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AmOÀ`m AË`wƒ ñnY}À`m `wJmV dmT>Vr ~oamoOJmar,ImOJr ZmoH$arVrb ApñWaVm 

`m‘wio gaH$mar ZmoH$arH$S>o VéUm§Mm dmT>Vm H$b,`mVwZM g‘mOm{df`r AmË‘r`Vm 

~miJUmao, dmñVdmMo ^mZ R>odUmao, ñdÀN> Mm[aÍ`mMo gj‘ A{YH$mar {Z‘m©U 

H$aÊ`mgmR>r C^mabobr e¡j{UH$ Midi åhUOoM “bú` H$[aAa AH°$S>‘r ”

~°M                                             gwé hmoÊ`mMm {XZm§H$         H$mbmdYr
1) amÁ`godm (Foundation)

2) PSI / STI / ASO (Foundation)

3) amÁ`godm  (Foundation English  medium) 

 4) amÁ`godm (Fast track)

5) PSI / STI / ASO (Fast track)

(Foundation English  medium) 6) amÁ`godm 
         

10 OyZ
15 OyZ
15 OyZ
10 {S>g|~a
15 {S>g|~a

15 {S>g|~a 

1 df©

1 df©

1 df©
5 ‘{hZo

5 ‘{hZo

5 ‘{hZo

2

2

Qualifying
Papers

Essay

General
Studies

Optional
Subject

2 x 300 = 
600 Marks

 250 Marks

4 x 250 = 
1000 Marks

2 x 300 = 
500 Marks

1. English
2.Indian Language

Two Essay

1. Paper I
2. Paper II
3.Paper III
4.Paper IV

1.Paper I
2.Paper II

Papers to 
be counted
for merit =
1750 + 275
= 2025
Marks
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hdm :
           n¥Ïdr^modVrÀ`m dmVmdaUmVrb hdo‘Ü`o Zm`Q´>moOZ, Am°pŠgOZ, H$m~©Z S>m` Am°ŠgmBS>, ghm
{ZîH«$s` dm`y, Zm`Q´>moOZ S>m`Am°ŠgmBS>, gë’$a S>m` Am°ŠgmB©S>, nmÊ`mMr dm’$, YwbrH$U `m gdmªMm 
g‘mdoe hmoVmo. Vnm§~am‘Ü`o hdoVrb EHy$U dm`y§À`m gw‘mao 80% dm`y AgVmV; Va pñWVm§~amV ho à‘mU
g‘mao 19 % AgVo. Xbm§~am‘Ü`o Am`Zm§~am‘Ü`o ‘Ü`o dm`y§Mo à‘mU H$‘r hmoV OmVo. ~mh`m§~amV d 
Ë`mnbrH$S>o dm`y AmT>iV Zmhr. 
          hdoVrb dm`y§Mo à‘mU ^yn¥ð>mOdi OmñV d OgOgo n¥ð>^mJmnmgyZ da Omdo VgVgo H$‘r hmoV 
OmVo.

   

  B`Îmm ghmdr **

hdoVrb H$mhr dm`y d Ë`m§Mo Cn`moJ :

1) Zm`Q´>moOZ :

           gOrdm§Zm Amdí`H$ à{WZo {‘iÊ`mg ‘XV H$aUo, ImX`nXmW© hdm~§X R>odÊ`mgmR>r

 1. Z¡g{J©H$ g§gmYZo - hdm, nmUr Am{U O‘rZ  **

2) Am°pŠgOZ :
           gOrdm§Zm ídgZmgmR>r d ÁdbZmgmR>r Cn`wº$

3) H$m~©Z S>m` Am°ŠgmB©S> :
           dZñnVtZm AÞ V`ma H$aÊ`mgmR>r, A{¾em‘H$ ZiH$m§S>`m‘Ü`o dmnaVmV.

4) AaJm°Z> :
           {dOoÀ`m ~ë~‘Ü`o dmnaVmV.

5) ho{bA‘ :
           H$‘r Vmn‘mZ {‘idÊ`mgmR>r {dZm n§»`mÀ`m B§{OZmda MmbUmè`m {d‘mZmV dmna

6) {ZAm°Z :
           Om{hamVtgmR>rÀ`m d añË`m§daÀ`m {Xì`m§‘Ü`o dmna

7) {H«$ßQ>m°Z :           âbmoamogoÝQ> nmB©n‘Ü`o dmna

8) PoZm°Z :
           âb°e ’$moQ>moJ«m’$s‘Ü`o dmna

1) Zm`Q´>moOZ
2) Am°pŠgOZ
3) AaJm°Z
4) BVa dm`y
5) H$m~©Z S>m`Am°ŠgmBS> 

 78%

 21%

 0.9 %

 0.07%

 0.03%

dm`y                       hdoVrb à‘mU
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7. MH$mH$s Mm§Jbr Agë`m‘wio ì`{º$‘Îd Iwbd-
Ê`mg ‘XV hmoVo.
8. `m Ym½`m§nmgyZ ~Zdboë`m H$nS>`m§Zm gwaHw$Ë`m
nS>V ZmhrV. VgoM Ë`m§da AmoaIS>o nS>V ZmhrV.

4. ho YmJo bdH$a noQ> KoUmao AgVmV.
5. `m Ym½`m§nmgyZ ~Zboë`m H$nS>`m§Zr noQ> KoVbm, 
Va Vo ËdMobm {MH$Qy>Z ~gVmV Am{U Ë`m§nmgyZ 
J§^ra ñdénmÀ`m OI‘m hmoVmV.
6. Ym½`m§Mo gyú‘Ordm§X²dmao {dKQ>Z hmoV Zmhr.>

  nmofU Am{U Amhma  7. **
          gOrdm§Zr AÞ d nmUr KoD$Z Ë`m§Mm dmT> d BVa gd© H$m‘m§gmR>r dmna H$aUo. `m à{H«$`obm 
nmofU åhUVmV. Am[U `m H$m‘m§gmR>r dmna H$aUo. `m à{H«$`obm nmofU åhUVmV. Am{U `m H$m‘m§gmR>r
Cn`moJr nS>Umè`m AÞKQ>H$m§Zm nmofUVÎdo åhUVmV. AmnU Im„oë`m AÞnXmWmªnmgyZ Amnë`mbm CîU-
VoÀ`m ñdénmV COm© {‘iVo. CîUVm ‘moOÊ`mgmR>r {H$bmoH°$bar `m EH$H$mMm Cn`moJ hmoVmo. dmT>Ë`m d`-
Vrb ‘wbm ‘wbtZm amoO gmYmaUnUo 2000-2500 {H$bmoH°$bar COm© AÞmVyZ {‘iÊ`mMr JaO AgVo.

bmoh
H°$pëe`‘ d 
’$m°ñ’$ag

Am`mo{S>Z

gmo{S>`‘ d
nmoQ>°{e`‘

earamÀ`m gd© ^mJm§n`ªV
Am°pŠgOZMo dhZ H$aUo.
XmV, hmS>o ‘O~yV H$aUo.

dmT>rMo {Z`§ÌU, earamV
hmoUmè`m amgm`{ZH$ {H«$`m
J{V‘mZ H$aUo.
earamVrb nmÊ`mMo g§VwbZ
amIUo, MoVmg§ñWm d ñWm`y
À`m {H«$`m Mmby R>odUoo.

A°{Z{‘`m(nm§Sw>amoJ) :
gVV WH$dm dmQ>Uo.
XmV Iam~ hmoUo, hmS>o {R>gyi
d H$Hw$‘dV hmoUo.
JbJ§S>

ñWm`y§Mr AH$m`©j‘Vm

‘m§g, nmbH$, g’$aM§X, ‘ZwH$m

XyY, Xw½YOÝ` nXmW©, {haì`m
nmbo^mÁ`m, ‘m§g
‘ZwH$m, ~rÝg, ‘mgo, ‘rR>,
g‘wÐmVyZ {‘iUmao AÞnXmW©

‘rR>, MrO
nmbo^mÁ`m, ’$io, S>mir

OrdZgÎdo :

Ob {dÐmì` OrdZgÎdo :
          ‘B’ d ‘C’ OrdZgÎdo nmÊ`mV {daKiVmV åhUOo Vr Ob {dÐmì` AmhoV. Vr bKdr, Km‘ 
 `m§Vrb nmÊ`m~amo~a earam~mhoa Q>mH$br OmVmV. åhUyZ Ë`m§Mm gVVMm nwadR>m Amdí`H$ AgVmo.

Ob A{dÐmì` OrdZgÎdo :

           hr nmÊ`mV {daKiV ZmhrV. Vr pñZ½Y nXmWm©V åhUOoM earamVrb ‘oXmV {daKiVmV. 
 Ë`m§Mm earamV gmR>m Ho$bm OmVmo. A, D, E, K,  hr Vr OrdZgËdo AmhoV.

JwU                                               Xmof 

I{ZO Cn`moJ ómoV A^mdOÝ` {dH$ma>
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 gm§Ym

Mb gm§Ym  AMb gm§Ym
  hmS>m§Mr hmbMmb hmoVo.
CXm. hmV, nm` AmVrb hmS>o

  hmS>m§Mr hmbMmb hmoV Zmhr.
CXm. H$dQ>rMr hmS>o

(ImbMm O~S>m gmoSy>Z)

gm§Ü`mMo àH$ma :

1) {~Om{JarMm gm§Ym :
0

           hmS>m§Mr hmbMmb EH$mM {XeoZo eŠ` hmoVo. hr hmbMmb 180 H$moZmV hmoVo. CXm. H$mona 
 d JwS>Km

 2) CIirMm gm§Ym :
0

           hmS>m§Mr hmbMmb XmoZ dm A{YH$ {Xem§Zr hmoVo. hr 360 H$moZmV hmoVo. CXm. Im§Xm d Iw~m 

 3) gaH$Vm gm§Ym :
           hmS>o ’$º$ EH$‘oH$m§da gaHy$ eH$VmV. CXm. ‘ZJQ>, nm`mMm KmoQ>m

 4) ËdMm :

           earamÀ`m ‘hÎdmMm d gdm©ªV ‘moR>m Ad`d, ñnem©Mr OmUrd hmoVo.

 5) ËdMoMr aMZm :
           gdm©V daÀ`m Wamg ~mh`ËdMm Va Ë`mImbrb Wamg A§VËdMm åhUVmV. Ë`mImbr aº$dm-
 {hÝ`m d ‘ÁOmV§VyMo Omio AgVo. Ë`mImbr CnËdMr` Wa AgVmo. earamMo Vmn‘mZ {Z`§{ÌV H$aÊ`mMo 
 H$m`© H$aVmo.

ËdMoMr H$m`©o :

  1) earamÀ`m A§Va§JmMo - Ogo, ñWm`y, hmS>o, B§{Ð`g§ñWm BË`mXtMo ajU H$aUo.
  2) e[aamVrb AmÐ©Vm amIyZ R>odÊ`mg ‘XV H$aUo.

  3) ‘ S> ’ OrdZgËdmMr {Z{‘©Vr H$aUo.
  4) earamVrb Km‘ ~mhoa Q>mHy$Z earamVrb Vmn‘mZmda {Z`§ÌU R>odUo.
  5) CîUVm, W§S>r `m§nmgyZ g§ajU H$aUo.
  6) ËdMm ñne}qÐ` åhUyZ H$m‘ H$aVo.

‘ob°{ZZ :
          ËdMoÀ`m Wam‘Yrb noerV ‘ob°{ZZ ZmdmMo a§JÐì` AgVo. ‘ob°{ZZÀ`m à‘mUmdéZ ËdMoMm 
JmoaonUm-H$mionUm R>aVmo. dmVmdaUmdahr ËdMoMm a§J Adb§~yZ AgVmo. ‘ob°{ZZ ËdMoMo d AmVrb ^m-
Jm§Mo A{V{Zb {H$aUm§nmgyZ g§ajU H$aVo. Amnë`m Ho$gm§Mm a§J ‘ob°{ZZ‘wioM R>aVmo. H$mio JS>X Ho$g ho
ewX²Y ‘ob°{ZZ‘wio Va ^wao / nm§T>aQ> Ho$g ‘ob°{ZZ‘Yrb J§YH$m‘wio Am{U Vm§~S>o Ho$g ‘ob°{ZZ‘Ü`o bmoh 
Agë`mZo V`ma hmoVmV.>
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          gOrd Á`m n[agamV d dmVmdaUmV amhVmo, Ë`mÀ`mer OwidyZ KoÊ`mgmR>r earamÀ`m Ad`dm§-

‘Ü`o VgoM OrdZ OJÊ`mÀ`m nÜXVr‘Ü`o H$mbmZwén KSy>Z Amboë`m ~Xbmbm ‘AZwHy$bZ’ åhUVmV.

          dmid§Q>r dZñnVtZm nmZo ZgVmV qH$dm Vr Iyn ~marH$ gwB©gmaIr AgVmV qH$dm Ë`m§Mo H$mQ>-
`m§‘Ü`o énm§Va Pmbobo AgVo. `m aMZo‘wio Ë`m§À`m earamVrb AJXr H$‘r nmUr dm’o$À`m énmV ~mhoa 
Q>mH$bo OmVo. ImoS> ho nmUr d AÞ gmR>dyZ R>odVo Ë`m‘wio Vo ‘m§gb ~ZVo. nmZm§À`m A^mdm‘wio ImoS>m§Zm 
àH$me g§íbofU H$amdo bmJVo, åhUyZ Vr {hadr AgVmV. `m dZñnVtMr ‘wio nmÊ`mÀ`m emoYmV O{‘ZrV 
Iyn Imobda OmVmV. Va H$mhtMr O{‘ZrV Xyada ngaVmV. `m dZñnVtÀ`m ImoS>mdaXoIrb ‘oUMQ> 
nXmWmªMm OmS> Wa AgVmo.

 B`Îmm 7 dr   **
  (Adaptation)* *1. AZwHy$bZ 

          {h‘àXoemVrb dZñnVt‘Ü`o àm‘w»`mZo XodXma, nmB©Z Aem gy{MnUu d¥jm§Mm g‘mdoe hmoVmo. 
Ë`m§Mm AmH$ma e§Hy$gmaIm AgVmo. ’$m§Úm§Mr aMZm CVaVr AgVo. `m àXoem§‘Ü`o Iyn {h‘d¥ï>r hmoVo. VgoM 
W§S>rhr Iyn AgVo. e§Hy$À`m AmH$mam‘wio `m dZñVtda ~’©©$ gmMyZ amhmV Zmhr, VgoM Ë`m§À`m OmS> gmbr
-‘wio Ë`m W§S>rVhr VJ Yé eH$VmV.

          ~hþVoH$ gd© dZñnVr `m O{‘Zrda pñWa d ñd`§nmofr AgVmV, ‘mÌ A‘adobrgma»`m H$mhr 
dZñnVr nanmofr AgVmV. A‘dobrMo eara åhUOo ’$º$ {ndi`m V§Vw‘` H$mS>`m§gma»`m ImoS>m§Mo Omio

 

Obr` dZñnVt‘Yrb AZwHy$bZ - (Adaptation in aquatic plants)

          H$‘i, ObnUu Aem dZñnVtMo XoR>, ‘D$, nmoH$i d bdMrH$ AgVmV. Obr` dZñnVtÀ`m 
nmZo, ImoS>o `m Ad`dm§da ‘oUMQ> nXmWmªMm nmVi Wa AgVmo. H$mhr dZñnVtMr nmZo Aé§X, [a{~Zrgm-
aIr nmVi AgVmV. Ë`m‘wio `m dZñnVr nmÊ`mMm doJdmZ àdmh ghZ H$é eH$VmV. ImoS> d nmZm§Mo 
XoR> `m§‘Ü`o Agboë`m hdoÀ`m nmoH$ù`m dZñnVtZm nmÊ`mda Va§JÊ`mgmR>r Cn`moJr nS>VmV.

dmid§Q>r àXoemVrb dZñnVt‘Yrb AZwHy$bZ (Adaptation in desert plants)- 

{h‘àXoemVrb dZñnVt‘Yrb AZwHy$bZ (Adaptation in snowy region plants)- 

O§Jb àXoemVrb dZñnVt‘Yrb AZwHy$bZ  (Adaptation in forest plants)-
         gy`©àH$me {‘idÊ`mgmR>r `m gd© dZñnVt‘Ü`o ñnYm© AgVo. O§JbmV gy`©àH$me {‘idÊ`m-
gmR>r d¥j C§M dmT>VmV VgoM Ë`m§À`m AmYmamZo dobrhr C§M dmT>VmV. H$mhr dobr§À`m ImoS>m§da AgUmao 
VUmd åhUOo ImoS>m§Mo AZwHy$bZM hmo`.

JdVmi àXoemVrb dZñnVt‘Yrb AZwHy$bZ  (Adaptation in grassland  plants)-
          JdVmi àXoemV ‘moR>`m à‘mUmda IwaQ>r PwS>no d JdVmMo {d{dY àH$ma dmT>VmV. ho JdV 
V§Vw‘` ‘wim§‘wio O{‘ZrMr Yyn Wm§~dVo. {dfwdd¥Îmr` àXoemV XmQ> O§Jb AgVo. Ë`m‘Ü`o VoWrb àmUr 
bnyZ amhÿ eH$VmV; VWm{n W§S> àXoemV AmT>iUmao JdV C§MrZo IwOo AgVo, Ë`m‘wio `mV gemgmaIo 
àmUr AmT>iVmV. S>m|JaCVmamda, nR>mar d ‘¡XmZr àXoem§V ‘moR>`m à‘mUmda Hw$aUo AmT>iVmV.

AÞJ«hUmgmR>r dZñnVt‘Ü`o Pmbobo AZwHy$bZ  (Adaptation for food in plants)-
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 11. noeraMZm Am{U gyú‘Ord  **
noer  (Cell) : noer hm gd© gOrdm§Mm aMZmË‘H$ d H$m`m©Ë‘H$ Agm ‘yb^yV KQ>H$ Amho.

          am°~Q>© hþH$ `m emókmZo B.g.1665 ‘Ü`o ~wMmÀ`m PmS>mÀ`m nmVi H$mn KoD$Z Vmo gyú‘Xe©H$m-
Imbr nm{hbm, Voìhm Ë`mbm H$mnm‘Ü`o ‘Y‘merÀ`m nmoi`mVrb H$ßß`m§à‘mUo aMZm {XgyZ Ambr. `m 

H$ßß`m§Zm Ë`mZo noer ho Zmd {Xbo. Cell åhUOo H$ßno. b°{Q>Z ^mfoV ‘gobm’ (Cella) åhUOo bhmZ Imobr 
hmo`. E‘. Oo. íbm`S>oZ d {WAmoS>moa ídmZ `m XmoZ emñÌkm§Zr 1838 gmbr noetÀ`m aMZo{df`r {gÜXmV 

‘m§S>bm, H$s ‘gd© gOrd noetnmgyZ ~Zbobo AgVmV Am{U noer hm gOrdm§Mm nm`m^yV KQ>H$ Amho.’ 
1885 ‘Ü`o Ama. {daem° `m§Zr gd© noetMm OÝ‘ hm nydu ApñVËdmV Agboë`m noet‘YyZM hmoVmo Ago 
ñnï> Ho$bo.
          A°ÝQ>moZ ë`wdoÝhm°H$ `m§Zr 1673 ‘Ü`o {d{dY q^Jo EH$Ì H$éZ gyú‘Xe©H$ ho CnH$aU V`ma Ho$bo 
d OrdmUy, Am{XOrd `m§À`m {Od§V noetMo gd© àW‘ {ZarjU Ho$bo.
1 g|{Q>‘rQ>a=     {‘br‘rQ>a, 1 {‘{b‘rQ>a = 1000 ‘m`H«$mo‘rQ>a, 1 ‘m`H«$mo‘rQ>a = 1000 Z°Zmo‘rQ>a
          àm‘w»`mZo `m noetMo dZñnVr noer d àmUr Ago XmoZ à‘wI àH$ma AmhoV. `m noer nQ>bm§À`m 
gmhmæ`mZo ~Zboë`m {d{dY A§JH$m§À`m A§V^m©dmZo V`ma Pmboë`m AgVmV. dZñnVr noetÀ`m ^modVr 
ñdV§Ì noer{^{ÎmH$m AgVo Ë`m‘wio Ë`m§Zm {d{eï> AmH$ma àmá hmoVmo. Ë`mMà‘mUo dZñnVr noet‘Ü`o 
‘moR>`m AmH$mam§À`m [a{º$H$m AmT>iVmV. `m gd© Ñí`H|$ÐH$s noer (Eukaryotic cell) AmhoV.

A) noer{^{ÎmH$m : noer{^{ÎmH$m ho noerMo gdmªV ~mhoa AgUmao AmdaU Amho. noer{^{ÎmH$m ’$º$ 

dZñnVrnoet‘Ü`oM AmT>iVo.

Am) noernQ>b : noernQ>b ho EH$ àH$maMo nmVi AmdaU AgyZ Vo A{Ve` ZmOyH$, bdMrH$ AgVo d
 Vo àmUr noerMo gdm©V ~mhoaMo AmdaU AgVo.

B) noerÐd : noer‘Ü`o noerH|$ÐH$mì`{V[aº$ Ðdén ^mJ AgVmo Ë`mbm noerÐd åhUVmV. noerÐd ho 

 noernQ>b Am{U H|$ÐH$ `m§Xaå`mZ AgVo. noetMr {d{dY A§JHo$ `m‘Ü`o {dIwabobr AgVmV.

10
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            20,000 Hz nojm A{YH$ dma§dm[aVoÀ`m ÜdZrbm lmì`mVrV qH$dm ñdZmVrV ÜdZr åhUVmV. 
Aem àH$maMo ÜdZr ‘Zwî` EoHy$ eH$V Zmhr; na§Vw H$mhr àmUr CXmhaUmW©, Hw$Ìm hm Aem àH$maMo ÜdZr 
EoHy$ eH$Vmo.

1. KS>`mimMo gyú‘ ^mJ VgoM ZmOyH$ Xm{JÝ`m§Mr ñdÀN>Vm H$aÊ`mgmR>r hmoVmo.
2. earamVrb ^mJ nmhÊ`mgmR>r hmoVmo.
3. ‘|XyVrb JmR>r AmoiIÊ`mgmR>r hmoVmo.
4. YmVy§‘Yrb Xmof AmoiIÊ`mgmR>r hmoVmo.
5. aS>ma `§ÌUo‘Ü`o `mMm Cn`moJ hmoVmo.
6. H$mhr gyú‘Ord d H$sQ>H$ ‘maÊ`mgmR>r hmoVmo.
7. g‘wÐmMo Vi qH$dm OhmOmMr pñWVr AmoiIÊ`mgmR>r SONAR (Sound Navigation And 

    Ranging) hr nÜXV dmnaVmV. 

          

Üd{ZnmVir hr ‘S>o{g~ob’ `m EH$H$mV ‘moOVmV. S>o{g~b ho Zmd AboŠPm§S>a J«°h°‘ ~ob `m emókmÀ`m 
H$m`m©À`m gÝ‘mZmW© {Xbo Jobo Amho. ÜdZrMr Vrd«Vm Xhm nQ>tZr dmT>Vo Voìhm Üd{ZnmVir 10 db Zo dmT>Vo.

          ‘Zwî`mg EoHy$ `oUmè`m ÜdZrMr dma§dm[aVm  Vo  `m Xaå`mZ AgVo. Amnë`m  20Hz 20,000Hz

H$mZmbm VmoM ÜdZr EoHy$ `oVmo.

          Á`m ÜdZrMr dma§dm[aVm nojm H$‘r AgVo Aem ÜdZrbm Adlmì` ÜdZr  20Hz (Infrasoic 

20Hz Ago åhUVmV. nojm H$‘r dma§dm[aVoMo ÜdZr ìhob ‘mgo, hÎmr, J|S>m `m àmÊ`m§ìXmao   sound)

H$mT>bo OmVmV.

lmì` ÜdZr (Audible sound) : 

Adlmì` ÜdZr (Infrasonic sound) : 

lmì`mVrb/ñdZmVrb ÜdZr (Ultrasonic/ Supersonic sound) : 

lmì`mVrb ÜdZrMo Cn`moJ :

 19. Mw§~H$s` joÌmMo JwUY‘©   **
             bmoh, H$mo~mëQ> d {ZHo$b `m§À`m g§{‘lmnmgyZ Mw§~H$ ~ZdVmV. ‘{Zna‘°J’ `m bmoh, {ZHo$b, 

A°ë`w{‘{ZA‘ d Q>m`Q>°{ZA‘ `m§À`m g§{‘lmnmgyZ Mw§~H$ ~ZdVmV. VgoM ‘ApëZH$mo’ hm A°ë`w{‘{ZA‘, 
{ZHo$b d H$mo~mëQ> `m§À`mnmgyZ ~Zdbobm Mw§~H$s` g§{‘l Amho. 
          Q>m§Jboë`m Mw§~H$mMm CÎmaY«wd n¥ÏdrÀ`m ^m¡Jmo{bH$ CÎmaYw«dmÀ`m {XeoZo pñWamdVmo. `mMm AW© 
n¥ÏdrÀ`m ^m¡Jmo{bH$ CÎmaYw«dmOdi H$moUË`m Var àM§S> Mw§~H$mMm X{jUY«wd Am{U ^m¡Jmo{bH$ X{jUYw«dm
-Odi Ë`m Mw§~H$mMm CÎmaY«wd Agm`bm hdm. `mdéZ {dë`‘ {Jë~Q>©Zo Ago AZw‘mZ H$mT>bo, H$s n¥Ïdr 
hmM EH$ ‘moR>m Mw§~H$ Amho, na§Vw `m Mw§~H$mMm X{jUY«wd n¥ÏdrÀ`m ^m¡Jmo{bH$ CÎmaY«wdmnmer, Va 
Mw§~H$s` CÎmaYw«d n¥ÏdrÀ`m ^m¡Jmo{bH$ X{jUY«wdmnmer Agbm nm{hOo.
          {~«{Q>e g§emoYH$ ‘m`Ho$b ’°$aoS>o `mZo Mw§~H$nÅ>rÀ`m EH$m Q>moH$mnmgyZ Xwgè`m Q>moH$mn`ªV 

OmUmè`m aofm§Zm ‘Mw§~H$s` ~baofm’ åhQ>bo.> Mw§~H$m^modVrÀ`m Á`m ^mJmV dñVyda Mw§~H$s` ~b H$m`© 

H$aVo, Ë`mg ‘Mw§~H$s` joÌ’ åhUVmV. Mw§~H$mÀ`m joÌm‘Ü`o OoWo ~baofm {dai AgVrb, VoWo Mw§~H$s` 
joÌmMr Vrd«Vm H$‘r AgVo, Va OoWo Ë`m EH$dQ>boë`m AgVmV, VoWrb Vrd«Vm OmñV AgVo.
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 *

~b d JVr  (Force and Motion) : -  
          EImÚm dñVyÀ`m doJmÀ`m n[aUm‘mV qH$dm JVrÀ`m {XeoV ~Xb KS>dyZ AmUÊ`mgmR>r Ë`mda 
~b à`wº$ hmoUo Amdí`H$ AgVo. ga Am`P°H$ Ý`yQ>Z (1642-1727) AmYw{ZH$ H$mimVrb AJ«JÊ` 
emók ‘mZbo OmVmV. Ë`m§Mm OÝ‘ B§½b§S>‘Ü`o Pmbm. Ë`m§Zr JVrMo {Z`‘, JVrMr g‘rH$aUo d JwéËdm-
H$f©UmMm {gÜXm§V Amnë`m ‘ Principia ‘ Zm‘H$ nwñVH$mV ‘m§S>bm. Ë`mAmYr Ho$ßbaZo J«hm§À`m H$jm§Mo 
dU©Z H$aUmao VrZ {Z`‘ ‘m§S>bo hmoVo. na§Vw J«h `m {Z`‘mà‘mUo ^«‘U H$m H$aVmV `m‘mJrb H$maUm§Mr 
H$mhrM OmU ZìhVr. Ý`yQ>ZZo JwéËdmH$f©UmMm {gÜXm§V dmnéZ Vo {Z`‘ J{UVr` nÜXVrZo {gÜX Ho$bo.

          dVw©imH$ma H$joV {’$aUmè`m H$moUË`mhr dñVyda dVy©imÀ`m H|$ÐmÀ`m {XeoZo ~b à`wº$ {XeoZo 
~b à`wº$ hmoV AgVo. `m ~bmg A{^H|$Ðr ~b  åhUVmV. åhUOoM `m ~bm‘wio  (Centripetal force)

dñVy H|$ÐmH$S>o OmÊ`mg àd¥Îm hmoVo.

          J«hmMr H$jm hr b§~dVw©imH$ma AgyZ gy`© Ë`m H$joÀ`m EH$m Zm^rda AgVmo.

B`Îmm Xhmdr ^mJ- 1

 dVw©imH$ma JVr d A{^H|$Ðr ~b (Centripetal force)  (Circular motion) : -  

           J«hmbm gy`m©er OmoS>Umar gai aofm, hr g‘mZ H$mbmdYrV g‘mZ joÌ’$i ì`mnZ H$aVo.

           gy`m©Mr n[aH«$‘m H$aUmè`m J«hmÀ`m AmdV©H$mbmMm dJ© hm J«hmÀ`m gy`m©nmgyZÀ`m gamgar 
 A§VamÀ`m KZmbm g‘mZwnmVr AgVmo.

 1. JwéËdmH$f©U   **

Ho$ßbaMm n{hbm {Z`‘ :

Ho$ßbaMm Xwgam {Z`‘ :

Ý`yQ>ZMm d¡pídH$ JwéËdmH$f©UmMm {gÜXm§V (Newton’s universal law of gravitation) : 

Ho$ßbaMm {Vgam {Z`‘ :

          {dídmVrb àË`oH$ dñVy BVa àË`oH$ dñVybm R>am{dH$ ~bmZo AmH${f©V H$aV AgVo. ho ~b 
EH$‘oH$m§Zm AmH${f©V H$aUmè`m dñVwÀ`m dñVw‘mZm§À`m JwUmH$mamer g‘mZwnmVr Am{U Ë`m‘Yrb A§VamÀ`m 
dJm©er ì`ñVmZwnmVr AgVo. XmoZ dñVy§n¡H$s Oa EH$m dñVyMo dñVy‘mZ XwßnQ> Ho$bo Va `m {Z`‘mà‘mUo 
Ë`m§‘Yrb JwéËdr` ~b XwßnQ> Ho$bo Va `m {Z`‘mà‘mUo Ë`m§‘Yrb JwéËdr` ~b XwßnQ> hmoB©b. VgoM Ë`m 
XmoZ dñVy§‘Yrb A§Va XwßnQ> Ho$bo Va ~b EH$ MVwWmªe hmoB©b. SI EH$H$ àUmbrV G Mo EH$H$ Nm2/

2kg  Amho. G Mo ‘yë` gd©àW‘ hoZar H°$dopÊS>e `m emókmZo à`moJ H$éZ ‘moObo SI EH$H$ àUmbrV Vo 
2 2-116.673 x 10  Nm /kg  Amho. 

          EImÚm dñVyMo dñVw‘mZH|$Ð ho Ë`m dñVyÀ`m AmVrb qH$dm ~mhoarb Vmo q~Xy AgVmo Á`m‘Ü`o 
dñVyMo gd© dñVy‘mZ H|${ÐV AgVo Ago ‘mZy eH$Vmo. EH$g‘mZ KZVm Agboë`m JmobmH¥$Vr dñVyMo dñVw-
‘mZH|$Ð JmobmMo ^y{‘Vr` H|$Ð AgVo. H$moUË`mhr g‘mZ KZVm Agboë`m dñVyMo dñVw‘mZH|$Ð Ë`mÀ`m 
‘Ü`dVu q~Xyda (Centroid) AgVo.
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JQ> nmSy>Z Ë`m§Zm {ÌHo$ Ago Zmd {Xbo. EH$m {ÌH$m‘Yrb VrZ ‘ybÐì`m§Mr ‘m§S>Ur Ë`mZo AUwdñVw‘mZm§À`m 
MT>Ë`m H«$‘mZo Ho$br d XmIdbo H$s ‘Yë`m ‘ybÐì`mMo AUwdñVw‘mZ ho A§XmOo BVa XmoZ ‘ybÐì`m§À`m 
AUwdñVw‘mZm§À`m gamgar BVHo$ AgVo.

 *

A.
H«$.

S>mo~am`ZaMr {ÌHo$ 

{ÌH$      ‘ybÐì`-1
àË`j AUwdñVw‘mZ(a)

 ‘ybÐì`-2

gamgar =  a+c
2

‘ybÐì`-3
àË`j
AUwdñVw‘mZ(c)

àË`j
AUwdñVw‘mZ

Li, Na, K1 {b{WA‘ (Li)

6.9
gmo{S>A‘   6.9 + 39.1

2
= 23.0

Ca, Sr, Ba2 H°$pëeA‘ (Ca)

40.1

ñQ´>m°pÝeA‘   40.1+ 137.3
2

= 88.7

nmoQ>°{eA‘  
)(K  39.1 

 ~o[aA‘
Ba)( 137.3  

Am`mo{S>Z 
I)( 126.9 

Cl, Br, I3 ŠbmoarZ (CI)

35.5 ~«mo‘rZ   35.5 + 126.9
2

= 81.2

Na)(
 23.0 

Sr)(
87.6

Br)(
79.9

$Ý`yb±S²>gÀ`m Aï>H$m§Mm {Z`‘ $(Newland’s Law of Octaves)  -  

B§p½be d¡km{ZH$ Om°Z Ý`yb±S²>g `mZo EH$m doJi`m ‘mJm©Zo AUwdñVw‘mZm§Mm ghg§~§Y ‘ybÐì`m§-

À`m JwUY‘mªer OmoS>bm. gZ 1866 ‘Ü`o Ý`yb±S²>gZo Ë`mH$mir kmV Agbobr ‘ybÐì`o Ë`m§À`m AUwdñVw-
‘mZm§À`m MT>Ë`m H«$‘mZwgma ‘m§S>br. `mMr gwédmV gdm©V hbŠ`m hm`S´>moOZ `m ‘ybÐì`mZo Pmbr, Va 
eodQ Wmo[aA‘Zo Pmbm. Ë`mbm {Xgbo H$s àË`oH$ AmR>ì`m ‘ybÐì`mbm> n{hë`m ‘ybÐì`mgmaIo JwUY‘© 
hmoVo. Ý`yb±S²>gZo `m gmaIonUmMr VwbZm g§JrVVrb Aï>H$m§er (gáH$m§er) Ho$br. Ë`mZo AmR>ì`m d

n{hë`m ‘ybÐì`m§À`m JwUY‘mª‘Ü`o {XgyZ `oUmè`m gmaIonUmbm Aï>H$m§Mm {Z`‘ Ago åhQ>bo.

Ý`yb±SgÀ`m Aï>H$m§À`m {Z`‘mV Iyn AmT>iyZ Amë`m. hm {Z`‘ ’$º$ H°$pëeA‘n`ªV bmJy 
hmoV hmoVm. kmV Agboë`m gd© ‘ybÐì`m§Zm VŠË`mV gm‘mdyZ KoÊ`mgmR>r Ý`yb±S²>gZo H$mhr OmJm§da XmoZ-
XmoZ ‘ybÐì`o ~g{dbr. CXm.Co d Ni,Ce d La. `m{edm` Ë`mZoo H$mhr {^Þ JwUY‘mªMr ‘ybÐì`o Aï>-

H$mVrb EH$mM ñdamImbr R>odbr. CXm.Co d Ni  `m YmVy§Zm Ý`yb±S>>gZo ‘S>mo’ `m ñdamImbr Cl d Br `m 
h°bmoOZm§~amo~a R>odbo. `m CbQ> Co d Ni `m§À`mer gmYå`© AgUmè`m Fe bm Ë`m§À`mnmgyZ bm§~ O d 

S  `m AYmVy§~amo~a ‘Q>r’ `m ñdamImbr R>odbo. VgoM Zì`mZo emoY bmJboë`m ‘ybÐì`m§Zm gm‘mdyZ 
KoÊ`mMr  VaVyX Ý`yb±S²>gÀ`m Aï>H$mV ZìhVr. Z§VaÀ`m H$mimV emoY bmJboë`m Zì`m ‘ybÐì`m§Mo JwUY‘© 
Ý`yb±S²>gÀ`m Aï>H$m§À`m {Z`‘mV ~gbo ZmhrV. 
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h°bmoOZ Hw$bmVrb àdUVm  (Gradation in halogen family) : 

          Vmn‘mZ, Xm~ `m§À`mgmaIo n[a‘mnr (Parameters) ^m¡{VH$ ~Xb (Physical change) 
KS>Vmo. ~è`mM doim ^m¡{VH$ ~Xb hm àË`mdVu (Reversible) AgVmo. ^m¡{VH$ ~Xbm‘Ü`o Ðì`mMo 
g§KQ>Z Amho VgoM amhVo. EImÚm à{H«$`oV Ðì`mMo g§KQ>Z ~Xbbo Va Ë`mbm amgm`{ZH$ ~Xb åhUVmV. 
Ooìhm EImXr à{H«$`m qH$dm KQ>Zm åhUOo amgm`{ZH$ ~Xb Amho Ago AmnU åhUVmo Voìhm g§~§{YV 
Ðì`mV H$mhr amgm`{ZH$ A{^{H«$`m KS>VmV.

          EH$m AmdVm©V S>mdrH$Sy>Z COdrH$Sy>Z OmVmZm dmT>V OmUmam H|$ÐH$s` à^ma d H$‘r hmoV 
OmUmar AUw{ÌÁ`m `m XmoÝhr KQ>H$m§‘wio g§`wOm BboŠQ´>m°Zm§da à`wº$ hmoUmam n[aUm‘r H|$ÐH$s` à^ma dmT>V 
OmVmo d g§`wOm BboŠQ´>m°Z A{YH$m{YH$ AmH$f©U~bmZo YéZ R>odbo OmVmV. `mbm AUyMr {dX`wV F$UVm 
åhUVmV. EH$m AmdVm©V S>mdrH$Sy>Z COdrH$S>o OmVmZm dmT>>V OmUmè`m {dX`wV F$UVo‘wio ~mhoéZ BboŠQ´>m°Z 
ñdrH$méZ nyU© AîQ>H$ pñWVr‘Yrb F$Um`Z ~ZÊ`mMr AUyMr j‘Vm dmT>V OmVo. ‘ybÐì`mMr F$Um`Z 
~ZÊ`mMr àd¥Îmr qH$dm {dX`wV F$UVm åhUOoM ‘ybÐì`mMm AYmVw JwUY‘© hmo`.

  2           JU 17 ‘Ü`o h°bmoOZ Hw$bmMo gXñ` AmhoV. gdmªMo gd© gmYmaU aoUygyÌ  Ago Amho.  x

 JUmV déZ Imbr OmVmZm Ë`m§À`m ^m¡{VH$ pñWVrV àdUVm {XgyZ `oVo. âb`yAmoarZ (F ) d ŠbmoarZ 2

 (Cl ) ho dm`y AmhoV, ~«mo‘rZ (Br ) hm Ðd Amho Va Am`mo{S>Z (I ) hm ñWm`y Amho. 2 2  2

 amgm`{ZH$ A{^{H«$`m d g‘rH$aUo3.

                  

 * *
          amgm`{ZH$ A{^{H«$`m åhUOo Aer à{H«$`m AgVo H$s Or KS>VmZm H$mhr nXmWmª‘Yrb amgm`-
{ZH$ ~§Ym§Mo {d^mOZ hmoD$Z ZdrZ amgm`{ZH$ ~§Y V`ma hmoVmV d Ë`m nXmWmªMo énm§Va ZdrZ nXmWmª‘Ü`o 

hmoVo. Oo nXmW© ~§Y {d^mOZmìXmao amgm`{ZH$ A{^{H«$`oV gh^mJr hmoVmV Ë`m§Zm ‘ A{^{H«$`mH$maH$ qH$dm 

A{^H$maH$ ’ Ago åhUVmV. `m CbQ> amgm`{ZH$ A{^{H«$`oMm n[aUm‘ åhUyZ ZdrZ ~§Y V`ma hmoD$Z Oo 

nXmW© Zì`mZo V`ma hmoVmV Ë`m§Zm ‘CËnm{XVo’ åhUVmV.

amgm`{ZH$ g‘rH$aUmMo boIZ :
1. amgm`{ZH$ g‘{H$aU {b{hVmZm A{^{H«$`mH$maHo$ S>mì`m ~mOybm Va CËnm{XVo COì`m ~mOyg {b{hVmV.
A{^{H«$`mH$maH$m§nmgyZ CËnm{XVm§À`m {XeoZo OmUmam ~mU `m XmoKm§À`m ‘Ü`o H$mT>VmV. hm ~mU amgm`-
{ZH$ A{^{H«$`oMr {Xem Xe©{dVmo.
2. Oa XmoZ qH$dm A{YH$ A{^{H«$`mH$maHo$ qH$dm CËnm{XVo AgVrb Va Ë`m§À`m‘Ü`o A{YH $(+) `m 
{MÝhmMm dmna H$aVmV.
3. Ooìhm amgm`{ZH$ A{^{H«$`m KS>dÊ`mgmR>r ~mhoéZ CîUVm Úmdr bmJVo Voìhm Vo A{^{H«$`mXe©H$ 
~mUmÀ`m da D ho {MÝh H$mTy>Z Xe©dVmV.
4. H$mhr A{^{H«$`m KSy>Z `oÊ`mgmR>r {d{eîQ> Vmn‘mZ, {d{eï> Xm~, CËàoaH$, BË`mXr AQ>tMr nyV©Vm 
hmoUo Amdí`H$ AgVo. Aem AQ>r A{^{H«$`mXe©H$ ~mUmÀ`m Imbr qH$dm da Xe©{dVmV.

amgm`{ZH$ A{^{H«$`m§Mo àH$ma (Types of chemical reactions) :

 *
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 *

 *
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 COdrH$S>rb A§Vao
      (YZ+)
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AmnmVr {H$aUm§Mr {Xem

D$Üd© A§Vao
(YZ +)

 AYmo A§Vao
  (F$U -)

‘w»` Aj x

 S>mdrH$S>rb A§Vao
(F$U-)

 COdrH$S>rb A§Vao
      (YZ+)

H$mQ>}{eAZ {MÝh g§Ho$V

          H$mQ>}{eAZ {MÝh g§Ho$VmZwgma, àH$mer` ‘Ü` (O) hm Ama§^ q~Xy ‘mZVmV. ‘w»` Aj hm g§X^© 
 Mm¡H$Q>rMm (Frame of Referance) x Aj KoVmV. {MÝh g§Ho$V nwT>rbà‘mUo AmhoV.
 1. dñVy Zoh‘r q^JmM`m S>mdrH$S>o R>odVmV. ‘w»` Ajmbm g‘m§Va AgUmar gd© A§Vao àH$mer` ‘Ü`mnm-
 gyZ ‘moOVmV.
 2. àH$mer` ‘Ü`mÀ`m COdrH$S>o ‘moObobr gd© A§Vao YZ ‘mZVmV Va S>mdrH$S>o ‘moObobr A§Vao F$U 
  ‘mZVmV.
 3. ‘w»` Ajmbm b§~ Am{U daÀ`m {XeoZo ‘moObobr A§Vao (D$Üd© A§Vao) YZ AgVmV.
 4. ‘w»` Ajmbm b§~ Am{U ImbÀ`m {XeoZo ‘moObobr A§Vao (AYmo A§Vao) F$U AgVmV.
 5. ~{hJm}b q^JmMo Zm^r` A§Va YZ Am{U A§VJm}b q^JmMo Zm^r` A§Va F$U AgVo.

q^JmMr eº$s  (Power of a lens) :

           AmnmVr àH$me {H$aUmMo A{^gaU qH$dm AngaU H$aÊ`mÀ`m q^JmÀ`m j‘Vog q^JmMr 
eº$s (P) Ago åhUVmV. q^JmMr eº$s hr q^JmÀ`m Zm^r` A§Vamda Adb§~yZ AgVo. q^JmMr eº$s 
åhUOo Ë`mÀ`m ‘rQ>a `m EH$H$mV ì`º$ Ho$boë`m Zm^r` A§VamMm ì`ñVm§H$ hmo`. q^JmÀ`m eº$sMo EH$-
H$ S>m`m°ßQ>a (D) Amho.

 Am{U   hr XmoZ q^JmMr eº$s Agë`mg Ë`m q^Jm§Mr n[aUm‘r eº$s åhUOo XmoZ                  P P (P)1 2

q^Jo nañnam§Zm ñne© H$éZ R>odë`mg Ë`m§À`m g§`moJr q^JmMr eº$s hr XmoÝhr q^JmÀ`m eº$s À`m ~oaOo-
BVH$s AgVo.

    

q^JmMm§ g§`moJ  (Combination of lenses) :

P = P  + P  21

‘mZdr S>moim d Ë`mVrb q^JmMo H$m`©  (Human eye and working of its lens) :

         ‘mZdr S>moi`mda AË`§V nmVi nmaXe©H$ nQ>b AgVo. Ë`mbm nmanQ>b åhUVmV. `m nQ>bmVy-
ZM àH$me S>moi`mV àdoe H$aVmo. S>moi`mV àdoe H$aUmè`m àH$memMo OmñVrV OmñV AndV©Z nmaXe©H$ 
nQ>bmìXmao hmoVo. `m nQ>bmÀ`m ‘mJo JS>X ‘m§gb nS>Xm AgVmo. Ë`mbmM ~w~wi åhUVmV. doJdoJi`m  
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          amOdm`y (CXmhaUmW©; ho{bA‘, {ZAm°Z, AaJm°Z) ho AYmVy amgm`{ZH$ A{^{H«$`oV ^mJ KoV 
ZmhrV. YmVy§À`m A{^{H«$`m§‘YyyZ AmVmn`ªV Ago nm{hbo Amho H$s, YmVy§Mo Am°pŠgS>rH$aU hmoD$Z YZ 
Am`Z V`ma hmoVmV. Oa H$mhr YmVy Am{U AYmVy§Mo BboŠQ´>m°Z g§énU nm{hbo Va, Amnë`m bjmV `oB©b 
H$s, BboŠQ´>m°Z Aï>H$ pñWVr nyU© H$aUo øm àoaH$ eº$sZo (Driving force) YmVy BboŠQ´>m°Z J‘mdyZ Va 
AYmVy BboŠQ´>m°Z ñdrH$méZ A{^{H«$`o‘Ü`o ^mJ KoVmV d ZOrH$À`m amOdm`yMo BboŠQ´>m°Z g§énU àmá 
H$aVmV. amOdm`y§Mo ~møV‘ H$dM nyU© Agë`m‘wio amOdm`y amgm`{ZH$ {ZîH«$s` AgVmV.

D$. YmVy§Mr AYmVy§~amo~a hmoUmar A{^{H«$`m :

AYmVy§Mr amgm`{ZH$ JwUY‘© (Chemical properties of non-metals) :

1. AYmVy§Mr Am°pŠgOZ~amo~a hmoUmar A{^{H«$`m :
           gm‘mÝ`V: AYmVy Am°pŠgOZ~amo~a g§`moJ nmdyZ AmåbY‘u Am°ŠgmBS> V`ma hmoVo. H$mhr ~m~
-VrV CXmgrZ Am°ŠgmBS> V`ma hmoVo.

          gm‘mÝ`V: AYmVy§Mr nmÊ`m~amo~a H$moUVrhr A{^{H«$`m hmoV Zmhr `mbm AndmX h°bmoOZ 
AmhoV. CXmhUmW©, ŠbmoarZ nmÊ`mV {daKù`mZ§Va nwT>rb A{^{H«$`m hmoVo.

2. AYmVyMr nmÊ`m~amo~a hmoUmar A{^{H«$`m :

C  + O          CO 2 (AmåbY‘u)

Cl (g) + H O(l)         HOCl(aq)+HCL(aq) 22

3. AYmVyMr {dab Amåbm~amo~a hmoUmar A{^{H«$`m

         gm‘mÝ`V: AYmVy§Mr nmÊ`m~amo~a H$moUVrhr A{^{H«$`m hmoV Zmhr. `mbm AndmX h°bmoOZ 
AmhoV.

2Cl (g) + 2HBr(aq)         2HCl(aq)+Br (aq)2

 Am`{ZH$ g§`wJo (Lonic compounds) :

           YZ Am`Z d F$U Am`Z øm XmoZ KQ>H$m§nmgyZ ~ZUmè`m g§`wJm§Zm Am`{ZH$ g§`wJo åhUVmV.
YZ Am`Z d F$U Am`Z ho {déÜX à^mar Agë`mZo Ë`m§À`mV {dX`wV pñW{VH$ AmH$f©U ~b AgVo. ho 
AmH$f©U ~b åhUOoM YZ Am`Z d F$U `m§À`mVrb Am`{ZH$ ~§Y hmo`. Am`{ZH$ g§`wJ {dX`wVÑï>`m 
CXmgrZ AgVo. Am`{ZH$ g§`wJo hr ñ’${Q>H$én AgVmV. ñ’${Q>H$én nXmWmªÀ`m gd© H$Um§Mo n¥ð>^mJ 
{d{eï> AmH$mamMo VgoM JwiJwirV d MH$H$sV AgVmV. Am`Zm§Mr {Z`{‘V nÜXVrMr ‘m§S>Ur ñ’${Q>H$-
énmbm H$maUr^yV AgVo. doJdoJi`m Am`{ZH$ g§`wJm§‘Yrb Am`Zm§Mr aMZm/‘m§S>Ur doJdoJir AgVo.
Ë`m‘wio Ë`m§À`m ñ’${Q>H$m§Mm AmH$ma doJdoJim AgVmo.
           ñ’${Q>H$mÀ`m AmVrb Am`Zm§Mr {d{eï> ‘m§S>Ur Á`m‘wio R>aVo Vmo ‘w»` KQ>H$ åhUOo {dOmVr` 
Am`Zm§‘Ü`o AgUmao AmH$f©U ~b d gOmVr` Am`Zm§‘Ü`o AgUmao à{VH$f©U ~b Am{U Am`Zm§Mo 
AmH$ma‘mZ ho hmoV. `m‘wio ñ’${Q>H$ g§aMZo‘Ü`o YZ Am`Zm§^modVr F$U Am`Z d F$U Am`Zm§^modVr YZ 
Am`Z Aer gd©gmYmaU ‘m§S>Ur AgVo. {d{eï> Aem ñ’${Q>H$ g§aaMZogmR>r H$maUr^yV Agboë`m KQ>-
H$m§n¡H$s XmoZ ‘hÎdmMo KQ>H$ nwT>rbà‘mUo AmhoV.
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           Ag§n¥º$ g§`wJmMr g‘mdoeZ A{^{H«$`m hm`S´>moOZ~amo~a gwÜXm hmoVo d hm`S´>moOZÀ`m g‘mdo-
eZmZo g§n¥º$ g§`wJ V`ma hmoVo. `m A{^{H«$`ogmR>r ßb°{Q>Z‘ qH$dm {ZHo$bgmaIm CËàoaH$ dmnaUo Amdí`-
H$ AgVo. `m A{^{H«$`oÀ`m Cn`moJmZo dZñn{VOÝ` Vobm§Mo {ZHo$b CËàoaH$mÀ`m CnpñWVrV hm`S´>moOZr^dZ 
H$aVmV.
           Xwhoar ~§Ym§Zr `wº$ Ag§nwº$ ‘oX (unsaturated fats) ho Amamo½`H$maH$ AgVmV Va 
g§n¥º$ ‘oX (saturated fats) ho Amamo½½`mg KmVH$ AgVmV.

4. à{V`moOZ A{^{H«$`m  (Substitution Reaction) :

AëH$mohmob: EH$ B§YZ :

                C-H d C-C ho EHo$ar ~§Y Iyn à~b Agë`mZo g§n¥º$ hm`S´>moH$m~©Z A{^{H«$`merb ZgVmV 
d Ë`m‘wio ~hþVoH$ A{^H${f©Vm§À`m gm{ÞÜ`mV Vo CXmgrZ AgVmV. ‘mÌ gy`© àH$memÀ`m gm{ÞÜ`mV g§n¥º$ 
hm`S´>moH$m~©ZMr ŠbmoarZ~amo~a ObX A{^{H«$`m hmoVo. `m A{^{H«$`oV EHo$H$ H$éZ g§n¥º$ hm`S´>moH$m~©Z‘-
Yrb gd© hm`S>moOZ AUy§Mr OmJm ŠbmoarZ AUy KoVmV. Ooìhm A{^H$maH$m§‘Yrb EH$m àH$maÀ`m AUyMr 
AUwJQ>mMr OmJm Xwgè`m àH$maÀ`m AUy / AUwJQ> KoVmo Voìhm Ë`m A{^{H«$`obm à{V`moOZ A{^{H«$`m 
åhUVmV.

           D$g hr dZñnVr gm¡aD$O}Mo amgm`{ZH$ D$O}V énm§Va AË`§V H$m`©j‘VoZo H$aVo. D$gmÀ`m agm
-nmgyZ gmIa ~ZdVmZm Or ‘ir V`ma hmoVo {VMo {H$ÊdZ Ho$ë`mda AëH$mohmob (B©WoZm°b) {‘iVo. nwao-
em hdo‘Ü`o ÁdbZ Pmë`mda B©WoZm°bnmgyZ Ho$di H$m~©Z S>m`m°ŠgmBS> d nmUr hr CËnm{XVo V`ma hmoVmV.
Aem àH$mao B©WoZm°b ho EH$ ñdÀN> B§YZ Amho. Ë`m‘wio H$mhr Xoem§‘Ü`o noQ´>mobMr H$m`©j‘Vm dmT>dÊ`m-
gmR>r Ë`m‘Ü`o ho EH$ g‘mdoer åhUyZ {‘giVmV. Aem B§YZmbm J°gmohmob åhUVmV.

B©ZoZm°BH$ A°{gS> :
O

C           B©WoZm°BH$ A°{gS> hm a§JhrZ Ðd AgyZ CËH$bZm§H$ 118 Amho. gm‘mÝ`nUo B©WoZm°BH$ 
A°{gS>bm A°go{Q>H$ A°{gS> åhUVmV. VgoM Ë`mMo Obr` ÐmdU AmåbY‘u AgyZ Ë`mV {Zim {bQ>‘g 
bmb hmoVmo. bmoUÀ`m‘Ü`o n[aajU åhUyZ Oo pìhZoJma dmnaVmV Vo A°go{Q>H$ A°{gS>Mo nmÊ`m‘Ü`o ~Zdbobo 
5 - 8% ÐmdU AgVo.

 * *

          H$ma~m°pŠg{bH$ A°{gS> d AëH$mohmob `m§À`mVrb A{^{H«$`oZo B©ñQ>a hm {H«$`mË‘H$ JQ> Agbobo 
nXmW© V`ma hmoVmV. B©ñQ>a ho JmoS>dmgmMo nXmW© AgVmV. ~è`mMem ’$im§Zm Agbobm ñdmX hm Ë`m§À`mV 
Agboë`m {d{eï> B©ñQ>a‘wio AgVmo. gwdm{gH$ Ðì`o d ñdmXXm`r nXmW© ~ZdÊ`mgmR>r B©ñQ>a dmnaVmV. 
gmo{S>A‘ hm`S´>m°ŠgmBS> `m AëH$m~amo~a A{^{H«$`m Ho$br AgVm B©ñQ>anmgyZ g§~§{YV AëH$mohmob d 
gmo{S>A‘ jmamÀ`m énmV H$ma~m°pŠg{bH$ A°{gS> naV {‘iVmV. `m A{^{H«$`obm gm~UrH$aU A{^{H«$`m 
åhUVmV. H$maU ‘oXmnmgyZ gm~U V`ma H$aÊ`mgmR>r hr A{^{H«$`m dmnaVmV.>

B©ñQ>ar^dZ A{^{H«$`m :

‘hmaoUy d ~hþdm[aHo$ (Macro molecules and Polymers) :
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 B`Îmm Xhmdr

^mJ-2
 * * AmZwd§{eH$Vm d CËH«$m§Vr1. 
              

               

                  

          AmYw{ZH$ AmZwd§{eH$sMm àma§^ J«oJa OmohmZ ‘|S>ob `m§Zr Ho$bm. 1901 gmbr ô`wJmo X èìhrg 
`m§À`m CËn[adV©Z {gÜXm§VmZo AMmZH$ KS>Umè`m ~Xbm‘mJrb H$m`© H$maU^md g‘Obm. `mVyZM 1902
gmbr dmëQ>a gQ>Z `mZo ZmH$VmoS>`mÀ`m noer‘Ü`o JwUgyÌo OmoS>`m§À`m ñdénmV nm{hbr. 1944 gmbr 
AmoñdmëS> Edar, ‘°H${bZ ‘°H$H$mWu Am{U H$m°{bZ ‘°Šbm°BS> `m Ì`tZr H$mhr {dfmUy dJiVm gd© 
gOrdm§‘Ü`o S>r.EZ.E. hrM AmZwd§{eH$ gm‘«Jr AgVo ho {gÜX H$obo. 1961 gmbr ’«$mÝg‘Yrb ’«±$H$mBg 
OoH$~ Am{U O°H$ ‘moZm°S> `m AmZwd§e d¡km{ZH$m§Zr OrdmUy§À`m noerV S>r.EZ.E. ìXmao hmoUmè`m à{WZ 
g§íbofUmÀ`m à{H«$`oMr à{VH¥$Vr V`ma Ho$br.

 AmZwd§{eH$Vm d AmZwd§{eH$ ~Xb (Heredity and hereditary changes) :  

 à{VboIZ, ^mfm§VaU d ñWmZm§VaU (Transcription, Translation and Translocation) :  
          S>r.EZ.E. ‘Ü`o Agbobr OZwHo$ Ama.EZ.E. À`m ‘XVrZo noetÀ`m H$m‘H$mOm‘Ü`o ^mJ KoVmV 
VgoM earamÀ`m aMZm d H$m`} `m§da {Z`§ÌU R>odVmV. à{WZm§Mr {Z{‘©Vr DNA ‘wio RNA À`m ‘mÜ`‘m-
VyZ hmoVo. `mbmM g|Q´>b S>mo½‘m Ago åhQ>bo Amho. DNA darb OZwH$m§À`m gmIirZwgma M-RNA Mr 
{Z{‘©Vr hmoVo. hr hmoV AgVmZm DNA À`m XmoZ Ym½`m`n¡H$s EH$mMm dmna `m H$m‘r hmoVmo. V`ma 
hmoUmè`m m-RNA aoUyVrb Am{U Vmo V`ma H$aÊ`mgmR>r dmnabobm DNA Mm YmJm `m XmoÝhtVrb 
Ý`wpŠbAmoQ>mBS²>gMm H«$‘ EH$‘oH$m§Zm nyaH$ AgVmo. Ë`mM~amo~a DNA Vrb Wm`{‘ZEodOr m-RNA ‘Ü`o 
`wa°{gb AgVmo. RNA V`ma H$aÊ`mÀ`m `m à{H«$`obmM à{VboIZ ( Transcription) Ago åhUVmV.
          noerH|$ÐH$mV V`ma Pmbobm m-RNA noerÐì`mV `oVmo. Vmo `oVmZm DNA darb gm§Ho${VH$ 
g§Xoe KoD$Z `oVmo. `m g§Xoem‘Ü`o A{‘Zmo Amåbm§H$arVm g§Ho$V AgVmV. àË`oH$ A{‘Zmo Amåbm§H$[aVm 

Agbobm g§Ho$V (Code) VrZ Ý`w{H$bAmoQ>mBS>À`m g§MmÀ`m ñdénmV AgVmo. Ë`mbm ‘{Q´>ßboQ> H$moS>m°Z’
Ago åhUVmV. ^maVr` d§emÀ`m S>m°. JmoqdX IwamZm `m§Zr gd© 20 A{‘Zmo Amåbm§H$[aVm Agbobo H$moS>m°Z 
emoYÊ`mÀ`m H$m‘mV ‘hÎdmMr ^y{‘H$m nma nmS>br. `mgmR>r Ë`m§Zm 1968 ‘Ü`o BVa XmoZ emókm§~amo~a 
Zmo~ob nwañH$ma {‘imbm. àË`oH$ m-RNA hm hOmamo H$moS>m°ZMm ~Zbobm AgVmo. Ë`m darb g§XoemZwgma 
à{WZo V`ma H$aÊ`mgmR>r bmJUmar A{‘Zmo Amåbo nwadÊ`mMo H$m‘ t-RNA H$aVmo. Ë`m H$[aVm m-RNA        
da Ogm H$moS>m°Z AgVmo Ë`mbm nyaH$ H«$‘ Agbobm A±Q>rH$moS>m°Z t-RNA da AgVmo. `m {H«$`obm 
^mfm§VaU (translation) Ago åhUVmV. t-RNA Zo AmUboë`m A{‘Zmo Amåbm§Mr noßQ>mB©S> ~§YmZo 
l¥§Ibm V`ma H$aÊ`mMo H$m‘ r-RNA H$aVmo. 
          `m Xaå`mZ am`~moPmo‘ m-RNA  À`m EH$m Q>moH$mH$Sy>Z Xwgè`m Q>moH$mH$S>o EH$ EH$ {Q´>ßboQ> 
H$moS>m°ZÀ`m A§VamZo gaH$V OmVmo. `m {H«$`og ñWmZm§VaU (Translocation) Ago åhUVmV. à{WZm§À`m 
Aem AZoH$ l¥§Ibm§À`m EH$Ì `oÊ`mZoM Jw§VmJw§VrMr à{WZo V`ma hmoVmV. hrM à{WZo gOrdm§À`m earam-
Vrb {d{dY H$m`} nma nmS>VmV Am{U Ë`m§À`m ñdénmMo {Z`§ÌU H$aVmV.
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gOrd Am{U OrdZà{H«$`m (Living organism and life processes) : 

          nMZg§ñWm, ídgg§ñWm, aº$m{^gaU g§ñWm, CËgO©Z g§ñWm, {Z`§ÌU g§ñWm `mgmo~VM earamMo
A§VJ©V VgoM ~mø Ad`d Amnbo H$m`© ñdV§ÌnUo na§Vw gdmªÀ`m g‘Ýd`mVyZ H$aV AgVmV. H$~m}XHo$, 
pñZ½Y nXmW© Am{U à{WZo ho AÞnXmW© `m D$O}Mo ‘w»` ómoV AgyZ àË`oH$ noer‘Ü`o Agboë`m V§VwH${U
-H$m§À`m ‘XVrZo hr D$Om© {‘i{dbr OmVo. H$~m}XH$m§‘YyZ Amnë`mbm 4 Kcal/gm EdT>r COm© {‘iVo.

 gOrdm§Vrb OrdZà{H«$`m ^mJ-12. 
              

               

                  

gOrd d D$Om© {Z{‘©Vr (Living organism and Energy prodution) : 

         gOrdm§‘Ü`o ídgZ ho earañVa Am{U noerñVa Aem XmoZ ñVam§da hmoVo. earañVamda hmoUmè`m 
ídgZmV Am°pŠgOZ Am{U H$m~©Z S>m`Am°ŠgmBS> `m dm`y§Mr eara Am{U g^modVmbMo dmVmdaU `m§‘Ü`o  * *

BboŠQ´>m°Z dhZ gmIir A{^{H«$`m 3. (ETC Reaction) :  

 ½bwH$moO-{dKQ>Z 1. (Glycolysis) : 

XodmUKodmU hmoVo. Va noerñVamda hmoUmè`m ídgZmV AÞnXmWm©Mo Am°pŠgOZÀ`m ‘XVrZo AWdm Ë`mÀ`m
-{dZm Am°pŠgS>rH$aU Ho$bo OmVo. 
         Oo AÞnXmW© ImVmo Ë`mVrb àm‘w»`mZo H$~m}XH$m§Mm Cn`moJ ‘w»`Ëdo XaamoO Amdí`H$ AgUmar 
COm© {‘idÊ`mgmR>r Ho$bm OmVmo. hr D$Om© ATP À`m ñdénmV {‘idbr OmVo. Ë`mgmR>r n|er‘Ü`o ½bw-
H$moO `m H$m~m}XH$mMo Q>ßß`mQ>ßß`mZo Am°pŠgS>rH$aU Ho$bo OmVo. `mbmM noerñVamdarb ídgZ åhUVmV. 
gOrdm§‘Ü`o noerñVamda hmoUmao ídgZ XmoZ àH$maMo AgVo. Vo XmoZ àH$ma åhUOo Am°pŠgídgZ (Am°pŠg-
OZ ^mJ KoVmo) Am{U {dZm°ŠgrídgZ (Am°pŠgOZ ^mJ KoV Zmhr.) Am°pŠgídgZm‘Ü`o VrZ Q>ßß`m§‘Ü`o 
½bwH$moOMo Am°pŠgS>rH$aU hmoVo.

  Q´>m`H$m~m}ŠPrbrH$ Amåb MH«$ 2. (Krebs cycle) : 

          noerÐì`mV KS>Umè`m `m à{H«$`o‘Ü`o ½bwH$moOÀ`m EH$m aoUyMo Q>ßß`mQ>ßß`mZo {dKQ>Z hmoD$Z 

nm`é{dH$ Amåb, ATP, NADH2 Am{U nmUr `m§Mo àË`oH$s XmoZ XmoZ aoUy V`ma hmoVmV. `m à{H«$`oV 

V`ma Pmboë`m nm`é{dH$ AmåbmMo aoUy AgoQ>rb-H$mo-EÝPmB©‘-A `m aoUy§‘Ü`o énm§V[aV Ho$bo OmVmV. 

`m à{H«$`odoir H$m~©Z S>m`Am°ŠgmBS>Mo XmoZ aoUy Am{U NADH2 Mo XmoZ aoUy V`ma hmoVmV.

          AgoQ>rb-H$mo-EÝPmB©‘-A Mo aoUy V§VyH${UHo$‘Ü`o OmVmV. VoWo Ë`mda Q´>m`H$m~m}ŠPrbrH$ 

Amåb MH«$ (H«o$ãO MH«$) hr MH«$s` A{^{H«$`m am~dbr OmVo. `m A{^{H«$`oìXmao A°goQ>rb-H$mo-EÝPmB©‘

-A À`m aoUyVrb A°goQ>rbMo nyU©nUo Am°pŠgS>rH$aU Ho$bo OmVo Am{U Ë`mìXmao CO2, H2O, NADH2, 

FADH2 Am{U ATP  aoUy {‘iVmV.

         BboŠQ´>m°Z dhZ gmIir A{^{H«$`mgwÜXm V§VwH${UHo$‘Ü`o am~dbr OmVo. darb gd© à{H«$`m§À`m 
dobr V`ma Pmboë`m NADH2  À`m àË`oH$ aoUynmgyZ VrZ Am{U FADH2 À`m àË`oH$ aoUynmgyZ XmoZ 
ATP Mo aoUy {‘iVmV. `m à{H«$`o‘Ü`o ATP À`m aoUy§ì`{V[aº$ nmÊ`mMohr aoUy V`ma hmoVmV. Aem nÜXVr
-Zo Am°pŠgídgZm‘Ü`o ½bwH$moOMo nyU© Am°pŠgS>rH$aU ({dKQ>Z) hmoVo Am{U D$O} ~amo~aM CO2 Am{U
H2O Mo aoUy V`ma hmoVmV. 
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219               lrZmW AnmQ>©‘|Q>, ‘waHw$Q>o bm`~«ar g‘moa, boZ Z§.3, n§S>rV H$m°bZr, Zm{eH$-400 002. 

gOrd Am{U OrdZà{H«$`m (Living organism and life processes) : 

          nMZg§ñWm, ídgg§ñWm, aº$m{^gaU g§ñWm, CËgO©Z g§ñWm, {Z`§ÌU g§ñWm `mgmo~VM earamMo
A§VJ©V VgoM ~mø Ad`d Amnbo H$m`© ñdV§ÌnUo na§Vw gdmªÀ`m g‘Ýd`mVyZ H$aV AgVmV. H$~m}XHo$, 
pñZ½Y nXmW© Am{U à{WZo ho AÞnXmW© `m D$O}Mo ‘w»` ómoV AgyZ àË`oH$ noer‘Ü`o Agboë`m V§VwH${U
-H$m§À`m ‘XVrZo hr D$Om© {‘i{dbr OmVo. H$~m}XH$m§‘YyZ Amnë`mbm 4 Kcal/gm EdT>r COm© {‘iVo.

 gOrdm§Vrb OrdZà{H«$`m ^mJ-12. 
              

               

                  

gOrd d D$Om© {Z{‘©Vr (Living organism and Energy prodution) : 

         gOrdm§‘Ü`o ídgZ ho earañVa Am{U noerñVa Aem XmoZ ñVam§da hmoVo. earañVamda hmoUmè`m 
ídgZmV Am°pŠgOZ Am{U H$m~©Z S>m`Am°ŠgmBS> `m dm`y§Mr eara Am{U g^modVmbMo dmVmdaU `m§‘Ü`o  * *

BboŠQ´>m°Z dhZ gmIir A{^{H«$`m 3. (ETC Reaction) :  

 ½bwH$moO-{dKQ>Z 1. (Glycolysis) : 

XodmUKodmU hmoVo. Va noerñVamda hmoUmè`m ídgZmV AÞnXmWm©Mo Am°pŠgOZÀ`m ‘XVrZo AWdm Ë`mÀ`m
-{dZm Am°pŠgS>rH$aU Ho$bo OmVo. 
         Oo AÞnXmW© ImVmo Ë`mVrb àm‘w»`mZo H$~m}XH$m§Mm Cn`moJ ‘w»`Ëdo XaamoO Amdí`H$ AgUmar 
COm© {‘idÊ`mgmR>r Ho$bm OmVmo. hr D$Om© ATP À`m ñdénmV {‘idbr OmVo. Ë`mgmR>r n|er‘Ü`o ½bw-
H$moO `m H$m~m}XH$mMo Q>ßß`mQ>ßß`mZo Am°pŠgS>rH$aU Ho$bo OmVo. `mbmM noerñVamdarb ídgZ åhUVmV. 
gOrdm§‘Ü`o noerñVamda hmoUmao ídgZ XmoZ àH$maMo AgVo. Vo XmoZ àH$ma åhUOo Am°pŠgídgZ (Am°pŠg-
OZ ^mJ KoVmo) Am{U {dZm°ŠgrídgZ (Am°pŠgOZ ^mJ KoV Zmhr.) Am°pŠgídgZm‘Ü`o VrZ Q>ßß`m§‘Ü`o 
½bwH$moOMo Am°pŠgS>rH$aU hmoVo.

  Q´>m`H$m~m}ŠPrbrH$ Amåb MH«$ 2. (Krebs cycle) : 

          noerÐì`mV KS>Umè`m `m à{H«$`o‘Ü`o ½bwH$moOÀ`m EH$m aoUyMo Q>ßß`mQ>ßß`mZo {dKQ>Z hmoD$Z 

nm`é{dH$ Amåb, ATP, NADH2 Am{U nmUr `m§Mo àË`oH$s XmoZ XmoZ aoUy V`ma hmoVmV. `m à{H«$`oV 

V`ma Pmboë`m nm`é{dH$ AmåbmMo aoUy AgoQ>rb-H$mo-EÝPmB©‘-A `m aoUy§‘Ü`o énm§V[aV Ho$bo OmVmV. 

`m à{H«$`odoir H$m~©Z S>m`Am°ŠgmBS>Mo XmoZ aoUy Am{U NADH2 Mo XmoZ aoUy V`ma hmoVmV.

          AgoQ>rb-H$mo-EÝPmB©‘-A Mo aoUy V§VyH${UHo$‘Ü`o OmVmV. VoWo Ë`mda Q´>m`H$m~m}ŠPrbrH$ 

Amåb MH«$ (H«o$ãO MH«$) hr MH«$s` A{^{H«$`m am~dbr OmVo. `m A{^{H«$`oìXmao A°goQ>rb-H$mo-EÝPmB©‘

-A À`m aoUyVrb A°goQ>rbMo nyU©nUo Am°pŠgS>rH$aU Ho$bo OmVo Am{U Ë`mìXmao CO2, H2O, NADH2, 

FADH2 Am{U ATP  aoUy {‘iVmV.

         BboŠQ´>m°Z dhZ gmIir A{^{H«$`mgwÜXm V§VwH${UHo$‘Ü`o am~dbr OmVo. darb gd© à{H«$`m§À`m 
dobr V`ma Pmboë`m NADH2  À`m àË`oH$ aoUynmgyZ VrZ Am{U FADH2 À`m àË`oH$ aoUynmgyZ XmoZ 
ATP Mo aoUy {‘iVmV. `m à{H«$`o‘Ü`o ATP À`m aoUy§ì`{V[aº$ nmÊ`mMohr aoUy V`ma hmoVmV. Aem nÜXVr
-Zo Am°pŠgídgZm‘Ü`o ½bwH$moOMo nyU© Am°pŠgS>rH$aU ({dKQ>Z) hmoVo Am{U D$O} ~amo~aM CO2 Am{U
H2O Mo aoUy V`ma hmoVmV. 
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           {dX`wV {Z{‘©Vr H|$Ðm‘Ü`o Aem àH$maMr ‘moR>r O{ZÌo dmnabr OmVmV. O{ZÌmVrb Mw§~H$mbm 
{’$adÊ`mgmR>r Q>~m©BZ PmoV`§Ì) dmnabo OmVo. Q>~m©BZbm nmVr AgVmV. Q>~m©BZ‘Yrb `m (Turbine : 

nmË`m§da Ðd AWdm dm`yMm PmoV Q>mH$ë`mg Ë`m PmoVmVrb J{VO D$O}‘wio Q>~m©BZMr nmVr {’$é bmJVmV. 
ho Q>~m©BZ {dX`wV O{ZÌmbm OmoS>bobo AgVo. `m‘wio O{ZÌmVrb Mw§~H$ {’$é bmJVo d {dX`wV {Z{‘©Vr 
hmoVo.
          {dX`yV-Mw§~H$s` àdV©Z `m VÎdmda AmYm[aV {dX`wV {Z{‘©Vr H$aÊ`mgmR>r O{ZÌ bmJVo, 
O{ZÌ {’$adÊ`mgmR>r Q>~m©BZ bmJVo Am{U Q>~m©BZ {’$adÊ`mgmR>r EH$ D$Om© ómoV bmJVmo. Q>~m©BZ
{’$adÊ`mgmR>r Hw$R>ë`m àH$maMm D$Om© ómoV dmnabm OmVmo Ë`mZwgma {dX`wV {Z{‘©Vr H|$ÐmMo doJdoJio
àH$ma AmhoV.

 * * *

Am¡pîUH$ {dX`wV {Z{‘©Vr H|$ÐmVrb D$Om© énm§VaU :

g‘ñ`m :

Am¡pîUH$-CO}da AmYm[aV {dX`wV-COm© {Z{‘©Vr H|$Ð :

          ~m°`ba‘Ü`o B§YZmMo (BWo H$moiemMo) ÁdbZ Pmë`m da CËg{O©V dm`y C§M YwamS>`m‘m’©$V hdoV 
 gmoS>bm OmVmo. Vá d D$ƒ Xm~mÀ`m dm’o$Zo Q>~m©BZ {’$adë`mZ§Va Ë`m dm’o$Mo Vmn‘mZ d Xm~ H$‘r 
 hmoVmV. Aem dm’o$Vrb D$îUVm H$mTy>Z KoD$Z (åhUOoM {Vbm W§S> H$éZ) {VMo nwÝhm nmÊ`mV énm§Va Ho$bo 
 OmVo. `m dm’o$Vrb D$îUVm H$mTy>Z KoÊ`mMo H$m‘, g§KZZ `§Ì `m ^mJmV Hw$qbJ Q>m°da (Condenser)  

(Cooling tower) ‘Yrb nmÊ`mìXmao Ho$bo OmVo. Hw$qbJ Q>m°da‘Yrb nmUr g§KZZ `§ÌmVyZ {’$adbo OmVo,
 Ë`m‘wio dm’o$Vrb D$îUVm Hw$qbJ Q>m°da‘Yrb nmÊ`mbm {‘iVo d dm’$ W§S> hmoD$Z {VMo nwÝhm nmÊ`mV 
 énm§Va hmoVo. hr D$îUVm ‘J ~mîn d Vá hdoÀ`m énmV Hw$qbJ Q>m°da‘m’©$V ~mhoa Q>mH$br OmVo. Am¡pîUH$
 -{dX`wV {Z{‘©Vr hm Oar {dX`wV {Z{‘©VrgmR>r ‘moR>`m à‘mUmda dmnabm OmUmam ‘mJ© Agbm Var, 
Aem  àH$maÀ`m {dX`wV {Z[‘©Vr‘wio H$mhr g‘ñ`mhr {Z‘m©U hmoVmV.

         `m‘Ü`o dm’o$da Q>~m©BZ dmnabo OmVo. H$moiemMo ÁdbZ H$éZ {Z‘m©U Pmboë`m D$îUVm D$O}Mm
D$n`moJ ~m°`ba‘Ü`o nmUr VmndÊ`mgmR>r Ho$bm OmVo. `m nmÊ`mMo énm§Va Cƒ Vmn‘mZmÀ`m Am{U D$ƒ
Xm~mÀ`m dm’o$V hmoVo. `m dm’o$À`m eº$sZo  Q>~m©BZ {’$aVo. Ë`m‘wio  Q>~m©BZbm OmoS>bobo O{ZÌ {’$éZ 
{dX`wV {Z{‘©Vr hmoVo. `mM dm’o$Mo énm§Va nwZ: nmÊ`mV H$éZ Vo ~m°`baH$S>o nmR>dbo OmVo. Am¡pîUH$ 
{dX`wV {Z{‘©Vr H|$ÐmV H$moiemVrb amgm`{ZH$ D$O}Mo énm§Va Q>ß`mQ>ß`mZo {dX`wV-D$O}V hmoVo.

    1. H$moiemÀ`m ÁdbZmZo hmoUmao hdoMo àXyfU: H$moiemÀ`m ÁdbZmZo H$m~©Z S>m`Am°ŠgmBS> Am{U gë’$a 
      Am°ŠgmBS>, Zm`Q´>moOZ Am°ŠgmBS²>g `m§gmaIo Amamo½`mg KmVH$ dm`y dmVmdaUmV CËg{O©V hmoVmV.
    2. H$moiemÀ`m ÁdbZmZo CËg{O©V dm`ygh B§YZmMo gyú‘ H$UgwÜXm dmVmdaUmV gmoS>bo OmVmV. `m‘wio
      ídgZg§ñWoMo J§^ra {dH$ma CäXdy eH$VmV.
    3. `m‘Ü`o dmnabo OmUmao B§YZ AWm©V H$moigm `mMo ^yJ^m©Vrb gmR>o ‘`m©{XV AmhoV. `m‘wio ^{dî`H$m-
       imV {dX`wV {Z{‘©VrgmR>r H$moiemÀ`m CnbãYVoda ‘`m©Xm `oVrbM.
    

 * *
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 * * *

^maVmVrb H$mhr à‘wI Ob{dX`wV {Z{‘©Vr H|$Ðo d Ë`m§Mr {Z{‘©Vr j‘Vm :

                  H$moigm, Z¡g{J©H$ dm`y `m§gmaIr I{ZO B§YZo qH$dm `wao{Z`‘ AWdm ßbwQ>mo{Z`‘ gmaIr 
         AmpÊdH$ B§YZo dmnéZ Ho$bobr {dX`wV {Z{‘©Vr hr n`m©daU óohr Zmhr. Ë`m dmnam‘wio n`m©daUmda 
         Xwîn[aUm‘ hmoD$ eH$VmV.

    1. H$moigm, Z¡g{J©H$ dm`y `m§gmaIr I{ZO B§YZmÀ`m ÁdbZmVyZ H$mhr KQ>H$ dm`y§Mr Am{U H$Um§Mr 
     {Z{‘©Vr hmoD$Z Vo hdoV {‘gibo OmVmV. `m‘wio hdm àXy{fV hmoVo, B§YZmÀ`m AnyU© ÁdbZmVyZ H$m~©Z 
     ‘moZmoŠgmBS> V`ma hmoVmo. noQ´>mob, {S>Pob, H$moigm `m§À`m ÁdbZmVyZ {Z‘m©U hmoUmè`m Zm`Q´>moOZ 
     S>m`Am°ŠgmBS>‘wio Amåb-dfm©gmaIo n[aUm‘ hmoVmV. Ordmí‘ B§YmZm§À`m AnyU© ÁdbZmVyZ {Z‘m©U 
     hmoUmao YwamVrb H$U  hdoMo àXyfU H$aVmV. `m‘wio Xå`mgmaIo ígZg§ñWoMo {dH$ma (soot particles)

     hmoVmV.
    2. H$moigm, I{ZO Vobo(noQ´>mob, {S>Pob BË`mXr) Am{U Z¡g{J©H$ dm`y  hr gmar Ordmí‘ (LPG, CNG)

    B§YZ (I{ZO B§YZo) V`ma hmoÊ`mgmR>r bmImo df} bmJbr AmhoV. {edm` ^yJ^m©Vrb Ë`m§Mo gmR>ohr 
    ‘`m©{XV AmhoV.
    3. AUw-D$Om© dmnamVrb AmpÊdH$-H$Mè`mÀ`m {dëhodmQ>rMr g‘ñ`m AnKmVmVyZ hmoUmè`m g§^mì` 
     hmZrMr eŠ`Vm.
    

g‘abH$moQ>m
A§OZdob
~dmZm
H$mo§S>mn„r

Am§Y«àXoe
‘hmamï´>
{X„r
Am§Y«àXoe

 2620

 2220

 1500

 1466

Ob{dX`wV D$Om©  :(Hydroelectric Energy)

         dmhË`m nmÊ`mVrb JVrO COm© Awdm gmR>{dboë`m nmÊ`mVrb pñW{VO COm© hm CO}Mm EH$ 
nma§nm[aH$ ómoV Amho. Ob{dX`wV {Z{‘©Vr H|$ÐmV YaUmV gmR>{dboë`m nmÊ`mVrb {ñW{VO CO}Mo énm§Va 
JVrO CO}V Ho$bo OmVo. dmhVo, J{V‘mZ nmUr nmB©nìXmao YaUmÀ`m nm`Ï`mer AgUmè`m Q>~m©BZn`ªV 
AmUyZ Ë`mVrb JVrO CO}À`m AmYmao Q>~m©BZ {’$adbo OmVo. Q>~m©BZbm OmoS>bobo O{ZÌ {’$éZ {dX`wV 
{Z{‘©Vr hmoVo.

Q>ohar
H$mo`Zm
lr e¡b‘
ZmÏnm PmH«$s

CÎmamI§S>
‘hmamï´>
Am§Y«àXoe
{h‘mMb àXoe

2400 MW

     1960 MW

1670 MW

    1500 MW

{R>H$mU        amÁ`      {Z{‘©Vr j‘Vm (MW)

{R>H$mU        amÁ`      {Z{‘©Vr j‘Vm (MW)

 *
‘mo.7887878001/ 7887878002

bú` H$ar`a AH°$S>‘r
MPSC / UPSC PSI / STI / ASO

ISO 9001-2015



 *

Respiratory System
261               lrZmW AnmQ>©‘|Q>, ‘waHw$Q>o bm`~«ar g‘moa, boZ Z§.3, n§S>rV H$m°bZr, Zm{eH$-400 002. 

 *
‘mo.7887878001/ 7887878002

bú` H$ar`a AH°$S>‘r
MPSC / UPSC PSI / STI / ASO

ISO 9001-2015



 * *

Ear

 *
‘mo.7887878001/ 7887878002

bú` H$ar`a AH°$S>‘r
MPSC / UPSC PSI / STI / ASO

ISO 9001-2015

262               lrZmW AnmQ>©‘|Q>, ‘waHw$Q>o bm`~«ar g‘moa, boZ Z§.3, n§S>rV H$m°bZr, Zm{eH$-400 002. 



 * *

264               lrZmW AnmQ>©‘|Q>, ‘waHw$Q>o bm`~«ar g‘moa, boZ Z§.3, n§S>rV H$m°bZr, Zm{eH$-400 002. 

 *
‘mo.7887878001/ 7887878002

bú` H$ar`a AH°$S>‘r
MPSC / UPSC PSI / STI / ASO

ISO 9001-2015



Journey of Human

 *
‘mo.7887878001/ 7887878002

bú` H$ar`a AH°$S>‘r
MPSC / UPSC PSI / STI / ASO

ISO 9001-2015

266               lrZmW AnmQ>©‘|Q>, ‘waHw$Q>o bm`~«ar g‘moa, boZ Z§.3, n§S>rV H$m°bZr, Zm{eH$-400 002. 
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