| C~bZodmbm nmZr 

br{OE&  Cgo EH$ T>¸$Z go ~§X H$a|&  Hw$N> g‘¶ ~mX Xo{IE&  

T¸$Z H$s {ZMbr gVh na nmZr H$s ~y§X| {MnH$s hmoVr h¢&  

¶h ³¶m| hmoVr h¢&  Ob H$m ~mîn O~ R>§S>o T>¸$Z Ho$ gånH©$ 

‘| AmVm h¡, dh Ob H$s q~XþAm| H$m én YmaU H$aVm h¡&

     Bgr Vah dmVmdaU _| O~ ~mînrH$aU Ho$ Ûmam Ob ~mîn nhþ§°MVm h¡, dh ~mXbm| Ho$ én 

_| BH$Æ>m hmoVm h¡Ÿ& `{X ~mXbm| H$mo R>§S>H$ nhþ§°MZo go dh Ob H$s {~§XwAm| _| ~Xb OmVm h¡Ÿ& Bg 

KQ>Zm H$mo g§ÐrH$aU H$hVo h¢Ÿ&

AmH¥${V 10.9

AmH¥${V 10.10
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3. AdjonU (Precipitation) :
 ~mînrH$aU Ho$ Ûmam ~mîn BH$Æ>m hmo H$a ~S>o-~S>o ~mXbm| Ho$ én _| gm§ÐrH¥$V hmoVm h¡Ÿ& ~mXbm| 

Ho$ Mmam| Va\$ H$s dm`w go R>§S>H$ nhþ§°MZo na ~mXbm| _| Ob H$s ~y§°X| BH$Æ>r hmo OmVr h¡§Ÿ& gm§ÐrH$aU 

~T>>Zo go Ob H$s ~y§°X| ^madmZ hmo H$a dfm© (rain) Ho$ én _| n¥Ïdr na {JaVr h¢Ÿ& ~mXbm| go 

dfm© `m {h_ (snow) {JaZo H$s à{H«$`m H$mo AdjonU H$hVo h¢Ÿ& ObMH«$ H$s à{H«$`m {Za§Va 

MbZo Ho$ H$maU Ob h_oem {_bVm ahVm h¡Ÿ& VWm{n h_| Ob Ho$ A^md (scarcity) H$m 
gm_Zm H$aZm nS>Vm h¡, `h H¡$go? O¡go h_ OmZVo h¢, n¥Ïdr H$m 3

4  ^mJ Ob go Amd¥V h¡Ÿ& dfm©, 

Ob H$m à_wI òmoV hmoZo na ^r dfm© H$m Ob g_wÐ (sea) gmJa (ocean), ZXr (river) 
gamoda (lake) O¡go òmoVm| _| BH$Æ>m hmoVm h¡Ÿ& ^y{_H$s JhamB© _| MÅ>mZm| H$s Xama| Ed_² a§Y«m| _| 

dfm© H$m Ob BH$Æ>m hmoVm h¡Ÿ& ^y{_ H$s JhamB© _| BH$Æ>o Ob 

H$mo A§VO©b (underground water) H$hVo h¢Ÿ& ^y{_ 
_| 97% Ob g_wÐ Ed_² gmJmamo _| h¡Ÿ& `h bdU {_{lV 

Ob (salt water) hmoVm h¡Ÿ& `h Ob nrZo Ho$ {bE VWm 

CÚ_m| _| à`wº$ {H$`m Zht Om gH$Vm h¡Ÿ& Ho$db 3% Ob, 

VmOo Ob (freshwater) Ho$ én _| CnbãY h¡, {Og _| 

2% Y«wd àXoem| _| ~\©$ Ho$ én _| ~§Ym hþAm h¡, VWm 1% VmOm 

Ob ZXr VWm gamoda O¡go òmoVm| _| _m¡OyX h¡Ÿ& BVZm hr Ob 

nrZo Ho$ {bE VWm H¥${f Ed§ CÚ_m| Ho$ {bE à`wº$ {H$`o OmZo 

Ho$ {bE gw`mo½` h¡Ÿ& Bg Vah n¥Ïdr Ho$ g_yMo Ob _| Cn ẁº$ 

hmoZodmbm Ob AË §̀V {_V à_mU _| h¡Ÿ&

 nX ghm` :

VmOmOb - Ob {Og_| AË`§V H$_ 

à_mU _| bdU {dbrZ hm|Ÿ&

         gmo{ME :

g_wÐ VWm gmJam| H$m Ob nrZo VWm H¥${f 

H$aZo Ho$ {bE Š`m Cn`moJ H$aZm gmÜ` hmo 

gH$Vm h¡?

  

H$m`©H$bmn 10.13 : A{Zdm`© H$maUm| go EH$ gámh ^a Amn Ho$ Ka _| Ob H$s Amny{V© 

Z hmo gHo$ Vmo Amn Ho$ Ûmam gm_Zm H$s OmZodmbr g_ñ`mAm| H$s gyMr ~ZmE§°Ÿ&

AmH¥${V 10.11 

Ob H$m {dVaU

g_wÐ VWm _hmgmJa-97%

~\©$-2%

ZXr,

gamoda

BË`m{X-1%
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{ZåZ {MÌm| H$m {ZarjU H$a| VWm narpñW{V`m| H$s H$ënZm H$a|Ÿ&

AmH¥${V 10.12

¶{X {Z¶{‘V én go dfm© Z hmoZo na à{V{XZ Cn¶moJ Ho$ {bE Am¡a H¥${f Ho$ {bE nm{Z H$s 

H$‘r hmoVr h¡&  Bg pñW{V H$mo AH$mb/jm‘ (drought) H$hVo h¡&  nmZr H$s H$‘r hmoZo go 

’$gb CJmZm gmÜ¶ Zht hmoVm h¡&  nrZo Ho$ {bE nmZr H$s H$‘r, ImZo Ho$ {bE Amhma H$s H$‘r 

H$s narpñW{V h‘| PobZo nS>Vr h¡&  Bg narpñW{V H$m gm‘Zm H$aZo H$m gm‘Ï¶© Z hmoZo Ho$ {bE 

AnZo OmZdam| Ho$ gmW Xÿgao ñWmZm| Ho$ {bE ñWmZm§V[aV hmoVo h¢& 

^y{_ na CnbãY Ob H$m à_mU CVZm hr ahVm h¡, bo{H$Z gñ`, àmUr Ed§ _mZdm| Ho$ 

Cn`moJr Ob H$m à_mU {XZ-~-{XZ H$_ hmoVm OmVm h¡Ÿ& Bgr narpñW{V H$mo Ob H$m A^md 

(scarcity of water) H$hVo h¢Ÿ& Ob Ho$ A^md Ho$ H$maU Š`m-Š`m hmo gH$Vo h¢ ?

H$m`©H$bmn 10.14 : Ob Ho$ A^md Ho$ H$maUm| H$s gyMr V¡`ma H$a|Ÿ&

Ob Ho$ A^md Ho$ _w»` H$maU (The main reasons for water scarcity) :

 1. OZg§»`m {dñ\$moQ> (Population explosion) :
OZg§»`m {dñ\$moQ> H$s dhO go Ob H$m Cn`moJ {Za§Va ~T>Vm Om ahm h¡Ÿ& Vrd«Vm go ~T>Zodmbr 

OZg§»`m Ho$ AZwgma _mZdmon`moJr Ob H$m à_mU Zhr§ ~T>Vm h¡Ÿ& OZg§»`m H$s ~T>moÎmar H$s dOh 

go Amhma H$s Amny{V© Ho$ {b`o H¥${f H$s J{V{d{Y`m± VWm CnOr{dH$m Ho$ {bE CÚ‘ ^r ~T> ah¡ h¢&  

AV… A{V[aº$ à‘mU ‘| Ob H$m Cn¶moJ ~T> ahm h¡&  AV… Ob Ho$ A^md H$s pñW{V hmo ahr h¡&
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2. dfm© H$m Ag‘mZ {dVaU  (Uneven distribution of rainfall) :

dfm© Ob H$m à‘wI òmoV, {OgH$m g^r Amoa g‘mZVm go {dVaU Zht h¡&  Hw$N> àXoem| ‘| 

AË¶{YH$ Ed‘² AÝ¶ àXoem| ‘| gmYmaU à‘mU ‘| dfm© H$m nVZ hmoVm h¡&  A{VH$‘ dfm©dmbo àXoem| 

‘| gm‘mÝ¶V¶m Ob H$m A^md {XImB© XoVm h¡&  BZ àXoem| ‘| nrZo Ho$ nmZr H$s Amny{V© EH$ Ádb§V 

g‘ñ¶m (burning problem) ~ZJB© h¡& 

H$m¶©H$bmn 10.15… ^maV ‘| A{V A{YH$ Am¡a A{VH$‘ dfm©dmbo àXoem| H$s gyMr V¡¶ma H$a|&

3. A§VO©b Ho$ ñVa H$m õmg  (Decline of Ground water table) :

A§VO©b ̂ y{‘ Ho$ A§Xa H$m Ob òmoV h¡&  J¥h H$m¶© Am¡a H¥${fH$m¶m] Ho$ {bE A§VO©b na Adbå~Z 

A{YH$ hmoZo go A§VO©b Ho$ ñVa H$m õmg hþAm h¡&  Hw$N> àXoem| ‘| A§VO©b nyam gyI J¶m h¡& 

Iwbo Hw$E± (open well) AWdm ZmbHy$n (tube well)Ûmam nrZo Ho$ {bE Ed§ H¥${f H$m¶m} 

Ho$ {b¶o AË¶{YH$ Ob H$m Cn¶moJ {H$¶m Om ahm h¡&   

H$m¶©H$bmn 10.16 : AnZo {ejH$m| Ed§ g§ajH$m| H$s ghm¶Vm go AnZo joÌ Ho$ A§VO©b Ho$ ñVa 

Ho$ ~mao ‘| OmZH$mar BH$Å>r H$a|& 

4. Ob H$m àXÿfU (Pollution of water) : 

Ob-àXÿfU EH$ J§̂ ra g‘ñ¶m h¡&  Ob Ho$ àXÿfU go Ob AnZr JwUmË‘H$Vm H$mo Imo H$a Cn¶moJ 

Ho$ {bE A¶mo½¶ hmo OmVm h¡&  gmd©{ÌH$ {db¶Z (universal solvent) Ho$ én ‘| ~hþe… H$B© 

dñVwdm| H$mo AnZo ‘| {dbrZ H$a Ho$ Xÿ{fV hmo OmVm h¡&  ¶hr Ob H$m àXÿfU h¡& 

J¥hH$m¶© go CË‘Þ dÁ¶© nXmW© Am¡a H¥${f Ed§ Am¡Úmo{JH$ dmÁ¶© dñVwE±, AmnyVu gå~§Yr Ob Ho$ 

à‘wI òmoV O¡go ZXr VWm gamodam| ‘| {‘bmB© OmVr h¢& Bg Vah H«$‘e… Ob òmoV àXÿ{fV hmo OmVo 

h¡&  Ob AnZr JwUmË‘H$Vm H$mo Imo OmVm h¡&  àXÿ{fV Ob H$mo nrZo go H$moboam, nr{b`m, CëQ>r, 

XñV BË`m{X ~r_m[a`m§° \¡$bOmVr h¢Ÿ& Am¡a Am¡Úmo{JH$ dÁ`© nXmWm] H$mo {_bmZo go Obgñ` Ed_² 

ObMam| H$m {dZme hmo OmVm h¡Ÿ& A{Ia Ob {H$gr Cn`moJ Ho$ {bE A`mo½` pñW{V na nhþ§°MOmVm 

h¡Ÿ& n[aUm_V… nrZo Ho$ nmZr H$m A^md O¡gr J§^ra pñW{V CËnÞ hmo OmVr h¡Ÿ&
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H$m`©H$bmn 10.17 : AnZo Mmam| Va\$ pñWV Ob Ho$ òmoV H$mo àXy{fV hmoZo go H¡$go amoH$
gH$Vo h¢ ? 

5. Ob H$m bmnadmhr Cn`moJ (Careless use of water) :

CnbãY `mo½` Ob H$mo gVH©$Vm Ed_² g_w{MV T>§J go Cn`moJ Z H$a| Vmo Ob Ho$ A^md H$s 

pñW{V CËnÞ hmoVr h¡Ÿ& OrdZ Ob H$s àm_w»`Vm H$mo {~Zm g_Po bmoJ Amdí`H$Vm go ^r A{YH$ 

{\$Oyb IM© H$aVo hþE AmnZo XoIm hmoJmŸ& Ob Ho$ A^md Ho$ {bE `h ^r EH$ H$maU h¡Ÿ& Ob H$m 

CËnmXZ Vmo h_ H$a Zht gH$Vo h¢Ÿ& bo{H$Z CnbãY Ob Ho$ {hV-{_V Cn`moJ go CgH$m g§ajU 

Vmo H$a gH$Vo h¡Ÿ& X¡Z§{XZ OrdZ _| Ob Ho$ nwZén`moJ Ho$ ~mao _| O~ h_ gmoM hr aho h¢, V~ 

{ddoMZm go CgH$m Cn`moJ H$aZo H$s AmXV AnZm b|Ÿ&

H$m`©H$bmn 10.18 : X¡Z§{XZ OrdZ _| Ob Ho$ AZmdí`H$ Cn`moJm| Ho$ g§X^m] H$s gyMr 

V¡`ma H$a|Ÿ&

AË`_m¡ë` Ob Ho$ A^md H$mo H¡$go amoH$m Om gH$Vm h¡?

Ob Ho$ A^md H$mo amoH$Zo H$s Va\$ g~ H$m `moJXmZ hmoZm Mmm{hE Ÿ& AÝ`Wm ^y{_ na Or{d`m| 
H$m Or{dV ahZm AgmÜ` hmoVm h¡Ÿ& Ob Ho$ A^md H$mo amoH$Zo H$m EH$ hr Cnm` h¡ - Ob H$m 
g§ajUŸ& CnbãY Ob H$m OmJéH$ Ed_² {hV-{_V Cn`moJ {H$`mOmZm Mm{hEŸ& AJbr nr{T> Ho$ 
{bE Ob H$m ~Mmd H$aZm hr Ob H$m g§ajU (conservation of water) h¡Ÿ&

H$m`©H$bmn 10.19 : Ob Ho$ g§ajU gå~§Yr AZwH$aUr` {dYmZm| H$s gyMr V¡`ma H$a|Ÿ&

Ob Ho$ g§ajU gå~§Yr {d{Y`m (Methods of water conservation) : 

Ob Ho$ g§ajU _| à_wIV`m Xmo {d{Y`m| H$m AZwH$aU {H$`m Om gH$Vm h¡Ÿ&. 

1. Ob H$m {Zd©hU (Water management) : 

Ord g§Hw$b H$m CJ_, ApñVËd Ed§ {dH$mg Ho$ {bE H$maUr^yV Ob H$m `mo½` {Zd©hU H$aZo 
go Ob H$m g§ajU {H$`m Om gH$Vm h¡Ÿ& Ob Ho$ `mo½` {Zd©hU _| {ZåZ à_wI A§e gpå_{bV h¢Ÿ&

  Ob ‘| A¶moS>rZ, ³bmoarZ BË¶m{X amoJ {ZdmaH$ amgm¶{ZH$m| H$mo {OS>H$mH$a Ob H$mo ewÕ H$aZo 

Ho$ Ûmam nrZo Ho$ nmZr H$s AmnyVu H$s Om gH$Vr h¡& 
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  Vmbm~, ZXr O¡go Ob òmoVm| ‘| dÁ¶© nXmWm] H$mo {‘bmZo go hmoZodmbo Xþîn[aUm‘m| go bmoJm| H$mo 

OmJ¥V aIZm Mm{hE&  

  Am¡Úmo{JH$ dÁ¶©nXmWm] H$mo hQ>mH$a Ob H$m g§ñH$aU H$aHo$ CgH$m g§ñH$aU {H$¶m OmZm Mm{hE&  

  Ob ‘| CnpñWV àXÿfH$m| H$mo hQ>mH$a Ob H$m g§ñH$aU H$aHo$ CgH$m nwZén¶moJ {H$¶m OmZm 

Mm{hE& 

  Vmbm~ Am¡a Z{X¶m| H$m g§J«h gm‘Ï¶© ~T>mZo Ho$ {bE CZ‘| ^ar {‘Q²>Q>r Am¡a H$sMS> H$mo 

g‘¶-g‘¶ na Imbr H$admZo Mm{hE&  Bgo ~mø IwXmB© (desilting) H$hVo h¢ & Obmd¥Îm 

àXoe H$mo gm’$ aIdmZm Mm{hE&

Bgo OmZ br{OE

EH$ ZXr ¶m Vmbm~ go g^r Amoa go {‘bZodmbr Ob YmamAm| Ho$ ^y^mJ H$mo Obmd¥Îm àXoe 
H$hVo h¢&  Cg ^y^mJ ‘| {JaZodmbm Ob BZ‘| go àdm{hV hmoVm h¡& 

  H¥${f ‘| amgm¶{ZH$ Cd©aH$ H$m Cn¶moJ H$‘ {H$¶m OmZm Mm{hE&  Bg go A§VO©b H$m àXÿfU 

H$‘ hmo OmVm h¡& 

  dfm©H$mb ‘| ^y{‘ na Amn{VV Ob ì¶W©~hH$a OmZo go amoH$Zo Ho$ {bE Zha na MoH$ ~m±Ym| 

H$m {Z‘m©U H$aZo Ho$ Ûmam Ob H$m g§J«h {H$¶m OmZm Mm{hE&  
  AaÊ¶ {dZme H$mo amoH$Zm Mm{hE Am¡a A{VMamB© H$mo {Z¶§{ÌV {H$¶m OmZm Mm{hE&   
  Obm{YH$ àXoe H$s Va’$ go Ob Ho$ A^md àXoe H$s Amoa Ob òmoV H$mo àdm{hV H$aZo Ho$ 

{bE Z{X¶m| H$m A§VaOmoS> (interlinking of rivers) H$aZm Mm{hE&  

Bgo OmZ br{OE 

Ob Ho$ A^md Ho$ g§X^© ‘| Ho$ ñWmB© g‘mYmZ àmá H$aZo Ho$ {bE Z{X¶m| H$moOmoS>Zo H$s ¶moOZm 

H$mo J§Jm-H$mdoar ¶moOZm H$hVo h¢&  ~mT> {Z¶§ÌU, ewîH$ àXoem| Ho$ {bE Ob H$s Amny{V© Ed§ 

A§VO©b Ho$ ñVa H$mo ~T>mZm, Bg ¶moOZm Ho$ à‘wI CÚoe h¢& 

  ~y§°X qgMmB© (drip irrigation) Ed_² {MS>H$m~ qgMmB© (sprinkler irrigation) 
H«$_m| H$mo H¥${fH$m`m] _| AnZmZo go H$_ à_mU Ho$ Ob H$mo A{YH$ àXoe H$s qgMmB© _| Cn`moJ 

{H$`m Om gH$Vm h¡Ÿ& 
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Bgo OmZ br{OE :

gñ` Ho$ AmYma Vbo ~y§°X-~y§°X  
nmZr H$mo [agmZm hr ~y§°X qgMmB©Ÿ&

AmH¥${V 10.13 AmH¥${V 10.14
\$gb na \$ìdmao go nmZr {MS>H$mZo H$m 

{dYmZ hr {MS>H$md qgMmB©Ÿ&

H$m`©H$bmn 10.20 : nmg _| pñWV H¥${f àXoem| go ^|Q> H$s{OEŸ& dhm§° \$gb Ho$ {bE {H$g 

àH$ma H$s qgMmB© Ho$ H«$_ H$mo AnZm`mJ`m hmo, BgH$s OmZH$mar H$m g§J«h H$a|Ÿ&

AMH¥${V 10.15 

2. dfm©Ob H$m g§J«hU (Rain water harvesting) :

dfm©Ob H$mo g§J«{hV H$aHo$ Cn`moJ H$aZo H$s {d{Y H$mo dfm©Ob g§J«hU 

H$hVo h¢Ÿ& Bg _| Xmo àH$ma h¡ &

A) dfm© Ob H$m grYm g§J«hU : dfm© Ob Ho$ grYo g§J«hU _| 

dfm© H$m nVZ qOYa hmoVm h¡, dht CgH$m g§J«hU H$a|& CXm : Ka 

AWdm ^dZ H$s N>V go dfm© Ob H$m grYm g§J«h (Roof water 
harvesting) {H$`m OmVm h¡Ÿ& 

Am) Ob Ho$ ~hm~ H$mo g§J«{hV H$aZm :

CXm : Ob Ho$ ~hmd go àmá Ob H$mo ~m§°Ym| _| g§J«{hV H$aZmŸ&BgVah ~m±Ym| _| g§J«{hV dfm©Ob 

_| àXyfH$ hmo gH$Vo h¢Ÿ& Bg{bE nrZo Ho$ {bEgrYm CgH$m Cn`moJ {H$`m Zht OmZm Mm{hEŸ&

dfm© Ob H$m grYm g§J«h
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    Ob Ho$ ~hmd H$mo ~hH$a {ZH$bZo Z XoŸ& Cgo amoHo$Ÿ& Am¡a ^y{_ Ho$ A§Xa CVaOmZo Xo§Ÿ& Bggo 

A§VO©b H$m nwZ^©aU (recharging) hmo OmVm h¡Ÿ& n[aUm_V`m A§VO©b H$m ñVa ^r ~T>oJm, 

VWm df©^a nmZr H$s Amny{V© ^r hmo gH$Vr h¡Ÿ&  

Bgo OmZ br{OE :

amOñWmZ Ho$ {Zdmgr amO|ÐqgJOr ̂ maV Ho$ {d»`mV Ob g§ajH$ 

_mZoOmVo h¢Ÿ& dfm©Ob H$m g§J«hU Ed_² Ob {Zd©hU Ho$ {bE BÝh| 

à{V{ð>V å`m½gogo nwañH$ma àmá h¡Ÿ& BZHo$ Ûmam {Zê${nV OmohmS> 

`mZo dfm©Ob g§J«mhH$ Q>§H$s, ~fm©Ob H$mo g§J«{hV aIZo Ed§ df©̂ a 

amOñWmZ H$s OZVm H$mo no`Ob H$s Amny{V© H$a gH$Vo h¢& 

H$m`©H$bmn 10.21 : g§ajH$m| `m {ejH$m| H$s _XX go AnZo Ka `m ñHy$b _| dfm©Ob

g§J«hU H$m {dYmZ AnZm H$a Ob H$m g§ajU H$a|Ÿ& 

`mX a{I`o

·  Ob AË`_m¡ë` EH$ Z¡g{J©H$ g§gmYZ h¡Ÿ&

·  ^y{_ na {Zdm{gV g^r Ordr Obna Adbpå~V h¢Ÿ&

·  h¡S´>moOZ Ed_² AmŠgrOZ Ho$ g§`moOZ go ~Zm hþAmŸ Ob EH$ `m¡{JH$ h¡Ÿ&

·  Ob _| h¡S´>moOZ Am¡a AmŠgrOZ H$m à_mU 2:1 AZwnmV _| h¡Ÿ& 

·  ewÕ Ob D$î_m Ed_² {dÚwV H$m Ag§dmhH$ h¡Ÿ&

·  Xmo `m A{YH$ dñVwAm| Ho$ g_m§J {_lU H$mo {db`Z H$hVo h¢Ÿ&

·  Ob _| {dbrZ hmoZodmbr dñVw H$mo {dbo` H$hVo h¢Ÿ&

·  {dbm`H$ _| {dbo` {dbrZ hmo OmVm h¡Ÿ&

·   AZoH$ dñVwAm| H$mo Ob AnZo _| {dbrZ hmoZo XoVm h¡Ÿ& AV… Ob H$mo gmd©{ÌH$ 

{dbm`H$ H$hVo h¢Ÿ&

AmH¥${V 10.16 : amO|ÐqgJ
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·   YZ `m F$U Am{dï> na_mUwAm| H$mo A`moZ H$hVo h¢&

·   A`moZm| Ho$ Xmo àH$ma hmoVo h¢ - 1) YZ A`moZ Am¡a 2) F$U A`moZ

·   A`mo{ZH$ {db`Z {dÚwV g§dmhH$ h¡§ Vmo AZ`mo{ZH$ {db`Z {dÚwV Ag§dmhH$ hmoVo h¢Ÿ&

·   ^y{_ Ho$ Cna H$m Ob gy`© Vmn go ~mînrH¥$V hmoH$a dmVmdaU _| g§ÐrH$aU à{H«$`m go

  ~mXb ~Z H$a nwZ… dfm© AWdm {h_ Ho$ én _| ^y{_ na {JaZo H$s à{H«$`m H$mo 

ObMH«$ H$hVo h¢Ÿ&

·   Ob MH«$ Ho$ ~mînrH$aU, g§mÐrH$aU Ed§ AdjonU Zm_H$ VrZ ñVa hmoVo h¢.

·   ^y{_ H$s JhamB© _|, MÅ>mZm| H$s Xamam| Ed§ a§Y«mo _| g§J«m{hV hmoZodmbo Ob H$mo A§VO©b

  H$hVo h¢.

·   ^y{_ na CnbãY Ob _| 97% bdU{_{lV hmoVm h¡Ÿ& Vmo Ho$db 3% VmOmOb

  CnbãY hmoVm h¡Ÿ&

·   gr{_V VmOo Ob Ho$ A{V Cn`moJ go Ob H$m A^md CËnÞ hmoVm h¡Ÿ&

·   Kam| H$m dÁ`© Ed_² H¥${fdÁ`© dñVwE§° Ob _| {_{lV hmoH$a Ob H$mo àXy{fV H$aVr h¢Ÿ& 

·   Ob Ho$ Xy{fV hmoZo go dh AnZr JwUmË_H$Vm H$mo Imo H$a Cn`moJ Ho$ {b`o A`mo½`

  gm{~V hmoZo H$s KQ>Zm H$mo ObàXyfU H$hVo h¢Ÿ&

·  CnbãY Ob H$mo OmJê$H$Vm go Ed_² {_Vì``r Ñ{ï> go Cn`moJ H$a CgH$m ~Mmd

 H$aZm hr Ob H$m g§ajU H$hbmVm h¡Ÿ&

·  Ob H$m `mo½` {Zd©hU Ed_² g§J«hU {dYmZ go CgH$m g§ajU {H$`m Om gH$Vm h¡Ÿ&

·  dfm© Ho$ Ob H$mo grYm g§J«{hV H$aHo$ Cn`moJ H$aZo H$s {d{YH$mo dfm©Ob H$m g§J«hU

 H$hVo h¢&

·  dfm© Ob Ho$ g§J«hU go A§VO©b H$m ñVa ~T>mZo Ho$ gmW-gmW df© ^a Ob H$s Amny{V©

 H$s Om gH$Vr h¡Ÿ&
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gyMZmE±

·  Cn`moJ Ho$ {bE CnbãY gw`mo½` Ob gr{_V h¡Ÿ& Bg Ob H$mo OmJê$H$Vm go Cn`moJ

 _| bmZm Mm{hEŸ&

· dÁ`© nXmWm} H$mo Ob òmoV _| {_bmZm Zht Mm{hEŸ&

· àXy{fV Ob H$mo nrZm Zht Mm{hEŸ&

· AnZo Ka Ed§ ñHy$b _| Ob Ho$ g§J«hU H$m {dYmZ AnZmZm Mm{hEŸ&

· Ob H$mo ~MmB`o Ed§ Ordr H$s ajm H$s{OEŸ&

Aä`mg

I. àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a

CZHo$ à{V EH$ {Q>H$ () g§Ho$V bJmB©E :

1. Ob H$m C~bZm§H$ g_wÐr Vbna

 A) 0oC  Am) 10oC

 B) 50oC  B©) 100oC 

 2. ewÕ EH$

  A) VQ>ñW Ðd  Am) Amåbr` Ðd

  B) jmar` Ðd  B©) bdU {_{jV Ðd

 3. Xmo `m A{YH$ dñVwAm| H$m g_m§J {_lU

  A) {dbo`  Am) {dbm`H$

  B) {db`Z  B©) {_lU

 4. `h EH$ gmd©{ÌH$ {dbm`H$

  A) Ob  Am) {_Q²>Q>r H$m Vob

  B) ehX  B©) XÿY
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 5. YZ {dÚwXm{dï> A`moÝg

  A) Ho$Q>`moÝg  Am) A{dÚwV{díboî`

  B) YZ A`moZ  B©) F$U A`moZ

 6. {ZåZ _| A`mo{ZH$ {db`Z

  A) e¸$a H$m {db`Z  Am) Z_H$ H$m {db`Z

  B) XyY H$m {db`Z  B©) emB© H$m {db`Z

 7. Bg à{H«$`m go ^y{_ H$mo {Za§Va nmZr H$s Amny{V© hmoVr h¡Ÿ&

  A) ~mînrH$aU  Am) gm§ÐrH$aU

  B) ObMH«$  B©) dfm©

 8. ^y{_ na CbãY VmOo Ob H$m à_mU

  A) 3%  Am) 97%

  B) 5%  B©) 79%

II. g‘w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE

1. {dÚwV Ho$ Ûmam Am³grOZ Ed§ h¡S´>moOZ H$mo ObmH$a d¡km{ZH$ ............ Zo Ob H$mo
 V¡¶ma {H$¶m& 

2. Ob ................ ^r H$hbmVm h¡& 

3. .............. Am¡a ............... Zm‘H$ Xmo VËdm| go Ob ~Zm hþAm h¡& 

4. e¸$a Ho$ {db¶Z ‘| Ob, ............... h¡& 

5. gmo{S>¶‘ ³bmoamBS> {db¶Z ‘|, gmo{S>¶‘ ³bmoamBS> .......... h¡& 

6. na‘mUw Omo A{V[aº$ KZm{dï> ¶m F$Um{dï> hmo Vmo ............... H$hbmVo h¡& 

7. g‘wÐ Am¡a gmJa Hw$b {‘bmH$a ^y gVh Ho$ ............. % H$mo ObmÀN>m{XV H$aVo h¢& 

8. {‘{Å>, Yyb BË¶m{X H$mo Vmbm~, ZXr O¡go Obme¶m| go {ZH$mb H$a Imbr H$aZo Ho$ {dYmZ 
 H$mo ............... H$hVo h¢& 
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9. dfm© Ho$ Ob H$mo grYm BH$Å>m H$aHo$ Cn¶moJ H$aZo Ho$ {dYmZ H$mo ............ 
 H$hVo h¢&

III. {ZåZm| Ho$ {bE H$maU Xr{OE

1. ~’©$ Ob ‘| V¡aVm h¡& 

2. OmS>o Ho$ {XZm| ‘| erV àXoem| ‘| Ob H$s Z{bH$m±E ’$Q> OmVr h¢& 

3. àXÿ{fV Ob H$mo ewÕrH¥$V H$aHo$ nrZm Mm{hE& 

4. Ob H$mo gmd©{ÌH$ {dbm¶H$ H$hVo h¡& 

5. ^y{‘ na CnbãY Ob H$m g§ajU {H$¶m OmZm Mm{hE& 

6. ~y±XnmV qgMmB© Ed‘² {MS>H$m~ qgMmB© {dYmZm| H$mo H¥${f ‘o AnZmZm Mm{hE&

IV. {ZåZ àíZm| Ho$ CÎma {b{IE :

 1. Ob H$s àm_w»`Vm H$m {ddaU {b{IEŸ&

 2. Ob Ho$ bjUm| H$s gyMr V¡`ma H$s{OE&

 3. ewÕ Ob {dÚwV H$m Ag§dmhH$ h¡Ÿ& à`moJ Ho$ Ûmam {ddaU Xr{OEŸ&

 4. Ob Ho$ C~bZm§H$ H$m nVm bJmZo Ho$ {bE EH$ gw§Xa AmH¥${V ItM H$a CgHo$
  ^mJm| H$mo Zm_m§{H$V H$s{OEŸ&

 5. {db`Z Š`m h¡? CXmhaU {b{IEŸ&

 6. {dbo` VWm {dbm`H$ Ho$ ~rM H$m A§Va {bIH$a àË`oH$ H$m EH$ EH$ CXmhaU
  {b{IEŸ&

 7. {ZåZ àË`oH$ Ho$ {b`o Cn`wº$ {dbm`H$ H$m Zm_ {b{IEŸ&

  A) J§YH$

  Am) Vob

 8. H$moB© Xg dñVwE§° br{OEŸ& àË`oH$ H$mo Ob _| KwbmZo H$m àVËZ H$s{OEŸ& {H$VZr
  dñVwE§° Ob _| {dbrZ hmoVr h¡¢? Amn H$m Š`m {ZU©` h¡?

 9.  A¶mo{ZH$ {db¶Z ³¶m h¡ ?
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 10. A`moZ Š`m h¡? {ZåZ dñVwAm| H$mo nmZr _| KwbmZo na CËnÞ A`moZm| Ho$ Zm_ 
   {b{IEŸ&

  A) nmoQ²>`m{g`_ ŠbmoamBS>  Am) Vm_« gë\o$Q>

  B) gmo{S>`_ ŠbmoamBS>  B©>) gmë\$`w[aH$ Amåb 

11. ObMH«$ H$s à{H«$¶m H$m {ddaU {b{IE& 

12. A§VO©b {H$go H$hVo h¡ ?

13. Ob H$m A^md ³¶m h¡ ?

14. Ob Ho$ A^md Ho$ ‘w»¶ H$maU H$m¡Z-H$m¡Z go h¢ ?

15. Ob H$m àXÿfU ³¶m h¡ ?

16. Ob àXÿ{fV H¡$go hmoVm h¡ ?

17. Ob Ho$ g§ajU H$m ³¶m AW© h¡ ?

18. Ob g§ajUm| {dYmZm| H$m {ddaU Xr{OE& 

19. dfm© Ho$ Ob H$m g§J«hU ³¶m h¡ ?

20. dfm© Ho$ Ob Ho$ g§J«hU Ho$ àH$mam| H$m C„oI H$s{OE VWm CgHo$ Cn¶moJ {b{I¶o&

`moOZm H$m`©

· AnZo {ejH$ /  nmbH$ Ho$ gmW ZOXrH$ ‘| pñWV Obdm¶w {d^mJr¶ dfm©‘mnZ H|$Ð 
go ^|Q> Xr{OE& 

 -  dhm± Ho$ A{^boIm| go {nN>bo Xg dfm] ‘o§ à{Vdf© dfm© nVZ-à‘mU g‘PH$a
   CgH$s gyMr V¡¶ma H$a br{OE& 

 -  dfm© H$m à‘mU ~T>m h¡, ¶m KQ>m h¡, Bg na Ü¶mZ Xr{OE& 

 -  BZ g^r A§em| H$mo EH$ J«m’$ ‘| A§{H$V H$s{OE& 

·  AnZo {ejH$ / nmbH$ Ho$ gmW dfm© Ob g§ajU Ho$ÝÐ na OmH$a, dfm© Ob H¡$go 
g§J«h H$aVo h¡ Am¡a H¡$go Cn¶moJ H$aVo OmZH$mar g§J«h H$s{OE&
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KQ>H$ - 11

{_Q²>Q>r 
(SOIL)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

·  {_Q²>Q>r H$s àm_w»`Vm H$mo g_P|Jo Ÿ&

·  {_Q²>Q>r {H$g Vah CËn{XV hmoVr h¡, BgH$m {ddaU X|JoŸ&

·  {_Q²>Q>r Ho$ jaU H$m AW© VWm H$maUm| H$mo g_P|JoŸ&

·  {_Q²>Q>r Ho$ g§ajU H$m AW© VWm {dYmZm| H$m {ddaU X|Jo Ÿ&

·  {_Q²>Q>r Ho$ àH$mam|H$mo nhMmZ|Jo& 

h_ {_Q²>Q>r na MbVo-{\$aVo h¢ Cgr Ho$ D$na {Zdmg H$aVo h¡§& ̀ h {_Q²>Q>r ~Zr H¡$go? BgH$s Š`m 

àm_w»`Vm h¡? BË`m{X {df`m| na AmnZo H$^r gmoMm h¡? {nN>br H$jm _| {_Q²>Q>r Ho$ ~mao _| grIr 

J`r ~mVm| H$m ñ_aU H$a|Ÿ& Ob H$s Vah {_Q²>Q>r ^r EH$ Aj`r g§gmYZ h¡Ÿ& {_Q²>Q>r H$m CËnmXZ 

Ed_² {_Q²>Q>r H$s _hÎmm Ho$ ~mao _| Bg KQ>H$ _| g_P b|Jo Ÿ&

H$m`©H$bmn 11.1 : WmoS>o gagm| H$mo bJ^J Xmo-VrZ K§Q>o Ob _| {^JmoB`o& ^rJohþE ~rOm| H$mo 

EH$ H$nS>o _| ~m§°YH$a Ja_ ñWmZ na a{IEŸ& EH$-Xmo {XZm| _| ~rO A§Hw$[aV hm|JoŸ& A§Hw$[aV WmoS>o 

~rOm| H$mo N>mbZr _| aI H$a CÝh| {Z`{_V én go nmZr XoVo ah|, Hw$N> {XZm| _| Xo{IE {H$ do 

A§Hw${aV ~rO H$hm± VH$ {dH$m{gV hmoVo h¢? Š`m do OS>, VZm Am¡a n{Îm`m| g{hV gånyU© gñ`m| 

_| {dH${gV hmoVo h¡?

Hw$N> Am¡a A§Hw$[aV ~rOm| H$mo EH$ nmÌ _| pñWV nmZr _| S>m{b`oŸ& Hw$N> {XZm| VH$ {ZarjU 

H$s{OE Ÿ& do Š`m OS>, VZm Am¡a n{Îm`m| g{hV gånyU© gñ`m| Ho$ én _| {dH${gV hmoVo h¢?

Am¡a Hw$N> A§Hw$[aV ~rOm| H$mo nm°Q> (pot) _| pñWV {_Q>²Q>r _| {_bm X|Ÿ& Hw$N> {XZm| VH$ 

{ZarjU H$s{OE {H$ `o Hw$N> hr {XZm| _| OS>, VZm Am¡a n{Îm`m|dmbo gånyU© gñ`m| Ho$ én _| 

{dH${gV hmoVo hþE CJVo h¢Ÿ&
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Bg H$m`©H$bmn go Amn Š`m g_P gH$Vo h¢Ÿ?

{~bHw$b hm§°, gñ`m| Ho$ ghO {dH$mg Ho$ {b`o {_Q²>Q>r AË`§V Amdí`H$ hmoVr h¡Ÿ& gñ`m| Ho$ ghO 

{dH$mg Ho$ {bE {_Q²>Q>r Amdí`H$ Š`m| h¡, BgH$m {dMma H$a|Ÿ& BgHo$ _w»` H$maU h¡ {H$ gñ`m| H$mo 

AnZo Amhma H$mo V¡`ma H$aZo Ho$ {bE Amdí`H$ Ob Am¡a bdU {_Q²>Q>r go hr àmá hmoVo h¢Ÿ& gñ`m| 

_o Bg Vah V¡`ma hmoZodmbm Amhma,

^y{_ na pñWV g^r àm{U`m| Ho$ {bE Amhma hmoVm h¡Ÿ& AV… {_Q²>Q>r, ^y{_ na  Or{dV g^r 

Or{d`m| Ho$ gå~§Y _| AË`§V _hËdnyU© h¡Ÿ& 

gmo{ME :

{_Q²>Q>r Z hmoVr Vmo Š`m hmoVm Wm ?
 

Š`m Amn OmZVo, {H$ {_Q²>Q>r {H$g Vah CËnÞ hþB©? CgH$m CËnmXZ `m| hþAmŸ& àma§^ _| 

YaVrH$s gVh _O~yV nËWam| go ~Zr WrŸ& hOmam| dfm] H$s H$mbmd{Y _| Yyn, erV, dm`w, dfm© 

Ed§ àdmhm| go CbPo nËWa N>moQ>o - N>moQ>o Qw>H$S>m| _| Qy>Q> J`oŸ& Bg à{H«$`m H$mo {e{WbrH$aU 

(weathering of rocks) H$hVo h¢Ÿ& nËWa Ho$ `o H$U _¥V àm{U`m| H$s gS>mZ go CËnÞ 
øy>_g (humus) Ho$ gmW {_b J`oŸ& nËWa Ho$ H$U VWm øy>_g {_bH$a {_Q²>Q>r CËnÞ hmoVr h¡Ÿ&

{_Q²>Q>r _| pñWV øy>_g nmZr H$mo nH$S>Zo Ho$ {bE H$maU ~ZVm h¡& øy>_g H$s dOh go {_Q²>Q>r 

^rJr hþB© ahVr h¡& {_Q²>Q>r _| >pñWV Z¡Q²>oQ²>g, gë\o$Q²>g BË`m{X bdU gñ`m| Ho$ nmofH$ nXmW© hmoVo h¡¢&  

BZ Ho$ Cn`moJ go gñ`mo| H$s d¥{Õ hmo{V h¡& 

Bgo OmZ br{OE :

øy>_g _| gñ` Ed§ àm{U`m| Ho$ Adeof {_bohþE hmoVo h¢Ÿ& EH$bH$mo{eH$s` Ordr, Adeofm| 

H$s gS>mZ _| _hËdnyU© nmÌ H$m {Zd©hU H$aVo h¢Ÿ& {_Q²>Q>r H$s Cd©aVm, Cg_| pñWZ øy>_g² VWm 

CgHo$ bjUm| na {Z^©a H$aVr h¡Ÿ&

~mh` naVrbr {_Q²>Q>r VWm CgH$s _hÎmm (Top soil and its importance) :
YaVr na {Jao hþE noS>m| Ho$ bQ²>R>o (logs) n{Îm`m§°, S>m{b`m§° VWm _¥V àm{U`m| H$s Xoh {dK{Q>V 

hmo H$a H«$_e… {_Q²>Q>r _| {_{lV hmoVr h¢Ÿ& Bg{b`o {_Q²>Q>r Ho$ ~mø naV _| øy>_g VWm bdU 

A{YH$ à_mU _| hmoVo h¢Ÿ& gñ`-OrdZ H$mo nmo{fV H$aZodmbr {_Q²>Q>r Ho$ Bg naV H$mo naVrbr 

{_Q²>Q>r H$hVo h¢ŸŸ&
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naVrbr {_Q²>Q>r Ho$db {ZOud _mÜ`_ Zht hmoVr h¡, ~pëH$ Cg_| {d{dY àH$ma H$s Ordr hmo 

H$a do _¥V Or{d`m| H$s Xoh _| pñWV dñVwAm| H$mo {dK{Q>V H$aZodmbr J{V{d{Y`m| H$mo MbmVo h¢Ÿ& 

BgHo$ Xm¡amZ {_Q²>Q>r _| bdUm| H$mo {_bmVo hþE {_Q²>Q>r H$mo gñ` nmofH$ ~ZmVo h¢Ÿ&

naVrbr {_Q²>Q>r gñ`m| Ho$ {bE nmofH$ nXmWm] H$mo àXmZ H$aVr h¡, Am¡a Ob H$mo ^r àXmZ H$aVr 

h¡Ÿ& Eogr naVrbr {_Q²>Q>r {dZï> hmo Om`o Vmo gñ` Or{dV Zht ah gH$Vo h¢Ÿ&

H$m`©H$bmn 11.2 : Bg {MÌ H$m {ZarjU H$a|Ÿ& AnZo {ejH$m| Ho$ gh`moJ go Bg

{_Q>²Q>r _| pñWV gñ` Ed_² àm{U`m| H$s gyMr V¡`ma H$a|Ÿ& {_Q²>Q>r H$s D$d©aVm _| BZH$s

_hÎmm H$m dU©Z H$a|Ÿ&

AmH¥${V 10.1
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IoVm| Ho$ Hw$N> ^mJm| _| naVrbr {_Q²>Q>r H$mo CImS>H$a _|S> Ed§ AÝ` CÔoem| Ho$ {bE

Cn`moJ H$aVo hþE AmnZo XoIm hmoJmŸ& Bg Vah naVrbr {_Å>r H$mo hQ>m`o hþE ^mJm| _| \$gb

AÀN>r Vah CJVr Zht h¡Ÿ& Eogm Š`m| hmoVm h¡ ?

{_Q²>Q>r H$m jaU (Soil erosion) :

naVrbr {_Q²>Q>r _| øy>_g² VWm bdU hmoZo go dh gñ`m| H$m nmofU H$aVm h¡Ÿ& gñ`mo§ H$mo CJZo 

Ho$ {bE naVrbr {_Q²>Q>r AË`§V CÎm_ _mZr OmVr h¡Ÿ& `{X {_Q²>Q>r AnZo _| pñWZ øyg² Ed§ bdU 

ImoZo na AWdm {H$gr joÌ _| naVrbr {_Q²>Q>r {dZï> hmo Vmo dh gñ` OrdZ H$mo nmo{fV H$aZo Ho$ 

ñd^md H$mo Imo XoVm h¡Ÿ& dm`w, dfm© BË`{X H$maUm| go naVrbr {_Å>r EH$ Va\$ go Xygar Amoa {ZH$b 

OmVr h¡Ÿ& naVrbr {_Q²>Q>r D$d©aVm H$mo ImoZo AWdm ~mø naV go {_Q²>Q>r H$s {_Q²>Q>r Imo OmZo H$s 

AdñWm H$mo {_Q²>Q>r H$m jaU H$hVo h¢Ÿ& 

H$m`©H$mbmn 11.3 : naVrbr {_Q²>Q>r H$mo g§J«{hV H$s{OEŸ& Bg_| AmYm^mJ nm§°Q> A _| 

S>m{b`o Am¡a eof AmYo ^mJ H$mo Ob go YmoB`oŸ& V~ Cg_| pñWV øy>_g² YwbH$a aoV O¡gr 

{ZOud {_Q²>Q>r H$mo nm°Q> B _| S>m{b`oŸ& XmoZm| nm°Q>g H$s {_Q²>Q>r _| {_Mu Ho$ Xmo nm¡Yo Amamo{nV 

H$s{OEŸ& CZHo$ {dH$mg H$m {ZarjU H$a|Ÿ& Bg H$m`©H$bmn go Amn Š`m g_P gH$Vo h¢?

Hw§$S> A _| pñWV {_Q²>Q>r _| D$d©aVm hmoVr h¡Ÿ& bo{H$Z Hw§$S> B _| {_Q²>Q>r, g^r D$d©a A§e ImoB© hþB© 

hmoVr h¡Ÿ& Bg{bE Hw§$S> B _| Amamo{nV gñ` AÀN>r Vah CJVm Zht h¡Ÿ& na§Vw Hw§$S> A _| Amamo{nV 

gñ` ~hþV AÀN>r Vah CJVm h¡Ÿ& ~mø naV H$s D$d©aVm H$m Imo OmZm, gñ`m| Ho$ nmofU Ho$ gå~§Y 

_| hm{ZH$maH$ hmoZo H$s ~mV Bggo ñnï> hmoVr h¡Ÿ&

{_Q²>Q>r Ho$ jaU go ^y{_ AZD$d©a hmoH$a ~§Oa (barren) ^y{_ Ho$ én _| n[ad{V©V hmoZo go 

`h \$gb CJmZo Ho$ {bE AZwn`wº$ h¡Ÿ& 
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{_Q²>Q>r Ho$ jaU Ho$ H$maU (Causes of soil 
erosion) :

doJ g o MbZodmbr dm` w, Om oa g o àdm{hV 
Ob, AaÊ` {dZme, OmZdam |  H $ s AË`m {YH $ 
MamB©-`o {_Q²>Q>r Ho$ jaU Ho$ à_wI H$maU h¢Ÿ& 
1. doJ go MbZodmbr dm`w  (Strong wind) : 

doJ go dm`w MbZo na {_Q²>Q>r Ho$ gyú_ H$Um| Ho$ gmW 
gS>Zodmbr n{Îm`m§° BË`m{X H$mo CS>m H$a bo Om`m OmVm h¡Ÿ& 

BZ H$mo Imo H$a {_Q²>Q>r H$s D$d©aVm KQ>OmVr h¡ŸŸ& 

H$m`©H$bmn 11.4 : doJ go O~ dm`w MbVo g_` AnZo gmW  {_Å>r H$mo CS>m H$a bo OmVr 

h¡, V~ CgH$m {ZarjU H$s{OE

2. OmoaXma àdm{hV Ob (Fast fl owing water) : 

AmH¥${V 11.3 

OmoaXma Ob àdmh go {‘Q²>Q>r H$m jaU

  

     Omoa go dfm© {JaZo na {_Q²>Q>r Ho$ H$U Xya CN>b 

OmVo h¢Ÿ, gmW-gmW OmoaXma àdmh CËnÞ hmoZo na 

D$nar {_Q²>Q>r Xya-Xya Y¸o$br OmVr h¡Ÿ& Bggo {_Q²>Q>r H$s 

D$d©aVm KQ> OmVr h¢Ÿ& 

. 

H$m`©H$bmn 11.5 : dfm© Ob àdm{hV hmoZo na AnZo gmW {_Å>r H$mo g_oQ> H$a bo 

OmZoH$s KQ>Zm H$m drjU H$s{OEŸ& 

3. AaÊ`{dZme (Deforestation) :
AaÊ`m{¾, Obàdmh O¡gr Am\$Vm| go AaÊ` {dZme hmoVo h¢Ÿ& BZHo$ gmW-gmW OZg§Š`m {dñ\$moQ> 

Ho$ H$maU Amhma, Aml` CÚmoJ O¡go _yb^m¡{VH$ Amdí`H$VmAm| H$s _m§°J ^r ~T>OmVr h¡Ÿ& BZH$s 

Amny{V© Ho$ {bE H¥${f gå~§Yr J{V{d{Y`m§°, J¥h {Z_m©U VWm CÚ_m| H$s ñWmnZm O¡gr à{H«$`mE§° 

AmH¥${V 11.2… 
doJ go MbZodmbr dm`w go {_Q²>Q>r

H$m jaU 
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~T>OmVr h¢Ÿ& _Zwî` H$s BZ J{V{d{Y`m| go AaÊ` {dZme H$s KQ>ZmE§° KQ> OmVr h¢Ÿ& AaÊ` {dZme 

go ^y{_ H$m jaU CËnÞ hmoVm h¡Ÿ& 

gmo{ME :

AaÊ` {dZme {H$g Vah {_Q²>Q>r Ho$ jaU Ho$ {bE H$maU ~ZVm h¡Ÿ&

 

4. A{YH$m{YH$ MamB (Overgrazing) : 

AmH¥${V 11.4… A{YH$m{YH$ 

MamB©

  ^y gVh na A{YH$ go A{YH$ ^mJ na 

Kmg Ed§ gñ` CJVo h¢Ÿ& Bggo _mZmo {H$ ^y 

gVh h[a`mbr go AmÀN>m{XV hmoŸ& BZ gñ`m| 

H$s OS>| {_Å>r Ho$ H$Um| H$mo _O~y{V go OH$S> 

boVr h¢Ÿ& AV… dm`w Am¡a Ob àdmh go 

{_Q²>Q>r AmgmZr go gaH$ Zhr OmVr h¡Ÿ& 

AZoH$ g§X^m] _o§ Jm`-^¢g O¡go OmZda, ̂ oS> 

Ed§ ~H$[a`m| O¡go àmUr A{YH$m{YH$ MamB© 

H$aZo go ^y{_ na pñWV h[a`mbr {dZï> hmoVr h¡ VWm dmø naVrbr {_Å>Q>r dm`w VWm dfm© Ho$ {bE 

Iwb OmVr h¡ŸŸ& n[aUm_V… {_Å>r H$m jaU hmoZo bJVm h¡Ÿ& 

{_Q²>Q>r H$m g§ajU (Conservation of Soil) :

{_Q²>Q>r, gñ`m| Ho$ {dH$mg Ho$ {bE Amdí`H$ h¡Ÿ& ̀ o gñ` Or{d`m| Ho$ {bE Amhma H$s Amny{V© H$aVo 

h¢Ÿ& Z¡g{J©H$ àm{H«$`m go ^ygVh na {_Å>r Ho$ {Z_m©U Ho$ {bE hOmam| df© bJVo h¢Ÿ& bo{H$Z _mZd 

Ho$ Xwb©ú` H$s dOh go `h H$s_Vr {_Q>Q>r Hw$N> hr dfm] _| {dZï> hmo JB© h¡Ÿ&

{_Å>r Ho$ jaU H$mo amoH$H$a {_Å>r H$s D$d©aVm H$mo ~Zm`o aIZo H$m à`ËZ hr {_Q²>Q>r H$m g§ajU 

h¡Ÿ& {_Q²>Q>r Ho$ jaU H$mo H¡$go amoH$m Om gH$Vm h¡?
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{_Q²>Q>r Ho$ jaU Ho$ {d{dY H$maUm| H$mo AmnZo OmZ {b`m h¡Ÿ& {_Q²>Q>r Ho$ jaU Ho$ g^r H$maUm| 

H$mo {Z`§{ÌV H$aZo na {_Å>r H$m jaU éH$H$a {_Q²>Q>r H$s D$d©aVm d¡gr H$s d¡gr gwam{jV hmoVr h¡Ÿ&

{_Q²>Q>r Ho$ jaU H$mo amoH$Zo Ho$ CnH«$_
(Preventive measures to check soil erosion) :

{_Q²>Q>r Ho$ jaU Ho$ CnH«$_ {ZåZ àH$ma Ho$ h¢&

1. AaÊ`rH$aU (Afforestation) :
noS>m| H$mo H¥$fr A`mo½` Ed§ AZwn`wŠV O_rZ _| Amamo{nV H$aHo$ CJmZo H$s {d{Y H$mo AaÊ`rH$aU 

H$hVo h¡Ÿ& {_Q²>Q>r Ho$ jaU H$mo amoH$Zo Ho$ {bE `h AË`§V n[aUm_H$mar CnH«$_ h¡Ÿ&  noS>m| H$s OS>| 
{_Q²>Q>r Ho$ H$Um| H$mo _O~yV nH$S> boVr h¡Ÿ& Bg go dm`w Ed§ dfm© go hmoZodmbm {_Q²>Q>r H$m jaU 

éH$ OmVm h¡Ÿ&

   H$m`©H$bmn 11.6 : Š`m AmnZo gmbw_aX {Vå_¸$m H$m Zm_ 

 gwZm h¡? AaÊ`rH$aU joÌ _| CZHo$ Ûmam {H$`o J`o `moJXmZ Ho$

 ~mao _| OmZH$mar H$m g§J«h H$a|Ÿ&

AmH¥${V 11.5

AmH¥${V 11.6… IoVm| Ho$ Mmam| Va’$ ‘|S>m| 
H$s {Z{‘©{V

2. _|S>m| H$m {Z_m©U (Construction of bunds) :

doJ go ~hZodmbm Ob àdmh naVrbr {_Q²>Q>r H$mo bo OmZo 

H$s ~mV go Amn n[a{MV h¢Ÿ& IoV _| {_Å>r H$m g_Vb 

hmo Vmo OmoaXma ~m[ae go hmoZodmbm ~hmd CVZm OmoaXma 

Zht hmoVm h¡Ÿ& IoV T>bmZ ‘| hmo Vmo nmZr Ho$ ~S>md H$mo 

{Z¶§{ÌV H$a gH$Vo h¢&

IoVm| Ho$ Mmam| Va\$ _|S>m|H$m {Z_m©U H$aZo Ho$ Ûmam Ob Ho$ 

~hmd H$mo amoH$ H$a {_Q²>Q>r Ho$ jaU H$mo amoH$m Om gH$Vm h¡Ÿ& 
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AmH¥${V 11.7… IoVm| Ho$ {H$Zmam| na noS>m| 
H$s amoH$Q>moH$ 

3. noS>m| H$s amoH$Q>moH$ (Shelter belts) :

 IoVm| Ho$ {H$Zmam| na noS>m| H$s loUr CJmZo na, 

CZ noS>m| go dm`w éH$Zo go {_Q²>Q>r H$m jaU KQ> OmVm 

h¡Ÿ& noS>m| H$s amoH$Q>moH$ Ho$ H$maU dm`w H$m {_Q²>Q>r na 

BVZm A{YH$ à^md Zht nS>oJmŸ& 

4. T>bmZ amoYr H¥${f (Contour farming) :
Š`m AmnZo nhmS>r àXoem| H$mo XoIm h¡? T>bmZ Ho$ H«$mg 

(cross) H$Vmam| _| H¥${f H$s OmVr h¡Ÿ& Bggo T>bmZ Ho$ H«$m°g 

_| g_Vbr` Im±Mo (furrows) VWm hbaoIm (ridges) 
CËnÞ hmoVr h¡Ÿ& Bg àH$ma Ho$ Im§°Mm| _| ~rOm| H$mo Amamo{nV 

{H$`mOmVm h¡Ÿ& g_Vbr` Im§°Mo VWm gñ`m| Ho$ H$Vmam| go 

T>bmZ O[a`o hmoZodmbo OmoaXma Ob àdmh H$mo amoH$mOmVm h¡Ÿ& 

Bg {d{Y _| {_Q²>Q>r H$m jaU KQ> OmVm h¡ŸŸ& 

5. {Z¶mo{OV MamB© (Planned grazing) :
Jm¶, ^¢g O¡go OmZda VWm ^oS>-~H$[a¶m| Ho$ Ûmam {Z¶mo{OV {dYmZ go MamB© H$amZo Ho$ Ûmam 

Kmg ¶m h[a¶mbr H$mo ~MmH$a {‘Q²>Q>r H$mo g§a{jV {H$¶m Om gH$Vm h¡&  CnbãY Kmg H$s ‘mÌm 

Ho$ AZwgma MamB© Ho$ à‘mU H$mo {Z¶§{ÌV {H$¶m OmZm Mm{hE& 

6. ’$gb-~Xb {d{Y (Crop rotation) : 
EH$ O‘rZ ‘| AZoH$m| dfm] VH$ EH$ hr àH$ma H$s ’$gb CJmZo go Hw$N> {Z{X©ï> nmofH$m§em| H$s 

H$‘r CËnÞ hmoVr h¡&  Bgo amoH$Zo Ho$ {bE Cnm¶ {H$¶m Om gH$Vm h¡ {H$ EH$ df© CJmB© JB© ’$gb 

AmH¥${V 11.8… T>bmZamoYr H¥${f    
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H$mo Cgr O‘rZ ‘| AJbmdf© CJmZm Zht Mm{hE&  hadf© ’$gb H$mo ~XbZo Ho$ CnH«$‘ H$mo ’$gb-

~Xb {d{Y H$hVo h¢& 

CXmhaU… amJr Am¡a ‘y±J’$br

  

AmH¥${V 11.9 

àW‘ df© H$s ’$gb-amJr Xÿgao df© H$s ’$gb - ‘y±J’$br 

7. {‘l’$gb {d{Y (Mixed cropping) : 

AmH¥${V 11.10… Odma Ed‘² go‘ 

EH$ O‘rZ ‘| Xmo AWdm Xmo go A{YH$ ’$gbm| 

H$mo EH$gmW CJmZo H$s {d{Y H$mo {‘l’$gb 

H$hVo h¡&  Bggo {‘Q²>Q>r H$s D$d©aVm H$mo 

~MmZo ‘| hgm¶Vm {‘bVr h¡& 

CXmhaU… Odma Ed§ go‘ 

H$m`©H$bmn 11.7 : AnZo nmgdmbo H¥${f àXoem| H$mo AnZo {ejH$m| Ho$ gmW ^|Q> X|Ÿ& dhm§° 

AnZm`o J`o H¥${f {dYmZm| H$s OmZH$mar H$m g§J«h H$a|Ÿ&
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{_Q>²Q>r H$o àH$ma (Types of Soil) :

AmnZo OmZ {b`m h¡ {H$ {_Q²>Q>r _| nËWa H$m MyU©, ø_g², bdU VWm {_Q²>Q>r Ho$ Ordr O¡go 

AZoH$mo KQ>H$ CnpñWV h¢Ÿ& ^y{_ Ho$ g^r ^mJm| H$s {_Q²>Q>r _| `o KQ>H$ EH$ g_mZ à_mU _| hmoZo 

H$s H$ënZm H$s Zht Om gH$Vr h¡Ÿ& `o {d{dY KQ>H$ {d{^Þ àXoem| H$s {_Q²>Q>r _| {d{^Þ à_mU _| 

hmoVo h¢Ÿ& BgHo$ Abmdm {d{^Þ àXoem| H$s {_Å>r _| {d{^Þ amgm`{ZH$ hmoVo h¡Ÿ& {_Q²>Q>r Ho$ H$Um| 

H$m JmÌ VWm {_Q²>Q>r Ho$ dU© Ho$ AmYma na {_Q²>Q>r H$mo {d{^Þ dJm] _| dJuH¥$V {H$`m J`m h¡Ÿ& 

CZ_| _w»` dJ© {ZåZ {b{IV h¢Ÿ& 

1. aoVrbr {_Q²>Q>r

2. n§H$H$ {_Q²>Q>r

3. {MH$Zr {_Q²>Q>r

4. boQ>amBQ> {_Q²>Q>r

5. ObmoT> {_Q²>Q>r

6. Xþå‘Q>r {‘Q²>Q>r

1. aoVrbr {_Q²>Q>r (Sandy Soil) : 

AmH¥${V 11.11… aoVrbr {‘Q²>Q>r

AÝ` {_[Q²>`m| H$s VwbZm _| Bg {_Å>r Ho$ 

H$U A{YH$ _moQ>o hmoVo h¢Ÿ& hmW _| boZ na 

`h {_Å>r XmZoXma, gyIr hmoVr h¡Ÿ& {_Å>r Ho$ 

H$Um| Ho$ ~rM H$m\$s Imbr OJh hmoVr h¡Ÿ& 

BZ H$Um| Ho$ ~rM go Ob ~hþV OëXr [agH$a 

MbmOmVm h¡Ÿ& BVZm hr Zht, Bg {_Å>r _| 

øy>_g H$s _mÌm, AË`§V H$_ ahVr h¡ AWdm 

Zht Ho$. ~am~a ahVr h¡Ÿ& AV… Bg {_Å>r _| 

Ob H$mo nH$S>Zo H$s e{º$ AË`§V H$_ ahVr 

h¡Ÿ& Bg {_Å>r _| dm`w H$m g§MaU dhþV AÀN>m hmoVm ahVm h¡Ÿ&
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Bg {_Q²>Q>r Ho$ H$Um| Ho$ ~rM go VV²jU Ob CVaH$a JhamB© VH$ nhþ§°MZo go gñ` H$s OS>m| H$mo 

dhm§° VH$ nhþ§°MZo _| gmÜ` Zht hmoVm h¡Ÿ& Bg Vah Ob N>Z H$a OmVo hþE nmofH$bdUm| H$mo {dbrZ 

H$a boVm h¡Ÿ& AV… nmofH$m§e ^r gñ`mo§ H$mo n`m©á à_mU _| CnbãY Zht hmoVo h¡Ÿ& Bg{bE Bg 

àH$ma H$s {_Q²>Q>r, \$gbm| Ho$ {bE CVZr Cn`wº$ Zht hmoVr h¡& 

H$m`©H$bmn 11.8 : aoVrbr {_Q²>Q>r H$mo nhMmZZo Ho$ {bE {_Q²>Q>r Ho$ H$Um| H$m JmÌ VWm à_mU 

H$mo g_PZm nS>Vm h¡Ÿ& BgHo$ {bE hWobr _| WmoS>r gr narjUmW© {_Q²>Q>r boH$a Cgo {^JmoB`oŸ& 

XmoZm| hWo{b`m| Ho$ ~rM ^rJr {_Å>r H$mo bS²>Sy> H$s Vah KwmH$a Jmob H$aZo H$m à`ËZ H$s{OEŸ& 

Eogo H$aVo g_` {_Q²>Q>r Ho$ H$Um| H$m JmÌ Am¡a à_mU H$m {ZarjU H$s{OEŸ& AnZr hWo{b`m| Ho$ 

~rM Š`m dh Jmob ~Z nmVr h¡, BgH$m {ZarjU H$a|Ÿ& hWo {b`m| Ho$ ~rM dh JmobmH$ma bS²>Sy> 

Zhr§ ~ZnmVr h¡Ÿ& VWm Qy>Q>Vo hþE A§Jw{b`m| Ho$ ~rM IwbH$a {JaVr h¡Ÿ&.

2. n§H$H$ {_Q²>Q>r (Silty Soil) :

AmH¥${V 11.12… n§H$H$ {‘Q²>Q>r

Bg n§H$H$ - {_Q²>Q>r H$mo H$m\$s D$d©a {_Q²>Q>r Ho$ 

én _| _mZ {b`m OmVm h¡Ÿ& `h {_Q²>Q>r H$s naVm| 

Ho$ én _| VWm Obme` Ho$ nmZr _| Kwbr-{_br ^r 

nmB© OmVr h¡Ÿ& dfm© Ho$ {XZm| _| ZXr-Vmb~m| Ho$ 

nmZr _| {_Q²>Q>r Ho$ Kwb{_bZ go bmba§J XoIm OmVm 

h¡Ÿ& Yrao-Yrao nmZr _| Kwbr{_br `h {_Q²>Q>r n§H$H$ 

Ho$ én _| ZrMo ~¡R> OmVr h¡Ÿ&

n§H$H$ {_Q²>Q>r _| {g{bH$m°Z `wº$ bdU VWm gS>Zodmbr O¡{dH$ dñVwE§° hmoVr h¢Ÿ& `h {_Q²>Q>r ^r 

aoVrbr {_Q²>Q>r H$s Vah _moQ>oH$Um|dmbr hmoVr h¡Ÿ& bo{H$Z Bg {_Q²>Q>r _| aoVrbr {_Q²>Q>r H$s Anojm 

A{YH$ nmofH$m§e hmoVo h¢Ÿ& Bg {_Q²>Q>r _| nmZr N>Z OmZo Ho$ {bE AdH$me hmoVm h¡Ÿ& Bg {_Q²>Q>r _| 

dm`w H$m AÀN>m g§MbZ ^r hmoVm h¡Ÿ& `h gyIr {_Q²>Q>r ‘hrZ H$mbraoV Ho$ én _| {XImB© XoVr h¡Ÿ& 

`h {_Q²>Q>r A{YH$ Obm§e H$mo nH$S> aIVr h¡Ÿ& ^rJZo na H$sMS> ~Z OmVr h¡Ÿ& 
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H$m`©H$bmn 11.9 : n§H$H$ {_Q²>Q>r H$mo nhMmZZo Ho$ {bE ^rJr hþB© WmoS>r {_Q²>Q>r H$mo A§Jw{b`m| 

Ho$ ~rM Kgr{Q>`oŸ& V~ H$sMS> A§Jw{b`m| na bo{nV hmoH$a AË`§V {MH$Zr VWm M_H$sbr {XImB© 

XoVr h¡Ÿ&

3. {MH$Zr {_Q²>Q>r (Clay Soil) :

AmH¥${V 11.13… {MH$Zr {‘Q²>Q>r

`h AË §̀V gyú_H$Um| go ̀ wº$ {_Q²>Q>r h¡Ÿ&   {_Q²>Q>r 

Ho$ H$U EH$ Xygao go A{YH$ ZOXrH$ hmoZo go EH$ 

Xygao Ho$ ~rM_| A{V H$_ ñWbmdH$me hmoVm h¡Ÿ& 

AV… nmZr gabVm go N>Z H$a CVa Zht gH$Vm 

h¡Ÿ& n[aUm_V… hb MbmZo Ho$ {bE gwb^ Zht hmoVm 

h¡Ÿ& Bg {_Q²>Q>r go nmZr JhamB© VH$ Zht CVaZo Ho$ 

H$maU XbXb hmoZo H$s gå^mdZm A{YH$ hmoVr h¡Ÿ& 

n[aUm_V… {_Q²>Q>r _| dm`w H$m g§Mma H$_ hmoVm h¡Ÿ& 

Bggo gñ`m| H$s OS>m| H$mo hm{Z nhþ§°MZo H$s gå^mdZm hmoVr h¡Ÿ& ̂ rJr hþB© {MH$Zr {_Q²>Q>r A{V^madmZ 

hmoVr h¡Ÿ& Bg {_Q²>Q>r _| H¥${f H$aZo Ho$ {bE Z¡g{J©H$ ImX S>mbZr nS>Vr h¡Ÿ& Bg {MH$Zr {_Q²>Q>r 

_| A{YH$ à_mU _| nmofH$m§e VWm øyg²> go `wº$ hmoVo h¢Ÿ& `h {MH$Zr {_Å>r H$nmg H$s H¥${f Ho$ 

{bE AË`§V Cn`wº$ hmoVr h¡Ÿ&

H$m`©H$bmn 3.10 : {MH$Zr {_Q²>Q>r H$mo nhMmZZo Ho$ {bE hWobr _| WmoS>r gr {_Q²>Q>r bo

H$a WmoS>o go nmZr Ho$ gmW {^JmoB`oŸ& XmoZm| hWo{b`m| Ho$ ~rM aJS> H$a Xo{I`oŸ& {_Q²>Q>r

AË`§V {MH$Zr hmoVo hþE A{YH$ à_mU _| nmZr H$m YmaU H$aZo H$m gm_Ï`© aIVr h¡Ÿ&

aoVrbr {‘Q²>Q>r, n§H$H$ {‘Q²>Q>r, Am¡a {MH$Zr {‘Q²>Q>r - ¶o ‘ybén go VrZ àH$ma H$s {‘{Å>¶m± hmoVr 

h¢&  BZ Ho$ ~rM à‘wI A§Va ¶mZo ObmdemofU Ed_² Ob H$mo nH$S> aIZo Ho$ à‘mU ‘| {d{^ÞVm&  

¶o VrZ àH$ma H$s {‘Å>r¶m± {d{^Þ à‘mU ‘| {‘{lV hmo H$a AÝ¶ àH$ma H$s {‘{Å>¶mo§ ‘o| XrI nS>Vr h¢&   
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4. boQ>amBQ> {‘Q²>Q>r (Laterite soil) :

AmH¥${V 11.14… boQ>amBQ> {‘Q²>Q>r

  ~mJ-~JrMm| Ho$ {bE boQ>[amQ> {‘Q²>Q>r AË¶§V 

Cn¶wº$ hmoVr h¡&  Bg {‘Q²>Q>r ‘| aoV, n§H$H$ Ed§ 

{MH$Zr {‘Q²>Q>r Ho$ H$U g‘à‘mU ‘| hmoVo h¡&  Bg‘| 

Cƒ à‘mU Ho$ bmoho Am¡a Aë¶w{‘{Z¶‘ H$o$ ñVa hmoVo 

h¢&  boQ>amBQ> {‘Q²>Q>r ^yao a§J H$s hmoVr h¡&  ¶h ‘wXþ, 

gyIr VWm X~mZo na MyU© ~ZVr h¡&  Ob VWm nmofH$ 

bdU Bg {‘Q²>Q>r ‘| {‘Q²>Q>r Ho$ H$Um| Ho$ gmW ‘O~yVr 

go {MnHo$ hmoVo h¢&  dm¶w ̂ r {‘Q²>Q>r Ho$ H$Um| Ho$ Ûmam 

Mra H$a AmgmZr go Vhm| VH$ nhþ±MVr h¡& 

Bg {‘Q²>Q>r Ho$ ñne© narjU go ¶h ^mJe… ‘moQ>m, eof ^mJ ‘hrZ Am¡a AÝ¶ ^mJ {MH$Zm hmoZo go, 

Bgo bS²>Sy> H$s Vah Jmob H$a gH$Zo na ^r gwb^ Qy>Q>Zo O¡gr {XImB© XoVr h¡& 

5. ObmoT> {‘Q²>Q>r (Alluvial soil) :

AmH¥${V 11.15. ObmoT> {‘Q²>Q>r

Vmbm~ VWm Z{X¶m| ‘| ~mT> AZo na Obàdmh 
Ho$ {H$Zmam| go {‘Q²>Q>r Ho$ hbHo$ ‘hrZ H$U AnZo 

gmW øy‘g² VWm nmo,H$ bdUm| H$mo bo OmVo ahVo h¡§ 

VWm ¶o ‘¡XmZr àXoem| ‘| {dñV¥V {~N> OmVo h¢&  Bg 

Vah hmoZodmbr {‘Q²>Q>r H$mo ObmoT> {‘Q²>Q>r H$hVo h¢&

ObmoT> {‘Q²>Q>r AË`§V D$d©a hmoVr h¡ & Bg _| 

CÎm_-à_mU øy_mg VWm nmofH$ bdU hmoVo h¢ & Bg 

{‘Q²>Q>r _| Ob H$mo aIZo H$m gm_Ï`© ^r AÀN>m hmoVo 

h¢ & dm`w g§MbZ ^r AÀN>m hmoVm h¢ & ObmoT> {‘Q²>Q>r _w»`V… CÎmar ^maV Ho$ _¡XmZm| _| A{YH$ 

{XImB© XoVr h¢ & Bg {‘Q²>Q>r _| a§OH$ VWm Z¡Q´>moOZ H$s _mÌm H$_ Am¡a aoV à_mU A{YH$ hmoVm h¡ & 
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6. Xþå‘Q>r {‘Q²>Q>r (Loamy soil)

AmH¥${V 11.16 : ObmoT> {‘Q²>Q>r

Xþå‘Q>r {‘Q²>Q>r, aoV {MH$Zr {‘Q²>Q>r, n§H$H$ 

Am¡a øy‘g H$m {‘lU h¡&  ¶h ^r COmD$ 

{‘Q²>Q>r Ho$ àH$mam| ‘| go EH$ h¡&  Bg {‘Q²>Q>r ‘| 

Ho$pëg¶‘ H$s ‘mÌm A{YH$ hmoVr h¡&  Bg _| 

nmofH$m§e Am¡a nmZr H$mo AnZo ‘| H$m’$s à‘mU 

na g‘m{dï> hmoVo h¢&

`mX a{IE 
·  {_Q²>Q>r Or{d`m| Ho$ {bE AË`§V ñdm^m{dH$ g§gmYZ hmoVr h¡Ÿ&
·  MQ²>Q>mZm| Ho$ N>moQ>o-N>moQ>o H$U Ed_² øy_g {_{lV hmoH$a {_Q²>Q>r H$s aMZm hmoVr h¡Ÿ&
·  ~mø naVr` {_Q²>Q>r _| AZoH$ bdUm| H$s CnpñW{V hmoH$a D$d©a hmoVr h¡Ÿ&
·  dm`w, Ob BË`m{X àdmhm| Ho$ H$maU ~mø naV H$s {_Q²>Q>r AnZr D$d©aVm H$mo   

ImoOmZo `m {dZï> hmoZo H$s à{H«$`m H$mo ^yjaU H$hVo h¢Ÿ&

·  OmoaXma dm`w, VoO ObYmam àdmh, AaÊ`m| H$m {dZme, OmZdam| H$s AË`m{YH$  MamB© BË`m{X 

{d{Y`m| go {_Q²>Q>r H$m jaU hmoVm h¡Ÿ&

·  ~mø naVr` {_Q²>Q>r H$s D$d©aVm ~Zm`o aIZo H$s {d{Y H$mo {_Q²>Q>r H$m g§ajU H$hVo h¡Ÿ&

·  AaÊ`rH$aU, _|S>m| H$m {Z_m©U, noS>m| H$s amoH$Q>moH$, T>bmZ amoYr H¥${f, {Z`mo{OV   

MamB©, \$gb-~Xb {d{Y, {_l \$gb {d{Y BË`m{X {_Q²>Q>r Ho$ jaU H$mo amoH$Zo Ho$  

CnH«$_ _mZo OmVo h¢Ÿ&

·  {_Q²>Q>r Ho$ à_wI àH$ma h¢ - aoVrbr {_Q²>Q>r, n§H$H$ {_Q²>Q>r, {MH$Zr {_Q²>Q>r, boQ>amBQ>  

{_Q²>Q>r, VWm ObmoT> {_Q²>Q>rŸAm¡a Xþå‘Q>r {‘Q²>Q>r&

·  ObmoT> {_Q²>Q>r _| øyg², nmofH$bdU, Ob H$mo nH$S> aIZo H$m gm_Ï`© Ed§ dm`w   

H$mg§MbZ CÎm_ hmoZo go `h AÀN>r D$d©aVm`wº$ hmoVr h¡Ÿ& 
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gyMZmE± 

·  {_Q²>Q>r Ho$ jaU H$mo {Z`§{ÌV H$a {_Q²>Q>r H$s D$d©aVm H$m g§ajU H$a|Ÿ&

·  A{YH$ go A{YH$ gñ`m| H$mo CJmBE VWm {_Q²>Q>r H$mo g§a{jV a{IEŸ&

·  AZmdí`H$ noS> - nm¡Ym| H$mo _V H$m{Q>`oŸ&

Aä`mg 

I.  àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a

 CZHo$ à{V EH$ {Q>H$ (3 ) g§Ho$V bJmB©E :

 1. {_Q²>Q>r Ho$ ~mømnaV {dZï> hmoZo go, `m| H$hVo h¢.

  A) {_Q²>Q>r H$m g§ajU  Am) {_Q²>Q>r H$m jaU

  B) {e{WbrH$aU  B©)  AaÊ`rH$aU

 2. øy_g² H$m à_mU Bg_| AË`§V H$_ hmoVm h¡Ÿ&

  A) n§H$H$ {_Q²>Q>r  Am) ObmoT> {_Q²>Q>r

  B) aoVrbr {_Q²>Q>r  B©) {MH$Zr {_Q²>Q>r

 3. H¥${f Ho$ {bE AZwn¶wº$ ^y{‘ na nm¡Yo bJmZm, 

  A) AaÊ`rH$aU  Am) AaÊ` {dZme

  B) \$gb ~Xb {d{Y  B©) g_Vbr` H¥${f

 4. T>bmZ amoYr H¥${f H$m CXmhaU

  A) {_l\$gbH¥${f  Am) \$gb ~Xb {d{Y

  B) g_Vbr` H¥${f  B©) ewîH$ H¥${f 
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II.  g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1 {_Q²>Q>r _| pñWV  Ob H$mo nH$S>boVm h¡Ÿ&

 2 ~mø naV H$s {_Q²>Q>r  VWm  go `wº$ hmoVr h¡Ÿ&

 3. CÎmar ^maV Ho$ _¡XmZm| _|  àH$ma H$s {_Q²>Q>r A{YH$ {XImB© XoVr h¡Ÿ&

 4. {_Q²>Q>r Ho$ H$Um| Ho$  Am¡a  Ho$ AmYma na {_Q²>Q>r Ho$ àH$mam| H$m dJuH$aU

   {H$`mJ`m h¡Ÿ&

III.  {ZåZ àíZm| Ho$ CÎma {b{IE :

 1 {_Q²>Q>r H$m {Z_m©U H¡$go hmoVm h¡?

 2 ~mø naV H$s {_Q²>Q>r, gñ`m| H$m nmofH$ hmoVr h¡, H¡$go?

 3 {_Q²>Q>r H$m jaU Š`m h¡?

 4. {_Q²>Q>r Ho$ jaU Ho$ H$maUm| H$m {ddaU Xr{OEŸ&

 5. {_Q²>Q>r Ho$ g§ajU Š`m h¡Ÿ?

 6. {_Q²>Q>r Ho$ g§ajU Ho$ {dYmZm| H$m dU©Z H$s{OEŸ&

 7. {_Q²>Q>r _| pñWV {d{^Þ KQ>H$m| H$m C„oI H$s{OEŸ&

 8. {_Q²>Q>r H$s gwajm H$s OmZr Mm{hE, Š`m| ?

 9. {_Q²>Q>r Ho$ àH$mam| H$m {ddaU {b{IEŸ&

 10. AaÊ`rH$aU, AaÊ`{dZme go H¡$go {^Þ hmoVm h¡?
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`moOZm H$m`© - 1

· AnZo g_rñW {_Q²>Q>r H$s narjm Ho$ H|$X« H$s ^o§Q> H$s{OEŸ& - dhm§° Ho$ V§Ìkm| Ho$ 

 gmW {_Q²>Q>r _| pñWV gm_mÝ` A{^bjUm| H$mo OmZ H$a EH$ nQ²>Q>r V¡`ma H$s{OEŸ&

 -  àË` oH $ bdU H o $  à_mU H$ m o  OmZ H$a A{^b oI V ¡`ma H $ s {OEŸ&

 -  àË òH$ bdU AË`{YH$ à_mU _| hmo Vmo {_Q²>Q>r H$mo hmoZodmbr hm{Z`m| Ho$ ~mao _| OmZ br{OEŸ&

 -  BZ g^r OmZH$m{V`m| H$mo EH$ n¥ð> na O_mB`oŸ&

`moOZm H$m`© - 2

  {_Q²>Q>r _| aoVrbr {_Q²>Q>r, n§H$H$ {_Q²>Q>r, Ed§ {MH$Zr {_Q²>Q>r - `m| VrZ àH$mam| H$s {_Q²>Q>r Ho$ 

H$U {_{lV ahVo h¢Ÿ& BZH$m à_mU {d{^Þ àXoem| _| {d{^Þ ahVm h¡Ÿ& BZHo$ à_mU H$mo OmZZo Ho$ 

{bE {ZåZ {b{IV à`moJ H$a|Ÿ&

{MH$Zr {_Q²>Q>r naV - 17%

n§H$H$ {_Q²>Q>r naV - 66%

aoVrbr {_Q²>Q>r H$m naV - 17%

{MH$Zr {_Q²>Q>r naV - c

n§H$H$ {_Q²>Q>r naV  - b

aoVrbr {_Q²>Q>r H$m naV - aHw$
b
 D

§$M
mB
© -

 L

1.  EH$-Xmo H$n ~am~a {_Q²>Q>r Ho$ Z_yZo H$m g§J«h H$a|Ÿ&

2.  {MÌ _| {XIm`o O¡go Mm¡S>o _w§°h H$s ~moVb boH$a Cg_| g§J«{hV {_Q²>Q>r S>m{bEŸŸ&

3. ~moVb _| VrZ Mm¡WmB© ^mJ, CVZm nmZr S>m{b`oŸ& T>ŠH$Z ~§X H$aHo$ ~moVb H$mo 
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 AÀN>r Vah {dbmo{S>V H$s{OEŸ& Xmo K§Q>m| VH$ {_Å>r Ho$ H$U ZrMo ~¡R>Zo Ho$ {bE   

 g_` XoVo hþE ~moVb H$mo pñWa aI|Ÿ&

 AË`§V ZrMo {_Q²>Q>r Ho$ aoVrbo H$U ~¡R> OmVo h¡Ÿ& aoV Ho$ H$Um| Ho$ D$na n§H$H$ {_  

 Q² >Q>r Ho$ H$U ~¡R>OmVo h¢Ÿ& n§H$H$ {_Q² >Q>r Ho$ naV Ho$ D$na AË`§V D$na Ho$ 

 naV _| {MH$Zr {_Q² >Q >r Ho $ H$U ~¡R> OmVo h¢ Ÿ& `o VrZm | naV AË`§V ñnï> 

 AbJ-AbJ {XImB© XoVo h¢Ÿ&

4.  {ZåZ {b{IV gyÌm| H$s ghm`Vm go {_Q²>Q>r _| {d{dY {_Q²>Q>r Ho$ H$Um| Ho$ à{VeV à_mU

 H$mo kmV H$a gH$Vo h¢Ÿ&

 aoVobr {_Q²>Q>r Ho$ H$Um| H$m à{VeV à_mU  = a
L

× 100

 n§H$H$ {_Q²>Q>r Ho$ H$Um| H$m à{VeV à_mU  = b
L

× 100

 {MH$Zr {_Q²>Q>r Ho$ H$Um| H$m àV{eV à_mU  = c
L

× 100
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KQ>H$ - 12

Xmh²` dñVwE± Am¡a A{½Zem_H$>
(COMBUSTIBLE SUBSTANCES

AND FIRE EXTINGUISHERS)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

· Xmh²` dñVwAm| Ho$ AW© H$mo `mX H$aoJ|&

· Xmh²` dñVwAm| H$s gyMr ~ZmEJ|Ÿ&

· AmJ àmá H$aZo Ho$ {bE Amdí`H$ A§em| H$mo `mX H$a|J|Ÿ&

· A{Z`§{ÌV AmJ go hmoZodmbm ZwH$gmZ Am¡a n[aUm_m| H$s gyMr ~ZmEJ|Ÿ&

· AmJ ~wPmZo Ho$ {d{Y`m| H$s gyMr ~ZmEJ|Ÿ&

· gmoS>m-Amåb (E{gS>²) Am{¾em_H$ Ho$ H$m`© {dYmZ H$mo OmZoJ|Ÿ&

· {d{^Þ àH$ma Ho$ A{½Zem_H$m| H$s gyMr ~ZmEJ|Ÿ&

· A{½Zem_H$ Ho$ Cn`moJ H$m {dYmZ OmZoJ|Ÿ&

· AmJ go gyajm H$s gyMr ~ZmEJ|Ÿ&

· \$mñ\$moag Am¡a J§YH$ Ho$ JwUY_m] H$mo OmZoJ|Ÿ&

· \$mñ\$moag Am¡a J§YH$ Ho$ ~hþénm| H$mo Zm_ XoJ|Ÿ&

· \$mñ\$moag Am¡a J§YH$ Ho$ Cn`moJm| H$s gyMr ~ZmEJ|Ÿ&

Amn OmZVo h¢ {H$ A{¾ EH$ e{º$ H$m à‘wI òmoV h¡&  ~hþV nhbo ‘mZd Ord A{YH$Îma A{¾ 

na {Z^©a Wm&  AmOH$b {dÚwV e{º$ Ho$ A{dî¶H$ma h‘mao OrdZ e¡br ‘| ~hþV n[adV©Z hþE h¢&  

¶Ú{n AZoH$ gmao H$m¶© {dÚwÎm e{º$ go nyU© hmoZo na ^r H$B© g§X^m} ‘| h‘| A{¾ na hr {Z^©a 

H$hVo h¢& 
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amV ‘| Aä¶mg H$aVo g‘¶ AmnHo$ Ka ‘| {dÚwV e{º$ H$s Amny{V© éI JB© Vmo Amn ³¶m H$a|Jo ?  

g~go nhbo ‘mo‘~Îmr ¶mX AmVr h¢&  ‘mo‘~Îmr H¡$go ObVr h¢ ?

dñVwAm| Ho$ dhZ Ho$ {bE Amdí¶H$ A§e H$m¡Z-H$m¡Z go h¢ ?  Bgo H$m¶©H$bmn Ûmam g‘P|Jo& 

 H$m¶©H$bmn 12.1… EH$ ‘oO na ObVr hþB© Xmo ‘mo‘~{Îm¶m± 

a{IE& CZ‘| EH$ ‘mo‘~Îmr na H$m±M H$m ½bmg CëQ>m T>{H$¶o&  

XmoZm| ‘mo‘~{Îm¶m| Xo{IE& H$m±M Ho$ ½bmg go T>H$s ‘mo‘~Îmr 

Yrao-Yrao ~wP OmVr h¢, ³¶m| ?

{ZU©¶… Am³grOZ Ho$ {~Zm dñVwE| Zht ObVr h¢&
AmH¥${V 12.1 dñVwAm| Ho$ XhZ Ho$ 

{bE AmŠrOZg AË`dí`
 

H$m¶©H$bmn 12.2  : Xmo AJa~{Îm¶m± br{OE&  CZ‘| EH$ AJa~Îmr H$mo nmZr ‘| Sy>~moH$a {ZH$m{b¶o&  

XmoZm| AJa~{Îm¶m| H$mo gwbJmB©E&  Amn ³¶m XoI|Jo ?  H$m¡Zgr AJa~Îmr Zht ObVm ?  ³¶m| ?

{ZU©¶… dñVwAm| Ho$ XhZ Ho$ {bE D$î‘m H$s Amdí¶H$Vm hmoVr h¡&  dñVwE| Z‘ hmoZo na XhZ 

hmoZo Ho$ {bE A{YH$ D$î‘m H$s OéaV nS>Vr h¡&

XhZ (Combustion) :

Amn nhbo hr OmZVo h¡ {H$ dñVwE± ObZo Ho$ {b`o dm`w _| ahZodmbr AmŠgrOZ H$m Cn`moJ 

H$aVr h¡Ÿ& Bg Vah dm`w _| dñVwAm| Ho$ ObZo H$mo XhZ H$hVo h¢Ÿ& dñVw ObZo go Cî_m, àH$me Am¡a 

H$^r-H$^r YwAm± ^r CËnÞ hmoVo h¡Ÿ&

H$m¶©H$bmn 12.3 : XhZ Ho$ Hw$N> CXmhaU Xr{OEŸ&

Xmh²` dñVwE± (XhZerb nXmW©) (Combustible substances) :

Amn AnZo Mmam| Amoa AZoH$ ObZodmbr dñVwE± XoIVo h¢Ÿ& CZ_| go Hw$N> dñVwAm| H$s gyMr ~ZmB©EŸ& 

ObZodmbr {H$gr ^r dñVw H$mo Xmh²`dñVw H$hVo h¢Ÿ& Amn AmgmZr go H$h gH$Vo h¢ {H$ AmJ _| 

ObZodmbr dñVw Xmh²`dñVw h¢Ÿ&
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noQ´>mob, {S>Oob, agmoB© J¡g, gwIr bH$S>r Am{X Vrd« XhZerb dñVwE± h¢Ÿ& `o g^r AË¶§V Vrd«Vm 

go XhZ hmoVr h¡& H$mJO, H$nS>m, gwIm^ygm, ßbmñQ>rH$

Am{X Hw$N> gm_mÝ` XhZerb dñVwE± h¡Ÿ& _o½Zo{e`_², Aë`w{_{Z`_², OñVm O¡gr Hw$N> dñVwE± 

XhZerb h¡, bo{H$Z do ObZo Ho$ {b`o A{YH$ g_` boVo h¢Ÿ&

Bgo OmZ br{OE :

gmo{S>`_²> EH$ YmVw h¡Ÿ& Bgo hdm _| Iwbm aIZo na ObZo bJVm h¡Ÿ& Bg{bE

gmo{S>`_² YmVw H$mo h_oem Ho$amgrZ _| g§J«h H$aHo$ aIVo h¡Ÿ&

 \$mñ\$moag (a§OH$) Am¡a J§YH$ (gë\$a) O¡go AYmVw h_oem XhZerb h¡Ÿ& Bg KQ>H$ _| Amn BZ 

Xmo AYmVwAm| Ho$ ~mao _| OmZoJ|Ÿ& \$mñ\$moag Am¡a J§YH$ h‘mao X¡Z§{XZ OrdZ ~hþV Cn`moJr hmoVo h¡Ÿ&

Bgo OmZ br{OE

AmH¥${V 12.2

naÝVw AmJ H$mo {Z¶§ÌU Zht H$a gHo$ Vmo dh h‘mao {bE IVaZmH$ 

gm{~V hmo gH$Vr h¢&  2000oC go 3000oC Ho$ Vmn‘mZ ‘| ^r Zhr 
ObZodmbr dñVw Eg~oQ>mg h¡& 

 AmH¥${V 12.3 AmJ

    h‘mao OrdZ H$s ‘m¡{bH$ Adí¶H$VmAm| ‘| Amhma ^r EH$ h¡& AmnHo$ 

‘mVmOr Amn Ho$ {bE ñdm{Xï> ^moOZ ~ZmVo hþE XoIm h¡&  agmoB© Ka ‘| 

ObVo hþE Mwëho (ñQ>mod) Ho$ ZO{XH$ OmZo na Amn H$s ‘mVmOr Xÿa ahZo 

H$s MoVmdZr XoVr h¡&  ³¶m| ?

 àH¥${V Ho$ ‘m¡{bH$ VËdm| ‘| go EH$ AmJ h¡&  Amn AnZr {nN>br 

H$jmAm| ‘| AmJ Ho$ Cn¶moJ Ho$ ~mao ‘| grIo h¢&  AmJ ¶{X {Z¶§ÌU ‘| 

hmoVmo dh ~hþV Cn¶moJr h¡& Amn Bg H$hmdV H$mo OmZVo hmoJ| H$s AmJ H$s 

{Zb©{jV VH$ {M§Jmar, g§nyU© ‘H$mZ H$mo ObmH$a amI H$a XoVr h¡&  Hw$N> g§X^m] ‘| AmJ AZno{jV 

hmoVr h¡&
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CXmhaU… XadmOo Ho$ ZO{XH$ aIr hþB© ‘mo‘~Îmr go H$^r H$^r XadmOo Ho$ nX} H$mo AmJ bJ 

OmVr h¡& 

H$m¶©H$bmn 12.4 : AmJ Ho$ Cn¶moJ Am¡a Cn¶wº$ AmJ {dZmeH$mar hmoZo Ho$ g§X^m] H$s gyMr 

~ZmB©E& 

 AmJ {OVZm Cn¶moJr hr, CVZm hr {dZmeH$mar h¡; Omo Ord, g§nÎmr Am¡a g~ Hw$N> ZmeH$a 

XoVm h¡&  AV… h‘oem AmJ H$mo {Z¶§ÌU H$aZm Amdí¶H$ h¡&

AmJ H$m {Z¶§ÌU (Controlling fi re) :

AmJ H$r CËn{Îm H$aZo Ho$ {b¶o Amdí¶H$ VrZ A§em| H$mo ñ‘aU H$s{OE& CZ AmJ H$s CËn{Îm 

n¡Xm H$aZo Ho$ {b¶o Amdí¶H$ A§e Z hmo Vmo A{¾ ~wP Om¶oJr AWdm e‘Z hmoJr&

  AmJ ~wPmZo Ho$ {dYmZ h¡ -

·  ObZodmbo BªYZ H$mo Cg ñWZ go {ZH$mbZm

·  Am³grOZ XoZm ~§X H$aZm 

·  ObZodmbr dñVw H$mo R>§S>m H$aZm

 

AmH²$ñ‘rH$ én go {H$gr ì¶{º$ H$mo AmJ bJVr h¡ Vmo Am¡a Cg 

ñWmZ na nmZr CnbãYr Zhr hmo Vmo, V²jU Cg ì¶{º$ H$mo D$Z AWdm 

H$nmg Ho$ MmXa go ‹T>H$Zm Mm{hE&  ³¶m| ?  Bggo Am³grOZ H$m 

{‘bZm ~§X hmo OmVm h¡&  Hw$N> g§X^m] ‘| aoV H$m Cn¶moJ H$aHo$ AmJ 

H$mo ~wPm gH$Vo h¢& 

AmH¥${V 12.4

gmo{ME 

AmJ H$s ÁdmbmE± h‘oem D$na H$s 

Amoa CR>Vr h¡&  ³¶m| ?
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 AmnH$s ‘mVmOr agmoB© ~ZmVo g‘¶, hmW ‘| ahZodmbo H$nS>o 

H$mo AmH²$ñ‘rH$ én go AmJ bJOmVr h¡& Bg AmJ H$mo ~wPmZo Ho$ 

{bE Amn ³¶m gwPmd XoJ| ?

 hOmam| dfm] go ‘mZd AmJ ~wPmZo Ho$ {bE nmZr H$m Cn¶J 

H$aVm Am¶m h¡&  nmZr Cî‘m H$mo J«hU H$aHo$ ObZodmbr dñVwH$mo R>§S>m 

H$aVm h¡&  Bggo Cg dñVw H$m Vmn‘mZ ÁdbZ Vmn‘mZ (ignition 

temperature) {ZåZ hmo OmVm h¡ Am¡a AmJ ~wPVr h¡&

nX ghm¶ 

ÁdbZ Vmn-dñVw ObZo Ho$ {bE 

Amdí¶H$ {ZåZ Vmn‘mZ

 

     gm‘mZæV… AmJ ~wPmZo Ho$ {bE nmZr Cn¶moJ 

H$aVo h¡&  bo{H$Z Vob, noQ´>mob, {S>Oob AmWdm Eb.nr.

Or. O¡gr dñVwAm| go AmJ CËnÞ hmoZo na, nmZr H$m 

Cn¶moJ H$aHo$ Cg AmJ H$mo ‘V ~wPmBE&  Eogo Ðd 

nmZr H$s gVh na V¡aZo go AmJ ObVr ahVr h¡&  

nmZr Ho$ ~hmd Ho$ gmW AmJ ’¡$bH$a A{YH$ hm{Z 

H$aVm h¡&  ¶{X AmJ {dÚwÎme{º$ go bJVr h¡, V~ 

^r nmZr go AmJ Zhr ~wPmZm Mm{hE&  nmZr {dÚwV 

H$m dmhH$ hmoZo Ho$ H$maU, AmJ H$mo ~wPmZo H$mo à¶ËZ H$aZodmbo ì¶{º$ H$mo {dÚwV AmKmV hmo gH$Vm 

h¡&  Eogo g§X^m] ‘| gab Am¡a gwb^Vm go Cn¶moJ {H$¶o OmZodmbo EH$ gmYZ go AmJ H$mo ~wPm gH$Vo 

h¢&  dh gmYZ hr A{¾em‘H$ h¡&  (AmJ ~wPmZo H$m gmYZ)   

A{¾em‘H$  (Fire extinguisher) :

 AmJ ~wPmH$a h‘mar gwajm H$aZodmbm gmYZ hr A{¾em‘H$ h¡&  N>moQ>o à‘mU H$s AmJ H$s 

XÿK©Q>Zm H$mo ~wPmZo Ho$ {bE Cn¶moJ H$aVo h¢&  Amn {gZo‘m Kam| ‘| AWdm ñHy$bm| ‘| AWdm AÝ¶ 

{H$gr ^dZ Ho$ {Xdma na bmb a§J H$m {gqbS>a H$mo bQ>H$m¶m hþAm XoIo hmoJ|&  ¶h {gqbS>a hr 

A{¾em‘H$ h¡& 

{AmH¥${V 12.5

nX ghm¶ 

Eb.nr.Or.  Ðd noQ´>mo{b¶‘ A{Zb 
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AmH¥${V 12.6> A{¾em‘H$ 

H$m`©H$bmn 12.5 : Amn {OZ-{OZ ñWmZm| na A{½Zem_H$ XoI| h¡, CgH$s  EH$ gyMr ~ZmB©EŸ&

A{½Zem_H$ H$m B{Vhmg (History of fi re extinguisher) :

   17dt gXr _| hr A{½Zem_H$ H$m Cn`moJ H$aZo H$m nVm 

bJVm h¡Ÿ& 1723 dt B©gdr _| B§½boS> Ho$ à{gÕ agm`ZemñÌk Am±~«mog 

Jm°S²>\«o$ Zo A{½Zem_H$ H$s ImoO H$sŸ& CgHo$ ~mX OmO© {d{bE_² 

å`mZ~r (EH$ {~«{Q>e H¡$ßQ>Z) Zo BgH$mo gwYmaH$a Z`m én {X`mŸ& 

CÝhm|Zo Bgo gw{dYmOH$ Am¡a boH$a OmZo `mo½` ~Zm`mŸ& CÝhm|Zo Bgo

EŠgqQ>ŠQ²>>`wa (extincteur) Zm_ go nwH$mamŸ& ̀ h EH$ Vm§~o H$m 

g§J«mhH$ (containers) h¡, {Og_| Xm~ _| ̂ ar hþB© dm`w hmoVr h¡Ÿ&

gmoS>m-Amåb A{½Zem_H$ - aMZm Am¡a H$m`©{dYmZ

(Construction and working of Soda-acid fi re extinguisher) :

1886 dt Bgdr _| \«$m§H$mo{`g² H$m{b©`a Zo gmoS>m-Amåb (E{gS>) A{¾em_H$ H$m Am{dîH$ma 

{H$`m h¡Ÿ& AmŠgrOZ Amny{V© H$mo ~§X H$aH|$ Xmh²`dñVwAm| H$mo R>§S>m H$aZo Ho$ {gÕm§V na `h gmYZ 

H$m_ H$aVm h¡Ÿ& gmoS>m-Amåb A{½Zem_H$ _| gmo{S>`_² ~¡-H$m~m}ZoQ> {db`Z go ^am EH$ BñnmV 

H$m {gqbS>a hmoVm h¡Ÿ& {gqbS>a Ho$ Cnar ^mJ _| EH$ N>moQ>m gm ^mJ (compartment) 

AmH¥${V 127… Am±~«mog 
Jm°S²>’«o$
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hmoVm h¡Ÿ& Cg ^mJ _| Xw~©b gëâ`y[aH$ Amåb go ^ar H$m±MH$s 

~moVb aIr hmoVr h¡Ÿ& O~ Amdí`H$Vm hmoVr h¡Ÿ, V~ {gqbS>a H$s 

_w{R>`m (knob) H$mo O_rZ na _maVo h¡Ÿ& V~ gmo{S>`_²-~mB©-

H$m~m}ZoQ> Am¡a Xw~©b gëâ`y[aH$ Amåb Amng _| {H«$`m H$aHo$, VwaÝV 

H$m~©Z-S>mB©-AmŠgmB©S> Am¡a nmZr CËnÞ H$aVo h¡Ÿ& do XmoZm| ZmoPb 

(nozzle) Ho$ Ûmam ~mha \|$Ho$ OmVo h¡Ÿ& H$m~©Z-S>mB©- AmŠgmB©S> 

AmŠgrOZ H$s XhZ {H«$¶m amoH$ XoVr Am¡a nmZr ObZodmbr dñVw 

H$mo R>§S>m H$aVr h¡&

Bgo OmZ br{OE :

  gmo{S>`_²-~mB©-H$m~m}ZoQ> H$mo gm_mÝ`V… ~oqH$J nmdS>a Ho$ Zm_ go OmZVo h¡, {Ogo agmoB© 

_| D$n`moJ H$aVo h¡Ÿ&

AmYw{ZH$ A{½Zem_H$ (Modern fi re Extinguisher) :

AmOH$b gwYm[aV AmYw{ZH$ A{½Zem_H$ à{M{bV h¡Ÿ& do ^r gmoS>m-E{gS> A{½Zem_H$ H$s Vah 

hr H$m_ H$aVo h¡Ÿ& AmYw{ZH$ A{½Zem_H$m| H$m dJuH$aU

· Ob A{½Zem_H$ : A àH$ma H$m A{½Zem_H$

· PmJ A{½Zem_ : AB àH$ma H$m A{½Zem_H$

· H$m~©Z-S>¡-AmŠgmB©S> A{½Zem_H$ : BC àH$ma H$m A{½Zem_H$

· ewîH$ amgm`{ZH$ A{½Zem_H$ : ABC àH$ma H$m A{½Zem_H$

· hobmoZ A{½Zem_H$ : D àH$ma H$m A{½Zem_H$

AmH¥${V 12.8 

gmoS>m-Amåb A{¾em‘H$

Xþ~©b 
gë’y$[aH$ 
Amåb

ZmoPb 

gmo{S>¶‘ ~mB© H$m~m]ZoQ>
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Bgo OmZ br{OE :

AmJ CËnÞ H$aZodmbo XhZerb dñVw Ho$ AmYma na AmJ H$mo {ZåZ àH$ma dJuH$aU {H$`m J`m h¡&

A àH$ma H$s AmJ : H$nS>m, H$mJO, bH$S>r, ßbmñQ>rH$ Am¡a aã~a O¡gr gm_mÝ` ObZerb dñVwAm| go 

n¡Xm hmoZodmbr AmJ

B àH$ma H$s AmJ : noQ́>mob H¡$amogrZ, ½`mgmo{bZ, AëH$mohmb, Am¡a noÝQ> Am{X go n¡Xm hmoZodmbr AmJ

C àH$ma H$s AmJ : {dÚwV â`yO, {dÚwV²Vma Am¡a {dÚwV gmYZm| go n¡Xm hmoZodmbr AmJ

D àH$ma H$s AmJ : _o½Zoer`_², gmo{S>̀ _² Am¡a {Q>Q>m{Z`_² O¡go ObZerb YmVwAm| go n¡Xm hmoZodmbr AmJ

AmH¥${V 12.9 
A{½ZemZH$ Xb Ho$ bmoJ AmJ ~wPmZo hþE & 

AË`{YH$ én go Cn`moJ {H$`o OmZodmbo 
A{½Zem_H$ _| BC Am¡a ABC àH$ma Ho$ 
A{½Zem_H$ h¡Ÿ& BZ gab Am¡a N>moQ>o gmYZm| go 
{g\©$ N>moQ>o àH$ma H$s AmJ H$mo ~wPm gH$Vo h¡Ÿ& 
~S>o à_mU _| ^`mZH$ AmJ bJr hmoVmo VËjU 
A{½Zem_H$ Xb H$mo gy{MV H$aZm Mm{hEŸ& Eogo 
g§X^m} _| BZ N>moQ>o A{½Zem_H$ gmYZm| go AmJ 
~wPmZo H$m à`ËZ Zhr H$aZm Mm{hEŸ&

A{½ZemZH$ Xb EH$ gaH$mar g§ñWm h¡Ÿ& `h 
Xb AmJ Ho$ {déÕ H$m_ H$aVo

hþE, H$_ go H$_ ZwH$gmZ hmoZo H$m à`ËZ H$aVm h¡Ÿ& 

  

gmo{ME :
EH$ Ka AmJ go Ob ahm h¡Ÿ& 

Bg ~‹T>Zodmbr AmJ H$mo Š`m Amn 
A{½Zem_H$ gmYZm| go ~wPm 

gH$Vo h¡ ?

Bgo OmZ br{OE :

AmH¥${V 12.10

AmO Ho$ {XZm| _| Oo~ AWdm ng© _| aI gH$Zodmbo BC àH$ma Ho$ A{½Zem_

H$ CnbãY h¡Ÿ& H$ma Ho$ grQ> Ho$ ZrMo aIo OmZodmbo N>moQ>o A{½Zem_H$ gmYZ 

^r CnbãY h¡Ÿ&
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A{½Zem_H$ gmYZ H$mo Cn`moJ H$aZo H$m {dYmZ

(Operating a fi re extinguisher) :

A{½Zem_H$ gmYZ H$mo Cn`moJ H$aZo Ho$ {dYmZ H$mo OmZZm A{V Amdí`H$ h¡Ÿ&

Ama§{^H$ ñVa na hr AmJ Ho$ {Z`§ÌU H$aZo na hm{Z Am¡a AnKmV H$mo amoI gH$Vo h¢Ÿ&

{ZåZ {X`o J`o {MÌ A{½Zem_H$ H$mo Cn`moJ H$aZo Ho$ {dYmZ Xem©Vo h¡Ÿ& 

AmH¥${V 12.11 : A{½Zem_H$ gmYZ H$m Cn`moJ H$aZm

                Bgo OmZ br{OE :

                A{½Zem_H$ Xb H$m \$moZ Z§~a 101 h¡Ÿ&

\$mñ\$moag Am¡a gë\$a (Phosphorous and Sulphur) :

Amn OmZVo h¡ {H$ \$mñ\$moag Am¡a J§YH$ ObZerb dñVwE± h¡Ÿ& XmoZmo AYmVw VËd

h¡ Am¡a h_mao X¡Z§{XZ OrdZ _| {dnwb _mÌm _| Cn`moJ H$aVo h¢Ÿ&

\$mñ\$moag (Phosphorous) :

Amn EH$ _mo~Îmr H$mo H¡$go ObmEJ¢? {X`mgbmB© H$m Cn`moJ 
H$aHo$ ObmEJ| Š`m ? {XemgbmB© Ho$ AJ«^mJ na ^yao a§J H$m 
nmdS>a {MnH$m`m hþAm Amn XoI gH$Vo h¡Ÿ& O~ {X`mgbmB© H$mo 
aJS>oJ|, V~ ObZo bJVm h¡& Bg nmdS>a _| ahZodmbm amgm`{ZH$ 
nXmW© H$m¡Zgm h¡? `h \$mñ\$moag H$m EH$ `m¡{JH$ h¡Ÿ&

\$mñ\$moag g^r Or{d`m| _| ahZmdmbm VËd h¡& _mZd H$s 
h{È>`m| _| Am¡a Xm±Vm| _| H¡$bm{g`_²> \$mñ\o$Q> Ho$ én _| \$mñ\$moag 

AmH¥${V 12.12

AmH¥${V 12.13

{X`mgbmB© Ho$ AJ«^mJ na 
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g’o$X ’$mñ’$moag

ahVm h¡Ÿ& `h ^yr_r Ho$ ~mhar nQ>b _| a§OH$ {dnwb ‘mÌm _| CnpñWV h¡Ÿ& ¶hm± H$s \$mñ\o$Q> {ebm 

AWdm H¡$bm{g`_² \$mñ\o$Q>, \$mñ\$moag H$r à_wI òmoV h¡Ÿ& 1669 Bgdt _| ho{ÞJ² ~«mÝS> Zo \$mñ\$moag 

H$m nVm bJm`mŸ&

Bgo OmZ br{OE :

              ho{Þ§J²> ~«m§S> O_©Zr Xoe H$m agm`Z {dkmZr h¡Ÿ& Amn _yÌ _| ahZodmbo 

amgm`{ZH$ H$m nVm bJmZo H$m à`ËZ H$a aho WoŸ& Amn H$m _mZZm Wm {H$ 

`h amgm`{ZH$ grgm H$mo gmoZo _| n[adV©Z H$a gH$Vm h¡Ÿ& _yÌ H$mo 

AË`{YH$ Vmn_mZ na Ja_ H$aHo$, CgHo$ ^mn H$mo R>§S>m H$aZo na âbmñH$ 

Ho$ Vb _| EH$ àH$me_mZ g\o$X Am¡a ñZohH$ (wax) O¡gm nXmW© {XImB© 

{X`m dh \$mñ\$moag Wm&

 ’$mñ’$moag Ho$ bjU (Properties of phosphorus)

’$mñ’$moag EH$ AYmVw h¡, {OgH$m g§Ho$V P h¡& ¶h EH$ R>mog dñVw h¡&  ’$mñ’$moag Xmo {^Þ énm| 
‘| àmá hmoVm h¡&  do h¡§ g’o$X ’$mñ’$moag Am¡a bmb ’$mñ’$moag h¡& ¶o XmoZm| a§OH$ Ho$ Anaén h¢& 

EH$ VËd {^Þ-{^Þ ^m¡{VH$ énm| ‘| àmá hmoZo Ho$ JwUY‘© H$mo AnaénVm (allotropy) H$hVo 

h¡&  EH$ hr VËd Ho$ {d{^Þ énm| H$mo Cg VËd Ho$ Anaén (allotropes) H$hVo h¡&

g’o$X ’$mñ’$moag (White Phosphorus):

AmH¥${V 12.15

   g’o$X ’$mñ’$moag ‘wbm¶‘ Am¡a ‘mo‘ O¡gm nXmW© h¡&  ¶h Vrd« 

XhZerb h¡&  Bgo hdm ‘| Iwbm N>moS>Zo na Vwa§V, Ëd[aV J{V go ObZo 

bJVm h¡&  AV… ídoV a§OH$ H$mo h‘oem nmZr ‘| g§J«h H$aHo$ aIVo h¢&  

g’o$X ’$mñ’$moag nmZr ‘| KwbVm Zhr h¡ ¶h AË¶§V {dfH$mar nXmèW© h¡&  

Bg{bE g’o$X ’$mñ’$moag H$mo ObnmfmU H$hVo h¡&.         

nX ghm¶

nmfmU - {df

AmH¥${V 12.14
hoqÞJ² ~«m§S>>
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 g’o$X ’$mñ’$moag A§Yoao ‘| hao a§J {‘{lV g’o$X àH$me go M‘H$Vm 

h¡&  Bgo ’$mñ’$moag H$s ñ’w$aXrár (phosphorescence) H$hVo 

h¡&

bmb ’$mñ’$moag (Red phosphorus):

AmH¥${V 12.17
bmb ’$mñ’$moag

 

      bmb ’$mñ’$moag A_{U^r¶ nmdS>a Ho$ én ‘| ahVm h¡&  ¶h g’o$X 

’$mñ’$moag H$s Vah Vrd« ObZerb Am¡a {dfH$mar Zht h¡&

 

\$mñ\$moag Ho$ Cn`moJ (Uses of phosphorous) :

1) D$d©aH$ (ImX) Ho$ CËnmXZ _| \$mñ\$moag H$m Cn`moJ H$aVo h¡Ÿ&

 CXmhaU : gwna\$mñ\o$Q>, N.P.K. (Z¡Q´>moOZ, \$mñ\$moag, nmoQ>`m{g`_²)

2) Myho Ho$ {df V¡`ma H$aZo _| g\o$X \$mñ\$moag H$m Cn`moJ H$aVo h¡Ÿ&

3) àm{MZ bmoJ ~§XyH$ H$s Jmo{b`m± Am¡a YwAm± ~å~ (incidiary bomb) Ho$

 CËnmXZ _| g\o$X \$mñ\$moag Cn`moJ H$aVo h¡Ÿ&

4) bmb \$mñ\$moag H$mo {X`mgbmB© ~ZmZo Ho$ CÚmoJ _| Cn`moJ H$aVo h¡Ÿ& 

AmH¥${V 12.18 : nQ>mI|

J§YH$ (Sulphur) :

{Xnmdbr Ho$ Ë`mohma _| h_ nQ>mI| bJmVo h¢Ÿ& nQ>mIo 

bJmZo _| ha EH$ H$mo AmZ§X AmVm h¡Ÿ& nQ>mI| Vrd« 

àH$me Am¡a AmdmO CËnÞ H$aVo hþE ObVo h¡Ÿ& BZ 

AmH¥${V 12.16 

ñ’w$aXrár
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AmH¥${V 12.20 : CS>rgm H$m Vá 
nmZr PaZm

nQ>mIm| _| Cn`mo{JV amgm`{ZH$ nXmW© H$m AZw_mZ bJmB©EŸ& `h J§YH$ h¡Ÿ&

Bgo OmZ br{OE :

nQ>mI| bJmZo go dm`w§S>b àXw{fV hmoVm h¡, Omo ñdmñÏ` Ho$ {bE hm{ZH$maH$ h¡Ÿ&

J§YH$ àmMrZ H$mb Ho$ kmV bmoJm| H$mo ‘ybVËd& Cg g_` J§YH$ nX H$mo AmJ Ho$ g‘mZmW©H$ 

én ‘| Cn`moJ H$aVo WoŸ& b¡{Q>Z ^mfm _| gë\$a H$m AW© h¡ ObZodmbm nËWaŸ& A§XmO 4000 dfm] go 

nhbo bmoJ J§YH$ H$mo AmJ CËnÞ H$aZo _| Cn`moJ H$aVo WoŸ& ~mB©~b J«§W _| J§YH$ (sulphur) 

H$mo {~«_ñQ>moZ (brim stone) AWm©V A{½Z nËWa Ho$ én _| {ddaU {X`m J`m h¡Ÿ& àmMrZ {_l 

Ho$ bmoJ ^r Ym{_©H$ H$m`©H«$_m| _| AmJ Am¡a YwAm± CËnÞ H$aZo Ho$ {bE J§YH$ H$m Cn`moJ H$aVo WoŸ&

AmH¥${V 12.19 : Ádmbm_wIr Ho$

_wIÛmam na g§J«{hV J§YH$

  J§YH$ àH¥${V _| H$mo`bm Am¡a noQ´>mo{b`_² Ho$ 

gmW àmá hmoVm h¡Ÿ& Vm§~m, grgm, OñVm Am¡a nmam 

Ho$ I{ZO Am{X J§YH$ Ho$ òmoV h¡Ÿ& Ádmbm_wIr 

Ho$ _wIÛma na J§YH$ A{YH$ à_mU _| ahVm h¡Ÿ& 

O_rZ Ho$ AË`§V JhamB© _| ̂ r J§YH$ {dnwb _mÌm 

_| àmá hmoVm h¡Ÿ& Bgo \«$míM Zm_H$ {dYmZ go 

~mha {ZH$mb OmVm h¡Ÿ& 1887 Bgdt _| h_©Z² 

\«$mñM Zm_Ho$ {dkm{Z Zo ^yr_r Ho$ JhamB© _| Nw>no 

hþE J§YH$ H$mo ~mha {ZH$mbZo H$o {dYmZ H$m nVm 

bJm`m WmŸ& Bg{bE Bg {dYmZ H$mo \«$míM {dYmZ 

Zm‘m§{H$V {H$¶m J¶m h¡&

  àH¥${V _| AZoH$ ñWmZm| _| J§YH$ Ho$ PaZo (spring)

h¡Ÿ& BZ PaZm| Ho$ nmZr _| J§YH$ ~hþV ~S>r _mÌm _|

h¡Ÿ& `h nmZr AZoH$ M_©amoJm| H$m {ZdmaU H$aVm h¡Ÿ&
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^maV _| XohamXyZ, CS>rgm, boh {h_mMb àXoe Am¡a AZoH$ AÝ` amÁ`m| _| J§YH$ Ho$ PaZo h¡Ÿ& 
J§YH$ Ho$ JwUY_© (Properties of sulphur) 

AmH¥${V 12.21 
ZrbrÁdmbm CËnÞ H$aVo hþE

ObVm J§YH$

   J§YH$ EH$ _ybVËd h¡Ÿ& {OgH$m g§Ho$V S h¡Ÿ& `h EH$ 

AYmVw h¡ Omo Añ\$pñH$ nmdS>a Ho$ én _| àmá hmoVm h¡Ÿ&  J§YH$ 

M_{H$bo nrbo a§J H$m hmoVm h¡Ÿ& J§YH$ Zrbo a§J H$s Ádmbm 

CËnÞ H$aVm hþAm ObVm h¡Ÿ& O~ J§YH$ ObVm h¡, Agh{Z` 

J§Y CËnÞ hmoVr h¡, O¡go H$s {X`m gbmB© aJS>Zo na CËnÞ 

hmoVr h¡Ÿ& J§YH$ nmZr _| KwbVm Zhr h¡Ÿ& `h {dfH$mar Zhr§ h¡Ÿ&

 J§YH$ Ho$ Anén (Allotropes of Sulphur) :

J§YH$ Ho$ VrZ Anê$n h¡Ÿ& do h¡ {df_ b§~mj J§YH$, EH$ZVmj J§YH$, gwKQ²>` (ßbmñQ>rH$) J§YH$&

{df_ b§~mj J§YH$ (Rhombic sulphur) :

                              {df_ b§~mj J§YH$ nrbo a§J H$m {H«$ñQ>b h¡Ÿ& ha EH$ {H«$ñQ>b 
Aï> \$bH$s` R>mog h¡Ÿ& Bg{b`o Bg J§YH$H$mo Aï\$bH$s` J§YH$ 

(octahedral sulphur) ^r H$hVo h¡Ÿ&

EH$ZVmj J§YH$ (Monoclinic sulphur) :

 EH$ZVmj J§YH$ EH$ {H«$ñQ>br` R>mog h¡Ÿ& BgH$m

a§J M_{H$bm nrbm h¡Ÿ& EH$ZVmj J§YH$ Ho$ {H«$ñQ>b

gyB©AmH$ma Ho$ R>mog h¡Ÿ& J§YH$ Ho$ Bg Anê$n H$mo {àñ_m{Q>H$ 

J§YH$ ^r H$hVo h¡Ÿ& 

AmH¥${V 12.22

{df_ b§~mj J§YH$

AmH¥${V 12.23 : EH$ZVmj J§YH$
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gwKQ²>` J§YH$ (Plastic sulphur) :

     gwKQ²>` J§YH$ EH$ _¥Xw a~S> Ho$ ê$n _| hmoVm h¡& gwKQ²>` J§YH$ _o 

pñW{VñWmnH$ JwU h¡ ; Vm{H$ {H$gr ^r AmH$ma _o T>mb gH$Vo 

h¡Ÿ& gwKQ²>¶ ^yao a§J H$m hmoVm h¡Ÿ&

Bgo OmZ br{OE :

· Hw$N> nm¡Ym| _| nÎmo nrbo a§J _| n[adV©Z hmoZo Ho$ {bE, J§YH$ H$s H$_r ^r EH$ H$maU&

· eara _| J§YH$ H$m à_mU H$_ hmoZo na ËdMm _| IwObr CËnÞ hmoVr h¡Ÿ&

· ß`mO, bhgwZ, A§S>m Am¡a _m±g _| J§YH$ CnpñWV hmoVm h¡& 

J§YH$ Ho$ Cn`moJ (Uses of sulphur) :
1) gËÝâ`y[aH$ Amåb (J§YH$måb) ~ZmZo _| _w»`V… J§YH$ H$m Cn`moJ hmoVm h¡Ÿ&

2) aã~a _| H$R>m oaVm bmZo Ho$ J§YH$ H$m Cn`moJ H$aVo h¡Ÿ& Bgo db²H$ZmB©PogZ 
    (vulcanization) H$hVo h¡Ÿ&
3) ËdMm Ho$ {H«$_ Am¡a _b_ V¡`ma H$aZo Ho$ {bE Cn`moJ aH$Vo h¡Ÿ&

4) H$sQ>ZmeH$, ImX (C~©aH$), a§J Am¡a ~méX V¡`ma H$aZo _| Cn`moJ H$aVo h¡Ÿ&

 

Bgo OmZ br{OE :

h_mao nyd©O AnZo Kam| go _ÀN>a Am¡a H$sQ>m| H$mo Xya aIZo Ho$ {bE J§YH$ ObmVo WoŸ&

Bg KQ>H$ _| Amn A{½Zem_H$, Xmh`² dñVwE± \$mñ\$moag Am¡a J§YH$ Ho$ JwUY_© Am¡a Cn`moJm| 

Ho$ ~mao _| AÜ``Z {H$`m h¡Ÿ& AJbr H$jmAm| _| BZHo$ `m¡{JH$, CZHo$ JwUY_© Am¡a Cn`moJmo Ho$ ~mao 

_| AÜ``Z H$aoJ|Ÿ&

AmH¥${V 12.24 : gwKQ²>` J§YH$

AmH$¥{V 12.25 : ËdMm H$m _b_         AmH$¥{V 12.26 : H$sQ>ZmeH$    
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 `mX a{IE 

·  hdm _| {H$gr dñVw H$m ObZo H$mo XhZ H$hVo h¡Ÿ&

·  AmJ ~wPmZodmbm gmYZ hr A{¾em‘H$ h¡&

·  AmŠgrOZ H$s AmnyVu ~§X H$aZm Am¡a ObZodmbr dñVw H$mo R>§S>m H$aZo Ho$ {gÕm§V

  na A{½Zem_H$ H$m`© H$aVm h¡Ÿ&

·  gmoS>m-Amåb A{½Zem_H$ _| gmo{S>`_-~mB©-H$m~m}ZoQ> Am¡a Xw~©b gëâ`y[aH$ Amåb
  hmoVo h¡Ÿ& BZ XmoZm| H$s {H«$`m go H$m~©Z-S>¡-AmŠgmB©S> Am¡a nmZr CËnÞ hmoVm h¡, Omo
  AmJ ~wPmZo _| ghm`H$ hmoVm h¡Ÿ&

·  Am±~«mog-Jm°S²>\«o$ Zo 1723 _| A{½Zem_H$ H$m Am{dîH$ma {H$`m h¡Ÿ&

·  {d{^Þ àH$ma H$s AmJ H$mo ~wPmZo Ho$ {bE {d{^Þ àH$ma Ho$ A{½Zem_H$ hmoVo h¡Ÿ&

·  gm_mÝ`V… Cn`moJ {H$`o OmZodmbo A{½Zem_H$ BC Am¡a ABC àH$ma Ho$ h¡Ÿ&

·  N>moQ>o Am¡a gab A{½Zem_H$m| go {g\©$ N>moQ>o à_mU H$s AmJ H$mo ~wPm gH$Vo h¡Ÿ&

·  \$mñ\$moag Am¡a J§YH$ AYmVw h¡Ÿ&

·  àH¥${V _| \$mñ\o$Q>erbm Ho$ én _| \$mñ\$moag àmá hmoVm h¡Ÿ&

·  {^Þ-{^Þ énm| _| àmá hmoZo Ho$, EH$ _ybVËd Ho$ JwUY_© H$mo AnénVm H$hVo h¢&

·  g\o$X \$mñ\$moag Am¡a bmb \$mñ\$moag `o \$mñnmoag Ho$ Xmo Anén h¡Ÿ&

·  \$mñ\$moag H$mo ImX (D$d©aH$), ~§XyH$ H$s Jmo{b`m±, ~_, gwa{jV {X`mgbmB© Am¡a Myho

  H$m {df ~ZmZo _| Cn`moJ H$aVo h¢Ÿ&

·  n¥Ïdr Ho$ n¥ð> Ho$ ZrMo JhamB© _| A{YH$ _mÌm _| J§YH$ H$m {Zjon h¡Ÿ&

·  \«$míM {dYmZ go J§YH$ àmá H$aVo h¢Ÿ&

·  {df_ b§~mj J§YH$, EH$ZVmj J§YH$ Am¡a gwKQ²>` J§YH$ `o J§YH$ Ho$ Anén h¡Ÿ&
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·  gâ`w[aH$ Amåb (J§YH$måb) ËdMm H$s ‘bh‘, ~méX, a§J, {H$Q>ZmeH$, ImX 

  ~ZmZo _| Cn`moJ H$aVo h¡Ÿ&

·  aã~a _| J§YH$ {_bmZo H$s {H«$`m H$mo dëH$ZmB©OogZ H$hVo h¡Ÿ& Bggo aã~a H$R>moa ~ZVm h¡Ÿ&

gyMZm

·  AmJ Ho$ àH$mon H$s g§^mdZm Ho$ nhbo hr Cgo amo{H$EŸ& AmJ Ho$ àH$monm| H$mo amoH$Zo   

 Ho$ {bE AmJ gwajm {Z`_m| H$m nmZ H$s{OEŸ&

·  AmJ Ho$ gmW {IbdmS> _V H$s{OEŸ&

·  ObVo hþAm Myëhm, _mo~Îmr Am¡a {dÚwV gmYZm| Ho$ ~mao _| gmdYmZ a{hEŸ&

·  AnZo H$_ao _| ObVr hþB© _mo~Îmr H$mo Eogo hr N>moS>H$a H$^r ^r _V gmo`|&

·  AnZo Ka {dÚwV Ho$ Vmam| H$m n[ajU {Z`{_V én go H$aZo Ho$ {bE AnZ

  A{^dmhH$m| H$mo g_PmB©`oŸ&

·  g\o$X \$mñ\$moag Ho$ g§nH©$ go ËdMm (M_©) ObVr h¡Ÿ& AV… Cgo hmW _V bJmBEŸ&

Aä`mg

I. àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a

CZHo$ à{V EH$ {Q>H$ () g§Ho$V bJmB©E :

 1. dm`w _| ObZodmbr dñVwH$mo H$hVo h¡&

  A) dhZ  Am) XhZ

  B) àoaU  B©) dëH$ZmB©OogZ²>

 2. AXmh`² dñVw Ho$ {bE EH$ CXmhaU h¡&

  A) H$mJO  Am) gmo{S>`_²>

  B) nmZr  B©) bH$S>r
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 3. AmJ H$mo ghm` H$aZodmbr dñVw h¡&

  A) AmŠgrOZ  Am) H$m~©Z-S>mB©¥AmŠgmB©S>

  B) nmZr  B©) ZmB©Q´>moOZ

 4. AË`{YH$ Cn`moJ {H$`o OmZodmbm A{½Zem_H$ h¡&

  A) A àH$ma H$m  Am) BC àH$ma H$m

  B) ABC àH$ma  B©) BC Am¡a ABC àH$ma H$m

 5. àmMrZ AmX_r AmJ ~wPmZo Ho$ {bE Cn`moJ H$aVo WoŸ&

  A) nmZr  Am) hdm

  B) bH$S>r  B©) nËWa

 6. \$mñ\$moag Am¡a J§YH$ h¡&

  A) YmVw  Am) J¡g

  B) AYmVw  B©) XhZ Zht hmoZodmbo _ybVËd

 7. Bgo ObnmfmU H$hVo h¡&

  A) {df_ b§~mj J§YH$  Am) bmb \$mñ\$moag

  B) g\o$X \$mñ\$moag  B©) ßbmñQ>rH$ J§YH$

 8. g\o$X \$mñ\$moag H$mo h_oem Bg_| g§J«h H$aHo$ aIVo h¡&

  A) H¡$amo{gZ  Am) nmZr

  B) noQ´>mob  B©) {S>Oob

II. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

1. A{½Zem_H$ H$mo A{dîH$ma H$aZodmbm {dkmZr  h¡Ÿ&

2. \«$m§H$mo{`g² H$m{b©`a  A{½Zem_H$ H$m A{dîH$ma {H$`m h¡Ÿ&

3. ObZodmbr dñVw Ho$ {bE H$m~©Z-S>mB©-AmŠgmB©S>  g§nyVu H$mo amoH$Vr h¡Ÿ&

4. A{½Z àH$monm| Ho$ {déÕ H$m`© H$aZodmbr gaH$mar g§ñWm  h¡Ÿ&

5. \$mñ\$moag H$m nVm bJmZodmbm {dkmZr  h¡Ÿ&
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6. àH¥${V _| \$mñ\$moag H$m à_wI òmoV  h¡Ÿ&

7. g\o$X \$mñ\$moag Ûmam A§Yoao _| g\o$X{_{lV hao a§J H$s M_H$ XoVm h¡, {Ogo    

  H$hVo h¡Ÿ&

8. O_rZ Ho$ JhamB© go J§YH$ H$mo àmá H$aZo Ho$ {dYmZ H$mo  H$hVo h¡Ÿ&

9. pñW{VñWmnH$ JwU `wŠV J§YH$ Ho$ Anén H$mo  H$hVo h¢&

10. aã~a H$mo H$R>moa ~ZmZo Ho$ {bE, J§YH$ {_bmZo H$s {H«$`m H$mo  

   H$hVo h¡Ÿ&

III. {ZåZm| Ho$ {bE H$maU Xr{OE :

 1 g\o$X \$mñ\$moag H$mo h_oem nmZr _| aIVo h¡Ÿ&

 2 ßbmñQ>rH$ J§YH$ H$mo {H$gr ^r én _| ~Xb gH$Vo h¡Ÿ&

 3 gwa{jV {X`mgbmB© _| g\o$X \$mñ\$moag H$m Cn`moJ Zhr H$aVo h¡Ÿ&

IV. {ZåZ àíZm| Ho$ CÎma {b{IE :

1 XhZ {H$go H$hVo h¡ ? XhZ Ho$ Xmo CXmhaU Xr{OEŸ&

2 Hw$N> XhZerb dñVwAm| H$s gyMr ~ZmBEŸ&

3 AmJ H$mo àmá H$aZo Ho$ {b`o H$m¡Z go A§e Mm{hE ?

4. AmJ H$mo {Z`§ÌU H$aZm Š`m| Amdí`H$ h¡ ?

5. AmJ H$mo ~wPmZo Ho$ {d{^Þ {dYmZm| H$s gyMr ~ZmB©E ?

6. A{½Zem_H$ {H$go H$hVo h¢ ?

7. A{½Zem_H$ Ho$ àH$mam| Ho$ Zm_ {b{IEŸ&

8. {H$g {gÕm§V na gmoS>m-Amåb A{½Zem_H$ H$m`© H$aVm h¡ ?

9. gmoS>m-Amåb A{½Zem_H$ H$s aMZm Am¡a H$m`©-{dYmZ H$m {ddaU {b{IEŸ&

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



195

10. a§Jm Ho$ Ka H$mo AmJ bJr h¡Ÿ& AãXwbm Zo AmJ H$mo ~wPmZo Ho$ {b`o A{½Zem_H$ H$m

  Cn`moJ H$aZo H$s gbmh a§Jm H$mo XoVm h¡Ÿ& Š`m Amn AãXwbm H$s gbmh go gh_V

  h¡ ? AmnHo$ CÎma H$m g_W©Z H$s{OEŸ&

11. \$mñ\$moag Ho$ H$moB© VrZ JwU {b{IEŸ&

12. AnénVm {H$go H$hVo h¡ ?

13. \$mñ\$moag Ho$ Anénm| Ho$ Zm_ {b{IEŸ&

14. \$mñ\$moag Ho$ Anénm| Ho$ JwUm| _| ahZodmbr {^ÞVmAm| H$mo {b{I`oŸ&

15. \$mñ\$moag Ho$ Cn`moJm| H$s gyMr ~ZmB©EŸ&

16. J§YH$ Ho$ H$moB© Mma JwU {b{IEŸ&

17. J§YH$ Ho$ Anén H$m¡Z go h¡ ? CZHo$ {deof JwU {b{IEŸ&

18. J§YH$ Ho$ Hw$N> Cn`moJmo| H$s gyMr ~ZmB©EŸ&

`moOZm H$m`©

· A{½Zem_H$ Ho$ÝÐ H$m g§Xe©Z H$s{OE Am¡a AmJ H$s gwajm Ho$ ~mao _| Amoa A{YH$ OmZH$mar

  àmá H$s{O`oŸ&

· AmJ gwajm Ho$ {Z`_m| H$s MmQ>© ~ZmBEŸ& 
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KQ>H$ - 13

Mmb Am¡a doJ
(SPEED AND VELOCITY)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

·  V` H$s hþB© Xyar, {dñWmnZ, Mmb Am¡a doJ H$s nar^mfm OmZoJ|Ÿ&

·  Mmb Am¡a doJ Ho$ ~rM H$m A§Va OmZ gH|$J|&

·  Mmb Am¡a doJ Ho$ CXmhaU Xo gH|$J|&

·  g_`, {dñWmnZ, Mmb Am¡a doJ H$s BH$mB© _mby hmo OmEJr&

·  EH$ àH$ma H$s BH$mB© H$mo Xygao _| n[adV©Z H$aZm grIoJ|Ÿ&

·  Mmb Am¡a doJ Ho$ J{UVr` CXmhaU hb H$aZm OmZoJ|Ÿ&

h_mao nyd©O EH$ ñWmZ go Xygao ñWmZ H$mo n¡Xb MbH$a Xyar V` H$aVo WoŸ& ~mX _|, do àmUr`m| H$m 

Cn`moJ H$aZo bJ|Ÿ& n{hE (Wheel) H$m Am{dîH$ma h_mar n[adhZ {d{Y H$mo gab ~Zm {X`mŸ& n{h`m| 

H$m Cn`moJ H$aHo$ n[adhZ H$s {d^Þ VarH$m| H$m nVm bJm`m J`mŸ& AmO$ h_ amHo$Q> Am¡a A§V[aj`mZ H$m 

Cn`moJ H$aZo H$s pñW{V _| nhþ±M J`o h¡Ÿ& AË`§V Xya H$s Xyar`m| H$mo V` H$aZo H$s OéaV AmYw{ZH$ n[adhZ 

{dYmZm| Ho$ Am{dîH$ma H$m H$maU h¡Ÿ& Am_ AmX_r H$mo `h nVm Zhr ahVm h¡ {H$ V` H$s OmZodmbr Xyar 

b§~r AWdm N>moQ>r h¡Ÿ& V` H$s OmZodmbr Xyar H$mo _mnZo go b§~r AWdm ZOXrH$ H$m nVm bJVm h¡Ÿ& àmMrZ 

H$mb _| bmoJ {ZpíMV b§~mB© H$s N>S>r go Xyar H$mo _mnVo WoŸ& AmO d¡km{ZH$ A§Vam{ï´>` _mZH$ BH$mB©`m| H$mo 

g^r _mnm| Ho$ {b ò AnZm |̀ h¡, {Ogo A§Vam{ï´>` _mZH$ nÕ{V (System International-SI) H$hVo 

h¡; {Og_| b§~mB© H$s BH$mB© _rQ>a (m) Am¡a g_` H$s BH$mB© goH|$S> (s) h¡Ÿ& H$^r-H$^r {_{ZQ> (min) 

Am¡a K§Q>m (h) H$m ^r Cn`moJ H$aVo h¢Ÿ& g^r BH$mB©`m| Ho$ g§Ho$Vm| H$mo EH$dMZ _| {bIZo H$s é‹T>r h¡Ÿ&

H$moB© Xmo {~ÝXwAm| Ho$ ~rM H$s Xyar H$mo _mnZo _| Hw$N> àH«$‘ h¡& {ZåZ CXmhaU H$m AdbmoH$Z H$s{OEŸ&  
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EH$ ~ÀMm Kago ñHy$b nhþ±MVm h¡Ÿ& ~ÀMo Ho$ Ka Am¡a ñHy$b Ho$ ~rM H$m A§Va H¡$go _mno ? Cg ~ÀMo 

Ûmam V` {H$`o J`o nW H$mo _mn gH$Vo h¡Ÿ& bo{H$Z `h Ka Am¡a ñHy$b Ho$ ~rM H$s dmñV{dH$ Xyar Zhr h¡Ÿ& 

Š`m| ? `{X ~ÀMo H$m Ka ZO{XH$ hmoVm, Ka H$s N>V H$gm hþAm§ Am¡a grYm Am¡a ñHy$b H$s N>V H$mo EH$ 

H$gm hþAm Am¡a grYm YmJm ~m±Y H$a, Cg YmJo H$s b§~mB© H$mo _mnH$a, CZ XmoZm| Ho$ ~rM H$s Xyar _mn 

gH$Vo WoŸ& `o XmoZm| Xyar _mnZo Ho$ {dYmZm| go {^Þ-{^Þ _mn àmá hmoVo h¡Ÿ& H$m¡Zgm _mn ghr h¡Ÿ& {dkmZ 

BZ XmoZm| _mnm| H$m _mZVm h¡Ÿ& nhbo Ho$ _mn H$mo V` H$s JB© Xyar Am¡a Xygao _mn H$mo {dñWmnZ H$hVo h¢Ÿ&

H$m`©H$bmn 13.1 : EH$ ~S>o nËWa H$mo _¡XmZ na aI|, {Ogo A Zm_ Xr{OEŸ& CgHo$ Mmam| 

Va\$ B, C, D Am¡a E Zm_ XoH$a Hw$N> Am¡a nËWa a{I`o, ~ÀMm| H$mo AnZr BÀN>m Ho$ AZwñda 

B, C, D Am¡a E go A H$mo nW MwZZo Ho$ H$hoŸ& YmJo H$m Cn`moJ H$aHo$ ~ÀMm| Ho$ nW H$mo 

(ItMr JB© aoIm) Am¡a CZHo$ ~rM H$s H${Zð> Xyar _m{n`oŸ& CZ XmoZm| Ho$ ~rM Ho$ A§Va H$m 

AdbmoH$Z H$s{OEŸ&

B
C

D

E

A

AmH¥${V 13.1

aoIm H$s bw§~mB© (VW H$s JB© Xyar)      

H${Zð> Xÿar ({dñWmnZ)       
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nW H$s Hw$b b§~mB© go V` H$s JB© Xyar (D) XoVm h¡Ÿ& H$_ go H$_ Xyar {dñWmnZ (d) h¡Ÿ&

AV… Xmo {~ÝXwAm| Ho$ ~rM Ho$ nW H$s b§~mB© hr V` H$s JB© Xyar (D) h¡Ÿ&

Xmo {~ÝXwAm| Ho$ ~rM H$s H${Zð> Xyar {dñWmnZ (d) h¡Ÿ&

Mmb Am¡a doJ (Speed and Velocity) :

Xm¡S> H$s ñnYm© _| {dOoVm (winner) H$mo H¡$go {ZYm©[aV H$aoJ| ? Omo g~go nhbo Xyar V` 

H$aHo$ A§{V_ bú` H$mo nhþ±MVm h¡ dh {dOoVm h¢Ÿ& EH$ Omo g~go nhbo bú` H$mo nhþ±MVm h¡, dh 

Adí` hr H$_ g_` boVm h¡ ? AV… g_` {dOoVm H$mo {ZYm©[aV H$aVm h¡Ÿ& `h ^r H$hm OmVm 

h¡ {H$ {dOoVm dh h¡, Omo A{YH$ Mmb go Xm¡S>m h¡& AV… Mmb (speed) dh n[a_mU h¡, {Ogo 

g_` Ho$ gmW _mnm OmVm h¡Ÿ& dmñV{dH$ _| {Z{X©ï> g_` _| V` H$s JB© Xyar H$mo _mby H$aZo H$m 

n[a_mU Mmb h¡Ÿ& AV… Mmb H$mo {ZpíMV Xyar H$mo V` H$aZo Ho$ {bE br JB© g_` go JUZm H$s 

OmVr h¡Ÿ& `{X V` H$s Xyar, bJr hþ`o g_` go {d^mOZ H$aZo na Mmb àmá hmoVr h¡Ÿ& V` H$s 

Xyar H$mo g_` go {d^m{OV H$aZo na dmñV{dH$ _| Š`m àmá hmoVm h¡ ? BH$mB© g_` _| V` H$s 

JB© Xyar àmá hmoVr h¡Ÿ& AV… BH$mB© g_` _| AWdm EH$ g|H|$S> _| V` H$s JB© Xyar hr Mmb h¡Ÿ&

 BH$mB© g_` _| V` H$s JB© Xyar hr Mmb h¡Ÿ& 

 AV…  
 V` H$s JB© Xyarm

{b`m J`m g_`
 Mmb =  

 m        AWdm ms-1 
  s

       
   Mmb = 

D (m)
t (s)

EH$ ñWmZ go Xygao ñWmZ H$mo OmZo na V` H$s JB© Hw$b Xyar H$mo bJZodmbm Hw$b g_` Am¡gV 

Mmb kmV hmoVm h¡Ÿ& _mZ br{OE CXmhaU Ho$ {b`o EH$ ~g EH$ K§Q>o _| 40 km. Xyar V` H$s 
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h¡& BgH$m AW© h¡, dh ~g AnZr nyU© `mÌm _| H$s Ad{Y _| {ZpíMV 40 km/h H$s Mmb go 

Xm¡S>r h¡, H$hZm JbV h¡Ÿ& dh Bg Mmb go A{YH$ AWdm H$_ Mmb go ^r Xm¡S>r hmoJrŸ& bo{H$Z `h 

{ZpíMV h¡ {H$ 40 km/h. H$s Xyar V` H$aZo Ho$ {bE 1 K§Q>o H$m g_` bJm h¡Ÿ& Bg Vah `hm± 

JUZm H$s JB© Mmb, Am¡gV Mmb h¡Ÿ&

V` H$s JB© Hw$b Xyar

Hw$b g_`
Am¡gV MmbÀ =

Mmb EH$ dñVw {H$VZo Vrd«J{V go MbVr h¡ H$m _mn h¡, AWdm EH$ dñVw Ûmam V` H$s JB© 

Xyar H$m Xa hr Mmb h¡Ÿ& 

Bgr Vah BH$mB© g_` _| Xmo {~ÝXwAm| Ho$ ~rM H$s H${Zð> Xyar H$mo br¶o hþE g‘¶ go ^mJ 

bJmZo go àmá _mn hr doJ (velocity) h¡Ÿ& H${Zð>V_ Xyar H$m _mn hr {dñWmnZ (d) h¡Ÿ& 
BH$mB© g_` _| hþAm {dñWmnZ hr doJ h¡Ÿ&

BH$mB© g_` _| hþAm {dñWmnZ hr doJ h¡Ÿ& 

AV…  
{dñWmnZ

bJm hþAm g_`
  doJ =

  

  ms   AWdm ms-1

    

       V  = 
d
t

 gm_mÝ`V… Mmb AWdm doJ _mnZo H$s BH$mB© _rQ>a/goH|$S> AWm©V ms-1 hmoVm h¡Ÿ& EH$ 

dñVw {H$VZr OëXr go AnZm ñWmZ n[adV©Z H$aZo H$m _mn hr doJ h¡ AWdm EH$ dñVw Ho$ ñWmZ 

n[adV©Z H$m Xa hr doJ h¡Ÿ& 
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CXmhaU :  

 

gwar Am¡a M§Xþ Zm_ Ho$ Xmo ~mbH$ B go Ama§^ H$aHo$ A ñWmZ H$mo 5 goH|$S _| nhþ±MVo h¡Ÿ&

gwar  C Ûmam A H$mo, M§Xþ CE Ûmam nhþ±MVm h¡Ÿ&

 AV… gwar Ûmam V` H$s Jhr = BC+CA=10 m.

M§Xþ Ûmam V` H$s Xyar = BC+CE+EA=15 m.

 XmoZm| B go àma§^ H$aHo$ A ñWmZ H$mo nhþ±MVo h¡Ÿ& AV… XmoZm| H$m {dñWmnZ

(BA) = 5 m. _mÌ h¡Ÿ&

 gwar H$s Am¡gV Mmb    = D
t
 = (BC+CA)

{b`m J`m g_`
  = 10

5
   = 2ms-1

         
M§Xþ H$s Am¡gV Mmb     = 

D
t  = (BC+CE+EA)

{b`m J`m g_`
 = 15

5
  = 3ms-1

      
       gwar H$m doJ  = d

t
  = (BA)

{b`m J`m g_`
  = 5

5
  = 1ms-1   

  

      M§Xþ H$m doJ = d
t   = (BA)

{b`m J`m g_`
  = 5

5
  =1ms-1  

A

B C

5m

5m

5m 5m
5m

E
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    Bg CXmhaU go `h nVm bJVm h¡ {H$ Mmb H$s JUZm _| Ama§{^H$ {~ÝXw go A§{V_ {~ÝXw VH$ 

dñVw Ûmam V` hþAm nW H$s b§~mB© _mÌ br OmVr h¡, bo{H$Z V¶ H$s JB© {Xem Zht h¡¢&

    Bgr Vah doJ H$s JUZm, nW Mmho ^r hmo B go A H$s {Xem ‘| H${Zð> Xÿar ‘mÌ br OmVr 

h¡& bo{H$Z VW H$s Jhr {Xem Zht & Bgr Vah doJ H$s JUZm nW Mmho Omo ^r hmo B go A H$s 
{Xem _| H${Zï> Xÿar _mÌ br OmVr h¡ &

Mmb Am¡a doJ H$s JUZm H$aZm (Calculation of Speed and Velocity) :

^m¡{VH$ {dkmZ _| J{UVr` g_ñ`mAm| H$s JUZm H$aVo g_` EH$ n[a_mU (_mÌm) H$m _mn EH$ 

hr BH$mB©`m| _| hmoZm Mm{hEŸ& `{X n[a_mU {^Þ-{^Þ BH$mB©`m| _| hmoVmo, CZH$mo EH$ hr àH$ma H$s 

BH$mB©`m| _| n[adV©Z H$aZm Mm{hEŸ&

hb {H$`o J`o CXmhaU :

1) EH$ H$ma 30 {_{ZQ> _| 30 km Xyar V` H$aVr h¡Ÿ& CgH$s Mmb km/h _| JUZm H$s{OEŸ&
hb :   

  

  XÎm :   D = 30 km

    t  = 30 min = 30
60

 = 1
2  K§Q>m (h)

   S = 
D
t

   S = 
30km
1
2 h

   S = 
30km × 2

1h 

   S = 60 kmh-1          

            Mmb = 60kmh-1

nX ghm` :

XÎm = {X`o hþE A§e
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2) `{X EH$ dmhZ EH$ {XZ _| 6 km Xyar V` H$aVr h¡ Vmo, CgH$s Mmb kmh-1 _| 
    _mby_  H$s{OEŸ&

hb :

 XÎm :  D = 6 km

               t =1{XZ= 24h

 S = 
D
t

S = 
6 km
24 h

S  = 
1 km
4 h

                 S = 0.25kmh-1

3) EH$ gmB©H$b gdma EH$ K§Q>o _| 10.8 km Xyar V` H$aVm h¡Ÿ& CgH$s Mmb H$mo m/s _| 
JUZm H$s{OEŸ&

hb : 

  XÎm : D = 10.8 km =10800m  (³¶m|{H$, 1 km=1000m)

   t = 1 K§Q>m  = 60 x 60 = 3600s

   S  =  
D
t

   S  =  
3

10800 m
3600 s

1

   S =  3ms-1

      Mmb = 3ms-1
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4) EH$ YmdH$ (sprinter) 100 m Ho$ Xyar H$mo 12 goH|$S> _| Xm¡S>Vm h¡Ÿ& CgH$s Mmb H$mo 
km/h _| kmV H$s{OEŸ&  

hb : 

  XÎm : D = 100 m =  100
1000  = 1

10  km

   t = 12 s = 12
3600

 = 1
300  h

 S =  
D
t

 S  =  

1
10

1
300

km

h

 S  =  300km
10/h

  S  =  30 kmh-1

      Mmb = 30kmh-1

5) EH$ YmdH$ H$s Mmb 8 m/s hmoVmo, 200 m H$s Xyar Xm¡S>Zo Ho$ {b`o, Cgo {H$VZm g_` 
bJoJm ?

D Am¡a t Ho$ {b`o gyÌ kmV H$aZo Ho$ {bE Bg {Ì^wO H$m Cn`moJ

D

s t

 

H$s{OEŸ& {Og nX H$mo kmV H$aZm h¡, Cgo hmW go ~§X H$aZo na, CgH$m 

Xm`m± nj (RHS) H$mo kmV gH$Vo h¡Ÿ& 

CXmhaU : D = s  t, t =  D
S
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hb :  
 XÎmÀÛ   : s = 8 ms-1  

   D = 200 m, 

    t = ?

    t =  D
S

    t =  200m
8m/s

    t = 25 s

       g‘¶ = 25 s

6. XÎm d¥Îm H$s n[a{Y 44 cm h¡& CgH$m h¡  AB ì¶mg 14cm h¡& EH$ MtQ>r A go 
{ZH$bH$a C Ho$ Ûmam B H$mo 10 goH|$S> ‘| nhþ±MVr h¡&  CgH$s Mmb Am¡a doJ H$mo ms-1 ‘| kmV 

H$s{OE& 14cm
A B

C

  hb…   

  

  Mmb… AY© n[a{Y   doJ

                                  
  XÎm : D = 22cm = 22

100
m  d = 14cm = 14

100
m  

    t = 10              t = 10  

    S = ?          V = ?

 S = D
t

        V = d
t

 s =

22
100
10s

m
     V =

14
100
10s

m

 s = 0.022 ms-1          V = 0.014 ms-1 
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H$m¶©H$bmn 13.2… EH$ dmhZ ‘| gm‘mÝ¶V… Xmo ‘mnH$¶§Ì (‘mnr) hmoVo h¡&  EH$ 

‘mnH$¶§Ì Ûmam dmhZ Ûmam V¶ H$s JB© Xÿar H$m nVm bJVm h¡, {Oggo nW‘mnr 

(Odometer) H$hVo h¡&  Xÿgao ‘mnH$¶§Ì go {H$gr ñWmZ na dmhZ H$s Mmb H$mo 

~VmVm h¡, {Ogo Mmb ‘mnr (Speedometer) H$hVo h¡& 

¶{X Amn AnZo Ka go ñHy$b ‘| OmVo h¡, Vmo AmoS>mo‘rQ>a go Ama§{^H$ Am¡a A§{V‘ 

{H$.‘r. H$mo {bI br{OE&  BgHo$ Abmdm Ama§{^H$ g‘¶ Am¡a A§{V‘ g‘¶ ^r 

{bI br{OE&  AV… Am¡gV Mmb kmV H$s{OE& 

CXmhaU Ho$ {bE… 

AmoS>mo‘rQ>a Ho$ nmR²>¶m§H$ … Ama§{^H$ = 13,287 km

A§{V‘ = 13,291 km

AV… V¶ H$s JB© Xÿar = 13,291 - 13,287 = 4 km

K‹S>r Ho$ nmR²>¶m±H$ : Ama§{^H$ = 9.30 am

A§{V‘ = 9.36 am

AV… br¶m J¶m g‘¶ = 9.36 - 9.30 

= 6 min

= 
6
60 h =  

1
10  h

(‘r{ZQ> H$mo 60 go ^mJ H$aZo na g‘¶ K§Q>o ‘| n[adV© hmoVm h¡&)

Am¡gVMmb = VWm H$s JB© Xÿar
Hw$b g‘¶  

 = 
10
1 h

4 km   =  1h
40 km

                                 = 40 kmh-1
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 `mX a{IE 

· A§Vam{ï´>` nÕ{V (SI) _| b§~mB© H$s BH$mB© _rQ>a (m) h¡Ÿ&

· A§Vam{ï´>` nÕ{V (SI) _| g_` H$s BH$mB© goH|$S> (s) h¡Ÿ&

· Xmo {~ÝXwAm| Ho$ ~rM Ho$ nW H$s b§~mB© H$mo V` H$s JB© Xyar (D) H$hVo h¢Ÿ&

· Xmo {~ÝXwAm| Ho$ ~rM H$s H${Zð>V_ Xyar H$mo {dñWmnZ (d) H$hVo h¢Ÿ&

· BH$mB© g_` _| V` H$s JB© Xyar Mmb H$hVo h¡, - Mmb = D/t

· BH$mB© g_` _| {dñWm{nV Xyar H$mo doJ H$hVo h¡Ÿ, - doJ = D/t

· Mmb Am¡a doJ H$s _m¡{bH$ BH$mB© ms-1 h¡Ÿ&

     

 gyMZmE± 

· dmhZm| H$mo Am¡gV Mmb _| MbmZo go BªYZ H$s ~MV hmoVr h¡Ÿ&É.

Aä`mg

I. àË`oH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o JE h¢& ghr CÎma MwZH$a
 CZHo$ à{V EH$ {Q>H$  (3 ) g§Ho$V bJmBE :
 1. EH$ dñVw Ho$ dmñV{dH$ MbZ nW Ho$ _mn go àmá hmoVr h¡&

  A) Mmb  Am) doJ    

 B) V` H$s JB© Xyar  B©) {dñWmnZ

 2. Xmo {~ÝXwAm| Ho$ ~rM H$s H${Zï>V_ Xyar Ho$ _mn go àmá hmoVm h¡&

   A) Mmb  Am) doJ

   B) V` H$s JB© Xyar  B©) {dñWmnZ
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 3. BH$mB© g_` _| V` H$s Xyar H$mo H$hVo h¡&

   A) Mmb  Am) doJ

   B) V` H$s JB© Xyar  B©) {dñWmnZ

 4. BH$mB© g_` _| hþE {dñWmnZ H$mo H$hVo h¡&

    A) Mmb  Am) doJ

   B) V` H$s JB© Xyar  B©) {dñWmnZ

II. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1. Mmb Am¡a doJ H$s BH$mB© A§Vam{ï´>` nÕ{V (SI) _|  h¡Ÿ&

 2. {dñWmnZ H$s SI BH$mB©  h¡Ÿ&

 3. SI nÕ{V _| g_` H$s BH$mB©  h¡Ÿ&

 4. Mmb H$mo _mby H$aZo Ho$ {bE Cn`mo{JV gyÌ  h¡Ÿ&

 5. doJ H$s JUZm H$aZo Ho$ {bE Cn`mo{JV gyÌ  h¡Ÿ&

III. {ZåZ àíZm| Ho$ CÎma {b{IE :

 1. Mmb H$mo n[a^m{fV H$s{OEŸ&

 2. doJ H$s n[a^mfm {b{IEŸ&

 3. Mmb Am¡a doJ Ho$ ~rM H$m A§Va ~VmB©EŸ&

 4. {dñWmnZ Am¡a V` H$s JB© Xyar H$s n[a^mfm {b{IEŸ&

 5. EH$ dmhZ 2 K§Q>o H$s Ad{Y _| 60 km Xyar V` H$aVr h¡Ÿ& CgH$s Mmb _mby_

  H$s{OEŸ& Cgr Mmb go AJbo EH$ K§Q>o _| dmhZ {H$VZr Xyar V` H$aVr h¡ ?
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 6. EH$ _oO (Q>o~b) na Ho$H$ Ho$ Xmo Qw>H$S>o 20 cm Xyar na h¡Ÿ& EH$ _YwŠIr EH$

  Ho$H$ go Xygao Ho$H$ H$mo nhþ±MZo Ho$ {bE 10 goH|$S> boVr h¡Ÿ& doJ H$mo ms-1 _|

  kmV H$s{OEŸ&

IV. g_w{MV CÎma go [aŠV ñWmZm| H$s nyVu H$s{OE :

AZw

H«$_

g§»`m

V` H$s JB© XyarÀ 
(D)

{dñWmnZ 
(d)

g_` (t) doJ

(S)

Mmb
(V)

1 30 km 20 km 30 min _____kmh-1 _____kmh-1

2 _____km 50 km 2 h 30 kmh-1 _____kmh-1

3 2,40,000 
m _____m 1 day _____kmh-1 7.5 kmh-1

4 350 km 350 km _____min _____kmh-1 70 kmh-1

5 _____m _____km 5h 20 kmh-1 10 kmh-1
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KQ>H$ - 14
n¥Ïdr - EH$ Or{dV J«h 

(THE EARTH - A LIVING PLANET)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

·  Or{d`m| Ho$ ApñVËd Ho$ {bE H$maUr^yV A§em| H$s gyMr ~Zm`oJ|Ÿ&

·  n¥Ïdr na Ordr ahZo Ho$ H$maUm| H$m nVm bJmEJ|Ÿ&

·  n¥Ïdr H$s A{ÛVr`Vm Ho$ ~mao _| nVm bJmEJ|Ÿ&

·  n¥Ïdr H$s pñW{VJ{V H$mo AÝ` J«hm| Ho$ gmW VwbZm H$aoJ|Ÿ&

·  Ordr Ho$ ApñVËd _| dm`w_§S>b Ho$ nmÌ H$m {ddaU XoJ|Ÿ&

·  Ordr Ho$ {Z_m©U KQ>H$m| Ho$ _hËd H$m {ddaU XoJ|Ÿ&

·  Or{d`m| Ho$ g§ajU Ho$ {bE n¥Ïdr Ûmam ~ZmB© J`r ì`dñWmAm| H$m dU©Z H$a|JoŸ&

·  n¥Ïdr EH$ Or{dV J«h hmoZo H$s àe§gm H$a|JoŸ&

h_ g^r n¥Ïdr Zm_H$ J«h na ahVo h¡, Omo AmnH$mo _mby_ h¡Ÿ& h_mar 

AmH¥${V 14.1

n¥Ïdr gm¡a_§S>b (solar system) H$m EH$ J«h h¡Ÿ& h_mao gm¡a_§S>b 

Ho$ AÝ` J«hm| na h_mao O¡go Ordr hmoZo Ho$ ~mao _| H$^r ^r Amn gmoMo 

hmoJ|Ÿ? `{X AÝ` J«hm| na Ordr hmoVmo, dhm± Ho$ àmUr, njr Am¡a gñ` 

H¡$go hmoJ|Ÿ? Š`m h_ dhm§° Om gH$Vo h¡? dhm§° H$m dmVmdaU H¡$gm h¡? 

dhm§° Ho$ ñHy$b H¡$go h¡? `{X dhm± Ordr ApñVËd _| Zht hmoVmo, {g\©$ 

n¥Ïdr na hr Ordr Š`m| h¡? AÝ` J«hm| na Ordr Š`m| Zht h¡?

Bg Vah Ho$ AZoH$ àíZm| Ho$ ~mao _| OmZZo Ho$ {bE Amn CËgwH$ hmoVmo, `h KQ>H$ Bg Vah Ho$ g^r àíZm| 

H$m CÎma XoJm&    

H$m`©H$bmn 14.1 : h_| Or{dV ahZo Ho$ {bE H$m¡Z H$m¡Z go A§e Mm{hE, CZH$s gyMr ~ZmB©E&
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Amn H$s gyMr _| AZoH$ A§e h¡Ÿ& BZ_| go A{V_w»` A§e h¡, ídgZ Ho$ {bE dm`w, nrZo Ho$ {bE ewÕ 

nmZr, noQ> ^aZo Ho$ {bE Amhma Am¡a R>§S>r, gXu, Am§°Yr-Vw\$mZ, dfm© Am{X go ajm Ho$ {bE EH$ Ka h¡Ÿ& 

BZ_| go {H$gr EH$ H$o${~Zm N>moS>H$a h_o| Or{dV ahZm g§^d Zht, h¡ Zm ?

Bg{bE Eogo Hw$N> {d{eï> A§e h¡ Omo H$ht na Or{dV ahZo Amdí` hmoVo h¢&  Eogo A§e n¥Ïdr na hmoZo 

Ho$ H$maU n¥Ïdr na Ordr`m|  H$m ApñWËd h¢&  

gmo{ME : ObMa n«mUr O¡go H$s _N>br H$mo ^r dm`w Mm{hE Š`m? do dm`w H¡$go àmËn H$aVo h¡?

{H$g A§e Ho$ {~Zm Ordr EH$ jU Ho$ {b`o ^r Or{dV ah Zhr gH$Vm? dm¶w h¡ Zm ? n¥Ïdr Ho$ Mmam| 

Amoa AZoH$ J¡gmo| go `wº$ dm`w §S>b h¡Ÿ& Bg_| ahZodmbr J¡gm| H$m D$n`moJ H$aHo$ hr Ordr Or{dV ahVo h¡Ÿ& 

n¥Ïdr H$s J¥éËdmH$f©U eº$s BZ J¡gm| H$mo n¥Ïdr Ho$ Mmam| Amoa ~m§°Y H$a aIr h¡Ÿ& 

h_mao gm¡a_§S>b Ho$ AÝ` {H$gr J«h _| Or{dV ahZo Ho$ {bE Amdí`H$ AmŠgrOZ, Z¡Q´>moOZ J¡go 

{dnwb _mÌm _| dm`w‘§S>b Zhr h¡Ÿ&

H$m`©H$bmn 14.2 : gm¡a_§S>b Ho$ AÝ` H$m¡Z H$m¡Z go IJmo{b` H$m`m| na J¡g h¡, H$m¡Zgr
J¡go h¡, BgH$m {ddaU àmá H$aHo$, EH$ gyMr ~ZmB©EŸ&

dm`w Ho$ ~mX, OrdZ Ho$  {b`o  A{V Amdí`H$ nmZr h¡Ÿ& n¥Ïdr H$m 70% gVh nmZr go Amd¥V h¡Ÿ& 

Or{dV àmUr Bg nmZr H$m Cn`moJ H$aHo$ OrdZ {~VmVo h¡Ÿ& n¥Ïdr na nmZr ahZo H$m EH$ A{V_w»` H$maU 

h¡Ÿ& dh Š`m H$maU h¡, OmZZo H$m à`ËZ H$a|J|?

H$m`©H$bmn 14.3 :  Mwëho _| ObVr AmJ na EH$ ~V©Z _| nmZr aI|Ÿ& Š`m nmZr Cgr pñW{V _| 

ahVm h¡ Š`m? Bgr Vah {\«$Oa (freezer) _| aIm J`m nmZr Š`m Cgr pñW{V _| ahVm h¡? Amn H$m 

{ZîH$f© Š`m h¡? dh Bg Vah Š`m| h¡?

BZ H$m`©H$bmnm| go `h {ZîH$f© {ZH$bVm h¡ {H$ nmZr H$mo Ðd én _| ahZo Ho$ {b`o Vmn_mZ A{V _w»` 

nmÌ {Z^mVm h¡Ÿ&
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Bgr Vah n¥Ïdr na H$m Vmn_mZ gm_mÝ` hmoZo Ho$ H$maU, n¥Ïdr na H$m nmZr Ðdén _o ahVm h¡Ÿ& nmZr 

Ðdén ahZo na _mÌ Ordr CgH$mo nr gH$Vo h¡Ÿ&

H$m`©H$bmn 14.4 :  {ejH$ H$m ‘mJ©Xe©Z boH$a gm¡a‘§S>b Ho$ {MÌm| H$m g§J«h H$s{OE&  

gy¶© go ha EH$ J«hU H$s Xÿar Am¡a CZH$s gVh Ho$ Vmn‘mZ H$s gyMr ~ZmB©E&  n¥Ïdr Ho$ ~mao 

‘| AmnH$m H$m¶© {ZîH$f© h¡&

h‘mar n¥Ïdr gy¶© go A{YH$ Xÿar na Zhr h¡ Am¡a A{YH$ ZOXrH$ ^r Zhr h¡, bo{H$Z EH$ 

gm‘mZ¶² Xÿar na h¡&  BgHo$ H$maU n¥Ïdr Ho$ n¥ð>r¶ Vmn‘mZ gm‘mÝ¶ ñVa na h¡, Omo ZVmo AË¶{YH$ 

h¡ Am¡a Z Vmo A{V H$‘ h¡&  n¥Ïdr Ho$ n¥ð> H$m Vmn‘mZ gm‘mÝ¶ ahZo Ho$ H$maU, {g’©$ nmZr hr 

Zht, AÝ¶ Ðd O¡go H$s aº$, nmMH$ag Omo nmofH$ nXmW© Ho$ n[adhZ ‘| ghm¶H$ h¡, ^r Ðd én ‘| 

h¡ h‘mao Am¡a ‘§S>b Ho$ {H$gr ^r IJmo{b¶ H$m‘ na Bg Vah H$s A{Û{V¶ gw{dYm Zhr h¢& 

nmZr Ho$ ~mX Or{d¶m| H$s Amdí¶H$Vm Amhma h¡&  Or{d¶m| H$mo Or{dV ahZo Ho$ {b¶o, ~T>Zo 

Ho$ {b¶o Am¡a AnZr d§em{^d¥{Õ Ho$ {b¶o Amhma A{V Amdí¶H$ h¡&  Amhma Ho$ {Z‘m©U KQ>H$ h¡&  

Am³grOZ, H$m~©Z, h¡S´>moOZ, Z¡Q´>moOZ BË¶mXr h‘mao nm[apñW{VH$ ì¶dñWm ‘| ³¶m|{H$ EH$, Xÿgao H$m 

Amhma h¡ g^r Ordr Cnamoº$ amgm¶{ZH$ nXmWm] go {Z{‘©V h¡&  ¶o g^r amgm¶{ZH$ nXmW© n¥Ïdr na 

{dnwb ‘mÌm ‘| CnbãY hmoZo go Or{d¶m| Ho$ {bE Amhma CnbãY h¡& h‘mao gm¡a‘§S>b Ho$ AÝ¶ {H$gr 

H$moB© ^r IJmo{b¶ H$m¶ na ¶| amgm¶{ZH$ nXmW© {dnwb ‘mÌm ‘o§ CnbãY Zht h¢& 

~m[ae ‘| ~mha OmZm hmo Vmo h‘ N>mVm Cn¶moJ H$aVo h¡ Zm ? Cgr Vah R>§S>r Ho$ {XZm| ‘| h‘ 

‘moQ>m H$nS>m nhZVo h¡&  Bg Vah h‘ N>moQ>r-‘moQ>r naoem{Z¶m| go gwajm nmZo Ho$ {bE, h‘mao Ûmam 

H$s$ OmZodmbr bKw ì¶dñWm h¡&  Bggo ^r ~S>r g‘ñ¶m¶| AWdm naoem{Z¶m± Bg n¥Ïdr na g§^d h¡, 

{OZH$mo g^r Or{d`m| H$mo gm‘Zm H$aZm nS>Vm h¡&  gy¶© go AmZodmbr {dZmeH$mar (Anm¶H$mar) 

{d{H$aU| CëH$mnmV Am¡a Yy‘Ho$VwAm| H$m n¥Ïdr go Q>H$amZm Am{X Hw$N> Bg àH$ma H$s ~S>r g‘ñ¶m¶| 

h¡&  h‘mar n¥Ïdr na {dnwb ‘mÌm ‘| dm¶w, nmZr Am¡a Amhma ahZo na ^r, BZ Cnamoº$ {dnXmAm| 

go gwajm Zhr boVo h¡ Vmo, OrdZ Ag§^d h¡&  h‘mar n¥Ïdr AnZo na Ordr {dnXmAm| go gwajm Zhr 

boVo h¡ Vmo, OrdZ Ag§^d h¡&  h‘mar n¥Ïdr AnZo na Ordr Or{dV ahZo Ho$ {bE BZ g^r {dnXmAmo 

go gwa{jV aIZo Ho$ {bE AZoH$ ajmH$dMm| H$m {Z‘m©U {H$¶m h¡&  dm¶w‘§S>b (atmosphere) 
AmoPmoZ naV, (ozone layer) Mw§~H$ ‘§S>b, (magnetosphere) Am{X Hw$N> ajmH$dM 
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h¡&  dm¶w‘§S>b ‘| àdoe H$aZodmbr CËH$mAm| H$mo Kf©U Ûmam ObmH$a Zï> H$aVr h¡& {dZmeH$mar 

na~¢JUr {d{H$aUmo H$mo AmoPmoZ naV Ademo{fV H$a boVr h¡&  Mwå~H$ ‘§S>b Amdo{eV H$Um| H$m 

à{VH$f©U H$aHo$ Xÿa ’|$H$Vr h¡&  n¥Ïdr Ûmam BZ gwajm ì¶dñWm H$aZona, Cgna Or{d ApñWËd ‘| h¡&

Bgo OmZ br{OE 

A§Yoar amV ‘| Hw$N> Vmao O¡gr dñVwE± n¥Ïdr H$s Amoa {JaVr hþB© XoIo hmoJ|§&  do Vmao Zhr h¡, 

~pëH$ ObVr hþB© CëH$mE± h¡& 

H$m¶©H$bmn 14.5 : A{V gm§{ÐV (gZ) ahZodmbm AmoPmoZ naV, A~ Hw$N> ñWmZm| na {dab 

hmo ahm h¡&  (nVbm nS> ahm h¡) ³¶m| ? Amn AnZo {ejH$ go BgHo$ ~mao ‘| kmZ àmá H$aH|$ 

EH$ à~§Y {b{IE& 

Bgo OmZ br{OE 

Am³grOZ Ho$ 3 na‘mUw go AmoPmoZ H$m EH$ AUw O3 ~ZVm h¡&  ¶h naV nam~¢JUr 

{d{H$aUm| H$m AdemofU H$aVr h¡&

H$m¶©H$bmn 14.6 … CËH$mnmV go n¥Ïdr na Am¡a M§Ð‘m na JÈ>o ~Zo h¡&  Eogo ñWmZm| Ho$ {MÌ 

g§J«h H$aHo$ gwajm nwñVH$ ‘| {MnH$mB©E&

WmoS>r PwH$s hþB© Aj, {V¶©H$ g‘Vb (PwH$m hþAm g‘Vb) XrK©d¥VmH$ma ‘| n¥Ïdr n[a^«‘U 

H$aVo ahZo Ho$ H$maU ‘m¡g‘ ‘| n[adV©Z hmoVm h¡&  Bgr Vah n¥Ïdr Ho$ n[a^«‘U go {XZ Am¡a amV 

hmoVo h¡, {OZHo$ H$maU noS>-nm¡Yo Am¡a àm{U¶m| Ho$ X¡{ZH$ OrdZem¡br é{nV hþB© h¡&  Bg H$maU go 

noS>-nm¡Yo Am¡a àmUr Ordam{e¶m| H$m {dH$mg hmoH$a O¡d-d¡{dYÎmm ~Zr h¡&  h‘mao gm¡a‘§S>b Ho$ AÝ¶ 

{H$gr ^r IJmo{b¶ H$m¶m na ¶h A{Û{V¶Vm ApñVËd ‘| Zhr h¡& 

H$m¶©H$bmn 14.7 … ^maVr¶ n§Mm§J H$s ghm¶Vm go df© Ho$ {d{^Þ F$Vw Am¡a CZH$s Ad{Y 

{H$g ‘{hZo go {H$g ‘{hZo VH$ hmoVr h¡ Am¡a CgH$s {deofVm Ho$ ~mao ‘| kmZ g§J«h H$s{OE&
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H$m¶©H$bmn 14.8… {d{dY àmUr Am¡a noS>-nm¡Ymo Ho$ {MÌm| H$mo g§J«h H$aHo$ gwajm-nwñVH$ ‘o 

{MnH$mB©E&  do Amng ‘| H¡$go H¡$go {^Þ h¡, BgH$m AdbmoH$Z H$s{OE&

hdm, nmZr, Amhma, gm‘mÝ¶ Vmn‘mZ Am¡a ajm ì¶dñWm Ho$ gwº$ g§¶moOZ go n¥Ïdr H$mo A{Û{V¶ 

~Zm¶m h¡& Bg g§¶moOZ Ho$ H$maU n¥Ïdr na Ordr H$s g¥ï>r hþB© h¡, {dH$mg hþAm h¡, nmbZ nmofU 

hmoVm h¡ Am¡a ApñVËd ‘| h¡& 

O~ n¥Ïdr H$m {Z‘m©U hþAm V~ Bg na H$moB© Ordr Zhr Wm&  CZHo$ dfm} VH$ AZoH$ Z¡g{J©H$ 

n[adV©Z hþEo Am¡a Ordamer H$mo Amdí¶H$ g^r A§emo H$mo àmá H$aZo ‘| n¥Ïdr g‘W© ~Zr& 

gmo{ME

amV Ho$ AmH$me ‘| {XImB© XoZodmbo Vma| h‘mao gy¶© O¡gr AmH${e¶ dñVwE± h¡&  ³¶m CZH$m| ^r 
J«hm| H$m g‘yh h¡ ?  ³¶m Eogo {H$gr ^r J«h na Or{d h¡ ?

AmO VH$ d¡km{ZH$ AÝdofUm| go nVm bJVm h¡ {H$ h‘mao gm¡a ‘§S>b ‘| n¥Ïdr Ho$ Abmdm AÝ¶ 

{H$gr J«h na Or{d Ho$ g‘W©Z ‘| ahZodmbo A§e Zhr hmoZo Ho$ H$maU n¥Ïdr EH$ ‘mÌ gm¡a‘§S>b H$m 

J«h h¡, Ohm± Or{d ApñVËd ‘| h¡& 

H$m¶©H$bmn 14.9 … M§Ð‘m Am¡a ‘§Jb J«h Ho$ bjUm| H$mo g§J«h H$aHo$ n¥Ïdr Ho$ gmW VwbZm 

H$s{OE&  ³¶m CZna Ord ApñVËd ‘| Am gH$Vm h¡ ?

Bgo OmZ br{OE
à{V df© Aà¡b 22 H$mo {díd n¥Ïdr {XZ Ho$ ê$n ‘| ‘ZmVo h¡& 

¶mX a{IE 

·   gy¶© go n¥Ïdr A{YH$  Zhr h¡ Am¡a A{YH$ ZO{XH$ ^r Zhr h¡&  AV… n¥Ïdr H$m Vmn‘mZ 

gm‘mÝ¶ h¡& 

·   gm‘mÝ¶ Vmn‘mZ A{YH$ Vah nmZr H$mo Ðdén ‘| aIVo h¡&  Ðdê$nr nmZr nmofH$ nXmWm

Ho$ n[adhZ ‘| ghm¶H$ h¡& 
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·   n¥Ïdr Ho$ dm¶w‘§S>b ‘| àdoe H$aZodmbo CëH$mAm| H$mo dm¶w‘§S>b Kf©U go Obm XoVm h¡&  

·   Am³grOZ Ho$ VrZ na‘mUwAm| go AmoPmoZ H$m EH$ AUw ~Zm h¡&  gy¶© go AmZodmbr {dZmeH$mar  

nam~¢JZr {d{H$aUm| H$mo AdemofU H$aHo$ AmoPmoZ naV n¥Ïdr H$s ajm H$aVr h¡& 

·   hdm, nmZr, Amhma, gm‘mÝ¶ Vmn‘mZ Am¡a g§ajU ì¶dñWm Ho$ gwº$ g§¶moOZ go n¥Ïdr  

na Ord H$s CËnÎmr,   {dH$mg, VWm gwa{jV h¡&

gyMZmE±

·  n¥Ïdr EH$ AZÝ¶ unique J«h h¡&  Ü¶mZ aI| ¶h àXÿfU H$maH$m| go àXþ{fV Z ~Zo&

Aä¶mg 

I. g‘w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

1. n¥Ïdr H$m ................. dm¶w‘§S>b H$mo n¥Ïdr Ho$ Mmam| Amoa ~m±YH$a aIm h¡& 

2. dm¶w‘§S>b .............. H$mo Kf©U go Obm XoVm h¡& 

3. gy¶© go {ZH$bZodmbr {dZmeH$mar nmam~¢JZr {d{H$aUm| H$m AdemofU ...............  naV

 H$aVm h¡& 

4. AdH$me go AmZodmbo Amdo{eV H$Um| H$mo .............. naV à{VH$f©U H$aVm h¡& 

II. {ZåZ àíZm| Ho$ CÎma {b{IE… 

1. dm¶w‘§S>b Or{d¶m| H$mo H¡$go Cn¶wº$ h¡ ?

2. n¥Ïdr na gm‘mÝ¶ Vmn‘mZ ahZo H$m H$maU ³¶m h¡ ?

3. n¥Ïdr na ahZodmbm nmZr A{YH$Va Ðd én ‘| ³¶m| h¡ ?

4. n¥Ïdr na ahZodmbo Or{d¶m| Ho$ g§ajU ‘| AmoPmoZ naV H$m ³¶m nmÌ h¡ ?

5. n¥Ïdr na Or{d ahZo Ho$ H$maUm| H$s gyMr ~ZmB©E&
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KQ>H$ - 15
dm`w_§S>b 

(ATMOSPHERE)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

·  dm`w_§S>b H$m AW© OmZoJ|Ÿ&

·  dm`w_§S>b Ho$ ñVam| H$s gyMr ~Zm`oJ|Ÿ&

·  n¥Ïdr Ho$ dm`w_§S>b Ho$ {d{^Þ ñWam| H$m g§KQ>Z Am¡a Cn`moJ H$m {ddaU XoJ|Ÿ&

·  _o½ZoQ>moñ\$s`a (Mw§~H$_§S>b) H$s _hËd H$mo nhMmZoJ|Ÿ&

·  dm`w Ho$ g§KQ>H$m| H$s gyMr ~ZmEJ|Ÿ&

·  Z¡Q´>moOZ, AmŠgrOZ, H$m~©Z-S>¡-AmŠgmBS> Am¡a AmJ©Z Ho$ Am¡Úmo{JH$ Cn`moJ

     H$s gyMr ~Zm`o|J|&

·  dm`w àXþfU Ho$ H$maUm| H$s gyMr ~Zm`oJ|&

· Šbmoamo-âbmoamo-H$m~©Z (C.F.C) Ho$ à^md H$m {ddaU XoJ|Ÿ&

·  Amåb dfm© Am¡a h[aVKa à^md H$m {ddaU XoJ|Ÿ&

h_ OmZVo h¢ {H$ Bg n¥Ïdr na ahZodmbo g^r Or{d Or{dV ahZo Ho$ {bE dm`w Amdí`H$ h¡Ÿ& h_| dm`w 

H$hm± go àmá hmoVr h¡ ? `h dm`w_§S>b go àmá hmoVr h¡Ÿ&

n¥Ïdr Ho$ Mmam| Amoa \¡$br hþB© dm`w H$mo dm`w_§S>b (atmosphere) H$hVo h¢Ÿ& Š`m Amn OmZVo h¡ 

{H$ `h dm`w_§S>b H¡$go ~Zr ? O~ n¥Ïdr H$m {Z_m©U hþAm, V~ Cgna dm`w_§S>bZhr WmŸ& n¥Ïdr Ho$ A§Xa 

~§YZ _| ahZodmbr J¡g| (A{Zb) Am¡a ^mn H$mo Ádmbm_wIr {dñ\$moQ> Ho$ g_` ~mha \|$H$s JB©Ÿ& Eogo ~mha 

\|$H$s JB© J¡go bmIm| dfm] VH$ g§J«h hmoVr ahr Am¡a dm`w_§S>b H$m {Z_m©U hþAmŸ&

`h dm`w §S>b {H$VZr D±$MmB© na h¡ ? dm`w §S>b H$mo H$moB© {ZpíMV gr_m`| (boundary) Zhr h¡Ÿ& 

dm`w_§S>b n¥Ïdr Ho$ gVh na A{YH$ gm§{ÐV h¡ Am¡a O¡go O¡go Cna OmVo h¡, dm`w H$s gm§ÐVm {dab hmoVr 

OmVr h¡Ÿ Am¡a AÝVV… AmH$me _o {dbrZ hmoVr h¡&
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gmo{ME :

nd©Vmamohr AnZo gmW AmŠgrOZ ^ao {gqbS>a Š`m| boH$a OmVo h¡ ?

dm`w_§S>b Ho$ ñVa (Layers of the atmosphere) :

dm`w_§S>b H$mo CZ_| ahZodmbo KQ>H$m| Ho$ AmYma na AZoH$ ñVam| _| dJuH¥$V {H$`m

J`m h¡Ÿ& do h¡ -

1) jmo^_§S>b

2) g_Vmn_§S>b

3) _Ü`_§S>b

4) Am`Z_§S>b

5) ~{h_©S>§b

BZ ñVam| Ho$ ~mao _| {dñV¥V én go nT>oJ|Ÿ&

1) jmo^ _S§b (Troposphere) :

n¥Ïdr Ho$ dm`w_§S>b Ho$ g~go ZrMo Ho$ ñVa H$mo jmo^_§S>b H$hVo h¡Ÿ& n¥Ïdr Ho$ gVh go 15 {H$._r. Ho$ 

D±$MmB© VH$ \¡$bm h¡Ÿ& `h ñVa h¡ {Og_| h_ Or{dV ahVo h¡ Am¡a _m¡g_ Ho$ {d{^Þ én ~ZVo h¢Ÿ& D±$MmB© 

_| OmZo na Bg ñVa _| Vmn_mZ {JaVm OmVm h¡Ÿ& ~S>o à_mU _| nmZr Ho$ dmîn, Z¡Q´>moOZ, AmŠgrOZ Bg 

ñVa _| CnbãY h¡Ÿ&

jmo^_§S>b Ho$ Cnar gr_m H$mo jmo^ gr_m (tropopause) H$hVo h¢Ÿ&É 

AmH¥${V 15.1 : dm`w_§S>b Ho$ ñVa

~m{h_©S>§b

_Ü`_§S>b

Am`Z_§S>b

g_Vmn_§S>b

jmo^_§S>bAmoPmoZ 

naV
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2) g_Vmn_§S>b (Stratosphere) :

jmo^gr_m Ho$ Cnar ñVa H$mo g_Vmn _§S>b H$hVo h¡Ÿ& Bg _§S>b H$s Mm¡S>mB© jmo^ gr_m go 35 {H$._r. 

h¡Ÿ& Bg _§S>b Ho$ Cnar gVh _| AmoPmoZ naV h¡, Omo {dZmeH$mar nam~¢JZr {d{H$aUm| H$mo AdemofU 

H$aHo$ g§ajU XoVr h¡Ÿ&

3) _Ü`_§S>b (Mesosphere) :

I‘Vmn‘§S>b go bJ^J 30 {H$.‘r. D$na Ho$ ñVa H$mo ‘Ü¶‘§S>b H$hVo h¢& dm`w‘§S>b H$m g~go 

R>§S>m ñVa h¡Ÿ& Bg ñVa _| dm`w H$m à_mU ~hþV H$_ h¡Ÿ&

4) Am`Z_§S>b (Ionosphere) :

_Ü`_§S>b Ho$ ~mX AJbm ñVa Am`Z_§S>b H$hbmVm h¡Ÿ&  ¶h Am`Z AWm©V {dÚwV Amdo{e H$Umo| 

go ~Zm h¡Ÿ& Am`Z‘§S>b _| ao{S>`m| Ho$ g§Ho$Vm| H$mo n¥Ïdr H$mo dmng namdV©Z H$aZo H$m JwU h¡Ÿ& AV… `h 

^mJ ao{S>`m| àgmaU Ho$ {bE gh`moJ H$aVm h¡Ÿ&

5) ~{h_ªS>b (Exosphere) :

n¥Ïdr Ho$ dm`w_§S>b Ho$ g~go ~mhar ñVa H$mo ~m{h_ªS>b H$hVo h¡Ÿ& Bg_| g~go hëH$s J¡go h¡S´>moOZ 

Am¡a {h{b`_² hmoVr h¡Ÿ& Bg ñVa _| Hw$N> H¥${Ì_ CnJ«h ^r n¥Ïdr H$s Mmam| Amoa Ky‘Vo h¢Ÿ& AÝV _| `h 

AdH$me _| {d{bZ hmo OmVm h¡Ÿ&

Mw§~H$ _§S>b (Magnetosphere) - n¥Ïdr H$m ajmH$dM :

n¥Ïdr Ho$ gVh na H$ar~ 100 {H$._r. go AZoH$ hOmam| {H$._r. VH$ \¡$bm hþAm EH$ àXoe h¡Ÿ& ̀ h gy`© go 

AmZodmbo Amdo{eV H$Um| H$mo namd{V©V H$aHo$ n¥Ïdr H$m ajm H$dM ~Zm h¡Ÿ& Bgo Mwå~H$ _§S>b H$hVo h¡Ÿ& 
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Bgo OmZ br{OE :

d¡Z AboZ Zo {d{H$aUm| Ho$ Xmo joÌm| H$mo nVm bJ`m h¡, Omo n¥Ïdr H$mo hm{ZH$maH$ {d{H$aUm| go ajm 

H$aVm h¡Ÿ& BÝho d¡Z AboZ ~oëQ> (Van Allen Belt) H$hVo h¡Ÿ&

dm`w_§S>b _| ahZodmbr J¡go (Gases in the atmosphere) :

Amn OmZVo h¢ {H$ n¥Ïdr Ho$ n¥ð>^mJ Ho$ D$na ha OJh dm`w CnpñWV h¡Ÿ& CgHo$ {~Zm h_ Or{dV ah 

Zhr gH$VoŸ& `h hdm AZoH$ J¡gm| H$m {_lU h¡Ÿ&

H$m`©H$bmn 15.1 : n¥Ïdr Ho$ dm`w_§S>b _o CnpñWV J¡gm| H$s gyMr ~ZmB©EŸ&

Amn Z¡Q´>moOZ, AmŠgrOZ, H$m~©Z-S>¡-AmŠgmB©S>² AmJ©Z O¡gr J¡gm| H$s gyMr ~ZmB© hmoJrŸ& `o g^r J¡go 

h_mao dm`w_§S>b _| {d{^Þ à_mU _| ahVr h¡Ÿ&

1) Z¡Q´>moOZ  - 78%

2) AmŠgrOZ  - 21%

3) {ZîH«$s` J¡go,

     nmZr Ho$ ~mîn

     Am¡a YybH$U  - 0.96%

4) H$m~©Z-S>¡-AmŠgmB©S>  - 0.04%

H$m`©H$bmn 15.2 : dm`w_§S>b  Ho$ KQ>H$m| Ho$ Cn`moJm| H$s gyMr ~ZmBEŸ&

dm`w_§S>b H$s BZ J¡gm| H$mo n¥Ïdr na Ho$ g^r Or{d Cn`moJ H$aVo h¡Ÿ& BZ J¡gm| Ho$ Am¡Úmo{JH$ Cn`moJm| 

H$mo ^r {dñV¥V én go AÜ``Z H$aoJ|Ÿ&

AmH¥${V 15.2 : dm`w_§S>b _| J¡g|

AmŠgrOZ

Z¡Q´>
moOZ

{ZîH«$s` J¡g, nmZr
Ho$ dmîn Am¡a

YybH$U

H$m~©Z-S>¡-
AmŠgmB©S>
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1) Z¡Q´>moOZ :

dm`w H$m à_wI ^mJ Z¡Q´>moOZ h¡, Omo Hw$b dm`w H$m 78% h¡Ÿ& gm_mÝ` Vmn_mZ na `h {ZpîH«$` J¡g h¡ 

Am¡a XhZ H$mo ghm`H$ ^r Zhr h¡Ÿ& `h dm`w_§S>b _| AmŠgrOZ H$s {H«$`merbVm H$mo H$_ H$aVm h¡Ÿ& noS>-

nm¡Ymo H$mo AmŠgrOZ Mm{hEŸ&

Z¡Q´>moOZ H$m Am¡Úmo{JH$ Cn`moJ (Industrial uses of nitrogen) :

 1) XhZ (combustion) {H«$`m H$mo {Z`§ÌU H$aZo Ho$ {b`o Z¡Q´>moOZ H$m Cn`moJ H$aVo h¡Ÿ&

 2) {dñ\$moQ>H$ V¡`ma H$aZo _| Cn`moJ H$aVo h¡Ÿ&

 3) BñnmV (steel) Am¡a AÝ` YmVwAm| (metal) Ho$ CËnmXZ _| BñVomb hmoVm h¡Ÿ&

 4) a§J (dJ©) Am¡a XdmB©`m± (drugs) V¡`ma H$aZo _| Z¡Q´>moOZ Ho$ `m¡{JH$mo H$m| H$m D$n`moJ   
  H$aVo h¡Ÿ&

 5) A{YH$ D$nO nmZo H o $ {bE Z¡Q ´ > m oOZ Ho $ `m ¡{JH$m | H$m o  ImX (fertilizer)  H o $ 
  én _|  D$n`moJ H$aVo h¡Ÿ&

 6) Ðd Z¡Q´>moOZ H$mo Am¡Úmo{JH$ joÌm| _| erVbH$ (coolant) Ho$ én _| Cn`moJ H$aVo h¡Ÿ&

 7) Ðd Z¡Q´>moOZ H$mo d¡Ú{H$` joÌ _| Or{dH$ Z_yZm| H$mo, aŠV Ho$ Z_yZm| H$mo gwa{jV aIZo Ho$ 

  {bE Cn`moJ H$aVo h¡Ÿ&

2) AmŠgrOZ :

dm`w_§S>b H$m {ÛVr` à_wI KQ>H$ AmŠgrOZ h¡, Omo dm`w H$m 21% h¡Ÿ& dm`w _| ahZodmbr J¡gm| _|, 

`h AË`§V {H«$`merb h¡Ÿ& AmJ ObZo _| ghm`H$ h¡Ÿ& AV… Bgo XhZ ghm`H$ H$hVo h¡Ÿ& BgHo$ Abmdm 

g^r Or{d`m| H$mo Or{dV ahZo Ho$ {bE `h A{V Amdí`H$ h¡Ÿ&

AmŠgrOZ H$m Am¡Úmo{JH$ Cn`moJ (Industrial uses of oxygen) :

1) gë\y$[aH$ Amåb (sulphuric acid) Am¡a Z¡{Q´>H$ Amåb (nitric acid) H$s V¡`mar _| 

AmŠgrOZ H$m Cn`moJ H$aVo h¡Ÿ&

2) BñnmV (steel) Ho$ CÚmoJ _| Bgo {dnwb_mÌm _| Cn`moJ H$aVo h¡Ÿ&
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3) H$ÀMm bmohm (pig iron) V¡`ma H$aZo _|

 Cn`mo{JV h¡Ÿ&

4) Ðd AmŠgrOZ H$mo amHo$Q> Am¡a àjonUm| _|

 AmŠgrH$maH$ (oxident) BªYZ Ho$ én _| BñVo_mb H$aVo h¢Ÿ&

5) YmVwAm| H$mo OmoS>Zo Am¡a H$mQ>Zo _| Amdí`H$ AmŠgrOZ E{g{Q>brZ² Ádmbm Ho$ {bE E{g{Q>brZ² Ho$  

 gmW AmŠgrOZ H$m Cn`moJ H$aVo h¡Ÿ&

Bgo OmZ br{OE :

   n¥Ïdr na àmá AË`§V {H«$`merb _ybÎmdm| _| go EH$ AmŠgrOZ h¡Ÿ& dm`w_§S>b H$m EH$ nm±Mdm± ^mJ 

AmŠgrOZ h¡Ÿ& dm`w go AmŠgrOZ H$mo g~go nhbo H$mb© {db²hoë_ pñH$b Zo AbJ {H$`mŸ& ~mX _| 

Omogo\$² {àñQ>bo Zo Bgo à`moJembm _| V¡`ma {H$`mŸ&

3. H$m~©Z-S>¡-AmŠgmB©S> :

n¥Ïdr Ho$ dm`w_§S>b _| H$m~©Z-S>¡-AmŠgmB©S> 0.04% CnbãY h¡Ÿ& àH$me g§íbofU (Amhma V¡`ma 
H$aZo H$m {dYmZ) {H«$`m _| noS>-nm¡Ym| Ûmam Cn`moJ {H$`m OmVm h¡Ÿ&

H$m~©Z-S>¡-AmŠgmB©S> H$m Am¡Úmo{JH$ Cn`moJ 

(Industrial uses of carbon dioxide) :

1) ImX (Cd©aH$) Ho$ CËnmXZ _| H$m~©Z-S>¡-AmŠgmB©S> H$m Cn`moJ H$aVo h¡Ÿ&

2) eŠH$a, Z_H$, YmoZo H$m gmoS>m Am¡a ImZo H$m ImoS>m Ho$ CËnmXZ _| Bg H$m Cn`moJ H$aVo h¡Ÿ&

3) A{½Zem_H$ _| Cn`moJ H$aVo h¡Ÿ&

4) ewîH$ ~\©$ (dry ice) V¡`ma H$aZo _| Cn`moJ hmoVm h¡Ÿ&

nX ghm` :
AmŠgrH$maH$ - AmŠgrOZ 

XoZodmbm nXmW©

nX ghm` :
ewîH$ ~\©$ - {h_er{VV R>mog 

H$m~©Z-S>¡-AmŠgmB©S>
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Bgo OmZ br{OE :

·   _§Jb J«h Ho$ Y«wd àXoem| _| {h__wHw$Q> (ice-cap) {XImB© XoVo h¡Ÿ& `h H$m~©ZS>¡ AmŠgmB©S> go 

~Zm ewîH$ ~\©$ h¡Ÿ&

·    àm{U`m| Ho$ ídgZ {H«$`m go H$m~©Z-S>¡-AmŠgmB©S> CËnÞ hmoVr h¡Ÿ&

·    ha df© bH$S>r, H$mo`bm, Vob, J¡g Am{X BªYZm| Ho$ ObZ go H$ar~ 2 Aa~ ({~{b`Z²) Q>Z² 

H$m~©Z-S>¡-AmŠgmB©S> CËnÞ hmoVm h¡Ÿ&

·      àmMrZ H$mb go H$m~©Z-S>¡-AmŠgmB©S> EH$ n[a{MV J¡g h¡Ÿ& ãb¡H$ Zo Bgo pñWadm ẁ (fi xedair

H$hmŸ& bodmo{g`a Zo Bg J¡g Ho$ JwUm| H$m AÜ``Z {H$`m Am¡a {gÕ {H$`m H$s `h H$m~©Z H$m 

AmŠgmB©S> h¡Ÿ& CÝhm|Zo Bgo H$m~m}{ZH$ Amåb H$hm h¡Ÿ&

·    bKw R>§S>o no` nXmWm] _| H$m~©Z-S>¡-AmŠgmB©S> H$mo {_{lV H$aHo$ CZHo$ Am`VZ H$mo ~‹T>mVo h¡Ÿ&

4. AmJ©Z :

n¥Ïdr Ho$ dm`w_§S>b _| AZoH$ {ZpîH«$` J¡g| h¡Ÿ& CZ_| go EH$ AmJ©Z J¡g h¡Ÿ&

AmJ©Z Ho$ Am¡Úmo{JH$ Cn`moJ (Industrial uses of argon) :

1)  VmnXrá (incandescent) {dÚwV ~ë~m| _| AmJ©Z H$m Cn`moJ H$aVo h¡Ÿ&

2)  eam~ V¡`ma H$aZo _| BñVomb H$aVo h¢Ÿ&

3)  CÀMñVar` BñnmV H$mo V¡`ma H$aZo _| Cn`moJ H$aVo h¡Ÿ&

4)  {dkmnZ Ho$ ~moS>© _| BgH$m Cn`moJ H$aVo h¢Ÿ&

5)  {ZAmZ² (EH$ {ZpîH«$` J¡g) Ho$ gmW {_{lV H$aH|$ {d{^Þ a§Jm| Ho$ àH$me àmá H$aVo h¡Ÿ&

6)  {g{bH$mZ² Am¡a O_}{Z`_² {H«$ñQ>bm| H$mo V¡`ma H$aZo _| Cn`moJ H$aVo h¡, {OÝho AY©MmbH$

          (semiconductor) Ho$ én _| Cn`moJ H$aVo h¡Ÿ&

nX ghm` :
VmnXrá-{dÚwV H$mo Aî_m _o§ 

n[ad{V©V H$aZo àH$me XoZodmbm ~ë~    
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Bgo OmZ br{OE 

dm`w _o go amgm`{ZH$ {H«$`m Ûmam AmŠgrOZ Am¡a ZoQ´>moOZ H$mo AbJ H$aHo$, 1894_o {d{b`_ 

am_go Am¡a aoboh Zo AmJ©Z H$m nVm bJm`m&

Z¡g{J©H$ KQ>ZmAm| ‘| ‘mZd H$m hñVjon 
(Interference of man in natural phenomena) :

H$m~©Z-S>¡-AmŠgB©S> dm`ww EH$ Amdí`H$ KQ>H$ Ho$ én _o§ Amn n‹T> MwHo$ h¡&  `{X CgH$m n[a_U A{YH$ 

hmoVmoo dm`ww àXþfU Ho$ {bE H$maU hmoVm h¡&  Ordmí_ BªYZ O¡go H$s noQ´>mob, {S>Oob², H$mo`bm Am{X Ho$ XhZ 

go A{YH$ à_mU _o dm`ww _o| H$m~©Z-S>mB©-Am³gmB©S> hr Zhr, ~mH$s 

Z¡{Q´>H$ AmŠgB©S> H$m~©Z-AmŠgB©S>, J§YH$-S>¡-AmŠgmBS> O¡gr J¡go 

n¥Ïdr Ho$ dm`w_§S>b _| {_bH$a dm`w àXþfU H$mo ~‹T>mVo h¢& 

AmH¥${V 15.3… dm`w Xþ{fV H$aZodmbo KQ>H$

H$m~©Z _moZmŠg
mBS

>

47 %

10 %

15 %

15 %

h¡S´>moH$m~©Z 

gë\$$a - S>mB©-

Am³gmB©S> 

YybH$U 13 
%

Z¡{Q´>H$ AmŠgB©S>

A§J«oO O~ AÝQ>mH©${Q>H$ (Antarctica) H$s g{_jm H$aVo g_`, CZH$mo nVm bJm H$s AmoPmoZ 

naV nV{b nS>H$a, Cg_| EH$ N>oX h¡Ÿ& `h Adj` (depletion) H$m H$maU Šbmoamo-âbmoamo-H$m~©Z 

(C.F.C) gpå_lU go hmo h¡Ÿ& EaH§${S>eZa (AC) AWm©V² dmVmZwHy${bV `§Ìm| _|, ao{\«${OaoQ>a Am¡a 

e¡Ë`mJmam| _| C.F.C A{YH$ à_mU _| Cn`moJ H$aVo h¡Ÿ& Šbmo[aZ, âbmoarZ Am¡a H$m~©Z go ~Zm EH$ 

g§`wŠV (`m¡{JH$) nXmW© C.F.C h¡Ÿ& `h `m¡{JH$  AmoPmoZ naV H$m Adj` H$aVm h¢Ÿ& `h h[aV Ka 

à^md H$mo ^r ~‹T>mVm h¡Ÿ&

gmo{ME 

Ðm{\$H$ nmo{bg Š`mo J¡g _wIm¡Q>m 

nhZVo h¡ ?
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H$m ©̀H$bmn 15.3 : AmoPmoZ naV Ho$ j` H$mo amoH$Zo Ho$ {bE, {b ò OmZodmbo H$X_m| H$s gyMr ~ZmB©EŸ&

h[aV Ka à^md (Green house effect) :

H$m`©H$bmn 15.4 : EH$ bH$S>r H$s noQ>r br{OEŸ& CgHo$ Cnar gVh H$mo EH$ H$m±M H$s ßboQ> go 

‹T>Ho$Ÿ& Xmo Vmn_mnr boH$a, EH$ H$mo noQ>r _| aI| Am¡a Xygar H$mo noQ>r Ho$ ~mha aI|Ÿ& 10 {_{ZQ> Ho$ ~mX XmoZm| 

Vmn_mnr (thermometer) Ho$ Vmn H$m nmQ²>`m§H$ H$mo {bI br{OEŸ& Amn H$m {ZîH$f© Š`m h¡ ?

avÀæ 15.4 : ºÀ¹gÀÄ ªÀÄ£É ¥ÀjuÁªÀÄ

noQ>r Ho$ A§Xa ahZodmbr Vmn_mnr _| A§{H$V 

Vmn_mZ, ~mha aIr JB© Vmn_mnr _| A§{H$V 

Vmn_mZ go A{YH$ h¡Ÿ& Š`m| ? noQ>r Ho$ D$nar gVh 

na ahZodmbr H$m±M H$s ßboQ> D$î_m H$mo A§Xa OmZo 

XoVr h¡, bo{H$Z ~mha OmZo Zhr XoVr h¡Ÿ& Bg{b`o 

noQ>r Ho$ A§Xa H$m Vmn_mZ A{YH$ h¡Ÿ& n¥Ïdr Ho$ 

dm`w_§S>b _| ^r Eogm hr hmoVm h¡Ÿ& H$m~©Z-S>mB©- 

AmŠgmB©S>, _rWoZ², J§YH$-S>mB©-AmŠgmB©S> Am¡a 

Šbmoamo-âbmoam-H$m~©Z (C.F.C) _| d¥{Õ, h_mao H$m`©H$bmn H$s H$m±M H$s ßboQ> H$s Vah H$m`© H$aVr h¡Ÿ& 

`o g^r {_bH$a n¥Ïdr Ho$ dm`w_§S>b _| gy`© Ho$ Vmn (D$î_m) H$mo ~m±YH$a aIVo h¡, {OgHo$ n[aUm_ ñdén 

^y-Vmn_mZ ~‹T>Vm h¡Ÿ& Bgo h[aV Ka à^md H$hVo h¢Ÿ&

WmoS>r gr _mÌm _| ^y-Vmn_mZ H$s d¥{Õ go hr Yw«d àXoe Ho$ {h_ (~\©$) H$mo {nN>>bmH$a, nyao 

{díd _| g_wÐ _| nmZr H$m ñVa d¥{ÕV (AWm©V ~‹T>mVm) h¡Ÿ&  {díd Ho$ g^r Xoe h[aV J¥h à^md 

go ~MZo Ho$ {bE à¶ËZ H$a ah| h¢& g_wÐ _| nmZr H$m ñVa d¥{ÕV hmoZo na VQ>r¶ àXoe Am¡a VmOo 

Ob Ho$ òmoVmo na ^r à^md nS> gH$Vm h¡Ÿ&

Bgo OmZ br{OE 

h[aV Ka à^md go hmoZodmbo AmV§H$m| go ~MZo Ho$ {bE Xþ{Z`m Ho$ g^r amîQ´> à`ËZerb h¢ &

AmH¥${V 15.4
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H$m`©H$bmn 15.5 : dm`w àXwfU H$mo amoH$Zo Ho$ {bE Amn Ho$ Ûmam {b`o OmZodmbo H$X_m| H$s gyMr 

~ZmBEŸ&

Amåb dfm© (Acid rain) :
Amn OmZVo h¡ H$s dm`w_§S>b _| H$m~©Z-S>¡-AmŠgmB©S>, J§YH$-S>¡-AmŠgmB©S> Am¡a Z¡Q´>moOZ AmŠgmB©S>m| Ho$ 

à_mUm| _o d¥{Õ go dm`w àXw{fV hmoVr h¡Ÿ& `o J¡go dm`w _| ahZodmbo nmZr Ho$ dmînm| Ho$ gmW KwbH$a g§~§{YV 
Amåb CËnÞ H$aVo h¡Ÿ& Bg Vah ~Zo hþE Amåb dfm© Ho$ nmZr _| {dbrZ hmoVo h¡, Am¡a Amåb dfm© Ho$ én _| 
ZrMo ~agVo h¡Ÿ& `h nmZr ZXr Am¡a Vmbm~m| Ho$ nmZr _| {_{lV hmoVm h¡ ; {Oggo dh Amåbr` ~ZVm h¡Ÿ& 
Bggo ObMa Or{d`m| (aquatic life) H$m Zme hmoVm h¡Ÿ& 

Amåbdfm© XmoZm| Ordr Am¡a {ZOudr Ho$ {b ò  hm{ZH$maH$ 
h¡Ÿ& Amåb dfm© Ho$ H$maU AZoH$ Ordr à^oX _a gH$Vo h¡ 
AWdm g§nyU© Zme hmoZo H$m IVam h¡& _y{V©`m± (statue) 
Am¡a ñ_maH$ (monument) H$mo ^r `h Amåbdfm© 
IVaZmH$ hmo gH$Vr h¡& AV… h_ Z¡g{J©H$ KQ>ZmAm| _| 
_mZd Ho$ hñVjon go hmoZodmbo ZwH$gmZ H$mo {Z`§ÌU H$aZm 
Mm{hEŸ& 

h_ g§VwbZ ~Zm`o aI gH$Vo h¡& ha EH$ ZmJ[aH$ H$m 

H$V©ì` h¡ {H$ H${Zï>V_ àXwfU H$a| Am¡a Or{d`m| Ho$ {bE n¥Ïdr H$mo gwa{jV aI|Ÿ&

H$m`©H$bmn 15.6 : Hw$N> dfm] nhbo `h AmV§H$ CËnÞ hmo J`m Wm {H$ Amåb dfm] go VmO_hb H$s 

gw§XaVm Zme hmo gH$Vr h¡Ÿ& BgH$mo amoH$Zo Ho$ {bE, Š`m H$X_ CR>m`o J`o, CZH$s EH$ gyMr ~ZmB©EŸ&

H$m`©H$bmn 15.7 : EH$ J«ZoQ> Ho$ Qw>H$S>o AWdm gr_|Q> H$s JB© O_rZ na {Z§~w Ho$ ag H$m S>m{bEŸ& 

Š`m hmoVm h¡? CgH$m narjU H$s{OEŸ&

gmo{ME :
`_wZm ZXr Ho$ {H$Zma| ahZodmbo H$maImZo Am¡a CÚmoJm| H$mo dhm§ go ñWmZm§VaU H$aZo Ho$ 

{b`o ^maV Ho$ g~go ~S>o CÀMÝ`m`mb` Zo AmXoe {X`mŸ& Š`m| ?

AmH¥${V 7.5 : _y{V©`m± Am¡a ñ_maH$ 
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Bgo OmZ br{OE :

bmBHo$Zm| (lichen) H$s g§»`m go EH$ àXoe H$s àXwfU H$m nVm bJm gH$Vo h¡Ÿ& bmB©Ho$Z A{YH$ 

_mÌm _| nZnVo h¡ Vmo, Cg àXoe _| dm`w àXwf©U H$_ ahVm h¡Ÿ&

`mX a{IE 

· n¥Ïdr Ho$ Mmam| Amoa ahZodmbr dm`w àXoe H$mo dm`w_§S>b H$hVo h¡Ÿ&

· dm`w §S>b Ho$ nm±M ñVa jmo^_§S>b, g_Vmn_§S>b, _Ü`_§S>b, Am`Z_§S>b Am¡a ~{h_ªS>b h¡Ÿ&

· {Og ñVa _| ahVo h¡ Am¡a _m¡g_ H$s KQ>ZmE± hmoVr h¡, Cgo jmo^_§S>b H$hVo h¡Ÿ&

· g_Vmn_§S>b _| AmoPmoZ naV ahVr h¡Ÿ&

· _Ü`_§S>b n¥Ïdr Ho$ dm`w_§S>b H$m g~go R>§S>m ñVa h¡Ÿ&

· Am`Z_§S>b ao{S>`mo àgmaU Ho$ {bE Cn`moJr h¡&

· gy`© go AmZodmbo Amdo{eV H$Um| H$mo namd{V©V H$aZodmbm ñVa Mwå~H$ _§S>b H$hbmVm h¡Ÿ&À 

· dm`w AZoH$ J¡gm| H$m {_lU h¡Ÿ&

· dm`w Ho$ KQ>H$ Z¡Q´>moOZ, AmŠgrOZ, H$m~©Z-S>¡-AmŠgmB©S> Am¡a AmJ©Z O¡gr {ZîH«$s` J¡go h¢Ÿ&

· ^y-Vmn_mZ ~‹T>Zo Ho$ {b`o H$m~©Z-S>¡-AmŠgmB©S²> Z¡Q´>moOZ AmŠgmB©S> {_WoZ Am¡a C.F.C 

   O¡gr J¡go H$maU h¡Ÿ& Bgo h[aV Ka> à^md H$hVo h¡Ÿ&

· n¥Ïdr Ho$ dm`w_§S>b _| ahZodmbr H$m~©Z-S>¡-AmŠgmB©S>, Z¡Q´>moS>Z Am¡a J§YH$-S>¡-AmŠgmB©S> 

 nmUr Ho$ dmî`m| _| {d{bZ hmoH$a g§~§{YV Amåb ~ZmVr h¡Ÿ& `o Amåb dfm© Ho$ nmZr _| 

 {db` hmoH$a, Amåb dfm© ~ZH$a ~agVr h¡Ÿ&
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 gyMZmE±  

· dm`w àXwfU H$_ H$aZo Ho$ {b`o D$Om© Ho$ n`m©` òmoV O¡go H$s gm¡a D$Om©, ndZ D$Om© 

 Am{X H$m Cn`moJ H$aZm Mm{hEŸ&

· dm`w Ho$ àXwfU H$mo amoH$H$a, n¥Ïdr H$s ajm H$s{OEŸ& h_mao {b`o {g\©$ EH$ hr dm`w_§S>b 

 Am¡a EH$ hr n¥Ïdr h¡Ÿ&

Aä`mg

I.  àË òH$ nyU©/AnyU© H$WZ Ho$ {bE Mma {dH$ën {X ò JE h¢& ghr CÎma MwZH$a CZHo$ à{V EH$ {Q>H$ 

 () g§Ho$V bJmB©E :

1. _m¡g_ H$s KQ>ZmE± Bg ñVa _| hmoVr h¡&

 A) _Ü`_§S>b  Am) A`moZ _±S>b

 B) g_Vmn _§S>b  B©) jmo^ _§S>b

2. `h ñVa ao{S>`mo g§Ho$Vmo H$mo n[ad{V©V H$aZo _| ghm`H$ h¡&

 A) jmo^_§S>b  Am) g_Vmn_§S>b

 B) Am`Z_§S>b  B©) ~{h_ªS>b. 

3. H$m~©-S>¡-AmŠgmB©S> J¡g H$mo Bg_| Cn`moJ H$aVo h¡&

 A) {dÚwV ~ë~  Am) {dñ\$moQ>H$

 B) VmnXrËn  B©) A{½Zem_H$

4. nwamZr _y{V©`m± Am¡a ñ_maH$ H$mo BZ go hm{Z nhþ±MVr h¡&

 A) ^y-Vmn_mZ  Am) h[aVKa à^md

 B) Amåbdfm©  B©) C.F.C
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5. dm`w_§S>b _| Z¡Q´>moOZ H$m à_mU BVZm h¡&

 A) 21%  Am) 78%

 B) 0.04%  B©) 0.96%

6. AmJ©Z H$mo BZHo$ CËnmXZ _| Cn`moJ H$aVo h¡&

 A) AY©MmbH$  Am) YmoZo H$m gmoS>m

 B) Am¡fY  B©) H¥$fr CËnmXZ

II. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

 1. n¥Ïdr Ho$ Mmam| Amoa dm`w H$s naV H$mo ………… H$hVo h¡Ÿ&

 2. AmoPmoZ H$s naV dm`w_§S>b H$m ñVa …………  _| h¡Ÿ&

 3. jmo^_§S>b H$s Cnar gr_m H$mo …………  H$hVo h¡Ÿ&

 4. n¥Ïdr H$m n¥ð> (gVh) ^mJ ………… Ho$ H$maU J_© hmoVm h¡Ÿ&

 5. gy`© go AmZodmbr Am{dï> H$Um| go h‘| gwajm XoZodmbr naV ………… h¡&

 6. hao nm¡Yo AnZo Amhma H$mo V¡̀ ma H$aZo _| dm ẁ Ho$ ………… KQ>H$ H$m Cn`moJ H$aVo  h¡Ÿ&

 7. dm`w_§S>b H$m Xygam ~S>m KQ>H$ ………… h¡Ÿ&

III. "A' gyMr _| dm`w Ho$ KQ>H$ Am¡a "Am' gyMr _| CZHo$ Am¡Úmo{JH$ Cn`moJm| Ho$ gmW OmoS>H$a
 br{IEŸ:

   A             Am

1) Z¡Q´>moOZ  A) ñQ>rb H$m CËnmXZ

2) AmŠgrOZ  Am) VmnXrËn ~ë~

3) H$m~©Z-S>¡-AmŠgmB©S>  B) {dñ\$moQ>H$ V¡`ma H$aZo _|

4) AmJ©Z  B©) h¡S´>moŠbmoarH$ Amåb V¡`ma H$aZo _|

   C) ewîH$ ~\©$ V¡`ma H$aZo _|
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IV. {ZåZm| Ho$ {bE H$maU Xr{OE :

 1. XhZ H$mo {Z`§ÌU H$aZo Ho$ {b`o Z¡Q´>moOZ H$m Cn`moJ H$aVo h¡Ÿ&

 2. AmŠgrOZ H$mo XhZ {H«$`m H$m ghm`H$ H$hVo h¡Ÿ&

 3. g_Vmn_§S>b Ho$ {ZMbo ñVa na OoQ>-{d_mZ CS>mZ ^aVo h¢Ÿ&

 4. dm`w_§S>b _| H$m~©Z-S>¡-AmŠgmB©S> H$m à_mU ~‹T>Zm Zhr Mm{hEŸ&

V. {ZåZ àíZm| Ho$ CÎma {b{IE :

 1. dm`w_§S>b {H$go H$hVo h¡ ?

 2. dm`w_§S>b Ho$ {d{^Þ ñVam| Ho$ Zm_ {b{I`o ?

 3. jmo^_§S>b {H$go H$hVo h¡ ? BgH$s à_wIVm Š`m h¡ ?
 4. g_Vmn_§S>b Ho$ Cna H$m¡Zgm ñVa h¡ ?

 5. AmoPmoZ naV H$s à_wIVm Š`m h¡ ?

 6. _Ü`_§S>b H$hm± na pñWV h¡ ? CgHo$ Cn`moJ Š`m h¡ ?

 7. Am`Z _§S>b Š`m h¡ ?

 8. AmoPmoZ naV Š`m| Anj` hmo ahr h¡ ?

 9. BZH$s _hÎmVm ~VmB©E :

  A) Am`Z_§S>b  Am) Mwå~H$_§S>b

 10. jmo^_§S>b Am¡a Am`Z _§S>b _| Š`m A§Va h¡ ?

 11. dm`w Ho$ KQ>H$m| Ho$ Zm_ {b{IEŸ& CZ_| go g~go ~S>m KQ>H$ H$m¡Zgm h¡ ?

 12. dm`w Ho$ g{H«$` Am¡a {ZpîH«$` KQ>H$m| Ho$ Zm_ {b{IEŸ&

 13. BZ J¡gm| Ho$ Am¡Úmo{JH$ Cn`moJ ~VmB©EŸ&

  A) Z¡Q´>moOZ  Am) AmŠgrOZ

  B) H$m~©Z-S>¡-AmŠgmB©S>  B©) AmJ©Z

 14. Z¡g{J©H$ KQ>ZmAm| _| _mZd Ho$ hñWjon go Š`m à^md nS>m h¡Ÿ&

 15. {ddaU Xr{OE

  A) h[aVKa à^md  Am) Amåb dfm©

`moOZm H$m`©

· Amåb dfm© go j{VJ«ñV ñ_maH$m| Ho$ {MÌm| H$mo g§J«h H$s{OEŸ
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KQ>H$ - 16
Z¡g{J©H$ {dH$mon 

(NATURAL CALAMITIES)

Bg KQ>H$ Ho$ A¿``Z Ho$ ~mX Amn :

· AZmd¥{ï> H$s n[a^mfm ~Vm`|Jo &

· ~mT> Ho$ H$aU| H$s gyMr V¡`ma H$a|Jo &

· ^yH$ånZ Ho$ ~mao _| g_P|Jo &

· Z¡g{J©H$ {dH$moUm| Ho$ g§X^© _| OmJê$H$Vm Ho$ CnH«$_ AnZmE±Jo&

1>. AZmd¥{ï>… 

nmZr Ho$ {~Zm noS>m| H$mo gyIVo hþE AmnZo XoIm hmoJm, nmZr Ho$ {~Zm Or{d¶m| H$m Or{dV ahZm ~hþV 

H${R>Z h¡, Zm ?

Amdí¶H$Vm go H$‘ à‘mU ‘| dfm© hmoZm, AZmd¥{ï> H$hbmVm h¡&  Z{X¶m± gyIZo Ho$ H$maU ~m±Ym| ‘| 

n¶m©á nmZr H$m g§J«h Zht hmoVm h¡&  g^r Amoa AË¶mdí¶H$ nmZr Z {‘bZo na hmhmH$ma ‘MOmVm h¡&  

^y{‘ ‘| ^r Ob§me ImoZo go Xama| nS>Vr h¢&  nmZr H$s H$‘r hmoZo na noS>-nm¡Yo ghr én go Z CJZo go 

’$gb H$m CËnmXZ Hw§${R>V hmoVm h¡&  AH$mb N>m OmVm h¡&  àm{U¶m| H$mo ^r H${R>ZmB¶m| H$m AZw^d 

H$aZm nS>Vm h¡&  BgHo$ Abmdm bmoJ nmZr {‘bZo Ho$ ñWmZm| na ñWmZm§V[aV hmo gH$Vo h¢&  AZmd¥{ï> 

Am¡a Cggo CËnÞ AH$mb EH$ Z¡g{J©H$ {dH$moon h¡&  dZm| H$m Zme hmoZm, ‘mZd {Z{‘©V CÚmoJm| go CËnÞ 

àXÿfU Bg àH$ma Ho$ àmH¥${VH$ {dH$mon Ho$ H$maU ~Zo hþE h¢& 

Z¡g{J©H$ {dH$monm| H$m {Zdm©hU H$aZo AZoH$ Cn¶mJm| H$moo$ AnZmZm nS>Vm h¡&  ^y{‘ na {JaZodmbo 

dfm©Ob ~oH$ma Z hmo OmE Eogo àË¶oH$ Ka ‘| nmZr H$m g§J«h H$aZo Ho$ {dYmZ AnZmZm Mm{hE&  O~ 

dfm© hmoVr h¡, ¶Wm g§^d A{YH$ à‘mU ‘| nmZr g§J«h H$aZm Mm{hE&  Vmbm~ Am¡a Z{X¶m| H$m nmZr 

àXÿ{fV hmoZo go Am¡a ~oH$ma OmZo go ~MmZm Mm{hE&  Vmbm~m| H$mo nwZOu{dV H$aZm Mm{hE&  Vmbm~m| 

H$m A{VH«$‘U amoH$Zm Mm{hE&  àË¶oH$ Ka Ho$ g^r bmoJ nmZr H$m gr{‘V Cn¶moJ H$aZm Mm{hE&  ì¶W© 
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Cn¶moJ Zht H$aZm Mm{hE&  ¶Wm g§^d noS>-nm¡Yo CJmH$a dmVmdaU H$mo R>§S>m aIZm Mm{hE& IoVm|-

~JrMm| ‘| nmZr g§J«hU JS²>T>o {Z‘m©U H$aZm Mm{hE, VWm nmZr ì¶W© hmoZo go amoH$Zm Mm{hE&  BZ g^r 

Cn¶m| H$mo AnZmZo go AZmd¥{ï> Ho$ ~wao n[aUm‘ H$‘ H$a gH$Vo h¢&. 

H$m`©©H$bmn 16.1 
AZmd¥{ï> AWdm AH$mb ‘| hmoZodmbo Xþîn[aUm‘m| Ho$ {MÌm| H$m g§J«h H$s{OE& 

CXmhaU -

1. gyIo IoVm| ‘| CËnÞ Xama|

2. nmZr Ho$ {bE bJr bmoJm| H$s bå~r H$Vma

3. ß¶mg go nr{S>V àmUr

4. gyIr ’$gb 

2. ~mT> (Flood)

AmH¥${V 16.1

  ~m‹T> (àdmh) go AZoH$ bmoJ Ho$ Ord Am¡a g§n{Îm H$s hm{Z 

Ho$ g_mMma gwZo hmoJ| & BgHo$ Abmdm g§Mma _mÜ`_m| _o go 

AmnZo AZoH$ {MÌ Am¡a Ñí` XoIo hmoJo H$s, {OZ_| O_rZ Ho$ 

Hw$N> ^mJ na Anmam_mÌm _| nmZr ~am hþAm h¡, Am¡a bmoJ 

AnZo gm_Zm| Ho$ gmW nmZr _| go {ZH$b aho h¡ & `h ~m‹T> 

H$m Ñe h¢ & 

 ~m‹T> Š`m h¡ ?

 H$^r-H$^r {ZMbo ñVa Ho$ O_rZ Ho$ ̂ mJ (_| AZoH$ H$maUm| 

go A{YH$ H$maUm| go A{YH$ _mÌm _| nmZr ^a OmVo h¡ Am¡a 

hmZr nhþ°_MmVo h¡ & Bgo ~m‹T> H$hVo h¢ &

~m‹T> Ho$ H$maU Š` h¡ ?

~m‹T>  Ho$ {bE Xmo à_wI H$maU h¡ & do h¢ -

1) Z¡g{J©H$ H$maU

2) _mZd {Z{_©V H$maU
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1) Z¡g{J©H$ H$maU  (Natural causes)

AË`{YH$ ^mar dfm©, ~\©$ H$m {nKbZm Am¡a g_wÐ V Q>r` ~m‹T> Am{X Hw$N> Z¡g{J©H$ ~m‹T> Ho$ H$maU h¡ & 

`Xr OmoaXma dfm© go ZXr Am¡a Vmbm~m| _| nmZr Ho$ ñVa H$mo ~‹T>mVo h¡, {Oggo ZXr _| nmZr A{YH$ _mÌm 

_| ~hZo bJVm h¡ & BgHo$ \$bñdê$n ~m‹T> AmVr h¡ &

 Vmn_mZ _| d¥{Õ Ho$ H$maU ^y-Vmn_mZ (global warming) ~‹T>Vm h¡, {Oggo Y«wd àXoem| 

_| ~\©$ {nKbVm h¡, {OZHo$ H$maU Cg àXoe H$s ZXr`m| H$m ObñVa _| ~‹T>moÎmar hmoVr h¡ &

H$m¶©H$bmn 16.2 … Amn Ho$ {ejH$ Ho$ _mJ©Xe©Z _| ^y-Vmn_mZ _| d¥{Õ Ho$ H$maUm| H$s gyMr 

~ZmBE &

 gy`© H$s Ja_r Ho$ H$maU H$_ Xdm~ joÌ ~ZVo h¡ & Bggo Am±Yr, Vy\$mZ Am¡a MH«$dmV AmVo h¡ & 

Bggo g_wÐ _| nmZr H$m ñVa ~‹T>mVm h¡, {Oggo VQ>r` ~m‹T> AmVr h¡ &

Bgo OmZ br{OE … 

gy`© H$s J_u Ho$ H$maU n¥Ïdr H$m n¥ð> Ja_ hmoVm h¡ & n¥Ïdr H$m Ja_ n¥ð>^mJ, CgHo$ D$na 

ahZodmbr dm`w H$mo Ja_ H$aVm h¡ & J_© hdm hëH$s hmoVr h¡, Am¡a D$na H$s Amoa OmVr h¡ & Eogo ñWmZ 

H$_ X~mddmbo àXoe H$hbmVo h¡ &

2) _mZd {Z{_©V H$maU  (Man made causes)

 dZm| H$m Zme (Deforestation) : noS> dfm© Ho$ nmZr H$mo amH$H$a aIVo h¢ & AZoH$ H$maUm| 

go AmOH$b dZm| H$m Zme hmo ahm h¡ & noS>m| H$s g§»`m H$_ hmo ahr h¡ & Bggo _rÅ>r H$m AnaXZ 

(soil erosion) hmoVm h¡, {Oggo ~‹T> H$m IVam CËnÞ hmoVm h¡ &

 ~m±Y, Obme` Am¡a Vmbm~m| H$s g§»`mAm| _o H$_r (Insuffi cient numbers of 

dams, reservoirs and tanks) : ~m±Y, Obme` Am¡a Vmb~m| H$s g§»`mAm| _| H$_r 

H$maU ~m±T> H$m IVam ~m‹T>Vm h¡ & Obme`, ~m±K Am¡a Vmbm~m| _| nmZr g§J«h H$aZo Ho$ j_Vm 

H$_ hmoZo Ho$ H$maU, ^mar dfm© Ho$ H$maU, nyU© ^Vu hmoZo Ho$ ~mX A{YH$ nmZr ~mha àdm{hV hmoZo 

bJVm h¡ & Bggo ~m‹T> AmVr h¡ & BgH$mo amH$Zo Ho$ {bE ~m±Y, Obme` Am¡a Vmbm~m| H$s g§»`mAm| 

H$mo joÌ _| ~‹T>mZm Mm{hE &

H$m¶©H$bmn 16.3 … gm_mÝ`V : ~m‹T> go à^m{dV hmoZodmbo amÁ`m| H$s gyMr Am¡a ~m‹T> Ho$ {bE 

H$maU ZXr H$m Zm_ {b{IE &
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~m‹T> Ho$ à^md :

1) ~m‹T> go Ord Am¡a g§n{Îm XmoZm| H$s hmZr hmoVr h¡ &

2) ~m‹T> Amamo½`XmB© dmVmdaU H$mo Zme H$aVm h¡ &

3) ~m‹T> ehar joÌ Ho$ gwì`dñWm H$m, {Z{_©V g§aMZmAm| H$mo Z gwYaZo O¡go hmZr nhþ±MmVm h¡ &

3. ^yH$ån (Earthquake) :
 ~ƒm|, AmnZo H$^r-H$^r g_mMma nÌm| _| Ed§ XÿaXe©Z na ̂ y{_ H$på_V hmoZo Ho$ ~mao _| OmZ{b`m 

hmoJm & Š`m Amn H$mo nVm h¡, OnmZ VWm B§S>moZo{e`m Xoem| _| AË`{YH$ ^yH$ån hmoVo h¢ &

^yH$ån Š`m h¡?

 ŷ_r H$pånV hmoZo go ŷ_r H$s naV| ŷH$ån n¡Xm H$aVo h¢ & A{V gm_mÝ` ŷH$ån AZoH$ ~ma hmoZo 

na ^r h_| nVm ^r Zht MbVm h¡, na§Vw ŷH$ån H$m à_mU A{YH$ hmoZo na ŷ_r _| Xea| CËnÞ hmoVr h¢ & 

^dZ {JaOmVo h¢ & noS> Am¡a {dÚwV Ho$ adå~o ŷ_r na {JaOmVo h¢ & OZOrdZ AñVì`ñV hmoVm h¡ & hOmam| 

bmoJm| H$s Am¡a àmZr-n{j`m| H$s àmUhm{Z hmo gH$Vr h¡ &

 ^yH$ån H$mo goñ_mo_rQ>a Zm_H$ CnH$aU go _mnVo h¡ & ^yH$ån{OVZm Á`mXm hmoVm h¡, [aŠQ>a _mnZ 

^r A{YH$ hmoVm h¡ &

nydm©nm` Ho$ ê$n _| ^yH$ån hmoZo na bmoJm| H$mo ^dZmo§ go {ZH$b H$a Iwbo-àXoem| _| ahZm Mm{hE VWm 

^yH$ån A{YH$ hmoZodmbo ñVmZm| _| ^yH$ån {ZamoYH$ Kam| H$m {Z_m©U H$aZm Mm{hE &

H$m¶©H$bmn 16.4… ^yH$ån H$s Vrd«Vm _mnZodmbo [aŠQ>a _mnH$ H$m {MÌ VWm CgH$s OmZH$mar 

g§J«h H$s{OE &

 Bgr àH$ma gwZm_r, {h_nmV, ^yYgZ, g_wÐr. {H$Zmam| H$m jaU Am{X àH¥${VH$ {dH$moUm| Ho$ ~mao 

_| Amn AJbr H$jAm| _| AÜ``Z H$a|Jo & 

¶mX a{IE

  AZmd¥{ï> go AH$mb CËnÞ hmoVm h¡& 

  AH$mb go Ahma YmÝ¶m| H$m CËnmXZ KQ>OmVm h¡& 

  ZXr Ho$ nmÌm| ‘| hmoZodmbo nmZr Ho$ à‘mU H$s d¥{Õ H$mo hr ~mT> H$hVo h¢& 

  ~mT> Ho$ H$maU - Z¡g{J©H$ Ed§ ‘mZd {Z{‘©V ‘| dJuH¥$V H$a gH$Vo h¢& 
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 A{YH$ dfm©, {h‘ H$m {nKbZm, Am±Yr, ~mT> Ho$ Hw$N> H$maU h¢& 

 AaÊ¶Zme, H$‘ gm‘Ï¶© Ho$ ~m±Y VWm Obme¶, ~mT> Ho$ ‘mZd {Z{‘©V H$maU h¢& 

 ^yH$ån go B‘maVm| H$mo hm{Z nhþ±M gH$Vr h¡& 

 ^yH$ån go OZ, àmUr, n{j¶m| H$mo H${R>ZmB© hmo gH$Vr h¡, àmUhm{Z Am¡a nrS>m hmo gH$Vr h¡&

gyMZmE± 

1. nmZr H$m gr{‘V Cn¶moJ H$sOE& 

2. noS>-nm¡Ym| H$mo CJmB¶o& 

3. Z¡g{J©H$ {dH$monm| Ho$ g§X^© ‘| ‘V K~amB¶o& 

Aä`mg 

I gyº$ nXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE& 

 1. n¶m©á ‘mÌm ‘| dfm© Z hmoZo H$mo ............ H$hVo h¢& 

 2. AaÊ¶Zme ............ hmoZo Ho${bE H$maUr^yV hmoVm h¡&

 3. ^yH$ån ‘mnZo H$m gmYZ ............. h¡& 

II {ZåZ àíZm| Ho$ CÎma {b{IE& 

 1. BZH$m AW© {b{IE& 

         A) AZmd¥{ï> Am) A{Vd¥{ï> 

          B) ^yH$ån B©) ~mT>

 2. ~mT> Z hmoZo H$maU hmoZodmbo A§emo§ H$m {ddaU {b{IE &

 3. àH¥${VH$ {dH$moUm| H$m {Zdm©hU H$aZo Amdí`H$ Cnm`m| H$s gyMr V¡`ma H$s{hE & 
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