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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 flexible 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 
Integrated 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 
phobia and in order to help them overcome this phobia, jokes, puzzles, 
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riddles, stories and games have been included in textbooks. Each 
concept is introduced 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 five 
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.

	 7th 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

NCERT has framed National Curriculum Framework-2005 
considering the educational changes at the global level. Based on 
this, Karnataka Curriculum Framework has been designed by 
involving teachers, subject experts and those who are interested 
in education.

Keeping in view the meaning and nature of science, the 
text book has been prepared on the basis of constructivism. 
Observation and experimentation are the basis of science. They 
are closely related to constructivism. An effort has been made to 
provide ample opportunities and encouragement to the children 
to draw conclusions by doing activities which promote thinking, 
exploring and self experience. It helps to apply scientific concepts 
to real life experience and examples. 

We hope that the box items such as Word help, Know this 
and Think given in each unit promote meaningful learning by 
involving the children in self-learning and participatory learning. 
We expect that the teachers and parents will help the children to 
develop research mind and creativity by giving co-operation and 
guidance to conduct the experiments and project works.

We thank all who involved in the preparation of the text book. 
Suggestions to improve the quality of the text book are always 
welcome. Dr. G.M. Nijaguna

Dr. H.S. Ganesha Bhatta
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, scientific 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 rectified. Before 
rectification 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 clarification 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 
officers 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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KQ>H$ - 1
Amhma VWm CgHo$ KQ>H$ 

(FOOD AND ITS CONSTITUENTS)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� Amhma Ho$ òmoV VWm KQ>H$m| H$mo nhMmZb|Jo &

�� g§Vw{bV Amhma H$s àm_w»`Vm H$s àe§gm H$a|Jo &

�� H$m~m}h¡S´>oQ²>g, àmoQ>rÝg Ed§ {b{nS²>g Ho$ AW© àH$ma, VWm _hËd H$mo CXmhaU 
g{hV dU©Z H$a|Jo &

�� ñdmñÏ`àX Amhma nÕ{V ~Zm`o aI|Jo &

{ejH$	 : 	 AmO Amn g^r AË`§V CËgm{hV Am¡a g{H«$` bJ aho h¢& 	
		  BgH$m H$maU Š`m _¢ OmZ gH$Vm hÿ§°? _mohZ! AmO Vwåhmao 	
		  BVZo g§Vmof H$m Š`m H$maU h¡ ?

_mohZ		 : 	 Amoh! AmO Ho$ Cnmhma _| _¢ Zo _oar ng§X H$s BS²>br, 		
		  gmå~ma Am¡a MQ>Zr ImB© h¡ &

{ejH$	 : 	 a{O`m! Vw_Zo Š`m Im`m ?

a{O`m		 : 	 MnmVr Ed§ VaH$mar gãOr &

{ejH$	 : 	 Jwé_rV! Vw_Zo Š`m Im`m ?

Jwé_rV	 : 	 ~o«S> Ed_² ^mOr &	  

{ejH$	 : 	 Om°Z² ! Vw_Zo Š`m Im`m ?

Om°Z²		  : 	 _¢ Zo XÿY {n`m Ed_² {~ñHw$Q²>g Im`m &

{ejH$	 : 	 Vw_Zo Š`m Im`m, am_y ?

am_y		  : 	 _¢Zo amJr amoQ>r, VwAa H$s Xmb H$m gmå~ma Am¡a ̂ mV Ho$ 	
		  gmW VaH$mar H$T>r ImH$a N>mN> nrbr &
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{nN>br H$jm _| AmnZo nT>m h¡ {H$ D$Om© Ed§ eara H$s XoI^mb Ho${bE h_o§ 
Amhma H$s Oê$aV hmoVr h¡& Amhma nm¡Ym| Ed_² àm{U`m| go {_bVm h¡ & MMm© go 
_mby_ hþAm {H$ Amhma _| {d{^Þ dñVwE± em{_b h¢ & Š`m Amn gmoMVo h¢ {H$ Amn 
Ho$ Amhma _| g^r KQ>H$ g_w{MV _mÌm _| em{_b h¢ &

Amn OmZVo h¢ {H$ ñdmñÏ`Xm`H$ Amhma _| H$m~m}h¡S´>oQ²>g, àmoQ>rÝg, {b{nS²>g, 
{dQ>m{_Ýg I{ZO Ed§ aoeo gpå_{bV hmoVo h¢& {Og Amhma _| Amdí`H$ nmofH$m§e 
(nutrients) g_w{MV _mÌm _|  gpå_bZ h¡¢ Cgo g§Vw{bV Amhma (balanced 
diet) H$hVo h¡&

AmH¥${V 1.1 : g§Vw{bV Amhma Ho$ òmoV

Bgo OmZ br{OE :
Ob n¥Ïdr H$o$ g^r Or{d¶mo| H$o$ {bE Amdí¶H$ h¡&  h‘mao eara H$s H$mo{eH$mAmo| H$o$ 
ghr H$m¶©{Zdm©hZ H$o$ {bE n¶m©ßá ‘mÌm H$m Obw Amdí¶H$ hmoVm h¡&  h‘mao eara H$s 
CnmnM¶Z {H«$¶mEo| ^r Obw na {Z^©a H$aVr h¡¢&  nmofH$m§emo| H$o$ AdemofU Cg¡a dÁ¶© 
nXmWm}] H$o$ d{dgO©Z ‘o| Obw ghm¶H$ h¡& 
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am_w Ho$ Amhma H$m `hm± {díbofU h¡ & Bg_| em{_b h¢,
amJr amoQ>r	 -	 H$m~m}h¡S>o´Q> Ed§ aoeoXma nXmW© &
gmå~ma Ed§
VaH$mar H$T>r	 -	 àmoQ>rÝg, {b{nS²>g, {dQ>m{_Ýg, I{ZO$ Ed§ aoeo
Mmdb	 -	 H$m~m}h¡S´>oQ²>g
N>m±N>	 -	 dgm Ho$ Abmdm XÿY Ho$ g^r A§e &
Amn H$m Š`m {ZU©` h¡? am_w H$m ZmíVm Š`m g§Vw{bV Amhma h¡ ?
H$moB© EH$ nXmW© eara Ho$ {bE Š`m {ZYm©[aV _mÌm _| g^r àH$ma Ho$ nmofH$m§e 
àXmZ H$a gH$Vm h¡ ?

H$m`©H$bmn 1.1: Amhma Ho$ {d{^Þ òmoV VWm CZ_| pñWV à_wI nmofH$m§em| H$mo 
{XImZo Ho$ {bE EH$ Vm{bH$m AnZo {ejH$m| H$s ghm`Vm go V¡`ma H$s{OE &

H$m`©H$bmn 1.2 :  AnZo {_Ìm| Ho$ ZmíVm| Ho$ Amhma H$s gyMr ~ZmE± & CZ_| 
pñWV nmofH$me§m| Ho$ {bE {ZåZ Vm{bH$m _| {Q>H$_mH©$ () bJm`| &

Zm_
ImÚ 

nXmW© H$m
Zm_

H$m~m} 
h¡S´>oQ>²g àmoQ>rÝg² {b{nS²>g {dQ>m{_Ýg {I{ZO aoeo
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{H$gH$m Amhma g§Vw{bV h¡ ? Am¡a Š`m| ? Bg KQ>H$ _| Amn H$m~m}h¡S´>oQ²>g, 
àmoQ>rÝg Ed_² {b{nS²>g Ho$ ~mao _| A{YH$ OZH$mar hm{gb H$a|Jo &

1. H$m~m}h¡S´>oQ²>g :

BÝh| gm_mÝ`V… e¸$a (sugars) AWdm g¸$a¡S²>g (saccharides) H$hVo h¢& 
H$m~m}h¡S´>oQ²>g _| H$m~©Z, h¡S´>moOZ Am¡a AmŠgrOZ hmoVo h¢ & 

AmH¥${V _| H$m~m}h¡S´>oQ>  (molecule)  AUw 

AmH¥${V 1.2
H$m~m}©h¡S´>oQ> AUw H$s g§aMZm

H$s g§aMZm H$m drjU H$a| & bmb JmobH$ - 
H$m~©Z, H$mbo JmobH$ AmŠgrOZ Ed§ hao JmobH$ 
h¡S´>moOZ H$m à{V{Z{YËd H$aVo h¢ & Z{bH$mE± BZ 
g~ H$mo nañna OmoS>Vr h¢& AnZo eara _| D$Om© 
H$m _w»` A§e H$m~m}h¡S´>oQ>m| Ho$ AmŠgrH$aU go _wº$ 
hmoVm h¡& 

H$m~m}h¡S´>oQ>m| Ho$ àH$ma 
(Types of carbohydrates) : 

VrZ àH$ma Ho$ H$m~m}h¡S´>oQ²>g h¢& do h¢ - _moZmo g¸$a¡S²>g, Amo{bJmo g¸$a¡S²>g Ed§ 
nmobrg¸$a¡S²>g &

amo{J`m| Ed§ {Ibm{S>`m| H$mo ½byH$moO ImZo Ho$ {bE Š`m| XoVo h¢ ? Bgo Š`m Amn 
OmZVo h¢ ? 

½byH$moO e¸$a H$m gabV_ AUw (molecule) h¡ & \$bm| _| Š`m h¡ ? e¸$a 
H$m EH$ AÝ` gabV_ AUw Omo \$bm| _| hmoVm h¡, dh àŠQ>moO (fructose) H$hbmVm 
h¡& ½byH$moO VWm \«$ŠQ>moO XmoZm| _moZmo g¸$a¡S²>g (monosaccharides) Ho$ CXmhaU 
h¢ & ½`mbŠQ>moO (galactose) Zm_H$ EH$ Am¡a e¸$a Bgr g_yh go gå~§{YV h¡& 
BÝh| hoŠgmog e¸$a (hexose sugars) ^r H$hVo h¢ & Š`m| {H$ BZ_| N> H$m~©Z 
na_mUw hmoVo h¢ & a¡~mog (ribose) Am¡a S>r`moŠgra¡~mog (de-oxy-ribose) Zm_H$ 
nm±M H$m~©Z na_mUwAm| H$s e¸$am| H$mo n|Q>mog (pentoses) H$hVo h¢ & Bg Vah 
gabe¸$a AUw g§aMZmdmbo H$m~m}h¡S´>oQ>m| H$mo _moZmog¸$a¡S²>g H$hVo h¢ & `o _rR>o ñdmX 
Ho$ VWm gwb^V`m Ob _| {dbrZ (soluble) hmoVo h¢ &
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Bgo OmZ br{OE :

½byH$moO, \«$ŠQ>moO Ed_² ½byH$mog \«$ŠQ>mog ½`mbŠQ>mog

C6H12O6
C6H12O6 C6H12O6

AmH¥${V 1.3 : gab e¸$am| H$s g§aMZm

½`mbŠQ>moO H$m AUwgyÌ  
gm_mÝ` h¡& bo{H$Z na_mUwAm| 
H$s g§`moJr aMZm _| {d{^ÞVm 
hmoVr h¡ & AV… O¡{dH$ VWm 
amgm`{ZH$ A{^bjUm| _| 
{d{^ÞVm {XImB© XoVr h¡ & 

Š`m Amn amoO XÿY nrVo h¢ ? e¸$a {_bm`o {~Zm XÿY H$mo Š`m AmnZo MIm 
h¡? Š`m dh _rR>m hmoVm h¡ ? Š`m Amn OmZVo h¢ {H$ XÿY _| ë`mŠQ>moO (lactose) 
Zm_H$ e¸$a hmoVr h¡ ?  XÿY _| {_bmB© OmZodmbr  e¸$a hr gwH«$moO (sucrose) 
AWdm gm_mÝ` e¸$a (common sugar) h¡ &  gwH«$moO Ed_² ë`mŠQ>moO,  `o 
XmoZm| S>¡g¸$a¡S>m| (disaccharides) Ho$ CXmhaU h¢ &  AZmOm| _| pñWV _mëQ>moO 
(maltose) ^r EH$ S>¡g¸$a¡S²> h¡ & EH$ S>¡g¸$a¡S²>, Xmo Xmo _moZmog¸$a¡S> KQ>H$m| go 
`wº$ hmoVm S>¡g¸$a¡S²>g ^r _rR>o hmoVo h¢, Am¡a Ob _| {db`Zr` hmoVo h¢ &

ë`mŠQ>moO (XÿY _| CnpñWV)	 =	 ½byH$moO   +   ½`mbŠQ>moO

gwH«$moO (JÞo H$s e¸$a	 =	 ½byH$moO   +   \«$ŠQ>moO
        AWdm agmoB© e¸$a)

_mëQ>moO (_mëQ> e¸$a)	 =	 ½byH$moO   +   ½byH$moO

Amo{bJmo g¸$a¡S²>g (oligosaccharides) Xmo go Xg _Zmog¸$a¡S²>g KQ>H$m| go 
~ZVo h¢ & nañna Xmo _moZmog¸$a¡S²>g Ho$ ~rM Ho$ ~§Y (linkage) H$mo ½b¡H$mog¡{S>H$ 
~§Y (glycosidic bond) H$hVo h¢ & 

gñ` H$mo[eH$m H$s H$mo{eH$m{P„r (cell membrane) Ed§ H$mo{eH$m {^Îmr 
(cell wall) hmoVr h¡ & gm_mÝ`V`m H$mo{eH$m {^Îmr goë`wbmoO go ~ZVr h¡& goë`wbmoO 
_moZmog¸$a¡S> KQ>H$m| (10 go A{YH$) go ~ZVr h¡& AV… dh EH$ nm°brg¸$a¡S> H$hbmVm 
h¡ & {nï> (starch) nmob{g¸$a¡S²>  H$m EH$ Am¡a CXmhaU h¡ & gñ`m| _| {nï> g§a[jV 
H$m~m}h¡S´>oQ> (reserve carbohydrate) h¡&
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{nï> ñdmX a{hV, \$sH$m Ed§ Ob _| A{db`Zr` hmoVm h¡ & nmMZ {H«$`m _| 
{nï> ½byH$moO AUwAm| _| {d^º$ hmoZo Ho$ ~mX CgH$m aº$ Ûmam AdemofU hmoVm h¡ &

½b¡H$moOZ (glycogen) EH$ Am¡a nm°brg¸$a¡S> h¡ Omo _mZd g{hV àm{U`m| _| 
nmB© OmVr h¡ & Bg{bE ½b¡H$moOZ H$mo àmUrOÝ`{nï> (animal starch) Zm_ go 
OmZm OmVm h¡ &

AnZo eara _| O~ ½byH$moO H$m à_mU A{YH$ ~T>Vm h¡, V~ CgH$m WmoS>m gm 
A§e ½b¡H$moOZ _| n[ad{V©V hmoVm h¡ & `h gm_mÝ`V… `H¥$V (liver) VWm ñZm`wAm| 
(muscles) _| {deofV… ApñWñZm`w (skeletal muscles) _| g§J«{hV hmoVm h¡& 
A{V[aº$ ½byH$moO dgm (fat) Ho$ ê$n _| ^r na{d{V©V hmoVm h¡ & ½b¡H$moOZ Ed§ 
dgm XmoZm| Cndmg _| D$Om© àXmZ H$aVo h¢&

Bgo OmZ br{OE :
 _mZd `H¥$V bJ^J 100 g JëyH$moO H$mo ½b¡H$moOZ Ho$ ê$n _| g§J«{hV aIVm h¡, 
O~ {H$ ApñWñZm`w`| bJ^J 400 g ½byH$moO H$mo ½b¡H$moOZ Ho$ ê$n _| g§J«{hV 
aIVr h¢ &

H$m~m}h¡S>o´Q>m| H$s àm_w»`Vm (Importance of Carbohydrates) :

1.	 h_mar g^r J{V{d{Y`m| Ho$ {bE D$Om© H$m à_wI òmoV ½byH$moO hr h¡ &

2.	 S>rAmŠgra¡~moO Zm_H$ n|Q>moge¸$a, h_mao AmZwd§er` nXmW© (hereditary 
material) H$m EH$ A§e _mZm OmVm h¡ &

3.	 {nï> Ed§ ½b¡H$moOZ D$Om© CËnmXZ Ho$ H$m`© H$m {Zdm©h H$aVo h¢ & Bg{bE 
CÝh| D$Om© g§J«mhH$ H$hm OmVm h¡ &

4.	 nmbr g $̧a¡S²>g O¡go goë ẁbmoO (cellulose) ho{_goë ẁbmoO (hemicellulose), 
{b{¾Z (lignin) Ed§ nopŠQ>Z (pectin) `Ú{n D$Om© H$mo {d_wº$ Zhr 
H$aVo h¢,  na§Vw h_mao  Amhma _| aoeoXma nXmW© (roughage) Ho$ ê$n _| 
ghm`H$ h¢ &

gmo{ME :
goë`wbmoO VWm AÝ` aoeoXma nXmWm] H$mo h_ nMm Zht gH$Vo h¢& D$Om© Ho$ {bE h_ 
{nï> ^[aV Amhma na hr {Z^©a H$aVo h¢, Š`m| ?
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2. àmoQ>rÝg (Proteins) : 
A_¡Zmo Amåbm|  go àmoQ>rÝg ~Zo hþE h¢ & A_¡Zmo 

AmH¥${V.1.4 : gm_mÝ` A_¡ZmoAmåb Ho$ 
AUw H$s g§aMZm

Amåb H$s ~ZmdQ> H$m~©Z, h¡S´>moOZ, AmŠgrOZ 
Ed§ Z¡Q´>moOZ go hmoVr h¡& AnZo eara _| 20 
{d{^Þ àH$ma Ho$ A_¡Zmo Amåb hmoVo h¡§ &  
noßQ>¡S> ~§Ym| (peptide bonds) go A_¡Zmo 
Amåb nañna OwS>H$a àmoQ>rZ (nmbr noßQ>¡S²>) 
H$s aMZm H$aVo h¢ & 

Bgo OmZ br{OE :
A_¡Zmo Amåbm| H$m dJuH$aU Amdí`H$ A_¡Zmo Amåb Ed§ AZmdí`H$ A_¡ZmoAmåbm| 
_| {H$`m OmVm h¡ &
i) Amdí`H$ A_¡Zmo Amåb (Essential amino acids) : 
`o h_mao eara _| CËnm{XV Zht hmoVo h¢ & bo{H$Z emar[aH$ d¥{Õ Ed§ H$m`© {Zd©hU 
Ho$ {bE Amdí`H$ hmoZo Ho$ H$maU AnZo Amhma Ho$ ^mJ Ho$ ê$n _| BZH$m godZ 
H$aZm nS>Vm h¡ & gmo`m~rZ, {ÛXb YmÝ`, _m§g, XÿY BË`m{X _| Amdí`H$ A_¡Zmo 
Amåb CnpñWV hmoVo h¢ & CXmhaU b¡{gZ (lysine) Am¡a ì`m{bZ (valine).

~rg àH$ma Ho$ A_¡Zmo Amåbm| _| Ho$db Zm¡ ‘mÌ Amdí`H$ h¡& Eogo Amhma ómoVmo 
go àmßá H$a gH$Vo h¡¢& 
ii) AZmdí`H$ A_¡Zmo Amåb (Non-essential amino acids)
h_mao eara _| hr BZH$m CËnmXZ hmoVm h¡ & Bg{b`o BÝh| h_mao Amhma Ho$ ^mJ 
Ho$ ê$n _| godZ H$aZo H$s Amdí`H$Vm Zht h¡ & CXmhaU - àmo{bZ (proline) 
Ed§ go[aZ (serine)

àmoQ>rZm| Ho$ àH$ma (Types of proteins) :
Xmb Ed§ XÿY H$mo h_ {Z`{_V ê$n go godZ H$aVo h¢, Š`m Amn OmZVo h¢?  

³¶mo|? CZ_| àmoQ>rZ CnpñWV hmoVo h¡ & A§S>o Ed§ _m§g _| ^r àmoQ>rZ A{YH$ CnpñWV 
hmoVm h¡& A§S>o Ho$ ^rVa ídoV ^mJ (Albumins) àmoQ>rZ go hr ~ZVm h¡ & Cg_| 
Ho$db A_¡ZmoAmåb hmoVo h¢ & Bg àH$ma Ho$ àmoQ>rZ H$mo gabàmoQ>rZ (simple 
proteins) H$hVo h¢ &

H$m~m©pŠgb g_yhA_¡Zmo g_yh

g_yh H$m~©Z
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Amn OmZVo h¢, h_mam é{Ya bmba§J H$m hmoVm h¡ & aº$ H$mo bmb a§J àXmZ 
H$aZodmbr dñVw H$m Zm_ Š`m h¡? dh {h_mo½bmo{~Z h¡ & {h_mo½bmo{~Z, ½bmo{ã~Z 
Zm_H$ gab àmoQ>rZ go ~Zm h¡, Ed_² àmoQ>rZ a{hV ^mJ {h_mo H$hbmVm h¡ & Eogo 
àmoQ>rZ Omo àmoQ>rZ Ed_² àmoQ>rZa{hV ̂ mJm| go ~Zo h¢, g§`wº$ àmoQ>rÝg (conjugated 
proteins) H$hbmVo h¢&

H$m`©H$bmn 1.3 : {H$gr amoJ narjm (diagnostic) à`moJmb` AWdm AñnVmb 
go ^|Q> H$s{OE& H$_ go H$_ 20-25 ì`{º$`m| Ho$ {h_mo½b{ã~Z ñVam| H$s gyMr 
V¡`ma H$sOE & _m¡ë`m| H$m {díbofU H$aVo hþE nVm bJmB`o {H$ CZ_| {H$ZVm| 
Ho$ {h_mo½bmo{~Z H$m ñVa g_mÝ` h¡, Am¡a {H$VZm| H$m gm_mÝ` ñVa go {ZåZ h¡ & 
Bggo Amn Š`m {ZîH$f© {ZH$mb|Jo?

àmoQ>rZm| H$s àm_w»`Vm (Importance of proteins) :
1.	H$mo{eH$m{P{„r, Ho$e, ZmIyZ, ApñW`m±, _¥ÒpñW (cartilage) ñZm`wa‚mw 

(tendons) Ed§ ñZm`w BË`m{X _| àmoQ>rZ CnpñWV h¡ &
2.	àmoQ>rZm| Ho$ Ûmam AZoH$m| O¡{dH$ àH«$_m| H$m {Z`_Z hmoVm h¡ &
3.	àmoQ>rZm| Ho$ Ûmam Xoh _| amgm`{ZH$ {H«$`mAm| Ho$ doJ _| d¥{Õ hmoVr h¡ &
4.	ñZm`wAm| Ho$ g§Hw$MZ {H«$`m Ho$ H$maU ~Z H$a h_mao MmbZ _|  ghm`H$  

hmoVo h¢&
5.	dñVwAm| Ho$ n[adhZ _| àmoQ>rZ ghm`H$ h¡ & CXmhaU, {h_mo½bmo{~Z AmŠgrOZ 

H$m dhZ H$aVm h¡ &
6.	eara _| àmoQ>rZm| Ho$ Ûmam amoJ{ZamoYH$ e{º$ H$s d¥{Õ hmoVr h¡ &
7.	IyZ H$m W¸$m ~ZmZo _| àmoQ>rZ ghm`H$ ~Z H$a aº$ H$m òmd amoH$Vo h¢&
8.	emar[aH$ ^mJm| H$s d¥{Õ Ho$ {bE àmoQ>rZ Amdí`H$ h¡ &
3. {b{nS²>g :

{b{nS²>g ̂ r H$m~m}h¡S´>oQ>m| H$s Vah H$m~©Z, h¡S´>moOZ Ed_² AŠgrOZ go ~Zo ̀ m¡{JH$ 
h¢& bo{H$Z `o H$m~m}h¡S´>oQ>m| H$s Anojm H$_ à_mU _| AmŠgrOZ go {Z{hV h¢ & EñQ>a 
~§Ymo (esterbond) go OwS>o hþE dgr` Amåb (fatty acids) Zm_H$ _yb KQ>H$m| 
go {b{nS²>g g§a{MV hmoVo h¢& {b{nS²>g Ob _| A{db`Zr` bo{H$Z B©Wa (ether) 
O¡go H$m~©{ZH$ {dbm`H$m| (organic solvents) _| {dbrZ hmoVo h¢ &

_ŠIZ (butter), Kr (ghee) Ed§ nZra (cheese) Š`m `o Amn H$mo ~hþV 
ng§X h¢ ? `o Š`m h¢ ? `o àmUrOÝ` dgmE± h¡ & Bgr Vah h_ _y±J\$br Vob, 
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gagm| H$m Vob, {Vb H$m Vob Ed§ Zm[a`b Vob H$m godZ H$aVo h¢ & dgmE± Ed§ Vob 
dgr` Amåb h¢ Omo p½bgamb go g§a{MV hmoH$a gab {b{nS²>g hmoVo h¢ & gm_mÝ` 
Vmn_mZ _| dgmE°§ KZ Am¡a Vob Ðdê$n _| hmoVo h¢ &

O~ {b{nS²>g ½byH$moO Ed§ àmoQ>rZ O¡go AÝ` g_yhm| go OwS> OmVo hm| Vmo do g§`wº$ 
{b{nS²>g (compound lipids) H$hbmVo h¢ & {bnmoàmoQ>rZ EH$ g§`wº$ {b{nS> 
H$m CXmhaU h¡ &
{b{nS²>g H$s àm_w»`Vm (Importance of lipids) :

1.	 H$m~m}h¡S´>oQ>m| Ho$ gmW {b{nS²>g D$Om© àXmZ H$aVo h¢ &
2.	 dgmE± eara Ho$ Vmn_mZ H$mo {Z`{_V H$aZo _| à`wº$ hmoVr h¢ &
3.	 {b{nS²>g H$mo{eH$m {P„r Ho$ ^mJ hmoVo h§¡ &

Bgo OmZ br{OE :
dgr` Amåb Ho$ AUw g§aMZm _| H$moB© Û`~§Y Zht hmoZo go dh g§V¥á (saturated) 
AWdm EH$ `m A{YH$ Û`~§Y hmoZo go dh Ag§V¥á (unsaturated) ^r hmo 
gH$Vm h¡ & gy`©H$m§{V Vob Ed§ gmo`m~rZ Vob O¡go gñ`OÝ` Vob ~hþAg§V¥á 
(unsaturated) hmoVo h¢& àmUr OÝ` dgm Ed§ gñ`OÝ` Vobm| _| Zm[a`b VWm 
VmS> Vob g§V¥á hmoVo h¢& g§V¥ádgm Ho$ godZ go é{Ya Z{bH$mE± g§Hw${MV hmoVr h¢& 
AV… aº$ Mmn VWm öX`mKmV H$s gå^mdZm ~T> OmVr h¡& Bg{bE g§V¥ádgm 
Am¡a Vob H$m godZ hm{ZH$maH$ h¡ &

4. Amhma _| aoem| H$s Amdí`H$Vm (Necessity of fibre) :	

	 gwaoe noQ> Ho$ XX© go amo ahm Wm & {ejH$m| Zo nyN>VmN> H$aZo na {dgO©Z _| 
H$ï> hmoZo H$m H$maU ~Vm`m& Bg H$mo _b~ÕVm H$hVo h¢ & _b~ÕVm Ho$ g§X ©̂ _| 
S>mŠQ>a bmoJ Ho$bm ImZo H$s gbh XoVo hþE AmnZo gwZm hmoJm & h_go Im`o OmZodmbo 
Amhma _| aoeo H$m hmoZm ~hþV Oê$ar h¡ & O~ Amhma nMVm h¡, aoemonXmW© _b H$mo 
KZ hmoZo go amoH$Vm h¡ & har VaH$mar, nmofH$s` AZmOm| O¡go Omodma, amJr A¡a Ho$bo 
_| aoemonXmW© A{YH$ hmZo go `h nmMZ Ho$ {bE AZwHy$bH$a hmoZo Ho$ gmW _b~ÕVm 
H$m {ZdmaU H$aVm h¡ & 

H$m`©H$bmn 1.4 : h_ go Cn`moJ {H$`o OmZodmbo Amhmam| _| aoeo nXmW©dmbo 

Amhmam| H$s gyMr V¡`ma H$s{OE & BZ_| aoeonXmW© H$s à{VeV _mÌm H$mo {ejH$m| 

H$s ghm`Vm go g_{P`o &

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



10

Bgo OmZ br{OE :
ImÚ nXmWm] Ho$ godZ H$s _mÌm Ho$ AZwgma {H$bmo Ho$bar (Kcal) _| D$Om© H$m 
_m¡ë` (C„oI - Dietary guidelines for Indians, National Institute of 
Nutrition, ICMR Hyderabad,1998)

ImÚ nXmW© àË`oH$ namogZo H$s _mÌm Kcal  _| D$Om©
Mmdb 1 H$n 170

~M 2 ñb¡gg² 170

Cn_m 1 H$n 270

BS²>br 2 g§»`m 150

Xmogm 1 g§»`m 125

nyar 2 g§»`m 100

YmÝ` MyU© g{hV XÿY 1 H$n 220

gm_mÝ` Xmb ½  H$n 100

C~bm A§S>m 1g 90

_N>br (Vbr) 2 ~S>o Qw>H$S>o 220

Am°åboQ> 1 160

dS>m 2 g§»`m 140

nZra JmobH$ 2 g§»`m 250

AmBg H«$s_ ½ H$n 200

Mm`/H$m\$s 1 H$n 100

XÿY 100 70

H$mOy 10 g§»`m 95

_Q>a Ho$ ~rO 50 g§»`m 90

go~  1 _Ü`_ 65

Ho$bm 1 _Ü`_ 90

A_éX 1 _Ü`_ 50

A§Jya 30 g§»`m 70

\$bg \$b 4 Qw>H$S>o 90

Am_ H$m \$b 1 _Ü`_ 180

_mogå~r / Zma§Jr 1 _Ü`_ 40

nnm`m 1 Qw>H$S>m 80

Va~yO 1 ñb¡g 15

{M¸y$ 1 _Ü`_ 80

gmo`m~rZ 100 g 432

_Q>a 100 g 315

~|Jmbr MZm 100 g 360
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nX ghm` :
Ho$bmoar - EH$ J«m§ dñVw Ho$ Vmn_mZ H$mo 10 C ~T>mZo Ho$ 

{bE Amdí`H$ D$î_m H$s _mÌm &
1 Ho$bmoar - 4.2 Om¡ëg

Bgo OmZ br{OE :

Hw$nmofU (malnutrition)  EH$ ì`{º$ Ho$ Ûmam godZ {H$`o OmZodmbo Amhma 
_| Amdí`H$Vm Ho$ AZwgma nmofH$m§e Z hmoZo na n[aUm_r pñW{V H$mo Hw$nmofU 
H$hVo h¡ & Bg_| AY©nmofU, A{YH$nmofU, Ag§VwbZ Ed§ {d{eï> Ý`yZVmE± 
em{_b hmoVr h¢ &

`mX a{IE

�� h‘mao eara H$s d¥{Õ, {Zd©hU Ed§ D$Om© Ho$ {bE h_| Amhma H$s Amdí`H$Vm 
hmoVr h¡ &

�� gñ` Ed§ àm{U`m| go Amhma H$s àm{á hmoVr h¡ &

�� H$m~m}h¡S´>oQ²>g, àmoQ>rÝg, {b{nS²>g, {dQ>m{_Ýg, I{ZO Ed§ aoeo g_w{MV AZwnmV 
_| gpå_{bV hmoZo go dh g§Vw{bV Amhma H$hbmVm h¡ &

�� H$m~©Z, h¡S´>moOZ Ed§ AmŠgrOZ na_mUwAm| go H$m~m}h¡S´>oQ²>g g§a{MV hmoVo h¢ &

�� _moZmog¸$a¡S²>g, Am{bJmo g¸$a¡S²>g Ed§ nm°brg¸$a¡S²>g `o VrZ àH$ma Ho$ H$m~m}
h¡S´>oQ²>g h¢&

�� A_¡ZmoAmåbm| go àmoQ>rÝg H$s aMZm hmoVr h¡ &

�� gab àmoQ>rÝg Ed§ g§`wº$ àmoQ>rÝg O¡go àmoQ>rZm| Ho$ Xmo àH$ma h¡§ &

�� {b{nS>g H$m~©Z, h¡S´>moOZ Ed§ AmŠgrOZ go ~ZVo h¢ & na§Vw CZ_| H$m~m}h¡S´>oQ>m| 
H$s Anojm AmŠgrOZ H$s _mÌm H$_ hmoVr h¡ &

�� gab {b{nS²>g Ed§ g§`wº$ {b{nS²>g O¡go {b{nS²>g Ho$ Xmo àH$ma hmoVo h¢ &
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gyMZmE±

yy ñdñW eara Ho$ {bE g§Vw{bV Amhma H$m godZ H$a| &
yy Hy$S>m H$aH$Q> Amhma go ~M| & Amhma H$m M`Z ~w{Õ_Îmm go H$ao§ &
yy ha amoO H$_ go H$_ 2 brQ>a ewÕ Ob H$m godZ H$a| &

Aä`mg

I.	 àË`oH$ nyU© / AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o J`o h¢ & ghr CÎma 
MwZH$a CgHo$ à{V EH$ {Q>H$ () g§Ho$V bJmBE :

1.	 AnZr Xoh H$m EH$ D$Om© H$m òmoV {ZåZ _| go Zht h¡ & 

A) H$m~m}h¡S´>oQ²>g			   Am) I{ZO 

B) {dQ>m{‘Z			   B©) a\o$O

2.	 Amo{bJmo g¸$a¡S²>g _| pñWV gabe¸$a Ho$ AUwAm| H$s g§»`m 

A) VrZ			   Am) Xmo go Xg

B) 10 go A{YH$			   B©) Xmoo

3.	 h_mao eara _| D$Om© H$m à_wI òmoV

A) ½byH$moO			   Am) _mëQ>moO

B) {nï>			   B©) ½b¡H$moOZ

4.	 Amhma Ho$ KQ>H$ Omo eara Ho$ Vmn_mZ H$m {Zd©hU H$aVo h¢ &

A) H$m~m}h¡S´>oQ²>g			   Am) àmoQ>rÝg

B) dgmE±			   B©) aoeo

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

1.	 H$_ao Ho$ gm_mÝ` Vmn_mZ _| KZ ê$n _|  pñWV {b{nS>  ______ h¡ &

2.	 g§`wº$ àmoQ>rZ H$m EH$ CXmhaU ______ h¡ &
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3.  H$m~m}h¡Ś>oQ>m| _| h¡Ś>moOZ, AmŠgrOZ H$s CnpñW{V H$m AZwnmV ______ h¡ &

4.	 ______ go àmoQ>rZ H$s aMZm hmoVr h¡ &

5.	 àmUr {nï> H$m EH$ CXmhaU ______ h¡ &

III. OmoS>H$a {b{IE :

		      A					           Am

1. àŠQ>moO		  A) aoeoXma nXmW©

2. ½b¡H$mog¡{S>H$ ~§Y	 Am) gab {b{nS> 
	 3. goë`wbmoO		  B) gab àmoQ>rÝg

4. Ho$db A_¡Zmo Amåbm| go	 B©) Xmo _moZmo g¸$a¡S>m| 

   ~Zo| àmoQ>rÝg		      Ho$ ~rM H$m ~§Y

5. gñ`OÝ` V¡b		  C) _moZmog¸$a¡S> 
	   	   		  D$) Amo{bJmog¸$a¡S>

IV. {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 Amhma Ho$ H$moB© VrZ KQ>H$m| Ho$ Zm_ {b{IE &

2.	 h_mao eara Ho$ {bE D$Om©Xm`H$ Amhma Ho$ Xmo KQ>H$ H$m¡Z go h¢ ?

3.	 H$m~m}h¡S>o´Q²>g Š`m h¢ ? Xmo CXmhaU Xr{OE &

4.	 _moZmog¸$a¡S²>g Ed§ A{bJmog¸$a¡S²>g Ho$ ~rO H$moB© Xmo A§Va {b{IE & àË`oH$ 
Ho$ {bE EH$-EH$ CXmhaU Xr{OE &

5.	 h_mar Xoh Ho$ {bE BZH$s àm_w»`Vm g_PmBE &

	 A) H$m~m}h¡S´>oQ²>g 

	 Am) àmoQ>rÝg

	 B©) {b{nS²>g
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6.	 gñ`m| Ed_² àm{U`m| _| g§J«{hV H$m~m}h¡S´>oQ>m| Ho$ Zm_ {b{IE &

7.	 A_¡Zmo Amåb Ed§ àmoQ>rZm| Ho$ ~rM H$m A§Va {b{IE &

8.	 àmoQ>rÝg Š`m h¢ ? Xmo CXmhaU {b{IE &

9.	 gab àmoQ>rZm| Ho$ ~mao _| EH$ {Q>ßnUr {b{IE &

10.	 g§`wº$ àmoQ>rZ Š`m h¡ ? EH$ CXmhaU Xr{OE &

11.	 {b{nS²>g Š`m h¡ ? Xmo CXmhaU Xr{OE &

12. 	dgm Am¡a Vob Ho$ ~rM EH$ A§Va {b{IE &  àË`oH$ Ho$ {bE  EH$-EH$ 

CXmhaU Xr{OE &

13. 	gab {b{nS²>g Š`m h¢ ? CXmhaU {b{IE &

 H$m`© `moOZm

�� Hw$nmofU (malnutrition) Ed§ AY© nmofU H$m AW©, H$maU, n[aUm_ VWm 

BbmO H$s OmZH$mar g§J«{hV H$a| &

�� AnZo ñHy$b Ho$ {ejH$m| Ho$ _mJ©Xe©Z _| g§Vw{bV Amhma H$s OmJ¥{V CËnÞ 

H$aZo Ho$ {bE {^{Îm{MÌ àXe©Zr (poster exhibition) H$m Am`moOZ H$a| & 

Hw$nmofU Ed§ AY©nmofU Ho$ n[aUm_m| H$s PbH$ {XImE± &

��  EH$ g_wXm` gå~§Yr Amhma nÕ{V g_PZo Ho$ {bE EH$ gd}jU AnZmB`o & 

{ejH$m| H$s ghm`Vm go EH$ {Z{X©ï> àíZmdbr V¡̀ ma H$a| & gd}jU _| ̂ mJboZodmbo 

bmoJm| go àíZmoÎmar Vm{bH$m V¡`ma H$a| & àmá OmZH$mar H$m {díbofU H$a| & 

CZ bmoJm| H$m nmofU VWm ñdmñÏ` pñW{V Ho$ ~mao _| {ZîH$f© {ZH$mb| &

RR RR RR                             
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KQ>H$ - 2
H$mo{eH$m Ed_² H$mo{eH$m ñVar` ì`dñWm 

(CELL AND CELLULAR ORGANIZATION) 

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :
�� H$mo{eH$m H$s aMZm H$mo g_P|Jo Ed§ dU©Z H$a|Jo &
�� àmoŠ`mo[a`moQ²>g Ed§ `wŠ`m[a`moQ²>g Ho$ ~rM H$m A§Va g_P nm`|Jo &
�� EH$ H$mo{eH$s` Ed§ ~hþH$mo{eH$s` Or{d`m| H$m A§Va g_P b|Jo &
�� O¡d  H$mo{eH$m H$s  AmH¥${V ItM H$a CgHo$ ^mJm| H$mo {XImZo H$m H$m¡eë` 
hm{gb H$a|Jo & 

�� O¡d ì`dñWm Ho$ {d{^Þ ñVam| H$s gamhZm H$a|Jo &

{nN>br H$jm _| AmnZo ^yJ«h Ho$ ~mao _|, AZ{JZV d¡{dÜ`_` gñ` Ed§ àmUr 
VWm CZHo$ {d{^Þ {Zdmg ñWmZm| (habitat) Ho$ ~mao _| OmZ {b`m h¡ & BgHo$ 
Abmdm AZ{JZV (gyú_Ordr) O¡go {dfmUw, ~oŠQ>o[a`m O¡go gñ` Ed§ àm{U`m| go 
gå~§{YV {ZåZ ñVar` Ordr Omo gm_mÝ` Am±Im| H$mo {XImB© Zht XoVo h¢, na§Vw 
gyú_Xe©H$ Ho$ Ûmam {XImB© XoVo h¢ & AV… do gyú_Ordr (micro-organisms) 
H$hbmVo h¢ &

Bgo OmZ br{OE  

AmH¥${V 2.1: EÊQ>moZ dmZ brdoZ 
hmH$ AnZo Ûmam {gÕ gyú_Xe©H$ go 

XoI aho h¢& 

EÊQ>m oZ dmZ brdoZ hmH$, EH$ S>M² VmbOk 
(optician) Zo {ZarjU {H$`m {H$ N>moQ>r dñVwE± Vmb 
(lens) Ho$ Ûmam ~S>r hmoH$a {XImB© XoVr h¢ & Vmbm| Ho$ 
Cn`moJ go CÝhm|Zo EH$ CnH$aU V¡`ma {H$`m Cg CnH$aU 
go gm_mÝ` Am±Im| go Zht {XIZodmbr dñVwE± XoIr OmZo 
bJt& Bg gyú_Xe©H$ H$s ghm¶Vm go  CÝhm|Zo| gyú‘ Or{d¶m| 
H$m AÜ¶¶Z {H$¶m& 

H$m`©H$bmn 2.1 : {d{^Þ àH$ma Ho$ gyú_Xe©H$m| H$s gyMr V¡`ma H$a| &

BZ Or{d`m| H$m eara {H$Zgo ~Zm h¡ ?
Amn OmZ MwHo$ h¢ {H$ ha EH$ Ordr H$m eara H$mo{eH$m (cell) Zm_H$ N>moQ>r 

BH$mB`m| go ~Zm h¡ &
H$mo{eH$mAm| H$s ImoO {H$Ýhm|Zo H$s ?
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am°~Q>© hþH$ Zm_H$ EH$ A§J«oOr d¡km{ZH$ Zo H$mo{eH$mAm| H$s ImoO H$s & O~ 
CÝhm|Zo H$mJ Ho$ nVbo Qw>H$S>o H$mo EH$ gyú_Xe©H$ H$o Ûmam drjU {H$`m, CZH$mo AmíM ©̀ 
hþAm {H$ _YwN>ÌH$ O¡gm K{Zð>Vm go ì`dpñWV N>moQ>o-N>moQ>o H$_am| H$m Ñí` {XImB© 
{X`m & BZ N>moQ>r -N>moQ>r aMZmAm| H$mo CÝhm|Zo H$mo{eH$mE± (cells) Zm_ {X`m &

Bgo OmZ br{OE :
àmMrZ ^maV _| nhbr gXr _| namea Zm_H$ F${f Wo & CÝhm|Zo d¥jm`wd}X Zm_ 
H$m J«§W {bIm & CÝhm|Zo Cg_| H¥${f Ho$ AZoH$m| A§em| H$m dU©Z {H$`m & Bg J«§W 
_| CÝhm|Zo nU© (nÎmr) H$s aMZm H$m ~ImZ {H$`m {H$ nU© _| _mZd ghO Am±Im| 
go Zhr§ {XImB©XoZodmbr Ag§»` aMZmE± hmoVr h¢& BZ aMZmAm| H$mo CÝhm|Zo agH$moe 
(OrdH$mo{eH$m) Zm_ {X`m & BZ agH$moem| _| AmhmamoËnmXZ Ed§ a§J àXmZ H$aZo 
_| gh`moJr dU©H$ (pigment) hmoZo H$s ~mV H$mo ^r CÝhm|Zo ñnï> {bIm h¡ &

Ord H$mo{eH$m {H$g dñVw go ~Zr h¡ ?
Ord Ðì` (protoplasm) Zm_ H$m dU© a{hV MmgZr (jelly) O¡gr dñVw go 

OrdH$mo{eH$m ~Zr h¡& dh H$mo{eH$m{P„r ̀ m ßbmñ_m {P„r (plasma membrane) 
go {Kar hþB© h¡ & H$mo{eH$m Ho$ Xmo ^mJ {OÝh| H$mo{eH$m H|$Ð (nucleus) VWm 
H$mo{eH$mÐì` (cytoplasm) H$hmOmVm h¡& OrdÐì` Ho$ ̂ rVa H$mo{eH$m H|$ÐH$ hmoVm 
h¡ Omo H|$ÐH$ {P„r (nuclear membrane) go Amd¥Îm VWm {Og_| H|$ÐH$ Ðì` 
(nucleoplasm) go ^am ahVm h¡ & Ho$ÝÐH$ VWm ßbmñ_m {P„r Ho$ ~rM pñWV 
OrdÐì` H$mo H$mo{eH$mÐì` H$hVo h¢ & H$mo{eH$m Ðì` Ho$ ^rVa AZoH$ N>moQ>r aMZmE± 
hmoVr h¢ {OÝh| H$mo{eH$m Cnm§J (cell organelles) H$hVo h¢ &

nX ghm` :
H$mo{eH$m Cnm§J - H$mo{eH$m Ho$ ̂ rVa H$mo{eH$s` gOrd KQ>H$ {OgHo$ 

{Z{X©ï> aMZm Ed§ H$m`© hmoVo h¢ &

g^r Or{d`m| H$s H$mo{eH$mE± Š`m EH$ g_mZ hmoVr h¢ ?
Or hm± {d{^Þ Or{d`m| H$s H$mo{eH$m H$s aMZm EH$ g_mZ hmoVr h¡& Bgr H$maU 

Ordr H$m _yb aMZmË_H$ Ed_² H$m`mË_H$ KQ>H$ H$m Zm_ H$mo{eH$m h¡ & {Og Vah 
BªQ>| Ka H$s aMZmË_H$ BH$mB`m± hmoVr h¢, Cgr Vah Ordr Ho$ eara H$s aMZmË_H$ 
BH$mB`m±, H$mo{eH$mE± hmoVr h¢ & OrdH$mo{eH$mE± {d{^Þ AmH$ma Ed§ JmÌ nm`r hþB© h¢&
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Bgo OmZ br{OE :
�� AmpñQ´>M H$m A§S>m bJ^J 15 cm bå~m, 13 cm Mm¡S>m Ed§ bJ^J 2 kg 

^madmZ hmoVm h¡ &

�� V§{ÌH$m H$mo{eH$m AË`{YH$ bJ^J 90 cm bå~r hmoVr h¡ &

�� hoån (hemp) gñ` H$s bå~r H$mo{eH$m, ñŠboa|H¡$_maoem (sclerenchyma 
fibre) h¡ Omo bJ^J 100 cm bå~m _mnm OmVm h¡ &

�� _¡H$moßbmñ_m (mycoplasma) AË`§V N>moQ>m h¡ {OgH$m 0.25 _¡H«$mo_rQ>a go 
0.1 _¡H«$mo_rQ>a AmH$ma h¡ & ̀ h ~oŠQ>o[a`m H$s AË §̀V N>moQ>r OrdH$mo{eH$m h¡ &

A~ h_ Or{d`m| _| H$mo{eH$s` ì`dñWm (cellular organization) H$mo g_P b| &
Or{d`m| _| aMZm Ho$ AmYma na _yb Xmo àH$ma H$s H$mo{eH$mE± hmoVr h¢ & do h¢, 

àmoŠ`m[a`moQ> (prokaryote) Ed§ `wŠ`m[a`moQ (eukaryote) H$mo{eH$mE± & 

AmH¥${V 2.2 : àmoŠ`m[a`mo{Q>H$ H$mo{eH$m 
H$s g§aMZm

{S>.EZ².E.

H$mo{eH$m {P„r

a¡~mogmo_²

H$mo{eH$m {^Îmr

AmH¥${V 2.2 : àmoŠ`m[a`mo{Q>H$ H$mo{eH$m 
H$s g§aMZm

{ZåZ ñVar` Or{d`m| _| eara 
EH$ gab H$mo{eH$m go ~Zm h¡ 
{Og_| H|$ÐH$, H|$ÐH${P„r go 
Amd¥Îm Zhr§ h¡ & Bg àH$ma Ho$ 
H$mo{eH$m H|$Ð H$mo àmMrZ AWdm  
àmW{_H$ H$mo{eH$m H|$Ð H$hVo 
h¢ & gm_mÝ`V`m CgH$m Iwbm 
S>r`moŠgr [a~mo Ý`ypŠbBH$ E{gS> 
(Deoxyribo Nucleic Acid 
- DNA) AmZwd §{eH$ KQ>H$ 
(genetic material) H$ m 
à{V{Z{YËd H$aVm h¡ & H$mo{eH$m, 
H$mo{eH$m{P„r Ed_² H$mo{eH$m 
{^Îmr XmoZm| go Amd¥Îm h¡ & H$mo{eH$m Ðì` _| N>moQ>o a¡~moOmo_g {XImB© XoVo h¢, na§Vw 
Cnm§J O¡go _¡Q>moH$m§{S´>`m, EÊS>moßbmpñ_H$[a{Q>Š`wb Ed_² ßbmpñQ>S²>g AZwnpñWV h¢& 
(AmH¥${V 2.2 H$m drjU H$a|) Bg àH$ma H$s H$mo{eH$s` aMZm H$mo àmoŠ`m[a`mo{Q>H$ 
H$mo{eH$m Ed_² Ordr H$mo àmoŠ`m[a`moQ> H$hm OmVm h¡& ~oŠQ>o[a`m,  g¡`mZmo~oŠQ>o[a`m 
Ed§  _¡H$moßbmñ_mg _| àmoŠ`m[a`mo{Q>H$ H$mo{eH$mE±  XoIr OmVr h¢ & 
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nX ghm` :
àmoŠ`m[a`moQ> `h eãX àmo (pro) Ed_² Š`m[a`moZ (karyon) Zm_H$ 

Xmo J«rH$ nXm| go CËnÞ {H$`m OmVm h¡ & àmo `mZo àmMrZ Ed_² Š`m[a`moZ² 
`mZo H$moeH|$Ð &

	
 	 àm_w»` Or{d`m| _| H$mo{eH$m _| H|$ÐH$, H|$ÐH${P„r go Amd¥Îm h¡& H|$ÐH$ Ho$ 
^rVa AmZwd§{eH$ KQ>H$ CnpñWV h¡& Eogm H|$ÐH$, n¸$mH|$ÐH$ (true nucleus) _mZm 
OmVm h¡> & H$mo{eH$mÐì` _| ~S>o AmH$ma Ho$ a¡~moOmoåg Ed§ _¡Q>moH$m§{S´>`m, E§ÊS>moßbmpñ_H$ 
[a{Q>Š`wb_ VWm JmëJr g§H$sU© O¡go Cnm§J {XImB© XoVo h¢ & Bg àH$ma H$s aMZm ̀ wº$ 
H$mo{eH$m H$mo `wŠ`m[a`mo{Q>H$ H$mo{eH$m Am¡a  `wŠ`m[a`mo{Q>H$ H$mo{eH$m`wº$ Ordr H$mo 
ẁŠ`m[a`moQ> H$hVo h¢ & ~oŠQ>o[a`m Ho$ Abmdm g^r Ordr ẁŠ`m[a`moQ²>g Ho$ CXmhaU h¢ &

nX ghm` :
`wŠ`m[a`moQ> eãX H$mo Xmo J«rH$ nXm| go CËnÞ {H$`m OmVm h¡ & ̀ w (Eu) 

H$m AW© h¡ n¸$m VWm Š`m[a`moZ (karyon) H$m AW© h¡, H$mo{eH$m H|$Ð &

H$mo{eH$mdH$me

H$mo{eH$mdH$me
Ho$ÝÐH$ {P„r
H$moeHo$ÝÐ Ðì`

H«$moå`m{Q>Z

Ho$
ÝÐ
H$

g|{Q´>`mob

EÊS>moßbmpñQ>H$ 
[a{Q>Š`wb_

a¡~moOmo_

b¡gmogmo_

AmH¥${V 2.3 : `wŠ`m[a`mo{Q>H$ H$mo{eH$m H$s g§aMZm

H$mo{eH$m {P„r

_¡Q>moH$m§{S´>`m§

JmoëJr g§H$sU©
H$mo{eH$m Ðì`

H$mo{eH$m Ðì`
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àË òH$ H$mo{eH$mHo$ Cnm§Jm| Ho$ {d{eï> H$m ©̀ g{hV ̀ wŠ`m[a`mo{Q>H$ H$mo{eH$m 
Ho$ {d{^Þ ^mJ :

H$mo{eH$m Ho$ ^mJ H$m`©

H$moe H|$Ð
(Nucleus)

H$mo{eH$m Ho$ g^r H$m`m] H$mo {Z`§{ÌV Ed§ 
g_pÝdV H$aVm h¡ AV… Bgo H$mo{e>H$m H$m 
H|$ÐñWmZ H$hm OmVm h¡ &

_¡Q>moH$m§{S´>`m
(Mitochondrion)

Amhma H$s Cn`mo{JVm go D$Om© H$m CËnmXZ 
H$aVm h¡ & AV… Bgo D$Om© Ho$ CËnmXZ H$m 
H|$Ð H$hVo h¡§ &

a¡~mogmo_
(Ribosome)

àmoQ>rZ Ho$ g§íbofU _| gh`moJr h¡ & AV… 
Bgo H$mo{eH$m H$m àmoQ>rZ H$maImZm H$hVo h¢ 
&

g|{Q´>`mob
(Centriole)

H$mo{eH$m {d^mOZ _| ghm`H$ h¡ &

[a{º$H$m 
(Vacuole)

ì`W© nXmWm], òmdm| Ed§ Amhma nXmWm] H$mo 
g§a[jV aIZo H$m `h H$mo{eH$mdH$me h¡ &

EÊS>moßbmpñQ>H$ 
[a{Q>Š`wb_²
(Endoplasmic 
reticulum)

H$mo{eH$m Ho$ EH$ ñWmZ go Xÿgao ñWmZ VH$ 
Ed§ H$mo{eH$m go H$mo{eH$m VH$ `h dñVwAm| 
H$m dhZ H$aVm h¡ &

JmëJr g§H$sU
(Golgi complex)

H$mo{eH$s`  J{V{d{Y`m|  Ho$ {bE      
amgm`{ZH$m| H$m òmd H$aZo Ho$ {bE `h 
ghm`H$ hmoVm h¡ &

b¡gmogmo_
(Lysosome)

H$mo{eH$m _| pñWV H$m~©{ZH$ dñVwAm| H$mo 
nMmZo Ho$ {bE `h ghm`H$ h¡ & IwX H$s 
H$mo{eH$m ~yT>r hmoZo na `m dh Qy>Q>Zo \y$Q>Zo 
na ñdV… {dñ\$mo{Q>V hmoH$a AnZo Amn H$mo 
{dZï>H$aVm h¡ & AV… Bgo AmË_KmVr W¡br 
^r H$hVo h¢ &

AmH¥${V 2.4 : `wŠ`m[a`mo{Q>H$ H$mo{eH$m - ^mJ VWm CZHo$ H$m`©
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Bgo OmZ br{OE :

nm¡Ym| H$s `wŠ`m[a`mo{Q>H$ H$mo{eH$mAm| _| AÝ` àH$ma Ho$ Cnm§J CnpñWV h¢ 
{OÝh| ßbmpñQ>S>g H$hm OmVm h¡ & {d{^Þ àH$ma Ho$ ßbmpñQ>S²>g _| hao a§J Ho$ 
ŠbmoamoßbmñQ²>g gm_mÝ` hmoVo h¢ Omo àH$me g§íbofU _| ghm`H$ hmoVo h¢ &

àmoŠ`m[a`mo{Q>H$ Ed§ `wŠ`m[a`mo{Q>H$ H$mo{eH$mAm| Ho$ ~rM Ho$ A§Va :

H«$.g§. A{^bjU àmoŠ`m[a`mo{Q>H$ H$mo{eH$m `wŠ`m[a`mo{Q>H$ H$mo{eH$m

1. Ý`ypŠb`g H$m 
ñd^md

Am{X_ AWdm àmW{_H$ H|$ÐH$ 
{P„r a{hV (Ý`ypŠb`moBS>)

n¸$m H|$ÐH$ {ZpíMV H|$ÐH$ 
{P„r g{hV

2. AmZwd§{eH$ 
nXmW©

Iwbm (naked) 
S>rAmŠgr[a~mo Ý`ypŠb{`H$ 
Amåb H$m à{V{Z{YËd 

hmoVm h¡&

H«$mo_moOmoåg Ho$ ê$n _| 
{ZpíMV T>§J go 
ì`dpñWV h¡ &

3. _¡S>moH$m§{S´>`m, 
JmëJr g§H$sU© 
EÊS>moßbmpñQ>H$ 
[a{Q>Š`wb_ O¡go 

Cnm§J

AZwnpñWV CnpñWV

4. a¡~mogmoåg N>moQ>o ~S>o 

H$m`©H$bmn 2.2 : H$m§±Xo H$s {P„r H$s H$mo{eH$mAm| H$mo {XImZm &
({ejH$Ûmam) 

EH$ ñdÀN> H$m±M H$m ñbmBS>, Cg na EH$ q~XþOb br{OE & H$m§°Xo H$s EH$ 
{P„r {ZH$mbH$a q~XþOb na a{IE & EH$ N>moQ>r ~y±X B`mo{gZ AWdm Ho$g[a`m 
a§J S>m{bE& A~ {P„r na AmÀN>mXr H$m±M a{IE, Ed_² g§`wº$ gyú_Xeu Ho$ 
Cn`moJ go {ZarjU H$sOE & H$mo{eH$m {^Îmr H$mo nhMm{Z`o & gm¡Q>moßbmñ_ VWm 
H$moe H|$Ð H$mo nhMm{Z`o &
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A_r~m `w½brZm nma_o{g`_²

Ordr EH$ hr H$mo{eH$m go ̀ m AZoH$m| H$mo{eH$mAm| go ~Z gH$Vm h¡ & ̀ {X Ordr 
Ho$db EH$ hr H$mo{eH$m go ~Zm hþAm h¡ Vmo  EH$H$mo{eH$s` Ordr (unicellular 
organism) H$hbmVo h¢ & Bg àH$ma Ho$ Or{d`m| _| EH$ hr H$mo{eH$m Amhma 
ñdrH$maVr h¡, ~T>Vr h¡, ñdmgmoÀN‰>mg H$aVr h¡, {dgO©Z H$aVr h¡, g§doXZm Ho$ 
à{V à{V{H«$`m H$aVr h¡ Ed§ Cƒ `m pŠbï>Ordr H$s Vah àOZZ ^r H$aVr h¡ & 
H$mo{eH$m Ho$ ̂ rVa AZoH$ {d{eï> aMZmE± hmoVr h¢ Omo {d{eï> H$m`m] H$m {Zdm©h H$aVr 
h¢ & ~oŠQ>o[a`m, Šbmoao„m O¡go Hw$N> AëJo, A_r~m, `w½brZm, nma_o{g`_  BË`m{X 
àmoQ>moPmoAÝg EH$H$mo{eH$s` Or{d`m| _| gpå_{bV h¢ &

AmH¥${V 2.5: EH$ H$mo{eH$s` Ordr 

Ordr {OgH$m eara AZoH$ H$mo{eH$mAm| go ~Zm hmo Vmo ~hþH$mo{eH$s` Ordr 
(multicellular organism) H$hbmVm h¢& BZ_| h¡S´>m H$s Vah gyú_Ordr AWdm 
AmH$a _| ~S>o JmÌ Ho$ Ordr ^r hmo gH$Vo h¢ &

h¡S´>m MtQ>r hmWr ~aJX H$m noS>

AmH¥${V 2.6: ~hþH$mo{eH$ Ordr

gm_mÝ`V… ~hþH$mo{eH$ Or{d`m| _| {d{eï> H$m`m] Ho$ {Zd©hU _| H$mo{eH$mE± dJuH¥$V 
hmoVo h¢ & Eogo ~hþH$mo{eH$ Ordr hmoVo h¡¢ {OZ‘o| H$mo{eH$m¶o| D$VH$mo| ‘o| dJuH$¥V Zht  
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hmoVo& {ZåZ ñVar` ~hþH$mo{eH$ Or{d`m| go Cƒ ñVar` ~hþH$mo{eH$ Or{d`m| H$m 
{ZarjU H$a| {Z{X©ï> H$mo{eH$mAm| H$m {ZOr D$VH$m| Ed§ A§Jm| _| {dH$mg H«$_ XoIm 
OmVm h¡ & Bg Vah emar[aH$ ì`dñWm Ho$ {d{^Þ ñVa {XImB© XoVo h¢ & Bg Vah 
`o D$VH$s` ñVa, A§J - A§JV§Ì H$s X¡{hH$ aMZm {XIbmVo h¢ &

emar[aH$ ì`dñWm Ho$ {d{^Þ ñVam| Ho$ AÜ``Z Ho$ {bE _mZd eara H$m EH$ 
CXmhaU _mZ b| &

Ordr h_mao eara _| H$B© A§J V§Ì EH$ gmW g§`mo{OV hmo 
H$a OrdZ àH«$_m| Ho$ {Zd©hU H$s g_yMr ì`dñWm 
XoIr OmVr h¡ &

A§JV§Ì {d{^Þ àH$ma Ho$ A§Jm| Ho$ g§`moOZ Ho$ Ûmam {d{eï> 
H$m`© Ho$ {Zd©hU H$s ì`dñWm XoIr OmVr h¡ & 

A§J {d{^Þ àH$ma Ho$ CVH$m| Ho$ g§`moOZ Ho$ Ûmam {d{eï> 
H$m`© Ho$ {Zd©hU H$s ì`dñWm XoIr OmVr h¡ &

D$VH$ EH$ g_mZ aMZm_H$ Ed§ H$m`m©Ë_H$ O¡d H$mo{eH$mAm| 
H$m g_yh CnpñWV h¡ &

O¡d H$mo{eH$m
EH$ Ordr Ho$ eara H$m AË §̀V N>moQ>r _m¡{bH$ BH$mB© h¡ &

  AmH¥${V 2.7 : _mZd Ho$ emar[aH$ ì`dñWm Ho$ ñVa

Cnamoº$ OmZH$mar go h_ H$m¡Z gm {ZîH$f© {ZH$mb gH$Vo h¢? 

h_ g_PVo h¢ {H$ ~hþH$mo{eH$s` Or{d`m| _| {d{eï>rH¥$V H$mo{eH$mAm| Ho$ g_yhm| 
_| ~hþV Hw$N> H$m`m] H$m {d^mJrH$aU Ed§ {dVaU {H$`m J`m h¡ &
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H$m`©H$bmn 2.3 :  \y$bYmar nm¡Yo Ho$ {d{^Þ D$VH$m| Am¡a A§Jmo| H$s gyMr 
V¡`ma H$a| Am¡a _mZd _| {d{^Þ D$VH$m|, A§Jm| Ed§ A§JV§Ìm| H$s gyMr ^r V¡`ma 
H$a| & AnZo {ejH$ H$s ghm`Vm go CZHo$ H$m`© OmZ br{OE Am¡a H$m`m] H$m 
{d^mJrH$aU Ed§ {dVaU nÕ{V H$s àe§gm H$a| &

\y$bXmar nm¡Ym _mZd

D$VH$ A§J D$VH$ A§J A§J V§Ì

`mX a{IE 

�� brdoZo hm±H²$ Zo gyú_Ordr¶mo| H$m Am{dîH$ma {H$`m &

�� am~Q>© hþH²$ Zo Ord H$mo{eH$m H$s ImoO H$s &

�� Ord H$mo{eH$m, EH$ Ordr H$m AË`§V _m¡{bH$ KQ>H$ h¡ &

�� gab / Am{X_ àH$ma H$s aMZmdmbr H$mo{eH$mAm| go `wº$ Or{d`m| H$mo 
àmoŠ`m[a`moQ²>g H$hVo h¢ &

�� pŠbîQ> aMZm ̀ m n¸$s aMZmAm| ̀ wº$ H$mo{eH$mAm| dmbo Or{d`m| H$mo ̀ wŠ`m[a`moQ²>g 
H$hVo h¢ & 

�� gOr{d`m| _| H$mo{eH$m, D$VH$, A§J, A§JV§Ìm| Ho$ O¡go O¡d ì`dñWm Ho$ {d{^Þ 
ñVa XoIo OVo h¢ &

�� g_mZ aMZmË_H$ Ed§ H$m`m©Ë_H$ H$mo{eH$mAm| Ho$ g_yh H$mo D$VH$ H$hVo h¢ &

�� {d{^Þ àH$ma Ho$ D$VH$m| Ho$ g§`moOZ Ho$ Ûmam {d{eï> H$m`© H$mo gånÞ H$aZo Ho$ 
emar[aH$ ^mJ H$mo A§J H$hVo h¢ &
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�� EH$ H$mo{eH$m Ho$ Or{d`m| H$mo EH$H$mo{eH$s` Ordr H$hVo h¢ &

�� Ordr AZoH$m| H$mo{eH$mAm| go `wº$ hmoZo go ~hþH$mo{eH$s` Ordr H$hbVo h¢ &

gyMZmE±

�� àË`oH$ Ordr, gab àH$ma AWdm g§H$sU© àH$ma H$m hmo gH$Vm h¡ & Cgo ^y{_ 
na OrZo H$m A{YH$ma h¡ & Bg{bE Cgo OrZo Xmo & Or`mo Am¡a OrZo Xmo &

Aä`mg 

I.	 àË`oH$ nyU© / AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o J`o h¢ & ghr CÎma 
MwZH$a CgHo$ à{V EH$ {Q>H$ () g§Ho$V bJmBE :

1.	 gyú_Or{d¶mo| H$m Am{dîH$ma {H$`m &

A)	brdoZ hm±H²$		  Am) namea

B)	 am~Q>© hþH$ 		  B©) am~Q>© ~«m¡Z 

2.	 Ord H$mo{eH$m H$s ImoO H$aZodmbo d¡km{ZH$

	 A)	 brdoZ hmoH²$ 		     	 Am) am~Q>© ~«m¡Z 

B)	 am~Q>© hþH$ 		  B©) namea

3.	 n¸$m H|$ÐH$ Bg _| CnpñWV h¡ &

	 A) àmoŠ`m[a`mo{Q>H$ H$mo{eH$m	 Am) ~oŠQ>o[a`m H$s H$mo{eH$m

	 B) {dfUw				    B©) `wŠ`m[a`mo{Q>H$ H$mo{eH$m

4.	 H$mo{eH$m H$s e{º$ H$m Ka h¡ {H$,

	 A) H|$ÐH$				    Am) a¡~mogmo_

	 B) _¡Q>moH$m§{S´>`m			   B©) b¡gmogmo_

5.	 H$mo{eH$mE± aMZmË_H$ Ed§ H$m`m©Ë_H$ _m_bo _| g_mZ hmoH$a EH$ g_yh _| 
hm| Vmo CÝh| H$hVo h¢ &

	 A) D$VH$				    Am) A§J		

B) A§J V§Ì		  B©) Ordr
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II.	g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

1.	 {d{eï> H$m ©̀ Ho$ {Zd©hU _| {d{^Þ A§Jm| Ho$ g§̀ moOZ H$mo  __________ 
H$hVo h¡§ &

2.	 a¡~mogmo_ __________  _| ghm`H$ h¡ &

3.	 __________  Ho$ nmMZ _| b¡gmogmo_ ghm`H$ hmoVo h¢ &

4.	 nma_o{g`_ __________  Ordr H$m EH$ CXmhaU h¡ & 

5.	 H$mo{eH$m Ho$ g^r J{V{d{Y`m| H$mo {Z §̀{ÌV Ed§ g_pÝdV H$aZodmbo H$mo{eH$s` 
^mJ H$mo __________  H$hVo h¢ &

6.	 àmoŠ`m[a`moQ> _| AmZwd§{eH$ dñVw _________ go à{V{Z{YËd H$aVm h¡&

III.	{ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 Ord H$mo{eH$m H$s ì`m»`m {b{IE &  gm_mÝ` OrdH$mo{eH$s` aMZm H$m 
{ddaU {b{IE &

2.	 `wŠ`m[a`mo{Q>H$ H$mo{eH$m H$s gw§Xa AmH¥${V ItMH$a CgHo$ ^mJm| H$mo A§{H$V 
H$s{OE &

3.	 A§J Ed§ D$VH$ Ho$ ~rM H$m A§Va {b{IE &

4.	 ẁŠ`m[a`mo{Q>H$ OrdH$mo{eH$m Ho$ {d{^Þ ^mJm| Ho$ H$m`m] H$m C„oI H$s{OE &

5.	 {ZåZ H$s Omo{S>`m| Ho$ A§Va {b{IE - 

	 A) àmoŠ`m[a`mo{Q>H$ Ed§ `wŠ`m[a`mo{Q>H$ H$mo{eH$m

	 Am) EH$H$mo{eH$s` Ed§ ~hþH$mo{eH$s` Ordr

6.	 àmoŠ`m[a`mo{Q>H$ H$mo{eH$m H$s gw§Xa AmH¥${V ItMH$a CgHo$ ̂ mJm| H$mo A§{H$V 
H$s{OE &

7.	 àmoŠ`m[a`mo{Q>H$ H$mo{eH$m H$s aMZm H$m {ddaU {b{IE &

8.  Or{d`m| H$s emar[aH$ ì`dñWm Ho$ Mma ñVam| Ho$ Zm_ {b{IE &
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9.  emar[aH$ D$VH$ go A§J Ho$ ñVam| H$s ì`dñWm H$s AZwHy$bVmAm| H$m C„oI 
H$s{OE&

 H$m`© `moOZm

�� AnZo {ejH$ H$s ghm`Vm go AnZo ñHy$b _| pñWV gab Ed§ g§`wº$ gyú_Xe©H$m| 
Ho$ ̂ mJm| H$m AÜ``Z H$s{OE & Mmjwf (optical) Ed§ ̀ m§{ÌH$ (mechanical) 
^mJm| _| CZHo$ ^mJm| H$mo dJuH¥$V H$s{OE & àË`oH$ àH$ma Ho$ gyú_Xe©H$ Ho$ 
AmdY©Zj_Vm (maginification power) H$s JUZm H$s{OE & H$m¡Z gm 
gyú_Xe©H$ bm^H$mar h¡ Am¡a Š`m| ? CZH$s AmH¥${V`m± ItM H$a ^mJm| H$mo 
Zm_m§{H$V H$a| &

BgH$m Cn`moJ H$s{OE :

AmdY©Z j_Vm 

1. gab gyú_Xe©H$ H$s AmdY©Z j_Vm =  ZoÌVmb (eye lens) H$s AmdY©Z j_Vm

2. g§`wº$ gyú_Xe©H$ H$s AmdY©Z j_Vm = ZoÌVmb H$s AmdY©Z j_Vm X    

   dñVw Vmb (objective lens) H$s AmdY©Z j_Vm &   

�� g_rnñW Vmbm~ `m Q>¢H$ go Ob Ho$ Z_yZo H$mo AnZo {ejH$ H$s CnpñW{V _| 
g§J«h H$a| & H$m±M Ho$ ñb¡S> na Z_yZo H$s EH$ ~y±X S>mbH$a g§`wº$ gyyú_Xeu Ho$ 
Ûmam {ZarjU H$a| & gyyú_ Or{d`m| H$m drjU H$a| & gmÜ` hmo Vmo AnZo {ejH$ 
H$s ghm`Vm go CÝh| nhMm{Z`o &

�� g_rnñW Vmbm~ `m Q>¢H$ go Ob Ho$ Z_yZo H$mo AnZo {ejH$ H$s CnpñW{V 
_| g§J«h H$a| & EH$ ~S>o ~rH$a _| Zb Ho$ Ob _| gyIr Kmg {_[lV H$a Ho$ 
C~m{b`o& Bgo R>§S>m H$aHo$ Ob Ho$ Z_yZo Ho$ gmW {_[lV H$a| & Hw$N> {XZm| VH$ 
B§VOma H$a|& A~ Bg Z_yZo go Ob H$s EH$ ~y±X H$m±M ñb¡S> na boH$a gyyú_Xeu 
Ed§ Eogo AÝ` Or{d`m| H$s CnpñW{V H$mo nhMmZ| & Bg _| A{_~m, na_o{g`_ 
Am¡a Eogo AÝ¶ Ordr¶mo| H$m drjU H$a| &

RR RR RR
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KQ>H$ - 3

Kf©U 
(FRICTION)

        

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� X¡Z§{XZ OrdZ _| AmZodmbo Kf©U Ho$ g§X^m] H$m CXmhaU X|Jo &

�� 	Kf©U H$m H$maU g_P|Jo &

�� 	Kf©U Am¡a CgHo$ àH$mam| H$mo n[a^m{fV H$ao§Jo &

�� 	Kf©U ~b H$mo _mnoJ| &

�� 	Kf©U na à^md S>mbZodmbo A§em| H$s gyMr ~Zm`o§Jo &

�� 	{d{^Þ àH$ma Ho$ Kf©Um| Ho$ n[a_mUm|H$s VwbZm H$a|Jo &

�� 	Kf©U Ho$ n[a_mUm| H$m dJuH$aU H$a|Jo &

�� 	Kf©U H$s Amdí`H$Vm H$m H$maU ~Vm`|Jo &

�� 	Kf©U H$s AZwHy$bVm Am¡a AZmZwHy$bVm H$m A§Va OmZ|Jo &

�� 	Kf©U H$mo d¥pÜXV H$aZm Am¡a H$_ hmoZo Ho$ {dYmZm| _| A§Va ~Vm`|Jo &

	 _¡XmZ na bwT>H$Zodmbr Jo§X Yr_r hmoVr hþB©, Hw$N> Xÿar na OmH$a éH$ OmVr 

h¡& {bIVo g_` nopÝgb H$m Zw{H$bm {gam Š`m| Hw§${R>V hmoVm h¡ ? ~«oH$² bJmZo na 

gmB{H$b H$s Mmb Š`m| H$_ hmoVr h¡? nwamZo {X`mgbmB© noQ>r H$o$ {MH$Zo nmíd© go 

Kf©U H$aZo go {X`m gbmB© gwbJVr Zht ?Š`mo| ? {\$gbZodmbo Am¡a {MH$Zo ~moS>© 

na {bIZm ~hþV H${R>Z hmoVm h¡, Š`m| ?
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AmH¥${V 3.1

EH$ n¥ð> na {IgH$Zodmbr EH$ dñVw H$m doJ Yrao Yrao H$_ hmo OmVm h¡, h‘ 
Amn OmZVo h¡ {H$ ~b H$mo à`moJ H$aZo na MbZodmbr dñVw H$mo amoH$ gH$Vo h¡ 
AWdm dñVw H$mo MbZerb ~Zm gH$Vo h¡& Kf©U EH$ Eogm hr ~b h¡, Omo dñVw 
H$s Mmb H$mo Yr_r H$aVm h¡ AWdm amoH$Vm h¡& Kf©U ~b h_oem dñVw H$s J{V Ho$ 
{déÕ {Xem _| H$m`© H$aVm h¡ &

bw‹T>H$Zodmbr (MbZerb) J|X Am¡a O_rZ Ho$ ~rM Ho$ Kf©U Ho$ H$maU J|X H$s 
Mmb _| H$_r hmoVr h¡& nopÝgb H$s ZmoH$ Am¡a H$mJO Ho$ ~rM _| hmoZodmbo Kf©U 
go ZmoH$ KgrOH$a Hw§${R>V hmoVr h¡& gmB{H$b Ho$ ~«oH²$ Am¡a n{h`m Ho$ ~rM Kf©U 
go dmhZ éH$ OmVm h¡& {Kgr hþB© {X`mgbmB© H$s {S>pã~`m Am¡a {X`mgbmB© Ho$ 
~rM _| Amdí`H$ Kf©U H$s H$_r Ho$ H$maU {X`mgbmB© ObVr Zhr h¡& Bgr Vah 
Amdí`H$ Kf©U H$s H$_r Ho$ H$maU {MH$Zo Am¡a {\$gbZodmbo ~moS>© na {bIZm ñnï> 
Zht hmoVm h¡ & 
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Kf©U ~b : (Frictional Force) :

H$m`©H$bmn 3.1 AmH¥${V _| ~Vm`o 

AmH¥${V 3.2

AZwgma IwaXam n¥ð>dmbo _oO na 

bH$S>r H$m EH$ ~S>m Qw>H$S>m H$mo 

aIH$a, j¡{V{O` ~b go ‹T>Ho$bZo na 

dh gaH$Vm (J{Verb) Zhr h¡ & 

Amn H$h gH$Vo h¡ {H$ Bgo à`moJ 

{H$`o hþE ~b Ho$ {damoY _| EH$ 

j¡{V{O` ~b hmo gH$Vm h¡ ? Amn 

H$m AZw_mZ ghr h¡$ {damoY H$aZodmbo 

Bg ~b H$mo Kf©U ~b H$hVo h¡ & 

Omo _oO Ûmam bH$S>r Ho$ ~S>o Qw>H$S>o na à`moJ hmoVm h¡ & O~ à`wº$ ~b H$mo Yrao 

Yrao d¥{ÕV H$aZona, bH$S>r H$m ~S>m Qw>H$S>m MbZerb (gaH$Zo) bJVm h¡ & 

A~, dmñVd _| à`wº$ ~b A{YH$V_ Kf©U ~b go Á`mXm h¡ &

    EH$ Xÿgao Ho$ g§nH©$ _| ahZodmbo Xmo n¥ð>mo Ho$ gmnojV J{V H$mo h_oem {damoY 

H$aZodmbo ~b H$mo Kf©U~b H$hVo h¡ & 

Kf©U H¡$go CËnÞ hmoVm h¡ ? (How is friction caused ?)

Kf©U a{hV n¥ð>m| Ho$ ~mao _| gmoMZm EH$ H$ënZm _mÌ h¡ & Amng _| aJS>o 

OmZodmbo n¥ð>m| Ho$ ~rM h_oem Kf©U H$m AZw^d hmoVm h¡ &

{H$VZm ^r {MH$Zo ahZodmbo Xmo n¥ð>mo H$mo gyú_Xe©H$ Ûmam XoIZo na, CZHo$ n¥ð>m| 

na A{Z`{_VVm {XImB© XoJr & Bg{bE O~ Xmo dñVwAm| H$mo EH$ Xÿgao na aIZo na 

CZHo$ n¥ð>m| H$s A{Z`{_VVm Amng _| A§V~ªX hmoVr h¡ &  
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gmo{ME :
Š`m Eogr H$moB© OJh h¡, Ohm± Kf©U {~bHw$b Zhr h¡ ?

O~ EH$ dñVw H$m o Xÿgar dñVw na {IgH$Zo Ho$ {bE ~b à`moJ 
H$aVo h¢, V~ CZHo$ A§V~ªX A{Z`{_VVm Q>H$amVr h¡, nmañn[aH$ ~b²  
CZH$o$ {\$gbZ H$m {damoY H$aVo h¡ & 

Kf©U ~b H$mo _mnZm (Measuring frictional force) :

Kf©U ~b H$mo pñà¨J Vwbm (spring balance) Ho$ Ûmam _mnVo h¡ &

H$m`©H$bmn 3.2 AH¥${V _| ~Vm`o AZwgma EH$ gmYmaU AmH$ma Ho$ EH$ nËWa 

Ho$ Qw>H$S>o H$mo EH$ YmJm ~m±Y H$a _oO na aIH$a pñà¨J Vwbm Ûmam ItMZo H$m 

à`ËZ H$s{OE & Ama§^ _| nËWa H$m Qw>H$S>m MbVm Zhr h¡& bo{H$Z à`wº$ ~b 

H$mo Yrao - Yrao d¥{ÕV H$aZo na, EH$ {Z{X©ï> nb Ho$ ~mX dh {IgH$Zo bJVm 

h¡ & pñà¨J Vwbm Ho$ nmR>çm§H$ H$mo {bI br{OE & `h Kf©U ~b h¡, Omo à`wº$ 

~b H$m {damoY H$aVm h¡&

AmH¥${V 3.3 
pñà¨J Vwbm go nËWa Ho$ Qw>H$S>o H$mo ItMZm
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Kf©U na> à^md S>mbZodmbo A§e (Factors affecting Friction):

H$m`©H$bmn 3.3 : EH$ Imbr {S>ã~m boH$a, Cgo YmJo go Mmam| Va\$ ~m±{Y`o 
Am¡a EH$ {MH$Zo \$e© na Cgo Yrao Yrao It{ME& Š`m AmnH$mo {H$gr àH$ma Ho$ 
Kf©U H$m AZw^d hmoVm h¡ ? \$e© _| Xÿgao n¥ð>m| na O¡go _moQ>o H$nS>o H$m {~N>m¡Zm 
(O_ImZm), Zm[a`b Ho$ OyQ> H$m {~N>moZm (coir mat) aã~a H$m {~N>m¡Zm, J«rg² 
(greasy paper) bo{nV H$mJO, Am¡a A§V aoV na Cgr S>ã~o H$mo Yrao-Yrao 
ItMZo H$m à`ËZ H$s{OE& Kf©U H$o$ n[a_mU _| Amn Š`m n[adV©Z XoIVo h¡¢&
    A~ Cgr {S>ã~o _| ^ma`wº$ dñVwE± S>mbH$a BZ g^r H$m`©H$bmnm| H$m 
nwZamdV©Z H$s{OE & Amn BZ XmoZm| {H«$`mAm| _| A§Va XoI|Jo & Bg A§Va Ho$ {b`o 
H$maU Š`m hmo gH$Vm h¡ ?

ao{Vbr O_rZ na Ho$ {S>ã~o H$mo ItMVm hþAm 
bS>H$m

ao{JñVmZ _| Yy_Vm hþAm EH$ D$Q> Kf©U 
H$m AZw^d H$aVm h¡ &

AmH¥${V 3.4

yy dñVwAm| Ho$ ~rM _| Am§V[aH$ AmpÊdH$ {H«$`mAm| (inter molecular 
interactions) Ho$ H$maU Kf©U ~b CËnÞ hmoVm h¡ &

yy Kf©U ~b h_oem g§nH©$ _| ahZodmbr dñVwAm| Ho$ gmnoj J{V H$m {damoY H$aVm h¡ &
yy Kf©U ~b H$m à_mU g§nH©$ _| AmZodmbo Xmo n¥ð> EH$ Xÿgao na {H$VZo X~o hþE 

h¡, Bg na {Z^©a H$aVm h¡ >& Am¡a {H$VZo {MH$Zo h¡, AWdm IwaXam n¥ð> h¡ &
yy Xmo n¥ð>m| H$mo {OVZm A{YH$ X~mH$a aI§oJo,  CVZm A{YH$ do Kf©U ~b H$m 

AZw^d H$a|Jo&
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yy IéXam n¥ð>m| Ho$ ~rM A{YH$ Am¡a {MH$Zo n¥ð>m| Ho$ ~rM H$_ à_mU _| Kf©U 
~b H$m AZw^d H$a|Jo &

Kf©U Ho$ àH$ma (Types of Friction) :
Xmo pñWa dñVwAm| Ho$ n¥ð>m| Ho$ ~rM H$m Kf©U, Xmo {H$gH$Zodmbr dñVwAm| Ho$ ~rM 

H$m Kf©U Am¡a Xmo Yy_Zodmbr dñVwAm| Ho$ ~rM Ho$ Kf©U H$s VwbZm H$a|Jo &
1) pñWa Kf©U (Static friction) :

H$m`©H$bmn 3.4 : EH$ dOZXma noQ>r H$mo O_rZ na 

AmH¥${V 3.5 :O_rZ na EH$ 
~S>r noQ>r H$mo ‹T>Ho$bVm hþAm 

EH$ ì`{º$ &

gaH$mZo H$m à`ËZ H$s{OE & EH$ hëHo$ go Y¸o$ go 
Hw$N> Zhr hmoJm & noQ>r H$m AmYma ({ZMbm ^mJ) 
Am¡a O_rZ Ho$ g§nH©$ {~ÝXþAm| Ho$ A{Z`{_V 
aMZmAm| Ho$ ~rM _| A§Va~ÝY Ho$ H$maU Ama§^ _| 
gm_mÝ` ~b à`moJ go noQ>r H$mo T>Ho$bZm H${R>Z 
hmoVm h¡ & `h {damoY Kf©U Ho$ H$maU h¡, Omo Xmo 
n¥ð>m| H$mo EH$ Xÿgao na {KgH$Zo go amoH$Vm h¡ &  

Xmo dñVwAm| Ho$ ~rM {H«$`merb Kf©U~b Omo EH$ dñVw H$mo Xÿgar dñVw na 
{KgH$Zo Ho$ {bE Zhr XoVm h¡, Cgo pñWa Kf©U H$hVo h¢ &

gmo{ME :

dmhZ AnZr J{V Ho$ {bE e{º$embr (àW_) {J`a² (gear) 

Cn`moJ H$aZo H$m H$maU Š`m h¡?

2) {\$gH$Zodmbm Kf©U (gnu Kf©U) (Sliding friction) :
({nN>bm H$m`©H$bmn 3.4 `hm± na AmJo ~‹T>Vm h¡ &)

H$m`©H$bmn 3.5 : Xmo n¥ð>m| Ho$ ~rM Ho$ pñWa Kf©U H$mo nma H$aZo Ho$ {bE noQ>r 
H$mo gaH$mZo Ho$ {bE Am¡a A{YH$ ~b H$s Amdí`H$Vm h¡ & A~ Am¡a A{YH$ 
j¡{VO ~b H$m à`moJ H$ao| Omo pñWa Kf©U~b go A{YH$ hmo, V~ noQ>r gaH$Zo 
bJVr h¡& EH$ ~ma noQ>r gaH$Zo bJVr h¡, V~ pñWa Kf©U ~b Ho$ ~Xbo Am¡a 
EH$ n`m©` Kf©U ~b {H«$`merb hmoVm h¡, Omo noQ>r H$mo gaH$Zoo go amoH$Vm h¡ &
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Xmo dñVwAm| Ho$ ~rM {H«$`merb Kf©U~b, O~ do EH$ Xÿgao na Am¡gV J{V go 
{IgH$Zo bJVo h¡, Cgo {\$gH$Zodmbm Kf©U H$hVo h¡ &

noQ>r H$mo {\$gH$Zo Ho$ {bE Ama§^ H$aZo Ho$ ~Xbo {\$gH$Vo aIZm gab h¡ & AV… 
gm_mÝ`V… {\$gH$Zodmbm Kf©U, pñWV Kf©U go H$_ hmoVm h¡ &

3. bw‹T>H$Z Kf©U (bmoQ>{ZH$ Kf©U - Rolling friction) :

AnZo XmoZm| hWo{b m̀| H$mo EH$ Xÿgao go aJS>Zo go r̂  

AmH¥${V. 3.6   
Xmo hWo{b`m| Ho$ ~rM 
bwT>H$Vr nopÝgb

 
CZHo$, ~rM EH$ nopÝgb H$mo bwT>H$mZm AmgmZ _hgÿg hmoVm h¡ &

{nN>bo H$m ©̀H$bmn 3.5 _|, dOZXma noQ>r H$mo bw‹T>H$Zodmbo 
n{h`m| na aIH$a Y¸$m XoZo go gab hmoVm h¡ & Š`m|? {dMma 
H$s{OE & 

bw‹T>H$Zodmbr dñVwE± ^r Kf©U go g§nyU© ñdV§Ì Zhr§ 
h¡& O~ EH$ dñVw H$m n¥ð> Xÿgao dñVw Ho$ n¥ð> na {\$gH$Zo 
bJVm  h¡, V~ CZHo$ J{V H$m {damoY H$aZodmbo ~b H$mo 
bw‹T>H$Z Kf©U (bmoQ>{ZH$ Kf©U) H$hVo h¡ &

dmñVd$ _| bw‹T>H$Zm Kf©U H$mo H$_ H$aVm h¡ & EH$ dñVw 
na Xÿgar dñVw H$mo {IgH$mZo Ho$ ~Xbo bwT>H$mZm AË`§V gab h¡ & AV… bwT>H$Z 
Kf©U `h {\$gbZ Kf©U go H$_ h¡ & ~mb² ~¡[a¨J (ball bearing) Bgr {gÕm§V 
na H$m`© H$aVo h¡ &

Bgo OmZ br{OE : 

pñWa Kf©U > >  {\$gbZ Kf©U > >  bw‹T>H$Z Kf©U

Kf©U Ho$ à^md (Effects of Friction) :
1.	 Kf©U J{V H$m {damoY H$aVm h¡ :

O~ EH$ dñVw H$mo Xÿgar dñVw na J{Verb (MbZerb) hmoZo Ho$ {bE ~b H$m 
à`moJ hmoVm h¡, V~ n¥ð>m| Ho$ A{Z`{_VVm go do A§Va~ÝY hmo OmVr h¡& Bg H$maU 
go CËnÞ Kf©U~b h_oem à`wº$ ~b Ho$ {déÕ {Xem _| H$m`© H$aVm h¡& AV… Kf©U, 
h_oem dñVw Ho$ J{V H$m {damoY H$aVm h¡ Am¡a Cgo amoH$Zo H$m à`ËZ H$aVm h¡ &

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



34

CXmhaU : Kf©U Ho$ Bg à^md Ho$ AmYma na hr gmB{H$b H$s ~«oH$ ga§MZm 
(brake system) H$m`© H$aVr h¡ &

AmH¥${V 3.7  gmB{H$b H$s ~«oH$ ga§MZm

2.	 Kf©U go Cî_m CËnÞ hmoVr h¡ :
H$m`©H$bmn 3.6 : EH$ bmoho H$s H$sb br{OE Am¡a Cgo EH$ IwaXao nËWa Ho$ n¥ð> 
na aJ{S>E & Amn Š`m {ZarjU H$a|Jo ? Kf©U Ho$ H$maU H$sb Ja_ hmoVr h¡ & 
Bgr H$maU O~ Amn AnZr XmoZm| hWo{b`m| H$mo EH$ Xÿgao go aJS>Vo h¡, V~ Ja_ 
hmoVr h¡ & {_Šga J«¢S>a² (grinder ) H$mo Hw$N> {_{ZQ> VH$ MbmZo na  CgH$m 
Oma Ja_ hmoVm h¡ & dmñVd$ _| _erZ Ho$ MbZerb g^r nyO} Kf©U Ho$ H$maU 
Ja_ hmoVo h¡ &

hmWn§n{_Šga² J«¢S>a²
     AmH¥${V 3.8 
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Bgo OmZ br{OE :
nËWam| H$mo Amng _| aJS>H$a àmMrZ H$mb _| AmJ CËnÞ H$aVo Wo &

gmo{ME :
CëH$m`| n¥Ïdr na {JaZo Ho$ nhbo hr, 

AmH$me _| Š`m| g§nyU© ObH$a ^ñ_ hmo OmVr h¡¡ ?

3.	 Kf©U go {KgH$a H$Q>Zm Am¡a \$Q>Zm (wear and tear) hmoVo h¡ :
Š`m AmnZo H$^r Z`o OyVo Am¡a nwamZo OyVm| Ho$ {ZMbo ^mJm| (sole) H$s VwbZm 

H$aHo$ XoIm h¢ ? nwamZo OwVm| H$s VbN>Q>r ({ZMbm ^mJ) {Kgr hþB© AWdm \$Q>r 
hþB© hmoZo H$m H$maU Š`m h¡ ? `h Bg{bE h¡ Š`m|H$s$ O~ Amn MbVo AWdm Xm¡S>Vo 
h¡, V~ OyVm| Ho$ {ZMbo ^mJ Am¡a O_rZ Ho$ ~rM Ho$ Kf©U Ho$ H$maU H$Q> Am¡a \$Q> 
OmVo h¡ AWdm {KgVo h¡ &

Bgr Vah dmhZm| Ho$ n{h`m| Ho$ aã~a Ho$ Q>m`a (tyres) \$ZuMa Ho$ aã~a Ho$ 
~we (bushes) Kf©U Ho$ H$maU {Kgo OmVo h¡ & _erZm| Ho$ nwO} ̂ r Kf©U Ho$ H$maU 
{Kgo (H$Q> Am¡a \$Q>) OmVo h¡ & Bg{bE CZH$mo ^r ~ma ~ma ~XbZm nS>Vm h¡&

AmH«${V 3.9 : H$Q>-\$Q> ({Kgo) hþE Q>m`a Am¡a OyVo & 

Kf©U - EH$ Amdí`H$ {dn{Îm (Friction - A necessary evil) :
h_mao X¡{ZH$ OrdZ _| Kf©Z EH$ _hËdnyU© nmÌ {Z^mVm h¡ & Bg{b`o Kf©U 

h_mao {bE {g\©$ hm{ZH$maH$ hr Zhr, A{nVw bm^Xm`H$ ^r h¡ &
Š`m {\$gbZodmbr _N>br H$mo AmgmZr go AnZo hmWm| go nH$S>Zm g§̂ d h¡? eara 

H$mo Vob bJm ò hþE Hw$íVr~mO H$mo nH$S>Zm BVZm gab Zhr h¡, Š`m|? Zhr, Kf©U Ho$ 
{~Zm {H$gr ^r dñVw H$mo nH$S>Zm Ag§̂ d h¡ & {Xdma _| bJmB© J`r {H$b ^r Kf©U 
Ho$ H$maU pñWa ahVr h¡ & 
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AmH¥${V 3.10 : {H$MS> _mJ© na ^¢gmo H$s Xm¡S>

Š`m AmnZo {H$MS> _mJ© na 
¢̂gmo H$s Xm¡S> XoIr h¡ ? H§$~bm 

(Kambala) {H$MS> go  {Jbo amñVo 
na gmB©H$b H$s gdmar H$aZm, Š`m 
AmnH$mo gab bJVm h¡ AWdm H${R>Z 
bJVm h¡? Bgr Vah Ohm± na Kf©U 
Zhr§ h¡, dhm± dñVw`| Mb Zhr gH$Vr 
AWdm {\$gb Zhr gH$Vr AWdm éH$ 
Zhr§ gH$Vr h¡ & Kf©U Ho$ {~Zm h_ 
R>rH$  T>§J go Mb ^r Zhr gH$Vo h¡& 
{MH$Zo AWdm {Jbo \$e© na Kf©U H$_ hmoZo Ho$ H$maU MbZm ~hþV H${R>Z h¡ & MbVo 
g_` h_mao n¡a Am¡a \$e© Ho$ ~rM Ho$ Kf©U Ho$ H$maU h_ {\$gbZo go ~MVo h¡&

gmo{ME :
H$sMS> _| \±$g| hþE dmhZ H$m n{h`m, AmJo OmZo Ho$ à`ËZ _| dht na 

Kw_Zo bJVm h¡ &

Š`m Amn OmZVo h¡ {H$ Kf©U Ho$ {~Zm {H$g na ^r h_ {bI Zhr gH$Vo, 
Am¡a Kf©U Ho$ {~Zm Jm±R> ^r ~m±X Zhr gH$Vo & CXmhaU Ho$ {bE {X`mgbmB© H$s 
{V{b`m± ^r Kf©U go CËnÞ AmJ go ObZo bJVr h¡ & {KaUr (pulley) _erZ 
g§dhZnÅ>r (conveyor belt) Ho$ ~rM Kf©U Zhr hmoVmo, _erZ H$mo H$m`©erb 
Zhr H$a gH$Vo &

AH¥${V 3.11 : n{h`o H$mo ItMVr hþ`r EH$ g§dhZ nÅ>r&
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bo{H$Z Hw$N> AÝ` g§X^m] _| Kf©U hm{ZH$maH$ h¡, {Oggo Hw$N> Agw{dYm CËnÞ 
hmoVr h¡ &

MbZerb dñVwEo§ Kf©U ~b go H$Q>Vr AWdm \$Q>Vr h¢ & AmnZo H$Q>o \$Q>o hþE 
dmhZ Ho$ Q>m`a, OyVm| H$s H$Q>r-\$Q>r Am¡a Kgr hþB© VbN>Q>r (sole) _erZo KgrQ>o 
hþE ̀ m§{ÌH$ ̂ mJ Am¡a ~m°b ~oA[a¨J (ball bearing) XoIo hm|Jo, Omo Kf©U Ho$ H$maU 
h¡ & Kf©U _erZ H$s J{V H$_ H$aVm h¡ & _erZ Ho$ MbZerb nyO} A{YH$ _mÌm 
_| Cî_m CËnÞ H$aVo h¡ {Oggo A{YH$ _mÌm H$s D$Om© H$m Zme hmoVm h¡& AV… 
Kf©U Ho$ H$maU _erZ H$mo {H«$`merb ~ZmZo Ho$ {b`o D$Om© H$s Amdí`H$Vm hmoVr 
h¡ Am¡a _erZ H$s H$m`©j_Vm KQ>Vr h¡ &

AV… {d{^Þ g§X^m] _| Kf©U XmoZmo bm^Xm`H$ Am¡a hm{ZH$maH$ h¡, Am¡a `h 
EH$ Amdí`H$ {dn{Îm h¡ &

Kf©U ~T>mZo Ho$ {dYmZ (Methods of increasing friction) :

A{V Kf©U hm{ZH$maH$ hmoZo Ho$ níMmV ^r, h_mao X¡{ZH$ H$m`©H$bmnm| _| EH$ 
AÀN>r nH$S> (grip) nmZo Ho$ {bE, Amdí`H$ à_mU _| Kf©U H$s Amdí`H$Vm h¡ & 

Kf©U Ho$ à_mU H$mo ~‹T>mZo Ho$ {bE gm_mÝ`V… g§nH©$ _| AmZodmbo n¥ð>m| H$mo 
IwaXam Am¡a A{Z`{_V ~Zm`| OmVo h¡ &

YmdH$, {H«$Ho$Q> Ho$ {IbmS>r, MÅ>mZo AmamohH$ (rock climber) AnZo OyVm| 
_| ZwH$sbo YmVw Ho$ H$m±Q>o (spikes) Ho$ hmoZm AmnZo XoIm hmoJm ? `o Zw{H$bo H$m±Q>o 
Kf©U H$mo ~‹T>mVo h¡, {Oggo J{V _| Amdí`H$ nH$S> XoVo h¡ &

AmnZo dmhZ Ho$ _wR>, ñQ>oAatJ (steering) n¡a aIZodmbo gmonmZ (foot rest) 
Iob Ho$ ~¡Q> Ho$ _wR> (handle) gyQ>Ho$e, Q>hbZo H$s bH$S>r Am¡a ‹T>bmZ H$mo XoIo hm|Jo& 
gm_mÝ`V… BZH$s _w{R>`m± Zm{bXma AWdm Im±MoXmam aã~a H$s nH$S> go AmÀN>m{XV 
ahVo h¡& do Amdí`H$ Kf©U n¡Xm H$aVo h¡, {Oggo CZ dñVwAm| H$mo g§^mb gH$Vo h¡&

gm_mÝ`V… grT>r (ladder) Ho$ AmYma _|, Q>hbZo H$s bH$S>r (walking 
stick) Ho$ AmYma _| Am¡a \${Z©Ma Ho$ ZrMbo ^mJ _| aã~a Ho$ ~we (rubber 
bushes) bJm`o ahVo h¡ Vm{H$ do {\$gb Z gH|$ &
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AmH¥${V 3.12 
Zm{b`m± JÈ>| `wº$ Z`m Q>m`a

Š`m AmnZo em¡Mmb`,  ñZmZJ¥h  Am¡a  
Cna M‹T>Zo Ho$ gr‹T>r Ho$ gmonmZm| Ho$ {H$Zmam| 
H$mo XoIm h¡ ?  CZH$m  n¥ð>^mJ IwaXam  
hmoVm h¡,  Omo CZ na MbZo Ho$ {b`o  
Amdí`H$ nH$S> (grip) àXmZ H$aVo h¡ &  
dmhZm| _| {Kgo hþE (H$Q>o-\$Q>o) Q>m`am| H$mo 
Cn`moJ H$aZo go amñVo na AmZodmbo VrjU 
_moS>m| na dmhZ {\$gbH$a, J§^ra ñdê$n Ho$ 
AnKmV hmo gH$Vo h¡, Š`m| {H$ dhm± na Kf©U 
H$_ à_mU _| ahVm h¡ & Bgr H$maU Z ò Q>m`am| 
_| n`m©á _mÌm _| Zm{b`m± JÈ>o (tread and 
groves) Am{X ~Zm`| ahVo h¡ & 

§̀Ìm| Ho$ doJ {Z §̀ÌH$ ì`dñWm (brake system) IwaXam n¥ð> ~ZmH$a, Amdí`H$ 
Kf©U n¡Xm {H$`m OmVm h¡& {Oggo doJ H$mo {Z §̀ÌU {H$`m OmVm h¡& AmQ>o H$s {JaUr`m| 
_| {ngZodmbo nËWam| Ho$ n¥ð>m| H$mo IwaXam ~ZmH$a Kf©U ~‹T>m`m OmVm h¡ & 

Š`m Amn OmZVo h¡ {H$ H$ã~S>r Ho$ {IbmS>r Hw$ñVr Ho$ nhbdmZ {_Å>r go AnZo 
hmWm| H$mo aJS>Vo XoIm h¡ & ^mamoÎmbZ Ho$ {IbmS>r ì`m`m_ Am¡a H$gaV H$aZodmbo 
ì`{º$ AÀN>r> _O~yV nH$S> nmZo Ho$ {b`o, Kf©Z H$mo ~‹T>mZo Ho$ {b`o EH$ {deof 
IwaXam - nmdS>a (coarse material) H$mo hmWm| H$mo, eara H$mo bJmVo h¡ &

H$ã~S>r Ho$ {IbmS>r                            Hw$ñVrnQw>
AmH¥${V 3.13 

Cnamoº$ g§X^m} _| Kf©U H$s d¥{Õ go D$Om© AWdm e{º$ H$s ~MV hmoVr h¡&
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Kf©U H$_ H$aZo Ho$ {dYmZ (Methods of reducing friction) :
h_ gm_mÝ`V… ̀ h OmZVo h¡ {H$ _m¡{bH$ ê$n go Xmo n¥ð>m| Ho$ Am§V[aH$ A{Z`{_V 

~ÝYm| Ho$ H$maU Kf©U CËnÞ hmoVm h¡ &

Hw$N> g§X^m} _| Kf©U H$s Amdí`H$Vm Zhr ahVr h¡, {Ogo Ý ỳZV_ _mÌm _| KQ>mZm 
nS>Vm h¡, Vm{H$ H$m ©̀Hw$ebVm H$mo ~‹T>m gH|$ & gm_mÝ`V… Kf©U H$mo H$_ H$aZo Ho$ {bE 
g§nH©$ gmYZodmbo n¥ð>m| H$mo {MH$Zm Am¡a {\$gbXma ~Zm`m OmVm h¡ &

Š`m AmnZo H$^r H¡$a_ Iobm h¡? H¡$a_ ~moS>© na 
~m[aH$ Q>¡ëH$_ nmdS>a H$mo {N>S>H$m OmVm h¡& Š`m Amn 
OmZVo h¡ Š`m|? `h ~moS>© Am¡a ñQ´>mB©H$a Ho$ ~rM Ho$ 
Kf©U H$mo H$_ H$aVo h¢ & {Oggo ñQ´>mB©H$a Am¡a AÝ` 
H$mB©Zm| H$m MbZdbZ AmgmZ hmo gHo$ &

gmo{ME : 
OëXr OëXr go {bIZo Ho$ {b`o, Oob (gel) noZ H$m Cn`moJ H$aVo h¡& Š`m|?

Amn AnZo gmB{H$b Ho$ n{h`m Ywar Am¡a MoZ _| 

AmH¥${V 3.15 : gmBH$b _| Vob 
(ñZohH$) S>mbZm

AÀN>o T>§J go V¡b S>mbZo na CgH$mo MbZm AWdm 
CgH$s gdmar H$aZm ~hþV Amam_Xm`H$ _hgwg hmoVm 
h¡ & O~ XadmOo Ho$ {H$b (hinges of a door) 
_| H$^r H$^r Hw$N> ~w§Xo Vob S>mbZo na, XadmOm 
AmgmZr go IwbVm h¡ AWdm ~§X hmoVm h¡ & BZ g§X^m} 
_| Vob EH$ ñZohH$ (lubricant) Ho$ ê$n _| H$m`© 
H$aVm h¡& Omo Kf©U H$mo H$_ H$aVm h¡ & 

ñZohH$ EH$ Eogm nXmW© h¡, Omo g§nH©$ _| AmZodmbo 
Xmo n¥ð>m| Ho$ ~rM H$m Kf©U H$_ H$aVm h¡& ñZohH$ 
EH$ nVbr naV, MbZerb Xmo n¥ð>m| H$mo AbJ-
AbJ aIVm h¡, Vm{H$ do XmoZm| n¥ð> EH$ Xÿgao H$mo 
grYo ê$n _| Krg Zhr§ gHo &

_erZm| _| (`§Ìmo _|) Cn`wº$ gm_mÝ` ñZohH$ Vob, J«rg (grease) J«m\$mB©Q> 
Am¡a gm~wZ Ho$ {db`Z h¡ & 

AmH¥${V 3.14 H¡$a_ IobVo hþE {IbmS>r
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H$m`©H$bmn 3.7 : EH$ H$mJO br{OE & Cgo j¡{VO {Xem _| (O_rZ H$m 
g_m§Va) XmoZmo hmWm| go nH$S>H$a Cgo Yrao-Yrao ZrMo {JaZo Xr{OE & O_rZ na 
{JaZo Ho$ {bE Cgo bJZodmbo, g_` H$mo ZmoQ> H$abr{OE & A~ Cgr H$mJO H$mo 
X~mH$a Jo§X Ho$ AmH$ma Xr{OE & Cgo D±$MmB© go Bgo {JamBE& Amn H$mo _mby_ 
nS>oJm H$s J|X Ho$ ê$n _| X~m`m J`m H$mJO \¡$bo hþE H$mJO go O_rZ H$mo OëXr 
nhÿ±MVm h¡& Š`m Amn OmZVo h¡, Š`m|?

nmZr O¡go Ðd (fluid) Am¡a hdm 

AmH¥${V  3.16 : nZSw>pã~H$m àdmh aoIm AmH$ma

AnZo _o go JwOaZodmbr dñVwAm| na 
Kf©U CËnÞ H$aVm h¡ & AmYw{ZH$ 
dmhZ, dm`w`mZ, Zmd, OhmO Am¡a 
nZSw>ã~{`m>>± H$mo Ymam - aoIm AmH$ma 
AWdm àdmh-aoIm AmH$ma (stream-

lined shape) _| ~Zm`m OmVm h¡& 
Bg{b`o do dm`w AWdm nmZr Ho$ gmW 
H$_ go H$_ Kf©U H$m AZw^d H$aVo h¡ & 

gmo{ME :
_N>{b`m± Am¡a n{j`m| H$s ~ZmdQ> Ymam-aoIm H$s Vah Š`m| hmoVm h¡?

MbZm AWdm Xm¡S>Zo go ~Xbo _| MH«$nmX AWdm ñHo$qQ>J amoba (scating roller) 
na MbZm gwb^ h¡ & Š`m| ? h_| _mby_ h¡ {H$ _mZd Ho$ AZoH$ Am{dîH$mam| _| 
n{h`m loð>V_ h¡ & n{h`m AmgmZr go Ky_Vo h¡ Am¡a AV… {\$gbZ Kf©U Ho$ à_mU 
H$mo H$_ H$aVo h¡ & gm_mÝ`V… Kw_md Kf©U h_oem {\$gbZ Kf©U go H$_ hmoVm h¡ &

Bgr H$maU go AZoH$ ^ma`wº$ dñVwAm| H$mo Am¡a bJoOm| H$mo N>moQ>o n{h`m| bJm`o 
hþE ahVo h¡§ {OÝho§ amoba (roller) H$hVo h¡ &
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dmhZm| _| Am¡a ^ma`wº$ _erZm| Ho$ n{h`m| _| ~m°b ~o[a¨J² (ball bearing) H$m 
Cn`moJ {H$`m OmVm h¡ Omo Kf©U H$m\$s _mÌm _| H$_ H$aVm h¡ &

amoba bJo hþE gm_mZ H$mo Ir§MZm ~m°b ~oA[a¨J

AmH¥${V 3.17 

`mX a{IE

�� Kf©U EH$ ~b h¡ Omo MbVr hþB© dñVw H$s J{V H$mo H$_ H$aVm h¡ AWdm Cgo 
amoH$Vm h¡ &

�� Kf©U  g§nH©$ _|  ahZodmbo Xmo n¥ð>m| Ho$ ~rM Ho$ gmnoj J{V H$m {damoY H$aVm h¡ &

�� g§nH©$ _| AmZodmbo Xmo n¥ð>m| Ho$ ~rM _| A§V… ~pÝYV A{Z`{_VVm Ho$ H$maU 
Kf©U CËnÞ hmoVm h¡ &

�� Xmo n¥ð>m| H$mo Amng _| {OVZm X~m`| OmVo h¡ Am¡a {OVZm IwaXam ahVm h¡ 
CZna Kf©Z Adb§{~V h¡ &

�� Kf©Z Ho$ {~Zm H$moB© ^r dñVw J{Verb Zhr hmoVr Am¡a MbZodmbr dñVw ^r 
éH$ Zhr nmVr &

�� pñWa Kf©U {dam_ AdñWm _| g§nH©$ _| ahZodmbo n¥ð>m| H$mo EH$ Xÿgao na {\$gbZo 
Zhr XoVo h¡ &

�� {\$gbZodmbm Kf©U g§nH©$ _| ahZodmbo n¥ð>m| H$mo g_doJ go {\$gbZo Zhr XoVm h¡ &

�� bm¡Q>{ZH$ Kf©U  g§nH©$ _| AmZodmbo n¥ð>m| H$mo EH$ Xÿgao na bw‹T>H$Zo Zhr XoVo h¡ &
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�� Kf©U Ho$ gmW J{Verb dñVw`| Cî_m, Üd{Z CËnÞ H$aVr h¡ Am¡a KgrOZm, 
\$Q>Zm Am¡a H$Q>Zm Am{X Ama§^ hmoVo h¡ &

�� ñZohH$, n¥ð>mo§ H$mo M_{H$bo ~ZmZm, àdmh-aoIm H$m AmH$ma XoZm Am¡a ~mb-~o[a¨J 
H$m Cn`moJ H$aHo$ Kf©U Ho$ à_mU H$_ H$a gH$Vo h¡ &

gyMZmE±

yy _erZ Ho$ MbZerb nyOm] na Vob AWdm J«rg bJmB©E &

yy dOZXma dñVwAm| H$mo ~mb ~o[a¨J bJo hþE amoba na aIH$a bo OmB©E, {Oggo 
Kf©U H$_ hmoVm h¡ Am¡a COm© (e{º$) ~MVr h¡ &

yy ñZmZJ¥h Am¡a em¡Mmb`m| _| AË`{YH$ nm{bg {H$`o hþE Q>¡bg² H$mo O_rZ na 
Cn`moJ _V H$s{OE &

yy {\$gbZo go hmoZodmbo AnKmVm| go ~MZo Ho$ {bE K{gQ>o hþE, H$Q>o-\$Q>o Q>m`am| 
H$mo ~Xb Xr{OE &

yy Amdí`H$ Kf©U H$mo àmá H$aZo Ho$ {b ò OyVo Am¡a Hw$gu ~oëQ> H$m Cn`moJ H$s{OE, 
Omo `mo½` nH$S>> àXmZ H$aVo h¡ & 

Aä`mg

I.	 àË`oH$ nyU© / AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o J`o h¢ & ghr 
CÎma MwZH$a CgHo$ à{V EH$ {Q>H$ () g§Ho$V bJmBE :

1.	 Kf©U hmoZo H$m à_wI H$maU h¡

	 A)	 n¥ð>m| H$s _¥XþVm &

	 Am)	n¥ð>m| H$s H$R>moaVm &

	 B)	 n¥ð>m| H$s A{Z`{_VVm &>

	 B©)	 n¥ð>m| H$m {MH$ZmnZ &
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2.	 Kf©U AdamohZ H«$_ _| ahZo H$s `mo½` ì`dñWm h¡ &

	 A)	 bm¡Q>{ZH$, pñWa, {\$gbZ &

	 Am)	bm¡Q>{ZH$, {\$gbZ, pñWa &

	 B)	 {\$gbZ, pñWa, bm¡Q>{ZH$> &

	 B©)	 pñWa, {\$gbZ, bm¡Q>{ZH$ &

3.	 {ZåZ dñVwAm| _| Kf©U Amamohr H«$_ _| hmoVm h¡ & 

	 A)	 aoV, H$m±M, bH$S>r &

	 Am)	H$m±M, bH$S>r, aoV &

	 B)	 H$m±M, aoV, bH$S>r &>

	 B©)	 bH$S>r, H$m±M, aoV &

II.	 H$moï>H$ _| {X`o J`o eãXm| H$s gyMr _| ghr  eãX  MwZH$a  [aº$  ñWmZm| 
_| {b{IE :

(H$_, Cî_m, {déÕ, H$_ H$aZm, A{YH$, ~‹T>m)

1.	 Kf©U h_oem à`wº$ ~b H$s$ _________ {Xem _| H$m`© H$aVm h¡ &

2.	 Kf©U go _________ CËnÞ hmoVr h¡ &

3. 	pñWa Kf©U h_oem {\$gbZ Kf©U go _________ hmoVm h¡ &

4. 	{MH$Zo n¥ð>m| _| Kf©U~b _________ ahVm h¡ &

5. 	ñZohH$ `h g§nH©$ _| ahZodmbo n¥ð>m| Ho$ ~rM Ho$ Kf©U H$mo _________ 
H$aVm h¡ &
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III. "A' gyMr _| {X`o J`o Kf©U {ZdmaH$mo H$m| {OZ na à`moJ {H$`m OmVm 
CZH$m "Am' gyMr _| {X`o J`o h¡ & BÝho§ OmoS>H$a {b{IE : 

	      A 		        Am
1.	 Zw{H$bo YmVw Ho$ H$m±Q>o 	 A)	 dm`w`mZ
2.	 Zm{b`m± Am¡a JÈ>o	 Am)	amoba
3.	 Q>mbH$_² nmdS>a	 B)	 ~m±b ~oatJ
4.	 J«rg		  B©)	 H¡$a_ ~moS>©
5.	 àdmh aoIm (Ymam aoIm)	 C)	 Q>m`a²
			   D$)	 OyVo

IV.	 {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 Kf©U {H$go H$hVo h¡ ? CgHo$ H$maUm| H$m {ddaU Xr{OE &

2.	 Kf©U na à^md S>mbZodmbo Xmo à_wI A§em| Ho$ Zm_ {b{IE &

3.	 Kf©U Ho$ à^mdm| H$s gyMr ~ZmB©E &

4.	 Kf©U EH$ Amdí`H$ hm{ZH$maH$ h¡ & Š`m| ?

5.	 Kf©U Ho$ Xmo Cn`moJ {b{IE &

6.	 Kf©U go hmoZodmbr Xmo hm{Z`m| H$mo ~VmB©E & 

7.	 ñZohH$ {H$go H$hVo h¡ ? Xmo CXmhaU Xr{OE &

8.	 ñZohH$  Kf©U H$mo H¡$goo H$_ H$aVm h¡ ?

9.	 Amn H¡$go H$h gH$Vo h¡ {H$ {\$gbZm Kf©U h_oem bm¡Q>{ZH$ Kf©U go
	 A{YH$ ahVm h¡ ?

10.	 Ðd _| Yy_Zodmbr dñVwAm| H$m AmH$ma h_oem Ymam aoIm O¡go hr hmoVm h¡ &
	  {ddaU Xr{OE &

V.	 {ZåZm| Ho$ {bE H$maU Xr{OE :

1.	 O_rZ na bw‹T>H$Zodmbr J|X H$s J{V Yrao Yrao Yr_r nS>Vr OmVr h¡ &

2.	 g§dhZ nÅ>r H$m n¥ï> IwaXam Am¡a H$gm hþAm ahVm h¡ &

3.	 KgrQ>o hþE Q>m`am| H$m Cn`moJ Zhr H$aZm Mm{hE &

RR RR RR 

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



45

KQ>H$ - 4

ËdaU
(ACCELERATION)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� g_mZ Am¡a Ag_mZ J{V _|$ ^oX nhMmZ|Jo &

�� Ag_mZ J{V Am¡a ËdaU Ho$ ~rM _| g§~§Y ñWm{nV H$a|Jo &

�� ËdaU, g_ËdaU Am¡a _§XZ H$s n[a^mfm X|Jo &

�� J{V Ho$ {déÕ {Xem Ho$ ËdaU H$mo nhMmZ|Jo &

�� ËdaU Am¡a _§XZ Ho$ ~rM Ho$ A§Va nhMmZ|Jo &

�� Ëd[aV J{V Ho$ AmboI (J«m\$) H$m {ddaU X|Jo &

�� X¡Z§{XZ OrdZ _| AmZodmbo Ëd[aV J{V Ho$ g§X^m} H$s gyMr ~Zm`|Jo &

�� ËdaU go g§~§{YV g§»`mË_H$ g_ñ`mAm| H$mo hb H$a|Jo &

AmnZo gmB{H$b MbmZo H$m AmZ§X {b`m hmoJm & O~ Amn EH$ XÎm {Xem _| 
Om aho h¢, Ü`mZ Xr{OE Amn H$m ñWmZ {Za§Va n[ad{V©V hmoVm ahVm h¡ & AÝ` 
eãXmo _| Amn EH$ doJ go Om aho h¡, {OgH$m AW© h¡ XÎm {Xem _| g_` Ho$ AZwgma 
AmnHo$ ñWmZ H$m n[adV©Z hmo ahm h¡ &

`{X EH$ dñVw H$m g_mZ g_`m§Vamb _| g_mZ ñWmZm§VaU hmoVm h¡ Vmo, Bgo  
g_ J{V  (uniform motion) H$hVo h¡ &
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{ZåZ {X`o J`o g§X^m] na {dMma H$s{OE &

g§X^© 1 : H$ënZm H$s{OE Amn gmBH$b na grYo nW na g_JVr _| gdma h¢& 
`Xr Amn 2 _r. go-1 Ho$ doJ go J{Verb h¡ & AWm©V AmnH$s gmBH$b 1 goH|$S> 
_| 2 _rQ>a, 10 goH|$S> _| 20 _rQ>a, 100 goH|$S> _| 200 _rQ>a Am{X Xÿar V` 
H$aVr h¡& `hm± Amn g_mZ g_`m§Vamb _| g_mZ Xÿar V`H$a aho h¡ & Bg{bE 
Eogo g§X^m] _| doJ _| H$moB© n[adV©Z Zhr§ hmoVm h¡ & 

AmH¥${V 4.2
g_`

gmBH$b gdmar g_` Ho$ gmW doJ _| H$moB© ^r n[adV©Z 
Zhr H$mo ~VmZodmbm AmboI 

AmH¥${V 4.1
  

`{X H$moB© dñVw H$m g_mZ g_`m§Vamb _| Ag_mZ ñWmZm§VaU hmoVm h¡ Vmo, Cgo 
Ag_ J{V (non uniform motion) H$hVo h¡ &

g§X^©  2 : _mZ br{OE Amn ~hþV ~S>r OëXr  

AmH¥${V 4.3 

gmBH$b na gdma ì`{º$

_| h¡ & Amn OëXr - OëXr Xÿar V` H$aZo Ho$ 
{b`o gmBH$b H$m doJ ~‹T>mZo _| bJo h¢ & `{X 
Amn 1 goH|$S> _| 2 _rQ>a,  10 goH|$S> _| 30 
_rQ>a Am¡a 100 goH|$S> _| 500 _rQ>a Xÿar V` 
H$aVo h¢, V~ Amn H$m doJ àW_ goH|$S> Ho$ 
A§V _| 2 _r.go-1,10 d| goH|$S> Ho$ A§V _| 3 
_r.go-1 Am¡a 100 d| goH|$S> Ho$ A§V _| 5 _r.
go-1 hmoJm&                                          

doJ
 (

_r
.g

o-1
)
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`hm± na g_` Ho$ AZwgma dñVw Ho$ ñWmZm§VaU _| gVV d¥{Õ hmoVr Om ahr h¡& 
AV… Amn H$m doJ AmamohU H«$_ _| ~Xb ahm h¡ & ({MÌ 4.4 XoIo)
A§V _| O~ AmnHo$ nhþ±MZo H$m ñWmZ O¡go O¡go ZO{XH$ Am ahm h¡, Amn OëX~mOr  
N>moS>H$a {ZXmZ J{V go Om`|Jo & ghOê$n _| O~ g_` Ho$ A§Vamb Ho$ gmW 
ñWmZm§VaU _| gVV H$_r hmoVr h¡ & AV… Amn H$m doJ AdamohU H«$_ _| ~Xb 
ahm h¡ & ({MÌ 4.5 XoI|)

   g_` (s)    g_` (s)

AmH¥${V 4.4
g_` Ho$ gmW doJ H$s d¥{Õ 

Xem©Zodmbm AmboI

AmH¥${V 4.5
g_` Ho$ gmW doJ _| hmoZodmbr H$_r H$mo 

Xem©Zodmbm AmboI

Cnamoº$ g§X^m] _| doJ ^bo ~T>mo `m Zm ~T>|, dh ~XbVm ahVm h¡& 
g_` Ho$ gmW hmoZodmbo doJ H$o$ n[adV©Z H$mo Š`m H$hVo h¡ ?

Bgo OmZ br{OE …

{ZpíMV g_` _| EH$ dñVw Ho$ A§{V_ doJ Am¡a Ama§{^H$ doJ _| hmoZodmbm A§Va 
hr doJ n[adV©Z h¡ &

g_` Ho$ gmW doJ _| hmoZodmbo n[adV©Z H$mo ËdaU (acceleration) H$hVo 
h¡& doJ _| hmoZodmbo n[adV©Z H$m _mn hr ËdaU h¡ &

doJ
 (

_r
. 
go-1

)

doJ
 (

_r
. 
go-1

)
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O~ doJ _| d¥{Õ AWdm H$_r AWdm {Xem _| n[adV©Z hmoVm h¡ Vmo, dñVw 
Ëd[aV J{V _| _mZm OmVm h¡ & AV… Bg Vah Ëd[aV J{V _| hmo Vmo dñVw Ho$ doJ 
_| hmoZodmbo n[adV©Z H$s Xa H$mo ËdaU AWdm àdoJ H$hVo h¢ & 

	 ËdaU (a)

= doJ _| n[adV©Z

{b`m J`m g_`
	

ËdaU (a)

=A§{V_ dJ©- nma§{^H$ doJ

{b`m J`m g_`

v-u
t

=

Ohm± u = Ama§{^H$ doJ , v = A§{V_ doJ, t = g_` 

doJ H$s A§Vamï´>r` B©H$mB© (SI) _r. go-1 (_rQ>a à{V goH|$S>) Am¡a 

ËdaU H$s A§Vam{ï´>` B©H$mB© (SI) _r. go-2  (_rQ>a à{V goH|$S> H$m dJ©)

Bgo OmZ br{OE …

^m¡{VH$ am{e`m± 2 àH$ma H$s hmoVr h¡ : g{Xe am{e`m± Am¡a A{Xe am{e`m±& 
g{Xe amer H$mo XmoZm| n[a_mU (_mn) Am¡a {Xem hmoVo h¢ & n[a_mU go `h nVm 
bJVm h¡  {H$ {H$VZr _mÌm h¡ Am¡a  {Xem go `h nVm bJVm h¡ n[a_mU {H$g 
Va\$ h¡ &

~b, {dñWmnZ, doJ Am¡a ËdaU Am{X Hw$N> g{Xe am{e`m± h¡ & O~{H$ b§~mB©, 
g_` Ðì`_mZ, Am`VZ (KZ\$b) V` H$s JB© Xÿar Am¡a Mmb (speed) Am{X 
Hw$N> A{Xe am{e`m± h¡ & A{Xe am{e`m| H$mo {g\©$ n[a_mU hmoVm h¡ bo{H$Z {Xem 
Zhr hmoVr h¡ & 

CXmhaU Ho$ {b`o, `{X noS> H$s D±$MmB© 15 _rQ>a h¡, (n[a_mU) `hm± `h 
~VmZm Oê$a Zhr h¡ {H$ `h D±$MmB© erf© go (Cna go) ZrMo (AmYma) VH$ h¡ 
AWdm AmYma go erf© VH$ h¡ &

gmo{ME :
`{X EH$ dñVw g_mZ doJ go MbVr h¡ Vmo, CgH$m ËdaU 

eyÝ` (zero)  _r. go-2 hmoVm h¡ & Š`m| ?
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_§XZ (Deceleration) :

EH$ dmhZm| H$s Xm¡S> (race) H$mo {b{OE, O¡go hr Xm¡S> g_má hmoVm h¡, 
gm_mÝ`V… g^r A§{V_ aoIm H$mo nma H$aHo$, {dam_ H$s Amoa AJ«ga hmoVo h¡ & g_` 
Ho$ Cnam§V doJ _| H$_r hmoVr OmVr h¡, Am¡a AV… ËdaU F$UmË_H$ hmoVm OmVm h¡, 
Am¡a A§V _| éH$ OmVo h¡ & h_ Eogr à{H«$`m H$mo _§XZ (deceleration) H$hVo h¡& 
`h EH$ {deof àH$ma H$m ËdaU h¡, {Og_| dñVw H$m doJ Yrao - Yrao H$_ hmoVm h¡ 
Am¡a A§V _| dñVw éH$Vr h¡ &

AmH¥${V 4.6 : A§{V_ aoIm H$s Amoa Xm¡S>Vr _moQ>a gmBH$b|

F$UmË_H$ ËdaU H$mo _§XZ H$hVo h¡ &

_§XZ = _r.go-2
doJ _| H$_r
{b`m J`m g_`
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g_ËdaU (Uniform acceleration):

g§X^© 3 : _mZbr{OE EH$ dñVw 5 {_{ZQ> Ho$ A§V _| 2 _r.go-1, 5 {_{ZQ> Ho$ 

A§V _| 4 _r.go-1  H$s doJ go J{Verb h¡ & Cgr Vah 15 d| {_{ZQ> Ho$ A§V _| 

CgH$m doJ 6 _r.go-1 hmoVm h¡, Am¡a BË`m{X & ha 5 {_{ZQ> _| dñVw Ho$ doJ _| 

hmoZodmbr d¥{Õ {H$VZr h¡ ? 

    hm±, `hm± na ha 5 {_{ZQ> _| doJ _| hmoZodmbr d¥{Õ 2 _r.go-1 h¡, Am¡a Bgr 

{bE `h g_ËdaU h¡ &

Ëd
aU

 (
_r

. 
go-2

)

g_` ({_{ZQ>)

AmH¥${V 4.7
doJ-g_` _| g_mZ ~Xbmd ~VbmZodmbm AmboI 

`{X EH$ dñVw Ho$ doJ _| g_mZ g_`m§Vamb _| g_mZ n[adV©Z hmoVm h¡ Vmo 
dh g_ËdaU H$hbmVm h¡ &
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ËdaU H$m nVm bJmZo hoVw, Amn H$s ghm`Vm Ho$ {b`o Ëd[aV Am¡a AËd[aV 
J{V`m| Ho$ Hw$N> g§X^© Vm{bH$m _| {X`o J`o h¢ &

Ëd[aV J{V AËd[aV J{V
�� EH$ \w$Q>~m°b {IbmS>r Ûmam n¡a 
go _mam J`m ~m°b - ~mb H$m doJ 
eyÝ` go A{YH$V_ VH$ nhÿ±MVm h¡& 
AV… J|X Ëd[aV J{V go AmJo ~‹T> 
(forward) ahm h¡ &

�� EH$ gwJ_ grYo nhmS>r na pñWa doJ 
go MT>Vm EH$ ñHy$Q>a -  doJ Am¡a 
{Xem _| H$moB© n[adV©Z Zhr§ h¡ &

�� EH$ Q´>m{\$H$ {g¾b na EH$ _moQ>a 
gmBH$b AmH$a R>haZodmbr h¡ -  
`hm± doJ A{YH$V_ go eyÝ` H$s Amoa 
KQ> ahm h¡ & `hm± F$UmË_H$ ËdaU 
h¡ & (_§XZ)

�� pñWa doJ go gnmQ> amñVo na AmJo 
~‹T>Vr EH$ H$ma - doJ Am¡a {Xem _| 
H$moB© n[adV©Z Zhr h¡ & AV… ËdaU 
Zht h¡ &

�� EH$ CËWmnZ {bâQ> (elevator lift) 
àW_ _§{Ob go nm±Mdr _§{Ob H$mo 
OmZo Ho$ {bE Ama§^ hþB© h¡ - `hm± 
doJ eyÝ` go A{YH$V_ H$r Amoa ~‹T>Vm 
h¡ & AV… `h Ëd[aV J{V go D$na 
(upward) ~‹T>m ahm h¡ &

�� pñWa Mmb go àW_ _§{Ob go grYo 
D$na H$s Amoa OmVm EH$ CËWmnZ 
{bâQ>- doJ AWdm {Xem _| H$moB© 
n[adV©Z Zhr h¡ AV… ËdaU Zht h¡ &

AmH¥${V 4.8 : CËWmnZ {bâQ>
		  gmo{ME :

g^r AËd[aV J{V`m±, _§XJ{V H$s Zhr hmoVr h¡ & Š`m| ?
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hb {H$`o hþE CXmhaU :

 ËdaU = a   =
v-u

t
A§{V_ doJ - Ama§{^H$ doJ

g_`

(1)	 EH$ dñVw H$m  Ama§{^H$ doJ 20 _r. go-1 Am¡a A§{V_ doJ 40 _r.go-1 h¡ &  
	 5 goH|$S> _| dñVw go àmá ËdaU kmV H$s{OE &

hb :  
XÎm :

Ama¨{^H$ doJ  	 u 	 = 20 _r.go-1

A§{V_ doJ    	 v 	 = 40 _r.go-1

g_` 		  t  	 = 5 goH|$S>

ËdaU 		  a 	 = ?

 a =  	                		       

 

                     

(2) 	 EH$ {ZpíMV doJ go J{Verb _moQ>a gmB{H$b 6 goH|$S> Ho$ ~mX {dam_ AdñWm 
	 _|  AmVr h¡ &  `{X _§XZ -3 _r go-2 hmoVmo, Ama§{^H$ doJ kmV H$s{OE &           

hb : 
XÎm :
A§{V_ doJ      v = 0 _r.go-1 ({dam_ AdñWm)
g_`		  t  = 6 goH|$S>
_§XZ		  a = -3ms-2

Ama§{^H$ doJ 	 u = ?

v-u  
t

_r.go-2

a =
40 _r.go-1 - 20 _r.go-1

5 goH|$S>

a =
20 _r.go-1

5 goH|$S>
a = 4 _r.go-2

  ms-2
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	  		  - u = - 3 _r.go-2 x 6 go

	 	 	 - u = - 18 _r.go-1

	 	 	   u = 18 _r.go-1

	 ∴ _moQ>a gmB{H$b H$m Ama§{^H$ doJ 18 _r. go-1  h¡ &

`mX a{IE

�� `{X EH$ dñVw g_mZ g_`m§Vamb _| g_mZ ê$n go ñWmZm§V[aV hmoVr h¡ Vmo, 
Cgo g_ J{V H$hVo h¡ &

�� `{X EH$ dñVw Ag_mZ J{V go  MbVr h¡ Vmo BgH$m AW© h¡ g_mZ g_`m§Vamb 
_| Ag_mZ ñWmZm§VaU hmoVm h¡ &

�� g_`m§Vamb _| Ama§{^H$ doJ Am¡a A§{V_ doJ Ho$ A§Va H$mo doJ n[adV©Z H$hVo h¡ &

�� EH$ dñVw Ho$ doJ _| hmoZodmbo n[adV©Z H$s Xa H$mo  àdoJ AWdm ËdaU H$hVo h¡ &

�� EH$ dñVw H$s J{V H$s {Xem _| n[adV©Z hmoZo na ̂ r dñVw H$m ËdaU ~XbVm h¡ & 

�� ËdaU EH$ g{Xe amer h¡, {OgH$m n[a_mU Am¡a {Xem XmoZm| hmoVo h¡ &

�� _§XZ EH$ F$UmË_H$ ËdaU h¡, Ohm± dñVw H$m doJ g_`m§Vamb Ho$ gmW H$_ 
hmoVm OmVm h¡ & 

�� EH$ dñVw H$m doJ g_mZ g_`m§Vamb _| n[adV©Z hmoVm h¡ Vmo, Cgo g_ ËdaU 
H$hVo h¡ &

v-u  
t

a =

0-u  

6 go-3 _r.go-2 =
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gyMZmE±

yy dmhZm| H$mo Ëd[aV J{V go MbmZo Ho$ {bE grYo Am¡a gwJ_ amñVm| H$m Cn`moJ 
H$s{OE & gmdYmZ : A{VdoJ AmKmVH$mar h¡ &

yy dmhZ MbmVo g_` Ëd[aV J{V H$mo ~Zm`o aIZo Ho$ {b`o AZmdí`H$ ~«oH$ H$m 
Cn`moJ _V H$s{OE &

yy EH$ dñVw H$m ËdaU CgH$s J{V H$s {Xem _| H$m`© H$aZodmbo ~b Ho$ n[a_mU 
Ho$ AZwbmo_ AZwnmV _| ahVm h¡ & Bg{b`o J{V H$s {Xem _| hr ~b à`moJ 
H$aHo$ ËdaU _| d¥{Õ H$s{OE & 

yy Kf©U dñVw Ho$ ËdaU H$mo H$_ H$aVm h¡ & Bg{bE J{V _| AZmdí`H$ Kf©U 
H$mo {Z`§ÌU H$s{OE &

Aä`mg

I.	 àË`oH$ nyU© / AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o J`o h¢ & ghr CÎma 
MwZH$a CgHo$ à{V EH$ {Q>H$ () g§Ho$V bJmBE :

1.	 EH$ dñVw g_mZ doJ go Mb ahr h¡, V~ CgH$m ËdaU h¡ &

A) g_mZ		  Am) Ag_mZ

B) eyÝ`		  B©) F$UmË_H$

2.	 EH$ dñVw H$m ËdaU {ZåZ Ho$ n[adV©Z H$m Xa h¡ & 

A) V` H$s JB© Xÿar		  Am) Mmb

B) {dñWmnZ		  B©) doJ

3.	 EH$ dñVw H$m ËdaU 3 _r.go-2 h¡ Vmo ha 2 goH|$S> _| n[adV©Z hmoZodmbm 
à_mU & 

A) 2 _r.go-1		  Am) 3 _r.go-1

B) 6 _r.go-1		  B©) 9 _r.go-1
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4.	 Bg doJ g_` AmboI Ho$ AZwgma ~VmB©E dñVw                                           

A)  pñWa doJ go MbVr h¡ ?

Am) {dam_ AdñWm àmá H$aZo Ama§{^H$ doJ Am¡a 
g_ _§XZ `wº$ hmoVm h¡ &

B) {dam_ AdñWm go àma§^ hmoH$a, g_mZ ËdaU 
àmá H$aVm h¡ &		

B©) Ama§{^H$ doJ Am¡a Ag_ ËdaU `wº$ hmoVm h¡ &

5.	 EH$ ^m¡{VH$ amer, {OgHo$ XmoZm| n[a_mU Am¡a {Xem h¡, 

	 A) g_`				    Am) ËdaU

B) Mmb		  B©) V` H$s hþB© Xÿar

II.	 H$moð>H$ _| {X`o J`o eãXm| H$s gyMr _| ghr eãX MwZH$a [aº$ ñWmZm| 
_| {b{IE :

(_§XZ, ewÝ`, _r.go-2, n[a_mU, 5 _r.go-1, ËdaU)

1. 	ËdaU H$s A§Vam{ï´>` nÕ{V BH$mB© ___________ h¡ &

2. 	F$UmË_H$ ËdaU H$mo ___________ H$hVo h¡ &

3.	 `{X EH$ J{Verb dñVw {dam_ AdñWm _| AmVr h¡ Vmo, CgH$m A§{V_ doJ 
___________ hmoVm h¡ &

4.	 g_mZ ËdaU 1 _r.go-2 go MbZodmbr dñVw H$m doJ 5 goH|$S> _| 
__________ hmoVm h¡ &

5.	 A{Xe am{e H$m Ho$db$ ___________ hmoVm h¡ &

g_` (go)

doJ
 (

_r
.g

o-1
)

0
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III.	 OmoS>H$a {b{IE :

	  	    A 		  				    Am

EH$ {ZpíMV g_` A§Vamb _|

1.	 ñWmZ _| g_mZ n[adV©Z	 A)	 g_ ËdaU

2.	 ñWmZ _| Ag_mZ n[adV©Z	 Am)	_§XZ

3.	 doJ _| d¥{Õ		  B)	 Ag_mZ ËdaU	 	

4.	 doJ _| H$_r		  B©)	 Ag_mZ J{V

5.	 doJ _| g_mZ n[adV©Z	 C)	 ËdaU

			   D$)	 g_ J{V

IV.	 {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 g_mZ Am¡a Ag_mZ J{V _| A§Va ~VmB©E &

2.	 ËdaU H$s n[a^mfm {bIVo hþE, EH$ CXmhaU Xr{OE &

3.	 ËdaU Am¡a _§XZ _| Š`m Š`m A§Va h¡ ?

4.	 g_mZ ËdaU {H$go H$hVo h¡ ? CgH$s S.I.  (A§Vam{ï´>` nÕ{V)  _| BH$mB©  

~VmB©`o ?

5.	 _§XZ H$mo g_PmVo hþE EH$ CXmhaU Xr{OE &

6.	 EH$ dñVw Ama§^ H$s AdñWm go MbH$a 10 goH|$S> _| 20 _r.go-1 àmá H$aVr 

h¡ & CgH$m ËdaU kmV H$s{O`o &

7.	 24 _r.go-1 doJ go MbmZodmbr EH$ dñVw na {déÕ {Xem go ~b² à`moJ 
H$aZo na, 8 goH|$S> _| {dam_mdñWm _| dñVw AmVr h¡ Vmo, CgH$m ËdaU 
kmV H$s{OE &
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8.	 Ama§{^H$ doJ 2 _r.go-1 go MbZodmbo EH$ dmhZ H$m ËdaU 5 _r.go-2 {H$`m 
J`m h¡ & dmhZ H$m doJ 27 _r.go-1 àmá H$aZo {H$VZm g_` bJoJm ?

9.	 `h Š`m gy{MV H$aVo h¡ ? Am¡a Š`m| ? `{X :

	 1)	 EH$ dñVw H$m ËdaU eyÝ` _r.go-2 h¡ &

	 2)	 EH$ dñVw H$m Ama§{^H$ doJ eyÝ` _r.go-1 h¡ &

	 3)	 EH$ dñVw H$m A§{V_ doJ eyÝ` _r.go-1 h¡ & 

V.	 {ZåZm| Ho$ {bE H$maU Xr{OE :

1.	 {_Å>r Ho$ H$ƒo amñVo na OmZodmbr EH$ H$ma Ag_mZ J{V H$m CXmhaU h¡ &

2.	 ËdaU Am¡a _§XZ XmoZm| H$s BH$mB© EH$ hmoZo na ^r, do nañna {^Þ {^Þ h¡&

 H$m`© `moOZm

�� {ZåZ {b{IV XÎm A§em| H$mo g_` -doJ AmboI na ~VmH$a {H$g àH$ma ËdaU 
h¡, {ZYm©[aV H$s{OE &

doJ (_r.go-1)		  5	 10	 15	 20	 25	 30

g_`			   0	 10	 20	 30	 40	 50

RR RR RR
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KQ>H$ - 5
D$Om©© 

(ENERGY)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� `m§{ÌH$ D$Om© Ho$ {d{^Þ KQ>H$mo H$mo nhMmZ|Jo &

�� pñW{VO D$Om© Am¡a J{VO D$Om© H$mo n[a^m{fV H$a|Jo &

�� EH$ dñVw H$s pñW{VO D$Om© Am¡a J{VO D$Om© Ho$ H$maUm| H$m nVm bJm`|Jo &

�� pñW{VO D$Om© Am¡a J{VO D$Om© Ho$ CXmhaU X|Jo &

�� pñW{VO D$Om© Am¡a J{VO D$Om© _| ^oX OmZ|Jo &

�� X¡Z§{XZ OrdZ _| pñW{VO D$Om© Am¡a J{VO D$Om© Ho$ Cn`moJm| H$s gyMr ~Zm |̀Jo &

�� EH$ dñVw H$s Ðì`amer (Ðì`_mZ) Am¡a doJ, Ðì`_mZ, ËdaU Am¡a D±$MmB©, 
Ðì`_mZ, ~b Am¡a ËdaU, H$m`©, ~b Am¡a {dñWmnZ Ho$ ~rM Ho$ g§~§Ym| H$m 
ñWm{nV H$a|Jo &

�� EH$ dñVw Ûmam {H$`o J`o H$m`© na à^md S>mbZo dmbo A§em| (KQ>H$mo) H$m nVm 
bJm`|Jo &

�� ~b Am¡a {dñWmnZ go EH$ dñVw Ûmam {H$`o J`o H$m`© H$s JUZm H$a|Jo &

�� D$Om©, ~b, H$m`© Am¡a {dñWmnZ Ho$ ì`º$ H$aZo Ho$ BH$mB©`m| {H$ gyMr V¡`ma 
H$a|Jo & >

 Amn OmZVo h¡ {H$ EH$ dñVw Ûmam {H$`o OmZo dmbo H$m`© H$s j_Vm H$mo D$Om© 
(energy) H$hVo h¡ & {H$gr dñVw Ho$ H$m`© go CgH$s D$Om© H$mo _mnm OmVm h¡&  
D$Om© AZHo$ ê$nm| _o§ àmá hmoVr h¡, O¡go {H$ D$î_m, àH$me, Üd{Z, ndZ, {dÚ¥V² 
D$Om© amgm`{ZH$ D$Om©, gm¡a D$Om©, Mwå~H$s` D$Om© Am¡a Zm{^H$ D$Om© Am{X &

D$Om© à_wI ê$n go `m§{ÌH$ ê$n _| CnbãY h¡, Omo dñVw H$mo CgHo$ ñWmZ  
(position) AWdm J{V (motion) Ho$ H$maU dñVw H$mo H$m`© H$aZo nS>Vm h¡ &
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H$m`©H$bmn 5.1 : {ZåZ g{MÌ CXmhaUm| H$m AdbmoH$Z H$s{OE :

             gyMr - A                         gyMr - Am

  
      

VZo hþE YZwf na bJm Vra

 pñà¨J bno{Q>V Jw{S>`m

Q>rbo Ho$ erf© na aIm hþAm nËWa

~m±Y _| g§J«{hV nmZr         

 J{Verb Vra

Vmbr ~OmVr hþB© Jw{S>`m

Q>rbo go {JaVm hþAm nËWa

~m±Y go Ymam Ho$ ê$n _| nmZr
AmH¥${V 5.1

Cnamoº$ H$m`©H$bmn _| gyMr - A _| dñVw Ho$ ñWmZ Ho$ H$maU `m§{ÌH$ D$Om© 
g§J«h ê$n _| h¡ & 
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bo{H$Z gyMr - Am _| dñVw Ho$ J{V Ho$ ̀ m§{ÌH$ D$Om© ñWmZ na{dV©Z  ({dñWmnZ) 
Ho$ ê$n _| h¡ &

A~ XoI|Jo H$s dñVw Ho$ ñWmZ Am¡a ñWmZ n[adV©Z Ho$ H$maU, H¡$go H«$_e… 
pñW{VO D$Om© Am¡a J{VO D$Om© hmoVr h¡ & 
1.	 pñW{VO D$Om© (Potential energy) : 

ñWmZ (position) Ho$ H$maU EH$ dñVw H$mo  àmá D$Om© H$mo pñW{VO D$Om© 
H$hVo h¡ &

Bgo OmZ br{OE :
pñW{VO (potential) eãX b¡{Q>Z ^mfm go Am`m h¡, {OgH$m AW© g_W© ~Zo 
ahmo (to be able) h¡ &

pñW{VO D$Om© H$mo g_PZo Ho$ {b`o h_ {ZåZ H$m`©H$bmnm| go à`ËZ H$a|Jo &
H$m`©H$bmn 5.2 : EH$ Jwbob br{OE &

AmH¥${V 5.2 : ItMm hþAm Jwbob

CgHo$ aã~a nÅ>r Ho$ A§V H$mo hmW go 
nH$S>H$a, {MÌ _| ~Vm`o AZwgma, ItMH$a 
nH${S>E & Š`m Amn H$mo aã~a H$s nÅ>r 
dmng ItMZo H$m AZw^d hmoVm h¡? hm±, do 
AnZr _yb AdñWm dmng nmZo Ho$ à`ËZ 
_| h¡ & Bg Vah Jwbob AnZo ItMo hþB© AdñWm _| pñW{VO D$Om© àmá H$aVm h¡ &

H$m`©H$bmn 5.3 : EH$ H$_mZr (spring) 

AmH¥${V 5.3 : _oO na g§nr{S>V J`r H$_mZr

br{OE Am¡a Cgo EH$ _oO na CÜdm©Ya 
(b§~) ê$n _| a{I`o Am¡a H$_mZr H$mo 
CÜdm©Ya ê$n _| hr ZrMo H$s Amoa X~mB©`o& 
Š`m Amn H$_mZr go dmng ItMZo H$m 
AZw^d hmoVm h¡? hm±, dh AnZr _yb 
AdñWm àmá H$aZo _| à`ËZerb h¡ & 
gm_mÝ`V… EH$ pñà¨J g§nr{S>V AWdm 
d¥{ÕV AdñWm _| pñW{VO D$Om© àmá H$aVm h¡ & O~ Bg D$Om© àmá H$aVm h¡ & O~ 
Bg D$Om© H$mo _wº$ H$aVo h¡, V~ CgHo$ g_mZ EH$ H$m`© H$a gH$Vo h¢& g§nr{S>V 
H$_mZr H$s pñW{VO D$Om© H$mo EH$ ~§XÿH$ go Jmobr MbmZo _| Cn`moJ H$aVo h¡ &
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gmo{ME :
pñW{VñWmnH$Ëd (àË`mñWVm) AWdm EH$ dñVw Ûmam {H$`m J`m ñWmZ J«hU 
hr dmñV{dH$ _| pñW{VO D$Om© H$m _yb H$maU h¡ &

Bgo OmZ br{OE :
yy {dam_ AdñWm _| ahZodmbr EH$ dñVw AnZr D±$Mo ñWmZ 

AmH¥${V 5.4   
Q´>H²$ na bH$S>r Ho$ Hw$ÝXm| H$mo 

MT>mVo hþE l{_H$

Ho$ H$maU pñW{VO D$Om© àmá H$aVr h¡ &
yy O_rZ go dñVw H$mo {OVZr A{YH$ D±$MmB© VH$ bo Om |̀Jo 

CgH$s pñW{VO D$Om© CVZr hr A{YH$ hmoVr h¡ &
yy dñVw H$m Ðì`_mZ ~‹T>Zo na CgH$s pñW{VO D$Om© ^r 

~‹T>Vr h¡& 

EH$ dñVw 'h' D±$MmB© na ahZona CgH$s pñW{VO D$Om© H$m gyÌ : 

g_Pmo EH$ dñVw H$m Ðì`_mZ m {H$.J«m h¡& Bgo 

{MÌ 5.5: m {H$bmoJ«m_ Ho$ dñVw 
H$mo h _rQ>a D±$MmB©  na ItMZm

O_rZ Ho$ ñVa go h _rQ>a D±$MmB© VH$ boZo OmZo na, dñVw 
na JwéËdmH$f©U ~b g Ho$ {damoY _| H$m ©̀ {H$`m OmVm h¡ 
& Bg Vah H$aZo Ho$ {bE {H$ ò J ò H$m ©̀ H$s _mÌm mgh 
Om¡b (J) h¡, Omo dñVw _| pñW{VO D$Om© Ho$ ê$n _| g§J«h 
ahVm h¡ & Bgo gyÌ go JUZm H$a gH$Vo h¡ &         

pñW{VO D$Om©=P.E.= mgh Om¡b

Bgo OmZ br{OE :
{H$`m J`m H$m`© = (~b) x  ({dñWmnZ)  
pñW{VO D$Om© = (Ðì`_mZ x  JwéËd ËdaU) x (D±$MmB©)
                  P.E. = (m x g) x h 

                     ∴ P.E. = mgh
                        Ohm± g = JwéËd ËdaU  
                     g = 9.8 ms-2 
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2. J{VO D$Om© (Kinetic Energy) :

EH$ dñVw AnZr J{V Ho$ H$maU Omo D$Om© àmá H$aVr h¡,  Cgo  J{VO  D$Om© 
H$hVo h¡ &

Bgo OmZ br{OE :
 J{VO (kinetic) eãX J«rH$ ̂ mfm go Am`m h¡, {OgH$m AW© ho J{V (motion)

EH$ J{Verb dñVw, {dam_ AdñWm _| AmZo Ho$ nhbo {H$`m JE H$m`© H$m à_mU 
(_mÌm) H$mo J{VO D$Om© go _mnVo h¡ & EH$ J{Verb dmhZ, ~§XÿH$ go N>moS>r J`r 
Jmobr, ~hVm hþAm nmZr, ~hVr hþB© hdm, Cnago ZrMo {JaZodmbr dñVw, PwbVm 
hþAm bmobH$, EH$ bwT>H$Vm hþAm J|X Am{X _| J{VO D$Om© hmoVr h¡ &

Bgo OmZ br{OE :

Ob {dÚwV Ho$ÝÐ _|, Cna go ZrMo H$s Amoa {JaVo hþE nmZr H$s Ymam go Q>a~mB©Z 
Yy_Vm h¡, {Ogo EH$ {dÚwV² O{ZÌ go OmoS>m ahVm h¡, Omo {dÚwV CËnÞ H$aVm h¡& 
Bg Vah nmZr H$s J{VO D$Om© go {dÚwV D$Om©  CËnmXZ H$s OmVr h¡ &

J{VO D$Om© H$mo g_PZo Ho$ {b`o  {ZåZ H$m`©H$bmn H$aZo H$m à`ËZ H$s{OE:

H$m`©H$bmn 5.4 : A~ h_ H¡$a_ Iob Iob|Jo &

AmH¥${V 5.6 : ñQ´>mB©H$a AÝ` H$mB©Zg² 
H$mo J{Verb H$aVm h¡ 

  Amn  g^r H$mB©Zg² H$mo  H¡$a_  ~moS>© 
Ho$ Ho$ÝÐ _| Omo{S>E & CÝh| ñQ´>mB©H$a H$s 
ghm`Vm go _m[aE & A~ Š`m hmoVm h¡ ? 
ñQ´>mB©H$a AÝ`  H$m°BÝg²  H$mo J{Verb 
H$aVm h¡ &  
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H$m`©H$bmn 5.5 : Š`m AmnZo H$^r {H«$Ho$Q> Iobm h¡? 
EH$ aã~a H$m J|X Am¡a EH$ ßbmpñQ>H$ H$m J|X 

AmH¥${V 5.7  : ñQ>§n H$s Amoa J|X \|$H$Vm 
hþAm J|X~mO

br{OE, Omo XmoZm| EH$ hr Am_mn  Ho$ aho 
& EH$ Xÿgao Ho$ ~mX CZ J|Xm| H$mo ñQ>§n 
(stump) H$s Va\$ g_mZ ~b go \|$Ho$& 
H$m¡Z gm J|X ñQ>§n H$mo e{º$ go bJoJm ? 
`h ñnï> h¡ {H$ aã~a H$m J|X e{º$ go 
bJoJm, Š`m| {H$ `h dOZXma h¡ & BgVah 
ßbmpñQ>H$ J|X H$s Anojm aã~a H$s J|X _| A{YH$ J{VO D$Om© hmoVr h¡& 

H$m`©H$bmn 5.6 : EH$ {dÚwV H$moe 

AmH¥${V 5.8 
 PwHo$ hþE g_Vb na bw‹T>H$mZo H$m à`moJ

 
Am¡a EH$ {X`mgbmB© H$s {S>pã~`m 
br{OE & AmH¥${V _| ~Vm`o AZwgma 
EH$ PwHo$ hþE g_Vb Ho$ ZrMo {H$Zmao 
na {X`mgbmB© H$s {S>pã~`m a{I`o & 
A~  {dÚwV  H$moe H$mo PwHo$ hþE  
g_Vb Ho$ Cnar {gao ZrMo H$mo 
bw‹T>H$Zo Xr{OE, Vm{H$ dh {X`mgbmB© 
{S>pã~`m H$mo Q>H$amE & bw‹T>H$Vo 
{dÚwV H$moe H$s J{VO D$Om© {S>pã~`m H$mo {dñWm{nV H$aVr h¡ & Bg {dñWmnZ 
H$mo _m{n`o& A~ PyHo$ hþE g_Vb H$s D±$MmB© H$mo ~‹T>mB©`o & A~ {dÚwÎm H$mo nwZ… 
bwT>H$a {X`mgbmB© H$mo A{YH$ VoOr go Q>H$amZo X| & Xþ~mam {dñWmnZ H$mo _m{n ò & 
Bgr Vah PwHo$ hþE g_Vb H$s D±$MmB© H$mo ~‹T>mH$a à`moJ XmohamB©`o & Amn H$m 
{ZarjU Š`m h¡ ?

Cnamoº$ H$m ©̀H$bmnm| go (5.4, 5.5 Am¡a 5.6) h_ Bg {ZîH$f© na nhÿ±MVo h¡ {H$ -
1.	 J{Verb dñVwAm| _| J{VO D$Om© hmoVr h¡ &

2.	 `{X Xmo dñVw`o Omo g_mZ Am_mn H$s h¡, bo{H$Z CZH$m Ðì`_mZ {^Þ-{^Þ 
aho Am¡a g_mZ doJ go J[Verb h¡ Vmo, A{YH$ Ðì`_mZdmbr dñVw _| A{YH$ 
J{VO D$Om© ahVr h¡ &

3.	 `{X dñVw H$m doJ A{YH$ hmoVm h¡ Vmo J{VO D$Om© ^r A{YH$ hmoVr h¡ 
Am¡a `{X doJ H$_ hmoVm h¡ Vmo, J{VO D$Om© ^r H$_ hmoVr h¡ &
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J{VO D$Om© H$m gyÌ :
g_Pmo EH$ dñVw, {OgH$m Ðì`_mZ m {H$.J«m. h¡& Omo v _r go-1 doJ go Mb 

ahr h¡ & `{X dñVw Ho$ J{V Ho$ {déÕ {Xem _| F Ý`yQ>Z ~b à`moJ H$aZo go dñVw 
{dam_ AdñWm _| AmVr h¡ Vmo, {H$`m J`m H$m`©, CgH$s J{VO D$Om© Ho$ g_mZ 
ahVm h¡ &

Bgo {ZåZ gyÌ go JUZm H$aVo h¡ &

J{VO D$Om© = K.E.= 2
1  mv2  Om¡b

~b H$m g_rH$aU :
`{X m {H$.J«m ^ma`wº$ EH$ dñVw _| a _r.go-2 {OVZm ËdaU hmo Vmo, V~ 

CgH$m ~b F H$mo Bg g_rH$aU go ì`º$ {H$`m OmVm h¡ &

(~b) F = ma  Ý`yQ>Z
H$m`© (Work ) :

{ZåZ {b{IV CXmhaU br{OE &
`{X EH$ AmX_r EH$ dOZXma nËWa H$mo CR>mZo _| Ag\$b 

AmH¥${V 5.9   
dOZXma nËWa H$mo 

CR>mVm hþAm EH$ AmX_r

hmo OmVm h¡ Vmo, `h H$hm OmVm h¡ {H$ H$moB© H$m`© Zhr hþAm 
h¡ & `{X dh AmX_r AnZo à`mg Ho$ gmW dOZXma nËWa 
Ho$ gmW dOZXma nËWa H$mo CR>mVm h¡, Vmo `h H$hm OmVm 
h¡ {H$ H$m`© hþAm h¡ & Amn OmZVo h¡ Š`m|?

gm_mÝ` kmZ Ho$ AZwgma, EH$ H$m`©H$bmn H$mo H$aZm hr 
gm_mÝ`V… H$m`© H$aZm g_Pm OmVm h¡ & bo{H$Z H$m`© H$m 
EH$ {deof AW© h¡ & ̀ {X ~b Ho$ à`moJ H$s {Xem _| dñVw H$m 
{dñWmnZ hmoVm h¡ Vmo, `h H$hm OmVm h¡ {H$ H$m`© hþAm h¡ &

gyMZm : O~ {dñWmnZ Zhr Vmo H$moB© H$m`© Zhr h¡ &
O~ H$moB© ~b à`mo{JV Zhr Vmo, H$moB© {dñWmnZ Zhr h¡ &

H$m`©H$bmn 5.7 : ~b H$mo à`mo{JV H$aZo {H$Z {H$Z g§X^m] _| H$m`© hmoVm h¡, 
CgH$s EH$ gyMr ~ZmB©E & nVm bJmB`o Š`m à`mo{JV ~b Ho$ H$maU, {dñWmnZ 
hþAm h¡ &
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H$m`© na à^md S>mbZodmbo A§e (Factors affecting the work) :

H$m`©H$bmn 5.8 : Amn AnZo X¡{hH$ {ejU {ejH$ H$mo {S>ñH$ W«mo ñnYm© H$mo 
Am`moOZ H$aZo H$s {dZ§Vr H$s{OE &
   Amn AnZm g§^dZr` ~b à`moJ 

AmH¥${V 5.10 : MH«$ ({S>ñH$) \|$H$Zm

 
H$aHo$ EH$ {S>ñH$ H$mo \|$Ho$ Am¡a 
{dñWmnZ H$mo _m{n`o & à`mo{JV ~b 
H$mo ~‹T>mVo hþAo {S>ñH$ W«mo à`moJ H$mo 
~ma-~ma XþhamB©`o Am¡a ha ~ma 
{dñWmnZ H$mo {bI br{OE & Amn 
Š`m {ZarjU H$aVo h¡ &
`h ñnï> hmoVm h¡ {H$ O¡go-O¡go à`mo{JV ~b H$m n[a_mU ~‹T>m`m OmVm h¡, d¡go-
d¡go {dñWmnZ H$m n[a_mU ^r ~‹T>Vm h¡ & 

AV… ~b Am¡a {dñWmnZ Xmo A§e (KQ>H$) h¡, Omo H$m`© na à^md S>mbVo h¡&

gyMZm :
A{YH$ {dñWmnZ hmoZo na, A{YH$ H$m`© hmoVm h¡ &

H$m`© H$m _mnZ (Measurement of work ) :

EH$  dñVw  na  à`mo{JV  ~b  F 

AmH¥${V 5.11

go ~b H$s {Xem _| dñVw S Xÿar V` 
H$aVr h¡ Vmo, ~b Ûmam J{Verb dñVw 
na {H$`m J`m H$m`© à`mo{JV ~b H$m 
n[a_mU Am¡a dñVw Ûmam ~b H$s {Xem 
_| V` {H$ JB© Xÿar ({dñWmnZ) Ho$ 
JwUZ\$b Ho$ g_mZ h¡ & 

H$m`© = ~b × ~b H$s {Xem _| hþAm {dñWmnZ

W = F x S
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CXmhaU :

(1)	 10 Ý`yQ>Z ~b EH$ dñVw H$mo 4 _rQ>a {dñWm{nV hmoVr h¡ Vmo, ~b H$s 
	 {Xem 	_| hþAm H$m`© kmV H$s{OE ?  

hb :				 

XÎm :    F	 =	 10 N       		  Bgo OmZ br{OE :
A§Vam{ï´>` nÕ{V (SI) _| ~b H$s 
BH$mB© Ý`yQ>Z (N) Am¡a {dñWmnZ 
H$s BH$mB© _rQ>a (m) h¡ AV… H$m`© 
H$s BH$mB© h¡ : Ý`yQ>Z × _rQ>a = 
Om¡b

1 Om¡b = 1 Ý`yQ>Z _rQ>a

	

            S	 =	 4 m 

W	 =	 ?

W	 =	 F × S

W	 =	 10 N × 4 m	 

W	 =	 40  J

(2)	 5 Ý`yQ>Z ~bà`moJ go 40 Om¡b H$m`© hmoVm h¡ Vmo à`mo{JV ~b H$s {Xem 
	 _| hmoZodmbo dñVw H$m {dñWmnZ H$s JZZm H$s{OE &

    hb :

    XÎm :	 F	 =	 5 N

	 W	 =	 40 J

	 S	 =	 ?

	 W	 =	 F S

	 S	 =	 F
W

	 S	 =	 N
J

5
40  =  

	 S	 =	 8 m

40Nm
5N
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`mX a{I`o

�� EH$ dñVw _| ahZodmbr D$Om© Xmo àH$ma H$s hmoVr h¡ pñW{VO D$Om© Am¡a J{VO 
D$Om© &

�� pñW{VO D$Om© Am¡a J{VO D$Om© XmoZm| {_bH$a `m§{ÌH$ D$Om© ~ZVr h¡ &

�� EH$ dñVw H$mo CgHo$ ñWmZ (position) AWdm Am_mn (size) Ho$ H$maU Omo 
D$Om© àmá hmoVr h¡, dh pñW{VO D$Om© h¡ &

�� MbVr dñVw _| J{VO D$Om© ahVr h¡ &

�� pñW{VO D$Om© {H$gr dñVw Ho$ Ðì`_mZ Am¡a O_rZ go CgH$s D±$MmB© na {Z^©a 
ahVr h¡ &

�� J{VO D$Om© dñVw Ho$ Ðì`_mZ Am¡a doJ na {Z^©a ahVr h¡ & 

�� pñW{VO D$Om©	 _	 P.E = mgh  J

�� J{VO D$Om© 	 _	 K.E = 2
1  mv2  J 

�� ~b		 _	 F    = ma  N

�� {H$`m J`m H$m`©	 _	 W   = FS  J

�� EH$ dñVw Ho$ ñWmZ H$mo D±$MmB© VH$ bo OmH$a AWdm dñVw H$mo {Z{X©ï> AmH$ma 
_| bmH$a pñW{VO D$Om© ~‹T>m gH$Vo h¡ &

�� EH$ dñVw na à`mo{JV ~b H$mo ~‹T>mH$a Am¡a Kf©U H$mo KQ>mH$a J{VO D$Om© 
~‹T>m gH$Vo h¡ &

gyMZmE±

yy MbVo hþE dmhZ go EH$X_ ~mha CVaZm Zhr Mm{hE & Š`m|{H$ AmnHo$ eara 
H$mo àmá J{VO D$Om© Ho$ H$maU Amn {Ja Om`|Jo &
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yy b§~r Hy$X Am¡a D$±Mt Hy$X O¡go IobHy$X _| H$yXZo go nhbo VoO J{V go ^mJH$a, 
J{VO D$Om© Ho$ à_mU H$mo ~‹T>m gH$Vo h¡ &

yy D$Om© H$m Xþén`moJ _V H$s{O`o, Š`m| {H$ Bgo g§J«{hV H$m`© g_P gH$Vo h¡ & 

Aä`mg

I.	 àË`oH$ nyU© / AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o J`o h¢ & ghr CÎma 
MwZH$a CgHo$ à{V EH$ {Q>H$ () g§Ho$V bJmBE :

1.	 `mpÝÌH$ D$Om© BZH$m g§`moOZ h¡ &

A)  pñW{VO D$Om© Am¡a J{VO D$Om©

Am) gm¡a D$Om© Am¡a D$î_m D$Om©

B) ndZ D$Om© Am¡a {dÚwV D$Om©

B©)	 Ob D$Om© Am¡a O¡{dH$ D$Om©

2.	 EH$ dñVw H$s pñW{VO D$Om© H$s Bggo d¥{Õ hmoVr h¡ &

	 A) dñVw H$m Ðì`_mZ

Am) dñVw H$s D±$MmB©

B) dñVw Ho$ XmoZm| Ðì`_mZ Am¡a D±$MmB©

B©)	 dñVw H$s J{V &

3.	 dh dñVw {Og_| A{YH$ D$Om© hmoVr h¡ &

	 A) Ðì`_mZ  = 3 {H$.J«m,   doJ = 4 _r.go-1

Am) Ðì`_mZ = 5 {H$.J«m,	 doJ = 6 _r.go-1

B) Ðì`_mZ  = 8 {H$.J«m,	 doJ = 2 _r.go-1

B©) Ðì`_mZ  = 10 {H$.J«m,	 doJ = 3 _r.go-1
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4.	 H$m`© H$s A§Vam©{ï´>` nÕ{V (S.I.) _| BH$mB© h¡ & 

A)	Ý`yQ>Z	 Am) dmQ>

B) Om¡b	 B©) _rQ>a

5.	 H$moB© H$m`© hþAm h¡, `h H$hm OmVm h¡, O~ EH$ dñVw

A) {dam_ AdñWm _| h¡ &

Am) à`mo{JV ~b H$s {Xem _| {dñWm{nV h¡ &

B) ~b à`mo{JV hmoZo na ^r {dam_ AdñWm _| aho &

B©) EH$ `w½_ (OmoS>r) g_mZ Am¡a {déÕ {Xem _| H$m`© H$aZodmbm ~b &

II. H$moð>H$ _| {X`o J`o eãXm| H$s gyMr _| ghr  eãX  MwZH$a  [aº$  ñWmZm| _| 
{b{IE :

(J{VO D$Om©, ~b, {dam_ AdñWm, 
Ðì`_mZ, {dñWmnZ, pñW{VO D$Om©)

1.	 Cna ahZodmbr EH$ Q>¢H$ _| g§J«{hV nmZr _______ H$m CXmhaU h¡&

2. 	nhmS>r go ZrMo H$s Amoa bw‹T>H$Zodmbm  EH$ ~S>m nËWa _______ H$m 
CXmhaU h¡ &

3.	 EH$ dñVw  _______  pñW{V H$mo nhþ±MZo Ho$ nhbo {H$`m J`m Hw$b H$m`© 
go CgH$s J{VO D$Om© H$mo _mn gH$Vo h¡ &

4.	 g_mZ doJ go Xmo dñVwE± MbVo g_` _______ A{YH$ ahZodmbr dñVw 
_| J{VO D$Om© A{YH$ ahVr h¡ &

5.	 dñVw H$m _______ A{YH$ hmoZo na H$m`© H$s à_mU ^r ~‹T>Vm h¡ &
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III. 	 "A' gyMr _| XÎm ^m¡{VH$ n[a_mUm| H$mo "Am' gyMr _| XÎm CZHo$ g§~§{YV gyÌ 
go Omo{S>E : 

	         A 		         Am

1.	 `m§{ÌH$ D$Om© (M.E)	 A)	 m х a

2.	 pñW{VO D$Om© (P.E)	 Am)	 u + at

3.	 J{VO D$Om© (K.E)	 B)	 F х S

4.	 ~b (F)		  B©)	 mgh

5.	 H$m`© (W)		  C)	 KE + PE

			   D$)	 mv2
1 2 mv2

IV. {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 `m§{ÌH$ D$Om© Ho$ Xmo àH$ma H$m¡Zgo h¡?

2.	 pñW{VO D$Om© {H$go H$hVo h¡ ? Xmo CXmhaU Xr{OE &

3.	 J{VO D$Om© {H$go H$hVo h¡ ? Xmo CXmhaU Xr{OE &

4.	 EH$ dñVw H$s pñW{VO H$m¡Z-H$m¡Z go A§em| na {Z^©a ahVr h¡ ?

5.	 EH$ dñVw _| J{Verb pñW{V H$m¡Zgo àg§J _| hmoVr h¡ ?

6.	 pñW{VO D$Om© Am¡a J{VO D$Om© _| Š`m Š`m ^oX h¡ ? 

7.	 EH$ dñVw Ho$ H$m`© na à^md S>mbZodmbo Xmo A§e H$m¡Z go h¡ ?

8.	 H$m¡Zgr AdñWm_| EH$ dñVw H$s pñW{VO D$Om© eyÝ` hmoVr h¡ ?

9.	 EH$  dñVw Ho$ Ðì`_mZ,  J{VO D$Om©  Am¡a  doJ Ho$  ~rM H$m  g§~§Y   
Š`m h¡ ?
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10.		20 Ý`yQ>Z ~b à`moJ H$aZo na EH$ _oO H$mo 8.5 _rQ>a Xÿa VH$ {dñWm{nV 
hmo Vmo, hþAm H$m`© Ho$ à_mU H$s JUZm H$s{OE &

11.	EH$ {Ibm¡Zm H$ma na 6 Ý`yQ>Z ~b à`moJ H$aZo go 30 Oyb H$m`© hmoVm h¡ 
Vmo, H$ma {H$VZr Xÿa V` H$aVr h¡ &

12.	Xm~ _| ahZodmbr EH$ H$_mZr (pñà¨J) go X~md hQ>mZo na 68 Oyb H$m`© 
hmoVm h¡, Am¡a EH$ dñVw H$mo 8 _rQ>a {dñWmnZ H$aVr h¡ & H$_mZr Ûmam 
à`mo{JV ~b H$s JUZm H$s{OE &

V.	 {ZåZm| Ho$ {bE H$maU Xr{OE :

1.	 ~hVo hþAo nmZr H$mo {dÚwV CËnmXZ _| Cn`moJ H$aVo h¡ &

2.	 {dam_ AdñWm _| ahZodmbr H$_mZr (pñà¨J) _| pñW{VO D$Om© ahVr h¡&

3.	 {dam_ AdñWm _| ahZodmbr  dñVw  H$s J{VO  D$Om© eyÝ` Ho$ ê$n _| br 
OmVr h¡ &

H$m`© `moOZm 

�� EH$ YmJm Am¡a EH$ H$_mZr (pñà¨J) go ~Zo Xmo bmobH$ V¡`ma H$s{OE & CZHo$ 
AmÝXmobZm| H$m (oscillations) {ZarjU H$s{OE & XmoZm| g§X^m} _| pñW{VO 
D$Om© go J{VO D$Om© Am¡a J{VO D$Om© go pñW{VO D$Om© n[ad{V©V hmoZo H$m 
g§[já {ddaU Xr{OE &

RR RR RR
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KQ>H$ - 6

KZ, Ðd Am¡a A{Zbm| Ho$ JwUY_©
(PROPERTIES OF SOLIDS, LIQUIDS AND GASES)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� KZ, Ðd Am¡a A{Zb Ho$ AUwAm| H$s ì`dñWm _| A§Va H$m H$maU X|Jo &

�� H$m`©H$bmn Ûmam KZ, Ðd Am¡a A{Zbm| Ho$ JwUY_© ~Vm`|Jo &

�� KZ, Ðd Am¡a A{Zbm| Ho$ JwUY_m] H$s VwbZm H$a|Jo &

�� à`moJ H$aZo H$m H$m¡eë` ~‹T>m`|Jo & 

h_mao n[aga _| h‘Zo, bH$S>r, nËWa, nmZr, XÿY, Yw±dm Am¡a H$moham Am{X XoIm  

h¡& `o dñVwE| Ðì` Ho$ {d{^Þ AdñWmAm| ‘o| h¡ & Ðì` H$s {d{^Þ AdñWmE| H$m¡Zgr 

h¢? do h¢ KZ, Ðd Am¡a A{Zb & do g^r {^Þ {XIVr h¢ & BZ {d{^Þ ^m¡{VH$ 

AdñWmAm| H$m H$maU Š`m h¡ ?

BZ_| hmoZodmbo AUwAm| H$s ì`dñWm Ho$ H$maU Ðì` Ho$ {d{^Þ AdñWmE| ~ZVr 

h¢& CZHo$ JwUY_m] _| ^r A§Va hmoVm h¡ &

       KZ                   Ðd                  A{Zb

AmH¥${V 6.1  
KZ, Ðd Am¡a A{Zb _| AUwAm| H$s ì`dñWm 
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Bgo OmZ br{OE :
Ðì` H$s Mm¡Wr AdñWm ßbmO_m Am`ZrH¥$V A{Zb h¡ &  `h AdñWm ZjÌ,  
{~Obr,  Aamoam-ÁdmbmE| Am¡a  Hw$N> àH$ma Ho$  j-{H$aU X-rays  _|  nm`r 
OmVr h¡ &             

AmH¥${V 6.2 : {~Obr

KZ dñVwAm| Ho$ JwUY_© (Properties of solids) :

H$m`©H$bmn 6.1 : H$m\$s ~S>m EH$ nËWa br{OE Am¡a Cgo EH$ H$m§M Ho$ {Jbmg 
_| AÝXa g_m{dï> H$aZo H$m à`ËZ H$s{OE & Š`m `h nËWa N>moQ>o {Jbmg _| ~¡R> 
nm`oJm? Amn {OVZm ^r à`ËZ H$amo `h g§^d Zht h¡? Š`m|{H$ nËWa KZ Am¡a 
H$S>H$ (rigid) dñVw h¡& Bggo kmV hmoVm h¡ {H$ KZ dñVwAm| H$m {ZpíMV AmH$ma 
(shape)  hmoVm h¡ & 

H$m`©H$bmn 6.2 : EH$ _mnZ nmÌ 

AmH¥${V 6.3 
  R>mog dñVwE| AdH$me Koa boVr h¢ 
Am¡a CZH$m {ZpíMV Am`VZ hmoVm h¡ 

(measuring jar) br{OE Am¡a 
Cg_| 100 ml  nmZr br{OE & YmJo 
Ho$ EH$ {H$Zmao _| EH$ KZ dñVw 
~m±{YE, A~ Cgo _mnZ nmÌ _| Eogo 
Sy>~mB©E Vm{H$ dh nmÌ H$s Xrdmam| 
H$m ñne© Z H$a| & Amn Š`m {ZarjU 
H$aVo h¢? _mnZ nmÌ Ho$ nmZr H$m 
ñVa D$na ~T>Vm h¡ &
nmZr Ho$ ñVa H$mo {bI br{OE& 
Ü`mZ Xr{OE EH$ ~S>r KZ dñVw 
A{YH$ nmZr CN>mbVr h¡& Bggo 
kmV hmoVm h¡ {H$ KZ dñVwE| 
AdH$me Koa boVr h¢ Am¡a CZH$m 
{Z{íMV Am`VZ (volume) hmoVm h¡ &

50 ml

150 ml

250 ml

50 ml

150 ml

250 ml    
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AmnZo gãOr {dH«o$Vm H$mo gãOr VmobVo Am¡a CgHo$ VmobZo H$m {dYmZ XoIm h¡& 
O~ Amn EH$ 1 kg. Amby _m±JVo hmo, Vmo dh Š`m H$aVm h¡? dh 1kg. Ho$ ~Q>o 
H$mo gm_mÝ` Vwbm`§Ì (common balance) Ho$ EH$ nbS>o _| aIVm h¡ & V^r gm_mÝ` 
Vwbm`§Ì H$mo Š`m hmoVm h¡? 1 kg. ~Q>o H$m Vmob H$m nbS>m ZrMo H$s Amoa OmVm 
h¡ Am¡a Imbr nbS>m D$na OmVm h¡, Bggo kmV hmoVm h¡ {H$ KZ dñVwAm| H$m ^ma 
hmoVm h¡ &

YmJo H$m EH$ Qw>H$S>m br{OE Am¡a Cgo XmoZm| Amoa It{ME & MrZr {_Å>r  H$m 
(porceline) H$n boH$a D$na go O_rZ na \|${H$E & Š`m hmoVm h¡ ? YmJm Q>y>Q> 
OmVm h¡ Am¡a H$n ’$yQ> OmVm h¡& 

H$wN R>mog dñVwE Q>y>Q> OmVr h¡¢& 

Š`m bH$S>r Ho$ J|X go ^r aã~a Ho$ J|X H$mo H$mQ>Zm gab h¡ ? hm±& Hw$N> KZ 
dñVwE| _¥Xþ (soft) Am¡a Hw$N> dñVwE| H$R>moa (hard) hmoVt h¢ &

Bgo OmZ br{OE :
ñn§O (sponge) EH$ KZ dñVw h¡, {\$a ^r dh g§nr{S>V (compression) hmoVr 
h¡, Š`m|? Cgo g§nr{S>V H$aZo na a§Y«m| _| go dm`w ~mha {ZH$b OmVr h¡& CgHo$ 
àñVwV Am`VZ VH$ _mÌ Cgo g§nr{S>V H$a gH$Vo h¢ & CgH$m KZËd (density) 
_| n[adV©Z Zht hmoVm &

Hw$N>  dñVwE|, {H$g  nXmW© go ~Zr§ h¡ CgHo$ AmYma na WmoS>m g§nr{S>V hmoVr h¡ &

à`moJ :
J|X Am¡a db` à`moJ :			     

bmoho H$r J|X

VnmZo Ho$ ~mXVnmZo Ho$ nyd©

AmH¥${V 6.4  
KZ dñVwE| VnmZo na {dH${gV hmoVr h¢

EH$ bmoho H$m J|X Am¡a EH$ db` br{OE, 
{OgHo$ Ûmam dh J|X AmgmZr go nm[aV hmo 
gH$Vr h¡& db` Ûmam J|X H$mo nm[aV H$s{OE& 
dh AmgmZr go db` Ûmam nm[aV hmoVm h¡ & 
A~ Jo§X H$mo 5 {_{ZQ> VH$ VnmB©E& A~ J|X 
H$mo db` Ûmam nm[aV H$s{OE & J|X db` Ûmam 
nm[aV Zht hmoVr& Bggo kmV hmoVm h¡ {H$ R>mog 
dñVwE| VnmZo na {dH${gV hmoVr h¡ &
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~\©$ 00C na Am¡a bmohm 15400C Vmn_mZ na {nKbVo h¡& KZ dñVwAm| H$m 
{ZpíMV Ðdm§H$ (melting point) hmoVm h¡ &
Ðdm| Ho$ JwUY_© (Properties of liquids) :

H$m`©H$bmn 6.3 : EH$ Imbr ~Ho$Q> CR>mB©E & A~ Cg_| nmZr ^aH$a CR>mB©E. 
Amn H$mo Š`m AZw^d hmoVm h¡ ? nmZr go ^am ~Ho$Q>, Imbr ~Ho$Q> H$s VwbZm _| 
^mar bJVm h¡& Bggo _mby_ hmoVm h¡ {H$ nmZr H$m Ðì`_mZ (mass) hmoVm h¡ &

H$m`©H$bmn 6.4 :  EH$ _mnZ  nmÌ _| nmZr  boH$a nmZr 

AmH¥${V 6.5 : 
_mnZ nmÌ _| nmZr

H$s _mÌm _m{nE & ¶{X h_ nmZr H$s _mÌm _mn gH$Vo h¡ 

AWm©V nmZr EH$ Eogm Ðd h¡ {OgH$m Am`VZ h¡ & Ü`mZ 

Xr{OE h_ _mnZ-nmÌ _| nmZr ^a gH$Vo h¡ AWm©V dh 

AdH$me Koa boVm h¡ &

H$m`©H$bmn 6.5 : EH$ _mnZ nmÌ, EH$ H$mo{ZH$b âbmñH$ Am¡a EH$ ~rH$a _| 
100 ml H$m H$moB© Ðd br{OE & VrZmo nmÌm| Ho$ nmZr go J«hU {H$`o hþE AmH$ma 
na Ü`mZ Xr{OE & Š`m VrZm| g_mZ h¡? Zht & nmZr {Og nmÌ _| boVo h¢ CZH$m 
AmH$ma J«hU H$aVo h¡ & AWm©V nmZr H$mo {ZpíMV AmH$ma Zht hmoVm &

AmH¥${V 6.6 
Ðd, {Og nmÌ _| boVo h¢, CÝht H$m AmH$ma J«hU H$aVo h¢ 
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A{Zbm| Ho$ JwUY_© (Properties of gases) :

H$m`©H$bmn 6.6 : _mnZr Ho$ EH$ N>moa na dm`w go ^am hþAm Jwã~mam Am¡a Xÿgao 
N>moa na dm`w a{hV Jwã~mam ~m§{YE &  _mnZr Ho$ _Ü` _| AnZr C§Jbr na 
g§Vw{bV H$s{OE  &  AmnH$m {ZarjU Š`m h¡? _mnZr dm`w go ^ao Jwã~mao H$s 
Amoa PwH$Vr h¡ AWm©V dm`w H$m Ðì`_mZ hmoVm h¡ &

H$m`©H$bmn 6.7 : EH$ Jwã~mam, EH$ \y$Q>~m±b Am¡a EH$ Q>m`a Q>çy~ br{OE Am¡a 
CZ_| dm`w ^[a`o& CZHo$ AmH$mam| na Ü`mZ Xr{OE & Š`m g^r AmH$ma gÑe 
h¡? Zht& A{Zb CZ dñVwAm| H$m AmH$ma J«hU H$a boVo h¢ {Og _| dm`w ^aVo 
h¢& A{Zb \¡$bZo Ho$ H$maU J[að> AdH$me J«hU H$aVo h¡ & CZH$m H$moB© {ZpíMV 
AmH$ma Zht hmoVm h¡ & 

A{Zbm| H$mo {gb|S>am| _| g§J«{hV H$aHo$ Am¡a g§nr{S>V H$a CÝh| EH$ ñWmZ go Xÿgao 
ñWmZ dhZ H$a gH$Vo h¢ &

gmo{ME :
AmOH$b Jwã~mam| _| h¡S´>moOZ Ho$ ~Xbo hr{b`_ ^am OmVm h¡ & Š`m|?

à`moJ:
(Bg à`moJ _| {ejH$ H$s ghm`Vm Amdí`H$ h¡ &)

ñdÀN>, gyIm, Xmo gram| na Iybm EH$  nmaXe©H$  ~obZmH$ma Q>çy~ (tube)  
br{OE & h¡S´>moŠbmo[aH$ Amåb  Am¡a  A_mo{Z`_ h¡S´>mH$gmBS> _| Sy>~m`o JE Xmo ê$B© 
Ho$ Qw>H$S>o br{OE & XmoZm| gram| H$mo ~§Y H$s{OE & Yr_o go Q>çy~ H$mo Ja_ H$s{OE 
& Amn H$mo Š`m Š`m {XImB© XoVm h¡? Q>çy~ Ho$ A§Xa EH$ g\o$X db` ~Zm {XImB© 
XoVm h¡& `h A_mo{Z`_² ŠbmoamBS> H$m db` h¡ Omo A_mo{Z`_² h¡S´>mŠgmBS> Am¡a 
h¡S´>moŠbmo[aH$ Amåb Ho$ {dg¥V (diffused) ~mîn go ~Zm h¡ & Bg à`moJ go kmV 
hmoVm h¡ A{Zb {dg¥V hmoVo h¢ &
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AmH¥${V 6.7 : A{Zbm| H$m {dgaU

~Z©a

H$nya H$m ~mîn, \y$b, CÎm_ Amhma H$m gwJ§Y, gwbJVr AJa~Îmr Am¡a dm`w 
_| g|Q> (scent) H$m gJw§Y Ho$ \¡$bZo Ed§ g§Mm[aV hmoZo H$s à{H«$`m H$mo {dgaU 
(diffusion)H$hVo h¡ &

`mX a{IE

�� AUwAm| H$s ì`dñWm Ho$ H$maU Ðì` H$s {d{^Þ ^m¡{VH$ AdñWmE| ~ZVr h¡&

�� KZ, Ðd, A{Zb Am¡a ßbmO_m Ðì` H$s Mma ^m¡{VH$ AdñWmE| h¢ &

�� KZ H$m {ZpíMV AmH$ma Am¡a Am`VZ hmoVm h¡ VWm AdH$me J«hU H$aVo h¡ &

�� KZ dñVwAm| H$m {ZpíMV Ðdm§H$ Am¡a Ðì`_mZ hmoVm h¡ &

�� KZ dñVwE| VnmZo na {dH${gV hmoVr h¡ &

�� KZ dñVwE| H$R>moa AWdm _¥Xþ hmo gH$Vo h¡ Am¡a Qy>Q> ^r gH$Vo h¡§ &

�� Ðdm| H$m {ZpíMV Ðd_mZ hmoVm h¡ Am¡a do AdH$me J«hU H$aVo h¢ Am¡a do 
àdm{hZ hmoVo h¡ &

�� Ðdm| H$m H$moB© {ZpíMV AmH$ma Zht hmoVm &

A_mo{Z`_ h¡S´>mŠgmBS> _| 
Sy>~m`r hþB© ê$B©

h¡S´>moŠbmo[aH$ Amåb _| 
Sy>~m`r hþB© ê$B©

g\o$X db`
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�� Ðd nmÌ go O_rZ na {JaZo \¡$b go OmVo h¡ &

�� A{Zbm| H$m Ðì`_mZ hmoVm h¡ Am¡a do AdH$me J«hU H$aVo h¡ &

�� A{Zbm| H$m {ZpíMV AmH$ma Am¡a Am`VZ Zht hmoVm &

�� A{Zbm| H$mo ~S>r _mÌm _| g§nr{S>V H$a gH$Vo h¢ & 

�� A{Zb {dg¥V hmoVo h¢ &

gyMZmE± 

�� KZ, Ðd Am¡a A{Zbm| H$mo OmJéH$Vm go Cn`moJ H$aZm Mm{hE &

�� Ohm± Ohm± Ðd {Jao hþE h¢ h_| gmdYmZ ahZm Mm{hE &

Aä`mg 

I.	 g_yh H$mo Zht OyS>Zodmbo eãXm| H$mo A§{H$V H$s{OE :

1.	 H$m~©Z S>m` AmŠgmBS>, H$m~©Z, h¡S´>moOZ, H$m~©Z _moZmo AmŠgmBS> &

2.	 nmoagbrZ, bH$S>r, bmohm, XÿY

II. {ZåZ àË`oH$ Ho$ Xmo CXmhaU {b{IE :

1.	 {ZpíMV AmH$ma H$s dñVwE| &

2.	 dhZerb dñVwE| &

3.	 dñVwEo| OOmo CÔí¶ h¡ bo{H$Z {dñV¥V hmoVr h¡¢& 

III.	{ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 Ðì` Ho$ {d{^Þ AdñWmAm| H$m H$maU Š`m h¡?

2.	 EH$ BªQ> Am¡a dm`w Ho$ JwU _| H¡$go {^Þ h¡ ?
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3.	 Ðd Am¡a A{Zb Ho$ JwUm| _| Xmo g_mZVmE| {b{IE &

4.	 {dgaU {H$go H$hVo h¢ ? Š`m Ðd {dg¥V hmoVo h¢ ?

5.	 A{Zb {dg¥V hmoVo h¢ Xem©Zo Ho$ {bE EH$ à`moJ nyU© H$s{OE Am¡a 

CgH$m dU©Z H$s{OE &

6.	 dñVwE| VnmZo na {dH${gV hmoVr h¢, `h Xem©Zo Ho$ {bE EH$ à`moJ nyU© 

H$s{OE Am¡a CgH$m dU©Z H$s{OE &

IV.	{ZåZm| Ho$ {bE H$maU Xr{OE :

1.	 KZ dñVwAm| H$m {ZpíMV AmH$ma hmoVm h¡ &

2.	 Ðd AnZm AmH$ma ~Xb gH$Vo h¡§ &

3.	 H$nya H$mo Hw$N> Xÿar go Cgo gy§K gH$Vo h¢ &

4.	 A{Zb g§nr{S>V hmoVo h¡§ &

5.	 EH$ Imbr ~Ho$Q> H$s VwbZm _| nmZr go ^am hþAm ~Ho$Q> ^mar hmoVm h¢&

RR RR RR
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KQ>H$ - 7
D$î_m Am¡a Vmn_mZ  

(HEAT AND TEMPERATURE)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� D$î_m Am¡a Vmn_mZ H$s n[a^mfm X|Jo &

�� D$î_m Am¡a Vmn_mZ Ho$ ~rM Ho$ A§Vam| H$s gyMr ~Zm`|Jo§ &

�� EH$ à`moJembm Vmn_mnr H$s aMZm H$s ì`m»`m X|J| &

�� EH$ à`moJembm Vmn_mnr H$s aoImH¥${V ItMZo H$m H$m¡eë` ~T>m`|Jo§ &

�� EH$ d¡ÚH$s` Vmn_mnr H$s aMZm H$s ì`m»`m X|J| &

�� d¡ÚH$s` Vmn_mnr H$s aoImH¥${V ItMZo H$m H$m¡eë` ~T>m`|J| &

�� à`moJembm Vmn_mnr Am¡a d¡ÚH$s` Vmn_mnr Cn`moJH$a Vmn_mZ _mn|J| &

Š`m AmnZo gw~h go em_ VH$ _m¡g_ _| hmoZodmbo n[adV©Zm| H$m AZw^d {H$`m 
h¡? AmnH$mo R>§S>r H$m AZw^d H$~ hmoVm h¡ Am¡a H$~ Ja_r H$m AZw^d hmoVm h¡? 
`h Š`m| hmoVm h¡ ?

gw~h Am¡a em_ Ho$ g_`, R>§S>r H$m AZw^d hmoVm h¡ & Xmonha _|o Ja_r H$m 
AZw^d hmoVm h¡ & BgH$m H$maU h_go àmá gy`© H$s {H$aUm| H$s {d{^ÞVm h¡ &

R>§S>r Ho$ _m¡g_ _| hWo{b`m| H$m aJS>Zm Am¡a eara H$m {gHw$S>Zm gd© gm_mÝ` h¡& 
hWo{b`m| H$mo aJS>Zo go ñZm`wAm| H$s J{VO D$Om© hWo{b`m| Ho$ MbZdbZ _| na{d{V©V 
hmoVr h¡ & {Oggo Kf©U CËnÞ hmoVm h¡ Am¡a D$î_m CËnÞ hmoVr h¡ &

~V©Z gm\$ H$aVo g_` Am¡a H$nS>o H$s YwbmB© H$aVo g_` Ja_ nmZr Cn`moJ 
H$aZo na g\$mB© H$m H$m_ AmgmZ hmoVm h¡& Ja_ nmZr _|, R>§S>o nmZr H$s Anojm go 
A{YH$ D$Om© hmoZo go _¡b AmgmZr go {ZH$b OmVm h¡ &

gmo{ME :
yy EH$ n¡Q´>mob B§{OZ AWdm EH$ {S>{Ob B§{OZ H¡$go H$m`© H$aVm h¡ ?
yy R>§S>o nmZr H$s Anojm Ja_ nmZr _| {dKQ>Z VoOr go hmoVm h¡ & Š`m| ?
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H$m`©H$bmn 7.1 : R>§S>o nmZr go ^am EH$ ~rH$a Am¡a Ja_ nmZr go ^am EH$ Am¡a 
~rH$a br{OE & àË`oH$ _| EH$ ~y°§X ñ`mhr (ink) S>m{bE & 

R>§S>mN>©nmZr

ñ`mhr H$s ~y±X

AmH¥${V 7.1

Ja_ nmZr

  

AmnH$mo Š`m {XImB© XoVm h¡ ? XmoZm| ~rH$a _| Š`m A§Va XoIVo hmo ?

h_| ñ`mhr \¡$bVr hþB© {XImB© XoVr h¡ & R>§S>o nmZr go ^ao ~rH$a _| ñ`mhr Yr_r 

J{V _| \¡$bVr h¡ & O~{H$ Ja_ nmZr go ^ao ~rH$a _| ñ`mhr VoOr go \¡$bVr h¡ & 

nmZr Ho$ AUwAm| H$s J{V go ñ`mhr \¡$bVr h¡ &

Ðì` (matter) Ho$ AUw Am¡a na_mUw {Za§Va J{Verb hmoVo h¢ & Bg{bE CZ_| 
J{VO D$Om© (kinetic nergy) hmoVr h¡&

Ðì` Ho$ g^r AUwAm| H$s J{VO D$Om©Am| Ho$ ̀ moJ\$b H$mo D$î_m (heat) H$hVo h¢&

D$î_m, D$Om© H$m hr EH$ ê$n hmoZo go, D$Om© H$s BH$mB© hr D$î_m H$s BH$mB© 
hmoVr h¡>& Bg{bE D$î_m H$s AÝVam©ï´>r` BH$mB© (S.I.) Om¡b (J) h¡ &

D$î_m Ho$ ómoV (Sources of heat) :

1.	 gy`©, D$î_m D$Om© H$m àmW{_H$ ómoV h¡ &

2. 	B§YZ Ho$ ObZo go D$î_m àmá hmoVr h¡

	 CXmhaU : bH$S>r, Ho$amogrZ, Eb.nr.Or. (L.P.G.) nËWa H$mo`bm Am¡a 
n¡Q´>mob Hw$N> Cn`wº$ B§YZ h¡ &
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3.	 {dYwÎm go D$î_m CËnÞ hmoVr h¡ &

	 CXmhaU : {dYwÎm BórnoQ>r, {dYwÎm ~m°Bba BË`m{X {dYwÎm CnH$aU h¡ Omo 
{dYwÎm D$Om© H$mo D$î_m D$Om© _| n[ad{V©V H$aVo h¢ &

Vmn_mZ (Temperature) :

H$m`©H$bmn 7.2 : R>§S>o nmZr go ^ao ~rH$a H$mo ñne© H$s{OE & AmnH$mo Š`m 
AZw^d hmoVm h¡ ? ~rH$a H$mo 2 go 3 {_{ZQ> VH$ VnmB©E & A~ ~rH$a H$mo ñne© 
H$s{OE& AmnH$mo Š`m AZw^d hmoVm h¡ ?

Cnamoº$ H$m`©H$bmn _|, ~rH$a VnmZo Ho$ nyd© ñne© H$aZo na R>§S>m bJVm h¡ & 

VnmZo Ho$ ~mX dh Ja_ bJVm h¡ & D$î_m, EH$ R>§S>r dñVw H$mo Ja_ dñVw _| ~XbVr 

h¡& VnmZo go àUmbr H$s Ja_mB© H$m ñVa ~T>Vm h¡ &

EH$ dñVw H$s Ja_mB© Ho$ ñVa Ho$ _mn H$mo Vmn_mZ H$hVo h¢ &

EH$ àUmbr H$mo Ja_ H$aVo g_` CgH$s D$Om© ~T>Vr h¡ & Bg{bE AUwAm| H$s 

J{VO D$Om© ~T>Vr h¡& BgVah, AUwAm| H$s Am¡gV J{VO D$Om© ^r ~T> OmVr h¡ &

AUwAm| H$s Am¡gV J{VO D$Om© H$mo Vmn_mZ H$hVo h¡ & Cnamoº$ H$m`©H$bmn go 

kmV hmoVm h¡ {H$ Cî_m H$maU h¡ Am¡a Vmn_mZ D$î‘m H$m à^md h¡ &

H$m`©H$bmn 7.3 : EH$ Ja_ gyB© R>§S>o nmZr _| Sy>~mB©E & Hw$N> g_` Ho$ ~mX 
gyB© R>§S>r hmo OmVr h¡ Am¡a nmZr Ja_ hmo OmVm h¡ & gyB© H$s D$î_m nmZr H$mo 
ñWmZm§V[aV hmo OmVr h¡ &

D$î_m Ja_ dñVw go R>§S>r dñVw _| ñWmZm§V[aV hmoVr h¡ &

Am¡gV J{VO D$Om© =
g^r AUwAm| H$s J{VO D$Om© H$m `moJ

AUwAm| H$s g§»`m
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D$î_m Am¡a Vmn_mZ _| A§Va :

D$î_m Vmn_mZ

1. D$î_m EH$ àH$ma H$s D$Om© h¡ & 1. Vmn_mZ Ja_mB© Ho$ ñVa H$m _mn

2. D$î_m H$s  A§Vam©ï´>r`  BH$mB© 
  Om¡b (J) h¡ & 

2. Vmn_mZ H$s A§Vam©ï´>r` BH$mB© 
    Ho$pëdZ (K) h¡ &

3. Ðì` Ho$ g^r AUwAm| H$s J{VO D$Om© 
H$m `moJ\$b h¡ &

3. AUwAm| H$s Am¡gV J{VO D$Om© h¡ &

h_mao {XZ {ZË` OrdZ _| AZoH$ dñVwAm| H$mo XoIVo h¡ & CZ_| Hw$N> Ja_ hmoVr 
h¢ Am¡a Hw$N> R>§S>m &

H$m`©H$bmn 7.4 : {ZåZ nXmWm] H$mo Ja_ Am¡a R>§S>r dñVwAm| _| dJuH¥$V H$s{OE 
Am¡a CÝh| XÎm Vm{bH$m _| {b{IE & 

AmB©gH«$s_², H$S>mhr H$s _yR>, ½byH$moO {db`Z, 

~mîn go ^am Hw$¸$a, [a{\«$O°aoQ>a _| aIm Á`yg (\$b H$m ag), C~bVm XÿY

Ja_ nXmW© R>§S>m nXmW©

h_ XoIVo h¢ {H$ Hw$N> dñVwE| R>§S>r Am¡a Hw$N> Ja_ hmoVr h¢& Hw$N> dñVwE| Xÿgam| 
H$s Anojm A{YH$ Ja_ Am¡a Hw$N> Xÿgam| go A{YH$ R>§S>r hmoVr h¡ & Amn H¡$go {ZpíMV 
H$a|J| {H$ H$m¡Zgr dñVw Xÿgao go A{YH$ Ja_ hmoVr h¡ &
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H$m`©H$bmn 7.5 : VrZ ~S>o ~rH$a br{OE & CÝh| 1, 2, Am¡a 3 Zm_ Xr{OE & 
~rH$a-1 _| ~\©$ er{VV nmZr, ~rH$a-2 _| Hw$N> Ja_ nmZr, ~rH$a-3 _| Ja_ 
Am¡a ~\©$ er{VV nmZr {_bmB©E & AnZo ~m`| hmW H$mo ~rH$a-1 _| Am¡a Xm{hZo 
hmW H$mo ~rH$a-2 _| Sy>~mB©E & AnZo hmWm| H$mo 2-3 {_{ZQ> VH$ Eogo hr a{IE 
& EH$ gmW XmoZm| hmWm| H$mo ~rH$a-3 _| a{IE &

~\©$ er{VV nmZr Ja_ nmZr
~\©$ er{VV nmZr
Am¡a Ja_ nmZr

1 2 3

AmH¥${V 7.2

AmnH$mo H¡$gm AZŵ d hmoVm h¡ ? Š`m XmoZm| hmWm| H$mo EH$ O¡gm AZŵ d hmoVm h¡ ?
Zht, XmoZm| hmWm| H$mo EH$ O¡gm AZw^d Zht hmoVm & ~m`| hmW H$mo A{YH$ 

Ja‘r AZw^d hmoVm h¡ Am¡a Xm{hZo H$mo R>§S> H$m AZw^d hmoVm h¡ &
Ego g§X^© _|, `h {ZU©` boZm H${R>Z hmoVm h¡ {H$ EH$ dñVw {H$VZr Ja_ h¡ ?
EH$ dñVw H$s D$î‘m H$o$ ñVa H$m {dídgZr` _mn H$mo Vmn_mZ H$hVo h¡¢&

Vmn_mZ H$m _mnZ (Measurement of temperature) :
Vmn_mZ H$mo Vmn_mnr (thermometer) Zm_H$ gmYZ go _mnVo h¡ &
EH$ àUmbr Ho$ Vmn_mZ H$mo n[a_mUmË_H$ ê$n go _mnZo Ho$ gmYZ H$mo Vmn_mnr 

H$hVo h¢& 
Vmn_m{n`m| Ho$ AZwà`moJ VWm CZHo$ H$m`©{Zd©hU VËd Ho$ AmYma na CÝh|  

{d{^Þ àH$mam| _|  dJuH¥$V H$a gH$Vo h¢  & gd©gm_mÝ` Cn`wº$ Vmn_mnr h¡   
à`moJembm Vmn_mnr (laboratory thermometer)  Am¡a d¡ÚH$s` Vmn_mnr (clinical 
thermometer) 
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1.	 à`moJembm Vmn_mnr : 

EH$ à`moJembm Vmn_mnr _| _moR>r {^{Îm 

AmH¥${V 7.3 : à`moJembm Vmn_mnr

H$s H$m±M H$s  Ho${eH$m hmoVr h¡ & Ho${eH$m Ho$ 
EH$ N>moa _| nmao go  AWdm a§JrZ AëH$mohmb go 
^am ~ë~ hmoVm h¡ & Ho${eH$m Ho$ AÝXa H$s dm`w 
{ZH$mbH$a Xÿgao N>moa H$mo ~§X {H$`m OmVm h¡ & 
Ho${eH$m Ho$ A§Xa EH$ Zm{bH$m ÑT> H$s OmVr h¡& 
CgHo$ nyU© b§~mB© na Vmn_mZ _mnZ H$aZo ̀ mo½` 
A§em§{º$ {H$`m hmoVm h¡ & 

H$m`©H$bmn 7.6 : à`moJembm Vmn_mnr Cn`moJ H$a Ho$ {d{^Þ dñVwAm| H$m 
Vmn_mZ _m{n`o &

2.	 d¡ÚH$s` Vmn_mnr :

d¡ÚH$s̀   Vmn_mnr  _Zwî`  Am¡a  àm{U m̀| 

AmH¥${V 7.4  : d¡ÚH$s` Vmn_mnr

dH«$Vm

 

Ho$ d¡ÚH$s` Cn`moJ Ho$ {bE aMm J`m 

h¡ & d¡ÚH$s` Vmn_mnr, EH$ N>moa na 

nmao go ^am EH$ ~ë~ hmoH$a EH$ gyú_ 

Ho${eH$m go ~Zr hmoVr h¡ &  ~ë~ Ho$ 

H$ar~ EH$ g§H$sU© PwH$md hmoVm h¡ & 

Bgo dH«$Vm (constriction)  H$hVo h¢ &

`h dH«$Vm _arO Ho$ _y±h AWdm ~mhþ_yb go Vmn_mnr H$mo {ZH$mbZo na nmao 

Ho$ nwZ~©hmd H$mo amoH$Vm h¡& nwZ… Cn`moJ H$aZo Ho$ nhbo Vmn_mnr H$mo EH$ PQ>H$m 

{X`m OmVm h¡ & Vm{H$ nmam nwZ… ~ë~ _| àdm{hV hmo gHo$ &

_arOm| _| \¡$bZodmbo g§H«$m_H$Vm Xÿa H$aZo, Cgo {H«$_r_wº$ (sterilize) H$aZm 

Mm{hE& _mZd eara H$m gm_mÝ` Vmn_mZ H$ar~Z 98.60 F (37oC) (â`maZhrQ>) 

nmao
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h¡ & h_mao eara H$m Vmn_mZ 950 F go ZrMo Zht {Ja gH$Vm h¡ AWdm 1080 F go 

A{YH$ ~T> Zht gH$Vm & Bg{bE d¡ÚH$s` Vmn_mnr H$m namg 950 F  Am¡a 1080 

F Ho$ ~rM h¡ & (35oC go 42.2oC)

 F : â`maZhrQ>, C : gmopëg`g

H$m`©H$bmn 7.7 : à`moJembm _| go EH$ d¡ÚH$s` Vmn_mnr boH$a AmnHo$ eara 
H$m Vmn_mnr _m{n`o& AmnHo$ {_Ìm| Ho$ eara Ho$ Vmn_mZ _m{n`o & gwajm H«$_ 
AZwgaU H$s{OE &

à`moJembm Vmn_mnr Am¡a d¡ÚH$s` Vmn_mnr _| A§Va :

à`moJembm Vmn_mnr d¡ÚH$s` Vmn_mnr 

1. à`moJembm _| Vmn_mZ _mnZo 
Cn`moJ H$aVo h¢

1. _Zwî` Am¡a àm{U`m| Ho$ eara H$m 
Vmn_mZ _mnZo Cn`moJ H$aVo h¢ &

2. Vmn_mZ H$s ì`m{á 300C go 
   1100C VH$ hmoVr h¡ &

2. Vmn_mZ H$s ì`m{á 950 F  go  
1080 F (35oC go 42.2oC) VH$ 
hmoVr h¡ &

3. Bg_| dH«$Vm Zht hmoVr & 3. Bg_| dH«$Vm hmoVr h¡ &

AmOH$b AZoH$ gwYm[aV Vmn_mnr Cn`moJ _| Am`o hþE h¢ & CXmhaU Ho$ 
{bE, S>r{OQ>b Vmn_mnr, pñWa Am`VZ H$m A{Zb Vmn_mnr, ßbm{Q>{Z`_ amoYH$ 
Vmn_mnr, W_m}{dÚwÎm Vmn_mnr Am{X &

`mX a{IE

�� Ðì` Ho$ g^r AUwAm| H$s J{VO D$Om© H$m `moJ H$mo D$î_m H$hVo h¢ &
�� D$î_m EH$ àH$ma H$s D$Om© h¡ &
�� EH$ dñVw Ho$ Ja_mB© H$s ñVa H$mo Vmn_mZ H$hVo h¡ & `h AUwAm| H$s Am¡gV 

J{VO D$Om© h¡ &
�� Vmn_mZ H$mo Ho$pëdZ _| _mnVo h¡ &
�� Vmn_mnr EH$ àUmbr H$m Vmn_mZ n[a_mUmË_H$ ê$n go _mnZo H$m gmYZ h¡ &
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�� à`moJembm Vmn_mnr H$mo à`moJembm _| {d{^Þ àUm{b`m| H$m Vmn_mZ _mnZo 
Ho$ {bE Cn`moJ H$aVo h¡§ &

�� d¡ÚH$s` Vmn_mnr _Zwî` Am¡a àm{U`m| Ho$ eara Ho$ Vmn_mZ _mnZo Ho$ {bE 
Cn`moJ H$aVo h¡ &

�� d¡ÚH$s` Vmn_mnr _| EH$ dH«$Vm hmoVr h¡ &

gyMZmE±

yy d¡ÚH$s` Vmn_m{n`m| H$mo Ja_ nmZr _| _V YmoB>E &
yy d¡ÚH$s` Vmn_mnr H$mo Cn`moJ H$aZo Ho$ nyd© {H«$_r_wº$ H$s{OE &

yy ~T>Vo OmJ{VH$ Vmn_mZ Xÿa H$aZo  dm`w àXþfU H$_ H$s{OE &

Aä`mg

I. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :
1.	 _________ D$î_m H$m àmW{_H$ ómoV h¡ &
2.	 Ja_ nmZr _| AUwAm| H$s J{V _________ hmoVr h¡ &
3. 	_________ Vmn_mZ _mnZo H$m gmYZ h¡ &
4.	 D$î_m H$s AÝVam©{ï´>` BH$mB© _________ h¡ &
5.	 Vmn_mZ H$s AÝVam©{ï´>` BH$mB© _________ h¡ &

II. {ZåZ àíZm| Ho$ CÎma {b{IE :
1.	 D$î_m Am¡a Vmn_mZ Ho$ ~rM Ho$ AÝVa ñnï> H$s{OE &
2.	 à`moJembm Vmn_mnr H$m gwÝXa {MÌ ItMH$a CgHo$ ̂ mJm| Ho$ Zm_ {b{IE&
3.	 d¡ÚH$s` Vmn_mnr H$m gwÝXa {MÌ ItMH$a CgHo$ ^mJm| Ho$ Zm_ {b{IE &
4.	 à`moJembm Vmn_mnr Am¡a d¡ÚH$s` Vmn_mnr Ho$ ~rM Ho$ AÝVa {b{IE &
5.	 D$î_m, Ja_ dñVw go R>§S>r dñVw _| ñWmZm§V[aV hmoVr & EH$ CXmhaU Xr{OE&

 H$m`© `moOZm

��  00 C  Am¡a 1000 C Ho$ g_Vwë` â`maZhrQ> Vmn_mZ {b{IE &
��  EH$ gámh H$s Obdm`w Ho$ Vmn_mZ _mnH$a gyMr V¡`ma H$s{OE &

RR RR RR
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KQ>H$ - 8
Amåb, àË`måb Am¡a bdU 

(ACIDS, BASES AND SALTS )

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :
�� Hw$N> gm_mÝ` Amåb, àË`måb Am¡a bdUm| Ho$ Zm_ {bI|Jo &
�� Amåb, àË`måb Am¡a bdU H$m AW© g_P|Jo &
�� O¡{dH$ Am¡a IZrOr` Amåb nhMmZ|J| &
�� Amåb Am¡a àË`måb H$s n[a^mfm X|J| &
�� H$m ©̀H$bmn Am¡a à`moJm| Ho$ Ûmam Amåb Am¡a àË`måbm| Ho$ ̂ m¡{VH$ Am¡a agm`{ZH$ 
JwUY_m] H$s gyMr V¡¶ma H$a {ddaU Xr{OE&

�� bdUm| Ho$ JwUY_m] H$s gyMr ~Zm`|J| &
�� Amåb Am¡a àË`måbm| go g§~¨{YV à`moJm| H$mo Xem©Zo gwÝXa {MÌ ItMZo H$m 
H$m¡eë` ~T>m`|J| &

�� Amåb Am¡a àË`måbm| Ho$ JwUY_m] _| AÝVa H$a|J| &
�� Amåb, àË`måb Am¡a bdUm| Ho$ Cn`moJm| H$s gyMr ~Zm`|J| &
�� gyMH$m| H$s n[a^mfm X|J| &
�� VQ>pñWH$aU H$m AW© Am¡a bdUm| Ho$ V¡`ma hmoZo H$m {ddaU X|J| &
�� pH  _yë` H$m AW©, dh Š`m gy{MV H$aVm h¡ Am¡a OrdZ _| CgH$m _hËd 
g_P|J| &

AmnZo `m¡{JH$m| H$m AW© grI {b`m h¡ & Amn Hw$N> `m¡{JH$m| Ho$ Zm_ Am¡a gyÌ 
OmZVo h¢& Š`m Amn Hw$N> `m¡{JH$m| Ho$ Zm_ Xo gH|$Jo ? BZ _| Hw$N> `m¡{JH$ àmH¥${VH$ 
ê$n go CnbãY h¢ Am¡a OrdZ Ho$ {bE Amdí`H$ h¢& amgm`{ZH$ ê$n go `m¡{JH$m| 
H$mo VrZ dJm] _| dJuH¥$V H$a gH$Vo h¢ & do h¢ -

1.	 Amåb
2.	 àË`måb
3.	 bdU
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AmB©E h_ Amåb àË`måb Am¡a bdUm| Ho$ ~mao _| {dñVma _| AÜ``Z H$aVo h¢&

1. Amåb (Acids) :

h_mao X¡{ZH$ Amhma _| AZmO, VaH$mar, \$b Am{X g_m{dï> hmoVo h¢& Amn Zo 
Hw$N> \$bm| H$m ñdmX Adí` {b`m hmoJm & AmnH$mo CZH$m ñdmX H¡$go bJVm h¡ ?

H$m`©H$bmn 8.1 : EH$ qZ~y H$mo {ZN>moS>H$a 

AmH¥${V 8.1 : qZ~y H$m ñdmX H$Å>m hmoVm h¡

CgHo$ EH$ ~y±X H$m ñdmX br{OE & ñdmX 
_| dh H¡$go bJVm h¢? dh H$Å>m h¡& `h 
IÅ>m ñdmX, Amåb Zm_H$ agm`{ZH$ 
`m¡{JH$ H$s CnpñW{V H$m H$maU h¡ & 
Š`m Amn Hw$N> Am¡a IÅ>o ñdmX Ho$ ImÚ 
nXmWm] H$m Zm_ {bI gH|$J| ?

Bgo OmZ br{OE :

EogrS> (acid) `h bmQ>rZ eãX Am{gS²>g go {b`m J`m h¡ {OgH$m AW© h¡ IÅ>m h¡ &

qZ~y-d§e Ho$ \$b O¡g Zt~y, g§Vam, Am§dbm Am¡a A§Jya {dQ>m{_Z C Ho$ ómoV 
h¡& {dQ>m{_Z C H$mo amgm`{ZH$ ê$n go AmñH$mo{~©H$ Amåb (ascorbic acid) H$hVo 
h¢& {d{ZJa, B©_br, Xhr Am¡a Q>_mQ>mo _| Ammåb hmoVo h¢ &

O~ EH$ ì`{º$ H$mo _Yw_ŠIr R>§H$ 

AmH¥${V 8.2 : bmb qMÅ>r Am¡a _Yw_ŠIr

_maVr h¡ AWdm bmb qM{Q>`m± H$mQ>Vr h¡ 
Vmo Cgo ËdMm ObZo H$m AZw^d hmoVm h¡&

Š`m Amn OmZVo h¡ Eogm Š`m|? `h 
Eogm hmoVm h¡ Š`m|{H$ `o H$sS>o _Zwî` Ho$ 
eara _| Amåb A§V… jo{nV H$aVo h¢ & ̀ h 
\$m{_©H² Amåb (formic acid) h¡ &
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Amåbm| Ho$ àH$ma (Types of acids) :

Amåbm| H$mo Xmo g_yhm| _| dJuH¥$V H$a gH$Vo h¢ & do h¢ - O¡{dH$ (H$m°~©{ZH$) 
Amåb Am¡a I{ZOr` (AH$m~©{ZH$) Amåb &

1. O¡{dH$ Amåb (Organic acids) :

Amåb Omo àH¥${V _| CnbãY h¡ CÝh| O¡{dH$ Amåb H$hVo h¢ & {ZåZ Vm{bH$m 
_|, Hw$N> àH¥${V _| CnbãY Amåb Am¡a do {H$g _| CnbãY h¡ Xem©`m J`m h¡ &

g_w{MV  C„oI  XoVo hþE  [aº$  ñWmZm| H$s  ny{V©  H$aVo  hþE  {ZåZ  Vm{bH$m 
nyU© H$s{OE &

H«$_m§H$ O¡{dH$ Amåb _| CnbãY h¢ 

1. {g{Q´>H$ Amåb Am¡a 
Am°ñH$m{~©H$ Amåb Zt~y, g§Vam

2. Q>maQ>m[aH$ Amåb B_br, H$ƒm Am_, A§Jya 

3. b¡H${Q>H$ Amåb XÿY

4. AmŠgm{bH$ Amåb

5. \$m°{bH$ Amåb  

6. Eo{g{Q>H$ Amåb

7. Q>o{ZH$ Amåb

8. _o{bH$ Amåb  

Bgo OmZ br{OE :

Q>maQ>m[aH$ Amåb H$mo _waã~m (jams) Am¡a H$m~©ZS>mBAmŠgmBS> `wº$ A§Jya no` 
~ZmZo _| Cn`moJ H$aVo h¡ & `h YmVwAm| H$mo ñdÀN>H$a M_H$mVm h¡ Bg{bE B_br 
H$mo nrÎmb Ho$ nmÌm| H$s YwbmB© Ho$ g_` Cn`moJ H$aVo h¡ &
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2.	 I{ZOr` Amåb (AO¡{dH$ Amåb) (Mineral acids (inorganic acids) :
I{ZOr` Amåb ^y{_ _| CnpñWV I{ZOm| Ûmam ~ZV| h¡ AWdm V¡`ma {H$`o 

OmVo h¢&
J§YH$ Amåb (H2SO4) h¡S´>mmoŠbmoarH²$ Amåb (HCl) Am¡a Z¡{Q´>H$ Amåb (HNO3) 

A{V gm_mÝ` I{ZOr` Amåb h¡ &
EH$ Amåb _| Xmo ^mJ hmoVo h¢ -
(1) h¡S´>moOZ ^mJ Am¡a (2) Amåb _ybH$ (acid radical) ^mJ & Bgo {ZåZ 

Vm{bH$m Ûmam g_P gH$Vo h¢ &

Amåb h¡S´>moOZ ^mJ _ybH$ ^mJ

HCl H+ Cl
_

H2SO4 2H+ SO4

_ _

O~ Amåb nmZr _| KwbVo h¢ do AnZo h¡S´>moOZ ^mJ Am¡a _ybH$ ^mJ _| {dK{Q>V 
hmoVo h¢ &

Bgo OmZ br{OE :
_ybH$ g_yh na_mUwAm| H$m Amdoe`wº$ g_yh h¡ &

HCl nmZr _| KwbZo na  H+  Cl
_

h¡S´>moOZ 
A`mZ

ŠbmoamBS>
A`mZ  

 
H2SO4

nmZr _| KwbZo na  2H++ 

h¡S´>moOZ 
A`mZ

gë\o$Q>>
A`mZ

SO4

_ _

Cnamoº$ CXmhaU Ûmam ñnï> hmoVm h¡ {H$ O~ Amåb nmZr _| YwbVo h¢, do EH$ 
KZmË_H$ h¡S´>moOZ A`mZ XoVo h¢ &

Amåb EH$ `m¡{JH$ h¡ Omo nmZr _| KwbZo na Ho$db h¡S´>moOZ Am`mZ (H+) 
KZmË_H$ A`mZ Ho$ ê$n _| XoVm h¡ &
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Amåbm| Ho$ JwUY_© (Properties of acids) :
Amåbm| Ho$ ^m¡{VH$ JwUY_© : 
1.	 ñdmX (taste) : Amåb ñdmX _| IÅ>o hmoVo h¢ &  

gmdYmZ !
�� {H$gr ^r Amåb H$mo grYo 

grYo ñdmX _V br{OE &

�� nmZr _ |  Amåb _V  
{_bmB©E &

2.	g§dmhH$Vm (conductivity) : nmZr Ho$ Amåb 
_| Hw$N> ~y±Xo {_bmZo na dh {dYwÎm H$m gwMmbH$ 
~ZVm h¡ &

3.	 {dbo`Vm (solubility) : Amåb nmZr _| {dbo`erb hmoVo h¢ & Amåb nmZr 
_| {_bmVo g_` {Za§Va {dbmo{S>V H$aVo hþE ~y§X-~y§X {_bmZm Mm{hE &  Bg 
{db`Z go ^am  ~rH$a  Ja_ hmo OmVm  h¡  Š`m|{H$  dh D$î_m CÝ_moMr 
A{^{H«$`m (exothermic reaction) h¡ &

g§jm[a`Vm (Corrosiveness) :

H$m`©H$bmn 8.2 : Ü`mZnyd©H$ J§YH$ Amåb (à~b) H$s 

AmH¥${V. 8.3  
 Amåb g§jmaH$ h¡

Hw$N> ~y±Xo H$nS>o Ho$ Qw>H$S>o na {JamB©E & AmnH$mo Š`m 
{XImB© XoVm h¡? Amåb H$nS>o H$mo Zï> H$aVm hþAm C_| 
EH$ N>oX ~ZmVm h¡& Amåb H$mJO, bH$S>r, YmVwAm| 
H$mo Zï> H$a gH$Vo h¢ Am¡a ËdMm H$mo Obm gH$Vo h¡& 
gm_mÝ`V… g^r Amåb g§jmaH$ hmoVo h¢&

Cgo OmZ br{OE :
Amåbm| H$mo YmVwAm| go ~Zo  nmÌm| _| g§J«{hV Zht H$aVo & Amåb, bmohm Am¡a  
Aë`y{_{Z`_² O¡go YmVwAm| H$mo Zï> H$aVo h¢& Bg{bE YmpËdH$ nmÌm| _| g§J«{hV 
Zht naÝVw H$m§M Ho$ nmÌm| g§J«{hV H$aVo h¡ &

{bQ>_g à^md (Litmus effect) :

H$m`©H$bmn  8.3 :  qZ~y  H$m  ag  EH$  H$Q>moar  _| 

AmH¥${V 8.4 
Zrbo H$mJO EH$ ~y§X Amåb Ho$ gmW

{ZN>moS>H$a  br{OE & Cg_|  EH$ Zrbo {bQ>_g 
H$m H$mJO Sy>~mB©E & Amn Š`m XoIVo h¡? 
Amåb, Zrbo {bQ>_g H$mo bmb _| n[ad{V©V 
H$aVm h¡& 
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Bgo OmZ br{OE :

AmH¥${V 8.5 
OmohZ éS>mo\$ ½bm°~a

 OmohZ éS>mo\$ ½bm°~a H$m OÝ_ 1604 _| O_©Zr Xoe _| 
hþAm Wm & do EH$ H$s_m`mJma Am¡a agm`ZVk Wo & Hw$N> 
d¡km{ZH$ B{Vhmgkm| Zo CÝh| gd© àW_ agm`Z BÝOr{Z`a 
Kmo{fV {H$`m h¡ & H$hm OmVm h¡ {H$ CÝhm|Zo Jar~m| H$mo 
XdmB© Am¡a d¡ÚH$s` {M{H$Ëgm {XbmB© Wr& CÝhm|Zo Z¡{Q´>H$ 
Amåb V¡`ma H$aZo Ho$ {dYmZ _| gwYma bm`m Am¡a g~ go 
nhbo h¡S´>moŠbmo[aH$ Amåb V¡`ma {H$`m Wm &

 OmohZ éS>mo\$ ½bm°~a Zo gmo{S>`_ gë\o$Q> V¡`ma {H$`m Wm& 
Bgo gmb {_am{~{bg H$hVo h¡ {OgH$m AW© h¡ AX²^wV bdU hmoVm h¡ &  CZHo$ 
ñ_¥{V _| gmo{S>`_ gë\o$Q> H$mo ½bm°~a bdU H$hm OmVm h¡ &

Amåbm| Ho$ amgm`{ZH$ JwUY_©  (Chemical Properties of acids) :        

1. YmVwAm| Ho$ gmW Amåbm| H$s à{V{H«$`m   :     

AmH¥${V 8.6 : h¡S´>moOZ A{Zb V¡`ma H$aVo hþE 
_o¾o{e`_ Vma Am¡a h¡S´>moŠbmoarH$  

Amåb H$s à{V{H«$`m

gwbJVr AJa~Îmr

_o¾o{e`_ Vma

h¡S´>moŠbmoarH$ Amåb

à`moJ … EH$ naIZbr _| h¡S´>moŠbmo[aH$ 
Amåb br{OE Am¡a Cg_| Xmo `m VrZ 
_o¾o{e`_ Vma Ho$ Qw>H$S>o S>m{b`o& AmnH$mo 
Š`m {XImB© XoVm h¡? EH$ àH$ma H$m A{Zb 
V¡`ma hmoVm h¡ & naIZbr Ho$ _y±h Ho$ nmg 
EH$ ObVr AJa~Îmr bmB©E & nm°n AmdmO 
Ho$ gmW `h A{Zb ObVm h¡ & `h h¡S´>moOZ 
A{Zb h¡ &

Hw$N> YmVwE| Xþ~©b Amåb (dilute) Ho$ gmW A{^{H«$`m H$aVo hþE bdU Am¡a 
h¡S´>moOZ V¡`ma H$aVo h¡§ &

YmVw + Amåb → bdU + h¡S´>moOZ (↑)

Bgo OmZ br{OE :

`hm± bdU H$m AW© gm_mÝ` bdU (NaCl) Zht h¡ & `h _ybVËd Am¡a Amåb 
Ho$ à{V{H«$`m _| àmá `m¡{JH$ h¡ &
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CXmhaU :

A)  _¡½Zoer`_ + h¡S´>moŠbmoarH$ Amåb →  _o¾oer`_² ŠbmoamBS> + h¡S´>moOZ (↑)

Am)  OñVm + J§YH$Amåb  →   OñVo H$m gë\o$Q> + h¡S´>moOZ (↑)

gmo{S>`_, nmoQ>m{e`_ Am¡a H¡$b{e`_ Xþ~©b Amåb Ho$ gmW VoOr go à{V{H«$`m 
H$aVo h¢ &

gmoZm, Mm§Xr Am¡a Vm§~m O¡go YmVwE| Amåb Ho$ gmW H$_ {H«$`merb h¡ & Š`m|{H$ 
do Amåb _| go h¡S´>moOZ {dñWm{nV H$a Zht gH$Vo h¡§ &

2.	 H$m~m}ZoQ> Am¡a ~mBH$m~m}ZoQ> Ho$ gmW Amåbm| H$s à{V{H«$`m :

à`moJ : EH$ naIZbr _| 

{ZH$mgr Zbr

H¡$b{e`_ 
h¡S´>mŠgmBS>

h¡S´>moŠbmoarH$ Amåb

H¡$b{e`_ H$m~m}ZoQ>

H$m~©Z² 
S>¡`mŠgmBS²>

A{Zb

H$sn

AmH¥${V 8.7 : CO2 CËnÞ H$aVr hþB© H¡$b{e`_ 

H$m~m}ZoQ> Am¡a HCl H$s à{V{H«$`m

0.5 g H¡$b{e`_ H$m~m}
ZoQ> boH$a Cgo Xmo a§Y«dmbo 
H$mJ (cork) go ~§X 
H$s{OE & AmH$ ¥{V _| 
Xem©`o O¡go EH$ H$sn Am¡a 
{ZH$mgr Zbr a§Y«m| _| go 
nm[aV H$s{OE&

  EH$ N>moQ>r naIZbr 
_| MyZo H$m nmZr AWdm 
H¡$b{e`_ h¡S ´ >mŠgmBS>  
[Ca(OH)2] boH $a Cg o 
AmH¥${V _| {XIm`o O¡go 
{ZH$mgr Zbr Ho$ nmg 
bmB©E &

H$sn Ûmam naIZbr _| Xþ~©b h¡S´>moŠbmoarH$ Amåb (HCl)  ~hmB©E & AmnH$mo Š`m 
{XImB© XoVm h¡ ? EH$ VoO ~wX ~wXmhQ> {XImB© XoVr h¡ & `h {dH${gV A{Zb MyZo 
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Ho$ nmZr Ûmam nm[aV hmoVm h¡ & A~ AmnH$mo Š`m {XImB© XoVm h¡ ?

MyZo H$m nmZr Xÿ{Y`m a§J H$m hmoVm h¡ & ̀ h {dH${gV A{Zb H$m~©Z S>¡`mŠgmBS> 
(CO2) h¡ & H$m~©Z S>mB AmŠgmBS> MyZo Ho$ nmZr H$mo Xÿ{Y`m ~ZmVm h¡ &

YmVw Ho$ H$m~m}ZoQ>/ ~mBH$m~m}ZoQ> + Amåb → bdU + H$m~©Z S>mBAmŠgmBS> (↑)
						                              + nmZr&
CXmhaU :

A) H¡$b{e`_ H$m~m}ZoQ> + h¡Ś>moŠbmoarH$ Amåb → H¡$b{e`_ S>mBAmŠgmBS> ŠbmoamBS> 
						      + nmZr + H$m~©Z S>mBAmŠgmBS> (↑).

Am) gmo{S>`_ ~mB H$m~m}ZoQ> + h¡S´>moŠbmoarH$ Amåb → gmo{S>`_ ŠbmoamBS> + nmZr 
							       + H$m~©Z S>mB AmŠgmBS> (↑).

Bgo OmZ br{OE :

à`moJembm _| H$m~©Z S>mBAmŠgmBS> V¡`ma H$aZo gmo{S>`_ H$m~m}ZoQ> Am¡a J§YH$ 
Amåb H$s à{V{H«$`m Cn`moJ H$aVo h¡ &

AnZo Kam| _| Am¡a CÚmoJm| _| Amåbm| H$mo ~S>o n¡_mZo na Cn`moJ H$aVo h¡ &

Amåbm| Ho$ Cn`moJ  (Uses of acids) :

1.	 h¡S´>moŠbmoarH$ Amåb (HCl) H$mo {ZåZm| _| Cn`moJ H$aVo h¢ :

yy gaog (glue) Ho$ CËnmXZ H$aZo _|,

yy gm_mÝ` bdU Ho$ ewÕrH$aU _|,

yy ½bwH$moO Am¡a ŠbmoamBS> Ho$ V¡`ma H$aZo na,

yy dó CÚmoJ _| {da§OH$ Ho$ (bleaching) ê$n _|,

yy YmVwAm| Ho$ {S>ã~o ~ZmZo, OmoS>Zo AWdm OñVoXma ~ZmZo nyd©, YmVwAm| H$mo 	
	 gm\$ H$aZo Ho$ {bE Am{X &
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Bgo OmZ br{OE :

bmoho AWdm ñQ>rb na OñVo H$m bon bJmZ| H$mo OñVoXma (galvanisation) ~ZmZm 
H$hVo h¢ & Bgo J{bV OñVo Ho$ {db`Z _| Sy>~moH$a aIH$a AWdm OñVo Ho$  
gë\o$Q> Ho$ {db`Z _| g§J«{hV H$amZo go {H$`m OmVm h¡ & `h g§jaU amoH$Zo Ho$ 
{bE {H$`m OmVm h¡&

2.	 Z¡{ÌH$ Amåb (HNO3) Ho$ Cn`moJ : Z¡{ÌH$ Amåbm| 

AmH¥${V 8.8 
YmVw Ho$ ~V©Z na 

{S>OmBZ CËH$sU© H$aZm

     
	 H$mo {ZåZm| _| Cn`moJ H$aVo h¢ &

yy Vm§~m, {nÎmb Am¡a H$m§go O¡go YmVwAm| na {S>OmBZ 
AWdm Zm_ CËH$sU© H$aZo _|,

yy gmoZm, Mm§Xr O¡go _yë`dmZ YmVwAm| Ho$ ew{ÕH$aU _|,

yy YmVwAm| H$mo CZHo$ Am`ñH$ go {ZîH$f©U _|,

yy Hw$N> a§J (dyes), gwJ§Y (perfumes),ßbmpñQ>H$, ao`Z 
(rayon) (H¥${Ì_ aoe_)  Cd©aH$ (O¡go Am_mo{Z`_² 
Z¡Q´>oQ>), {dñ\$moQ>H$ (O¡go -TNT - Ì¡Z¡Q´>mo - Q>m°ëdrZ² 
Am¡a Z¡Q´>mo ½brgarZ) Am¡a XdmB©`m| Ho$ CËnmXZ _| Cn`moJ H$aVo h¢ &

Bgo OmZ br{OE :
EH$ Am`ñH$ (ore) àmH¥${VH$ ê$n go nm`m OmZodmbm I{ZO h¡ Omo YmVw AWdm 
_yë`dmZ I{ZO CËnÞ H$aVm h¡ &$

3. J§YH$ Amåb (Sulphuric acid) (H2SO4)Ho$ Cn`moJ : 

yy n¡Q´>mob Ho$ emoYZ _|,     
yy Cd©aH$ (A_mo{Z`_ gbë\o$Q>, gwna\$moñ\o$Q>) 

Bgo OmZ br{OE : 

AË`§V Cn`moJr Amåb hmoZo 
Ho$ H$maU J§YH$ Amåb H$mo 
agm`Zm| H$m amOm H$hm OmVm 
h¡ &

An_mO©H$,  XdmB©,  ßbmpñQ>H$,  a§J Am¡a 
agm`Z (H$m°na gë\o$Q>, Bngm°_ bdU)  Ho$  
CËnmXZ _|, 
yy H$mJO, M_© dó Am¡a  ñdMm{bV dmhZ (automibles) CÚmoJ  _|  Cn`moJ 
hmoVm h¡ &
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Bgo OmZ br{OE :
_o¾oer`_ gë\o$Q> (MgSO4. 7H2O) H$mo Bngm°_ bdU H$hVo h¡ & `h nmZr _| 
àmá hmoZodmbm IZrO h¡ & Bgo g~go nhbo B§½b¡ÊS> Ho$ Bngm°Z ZJa go AmpñdV 
{H$`m J`m Wm &

4.	 H$m~m}{ZH$ Amåb (H2CO3) H$m Cn`moJ :
yy H$moH$ O¡go no` H$s V¡`mar _|,

5.	 Eo¹o$ar{O`m (Aqua Regia) H$m Cn`moJ :
yy gmoZm Am¡a ßbmQ>r{Z`_ O¡go YmVwAm| na {S>OmBZ CËH$sU© H$aZo _| Cn`moJ H$aVo h¢&

Bgo OmZ br{OE :
Eo¹o$ar{O`m à~b h¡S´>moŠbmoarH$ Amåb Am¡a à~b Z¡{Q´>H$ Amåb H$m 3:1 H$m {_lU 
hmoVm h¡ & Bg {_e«U _| gmoZm Am¡a ßbmQ>r{Z`_ YmVwE| Jb OmVr h¡ &

àË`måb (Bases) :
Š`m Amn H$^r H$aobm H$m ñdmX {b`m h¡ ? AmnH$mo

AmH¥${V 8.9 : H$aobm

  
CgH$m ñdmX H¡$gm bJVm h¡ ? ñnï>V… Zm_ Ho$ AZwgma 
H$Sw>dm hmoVm h¡ & ̀ h H$Sw>dmnZ H$m H$maU Cg_| CnpñWV 
amgm`{ZH$ `m¡{JH$ h¡ &

amgm`{ZH$ `m¡{JH$ Omo ñdmX _| H$Sy>do hmoVo h¢ do, 
àË`måb H$hbmVo h¢ &

Amåbm| _| O¡go h¡S´>moOZ ^mJ hmoVm h¡ d¡go àË`måbm| _| h¡S´>mpŠgb (OH) ^mJ 
hmoVm h¡ & àË`måbm| _| YmVwAm| Ho$ gmW EH$ AWdm A{YH$ h¡S´>mpŠgb g_yh hmoVo h¡ &

àË`måb YmpËdH$ ^mJ h¡S´>m°pŠgb g_yh
Na (OH) Na+ (OH)

_

Ca (OH)2 Ca++ 2(OH)
_

O~ àË`måb nmZr _| {dbo`erb hmoVo h¢ Vmo do Cnamoº$ Vm{bH$m _| Xem©`o O¡go 
YmpËdH$ VWm h¡S´>m°pŠgb g_yhm| _| {dK{Q>V hmoVo h¢ &
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Bgo OmZ br{OE :

YmVwAm| Ho$ AmŠgmBS> Am¡a h¡S´>m°ŠgmBS> àË`måb hmoVo h¡§ &

Š`m g^r àË`måb nmZr _| {dbo`erb hmoVo h¢ ? Zht, g^r àË`måb nmZr _| 
{dbo`erb Zht hmoVo h¢& Omo àË`måb nmZr _| {dbo`erb hmoVo h¢ Am¡a h¡S´>m°Šgrb 
Am`m°Z [(OH)

_ 
] CËnÞ H$aVo h¢, do jma (alkali)  H$hbmVo h¢ &

Bgo OmZ br{OE :

g^r jma àË`måb hmoVo h¢ naÝVw g^r àË`måb jma Zht hmoVo &

àË`måb Omo nmZr _| {dbo`erb hmoVo 
h¡ jma H$hbmVo h¢ &

jma Omo nmZr _| {dbò erb Zht hmoVo 
Ajma (non alkali) H$hbmVo h¢ &

�� gmo{S>`_ h¡S´>mŠgmBS>

�� nmoQ>m{e`_ h¡S´>mŠgmBS>

�� Aë`w{_{Z`_ h¡S´>mŠgmBS>

�� Vm§~o H$m h¡S´>mŠgmBS> (H$m°na 
h¡S´>mŠgmBS>)

àË`måbm| Ho$ JwUY_© (Properties of bases) :

àË`måb Ho$ ^m¡{VH$ JwUY_© (Physical properties of bases) :

1.	 ñdmX : àË`måb ñdmX _| H$S>do hmoVo h¢ &

2.	 AZw^d : àË`måb H$mo ñne© H$aZo na gm~yZ O¡gm AZw^d hmoVm h¡ &

3.	 MmbH$Vm: àË`måb Ho$ {db`Z {dYwÎm Ho$ gwMmbH$ hmoVo h¡ &

4.	 g§jm[a`Vm : Hw$N> àË`måb g§jmaH$ hmoVo h¢ &

Bgo OmZ br{OE :

NaOH  AË`ÝV g§jmaH$ àË`måb h¡ &  H$m~m}{ZH$ Amåb  ~hþV H$_  g§jmaH$ 
Amåb h¡ &
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5.  {bQ>_g à^md  (Litmus effect) : 

H$m ©̀H$bmn 8.4 : EH$ {bQ>_g H$mJO H$mo gmo{S>̀ _ h¡Ś>mŠgmBS> {db`Z _| Sy>~mB©E& 
AmnH$mo Š`m {XImB© XoVm h¡ ? àË`måb bmb {bQ>_g H$mJO H$mo Zrbm H$aVo h¢ &

AmH¥${V 8.10
  EH$ ~y±X àË`måb _| Sy>~m bmb {bQ>_g

H$m`©H$bmn 8.5 : Ka na AnZo ñd`§ Ho$ {bQ>_g H$mJO 

AmH¥${V 8.11  
bmb ~§X Jmo^r

V¡`ma H$s{OE & EH$ nmÌ _| Hw$N> bmb ~§X Jmo^r Ho$ 
Qw>H$S>o C~m{bE & R>§S>m H$aHo$, a§JrZ nmZr {ZH$m{bE 
& gmoIVm H$mJO (blotting paper) Ho$ n{Å>`m| H$mo Bg 
a§JrZ nmZr _| Sy>~mB©E & {ZH$mbH$a CÝh| ßbmpñQ>H$ 
H$mJO na gyIm br{OE & Amn H$m$ {bQ>_g H$mJO 
V¡`ma hmo J`m h¡ & 

amgm`{ZH$ JwUY_© (Chemical properties) :
àË`måb, Amåbm| Ho$ gmW à{V{H«$`m H$aVo hþE bdU Am¡a nmZr V¡`ma H$aVo h¡& 

CXmhaU Ho$ {bE O~ àË`måb H¡$bpí`_ h¡S´>mŠgmBS> J§YH$ Amåb Ho$ gmW à{V{H«$`m 
H$aVm h¡ Vmo H¡$b{e`_ gë\o$Q> Am¡a nmZr CËnÞ hmoVo h¡ &

��  H¡$b{e`_ h¡S´>mŠgmBS> + J§YH$ Amåb → H¡$b{e`_ gë\o$Q> (bdU) + nmZr

��  gmo{S>̀ _² h¡Ś>mŠgmBS> + h¡Ś>moŠbmoarH$ Amåb → gmo{S>̀ _ ŠbmoamBS> (bdU)+nmZr

gyMH$ (Indicators) :
gyMH$ amgm`{ZH$ nXmW© h¡ {OÝh|, nXmW© H$mo Amåbr`, àË`måbr` AWdm VQ>ñW 

(Z Amåbr` Zm àË`måbr`) gy{MV H$aZo _| Cn`moJ H$aVo h¢ &

{bQ>_g gm_mÝ`ê$n go Cn`wº$ {H$`m J`m gyMH$ h¡ & hëXr Am¡a bmb 
Jmo^r àmH¥${VH$ gyMH$ h¡, _rW¡b Ama|O (methyl orange) Am¡a {\$Zmo\$W¡brZ 
(phenolphthalein) à`moJembm _| Cn`wº$ gyMH$ h¡ &
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Amåb Am¡a jmam| H$mo {d{^Þ gyMH$ {_bmZo na hmoZodmbo a§J na{dV©Z {ZåZ 
Vm{bH$m _| {X`m J`m h¡ &

H«$_m§H$ gyMH$ Amåbm| _| a§J jmam| _| a§J

1. bmb-~§X Jmo^r 
(~¢JZr) bmb ham

2. hbXr H$m {db`Z 
(hbXr)

a§J _| H$moB© n[adV©Z 
Zht

bmb {_{lV 
^yam

3. Zrbm {bQ>_g bmb --

4. bmb {bQ>_g -- Zrbm

5. {_W¡b Am°a|O bmb hëXr

6. {\$ZmâW¡brZ a§J hrZ Jwbm~r

àË`måbm| Ho$ Cn`moJ (Uses of bases) :

gmo{S>`_ h¡S>́m°ŠgmBS>, H¡$b{e`_ h¡Ś>mŠgmBS> Am¡a A_moZr`_ h¡Ś>mŠgmBS> AË`{YH$ 
Cn`moJ {H$`o OmZodmbo àË`måb h¢ &

1.	 gmo{S>`_ h¡S´>m°ŠgmBS> (NaOH) (H$mpñQ>H$ gmoS>m) Ho$ Cn`moJ :

yy dó, ßbmpñQ>H$ Am¡a gm~yZ CÚmoJm| _o Cn`moJ H$aVo h¢ &

yy n¡Q´>mobr`_ Ho$ ew{ÕH$aU _| Cn`moJ H$aVo h¡ &

yy ao`mZ, XdmB© Am¡a H$mJO V¡`ma H$aZo _| Cn`moJ H$aVo h¢ &

2.	 H¡$b{e`_ h¡S´>mŠgmBS> [Ca(OH)2] (MyZo H$m nmZr) Ho$ Cn`moJ :

yy Xrdma H$mo MyZm bJmZo Cn`moJ H$aVo h¡ &

yy Amåb {dfm`º$ Ho$ {bE àË`m¡fY Ho$ ê$n _| Cn`moJ H$aVo h¢ &

yy {da§OH$ MyU© (bleaching powder), gr_|Q>, Jmam Am¡a H$dH$Zmer Ho$ V¡`ma 
H$aZo _| Cn`moJ H$aVo h¢ &

yy àm{U`m| H$s ËdMm go bmo_ (fur) {ZH$mbZo Ho$ {bE Cn`moJ H$aVo h¢ &
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3.	 A_mo{Z`_ h¡S´>m°ŠgmBS> [NH4(OH)] H$m Cn`moJ :

yy H$nS>m| Ho$ ñ`mhr Ho$ XmJ Am¡a J«rg (grease) Ho$ XmJ {_Q>mZo Cn`moJ H$aVo h¢ &

yy A_mo{Z`_ Z¡Q´>oQ> O¡go Cd©aH$, a§J, ßbmpñQ>H$ Am¡a Z¡bmZ Ho$ CËnmXZ _| Cn`moJ 
H$aVo h¢ &

Bgo OmZ br{OE :

A_mo{Z`_ h¡S´>m°ŠgmBS> EH$ Eogm àË`måb h¡ {Og_| YmpËdH$ na_mUw Zht hmoVm & 
~Xbo _| Cg_| (NH4)

+ _ybH$ hmoVm h¡ &

VQ>ñWrH$aU (Neutralization) :

à`moJ : 

e§Hw$ AmH$ma (conical) âbmñH$ _| 10 ml gmo{S>`_ h¡S´>mŠgmBS> {db`Z 
br{OE & S´>m°na Ûmam {\$ZmâW¡brZ H$s Hw$N> ~y§Xo Cg_| {_bmH$a {dbmo{S>V H$s{OE 
& {db`Z H$m a§J H¡$gm h¡? gmo{S>`_ h¡S´>mŠgmBS> EH$ jma hmoZo go dh Jwbm~r a§J 
H$m hmo OmVm h¡ &

ã`yaoQ>

J§YH$ Amåb 

e§Hw$ AmH$ma H$m âbmñH$

gmo{S>`_ h¡S´>mŠgmBS> Am¡a 
{\$ZmâW¡brZ

g\o$X Q>mBb

AmH¥${V 8.12 : VQ>ñWrH$aU A{^{H«$`m

ã`yaoQ>

vv
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EH$ ã`yaoQ> Ûmam J§YH$ Amåb H$s Hw$N> ~y§Xo {_bmH$a âbmñH$ {hbmBE & AmnH$mo 
Š`m {XImB© XoVm h¡?

O¡go-O¡go J§YH$ Amåb H$s ~y±Xo {_bmZo na Jwbm~r a§J Yrao Yrao {ddU© (fade) 
hmoVo OmVm h¡ & J§YH$ Amåb H$s ~±yXo A{YH$ {_bmZona, Jwbm~r a§J nyU© ê$n go 
Mbm OmVm h¡ Am¡a {db`Z dU© a{hV hmo OmVm h¡ & `h Š`m gy{MV H$aVm h¡ ? 

A~ {db`Z Amåbr` JwU boVm h¡ & A~ EH$ ~y§°X gmo{S>`_ h¡S´>mŠgmBS> {db`Z 
{_bmH$a {dbmo{S>V H$s{OE &{db`Z nwZ… Jwbm~r a§J H$m ~ZVm h¡ & EH$ ~y§±X J§YH$ 
Amåb {_bmB©E & A~ Š`m hmoVm h¡? {db`Z dU© a{hV hmoVm h¡ &

àË`måb Am¡a Amåb A{^{H«$`m H$aHo$ bdU Am¡a nmZr V¡`ma H$aVo h¢ & Bg 
A{^{H«$`m  H$mo  VQ>ñWrH$aU A{^{H«$`m (neutralization reaction)  H$hVo  
h¡& n[aUmm_ñdê$n àmá {db`Z  VQ>ñWrH¥$V {db`Z (neutralized solution) 

H$hVo h¢ &

Bg {db`Z H$m Amåbr` Am¡a àË`måbr` JwU Mbo OmZo na dh VQ>ñW {db`Z 
H$hVo h¢ &

VQ>ñWrH$aU Ho$ AZwà`moJ (Application of neutralization) :

VQ>ñWrH$aU h_mar X¡{ZH$ OrdZ _| ~hþV Cn`moJr h¡ & _Yw_»Ir Ho$ H$m§Q>o 
Amåbr` hmoVo h¡& S>§H$ _mao ñWmZ na àË`måbr` ~|qH$J MyU© VQ>ñWrH$aU hmoH$a 
doXZm H$mo H$_ H$aVm h¡ Am¡a ËdMm H$m ObZ (burning sensation) ^r e_Z 
hmoVm h¡ &

Amhma nMZ hmoZo Ho$ {bE Amdí`H$ h¡S´>moŠbmoarH$ Amåb h_mao noQ> _| hmoVm h¡& 
R>rH$ g_` na Amhma godZ Z H$aZo na AWdm AñdmñWnyU© ^moOZ godZ H$aZo na 
noQ> _| A{YH$ _mÌm _| Amåb CËnÞ hmoVm h¡ {Oggo AñdñWVm VWm noQ> Ho$ AÝV… 
gVh H$mo hm{Z nhþ±MVm h¡& bJVm h¡& AmåbamoYH$ (antacids) boH$a AñdñWVm 
H$mo Xÿa H$a gH$Vo h¡ & AmåbamoYH$ boZo go noQ> _| VQ>ñWrH$aU hmo OmVm h¡ &

{H$gmZ bmoJ Amåbr` ahZodmbr {_Å>r H$mo MyZm (H¡$b{e`_ AmŠgmBS>) {_bmVo 
h¢, Bggo {_Å>r H$m VQ>ñWrH$aU hmoVm h¡ Am¡a noS>-nm¡Yo CJVo h¢& A{YH$ Amåbr` 
A{YH$ jmar` {_Å>r _| noS>-nm¡Yo CJVo Zht &
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Amåb Am¡a àË`måb H$s VwbZm (Acids and bases - A comparison) :

JwUY_© Amåb àË`måb

ñdmX IÅ>m H$S>dm

AZw^d
ÁdbZerb/ËdMm H$mo 
ObmVm h¡ &

ñne© H$aZo na gm~yZ O¡gm 
bJVm h¡ &

{bQ>_g H$mJO H$m 
à^md

Zrbm {bQ>_g H$mJO bmb 
~ZVm h¡ &

bmb {bQ>_g H$mJO Zrbm 
~ZVm h¡ &

g§jm[a`Vm g§jmaH$ hmoVo h¢ &
Hw$N> àË`måb g§jmaH$ 
hmoVo h¢ &

MmbH$Vm {dYwÎm Ho$ MmbH$ h¡ & {dYwÎm Ho$ MmbH$ h¡ &

EH$ Xÿgao na 
à{V{H«$`m

àË`måbm| Ho$ gmW à{V{H«$`m 
H$aHo$ bdU Am¡a nmZr V¡`ma 
H$aVo h¡&

Amåbm| Ho$ gmW à{V{H«$`m 
H$aHo$ bdU Am¡a nmZr 
V¡`ma H$aVo h¡ &

bdU (Salts) :

AmnH$mo kmV hþAm {H$ Amåb Am¡a àË`måb Ho$ VQ>ñWrH$aU à{V{H«$`m go bdU 
V¡`ma hmoVo h¢ & Amn `h OmZVo h¡ {H$ YmVwE|, YmVwAm| Ho$ AmŠgmBS>, YmVwAm| Ho$ 
H$m~m}ZoQ> Am¡a YmVwAm| Ho$ ~mBH$mo~m}ZoQ> Amåb Ho$ gmW à{V{H«$`m H$aHo$ bdU V¡`ma 
H$aVo h¡§ &

bdUm| Ho$ JwUY_© (Properties of salts) :

bdUm| Ho$ gm_mÝ` JwUY_© BgàH$ma h¢ &

1.	 A{YH$Îma bdU  KZê$nr hmoVo h¢,  CZHo$ JbZm§H$ (melting point) 
Am¡a ¹$WZm§H$ (boiling point) Cƒ hmoVo h¢&

2.	 A{YH$Va bdU nmZr _| {dbo`erb hmoVo h¢ &

3.	 nmZr _| {dbo`erb bdU {db`Z H$mo {dYwÎm MmbH$ ~ZmVo h¢ &
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bdUm| Ho$ Cn`moJ :

1.	 gmoS>{`_ ŠbmoamBS> (gm_mÝ` bdU) :
yy _mZd eara Ho$ {bE Aën_mÌm _| Amdí`H$ h¡, `h h_mao Amhma H$mo ñdm{Xï> 

~ZmVm h¡&

yy AmMma ~ZmZo _| (pickling) Am¡a _m§g VWm _ÀN>br Ho$ n[aajU H$aZo _| 
Cn`moJ H$aVo h¢&

yy Hw$åhmar _| M_H$mZo Ho$ H$m`© Cn`moJ H$aVo h¢ &

yy ŠbmoarZ, h¡S´>mo ŠbmoarH$ Amåb, gmo{S>`_ H$m~m}ZoQ>, gmo{S>`_ h¡S´>m°ŠgmBS> Am¡a 
gmo{S>`_ ~mB H$m~m}ZoQ> Ho$ CËnmXZ _| Amdí`H$ hmoVm h¡ &

2.	 gmo{S>`_ H$m~m}ZoQ> (Na2CO3) (YmdZ gmoS>m -washing soda) :
yy H$nS>m| H$s g\$mB© _| Cn`moJ H$aVo 
yy n¡Q´>mo{b`_ Ho$ ew{ÕH$aU _| Cn`moJ H$aVo 
yy H$m°pñQ>H$ gmoS>m, ~moaoŠg (borax) An_mO©H$ Am¡a H$m§M Ho$ CËnmXZ _| Cn`moJ 

H$aVo h¢&

3.	 gmo{S>`_ ~mBH$m~m}ZoQ>  (NaHCO3) (~oqH$J gmoS>m) H$m Cn`moJ &
yy ~«oS> Am¡a Ho$H$ O¡go ~oH$ar nXmWm] H$mo V¡`ma H$aZo _|, 

AmH¥${V 8.13  
A{¾em_H$ `§Ì

yy EH$ AmåbamoYH$ Ho$ ê$n _|, 
yy A{¾em_H$ `§Ìm| _| hmoVm h¡ & 

4.	 H$m°na gë\o$Q> Vy{V`m (CuSO4) H$m Cn`moJ :
yy XdmB© V¡`ma H$aZo _|, 
yy H$dH$Zmer Ho$ ê$n _|,
yy BboŠQ´>mo ßboqQ>J, a§J V¡̀ ma H$aZo _|, Am¡a Ho${bH$mo qàqQ>J 

_| hmoVm h¡ &

5.	 nmoQ>m{e`_ Z¡Q´>oQ> (KNO3)  H$m Cn`moJ :
yy H$m§M, Cd©aH$ Am¡a àerVH$ (refrigeration) CÚmoJm| _| &
yy ~méX (gun powder) Ho$ CËnmXZ _| >&
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6.	 nmoQ>me Amåb [(KAl (SO4)2] ({\$Q>H$ar) H$m Cn`moJ :

yy nmZr Ho$ ew{ÕH$aU Am¡a M_©emoYZ _| Cn`moJ H$aVo h¢ &

7.	 Mm§Xr H$m Z¡Q´>oQ> (Silver nitrate) (AgNO3) H$m Cn`moJ :

yy {\$ë_ Xodbn (develop) H$aZo _| Cn`moJ H$aVo h¢ & AmOH$b BgH$m A{YH$ 
Cn`moJ Zht hmoVm Š`m| {H$ AmO {S>{OQ>b \$moQ>moJ«m\$s OZ{à` h¡ &

Bgo OmZ br{OE :

àm{U`m| Ho$ M_© go M_S>m V¡`ma H$aZo H$s à{H«$`m H$mo Q>oqZJ (M_©emoYZ) H$hVo 
h¢&

pH  _yë` (pH value) :
Š`m nXmWm|§ H$s Amåbr`Vm AWdm àË`måbr`Vm H$m à_mU _mn gH$Vo h¢? Bgo 

pH n{Å> Zm_H$ {deof n{Å> go _mnVo h¡§ &

VQ>ñW
àË`måb

_o¾o{e`m XÿYXyY

nmZrJmo~rZt~ H$m 
ag

h¡S´>moŠbmoarH$ Amåb

Amåb

AmH¥${V 8.14 : pH n{Å>

Bgo OmZ br{OE :
pH  n{Å> EH$ {db`Z H$r Amåbr`Vm AWdm àË`måbr`Vm Xem©Vm h¡ &  dh 

h¡S´>moOZ A¶m°Z gm§ÐVm H$m ‘mnZ h¡&
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EH$ nXmW© H$m pH _yë` pH _mnZr na 0 go gmV go H$_ (AWm©V 0, 1, 2, 
3, 4, 5, 6) h¡ Vmo dh nXmW© Amåbr` hmoVm h¡ &

`Xr pH _yë` pH _mnZr na 7 go A{YH$ 14 VH$ (8, 9, 10, 11, 12, 
13, 14) h¡ Vmo dh nXmW© àË`måbr` hmoVm h¡ &

pH  _mnZr 7 gy{MV H$a| Vmo Š`m ~VmVm h¡ ?

`Xr pH  _mnZr 7 Xem©`o Vmo dh Z Amåb h¡ Zm àË`måb h¡ &  dh VQ>ñW 
{db`Z h¡ &

h_mao X¡{ZH$ OrdZ _| pH _yë` H$m _hËd 
(Importance of pH in daily life) :

_Zwî` H$m eara 7 Am¡a 7.8 pH _yë` Ho$ ì`m{á _| H$m`©{Zdm©{hV H$aVm h¡& 
_Zwî` Ho$ noQ> _| h¡S´>moŠbmo[aH$ Amåb (1.5 go 4 pH) V¡`ma hmoVm h¡ Vm{H$ dh 
nmMZ {H«$`m _| ghm`H$ hmo &

Bg Amåb Ho$ ~T>Zo na EH$ AmåbamoYH$ (hëH$m àË`måb) godZ H$aZo go A{YH$ 
à_mU H$m Amåb VQ>ñWrH¥$V hmoVm h¡ &

{bdm (bmb ag) 6.5 - 7.5 pH

Cnar A_me` 4.0 - 6.5 pH

{ZMbm A_me` 1.5 - 4.0 pH

{S>`moS>rZ_ 7.0 - 8.5 pH

N>moQ>r Am§V 4.0 - 7.0 pH

~S>r Am§V 4.0 - 7.0 pH

AmH¥${V 8.15 : _mZd nmMZ _mJ© - pH ì`m{á MmQ>© 

	 _w±h _| pH H$m _yë` 6.5 go 7.5 hmoZm Mm{hE & `{X pH H$m _yë` 6.5 
go H$_ hmo Vmo Amåbr`Vm ~T>Vr h¡ {Oggo Xm§V gS>Vo h¢& Bgo amoH$Zo Ho$ {bE Eogo 
Qy>WnoñQ> go Xm§V gm\$ H$aZm Mm{hE Omo àË`måbr` h¡ &

dZñn{V H$s ~T>moVar _| {_Å>r H$m pH _yë` ~hþV _hËdnyU© h¡ &
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`mX a{IE 

�� amgm`{ZH$ `m¡{JH$m| H$mo Amåb, àË`måb Am¡a bdUm| _| dJuH¥$V H$aVo h¢ &

�� Amåbm| H$mo O¡{dH$ Amåb Am¡a IZrOr` Amåbm| _| dJuH¥$V H$a gH$Vo h¢ &

�� àmH¥${VH$ ê$n go àmá Amåb O¡{dH$ Amåb H$hbmVo h¡ &

�� IZrOr` Amåb ^y{_ go àmá IZrOm| go V¡`ma {H$`o OmVo h¢ &

�� O~ Amåb nmZr _| {dbo`erb hmoVo h¡ Vmo dh h¡S´>moOZ ^mJ Am¡a _ybH$ ^mJ 
_| {dK{Q>V hmoVo h¡ &

�� Amåb EH$ `m¡{JH$ h¡ Omo nmZr _| {dbo`erb hmoZo na Ho$db h¡S´>moOZ Am`mZ 
KZmË_H$ A`mZ Ho$ ê$n _| _wº$ H$aVm h¡ &

�� Amåb ñdmX _| IÅ>o Am¡a g§jmaH$ hmoVo h¡ &

�� nmZr _| {dbrZ Amåb {db`Z H$mo g§dmhH$ ~ZmVm h¡ &

�� Amåb Zrbo {bQ>_g H$mJO H$mo bmb a§J _| n[adV©Z H$aVm h¡ &

�� Amåb YmVwAm| Ho$ gmW à{V{H«$`m H$aZo na AZwH«$_ bdU V¡`ma H$aVo h¡§ Am¡a 
h¡S´>moOZ _wº$ H$aVo h¢ &

�� YmVwAm| Ho$ H$m~m}ZoQ> Am¡a ~mBH$m~m}ZoQ> Ho$ gmW Amåb à{V{H«$`m H$aHo$ bdU, 
H$m~©Z S>mB AmŠgmBS> Am¡a nmZr V¡`ma H$aVo h¡ &

�� h¡S´>moŠbmoarH$ Amåb gaog Ho$ CËnmXZ _|, gm_mÝ` bdU Ho$ ew{ÕH$aU _o§ ½byH$moO 
Am¡a ŠbmoamBS>m| H$mo V¡`ma H$aZo _| Cn`moJ H$aVo h¢ & Bgo dó CÚmoJ, YmVwAm| 
H$mo {S>ã~o ~ZmZo OmoS>Zo Am¡a M_H$mZo Ho$ nyd© g\$mB© Ho$ {bE Cn`moJ H$aVo h¢ &

�� Z¡{Q´>H$ Amåb H$mo Vm§~m, {nÎmb AWdm H$m§go Ho$ nmÌm| na {S>OmBZ CËH$sU© 
H$aZo Am¡a A_yë` YmVwAm| Ho$ ew{ÕH$aU H$aZo _| Cn`moJ H$aVo h¢ & YmVwAm| H$mo 
CZHo$ A`ñH$m| go {ZîH$f©U H$aZo _| VWm a§J, gwJ§Y, ßbmpñQ>H$, ao`mZ, Cd©aH$, 
{dñ\$moQ>H$ Am¡a XdmB©`m| Ho$ CËnmXZ _| Cn`moJ H$aVo h¢ &
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�� J§YH$ Amåb H$mo n¡Q´>mob Ho$ ew{ÕH$aU, Cd©aH$, An_mO©H$, XdmB©, ßbmpñQ>H$, 
a§J Am¡a agm`Zm| Ho$ CËnmXZ _| Cn`moJ H$aVo h¢ & Bgo H$mJO, M_©, dó Am¡a 
ñdMm{bV `§Ìmo Ho$ CÚmoJm| _o Cn`moJ H$aVo h¢ &

�� H$m~m}{ZH$ Amåb _¥Xþ no` V¡`ma H$aZo _| Cn`moJ H$aVo h¡ &

�� Eo¹o$ar{O`m A_yë` YmVwAm| na {S>OmBZ CËH$sU© H$aZo Cn`moJ H$aVo h¢ &

�� àË`måb nmZr _| {dbo`erb hmoZo na do EH$ YmpËdH$ ^mJ Am¡a EH$ h¡S´>mŠgrb 
g_yh _| {dK{Q>V hmoVo h¡ &

�� àË`måb ñdmX _| H$S>do hmoVo h¢ &

�� àË`måb H$mo ñne© H$aZo na gm~yZ O¡gm AZw^d hmoVm h¡ &

�� àË`måb nmZr _| Jb OmZo na {dYwÎm Ho$ g§dmhH$ ~ZVo h¡ &

�� Hw$N> àË`måb g§jmaH$ hmoVo h¡ &

�� àË`måb bmb {bQ>_g H$mo Zrbo a§J _| n[adV©Z H$aVo h¡ &

�� àË`måb, Amåb Ho$ gmW à{V{H«$`m H$aHo$ bdU Am¡a nmZr V¡`ma H$aVo h¡ &

�� EH$ gyMH$ amgm`{ZH$ nXmW© h¡ Omo dñVw Amåbr`, àË`måbr` AWdm VQ>ñW 
hmoZo H$m gyMZm XoVm h¡ & hëXr Am¡a bmb Jmo^r àmH¥${VH$ gyMH$ h¡ &

�� {Q>b_g H$mJO, {_W¡b Am°a|O Am¡a {\$Zmo\$W¡brZ gm_mÝ` gyMH$ h¡ &

�� gmo{S>`_ h¡S´>mŠgmBS> (H$m°pñQ>H$ gmoS>m) H$mo dó, ßbmpñQ>H$ Am¡a gm~yZ CÚmoJm| 
_| Cn`moJ H$aVo h¢ & VWm n¡Q´>mob Ho$ ew{ÕH$aU Am¡a ao`mZ, XdmB© Am¡a H$mJO 
Ho$ CËnmXZ _| Cn`moJ H$aVo h¡ &

�� H¡$b{e`_ h¡S´>mŠgmBS> (MyZo H$m nmZr) Kam| H$s Xrdmam| H$mo MyZm bJmZo, 
{da§OH$ MyU©, gr_|Q> Am¡a H$dH$ZmeH$ Ho$ CËnmXZ _| Cn`moJ H$aVo h¡ & Bgo 
Amåb {dfm`º$ Ho$ {bE àË`m¡fY Ho$ ê$n _| Am¡a àm{U`m| H$s ËdMm go bmo_ 
{ZH$mbZo Cn`moJ H$aVo h¡ &
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�� A_mo{Z`_ h¡S´>mŠgmBS> H$mo H$nS>mo na ~Zo ñ`mhr,  J«rg Ho$  XmJ   {ZH$mbZo 
Cn`moJ H$aVo h¡ & Cgo Cd©aH$, a§J, ßbmpñQ>H$ Am¡a ZmBbmZ Ho$ CËnmXZ _| 
Cn`moJ H$aVo h¢ &

�� {db`Z  Omo  ñd^md  _| Z  Amåbr` h¡  Zm  àË`måbr` h¡ dh VQ>ñW  
{db`Z hmoVm h¡ &

�� bdU, VQ>ñWrH$aU A{^{H«$`m go AWdm YmVwAm| Ho$ AmŠgmBS>, YmVwAm| H$m~m}ZoQ> 
AWdm YmVwAm| Ho$ ~mBH$m~m}ZoQ> Ho$ gmW Amåbm| Ho$ à{V{H«$`m go V¡`ma hmoVo h¢ &

�� A{YH$Va bdU KZê$nr hmoVo h¢ Am¡a CZHo$ ¹$WZm§H$ Am¡a JbZm§H$ Cƒ hmoVo 
h¡& do nmZr _o§ Jb OmVo h¢ Am¡a {db`Z H$mo {dYwÎm Ho$ gwMmbH$ ~Zm XoVo h¡ &

�� gmo{S>`_ ŠbmoamBS> _mZd eara Ho$ ~hþV Amdí`H$ h¡ & Cgo AMma V¡`ma H$aZo, 
_m§g Am¡a _ÀN>br Ho$ g§ajU _| Cn`moJ H$aVo h¢ &

�� YmdZ gmoS>m H$mo H$nS>m| H$s YwbmB© Am¡a n¡Q´>mo{b`_ Ho$ ew{ÕH$aU _| Cn`moJ 
H$aVo h¢&

�� ~oqH$J gmoS>m H$mo ~oH$ar nXmWm} Ho$ V¡`mar _| Cn`moJ H$aVo h¢ &

�� Vm§~o Ho$  gë\o$Q> H$mo XdmB© Ho$ CËnmXZ Am¡a H$dH$ZmeH$ Ho$ ê$n _| Cn`moJ 
H$aVo h¢ &

�� nmoQ>m{e`_ Z¡Q´>oQ> H$mo H$m§M, Cd©aH$, Am¡a àerbH$ CÚmoJm| _| Cn`moJ H$aVo h¢ &

�� nmoQ>me Amb_ ({\$Q>H$ar) H$mo nmZr Ho$ ew{ÕH$aU _| Cn`moJ H$aVo h¡ &

�� Mm§Xr Ho$ Z¡Q´>oQ> H$mo {\$ë_ H$s YwbmB© _| Cn`moJ H$aVo h¢ &

�� pH  Zm_H$ _mnZr H$mo nXmWm}§ H$s Amåbr`Vm Am¡a àË`måbr`Vm H$mo _mnZo Ho$ 
{bE Cn`moJ H$aVo h¡ &

�� pH _mnZr na eyÝ` go gmV go H$_ _yë` nXmW© H$m Amåbr`Vm Xem©Vm h¡ &

�� `{X pH _mnZr na gmV go Mm¡Xh _yë` {gÕ H$aVm h¡ {H$ nXmW© àË`måb h¡ &

�� pH _mnZr na ~am~a gmV H$m _yë` Xem©Vm h¡ {H$ dñVw VQ>ñW h¡ &
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�� Am_mí` _| Amåbr`Vm ~T>Zo na AñdñWVm H$m AZw^d hmoVm h¡ &

�� _y±h _| Amåbr`Vm ~T>Zo na Xm§V gS>Zo bJVo h¢ &

gyMZmE±

yy {S>ã~m| _| ~§X Amhma godZ H$aZo go h_mao eara H$s nmMZ e{º$ na n[aUm_ 
nS>Vm h¡& Bgo godZ _V H$s{OE &

yy CÎm_ ^moOZ godZ H$aZo H$s AmXÎm a{IE & gw~h _| amOm H$s Vah ^moOZ 
H$s{OE &

yy h_mar à{VamoYH$ e{º$ ~T>mZodmbo {dQ>m{_Z C go ^anya \$b Am¡a gpãO`m± 
godZ H$s{OE &

Aä`mg

I.	 àË`oH$ nyU© / AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o J`o h¢ & ghr CÎma 
MwZH$a CgHo$ à{V EH$ {Q>H$ () g§Ho$V bJmBE :

1.	 `h EH$ O¡{dH$ Amåb Zht h¡

A) bopŠQ>H$ Amåb	 Am) Eo{g{Q>H$ Amåb

B) H$m~m}{ZH$ Amåb	 B©) gr{Q´>H$ Amåb

2.	 h¡S´>moŠbmoarH$ Amåb H$m Cn`moJ Bg_| hmoVm h¡ 

A) gmoZo O¡go A_yë` YmVwAm| Ho$ ew{ÕH$aU _|

Am) n¡Q´>mob Ho$ ew{ÕH$aU _|

B) gm_mÝ` bdU Ho$ ew{ÕH$aU _|

B©) _¥Xþ no` V¡`ma H$aZo _|

3.	 H$m°pñQ>H$ gmoS>m Bg CÚmoJ _| Cn`moJ Zht H$aVo 

A) dó	 Am) ao`mZ

B) gm~yZ	 B©) gr_|Q>
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4.	 {_Å>r H$s Amåbr`Vm H$m VQ>ñWrH$aU H$aZo {H$gmZm| go Cn`wº$ amgm`Z

A) H¡$b{e`_ AmŠgmBS>	 Am) Ho$b{e`_ h¡S´>mŠgmBS>

B) H¡$b{e`_ H$m~m}ZoQ>	 B©) H¡$b{e`_ ŠbmoamBS> 

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

1.	 amgm`{ZH$ ê$n {dQ>m{_Z C H$mo ____________ H$hVo h¢ &

2.	 I{ZOr` Amåbm| H$mo ____________ ^r H$hVo h¢ &

3.	 nmZr _| {dbo`erb àË`måb H$mo ____________ H$hVo h¢ &

III.	 {ZåZm| Ho$ amgm`{ZH$ Zm_ {b{IE :

1.	 gm_mÝ` bdU	 2.	 H$m°pñQ>H$ gmoS>m	 3.	YmdZ gmoS>m

4.	 MyZo H$m nmZr	 5.	 ~oqH$J gmoS>m	 6.	Bng_² bdU

IV.	 ‘A’ gyMr _| O¡{dH$ Amåb Am¡a ‘Am’ gyMr _o§ {X`o JE Amhma nXmWm| Ho$   
 gmW OmoS>H$a {b{IE : 

	          A 		   				      Am

1.	 bopŠQ>H$ Amåb		 A)	 gbmX H$s n{Îm`m§°

2.	 \$m°{bH$ Amåb	 Am)	go~

3.	 Q>o{ZH$ Amåb		 B)	 H$ƒo Am_

4.	 Q>maQ>m[aH$ Amåb	 B©)	 Q>_mQ>a

5.	 _o{bH$ Amåb		 C)	 Mm`

			   D$)	 {d{ZJma

			   F$)	XÿY
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V.	 [ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 O¡{dH$ Amåb Š`m h¡?

2.	 {ZåZm| Ho$ Mma-Mma ^m¡{VH$ JwUY_© {b{IE - 

	 A) Amåb	

	 Am) àË`måb

3.	 gyMH$ {H$go H$hVo h¢ ? Xmo CXmhaU {b{IE &

4.	 VQ>ñWrH$aU à{V{H«$`m {H$go H$hVo h¢ ?

5.	 VQ>ñWrH$aU à{V{H«$`m Ho$ AZwà`moJ {b{IE ?

6.	 pH _yë` Š`m h¡ ? EH$ dñVw H$m pH 13 h¡ `h Š`m gy{MV H$aVm h¡ ?

7.	 EH$ {db`Z H$m pH _yë` gmV h¡, AmnH$mo Bg {db`Z Ho$ ~mao _| Š`m 
kmV hmoVm h¡ ?

8.	 {ZåZm| Ho$ Xmo-Xmo Cn`moJ {b{IE :

A) h¡S´>moH$ëmo[aH$ Amåb	

Am) J§YH$ Amåb

B) H$m°g{Q>H$ gmoS>m	

B©) MyZo H$m nmZr

C) gmo{S>`_ ŠbmoamBS>	

D$) ~oqH$J gmoS>m

E) YmdZ gmoS>m

9.	 EH$ à`moJ Ûmam {ddaU Xr{OE {H$ O~ Amåb, YmVwAm| Ho$ gmW A{^{H«$`m 
H$aVo h¢ Vmo h¡S´>moOZ _wº$ hmoVm h¡ &
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10. EH$  Amåb  Am¡a  H¡$b{e`_  H$m~m}ZoQ> H$s à{V{H«$`m H$mo g{MÌ dU©Z 
H$s{OE &

11.	EH$  àË`måb Am¡a  Amåb Ho$  VQ>ñWrH$aU A{^{H«$`m  Xem©Zo  EH$  à`moJ 
{b{IE &

12.	Amåb Am¡a àË`måb Ho$ Mma-Mma A§Va H$s gyMr ~ZmB©E &

13.	 h_mao X¡{ZH$ OrdZ _| pH H$m _hËd Š`m h¡ ?

VI.	 Š`m hmoVm O~ :

1.	 EH$ Zrbo {bQ>_g H$mo qZ~y Ho$ ag _| Sy>~mVo h¢ ?

2.	 J§YH$ Amåb Ho$ gmW nmoQ>m{e`_ à{V{H«$`m H$aVm h¡?

3.	 H¡$b{e`_ Ho$ gmW J§YH$ Amåb à{V{H«$`m H$aVm h¡?

4.	 _o¾r{e`_ H$m~m}ZoQ> Ho$ gmW J§YH$ Amåb à{V{H«$`m H$aVm h¡ ?

5.	 EH$ àË`måb, Amåb Ho$ gmW à{V{H«$`m H$aVm h¡ ?

VII.	 {ZåZm| Ho$ {bE H$maU Xr{OE :

1.	 EH$ ì`{º$ H$mo bmb qM{Q>`m§° H$mQ>Vr h¡ Vmo  CgHo$  ËdMm na ObZ H$s 
AZ^yVr  hmoVr h¡ &

2.	 EH$ H$nS>o Ho$ Qw>H$S>o  na  à~b J§YH$ Amåb H$s EH$ ~y±X  {JaZo na N>oX 
~ZVm  h¡ &

3.	 Amåb H$mo YmoVo h¡ naÝVw g^r àË`måb jma Zht hmoVo &

RR RR RR
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KQ>H$ - 9
na_mUw  
(ATOM)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� na_mUw eãX H$s ì`m»`m H$a|Jo &

�� Om°Z S>mëQ>Z H$s A{^YmaUmAm| H$s gyMr V¡`ma H$a|Jo &

�� Cnna_mpÊdH$ H${UH$mAm| AWdm na_mUw Ho$ _yb^m¡{VH$ H${UH$mAm| H$s gyMr 
V¡`ma H$a|Jo &

�� EH$ na_mUw Ho$ _yb^m¡{VH$ H${UH$mAm| Ho$ ñWmZm| H$mo nhMmZ|Jo &

�� na_mUw Ho$ _yb ^m¡{VH$ H${UH$mAm| Ho$ JwUY_m] H$s VwbZm H$a|Jo &

�� h¡S´>moOZ na_mUw H$s aMZm H$m dU©Z H$a|Jo &

�� na_mUw g§»`m Ed§ Ðì`_mZ g§»`m O¡go nXm| H$s ì`m»`m§ H$a|Jo &

�� na_mpÊdH$ aMZm _| H$dMm| H$mo nhMmZ|Jo &

�� H$dM _| A{YH$V_ BboŠQ´>moZm| H$s g§»`m H$s JUZm H$a|Jo &

�� BboŠQ´>moZ {dVaU H$s ì`m»`m H$a|Jo &

�� àW_ 12 VËdm| Ho$ na_mUw aMZm H$s AmH¥${V`m± ItM|Jo &

àmMrZ ^maV Ho$ VËdkmZr _hfu H$UmX Zo A{^J«hU Ed§ à{VnmXZ {H$`m {H$ 
Ðì` H$mo VmoS>Vo OmE±Jo Vmo Cgr Ðì` H$s N>moQ>r - N>moQ>r H${UH$mE± CnbãY hm|Jr & 
CÝhm|Zo EH$ Am¡a A{^J«hU {H$`m {H$ Ðì` H$mo VmoS>Vo-VmoS>Vo EH$ Eogr pñW{V VH$ 
nhþ±M|Jo {H$ CgH$mo Am¡a AmJo VmoS>m Zht Om gHo$Jm & Bg gyú_V_ H${UH$m {Ogo 
Am¡a AmJo VmoS>m Zht Om gHo$Jm, CgH$m Zm_ na_mUw (atom) aIm J`m &

J«rH$ VËdkmZr O¡go ë`m{gßng Ed§ S>o_mo{H«$Q>g Zo _h{f© H$mUmX Ho$ {gÕm§V 
Ho$ {bE gh_{V ì`º$ H$s & CÝhm|Zo na_mUw H$mo A{d^mOr H$U _mZ {b`m & `o 
n[aH$ënZmE± ñWyb ê$n _| Wt, ~pëH$ à`moJm| go à_m{UV Zht Wr &
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{~«{Q>e agm`ZVk Om°Z S>mëQ>Z Zo Bg VËd H$mo ñdrH$ma {H$`m & H$m\$s à`moJm| 
Ho$ AmYma na CÝhm|Zo S>mëQ>Z na_mUw {gÕm§V H$mo à{Vnm{XV {H$`m &

S>mëQ>Z H$m na_mUw {gÕm§V amgm`{ZH$ g§`moJ Ho$ {Z`_m| na AmYm[aV Wm &

Bgo OmZ br{OE :

amgm`{ZH$ g§`moJ Ho$ Xmo {Z`_ hmoVo h¢ &
yy amgm`{ZH$ A{^{H«$`m Ho$ Xm¡amZ nXmW© H$s Z Vmo g¥{ï> H$s Om gH$Vr, Am¡a 

Z hr Cgo {dZï> {H$`m Om gH$Vm h¡ &

yy amgm`{ZH$ A{^{H«$`m _| _ybVËd {Z{X©ï> AZwnmV _| hr ^mJ boVo h¢ &

Bgo OmZ br{OE :

AmH¥${V 9.1 
Om°Z S>mëQ>Z

Om°Z S>mëQ>Z, {~«{Q>e d¡km{ZH$ aho & ~mah df© H$s C_« _| 
AnZo ~S>o ^mB© H$mo ñHy$b MbmZo _| _XX H$aVo Wo & BZH$s 
EH$ à_wI H¥${V, agm`Z emó _| na_mUw {gÕm§V H$mo gZ 
1808 _| àñVwV {H$`m &  `h aggm`Zemó H$s ~w{Z`mXm| 
_| go EH$ h¡ & BÝhm|Zo dUmªYVm Ho$ ~mao _| ̂ r AÜ``Z {H$`m 
Omo S>mëQ>{Zñ_ Zm_ go OmZm OmVm h¡ &

S>mëQ>Z H$m na_mUw {gÕm§V (Dalton’s Atomic Theory) :
1808 _| Om°Z S>mëQ>Z Zo AnZm na_mUw {gÕm§V àñVwV {H$`m & CZH$s 

A{^YmaUmE± {ZåZ {b{IV h¢ &
�� g^r Ðì` N>moQ>o A{d^mOr na_mUw Zm_H$ H${UH$mAm| go ~Zo hþE h¢ &

�� na_mUwAm| H$s Z g¥{ï> H$s Om gH$Vr Am¡a Z hr {dZï> {H$`m Om gH$Vm h¡ &

�� H$B© àH$ma Ho$ na_mUw - {OVZo VËd hmoVo h¢, CVZo hr {d{dY àH$ma Ho$ na_mUw 
hmoVo h¢ &

�� EH$ àXÎm VËd Ho$ na_mUw Ho$ Ðì`_mZ Am¡a amgm`{ZH$ JwUY_© g_mZ hmoVo h¢ &

�� {d{^Þ  VËdm| Ho$  na_mUwAm|  Ho$  Ðì`_mZ Am¡a amgm`{ZH$  JwUY_©  {d{^Þ  
hmoVo h¢ &  
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�� VÎd _| na_mUw amgm`{ZH$ A{^{H«$`m _| ^mJ boVo h¢ &
�� {d{^Þ VÎd Ho$ na_mUw gab nyUmªH$m| Ho$ AZwnmV _| g§`moJ nmH$a `m¡{JH$m| H$m 
{Z_m©U H$aVo h¡§ &

�� {d{^Þ VËd Ho$ na_mUw CZHo$ na_mUw ^ma Ho$ {hgm~ go {d{^Þ hmoVo h¢ &

Bgo OmZ br{OE :
na_mpÊdH$ Ðì`_mZ EH$ na_mUw H$m Ðì`_mZ h¡ {Ogo na_mpÊdH$ Ðì`_mZ BH$mB© 
(atomic mass units - amu) _| _mnm OmVm h¡ & 1 amu H$mo S>mëQ>Z ^r 
H$hVo h¢ & `h H$m~©Z-12 Ho$ na_mpÊdH$ ^ma Ho$  12

1  Ho$ ~am~a hmoVm h¡ &

S>mëQ>Z H$m na_mUw {gÕm§V Ed§ A{d^mOr` na_mUw H$s A{^YmaUm H$B© dfm] 
VH$ _mZ br JB© Wr & na§Vw ~mX _| {d{b`_ H«y$Šg (1878), Oo.Oo. WmångZ 
(1879) Am¡a JmoëS>ñQ>rZ (1886) O¡go d¡km{ZH$m| Zo S>mëQ>Z {gÕm§V Ho$ {déÕ {gÕm§Vm| 
H$m à{VnmXZ {H$`m &

na_mUw Ho$ ~mao _| S>mëQ>Z H$s A{^YmaUm`| {~bHw$b n¸$s Zht Wr& Cg_| WmoS>o 
go n[adV©Z Ho$ gmW AmYw{ZH$ na_mUw {gÕm§V (modern atomic theory) H$mo 
_mZ {b`m OmVm h¡ &

na_mpÊdH$ _yb ^m¡{VH$ H${UH$mE±  
(Fundamental particles of an atom) :

Or{d`m| H$m _yb^m¡{VH$ KQ>H$ O¡dH$mo{eH$m h¡ Vmo Ðì` H$m _yb^m¡{VH$ KQ>H$ 
na_mUw h¡ & na_mUw H$mo Cn na_mpÊdH$ H${UH$mAm| _| {d^º$ H$a gH$Vo h¢ & 
^br ^m±{V BgH$m ñnï>rH$aU {H$`m J`m &

Cn na_mpÊdH$ H${UH$mE± (Sub-atomic particles) :

BboŠQ´>moÝg, àmoQ>moÝg Am¡a Ý`yQ´>moÝg na_mUw H$s Cn na_mpÊdH$ H${UH$mE± h¢& BZ 
H${UH$mAm| Ho$ ~hþe… g^r na_mUwAm| _| XoI gH$Vo h¢& na_mUw _| Cn na_mpÊdH$ 
H${UH$mAm| H$s g§»`m {d{^Þ VËdm| _| {d{^Þ hmoVo hþE h_oem nyUmªH$ hmoVr h¡& 
A~ Amn na_mpÊdH$ H${UH$mE± na_mUw _| H$hm± hmoVr h¢, Bgo g_PZo Ho$ {bE 
CËgwH$ hm|Jo& 
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Cn na_mpÊdH$ H${UH$mAm| H$m ñWmZ (Position of Sub-atomic particles): 

g^r na_mUwAm| _| na_mUw H|$Ð (nucleus) Zm_H$ {d{eï> joÌ hmoVm h¡ & 
na_mUw H|$Ð _|  àmoQ>m°Ýg Am¡a Ý`yQ´>m°Ýg hmoVo h¢ & AV… CÝh| Ý`ypŠb`moÝg (nucleons) 

H$hVo h¢ & {\$a BboŠQ´>m°Ýg H$hm± hmoVo h¢?

gy`© Ho$ Mmam| Amoa {ZpíMV H$jm| _| {Og Vah J«h n[aH«$_U H$aVo h¢, Cgr 
Vah BboŠQ´>m°Ýg na_mUw H|$Ð Ho$ Mmam| Va\$ n[aH«$_m bJmVo h¢ & na_mUw _| BboŠQ´>m°Zm| 
Ho$ Ûmam n[aH«$_U Ho$ {bE AnZm`o J`o {Z{X©ï> nW H$mo H$j (orbits) H$hVo h¢ &

Bgo OmZ br{OE 
�� Oo. Oo. Wm_gZ Zo BboŠQ´>moZ² H$s ImoO H$s &

�� JmoëS²>ñQ>rZ² Zo àmoQ>moZ² H$s ImoO H$s &

�� Oo. MmS²>{dH²$  Zo Ý`yQ´>moZ² H$s ImoO H$s &

BboŠQ´>m°Zm| Ho$ A{^bjU (Characteristics of electrons) :

�� BboŠQ´>m°Ýg F$U Am{dï> H${UH$mE± hmoVo hþE g^r na_mUwAm| _| nm`o OmVo h¢ &

�� BboŠQ´>m°Z H$m Ðì`_mZ h¡S´>moOZ na_mUw Ho$  Ðì`_mZ H$m 1840
1  d| ̂ mJ Ho$ ~am~a 

hmoVm h¡ &

na_mUw H|$Ð

BboŠQ´>moZ

àmoQ>mZÝ`yQ´>mZ

AmH¥${V 9.2 : na_mUw _| pñWV Cn 

na_mpÊdH$ H${UH$mE±
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Bgo OmZ br{OE :           

AmH¥${V 9.3   
ga² Oo.Oo. WmågZ²

ga Omogo\$ OmZ² WmågZ² EH$ {~«{Q>e ^m¡Vemók Wo & 
BÝhm|Zo BboŠQ´>m°Z² H$s ImoO H$s & Bg ImoO Ho$ H$maU 
^m¡Vemó _| CÝho gZ² 1906 _| Zmo~ob nwañH$ma àmá hþAm& 
VËdm| Ho$ g_ñWm{ZH$m| (isotopes) H$mo AbJ H$aZodmbo 
d¡km{ZH$ ̂ r ̀ o hr h¢ & gZ² 1911_| AZ}ñQ> éXa\$moS>© Ed_² 
gZ² 1913 _| Zrb ~moa Zo na_mUw Ho$ ZdrZ Z_yZm| H$mo 
àñVwV {H$`m & V~ WmoågZ H$m na_mUw Z_yZm AàñVwV 
{gÕ hþAm & 

àmoQ>m°Zm| Ho$ A{^bjU (Characteristics of protons) :

�� g^r na_mUwAm| _| pñWV YZm{dï> H${UH$mAm| H$mo àmoQ>moZ H$hVo h¢ &

�� àmoQ>moZ H$m gmnoj Ðì`_mZ 1 amu h¡ &

Bgo OmZ br{OE :
H$m~©Z -12 Ho$ na_mUw Ho$ Ðì`_mZ Ho$ 

12
1 d| ^mJ H$s VwbZm H$aZo na na_mUw 

Ho$ Am¡gV Ðì`_mZ H$mo EH$ VËd Ho$ na_mUw Ho$ gmnoj Ðì`_mZ H$s A{^ì`{º$ 
H$s ì`m»`m§ H$aVo h¢ &

Ý`yQ´>m°Zm| Ho$ A{^bjU (Characteristics of neutrons) :
�� Ý`yQ´>m°Zm| H$m H$moB© Amdoe Zht hmoVm h¡, AV… do {Zam{dï> H${UH$mE± h¢ &

�� Ý`yQ´>m°Z  H$m gmnoj Ðì`_mZ,  EH$ àmoQ>moZ Ho$  Ðì`_mZ Ho$  ~am~a  hr hmoVm 

h¡&  dh 1 amu h¡ &

Bgo OmZ br{OE :

AmH¥${V 9.4 
 ga Oo. MmS²>{dH$

ga Ooåg MmS²>{dH$ EH$ {~«{Q>e ^m¡V {dkmZr aho& gZ² 1935 
_| Ý`yQ´>m°Z Ho$ Am{dîH$ma Ho$ {bE CÝh| Zmo~b nwañH$ma àmá 
hþAm& CÝhm|Zo Ý`yQ´>m°Z Ho$ Ðì`_mZ H$m ^r nVm bJm`m &
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Cn na_mpÊdH$ H${UH$mAm| H$m ñWmZ, gmnoj Amdoe Am¡a gmnoj Ðì`_mZm| 
H$mo EH$ Vm{bH$m Ûmam Xem©¶|J|&

Cn na_mpÊdH$ 
H${UH$m ñWmZ gmnoj Amdoe gmnoj Ðì`_mZ 

(amu)

BboŠQ´>moZ
Ý`ypŠb`g Ho$ ~mha 
{Z{X©ï> H$jm| _|

F$U
h¡S´>moOZ na_mUw H$m 

1840
1  dm± ^mJ

àmoQ>moZ Ý`ypŠb`g Ho$ ^rVa YZ 1

Ý`yQ´>moZ Ý`ypŠb`g Ho$ ^rVa eyÝ` (VQ>ñW) 1

Amn A~ VH$ OmZ MwHo$ h¢ {H$ h¡S´>moOZ na_mUw Ho$ Abmdm AÝ` g^r na_mUwAm| 
_| Cnna_mpÊdH$ H${UH$mE± Ý`yQ´>m°Ýg CnpñWV h¢& A~ h_ h¡S´>moOZ na_mUw H$s 
g§aMZm H$m AÜ``Z H$a| &

h¡S´>moOZ na_mUw H$s g§aMZm (Structure of Hydrogen atom) :

h¡S´>moOZ na_mUw Ho$ g§Ho$V Ho$ ê$n _| H Aja à`wº$ {H$`m OmVm h¡& h¡S´>moOZ 
nX J«rH$ go {b`m J`m h¡ {OgH$m AW© Obg¥{ï>H$maH$ hmoVm h¡ & `h gabV_ Am¡a 
AË`§V hëH$m kmV na_mUw h¡ & 

ga² hoZ«r Ho$d|{S>e Zo h¡S´>moOZ H$m gZ² 1766 _| nVm bJm`m bodmo{g`mo Z| Cgo 
h¡S´>moOZ H$m Zm_ {X`m &

Bgo OmZ br{OE :

AmH¥${V 9.5  
ga hoZ«r Š`md|{S>e

ga² ho{Z« Š`m d|{S>e EH$ {~«{Q>e ^m¡Vemók zEd§  amgm`{ZH$ 
emók aho & BÝhm|Zo 1766 _| h¡S´>moOZ Ho$ A{^bjUm| H$m nVm 
bJm`m & CÝhm|Zo h¡S´>moOZ H$mo EH$ VËd Ho$ ê$n _| nhMmZm 
VWm Bgo ÁdbZerb A{Zb (inflammable air) Zm_ 
{X`m & BÝhm|Zo Ob H$mo h¡S´>moOZ Ed§ AmŠgrOZ H$m `m¡{JH$ Ho$ 
ê$n _| {XIm`m & {dÚwV go$ g§~§{YV BZHo$ Ûmam {H$`o J`o 
Am{dîH$ma _yb ^m¡{VH$ VËdm| Ho$ ê$n _| {Zê${nV h¢ &
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h¡S´>moOZ na_mUy H$s aMZm _| Ý`ypŠb`g _| EH$ àmoQ>moZ CnpñWV h¡, Ý`ypŠb`g 
Ho$ Mmam| Amoa EH$ BboŠQ´>moZ M¸$a bJmVm h¡ &

                 

àmoQ>moZ²

Ý`ypŠb`g²
BboŠQ´>moZ²

AmH¥${V 9.6 h¡S´>moOZ na_mUw

{H$gr ^r VËd Ho$ na_mUw _| àmoQ>moZm| H$s g§»`m Cg VËd Ho$ gå~§Y _| {d{eï> 
hmoVr h¡ & àmoQ>moZm| H$s g§»`m H$mo na_mUw g§»`m (atomic number) H$hVo h¢& 
h¡S´>moOZ _| EH$ àmoQ>moZ hmoZo go, CgH$s na_mUw g§»`m 1 hmoVr h¡ &

Ðì`_mZ g§»`m (mass number) ha EH$ VËd Ho$ àË`oH$ na_mUw Ho$ gmW 
OwS>r h¡& na_mUw Ho$ Ý`ypŠb`g² _| pñWV àmoQ>moZm| Ed_² Ý`yQ´>moZm| H$s Hw$b g§»`m hr 
Cg na_mUw H$s Ðì`_mZ g§»`m hmoVr h¡ & h¡S´>moOZ na_mUw _| EH$-hr-EH$ àmoQ>moZ 
hmoZo go VWm Cg_| H$moB© Ý`yQ´>moZ Z hmoZo go CgH$s Ðì`_mZ g§»`m 1 hmoVr h¡ &
na_mUw Ho$ H$dM (Shells of an atom) :

na_mUw Ho$ Ý`ypŠb`g Ho$ Mmam| Va\$ pñWV H$jm| (orbits) H$mo H$dM (shells) 
H$hVo h¢& BZ H$jm| ‘| Bbo³Q´>mZ Zm{^H$ Ho$ Mmam| Va’$m| {d{^Þ H$jr¶ joÌm| ‘| 
n[aj«‘U H$aVo h¢& BZ H$dMm| H$mo K, L, M, N BË`m{X Zm_m| go OmZm OmVm h¡ &

             32
18
8
2

K
L
M
N

Ý`ypŠb`g

AmH¥${V 9.7 : na_mUw _| BboŠQ´>moZm| Ho$ H$dM
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K - H$dM :
Ý`ypŠb`g Ho$ AË`§V g_rn pñWV H$dM H$mo hr K - H$dM AWdm nhbm H$dM 

H$hVo h¢ & Bg H$dM _| J[aï> 2 BboŠQ´>moÝg hmo gH$Vo h¢ &

L - H$dM :
K - H$dM Ho$ ~mX pñWV H$dM H$mo L - H$dM H$hVo h¢ & AWdm Xÿgao H$mo 

hr L - H$dM H$hVo h¡ & L - H$dM _| J[aï> 8 BboŠQ´>moÝg hmo gH$Vo h¢ &

M - H$dM :
L - H$dM Ho$ ~mX pñWV H$dM H$mo M - H$dM AWdm Vrgao H$dM H$mo M 

- H$dM H$hVo h¢ & Bg_| J[aï> 18 BboŠQ´>m°Ýg hmo gH$Vo h¢ &

N - H$dM :
M - H$dM Ho$ ~mX pñWV H$dM H$mo N - H$dM AWdm Mm¡Wo H$dM H$mo N 

- H$dM H$hVo h¢ & Bg_| J[aï> 32 BboŠQ´>moÝg hmo gH$Vo h¢ &

EH$ H$dM _| g_m{dï> J[aï> BboŠQ´>moZm| H$s g§»`m 
(Maximum number of electrons in a shell) :

{Z{X©ï> H$dM _| pñWV BboŠQ´>moZm| H$s g§»`m H$m nVm H¡$go bJm gH$Vo h¢ ? 
2n2 gyÌ H$m Cn`moJ H$aHo$ Bgo kmV {H$`m Om gH$Vm h¡ & `hm± n H$m AW© h¡ {H$ 
H$dM H$m H«$_m§H$ & K - H$dM Ho$ {bE n=1, L- H$dM Ho$ {bE n=2 BË`m{X &

àË`oH$ H$dM _| pñWV J[aï> BboŠQ´>moZm| H$r g§»`m H$m nVm bJmBE &

H$dM H$m Zm_ n 2n2 J[aï> BboŠQ´>m°Zm| H$s g§»`m

K 1 2 × 12 = 2 2

L 2 2 × 22 = 8 8

M ______ __________ _____________

N ______ __________ _____________

O ______ __________ _____________

P ______ __________ _____________
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BboŠQ´>mZ ì`dñWm (Electronic configuration) :

na_mUw Ho$ {d{^Þ H$dMm| _| BboŠQ´>mZm| Ho$ {dVaU H$mo BboŠQ´>mZ ì`dñWm H$hVo 
h¢& àW_ 12 VËdm| Ho$ na_mUwAm| H$s aMZm VWm BboŠQ´>moZ ì`dñWm H$mo g_PZo Ho$ 
{bE {ZåZ Vm{bH$m H$m drjU H$a| &

VËd g§Ho$V na_mUw aMZm
BboŠQ´>m°Z ì`dñWm

K L M N

h¡S´>moOZ H 1

hr{b`_ He 2

br{W`_ Li 2 1

~o[a{b`_ Be 2 2

~moamZ B 2 3
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H$m~©Z C 2 4

Z¡Q´>>moOZ N 2 5

AmŠgrOZ O 2 6

âbmo[aZ F 2 7

{Z`mZ Ne 2 8

gmo{S>`_ Na 2 8 1

_o¾o{g`_ Mg 2 8 2

AmH¥${V 9.8 : VËdm| Ho$ na_mUwAm| H$s aMZm VWm BboŠQ´>mZ ì`dñWm
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`mX a{I`o

�� OmZ S>mëQ>Z Zo 1808 _| S>mëQ>Z {gÕm§V H$mo à{Vnm{XV {H$`m &

�� BboŠQ´>moÝg,  àmoQ>mÝg  Ed§  Ý`yQ´>moÝg - `o na_mUw _| pñWV  Cnna_mpÊdH$ 
H${UH$mE±  h¢ &

�� àmoQ>moÝg Ed§ Ý`yQ´>moÝg na_mUw Ho$ Ý`ypŠb`g Ho$ ^rVa CnpñWV hmoVo h¢ &

�� na_mUw Ho$ Ý`ypŠb`g Ho$ Mmam| Va\$ BboŠQ´>moÝg n[aH«$_m bJmVo h¢ &

�� BboŠQ´>mÝg F$Um{dï> H${UH$mE± h¢ & BboŠQ´>mZ H$m Ðì`_mZ h¡S´>moOZ Ho$ gmnoj 
Ðì`_mZ H$m 1840

1  dm± ^mJ hmoVm h¡ &

�� àmoQ>mÝg YZm{dï> H${UH$mE± h¢ BgH$m gmnoj Ðì`_mZ 1 amu  h¡ &

�� Ý`yQ´>mZ VQ>ñW H${UH$mE± hmoVr h¢ & (Z F$UmË‘H$ Zm YZmË‘H$) 

�� h¡S´>moOZ Ho$ Abmdm AÝ` g^r VËdm| Ho$ na_mUwAm| _| Ý`yQ´>moÝg hmoVo h¢ &

�� Ý`yQ´>m°Z H$m gmnoj Ðì`_mZ 1 amu  h¡ &

�� ga Oo MmS>{dH²$ Zo Ý`yQ´>m°Z H$m nVm bJm`m &

�� AË`§V hëH$m Ed§ gab kmV na_mUw h¡S´>moOZ h¡ &

�� ga hoZ«r Š`md|{S>e Zo h¡S´>moOZ H$m nVm bJm`m &

�� na_mUw _| pñWV àmoQ>m°Zm| H$s g§»`m H$mo na_mUw g§»`m H$hVo h¢ &

�� EH$ na_mUw _| pñWV àmoQ>m°Zm| Ed§ Ý`yQ´>m°Zm| H$s Hw$b g§»`m H$mo na_mUw H$s 
Ðì`_mZ g§»`m H$hVo h¢ &

�� na_mUw Ho$ H$jm| H$mo CgHo$ H$dM ^r H$hVo h¢ & BZ H$dMm| _| J[aï> BboŠQ´>moZm| 
H$s g§»`m Bg Vah h¡ & K - H$dM _| 2, L - H$dM _| 8, M - H$dM _| 
18 Ed_² N - H$dM _| 32

�� n = 1, 2, 3, 4, 5  hmoZo na na_mUw Ho$ H$dM _| pñWV J[aï> BboŠQ´>m°Zm| H$s 
g§»`m 2n2 gyÌ H$s ghm`Vm go kmV H$a gH$Vo h¢ &
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Aä`mg

I.	 àË`oH$ nyU© / AnyU© H$WZ Ho$ {bE Mma {dH$ën {X`o J`o h¢ & ghr CÎma 
MwZH$a CgHo$ à{V EH$ {Q>H$ () g§Ho$V bJmBE :

1.	 N - H$dM _| ahZodmbo J[aï> BboŠQ´>moZm| H$s g§»`m

A) 12		  Am) 18

B) 2		  B©) 32

2.	 BboŠQ´>moZ Zm_H$aU H$aZodmbo d¡km{ZH$

A)	Oo Oo WmågZ		  Am) OmZ S>mëQ>Z

B) H$UmX		  B©) Ooåg MmS²>{dH$

3.	 Ý`yQ´>mZ H$s ImoO H$aZodmbo d¡km{ZH$ 

A) AZ}ñQ> éXa\$moS>©		  Am) Oo. Oo. WmågZ²

B) Ooåg MmS²>{dH$		  B©) OmZ S>mëQ>Z

4.	 Ý`ypŠb`g _| pñWV Cn na_mpÊdH$ H${UH$mE± 

A) BboŠQ´>m°Ýg Ed§ H$j		

Am) BboŠQ´>m°Ýg Ed§ Ý`yQ´>moÝg

B) Ý`yQ´>m°Ýg Ed§ àmoQ>m°Ýg		

B©) àmoQ>m°Ýg Ed§ BboŠQ´>m°Ýg

5.	 M H$dM _| pñWV J[aï> BboŠQ´>moZm| H$s g§»`m  

A) 2		  Am) 18

B) 50		  B©) 32
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6.	 h¡S´>moOZ na_mUw H$m g§Ho$V  

a) He		  b) H2

c) Hg		  d) H

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

1.	 EH$ VËd H$m _yb ^m¡{VH$ KQ>H$ __________

2.  na_mUw _| pñWV AË`§V N>moQ>r H${UH$mAm| H$mo __________ H$hVo h¡§ &

3.  BboŠQ´>m°Z H$m Amdoe __________ hmoVm h¡ &

4.  àmoQ>m°Z H$m gmnoj Ðì`_mZ __________ amu  h¡ &

III.	‘A’ nÅ>r _| {X`o hþE VËdm| H$mo ‘Am’ nÅ>r _| {X`o hþE BboŠQ´>moZ ì`dñWm Ho$ 
gmW OmoS> H$a {b{IE : 

	        A 		         		      Am

1.	 h¡S´>moOZ	  	 A)	 2

2.	 Z¡Q´>moOZ		  Am)	2, 8, 2

3.	 {b{W`_		  B)	 2, 8

4.	 {Z`mZ		  B©)	 2, 5

5.	 _o¾o{g`_		  C)	 1

			   D$)	 2, 1

IV. 	 {ZåZ àíZm| H$o$ CÎma {b{IE :

1.	 na_mUw g§»`m Š`m h¡ ?

2.	 1 amu Š`m h¡ ?
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3.	 Cnna_mpÊdH$ H${UH$mAm| H$m {ddaU Xr{OE&

4.	 Ðì`_mZ g§»`m Š`m h¡ ?

5.	 BboŠQ´>m°Z ì`dñWm Š`m h¡ ?

6.	 BZHo$ A{^bjU g_PmB`o & 

	 A) BboŠQ´>m°Ýg 

	 Am) àmoQ>m°Ýg 

	 B) Ý`yQ´>m°Ýg 

7.	 S>mëQ>Z Ho$ na_mUw {gÕm§V Ho$ {H$Ýht Mma A{^YmaUmAm| H$s gyMr V¡`ma 
H$s{OE &

8.	 Ý`yQ´>m°Zm| H$mo VQ>ñW H${UH$mE± H$hVo h¢, Š`m| ?

H$m`© `moOZm

�� EH$ VËd Ho$ na_mUw H$s aMZm {XImZo Ho$ {bE EH$ Z_yZm V¡`ma H$s{OE &

�� àW_ 20 VËdm| Ho$ g§Ho$V Ed§ BboŠQ´>mZ {dVaU ì`dñWm H$s MmQ>© V¡`ma H$s{OE&

RR RR RR    
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KQ>H$ - 10
H$R>moa Ob Am¡a _¥Xþ Ob 

(HARD WATER AND SOFT WATER)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :
�� H$R>moa Ob H$m AW© `mX H$a|Jo &
�� H$R>moa Ob H$s n[a^mfm X|Jo &
�� H$R>moa Ob _| pñWV bdUm| H$s gyMr V¡`ma H$a|Jo &
�� H$R>moa Ob H$s Xþ{dYmAm| H$s gyMr V¡`ma H$a|Jo &
�� _¥Xþ Ob H$s n[a^mfm X|Jo &
�� H$R>moa Ob Ho$ _¥XþH$aU gå~§Yr gab à`moJ H$a|Jo &
�� _¥Xþ Ob Ho$ Cn`moJm| H$s àe§gm H$a|Jo &
�� H$R>moa Ed§ _¥Xþ Ob Ho$ A§Va g_PmE±Jo &
�� h¡S´>moOZ Ho$ {d{^Þ àH$ma nhMmZoJo|&
�� ^ma Ob H$s n[a^mfm X|Jo &
�� ^ma Ob Ho$ ^m¡{VH$ JwUY_m] H$s gyMr V¡`ma H$a|Jo &
�� ^ma Ob Ho$ Cn`moJ g_Pm`|Jo &
�� ^ma Ob H$s Xþ{dYmAm| H$mo g_Pm`|Jo & 

Amn OmZVo h¢ {H$ ^y{_ H$s gVh na AZoH$ Ob Ho$ òmoV h¢ & g_wÐ Ed§ 
_hmgmJa Ob Ho$ AË`§V ~S>o òmoV h¢& `h gmam Ob Š`m _Zwî` Ho$ Cn`moJ Ho$ 
{bE `mo½` h¡? Zht & H$maU Š`m Amn OmZVo h¢ ?

Bgo OmZ br{OE :

_mM© 22 H$mo {dídOb {Xdg _Zm`m OmVm h¡ &

Z_H$, e¸$a, JwS> O¡gr dñVwAm| H$mo Ob _| KwbmZo H$m Š`m AmnZo à`ËZ {H$`m 
h¡? Š`m do Ob _| Kwb OmVo h¢ ? A{YH$m{YH$ dñVw`| Ob _| Kwb OmVo h¢ & Š`m|? 
Š`m H$maU Amn OmZVo h¢ ? Š`m| {H$ Ob EH$ gmd©{ÌH$ {dbm`H$ (universal 
solvent) h¡ &
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dñVwE± AWdm amgm`{ZH$ nXmW© Ob _| {dbrZ hmoZo na Š`m hmoJm, BgHo$ ~mao 
_| g_P b|Jo &

à`moJ :
nm±M naIZ{b`m| - A, B, C, D Am¡a E _| g_mZ _mÌmAm| _| Amg{dV Ob 

(distilled water) br{OE&  gmo{S>`_², nmoQ>çm{g`_, A_mo{Z`_, Š`mpëg`_ 
Am¡a _o¾o{g`_ Šbmoa¡S>m| H$mo H«$_e… BZ naIZ{b`m| _| {dbrZ H$s{OE &

A B C D E

gmo{S>`_² 
Šbmoa¡S> nmoQ>çm{g>`_² 

Šbmoa¡S>

A_mo{Z`_² 
Šbmoa¡S> Š`mpëg>`_² 

Šbmoa¡S>

_o¾o{g`_² 
Šbmoa¡S>

AmH¥${V 10.1 : Ob Ho$ Z_yZo

àË`oH$ naIZbr _| gm~yZ (soap) H$m {db`Z S>m{b`o & naIZ{b`m| H$mo AÀN>r 
Vah {hbmB`o & Š`m {ZarjU H$a|Jo ?

A, B Am¡a C naIZ{b`m| Ho$ {db`Z, gm~yZ Ho$ {db`Z Ho$ gmW PmJ CËnÞ 
H$aVo h¢ & D Am¡a E naIZ{b`m| Ho$ {db`Z gm~wZ {db`Z Ho$ gmW PmJ CËnÞ 
Zht H$aVo h¢ & 

Bggo Amn Š`m g_PVo h¢ ? Ob _| Š`mpëg`_ VWm _o¾o{g`_ Ho$ bdU gm~wZ 
Ho$ {db`Z Ho$ gmW PmJ CËnÞ hmoZo H$s pñW{V H$mo amoH$Vo h¢ &

H$R>moa Ob (Hard water ) :

`{X Š`mpëg`_ VWm _o¾o{g`_ Ho$ Šbmoa¡S>g, gë\o$Q>g Am¡a ~¡H$m~m}ZoQ> bdU 
Ob _| {dbrZ hmo Vmo Cg Ob H$mo H$R>moa Ob H$hVo h¢ &

CXmhaU Ho$ {bE : Hw$E± H$m Ob, g_wÐr Ob BË`m{X &
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_¥Xþ Ob (Soft water) :

H$R>moaH$maH$ Š`mpëg`_ Am¡a _o¾o{g`_ Ho$ bdU `{X Ob _| {dbrZ Z hmo Vmo 
Cg Ob H$mo _¥Xw Ob H$hVo h¢ &

CXmhaU Ho$ {bE : dfm© H$m nmZr, Amg{dV Ob BË`m{X &

Bgo OmZ br{OE :
Š`mpëg`_ Šbmoa¡S>, Š`mpëg`_ gë\o$Q> Am¡a Š`mpëg`_ ~¡H$m~m}ZoQ>m|, _o¾o{g`_ 
Šbmoa¡S>, _o¾o{g`_ gë\o$Q> ~¡H$m~m}ZoQ>m| _| H$moB© EH$ H$R>moa Ob _| hmo gH$Vm h¡ & 

H$R>moaOb`wº$ àXoem| _| Hw$N> g_ñ`mAm| H$m gm_Zm H$aZm nS>Vm h¡ &

H$R>moaOb go hmoZodmbr Agw{dYmE± (Disadvantages of hard water) :

g^r òmoVm| H$m Ob gm~wZ Ho$ gmW H$s A{^{H«$`m _| PmJ CËnÞ Z H$aZo H$s 
~mV go Amn n[a{MV hm|Jo & BgH$m H$maU Š`m Amn OmZVo h¢ ?

H$R>moa Ob go H$nS>o YmoZo na Ob _| pñWV _o¾o{g`_ A`moÝg (Mg++) Am¡a 
Š`mpëg`_ A`moÝg (Ca++) gm~wZ Ho$ gmW A{^{H«$`m H$aHo$ Ob _| A{dbrZ 
Adjon (scum) CËnÞ H$aVo h¢& Bggo gm~wZ H$m Anì`` hmoVm h¡& Cgr Vah 
H$nS>o ^r ñdÀN> Zht hmoVo h¢ &

A{YH$ H$maImZm| _| Amdí`H$ à{H«$`mAm| Ho$ {b ò A{VVá ̂ mn (super heated 
steam) H$s Amdí`H$Vm hmoVr h¡ & A{V Vá ^mn H$mo CËnm{XV H$aZo Ho$ {bE 
~S>o ¹$WZ nmÌm| (boiler) _| Ob H$mo C~mb H$a Z{bH$mAm| Ho$ O[aE ~hmVo h¢ &

Bg CÔoe Ho$ {bE Ho$pëg`_ ~¡H$m~m}ZoQ> `wº$ H$R>moa Ob H$m Cn`moJ H$a| Vmo 
Ho$pëg`_ ~¡H$m~m}ZoQ> A{dbrZ Ho$pëg`_ H$m~m}ZoQ> ~ZH$a {dK{Q>V hmoVm h¡ &

Ho$pëg`_ ~¡H$m~m}ZoQ>  C~bZm  Ho$pëg`_ H$m~m}ZoQ> + H$m~©Z S>¡AmŠgmBS> 	
										          + Ob

Bg Vah CËnÞ Ho$pëg`_ H$m~m}ZoQ> ~m`ba H$s Vh _| Ed_² Z{bH$mAm| H$s 
Xrdmam|  na BH$Å>m hmoVm h¡ & `h g§J«h nËWa Ho$ ~am~a hmoVm h¡& Bgo naVrH$aU 
(scaling) H$hVo h¢& 
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AmH¥${V 10.2 : Z{bH$s` naVrH$aU

Bg Vah g§J«{hV Ho$pëg`_ D$î_m H$m Hw$MmbH$ hmoVm h¡ & bJmVma H$R>moa Ob 
H$mo C~mbZo na A{YH$ g§J«h hmoVm h¡ & V~ Ob C~bZo Ho$ {bE A{YH$ g_` 
boVm h¡& Ho$pëg`_ H$m~m}ZoQ> H$m g§J«h ~m`bam| _| A{YH$ Xm~ `m Xama (crack) 
CËnÞ H$aVm h¡ & Bggo ~m`ba Qy>Q>-\y$Q> OmVo h¢& Bg{bE H$maImZm| _| H$R>moa Ob 
H$m Cn`moJ gñVm (economical) ^r Zht, Am¡a gwa[jV (safe) ^r Zht h¡ &

nmÌm| H$mo H$R>moa Ob go YmoZo na do AnZr M_H$ Imo Xoo h¢ & `o nmÌ H$m§{VhrZ 
Am¡a J§Xo {XImB© XoVo h¢ &

H$R>moa Ob Ho$ àH$ma (Types of hard water) :

H$R>moa Ob Xmo àH$ma Ho$ hmoVo h¢& do h¢ - VmËH$m{bH$ H$R>moa Ob Am¡a emídV 
H$R>moa Ob &

1.	 VmËH$m{bH$ H$R>moa Ob (Temporary hard water) :

Ho$pëg`_ Am¡a _o¾o{g`_ Ho$ ~¡H$m~m}ZoQ>m| H$s {dbrZVm go Ob H$mo VmËH$m{bH$ 
H$R>moaVm H$s àm{á hmoVr h¡ & Ob H$mo C~mbZo (boiling) go VmËH$m{bH$ H$R>moaVm 
H$mo hQ>m`m Om gH$Vm h¡ & Bg go ~¡H$m~m}ZoQ²>g, H$m~m}ZoQ> Ho$ ê$n _| {dK{Q>V hmoVo 
h¢& Bg Vah CËnÞ H$m~m}ZoQ>m| H$mo N>mZH$a {ZH$mb gH$Vo h¢ &

2.	 emídV H$R>moa Ob (Permanent hard water) :

Ho$pëg`_² VWm _o¾o{g`_ Ho$ Šbmoa¡S>m| Ed§ gë\o$Q>m| H$s {dbrZVm go Ob H$mo 
emídV H$R>moaVm CËnÞ hmoVr h¡ gmo{S>`_ H$m~m}ZoQ> H$mo Ob _| {_bmZo go AWdm 
emídV H$R>moa Ob H$mo {O`mob¡Q> (zeolite) Ho$ D$na ~hmZo go emídV H$R>moaVm H$mo 
hQ>m`m Om gH$Vm h¡ &
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H$R>moaOb Ho$ gmW Hw$N> Agw{dYmE± OwS>r ahZo Ho$ H$maU CgH$m _¥XþH$aU Amdí`H$ 
h¡& Cg_| {dbrZ bdUm| Ho$ AmYma na Ob H$mo _¥Xþ H$aZo Ho$ {d{^Þ {dYmZmo H$mo 
AnZm`m OmVm h¡ &

H$R>moa Ob H$mo _¥Xþ H$aZo Ho$ {dYmZ (Methods to soften hard water) :
1.	 C~mbZm (Boiling) :

Ob H$s H$R>moaVm H$mo hQ>mZo Ho$ {bE Ob H$mo C~mbH$a N>mZZm Mm{hE &

2. gmo{S>`_ ~¡H$m~m}ZoQ> (washing soda) {_bmZm :

H$m`©H$bmn 10.1 : EH$ ~rH$a _| 20 ml H$R>moa Ob bob|& EH$ Må_M gmo{S>`_ 
H$m~m}ZoQ> Cgo {_bmB`o & Amn Š`m XoI|Jo ? A{dbrZ Adjon (precipitate) 
CËnÞ hmoVm h¡ & {b`o J`o H$R>moa Ob _| {dbrZ bdUm| Ho$ AZwgma `h Adjon 
Ho$pëg`_ H$m~m}ZoQ> AWdm _o¾o{g`_ H$m~m}ZoQ> hmo gH$Vm h¡ & Bg Adjon H$mo 
N>mZ H$a hQ>mBE & BgVah àmá Ob _¥Xþ hmoVm h¡ &

  Bg Ob H$m nwZ… narjU H$aZo Ho$ {bE Cg_| gm~wZ H$m {db`Z {_bmH$a 
{hbmB`o& Š`m PmJ CËnÞ hmoVm h¡ ? PmJ hmoZo go Ob _¥Xþ hmoZo H$s ~mV àH$Q> 
hmoVr h¡ &

A`moZ   {d{Z_`  {d{Y(Ion exchange process):  

H$R>moa Ob 
àdoeÛma

Z_H$ {db`Z

_¥Xþ Ob ~mø
{ZJ©_Z

_¥Xþ Ob

nå`w©{Q>Q>

~mby Ed§ {J«Q>
H$m naV

AÝ` Cn`moJ

AmH¥${V 10.3 : A`moZ {d{Z_` {d{Y

Ho$pëg`_ VWm _o¾o{g`_ Ho$ Šbmoa¡S> 
Ed§ gë\o$Q> bdUm| H$s {dbrZVm go emídV 
H$R>moaVm àmá hmoVr h¡ & Bg àH$ma H$s 
H$R>moaVm H$mo A`moZ {d{Z_` {d{Y Ho$ Ûmam 
hQ>m`m Om gH$Vm h¡ &

H$R>moa Ob H$mo {O`mob¡Q> Zm_H$ {_lU 
Ho$ Ûmam ~hmH$a _¥Xþ Ob nm`m OmVm h¡ &
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gmo{S>`_, Eë`w{_{Z`_ H$o$ {g{bHo$Q> H$m {_lU hr {O`mob¡Q> h¡& H$R>moa Ob 
H$mo Bg {_lU Ho$ Ûmam ~hmZo na {_lU Ho$ gmo{S>`_ A`moÝg, H$R>moa Ob _| pñWV 
Ho$pëg`_ VWm _o¾o{g`_ A`moZm| H$mo AXb-~Xb H$aZo Ho$ H$maU Ob H$m _¥XþH$aU 
hmoVm h¡ & Kaoby VWm dm{UÁ` Cn`moJ _| Ob Ho$ ewÕrH$aU V§Ìm| _| Or`mob¡Q> H$m 
ì`mnH$ Cn`moJ {H$`m OmVm h¡ &

Bgo OmZ br{OE :

{O`mob¡Q> H$m EH$ CXmhaU h¡ - Ý`mQ´>mob¡Q> Na2Al2Si3O10. 2H2O g§íbo{fV 

{O`mob¡Q> H$mo nå`w©{Q>Q> H$hVo h¢ & Bg{bE Bg {d{Y H$mo nå`w©{Q>Q> {d{Y H$hVo h¢ &

_¥Xþ Ob Ho$ Cn`moJ (Uses of soft water) :

AmH¥${V 10.4 : _¥Xþ Ob gm~wZ Ho$ 
gmW PmJ XoVm h¡ &

1.	 H$nS>o _¥Xþ Ob go YmoZo go h_ gm~yZ Am¡a 
Ob H$m gm~yZ Am¡a Ob H$m gr{_V  
Cn`moJ H$a gH$Vo h¡ &  

2. 	_¥Xþ Ob Ho$ Cn`moJ go nmÌm| H$m 
{Q>H$mD$nZ A{YH$ hmoVm h¡ &

3. 	_¥Xþ Ob nmMZ {H«$`m H$mo ~ohVa 
~ZmVm h¡ &

H$R>moa Ob VWm _¥XþOb Ho$ ~rM Ho$ A§Va 
(Differences between hard water and soft water) :

H$R>moa Ob _¥Xþ Ob

1. H$R>moa Ob gm~wZ Ho$ gmW gwb^Vm 
go PmJ CËnÞ Zht H$aVm h¡ &

1. _¥XþOb gm~wZ Ho$ gmW gwb^Vm g>o 
PmJ CËnÞ H$aVm h¡ &

2. Bg_| Ho$pëg`_ VWm _o¾o{g`_ Ho$ 
bdU {dbrZ ahVo h¢ & 

2. _¥Xþ Ob _| Ho$pëg`_ VWm  
_o¾o{g`_ Ho$ bdU {dbrZ Zht 
hmoVo &
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h¡Ś>moOZ na_mUw H$s aMZm H$mo Amn OmZ 
BboŠQ´>moZ

EH$ hr àmoQ>moZ ẁº$ 
Ý`ypŠb`g

AmH¥${V. 10.5  
h¡S´>moOZ na_mUw H$s aMZm

MwHo$ h¢ & h¡S´>moOZ Ho$ ̂ r {d{^Þ àH$ma hmoVo 
h¢ & BZ {d{^Þ h¡S´>moOZm| Ho$ ~rM H$m A§Va 
Š`m h¡ ?  EH$ àmoQ>mZ Am¡a EH$ Bbo³Q´>mZ 
¶wº$ h¡S´>moOZ na‘mUw H$mo àmo{Q>¶‘ H$hVo h¢&

h¡S´>moOZ na_mUwAm| _o bä` Ý`yQ´>moZm| H$s 
g§»`m _| {d{^ÞVm Ho$ H$maU BZ h¡S´>moOZm| 
Ho$ ~rM ^oX CËnÞ hþAm h¡ &

EH$ àmoQ>m°Z, EH$ Ý`yQ´>m°Z Am¡a EH$ 
BboŠQ´>m°Z `wº$ h¡S´>moOZ na_mUw H$mo S>çwQ>o[a`_ (deuterium) H$hVo h¢ &

EH$ àmoQ>m°Z, Xmo Ý`yQ´>m°Z Am¡a EH$ BboŠQ´>m°Z `wº$ h¡S´>moOZ na_mUw H$mo {Q´>{Q>` 
(tritium) H$hVo h¢ &

Bgo OmZ br{OE :

Cgr g§»`m Ho$ àmoQ>moÝg Ed§ {d{ ̂ Þ g§»`m Ho$ Ý`yQ´>moÝg ̀ wº$ VËdm| H$mo g_ñWm{ZH$ 
(isotopes) H$hVo h¢ &

^ma Ob (Heavy water) :
S>çwQ>o[a`_, AmpŠgOZ Ho$ gmW A{^H¥$V hmoH$a S>çwQ>o[a`_ AmŠgmBS> (D2O) 

Zm_H$ `m¡{JH$ CËnÞ H$aVm h¡ & Bgo ^ma Ob (heavy water) H$hVo h¢ &

Bgo OmZ br{OE :

A_o[aH$m H$m amgm`Z emók hoamëS> gr. ̀ yar Zo S>çwQ>o[a`_ 

AmH¥${V 10.6 
hoamëS> gr. hÿar

H$m Am{dîH$ma {H$`m & Bg Am{dîH$ma Ho$ {bE 1934 _| 
amgm`Z emó gå~§Yr Zmo~ob nwañH$ma CÝh| àmá hþAm &

Ðd h¡S´>moOZ Z_yZo H$mo ~ma ~ma AmgdZ H$aZo Ho$ Ûmam 
h¡S´>moOZ H$m pñWa g_ñWm{ZH$ S>çwQ>o[a`_ H$m CÝhm|Zo g§J«h 
{H$`m &

na_mUw ~må~ H$s V¡`mar _| hoamëS> gr `yar H$m _hËdnyU© 
nmÌ hmoZo na ^r AO¡d Ðì` go O¡{dH$ nXmWm] H$s A{^d¥{Õ gå~§Yr d¡km{ZH$ 
joÌ _| gwà{gÕ hþE h¢ &
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 ^ma Ob Ho$ ^m¡{VH$ bjU (Physical properties of heavy water) :

^ma Ob Ho$ ^m¡{VH$ bjU nmZr H$s Anojm A{YH$ {d{^Þ hmoVo h¢& h¡S´>moOZ 
Ed§ ^ma Ob Ho$ na_mUw Ðì`_mZm| _| hmoZodmbm ^oX hr BgH$m H$maU h¡ &

Bgo OmZ br{OE :

h¡S´>moOZ na_mUw H$m Ðì`_mZ 1.0079  amu hmo Vmo S>çwQ>o[a`_ na_mUw H$m 
Ðì`_mZ 2.014 amu hmoVm h¡ &

gm_mÝ` Ob go ^ma Ob 10% A{YH$ dOZXma hmoVm h¡ & S>çwQ>o[a`_ _| pñWV 
A{V[aº$ Ý`yQ´>moZ hr BgH$m H$maU h¡ &

{ZåZ Vm{bH$m _| Ob Ed§ ^ma Ob Ho$ ~rM Ho$ ^oX Ðï>ì` h¡§ &

Ob ^ma Ob

1. 0o C _| {h_rH¥$V h¡ & 1. 3.82o C _| {h_rH¥$V h¡ &

2. 100o C _| C~bVm h¡ & 2. 101.42o C _| C~bVm h¡ &

3. ~\©$ ßbdZ H$aVm h¡ & 3. ~\©$ Sy>~Vm h¡ &

^ma Ob Ho$ Cn`moJ (Uses of heavy water) :

S>çwQ>o[a`_ Ho$ CËnmXZ _| Ed§ Zm{^H$s` [a`mŠQ>am| _| ^ma Ob à ẁº$ hmoVm h¡ & 
AJbr H$jm _| Zm{^H$s` [a`mŠQ>am| Ho$ ~mao _| g_P b|Jo &

^ma Ob H$s Xþ{dYmE± (Disadvantages of heavy water) :

Ob h_| ̀ Ú{n ~hþV Amdí`H$ h¡, VWm{n ̂ ma Ob H$B© Xþ{dYmAm| go ̀ wº$ h¡ &

1. ^ma Ob Hw$N> à_mU _| {df¡bm h¡ &

2. Or{d`m| Ho$ {bE `h hm{ZH$maH$ h¡ &

3. `h H¥${f Ho$ {bE `mo½` Zht h¡ & 
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`mX a{IE

�� Ob gmd©{ÌH$ {dbm`H$ h¡ &

�� H$R>moa Ob _| Š`mpëg`_ AWdm _o¾o{g`_ Ho$ Šbmoa¡S²>g gë\o$Q²>g Ed§ ~¡H$m~m}
ZoQ²>g {dbrZ h¡§ &

�� H$R>moa H$maH$ Š`mpëg`_ Ed§ _o¾o{g`_ Ho$ bdUm| go _wº$ Ob H$mo _¥XþOb 
H$hVo h¢&

�� Š`mpëg`_ Am¡a _o¾o{g`_ ~¡H$m~m}ZoQ>m| H$s {dbrZVm go Ob H$mo VmËH$m{bH$ 
H$R>moaVm àmá hmoVr h¡ &

�� Š`mpëg`_ Am¡a _o¾o{g`_ Ho$ Šbmoa¡S> Ed§ gë\o$Q>m| H$s {dbrZVm go emídV 
H$R>moaVm àmá hmoVr h¡ &

�� H$R>moa Ob H$mo C~mbH$a, gmo{S>`_ H$m~m}ZoQ {_bmZo go AWdm A`moZ {d{Z_` 
{d{Y go _¥Xþ ~Zm gH$Vo h¡ &

�� _¥Xþ Ob gm~wZ Ho$ gmW H$R>moa Ob go A{YH$ PmJ XoZo Ho$ H$maU _¥Xþ Ob Ho$ 
Cn`moJ go {dÚwV CnH$aU A{YH$ {Q>H$mD$ hmoVo h¢& _¥Xþ Ob gñVm Am¡a g_W© 
^r h¡&

�� EH$ àmoQ>m°Z, EH$ Ý ỳQ́>m°Z Am¡a EH$ BboŠQ́>m°Z ̀ wº$ h¡Ś>moOZ na_mUw Ho$ S>çwQ>o[a`_ H$hVo h¢ &

�� EH$ àmoQ>m°Z, Xmo Ý`yQ´>m°Z VWm EH$ BboŠQ´>m°Z `wº$ h¡S´>moOZ na_mUw H$mo {Q´>{Q>`_ 
H$hVo h¢ &

�� S>çwQ>o[a`_ AmŠgmBS> H$mo ^ma Ob H$hVo h¢ &

�� hoamëS> gr. `yar Zo S>çwQ>o[a`_ H$m Am{dî`ma {H$`m &

�� gm_mÝ` Ob go ^r ^ma Ob 10% A{YH$ dOZXma h¡ &

�� ^ma Ob 3.82o C _| {h_rH¥$V VWm 101.42o C _| C~bVm h¡ &

�� Ob _| ~\©$ H$m ßbdZ hmoVm h¡ Vmo dh ^ma Ob _| Sy>~Vm h¡ &
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�� Ý`ypŠb`a  [a`mŠQ>am| _| Am¡a S>çwQ>o[a`_ Ho$ CËnmXZ _| ^ma Ob H$m Cn`moJ 
H$aVo h¢ &

�� ^ma Ob Aën {df¡bm hmoZo go Or{d`m| Ho$ {bE dh hm{ZH$maH$ h¡ VWm dh 

H¥${f Ho$ {bE `mo½` ^r Zht h¡ & 

gyMZmE±

yy gm~wZ Ho$ Anì`` H$mo amoH$Zo Ho$ {bE H$nS>m| H$s YwbmB© _| _¥Xþ Ob H$m hr 

Cn`moJ H$a| & 

yy Ob H$mo Ý`m`nyU© Cn¶moJ H$a|&

Aä`mg

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

MwZH$a CgHo$ à{V EH$ {Q>H$ () g§Ho$V bJmBE :

1.	 Š`mpëg`_² H$m~m}ZoQ> H$m amgm`{ZH$ gyÌ 

A) CaHCO3		  Am)  Ca (HCO3)2

B) 	 CaH(CO3)2		  B©)   Ca2(HCO3)2

2.	 BZHo$ Šbmoa¡S²> Ed_² gë\o$Q>m| H$s {dbrZVm Ho$ H$maU Ob H$mo emídV H$R>moaVm 
àmá hmoVr h¡ &

	 A) Na VWm Mg			   Am)  Ca VWm Fe

B) 	 Ca VWm Mg		  B©)   Na VWm Mn

3.	 S>çwQ>o[a`_ _| pñWV àmoQ>moZm|, Ý`yQ´>moZm| Am¡a BboŠQ´>moZm| H$s g§»`m & 

A) 1,1,1		  Am) 1,0,2

B)  0,1,1		  B©)  1,2,3
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II. g_w{MV eãXm| go [aº$ñWmZm| H$s ny{V© H$s{OE :

1. 	Ob H$s VmËH$m{bH$ H$R>moaVm ____________ Ed§ ____________ 

Ho$ ~¡H$m~m}ZoQ>m| H$s {dbrZVm go hmoVr h¡ &

2. dm{UÁ` Cn`moJ Ho$ {bE Amdí` Ob H$mo ____________ go ewÕrH¥$V 

H$aVo h¢ &

3.	 h¡S´>moOZ ____________ àmoQ>moÝg Ed§ ____________ Ý`yQ´>moZm| 

go `wº$ hmoVm h¡ &

4. H$R>moa Ob ____________ Vmn_mZ _| ~\©$ ~ZVm h¡ &

5.	 H$R>moa Ob ____________ 0C  _| C~bVm h¡ &

6.	 na_mUw _| ____________ Ed§ ____________ H$s Hw$b g§»`m 

H$mo Ðì`_mZ g§»`m H$hVo h¡ &

III.	 g_yh _| Agå~§{YV nX Ho$ ZrMo aoIm ItM H$a nhMm{Z`o :

1. 	h¡S´>moOZ, hr{b`_, {Q´>{Q>`_, S>çwQ>mo[a`_

2. 	Ho$pëg`_ Šbmoa¡S>, _o¾o{g`_ gë\o$Q>, H$m~©Z S>¡̀ moŠg¡S>, Ho$pëg`_ ~¡H$m~m}ZoQ>

IV.	 {ZåZ H$m Zm_mo„oI H$s{OE :

1.	 ^mar Ob _| h¡S´>moOZ H$m g_ñWm{ZH$

2.	 S>çwQ>o[a`_ H$s ImoO H$aZodmbo d¡km{ZH$

3.	 Ob H$s VmËH$m{bH$ H$R>moaVm H$mo hQ>mZo H$m {dYmZ

4.	 gmo{S>`_ VWm Eë`w{_{Z`_ H$s AmŠg¡S>|, aoV Am¡a Ob H$m {_lU 
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V.	 {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 H$R>moa Ob H$s Xmo Agw{dYmE±$ {b{IE & 

2.	 _¥Xþ Ob Š`m h¡?

3.	 H$R>moa Ob Ho$ _¥XþH$aU Ho$ Xmo {dYmZm| H$m {ddaU Xr{OE &

4.	 _¥Xþ Ob Ho$ Cn`moJ {b{IE &

5.	 H$R>moa Ob Ed§ _¥XþOb Ho$ ~rM Ho$ A§Va g_PmB`o &

6.	 H$R>moaH$maH$ bdUm| H$m Zm_mo„oI H$s{OE & 

7.	 {O`mob¡Q> H$m {H$g{b`o Cn`moJ H$aVo h¢ ?

8.	 Ob H$s H$R>moaVm Ed§ _¥XþËd H$m nVm bJmZo Ho$ à`moJ H$m {ddaU 

Xr{OE

VI. {ZåZ g§X^m] _| Š`m hmoVm h¡, g_PmB`o &

1.	 H$nS>m| H$s YwbmB© _| H$R>moa Ob H$m Cn`moJ H$aZo na

2.	 ^mar Ob`wº$ ~rH$a _| ~\©$ S>mbZo na

3.	 h_oem H$R>moa Ob go nmÌ YmoZo na

4.	 H$R>moa Ob`wº$ ~rH$a _| dmqeJ gmoS>m {_bmZo na

VII.	 {ZåZm| Ho$ {bE H$maU Xr{OE &

1.	 H$maImZm| Ho$ ~m`bam| _| H$R>moa Ob H$m Cn`moJ IVao go Imbr Zht h¡ &

2.	 H¥${f Ho$ {bE ^ma Ob `mo½` Zht h¡ &

3.	 ^ma Ob Ho$ ^m¡{VH$ bjU gm_mÝ` Ob go {d{^Þ h¡ & 

RR RR RR
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