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AÜ¶m¶ 13

Ob

Ob 

Ob H$s H$R>moaVm H$m {ZdmaU

H$R>moa Ed‘² ‘¥XþOb Ob H$m amgm¶{ZH$ ‘hËd

Ob Ho$ amgm¶{ZH$ JwU 

YmpËdH$ Am³gmB©S> 

Ho$ gmW Ob H$s 

à{V{H«$¶m

{H«$¶m 
a) Ob H$s YmVw Ho$ gmW
b) ~mîn H$s AYmVw Ho$ gmW

Ob H$m 

ewÕrH$aU 

ewîH$ nXmW©  AmÐ©nXmW©

AmnH$mo nVm h¡ {H$ {díd ‘| nmZr ~hþV ‘w»¶ Am¡a ~¥hV² à‘mU ‘| {‘bZodmbm EH$ ¶m¡{JH$ 

h¡& g‘ñV gOr{d¶m| Ho$ {bE à‘wI AË¶dí¶H$ h¡&  nmZr g^r gñ¶m| ‘| A{YH$ à{VeV nmZr  

ahVm h¢&  ‘mZd eara ‘| H$ar~ 65% nmZr ahVm h¡&  gñ¶ Am¡a àmUr Ob Ho$ {~Zm Zht ah 

gH$Vo& 

ñ‘aU H$s{OE… nmZr Ho$ O¡{dH$ JwU (1) h‘mar g§ñH¥${V ‘| n{dÌ Ob, Am~ Ed-B©-
O‘-O‘, J§Jm Ob Am{X gmåàXm{¶H$ eãX h¡&  ¶o ghO-ñdm^m{dH$ O¡{dH$ JwU aIVo Am¡a 

¶o A‘yë¶ Cn¶wº$ Ob h¢&

Ob h¡S´>moOZ Am¡a Am°p³gOZ BZ VËdm| go nmZr ~Zm h¡&  nmZr H$m EH$ AUw hmB©S²>moOZ Ho$ Xmo 

na‘mUwAmo Am¡a Am³grOZ Ho$ EH$ na‘mUw go amgm¶{ZH$ ar{V go ~ÝX h¢&
2H2(g) + O2(g)  2H2O(l) 
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AZmXr H$mb go àË¶oH$ ZmJ[aH$ H$mo AnZr ‘hËdnyU© Cn¶wº$Vm Ho$ H$maU nmZr H$s 

AmH$f©Ur¶ e{º$ Zo ~m±Y H$a aIm h¡& H¥${f, ImZm ~ZmZo, nrZo, YwbmB© Am{X Amdí¶H$ H$m¶© 

Ho$ {bE nmZr EH$ ~S>m à‘wI òmoV h¡&  

Am¶wd}X ‘| ^r nmZr Ho$ {bE à‘wI ñWmZ {X¶m J¶m h¡&  ñdmñÏ¶ H$s g‘ñ¶mAm| H$s {M{H$Ëgm 

Ho$ {bE Ob H$m Cn¶moJ {H$¶m OmVm h¡&  Cgo Ob {M{H$Ëgm H$hVo h¢&

nmZr H$m ewX²YrH$aU
gmåàXm{¶H$ nX²Y{V¶m| go ZrMo ~Vm¶o hþE {dYmZm| go nmZr H$m ewÕrH$aU {H$¶m Om gH$Vm 
h¡…  C~mbZm, àH$me ‘o| Iwbm aIZm, Vwbgr nÌ {‘bmZm, H$ny©a {‘bmZm, bmbVËn bmoho H$s 
Jmo{b¶m| H$mo S>mbZm& 
nmZr go a§J, XþJªY, V¡aZodmbo nXmW© Am¡a gyú‘ Or{d¶m| H$mo {ZH$mbZo Ho$ AZoH$ {dYmZ h¢&  
nmZr H$s H$R>moaVm H$mo ^r {ZH$mbZo Ho$ {dYmZ h¢&  nmZr H$ CnMma ‘| g§JbZ AWdm Ad-
JbZ, N>mZZ, {da§OZr H$aU, JÝY a{hV H$aZm Am¡a {dg§H«$m{‘V Ob Ho$ §‘¡b O‘ OmZo Ho$ 
{bE {’$Q>H$ar (alum salt) H$m Cn¶moJ {H$¶m OmVm h¡&  àmMrZ H$mb go BgH$m Cn¶moJ 

{H$¶m OmVm Wm& 

gmo{ME… nmZr ewÕ H$aZo Ho$ gmYZ Ho$ ê$n ‘| Cn¶moJ {H$¶m Om gH$Vm h¡ ?  ³¶m| ? 

{gam°{‘³g H$o$ N>ZZ X¡S> (Ceramics candles)&

nmZr EH$ AÀN>m A{¾ em‘H$ h¡&  nmZr ‘| XhZmZwHy$b§ Am³grOZ Am¡a Xø dñVw hmB©S´>moOZ 

hmoZo na ^r nmZr XhZmZwHy$b§ Zht Am¡a XødñVw ^r Zht h¡&

gmo{ME… hmBS´>moOZ Am³grOZ go {‘bmH$a ñd¶§ XhZ hmoZo H$m JwU ³¶m| Imo XoVm h¡ ? 

Am³grOZ hmBS´>moOZ go {‘bH$a Xÿgao H$mo XhZ H$aZo Ho$ JwU H$mo ³¶m| Imo boVm h¡ ?

³¶mo| Am°p³gOZ AnZ XhZ H$m JwU Imo XoVm h¡ ?

Bgo Om{ZE… ³¶m Amn OmZVo hmo ? nmZr ‘| {d{bZ Am³grOZ H$mo boH$a ídgZ {H«$¶m 
H$aHo$ _N>{b`±m nmZr ‘| {O{dV ahVr h¢ Z {H$ nmZr H$m KQ>H$ Am³grOZ boH$a &

 {nN>br H$jmAm| ‘| AmnZo nmZr Ho$ ^m¡{VH$ JwUm| H$m AÜ¶¶Z {H$¶m h¡&  A~ nmZr Ho$ 
amgm¶{ZH$ JwUm| H$m AÜ¶¶Z H$a|Jo& 

nmZr Ho$ amgm¶{ZH$ JwU    AmnH$mo nVm h¢ {H$ nmZr H$m amgm¶{ZH$ gyÌ AUw gyÌ H2O 
h¡§&  AmH$¥{V 13.1 ‘o {XIm¶o h¡&  Am³grOZ H$m EH$ na‘mUw 
hmB©S²>moOZ Ho$ Xmo na‘mUwAm| go ~pÝYV h¡& 

nmZr {díd {dbm¶H$ H$hbmVm h¡&  ³¶m| {H$ Omb ‘o|, 
AÝ¶ {dbm¶H$mo| H$s Anojm AY{YH$m{YH$ dñVy¶o {d{bZ hmoVr& AmH$¥{V 13.1 g§aMZm ObmUw H
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nVmbmJmBE … g‘wÐ H$m nmZr Z‘H$sZ h¡, ³¶m| ?

{H«$¶m H$bmn 13.1

Zrbo AWdm bmb {bQ>‘g nona H$mo ewÕ Ob ‘o| S>w~moH$a Xo{IE&  Bg H$m¶©H$bmn go Amn 

³¶m AZw‘mZ bJm gH$Vo h¢?

nmZr H$s YmVwAmo| na {H«$¶m…

H$B© YmVwAm| Ho$ g§J«mhH$m| ‘| nmZr H$mo h‘ g§J«h H$aVo h¢ Am¡a CZ‘| nmZr H$mo C~mbm ^r OmVm 

h¢&  ³¶m nmZr g§J«mhH$m| Ho$ gmW à{V{H«$¶m H$aVm h¡ ?

Vm±å~o, Aë¶w{‘{Z¶‘ Am¡a grgm O¡go YmVwE± go gmYmaU Vmn‘mZ na nmZr Ho$ gmW {H«$¶m Zht 

{XImVo& 

H$B© YmVwE± Am¡a CZHo$ {‘l YmVwAm| go Cn¶wº$ dñVwE±, ~Ho$Q²>g ~V©Z Am{X dñVwE± ~Zm¶r OmVr 

h¢, ³¶m| {H$ gmYmaU pñW{V¶m| ‘| do nmZr go à{V{H«$¶m Zht H$aVo& 

gmo{S>¶‘ Am¡a nmoQ>m{e¶‘ Za‘ YmVwE± h¢, Am¡a CZH$mo MmHy$ go H$mQ> gH$Vo h¢&  do nmZr go à{V{H«$¶m 

H$aVo h¢, hm¶S´>moOZ J¡g H$mo ‘wº$ H$aHo$ CZHo$ 

hmBS´>mo³gmBS> ~ZVo h¢& AV… nmoQ>m{e¶‘ Am¡a 

gmo{S>¶‘ YmVwAm| H$mo {‘Å>r Ho$ Vob ‘| aIm 

ahVm h¢& 

H$m¶m©H$bmn 13.2

ewÕ gmo{S>¶‘ H$m EH$ N>moQ>m-gm Qw>Hw$S>m 
br{OE&  AdemofH$ (Bltting Paper) 
go CgH$mo gwImBE&  ‘y±J H$s Xmb gmBμO ‘| Cgo 

H$m{Q>E&  Cgo gmdYmZr go nmZr na S>m{bE&  Amn XoI gH$Vo h¢ {H$ gmo{S>¶‘ Qw>Hw$S>m nmZr ‘| 

Mmamo Amoa Aì¶dpñWV æñV hmoH$a Ky‘Zo bJVm h¡&  Yrao-Yrao (AmH$ma) H$‘ hmoVo hmoVo AÝV ‘| 
AÑí¶ hmo OmVm h¡&  nmZr ‘| dh gmo{S>¶‘ hmB©S²>mo³gB‹S> ~ZH$a Jb OmVm h¡&  Zrb Am¡a bmb 
{bQ>‘g go Cg nmZr H$s narjmU EH$ ~rH$a ‘| boH$a H$s{OE&  ¶h {db¶Z jmar¶ (Basic) h¡&

gyMr… hdm ‘| pñWV ~mîn Am¡a Am³grOZ go gmo{S>¶‘ {H«$¶m H$aZo Ho$ H$maU Cgo {‘Å>r Ho$ 

Vob ‘o| aIVo h¡& Bg YmVw H$mo h‘oem {M‘Q>o go hr nH$S>Zm Mm{hE&  ¶{X hmW go nH$S>Vo h¡ 

Vmo hmW Ho$ JrbonU ~mîn go {H«$¶m hmoZo Ho$ H$maU hmW ‘o| ObZ hmoVr h¡& 

gmo{S>¶‘, {‘Å>r H$o$ Vob H$o$ gmW H$moB© AmH$f©Ur¶ JwU Zht aIVm&

AmH¥${V 13.2

hmB©S²>moOZ A{Zb

gmo{S>¶‘ 
Ob 
Q´>’$ (Ðmo{UH$m)
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YmVwE± O¡go gmo{S>¶‘ Am¡a nmoQ>m{e¶‘ R>§S>o nmZr go {H«$¶m H$aHo$ CZHo$ hm¶S´>m°³gmBS> ~ZH$a 

hmBS´>moOZ J¡g H$mo ‘wº$ H$aVm h¡& 
 2Na  +  2H2O    →  2NaOH  +  H2 
   (gmo{S>¶‘)               (Ob)          (gmo{S>¶‘ h¡S´>m³gmB©S>)              (h¡S´>moOZ)

{H«$¶mH$bmn 13.3

nmoQ>m{e¶‘ Am¡a nmZr H$s à{V{H«$¶m H$m g‘rH$aU {b{IE&  

ñ‘aU H$s{OE… bmoho O¡go YmVyAm| H$mo O§J bJVm h¡& dfm© Ho$ ‘m¡g‘ ‘| O§J erK« bJ OmVm 

h¡&  O§J bmoho H$m h¡S´>moQ>oS> Am°³gmB©S> h¡&  Bgo Amn H¡$go amoH|$Jo ?

 AÝ¶ YmVwE± ^r {d{dY pñW{V¶m| ‘| nmZr go à{V{H«$¶m H$aVo h¢& 
 Ca  +  2H2O  

(H$‘ao Ho$ Vmn‘mZ ‘|)
   Ca(OH)2      +  H2 

  (H$m°pëe¶‘)  (~mîn)      (H$m°pëe¶‘ h¡S´>m³gmB©S>)       (h¡S´>moOZ)

Mg  +  2H2O     →      Mg(OH)2        +     H2 

(‘°¾o{e¶‘)                (H$d{WV Ob)   (‘°¾o{e¶‘ h¡S´>m³gmB©S)    (h¡S´>moOZ)

 bmohm, ‘o¾r{e¶‘ O¡go YmVwAm| na ~mßn H$mo àd{hV H$aZo go CZHo$ Am³gmBS> Am¡a h¡S´>moOZ 

J¡g h‘ àmá H$a gH$Vo h¢& 

 Zn  +  H2O   →  ZnO      +  H2 
    (OñVm)   (~mîn)  (OñVm Am³gmB©S) (h¡S´>moOZ)

 3Fe  + 4 H2O   → Fe3O4     +  4H2 
     (bmoh)   (~mîn)  (bmoh Am³gmB©S) (h¡S´>moOZ)

 Mg  +  H2O   → MgO      +  H2 
(‘°¾o{e¶‘)  (~mîn)          (‘°¾o{e¶‘ Am³gmB©S)     (h¡S´>moOZ)

AmYmVwAm| na ^mn H$s à{V{H«$¶m…

1) bmb Vá ~mîn$ (C) na ~mîn H$mo àdm{hV H$aZo go, H$m~©Z ‘moZm³g¡S> VWm hmB©S²>moOZ 

CËnÞ hmoVo h¢&  

  C     +    H2O     D$‘u      CO         +   H2 

            (H$m~©Z)                 (~mîn) (H$m~©Z ‘moZm°³gmB©S)        (h¡S´>moOZ)
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ObA{Zb 

H$m~©Z ‘moZm°³gmB©S> Am¡a h¡S´>moOZ Ho$ 1…2 AZwnmV Ho$ {‘lU H$mo ObA{Zb H$hVo h¡&

Obm{Zb Ho$ Cn¶moJ

· Am¡Úmo{JH$ B©ÝYZ Ho$ ê$n ‘|& 

· hmB©S²>moOZ Ho$ CËnmXZ (Bosch Process) ‘o| ObA{Zb H$m Cn¶moJ H$aVo h¡&

2) bmb Vá {g{bH$mZ na Omo AYmVy h¡&  ~mîn H$mo àdm{hV H$aZo go, {g{bH$mZ S>m¶ 

Am°³gmBS> Am¡a hmB©S²>moOZ J¡g CËnÞ hmoVr h¢& 
 Si  +   2H2O    →  SiO2    +  2H2  
 ({g{bH$mZ)   (~mîn)   ({g{bH$mZ S>m¶ Am°³gmBS)  (hmB©S²>moOZ)

AYmVwAm| Ho$ Am³gmBS> na nmZr H$s à{V{H«$¶m

gm‘mÝ` EH$ AYmVw H$m Am³gmBS> nmZr ‘| {nKbVm h¡, Vmo Amåb CËnÞ hmoVm h¡&

 CO2        +     H2O  → H2CO3 

(H$m~©Z S>m¶ Am°³gmBS)       (Ob)                        (H$m~m}{ZH$ Amåb)

H$m~m}{ZH$ Amåb ‘¥Xÿ no¶m| ‘| CnpñWV ahVo h¡&

Amåb dfm©… A{YH$m{YH$ H$maImZo ahZodmbo joÌm| ‘| O~ Z¡Q´>moOZ Ho$ Am°³gmBS>g H$m~©Z 

S>m¶ Am°³gmB©S> Am¡a gë’$a S>m¶ Am°³gmB©S> dmVmdaU Ho$ ObmUw à{V{H«$¶m H$aVo h¡ Vmo Amåbr¶ 

dfm© hmoVr h¡& Z¡Q´>moOZ Ho$ Am³g¡S> Am¡a gë’$a Ho$ Am³g¡S> Omo H$maImZm| Ho$ ‘mhmob ‘| hmoVo h¢&  

do dfm© Ho$ nmZr ‘| {‘b OmVo h¢&  Cggo Amåbr¶ dfm© hmoVr h¢& 

        SO2        +  H2O  →   H2SO3 
(gë’$a S>m¶ Am°³gmB©S)       (Ob)         (gëâ¶yag Amåb)  

      3NO2        +   H2O  →    2HNO3 + NO 
(Z¡Q´>moOZ Am°³gmB©S)         (Ob) (Z¡{Q´>H$ Amåb)         (Z¡{Q´>H$ Am°³gmB©S) 

Am¡a                CO2        +     H2O    → H2CO3 

                  (H$m~©Z S>m¶ Am°³gmB©S)     (Ob)                       (H$m~m}{ZH$ Amåb)

nVm bJmBE… ‘Wwam Vob n[aîH$aU Ho$ÝÐ VmO ‘hb Ho$ ~hþV ZμOXrH$ h¡&  Cg ñWmZ go Cgo 

Xÿa hQ>mZo Ho$ {bE gdm}ƒ Ý¶m¶mb¶ Zo AmXoe Xr¶m h¡&  ³¶m| ?
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YmpËdH$ Am°³gmB©S>m| Ho$ gmW nmZr H$s {H«$¶m… 

O~ H$m°pëe¶‘ Am°³gmB©S> Ob Ho$ gmW {H«$¶m H$aVm h¡ H$m°pëe¶‘ h¡S´>mo³gmB©S> ~ZVm h¡& Amn 

Bg à{V{H«$¶m H$mo MyZm nmoVZo Ho$ {bE noñQ> ~ZmVo g‘¶ Cn¶moJ H$aVo h¢&

       CaO  +  H2O  → Ca(OH)2 

(H$m°pëe¶‘ Am°³gmB©S>)    (Ob)     (H$m°pëe¶‘ h¡S´>mo³gmB©S)

gm‘mÝ¶V¶m YmVwAm| H$mo Am³gmBS> jmar¶ hmoVo h¡& 

AmÐ© nXmW© (Deliquescent Substances)

AmnZo XoIm hmoJm {H$ Jy‹S> H$mo hdm ‘| Hw$N> g‘¶ VH$ Iwbm aIZo go JyS> na Z‘r O‘ OmVr 

h¡&  Bg àH$ma Ho$ AZoH$ nXmW© h¢, do Z‘r H$mo J«hU H$aVo h¢, O¡go ‘o¾r{e¶‘ ³bmoamBS>, KZ 

gmo{S>¶‘ hm¶S´>mo³gBS>, KZ nmoQ>m{e¶‘ hm¶S´>mo³gBS>, AZmÐ© H¡$pëe¶‘ ³bmoamBS>, H¡$pëe¶‘ 

ZmBQ´>oQ>, ’o$[aH$ ³bmoamBS>&

H$m¶©H$bmn 13.4 

EH$ H$Q>moar  boH$a Cg ‘| gmo{S>¶‘ ZmBQ´>oQ>H$mo {b{OE Am¡a hdm ‘| a{IE&  5-10 {‘ZQ> ~mha 

a{IE&  n[adV©Z H$m {ZarjU H$s{OE&  AmnH$m {ZarjU {b{IE&  gmo{S>¶‘ Z¡Q´>oQ> Jrbm hmo 

OmVm h¡& nmoQ>m{e¶‘ ZmBQ´>oQ> H$mo hdm ‘| Iwbm aIZo go JrbmnZ Zht hmoVm&  ³¶m BgH$m H$maU 

~Vm gH$Vo h¡& 

n[a^mfm - AmÐ©Vm

nmZr ‘| {d{bZ hmoZodmbo Hw$N> nXmW©, CgH$mo gmYmaU Vmn‘mZ na O~ hdm ‘| aIm OmVm h¡, 

Vmo hdm ‘| pñWV Z‘r H$mo ñdrH$ma H$aHo$ Z‘ ~Z OmVo h¢ Am¡a AÝV ‘| nmZr H$mo J«hU H$aHo$ 

Jb OmVm h¡&  Eogo nXmW© AmÐ© nXmW© H$hbmVo h¢ Am¡a ¶h {H«$¶m AmÐ©Vm H$hbmVr h¡& 

H$mpñQ>H$ gmoS>m AWdm AZmÐ© H¡$pëe¶‘ ³bmoamBS> AWdm {H$gr amgm¶{ZH$ ImX go Cnamoº$ 

{H«$¶m H$m {ZarjU {b{IE& 

OmZ br{OE… Omo nXmW© Mmam| Amoa H$s hdm ‘| pñWV nmZr H$s {ZH$mbVo h¢

do  ewîH$ H$maH$  H$hbmVo h¢&  gm§ÝÐm gë’y$[aH$ Amåb Am¡a H¡$pëe¶‘ ³bmoamBS> ‘mZmo 

hmBS´>oQ> ew¸$ H$maU Ho$ {bE CXmhaU h¡& h‘ h‘oem XoIVo h¡ H$s ObmdemofH$ n°Ho$Q>m| H$mo 

Bbo³Q´>m°Zr¶ dñVwAm| Ho$ gmW Am¡a XdmB© H$s Jmo{b¶m| Ho$ gmW aIVo h¡&

gmo{ME

VQ>r¶ àXoem| ‘| AmÐ©Vm ñdm^m{dH$ h¡ ³¶m|&
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{d‘moMH$ nXmW© (Effl orescent Substances)

Hw$N> h¡S´>oQ>g Ho$ hdm ‘| ImobH$a aIZo go AnZo Obm§e H$mo Imo boVo h¢&  CXmhaU Ho$ {bE 

gmo{S>¶‘ gë’o$Q> &  Ob¶wº$ ¶m¡{JH$ dmVmdaU go AnZo nmZr Ho$ A§e H$mo Zï> H$aZo go do Ob  

{d‘moMH$  H$hbmVo h¢&  Ob {d‘moMH$ Ho$ {bE Am¡a EH$ CXmhaU  YmdZ gmoS>m h¡& 

H$Q>moa Ob…

Ob EH$ ~hþV gm‘mÝ¶ Am¡a ¶mo½¶ {dbm¶H$ h¡&  Hw$N> Aew{Õ¶m± Cg‘| AmgmZr go {‘b OmVr 

h¢&  Á¶mXmVa {‘bZodmbr H¡$pëe¶‘ Am¡a ‘o¾r{e¶‘ Ho$ bdUm| go Ob H$R>moa ~Z OmVm h¡&  

Ob ‘| BZH$m à{VeV ~‹T>OmZo go CgH$s H$R>moaVm ^r ~‹T> OmVr h¡& 

H$R>moa Ob {Og Ob ‘| gm~yZ H$m A{YH$ PmJ Zhr ~ZVm Cgo H$R>moa Ob H$hVo h¡& 

gm~wZ go nmZr ‘| A{YH$ PmJ CËnÞ Zht hmo Vmo dh H$R>moa Ob h¡&  gm‘mÝ¶V¶m {Og Ob ‘| 

MyZo  nËWa Am¡a AÝ¶ I{ZO nËWa hmo Vmo dh H$R>moa Ob h¡, H$m°pëe¶‘ Am¡a ‘o¾r{e¶‘ Ho$ 

~mB H$m~m}ZoQ>, gë’o$Q> Am¡a ³bmoaBS> gm‘mÝ¶V¶m Ob H$s H$R>moaVm Ho$ H$maU ~ZVo h¢&  bdUm| 

Ho$ H$maU H$R>moaVm Ob ‘| hmoVr h¡&  H$m~m}ZoQ> go Zht ³¶m| {H$ dh nmZr ‘| {d{bZ Zhr hmoVo& 

‘¥Xþ Ob

‘¥Xþ nmZr gm~wZ Ho$ gmW AË¶m{YH$ PmJ CËnÞ H$aVm h¡&  dfm© Ob Am¡a PaZo H$m nmZr 

(’$ìdmao) ‘¥Xþ nmZr Ho$ CXmhaU h¢ ³¶m|{H$ CZ‘| bdU H$‘ ‘mÌm ‘| ahVo h¢& 

H$R>moa Ob ‘| H¡$pëe¶‘ Am¡a ‘o¾r{e¶‘ Ho$ bdU ahVo h¢&  ¶{X CgH$mo Am¡Úmo{JH$ ~mpînÌ ‘| 

Cn¶moJ H$a| Vmo H¡$pëe¶‘ Am¡a ‘o¾r{e¶‘ Ho$ A{dbo¶ bdU Cg Am¡Úmo{JH$ ~mpînÌ H$s Xrdmamo| 

na O‘ OmVo h¡; {Oggo D$î‘m H$s j‘Vm KQ> OmVr h¡&  ~mpînÌ Ho$ {dñ’$moQ> H$s g§^mdZm ^r 
hmoVr h¡§&  ~mpînÌ Ho$ jaU H$s g§^mdZm hmoVr h¡&

gm~yZ H$m Cn¶moJ ^r ì¶W© hmoVm h¡&

Ob H$s H$R>moaVm H$mo {ZH$mbZo H$m {dYmZ 

Ob H$s H$R>moaVm H$mo Xmo {dYmZm| go {ZH$mbm OmVm h¡&

· ¶{X Ob ‘| H¡$pëe¶‘ Am¡a ‘o¾r{e¶‘ ~mB H$m~m}ZoQ> hmo Vmo Cgo C~mbH$a ‘¥Xþ ~Zm gH$Vo h¢& 

gmo{ME 

Am¡Úmo{JH$ ~mpînÌ ‘| H$R>moa Ob H$m Cn¶moJ ³¶m| Zht H$aVo ?    
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 Bg {H«$¶m ‘|, H¡$pëe¶‘ ~m¶ H$m~m}ZoQ> A{dbo¶ H¡$pëe¶‘ H$m~m}ZoQ> Am¡a H$m~©Z   

 S>m¶Am³gmBS> ‘| {dK{Q>V hmoVo h¢& 

 CXmhaUN>: Ca(HCO3)2    

Vmn
    CaCO3   +  H2O  +  CO2 

• Ob ‘| YmodZgmoS>m (Na2CO3) {‘bmZo go H$R>moaVm {ZH$mbr OmVr h¡&  B A{^{H«$¶m ‘|, 

{dbo¶ H¡$pëe¶‘ Am¡a ‘o¾r{e¶‘ Ho$ bdU A{dbo¶ H$m~m}ZoQ>m| ‘| n[ad{V©V hmo OmVo h¢&  

{dbo¶ gmo{S>¶‘ bdU H$R>moaVm H$m H$maU Zht ~ZVm&

ñ‘aU H$s{OE… amgm¶{ZH$ Û¶ {dÚQ>Z amgm¶{ZH$ A{^{H«$¶m H$m àH$ma

CXmhaU… 
  CaCl2        +     Na2CO3     →    CaCO3     +  2NaCl
(H$m°pëe¶‘ ³bmoa¡S>)           (gmo{S>¶‘ H$m~m}ZoQ>)        (H$m°pëe¶‘ H$m~m}ZoQ)            (gmo{S>¶‘ bmoa¡S)

  Ca(HCO3)2  +    Na2CO3    →     CaCO3           +  2NaHCO3

     
   (H$m°pëe¶‘ ~m¶H$m~m}ZoQ>)    (gmo{S>¶‘ H$m~m}ZoQ>) (H$m°pëe¶‘ H$m~m}ZoQ)        (gmo{S>¶‘ ~m¶H$m~m}ZoQ)

   CaSO4       +    Na2CO3    →  CaCO3     +   Na2SO4
(H$m°pëe¶‘ gë’o$Q>)       (gmo{S>¶‘ H$m~m}ZoQ>)           (H$m°pëe¶‘ H$m~m}ZoQ)                (gmo{S>¶‘ gë’o$Q>)

H$m¶©H$bmn 13.5

 ‘°¾o{e¶‘ bdU Ho$ gmW gmo{S>¶‘ H$m~m}ZoQ> CnpñWV ahZodmbo H$R>moa Ob H$mo ‘¥Xÿ 

~ZmZo Ho$ amgm¶{ZH$ g{‘H$aU {b{IE& 

H$m¶©H$bmn 13.6

YmdZ gmoS>m go Ob H$s H$R>moaVm H$mo {ZdmaU H$aZo H$m à¶moJ& 

Amdí¶H$ nXmW©… 1) ~rH$a (H$m±M H$m M§MynmÌ) 2) H$m±M N>‹S> 3) YmdZ gmoS>m (gmo{S>¶‘                    

H$m~m}ZoQ> 4) H$R>moa Ob 

EH$ M§MynmÌ ‘| WmoS>m H$R>moa Ob br{OE Am¡a WmoS>r ‘mÌm ‘| YmdZ gmoS>m {‘bmBE&  H$m±M 

H$s N>‹S> go {dbmo‹S>rV H$s{OE&  WmoS>o g‘¶VH$ Eogo hr a{IE&  A{dbo¶ H$m~m}ZoQ> AWdm Adjon 

nXmW© ZrMo O‘ OmVo h¢&  CgH$mo emoYZ AWdm N>ZZ H$s{OE& 

Bggo ‘¥Xÿ Ob àmá hmoJm&  bo{H$Z Bg‘| A{YH$ YmdZ gmoS>m Am¡a A{YH$ gmo{S>¶‘ bdU 

ahZo Ho$ H$maU ¶h Ob nrZo ¶mo½¶ Zht h¡& 
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bdU{ZH$mbZo H$m gm‘J«r bdU Ob H$mo (gm‘mÝ¶V¶m g‘wÐnmZr) ewÕ Ob ‘| n[adV©Z H$aZo 

H$m H¥${Ì‘ {dYmZ {dbdUrH$aU {dYmZ H$hbmVm h¡& ¶h ‘mZd Ho$ Cn¶moJ Ho$ {bE Amdí¶H$ 

h¡&  H$^r H$^r Bg {dYmZ go ¶h nXmW© O¡go MyU© Z‘H$ CËnÞ hmoVm h¡&  {ÛVr¶ {díd ¶wÕ 

‘| Bg {dYmZ H$m emoY hþAm Wm& 

H$m¶©H$bmn 13.7 

H$R>moa Ob Am¡a ‘¥Xþ Ob Ho$ gmW gm~wZ H$m ~Vm©d

Amdí¶H$ nXmW©… H$R>moa Ob, EH$ J«m‘ gm~wZ (H$moB© nmaXe©H$ gm~wZ go) 200 {‘{b brQ>a 

Amg{dV Ob, 0.5 J«m‘ Eng‘ (MgSO4.7H2O) bdU Am¡a YmdZ gmoS>m&  (Na2CO3)  à¶moJ 

{dYmZ

à¶moJ {dYmZ

1. H$ar~ EH$ J«m‘ gm~wZ H$mo 100 {‘{b brQ>a Ja‘ Amg{dV Ob ‘| {‘bmH$a gm~wZ Ðd 

 V¡¶ma  H$s{OE&  Am¡a Cgo R>ÊS>m hmoZo Xr{OE& 

2. H$ar~ 0.5 J«m‘ Eng‘ bdU H$mo 100 {‘{b brQ>a AmgwV nmZr ‘| {‘bmH$a ewÕ H$R>moa 

 {db¶Z ~ZmBE& 

3. EH$ naIZbr ‘|, WmoS>m H$R>moa Ob {db¶Z br{OE Am¡a Cg‘| EH$ EH$ ~w§X gm~wZ 

 {db¶Z {‘bmBE&  AÀN>r Vah go {dbmoS>rV H$s{OE&  Amn ³¶m {ZarjU H$a gH$Vo h¢?  

 Amn XoI gH$Vo h¢ {H$ WmoS>m-gm PmJ CËnÞ hmoVm h¢& 

4. Am¡a EH$ naIZ{bH$m ‘|, WmoS>r ‘mÌm ‘| H$R>moa Ob br{OE&  Am¡a WmoS>m YmdZ gmoS>m

 MyU© S>m{bE&  AÀN>r Vah go {dbmoS>rV H$s{OE&  Adjon O‘ OmZo Xr{OE&  Bggo 

 EH$-EH$ ~yÝX gm~wZ {db¶Z {‘bmBE Am¡a Iy~ {dbmoS{S>V H$s{OE&  Amn ³¶m {ZarjU 

 H$a gH$Vo h¢ ?  Amn XoI gH$Vo h¢ {H$ AË¶{YH$ PmJ CËnÞ hmoVo h¢& 

 Amn OmZ gH$Vo h¢ {H$ YmdZ gmoS>m {‘bmZo Ho$ ~mX, {db¶Z H$s gmÝÐVm Ho$ AZwgma  

 AmgmZr go PmJ CËnÞ hmoVm h¡&  YmdZ gmoS>m Ob H$s H$R>moaVm H$mo {ZH$mbH$a ‘¥Xy  

 ~Zm XoVm h¡& 
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g^r bdUr¶ Ob H$R>moa Ob Zht hmoVo&  gmo{S>¶‘ ³bmoamBS> {db¶Z go 13.7 {H«$¶m 

H$bmn H$s{OE&  Amn OmZ gH$Vo h¢ {H$ gmo{S>¶‘ bdU H$R>moaVm H$m H$maU Zht ~ZVm& 

Amn grI MwHo$ h¢& 

 · nmZr Ho$ amgm¶{ZH$ JwUY‘©

 · YmVyAm| na nmZr H$s {H«$¶m 

 · AYmVwAm| Ho$ gmW ~mîn H$s {H«$¶m 

 · YmpËdH$ Am°³gmB©S>m| Ho$ gmW Ob H$s {H«$¶m

 · AmÐ©Vm Am¡a {dbdZrH$aU 

 · H$R>moa Ob Am¡a ‘¥Xÿ Ob 

 · Ob H$s H$R>moaVm H$m {ZdmaU

Aä¶mg

I. {ZåZ àíZm| Ho$ Mma CÎma {X¶o J¶o h¢&  ghr CÎma MwZH$a àíZ H$m CÎma Xr{OE& 

 1. ‘¡¾r{e¶‘ gë’o$Q> ‘{U^ ì¶mnH$ ar{V go H$hbmVm h¡& 

  A. {Oßg‘bdU Am. Eng‘ bdU 

  B. ham JÝYH$måb  B©. {’$Q>H$ar (alum)

 

 2. YmdZ gmoS>m H$mo ~mμOma go IarXZo go dh MyUm] Ho$ én ‘| hmoVm h¡, ³¶m§{H$& 

  A. YmdZ gmoS>m H$m MyU© Obr¶ AUwAm| H$mo OëXr Imo boVm h¡& 

  Am. XÿH$mZdmbm ‘{U^ Ho$ MyUm] ‘o| ~ZmZm MmhVm h¡&  

  B. YmdZ gmoS>m ‘{U^ Ho$ ê$n ‘| Zht hmoVm& 

  B©. YmdZ gmoS>m EH$ ewîH$ nXmW© h¡& 

 

 3. EH$ ~V©Z ‘| H$R>moa Ob WmoS>m Ja‘ H$aZo go H¡$pëe¶‘ H$m~m}ZoQ> Ho$ g’o$X MyU© 

  O‘ OmVo h¢ ³¶m|{H$ BgH$s CnpñWVr H$o$ H$maU& 

  A. H¡$pëe¶‘ ³bmoamBS> Am. ‘¡¾r{e¶‘ gë’o$Q>

  B. H¡$pëe¶‘ ~m¶ H$m~m}ZoQ>  B©. H¡$pëe¶‘ hm¶S´>mo³gBS> 
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 4. bdU Omo Ob H$s H$R>moaVm H$m H$maU ~ZVm h¡ Am¡a Cgo Ja‘ H$aZo go H$m~©Z S>m¶  

  Am³gmBS> ~ZVm h¡ dh 

  A. ‘¡¾r{e¶‘ ~m¶ H$m~m}ZoQ> Am. H¡$pëe¶‘ ³bmoamBS>

  B. ‘¡¾r{e¶‘ gë’o$Q>  B©. H¡$pëe¶‘ gë’o$Q>

 5. bmb Vá bmoho na ~mîn àdm{hV H$aZo go {ZåZm| H$mo àmá H$a gH$Vo h¢… 

  A. ’o$[aH$ h¡S´>m°³gB©S> Am¡a h¡S´>moOZ

  Am. ’o$[aH$ Am³gmBS> Am¡a h¡S´>moOZ

  B. μ’o$ag hm¶S´>mo³gmBS> Am¡a h¡S´>moOZ 

  B©. μ’o$ag Am³gmBS> Am¡a h¡S´>moOZ

II. gyº$ nXm| go Imbr ñWmZ ^[aE 

 1. Eng‘ bdU H$m amgm¶{ZH$ Zm‘ ..............

 2. H$R>moa Ob H$mo ‘¥Xþ ~ZmZo Ho$ {bE Cn¶moJ {H$¶o OmZodmbm amgm¶{ZH$.............

III. {ZåZm| H$mo Omo{S>E 

 A  ~ 

 1. eëH$ ~ZZm  A. H¡$pëe¶‘ Am³gBS> 

 2. jmar¶ Am³gmBS>  Am. gm~wZ 

 3. Ob H$s H$R>moaVm H$s narjm  B. gë’$a Am³gmBS> 

 4. Amåbr¶ Am³gmBS>  B©. H¡$pëe¶‘ ~mB H$m~m}ZoQ> 

   C. CXmgrZ Am³gmBS> 

      D$. Ob go {H«$¶m Zht H$aVr 

IV. {ZåZm| Ho$ CÎma {b{IE

 1. Ob ñdmXa{hV h¡, bo{H$Z {d{dY ñWmZm| ‘| {d{dY ñdmX ~ZmVm h¡  ³¶m| ?

 2. R>ÊS>o Ob ‘| gmo{S>¶‘, nmoQ>m{e¶‘ Am¡a H¡$pëg¶‘ H$s A{^{H«$¶m H$m gÝVw{bV   

  g‘rH$aU {b{IE& 
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 3. bmb Vá bmoho na ~mîn àdm{hV H$aZo go ³¶m hmoJm ?  g‘rH$aU {b{IE& 

 4. {d‘moMH$, AmÐ©Vm nXm| H$s n[a^mfm Xr{OE& 

 5. Xmo H$maU ~VmVo hþE {gÕ H$s{OE {H$ Ob EH$ g§¶wº$ dñVw h¡ Z {H$ ‘ybdñVy& 

 6. gm‘mÝ¶ pñW{V¶m| ‘| nmZr Ho$ gmW {H«$¶m Z H$aZodmbo VrZ YmVwAm| Ho$ Zm‘ ~VmBE& 

 7. {ZåZ Am³gmBS> nmZr ‘| {dbrZ hmoZo go H$m¡Z-go nXmW© CËnÞ hmoVo h¢ ?

  gÝVw{bV g‘rH$aU b{IE& 

  A. gë’$a S>m¶ Am³gmBS> Am. H$m~©Z S>m¶ Am³gmBS>

  B. nmoQ>m{g¶‘ Am³gmBS> B©. H¡$pëe¶‘ Am³gmBS>

 8. Ob H$s H$R>moaVm Ho$ H$maU ~VmBE&  

V. H$maU ~VmBE…

 1. gmo{S>¶‘ YmVy H$mo {‘Å>r Ho$ Vob Ho$ AÝXa aIm ahVm h¡& 

 2. YmdZ gmoS>m AnZr ‘{U^r¶ g§aMZm OëXr Imo boVm h¡& 

 3. H¡$pëe¶‘ ZmBQ´>oQ> ‘{U^m| H$mo hdm ‘| aIZo go {db¶Z àmá hmoVm h¡&
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AÜ¶m¶ 14

WORLD OF SOUNDS

Üd{Z 

namdV©Z

à{VÜd{Z 

Va§J

AZwX¡Ü¶© Va§Jo 

{deofVmEo
1) Va§JXyar 
2) Amd¥Îmr
3) Am`m_
4) Mmb

àgmaU Va§Jo 

‘mÜ¶‘

CËnmXZ

D$Om© 

H§$nZ

Üd{Z ³¶m h¡ ? h‘ H$h gH$Vo h¡ {H$ Üd{Z EH$ ^m¡{VH$ g§doXZ h¡ AnZo H$mZm| Ûmam AZw^d 
H$a gH$Vo h¡&  

gmo{ME…  H$B© àH$ma H$s Üd{Z h¡, {OZH$mo gm‘mÝ¶V¶m h‘ Zht gwZ gH$Vo CXmhaU öX¶ H$s 
Y‹S>H$Z, Amn H$mo ‘mby‘ h¡ ³¶m {H$ Eogr ‘¥Xy Üd{Z gwZZo Ho$ {bE d¡Ú bmoJ ³¶m H$aVo h¡ ?

H$m¶©H$bmn 14.1…

EH$ nVbm H$mJO H$m Qw>Hw$S>m br{OE& EH$ Üd{Z dY©H$ (loud speaker) Ho$ gm‘Zo 
a{IE {Oggo Omoa go Üd{Z {ZH$b ahr h¢& ³¶m Amn H$mJμO ‘| hbMb XoI gH$Vo h¢? Bg H$m¶© 
H$bmn go Amn ³¶m {ZarjU H$a gH$Vo h¢& Bg àH$ma Ho$ Am¡a gab à¶moJ {H${OE {Oggo Amn 
H$mo nVm MboJm {H$ Üd{Z {H«$¶m H$aVr h¡& 
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H$m¶©H$bmn 14.2…

AmH¥${V 14.1Üd{ZdY©H$ H$m Cn¶moJ 

H$aVm hþAm ì¶{º$

 ¶{X Üd{Z D$Om© H$m EH$ ê$n hmo Vmo CgH$mo Xÿgao àH$ma 
H$s D$Om© Ho$ ê$n ‘| n[adV©Z H$a gH$Vo h¢&  Xÿgao àH$ma 
H$s D$Om© H$mo ^r Üd{Z ‘| ~Xb gH$Vo h¢&  h‘mao X¡{ZH$ 
OrdZ H$s Eogr n[apñW{V¶m| Ho$ ~mao ‘| gmo{ME& Š`m 
AmnZo Üd{ZdY©H$ H$mo XoIm h¡? AmH¥${V 14.1 EH$ 
gmYmaU àH$ma Ho$ Üd{ZdY©H$ H$mo {XImVr h¡&

EH$ ~S>o g‘yh Ho$ g§~mo[YV H$aVo g‘¶ Üd{ZdY©H$ H$m 
Cn¶moJ {H$¶m Om gH$Vm h¡&  Üd{Z Ho$ én ‘| Üd{ZdY©H$ 
Ho$ AÝXa D$Om© àXmZ H$aVo h¢&  Üd{ZdY©H$ ³¶m H$aVm 
h¡? Üd{Z H$m Üd{Z dY©H$ ‘| ³¶m hmoJm ? Üd{Z H$s 
D$Om© Ho$ ê$n ‘| n[adV©Z H$aZo H$m Am¡a H$moB© gmYZ 

AmnH$mo nVm h¡& Omo D$Om© H$mo AÝ¶mo ‘| n[adV©Z H$aVm h¡&  {OZ‘| Üd{Z hmo& 

14.2 H$m¶©H$bmn go Amn H$m¡Zgm {ZU©¶ bo gH$Vo h¢?

Üd{Z à{U`m| H$mo AnZm ^moOZ àmá H$aZo Ho$ {bE VWm eÌy go ~MZo Ho {bE _XV H$aVm h¡&

Üd{Z, MoVmdZr AWdm IVao H$m gyMH$ hmo gH$Vm h¡, Üd{Z H$^r H$^r h‘mar Amdí¶H$Vm 
H$s ¶mX {XbZodmb hmo gH$Vm h¡& gmdYmZ ahZo H$s gyMZm Xo gH$Vm h¡, ^md AWdm ^mdZm 
H$mo àH$Q> H$am gH$Vm h¢& ‘Zmo^md H$mo g‘PZo Ho$ {bE ‘XX H$aVm h¡& AnZo X¡{ZH$ OrdZ Ho$ 
AZw^d go Üd{Z Ho$ H$m¶m] Ho$ Ñï>mÝVm| H$s gyMr ~ZmBE& Üd{Z go Omo AÝ¶ Cn¶moJ hmoVo h¢ CZHo$ 
~mao ‘| gmo{ME&  

Üd{Z COm© Ho$ ê$n _o: h_Zo AnZo nhbo H$s H$jmAm| _| n‹T>>m h¡ H$r, Üd{Z COm© H$m EH$ ê$n 
h¡& O~ h_ H$hVo h¡ H$r àH$me Am¡a Üd{Z, COm© Ho$ ê$n _| hmoVo h¡? Amn H$mo `mX Am`oJm H$s 
COr H$m`© H$aZo H$s j_Vm h¡& Š`m ÜdZr H$m`© H$aVm h¡? `{X Eogm hmo Vmo h_ H$h gH$Vo h¡ 
H$s Üd{Z D$Om© H$m ê$n h¡& A^r h^ Hw$N> {H«$`m`| H$a XoIVo h¡, H$s Üd{Z H$m`© H$aVm h¡ Zhr&

Üd{Z H$s CËn{Îm…  ³¶m Amn H$mo nVm h¡ {H$ h‘mar ~mV| H$aZo go, grQ>r ~OmZo go AWdm JmZo 
go Omo Üd{Z CËnÞ hmoVr h¡ dh H¡$go CËnÞ hmoVr h¡? KÊQ>o go Üd{Z H¡$go CËnÞ hmoVr h¡? JO©Z 
H$s Üd{Z H$m H$maU ³¶m h¢ ?  h‘ ImoO H$a|Jo& 

eãX ‘VH$amo 

Bgo OmZ br{OE… Üd{Z Xÿgam| H$s em§{V H$mo ^§J H$a gH$Vr h¡&  AmH¥${V 
‘| {XIm¶o O¡go gyZmH$ \$bH$ (sign boards) H$mo Š`m  AmnZo XoIm 

h¡? Eogo \$bH$ H$hm± hmoVo h¢ ? Am¡a ³¶m| ?
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H$m¶© H$bmn 14.3…

EH$ Hw$gu na Amam‘ go ~¡{R>E&  AmnH$s Jbo Ho$ ‘Ü¶ ^mJ H$mo EH$ hmW H$mo a{IE H${hE 
{H$ A hm hm hm.......! {OVZo g‘¶ VH$ ~mob gH$Vo h¢ CVZo g‘¶ VH$ H${hE& Omoa, Yr‘r, 
VrúU Am¡a ‘¥Xþ O¡go {d{dY àH$ma H$s Üd{Z¶m| H$mo CËnÞ H$s{OE&  Jbo na ³¶m n[adV©Z H$m 
AZw^d hmoJm? AÝXa H$moB© ~Xbmd H$m AZw^d hmoJm ³¶m? {H$g àH$ma H$s J{V H$m {ZarjU 
Amn H$a gH|$Jo ?

H$m¶© H$bmn 14.4…

h_Zo {Z[ajU {H$`m h¡ H$s bmoJ - g§JrV dmÚ O¡go drUm, {JQ>ma, {gVma AWdm dm¶{bZ 
H$mo ~OmVo h¢& CZ‘| (g§JrV dmÚm| ‘|) Üd{Z H¡$go CËnÞ hmoJr? Amn Omo OmZVo h¢ CZ g§JrV 
dmÚm| H$s gyMr ~ZmBE& Am¡a CZ dmÚm| Ho$ {MÌ BH$Å>m H$s{OE& nVm bJmBE {H$ àË¶oH$ ‘| go 
Üd{Z H¡$go CËnÞ hmoVr h¡& EH$ gm[aUr ~ZmH$a AmnHo$ {ZarjUmo H$mo A§{H$V H$s{OE& 

H$m¶© H$bmn 14.5… 

Amn Ho$ Kam| ‘| Üd{Z dY©H$ ì`dñWm Ho$ gmW g§JrV-CnH$aU hm|Jo>& Hw$N> amJr AWdm amB© 
Ho$ ~rO boH$a Cgo dY©H$ Ho$ D$na a{IE& JmZm ewé {H${OE & ~rO H$m AdbmoH$Z H$s{OE&  
³¶m hmoJm ?  ³¶m| hmoJm ?  Yrao Yrao Üd{Z ~T>mB©`o Amn Š`m {ZU©` b|Jo& ~rOm| H$mo aIH$a Bg 
H$m¶©H$bmn H$m nwaZmdV©Z H$s{OE& 

H$m¶©H$bmn 14.6… 

EH$ a~S> Vma br{OE&  CgHo$ XmoZm| AmYmam| H$mo ItMH$a nH$S>Zo Xr{OE&  ~rM ‘| Vma H$mo 
It{ME&  Vma H$ånZ H$aZo bJVm h¡&  Ü¶mZ Xr{OE {H$ Amn Hw$N> Üd{Z gwZ gH$Vo h¢&  Vma H$mo 
ItMZm N>mo{S>E&  ³¶m Üd{Z ^r ~ÝX hmoJr ?  Bg H$m¶©H$bmn H$m nwaZmdV©Z H$B© ~ma H$s{OE&  
Eogo hr EH$ YmVy Ho$ Vma go H$s{OE&  Bg à¶moJ go Amn ³¶m {ZU©¶ bo gH$Vo h¡& 

H$m¶©H$bmn 14.7… 

EH$ Jyã~mam br{OE& ‘w±h Ho$ nmg aIH$a Cg‘| hdm ̂ aVo 
OmBE& 14.2 AmH¥${V ‘| {XIm¶o J¶o O¡go Jwã~mam ~S>m 
~ZVo & Am¡a hdm ^aVo OmZo go EH$ g‘¶ dh ~byZ ’$Q> 
Om¶Jm& V~ EH$ ~S>r Üd{Z gwZmB© XoVr h¡& ¶h Üd{Z 
H$hm± go Am¶r hmoJr ?

AmH¥${V 14.2 bS>H$m EH$ Jwãdmamo H$mo   

\y$bm ahr h¡
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dñVw AWdm H$moB© nXmW© Üd{Z H$mo H$~ CËnÞ H$a gH$Vo h¢? AmnH$mo ‘mby‘ h¡ {H$ gm‘mÝ¶V¶m 
EH$ nXmW© O~ Omoa go AmJo nrN>o MbZo bJVo h¡ V~ Üd{Z CËnÞ hmoJr&  Eogr J{V (MbZ) 
H$mo H§$nZ (vibration) H$hVo h¢& AV… nXmWm] Ho$ H$ånZ go Üd{Z CËnÞ hmoVr h¢&  H$ånZ Ho$ 
{~Zm Üd{Z CËnÞ Zht hmoVr& Eogo Am¡a CXmhaUm| H$mo Xo{IE {OZ‘| H$ånZ go Üd{Z CËnÞ hmoVr 
h¡&  Amn g_P gH$Vo h¡ H$s J¡g H$m àgmaZ OëXr AWdm {gHw$S>Zm OëXr hmo Vmo Üd{Z CËnÞ 
hmoJr& CXmhaU Ho$ {bE ’y±$H$s hþB© ~byZ EH$ ~S>r AmdmO go ’$Q> OmVr h¡& Eogo Am¡a CXmhaUm| 
H$mo gmo{ME {OZ‘| hdm ¶m J¡g H$o àgmaU go Üd{Z CËnÞ hmo gH$Vr h¡& 

 A~ Bg g‘P|Jo {H$ h‘ ~mVo H$aZo go ¶m JmZo go Üd{Z H¡$go CËnÞ hmoVr h¡& h‘mao nmg 
EH$ {deof gmYZ h¡ Omo Üd{Z noQ>r (voice box) H$hbmVm h¡&  Üd{Z noQ>r H$m Am¡a EH$ Zm_ 
h¡& ñda`§Ì (Larynx)& Üd{Z CËnÞ hmoZoHo${bE ¶h ghm¶H$ h¡& 

ñda`§Îm (H§$R>)

AmH¥${V 14.3 ñda`§Îm H$m ñWmZ

dm`y Z{bH$m Ho$ D$nar ^mJ na Üd{Z noQ>r pñWV h¡, Bg Üd{Z noQ>r ‘| Xmo gyú‘ {P{„¶m± 
(membranes) h¢& ¶o gyú‘ {P{„¶m± ñda V§{Ì`m± H$hbmVr h¢& Üd{Z noQ>r na ¶o \¡$bo h¢& BZ 
Xmo gyú‘ {P{„¶m± Ho$ ~rM ’o$bo Xmo nVm] Ho$ ~rM EH$ g§H$sU© {N>Ð h¡& dhm± OmZodmbr hdm H$mo 

¶h {N>Ð Ûmam YHo$bVm h¢& Bggo H$ÊR> Z{bH$m ‘| H$ånZ CËnÞ hmoVm h¡& Bg H$ånZ go Üd{Z 

CËnÞ hmoVr h¢& ñda Z{bH$mE| Üd{ZH$mo ~T>m `m KQm Zo H$o {bE H$ÊR> Z{bH$m H$s ‘m±g no{e¶m± 

‘XX H$aVr h¢& H$B© àH$ma Ho$ Üd{Z¶m| H$mo CËnÞ H$a gH$Vo h¢&  BgH$s Anojm dmñV{dH$ ¶h 

`m§{ÌH$ H$m¶© ~hþV O{Q>b h¡& 

nVm bJmBE… AmnZo Ü¶mZ {X¶m hmoJm {H$ Im±gr Am¡a R>ÊS>r Ho$ g‘¶ Üd{Z ~Xb OmVr h¡& 
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òmoV (CX²J‘) (source) go Üd{Z h‘ VH$ H¡$gr nhþ±MVr h¡ ? 

 

AmH¥${V 14.4 Üd{Z H$m àgma 

Bgo g‘PZo Ho$ {bE h‘ g~Ho$ nVmahZo dmbo CXmhaU 

H$mo XoIoJo& H$ënZm H$s{OE {H$ EH$ pñWa (Vmbm~) 

Ho$ nmZr na EH$ nËWa \|$Ho$Jo& d¥ÎmmH$a Va§J| CËnÞ 

hmoVr h¢& g^r {XemAmo _o ’¡$bVr h¢& nmZr Ho$ H$U 

{djo{nV {~ÝXþ go Xÿa MbVo h¢ Š`mo? CgH$s gVh na 

bH$S>r H$m ~wamXm H$mo aIH$a Amn narjm H$a gH$Vo 

h¢& do Xÿa Zht MbVo& ~Xbo ‘| AnZo hr ñWmZ na 

D$na Am¡a ZrMo nhMb H$aVo h¡& Bg àH$ma Üd{Z 

Va§Jm| Ho$ ê$n ‘| MbVr h¡&  AmH¥${V 14.4 H$mo Xo{IE& 

‘mÜ¶‘ ‘| Üd{Z Va§Jm| H$s {Xem ‘| hr H$U H$pånV hmoVo h¢& 

Üd{Z Ho$ ñd^md (Nature of sound): h‘Zo grIm {H$ H$ånZ go Üd{Z CËnÞ hmoVr h¡&  Bg{bE 

Üd{Z EH$ àH$ma H$s ¶mpÝÌH$ D$Om© h¡&  Üd{Z hdm ‘mÜ¶‘ Ûmam Mbo Vmo {H$ZH$m MbZ hmoVm h¡& 

H$moB© D$Om© EH$ ‘mÜ¶‘ Ûmam Mbo Vmo {djon CËnÞ H$aVr h¡&  ¶o {djonU {Z¶V Ad{Y ‘| AnZo 

Amn nwZamd{V©V hmo gH$Vm h¡& Eogo AmdV© {djon EH$ Z‘yZo H$mo aM gH$Vo h¢&  ¶h {djon{V 

Z‘yZm Va§J H$hbmV Va§J h¡& Üd{Z ^r EH$ ‘mÜ¶‘ Ûmam Va§Jm| Ho$ ê$n ‘| MbVr h¢& Üd{Z Va§Jm| 

Ho$ ñd^md ³¶m h¡ ? Bgo OmZZo Ho$ {bE Hw$N> H$m¶©H$bmn H$a|Jo& 

H$m¶©H$bmn 14.8… 

Amn pñà¨J {Ibm¡Zm (toy spring) go Iob MwHo$ hm|Jo&  Cgo d¥VmH$ma (Slinky) H$hVo h¢&  
d¥VmH$ma Ho$ EH$ AÝV H$mo ‘oO ¶m O‘rZ Ho$ AmYma na KQ> aI|Jo&  Xÿgao AÝV H$mo AnZo hmW ‘| 

nH$S>|Jo&  A~ Xm~ XoZo go dVu bå~mB© Ho$ AZwgma nrN>o Am¡a AmJo MbZo bJVr h¡& d¥Vu Ho$ MbZ H$s 

Z‘yZo H$m {ZarjU H$s{OE& AmH¥${V 14.5 go dVu H$s J{V H$s Z‘yZm ‘mby‘ nS>oJr&  Amn XoI gH$Vo 
h¡ {H$ dVu Ho$ d¥V Hw$N> OJhm| ‘| ~hþV ZμOXrH$ hmoVo h¡&  Cgo gånrS>Z (Compression) H$hVo h¢&

Xmo gånrS>Zm| Ho$ ~rM, d¥V Xÿa Xÿa hmoVo h¢& Bgo {dabZ (Rarefaction) H$hVo h¢& ¶o 
gånrS>Z Am¡a {dabZ Xÿgao AÝV VH$ MbVo hþE {XImB© nS>Vo h¢& ¶h dmñVd _o ³¶m h¡?

Om±M H$aZo Ho$ {b E EH$ YmJo H$mo EH$ dVw©b go ~mÝYo Xÿgao AÝV VH$ YmJm MbVm h¡ ³¶m? 

{’$a dVu H$m {ZarjU H$s{OE&  dVw©b go ~mÝYm hþAm YmJm bå~mB© Ho$ AZwgma nrN>o Am¡a AmJo 

MbZo bJVm h¡& Bg àH$ma H$s J{V AZwX¡Ü¶© J{V H$hbmVr h¡& Bg àH$ma H$U J{V H$aZo go 
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AZwX¡Ü¶© Va§J CËnÞ hmoVr h¡&  A~ h‘ Üd{Z Va§Jmo Ho$ ~mao ‘| grI|Jo&  

g§nrS>Z

{dabZ 

g§nrS>Z

{dabZ 

AmH¥${V 14.5 dVu Ûmam EH$mÝVa g§ånrS>Z Am¡a {dabZ 

g§nrS>Z

AmH¥${V 14.6 hdm Ûmam Üd{Z H$m àgma Am¡a Üd{Z Va§Jm| H$s AmboIr` àñZw{V

Amn H$ënZm H$s{OE {H$ Amn dY©H$ go JmZm gwZ aho h¢&  dY©H$ go Mmam| Amoa H$s ‘mÜ¶‘ 

‘| Üd{Z D$Om© àgm[aV hmoVr h¡&  Mmam| Amoa hdm hmoVr h¡&  D$Om© Ho$ H$maU hdm Ho$ H$U gånr{S>V 

hmoVo h¢& ¶o gånr{S>V H$U AnZr D$Om© H$mo AnZo nS>mogr Ho$ H$Um| H$mo XoVo h¢&  ¶h H«$‘ MbVm 

OmVo h¡& Bg àH$ma Üd{Z H$ånZ h‘mao H$mZ na nS>Zo g‘¶ ‘| AZoH$ gånrS>Z Am¡a {dabZ CËnÞ 
hmoVo h¢& 14.6 AmH¥${V Xo{IE&  Amn XoI gH$Vo h¢ {H$ Üd{Z H$s {Xem Ho$ g‘mÝVa ‘| H$Um| Ho$ 

H$ånZ hmoVo h¡&  Bggo h‘ ¶h {ZU©¶ H$a gH$Vo h¢ {H$ Üd{Z ^r AZwX¡Ü¶© Va§J| h¢&  Üd{Z EH$ 

`m§ÌrH$ Va§J h¡ {Og‘o§ H$Um| Ho$ H$ånZ hmoVo h¢&  AmH¥${V 14.6 Va§Jm| Ho$ nW Xem©Vr h¡& 

A~ h‘o kmV h¡ H$s O~ Üd{Z MbVr h¡, Vmo ‘mÜ¶‘ Ho$ H$U H$pånV hmoVo h¡& ¶{X ‘mÜ¶‘ 
hr Zht hmo Vmo ³¶m hmoJm ? ‘mÜ¶‘ H$s AZwnpñW{V ‘| Üd{Z Mb gH$Vr h¡ ³¶m? Bg H$m¶©H$bmn 

Ûmam n[ajU H$ao§Jo& 

S
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Bgo OmZ br{OE… AZwàñW Va§J| ^r h¢& BZ Va§Jm| ‘| ‘mÜ¶‘ Ho$ H$U b§~ ê$n ‘| H§${nV 

hmoVo h¢& CXmhaU Ho$ {bE nmZr H$s Va§J|& Amn bmoJ Eogo Va§Jm| Ho$ ~mao ‘| Cƒ H$jmAm| ‘| 

AÜ¶¶Z H$a|Jo& 

H$m¶©H$bmn 14.9…

AmH¥${V 14.7 ‘| O¡go {XIm¶m h¡ d¡go 

hr EH$ KÊQ>m nmÌ ‘| Ho$ {dÚwV KÊQ>r H$mo 

bQ>H$mBE&  KÊQ>m nmÌ H$mo EH$ {Zdm©V Z{bH$m 

go Omo{S>E& EH$ {dÚwV H$moe (battery) Ho$ 
Y«wdm| go {dÚwV KÊQ>r H$mo Omo{S>E& O~ {dÚwV 

Ymam àdm{hV hmoJr V~ KÊQ>r ~OoJr Am¡a h‘ 

Üd{Z gwZ|Jo& {Zd{V nån H$m Cn¶moJ H$aHo$ KÊQ>m 

nmV H$s hdm {ZH$mb|Jo& KÊQ>r H$m AdbmoH$Z 

H$s{OE Am¡a Üd{Z H$m ^r& Üd{Z H$m gm‘Ï¶© 

³¶m hmoJm ?  Hw$N> g‘¶ Ho$ ~mX Amn Üd{Z 

H$mo ³¶m| Zht gwZ|Jo ?  Bg à¶moJ go Amn ³¶m 

{ZU©¶ bo gH$Vo h¢ ?  h‘Zo grIm {H$ J¡g 

(A{Zb) Ûmam Üd{Z g§Mma H$aVr h¡, R>mog Am¡a Ðd Ûmam ^r Üd{Z g§Mma H$a gH$Vr h¢ ³¶m ? 

{H$g ‘mÜ¶‘ go ÜdZr AÀN>r Mb gH$Vr h¡ ? A~ h‘ ImoμO H$a|Jo& 

H$m¶©H$bmn 14.10

EH$ bH$S>r Ho$ ‘oO Ho$ EH$ AÝV na AmnH$m EH$ H$mZ pñWa a{IE& Cg ‘oO Ho$ Xÿgao AÝV 

na H$aH$amhQ> H$aZo go AmnHo$ {‘Ì H$m H${hE& H$aH$amhQ> AmnH$mo gwZmB© nS>Vr h¡ ³¶m ?  ‘oO 

Ho$ D$na H$ar~ 10 g|.‘r. D$na Amn dh H$aH$amhQ> gwZ|Jo ³¶m? H$~ Üd{Z à~b gwZmB© nS>Vr 

h¡ ? {H$g ‘mÜ¶‘Ho$ Ûmam Üd{Z AÀN>r Vah go MbVr h¡? Bgr àH$ma nmZr O¡go Ðd ‘mÜ¶‘ 
Ûmam Üd{Z H$m g§MmaU Ho$ à¶moJ Ho$ ~mao ‘| Amn gmo{ME& 

g‘wÐ H$s S>m°ë\$sZ ‘N>{b¶m± Am¡a {Vq‘{Jb Omo nmZr Ho$ AÝXa ahVo h¡ do H¡$go g§nH©$ aIVo 

h¢ ? do H$B© àH$ma H$s Üd{Z¶m| H$mo CËnÞ H$aVo h¢&  ¶o Üd{Z¶m± nmZr Ûmam g§Mma H$aVr h¢ Am¡a 

Xÿgamo Ho$ H$mZ na n‹S>Vr h¢& Hw$N> {deof àH$ma H$s ‘N>{b¶± AnZo H$mo g‘PZo Ho$ {bE {deof 
àH$ma H$s Üd{Z¶m| H$mo CËnÞ H$aVr h¢&  

Fig.14.7 Üd{Z {Zdm©V _o àgm[aV Zhr hmoVm 

`h Xem©Zodmbm à`moJ

_mo~mBrb \$moZ

{Zdm©V nån
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Üd{Z Va§Jm| H$m {ddaU… EH$ VarHo$ go& {’$a ^r Hw$N> JwU bjUm| ‘| {^ÞVm h¡& CZH$mo h‘ H¡$go 

nhMmZ gH$Vo h¡ Am¡a nmZr Ho$ Va§Jm| H$mo ^r {‘bmH$a g^r Va§Jm| Ho$ {bE ¶h gM h¡&  ¶o JwUY‘© 

Va§J X¡Ü¶©, Amd¥{Îm, Am¶m‘ Am¡a Mmb h¡& A~ BZ nXm| H$m AW© g‘P|Jo& 

Va§J X¡Ü¶© (Wave Length):  h‘Zo grIm h¡ {H$ Üd{Z EH$ AZwX¡Ü¶© Va§J h¡& AWm©V² {Og 

‘mÜ¶‘ Ûmam Üd{Z MbVr ho, CgHo$ H$Um| ‘| ~ma ~ma gånrS>Z Am¡a {dabZ {XImB© nS>Vo h¢&  

Üd{Z H$s {Xem ‘| hr ‘mÜ¶‘ Ho$ H$U nrN>o Am¡a AmJo H$pånV hmoVo h¢& 

l¥§J

Va§JX¡Ü`© (λ)
Am`m_

Va§JX¡Ü`© (λ)
JV©

AmH¥${V 14.8Va§J H$m Z_yZm

Xmo H«$_mJV gånrS>Zm| Ho$ ~rM H$s Xÿar Üd{Z H$s Va§JXÿar (Va§J X¡Ü¶©) H$hbmVr h¡&  (Xo{IE 

AmH¥${V 14.8) XmH«$_mJV {dabZm| Ho$ ~rM H$s Xÿar ^r ¶hr h¡& Va§J Xÿar H$m g§Ho$Vmja ‘λ’ h¡& 

¶h EH$ J«rH$ dU©‘mbm h¡& Cgo b¡‘S>m (Lamda) n‹T>Vo h¡& dmñVd ‘| Va§J Xÿar EH$ Va§J H$s 

Xÿar h¡&  {^Þ {^Þ Üd{Z H$s Va§JXÿar {^Þ {^Þ hmoVr h¡& 

Amd¥{Îm (Frequency) EH$ dñVw EH$ BH$mB© goHo$ÊS> ‘| {OVZo ~ma H$ånZ H$aVr h¢ Cgo Amd¥{Îm 

H$hVo h¢&  òmoV (CXJm‘) H$s Amd¥{Îm Am¡a Üd{Z Va§J H$s Amd¥{V g‘mZ hmoVr h¡&  dñVw Vrd«Vm 

go H$ånZ H$ao Vmo CgH$s Amd¥{Îm Am¡a Omo Üd{Z CËnÞ hmoVr ho CgH$s Amd¥{Îm ̂ r A{YH$ hmoVr h¡& 

AÝ` àH$ma go ^r h‘ Amd¥{Îm H$mo g‘P gH$Vo h¢& Üd{Z Ho$ g§MaU ‘| {djmo^ gånrS>Z 

Am¡a {dabZ CËnÞ hmoVo h¢& EH$ {~ÝXþ Ûmam EH$ goHo$ÊS> ‘| {OVZo gånrS>Z hmoVo h¢, Cggo ^r 

Amd¥{Îm H$mo OmZ gH$Vo h¢& ¶{X EH$ {~ÝXþ Ûmam EH$ goHo$ÊS> ‘| 40 gånrS>Z Mbo Vmo V~ h‘ 

H$h gH$Vo h¡ {H$ Amd¥{Îm 40 ha²Q²>μO (Hertz) h¢&  AWm©V² XÎm {~ÝXþ Ûmam  EH$ goHo$ÊS> ‘| 40 
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Va§J X¡Ü¶© JwOaVo h¢&  ¶{X 2 goH|$ÊS> ‘| 200 gånrOZ JwOao Vmo Amd¥{Îm ³¶m hmoJr ?  Amd¥{Îm 

H$s AÝVa amï´>r¶ {H$mB© ‘ha²Q²>O²’ (Hertz) h¡& Cgo ‘Hz’ g§Ho$V go gy{MV H$aVo h¢& 

 1 haQ²>μO ‘Hz’ =1 Va§J / goHo$ÊS> AWdm g‘¶ / goH|$S>

Bgo OmZ br{OE… EH$ _Ü`m_ Amd¥{Îm Am¡a Va§JXÿar H$m JwUZ’$b Va§J H$m doJ hmoVm h¡& 

Va§J doJ = Amd¥{Îmx x Va§JXÿar 

Am¶m‘ (Amplitude)… Üd{Z H$mo ^r {‘bmH$a g^r Va§Jm| H$m Am¡a EH$ ‘w»¶ ^m¡{VH$ bjU 

Am¶m‘ h¡& EH$ H$U H$m JhamB© go CƒV‘ {dñWmnZ hr Üd{Z H$m Am¶m‘ h¡& Üd{Z Ho$ gmW  

Va§Jm| H$s CƒVm hr Am¶m‘ h¡& 14.8 AmH¥${V go Amn g_P gH$Vo h¡ H$s Üd{Z H$m Cƒ 

Am¶VZ& Üd{Z {Z_m©U H$aVm h¡& EH$ ‘rQ>a A§Va AmdmO H$s CƒVm 40 dB h¡& AmnH$mo ¶h 

ñnï> hmoJm&  Am¶m‘ A{YH$ hmoZo go Üd{Z H$m Am¶VZ ^r ~‹T>Vm h¡& Va§J Ho$ Am¶m‘ H$mo d¥{ÕV 

H$aZo H$m gmYZ h¡ àdY©H$ h¡&

H$m¶©H$bmn 14.11

AmH¥${V 14.9 H$mo Xo{IE& A, B Am¡a C `h {^ÝZ Am`m_m| Ho$ VrZ Va§Jm| {XIVr h¡& ‘mZ 

br{OE {H$ ¶o Üd{Z Va§Jo h¢&  BZ‘| {H$gH$m Am¶m‘ A{YH$ h¡? {H$g Va§J Am`m_ {ZåZ h¡& 

Bg_o go Va§J H$m ñda Á`mXm h¡&

AmH¥${V 14.9 {^ÝZ Am`m_ Am¡a Amd¥Vr H$s Va§Jo

Üd{Z H$s Mmb (Speed of Sound) AmnZo H$^r grIm hmoJm {H$ Üd{Z H$s Anojm 

àH$me OëXr g§MaU H$aVm h¡& EH$ gmW {ZH$bZo dmbr {~Obr Am¡a JaO H$m ñ‘aU H$s{OE&  

nhbo h‘ {~Obr H$mo XoIVo h¢ Am¡a WmoS>o g‘¶ Ho$ ~mX JaO H$mo gwZVo h¢& EH$ ‘mÜ¶‘ Ûmam Üd{Z 
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H¡$go MbVr h¡? Bg H$mo Mmb go gy{MV H$aVo h¢& EH$ goHo$ÊS> ‘| Üd{Z {OVZr Xÿa V` H$aVr h¡, 

dh Üd{Z H$s Mmb h¡& Mmb H$s AÝVa amï´>r¶ (S.I.) BH$mB© h¡& ms-1 Ho$ O¡go Bgo {bIVo h¢&

Bgo OmZ br{OE…  g‘wÐ gVh na Ja‘ hdm {OgH$m Vmn 25 0C Ûmam Üd{Z H$s Mmb 346 ‘rQ>a 

à{V goHo$ÊS> AWdm 0.346 {H$.‘r. à{V goHo$ÊS> h¡&  OoQ> hdmB© OhmO (Jet air planes) 
^r BVZo doJ go Zht MbVo& Üd{Z Ho$ doJ H$s Anojm EH$ hdmB© OhmO Mbo Vmo Üd{Z H$s gr_m 

(Sound barries)  Qy>Q> OmEJr Am¡a à~b Üd{Z CËnÞ hmoJr& ¶h Üd{Z H$s JaO (Sonic 
Boom) h¡&  Aºy$~a 14, 1947 ‘| MH$ B©Ja (Chuck yeager) Zo N>moQ>r hdmB© OhmO 

X-1 ‘| ¶h {H$¶m Wm&  dhr àW‘ ì¶{º$ Wm Omo Üd{Z Ho$ doJ go ^r A{YH$ doJ go CS>mZ 

^am Wm& Am¡a AmYmVr Üd{Z Va§Jm| Ho$ JaO H$mo n¥Ïdr na {OÝhm|Zo gwZo Wo do ^r àW‘ Wo& .

à{VÜd{Z (Echo)… àH$me EH$ ê$H$mdQ> Q>H$amVm h¡ Š`m hmoZm h¡& H$‘ go H$‘ ^mJ namd{V©V 

hmoJm&  ¶{X Üd{Z Va§Jo éH$mdQ>H$mo Q>H$amVr h¡ Vmo ³¶m hmoJm? àH$me Ho$ O¡go hmo do dmng Am¶|Jr&  

BgH$m nVm bJm`|Jo&

H$m¶©H$bmn 14.12 

à{VÜd{Z Š`m AmnZo gwZm h¡? ~S>o H$‘ao ‘| Am¡a nd©V àXoem| ‘| H$^r H$^r à{VÜd{Z gwZmB© 

nS>Vr h¡ H$Zm©{Q>H$ Ho$ {~Omnya _o& Jmob Jwå~μO H$mo XoIm hmo Vmo à{VÜd{Z Ho$ à^md H$s àe§gm 

Adí¶ H$a|Jo&  ¶h H¡$go CËnÞ hmoJr? `h H$aVo hoVm h¡&  AmH¥${V 14.10 H$mo Xo{IE&  P Am¡a 

Q Xmo gÑe JÎmo H$s Zm{bH$mE± h¢& P Z{bH$m H$mo AB YmVw H$s gVh Ho$ gm‘Zo AmH¥${V ‘| 

{XIm¶o O¡go (H$moU) ‘| a{IE& Q Z{bH$m H$mo ^r Eogo hr a{IE&  BZ XmoZm| Z{bH$mAm| Ho$ ~rM 

‘S’ naXm a{IE&  EH$ N>moQ>r K‹S>r H$mo P Z{bH$m Ho$ Iwbo AÝV na a{IE&  Am¡a Q Z{bH$m 

Ho$ Iwbo AÝV na AmnH$m H$mZ bJmBE&  ³¶m Amn KS>r H$s {Q>H$-{Q>H$ Üd{Z gwZ|Jo ? Zht Vmo 

Q Z{bH$m H$m ñWmZ ~XbVo OmBE&  EH$ ñWmZ na KS>r H$s AmdmμO Amn Adí¶ gwZ|Jo&  ¶h 

H¡$go hþAm ?  àH$me Ho$ namdV©Z Ho$ à¶moJ H$m ñ‘aU H$s{OE {Ogo AmnZo àH$me Ho$ AÜ¶¶Z 

‘| {H$¶m Wm& 

nVm bJmBE… à{VÜd{Z nmZo Ho$ {bE ì¶{º$ Am¡a à{VÜd{ZV OJh Ho$ ~rM H$s H${Zï>V‘ Xÿar 

{H$VZr hmoZr Mm{hE&
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AmH¥${V 14.10 Üd{Z H$m namdV©Z 

Imbr H$‘ao ‘| Amn Omoa go {M„mZo go Hw$N> g‘¶ Ho$ ~mX AnZr Üd{Z H$mo hr gwZVo h¢&  

BgH$m H$maU Üd{Z H$m namdV©Z h¢& gVh éH$mdQ>r O¡go {Xdma, nd©V, ~mXb AWdm n¥Ïdr Üd{Z 

Va§Jm| H$mo namd{V©V H$aVr h¡& ~mXbm| H$s JaO AWdm JS>JS>mhQ> CZHo$ A{YH$m{YH$ namdV©Zmo 

Ho$ H$maU hmoVr h¡& ^dZm| Ho$ AÝXa ³¶m hmoJm? AmgZ, {IS>{H$¶m±, naXo Am{X AÝ¶ nXmW© Hw$N> 

hX VH$ Üd{Z H$mo Ademo{fV H$aVo h¡& Am¡a namdV©Z H$mo H$‘ H$aVo h¢& MbZ {MÌ ‘pÝXam| ‘| 

Üd{Z ñnï> gwZZo Ho$ {bE Ego namdV©Zm| H$mo amoH$Zm ‘w»¶ H$m¶© h¡& Am¡Úmo{JH$, Am¡fY, ‘Zmoa§OZ 

Am{X joÌm| ‘| Üd{Z Ho$ namdV©Z Ho$ AZoH$ AmíM¶© OZH$ AZwà¶moJ h¢&

emoa Am¡a Cggo IVam… h_ g^r àH$ma H$s Üd{Z H$mo gwZZm Zht MmhVo&  Hw$N> àH$ma H$s Üd{Z¶m± 

‘mZd Am¡a AÝ¶ àm{U¶m| Ho$ {bE em§{V ^§J H$aVr h¢& Eogr AZmde`H$ Üd{Z "emoa' (Noise) 

H$hbmVr h¢& BZgo Üd{Z àXÿfU hmoVm h¡&  Eogr Üd{Z¶m± AZoH$ òmoVm| go CËnÞ hm|Jr O¡go ‘mZd, 

¶ÝÌ AWdm àm{U, ‘moQ>a dmhZ, dmhZ-Üd{Z (Horn), Üd{ZdY©H$, amñVm-{Z‘m©U Am¡a g§Mmar 

ì¶dñWm, hdmB© OhmO H$m Mmb-MbZ, aob-JmS>r MbZ Am{X ~hþV AgÝVmofOZH$ h¡&  H$maImZm| 

H$s AmdmμO, g§JrV-ì¶dñWm, ao{S>¶mo, Am{Ve ~m{O¶m± Am{X Üd{Z àXÿfU Ho$ H$maU h¢& 

à~b Üd{Z ObZ>, {gaXX© Am¡a EH$mJ«Vm Ho$ Zï> H$m H$maU ~ZVr h¢, bJmVma {dñ’$moQ> go 

ZrÝX Zï> hmo gH$Vr h¡, ‘mZ{gH$ CÛoJ, Cƒ aº$ Xm~, öX¶ H$s g‘ñ¶m Am¡a gwZZo H$s e{º$ ^r 

Zï> hmo gH$Vr h¡&  CXmhaU Ho$ {bE Üd{Z go àm{U-n{j AnZo {eH$mar H$mo nhMmZ Zht gH$Vo&

nVmbJmBE… Üd{U àXÿfU ‘m{bÝ¶ H$mo amoH$Zo Ho$ {dYmZm| Ho$ {df¶m| H$m g§J«h H$s{OE&
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g^r Aoa Üd{Z hmoVr h¡& Üd{Z O~ ~hþV à~b hmoVr h¡ AWdm O~ Xþ~©b hmoVr h¡ V^r 

_mÌ h_mam Ü`mZ XoVo h¡ Am¡a {eH$m`V H$aVo h¡&

Amn grI MwHo$ h¡&

• à¶moJ Ûmam ~Vm gH$Vo h¢ {H$ dñVwAm| Ho$ H$ånZ go Üd{Z CËnÞ hmoJr&  

• h‘mao OrdZ ‘| Üd{Z Ho$ {d{^ÝZ H$m`©& 

• hdm Ûmam Üd{Z Ho$ g§Mma H$m {dYmZ&>

• ¶h g‘W©Z H$a gH|$Jo {H$ Üd{Z EH$ ¶mpÝÌH$ Va§J h¡& 

• à¶moJ go ~Vm gH|$Jo {H$ Üd{Z Ho$ g§MmbZ Ho$ {bE nXmW© ‘mÜ¶‘ H$s Amdí¶H$Vm h¡& 

• R>mog, Ðd Am¡a J¡g (A{Zb) Ûmam Üd{Z doJm| H$s VwbZm& 

• Üd{Z Va§J Ho$ AZwgma Va§J X¡Ü¶©, Amd¥{Îm, Am¶m‘ Am¡a doJ H$s n[a^mf`| & 

• _mZd Am¡a AÝ¶ Or{d¶m| na Üd{Z àXÿfU Ho$ Xÿîn{aUm_&

Aä¶mg

I. àË¶oH$ àíZ / H$WZ Ho$ Mma CÎma {X¶o J¶o h¢& ghr CÎma MwZH$a {b{IE& 

1. H$ënZm H$s{OE {H$ Amn ao{S>¶mo go EH$ OZ{à¶ JmZm gwZ aho h¡& Amn CgH$o AmdmO 

(Volume) {Z¶pÝÌV Mm^r H$m Cn¶moJ H$aHo$ CgHo$ AmdmO H$mo WmoS>m ~‹T>mVo h¢&  V~ 

Üd{Z Va§J go gå~pÝYV ¶h KQ>H$ ~‹T>Vm h¡& 

 A. Amd¥{Îm    Am. doJ  

 B. Am¶m‘    B©. Amd¥{Îm Am¡a Va§JXÿar XmoZmo§

2. ZrMo H$s dñVwAm| _| ‘| Üd{Z H$m doJ ‘hÎm‘ hmoVm h¡&  

 A.  hdm Am.  nmZr  B.  H$m±M  B©.  {Zdm©V

3. EH$ ‘hb Ho$ ~am‘Xo ‘| H$moB© dñVw Zht hmoVmo à{VÜd{Z H$m à^md hmoJm& ¶{X Cgr 

~am‘Xo ‘| Hw${g©`m±, ‘oμO, Ab‘mar Am{X hmo Vmo à{VÜd{Z H$m à^md ñnï> go Zht hmoJm&  

³¶m|{H$ ....

 A. dhm± H$s g^r dñVwE± Üd{Z Va§Jm| H$mo AdemofU H$a boVr h¡&  

 Am. namdV©Z gVh H$m joÌ KQ>Vm h¡& 

 B. namd{V©V Üd{Z {’$a namd{V©V hmoVr h¡& 
 B©. Üd{Z namd{V©V Zht hmoVr& 
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4. Va§J J{V ‘| g§Mma KQ>H$ h¡ 

 A. ‘mÜ¶‘ Ho$ H$U   Am. H$Um| Ho$ H$ånZ

 B. Va§Jm| Ho$ H$maU D$Om©    B©.  ‘mÜ¶‘ H$s Bbo³Q´>mZ 

II. Imbr ñWmZ ^[a¶o& `mo½` eãXmo§ go {aŠV$ñWmZ H$s nyVu H$s{OE &

1) Üd{Z H$s Amd¥{Îm Am¡a Va§JXÿar Ho$ JwUZ ’$b ................... H$hbmVm h¡& 

2) Va§J Xÿar H$s A§Vam©ï²>r` BH$mB© .................... h¡& 

3) 25oC Vmn‘mZ ‘| hdm ‘| Üd{Z H$m doJ H$ar~ ............. h¡& 
III.  {ZåZ àíZm| Ho$ CÎma {b{IE&

1) Üd{Z AZwX¡Ü¶© Va§J h¡&  ³¶m| ?

2) Üd{Z H$m`© H$agH$Vm h¡ `h Xem©{Zdmbm H$m`©H$bmn H$m dU©Z H$amo &

3) {ddaU Xr{OE {H$ nXmWm] Ho$ H$ånZ go Üd{Z CËnÞ hmoVr h¡&

4) nm±M g§JrV dmÚm| H$s gyMr ~ZmBE Am¡a ~VmBE {H$ d¡ H¡$go Üd{Z CËnÞ H$aVo h¢&

g§JrV dmÚ Üd{Z CËnÞ hmoZo H$s ar{V

5) Üd{Z Ho$ namdV©Z Ho$ Xmo AZwà¶moJ {b{IE& 

6) EH$ H$m¶©H$bmn go Xem©BE {H$ Üd{Z Ho$ g§MaU Ho$ {bE EH$ ‘mÜ¶‘ H$s Amdí¶H$Vm h¡?

7) AmboI (graph) Ûmam Va§J H$mo gy{MV H$s{OE&  Va§J Xÿar Am¡a Am¶m‘ H$mo AmH¥${V 

‘| Xem©BE& 

gmo{ME…

 1) Üd{Z EH$ daXmZ ^r h¡ Am¡a A{^emn ^r h¡ ³¶m| ?

 2) Xÿgam| Ho$ H$maU CËnÝZ Üd{Z ~mYm H$mo H$_ H$aZo Ho$ {bE Amn Š`m Cnm` H$ao|Jo&
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AÜ¶m¶ 15  

D$îU (HEAT)

D$îU 

D$î‘m Ho$ à^md Vmn‘mZ 

 D$îUr¶ àgmaU 
 Vmn‘mZ ‘| d¥{Õ
 AdñWm ‘| n[adV©Z 
 amgm¶{ZH$ n[adV©Z 

Vmn‘mnH$

• à¶moJembm  

• d¡ÚH$s¶

•  gopëg¶g n¡‘mZm
• ’$°aZhrQ> n¡‘mZm>
• Ho$pëdZ n¡‘mZm

Vmn‘mZ n¡‘mZm 

nhbo hr AmnZo AÜ¶¶Z {H$¶m h¡ {H$ D$î‘m, D$Om© H$m EH$ ê$n h¡&  CgH$m h‘ AZoH$m| 

CX²Xoem|  Ho$ {bE Cn¶moJ H$aVo h¢&  CXmhaU Ho$ {bE Amhma nH$mZo, {dÚwV B{ó, gmobma {hQ>a 

Am{X Ho$ {bEo h‘ D$î‘m H$m Cn¶moJ H$aVo h¢&  Am¡a H$hm± h‘ D$î‘m H$m Cn¶moJ H$aVo h¢ ?  
D$î‘m H$s Amdí¶H$Vm Ho$ g§X^m] H$s EH$ gyMr V¡¶ma H$s{OE&  D$î‘m Ho$ ~mao ‘| h‘ A{YH$ 

AÜ¶¶Z H$aJ|&     

H$m¶©H$bmn 15.1

EH$ H$n Ob br{OE&  EH$ ~y±X ñ`mhr Cg‘| S>m{bE&  ³¶m hmoVm h¡ ?  ñ`mhr ³¶m| ’¡$bVr 
h¡ ?  ¶h H$Um| Ho$ hbMb Ho$ H$maU hmoVm h¡& 

H$m¶©H$bmn 15.2 

H$jm Ho$ EH$ H$moZo ‘| BÌ H$s ~moVb H$m T>¸$Z Imo{bE&  {H$g Vah H$jm ‘| Iwe~y ’¡$b 

OmVr h¡ ?

Amn OmZVo h¢ {H$ g^r Ðì¶ na‘mUwAm| Am¡a AUwAm| go ~ZohþE h¢&  do h‘oem J{Verb hmoVo 
h¢&  Bg{bE CZ‘| J{VO D$Om© hmoVr h¡&  dñVw ‘| g^r AUwAm| Ho$ J{VO D$Om© Ho$ ¶moJ H$mo hr 

‘D$î‘m’ H$hVo h¢& D$î‘m H$s A§Vam©ï´>r¶ BH$mB© Om¡b (J) h¡&  ¶{X EH$ dñVw H$mo h‘ Ja‘ H$a 
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aho h¡ Vmo h‘ dñVw H$s D$Om© H$mo ~T>m aho h¢&  ¶h ~T>r hþB© D$Om© AUwAm| Ho$ Am¡gV J{VO D$Om© 

Ho$ én ‘| ‘wº$ hmo OmVr h¡&  A~ AUwAm| ‘| Am¡gVZ A{YH$ J{VO D$Om© hmoVr h¡&  EH$ H$m¶ 

H$s CîUVm AWdm R>§S>onU Ho$ {S>J«r H$mo Vmn‘mZ H$hVo h¡& 

Vmn‘mZ (Temperature)

~MnZ go h‘ Ja‘ VWm R>§S>o AZw^dm| go n[a{MV h¢ & {H$ dñVwAm| H$m ñne© H$aZo go nVm 

MbVm h¡&  ñne© H$aZo go Hw$N> g§X^m] ‘| EH$ go Xÿgar dñVw AnojmH¥$V Ja‘ h¡&  Bgo VwbZmË‘H$V¶m 

g‘PZo Ho$ {bE {ZåZ {b{IV H$m¶©H$bmn H$m AZwgaU H$s{OE& 

H$m¶©H$bmn 15.3

VrZ AbJ-AbJ {Jbmgm| H$mo boH$a CZ‘| H«$‘e… … Ja‘ nmZr, H$‘ao Ho$ Vmn‘mZ na 

pñWV nmZr Am¡a ~’©${‘{lV R>ÊS>m nmZr S>m{bE&  EH$ hmW H$s VO©Zr H$mo ~’©${‘{lV R>ÊS>o nmZr 

‘| Am¡a Xÿgao hmW H$s VO©Zr H$mo Ja‘ nmZr ‘| Sw>~moBE&  Eogo hr Hw$N> g‘¶ VH$ (bJ^J EH$ 

{‘ZQ>) C±Jm{b¶m| H$mo a{IE&  A~ XmoZm| VO©{Z¶m| H$mo EH$ gmW H$‘ao Ho$ Vmn‘mZ na pñWV nmZr 

‘| Sw>~moBE& 

nmZr Ja‘ h¡ ¶m R>ÊS>m ?  Amn {ZarjU H$a|Jo {H$ C±Jbr Omo Ja‘ nmZr Ho$ gånH©$ ‘| Wr, 

dh R>§S>onZ H$mo AZw^d H$aoJr O~ {H$ Xÿgar C±Jwbr Ja‘r H$mo&  Bggo D$î‘r¶ ¶m R>§S>onZ Ho$ 

ñVa Ho$ AZw^d H$m kmZ hmoVm h¡&  EH$ dñVw Ho$ D$î‘r¶ ¶m R>ÊS>onZ Ho$ ñVa Ho$ ‘mnZ H$mo hr 

Vmn‘mZ H$hmOmVm h¡& 

H$m¶©H$bmn 15.4 

g‘mZ Vmn‘mZ na pñWV 100 {‘{b.br Am¡a 200 {‘{b. br nmZr H$mo AbJ-AbJ Xmo 

M§MynmÌ (Beaker) ‘| br{OE&  {H$g‘| D$î‘m A{YH$ hmoJr ?  D$î‘m, dñVw Ho$ Ðì¶‘mZ 

na {Z^©a H$aVr h¡&  XmoZm| ~rH$am| Ho$ nmZr H$mo C~m{b¶o XmoZmo| Ho$ Vmn‘mZ H$m {ZarjU H$s{OE&  

³¶m XmoZm| ‘| Vmn‘mZ g‘mZ hmoJm ?

XÎm Vmn‘mZ na pñWV dñVw H$m Vmn‘mZ, Ðì¶‘mZ na {Z^©a Zht H$aVm ‘Ja dh dñVw Ho$ 

AUwAm| ‘| pñWV D$Om© Ho$ àH$ma na {Z^©a H$aVm h¡& AUwAm| H$s J{VO D$Om© go Vmn‘mZ gå~§Y 

aIVm h¡& D$î‘m Am¡a Vmn‘mZ H$mo g‘PZo Ho$ ~mX A~ h‘ D$î‘m Am¡a Vmn‘mZ Ho$ ~rM Ho$ 

A§Vam| H$m AÜ¶¶Z H$a|Jo& 
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Vm{bH$m 15.1 D$î‘m Am¡a Vmn‘mZ ‘o| A§Va 

D$î‘m Vmn‘mZ

D$î‘m, D$Om© H$m EH$ én h¡& CîUVm Ho$ ñVa Ho$ ‘mnZ H$mo Vmn‘mZ H$hVo h¢&  

EH$ dñVw ‘| pñWV AUwAm| H$s J{V, AUwAm| 

H$s g§»¶m (AmH$ma AWdm g§h{V) Am¡a 

AUwAm| Ho$ àH$ma na D$î‘r¶ D$Om© {Z^©a 

H$aVr h¡& 

dñVw Ho$ AUwAm| Ho$ AmH$ma ¶m g§h{V na Vmn‘mZ 

{Z^©a Zht H$aVm&  CXmhaU Ho$ {bE, EH$ H$n 

‘| nmZr hmo ¶m EH$ ~mëQ>r ‘| XmoZm| ‘| nmZr H$m 

Vmn‘mZ CVZm hr ahoJm, na§Vw ~mëQ>r ‘| nmZr H$s 

D$î‘m A{YH$ ahoJr&  ³¶m| {H$ H$n H$s Anojm 

~mëQ>r ‘| nmZr H$s ‘mÌm A{YH$ ahoJr& AV… 

Cg‘| g‘yMr D$î‘r¶ D$Om© ^r A{YH$ hr ahoJr& 

D$î‘m H$s A§Vam©ï´>r¶ BH$mB© Om¡b h¡& Vmn‘mZ H$s A§Vam©ï´>r¶ BH$mB© Ho$pëdZ h¡& 

D$î‘m Ho$ à^md…  ¶{X EH$ dñVw H$mo Ja‘ H$a|, CgH$m Vmn‘mZ ~T> OmVm h¡&  

H$m¶©H$bmn 15.5

EH$ H$n ‘| nmZr br{OE&  Cg H$m Vmn‘mZ XoI b|&  H$wN> g‘¶ VH$ H$n H$mo Ja‘ H$s{OE&  

nwZ… CgH$m Vmn‘mZ XoI b|&  AmnH$m {ZU©¶ ³¶m hmoJm ?  D$î‘r¶ D$Om© dñVw Ho$ Vmn‘mZ ‘| 

n[adV©Z bmEJr&  

H$m¶©H$bmn 15.6

 EH$ a§Y«H$mJ go ~§X EH$ ~moVb br{OE&  AmH¥${V 15.1 

‘| {XImE O¡go ~mbnoZ H$s EH$ Amanma Iwbr ar{’$b 
a{IE&  ar{’$b Ho$ D$nar {gao na EH$ ~y±X nmZr S>m{b¶o&  

AnZr hWo{b¶m| go ~moVb H$mo ‘O~yVr go nH${S>¶o&  Amn 

³¶m {ZarjU H$a|Jo ?  nmZr H$s ~y±X Z{bH$m go ~mha ³¶m| 

YHo$br OmVr h¡ ?

H$m¶©H$bmn 15.7  

20 {‘{b.br. ~rH$a ‘| EH$ ~’©$ H$m Qw>H$S>m br{OE&  Cgo VnmBE&  H$m¡Z gm n[adV©Z 

XoIm OmEJm? nmZr C~bZo VH$ VnmVo a{hE& {ZarjU H$a| {H$ nmZr H$m ñVa KQ>Vm OmVm h¡&  

h‘ {H$g {ZU©¶ na nhþ±M|Jo ?

AmH¥${V 15.1 A{Zb H$m àgmaU
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H$m¶©H$bmn 15.8 

20 {‘{b.br. ~rH$a ‘| 10 J«m§ ‘mo‘ br{OE Am¡a D$n¶wº$ {ddaU Ho$ AZwgma ¶h à¶moJ 

H$s{OE&  Amn {H$g {ZU©¶ na nhþ±M|Jo ?  D$î‘r¶ D$Om© dñVy H$s pñW{V ‘| n[adV©Z bm¶oJr& 

H$m¶©H$bmn 15.9 

20 {‘{b.{b. naIZbr ‘| EH$ Må‘M nmoQ²>¶m{g¶‘ - na‘m§JZoQ> {b{OE&  Cgo VnmB¶o&  

gwbJVr AJa~{Îm Cg‘| à{dï> H$s{OE&  Amn ³¶m {ZarjU H$a|Jo ? gwbJVr AJa~{Îm ³¶m| 

àÁd{bV hmoVr ?  

D$î‘m XoZo go amgm¶{ZH$ n[adV©Z hmoVo h¡&   

KZ dñVwAm| H$mo VmnZona hmoZodmbo àgmaU…

1. ‘moQ>o H$m±M Ho$ ~V©Z ‘| C~bVo hþE nmZr H$mo S>mbZo na dh Vwa§V Qy>Q>OmVm h¡&  BgH$m H$maU 

¶h h¡ {H$ H$m±M D$î‘m H$m Xþ~©b g§dmhH$ h¡&  O~ H$m±M Ho$ ~V©Z ‘| C~bVo hþE nmZr H$mo 

S>mbVo h¡ Vmo H$m§M H$s A§Xa H$s gVh Ja‘ hmo OmVr h¡& AV… H$m±M àgm[aV hmo OmVm h¡ 

O~{H$ Vwa§V ~mø gVh àgm[aV Zht hmoVr&  Bg Ag‘mZ àgmaU go H$m±M Qy>Q> OmVm h¡& 

2. {g‘|Q> go ~Zo hþE amñVm| H$mo AmnZo XoIm hmoJm& Xmo gVhmo| Ho$ ~rM A§Va ³¶m| aIm OmVm h¡?

3. H$maImZm| ‘| Ja‘Ob ¶m J{bV YmVw 

H$mo EH$ ñWmZ go Xÿgao ñWmZ VH$ 

ñWmZm§V[aV H$aZo Ho$ {bE YmVwZ{bH$s¶ 
‘mJ© AnZmVo h¢&  YmpËdH$ àgmaU 

AWdm g§Hw$MZ go YmVwZ{bH$m ‘wS> 
gH$Vr h¡ ¶m Qy>Q> gH$Vr h¡&  Bg 

Xþ{dYm H$mo Xÿa H$aZo Ho$ {bE {Z¶{‘V 

Xÿ[a¶m| na YmVw Z{bH$m ‘| Hw§$S>{b¶m± 

~ZmVo h¢&  àgmaU go Hw§$S>br Ho$ 

AmH$ma ‘| WmoS>r gr d¥{Õ hmo OmVr 
h¡&  na§Vw YmVwZ{bH$m Z ‘wS>Vr h¡ Zm 

Qy>QVr h¡&>  (AmH¥${V 15.2 XoI|) 

AmH¥${V 15.2 YmVw Z{bH$s¶ Hw§$S>br 
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 AÝ¶ AZwà¶moJ&

• Û¶ YmpËdH$ nÌH$m| H$m àgmaU AZoH$ AZwà¶moJ h¡&  CXm… 

Bór noQ>r (AmH¥${V 15.3) O¡go 

ñd¶§Mm{bV CnH$aUm| Ho$ n[anW ‘| D$î‘r¶ 

Hw§$Or Ho$ H$n ‘| ¶h Cn¶moJ {H$¶m OmVm 

h¡&  A{¾gyMH$ K§Q>r (Fire alarms) 
{dÚwV D$î‘H$ (Electric Heaters), 
erV$ ¶§Ì (Refrigerators), Cî‘r¶$ 

noQ>r (Incubators), dmV {Z¶§ÌH$ (Air 
Conditioners) BË¶m{X CnH$aUm| ‘| 

{ÛYmpËdH$ nÌH$mo Ho$ àgmaU H$m AZwà¶moJ 

gå~§Yr D$î‘r¶ Hw§$Or (Heat operated 
switch) à¶wº$ h¡&  

• Ðd àgmaU {gÕm§V Ho$ AmYma na Hw$N> Vmn‘mnH$ H$m¶© H$aVo h¢& 

• AQ>mo‘mo~mBb ¶§Ìm| H$m H$m¶© A{Zbm| Ho$ àgmaU Ho$ gmW hr gånÞ hmoVm h¡&

nmZr H$m Ag§JV àgmaU…  

nmZr H$mo R>§S>m H$aZo na dh 4oC VH$ {gH$wS>Vm h¡&  níMmV dh àgm[aV hmoH$a 4oC go 

0oC VH$ KQ>mZo na CgH$m JmÌ ~T>Vm OmVm h¡&  nmZr Ho$ 0oC go 4oC VH$ hmoZodmbo Ag§JV 

JwUY‘© H$mo ‘nmZr H$m Ag§JV àgmaU’ H$hVo h¢&  gab eãXm| ‘| nmZr H$mo 4oC na àgm[aV hmoVm 

h& Mmho Cgo R>§S>m H$ao ¶m Ja‘ H$ao&  

erV amï´>m| ‘| dmVmdaU H$m Vmn‘mZ 0oC go ZrMo CVaVm h¡ dhm± Vmbm~, gamoda Am¡a Z{X¶m| 

H$s gVh H$m Ob KZr^yV hmo H$a ~’©$ ~Z OmVm h¡ O~ {H$ {ZMbm nmZr 4oC ‘| Ðdén ‘| 
ahVm h¡&  Bg{b¶o ‘N>br Am¡a AÝ¶ ObMa AZm¶mg hr Ob ‘| {dMaVo h¢, ¶Ú{n dmVmdaU 

H$m Vmn‘mZ 0oC VH$ CVaVm h¡&  ~’©$ Ho$ én ‘| n[ad{V©V Ob AnojmH¥$V {ZåZ gm§ÐVm¶wº$ hmoZo 

go gVh na Amd¥V hmoOmVm h¡ Am¡a Hw$MmbH$ Ho$ én ‘o {ZMbo Ðdénr Ob H$mo AnZm Vmn‘mZ 
~Zm¶o aIZo ‘| gh¶moJ XoVm h¡& 

 AmH¥${V 15.3 Bór noQ>r
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Vmn‘mnH$ (Thermometer) : Vmn‘mnH$ dh CnH$aU h¡ Omo EH$ ì¶dñWm Ho$ Vmn‘mZ Ho$ 

à‘mU H$m nVm bJmVm h¡& 

AmnZo XoIm hmoJm {H$ ‘m± AnZo {eew Ho$ hmW Ho$ H$mo‘b ñne© go Vmn hmoZo, Z hmoZo Ho$ kmZ 

H$m nVm bJmVr h¡&  bo{H$Z Bg VarHo$ go Vmn‘mZ H$m {ZpíMV à‘mU ‘mby‘ Zht hmoVm h¡&  ¶h 

EH$ AZw‘m{ZV VwbZmË‘H$ {dYmZ ‘mÌ h¡& 

Vmn‘mZ H$m ‘mnZ…  

AZoH$ Vmn‘mnH$, Ðd Ja‘ H$aZo na àgm[aV hmoZo Ho$ {gÕm§V Ho$ AmYma na Vmn‘mZ H$m ‘mnZ 

H$aVo h¢&  Vmn‘mZ H$s d¥{Õ Ho$ gmW Ðd (nmam) ñVå^ H$s bå~mB© ~T> OmVr h¡&  gm‘mÝ¶Vm 

h‘mao  X¡{ZH$ OrdZ ‘| Vmn‘mnH$ Cn¶wº$ hmoVo h¢&  AmOH$b A§H$Xeu Vmn‘mnH$ ({S>{OQ>b 

Vmn‘mnH$) ^r CnbãY hmoVo h¢&  

à¶moJmb¶ Vmn‘mnH$ (Laboratory thermometer)

AmH¥${V 15.4 à¶moJmb¶ Vmn‘mnH$ 

Vmn‘mZ ¶m Vmnn[adV©Z Ho$ AË¶§V ghr ‘yë¶ H$mo kmV H$aZo Ho$ {bE à¶moJmb¶ Vmn‘mnH$ 

à¶wº$ {H$¶o OmVo h¢&  BÝh| YmVw AWdm H$m±M go ~ZmVo h¢&  gm‘mÝ¶V¶m H$B© àH$ma Ho$ à¶moJmb¶ 

Vmn‘mnH$ CnbãY hmoVo h¢&  H$m±M ‘| Ðd àH$ma Ho$ Vmn‘mnH$m| ‘| nam¶m bmb a§J H$m AëH$mohmob 
boZm h¡&  ÐdYmVw gm‘mÝ¶V¶m Xmo {d{^Þ YmVwnÌH$ EH$ gmW ~§Yo ahVo h¢ Am¡a gyMr’$bH$ Ho$ 

gmW à¶wº$ hmoVo h¢&  {d{^Þ hmoZo go YmVw nÌH$ Hw§$S>{bV hmo H$a PwH$OmVo h¢&       

d¡ÚH$s¶ Vmn‘mnH$  (Clinical thermometer)

‘Zwî¶m| AWdm àm{U¶m| Ho$ {M{H$Ëgmb¶ go gå~§{YV CX²Xoem| Ho$ {bE d¡ÚH$s¶ Vmn‘mnH$ H$m 
{Z‘m©U {H$¶m J¶m h¡& grb~§X g§H$sU© Z{bH$m Ho$ Xÿgao {gao na ~ë~ ‘| nmam ^a {X¶m OmVm h¡&  

~ë~ Ho$ nmg g§H$sU© Z{bH$m ‘| EH$ g§H$ar PwH$md {Ogo g§Hw$MZH$hVo h¢&  Bggo nmao H$m níM 

~ë~ amoH$m OmVm h¡, O~ amo{J¶m| Ho$ ‘w±h go ¶m ~mhÿ‘yb go d¡ÚH$s¶ Vmn‘mnH$ {ZH$mbm OmVm h¡&  
Cn¶moJ go nhbo d¡ÚH$s¶ Vmn‘mnH$ H$mo PQ>H$m XoVo h¢ Vm{H$ nmam nyarVah ~ë~ ‘| nhþ±M Om¶o& 
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AmH¥${V 15.5 d¡ÚH$s¶ Vmn‘mnH$ 

AmH¥${V 15.5 H$m {ZarjU H$s{OE Am¡a d¡ÚH$s¶ Vmn‘mnH$ Ho$ H$moB© Xmo ‘w»¶ ^mJm| H$mo 

nhMm{Z¶o& 

‘mZd eara H$m gm‘mÝ¶ Vmn‘mZ bJ^J 37oC h¡, Omo 98.6oF Ho$ ~am~a hmoVm h¡& h‘mao 
eara H$m Vmn‘mZ 37oC go ZrM Zht CVa gH$Vm AWdm 42oC go A{YH$ ^r Zht MT> gH$Vm  

Bg{bE d¡ÚH$s¶ Vmn‘mnH$ H$m n¡‘mZm 35oC Am¡a 42oC hmoVm h¡& 

gmo{ME…  Vmn‘mnH$ ‘| Ðd Ho$ én ‘| nmZr H$mo à¶wº$ {H$¶m Zht Om gH$Vm, ³¶m| ?

d¡ÚH$s¶ Vmn‘mnr Ho$ Cn¶moJ gå~§Yr OmJê$H$VmE±

 • Vmn‘mnH$ Ho$ àË¶oH$ Cn¶moJ Ho$ nhbo Am¡a ~mX ‘o| Cgo à{VXmofamoYr Ðd go Ymo H$a gm’$ {H$¶m OmZm              
      Mm{hE& 

• Ja‘nmZr go Vmn‘mnH$ H$mo Ymo¶m Zht OmZm Mm{hE& 

• Cn¶moJ go nhbo Vmn‘mnH$ H$mo Adí¶ XoIboZm Mm{hE {H$ nmao H$m ñVa 35oC go        

   ZrMo hmoZm Mm{hE& 

• Vmn‘mZ H$mo nT>Vo g‘¶ nmao Ho$ ñVa go Ñ{ï>aoIm H$mo OmoS>boZm Mm{hE& 

• Vmn‘mnH$ H$mo gVH©$Vm go nH$S>boZm Mm{hE&  H$m±M H$s dñVw H$m Cn¶moJ H$aZo O¡go g§̂ mbZm 

   Mm{hE&

• Vmn‘mnH$ H$mo nT>Vo g‘¶ CgHo$ ~ë~ Ho$ ^mJ H$mo Zhr N>yZm Mm{hE& 

àgmaU H$j

~ë~ 

g§Hw$MZ 

‘w»¶ ‘mnZ nÅ>r
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H$m¶©H$bmn 15.10 

Amn AnZo {‘Ìm| (H$‘ go H$‘ 10) Ho$ eara Ho$ Vmn‘mZ H$m ‘mnZ H$s{OE&  AnZo {ZarjUm| 

H$m EH$ A{^boI V¡¶ma H$s{OE&  (Vmn‘mnH$ H$mo ~mhy‘yb ‘| aIVo hþE Bg H$m¶©H$bmn H$mo 

nyam H$s{OE& 

Vmn‘mZ n¡‘mZo… 

gm‘mÝ¶V… Vmn‘mZ Ho$ VrZ n¡‘mZo Cn¶moJ ‘| bm¶o OmVo h¡&  

•  gopëg¶g n¡‘mZm 

•  ’$°aZhrQ> n¡‘mZm

•  Ho$pëdZ n¡‘mZm 

{S>J«r gopëg¶g ‘| Omo Vmn‘mZ ‘mnm OmVm h¡, Cgo oC Ho$ én ‘| gy{MV {H$¶m OmVm h¡&  

Vmn‘mZ H$s EH$ Am¡a BH$mB© h¡&  Cgo H$hVo h¢, {S>J«r ’$°aZhrQ>, {Ogo oF Ho$ én ‘| gy{MV {H$¶m 

OmVm h¡&  Vmn‘mZ H$s A§Vam©ï´>r¶ BH$mB© Ho$pëdZ (K) h¢& 

Vmn‘mZ n¡‘mZm| H$s VwbZmË‘H$ AmH¥${V  

AmH¥${V 15.7 Vmn‘mZ n¡‘mZm| ‘o| A§Va

C~bVm nmZr

Ob hr‘ ~ZVm h¡

na‘ eyÝ¶

Ho$pëdZ

gopëg¶g

’$°aZhrQ>    
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gopëg¶g n¡‘mZo ‘| ~’©$ H$m JbZm§H$ eyÝ¶ {S>J«r ‘mZ {b¶m OmVm h¡ Am¡a nmZr H$m ³dWZm§H$ 

100 {S>J«r gopëg¶g n¡‘mZo ‘| 0 Am¡a 100 Ho$ ~rM 100 ^mJ hmoVo h¢& 

’$°aZhrQ> n¡‘mZo ‘o§ ~’©$ H$m JbZm§H$ 32oF ‘mZ {b¶m OmVm h¡ ha EH$ ^mJ 1 {S>J«r go ‘ob 

ImVm h¡&  nmZr H$m C~bZm§H$ 212oF Am¡a XmoZm| g§»¶mAm| Ho$ ~rM 180 g‘mZ ̂ mJ {H$¶o J¶o h¢&  

Ho$pëdZ n¡‘mZo ‘| ~’©$ H$m JbZm§H$ 273K Am¡a nmZr H$m C~bZm§H$ 373K BZ Xmo g§»¶mAm| 

Ho$ ~rM gopëg¶g n¡‘mZo H$s Vah 100 ^mJ hmoVo h¢&  AV… Ho$pëdZ n¡‘mZm gopëg¶g n¡‘mZo Ho$ 

~am~ma hr h¡&  

EÊS>g© gopëg¶g (1701-1744)

 gopëg¶a Vmn‘mZ n¡‘mZm àW‘V… g|{Q>J«oS> n¡‘mZm O¡go OmZm OmVm 

Wm&  ñdr{S>e IJmob {dkmZr EÊS>g© gopëg¶g Zo gopëg¶g n¡‘mZo 

H$m {Z‘m©U {H$¶m&  Bg‘| nmZr H$m {h‘m§H$ (0oC) Am¡a C~bZm§H$ 

(100oC) Ho$ ~rM 100 g‘mZ {d^mJ hmoVo h¡&  B©{g{bE dh 

g|{Q>J«oS> n¡‘mZm, OmZm OmVm Wm&  gopëg¶g nX 1948 ‘| ^ma  

Am¡a ‘mn Zm‘H$ A§Vam©ï´>r¶ g^m Ho$ Ûmam ñdrH$ma {H$¶m J¶m& 

 

EÊS>g© gopëg¶g

gmo{ME…  nmao Ho$ Vmn‘mnH$ go AË¶wƒ Vmn‘mZ ‘mnm Zht Om gH$Vm h¡, ³¶m| ? 38oC go 

{ZMbo Vmn‘mZ H$mo ‘mnZo Ho$ {bE à¶wº$ Vmn‘mnH$ ‘| AëH$mohmob H$mo Vmn‘mnr Ðd Ho$ én 

‘| à¶wº$ {H$¶m OmVm h¡& 

n[adV©Z…

• gopëg¶g n¡‘mZo H$mo Ho$pëdZ n¡‘mZo ‘| n[adV©Z H$aZo Ho$ {bE 273 H$mo gopëg¶g ‘| 

  OmoS>Zm Mm{hE&  CXmhaU Ho$ {bE, 0 0C Ho$ ~am~a 0+273= 273 K.

• gopëg¶g n¡‘mZo H$mo ’$°aZhrQ> n¡‘mZo ‘| ¶h gyÌ Cn¶moJ ‘o| bm¶m OmVm h¡&

     C = 
5
9 (F - 32) 
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{H$g Vah Vmn‘mZ Ho$ Cn¶moJ go nmZr H$m C~bZmH$ Am¡a ~’©$ H$m JbZm§H$ kmV {H$¶m Om 

gH$Vm h¡, BgH$m Aä¶mg H$a|Jo& 

¶mX H$s{OE
oF  to 0C     32 {ZH$mb Xr{OE, 5 go JwUm H$aH$o$ 9 go ^mJ {X{OE

0C  to 0F     9 go JwUm H$s{OE

H$m¶©H$bmn 15.11

nmZr Ho$ C~bZm§H$ H$m nVm bJmZm…

AmH¥${V 15.7 nmZr H$m C~bZm§H$ 

JmobVb âbmñH$ ‘| bJ^J  50 cm3 nmZr br{OE Am¡a Cg‘| g§J‘a‘a Ho$ Hw$N> Qw>H$S>o 

S>m{bE&  âbmñH$ H$mo VnmZm ewé H$s{OE&  O~ C~bZm ewé hmo OmVm h¡, V~ CgHo$ Vmn‘mZ 

H$m {ZarjU H$s{OE&  à{V 30 goH|$S> Ho$ A§Vamb na 5 {‘ZQ> VH$ AWm©V Xg ~ma Vmn‘mZm| 

Ho$ {ZarjUm| H$m A{^boI V¡¶ma H$s{OE&  AnZo {ZarjUm| H$m Am¡gV {ZH$m{bE&  ¶hr nmZr 

H$m C~bZm§H$ h¡&

Bg H$m¶©H$bmn H$m {Zd©hU H$a|… gmo{S>¶‘ ³bmoamBS> {‘bmH$a nmZr H$m C~bZmH$ kmV 
H$aZo H$m H$m¶©H$bmn XmohamB©¶o&

Vmn‘mnH$ ~mîn H$m 

{ZH$mg

nmÌ 

Ob 

{X¶mñQ>±S>
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{db¶Zr¶ bdU C~bVo nmZr ‘| CnpñWV hmo Vmo nmZr H$m C~bZm§H$ ~T> OmVm h¡&  BgrVah 
C~bZm§H$ na Xm~ ^r à^mdr h¡&  Xm~ H$mo Cgr ñVa na ~Zm¶o aIZo Ho$ {bE ~mîn-{ZH$mgZbr 
H$s Amdí¶H$Vm h¡&  H$mJ Ho$ An¶moJ go ~mîn H$mo amoH$Zo go àoea Hw$H$a ‘| nmZr H$m C~bZm§H$ ~T> 
OmVm h¡&  Xm~ H$s {‘{V Cƒ hmoZo na H$mJ D$na CR>OmVm h¡ Am¡a ~mîn H$mo ~mha OmZo XoVm h¡& 

H$m¶©H$bmn 15.12

~’©$ H$m JbZm§H$ kmV H$aZm 

 

AmH¥${V 15.8 ~’©$ Ho$ JbZm§H$ kmV H$aZo H$m à¶moJ 

EH$ H$sn ‘| N>moQ>o-N>moQ>o ~’©$ Ho$ Qw>H$S>o {b¶o OmVo h¢&  AmH¥${V 15.8 Ho$ AZwgma H$sn H$mo 
ñQ>¢S> na aIm OmVm h¡&  Vmn‘mnH$ H$mo H$sn ‘| Eogo IS>m> H$a {X¶m OmVm h¡ {H$ Vmn‘mnH$ H$m 
~ë~ ~’©$ Ho$ Qw>H$S>m| Ho$ ~rM ‘| hmo&  H$sn Ho$ ZrMo H$m±M H$s ~moVb ñIr OmVr h¡&  Mmam| Amoa 
H$s dm¶w Ho$ Vmn H$m Cn¶moJ H$aZo hþE ~’©$ {nKbZo bJVm h¡&  nmZr H$sn go ~mha ~y±X-~-~y±X 
{JaZo bJVm h¡&  10 {‘ZQ>m| Ho$ níMmV² Vmn‘mnH$ ‘| nmao Ho$ ñVa H$m {ZarjU H$a|& 

Hw$N> gm‘mÝ¶ dñVwAm| H$m JbZm§H$ Am¡a C~bZm§H$ {ZåZ Vm{bH$m ‘| X«em©¶o J¶o h¡& 

kmV H$s{OE…  nXmWm] Ho$ {h‘m§H$ q~Xþ na à^mdH$mar A§em| H$mo ³¶m Vw‘ OmZVo hmo ?  
H$m¶©H$bmn 15.12 H$mo ~’©$ ‘| gm‘mÝ¶bdU {‘bmH$a H$s{OE&  AmnH$m {ZU©¶ ³¶m hmoJm ?

Vmn‘mnH$ 

H$sn (Funnel)
~’©$ Ho$ Qw>H$S>o 

  

  Ob 

  ñQ>±S>
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Vm{bH$m 15.2 JbZm§H$ Am¡a C~bZm§H$ 

dñVw JbZm§H$ Vmn‘mZ  (oC) C~bZm§H$ ~mînrH$aU  (oC)

Eë¶w{‘{Z¶‘ 659 2,327

Vm‘« (Vm±~m) 1,083 2,595

gmoZm 1,063 2,600

nmam -38.8 357

Z¡Q´>moOZ -210 -196

Am³grOZ -219 -183

nmZr 0 100

D$na XÎm dñVwAm| Ho$ JbZm§H$ VWm C~bZm§H$m| H$mo Ho$pëdZ n¡‘mZo ‘| n[ad{V©V H$s{OE&  

Amn Bgo {gI MwHo$ h¢&

• D$î‘m Am¡a Vmn‘mZ H$s n[a^mfm¶o

• KZ Ðd Am¡a A{Zb nXmWm] na D$î‘m Ho$ à^md H$m dU©Z 

• X¡{ZH$ OrdZ ‘| KZ, Ðd, A{Zb nXmWm] na D$î‘r¶ àgmaU Ho$ AZwà¶moJ H$m C„oI& 

• {d{^Þ Vmn‘mnH$m| H$m Zm‘m§H$Z  

• Vmn‘mnH$m| Ho$ nmao Ho$ bm^m| H$s gyMr& 

• gopëg¶g H$mo ’$maoZhrQ> ‘| Am¡a ’$maoZhrQ> H$mo gopëg¶g n[adV©Z&.

AÄ¶MG 

I. {ZåZ {b{IV àíZm| ¶m H$WZmo§ Ho$ {bE àË¶oH$ H$mo Mma {dH$ën {X¶o J¶o h¢& ghr {dH$ën 
 H$m M¶Z H$s{OE& 

1. O~ EH$ dñVw H$mo Vnm¶m OmVm h¡, Cg dñVw Ho$ AUy 

 A. Vrd« MbZo bJVo h  Am. D$Om© H$mo Imo XoVo h¡§ 

 B. ^mar hmo OmVo h¡   B©. hëHo$ hmo OmVo h¡
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2. EH$ dñVw H$m Vmn‘mZ ¶h gy{MV H$aVm h¡&

 A. dñVy Ho$ AUyAm| H$s Hw$b D$Om© 

 Am. dñVy Ho$ AUyAm| H$s Am¡gV D$Om© 

 B. dñVy Ho$ AUyAm| H$m Hw$b ¶moJ 

 B©.  dñVy Ho$ AUyAm| H$s Am¡gV J{VO D$Om© 

3. A Am¡a B Xmo dñVwE± h¢& A H$m Vmn‘mZ, B Ho$ Vmn‘mZ go Cƒ hmoVm h¡&  BgH$m 

AW© ¶h h¡ {H$ 

 A. A Ho$ AUy B AUwAm| H$s Anojm A{YH$ Vrd«Vm go MbVo h¡§&

 Am. A H$s Hw$b D$Om©, B Ho$ AUyAm| H$s Hw$b D$Om© go A{YH$ hmoVr h¡& 

 B. A H$s Am¡gV pñW{VO D$Om©, B H$s Am¡gV pñW{VO D$Om© go A{YH$ hmoVr h¡& 

 B©. A H$s D$î‘m h‘oem B H$s D$î‘m go A{YH$ hmoVr h¡& 

II. gyº$ nXm| go [aº$ ñWmZ H$s nyVu H$s{OE&

1. EH$ dñVw H$s Ja‘r AWdm R>ÊS>onZ Ho$ ñVa H$mo _________________H$hOmVm h¡&

 (D$î‘m / Vmn‘mZ)

2. Vmn‘mZ___________‘| A{^ì¶º$ {H$¶m OmVm h¡& ({S>J«r g|{Q>J«oS> / Om¡b)

3. EH$ dñVw pñWa Vmn‘mZ ‘| Ðd AdñWm go A{Zb AdñWm n[ad{V©V hmo Vmo ¶h 

KQ>Zm _______________________H$hbmVr h¡& (CËnVZ / C~bZm§H$)

4. gopëg¶g n¡‘mZo ‘| C~bVo nmZr H$m Vmn‘mZ _____________0C (100/373/212/32)

5.  D$î‘m H$s A§Vam©ï´>r¶ BH$mB©  ________________h¡& (Om¡b / gopëg¶g)

III. ghr ¶m JbV nhMm{ZE& 

1. Ðd VnmZo na àgm[aV hmoVo h¡§&  

2. D$î‘m Am¡a Vmn‘mZ H$s BH$mB© g‘mZ h¡&

3. Û¶ YmVw nÌH$ n§Io ‘| à¶wº$ hmoVm h¡&
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IV. {ZåZ {b{IV àíZm| H$m CÎma {b{IE&

1) D$î‘m Am¡a Vmn‘mZ Ho$ ~rM Ho$ A§Vam| H$mo {b{IE& 

2) D$î‘m Ho$ VrZ à^mdm| H$m C„oI H$s{OE& 

3) J{VO D$Om© go D$î‘m H$mo CËnÞ {H$¶m Om gH$Vm h¡&  EH$ CXmhaU XoH$a g‘PmBE& 

4) EH$ à¶moJ Ho$ Ûmam ñnï> H$s{OE {H$ dñVwE± VnmZo na AnZr AdñWm ~XbVo h¢ ?

5) Xmo CnH$aUm| H$m C„oI H$s{OE {OZ‘| Û¶ YmpËdH$ nÌH$ à¶wº$ {H$¶o OmVo hm¢& 

6) ‘moQ>o H$m±M Ho$ ~aVZ ‘| C~bVo nmZr S>mbZo na AZm¶mg hr Qy>Q> nS>Vm h¡&  ³¶m|?

7) à¶moJmb¶ Vmn‘mnH$ Am¡a d¡ÚH$s¶ Vmn‘mnH$m| Ho$ ~rM H$s g‘mZVmE± Am¡a 
{d{^ÞVmAm| H$mo g‘PmBE& 

8) 100oF H$m gopëg¶g Am¡a Ho$pëdZ n¡‘mZm| ‘| n[ad{V©V H$s{OE&

V. OmoS>H$a {b{IE& 

A B 

1. {h‘amob$H$m ~ZZm a. Ho$pëdZ n¡‘mZm  

2. Vmn‘mnH$ ‘| nmao Ho$  b. EH$mEH$ g§Hw$MZ  
ñVa ‘| d¥{Õ

3. ñd¶§ Mm{bV {dÚwV Bór c. gopëg¶ n¡‘mZm

4. Ja‘ H$m±M H$s ßboQ> Qy>Q> d. C~bZm§H$ 

 nS>Vr h¡ O~ R>§S>r dñVw  e. Û¶ YmVw nÌH$  

 go CgH$m ñne© {H$¶m OmVm h¡& f. D$î‘r¶ àgmaU 
  g. nmZr H$m Ag§JV àgmaU

àmoO³Q> {dMma… 

1) newd¡Ú (àm{U¶m| H$m {M{H$ËgH$) go ^|Q> H$a|&  CZgo MMm© H$aHo$ nmbVy àm{U¶m Ed‘²  

n{j¶m| Ho$ emar[aH$ Vmn‘mZ H$m nVm bJmBE& 

2) A§VO©b AWdm g§X^© J«§Wm| H$s Cn¶mo{JVm go ‘mnZ - nÕ{V¶m| Ho$ B{Vhmg na EH$ 
{ddaU àñVwV H$s{OE& 
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AÜ¶m¶ 16

Ðì¶mo H$s pñW{V

STATES OF MATTER

h‘mao Mmam| Va’$ ahZodmbo nXmWm] H$mo Xo{IE&  Hw$N> KZ AdñWm ‘| Hw$N> Ðd AdñWm ‘| Am¡a 

Hw$N> A{Zb AdñWmAm| ‘| h¡&  ¶o dñVwE± H¡$go ~Zo h¢ ?  ¶o Ðì¶m| go ~Zo h¢&  dñVwE| A{V gyú‘ 

H$U na‘mUw VWm AUw go ~Zo h¡&  Ðì¶ H$m AW© ³¶m h¡ ?

Amn OmZVo h¢ {H$ dñVw {OgH$m dOZ hmo Am¡a OJh H$mo AmH«${‘V H$ao Cgo Ðì¶ H$hVo h¢& 

gm‘mÝ¶V… dñVwE| VrZ AmdñWm ‘| hmoVo h¡&  (1) KZ, (2) Ðd, (3) A{Zb

H$m¶©H$bmn 16.1 

AnZo Mmam| Amoa ahZodmbo Hw$N> dñVwAm| H$s gyMr CÝho ZrMo {X¶o J¶o gm[aUr ‘| KZ, Ðd 

VWm A{Zbm| ‘| kmV H$s{OE& 

H«$‘ g§»¶m KZ Ðd A{Zb 

1 BªQ> XÿY hdm 

2
3
4
5

Ðì¶

AewÕ dñVwEo

Ag‘m§Jr

H${bb

{Zb§~Z

ewÕ dñVwEo

‘wbVËd g§¶wº$

{db¶Z 

g‘m§Jr
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ñ‘aU H$s{OE KZ, Ðd VWm A{Zb H$m A§Va

JwUY‘© KZ Ðd A{Zb 

AUwH$s g§aMZm AUw g‘rn hmoH$a Am-

H$f©U ~b A{YH$ hmoVm 

h¡&  AUw ‘o J{VO D$Om© 

H$‘ hmoVr h¡& 

AUw nXmWm} ‘| 

AmgmZr go J{V 

H$aVo h¡&  J{VO 

D$Om© KZ go A{YH$ 

hmoVr h¡& 

AUw XþañV hmoVo h¡ 

AmgmZr go J{V H$aVo h¡ 

Ðd H$s VwbZm ‘| 

A{YH$ {T>bo hmoVo h¡&  

J{VO D$Om© A{YH$V‘ 

hmoVr h¡& 

 AmH$ma {ZpíMV AmH$ma hmoVm h¡ nmÌ Ho$ O¡gm AmH$ma 

YmaU H$aVo h¡&

H$moB© AmH$ma Zhr hmoVm& 

Am¶VZ {ZpíMV Am¶VZ hmoVm h¡ {ZpíMV Am¶VZ 

hmoVm h¡& 

BÝho {ZpíMV Am¶VZ 

Zhr hmoVm h¡& 

X~md 

(g§nrS>Z)

X~md A{V H$‘ hmoVm h¡ KZ go A{YH$ X~md 

ghboVo h¡&  
X~md (g§nrS>Z) A{YH$ 

hmoVm h¡&

KZËd Cƒ KZËd KZ go H$‘ KZËd 

hmoVm h¡

H${Zï>V‘ KZËd 

g^r àmá Ðì¶mo H$mo ewÕ Am¡a AewÕ nXmWm] ‘| dJuH¥$V H$a gH$Vo h¡&  ewÕ nXmWm} ‘| 

EH$hr àH$ma Ho$ H$U hmoVo h¡&  ‘wbVËd Ed‘² g§¶wº$ dñVwEo ewÕ nXmW© h¡& 

O~ h‘ h‘mao Mmamo Amoa XoIVo h¡&  A{YH$a dñVyEo Xmo AWdm A{YH$ KQ>H$mo go ~Zo h¡&  

CÝho AewÕ nXmW© H$hVo h¡&  

CXmhaU… XþY ‘| dgm Am¡a àmoQ>rZ b±³Q>moO hmoVo h¡&

Zb Ho$ nmZr ‘| bdU VWm Ob hmoVm h¡& 
H$m¶©H$bmn 16.2

EH$ M§MwnmÌ ‘| 100 ‘rbr ObboH$a Cg‘o EH$ M‘M e¸$a S>m{bE; VWm Cgo AÀN>m                  

{dbmo{S>V H$s{OE - AmnH$m {ZarjU ³¶m hmoJm&  A~ EH$ H$m±M Ho$ ~V©Z ‘| Z‘H$ boH$a CZ‘o 

WmoS>m H$m°na gë’o$Q> {‘bmBE&  AmnH$mo ³¶m {XIoJm& 

{‘lU (Mixture)
 Xm| AWdm Xmo go A{YH$ nXmWm} H$mo H$moB© AZwnmV ‘| {‘bmZo go CZHo$ JwUmo ‘o| Hw$N> 

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



42

n[adV©Z hmoH$a Omo nXmW© àmá hmoVo h¡&  Cgo {‘lU H$hVo h¡& 

CXmhaU… 22 H¡$aoQ> gmoZo ‘| Vm§~m Am¡a gmoZm hmoVm h¡& 

hdm Am³grOZ, Z¡Q´>moOZ, H$m~©Z S>m¶m³gmB©S> Am¡a BVa J¡g H$m {‘lU h¡&

{‘lUmo Ho$ JwUY‘©

 1) {‘lU H$mo AnZo H$moB© JwU Zhr hmoVo BZHo$ JwU CZ‘o pñWV KQ>H$mo na {Z ©̂a hmoVo h¡& 

 2) {‘lU ~ZVo g‘¶ H$moB© amgm¶{ZH$ n[adV©Z Zhr hmoVm& 

 3) {‘lU ‘| H$moB© {ZpíMV g§KQ>H$ Zhr hmoVo& 

 4) {‘lU ‘| pñWV KQ>H$mo H$mo ^m¡{VH$ {dYmZ go AmgmZr go AbJ H$a gH$Vo h¡&

gmo{ME… {‘lU VWm g§¶wº$mo H$m {dYmZ EH$ hr ?  {ejH$ Ho$ gmW MMm© H$s{OE&

{‘lUmo Ho$ àH$ma… 

Cnar H$m¶©H$bmn ‘| e¸$a Am¡a Z‘H$ H$mo nmZr ‘o {‘bmVo h¡&  na e¸$a Am¡a Z‘H$ H$mo h‘ 

XoI Zhr gH$Vo {H$ÝVw O~ h‘ Z‘H$ VWm H$m°na gë’o$Q> Ho$ {‘lUmo Ho$ KQ>H$mo H$mo h‘ XoI 

gH$Vo h¡&  Bg{bE h‘ {‘lUmo H$mo g‘m§Jr {‘lU VWm Ag‘m§Jr {‘lUmo ‘| dJuH¥$V H$a gH$Vo 

h¡& 

g‘m§Jr {‘lU… {Og {‘lU ‘| {dbmo{S>V KQ>H$ nyU©Vm {nKbVo h¡&  ¶h KQ>H$ h‘| 

Imbr Am±Imo go Zhr XoI nmVo, Omo gÑí¶ hmoVo h¡&  Eogo {‘lU H$mo g‘m§Jr {‘lU H$hVo h¡&

CXmhaU… ~«mB©Z {db¶Z bdU H$m {db¶Z, {‘lYmVy, hdm H$ƒo Vob& 

gmo{ME… {‘lYmVyE| {‘lU h¡&  H¡$go Am¡a ³¶m| ?

Ag‘m§Jr {‘lU… {Og {‘lU ‘| {dbmo{S>V KQ>H$ nyU©Vm {nKbVo Zhr Eogo {‘lUmo H$mo 

Ag‘m§Jr {‘lU H$hVo h¡&  {‘lU KQ>H$ Imbr Am±Imo go h‘ XoI gH$Vo h¡&  AÝ¶ Ho$ VwbZm 

‘| Bgo AmgmZr go AbJ H$a gH$Vo h¡& 

CXmhaU… Z‘H$ VWm H$m°na gë’o$Q> H$m {‘lU 

Ob VWm Vobmo H$m {‘lU 

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



43

Vm{bH$m 16.2  AbJ àH$ma Ho$ {‘lU 

MaU {‘lU àH$ma 

KZ ‘| KZ 
{‘l YmVwEo O¡go {nVb, ~«m°ÝO, 

ñQ>oZbogñQ>rb, gmoZo Ho$ Am^yfU 

g‘m§J {‘lU

KZ ‘| KZ aoV VWm bmoho Ho$ MyU© H$m {‘lU Ag‘m§J {‘lU 

Ðd ‘o| KZ MmëH$ H$m MyU© nmZr ‘|  Ag‘m§Jr {‘lU

J¡g ‘| Ðd hdm ‘| JrbmnZ g‘m§Jr {‘lU

Eogo AÝ¶ CXmhaUmo H$s gyMr ~ZmBE& 

{db¶Z, {Zbå~Z Am¡a H${bbr {db¶Z: 

{db¶Z (Solution)…

Xmo AWdm Xmo go A{YH$ nXmWm} Ho$ g‘m§Jr {‘lU H$mo {db¶Z H$hVo h¡&  gm‘mÝ¶Vm {db¶Z 

¶m{Z Ðd ‘| R>mog Ðd AWdm A{Zb CZ‘o {nKbVm h¡&  na§Vw ¶hm± Hw$N> R>mog {db¶Z ({‘lYmVy) 

Am¡a A{Z{db¶Z (hdm) ^r h¡& 

{db¶Z ¶h {dbm¶H$ VWm {dbo¶ go ~Zm hmoVm h¡& 

{dbm¶H$… ¶h EH$ ‘mÜ¶‘ h¡&  {Og‘| {dbo¶ {nKb OmVo h¡&  gm‘mÝ¶Vm ¶h KQ>H$ A{YH$ 
à‘mU ‘o ahVm h¡& 

{dbo¶… ¶h EH$ KQ>H$ h¡&  Omo {dbm¶H$ ‘| {nKb OmVo (R>mog, Ðd, A{Zb) {dbo¶ KQ>H$ H$‘ 

à‘mU ‘o hmoVo h¡& 

CXmhaU… e¸$a H$m {db¶Z nmZr ‘| Ðd ‘| R>mog H$m CXmhaU h¡&  e¸$a {dbo¶ h¡&  VWm 

nmZr {dbm¶H$ h¡& 

Ob ‘| {díd Ho$ g~go A{YH$ nXmW© {nKbVo h¡&  Bg{bE Ob H$mo {díd {dbm¶H$ H$hVo 
h¡&  VWm{n A^r Xÿgao nXmW© h¡ Omo {dbm¶H$ H$s Vah H$m¶© H$aVo h¡& Hw$N> {dbm¶H$mo H$s gyMr 

~ZmBE&
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VmbrH$m 16.3 Ob Ho$ Abmdm AÝ¶ {dbm¶H$ 

{dbo¶ {dbm¶H$

Am¶moS>rZ ³bmoamo’$m‘©, CCl4, CS2

noQ> (a§J) Q>manmB©Z Vob 

ZmIyZ H$m nmbre EogrQ>moZ 

a~S> noQ´>mob

H$m¶©H$bmn 16.3

{ZåZ Vm{bH$m H$mo {ejH$ H$s ghm¶Vm go H$s{OE&

àH$ma {db¶Z {dbo¶ {dbm¶H$ 

Ðd ‘| A{Zb dmV^[aV no¶ H$m~©ZS>m¶m³gmB©S> Ob 

Ðd ‘| Ðd Q>rZ³Ma Am¶moS>rZ  AëH$mohmb

hdm

KZ ‘o A{Zb

{db¶Z Ho$ ~mao ‘o A{YH$ OmZH$mar 

 1) {db¶Z ¶h {dbo¶ VWm {dbm¶H$ H$m g‘m§Jr {‘lU h¡& 

 2) EH$ {d{eï> Vmn‘mZ na O~ A{YH$ {dbo¶, {dbm¶H$ ‘| {nKbVm h¡&  V~ 

Cgo Ag§V¥á {db¶Z     H$hVo h¡& 

 3) {H$gr Vmn‘mZ na {dbo¶ AJa {dbm¶H$ ‘| Zhr {nKbVm h¡ V~ Cgo g§V¥á 

{db¶Z H$hVo h¢& 
 4) O~ Vmn‘mZ ~T>mVo h¡, V~ A{YH$ {dbo¶, {dbm¶H$ ‘o {nKbVm h¡& 

 5) VnmZo na g§V¥á {db¶Z H$s {db¶erbVm ~T>H$a A{YH$ {dbo¶ KwbVm h¡&

Bgo Om{ZE… {db¶erbVm ³¶m h¡ ?

{Zbå~Z (Suspension )
{Zbå~Z ¶h Ag‘m§Jr {‘lU h¡&  BZ‘o {dbo¶ Ho$ H$U nyU© {nKbVo Zhr, ~ëH$s ‘mÜ¶‘ Ho$ 

A§~ma ‘| bQ>H$Vo ahVo h¡&  gm‘mÝ¶ {Zbå~Z Ðd ‘mÜ¶‘ hr {dbm¶H$ h¡&  VWm {dbo¶ ¶h 

KZ nXmW© h¡ Omo {~Iam h¡&  {Zbå~Z Ho$ H$U Am±Imo go XoI gH$Vo h¢& 

CXmhaU… MmëH$ H$s Yyb ¶m bH$S>r H$m ~wamX ({dbo¶) H$mo nmZr {‘bmVo h¡ ({dbm¶H$)
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{Zbå~Z Ho$ JwU bjU…

 1) {Zbå~Z ¶h Ag‘m§Jr {‘lU h¡&  

 2) {Zbå~Z Ho$ H$U h‘mao Imbr Am±Imo go XoI gH$Vo h¡& 

 3) {Zbå~Z Ho$ H$Umo na O~ àH$me {H$aU nw§O nm[aV H$aZo na EH$ nW {XIVm h¡& 

 4) O~ h‘ {Zbå~Z H$mo WmoS>r Xoa VH$ pñWa aIZo na {dbo¶ Ho$ H$U VbN>Q>r 

na O‘m hmo OmVo h¡&

 ³¶m ¶h nVm h¡… {Zbå~Z XdmB©¶m±

H$m¶©H$bmn 16.4 

EH$ {~H$a boH$a Cg‘o XþY Ho$ Hw$N> ~w§Xo {‘bmBEo XþY nwao nmZr ‘o EH$ g§JV g‘mZ ê$n go 

’¡$bVm h¡&

H${bbr {db¶Z (Colloidal Solution)

¶h EH$ àH$ma H$m {db¶Z h¡&  {Og‘o nXmW© g‘mZê$n go Ðd ‘| {Zbpå~V hmoVm h¡&  BÝho 

H${bbr {Zbå~Z ^r H$hVo h¡&  BZ‘o pñWV A{V gyú‘ H$Umo H$mo H${bbr H$hVo h¡&  ¶h 

g‘mZ ê$n go Xÿgao nXmW© ‘| {~IaVo h¡&

 CXmhaU… XÿY 

Ob ‘| WmoS>o ñ¶mhr Ho$ ~w§X {‘bmVo h¡& 

{Zbå~Z H$s VwbZm ‘| H${bbr Ho$ H$U N>moQ>o hmoZo Ho$ H$maU ¶h g‘m§J {‘lU O¡go {XIVm 

h¡&  na§Vw dmñV{dH$ H${bbr {db¶Z ¶h Ag‘m§Jr {‘lU h¡&  H${bbr Ho$ H$U AË¶§V gyú‘ 
hmoZo Ho$ H$maU Imbr Am±Imo go h‘ Cgo XoI Zhr gH$Vo na§Vw O~ h‘ àH$me Ho$ {H$aU nw§O H$m 

Bg {db¶Z Ûmam nm[aV H$aZo na AmgmZr BÝho XoI gH$Vo h¡& 

H${bbr Ho$ JwUY‘©
 1) H${bbr ¶h Ag‘m§Jr {‘lU h¡& 

 2) H${bb H$Umo H$m AmH$ma AË¶§V N>moQ>m hmoVm h¡& 

 3) ¶h Ag‘mZ {Zbå~Z ¶h VbN>Q> na Zhr O‘Vm O~ Cgo pñWa aIm OmVm 
h¡& H$brb ¶h pñWa h¡&

H$m¶©H$bmn 16.5 

àmoOo³Q>a go {ZH$br {H$aUnw§O H$m {ZarjU H$aVo na AmnH$mo ³¶m {XImB© {X¶m ?  
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{Q>ÊS>mb à^md (Tyndall effect) 

àH$me àH$sU©Z {H$gr H${bb Ûmam nm[aV hmoZo naOmo {~Iamd H$m nW ~ZVm h¡&  Bgo 

{Q>ÊS>mb à^md H$hVo h¡&  Eogm Zm‘ d¡km{ZH$ H$s ImoO na aIm J¶m h¡& 

EH$ A§Yoao H$‘ao ‘o O~ àH$me {H$aU N>moQ>o {N>ÝÐ go AmVr h¡&  V~ h‘ {Q>ÊS>mb à^md 

H$mo XoI gH$Vo h¡& 

{Q>ÊS>mb à^md H$mo h‘ V~ XoI gH$Vo h¡&  O~ àH$me H$s {H$aUo  M§Xdo Ho$ KZo O§Jbmo 

go nm[aV hmoVr h¡&  O§Jbmo ‘o Yw§Y Ho$ N>moQ>o Ob H$s ~w§Xo hmoVr h¡&  ¶h H$U H${bb O¡go ~Vm©d 

H$aVo h¡&  Am¡a hdm ‘| ’¡$bVo h¡& 

H${bbr {db¶Z Ho$ KQ>H$mo ‘| n[ajo{nV àmdñ¶m VWm n[ajo{nV ‘mÜ¶‘ hmoVo h¡&   BZ‘| 

{dbo¶ O¡go KQ>H$ AWdm H$U Omo H${bbr H$U n[ajo{nV àmdñWm hmoVo h¡ Am¡a {dbm¶H$ {Og‘o   

(dispersed phase) {nKbVo h¡ CÝho n[ajo{nV ‘mÜ¶‘   H$hVo h¡& 

H${bb H$m dJuH$aU  

H${bbr H$m dJuH$aU n[ajo{nVàmdñWm  Ho$ n[ajo{nV ‘mÜ¶‘ H$s AmdñWm (KZ, Ðd, 

A{Zb) Ho$ AZwgma hmoVm h¡&

Vm{bH$m 16.3 {d{^Þ àH$ma Ho$ H${bb VWm CZHo$ CXmhaU 

n[ajo{nV àmdñWm n[ajo{nV AmdñWm àH$ma CXmhaU 

Ðd A{Zb Eamogmob H$moham, ~mXb Z‘r 

KZ A{Zb Eamogob Yw±Am, dmhZmo H$m Yw±Am 

A{Zb Ðd PmJ goqdJ H«$s‘

Ðd Ðd B‘ëeZ XþY, ’o$g H«$s‘ 

KZ Ðd gmob {MIS> {‘ëH$ Am°’$ 
‘|JZo{e¶m 

A{Zb KZ PmJ Pma~S>, ñnm±Or, ß¶y‘rg

Ðd KZ Oob Oobr, MrO, ~Q>a 

KZ KZ KZ Xþ{Y¶m½bmg, a§J ‘m¡ë¶dmZ 
H$§H$S>
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~«m¡Zr¶Z MbZ (Brownian movement)

N>moQ>o H${bb H$U {d{eï> H«$‘go J{V (qPJ, P±J) H$aZm hr ~«m¡Zr¶Z MbZ H$hbmVm h¡&  

¶h KQ>Zm H${bbH$U VWm ‘mÜ¶‘ Ho$ H$Umo ‘o Q>H$amd Ho$ H$maU hmoVr h¡& 

B©g H$m Zm‘ Ord d¡km{ZH$ am~Q>© ~«m¡Z H$m h¡&  {OÝhmoZo Bg MbZ H$mo àW‘ gñ¶ ~rOmUw 

nmZr na ßbdZ H$aVo g‘¶ {ZarjU {H$¶m Wm& 

Amn grI MwHo$ h¡& 

 · Ðì¶mo H$m KZ, Ðd, Am¡a A{Zb ‘| dJuH$aU 

 · Ðì¶mo H$m ewÕ nXmW© VWm AewÕ nXmWm} ‘| dJuH$aU 

 · {‘lU H$m AW© Ed‘ JwU

 · {‘lUmo Ho$ àH$ma 

 · {db¶Z Ho$ g§KQ>H$ VWm AW© 

 · {db¶Z Ho$ JwUY‘© 

 · {Zbå~Z H$m AW© VWm JwU 

 · {Q>ÊS>mb à^md 

 · H${bb H$m AW© VWm JwU

Aä¶mg 

I.    {ZåZmo H$mo àË¶oH$ àíZ Ho$ {bE Mma {d³bn {X¶o J¶o h¡& ghr CÎma MwZH$a {bIrE…

 1) Ðdmo Ho$ {bE {ZåZ H$m¡Zgm gyº$ Zhr h¡& 

  A. CÝho {ZpíMV Am¶VZ hmoVm h¡& 

  Am. KZ go WmoS>o A{YH$ g§nr{S>V hmoVo h¡&

  B. AUw nXmWm} ‘| ‘w³V$H$aVo h¡& 

  B©. BÝho {ZpíMV pñWVr {ZpíMV AmH$ma hmoVm h¡& 

 2) {ZåZ H$m¡Zgm ewÕ nXmW© Zhr h¡& 

  A. gmYmaU Z‘H$   Am. e¸$a 

  B. dfm© Ob    B©. bmohm 
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 3) ¶h dmVmdaU ‘| Zhr hmoVm 

  A. Z¡Q´>moOZ    Am. Am³grOZ 

  B. H$m~©Z S>m¶m³gmB©S>  B©. ³bmoarZ 

 4) ‘»IZ ¶h {ZåZmo H$m CXmhaU h¡

  A. Ðd ‘| KZ    Am. KZ ‘o Ðd 

  B. Ðd ‘o Ðd    B©. KZ ‘| KZ 

II.   {ZåZ àíZmo Ho$ CÎma {bIrE… 

 1) KZ, Ðd VWm A{Zbmo Ho$ ~rM Ho$ H$moB© Mma A§Va ~VmBE ?

 2) g‘m§Jr {‘lU VWm Ag‘m§Jr {‘lU Ho$ ~rM H$m A§Va EH$ CXmhaU XoH$a  

  g‘PmBE ?

 3) {ZåZmo Ho$ {bE EH$-EH$ CXmhaU {XOrE& 

  A. {Zbå~Z   Am. H${bbr {db¶Z 

 4) n[a^mfm Xr{OE… 

  A. {Q>ÊS>mb à^md   Am. ~«mCZr¶Z MbZ 

III.  {ZåZmo Ho$ {bE d¡km{ZH$ H$maU Xr{OE& 

 1) J¡gmo H$mo {ZpíMb AmH$ma Ed‘² Am¶VZ Zhr hmoVm& 

 2) gmoZo Ho$ Am^yfU ¶h g‘m§Jr {‘lU h¡& 

 3) aoV VWm bmoho MyU© Ag‘m§Jr {‘lU Ho$ {bE CXmhaU h¡&

 4) Ob H$mo {díd{dbm¶H$ H$hVo h¡& 

 5) O~ {Zb§å~Z Ho$ Ûmam àH$me Ho$ {H$aU nw§O H$mo nm[aV H$amZo na EH$ nW   

  {XImB© nS>Vm h¡& 

IV.  OmoS>H$a {bIrE
                 'A'      '~' 

1.  gmo{S>¶‘ ³bmoamB©S> A) AewÕ dñVwEo

2.  XÿY Am) {Zb§å~Z {db¶Z

3.  hdm B) ewÕ dñVwEo

B©)     {‘lU
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AÜ¶m¶ 17

h‘mam dU©a§{OV OJV²
OUR COLOURFUL WORLD

àH$me 

à{V’$bZ

{Z¶‘ Xn©U

à{Vq~~ H$m {Z_m©U

{djonU

nyU©Am§V[aH$ 

à{V\$bZ

AndV©Z

Vmb

à>H$me(Light) 

h‘mao Mmamo Am|a H$s dñVwAm| Ed§ Ñí¶mo H$mo XoIZo H$m gm‘W© àH$me go hr àmá hmoVm h¡&  O~ 

dñVwEo àH$me H$mo à{V’${bV H$aVr h¡, AWdm dñVwAm| àH$me {ZH$bV h¡ & V~ h‘mar Am±Io 

dñVwAm| H$m kmZ H$anmVr h¡&  gñ` àH$me D$Om© H$s ghm¶Vm go àH$me g§íbofU {H«$¶m Ûmam 
Amhma V¡¶ma H$aVo h¡&  àH$m{e¶ H$mofmo go àH$me D$Om© {dÚwV D$Om© ‘| n[adV©Z H$s OmVr h¡&  

àH$me ‘| D$Om© Ho$ g^r bjU ‘m¡OwX h¡& nrYoàH$me D$‚mr H$s ghm`Vm go àH$me   g§íbofU 
{H«$¶m Ho$ Ûmam Amhma H$mo V¡¶ma H$aVo h¢&  

à{V’$bZ (Refl ection)
Xn©Um| H$m Cn¶moJ Amn AÀN>r Vah OmZVo h¢&  ZB© ñQ>rb ßboQ> ‘|, ~aVZ AWdm Må‘M 

‘| AnZm à{V{~å~ AmnZo XoIm hmoJm&  Ho$eH$V©Zmb¶ ‘| Jw{UV à{V{~å~ ^r AmnZo XoIm h¡&  

‘moQ>ma dmhZm| Ho$ níMÑí¶H$ (Xn©U) go à{V{~å~m| H$mo AmnZo XoIm h¡& 
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AmH¥${V 17.1 {d{^Þ g§X^m} ‘| à{V’$bZ

AmH¥${V 17.2 g_Vb n¥îR>mo goo {Z`V à{V\$bZ 

Amn Xrdma na AnZm à{V{~å~ XoI Zht gH$Vo h¢&  bo{H$Z AnZm à{Vq~~EH$ Xn©U go Amn 

XoI gH$Vo h¢&  XmoZm| àH$aUm| ‘| dhm± à{V’$bZ h¡&  bo{H$Z ’$H©$ ³¶m h¡?

{Z¶V à{V’$bZ… n[anyU© n¥ð> AWdm M‘H$sbm n¥ð> go àH$me {H$aU nw§O H$m à{V’$bZ hmoH$a 

g‘mÎma {H$aU nw§O à{V’${bV hmoVm h¡&  Eogo à{V’$bZ H$mo {Z¶V H$hVo h¡&  àH$me H$m {dÝ¶mg, 

à{V’${bV àH$me ‘| ^r hmoVm h¡& 
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A{Z¶V à{V’$bZ (Irregular or diffused refl ection)… 
{Og dñVw H$m n¥ð> An[aîH¥$V h¡&  AWdm M‘H$mhQ Imo¶m h¡&  Eogo n¥ð> na g‘mÝVa àH$me 

{H$aU H$s nw§O H$m à{V’$bZ g^r {XemAm| ‘| hmoVm h¡&  {Oggo à{V{~å~ àmá Zht hmoVm h¡&  

Eogo à{V’$bZ H$mo A{Z¶V à{V’$bZ H$hVo h¢&

AmH¥${V 17.3 dH«$ n¥îR>mo go A{Z`V à{V\$bZ 

AmH¥${V 17.4 à¶moJ…  àm{V\$bZ> Ho$ {Z`_ 

à{V’$bZ Ho$ VarHo$ H$mo A{YH$ g‘PZo Ho$ {bE h‘ EH$ H$m¶© H$bmn H$a|& 

H$m¶©H$bmn 17.1

 g_Vb Xn©U Ho$ EH$ Am¶VmH$ma XþH$S>o>o H$mo {b{OE&  EH$ H$mS>©~moS>© boH$a CgHo$ ~rM ‘| 

AmH¥${V 17.4 ‘| {XIm¶o J¶o O¡go EH$ PamoIm (slit) ~Zm br{OE& 

JÎmo H$m aoS>r‘oS> eQ>©~m³g ¶m ~{Z¶mZ ~m³g Ho$ {ZMbo ^mJ H$mo ñQ>¢S> Ho$ én ‘o Cn¶moJ H$agH$Vo 

h¢&  ImoIbo ~m³g Ho$ EH$ n¥ð> na g’o$X H$mJO H$m nÞm aIH$a Mmam| H$moZm| na {nZ² bJmX|&   

PamoImH¥$V H$mS>©~moS>© Ho$ ~am~a Am¡a Xn©U Ho$ AmH$ma Ho$ ~am~a ~m³g na H$Q>md H$aHo$ Cgo ‘oO 

na a{IE&  ~m³g Ho$ H$Q>md ‘| Xn©U H$mo IS>m H$a X|&  PamoIm bå~ én ‘| hmo, d¡go H$mS>©~moS>© 
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H$mo ^r IS>m H$a X|&  Q>mM© Ho$ Cn¶moJ go {VaN>o én ‘| PamoIo go àH$me H$mo nm[aV H$a|&  àH$me 

H$s {H$aUo Xn©U na Q>H$amH$a à{V’${bV hmoVr hþB© {XImB© XoVr h¡& 

àH$me H$s {H$aU Omo {H$gr n¥ð> go Q>H$amVr h¡, dh Amn{VV {H$aU H$hbmVr h¡&  namdV©Z 

Ho$ Xm¡amZ n¥ð> go nbQ>H$a AmZodmbr {H$aU à{V’${bV {H$aU H$hbmVr h¡& 

Xn©U H$m ñWmZ, AmnVZ {H$aU, à{V’${bV {H$aU BZH$mo H$mJO na A§{H$V H$aZo Ho$ {bE 

OmJê$H$Vm go n|{gb H$s aoImAm| H$s It{ME&  Xn©U, JÎmm Am¡a Q>mM© H$mo hQ>mBE&  Xn©U Ho$ 

EH$ q~Xþ na Ohm± Xn©U go AmnVZ {H$aU Q>H$amVr h¡, dhm± go Xn©U H$mo EH$ bå~ aoIm It{ME&  

¶h aoImà{V’$bZH$mar n¥ð> H$mo Cg q~Xþ na bå~ H$hbmVr h¡&

AmH¥${V 17.5 à{V’$bZ Ho$ {Z¶‘

Vm{bH$m 17.1 

A.

Z§.

 AmnVZ H$moU ( i  ) à{V’$bZ H$moU ( r  )

1.

2.

3.
4.
5. 

nam
d{V

©V 
{H$
aU Amnm{V {H$aU

g
m_Ý`b

å~
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bå~ Am¡a AmnVZ {H$aU Ho$ ~rM H$moU H$mo AmnVZH$moU (I) H$hmOmVm h¡&  bå~ Am¡a 

à{V’${bV {H$aU Ho$ ~rM Ho$ H$moU H$mo à{V’$bZ H$moU H$hmOmVm h¡&  AmnVZ H$moU Am¡a 

à{V’$bZ H$moUm| H$mo ‘m{n¶o&  AmnVZ H$moU H$mo ~XbVo hþE H$m¶©H$bmn H$mo H$B© ~ma XmohamBE&  

‘mnZm| H$mo Vm{bH$m~Õ H$s{OE& 

AmnVZ H$moU Am¡a à{V’$bZ H$moUm| H$s VwbZm H$s{OE& 

AmnH$m {ZîH$f© ³¶m h¡ ?

¶{X àH$me H$s {H$aU H$mo bå~ aoIm na hr Amn{VV H$a| Vmo ³¶m hmoJm ?

H$m¶©H$bmn 17.2

17.1 Ho$ H$m¶©H$bmn ‘| g’o$X nÞo Ho$ ZrMo EH$ ‘mnZr H$mo à{V’${bV {H$aU Ho$ ‘mJ© ‘| a{IE

O¡go à{V’${bV ^mJ Wmo‹S>m gm D$na H$mo CR>m hþAm hmo&  D$na CR>o hþE ^mJ ‘| à{V’${bV 

{H$aU {XImB© Zht XoVm h¡&  BgH$m ¶hm AW© hmoJm {H$ AmnVZ {H$aU Am¡a à{V’${bV {H$aU 

XmoZm|  Cgr g‘Vb na h¢&

à{V’$bZ Ho$ {Z¶‘… 

1. AmnVZ H$moU Ho$ ~am~a à{V’$bZ H$moU hmoVm h¡&

2. AmnVZ {H$aU, AmnVZ q~Xþ go ItMm hþAm bå~ Am¡a à{V’${bV {H$aU EH$ hr 

g‘Vb na hmoVo h¢& 

g^r àH$ma Ho$ n¥ð>m| Ho$ {bE à{V’$bZ Ho$ {Z¶‘ ‘mÝ¶ hmoVo h¢& 

g‘Vb Xn©U ‘| à{V{~å~ H¡$go ~ZVm h¡ ?  CgHo$ bjU ³¶m h¢ ?

g‘Vb Xn©U Ho$ gm‘Zo ‘L’ àH$me H$m òmoV aIm J¶m h¡&  OA Am¡a OC Xmo  {H$aU| Cg 
na Amn{VV hmoVr h¡§&

à{V’$bZ Ho$ {Z¶‘m| H$mo ¶mX H$aVo hþE à{V’${bV {H$aUm| H$mo It{ME& 

A Am¡a C q~XþAm| go bå~ aoImAm| H$mo It{ME&  
H«$‘e… A Am¡a C q~XþAmo§ go à{V’${bV {H$aU| AB Am¡a CD It{ME&  CZH$mo AmJo H$s 

Amoa ~T>mBE&  ³¶m do nañna EH$ Xÿgao go {‘b H$Vr h¢ ?  CÝh| nrN>o H$s Amoa ~T>mBE&  A~ 

³¶m do {‘b gH$Vr h¢ ?  Bg q~Xþ H$mo I go  gy{MV H$s{OE& 
E go XoIZodmbo H$s Am±I H$mo à{V’${bV {H$aUm| {XImB© XoVr h¡, ‘mZmo I q~Xþ go {ZH$b ahr 

h¢&  à{V’${bV {H$aUm| I na {‘bVr hþB© {XImB© XoVr h¡&  ¶h EH$ {‘Ï¶ à{V{~å~ h¡, Bgo naXo 

na àmá H$aZm gå^d Zht h¡&  à{Vq~~ ‘| dñVw, Ho$ nmíd© ~Xbo hþE h¢&  AW© ¶h h¡ {H$ Xm¶m±, 
~m¶| ‘| Am¡a ~m¶m±, Xm¶| ‘| ~Xbo hþE h¢&  g‘Vn Xn©U go hmoZodmbm à{V{~å~ grYm, Am^mgr 

VWm  Xn©U Ho$ ^rVa CVZr hr Xÿar na hmoVm h¡ {OVZr Xÿar na dñVw Xn©U Ho$ gå‘wI hmoVr h¡&  
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A{Z¶V à{V’$bZ ‘| ¶Ú{n à{V’$bZ Ho$ {Z¶‘ ‘mÝ¶ h¢, VWm{n à{V’${bV {H$aU| {~IaZo Ho$ 

H$maU à{V{~å~ ~ZVm Zht h¡& 

Bgo H$s{OE…  ‘wÐU Ho$ nwamZo {dYmZ ‘| AWdm Ho$ boQ>ah¡S> {g¸o$ Ho$ Ajam| ‘| ‘ybmja§ H$m 

nmíd© {dn¶©¶ XoIm OmVm h¡&  

Bg a~S> Ho$ {g¸o$ H$mo g‘Vb Xn©U Ho$ gm‘Zo {XIm H$a Ajam| H$mo AmgmZr go nT> gH$Vo h¢& 

Q

B

D

E

O

CA

I

P

AmH¥${V 17.6 g‘Vb Xn©U ‘| à{Vq~~ H$s ~ZmdQ

 
AmH¥${V 17.7> nmíd© à{V’$bZ
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Bgo Om{Z`o… {‘Ï¶ à{V{~å~, naXo na àmá {H$¶o Zht Om gH$Vo h¢& dmñV{dH$ à{V{~å~ H$mo 

naXo na àmá H$a gH$Vo h¡ & 

dH«$Vb à{V’$bZ (Refl ection in a curved mirror)…

AZoH$ dH«$Vbm| go hmoZodmbo à{V’$bZm| H$mo AmnZo XoIm h¡&  ‘w»¶V… Xmo àH$ma Ho$ dH«$Vb 

hmoVo h¡&  do h¢ - AdVb Am¡a CÎmb EH$ ZB© ñQ>oZbog ñQ>rb H$s Må‘M go à{V{~å~m| Ho$ Z‘yZo 

XoIo Om gH$Vo h¡& 

                               àH$me  àH$me  
                           AmH¥${V 17.8  AmH¥${V 17.9 

ñQ>oZbog ñQ>rb H$s Må‘M go à{V’$bZ

 AnZo Mohao Ho$ gm‘Zo Må‘M H$mo AmH¥${V 17.8 Ho$ AZwgma nH$S> br{OE&  Amn AnZo 

à{V{~å~ H$mo XoIVo h¢&  AnZo Mohao go {d{^Þ Xÿ[a¶m| na Må‘M H$mo nH${S>¶o&  AnZm ³¶m 

{ZarjU h¡ ?

 A~ AmH¥${V 17.9 Ho$ AZwgma Må‘M H$mo AnZo Mohao Ho$ gm‘Zo nH$S> br{OE&  Amn 

AnZm à{V{~å~ XoIVo h¢&  AnZm {ZarjU ³¶m h¡ ?

Jmo{b¶ Xn©U (Spehrical mirrors)… Jmo{b¶ Xn©U Jmobo H$m EH$ ^mJ {OgHo$ EH$ nmíd© 

‘| M‘H$m¶m OmVm h¡&  Jmobr¶ Xn©U Ho$ Xmo àH$ma hmoVo h¢&  AdVb Xn©U Am¡a CÎmb Xn©U& 
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                          AdVb Xn©U                  CÎmb Xn©U

AmH¥${V 17.10 Jmo{b¶ Xn©U A{^gaU q~Xÿ F Ed_² Xn©U H$m Y«wd P h¡ &

 Jmo{b¶ Xn©U ^r à{V’$bZ Ho$ {Z¶‘m| H$m nmbZ H$aVo h¢&  Jmobr¶ Xn©U Ho$ àË¶oH$ ^mJ 

H$mo N>moQ>o g‘Vb Xn©U H$m hr Qw>H$S>m ‘mZm Om gH$Vm h¡& 

H$m¶©H$bmn 17.3

 H$m¶©H$bmn 17.1 H$mo XmohamBE&  Bg~ma nhbo AdVb Xn©U H$m Cn¶moJ H$s{OE Am¡a Cgo 

{ZH$mbVo hþE CÎmb Xn©U H$mo g‘Vb Xn©U Ho$ {bE {H$¶o J¶o H$Q>md ‘| à{dï> H$s{OE&  PamoIo 

Ho$ ñWmZ na EH$ H§$Yr a{IE {H$ H§$Yr Ho$ Ho$db 4-5 Xm±V hr Q>mM© Ho$ àH$me ‘| àX{e©V hmo 

OmE±&  Bgo H$aZo Ho$ {bE H§$Yr Ho$ A{V[aº$ ^mJ H$mo H$mbo H$mJO go AmÀN>m{XV H$a gH$Vo h¢&  

à{V’${bV {H$aUm| Ho$ VarHo$ H$m {ZarjU H$a|&

                 AmH¥${V 17.11  AmH¥${V 17.12 

        AdVb Xn©U ‘| à{V’$bZ  CÎmb Xn©U ‘| à{V’$bZ 

AdVb Xn©U, X§V d¡Úm| Ho$ {bE Am¡a gm¡a ^Å>r ‘| VWm ‘moQ>ma dmhZm| Ho$ erf© Xrnm| (head 
lights) ‘| à¶wº$ hmoVo h¡§&  CÎmb Xn©U, níM Ñí¶H$m| Ho$ én ‘| Cn¶moJ {H$¶o OmVo h¢&
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Bgo OmZ {b{OE…  h‘oem CÎmb Xn©U Ûmam dñVwH$m And{Y©V VWm Am^mgr à{V{~å~ àmá 

hmoVm h¡&  CÎmb Xn©U H$m àYmZ Aj na g§J‘ à{V’$bZ n¥ð> Ho$ ^rVa Amn{VV hmoVm h¡&  

(AmH¥${V 17.10) 

X§Vd¡Úm| go Cn¶wº$ (‘w±h Xn©U AdVb)

     dmhZ Ho$ erf©Xrn H$m d{Y©V Ñí¶           gmobma ^Å>r

AmH¥${V 17.13 Jmobr¶ Xn©Um| Ho$ Cn¶moJ 

AdVb Xn©Um| ‘| CËnÞ hmoZodmbo à{V{~å~… 

AdVb Xn©Um| ‘| CËnÞ hmoZodmbo à{V{~åd Ho$ ñd^md H$m AÜ¶¶Z H$aZo Ho$ {bE {ZåZ nXm| H$mo 

OmZZm Amdí¶H$ h¡&

 1. Xn©U H$m Y«wd - (Pole)… gm‘mÝ¶V¶m Jmobr¶Xn©U Ho$ ‘Ü¶ q~Xþ H$mo Xn©U H$m Y«wd H$hVo 

h¢&  àYmZ Aj Ho$ gmW AmZodmbr àH$me H$s {H$aU Xn©U Ho$ Y«wd na Amn{VV hmoH$a 

Cgr q~Xþ na nbQ> H$a àYmZ Aj H$mo AnZm nW ~ZmVr h¡& 

 2. àYmZ g§J‘ (Principle focus)… g‘m§Va {H$aUnw§O, Xn©U go à{V’${bV hmo H$a 

A{^gaU Ûmam Bg q~Xþ ‘| EH$Ì hmoVr h¢&  àH$me H$m XÿañW òmoV O¡go gy¶© H$s {H$aU| 
^r g‘m§Va én ‘| Xn©U na Amn{VV hmoH$a à{V’$bZ Ho$ Ûmam {Og q~Xþ ‘| A{^gaU 

H$aVr h¢, ¶hr àYmZ g§J‘ q~Xþ h¡&  Bg H$mo F go gy{MV {H$¶m OmVm h¡& 
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3. g§J‘Xÿar (Focal length)… Xn©U H$m Y«wd Am¡a àYmZ g§J‘ q~Xþ Ho$ ~rM H$s Xÿar H$mo g§J‘ 

Xÿar H$hVo h¢&  g§J‘Xÿar H$mo (f) go gy{MV {H$¶m OmVm h¡&

4. dH«$Vm H|$Ð (Centre of curvature)… ¶h Jmobo H$m ‘Ü¶q~Xþ hmoVm h¡, Cgr Jmobo Ho$ 

Xn©U H$m EH$ ^mJ hmo&  Bgo C go gy{MV {H$¶m OmVm h¡&

5. dH«$Vm {ÌÁ¶m (Radious of curvature)… Xn©U {Og Jmobo H$m EH$ ^mJ ‘mZm OmVm 

h¡, Cg Jmobo H$s {ÌÁ¶m H$mo dH«$Vm {ÌÁ¶m H$hVo h¡&  Bgo ‘r’ go gy{MV {H$¶m OmVm h¡& 
r = 2f

6. àYmZ Aj (Principal axis)… H$mën{ZH$ ItMr hþB© gab aoIm {Og na Xn©U H$m Y«wd, 

’$moH$g q~Xþ Am¡a dH«$Vm H|$Ð A{^gy{MV {H$¶o OmVo hm|, Cgo àYmZ Aj H$hVo h¢&  

7. dñVw H$s Xÿar (Object distance)… Xn©U Ho$ Y«wd go dñVw VH$ H$s Xÿar H$mo dñVw H$s Xÿar 

H$hVo h¢&  Bg Xÿar H$mo ‘u’ go gy{MV {H$¶m OmVm h¡& 

8. à{V{~å~ H$s Xÿar (Image distance)… Xn©U go à{V{~å~ VH$ H$s Xÿar H$mo ‘à{V{~å~ 
H$s Xÿar’ H$hVo h¢&  Bg Xÿar H$mo ‘v’ go gy{MV {H$¶m OmVm h¡&

à¶moJ… AdVb Xn©U go àmá à{V{~åd H$s pñW{V VWm ñd^md OmZZo Ho$ {bE dñVw Ho$ 

én ‘| gwbJVr ‘mo‘~Îmr, AdVb Xn©U Am¡a EH$ nXm© Amdí¶H$ h¢& 

    Xn©U   gwbJr ‘mo‘~Îmr    naXm 

 AmH¥${V 17.4 AdVb Xn©U Ho$ Ûmam à{V{~å~ H$s ~ZmdQ>
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àYmZ Aj na Xn©U Ho$ gm‘Zo {d{^Þ Xÿ[a¶m| na gwbJr ‘mo‘~Îmr H$mo a{IE VWm naXo H$mo AmJo 

nrN>o gaH$mVo hþE naXo na ñnï> à{V{~åd nmB¶o&

AdVb Xn©U Ho$ Ûmam AZw‘m{ZV g§J‘ Xÿar H$m nVm bJmZm… 

 nhbo àH$me Ho$ òmoV go g‘m§Va {H$aU nw§Om| H$mo gH|${ÐV H$aVo hþE g§J‘ Xÿar H$m AZw‘mZ 

bJmBE F Ho$ ñWmZ H$mo A§{H$V H$s{OE&  Xn©U go 2F Xÿar na dH«$VmH|$Ð ‘C’ H$mo A§{H$V H$s{OE&  

àYmZ Aj na {ZåZ {b{IV ñWmZm| na gwbJVr ‘mo‘~Îmr H$mo a{IE Am¡a AnZo {ZarjUm| H$m 

A{^boI V¡¶ma H$s{OE& 

1. Xn©U Ho$ Y«wd FAm¡a Ho$ ~rM ‘| 

2. F na 

3>. F Am¡a C Ho$ ~rM 

4. C na 

5. C Ho$ nao 

AdVb Vmb Ûmam {Z{‘©V dñVw Ho$ à{Vq~~ H$m ñd^md VWm ñWmZ AdVb Vmb Ho$ gå‘wI 

aIo dñVw Ho$ ñWmZ na {Z^©a hmoVm h¡& 

H$moB© Xmo à{V’${bV {H$aUmo Ho$ BQ>agoŠgZ go ¶h dñVw Ho$ à{Vq~~ ñWmZ na hmoVo h¡&  H$moB© 

{ZåZ Xmo {H$aUo à{Vq~~ H$mo {ZYm©[aV H$aVo h¡& 

1) AdVb Vmb ‘| AmnmVr {H$aUo àYmZ Aj go g‘m§Va {H$aUo à{V’$bZ Ho$ níMmV  

  àYmZ g§J‘ go n[aV hmoVr h¡& 

2) AdVb ‘| AmnVr {H$aUo g§J‘ q~Xÿ go nm[aV H$amZo na do à{V’$bZ Ho$ ~mX   

  àYmZ Aj Ho$ g‘mÝVa hmoVr h¡& 

3) AmnmVr {H$aUo O~ dH«$Vm H|$Ð go nm[aV H$amZo na à{V\$bZ Ho$ níMmV {H$aUo   
  dhr amñVo go à{V\${bV hmoVr h¡& 
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{d{dY Xÿar dñVw H$m {Z{‘©V à{Vq~~ {ZåZ Vm{bH$m ‘| {X¶m h¢& 

AnZo {ZarjUm| H$mo Vm{bH$m ‘| {b{IE… 
             Table 17.2  

1 2 3

dñVw H$s pñW{V 
Am¡a Xÿar 

à{V{~åd H$s pñW{V Am¡a Xÿar à{V{~å~ H$s àH¥${V 
(CëQ>m, N>moQ>m, ~S>m ¶m 

g‘mZ)

a) AZ§V Xÿar àYmZ g§J_

b) C Ho$ nao ..... 
g|.‘r.

AmnH$mo F Am¡a C Ho$ ~rM naXo H$s Xÿar 
H$mo g§¶mo{OV H$aZm  nS>Vm h¡ Am¡a ‘C’ 
.............. g|.‘r.
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c) C na ........ 

g|.‘r.

dñVw Ho$ ZOXrH$ naXo H$mo g§¶mo{OV H$aZm 

nS>Vm h¡&  ........... g|.‘r.

d) C Am¡a F Ho$ 

~rM ....... g|.‘r.

AmnH$mo C Ho$ nao naXo H$mo g§¶mo{OV H$aZm 

nS>Vm h¡&  ................. g|.‘r.

e) F na AmnH$mo à{V{~å~ àmá Zht hmo gHo$Jm, 

³¶m| ?

f) Xn©U Am¡a F 
Ho$ ~rM ‘|

naXo na à{Vq~~ àmá Zht hmoVm h¡&  

à{V{~å~ H$s Xÿar H$mo Amn ‘mn Zht 

gH$Vo h¢ ³¶m| ?  bo{H$Z Amn Xn©U ‘| 

AgË¶ à{V{~å~ H$mo XoI gH$Vo h¢&

D$na Ho$ à¶moJ H$aZo Ho$ Ûmam Amn ³¶m {ZåZ àíZm| Ho$ CÎma Xo gH|$Jo ?

1>.   dñVw Ho$ N>moQ>o à{V{~å~ H$mo naXo na nmZo Ho$ {bE dñVw H$mo H$hm± na aIm OmZm Mm{hE ?

2. dñVw H$m Amd{Y©V ~S>m à{V{~å~ naXo na nmZo Ho$ {bE dñVw H$mo H$hm± na aIm OmZm  

 Mm{hE?

3. g‘m§Va {H$aU nw§Om| H$mo nmZo Ho$ {bE gwbJr ‘mo‘~Îmr H$mo H$hm± na aIm OmZm Mm{hE ?

Vm{bH$m Ho$ AZwgma ¶{X g§J‘Xÿar ‘f’ hmo à{V{~å~ H$s Xÿar ‘v’ Am¡a dñVw H$s Xÿar   

‘u’  hmo Vmo Ü¶mZ Xr{OE {H$  

f u v
or f

v u
uv1 1 1= + =
+

AWdm g§J‘Xÿar = 
à{V{~å~ H$s Xÿar Am¡a dñVw H$s Xÿar H$m JwUZ’$b

à{V{~åd H$s Xÿar Am¡a dñVw H$s Xÿar H$m ¶moJ’$b 

AndV©Z (Refraction)… nmaXe©H$ VWm AnmaXe©H$ dñVwAm| Ho$ ~mao ‘| Amn OmZVo hr h¢&  

H$m±M Am¡a Ob, nmaX{e©¶m| go gd© n[a{MV CXmhaU h¢& 

EH$ àH$me H$s {H$aU O~ VH$ nmaXeu ‘mÜ¶‘ go Xÿgao nmaXeu ‘mÜ¶‘ ‘| nm[aV hmoZo na 

³¶m hmoJm ?
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AnZo AZw^dm| H$mo ¶mX H$s{OE… 

1.  nmZr H$s Q>§H$s H$s {ZMbr gVh D$na H$mo CR>r hþB© {XImB© XoVr h¡& 

2.  nmZr ‘| ^mJe… Sy>~r hþB© n|{gb ‘wS>rhþB© {XImB© XoVr h¡& 

3.  H$n ‘| {g¸$m Omo AÑí¶ gm {XImB© XoVm hmo, Cg‘| nmZr S>mbZo na {g¸o$ H$mo AmgmZr go 

XoI gH$Vo h¢& 

  
AmH¥${V 17.15 àH$me {H$aUm| H$m AndV©Z

àH$me H$s {H$aU| O~ VH$ ‘mÜ¶‘ go Xÿgao ‘mÜ¶‘ ‘| g§MaU H$aVr h¢, Vmo AnZr {Xem 

~XbVr h¡&  Bg àH«$‘ H$mo ‘AmndV©Z’ H$hVo h¢& 

à{V’$bZ Ho$ {Z¶‘mZwgma, AmnVZ H$moU Am¡a AndV©Z H$moU Ho$ ~rM ³¶m H$moB© gå~§Y hmo 

gH$Vm h¡ ?

‘O’ AmnVZ q~Xþ h¡, Vmo AB AmnVZ q~Xþ go ItMm hþAm bå~ h¡&  AmnVZ {H$aU MO 

hmo Vmo AmndV©Z {H$aU ON h¡& (AmH¥${V 17.15)

dm¶w go ^r Obr¶ ‘mÜ¶‘ H$s gm§ÐVm A{YH$ h¡&  O~ VH$ {V¶©H²$ àH$me H$s {H$aU {dab 

‘mÜ¶‘ go gKZ ‘mÜ¶‘ ‘| g§MaU H$aVr h¡, dh bå~ H$s Amoa ‘wS> OmVr h¡&  BgH$m AW© ¶h 

h¡ {H$ AmnVZ H$moU AndV©Z H$moU H$s Anojm A{YH$ hmoVm h¡& 

H$ënZm {H$OrE H$s NO AmnVr{H$aU Ed‘² OM ¶h Amnd{V©V {H$aU h¡ (AmH¥${V 17.15) 

O~ àH$me H$s {H$aUo gKZ ‘mÜ¶‘ go {dab ‘mÜ¶‘ ‘| g§MaU H$aVr h¡&  V~ dh bå~ go 

Xÿa _ySOmVr h¡&  BgH$m AW© ¶h h¡ H$s AmndV©Z H$moU AmnVZ H$moU go A{YH$ hmoVm h¡&

Amn{VV {H$aU

{dab _mÜ`_
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H$m¶©H$bmn 17.4 

 AndV©Z ~moVb H$s {gÕVm…

AmH¥${V 17.16 AndV©Z ~moVb H$s {gÕmVm

 EH$ MnQ>o AmH$ma H$s ~moVb O¡go Imbr hþB©> 

gwJ§{YV ~moVb AWdm ehX H$s ~moVb br{OE&

Bgr Vah H$m ñdÀN> ßbmpñQ>H$ ~moVb H$m ^r 

Cn¶moJ {H$¶m Om gH$Vm h¡&  CgHo$ MnQ>o nmíd© 

na d¥ÎmmH$ma H$mQ>¶wº$ ̂ yao a§J H$m H$mJO {MnH$m`m 

OmVm h¡& AmH¥${V H$m AZwgaU H$a|&  d¥ÎmmH$ma 

H$mQ>> Ho$ AY©d¥Îm VH$ ~moVb ‘| nmZr H$mo S>m{bE 

nmZr ‘| XÿY H$s Xmo ~y±X| S>m{b¶o ~moVb Ho$ D$na 

Ho$ H$moZo go Q>m±M© H$m Cn¶moJ H$aVo hþE EH$ a§Y« 

Ûmam àH$me Ho$ à~b {H$aU nw§O H$mo Amn{VV 

H$a| H$s M¡Z Ho$ b¡ga Q>m±M© H$m Cn¶moJ H$aVo h¢, 

CgHo$ ~mao ‘| OmJéH$ a{hE&  grYo boga {H$aUm| Ho$ 

Am±Im| go hmoZodmbo g‘n©H$ go ~{ME&  AmnVZ q~Xþ go ItMo bå~ Ho$ én ‘| EH$ nVbr H$mS>r 

H$m Cn¶moJ H$aVo hþE AmnVZ H$moU Am¡a AndV©Z H$moU H$s VwbZm H$s{OE&

 àH$me Ho$ AndV©Z Ho$ Xÿgao à^md H$mo {ZåZ AmH¥${V ‘| {XIm¶m J¶m h¡&  Bgr à^md Ho$ 

H$maU {gVmao {Q>‘{Q>‘mVo h¢& 

Refracted rays

AmH¥$Vr17.17 nwU©Am§V[aH$ à{V\$bZ

boga§ Q>mM©
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nyU© Am§V[aH$ à{V’$bZ (Total Internal Refl ection)…
¶{X Amn H$m±M H$s ~Zr ‘N>br nmbZ noQ>r (Acquarium) {OgH$s Vh na àH$me òmoV hmo 

Cgo Ü¶mZ go XoI boVo hm|, Vmo ~hþe… nyU© Am§V[aH$ à{V’$bZ Ho$ à^md H$m {ZarjU H$a boVo h¢& 

‘mZ bo, àH$me H$s {H$aUm| OA, OB, OC Am¡a OD gm§Ð ‘mÜ¶‘ go {ZH$b H$a nmZr 

H$s gVh na H«$‘e… A, B, C Am¡a D na Q>H$amVr h¢&  AA’/, BB’/, CC’/ ¶o And{V©V 

{H$aUm| h¢&  na§Vw DD’/ ¶h à{V’${bV {H$aU h¡&  ¶hr nyU© Am§V[aH$ à{V’$bZ h¡& 

à{V\$bZ H$moU OCN {OgHo$ {bE AmndV©Z H$moU h¡, Omo H«§$m{VH$ H$moU 90o 

( MCC’) h¡ & `mX aIrE H$s, nwU©Am§VarH$ à{V\$bZ hmoZo Ho$ {b`o & {ZåZ eV} Amdí`H$ 

hmoVo h¡ & 

1. àH$me H$s {H$aUo gab _mÜ`_ go gKZ _mÜ`_ _o àdoe H$ao & 

2. AmnVZ H$moU H«§$m{VH$ H$moU go ~S>m hmoZm Mm{hE &

_ar{MH$m(Mirage)
$ ‘éñWb ‘| Xÿar na nmZr h¡ Am¡a Cg‘| VmS>d¥jm| Ho$ à{V{~å~ {XImB© XoVo h¡& 

AmH¥${V 17.18 ‘ar{MH$m 

D$na H$s AmH¥${V ‘| dm¶w ‘| pñWV ^mJ (dh {ZMbm hmo J¶m h¡, AWdm ³¶m D$na H$m ^mJ) 

{dab ‘mÜ¶‘ h¡ ?

A{YH$ Ja‘r H$m {XZ hmo H$ht ^r ‘ar{MH$m O¡gm à^md XoI gH$Vo h¡ & {Oggo Ñ{ï>^«‘ Ho$ 

Ûmam Cg nma ~hþV Xÿarna EH$ Vmbm~ H$m Ñí¶ hmo&  Ja‘ gyIo àXoe Ho$ dm¶wdr¶ D$nar ^mJ ‘| 
pñWV Ñí¶m| H$m Ñ{ï>^«‘ {XIVm h¡&  gy¶© Ho$ àH$me H$s {H$aU|&  Ja‘ hdm (^y{‘ Ho$ nmg) Ho$ 

H$maU ‘wS> OmVr h¢&  BgHo$ Abmdm hrao H$s M‘H$ ^r àH$me Ho$ nyU© Am§V[aH$ à{V’$bZ H$m 
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EH$ à^md hr h¡& 

àH$me H$m nyU© Am§V[aH$ à{V’$bZ {gÕm§V Mmjwf aoemo ‘o§ H$aVo h¡&  {OZH$m Cn¶moJ g§Mma 

ì`dñWm ‘| H$aVo&.
nmaXeu¶ Jmobr¶ ‘mÜ¶‘m| Ho$ Ûmam àH$mer¶ AndV©Z… 

H$m¶©H$bmn 17.5

H$m±M H$s EH$ n{Å>H$m br{OE&  Cg na EH$ ~y±X ñdÀN> nmZr S>m{b¶o&  AI~ma Ho$ Ajam| 

H$mo nmZr H$s ~y±X go hmoH$a Xo{IE&  Aja ~S>o {XImB© XoVo h¢& 

H$m¶©H$mn 17.6 

 H$m±M Ho$ {Jbmg ‘| ñdÀN> nmZr H$mo br{OE&  Cg‘| AnZr A§Jwbr H$mo Sw>~moBE&  {Jbmg 

Ho$ nmíd© go A§Jwbr H$m {ZarjU H$aZo Ho$ {bE AnZo {‘Ì go H${hE&  A§Jwbr H$m {hñgm Omo 

nmZr ‘| Sy>~m h¡, dh Amd{Y©V {XIVm h¡& 

dH«$Vbr¶ Xn©Um| H$s Vah dH«$Vbr¶ nmaXeu ‘mÜ¶‘ ^r hmoVo h¢& 

Vmb| (Lenses)… H$moB© ̂ r dH«$Vbr¶ nmaXeu ‘mÜ¶‘ Ho$ ̂ mJ H$mo ‘Vmb’ H$hVo h¢& Vmbo§ nmaXeu 

‘mÜ¶‘ Ho$ Jmobo Ho$ ^mJ h¢&  CÝh| EH$ nmíd© ‘| AWdm XmoZm| nmídm} ‘| dH«$Vbr¶ ~Zm gH$V| 

h¢&  {d{eï> ar{V¶m| ‘| àH$me H$mo PwH$mZo Ho$ {bE Vmbo à¶wº$ hmoVr h¢& 

                  AmH¥${V 17.19   AmH¥${V 17.20       AmH¥${V 17.21

        CÎmb Vmb H$m à^md  AdVb Vmb H$m à^md   CÎmb Vmb H$m à^md 

Vmbm| Ho$ Xmo àH$ma h¢&  do h¢ - CÎmbVmb Am¡a AdVb Vmb (AmH¥${V 17.20 Am¡a 

17.21 XoI|)

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



66

H$m¶©H$bmn 17.7 

JÎmo Ho$ aoS>r‘oS> eQ>© ~m³g H$m Cn¶moJ H$s{OE, O¡go H§$Kr Am¡a Q>m±M© H$m Cn¶moJ H$aVo 

hþE à{V’$bZ Ho$ {Z¶‘m| Ho$ AÜ¶¶Z H$aVo g‘¶ {H$¶m Wm&  CÎmb Vmb àH$me {H$aUm| H$m 

A{^gaU H$aVr h¡ Vmo AdVb Vmb AngaU H$aVr h¡&  Bgo OmZZo Ho$ {bE {ZåZmoŠV à¶moJ 

Amn H$a gH$Vo h¢&  

Q>mM©

AdVbVmb

H§$Yr

AmH¥${V 17.22 àH$me H$s {H$aU| CÎmb VWm AdVb Vmbm| go hmo H$a {ZH$bVr h¢&

AdVb Xn©Um| Ho$ O¡go h‘ CÎmb Vmb Ho$ Cn¶moJ go CëQ>o, N>moQ>o AWdm ~S>o à{V{~å~m| H$mo nm 

gH$Vo h¢, {OÝh| naXo na ^r XoIm Om gH$Vm h¡& 

AdVb Vmb H$^r ^r dñVw Ho$ gË¶ à{V{~å~m| H$mo ~Zm Zht nmVr h¡&  CZ go dñVw, Ho$ 

N>moQ>o à{V{~å~ ~ZOmVo h¢&  Ñí¶ J«mhH$ Ho$‘oam ‘| ¶h Cn¶wº$ h¡, Ohm± {demb joÌ H$mo N>moQ>o 

AdH$me ‘| XoIm Om gH$Vm h¡& 

AmH¥${V 17.23 Vmbm| go ¶wº$ CnH$aU

H§$Yr Q>mM©

C+VbVmb
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³¶m Vwåhmao nmg CÎmb Vmb h¡ ?

Or hm±, Vwåhmao gmW CÎmb Vmb h¡&  Vwåhmar Am±I| CÎmb Vmb go ¶wº$ hmoVr h¢&  XoIZo ‘| ¶h 

Vmb H¡$go Cn¶moJr h¡ ?  ¶h Vmb H$m±M go ~ZrhþB© Zht h¡, bo{H$Z ‘¥Xþ Oobr O¡go nXmW© go ~Zr 

h¡&  AmnHo$ AÜ`mnH$ Ho$ gmW MMm© {H${OE& 

àH$me H$m {djonU (Dispersion of light)… AË¶{YH$ AmH$f©Ur¶ KQ>Zm B§ÐYZwf go Amn 

n[a{MV h¢&  gm~wZ Ho$ ~wb~wbo ‘|, Am¡a H$åß¶yQ>a {S>ñH$ ‘o§ B§ÐYZwf O¡go dU© XoIo hm|Jo&  Hw$N> 

nmaXeu ßbmpñQ>H$ q~XþE± Omo fQ²>H$moUr¶ AWdm Aï>H$moUr¶ AmH¥${V ¶wº$ hmoVr h¢, B§ÐYZwf O¡go 

dUm] H$mo {XIm nmVr h¢& 

AmH¥${V 17.24 àH$me H$m {djonU

ídoV àH$me, loUr~Õ dUm] go ~Zm h¡ {Og‘| gmV dUm} ‘| {H$¶o OmZo dmbo {d^mOZ H$mo 

‘{djonU’ H$hm OmVm h¡&  B§ÐYZwf ‘| g^r gmV dUm] H$mo Amn Zht XoI gH$Vo hm|Jo, ³¶m| {H$ 
dU© EH$ Xÿgao na Amd¥V hmoH$a AmoP§b hmo OmVo h¢& 

nVbo {H$aU nw§O, H$m±M H$m {àñ‘ Am¡a Vmbmo Ho$ g§¶moOZ go gmV dUm} H$s loUr ~Õ nQ²>Q>r 

H$mo àmá H$a gH$Vo h¢&  {djonU go àmá gmV dUm} H$s nÅ>r H$mo ñno³Q´>‘ H$hVo h¢&  ñno³Q´>m AZoH$ 

àH$ma Ho$ hmoVo h¡& 

ñnoâQ´>‘ àmá H$aZo Ho$ {bE h‘oem ídoV àH$me hr hmo, Eogr H$moB© Amdí¶H$Vm Zht&  g§¶wº$ 
dU© àH$me, 3 go 4 dUm] H$m ñno³Q´>‘ CnpñWV H$a gH$m h¡&  40 d°Q> H$m àH$m{eV Q>§JñQ>Z 

V§Vw H$m ~ë~, ewÕ ídoV àH$me H$mo CËnÞ Zht H$a gH$Vm h¡&  dh g§¶wº$ àH$me H$m òmoV h¡&  

BgH$m ñno³Q´>‘ ídoV àH$me Ho$ ñno³Q´>‘ Ho$ ~am~a Zht hmoVm h¡&

H$m§M H$m {àÁ_

ídooV àH$me {H$ {H$aU
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H$m¶©H$bmn 17.9 

dUm] H$s nQ²>Q>r H$m CËnmXZ : EH$ g‘Vb 

Xn©U H$mo PwH$mH$a nmZr Ho$ EH$ H$Q>moao ‘| 

Sw>~moBE&  O¡go AmH¥${V ‘| {XIm¶m h¡, d¡go 

à{V’$bZ n¥ð> ^mJe… AWdm nyU© nmZr ‘| 

Sy>~o aho&  nmZr ‘| Sy>~o hþE à{V’$bZ n¥ð> na 

gy¶© {H$aUm| H$mo 

Amn{VV hmoZo X|&  à{V’${bV {d{H$aUm| H$mo 

ídoV H$mJO na ñdrH$ma H$a| Vmo B§ÐYZwf Ho$ dUm] H$s nQ²>Q>r {XImB© XoVr h¡&  AJbr H$jmAm| 

‘| Amn Vmb| Am¡a àH$me Ho$ {djonU Ho$ ~mao ‘| A{YH$ kmZ OmZb|Jo& 

Amn {gI MwHo$ h¡& 

· {Z¶V Am¡a A{Z¶V à{V’$bZm| Ho$ ~rM H$m ^oX& 

· à{V’$bZ Ho$ {Z¶‘& 

· g‘Vb Xn©U ‘| hmoZodmbo à{V{~å~ H$m aoImJ{UVr¶ {ZénU& 

· AdVb Am¡a CÎmb Xn©Um| Ho$ Cn¶moJ& 

· AdVb Xn©U Ho$ {bE O~ à{V{~å~ H$s Xÿar Am¡a dñVw H$s Xÿar Xr JB© hmo Vmo   

      ’$moH$g Xÿar H$s JUZm H$aZm& 

· àm¶mo{JH$ {ZarjUm| Ho$ A§em| H$s Vm{bH$m& 

· g‘m§Va {H$aUm| Ho$ AmnVZ H$s KQ>ZmE± O~ AdVb Xn©U Am¡a CÎmb Xn©U hmo, V~   

      hmoZodmbo  A{^gaU Am¡a AngaU gå~§Yr AmH¥${V¶m± ItMZm& 

· AndV©Z H$s ì¶m»¶m& 

· AndV©Zm| Ho$ à^md& 

· BZ nXm| H$m {ddaU Xo nm¶|Jo&  1) nyU© Am§V[aH$ namdV©Z  2) H«$m§{VH$ H$moU 

· CÎmb Vmb Am¡a AdVb Vmbm| go ¶wº$ Mmjwf CnH$aU& 

· àH$me Ho$ {djonU H$s ì¶m»¶m& 

· X¡{ZH$ OrdZ ‘| àH$me Ho$ {djonU Ho$ CXmhaU& 

· ‘ar{MH$m {XImB© XoZo H$mo H$maU& 

AmH¥$Vr 17.25 ídoV àH$me H$m {d^mOZ

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



69

Aä¶mg  

I. {ZåZ àíZmo Ho$ {bE Mma drH$ën {X`o J`o h¡ & ghr CÎma H$m M¶Z H$s{OE…

 1. dmhZm| Ho$ níMÑí¶H$ _| hmoVm h¡ 

  A. g‘Vb Xn©U  Am. CÎmb Xn©U

  B. AdVb Xn©U  B©. CÎmb Vmb 

 2. ¶{X àH$me H$s {H$aU gKZ ‘mÜ¶‘ go {dab ‘mÜ¶‘ ‘| g§MaU H$aVr h¡, Am¡a ¶{X  

  AmnVZ H$moU H«$m§{VH$ H$moU H$s Anojm A{YH$ hmo V~ {ZåZ KQ>Zm hmoZr M{hE& 

  A. nyU© à{V’$bZ   Am. AndV©Z 

  B. {djonU  B©. Jw{UV AndV©Z 

 3. AdVb Xn©U go Amd{Y©V Am¡a CëQ>m à{V{~åd àmá hmoVm h¡ O~ dñVw 

  A. F na hmo   Am. C na hmo 

  B. F Am¡a C Ho$ ~rM ‘| hmo   B©. C Ho$ nao hmo

 4. Z¶o ñQ>oZbog ñQ>rb Må‘M Ho$ CëQ>o ^mJ na AnZo Mohao H$m à{V{~å~ XoI 

  b| Vmo Må‘M H$m dh ^mJ Bg Vah ~ZVm h¡

  A. CÎmb Vmb   Am. AdVb Xn©U

  B. CÎmb Xn©U   B©. AdVb Vmb 

 5. pñWa nmZr H$s gVh na Amn AnZo Mohao H$m à{V{~å~ XoI gH|$Jo&  ¶{X 

  nmZr H$mo ApñWa H$a X|, à{V{~å~ ñnï> Zht {XIVm h¡, ³¶m| {H$ 

  A. nyU© Am§V[aH$ namdV©Z   Am. AndV©Z 

  B. A{Z¶V namdV©Z   B©. {~IaZo H$m H$maU
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II. gyº$ nXm| go [aº$ ñWmZ ^[a¶o& 

 1. g‘Vb Xn©U ‘| P Aja ............ H$s Vah {XImB© XoVm h¡& 

 2. KS>r-XþañVr H$aZodmbo ............. àH$ma Ho$ b|g H$m Cn¶moJ H$aVo h¢& 

 3. EH$ nmaXeu ‘mÜ¶‘ go Xÿgao ‘mÜ¶‘ ‘| àH$me nm[aV hmoZo na AnZo nW go 

  PwH$OmZo H$s KQ>Zm H$mo .......... H$hVo h¢& 

 4. B§ÐYZwf ~ZZo H$m H$maU ............. h¡&

III. {ZåZ Ho$ CÎma {b{IE& 

 1. EH$ H$maU XoH$a ñnï> H$a| {H$ àH$me EH$ àH$ma H$s D$Om© h¡& 

 2. {Z¶V Am¡a A{Z¶V à{V’$bZ Ho$ ~rM H$m A§Va ³¶m h¡ ?

 3. à{V’$bZ Ho$ {Z¶‘ ³¶m h¢ ?

 4. AdVb Vmbm| Ho$ Cn¶moJm| H$m C„oI H$s{OE& 

 5. ‘moQ>ma dmhZm| ‘| níM Ñí¶H$ Ho$ én ‘| CÎmb Xn©U ³¶m| à¶wº$ hmoVm h¡ ?

 6. X¡{ZH$ OrdZ ‘| àH$me Ho$ AndV©Z Ho$ H$moB© Xmo à^mdm| H$m C„oI H$s{OE& 

 7. nyU© Am§V[aH$ à{V’$bZ H$s KQ>Zm Ho$ {bE H$m¡Z gr eV} hmoZr Mm{hE ?

 8. àH$me H$s g‘m§Va {d{H$aUm| Ho$ CÎmb Vmb Am¡a AdVb Vmb Ho$ g§X^m] ‘|   

  hmoZodmb AndV©Z Ho$ {bE AmH¥${V`m± Ir{ME ?

 9. CÎmb Vmb ¶wº$ H$moB© Mma CnH$aUm| H$m C„oI H$s{OE& 

 10. àH$me H$m dU© {djonU ³¶m h¡ ?
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IV. OmoS>o ~ZmBE& 

  A ~ 

 1. {djonU  A. g‘Vb Xn©U

 2. N>moQ>m à{V{~å~ Am. AdVb Vmb 

 3. Amd{Y©V à{V{~å~ B. ‘ar{MH$m 

 4. nyU© Am§V[aH$ à{V’$bZ  B©. CÎmb Xn©U 

   C. B§ÐYZwf 

   D$. Jw{UV à{V’$bZ 

   F$. H$m±M n{Å>H$m  

A{V[aº$ H$m¶©H$bmn 1 ~hþXeuV nw§OnoQ>r H$s ~ZmdQ>& 

AmH¥${V 17.26 ~hþX²Xoer¶ nw§O noQ>r 

Bgo ~ZmZo Ho$ {bE EH$ ~T>B© go ghm¶Vm boZr hmoJr& nmXajmnoQ>r O¡gr bH$S>r H$s noQ>r Am¡a ’$moQ>mo 

’«o$‘ H$mS>©~moS´>g {Og na ídoV H$mJO H$mo {MnH$m`m OmVm h¡&  BZHo$ Abmdm 40 go 60 dmQ> H$m 

~ë~ hmoëS>a, EH$ H§$Kr H$s Amdí¶H$Vm h¡&  AmH¥${V go AmnH$mo BgH$m ñnï> {MÌ àmá hmoVm h¡& 
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AÜ¶m¶ 18

Amhma

FOOD AND ITS CONSTITUENTS

Amhma

H$m~m}h¡S´>oQ> dgmE|

D$Om© Amhma ajH$ AmhmaearadY©H$ Amhma

àmoQ>rZ {dQ°>‘rZ I{ZO

ómoV 

H$m¶© 

narjU 

  ApñVËd ‘| ahZo, d¥{Õ nmZo VWm {H«$¶merb ahZo Ho$ {bE g^r Or{d¶m| H$mo H$B© nXmWm] 
H$s Adí¶H$Vm h¡&  O¡go hdm, Ob Am¡a Amhma h¡&  Amhma Ho$ {~Zm H$moB© ^r Ordr ApñVËd 

‘| ahZht gH$Vm h¡& AZoH$ nXmWm} ‘| EH$ Vmo g^r Or{d¶m| H$mo AnZo {O{dH$m Ho$ {bE ñdñW 

ahZo Ho$ {bE VWm {d{dY H$m¶©H$bmnm| H$mo g§^mbZo Ho$ {bE CZH$mo Amhma H$s Adí¶H$Vm h¡&  

‘mZd BgHo$ {bE AndmX Zht&  EH$ ì¶{º$ {H$VZo g‘¶ VH$ Amhma Ho$ {~Zm ah gH$Vm h¡  ? 

~hþV g‘¶ Zht& 
Amhma AmnH$m aº$, ‘pñVîH$ Am¡a no{e¶m± ~ZVm h¡&  Amhma AmnHo$ ñdmñÏ¶, H$m¶©gmYZm 

(H$V©¥Ëd) Am¡a ^mdmoÛoJ gm‘Ï¶© H$m H$maUH$Vm© h¡& 

Amhma Ho$ ~mao ‘| A{YH$Va OmZH$mar h¡& Vmo Amhma ³¶m h¡ ? eara Ho$ {bE Adí¶H$ Ðì¶ VWm 

D$Om© àmá H$amVm h¡&  {’$a, dh eara Ho$ {bE hm{ZH$maH$ Zht ~ZZm Mm{hE& 
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gmo{ME… ³¶m AmnH$s Ñ{ï> ‘| H$moB© Eogo nXmW© h¡ Omo Amhma Zht hmoZo na ^r do h‘mao eara 

H$mo D$Om© àmá H$am gH$Vo h¡?

  Ob {H$gr àH$ma H$m nmofH$ nXmW© àmá Zht H$amVm& {’$a ^r Ob h‘mao eara Ho$ {bE 

AË¶mdí¶H$ h¡&  ³¶m h‘ Ob H$mo h‘mao Amhma H$m ^mJg‘P gH$Vo h¢ ?

Amhma Ho$ gm‘mÝ¶ H$m¶©…
àË¶oH$ Ordr H$mo ‘mZdm| H$mo ^r {‘bmH$a D$Om© H$s Adí¶H$Vm h¡&  D$Om© h‘| J{V H$aZo, d¥{Õ 
nmZo VWm àOZZ H$aZo g‘W© ~ZmVm h¡&  ³¶m, Amhma H$m ¶h EH$ ‘mÌ CÕoí¶  h¡ ? Amhma 
H$s Adí¶H$VmE± ‘w»¶V… {Ì‘wIr h¡&  Amhma d¥{Õ H$amVm h¡, D$Om© H$s àmá H$aVm h¡ VWm 
emar[aH$ A§Jmo H$s ‘aå‘V Ho$ {bE nXmWm] H$m g§^aU H$aVm h¡&  ha EH$ gm±g, ha EH$ gmoM, 
ha EH$ J{V ‘| (MbZ) h‘mao eara H$m Aën ^mJ WH$m XoVm h¡&  {d{dY àH$ma H$s à{H«$¶mE± 
VWm AZwn¶moJr H$Um| H$mo {ZH$mb boVm h¢&  Amhma VWm ¶m no¶m| Ho$ Ûmam eara gVV nXmWm] Ho$ 

g§^aU go BZ ZwH$gmZm| H$mo ^a XoVm h¡& 

AmH¥${V 18.1 Amhma Ho$ {d{^Þ H$m¶©

Amhma Ho$ 
H$m¶©

eara 
Ho$ {^Þ 

{H«$¶mAm| Ho$ {bE 
D$Om© àXmZ H$aVm 

h¡&

d¥{Õ 
H$aHo$ Cgo 

~Zm¶o aIVm 
h¡& 

amoJm| 
Ho$ à{V 

gwajm àXmZ 
H$aVm h¡& 
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h‘mao eara H$mo {d{^Þ H$m¶m] H$mo H$aZm nS>Vm h¡&  {d{^Þ H$m¶m]Ho$ {bE {d{^Þ Ðì¶ Mm{hE&  

¶Ú{n h‘ noQ> ^a ImVo h¡&  Vmo {’$a ^r h‘ AñdñW ah gH$Vo h¢&  ¶h Bg{bE {H$ Ho$db 

EH$ hr àH$ma Ho$ Amhma go h‘| g^r Adí¶H$ VËd Zht {‘b gH$Vo h¢&  Bg{bE, h‘mao eara 

Ho$ {bE Adí¶H$ g^r nXmWm] H$mo nmZo h‘| {d{dY àH$ma Ho$ Amhma nXmWm] H$mo ImZm n‹S>Vm h¡& 

({d{^Þ) {d{dY emar[aH$ {H«$¶mAm| Ho$ {bE D$Om© g§^aU H$aVm h¡ 

H$m¶©H$bmn 18.1 

³¶m Amn Ho$ Amhma ‘| {d{dYVm h¡ ?  AmnHo$ Ka ‘| gmYmaU Vm¡a na Cn¶moJ {H$¶o OmZodmbo 

{d{dY àH$ma Ho$ Amhma nXmW© H$m¡Z go h¢ ?  ³¶m g^r n[adma EH$ g‘mZ àH$ma Ho$ Amhma H$m 

Cn¶moJ H$aVo h¢ ?  nVm bJmBE&  H$m¡Z go H$maH$ h‘mao Amhma Ho$ àH$ma H$m {ZYm©a H$aVo h¢ ?

nVm bJmBE… AJa h‘| H$m’$s Amhma Zht {‘bo, ¶m Amhma hr Zht {‘bo Vmo ³¶m hmoJm 

?  ^yI go CËnÞ hmoZo dmbo g‘ñ¶mAm| Ho$ ~mao ‘| MMm© H$s{OE&  h‘mar Adí¶H$VmAm| H$s 

ny{V© Ho$ {bE ¶mo½¶ àH$ma Amhma H$m Z {‘bZm hr ^yI h¡& g^r Xoem| VWm àXoem| ‘| H$‘ go 

H$‘ Hw$N> ^yIo bmoJ Vmo ahVo hr h¡&  ³¶m ¶h AÀN>m h¡ ?  ³¶m ¶h Zhr Xem©V {H$ h‘ EH$ 

Ag‘mZ g‘mO ‘| Or aho h¢ ?  Bg na AmnHo$ ³¶m {dMma h¢ ?  MMm© H$s{OE {H$ g§gma Ho$ 

bmoJ H¡$go EH$ gmW H$m¶© H$a| Vm{H$ ha EH$ H$mo H$m’$s VWm CÎm‘ àH$ma H$m Amhma ImZo Ho$ 
{bE {‘b gHo$ ?

Amhma Ho$ KQ>H$

Amhma ‘| nmofU nXmW© hmoVo h¢ {OZH$mo nmofH$ nXmW© H$hVo h¢&  Amhma ‘| pñWV ‘w»¶ nmofH$ 

amgm¶{ZH$ hr nmofH$ nXmW© h¢&  do h‘mao eara H$mo geŠV VWm {H«$¶merb aI|Jo&  {d{^Þ àH$ma 

Ho$ Amhma ‘| {d{^Þ àH$ma Ho$ Amdí¶H$ nXmW© hmoVo h¢ Omo h‘mao eara Ho$ {bE Adí¶H$ h¡&  

Amhma ‘| Eogo KQ>H$ ^r hmo gH$Vo h¢ Omo h‘mao eara H$mo {H$gr Vah Ho$ nmofU H$m g§^aU Zht 

H$aVo&  h‘mao eara Ho$ {bE ¶h nmofU {dhrZ nXmW© ^r Adí¶H$ h¢&  AV… ¶o h‘mao eara H$m 
A{d^mÁ¶ ^mJ ~ZVo h¢&  CZ‘| aoeo VWm Ob h¢& 
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d¡km{ZH$m|Zo h‘mao Amhma ‘| AZoH$ nmofH$ nXmWm] H$m nVm bJm¶m h¡&  BZ‘| ha EH$ H$m 

{d{eï> H$m¶© ahVm h¡&  ‘w»¶ nmofH$ nXmW© VrZ h¢&  do h¢ - D$Om© àXm¶H$ nmofH$ nXmW©, ajmË‘H$ 

nmofH$ nXmW© Am¡a eara {Z‘m©U nmofH$ nXmW©, AmnZo AnZr {nN>br H$jmAm| ‘| BZ nmofH$ nXmWm] 

Ho$ ~mao ‘| AÜ¶¶Z {H$¶m h¡&  nmofH$ nXmWm] H$s OmZH$mar CZHo$ òmoV Am¡a H$m¶© H$s OmZH$mar 
h‘mao ImZo Ho$ CÕoí¶ H$mo AmYma XoVm h¡&  BgHo$ Abmdm h‘| {H$g àH$ma H$m Amhma ImZm h¡&  

Bgo MwZZo ‘| ‘XX XoVm h¡& 

D$Om© àXm¶H$ Amhma…

h‘mao g^r H$m¶©H$bmnm| Ho$ {bE D$Om© Mm{hE&  gmoVo g‘¶ ^r h‘mao eara Ho$ {bE D$Om© 

Amdí¶H$ h¡&  h‘mao D$Om© H$s nyVu Xmo à‘wI òmoVm| go hmoVr h¡&  h‘mar D$Om© Ho$ Xmo àYmZ òmoV 

AZmO, e¸$a, JwS>, ’$bmo§ Ho$ Hw$N> àH$ma Am¡a Amby BZ Amhma nXmWm} ‘| H$m~m}h¡S´>oQ²>g H$r  
A{YH$ (‘mÌm) hmoVr h¡&  ¶o H$m~©Z, hmBS´>moOZ Am¡a Amp³gOZ go ~Zo ¶m¡{JH$ h¢&  Vob, ‘³IZ 

Am¡a Kr go ^r h‘| D$Om© àmá hmoVr h¡&  H$B© H${„¶m±$Am¡a ‘m§g ‘| ^r AÀN>r ‘mÌm ‘| Vob Am¡a 

dgmE± hmoVr h¢&  h‘ Vob Am¡a dgmAm| H$mo {b{nS²>g ^r H$hVo h¢&  ¶o Cƒ D$Om© ¶wº$ Amhma h¡&  

AmH¥${V 18.2 Amhma Ho$ ‘w»¶ KQ>H$

H$m~m}h¡S´>oQ²>g Am¡a 

{b{nS²>g (D$Om© 

¶wº$ Amhma) (D$Om© 

àXm¶H$)

àmo{Q>Z eara g§aMZH$

Amhma Ho$ à‘wI 

KQ>H$ 

{dQ>m{‘Z Am¡a 

I{ZO bdU 

(g§ajH$)
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AmH¥${V 18.3 H$m~m}h¡S´>oQ>g g‘¥Õ Amhma nXmW©

H$m~m}h¡S´>oQ>g nmMZ Ho$ ~mX ½byH$mog ‘o n[ad{V©V hmoVo h¢&  ½byH$mog aº$ ‘| àdoe H$aVm h¡&  

aº$, eara H$s ha H$mo{eH$m H$mo ½byH$mog H$m g§^aU H$aVm h¡&  {H$gr àH$ma H$s H$‘r ¶m A{YH$ 

½byH$mog go CëQ>o à^md nS> gH$Vo h¢&  An¶m©á ¶m A{V[aº$ ½byH$mog {dn[aV >à^md S>mb gH$Vo 

h¢&  An¶m©á ½byH$mog Ho$ g§^aU go WH$mZ>, Xþ~©bVm Am¡a AempÝV n[aU{‘V hmoVo h¢&  ½byH$mog 

H$mo A{YH$Vm go h‘mam dμOZ ~T> gH$Vm h¡ Am¡a ‘Yy‘oh O¡gr {dgmarhV H$aVm h¡&  AV… H$m~m}

h¡S´>oQ²>gm| H$mo n[a{‘V ‘mÌm ‘| hr boZm Mm{hE& 
H$m~m}h¡S´>oQ>g² Ho$ H$m¶© Am¡a ‘w»¶ òmoV H$m~m}h¡S´>oQ>g² aº$ dhmd ‘| e¸$a {Z¶§ÌU ‘| ghm¶Vm 

H$aVo h¢&  ¶h ha EH$ H$mo{eH$m H$mo H$m~m}h¡S´>oQ²>g Ho$ ̂ agH$ g§^aU H$mo {ZpíMV H$aVm h¡ Bg àH$ma 
H$m~m}h¡S´>oQ²>g H$dM O¡go ahH$a no{e¶m| H$s ajm H$aVo h¢&  g§¶wº$ H$m~m}h¡S´>oQ²>g O¡go gobwbmog aoeo Ho$ 

AË¶wÎm‘ òmoV h¡&  ’$b, Xw½YCËnmXZ JwS,> e¸$a Am¡a VaH$mar go gab H$m~m}h¡S´>oQ²>g àmá hmoVo h¡§& 

gmo{ME… ñdñW {IbmS>r Iobm| Ho$ níMmV ½bwH$moO H$m godZ H$aVo h¡&  dh CZH$mo H¡$go ‘XV 
H$aVm h¡&  Eogr pñW{V¶m| ‘o CZHo$ {bE H$m¡Zgm Amhma AÀN>m hmo … ½bwH$moO, gm‘mÝ¶ e¸$a, 

AWdm nH$m¶o Amby ?  h‘ Eogm ³¶m| gmoMVo h¡&  

nhbo hr h‘Zo kmV {H$¶m h¡ H$s, H$m~m}h¡S´>oQ>g Am¡a {b{nS>g² h‘mao eara H$mo D$O©m àXmZ H$aVo h¡&
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H$m¶©H$bmn 18.2… 

AmH¥${V 18.3 H$m~m}h¡S´>oQ²>gm| Ho$ Hw$N> òmoVmo H$mo Xem©Vm h¡&  AmH¥${V H$m AdbmoH$Z H$s{OE VWm 

H$m~m}h¡S´>oQ²>g g‘¥Õ Amhma nXmWm] H$s EH$ gyMr ~ZmBE& 

em[aarH$ {H«$¶m¶o A{YH$ H$aZodmbo ì¶º$s¶m| H$mo A{YH$ H$m~m}h¡S´>oQ²>g H$s Amdí¶H$Vm hmoVr h¡&  

AZwn¶mo{JV H$m~m}h¡S´>oQ>g² eara ‘| dgm Ho$ én ‘| g§J«{hV hmoVo h¡&  {ZpîH«$¶ OrdZe¡br ahZodmbo 

ì¶{º$ Bggo gmdYmZ ahZm Mm{hE&  A{YH$ dgm g§J«hU ^ma ~‹T>mH$a ñWybH$m¶ ~Zm XoVm h¡&  

¶h AmJo AÝ¶ ñdmñW ‘| g§H$Q> ~Zm XoVm h¡& H$m~m}h¡S´>oQ  Amhma òmoVm| H$mo boZm Amdí¶H$ h¡&  

H$m~m}h¡S´>oQ>g Ho$ H$m¶©… H$m~m}h¡S´>oQ>g² Ho$ H$m¶© AZoH$ h¡&  h‘mao Amhma ‘| H$m~m}h¡S´>oQ>g H$mo g§på‘{bV 

H$aZm AmVo Amdí¶H$ h¡&  Vwa§V COm© nmZo Ho$ {bE e¸$a, ñQ>mM© ghr B§YZ h¡&  dh XjVmEo 

Am¡a à^mderbVm go em[aarH$ {H«$¶mAm| Ho$ {bE ‘XV H$aVo h¡&  goë¶ybmoO O¡go aoeo¶wº$ H$m~m}

h¡S´>oQ>g² Am§Ì H$s gab {H«$¶m H$amVr h¡&  {^Þ Amhma nXmWm] Ho$ S>m¶ H$m~m}h¡S´>oQ>g² boZo go AÝ¶ 

nmofUr¶ nXmW© ^r àmá hmoVo h¡&  B{g{bE {^Þ àH$ma Ho$ H$m~m}h¡S´>oQ>m| Ho$ òmoVmo Amhma én ‘| 

boZm Amdí¶H$ h¡&  

H$m~m}h¡S´>oQ>g² éMr n¡Xm H$aVo h¡&  CZ‘| go Hw$N> Vmo h‘ {‘R>o Ho$ én ‘| boZo h¡&  ¶h AÀN>m h¡ 

h‘ VaH$mar, ’$m{„¶m±, ~rO, AZmO, ’$b Ho$ én ‘| H$m~m}h¡S´>oQ>g² H$mo Z¡g{J©H$ Yrao go hmoZodmbo 

nmMZ Ho$ {bE Cn¶moJ H$ao&

nVm h¡… H$m~m}hmBS´>oQ²>g g‘¥Õ Amhma H$mo h‘o ImZm Mm{hE ?  Yrao go n{MV hmoZodmbo H$m~m}

hmBS´>oQ²>g O¡go VaH$mar, ’$b, ~rO, {ÛXb YmÝ¶ Am¡a O¡go àmH¥${VH$ Amhma boZm gyº$ h¡&

{b{nS>m| Ho$ àYmZ òmoV VWm H$m¶© 

 {b{nS>m| ‘| H$m~©Z, h¡S´>moOZ Am¡a Amp³gOZ go ~Zo AUw hmoVo h¡&  do Ob ‘| A{dbo¶ h¢&  

Vob Am¡a Kr ^r boH$a AZoH$ àH$ma Ho$ {b{nS²>g h¢&  h‘mao eara ‘| {b{nS²>g H$m àYmZ nmÌ 

h¡&  do ‘mpñVîH$s¶ H$m¶©, g§{Y¶m| H$s gab d gm‘mÝ¶ J{V, é{Ya (aº$) H$m W¸$m Am¡a D$Om© 

CËnmXZ ‘| ‘XX H$aVo h¢&  {d{^Þ {b{nS²>g
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AmH¥${V 18.4 {b{nS>m| go g‘¥Õ Amhma nXmW© 

dgm¶o, {dQ>m°{‘Z, A, D, E Am¡a K H$m eara ‘| aº$ àdmh ‘| AdemofU H$aZo ‘| 

ghm¶H$ hmoVo h¡&  dgmAm| H$s AZwnpñWVr ‘| BZ {dQ>m°{‘Zm| H$m Cn¶moJ h‘mao eara Ho$ {bE Zhr 

hmoVm&  H$mo{eH$m {P„r ‘| {b{nS>g² hmoVo h¡&  {b{nS>g COm© H$m g§J«hU H$aVo h¡&  Bg{bE dh 
COm© CËnmXZ ‘| ghm¶H$ h¡&  {’$a ^r A{YH$ {b{nS>g² öX¶{dH$ma {Z‘m©U H$aVo h¡&  {Z¶{‘V 

ì¶m¶m‘ go BgH$m {Z¶§ÌU H$a gH$Vo h¡& {b{nS>g² h‘mao eara ‘| g§XoedmhH$ H$m ^r H$m¶© H$aVo 
h¡&  ñdñW ËdMm VWm ~mbm| Ho$ {bE ^r dgm¶o ghm¶H$ hmoVr h¡&  AV… {b{nS>g² h‘mao OrdZ 

Ho$ {bE A{YH$ Amdí¶H$ hmoVo h¡&

A{YH$V‘ gñ¶ CX²J‘ {b{nS²>g Vob Ho$ én ‘| hmoVo h¢&  gmnoj VWm ñdmñÏ¶H$a h¢&  Xÿ 

gar Va’$ A{YH$V‘ dgmE± àm{U‘ybm| go àmá hmoVo h¢&  do Vmo ñdmñÏ¶ Ho$ {bE CVZm AÀN>m 
Zht h¢&  d¡Ú gm‘mÝ¶V¶m ‘³IZ, nZra, XÿY, EogH«$s‘ ‘bB©, dgm¶wº$ ‘m§g, Zm[a¶b Am¡a 

Am{X H$mo Hw$N> bmoJm| Ho$ {bE Amhma ‘| boVo AZw‘{V Zht XoVo h¢&

àmoQ>rZm| Ho$ àYmZ òmoV VWm H$m¶© 

h‘mar H$mo{eH$mAm| ‘| àmoQ>rZ ~hþV hr ‘w»¶ AUw h¢&  do H$mo{eH$m Ho$ g^r H$m¶m] ‘| gb¾ 

ahVo h¢&  àmoQ>rZm| Ho$ H$B© àH$ma hmoVo h¢&  g^r àmoQ>rZ qOZH$mo h‘ ImVo h¢&  20 gab ¶m¡{JH$m| 
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H$m g‘yh (g‘yh go) ~Zo hmoVo h¢ {OZH$mo E‘¡Zmo Amåb H$hVo h¢&  A{YH$V‘ E‘¡Zmo Amåb AUyAm| 

‘| H$m~©Z na‘mUw (C), hmBS´>moOZ (H) EH$ H$m~m©³grb g‘yh (-COOH) Am¡a EH$ E‘¡Zmo g‘yh 

ahVm h¡ (-NH2]&    

Hw$N> A‘m¶Zmo Amåb h‘mao eara ‘| Zhr ahVo boH$sZ dh Amdí¶H$ hmoVo h¡ CZo Amdí¶H$ 

A‘m¶Zmo Amåb H$hVo h¡ BZH$mo Amhma Ûmam boZm nS>Vm h¡& 

Amhma H$m haEH$ àmoQ>rZ EH$ {d{eï> g§aMZm H$m hmoVm h¡&  CgH$s g§aMZm hr eara ‘| CgH$m 

H$m¶© {ZYm©a H$aVm h¡&  Hw$N> àmoQ>rZ g§aMZm H$m AmYma XoZo go g§~§{YV h¡ Vmo Hw$N> AÝ¶ àmoQ>rZ 

emar[aH$ J{V go g§~§{YV h¢&  Am¡a Hw$N> amoJmUCAmo§ Ho$ {déÕ ajm H$aZo Ho$ H$m¶© go g§~§{YV h¢&  

AmnZo EZμO¡‘m| Ho$ ~mao ‘| gwZm hmoJm&  do ^r àmoQ>rZ hr h¢& ¶o àmoQ>rZ h‘mao eara Ho$ A§Xa O¡go 

amgm¶{ZH$ à{V{H«$¶mAm| H$s JVr ~T>mVo h¢&  CXmhaU Ho$ {bE nopßgZ Zm‘H$ EH$ EZO¡‘ h¡&  dh 

nmMZ ‘| EH$ àYmZ nmÌ boVm h¡&  OR>a ‘| Amhma ‘| pñWV àmoQ>rZm| H$m AnKQ>Z H$aVm

AmH¥${V 18.5 Hw$N> Amhma nXmW© Omo g_¥ÜX àmoQ>rZ h¡

 h¡&  

bm°³Q>og Zm‘H$ Xÿgam EZμO¡‘ h¡&  dh XÿY ‘| pñWV e¸$a H$m AnKQ>Z H$aVm h¡&  h‘mao eara 

Ho$ H$B© hm‘m}Z àmoQ>rZ h¢&  do g§XoedmhH$ àmoQ>rZ h¢&  CXmhaU Ho$ {bE BÝgy{bZ H$m~m}hmBS´>oQ>m| Ho$ 

CnmnM¶ ‘| ghm¶H$ ~ZVm h¡&  dh EH$ g§XoedmhH$ àmoQ>rZ h¡&  AmnZo hr‘mo½bmo{~Z Ho$ ~mao ‘| 

gwZm hmoJm&  ¶h àmoQ>rZ h‘mao aº$ ‘| pñWV h¡&  h‘mao eara ‘| Amp³gOZ Ho$ dhZ ‘| {ZUm©¶H$ 
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(‘hËdnyU©) nmÌ {Z^mVm h¡&  Ho$am°Q>rZ Am¡a H$mobmOoZ aoeoXma Am¡a Ñ‹T> ahoVm h¡&  Q>|S>m°Z Am¡a 

{bJm‘|Q²>g H$mo ¶o AmYma XoVo h¢&  BZ g^r H$m¶©H$bmnm| Ho$ {bE h‘mao eara Ho$ {bE E‘¡Zmo Amåbm| 

H$s Adí¶H$Vm h¡&  h‘mam eara BgH$m g§íbofU Zht H$a gH$Vo Ho$ H$maU, BZ‘| Hw$N> h‘mao 

Amhma ‘| ahZm Adí¶H$ h¢& 

 Adí¶H$ E‘¡Zmo Amåbm| H$mo nmZo Ho$ {bE h‘| {‘Vmhma H$m Cnm¶ H$aZm Mm{hE&  {d{dY 

àH$ma Ho$ AÀN>o Amhma H$mo EH$ gmW EH$ ^moOZ ‘| boZo go h‘| AnZo eara Ho$ {bE H$m’$s àmoQ>rZ 

{‘bVm h¡ eara ñdñW d¥{Õ nmZo Ho$ {bE eara BZ àmoQ>rZm| H$m Cn¶moJ H$aVm h¡&

H$m¶©H$bmn 18.3 

àmoQ>rZ g‘¥Õ Amhma H$m¡Z go h¢ ?  BgHo$ {bE g‘mMma BH$Q²>R>m H$s{OE AWdm d¡Ú go gbmh 

br{OE&  AmnHo$ eara Ho$ {bE àmoQ>rZ àXmZ H$aZodmbr ‘w»¶ Amhma H$m¡Z-2 go h¢ ?  CZH$s 

EH$ gyMr V¡¶ma H$s{OE&  AmnHo$ àmoQ>rZ Amhma H$mo gwYmaZo Ho$ {bE Am¡a ³¶m H$a gH$Vo h¢ ?

 {dQ>m{‘Z Am¡a I{ZObdUmo Ho$ H$m¶© Am¡a òmoV

ñdmñÏ¶ H$mo ~ZmE aIZo Ho$ {bE Aën ‘mÌm ‘| {dQ>m{‘Z Am¡a I{ZO bdU Mm{hE&   

CZHo$m gyú‘nmofH$m§e H$hVo h¡& {dQ>m{‘Z à‘wI én go O¡{dH$ ¶m¡{JH$ h¢&  AÀN>r Vah nVm bJm¶o 

J¶o AZoH$ {dQ>m{‘Z h¢&  {dQ>m{‘Z C Am¡a {dQ>m{‘Z B Obm{dbo¶ h¢&  h‘| ~rQ>mHo$amoQ>rZ Am¡a 

’$mo{bH$ Amåb O¡gr dñVwE± Adí¶H$ h¡ Omo h‘mao eara ‘| {dQ>m{‘Zm| Ho$ én ‘| n[ad{V©V hmoVo h¢&  

h‘ Eogr dñVwAm| H$mo àmo-{dQ>m{‘Zg H$hVo h¢&  CXmhaU Ho$ {bE ~rQ>m-Ho$amoQ>rZ h‘mao eara ‘| 

{dQ>m{‘Z ‘| n[ad{V©V hmoVm h¡&  ¶o g^r {dQ>m{‘Z Am¡a àmo-{dQ>m{‘Z h‘mao eara ‘| {dQ>m{‘Z ‘| 

n[ad{V©V hmoVo h¡&  ¶o g^r {dQ>m{‘Z  Am¡a àmo-{dQ>m{‘Z h‘mao ñdmñÏ¶ H$mo gwYmaVo h¢&  gmaUr 

18.1 ‘| {d{^Þ {dQ>m{‘Z CZHo$ H$m¶© VWm CZHo$ òmoV {X¶o J¶o h¢& 

gmo{ME… ³¶m AmnH$m Amhma g^r {dQ>m{‘Zm| H$s ny{V© H$aVm h¡ ?  {dQ>m{‘Z H$s H$‘r go 
nr{S>V bmoJ H$mo ³¶m Amn OmZVo h¢ ?  nVm bJmBE& 
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Vm{bH$m 18.1… Hw$N> {dQ>{‘Z CZHo$ H$m¶© VWm ómoV 

{dQ>{‘Z Hw$N> àYmZ H$m¶© Hw$N> àmH¥${VH$ òmoV 

A H$§H$mb d¥{Ô H$aVm h¡&  ñdm^m{dH$ Xm§V 

aMZm, ñdñW ËdMm, Am±Io, amV H$s Ñ{ï>

‘N>br ¶wº$ Vob, ¶H¥$V 

JmOa, nnrVm, nrbrVaH$mar, 

Xþ½YmJma Ho$ CËnmXH$ 

B1 e¸$a Am¡a ñQ>mM© H$mo e¸$a ‘| n[ad{V©V 

H$aZo ‘| ghm¶H$, nmMZ H$mo gwYmaVm h¡& 

öX¶ no{e¶m| H$mo geº$ h¡, eara {dH$mg  

h¡ AmbñW H$mo Xÿa H$aVm h¡&

Johÿ±, ewîH$ B©ñQ>, AmoQ²>g 

‘Q>a, nmoH©$ (pork) àm°Z 

(prawn) ^ygr, gy¶©H$m§{V 

~rO, gmo¶m~rZ A§Hw$a

B2 eara H$s H$mo{eH$mAm| H$mo D$Om© ‘wº$ H$aZo 

‘| ghm¶H$, dgm Cn¶moJ gwb^ ~ZmZo ‘| 

àmoQ>rZ Am¡a e¸$a Cn¶moJ H$aZo ‘| gwJ‘Vm 

bmZm 

Xþ½YmJma Ho$ CËnmXH$, ¶H¥$V 

d¥¸$ B©ñQ>, haonÎmo, ‘N>br 

A§S>o, XÿY

B3 EH$ nmMZ Zmb VWm V§{ÌH$m V§Ì H$mo 

ñdñW aIZo ‘| ghm¶H$, ~hþV A{YH$ 

‘mÌm ‘| H$moboñQ>amb H$‘ H$aVm h¡& 

‘eé‘ (H$wdH$), àm°Z 

{N>bHo$, {MH$Z, ~r’$, ‘Q>a 

g‘¥Õ YmÝ¶, g‘wÐr ‘ÜJbr 
(Tuna)

B6 E‘m¡ZmoAm‘bm| Ho$ CnmnM¶ go g§~§{YV 

Hw$N> M‘© amoJm| H$mo amoH$Zm, d¥{Õ H$s H$‘r 

E|R>Z 

AZmO B©ñQ>, ¶H¥$V, XÿY, 

Johÿ± ‘m§g, ‘wìda H$m ‘m±g 

Ho$bo XÿY, A§S>o& 

 B12 àmoQ>rZ, H$m~m}h¡S´>oQ²>g, dgmAm| H$mo gwYmaVm 
h¡ Omo bmb aº$ H${UH$mAm| H$s ~ZmdQ> 

Ho$ {bE Adí¶H$ h¡ Ý¶yp³bBH$ Amåb 

H$mo ~ZmVm h¡ aº$hrZVm H$mo amoH$Vm h¡, 
V§{ÌH$m V§Ì H$s ghm¶Vm H$aVm h¡& 

¶H¥$V, ~r’$, nmoH©$ 

A§S>o, Xþ½YJma Ho$ CËnÞ 

ìh¡b‘N>br&
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C bmoho Ho$ AdemofU ‘| Adí¶H$, Hw$N> àmoQ>rZ 

Am¡a ’$mo{bH$ Amåb, AÝ¶, {dQ>m{‘Zm| H$m 

Am³grH$aU ~MmVm h¡&  Am§V[aH$ aº$òmd 

H$mo amoH$Vm h¡, aº$ dm{hH$mAm| H$mo ~ZmE 

aIVm h¡, h{È>¶m| H$mo Am¡a Xm±Vm| H$mo H$R>moa 

~ZmVm h¡&  e{º$ ~ZmE aIVm h¡, eara 

H$mo{eH$mAm| H$mo EH$gmW aIVm h¡, g§H«$‘U 

amoH$Vm h¡ Ymd Am¡a ObZ ñdñW H$aVm h¡& 

IÅ>o ’$b, ~o[a©, har Am¡a 

nÎmoXma VaH$mar, Q>‘mQ>a, Jmo^r 

Am±dbo g§Vam 

D hÈ>r Am¡a Xm§Vmo H$s d¥{Õ VWm ñdm^m{dH$ 

d¥{Õ, ’$mñ’$moag Am¡a H¡$ber¶‘ H$m Cn¶moJ 

H$aZo ghm¶H$, Vm§{ÌH$m V§Ì Am¡a öX¶ H$s 

{H«$¶merbVm aIZm&  [aHo$Q²>g H$mo amoH$Vm h¡& 

A§S>o H$m ¶moH$, XÿY, gy¶©àH$me 

‘o| eara H$mo Iybm aIZo go 

ËdMm Ho$ ZrMo {dQ>m°{‘Z D 

V¡¶ma hmoVm h¡& eara H$mo 

AnZm {dQ>{‘Z AnZo Amn 

~ZmZo ‘XX H$aZm& 
E eara pñWV {dQ>m{‘Z A g§J«h H$s ajm 

H$aVm h¡, H$mo{eH$mAm| H$s {^Îmr H$mo 

ÑT>~ZmVm h¡&  ‘m{gH$ MH«$ H$m {Z¶§ÌU, 

AÝ¶ {dQ>{‘Zm| H$m ZwH$gmZ ~MmZm, öX¶ ‘| 
aº$ àdmh H$mo ‘XX XoZm, aº$ H$moboñQ>amb 

H$mo H$‘ H$aZm, H$mo{eH$m ñdmñÏ¶ H$mo ~ZmE 
aIZm, Am¡a dgr¶ Amåb àmoQ>rZ Am¡a 

H¡$ëer¶‘ H$m CnmnM¶ H$m {Z¶§ÌU&

gmo¶m~rZ²g, dZñn{V Vob, 

A§Hw$[aV ~rO, g‘¥Õ AmQ>o, 

Johÿ±, Johÿ AZmO, A§S>o, har 

n{Îm¶modmbr VaH$mar

K aº$ H$m W¸$m ~ZmZo ghm¶H$ àmoQ>rZm| Ho$ 

g§íbofU ‘| ghm¶H$

har VaH$mar, ¶H¥$V, A§S>o 

H$m ¶moH²$ Am§Ì Ho$ OrdmUy ‘o| 

g§ñbofU 

h‘mao Amhma ‘| I{ZO bdU 

h‘mao Amhma ‘| Adí¶H$ én go AZoH$ I{ZObdU O¡go H¡$b{e¶‘ bmohm Vm±~m, ‘o¾r{e¶‘ 

J§YH$, gmo{S>¶‘, OñVm Am¡a Am¶moS>rZ ahZm Mm{hE&  BZ‘| ha EH$ I{ZO h‘mao eara Ho$ H$m¶© 

‘| {d{dY àH$ma Ho$ nmÌ {Z^mVo h¢&  
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H$m°pëe¶‘… CXmhaU Ho$ {bE H¡$b{e¶‘ hÈ>r VWm Xm±Vmo H$s ~ZmdQ> ‘| ghm¶H$ h¡ VWm 

noer öX¶, Am¡a V§{ÌH$m H$s ~ZmdQ> ‘| ^r ghm¶H$ h¡&  XX© VWm E|R> ({gHw$S>) H$mo Xÿa H$aVm h¡&  

aº$ H$m W¸$m ~ZZo ghm¶H$ h¡&  Xþ½YmJma Ho$ CáÞ, gmo¶m~rZ²g, amJr, ’$br VWm gy¶©H$m§{V~rOm| 

‘| H¡$pëe¶‘ g‘¥Õ ‘mÌ ‘| ahVm h¡& 

gmo{S>¶‘… gmo{S>¶‘ aº$Xm~ H$m {Z¶§ÌU H$aZo ‘| ghm¶H$ h¡&  dh noer¶m± VWm V§{ÌH$mAm| 

Ho$ H$m¶© H$mo {Z¶§{ÌV H$aVm h¡&  h‘mao Amhma ‘| Amdí¶H$ ‘mÌm ‘| gmo{S>¶‘ ‘mÌm ahVr h¡&

bmohm… bmohm Am¡a EH$ ‘w»¶ I{ZO h¡&  dh hr‘mo½bmo{~Z H$m g§KQ>H$ h¡ Omo Amp³gOZ Ho$ 

dhZ ‘| ‘w»¶ nmÌ boVm h¡&  ¶H¥$V, ‘m§g, Ym|Yo Am¡a grn O¡go ‘mboñH$má¡b‘ Ho$ Ordr AmoQ>‘rb  

go‘, drQ>O‘© Am¡a gmJmgãOr BZ‘| bmohm ahVm h¡& 

Am¶moS>rZ… Am¶moS>rZ W¡amBS> J«§Wr H$s H$m¶©erbVm ‘| ‘XX XoVm h¡ dh dgm H$mo ObmZo 

ghm¶H$ h¡&  ~rQ>m Ho$amoQ>rZ H$mo {dQ>m{‘Z ‘| n[ad{V©V H$aVm h¡, eara D$Om© CËn{Îm H$m {Z¶§ÌU 

H$aVm h¡&  ~mb, ZmIyá Am¡a Xm±V H$mo ~Zm¶o aIVm h¡&  g‘wÐr¶ Amhma nXmW© Am¡a VaH$mar 

Am¶moS>rZ Ho$ AÀN>o òmoV h¢& 

OñVm… OñVm h‘mao {‘Vmhma ‘| H$moboñQ>amb H$Um| H$mo H$‘ H$aZo ‘| ‘XX H$aVm h¡&  EZO¡‘ 

Am¡a BZgy{bZ Ho$ ~ZZo ‘| ghm¶H$ hm¡Vm h¡, H$m~m}h¡S´>oQ>m| Ho$ CnmnM¶ ‘| ghm¶H$ h¡, àmoñQ>oQ> J«§Wr 

H$s ghO H$m¶©erbVm H$mo ~‹T>mVm h¡&  A§S>o, Mrg, gwAa H$m ‘m§g, nmoH©$ drQ>O‘©  ~«y¶g© BñQ> 

Am¡a H$X²Xÿ Ho$ ~rO - Am{X OñVo Ho$ à‘wI òmoV h¢& 

nmoQ>m{e¶‘… nmoQ>m{e¶‘ EH$ Eogm I{ZO h¡ Omo h‘mao eara ‘o| Ðd H$m {Z¶§ÌU H$aVm h¡&  

Vm§{ÌH$m Am¡a no{e¶m| H$s ghr H$m¶©erbVm Ho$ {bE dh h‘| Mm{hE&  ‘Q>a, Ho$bo, hao, go‘, 

N>ÌH$ Am¡a g§Vao nmoQ>m{e¶‘ Ho$ AÀN>o òmoV h¢&  

H$m¶©H$bmn 18.4

h‘mao eara Ho$ {bE Adí¶H$ AÝ¶ I{ZO H$m¡Z go h¢ ?  CZ ha EH$ I{ZO Ho$ òmoV Am¡a 

H$m¶© Ho$ ~mao ‘| nVm bJmBE&  EH$ ¶mo½¶ gm[aUr ‘| AmnZo g§J«h {H$¶o J¶o {df¶ H$mo àñVwV 

H$s{OE&

aoem| Ho$ H$m¶© Am¡a òmoV

aoeo H$m Amhma Eogm Amhma h¡ {Og‘| aoeo H$s ‘mÌm Cƒ ahVr h¡&  dh H$B© énm| ‘| ahVm 
h¡&   {‘Vmhma aoe| go g‘¥Õ Amhma h¢ - ’$b VaH$mar VWm har VaH$mar&  ¶o {dQ>m{‘Zm|, I{ZO 
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VWm AÝ¶ Cn¶moJr dñVyAm| Ho$ AÀN>o òmoV h¢&  nyU© AZmO ^r aoeo XoVo h¢&  g^r VaH$mar aoeo 

Ho$ AË¶wÎm‘ òmoV h¢&  {‘Vmhma ‘| aoeo ‘w»¶ h¢ ³¶m| {H$ dh Amhma Ho$ Am¶VZ ‘o| gpå‘{bV h¡&  

¶h Amhma Zmb ‘| nXmWm] H$mo AmgmZr go J{V H$amVm h¡&  Amhma Zmb H$s {^Îmr H$s g§H$sU© 

noer¶ J{VerbVm, nXmWm} H$mo J{V H$aVm h¡&  O~ nXmWm] H$m WmoS>m hr JmÌ ahVm h¡ ~S>o Am§Ì 

‘| nXmWm] H$s J{V Am¡a ‘b H$s J{V H${R>Z hmo OmVr h¡& ¶h Bg{bE {H$ An{MV nXmW© go 

A{YH$‘mÌm Ho$ Ob H$m AdemofU hþAm ahVm h¡&  AV… nXmW© gmnojén go ewîH$ Am¡a H$S>m ~Z 

OmVm h¡&  Bggo ‘b~ÕVm n[aU{‘V hmoVr h¡&  bmoJ h‘oem H$hVo ahVo h¡§ {H$ CZH$mo ‘b~ÕVm 

H$s g‘ñ¶m h¡&  Bgo amoH$Zo Ho$ {bE Am§Ì H$s g‘mB© Am¶VZ H$mo ~‹T>mZm h¡&  h‘mao {‘Vmhma ‘| 

aoer H$mo ~‹T>mZo go h‘ g’$b ~Z gH$Vo h¢&  

{‘Vmhma aoeo H$m B{Vhmg… 1970 ‘| aoeo eãX H$m ‘yë¶ ~T>m&  ¶h S>m°. S>o{Zg ~w{H©$Q> go 

gmÜ¶ hþAm&  CZhmoZo n[aH$ënZm H$s {‘Vmhma H$s aoeo Hw$N> amoJm| H$mo amoH$ gH$Vm h¡&  CÝhm|Zo 

AnZo {‘Ìm| Ho$ gmW Am{’«$H$m ‘| {‘Vmhma Ho$ KQ>H$ na EH$ AÜ¶¶Z {H$¶m&  CÝhmoZo nVm 

bJm¶m {H$ Am{’«$H$mg nmpíM‘mË¶ gä¶Vm Ho$ gmYmaU amoJm| Ho$ {eH$ma Zht ~ZVo&  CXmhaU Ho$ 

{bE ‘Yw‘oh, Cƒ aº$ Xmd, ‘moQ>mnm, {nÎmme¶ ‘| nËWa, Am§Ì g§~§Yr g‘ñ¶m, ~¥hXm§Ì H¡$Ýga 

BË¶m{X Am{’«$H$m ‘| {dab Wo&  CÝhm|Zo npíM‘ ‘| 1890 Ho$ ~mX Eogo amoJm| Ho$ {eH$ma ~ZVo 

hþE bmoJm| H$mo XoIm&  Bggo EH$ Z¶o {‘q„J V§Ì (milling technique) H$m àñVwVrH$aU 

^r hþAm {Oggo AZmOm| AmQ>o go aoem| H$mo {ZH$mbm J¶m& ghr Vm¡a na S>m°. S>o{Zg ~wa{H$Q> H$mo 

(Dr. Denis Burkitt) aeodmbm ì¶{º$ (Fibre man) Zm‘ {X¶m J¶m& 

H$m¶©H$bmn 18.5 

aoeo go g‘¥Õ Amhma Amn Omo ImVo h¢&  CgH$s gyMr ~ZmBE  

h‘mao eara ‘| Ob H$m nmÌ  : ‘mZd eara gámhm|VH$ Amhma Ho$ {~Zm ah gH$Vm h¡, ‘Ja Ob 

Ho$ {~Zm Zht& h‘mao eara g§h{V Ho$ bJ^J 55% go 75% VH$ Ob h‘mao eara ‘| h¡&  aº$ H$m 

à‘wI g§KQ>H$, nmMZ ag, ‘yÌ VWm ñdoX Ob hr h¡&  ‘mZd eara Ho$ {bE Ob AË¶dí¶H$ h¡&  
eara Ob H$mo g§J«m{hV H$aHo$ aI Zht gH$Vm h¡ Am¡a à{V {XZ CnmnM¶Z à{H«$¶mAm| Ho$ {bE 

VmOm Ob g§^aU Adí¶H$ h¡&  ’o$’$S>o, M‘©, ‘yÌ Am¡a ‘b {dgO©Z go hþE Ob ZwH$gmZ H$mo 

^aZo Ho$ {bE ^r VmOm Ob g§^aU h‘mao {bE Amdí¶H$ h¡&  Adí¶H$ ‘mÌm h‘mao Cnmnƒ¶Z, 

hdm‘mZ, h‘mao Amhma VWm h‘mao H$m¶©erbVm Ho$ ñVa na Adb§{~V h¡&  
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eara H$s ha H$mo{eH$m Ho$ ñdmñÏ¶ H$mo ~ZmE aIZo ‘| Ob ghm¶H$ h¡, dh aº$ H$mo aº$ 

dm{h{Z¸$mAm| Ûmam ~hZo ¶mo½¶ nVbm aIVm h¡&  dÁ¶© nXmWm] H$mo VWm A{V[aº$ nXmWm] H$mo VWm 

A{V[aº$ nXmWm] H$mo CËg{O©V H$aZo dh ghm¶H$ hmoVm h¡&  Ob, ñdoX CËnÞ H$aHo$ emar[aH$ Vmn 

H$m {Z¶§ÌU H$aVm h¡&  íboî‘ {P{„¶m| ‘| ’o$’$S>o Am¡a ‘w±h H$mo dh AmÐ© pñW{V ‘| aIVm h¡&  Ob 

nmMZ H$m ‘XX H$aVm h¡ Am¡a ‘b~ÕVm H$mo amoH$Vm h¡&  dh ËdMm H$s ar{V H$mo VWm {XImdQ> 

H$mo ^r gwYmaVm h¡&  H$mo{eH$mAm| VH$ nmofH$ nXmW© VWm Amp³gOZ Ho$ dhZ ‘| ‘XX XoVm h¡&  

Am±I Ho$ AÝXa, arT> am‚mw Am¡a J^m©dñWm ‘| J^©ñW{eew Ho$ Mmam| Amoa EH$ AmpåZ¶mo{Q>H$ W¡br 

Ho$ AÝXa Y¸$m AdemofH$ (Shock Observer) Ho$ én ‘| H$m¶© H$aVm h¡&  AJa Amn 

{Z¶‘mZwgma H$m’$s Ob Zht nrVo h¡ Vmo V~ d¥¸$ ‘| nËWa {ZO©brH$aU ‘yÌdm{hZr H$m g§H«$‘U 

(ImgH$a ‘{hbmAm| H$s g§^mdZm h¡&  {eew VWm ~wOwJ© {ZO©brH$aU go {n{S>V$h¢&  Bgo h‘ H¡$go 

amoH$ gH$Vo h¢? ha EH$ H$mo Ob H$s ‘mÌm A{YH$ boZo H$s Adí¶H$Vm h¡&  {ZO©brH$aU H$s 

gyMZmE± {gaXX©, WH$mdQ>, gyIo hmoR>§, JmT>o a§J H$m ‘yÌ, Am¡a emar[aH$ Xþ~©bVm h¢&  ñdm^m{dH$ 

én go V~ ‘yÌ ~hmd ~§X hmoVm h¡, O~ Q>¸$ {ZpîH«$¶ hmoZo go eara {df¡bo dÁ¶© nXmWm] H$mo {ZH$mb 

Zht gH$Vm A§{V‘ Vm¡a na Bggo ‘m¡V ^r hmo gH$Vr h¡&  A{VXñV, d‘Z, ¶m XmoZm| {ZO©brH$aU 

Ho$ gmYmaU H$maU h¢& 

AJa EH$ ì¶{º$ ‘| {ZO©brH$aU H$s gyMZmE± h¢ Vmo ³¶m H$aZm Mm{hE ?  AmnZo Amoab arh¡S´>ofZ 

(O.R.S) {db¶Z Ho$ ~mao ‘| gwZm hmoJm&  

bmoJ Bgo g§{já én ‘| Amo.Ama.Eg. H$hVo h¢&  

dh gmYmaU Z‘H$ VWm e¸$a H$m no¶Ob H$m| 

EH$ {db¶Z h¡&  àmMrZ ^maVr¶ d¡Ú bJ^J 

2500 gmbm| nhbo hr d¡Ú H$m ZwñIm Vrd« XñV 

Ho$ {bE Mmdb nmZr H$ƒo Zm[a¶b H$m Ob 

Am¡a JmOa H$m gyn ~Vm¶o Wo&  bo{H$Z nmíMmË¶ 

OJV² H$mo ¶h kmZ nhþ±Mm Zht&  dhm± H$B© bmoJ 
(Oral Rehydration Therapy)Amoab S>rh¡S´>ofZ Woanr (ORS) OZ{à¶ ~ZZo VH$ 

{ZO©brH$aU Ho$ H$maU ‘a J¶o&  ^maV ‘| 1950 Ho$ ~mX S>m°. ho‘oÝXaZmW MQ>Ou Zo H$m°bam H$mo 

amo{J¶m| Ho$ {bE {M{H$Ëgm én ‘| {X¶m Vmo AÀN>o n[aUm‘m| H$mo àmá {H$¶m& 
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H$m¶©H$bmn 18.6

Amn ^r Ka ‘| Amo.Ama.Eg. (O.R.S) V¡¶ma H$a gH$Vo h¢&  EH$ ñdÀN> nmÌ ‘| EH$ 

brQ>a ewÕ no¶ Ob br{OE&  EH$ Mm¶ Må‘M ^a Z‘H$ Am¡a N>… Mm¶ Må‘M ^a e¸$a {‘{lV 

H$s{OE&  {ZO©brH$aU go nr{S>V ì¶{º$ H$mo A{YH$m{YH$ {nbmBE&  {díd Amamo½¶ g§ñWm Ho$ 

‘mJ©Xe©Z ‘o V¡¶ma {H$¶m hþAm Amo.Ama.Eg. ~Oma ‘| {gÕ n¡Ho$Q>m| ‘| àmá hmoVm h¡&  CZ‘| ½byH$mog, 

nmoQm°{e¶‘ ³bmoamBS> Am¡a Q´>¡gmo{S>¶‘ {gQ´>oQ> ¶wº$ ah gH$Vm h¡& 

gmo{ME… EH$ {XZ ‘| 6 go 8 bmoQ>m Ob boZo Ho$ {bE ~Vm¶m J¶m h¡&  H$B© bmoJ Ob nrVo 

Zht ¶m ~hþV H$‘ nrVo h¢&  do H¡$go Or{dV ah gH$Vo h¢ ?  eara H$mo Ob àmá H$aZo Ho$ 

AÝ¶ ‘mJ© H$m¡Z-2 go h¢ ?  EH$ gyMr ~ZmBE&

Amhma Ho$ ‘w»¶ g§KQ>H$m| Ho$ {bE narjU

EH$ {Z{X©ð> Amhma nXmW© ‘| pñWV ‘w»¶ nmofH$ nXmW© Ho$ ~mao ‘| OmZZo Ho$ {bE Amn CËgwH$ 

hm|Jo&  EH$ XÎm Amhma ‘| pñWV nmofH$ nXmW© H$m nVm bJmZo Ho$ {bE Hw$N> gab narjU h¢ Bgo 

AmnH$mo ~S>o ¶m ~S>o ‘yë¶ Ho$ CnH$aUm| H$s Adí¶H$Vm Zht h¡&  {ZåZmoº$ narjUm| H$mo H$s{OE 

VWm Amn hr nVm bJmBE&  AmnHo$ {‘Ì {ejH$ ¶m àm¡‹T> ì¶{º$¶m| H$r ‘XX br{OE&  

H$m~m}hmBS´>oQ²>g Ho$ {bE gab narjU 

½byH$mog Ho$ {bE narjU : AmnH$mo O¡go ‘mby‘ h¡ {H$ ½byH$mog EH$ gab H$m~m}h¡S´>oQ> h¡&  

½byH$mog H$s CnpñW{V H$m nVm bJmZo AmnH$mo ~oZo{S>³Q²>g Zm‘H$ {db¶Z Mm{hE&  dh Vm±~m 

gë’o$Q>, gmo{S>¶‘ h¡S´>mH²$gmBS> Am¡a Q>mQ>m©[aH$ Amåb H$m Zrbm {db¶Z h¡&  dh EH$ amgm¶{ZH$ 

XþH$mZ ‘| àmá hmoVm h¡& AmnH$mo EH$ pñn[aQ> Xrn VWm naIZbr, n¸$S> H$s ^r Adí¶H$Vm h¡&  

EH$ naIZbr ‘| 5 ‘rbr brQ>a Ob boH$a Cg‘| EH$ MwQ>H$s ^a ½byH$mog {‘bmBE& Cg‘| 

5-6 ~y±X ~oZo{S>³Q²>g  {db¶Z S>mbH$a 2 {‘ZQ>m| VH$ Ja‘ H$s{OE&  a§J ‘| n[adV©Z hmoVm h¡ ¶m 
Zht Xo{IE&  bmb ^yam a§J H$m Adjon ½byH$mog H$s CnpñW{V H$mo Xe©Vm h¡& 

àmoQ>rZmo§ Ho$ {bE gab narjU 

àmoQ>rZm| Ho$ {bE ~raQ> narjU … Bg narjU H$mo H$aZo Ho$ {bE AmnH$mo ~raoQ> {db¶Z Zm‘H$  

{db¶Z Mm{hE&  dh EH$ Zrbm {db¶Z h¡ {Og‘| gmo{S>¶‘ h¡S´>m°³gmB©S> Am¡a Aën ‘mÌm H$m 

Vm±~m gë’o$Q> ahVm h¡&  EH$ naIZbr ‘| 5 {‘br {db¶Z br{OE&  ~raQ> {db¶Z Ho$ 5 go 6 
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~y±X| Cg‘| {‘bmBE&  WmoS>r Xoa é{H$E Ja‘ ‘V H$s{OE&  Zrbo a§J go Jwbm~r a§J ‘| n[adV©Z 
{XImVm h¡&  ¶h {db¶Z ‘| àmoQ>rZ H$s CnpñW{V H$mo Xem©Vm h¡&

{b{nS>m| Ho$ {bE gab narjU

dgm Am¡a Vobm| Ho$ {bE E‘beZ (nm¶g O¡gm) narjU : E‘beZ Xmo Ðdm| H$m {‘lU h¡ 
Omo EH$ Xÿgao ‘| {‘{lV Zht hmoVo h¢&  dh EH$ Ðd H$m Xÿgao ‘| {db¶Z h¡&  ‘y±J’$br Ho$ Hw$N> 
~rO br{OE&  CgH$mo AÀN>r Vah go MyU© H$aHo$ naI Zbr ‘| br{OE&  Cg‘| WmoS>r ‘mÌm ‘| 
BWmBb AmëH$mohmb {‘bmBE&  AÀN>r Vah {dbmoS>rV H$s{OE EH$ dmQ>a~mW ‘| naIZbr H$mo 
Ja‘ H$s{OE&  AmëH$mohmb ÁdbZerb$ hmoZo Ho$ H$maU Cgo grYm Ádmbm ‘| Ja‘ ‘V H$s{OE&  
O~ nXmW© EbH$mohmb ‘| {dbrZ hmo OmVm h¡&  Cgo EH$ ñdÀN> VZw {db¶Z én ‘| àmá hmoZo 
VH$ N>{ZE&  

Xÿgar naIZbr ‘| WmoS>m gm hr Zb H$m Ob br{OE&  V¡¶ma {H$¶o J¶o {db¶Z H$mo naIZbr 
‘| S>m{bE&  EH$ ídoV {Zb§~Z dgm ¶m Vob H$s CnpñW{V H$mo Xem©Vm h¡&

Bg AÜ¶m¶ ‘| Amhma Ho$ H$B© {df¶m| Ho$ ~mao ‘| AÜ¶¶Z {H$¶m h¡& EH$ g§Vw{bV ñdñW 
{‘Vmhma dh h¡ Omo h‘mao eara H$mo g^r nmofH$ nXmWm} H$mo ghr AZwnmV go àmá H$amVm h¡&  
h‘ g~ H$mo amoμO H$m~m}h¡S´>oQ²>g, àmoQ>rZ²g, dgm, {dQ>m{‘Z²g, I{VObdU VWm {‘Vmhma aoeo O¡go 
{d{dY àH$ma Ho$ nmofH$ VËd h‘mao gmYmaU ñdmñÏ¶ H$mo ~ZmE aIZo Ho$ {bE Mm{hE&  h‘| ¶o 
nmofH$ VËd ~XbVr AZwnmV ‘| Mm{hE&  gVw{bV Amhma boZo go AZoH$ amoJm| H$mo amoH$ gH$Vo h¢ 
Am¡a h‘mao eara H$mo Am¡a {H«$¶merb aI gH$Vo h¢&  Amhma Ho$ nmofH$ VËdm| Ho$ ~mao ‘| Amn Cƒ 
H$jmAm| ‘| A{YH$ AÜ¶¶Z H$a gH$Vo h¢&  

Amn grI MwHo$ h¡

• Amhma H$m ‘hËd&

• Amhma Ho$ à‘wI KQ>H$&

• Amhma Ho  àYmZ KQ>H$m| H$m ‘hËd&

• H$m~m}h¡S´>oQ>, dgm Am¡a àmoQ>rZm| go g‘¥Õ Amhma Ho$ CXmhaU&

• h‘mao Amhma ‘| aoeo Am¡a Ob H$m ‘hËd& 

• KQ>H$m| Ho$ AmYma na Amhma H$m dJuH$aU&

• gmYmaU OmZH$mar Ho$ Amhma nXmWm] ‘| pñWV à‘wI KQ>H$m| H$mo nVm bJmZo Ho$ 
{bE gab narjU& 

• g§Vw{bV Amhma H$m ‘hËd&
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Aä¶mg

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

{b{IE& 

1. h{È>¶m| ‘| pñWV à‘wI 

 A. gmo{S>¶‘  Am. bmohm  B. H$m°pëe¶‘   B©. ’$m°g’$moag 

2. ~ƒo ~oH$ar Ho$ CËnÞm| H$mo VWm MmH$moboQ>m| H$mo ImZo H$s BÀN>m aIVo h¢&  ~wOwJ© CÝh| 

VaH$mar ImZo Am¡a H${–>nÎmm H$mo ImVo g‘¶ AbJ Z aIZo H$s gbmh XoVo h¡&  Bggo 

BgH$s à‘wIVm {XImB© XoVm h¡& 

 A.  H$m~m}h¡S´>oQ²>g Am.  {‘Vmhma aoeo  B.  àmoQ>rZ  B©.  {b{nS²>g 

3. EH$ nm¡Yo go {Jao hþE hao nÎmo H$mo boH$a, WmoS>o g‘¶ Ob ‘| aIH$a, ~mha {ZH$mbH$a 

{’$a Cgo pñn[aQ> VWm Am¶moS>rZ {db¶Z ‘| Sw>~mo¶m OmVm h¡&  nÎmm Zrbo a§J ‘| 

n[ad{V©V hmoH$a BgH$s CnpñW{V H$mo Xem©Vm h¡ 

 A. ñQ>mM©   Am. Vob   B. àmoQ>rZ  B©. aoeo

II. ¶mo½¶ eãXm| go Imbr OJh ^[aE

1. E‘beZ narjU ______________________H$m nVm bJmZo {H$¶m OmVm h¡&

2. dgm {dbo¶ {dQ>m{‘Z, A, D, E Am¡a ______________________h¡& 

3.  E‘¡Zmo Amåbm| ‘| H$m~©Z, S>mBS´>moOZ Amp³gOZ Am¡a  ______________________ 

ahVm h¡&

4. gyú‘ nmofH$ Omo eara Ho$ g^r ^mJm| ‘| Am³grOZ H$m dhZ H$aVo h¡&  dh 

______________ YmVy h¡& 

5. ã¶yaoQ> {db¶Z ‘| gmo{S>¶‘ hmBS´>m³gmBS> Am¡a __________________ahVm h¡& 

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



89

III. OmoS>H$a {b{IE 

   A  ~  

1. hr‘mo½bmo{~Z    A. aVm¢Yr H$mo amoH$Vm h¡&

2. {dQ>m{‘Z C    Am. aº$ H$m W¸$m ~ZmZm amoH$Vm h¡& 

3. {dQ>m{‘Z A    B. Ym±dmo H$mo ñdñW ~ZmVm h¡& 

4. {dQ>m{‘Z K    B©. Amp³gOZ dmhH$  

      C. nmMZ ‘| ghm¶H$  

       D$. ajm V§Ì H$m gwYma H$aVm h¡&  

       F$& noer¶ d¥{Õ H$aVm h¡&  

IV. BZHo  CÎma {b{IE&

1. h‘mao Amhma ‘| {d{dYVm ahZm Mm{hE ³¶mo| ?

2. AmnHo$ àXoe Ho$ bmoJm| Ho$ {bE 4 ‘w»¶ H$m~m}h¡S´>oQ> òmoVmo H$s gyMr ~ZmBE& 

3. AmnHo$ àXoe Ho$ bmoJ H$m¡Z go {b{nS²>g nXmW© H$m Cn¶moJ H$aVo h¡ ?

4. àmoQ>rZm| Ho$ nmofUr¶ ‘hËd H$s gyMr ~ZmB©¶o ?

5. ³¶m| Hw$N> bmoJ H$m’$s Amhma boZo na ^r Hw$N> nmofH$ H${‘¶m| go nr{S>V hmoVo h¢ ?

6. h‘mao Amhma ‘| Ob H$m ‘hËd ³¶m h¡ ?

7. EH$ ~rH$a (M§MwnmÌ) ‘| EH$ gm±Ð Ðd h¡& Amn H¡$go nVm bJm gH$Vo {H$ Cg‘| {b{nS²>g h¢?

8. h‘mao eara ‘| H¡$b{e¶‘ H$m H$m¶© ³¶m h¡ ?

9. AmnHo$ g§Vw{bV Amhma ‘| Adí¶H$ g^r à‘wI g§KQ>H$m| H$s gyMr ~ZmBE& 

10. Eogo Amhma nXmWm] H$s EH$ gyMr ~ZmBE {Og‘| g‘¥Õ {‘Vmhma aoeo h¢& 

gmo{ME :

1. A‘ra Am¡a Jar~ XmoZm| n[admam| ‘| N>moQ>o ~ƒo nmofUr¶ H$‘r¶mo§ go nr{S>V hmoVo h¢&  Cg 
n[apñW{V H$mo gwYmaZo Ho$ {bE AmnH$s gbmh h¡ ?

2. nmofU H$s H$‘r h‘mar n‹T>mB©, ì¶{º$Ëd§ H¡$gr {H«$¶mAm| na à^md H¡$go S>mbVm h¡ ?  
Cgo Amn H¡$go Xÿa H$a|Jo ?

3. Amhma Ho$ H$m¡Zgo n[adV©Z AmnHo$ n[adma Ho$ gXñ¶mo H$s Amhma H$s pñW{V H$mo ‘gwYma’ 
gH$Vo h¡ ?
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AÜ¶m¶ 19

nmofU Am¡a ídgZ
 NUTRITION AND RESPIRATION

nmofU

ñd¶§nmofU

H$ƒo 
nXmW©

nanmofU

CVËnmXZ 
½bwH$mog (glucose) 
ñQ>mM©

ñWmZ 
nÎmo 
nU©h[a‘

ídgZ 

dm¶ydr¶ ídgZ Adm¶ydr¶ ídgZ

A‘r~m ‘| nmofU {VbMÅ>m| ‘| nmofU ‘mZdm| ‘| nmofU

{H«$¶m{dYmZ:
àH$me à{V{H«$¶m
àH$me ñdV§Ì à{V{H«$¶m

A{‘~m ‘| ídgZ {VbMÅ>o ‘| ídgZ ‘mZdm| ‘| ídgZ 

AmnZo AnZo Mmam| Amoa Ho$ N>moQ>o H$sQ>m| go boH$a ^mar d¥j VWm àm{U¶m| H$mo XoIm h¡&  AJa 

BZ Ordm| H$mo Or{dV ahZm h¡ Vmo CZ‘| H$B© OrdZ H$m¶©H$bmn hmoZm h¡&   gñ¶ Am¡a àmUr {^Þ 
{XIZo na ^r CZ XmoZm| ‘| pñWV H$B© OrdZ àm{H«$¶mE± h¢&  ídgZ do h¡ - ídgZ, nmofU, d¥{Õ, 

J{V, CÎmoOZ Am¡a à{V{H«$¶m CËgO©Z Am¡a àOmZZ à{H«$¶mE± h¢&  BZH$mo {O{dV aI gH$Vo h¢&  

A~ BZ AÜ¶m¶ ‘| BZ‘| go Xmo OrdZ à{H«$¶mAm|, nmofU Am¡a ídgZ Ho$ ~mao ‘| AÜ¶¶Z H$a|Jo&
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nmofU :
 dh à{H«$¶m, {Og‘o Ordr AnZo Amhma H$mo boH$a bm^mÝdm¶rV H$aVo h¡ Cgo nmofU H$hVo 

h¡& nmofU Ho$ ‘w»¶ Xmo àH$ma h¡&  (A) ñd¶§ nmofU, (Am) nanmofU&

ñd¶§nmoofU :

g^r Or{d¶m| H$mo Amhma H$s Adí¶H$Vm h¡&  Amhma Amdí¶H$ ³¶m| h¡ ?  OrdZ¶m| H$mo  

Amhma H$hm± go {‘bVm h¡ ?  AmnZo grIm h¡ {H$ Hw$N> Ordr AnZo Amhma H$mo ñd¶§ V¡¶ma H$a 

gH$Vo h¢&  Eogo Or{d¶m| H$mo ñd¶§nmofr H$hVo h¢&  g^r hao gñ¶ AnZo Amhma H$mo àH$me g§íbofU 

Zm‘H$ à{H«$¶m go V¡¶ma H$hVo h¢&  Bg àH$ma Ho$ nmofU H$mo ñd¶§nmofU H$hVo h¢&

H$m¶©H$bmn 19.1

 Xmo AbJ J‘bm| ‘| Hw$N> go‘ Am¡a amJr Ho$ ~rOm| H$mo ~moBE&  CÝhm| A§Hw$[aV hmoZo Xr{OE&  

CZ‘| Cgo EH$ noQ>r H$mo {Og‘| A§Hw$[aV nm¡Yo h¢ EH$ A§YH$ma H$j ‘| a{IE Am¡a Xÿgar noQ>r H$mo 

AÀN>o àH$me ¶wº$ hdmXma H$j ‘| a{IE&  48 K§Q>m| Ho$ ~mX ‘| pñWV nm¡Ymo H$m AdbmoH$Z 

H$s{OE& AmnH$m {ZîH$f©Z ³¶m hmoJm ?

Bgo OmZ br{OE… 
àH$meg§íbofU H$m AW© : (Photo) ’$moQ>mo (Light) AWm©V àH$me, qgWo{gg (Synthesis) 

V¡¶ma H$aZm (EH$ gmW aIZm)

àH$me g§íbofU EH$ amgm¶{ZH$ à{V{H«$¶m h¡&  AÝ¶ {H$gr ^r amgm¶{ZH$ à{V{H«$¶m H$s 
Vah àH$me g§íbofU ‘| ̂ r A{^H$maH$ Am¡a CËnmXH$ hmoVo h¢&  àH$meg§íbofU Ho$ {bE Adí¶H$ 

H$ƒo nXmW© H$m¡Z go h¢ ?  {ZåZ à¶moJ go h‘ BgH$m nVm bJm¶|Jo&

à¶moJ… n«H$me g§íbofU Ho$ {bE H$m~©ZS>m¶ AmH²$gmBS> H$s Adí¶H$Vm Xem©Zo Ho$ {bE à¶moJ 
… Xmo {XZm| VH$ A§YH$ma ‘| aIo J¶o Xmo J‘bm| Ho$ gñ¶ br{OE&  EH$ J‘bo na ‘A’  A ‘B’ 
VWm Xÿgao na ‘A’  ~ ‘B’ A§{H$V H$s{OE&  nmoQ>m°{e¶‘ hmBS´>mH²$gmBS> {db¶Z ¶wº$ ~rH$a H$mo 
‘A’ J‘bo Ho$ ~Jb ‘| Am¡a gmo{S>¶‘ ~mBH$m~m}ZoQ> {db¶Z ¶wº$ ~rH$a H$mo ‘B’  Ho$ ~Jb ‘| 
a{IE&  XmoZm| J‘bm| H$mo AbJ-2 ê$n go K§Q>mnmÌ ¶m nm{bWrZ W¡{b¶m| go AmH¥${V ‘| Xem©¶o 
J¶o VarHo$ go T>{H$E&  gmdYmZr br{OE Vm{H$ K§Q>m-nmÌ Ho$ AÝXa hdm àdoe Z H$a|&  XmoZm| 
J‘bm| H$mo EH$ Xÿgao Ho$ ~Jb ‘| àH$me ¶wº$ EH$ H$‘ao ‘| 48 K§Q>m| VH$ a{IE&  XmoZm| nm¡Ym|  
Ho$ nÎmm| ‘| ñQ>mM© Ho$ {bE narjU H$s{OE&  Amn H$m¡Z gm {ZîH$f© {ZH$mbVo h¢ ? 

gyMZm  : n{Îm¶m| ‘| ñQ>mM© Ho$ narjU Ho$ {bE AmnHo$ AÚmnH$ H$s ghm¶Vm br{OE& 
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AmH¥${V 19.1 àH$me g§íbofU Ho$ {bE H$m~©ZS>m¶ AmH²$gmBS> H$s Adí¶H$Vm Xem©Zo Ho$ 

{bE à¶moJ& 

gmo{OE… 
1) à¶moJ àma§^ hmoZo Ho$ bJ^J 48 K§Q>o nhbo J‘bo Ho$ nm¢Ym| H$mo A§YH$ma H$j ‘| ³¶mo 

aIZm Mm{hE ?

2) nmoQ>m{e¶‘ h¡S´>m°³gmBS> Am¡a gmo{S>¶‘ ~mBH$m~m}ZoQ> Ho$ nmÌ ³¶m h¡§ ?

D$na Ho$ à¶moJ go AmnZo {ZîH$f© {H$¶m hmoJm {H$ nm¡Ym| H$mo ñQ>mM© Ho$ én ‘| Amhma V¡¶ma 
H$aZo Ho$ {bE H$m~©ZS>m¶ AmH²$gmBS> Adí¶H$ h¡&  ³¶m H$m~©Z H$m~©ZS>m¶ AmH²$gmBS> hr Ho$db 

EH$‘mÌ H$ƒm nXmW© h¡ Omo àH$me g§íbofU Ho$ {bE nm¡Ym| Cn¶moJ H$aVo h¡ ? Zht& CZH$mo Ob 
^r Mm{hE&  

gmo{ME… Hw$N> {dÚmWu A{YH$ ¶mVm¶mV (Traffi c) ahZodmbo ‘mJ© Ho$ nmg Ho$ EH$ ~{JMo 
‘| Q>hb aho Wo&  CÝhm|Zo Cg dJu¶ go Hw$N> nÎmm| H$mo g§J«{hV {H$¶m&  CÝhm|Zo nÎmm| na Yyb H$s 

O‘r naV H$m {ZarjU {H$¶m&  ³¶m ¶h Yyb H$s naV Amhma CËnmXZ na à^md S>mbVr h¢ ?

AmnZo grIm h¡ {H$ OS>| Ob VWm I{ZObdUm| H$m {‘Q²>Q>r go AdemofU H$aVr h¢&  H$m~©ZS>m¶ 

AmH²$gmBS> nm¡Yo Ho$ eara ‘| H¡$go àdoe H$aVm h¡ ?  {ZåZmoº$ H$m¶©H$bmn go h‘ CÎma Tw±T>Joo& 

H$m¶©H$bmn 19.2
 Zr[a¶‘ nm¡Yo H$s nÎmr H$m EH$ nVbm j¡{VO H$mQ> {b{OE&  Cg H$mQ> H$mo Ob¶wº$ 

A B

nm°brWrZ W¡br 

H$m~©Z S>m¶ AmH²$gmBS> 
J¡g nm¡Ym

gmo{S>¶‘ ~mB H$m~m}ZoQ> 
{db¶Z

nmoQ>m{e¶‘
hmB©Ś>m³gmB©S> 

{db¶Z
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n|{Q´>{S>e ‘| a{IE&  Bg nÎmr H$s H$mQ> H$mo EH$ gyú‘ Xeu¶ ñbmBS> na a{IE&  EH$ ~y±X Ob 

{‘bmH$a Z‘yZm (ñno{g‘Z) H$mo EH$ H$dapñbn H$s ghm¶Vm go T>±H$ Xr{OE&  nÎmr H$s gVh 

na N>moQ>o go aÝY«m| H$m AdbmoH$Z H$s{OE& 

                     

}
³¶y{Q>H$b

ñQ>mo‘mQ>m

Cnar EnrS>{‘©g

‘rgmo{’$b

AmH¥${V 19.2 {ÛXb gñ¶ H$s nÎmr H$s H$mQ> H$s AmH¥${V

{ZMbm 
E{nS>‘ug

N>moQ>o go aÝY«m|  H$mo AmnZo Omo AdbmoH$Z {H$¶m h¡ CÝh| nÌaÝY« H$hVo h¢&  nÌaÝY«m| Ho$ Ûmam 

H$m~©ZS>m¶ AmH²$gmBS> gñ¶ eara ‘| àdoe H$aVm h¡& 

 

Open Stoma

Guard Cell

Chloroplast

Epidermal Cell

AmH¥${V 19.3 nÌa§Y« H$s g§aMZm

KZr Am§VarH$ Xrdma

H|$ÐH$ 

nU©h[a‘

~§X nÌa§Y«

nU©har‘

E{nS>‘©g H$mo{eH$m

Iwbm nÌa§Y« 

Iwbm nÌa§Y«

nVbr ~mhar {Xdma

ajH$ H$mo{eH$m ajH$ H$mo{eH$m

ñQ>mM© Ho$ Abmdm Amp³gOZ ^r àH$meg§íbofU{H«$¶m H$m EH$ CËnmXZ h¡&  {ZåZmoº$ à¶moJ 

H$s ghm¶Vm go BgH$m narjU H$a|Jo&

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



94

àH$me g§íbofU Ho$ g‘¶ Amp³gOZ H$s ‘w{º$ H$mo Xem©Zodmbm à¶moJ :

Ob go ^ao Xmo M§MwnmÌ H$mo br{OE&  XmoZm| ‘| Hw$N> gmo{S>¶‘ ~mB© H$m~m}ZoQ> Ho$ ‘{U^ H$mo 

{‘bmBE&  hmB{S´>„m gñ¶m| H$mo XmoZm| MMynmÌ ‘| a{IE Am¡a CZHo$ D$na ~S>o ’$Zb H$mo CëQ>m 

H$aHo$ a{IE&  ~S>r Xmo naIZbr¶m| H$mo br{OE CZHo$ Vb ‘| ñQ>rb D$Z Ho$ N>moQ>o Qw>H$S>o a{IE&  

naIZ{b¶m| ‘| Ob ^[aE VWm CZH$mo ’$Zb H$s N>moQ>o {ga na CëQ>m a{IE& EH$ M§MwnmÌ H$mo 

VoO g¶© àH$me ‘| VWm Xÿgao H$mo A§Yoar OJh ‘| 48 K§Q>m| VH$ a{IE&  {Z[ajU {H${OE&  

ñQ>rb D$Z H$m a§J ^yam ³¶m| hþAm ? 

naIZ{b¶m| ‘| g§J«{hV J¡gm| H$mo ObVr Vrbr H$s ghm¶Vm go naI br{OE AmnH$m 

{ZîH$f© ³¶m hmoJm?

AmH¥${V 19.4 àH$me g§íbofU Ho$ g‘¶ Amp³gOZ H$s {Z‘w©{º$ H$mo Xem©Zodmbm à¶moJ

nhbo hr ~Vm¶o O¡go àH$meg§íbofU EH$ amgm¶{ZH$ à{H«$¶m h¡&  CgH$mo$ g‘rH$aU Ho$ Ûmam 

àñVwV {H$¶m Om gH$Vm h¡& 

H$m~©ZS>m¶ AmH²$gmBS> + Ob  
nU©h[a‘ 

gy¶©àH$me  ½byH$moO + Amp³gOZ + Ob 

   

6CO2 + 12H2O 
nU©h[a‘

gy¶©àH$me  C6H12O6 + 6O2+ 6H2O

àH$me ‘| àH$meg§íbofU H$hm± hmoVm h¡ ?  àH$me g§íbofU H$Wm n{Îm¶m| hmoVm h¡ ? AmnZo 
BgHo$ nhbo hr ³bmoamoßbmñQ> Zm‘H$ H$mo{eH$m§J Ho$ ~mao ‘| grIm h¡&  àH$meg§íbofU H$s {H«$¶m 

³bmoamoßbmñQ> ‘| hmoVr h¡& 

^yam ñQ>rb H$m D$ZñQ>rb D$Z

M§MwnmÌ 

Ob 

h¡{S´>bm gñ¶

’$Zb 
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àH$meg§íbofU {H«$¶m H$mo AÀN>r Vah OmZZo Ho$ {bE ³bmoamoßbmñQ> H$s g§aMZm H$m ñ‘aU 

H$aZm Mm{hE O¡go Amn g~H$mo nVm h¡ {H$ ³bmoamoßbmñQ> ‘| J«mZm (grana) Am¡a ñQ́>mo‘m (stroma) 
Zm‘H$ Xmo ‘w»¶ àXoe àH$meg§íbofU Ho$ Xmo {d{^Þ² ñVam| ‘| hmoVo h¡&  àH$me na Adb§{~V 

à{V{H«$¶m H$mo àH$me à{V{H«$¶m Am¡a àH$me ñdV§Ì à{V{H«$¶m H$mo A§YH$ma à{V{H«$¶m H$hVo h¢& 

~mø {P{„
J«°Zm

Am§V[aH$ 
{P{„

ñQ´>mo‘m

AmH¥${V 19.5 ³bmoamoßbmñQ> H$s g§aMZm

àH$memdb§~r à{V{H«$¶m… J«mZm àXoe ‘| gy¶© àH$me H$s CnpñW{V ‘| à{V{H«$¶m MbVr h¡ Bg 

à{V{H«$¶m Ho$ g‘¶, Ob hmBS´>mp³gb A¶m°Z Am¡a hmBS´>moOZ A¶m°Z ‘| gy¶© D$Om© H$s ghm¶Vm 

go AnK{Q>V hmoVm h¡&  Bg ñVa ‘| gñ¶m| go Amp³gOZ ‘wº$ {H$¶m OmVm h¡&  àH$me§ D$Om© 

amgm¶{ZH$ D$Om© ‘| n[ad{V©V hmoVr h¡ Am¡a E.Q>r.nr. Ho$ ê$n ‘| g§J«{hV (g§{MV) {H$¶r OmVr h¡&  

àH$mer¶ à{V{H«$¶m ‘| ‘wº$ amgm¶{ZH$ D$Om© H$m Cn¶moJ ³¶m h¡ ? ¶h D$Om© àH$mer¶ ñdmdb§~r 

à{V{H«$¶m ‘| ñQ>mM© V¡¶ma H$aZo ‘| Cn¶moJr h¡&

àH$me ñdV§Ì à{V{H«$¶m : àH$me ñdmdb§~r à{V{H«$¶m ‘| àH$me  Adb§~r à{V{H«$¶m Ho$ 

g‘¶ ‘wº$ D$Om© H$m Cn¶moJ H$aHo$ H$m~©Z S>m AmH²$gmBS> ñQ>mM© ‘| n[ada{V©V hmoVm h¡&  ¶h 

à{V{H«$¶m ñQ´>mo‘m àXoe ‘| hmoVr h¡& 

gyMZm… H$B© ~ma JbV YmaU {H$ OmVr h¡ H$s àH$mer¶ ñdmdb§~r à{V{H«$¶m Ho$db amV Ho$ 

g‘¶ hr hmoVr h¡&

A~ Amn àH$me g§íbofU Ho$ Xmo ñVamo§ Ho$ ~rM Ho$ A§Va g‘P gH$Vo h¢&  ¶{X gy¶©  Zht 

hmoVm Vmo ³¶m hmoVm ?
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{‘Q²>Q>r ‘| O~ ZmBQ´>moOZ H$s H$‘r ahVr h¡, àH$mμe ñdV§Ì à{V{H«$¶m gñ¶ òmoVm| go ZmBQ´>moOZ 

àmá H$aZo H$s H$mo{ee H$aVo h¢ O¡go H$sQ>m| H$mo ’±$gmH$a VWm nmMZ H$aHo$ àmá H$aVo h¢&  Eogo 

gñ¶m| H$mo H$sQ>^jr gñ¶ H$hVo h¢&  CXmhaU - S´>m°goam, ZonoÝWg& 

  AmH¥${V 19.6 ZonoÝWg                         AmH¥${V 19.7 S´>m°goam
 

gmo{ME… Ohm± {dnwb ‘mÌm ‘| H$sQ>^jr gñ¶ CJo ahVo h¢ dhm± AÝ¶ gmYmaU gñ¶ d¥{Õ àmá 

H$a gH$Vo h¢ ?

d¥jm| na CJZodmbo Hw$N>> gñ¶m| H$mo AmnZo XoIm hmoJm&  àH$me g§íbofU H$a gH$Zodmbo ¶o gñ¶ 

A{VWo¶ d¥j na Aml¶ boVo h¢&  Eogo gñ¶m| H$mo Cn[aamohr (A{YnmXn) gñ¶ H$hVo h¢&  CXm Am{H©$S²>g&

AmH¥${V 19.8 Am{H©$S²>g
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gmo{ME…  Am{H©$S²>g Ob H$m AdemofU H¡$go H$aVo h¢ ?

nanmofU (Heterotrophic Nutrition) : 

³¶m àmUr AnZo Amhma H$mo ñd¶§ V¡¶ma H$a gH$Vo h¢ ?  Ho$db àmUr hr Zht&  OrdmUw 

Am¡a H$dH$ ̂ r AnZm Amhma V¡¶ma Zht H$a gH$Vo h¢&  BZ Or{d¶m| H$mo nanmofr H$hVo h¢&  CZH$m 

nmofU {dYmZ nanmofr nmofU H$hbmVm h¡&

AmnZo AnZo Jm±d ‘| H$m§nmoñQ> Ho$ T>oam| H$mo XoIm hmoJm ?  O¡{dH$ (organic) Ðì¶m| Ho$ 
AnKQ>Z go àmá H$m§nmoñQ> H¥${f joÌm| Ho$ {bE AË¶wÎm‘ nyaH$ nmofH$ h¡&  ¶h AnKQ>Z H¡$go 

hmoVm h¡ ?  H$dH$ Am¡a OrdmUwAm| Ho$ {bE h‘ H¥$Vk h¢ ³¶mo| H$s do CgH$m AnKQ>Z H$aHo$ Cg 

H$m~m©{ZH$ Ðì¶m| H$mo hr dh Amhma én ‘| boVo h¢&  Bg{bE OrdmUw Am¡a H$dH$m| H$mo ‘¥VmonOrdr 

(saprophytes) H$hVo h¢& 

gmo{ME… ‘¥VmonOrdr AJa Zht hmoVo Vmo ³¶m hmoVm ?  

erV ¶§Ì (ao{’«${OaoQ>a) ‘| aIo ~«oS> na ^r H$dH$ CJVm h¡ ?

³¶m H$^r AmnZo d¡Ú go H¥${‘ {ZdmaU gbmh nm¶r h¡ ?  AmnZo XoIm ¶m gwZm hmoJm {H$ 

‘b Ûmam H¥${‘ CËg{O©V {H$¶m OmVm h¡&  ¶o H¥${‘ H$hm± Wo ?  BZ H¥${‘¶m| H$mo Amhma H$hm± go 

àmá hmoVm h¡ ?  

¶o H¥${‘ Am§Ì ‘| Wo&  do A{VWo¶ H$m hr Aml¶ nmH$a CZgo hr Amhma àmá H$a aho Wo&  
bo{H$Z do Cg A{VWo¶ ì¶{º$ Ho$ {bE AZwn¶moJr Wo&  H$^r-1 ¶o hm{ZH$maH$ VWm IVaZmH$ ^r 

~Z OmVo h¡&  Eogo H$sS>o naOrdr H$hbmVo h¡& 

nVm bJmBE… nVm bJmBE… ³¶m {ga H$s Oy¶o naOrdr h¢ ?  h‘ BgHo$ H$ï> go H¡$go Xÿa 

gH$Vo h¢ ? 

Amng ‘| nañna bm^ nmZodmbo Ordr ahVo h¢&  AmnZo h‘mao Am§Ì ‘| ahZodmbo B©. H$mobr 
(Escherichia.coli) Zm‘H$ OrdmUw Ho$ ~mao ‘| gwZm hmoJm&  AJa do Zht hmoVo Vmo ³¶m hmoVm 

?  V~ h‘| ~r. H$m§ßbo³g VWm BZOo³eZ H«$‘ go - {Z¶‘ go boZm nS>Vm Wm&  ¶o B©-H$mobr 

OrdmUw h‘mao Am§Ì ‘| Aml¶ nmH$a ~Xbo ‘| h‘| ‘w»¶ ~r-H$m§ßbo³g {dQ>m{‘Z XoVo h¢&  ¶hm± 
OrdmUw h‘mao Am§Ì ‘| Aml¶ nmH$a, Amhma nmH$a ~Xbo ‘| h‘| ‘w»¶ ~r-H$m§ßbo³g {d¶m{‘Z 

XoVo h¢&  ¶hm± ‘mZd Am¡a OrdmUw XmoZm| nañna CnH¥$V h¢&  B© H$mobr ‘| àmá nmofU gh^m{JËd 

H$m h¡&  Bgo E.coli ghOrdZ mutualism (symbiosis) H$hVo h¢& 
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ghOrdZ Ho$ AÝ¶ CXmhaU 

1) {ÛXb ~rOr¶ nm¡Ymo H$s Jm±R>mo ‘| a¡Omo{~¶‘ OrdmUw

AmH¥${V 19.9 (A) a¡Omo{~¶‘ {OdmUy 
Ho$ gmW OS>m| H$s Jm±R>

    

AmH¥${V 19.9 (Am) OmZdam| Ho$ nrR> na 
~Jwbm njr (Egret)  

H$m¶©H$bmn 19.3…

ghOrdZ Ho$ AÝ¶ CXmhaUmo| H$m nVm bJmB¶o&

àm{U¶m| ‘| nmofU (Nutrition in animals) 

AmnH$mo nVm h¢ {H$ àmUr {df‘^moOr h¢&  àm{U¶m| ‘| àmá nmofU (Amhma) H$mo àm{Ug‘nmofU 

H$hm OmVm h¡&  àm{Ug‘ nmofU ‘| 5 ñVa hmoVo h¢&. 

a. A§VJ«©hU  A§VJ«©hU → nmMZ  → ~{hjonZ

b. nmMZ        ↓ 

c. AdemofU      AdemofU 

d. ñdm§JrH$aU   ↓

e. ~{hjonU      ñdm§JrH$aU 

àm{U¶m| Ho$ eara ‘| Amhma boZo H$s à{H«$¶m H$mo A§VJ«©hU H$hVo h¡&  ¶h Amhma eara àdoe 
H$aZo na ~marH$Qw>H$S>m| ‘| ¶h nmMZ Z‘H$ én ‘o| ~ZZo H$s à{H«$¶m H$mo nmMZ H$hVo h¡&  Amhma 
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gab Cn¶moJr én ‘| ¶m§{ÌH$ Vm¡a na VWm Hw$N> amgm¶{ZH$m| H$m Cn¶moJ H$aHo$ AnK{Q>V {H$¶m Om 
gH$Vm h¡&  amgm¶{ZH$ Vm¡a na Amhma nmMH$ EZμO¡‘m| H$s ghm¶Vm go n{MV hmoVm h¡&  A‘r~m 
O¡go {ZåZ XO} Ho$ àm{U¶m| ‘| n{MV Amhma grYm H$mo{eH$mgma ‘| {b¶m OmVm h¡&  Cƒ àm{U¶m| 
‘| O¡go ‘mZdm| ‘| n{MV Amhma Ademo{fV hmoVm h¡ VWm aº$ Ho$ Ûmam H$mo{eH$mAm| VWm D$VH$m| ‘| 
dhZ {H$¶m Omm h¡&  Bg à{H«$¶m H$mo AdemofU H$hVo h¢&  n{MV Amhma H$mo{eH$mAm| ‘| g§{MV 
¶m Cn¶moJ {H$¶m OmVm h¡&  ¶h ñdm§JrH$aU Zm‘H$ à{H«$¶m go hmoVm h¡&  An{MV Amhma Ho$ H$U 
àm{U¶m| Ho$ eara go ~{hjonU à{H«$¶m Ho$ Ûmam ~mha {ZH$mbm OmVm h¡&

AmnH$mo nVm h¡ {H$ àmUr {d{dY àH$ma Ho$ hmoVo h¢&  ³¶m nmofU Am¡a nmMZ g^r àm{U¶m| ‘| 
EH$ O¡gm hmoVm h¡ ?  A‘r~m, {VbMÅ>m Am¡a ‘mZd VrZm| àm{U¶m| Ho$ CXmhaU boH$a nVm bJm¶|Jo&

A‘r~m ‘| nmofU

O¡go AmnH$mo nVm hr h¡ {H$ A‘r~m EH$ H$mo{eH$ Ordr h¡&  eara H$s g^r à{H«$¶mE± Cgr 
H$mo{eH$m go hr hmoVm h¡&  A‘r~m Vmo OrdmUy, S>m¶Q>‘ EH$H$mo{eH$ e¡dmb … AË¶§V N>moQ>o àmoQ>moμOmodm 
Am¡a ‘¥V H$m~m©{ZH$ Ðì¶m| H$mo Amhma én ‘| boVm h¢&  Bg{bE dh EH$ gd©^jr (gdm©hmar) h¡&  

AmH¥${V 19.10 H$mo Xo{IE&

{Z[ajU H$s{OE H$s H¡$go A‘r~m Ho$ {‘Ï¶mnmX (nmXm) (pseudopodia) H¡$go {eH$ma 

’±$gmZo VWm ‘maZo Ho$ {bE {H$g àH$ma {d{eï>rH¥$V h¢&

AmH¥${V 19.10 A‘r~m ‘| nmofU

Ho$ÝÐH$
Amhma H$U

nmXm^ ({‘Ï¶mnmX)

Amhma [a{º$H$m

Amhma H$U
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A§VJ«{hV {eH$ma Amhma [a{º$H$m ‘| àdoe H$aVm h¡ Ohm± nmMZ hmoVm h¡&  E‘¡boμO VWm 
àmoQ>r¶oO O¡go nmM‘Z EZO¡åg Amhma [a{º$H$m ‘| b¡gmogmoåO Ho$ Ûmam òm{dV {H$¶o OmVo h¢&  
E‘¡boμO g§H$sU© H$m~m}h¡S´>oQ>m| H$mo gab e¸$am| ‘| n[ad{V©V H$aVm h¡&  àmo{Q>¶oμO H$mo A‘m¶Zmo Amåb 
‘| n[ad{V©V H$aVm h¡&  n{MV Amhma, n[ad{V©V Amhma [a{º$H$m go H$mo{eH$mgma H$mo {dg¥V {H$¶m 
OmVm h¡&  H$mo{eH$mgma gmar H$mo{eH$m ‘| dhZ {H$¶m OmVm h¡ Vm{H$ H$mo{eH$m Ho$ g^r ^mJm| ‘| 
Amhma àmá hmo gHo$&  n{MV Amhma CgHo$ g^r OrdZ {H«$¶mAm| Ho$ {bE Cn¶moJ {H$¶m OmVm 

h¡&  An{MV Amhma nmXm^ H$s ghm¶Vm go ~{hjo{nV {H$¶m OmVm h¡&

{VbMÅ>o ‘| nmofU :

{VbMÅ>m ¶h EH$ Kaoby H$sQ> h¡, Omo gm‘mÝ¶V… A§Yoao H$moZmo ‘| g§J«mhH$ H$jm| ‘| nm¶m OmVm 
h¡&  CZHo$ Amhma H$mo H¡$go nhMmZ|Jo ?  dh a~a Ho$ Qw>H$S>o, H$mJO, Zm[a¶b, H$nS>m, har {‘M>© 
AZoH$ àH$ma H$s dñVyAm| H$mo ImVm h¡&  g^r dñVyAm| H$mo ImVm h¡&

19.11 H$s AmH¥${V Xo{IE&  {ga Ho$ ^mJ ‘| EH$ OmoS>o ñne©H$m| H$mo XoI gH$Vo h¢&  Bgo 
ñne©H$ (antennae) H$hVo h¢&  ñne©H$ go Amhma H$m kmZ àmá H$aVm h¢&  Amhma H$mo ‘w±h 
‘| Xm±V O¡gr ahZodmbr aMZm ‘±S>rfëg go MwU© ~Zm¶m OmVm h¡&

ñne©H$ 

{ga

dj CXa 

AmH¥${V 19.11 {VbMQ²>Q>m

nVm bJmB¶o… {VbMÅ>o Ho$ Amhma H$mo Mw{U©V H$aZodmbo ‘w±h Ho$ ^mJm| H$m nVm bJmB¶o&

H$m¶©H$bmn 19.4…
 {VVbr Ho$ Amhma J«hU Ho$ Aä¶mg H$m {Z[ajU H$s{OE&  A{YH$ OmZH$mar g§J«{hV 
H$s{OE&  AnZo gm{W¶m| VWm AÚmnH$ go MMm© H$s{OE& 

 {VbMÅ>o H$s nmMZ g§ñWm ‘| AmhmaZmb Am¡a nmMZ J«§Wr  gpå‘{bV h¡&  AmhmaZmb 

VrZ ^mJm| go ¶wº$ h¡&  AJ«Am§Ì, ‘Ü¶ Am§Ì Am¡a níM Am§Ì {ZåZ {X¶o J¶o Vm{bH$m go {^Þ 

^mJ VWm CZHo$ H$m¶© n{T>E&
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AmH¥${V 19.12 {VbMQ²>Q>o H$m nmMZ V§Ì

Table 19.12 {VbMÅ>m… nmMZ V§Ì Ho$ ^mJ VWm CZHo$ H$m¶© 

Amhma Z{bH$m Ho$ ^mJ H$m¶© 

AJ« Am§Ì

• ‘w±h Amhma H$m Md©Z H$aHo$ Cgo ‘¥Xÿ Am¡a {MH$Zm ~Zm¶m OmVm h¡&  bma 

J«§Wr Ho$ A‘m¶boO ñQ>mM© ‘mëQ>moO ‘| n[ad{V©V H$aVo h¢&

• Amhma Zmb Amhma Z{bH$m Amhma H$mo Amhma g§J«hZ H$j ‘| YHo$bVm h¡&

• Amhma g§J«hU joÌ 
OR>a

Hw$N> g‘¶ Ho$ {bE Amhma H$mo g§J«{hV H$aVm h¡& 

• {JPmS>© Amhma H$m Md©U H$aVm h¡&

‘Ü¶ Am§Ì

amgm¶{ZH$ nmMZ ¶h EH$ ‘w»¶ A§J h¡&

A‘m¶boO ñQ>mM© H$mo ‘mëQ>moO ‘| n[ad{V©V H$aVm h¡& 

‘mëQ>oO, ‘mëQ>moO H$mo ½byH$moO ‘| n[ad{V©V H$aVm h¢&

àmo{Q>¶oO, àmoQ>rÝO Ho$ nmMZ ‘| ghm¶Vm H$aVm h¡& 

b¡noO, dgmAm| Ho$ nmMZ ‘| ‘XV H$aVm h¡& 

nm{MV Amhma H$m AdemofU hmoZo na g§J«hrV {H$¶m OmVm h¡&  Am¡a  
{^Þ ^mJmo| H$mo n[ad{hV {H$¶m OmVm h¡& 

níM Am§Ì

• JwXm An{MV Amhma go Ob H$m nwZamdemofU

• JwXÛma An{MV Amhma H$m CËgO©Z 

‘më’$s{O¶Z 
Z{bH$mE±

rectum
AmhmaZmb 

AÞnwQ>

¶H¥$Vr¶ 
Zm{bH$mE| Am§Ì 

JwXm 

JwXÛma

eofm§Ì (N>moQ>r Am§Ì H$m {nN>bm 

^mJ)
‘më’$s{O¶Z Z{bH$mE±‘og|Q>oam°Z

‘Ü¶A§Ì 
J«gZr
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gmo{ME :  {VbMQ²>Q>o H$s níM Z{bH$m Ho$ ‘b go Ob H$m nwZademofU hmoVm h¡ ?  CÎma 

nmZo Ho$ H$mo{ee H$s{OE&

 ‘mZdm| ‘| nmofU :

A~ h‘ grI|Jo {H$ ‘mZd AmhmaZbr ‘| nmMZ à{H«$¶m H¡$go K{Q>V hmoVr h¡&  ‘mZd nmMZ 

V§Ì {VbMQ²>Q>o Ho$ nmMZ V§Ì H$s Anojm A{YH$ O{Q>b h¡& 

Amhma Zmb: AmhmaZmb ‘| ‘w±h, J«gZr, AmhmaZ{bH$m, A‘me¶, N>moQ>r Am§Ì, ~S>r Am§Ì Am¡a JwXm&

gmo{ME :  ³¶m ‘mZd gd©^jr h¢ ?

‘mZd nHo$ Amhma ImZo H$mo ngÝX ³¶mo§ H$aVo h¢ ?

H$ƒo Amhma H$mo ImZo go ³¶m n[aUm‘ hmo gH$Vm h¢ ? 

A§VJ«©{hV Amhma ‘w±h ‘| ¶m§{ÌH$ nmMZ Ho$ {bE àñVwV {H$¶m OmVm h¡&  Amhma Xm±V Am¡a Or^ 

H$s ghm¶Vm go Md©U {H$¶m OmVm h¡& bma Amhma H$mo EH$ ‘¥Xþ noñQ> O¡gm ~ZmVr h¢&  Cgo ‘¥Xÿ Amhma 

Jmobm (Bolus) H$hVo h¡&  bma ‘| E‘¡boμO bmaag ñQ>mM© H$mo ‘mëQ>moμO ‘| n[ad{V©V H$aVm h¡& 

     
AmH¥${V 19.13 ‘mZd H$m nmMZ V§Ì

‘±wh

~S>r Am§Ì

Amhma Zmbm 

OR>a 
¶H¥$V

N>moQ>r AmÌ©

A¾me¶ 

JwXm
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H$m¶©H$bmn 19.5…

 Mmdb go ~Zo nmoho H$m 10 {‘{ZQ> VH$ Md©U H$s{OE&  CgH$m ñdmX H¡$gm h¡ ? ³¶m| ? Ka ‘| 

à¶moJ H$s{OE&

~mobg H$mo {ZJbZo na dh J«gZr ‘| àdoe H$aVm h¡ Amhma Am¡a hdm XmoZm| Ho$ {bE J«gZr 

EH$ gm‘mÝ¶ ‘mJ© h¡&  ~mobg AmhmaZ{bH$m ‘| àdoe H$aVm h¡ {Ogo J«{gH$m ^r H$hm OmVm h¡&  

E{n½bm°Q>r>g (Km§Q>r T>¸$Z) ~mobg H$mo dm¶wZ{bH$m ‘| àdoe H$aZo go amoH$Vm h¡&  

gmo{ME : ¶{X AMmZH$ Amhma dm¶wZ{bH$m ‘| àdoe H$a| Vmo ³¶m hmoJm ?  {hMH$s ³¶m| bJVr 

h¢ ?
 

~mobg J«{gH$m Ûmam hmoVo hþE OR>a ‘| nhÿ±MVm h¡&  J«{gH$m Ûmam hmoZodm{b no{e¶m| Ho$ b¶~Õ 

àgmaU Am¡a g§H$wMZ hmoVm h¡& Bgo H«$‘mH$w§MZ (peristalsis) H$hVo h¡&

Amhma

AmhmaZ{bH$m

A‘me¶

AmH¥${V 19.14 H«$‘m§Hw$MZ (Peristalsis)  

gbm¶dar A‘m¶boO H$s ñQ>mM© na à{V{H«$¶m Ho$ {bE H$m¶©H$bmn

• Xmo naIZ{bH$mAm| ‘| 1 {‘.{b. ñQ>mM© {db¶Z (J§Or) boH$a CZH$m| A Am¡a B Zm‘m§{H$V 
H$s{OE&
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• bJ^J 1 {‘.{b. bmaag naIZ{bH$m ‘A’ ‘| {‘bmB¶o&

• naIZ{bH$m H$mo bJ^J AmYo K§Q>o VH$ {~Zm {hbm¶o a{I¶o&

• AmYo K§Q>o níMmV XmoZmo naIZbrH$mAm| ‘| Am¶mo{S>Z H$s Hw$N> ~y±Xo {‘bmB©¶o& 

Amn ³¶m {Z[ajU H$a|Jo ? AmnH$ {ZîH$f© ³¶m hmoJm ?  H$moZgr naIZ{bH$m ‘o| Am¶mo{S>Z 

n[ajU H$mo à{V{H«$¶m XoVr h¡ ?

¶{h H$maU h¡ H$s Mmdb (nmoho A{YH$ ñdm{Xð> bJVo h¡&  Xmo {H«$¶m ‘| A§Va Xo{IE&

OR>a ‘| àdoe H$aZodmbm ~mobg WmoS>m Xoa VH$ dhm§ g§{MV ahVm h¡&  OR>a, OR>a-ag H$m 

òmd H$aVm h¡ {Og‘| h¡S´>mo³bmo[aH$ Amåb ahVm h¡&  ¶h h¡S´>mo³bmo[aH$ Amåb gmYmaU Vm¡a na 

Amhma Am¡a Ob Ûmam àdoe H$aZodmbo gyú‘mUwAm| H$mo ‘maVo h¢&  ¶{X A{YH$ Amåb H$m òmd hmo 

Om¶ Vmo ³¶m hmoJm ?  ³¶m Amåb òmd go H$moB© Xÿgam Cn¶moJ h¡ ? OR>a ‘| non{gZ Am¡a ao{ZZ 

O¡go nmMH$ EZμO¡‘ ^r ò{dV hmoVo h¢&  non{gZ àmoQ>rZm| H$mo nm{bnoßQ>mBS>m| ‘| n[ad{V©V H$aVm h¡&  

ao{ZZ {dbo¶erb XÿY Ho$ àmoQ>rZm| H$mo A{dbo¶ Xhr ‘| n[ad{V©V H$aVo h¡&  Bg ñVa na Ðd O¡gm 

Amhma H¡$‘ (chyme) H$hbmVm h¡&  H¡$‘ N>moQ>o Am§Ì ‘| àdoe H$aVm h¡ Ohm§ nmMZ Omar ahVm h¡& 

{nÎmag, Am¾me¶ ag Am¡a Am§Ìag H¡$‘ na à^md S>mbVo h¢ Cgo Am¡a n{MV H$aVo h¢&  

¶H¥$V² ‘| {nÎmag CËnm{XV hmoVm h¡ Am¡a {nÎmme¶ ‘| g§{MV ahVm h¡& Am¾me¶ ‘| Am¾me¶ ag 

ò{dV hmoVm h¡ Vmo Am§Ìag Am§Ì ‘| ò{dV hmoVm h¡&  {nÎmag dgmAm| H$m V¡brH$aU H$aVm h¡&  

Am¾mem¶ ‘| àmo{Q>¶oμO E‘¡b¡μO Am¡a b¡noμO EZO¡åg hmoVo h¢&  E‘¡boμO ñQ>mM© H$mo ‘moëQ>mog ‘| VWm 

b¡noμO àmo{Q>¶oμO g§H$sU© dgmAm| H$mo dgr¶ Amåb VWm p½bμOamb ‘| n[ad{V©V H$aVm h¡& 

Am§Ìag ‘| ‘mëQ>oO gwH«$mog, b¡³Q>og, nopßQ>S>og Am¡a b¡noO hmoVo h¢&  ‘mëQ>og, ‘mëQ>mog H$mo 

½byH$mog ‘| n[ad{V©V H$aVm h¡&  gwH«o$g gwH«$mog H$mo ½byH$mog ‘| n[ad{V©V H$aVm h¡&  b¡³Q>og 

b¡³Q>mog H$mo ½byH$mog ‘| n[ad{V©V H$aVm h¡&  nopßQ>S>og nm{bnoßQ>¡S²>g H$mo E‘¡Zmo Amåbm| ‘| n[ad{V©V 
H$aVm h¡&  N>moQ>r Am§Ì ‘| pñWV C§J{b¶m| O¡gr N>moQ>r Am§Ì Ho$ àjonU {d„¡ go n{MV Amhma H$m 

AdemofU hmoVm h¡&  aº$n[adhZ V§Ì H$s ghm¶Vm go n{MV Amhma eara Ho$ g^r ^mJm| ‘| d{hV 

{H$¶m OmVm h¡&  AJbr H$jmAm| ‘| Amn aº$n[adhZ V§Ì Ho$ ~mao ‘| grI|Jo& 

An{MV Amhma ~¥hXm§Ì ‘o| àdoe nmVm h¡&  ~¥hXm§Ì ‘| ‘b go Á¶mXm Ob H$m nwZamdemofU 

hmoVm h¡&  JwXm Ho$ Ûmam ‘b ~mha {ZH$mbm OmVm h¡& 

eãX ghm¶Vm… nm¶grH$aU (Emulsifi cation) dgmAm| Ho$ ~S>o Ðì¶‘mZ H$mo N>moQ>o AWdm 

~{gH$ Ðì¶‘mZ ‘| ~Xb X|& 
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nVm bJmBE… ¶Xr EH$ ì¶{º$ Omo h‘oem A{YH$Va {n‚mm Am¡a ~J©a O¡gm ~ooH$ma Amhma ImVm h¡& 

¶h ì¶{º$ ‘b {dgO©Z ‘| H$ï> H$m AZŵ d H$aVm h¡ Bg g‘ñ¶m Ho$ n[ahma Ho$ {bE Amn H$m¡Z 

gr gbmh XoVo h¢ ?  AÝ¶ nmMZ g§~§Yr g‘ñ¶mAm| H$s gyMr ~ZmBE Am¡a CZ Xmofm| go Xÿa hmoZo Ho$ 

Cnm¶m| H$mo gwPmBE&

gyMZm… AmnH$s {H$Vm~ (nmR²>¶ nwñVH$) Ho$ 18 do AÜ¶m¶ H$s Am¡a Ü¶mZ H$s{OE&  AmnH$mo 

A{YH$ Cn¶moJ {‘b gH$Vm h¡§&.

Vm{bH$m 19.2

‘mZdm| ‘| nmMZ{H«$¶m H$mo g‘PZo Ho$ {bE {ZåZ Vm{bH$m H$m {Z[ajU H$s{OE& 

AZw

H«$‘

Amhma Z{bH$m Ho$ 

^mJ

J«§{W¶m± Am¡a 

óm{dV ag

ó{dV EÝOmB©‘ Am¡a CZHo$ H$m¶© 

1. ‘±wh 
bmaJ«§{W¶m± 

bmaag 

gbm¶dar A‘m¶boO ñQ>mM© H$mo ‘mëQ>moO ‘| 

n[ad{V©V H$aVm h¡& 

2. Amhma Z{bH$m ----
H$moB© EÝPmB©‘ Zhr h¡&  H«$‘m§Hw§$MZ 

(Peristalsis) go Amhma OR>a ‘| YHo$bm 

OmVm h¡& 

3. OR>a (A‘me¶)
A‘me¶ J«§Wr 
A‘me¶ ag

i) noßgrZ… g§¶wº$ àmoQrZ H$mo gab àmoQ>rZ ‘| 
~XbVm h¡& 

ii) ao{ZZ… XÿY H$mo Xhr ‘| n[ad{V©V H$aVm h¡& 

   OR>a ‘HCl’ H$m òmd H$aVm h¡&  Omo 

{OdmUy H$mo Zï> H$aVm h¡& noßgrZ H$mo Zï> 

H$aVm h¡&  noßgrZ H$mo Amåbr¶ ‘mÜ¶‘ 
àXmZ H$aVm h¡& 

4. N>moQ>r Am§Ì 

(J«hUr)

N>moQ>r Am§Ì H$m 

Cnar ^mJ

¶H¥$V {nÎmag 

(Bile juice)

nÎmag ‘| H$moB© EÝOmB©‘ Zhr hmoVo& 

{nÎmag dgmAm| H$m V¡brH$aU H$aVm h¡&
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5.
N>moQ>r Am§Ì  

A¾me¶
A¾me¶ ag

i) A¾me¶ A‘m¶boO ñQ>mM© H$mo ‘mëQ>moO ‘| 

n[ad{V©V H$aVm h¡& 
ii) b¡noO V¡brH¥$V dgmAm| H$mo dgr¶ Amåb 

VWm p½bgoam°b ‘| n[ad{V©V H$aVm h¡& 

iii) {Q´>ßgrZ àmo{Q>Zmo H$mo nm°brnoßQ>mB©S>m| ‘| 

n[ad{V©V H$aVm h¡&
6. N>moQ>r Am§Ì H$mo 

{ZMbm ^mJ 

OoOwZ‘ Am¡a 

B{b¶‘

Am§Ì ag i) ‘mëQ>oO, ‘mëQ>moO H$mo ½bwH$moO ‘| n[ad{V©V 

H$aVm h¡&
ii) gwHo$O, gwH$moO H$mo ½bwH$moO Am¡a ’«$w³Q>moO 

‘| n[ad{V©V H$aVm h¡& 
iii) b¡³Q>moO, b¡³Q>moO H$mo ½byH$moO Am¡a 

J¡b¡³Q>moO ‘| n[ad{V©V H$aVm h¡& 
iv) noßQ>rS>oO, noßQ>mB©S>O H$mo A‘m¶Zmo Amåbm 

‘| n[ad{V©V H$aVm h¡&
7. ~‹S>r Am§Ì 

(Colon)

~‹S>r Am§Ì An{MV Amhma go Ob VWm bdUm| 

H$mo Ademo{fV H$aVm h¡&
7. JwXm Anm{MV Amhma H$mo AñWm¶r én go g§J«{hV 

H$aVm h¡&
8. JwXÛma An{MV Amhma CËg{O©V H$aVm h¡& 

ídgZ
 AmnH$mo ¶h ‘mby‘ h¡ {H$ H$m¶© H$aZo Ho$ {bE D$Om© H$s Adí¶H$Vm h¡&  D$Om© h‘| H$hm± 

go àmá hmoVr h¡ ?  dh {H$g én ‘| hmoVr h¡&  {ZåZmoº$ CXmhaU H$s ghm¶Vm go Bg àl Ho$ 
{bE CÎma nm gH$Vo h¢& 

400 ‘rQ>a Xm¡S> ñnYm© - nyar H$aZo Ho$ ~mX EH$ {IbmS>r WH$mZ> H$m AZw^d H$aVm h¡& Cgo 
1 ¶m 2 Må‘M ^a JbyH$mog nmdS>a Xr OmVr h¡&  Cgo ImZo Ho  ~mX Cgo D$Om© nwZ… àmá hmoVr 

h¡&  Bggo ‘mby‘ hmoVm h¡ {H$ D$Om© ½byH$mog H$s ghm¶Vm go ‘wº$ hþAr h¡&  Amn BgH$m ñ‘aU 

H$a gH$Vo h¢ {H$ g§H$sU© H$m~m}h¡S´>oQ²>g nmMZ à{H«$¶m ‘| ½byH$mog ‘| n[ad{V©V hmoVo h¢& ½byH$mog 
H$mo{eH$mAm| ‘| nhþ±MH$a H$Um^ ‘| àdoe H$aVm h¡ Ohm± dh Amp³gOZ go à{V{H«$¶m H$aHo$ D$Om© 

H$mo ‘wº$ H$aVm h¡&  Bg à{H«$¶m H$mo ídgZ H$hVo h¡&
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àH$meg§íbofU Ho$ O¡go ídgZ {H«$¶m ^r EH$ amgm¶{ZH$ à{V{H«$¶m h¡&  Amhma ‘o D$Om©  

H$s ‘w{º$ Amp³gOZ H$m Cn¶moJ H$a ^r gH$Vm h¡ Am¡a Zhr ^r Amhma H$Um| H$mo VmoS>H$a COm© 

‘w{º$ Ho$ {bE ¶{X Am°p³gOZ H$m Cn¶moJ hmoVm h¡, Vmo Bgo ‘Am°³grídgZ’ H$hVo h¡&  ¶{X COm© 

‘w{º$ Ho$ {bE Am°p³gOZ H$m Cn¶moJ Zht {H$¶m OmVm Vmo Cgo ‘AZmp³gídgZ’ H$hVo h¡& CZH$mo 
g‘rH$aU H$s ghm¶Vm go àñVwV {H$¶m Om gH$Vm h¡& 

Am³gr ídgZ… 

 ½byH$mog + Amp³gOZ → H$m~©ZS>m¶ AmH²$gmBS> + Ob + D$Om© (673 k cal)

 C6H12O6 + 6O2 → 6CO2 +6H2O + D$Om© (673 k cal)

AZm³gr ídgZ  (Anaerobic Respiration)

 ½byH$mog → B©WmBb AmëH$mohmb + H$m~©Z S>m¶ AmH²$gmBS> + D$Om© (56 k cal)

 C6H12O6 → 2C2H5OH +2CO2 + D$Om© (56 k cal)

H$m¶©H$bmn 19.6 

 Cnamoº$ amgm¶{ZH$ {H«$¶mAm| H$m {Z[ajU H$aHo$ Amp³gídgZ Am¡a AZmp³gídgZ ‘o| A§Va 

ñnï> H$s{OE&   

nVm bJmB©¶o : Prokaryotes àmoH±$[aAm°{Q>H$ {O{d¶m| ‘| H$Um^ (mitochondria) Zhr 
hmoVm&  CZ‘| D$Om© H¡$go ‘wº$ hmo{V h¡ ? 

AmnZo àmoHo$[a¶moQ²>g Ho$ ~mao ‘| gwZm hmoJm, CZ‘| H$Um^ ({‘Q>moH$mpÝS´>¶m) Zht hmoVo&  V~ CZ‘| 
D$Om© H¡$go ‘wº$ hmoVr h¡ ?  AZm³gr ídgZ ‘| ‘wº$ D$Om© Am³gr ídgZ ‘| ‘wº$ D$Om© go 

H$‘ ‘mÌm H$s hmoVr h¡&

A‘r~m, {VbMÅ>m Am¡a ‘mZdmo ‘o| ídgZ  

A‘r~m ‘| eara gVh Ûmam {dgaU{d{Y go ídgZ {H«$¶m hmoVr h¡&  {VbMQ²>Q>m Omo A‘r~m 

go WmoS>m g§H$sU© h¡, EH$ AbJ ídgZ V§Ì ¶wº$ h¡ {Ogo ídmgObrH$s¶ V§Ì (tracheal 
system) H$hVo h¢& 

ZbrH$s¶ V§Ì ‘| ídmgZbr (Trachea), ídg{Z (Tracheoles) Am¡a ídg{ZH$mE± 

(Spiracles) gpå‘{bV h¡&  
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 ídmgZbrH$m Ho$ Xg OmS>o h¢&  {OÝh| ñn¡amH$ëg H$hVo h¡& 

eara Ho$ nmíd© ^mJ ‘| pñWV h¢&  ídgaÝY« VWm ídmg Zbr 

{dg[aV dm¶w go Amp³gOZ H$mo eara Ho$ g^r ^mJm| ‘| dhZ 

H$aVr h¡&  {dgaU go H$mo{eH$mE± Amp³gOZ boVo h¢ Am¡a H$m~©Z 

S>m¶ AmH²$gmBS> H$mo ídmg aÝY« ‘| ‘wº$ H$a XoVo h¢&  {VbMQ²>Q>o 

H$m aº$ hr‘moqb’$ H$mo{eH$mAm| Ho$ ~rM J¡gr¶ {d{Z‘¶ go 

g§~§{YV h¡&  ñn¡aH$b aÝY«m|  go {VbMQ²>Q>o Ho$ eara go H$m~©Z 

S>m¶ AmH²$gmBS> {dg[aV hmoVm h¡&

nVm bJmB¶o… {VbMÅ>o H$m ídgZ V§Ì A‘r~m go A{YH$ 

{dH${gV h¡ ?  ³¶m| ?

‘mZdm| ‘| ídgZ 

EH$ AmBZo Ho$ gm‘Zo IS>o hmo OmBE&  O¡go hr hdm H$mo Amn AÝXa boVo h¢ Am¡a ~mha N>moS>Vo 

h¢ V~ dj g§MbZm| H$m AdbmoH$Z H$s{OE&  hdm H$mo AÝXa boZo VWm ~mha N>moS>Zo H$s {H«$¶m 

H$mo ídgZ H$hVo h¢& 

ídgZ V§Ì H$s ghm¶Vm go h‘ hdm H$mo AÝXa boVo h¢ VWm ~mha {ZH$mbVo h¢&  ídgZ V§Ì ‘| 

ZmH$, J«gZr, ídgZbr, ídgZ{bH$m Am¡a ’o$’$S>o h¡ (AmH¥${V 19.16)&  ’o$’$S>m| ‘| ídgZ{bH$mE± 

Am¡a dm¶wH$moe hmoVo h¢&  {ZåZmoº$ AmH¥${V Xo{IE VWm ídgZ V§Ì Ho$ ^mJm| H$m nVm bJmBE& 

AmH¥${V 19.16 ‘mZd H$m ídgZ V§Ì 
AmH¥${V 19.17 

‘mZd ídgZ V§Ì H$s Am§V[aH$ aMZm 

Zm{gH$m Jwhm 

‘wI Jwhm 
ídmgÛma

ídgZr 
’o$’$S>m| H$m AmdaU 
(covering 
the lungs)

’o$’$S>o 
(right)

ídg{ZH$m
ßbyQ>

Diaphragm

A§Van¥ew©H$m 
(ngbr¶m| Ho$ ~rM 

H$s noer¶m±)

h{È> H$m 
qnOam 

Xm{hZm 
’o$’$S>m

ídmgZbr 

CnmpñW Ho$ db¶ 

H§$R> (ñda¶§Ì)
Cn{Oãhm
J«gZr 

trachea with 
rings of cartilage 

aroud it 

larynx or 
voice box

bronchus

heart
lung tissue 
consisting 
of alveoli
pleural 
membranes 
(pleura) 
lining pleural 
cavity

diaphragm

chest wall 
with ribs

bronchioles

pleural 
cavity

ídg{ZH$mE±
ídmgZbr

AmH¥${V 19.5 {VbMQ²>Q>o ‘| 
ídgZ V§Ì
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hdm ZmH$ H$s Zm{gH$m Jw’$m ‘| Zm{gH$m {N>Ð Ho$ Ûmam àdoe H$aVr h¡&  Yyb H$U Omo hdm 

‘| ahVo h¡ dh ¶hm± amoHo$ OmVo h¡ VWm ’o$’$S>m| ‘| Zht nhþ±MVo& 

gmo{ME… ídgZ {H$¶o J¶o hdm Ho$ Yyb Ho$ H$Um| H$mo amoH$Zo Ho$ {bE Zm{gH$m Jwhm ‘| H$m¡Zgr {deof 

g§aMZm hmoVr h¡ ?  EH$ A{YH$ Yybdmbo joÌ ‘| ahm ì¶{º$ h‘oem N>tH$Vm h¡& ³¶m| ?  ³¶m 

‘w±h go hdm H$m ídgZ H$aZm gwa{jV h¡ ?

GMO{ME… 

1) H$M¡Z GR {D{EÏ> AMZME± ZM{GH$M JWHM ‘| ÍD{GV HDM ‘| PÑWV YYB H$UM| 

H$MO AMOH$VR H¢?

2) YYB H$S OJH AHZODMBM Ì¶{º$ GXM ³¶M| QN>H$VM H¡ ?

3) ³¶M ‘W±H GO ÍDMG BOZM GWA{JV H¡ ?

hdm Ohm± go ídmgZbr H$s Va’$ J«gZr Ho$ Ûmam Km±Q>r ‹T>¸$Z H$s ghm¶Vm go ídmgZbr ‘| 

àdoe H$aVr h¡&  ídmgZbr gr (epiglottis) Ho$ AmH$ma Ho$ db¶ hmoVo h¢ Omo Cgo {JaZo go 

amoH$Vo h¢&  ídmgZbr Xmo emImAm| ‘| {Ogo ídgZr H$hVo h¢ - {d^m{OV h¡&  haoH$ emIm H$mo 

ídgZrH$ H$hVo h¢&  EH$ ~m§Ig ~m¶| ’o$’$S>o ‘| àdoe H$aVr h¡ Xÿgar Xm¶| ’o$’$S>o ‘| àdoe H$aVr 

h¡& ¶o ídgZr (bronchi) {’$a Am¡a emImAm| ‘| O¡go ídgZrH$m ‘| em{IV h¢&  ~«m§{IMmobg H$s 

{gao na dm¶wH$moe hmoVo h¢&  BZ dm¶wH$moem| H$mo Hy${nH$m H$moe AWdm ßbyQ> (alveoli) H$hVo h¢&

dm¶wH$moe Ho$ Mmam| Amoa n[adm{hV aº$ H$m~©ZS>m¶ AmH²$gmBS> Ho$ gmW Amp³gOZ H$m {d{Z‘¶ 

H$aVm h¡&  ¶h Am°³grH¥$V aº$ H$mo{eH$mAm| ‘| nhþ±MVm h¡ Am¡a H$mo{eH$mAm| H$mo Amp³gOZ XoVm 

h¡&  ½byH$mog Ho$ Am³grH$aU Ho$ {bE Amp³gOZ H$m Cn¶moJ {H$¶m OmVm h¡&  Bg à{H«$¶m H$mo 

H$mo{eH$s¶ ídgZ H$hVo h¡& Bg à{H«$¶m ‘| CËnmXH$ én ‘| ~Zm H$m~©Z S>m¶ AmH²$gmBS> aº$ Ho$ 

Ûmam dm¶wH$moe ‘| bm¶m OmVm h¡&  hdm ({Z…ídmg) Cgr ‘mJ© Ho$ Ûmam ~mha {ZH$mbm OmVm h¡& 

H$m¶©H$bmn 19.7

 ídgZ Ho$ g‘¶ ‘Ü¶nQ> H$m H$m¶© g‘PZo Ho$ {bE AmH¥${V 19.18 ‘| {XIm¶o O¡gr ì¶dñWm 

H$s{OE&  H$Q>o hþ¶o K§Q>mnmÌ Ho$ Vb^mJ H$mo EH$ a~a erQ> go ~m±{YE&  ¶h ‘Ü¶nQ>b H$m H$m¶© 
H$aoJr&  ~moVb ‘| àdo{eV Xmo Jwã~mao ’o$’$‹S>mo H$m H$m¶© H$a|Jo& a~a erQ> ZrMo H$s Amoa qI{ME&  

K§Q>mnmÌ ‘| Xm~ H$‘ hmoH$a Jwã~mao {dH${gV hm|Jo (ídmg A§Xa H$s Amoa) O~ a~aerQ> Cna H$s 

Amoa YHo$bm OmEJm Vmo K§Q>mnmÌ Ho$ A§Xa H$m Xm~ ~‹T> OmEoJm&  ¶h Jwã~am| H$m AmH$ma H$‘ 

H$aoJm&  (ídmg ~mha) 
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AmH¥${V 19.18 ídgZ{H«$¶m {dYmZ

y-Z{bH$m y-Z{bH$m

Jwã~mam Jwã~mam

a~a nÌ a~a nÌ

³¶m Amn OmZVo h¡ ? 

1) {dam‘ ‘| ahVo g‘¶ eara EH$ {‘ZQ> ‘| hdm Ho$ 10 brQ>am| H$m CÀN²>dgZ Am¡a 

{ZídgZ H$aVm h¡& 

2) Xm¶m± ’o$’$S>m ~m¶| ’o$’$S>o H$s Anojm WmoS>m ~S>m hmoVm h¡& 

3) Xm¶| ’o$’$S>o ‘| VrZ nm{b¶m± hmoVr h¢, ~m¶| ’o$’$S>o ‘| Ho$db Xmo nm{b¶m± h¡& 

4) ’o$’$S>o H$m gVhr joÌ bJ^J Q>o{Zg H$moQ>© Ho$ AmH$ma H$m hmoVm h¡& 

5) EH$ àm¡‹T> ì¶{º$ gm‘mÝ¶V¶m EH$ {‘ZQ> ‘| 12 go 15 ~ma ídgZ H$aVm h¡&

H$m¶©H$bmn 19.8

1) ¶moJmä¶mg h‘mao ñdñW eara Am¡a ‘Z Ho$ {bE Adí¶H$ h¡&  Bgo kmV H$s{OE& 

2) ídgZ g§~§Yr amoJm| H$s OmZH$mar àmá H$s{OE& 
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AmnZo {gIm h¡& 

OrdZ àH«$‘ H$s n[a^mfm

gñ¶mo| H$mo àH$meg§íbofU Ho$ {bE H$m~©ZS>m¶ AmH²$gmBS> H$s Adí¶H$Vm hmoVr h¡&

O¡d{d{dYVm bmZo ‘| àH$meg§íbofU H$m nmÌ àe§gZr¶ h¡& 

àH$me à{V{H«$¶m Am¡a A§YH$ma à{V{H«$¶m ‘o| A§Va 

EH$ nÎmr, OS> VWm VZm H$m AZwáñW H$mQ> H$aZo H$s H$bm

gyú‘Xeu H$m Cn¶moJ 

ñdmñÏ¶ ‘hËd 

‘mZdm| H$m nmMZ V§Ì {VbMQ²>Q>o nmMZ V§Ì ‘o| A{YH$ {dH${gV hmoVm h¡& 

{VbMQ²>Q>o VWm ‘mZd ‘o|$ídgZ V§Ì

Aä¶mg

I. {ZåZmoº$ H$WZ Ho$ {bE Mma {dH$ën {X¶o J¶o h¢&  CZ‘| ghr CÎma MwZH$a {b{IE&

1. Amhma àmá H$aHo$ eara ‘| CgH$m Cn¶moJ H$aZo H$s à{H«$¶m ¶h h¡& 

A. ídgZ  Am. nmofU

B. CËgO©Z  B©. àOZZ

2. BZ‘| EH$ àH$me g§íbofU H$m CËnmXZ ¶h h¡& 

A. ñQ>mM©  Am. ’«$w³Q>moO

B. ‘mëQ>mog  B©. gwH«$mog 

3. gm‘mÝ¶V… H$sQ>^jr nm¡Yo dhm± CJVo h¢ Ohm± H$s {‘Q²>Q>r ‘| BgH$s H$‘r ahVr h¡& 

A. H$m~©Z  Am. ZmBQ´>moOZ 

B. nmoQ>m{e¶‘ B©. ’$m°ñ’$moag

4. EH$ ì¶{º$ AnZo Ymd H$mo h¡S´>moOZ noam°H²$gmBS> bJmVm h¡&  ¶h Vmo Bgo ‘maZo Ho$ 
{bE h¡

A. AZm³gr OrdmUy Am. Am°³gr OrdmUy

B. H$dH$   B©. àmoQ>moμOmodm 
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5. E‘¡boμO ñQ>mM© H$mo Bg‘| n[ad{V©V H$aVm h¡ 

 A. ½byH$mog  Am. gwH«$mog 

 B. b¡³Q>mog  B©. ‘mëQ>mog

II.  {ZåZmoº$m| Ho$ {bE CÎma {b{IE& 

1. OrdZ à{H«$¶mE± H$m¡Z gr h¢ ?

2. ñQ>mM© Ho$ {bE nÎmr H$m narjU H$aZo H$m {dYmZ ~VmBE& 

3. àH$meg§íbofU Ho$ g‘¶ Amp³gOZ H$s ‘w{º$ H$mo Xem©Zodmbm EH$ à¶moJ H$m {ddaU 

Xr{OE& 

4. àH$meg§íbofU Ho$ Xmo ñVam| Ho$ ~rM Ho$ A§Va {b{IE& 

5. naml¶r {H$go H$hVo h¢ ?  Xmo CXmhaZ Xr{OE& 

6. A‘r~m dgmAm| H$m nmMZ Zhr§ H$a gH$Vm&  ³¶m| ?

7. {VbMQ²>Q>o Ho$ ídgZ {d{Y H$m dU©Z H$s{OE& 

8. ‘mZdm| ‘| ídgZ {H«$¶m H$m {ddaU Xr{OE& 

9. ‘mZd Ho$ ídgZ V§Ì H$s AmH¥${V ItMH$a ^mJm| H$m Zm‘m§{H$V H$s{OE&
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AÜ¶m¶ 20

Cƒ gñ¶m| ‘| àOZZ 

REPRODUCTION IN HIGHER PLANTS

àH$ma ‘hËdà{V{ZYr

Cƒ gñ¶m| ‘|         
àOZZ

 namJH$U Ed§ namJU 

{ZfoMZ
EH$ àmé{nH$

’y$b H$s g§aMZm

’$b Am¡a ~rO àOZZ Ho$ àH$ma

AmnH$mo ¶h nVm h¡ {H$ àOZZ gOrdm| H$m EH$ AmYma^yV A{^bjU h¡& àOZZ Om{V Ho$ 
ApñVËd Ho$ {bE dh {ZVm§V Adí¶H$ h¡&  

{nN>br H$jmAm| ‘| AmnZo grIm h¡ {H$ àOZZ Ho$ ‘yb^yV Xmo àH$ma h¢ O¡go - Ab¢{JH$ 
Am¡a b¢{JH$ {ZåZOrdr O¡go ‘moZraZ²g àmo{Q>ñQ>Ýg, e¡dmb Am¡a H$dH$ gmYmaUV… Ab¢{JH$ ar{V 
go àOZZ H$aVo h¢&  gñ¶ H$m{¶H$ VWm b¢{JH$ àOZZ àX{e©V H$aVo h¢&  Amby Am¡a B©I Ho$ 
CXmhaU Xo{IE&  VZm Z¶o nm¡Ym| H$mo {Z‘m©Z H$aVm h¡&  hao gñ` H$m{¶H$ VWm b¢{JH$ nÕ{V ‘| 
àOZZ H$hVo h¡&

b¢{JH$ àOZZ ¶w½‘H$ Zm‘H$ {d{eï> àOZZ H$mo{eH$mAm| Ho$ ~ZZo Am¡a g§¶moJ H$aZo go hmoVm h¡&

Bg AÜ¶m¶ ‘|, b¢{JH$ àOZZ H$mo, A{YH$V‘ {dH${gV àmá gñ¶ g‘yh E§{O¶moñnåg© 
gmYmaUVm¡a na {Ogo nwînYmar nm¡Yo H$hVo h¢ BgH$m AÜ¶¶Z H$a|Jo&
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’y$b (nwîn) gñ¶ H$s àOZZ g§aMZm h¡&  ’y$b gñ¶ H$m àamoh ^mJ h¡ Omo àOZZ Ho$ CÔoí¶ 
Ho$ {bE énm§V[aV h¡&  gm‘mÝ¶V¶m ’y$b nÎmr Ho$ H$jmAm| ‘| {ZH$bVm h¡&  ’y$b EH$ N>S>§S>r na 
IS>m ahVm h¡ {Ogo S>§Q>b (pedicel) H$hVo h¡&

gmo{ME… ³¶m nyîn CËnÞ Z H$aZodmbo gñ¶ ^r h¢ ? Vmo CZ‘| àOZZ H¡$go hmoVm h¡ ?

S>§Q>b Ho$ Cnar ̂ mJ Wmbr O¡go MnQ>o AmH$ma ‘| {dñV¥V hmoVm h¡ {Ogo Wm°bm‘g H$hVo h¢&  Wm°bm‘g 
‘| ’y$b Ho$ {^Þ {^Þ ^mJ Mma Ho$ÝÐr^yV db¶m| ‘| ì¶dpñWV h¡&  Am{X Amn ~mha go AÝXa 
H$s Amoa XoI| Vmo ¶o db¶ - {ZXb, nwînXb, nw‘§J Am¡a ór A§J 

Bg AmH¥${V 20.1 H$mo Xo{IE `h EH$ àmé{nH$ \y$bmo Ho$ ^mJo H$mo Xem©Vr h¡ & A A
nwînXb

d{V©H$mJ«

  d{V©H$m
   AmS>me`

} ó
mrH

o$g
a

Wbm_g
{ZXb

S>§Q>b

n§wHo$ga
namJH$U

Z{bH$m
}

~rOmS>§

AmH¥${V 20.1 EH$ àmé{nH$ ’y$b H$s g§aMZm

Xb g~go ~møV_ db` h¡ & Omo hao a§J H$s aMZm hmoVr h¡ & {Ogo {ZXb H$hVo h¡ &  
\w$b Ho$ AÝXa Ho$ ^mJmo H$mo H${bH$m H$s AmdñWm _o§ `h ajm H$aVo h¡ &

nyînXb ~mha go Xþgam db` h¡ & BZH$s VoO a§JrZ aMZm hmoVr h¡ & {OÝho nwîn Xb H$hVo h¡ &

nw‘§J ~mah go Vrgam db¶ h¡&  Cg‘| nwéf àOZZ aMZmE± hmoVr h¢ {Ogo nw§Ho$ga H$hVo h¢&  
nw§Ho$ga ‘| namJH$U hmoVo h¢&  BZ namJH$Um| ‘| nw§¶w½‘H$ ~ZVo h¢&
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namJH$moe

namJH$U

namJ gJ«hH$

namJH$moe 

d{V©H$mJ«

 ebH$m

  A§S>me`

  {dOm§Uw

VVw

AmH¥${V 20.2 A. nw§Ho$ga Ho$ ^mJ AmH¥${V 20.2 B. órHo$ga Ho$ ^mJ

g~go Am§V[aH$ A§S>me¶ db¶ {~Om§S> ¶m órHo$ga h¡&  Cg‘| A§S>me¶ Zm‘H$ ór àOZZ 
aMZmE± hmoVr h¢&  àË`oH$ A§S>n ‘| EH$ AmYma C^am hþAm A§S>me¶, ‘Ü¶ ^mJ H$m XrK© ^mJ 
ebmH$m Am¡a {gao H$m g§doXZerb àXoe d{V©H$mJ« h¡&  A§S>me¶ ‘| ~rOm§S> hmoVo h¢&  ~rOm§S> ‘| 
ór¶w½‘H$ A§S>mUw ~ZVm h¡&  

H$m¶©H$bmn 20.1

VmOo JwS>hb ( Angiosperms) ’y$b H$mo boH$a nw§Ho$ga VWm A§S>me¶ H$m nVm bJmBE&  
CZH$mo AbJ AbJ no{Q´>{S>e Ho$ Ob ‘| a{IE& 

d¥Îm ~rOr¶ nm¡Ymo ‘| b¢{JH$ àOZZ VrZ ^mJm| ‘| hmoVm h¢&

1) ¶w½‘H$ H$m {Z‘m©U Am¡a `w½_H$mo H$m ñWmZm§VaU  
2) {ZfoMZ  

3) {dH$mg

1a. ¶w½‘H$mo H$m {Z‘m©U : b¢{JH$ àOZZ ‘| ¶h nhbm àH«$_ h¡& O¡go H$s Amn OmZVo h¢&  nw¶w½‘H$ 
nw§Ho$ga Cgr Vah ór¶w½‘H$ {~Om§S> ‘o {~OmUw AWdm A§S>mUw Ho$ én ‘| {dH${gV hmoVo h¡& 
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1b. namJU (Pollination) :

¶w½‘H$m| Ho$ V¡¶ma hmoZo na namJU {H«$¶m hmoVr h¡& dh à{H«$¶m {Og‘| nw§Ho$ga Ho$ namJH$moe go 
namJH$U H$hVo h¡&  namJH$U {H«$¶m hdm, nmUr, àmUr O¡go à{V{ZYr¶m| H$s ghm¶Vm go hmoVr h¡&

namJU Xmo VarH$m| go hmoVm h¡&

1) ñdnamJU  	 2) na-namJU

AmH¥${V 20.3 H$m {Z[ajU H$s{OE&  ¶{X EH$ ’y$b Ho$ nw§Ho$ga Ho$ namJH$moe go namJH$U 
Cgr ’y$b Ho$ órHo$ea Ho$ d{V©H$mJ« na ñWmZm§V[aV hmoVo h¡ Vmo Cgo ñdnamJU H$hVo h¡& ¶{X 
’y$b Ho$ nw§Ho$ga Ho$ namJH$moe go namJH$U Cgr àOmVr Ho$ AÝ¶ gñ¶ Ho$ ’y$b Ho$ dVuH$mJ« na 
ñWmZm§VarV hmoVo h¡ Vmo Cgo na-namJU H$hVo h¡&

	
from anther of a flower to 
stigma of the same flower  

from anther of the flower 
to stigma of another 
flower on the same plant

  
from anther of one flower to 
stigma of another flower on a 
different plant of the same type

   
pollen taken from one flower and 
placed by hand o the receptive 
stigma of another flower.

AmH¥${V 20.3 (a) namJU Ho$ à{V{ZYr   (b) namJU Ho$ àH$ma

H$m¶©H$bmn 20.2…

namJU {H«$¶m ‘| {Z[ajU H$aZo Ho$ {bE nmg Ho$ ~JrMo H$mo ^|Q> Xr{OE&

hdm go namJU àmá H$aZodmbo ’y$b gmYmaU Vm¡a na N>moQ>o Am¡a ’$sHo$ a§J Ho$ hmoVo h¢&  do 

hdm
 a namJU Ho$ à{V{Z{Y

H$sQ>

ñd`§ namJU ñd`§ namJU na namJU na namJU

b namJU Ho$ àH$ma
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~hþV ~S>r g§»¶m ‘| ewîH$ VWm hëHo$ namJH$Um| H$m CËnmXZ H$aVo h¢&  B©I, ‘H$B© Am¡a Kmg 
Am{X hdm go namJU àmá gñ¶ h¢&

nVm bJmB¶o: àH¥${V ‘| ñdnamJU go nanamJU gm‘mÝ¶ h¡&  ³¶mo ?

Obr` gñ`mo _| nw§ \w$b Am¡a ór \y$b AbJ-AbJ ~Zo XoI gH$Vo h¡ & nw§\w$b gñ` go 
AbJ hmo OmVo h¡ & Am¡a gVh na V¡aVo ah OmVo h¡ & ór\w$b gñ` go OwS>r ahVr h¡ & nw§\w$b 
ObYmam go ór\w$bmo VH$ bo OmVo h¡ & Ohm°± do namJH$U H$mo _wŠV H$aVo h¡ & d¡{bgZo[a`m, h¡{S´>bm 
Am¡a Ebmo{S>`m BgHo$ gm_mÝ` CXmhaU h¡ & 

AmH¥${V 20.4 d¡{bgZo[a`m _| namJU 

A{YH$V‘ gñ¶m| ‘| na namJU H$s {H«$¶m {VV{b¶m±, nV§Jo VWm ‘Yw‘p³I¶m| H$s ghm¶Vm 
go hmoVr h¡&  Eogo ’y$b H$sQ>m| H$mo AmH${f©V H$aZo Ho$ {bE Hw$N> énm§VaU Xem©Vo h¢&  ¶o énm§VaU 
‘w»¶V… nwîn Xbmo§ Ho$ a§J g§~§Yr hmoVm h¡&  Hw$N> ’y$bm| ‘| ‘H$a§X H$mof (nectaries) Zm‘H$ 
J«§{W¶m± hmoVr h¢ Omo H$sQ>m| H$mo AmH${f©V H$aZo ‘H$a§X H$m òmd H$aVr h¢&  Omo nanamJU {H«$¶m 
H$amVr h¡&  amV Ho$ g‘¶ {IbZoodmbo ’y$bm| H$m a§J ’$sH$m ahVm h¡, bo{H$Z CZ‘| EH$ àH$ma H$m 
gwJ±Y ahVm h¡ Omo H$sQ>m| H$mo AmH${f©V H$aVm h¡& 

{H$Q>m| Ho$ Abmdm, njr AZoH$ N>moQ>o njr ‘H$a§X nmZo Ho$ {bE ’y$bm| na ‘±S>amVo h¡&  Am¡a 
nanamJU {H«$¶m H$amVo h¡& M‘JrXS> VWm e§I go ̂ r ’y$bm| ‘| namJU H$s {H«$¶m hmoZo H$s KQ>ZmE± h¢&
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AmH¥${V 20.5àmUr`mo go namJU H$s {H«$`m

AmH¥${V. 20.6 M_JrXS> VWm {VVbr go namJU H$s {H«$`m

 

     

 
			 

2.  {ZfoMZ :  {ZfoMZ {H«$¶m Ho$ {bE, órHo$ga Ho$ d{V©H$mJ« (ebmH$mJ«) na namJH$U d{V©H$m ‘| 
Ry>±gH$a ~rOm§S> ‘| nhÿ±MZm h¡&  Bg{bE dh namJ Z{bH$m Zm‘H$ EH$ àjonU CËnÞ H$aHo$ d{V©H$mJ« 
VH$  XrK© hmoVm h¡ - Cg namJ Z{bH$m ‘| nw§¶w½‘H$ ahVm h¡&  A§V ‘| ~rOm§S> VH$ nhÿ±M OmVm h¡&  

	 	     
d{V©H$mJ«

ñQ>m_oZ namJH$U
Z{bH$m

ebH$m

A§Sm>e`

~r§OmS>

àdhZ V§Ì

namJU

nwH|$ga Ho$ namJH$U

namJZ{bH$m

^«yUH$moe

Amod[a

nwînXb

{ZXb

AmH¥${V 20.7 {ZfoMZ 
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H$m¶©H$bmn 20.3

Xmo ñbmBS> br{OE {Og‘| CWbo JÈ>o O¡go h¢&  EH$ ñbmBS> Ho$ AÝXa Ob Ho$ MÝX ~y±Xo 
S>m{bE Am¡a Xÿgao ñbmBS> Ho$ AÝXa 2% gwH«$mog {db¶Z Ho$ MÝX ~y±X| S>m{bE&  hr{~gH$g ’y$b 
Ho$ namJ H$Um| H$mo ha EH$ ñbmBS> na {N>S>H$mBE&  Mma K§Q>m| VH$ ñbmBS>m| H$mo EH$ gwa{jV àXoe 
‘| a{IE&  ~mX ‘| gyú‘Xeu ‘| ñbmBS>m| H$m narjU H$s{OE&  Amn ³¶m XoI|Jo& 

gyH«$mog {db¶Z ¶wº$ Xÿgar ñbmBS> Ho$ namJH$Umo§ ‘| namJ Z{bH$m {Z{‘©V ahVr h¡&  AmnH$m 
{ZîH$f© ³¶m h¡ ?

~rOm§S> Ho$ AÝXa ̂ «yUH$moe Zm‘H$ g§aMZm ahVr h¡ {Og‘| ór¶w½‘H$ ~ÝX ahVo h¢&  namJZ{bH$m 
O~ ^«yUH$moe ‘| àdoeH$a boVr h¡ Bg àH$ma nw§¶w½‘H$ Am¡a ór¶w½‘H$ H$m g§¶moJ hmoVm h¡ Am¡a 
{ZfoMZ H$s à{H«$¶m hmoVr h¡ {Oggo EH$ {ÛJw{UV H$mo{eH$m - ¶w½‘ZO (zygote) {Z‘m©U hmoVm 
h¡& ’y$b Ho$ namJU VWm {ZfoMZ Ho$ ~mX Cg‘| hmoZodmbo n[adV©Zm| H$mo OmZZm Hw$VyhbH$mar h¡&  

3. {dH$mg… ^«yU, ~rO Am¡a ’$b H$m b¢{JH$ àOZZ ‘| ¶w½‘H$ H$m EH$ N>moQ>o {Z‘m©Z gñ¶ ‘| 
énm§Va ¶h ñVa h¢& 

•	 {ÛJw{UV ¶w½‘ZO ^«yU Ho$ ê$n ‘| d¥{Õ àmá H$aVm h¡ Omo VXZ§Va ~rO én ‘| ~XbH$a, 
{’$a dh EH$ Z¶o gñ¶ Ho$ én ‘| n[ad{V©V hmoVm h¡&

•	 ^«yU Ho$ Mmam| Amoa EH$ ^«yUnmof Zm‘H$ D$VH$ H$m {Z‘m©U hmoVm h¡&

• 	 g§nyU© ~rOm§S> A~ VH$ ~rO ~Z OmVm h¡&

•	 ~rOm§S> H$m AmdaU ~rOmdaU Ho$ én ‘| n[ad{V©V hmoVm h¡&

•	 A§S>me¶ Omo órHo$ga H$m ^mJ h¡ ~rO H$mo Amd¥V H$aHo$ ’$b Ho$ én ‘| énm§V[aV hmo 
OmVm h¢&

•	 nwîn Ho$ Xb, {ZXb Am¡a AÝ¶^mJ {Ja OmVo h¡§&

Bg àH$ma, namJU Am¡a {ZfoMZ ~rO {Z‘m©U ‘| n[aU{‘V hmo OmVo h¢ Omo ’$b Ho$ AÝXa 
~ÝX ahVm h¡&  ¶h Amd¥Îm ~r{O¶ H$m EH$ A{^bjU h¡&

{d{^Þ àH$ma Ho$ VaH$m[a¶m| H$m h‘ Amhma Ho$ O¡go Omo Cn¶moJ H$aVo h¢ do g^r E|{Oñn‘©gñ¶m| 
Ho$ ^mJ hr h¢&  E§{O¶moñn‘©g gñ¶m| Ho$ {d{^Þ ^mJ h‘mao Amhma Ho$ O¡go Cn¶moJr h¢&  dh ¶m 
Vmo n{Îm¶m| Ho$ én ‘|, VZo Ho$ én ‘|, OS>, ’$b ¶m ~rO Ho$ én ‘| hmo gH$Vm h¡&
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H$m¶©H$bmn 20.4

 • AmnHo$ Ka ‘| Amhma ~ZmZo Cn¶moJ {H$¶o OmZodmbo VaH$mar H$s EH$ gyMr V¡¶ma H$s{OE& 

CZH$mo n{Îm¶m±, VZo, OS>, ’$bm| Am¡a ~rOm| ‘| Cn¶moJ {H$¶o OmZodmbo VaH$m[a¶m| H$m  nVm 
bJmBE&  ³¶m AmnH$mo Hw$N> A§Va {XImB© {X¶o ?

    

 

       AmH¥${V 20.8 a) Xmb                b) AZmO                    c) ~mOam

·	 {ÛXb AZmO àmoQ>rZm| Ho$ ‘w»¶ òmoV h¢&  h‘mao Xoe àmoQ>rZm| H$m A{YH$V‘ CËnmXH$Vm© 
VWm Cn^moº$m h¡&  do Vmo àYmZ én go {^Þ-{^Þ AmH$mam| Am¡a a§Jm| ‘| ’$br nmS 
Zm‘H$ ’$b Ho$ AÝXa pñWV ~rO h¢&  do g^r ‘Q>a H$m d§e bo½¶w{‘Zmogr go g§~§{YV 
h¢ CZ‘| CS>X, ‘Q>a Am¡a bopÝQ>b Am{X h¢&.

·	 AZmO, N>moQ>o, H$S>o ewîH$ ~rO h¢ Omo AmdaU ¶wº$ ¶m a{hV hmoVo h¢&  A{YH$Va AZmO 
gm‘mÝ¶én go AZmO H$ho OmVo h¢&  do àYmZén go nmo¶ogr (Poaeceae) Zm‘H$ d§e 
g§~§Yr {d{^Þ àH$ma Ho$ Kmgm| go CËnm{XV {H$¶o OmVo h¢& 

·	 ~mOam H$mog© (Millets) YmÝ¶ h¡ Ohm± àmoQ>rZ H$m ^mJ CZ‘| Johÿ± Am¡a Mmdb H$s 
Anojm Cƒ ahVm h¡&  Odma, ~mOmam (‘moVr ~mOam) Am¡a amJr gmYmaU CXmhaU h¢&  
~rO ~hþV N>moQ>o hmoVo h¢& 

Bgo OmZ br{OE& : ‘H$B©, Mmdb, Johÿ±, ~mbu, AmoQ²>g Am¡a gmaJwZ {díd Ho$ Hw$b AZmO 
CËn{Îm Ho$ 85% gm‘mÝ¶ AZmO h¢& 

Amn{gI MwHo$ h¡ &

·	 gñ`mo _| àOZZ H$m _hËd &

·	 EH$ àmé{nH$ \w$b H$s AmH¥${V IrMZm &

·	 \w$b Ho$ ^mJmo H$s aMZm VWm H$m`© g§~Yr OmZH$mar &

·	 gñ` àOZZ _o§ {H$Q>H$ VWm à{U`mo H$m _hËd &
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Aä¶mg 

I.	 {ZåZmoº$ H$WZmo§ Ho$ {bE Mma {dH$ën {X¶o J¶o h¢&  CZ‘| ghr CÎma MwZH$a {b{IE:

1)	 ~rO Bggo ~ZVm h¡

	 A.	 A§S>me¶ 	 Am.	 ~rOm§S>    B.	  ^«yU	 B©.	 ^«yUH$moe 

2)	 amV {IbZombm ’y$b gm‘mÝ¶V¶m Bg a§J H$m hmoVm h¡

	 A.	 Om‘yZr		  Am.	 bmb 

	 B.	 nrbm 		  B©.	 ídoV (g’o$X) 

3)	 àOZZ ñVa Ho$ ghr ñVa nwînYmar nm¡Ym| ‘| h¡

	 A.	 ¶w½‘H$, ¶w½‘O, ^«yU, ZdmoÐ{^X² 		 Am.	 ¶w½‘O, ¶w½‘H$, ̂ «yU, ZdmoX²{^X²

	 B.	 ZdmoX²{^Ð, ^«yU, ¶w½‘O, ¶w½‘H$		  B©.	 ¶w½‘H$, ̂ «yU, ¶w½‘O, ZdmoX²{^X²

4.	 nw§Ho$ga ‘| 

	 A.	 ~rOm§S> 			  Am.	 ór¶w½‘H$ 

	 B.	 {ÛJw{UV H$mo{eH$mE± 	 B©.	 namJH$U

II. gyº$ eãXm| go Imbr OJh ^[aE

1.	 Zrbo Xb, ‘H$a§X Am¡a VrIo gwJ±Y ¶wº$ ’y$bm| ‘| ............. go namJU {H«$¶m 
hmoVr h¡& 

2.	 g§VmZ ‘| {d{^ÞVm Ho$ AmZo H$m H$maU ................ n«OZZ H$m A{^bjU h¡& 

3.	 ........... namJU {H«$¶m ‘| namJH$Um| H$m A{YH$ Zme (ì¶W©) hmoVm h¡& 

4. {ZfoMZ Ho$ ~mX ............... ~ZVm h¡& 

III. {ZåZmoº$m| Ho$ CÎma {b{IE…  :

1.	 àOZZ {H$go H$hVo h¢ ?

2.	 b¢{JH$ àOZZ {H$go H$hVo h¢ ?

3.	 namJU {H$go H$hVo h¢ ?

4.	 ³¶m {H$Q> {H$gmZm| Ho$ {‘Ì h¢ ?  {ddaU Xr{OE& 

5.EH$ àmé{nH$ ’y$b H$s AmH¥${V ItMH$a ^mJm| H$m Zm‘m§H$Z H$s{OE&
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AÜ¶¶Z - 21

Amhma CËnmXZ … {‘Å>r Am¡a Ob ì¶dñWmnZ

FOOD PRODUCTION : 
SOIL AND WATER  MANAGEMENT

àmUr dÁ¶©

H¥${f ‘| {‘{Å> H$m 

‘hËd 

Amhma g§ajU

Cd©aH$ Ho$ bm^ VWm hm{Z¶m± {‘{Å> ì¶dñWmnZ Ho$ VH$ZrH$ 

O¡d ImX h[aV H«$m§Vr

amgm¶{ZH$ Cd©aH$

Ahma CnmXZ 

{‘{Å> Am¡a Ob 

ì¶dñWmnZ 

Amhma Am¡a nmofH$VËdm| Ho$ ~mao ‘| h‘Zo ~hþV {df¶m| H$m AÜ¶¶Z {H$¶m h¡&  ³¶m h‘ Bgo 
Z OmZo {H$ h‘mao Amhma h‘H$mo H$hm± go àmá H$aVo h¢ ?

H¥${f Ho$ {~Zm {díd OrdV Zht ah gH$Vm&  AnZo Amhma Ho$ {bE {H$gmZm| na {Z^©a h¢&  
Bgr{bE h‘ CZH$mo  AÞXmVm H$hVo h¢& 

H¥${f, (IoVr H$aZm) ’$gb n¡Xm H$aZo Am¡a newYZ ~‹T>mZo H$m {dkmZ Am¡a H$bm h¡&  H$nmg, 
D$Z, O¡gr H$B© dñVy¶| h‘H$mo gñ¶m| Am¡a àm{U`mo go, àmá hmoVr h¡&  {díd ‘| H¥${f hr A{YH$V‘ 
‘hËd H$m CÚmoJ h¡&  d¡km{ZH$ {dYmZ Am¡a Vm§{ÌH$Vm Ho$ IoVr~mS>r H$mo CËnmXZ ~T>mVr h¡&  
gwYmao gñ¶ àH$mam| H$s A{^d¥{Õ Am¡a Cd©aH$m| Zo Hw$N> àYmZ ’$gbm| H$mo gwYmam h¡&  d¡km{ZH$ 
newYZ nmbZ Am¡a àOZZ Zo àm{U¶m| go CËnÞ ‘m±g H$s ‘mÌm VWm CËnÞm| H$mo ~T>mdm Xr h¡&  
gmW hr, Q´>m³Q>am| H$m Cn¶moJ Am¡a AÝ¶ AmYw{ZH$ H¥${f CnH$aUm| Zo H¥${f H$m{‘©H$m| H$s OéaV 

H$mo H$‘ H$a {X¶m h¡&
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H¥${f go AË¶wÎm‘ ’$gb nmZo Ho$ {bE H¥${f g‘wXm¶ H$mo Adí¶H$ h¡ …

 · ñdñW ~rO 

 · CnOmD$ ^y{‘ H$s Amdí¶H$Vm 

 · Ob Am¡a qgMmB© H$s AZwHy$bVmE±

 · Jmo~a Am¡a Cd©aH$

 · nyaH$ gm‘m{OH$ Am¡a Am{W©H$ n[apñW{V 

 ·’$gb ‘yë¶ {gÕm§V AÀN>o CËnmXZ Ho$ {bE AÀN>m ‘yë¶

 · {dkmZ Am¡a VH$ZrH$ 

³¶m AmnZo {H$gr AÝ¶ H$maH$mo§ Ho$ ~mao ‘| gmoMm h¡ ?  AmnHo$ {‘Ì Am¡a {ejH$ Ho$ gmW MMm© 

H$s{OE& 

H¥${f ^maV ‘| A~ ^r ~S>m ì¶dgm¶ ahm h¡ Omo h‘mar Am~mXr Ho$ {demb ^mJ H$mo H$m¶© {ZaV 

H$aVm h¡&  h‘mao amï´> H$s g’$bVm h‘mar Am{W©H$ g§nÞVm H¥${f H$s JwUdÎmm Am¡a à^mdr CËnmXZ 

na {ZVm§V Adb§{~V h¡& AZoH$ H$maH$ H¥${f na à^md S>mbVo h¢&  H¥${f ~S>r hr g§H$sU© EH$ 

‘w»¶ gmh{gH$ CnH«$‘ h¡&  Bg{bE H¥${f joÌ Ho$ ~¥hV² {dñVma g‘ñ¶mE± Am¡a H¥${f joÌ ‘| gmYZm 

Am{X H$mo g‘PZm EH$ ‘hËdnyU© H$m¶© h¡&

H¥${f ‘| {‘Å>r H$m ‘hËd Importance of soil in agriculture
{‘Å>r ³¶m h¡ ?  {‘Å>r, ¶h ^y{‘ H$s Cnar gVh h¡, Omo O¡{dH$ VWm AO¡{dH$ nXmWm] ‘| 

~Zr h¡&  gm‘mÝ¶V… ¶h D$d©aH$ hmoVr h¡ Am¡a gOrdmo Ho$ {bE AmYma h¡&  ¶h aMZm EH$ ñWmZ 

go Xÿgao ñWmZ OmZo na {^Þ {^Þ ahVr h¡&  {‘Å>r ‘mZdm| H$s g^r {H«$¶mH$bmnm| ‘| ‘hËdnyU© 

nmÌ {Z^mVr h¡& AWm©V àË¶j AàË¶j én go h‘mam OrdZ {O{d¶mo H$mo {‘Å>r go àmá h¡&  

H$m¶©H$bmnm| ‘| {‘Å>r H$m nmÌ ‘hËd H$m h¡&  gM Vmo ¶h h¡ {H$ h‘ g~ H$mo àË¶j ¶m AàË¶j 

én ‘| {‘Å>r  go hr OrdZ {‘bVm h¡&  Bgr Vah g^r Ordr ^r {‘Å>r go hr OrdZ àmá H$aVo h¢& 

{‘Å>r H$mo Amdí¶H$ ñVa Ho$ én ‘| AIÊS> én go h‘ Ag§»¶mV nrT>r¶m| H$mo ñWmZm§V[aV H$a 
gH$Vo h¢&  ’$gb {‘Å>r Ho$ ‘mÜ¶‘ go Ob Am¡a I{ZO O¡gr Adí¶H$VmAm| H$mo àmá H$aVo h¢&  

dh ’$gbm| H$mo Aml¶ XoVr h¡&  gñ¶m| Ho$ {bE dh EH$ ‘yb^yV nmofH$ VËdm| H$m Hw§$S> h¡&  Bg 

àH$ma H¥${f Amhma CËnmXZ ‘| {‘Å>r Ho$ nmÌ H$mo {deof COm±Ja H$aVm h¡&

{‘Å>r Ho$ ì¶dñWmnZ (à~ÝY) H$s Adí¶H$Vm…  
 {‘Å>r Amhma CËnmXZ na à^md S>mbZodmbo ‘hËd Ho$ H$maH$m| ‘| EH$ h¡&  ’$gb Ho$ 
gñ¶m| Ho$ {bE CZHo$ ñdñW d¥{Õ VWm Cƒ CnO Ho$ {bE nmofH$ VËdm| H$s Adí¶H$Vm hmoVr h¡&  
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nmofH$ VËd àmá H$aZo ’$gb erK« d¥{Õ àmá H$aVo h¢&  ñdñW ahVo h¢ Am¡a Bg{bE amoJm| Ho$ à{V 

AdamoY {XImVo h¢&  {Og {‘Å>r ‘| Adí¶H$ nmofH$ VËdm| H$mo g§^aU H$aZo H$s Cƒ ¶mo½¶Vm h¡ 

dhr CnOmD$ {‘Å>r h¡& {‘Å>r H$s CËnmXZerbVm Am¡a H$m¶©erbVm AZoH$ H$maH$m| na {Z^©a ahVr 

h¡&  CZ‘| {‘Å>r H$s CnOmD$nZ, Obg§^aU, ^y{‘ H$s T>bmZ Ob-gmaUr H$s JharB©, Obdm¶w 

Am¡a H¥${f Am{X h¢&

Bgo Om{ZE
{‘Å>r {dhrZ H¥${f 
³¶m {‘Å>r Ho$ Cn¶moJ Ho$ {~Zm h‘| ’$gbm| H$s d¥{Õ H$amZm g§^d h¡ ?  ‘mZd ~w{Õ‘Îmm Zo 

Bgo gmÜ¶ {H$¶m h¡&  {‘Å>r Ho$ {~Zm Hw$N> {Z{X©ï> ’$gbmo§ H$s d¥{Õ H$amZo H$s Vm§{ÌH$Vm àmá h¡&  
Cg‘| gñ¶m| H$mo CZHo$ OS>g{hV nmofH$ VËdm| Ho$ {db¶Z ‘| d¥{Õ H$amVo h¡&  Bgo h¡S´>monmoZrŠg 
H$hVo h¢&  h‘ Cgo  {‘Å>r {dhrZ H¥${f ^r H$hVo h¢& 

gñ¶ EH$ àH$ma H$m O¡{dH$ H$maImZm  h¡ Cgo EH$ ~S>r g§»¶m Ho$ H$ƒo nXmWm] H$s Adí¶H$Vm 
h¡&  BZ‘| H$m~©Z, h¡S´>moOZ, Amp³gOZ, Z¡Q´>moOZ, ’$mñ’$moag, nmoQ>m{e¶‘, J±YH$, ‘o¾r{e¶‘, 
H¡$b{e¶‘, bmohm, å¶m§JZrg, OñVm, Vm±~m, ~moamoZ Am¡a AÝ¶ h¡&  gñ¶, H$m~©Z, h¡S´>moOZ, Z¡Q´>moOZ 
Am¡a Amp³gOZ H$mo hdm Am¡a Ob go àmá H$aVo h¢&  AÝ¶ A{YH$V‘ nmofH$VËd H$‘ ‘mÌm ‘| 
Adí¶H$ h¢&  A{YH$V‘ nmofH$VËd ~hþV H$‘ ‘mÌm ‘| {‘Å>r ‘| ahVo h¢& do {‘Å>r ‘| H$m’$s ‘mÌm 
‘| CnpñWV ahVo h¢&  àm{á H$s g‘ñ¶m Z¡Q´>moOZ ’$mñ’$moag Am¡a nmoQ>m{e¶‘ H$s h¡&  BZ‘| EH$ 
¶m A{YH$ H$s H$‘r go {‘Å>r ’$gb CËnmXZ H$mo gr{‘V H$a XoVr h¡& 

{‘Å>r ì¶dñWmnZ H$s Vm§{ÌH$Vm (VH$ZrH$s) 

{‘Å>r ì¶dñWmnZ ‘| g^r à{H«$¶mE±, Aä¶mg Am¡a {‘Å>r VWm CgHo$ CnOmD$nZ Ho$ g§ajU 
H$aZo Ho$ Vm{H$ ’$gb AÀN>r Vah d¥{Õ nmH$a CnO AÀN>m Xo gHo$ BZ g~go g§~§{YV h¡&   

{Vd« Am¡a XrK©H$m{bH$ H¥${f ^y{‘ H$s CËnmXZ e{º$ H$mo H$‘ H$a XoVm h¡&  

{_hr H$mo ì`dpñWV H$aZo Ho$ Xmo _w»` {dYmZ h¡ & O¡go

· ^y{‘ H$s gVh H$s {‘Å>r H$m jaU (AnaXZ) 

· {‘Å>r H$m Ob g§VwbZ ~Zm¶o aIZm Am¡a Vmn_mZ H$m {Z¶§ÌU& 

H$m¶©H$bmn 22.1

{‘Å>r Ho$ A‘yë¶ nmofH$VËd ¶m Vmo hm{Z àmá H$aVo h¢ ¶m AZoH$ àH$mam| go {ZH$mb {b¶m 

OmVmh¡&  ’$gb H$mQ> boZo Ho$ ~mX h‘ {‘Å>r Ho$ A{YH$V‘ nmofH$VËdm| H$mo {ZH$mb boVo h¢&  ³¶m 

h‘ Bg ZwH²$gmZ H$mo Q>mb gH$Vo h¢ ? 
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H$m¶©H$bmn 22.2

{‘Å>r Ho$ AnaXZ Ho$ ~mao ‘| {df¶ g§J«hU H$s{OE VWm {‘Å>r AnaXZ Ho$ H$maU VWm CgH$mo 

amoH$Zo Ho$ Cn¶moJ Ho$ ~mao ‘| {Q>ßnUr {b{IE&  AmnHo$ {df¶ g§J«hU {‘Ìm| Ho$ gmW MMm© H$s{OE& 

{H$g àH$ma Ho$ H¥${f - Aä¶mg {‘Å>r AnaXZ H$mo H$‘ H$a gH$Vo h¢ ?  {‘Å>r AnaXZ go CX²^yV 

AÝ¶ g‘ñ¶mE± Am¡a H$m¡Z gr h¢ ?  ³¶m AmnHo$ Kaoby CÚmZ ¶m embm CÚmZ ‘| nmofH$ VËdm| H$m 

ZwH²$gmZ hmo ahm h¢ ?  Bgo amoH$Zo Ho$ {bE Amn H$m¡Z go Cnm`m| H$mo gwPmVo h¢ ?

{‘Å>r Ho$ nmofH$ VËdm| H$mo ~Zm¶o aIZo Ho$ Cnm¶& 

Bgo Om{ZE

{‘Å>r H$m AnaXZ AWdm jaU dh à{H«$¶m h¡&  ^y{‘ H$s Cnar gVh H$s {‘Å>r, Z¡g{J©H$ 

nmUr BZHo$ à^md go {ZH$b OmVr h¡&  Hw$N> {deof pñW{V¶m| ‘| H$^r H$^r H¥${f ^r AníXZ 

H$m H$maU ~ZVr h¡&  n[aUm‘V… {‘Å>r ‘| VËdm| H$s H$‘r {Z‘m©U hmoVr h¡& 

{_Å>r H$m ghr Cn¶moJ 

{_Å>r ‘| CÝhr  ’$gbm| H$mo CJmH$a {OZHo$ {bE ¶h gyº$ h¡, h‘ {‘Å>r Ho$ nmofH$VËdm| Ho$ 

ZwH²$gmZ H$mo H$‘ H$a gH$Vo h¢&  ^y{‘ na EH$ ñWm¶r ham AmdaU ~ZmE aIZm AÀN>m h¡ O¡go 

T>bmD$ Omo AnaXZ Ho$ {bE IVaZmH$ h¡& 
’$gbm| H$m gñ¶mdV©Z

’$gbmo§ H$m gñ¶mdV©Z àmMrZV‘ VWm à^mdr ¶moOZm h¡ Omo {‘Å>r H$s CËnmXZe{º$ H$mo 

~ZmEo aIVm h¡ AZoH$ {H$gmZ EH$Xb Am¡a {ÛXb ’$gb H$mo EH$ H«$‘~Õ àH$ma go EH$ Ho$ ~mX 

EH$,AZoH$ {d{^Þ ’$gbm| n¡Xm H$aVo h¢&  F$Vw Ho$ ~mX Xÿgar F$Vw ‘| EH$ hr àH$ma Ho$ ’$gb 
n¡Xm H$aZo H$s Anojm ¶hm AÀN>m h¡&  gñ¶mdV©Z ‘| Z¶o F$Vw ‘| ’$gb nhbo H$s Anojm {^Þ 

d§e H$s h¡&  h‘ YmZ ¶m amJr H$mo EH$ F$Vw ‘|, VXZ§Va EH$ {ÛXb YmÝ¶ O¡go ‘y±J’$br H$mo n¡Xm 
H$a gH$Vo h¢&

gmo{ME… Amhma H$s A{YH$ ‘m±J ahZodmbo ^maV O¡go Xoe ‘| gñ¶mdV©Z nÕVr ³¶m R>rH$ h¡ ?

’$gb gñ¶mdV©Z H$sQ>‘hm‘mar Am~mXr {Z¶§ÌU H$aZo ‘| ^r ghm¶H$ h¡&  

gmYmaU Vm¡a na H$sQ>‘hm‘mar Am¡a amoJH$maH$ Ordr {d{eï> A{VWo¶ h¡&  CXmhaU Ho$ {bE Mmdb 

VZo H$m ^oXH$ A{YH$Va Mmdb hr Amhma ê$n ‘| boVm h¡&  AJa Amn YmZ H$mo AÝ¶ ’$gb 

Ho$ gmW AmdV©Z Zht H$a|Jo Vmo ZmeH$ Ordm| H$s Am~mXr ~‹T>Vr h¡ ³¶m|{H$ Amhma h‘oem àmá 

hmoVo ahVm h¡&  {’$a ^r AJa Amn {ÛXb gñ¶m| H$mo ~mX ‘| CJm¶|Jo Vmo Amhma àm{á Zht ahZo 
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Ho$ H$maU amoJH$maH$ H$sQ>m| Ho$ ‘aZo Ho$ g§^mdZm ahVr h¡&

nmofH$ VËdm| Ho$ ZwH²$gmZ amoH$Zo ‘| gñ¶mdV©Z H¡$go ghm¶H$ h¡ ? {‘Å>r AnaXZ Ho$ {déÕ 

gñ¶mdV©Z CƒVa ajm XoVr h¡&  Omo ’$gb| gmW ‘| d¥{Õ nmVo h¢ do {‘Å>r AnaXZ H$mo amoH$Zo 

‘| ~S>o ghm¶H$ h¢&  gñ¶mdV©Z go {d{^Þ àH$ma Ho$ ‘ybV§Ì bä¶ h¢&  Hw$N> gñ¶m| ‘| Jhao ‘yb 

ahVo h¢&  Hw$N> j¡{VO én ‘| ’¡$bVo h¢ Vmo AÝ¶ Jhao OmVo h¢&  Eogo ’$gbm| H$m AmdV©Z {‘Å>r H$s 

Cd©aVm H$mo g‘¥Õ H$amVm h¢&

nVm H$s{OE… ³¶m AmnZo a¡μOmo{~¶‘ Zm‘H$ OrdmUw Ho$ ~mao ‘| ³¶m Amn OmZ gºo$ h¡ ? do 

H$hm± {Zdmg H$aVo h¢ ? {‘Å>r Cd©aVm ~Zm¶o aIZo ‘| do H¡$go ‘XX H$aVo h¢ ?  kmV H$s{OE&

{‘l ’$gb Am¡a Jw{UV ’$gb…

{‘l’$gb ‘| {H$gmZ EH$ ‘w»¶ ’$gb H$mo EH$ gmW Cgr ^y{‘ ‘| CJmVm h¡&  {‘l ’$gb 

V§ÌkmZ H$mo ewîH$ Am¡a AmÐ© XmoZm| Vah H$s ̂ y{‘¶m| ‘| AZwgaU {H$¶m Om gH$Vm h¡&  Bg VH$ZrH$s 

‘| ’$gb| {‘Å>r Ho$ nmofH$VËdm| H$mo gabVm go Cn¶moJ H$aVo h¢&  {H$gr EH$mH$s nmofH$VËd H$m 

A{YH$V‘ Cn¶moJ Zht hmoVm&  {H$gmZ g‘wXm¶ H$mo ’$gb ZwH$gmZ Ho$ {déÕ EH$ àH$ma H$s ajm 

XoVr h¡&  Xÿgam Cn¶moJ, dh AZmO, {ÛXb YmÝ¶ Vob Ho$ ~rO Am¡a Mmam Am{X H$mo g‘H$mb 

‘| àmá H$agH$Vm h¡& 

H¥${f Ho$ {bE gr{‘V ^y{‘ hr àmßV h¡&  AV… à{V ho³Q>oa Ho$ CnO ~‹T>mZo Ho$ ‘mJm] H$mo Ty>±T>Zm 

h¡&  EH$ ‘mÌ ‘mJ© Jw{UV μ’$gb H$s Amoa OmZm h¡&  h‘| EH$ gmb ¶m F$Vw ‘| EH$ go A{YH$ 

’$gbm| H$mo n¡Xm H$aZm h¡&  BgHo$ {bE CÎm‘ qgMmB© gmYZm| d H$‘ g‘¶ H$s Zgb| Mm{hE&  

h‘ ^maV ‘| Jw{UV ’$gb H$m AZwgaU, ~m{b©, Amby Am¡a VaH$m[a¶m|   H$mo YmZ, ‘H$B©, Odma 

Am¡a ~mOam O¡go ’$gbm| Ho$ gmW H$a aho h¢&  AmnHo$ àXoe ‘| {H$gmZ ³¶m H$aVo h¢ ? 

nVm bJmB©¶o… {‘l ’$gb Am¡a Jw{UV ’$gb BZ‘| A§Va ñnï> H$s{OE& 

^y{‘ H$m AZwn¶moJ 

H$B© {H$gmZ {‘Å>r H$s Cd©aVm H$mo ~‹T>mZo Ho$ {bE EH$ ¶m Xmo F$VwAm| VH$ ^y{‘ H$mo Cn¶moJ 

{H$¶o{~Zm aIVo h¢&  do ^oS> ~H$[a¶m| H$mo dhm§§ MaZo Am¡a Cg ^y{‘ na ahZo XoVo h¢&  CZHo$ dÁ¶© 

go ^y{‘ g‘¥Õ ~ZVr h¡& 

{‘Å>r Ho$ ì¶dñWmnZ ‘| H$m~m©{ZH$ ImX H$m nmÌ 

{‘Å>r Ho$ H$m~m©{ZH$ Ðì¶ ‘| VmOm H$m~m©{ZH$ Ðì¶ Am¡a (h`y‘g) ImX `wŠV {‘Å>r ahVr h¡&  
VmOo H$m~m©{ZH$ Ðì¶ ‘| ‘¥V gñ¶ Am¡a àm{UÐì¶ VWm àm{UdÁ¶© ^r ahVm h¡&  {‘Å>r Ho$ Ordr 
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Eogo H$m~m©{ZH$ Ðì¶ H$mo (AmJm©{ZH$ Ðì¶) ‘hrZ H$m~m©{ZH$ Ðì¶ VWm ImX {‘Å>r ‘| énm§V[aV 

H$aVo h¢&  Bgo øy‘g {‘Å>r H$hVo h¢&  {‘Å>r H$s g§MaZm gwYmaVr h¡, {‘Å>r   AnaXZ H$mo amoH$Vr 

h¡, Ob H$mo ~ZmE aIVr h¡&  Am¡a nmofH$ VËdm| H$mo g‘¥Õ H$amVr h¡& 

H$m~m©{ZH$ ImX, T>rbr {‘Å>r H$mo ~m±YVm h¡, Ob g‘mZo H$s eº$s ~‹T>mVo h¡, hdmXma aIVo 

h¡, ‘ybm| H$mo {‘Å>r Ho$ AÝXa Kw‘Zo ‘| ghm¶H$ ~ZVr h¡, gñ¶ nmofH$ VËdm| H$mo OmoS>Vr h¡ Am¡a 

’$gb Ho$ {bE Cn¶moJr gyú‘mUw {H«$¶merbVm H$mo ~‹T>mVr h¡& 

gmo{ME… H$moB© H¥$fH$ n[adma newJmo~a go Cnb| ~ZmVm h¡&  BZ Cnbm| H$mo do bmoJ B§YZ Ho$ 

én ‘| agmoB© ~ZmZo VWm Ob Ja‘ H$aZo Cn¶moJ H$aVo h¢&  Bg Aä¶mg Ho$ hm{Z¶m± H$m¡Z gr h¡ ?

  H$m~m©{ZH$ ImX H$mo A{YH$ ‘mÌm ‘| S>mbZm Mm{hE&  Cgo ~rO ~moZo Ho$ nhbo ¶m ZdmoXm{^Xm| 

H$mo ~moZo Ho$ nhbo {‘bmZm ({‘{lV H$aZm) Mm{hE&  ’$gb Ho$ Fw$Vw Ho$ ‘Ü¶ ‘| hr H$m~m©{ZH$ 

ImXm| H$mo ³¶m| Zht {_bmZm Mm{hE {H$gmZ BgHo$ ~Xbo ³¶m H$a gH$Vo h¢ ?

H$m§nmoñQ> V¡¶ma H$aZm 

H$m~m©{ZH$ Ðì¶m| go h‘ ImX H¡$go ~Zm gH$Vo h¢ ?  àmH¥${VH$ AnKQ>Z à{H«$¶m g§H$s©U 

H$m~m©{ZH$ Ðì¶ H$mo ImX ‘| n[ad{V©V H$aVr h¡&  {’$a ^r h‘ Bg à{H«$¶m H$mo {Z¶{‘V H$aHo$ 

{eK« J{V Xo gH$Vo h¢&  nhbo h‘ H$m~m©{ZH$ Ðì¶ H$mo EH$ JS²>T>o ‘| ¶m nmÌ ‘| BH$Q²>R>m H$aVo 

h¢&  {‘lU ‘| AnKQ>Z erK« hmoVm h¡&  ³¶m|{H$ AnKQ>Z Ho$ {bE n[apñW{V¶m± AZwHy${bV ahVr 

h¡&  ¶h CËnmXZ hr H$m§nmoñQ> h¡ Omo AÀN>r Vah AnK{Q>V H$m~m©{ZH$ Ðì¶ Am¡a nmofH$VËd 

øy‘g  {_Å>r h¡ &

H$m¶©H$bmn 22.2

Amn AnZo {H$MZJmS>©Z Ho$ {bE H$m§nmoñQ> V¡¶ma H$aZm MmhVo hm|Jo&  Amn EH$ ~Ho$Q> ¶m EH$ 

ßbmpñQ>H$ W¡br ‘| ^r H$m~m©{ZH$ dÁ¶© H$mo AWm©V² do{OQ>o~b {N>bH|$, Jmo~a, noS> go {Jar hþB© 

n{Îm¶m±,

’$gb Ho$ Adeof ¶m AnV¥U H$mo ^r Cg‘| S>mb gH$Vo h¢&  do ~S>o hmo Vmo CÝho N>moQ>o-N>moQo 

Qw>H$S>o H$s{OE&  CZ na EH$ ñVa {‘Å>r ’¡$bmBE&  Cg Ðì¶ H$mo Jrbm aIZo Ho$ {bE WmoS>m Ob 
{N>S>H$mBE&  Eogo ñVa J‹S>T>m ¶m W¡br Ho$ ^aZo VH$ g§J«h H$aVo OmBE&  àË¶oH$ g§J«h - ñVa na 

Ob {N>S>H$mVo a{hE&  gyú‘mUw H$m~m©{ZH$ Ðì¶ H$mo gabV‘ ê$nm| ‘| VmoS>Vo h¢&  Cg‘o Hw$N> H|$MwE 

{‘bmE± Vmo dh ^r CÎm‘ h¡&  Cgo 8 go 10 gámhm| VH$ d¡go hr N>moS> Xr{OE&  An H$m§nmoñQ> 
Cn¶moJ Ho$ {bE V¡¶ma h¡& 
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O¡d Cd©aH$

H$^r H$^r {H$gmZ gOrd gyú‘Or{d¶m| O¡go a¡μOmo{~¶‘, AμOmoQ>mo~¡³Q>a, AμμOmobm, Z¡Q´>mo~¡³Q>a, 

Am¡a ’$mñ’$mo{Q>H$m H$mo {‘Å>r ‘| {‘bmVo h¢& Eogo Or{d¶m| H$mo {‘{Å> ‘| {‘bmZo ‘| {‘Å>r H$s Cd©aVm 

~‹T>Vr h¡ Am¡a gñ¶m| H$s d¥{Õ ^r hmoVr h¡&  ¶o Ordr AnZr {H«$¶merbVm go nmofH$VËdm| H$mo 

{‘bmVo h¢ Am¡a Cd©ame{º$ H$mo ~‹T>mZo ‘| ghm¶H$ hmoVo h¢, Am¡a ’$gb Ho$ CËnmXH$m| H$s JwUdÎmm 

H$mo gwa{jV H$aVo h¢&

Bgo Om{ZE… CXmhaU Ho$ {bE a¡μOmo{~¶‘, EμOQ>mo~¡³Q>a, AgoQ>mo~¡³Q>a Am¡a Zrbhaoe¡dmb 

Z¡Q´>moOZ H$mo J{Verb ~ZmZo ‘| ghm¶H$ h¢&  EH$ O¡d Cd©aH$ O¡go ’$mñ’$mo{Q>H$m ’$mñ’$moag H$mo 

J{Verb ~ZmVm h¡&

{‘Å>r ì¶dñWmnZ ‘| amgm¶{ZH$ Cd©aH$ H$m nmÌ 

’$gb CËnmXZ ‘| amgm¶{ZH$ Cd©aH$ à‘wI nmÌ {Z^mVo h¡&  gñ¶ d¥¥{Õ Ho$ {bE Adí¶H$ 

àYmZ nmofH$ H$mo nmZo Ho$ {bE CÝho H¥${Ì‘ ar{V go ~Zm¶m OmVm h¡&  CZ‘| {d{eï> AZwnmV ‘| 

VV²jU Cn¶moJ gmÜ¶ én ‘| nmofH$VËd hmoVo h¢& Adí¶H$VmZwgma h‘ CgHo$ à‘mU H$m Cn¶moJ 

H$a gH$Vo h¢&  {‘Å>r narjU go Adí¶H$Vm H$m n[a‘mU H$mo kmV H$a gH$Vo h¢&  {H$gmZ, 

Adí¶H$VmZwgma H$s EH$, nmofH$ VËd ¶m {‘{lV Cd©aH$ H$mo MwZ gH$Vo h¢&  CXmhaU Ho$ {bE   

EZ-{n-Ho$-Z¡Q´>moOZ, ’$mñ’$moag Am¡a nmoQ>m°{e¶‘&  ‘mZmonmoQ>m{e¶‘ ’$mñ’$moQ> ‘| Cƒ ‘mÌm ‘| 

’$mñ’$moag Am¡a nmoQ>m{e¶‘, XmoZm| h¡&  ¶y[a¶m EH$ Z¡Q´>moOZr¶ Cd©aH$ h¡ Omo Z¡Q´>moOZ Zm‘H$ EH$ 

‘mÌ nmofH$ VËd H$m g§^aUm H$aVm h¡&

amgm¶{ZH$ Cd©aH$m| H$s g‘ñ¶mE± 

amgm¶{ZH$ Cd©aH$ {‘Å>r ‘| AZoH$ bdUm| H$mo {‘bmVo h¢&  BZ‘| Hw$N> H$m ñd^md g§J«{hV 

hmoH$a {‘Å>r Ho$ bjUm| H$mo ~XbVo h¢&  Bggo {‘Å>r H$s hm{Z nhþMVr h¡&  amgm¶{ZH$ Cd«aH$m| 

Ho$ A{YH$ Cn¶moJ go ñWb Am¡a Ob _m{bÝ` hmo gH$Vm h¡&  ¶h Obr¶ Or{d¶m| VWm CZHo$ 

{Zdmg ñWmZna à^md S>mbVo h¢& 

{‘Å>r g§ajU Ho$ {bE n¶m©¶ H¥${f Aä¶mg
H$m~m©{ZH$ H¥${f EH$ Eogm H¥${f h¡&  ñdén h¡ Omo {‘Å>r H$s CËnmXZerbVm Am¡a H¥${fjoÌ H$mo 

H$sQ>{Z¶§ÌU ’$gb AmdV©Z, ham ImX, H$m§nmoñQ> Am¡a O¡dH$sQ> {Z¶§ÌU O¡go VH$Zr{H$¶m| na 

Adb§{~V h¡&  H$m~m}{ZH$ H¥${f amgm¶{ZH$ Cd©aH$ d H¥${Ì‘ H$sQ>ZmeH$ Am¡a Am¡fYm| Cn¶moJ H$mo  
gr{‘V AV… ¶o n[aga Eogr ñZohr h¡& 
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Ob ì¶dñWmnZ (à~ÝY) 

h‘ g~H$mo nVm h¡ {H$ Ob H¥${f Ho$ {bE EH$ 

J§^ra AË¶mdí¶H$ dñVw h¡&  Ob H$s Cn¶mo{JVm 

Ho$ Aä¶mg AJbo XeH$m| ‘| {díd Ho$ AZoH$ ̂ mJm| 

‘| Vrd« Ob Am¡a n¶m©daU g§H$Q> bm¶oJm&  

Amhma CËnmXZ Am¡a AÝ¶ H¥${f CËnmXZ 

Z{X¶m| Ho$ VWm ^yOb Ho$ 70% ^mJ bo boVo h¢&  

AmH¥${V 22.1 ‘| Xem©¶o J¶o ar{V go ‘mZdr¶ H$m¶©H$bmnm| Ho$ {bE Ob H$s EH$ Vrd« ñnYm© h¡&  

AmH¥${V 22.1 H¥${f Am¡a Kaobw Ob Cn¶moJ H$s Adí¶H$Vm H$mo Xem©Vm h¡&  Jm±dm| ‘| Ob {ddmX 

gm‘mÝ¶ h¡&  h‘| ¶h ^r ‘mby‘ h¡ {H$ A§Vaam©Á¶ Am¡a A§Vam©ï´>r¶ Ob {ddmX ^r h¢& 
h‘mar H¥${f nÕ{V¶m| go h‘mam n¶m©daU ^r g§H$Q> ‘| h¡&  H$m¡Z gr nÕ{V¶m± n¶m©daU Am¡a 

n[apñW{VH$ V§Ì H$mo hm{Z nhÿ±Mm ahr h¢ ?  Bg g‘ñ¶m na H$madmB© Z H$a| Vmo dh ~‹T>H$a CgH$m 

à~ÝY H$aZm ‘wpíH$b hmo OmVm h¡&

H¥${f ‘| Ob H$m à^mdembr à~ÝY

AmH¥${V 22.2 gñ`m| _| {d{dY àH$ma Ho$ OS>

à^mdembr qgMmB© Xmo H$maH$m| H$mo OmoS>Vm h¡… ghr 

‘mÌm ‘| ghr g‘¶ ‘| Ob H$mo Cn¶moJ H$m à~ÝY 

H$aZm Am¡a EH$ D$Om©-à^mdr qgMmB© V§Ì ñWm{nV 

H$aHo$ Cgo ~Zm¶o aIZm h¡&  CÎm‘ Ob à~ÝY H$m 

‘Vb~ qgMmB© Ob H$s ’$gb Ho${b`o ‘m±J Ho$ gmW 
OmoS>Zm h¡&

Ob à~ÝY H$mo gwYmaZo Ho$ {bE {H$gr H$mo ^r nhbo 
’$gb VWm CgHo$ ‘ybV§Ì (OS>V§Ì) Ho$ ~mao ‘| 

OmZH$mar àmá H$aZm h¡&  à^mdr qgMmB© go Ob 

db¶ g§V¥á hmo Om¶oJm&  dh gVhr àdmh hmoZo Zht 

XoVm ¶m dh ‘ybV§Ì Ho$ ZrMo [agVm h¡&  à^mdr qgMmB© Ho$ {bE g‘¶ ^r à‘wI ~mV h¡&  {‘Å>r 

‘| pñWV Ob H$s _mÌm H$m{ZU©` H$ao Vmo  g‘mB© VWm Ob [aº$Vm AmnH$mo ‘mby‘ aho Vmo&

AmH¥${V 22.1 Ob Cn¶moJ 

H¥${f

CÚmoJ
ZJanmbrH$

OS> db`    
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gmo{ME… AmH¥${V 22.2 ‘| {XIm¶o J¶o gñ¶m| H$m AdbmoH$Z H$s{OE&  H$m¡Z go gñ¶m| H$mo 

A{YH$ Ob Mm{hE ?  Amn Eogm ³¶m| g‘PVo h¢ ?

’$gb F$Vw 

qgMmB© H$m ‘yë¶ Ob H$s Cn-

bãY VVm

’$gb Ho$ 

A{^bjU
{dkmZ Am¡a 

Vm§{ÌH$s’$gbm| H$s OmZH$mar 
Am¡a CZHo$ {bE Ob 

H$s Adí¶H$Vm 

gm‘m{OH$ {Z¶‘ 

Am¡a Aä¶mg

AÝ¶ ’$gbm| 
Ho$ gmW VwbZm 
Am¡a H¥${f H$m¶©

{‘Å>r H$m àH$ma Am¡a 
wgHo$ A{^bjU

H¥${f Ob à~ÝY na 
à^md S>mbZodmbo 

H$maH$ A§e

AmH¥${V 21.3 H¥${fOb à~ÝY na à^md S>mbZodmbo H$maH$ A§e 

à^mdH$mar qgMmB© V§Ì A{YH$V‘ à^mdembr ~ZmZm h¡ VWm H$m{‘©H$ l‘ Am¡a ny±Or 

Adí¶H$VmAmo H$mo H$‘ H$aZm h¡& {H$gmZ Omo qgMmB© V§Ì H$m Cn¶moJ H$aVo h¢ dh EH$ ñWb go 

Xÿgao ñWb EH$ ’$gb go Xÿgao ’$gb, gmb Xa gmb Am¡a EH$ {H$gmZ go Xÿgao {H$gmZ ‘| A§Va 
{XImVr h¡&   AmH¥${V 21.3 qgMmB© nÕ{V¶m| ‘| Hw$N> à‘wI {dMmam| H$mo Xem©Vm h¡& 

qgMmB© nÕ{V¶m| na à^md S>mbZodmbo H$maH$

H$m¶©H$bmn 21.3

gmdYmZr go AmH¥${V 22.3 Xo{IE&  dh Hw$N> à‘wI H$maH$m| H$s gyMr Xr h¡ Omo {g§MmB© nÕ{V¶m| 

na à^md S>mbVo h¢&  gmdYmZr go n{T>E&  ha EH$ H$maH$ {H$g àH$ma H¥${f Ob à~ÝY na 
à^md S>mbVm h¡ - Bgo {XImZo Ho$ {bE EH$ CXmhaU Xr{OE&  AnZo {‘Ìm| Ho$ gmW {dMma 

{d{Z‘¶ H$s{OE& 
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gm‘mÝ¶ qgMmB© nÕ{V¶±m
i)  ~w§XnmV qgMmB© 
ii) {N>S>H$md qgMmB©
iii) ZmbrXma qgMmB©

H$m¶©H$bmn 21.4

• qgMmB© Ho$ àH$mam| H$s VWm CZ àH$mamo ‘| qgMmB H$s`o OmZodmbr \$gbm| H$s OmZH$mar 

g§J«{hV H$s{OE& 
^maV ‘| har H«$m§{V…

h[aV H«$m§{V… 

harV H«$m§{V H¥${f CËnmXZ Ho$ {bE EH$ daXmZ gm{~V hwAm h¡ Omo A{YH$ CËnmXZerb 
{d{^Þ ~rO, Cd©aH$m| H$m ~‹T>o Cn¶moJ Am¡a gwYmao qgMmB© nÕ{V¶m| H$m àñVwVrH$aU go g§~§{YV 
h¡&  1968 B ‘| {d{b¶‘ Jm°S> Zo Bg H$m¶© H$mo {Zé{nV {H$¶m&  Bg Ama§{^H$H$m¶© ‘| A{YH$ 
CnOXoZodmbo {d{^Þ AZmO-XmZo, qgMmB© Ho$ {dñV¥V {dYmZ H$m {dñVma g§H$[aV ~rOm| H$m {dVaU 
qgWo{Q>H$ Cd©aH$ Am¡a H$sQ>ZmeH$ Wo&  ^maV ‘| harV H«$m±{VH$m A{YH$ à^md Johÿ± Am¡a Mmdb 
Ho$ CËnmXZ ‘| à^mdH$mar ahm&  

^maV ‘| harV H«$m±{V Ho$ dmñVy{epën 
Dr M.S.Swaminathan

S>m°. E‘².Eg. ñdm{‘ZmWZ ̂ maVr¶ H¥${f d¡km{ZH$ ̂ maV 
‘| har H«$m§{V Ho$ {nVm‘h H$hbmVo h¢& ñdm{‘ZmWZ Zo ^maV 
Ho$ H¥${f CËnmXZ ‘| ‘yb^yV n[adV©Zm| H$mo àma§^ {H$¶m {Og‘| 
^maV H$s nwamZr nÕ{V¶m± Omo ̂ yI go ‘ma ahr Wt CZH$m A§V 
{H«$¶m do EH$ à{gÕ d¡km{ZH$ Am¡a g§emoYH$ Wo&  CÝhm|Zo H$B© 
jmoÌ ‘| godmE± A{n©V H$s h¡&  H$B© g§ñWmAm| ‘| gbmhH$ma 
Ho$ én ‘|, ¶moOZmH$ma Ho$ én ‘| Am¡a g~go  ~T>H$a EH$ 
‘hmZ² ZoVm Ho$ én ‘| godm H$s h¡&  CÝhm|Zo bmoJm| Ho$ Amhma 
Ho$ {bE ‘yb^yV A{YH$ma àmá H$amZo Ho$ {bE ~hþV à¶ËZ 
{H$¶o&  AZoH$ amï´>m| Zo CÝh| amï´> VWm A§Vam©ï´>r¶ àempñV¶m± 
àXmZ H$s h¡ VWm AZoH$ Jm¡admpÝdV S>m°³Q>oaoQ> CnpñW¶m± ^r 
àXmZ H$s h¡&  dh ¶y.Ho$.Ho$. am°¶b gmogmBQ>r Ho$ gXñ¶ aho 

MwHo$ h¡&  VWm ¶y.Eg². Ho$ Z¡emZb EH$S>o‘r Am’$ gmBZ²gg Ho$ ^r gXñ¶ h¡§& 

Dr M S Swaminathan
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àmMrZ ^maV ‘| H¥${f :
^maVr¶m| Ho$ {bE H¥${f Z¶m CÚmoJ Zht h¡&  nwamVËd emoYm| Ho$ AmYma na {H«$.ny. 6 {‘{b¶Z 
df© nhboo J§Jm Ho$ {H$Zmao YmZ CJm`r J¶r ’$gb Wr&  
F$½doX ‘| CËnmXZerb Am¡a ~Oa {‘Å>r Ho$ ~mao ‘| dU©Z h¡& A‘aH$moe Ho$ ^y{‘dJ©… Zm‘H$ 
AÜ¶m¶ ‘| 12 àH$ma Ho$ ^y{‘¶m| H$m {ddaU {X¶m h¡&  Cd©aVm VWm ^m¡{VH$  
bjU Bg dJuH$aU H$m AmYma Wm& 

àmMrZ ^maVr¶ Cƒ ’$gb CnO àmá H$aZo Ho$ {bE ImX Ho$ Cn¶moJ Ho$ g§X^© ‘| 
àe§gZr¶ Wo&  H¥${f nameam H$m H$hZm h¡ {H$ ImX Ho$ {~Zm n¡Xm {H$¶m J¶r ’$gb AÀN>o CnO 
Zht XoVr&  Jmo~a H$mo V¡¶ma H$aZo Ho$ EH$ {dYmZ H$m {ddaU ^r dh XoVm h¡§&  d¥jm| Ho$ nwpînV 
VWm ’$b^[aV hmoZo Ho$ {bE  ^oS>-~H$[a¶m| Ho$ dÁ¶©  Ho$ Cn¶moJ H$aZo H$s gbmh A{¾nwamU 

XoVm h¡&  ~¥hV² g§{hVm ‘| damh{‘{ham {Vb Ho$ gñ¶m| H$mo hao ImX Ho$ ê$n ‘| Cn¶moJ H$aZo H$s

gbmh XoVm h¡&  gwanmbm ({H«$.g. 1000) Ðd, ImX (Hy$Unm) V¡¶ma H$aZo H$s àmMrZ 
nÕ{V¶m| H$m {ddaU XoVm h¡&  F$½doX ‘| Z{X¶m| H$m nmZr Zhamo Ho$ Ûmam ’$gbm| H$mo XoZo H$m 
VWm Hw±$E go qgMmB© H$m dU©Z {H$¶m J¶m h¡& ~m¡ÜX gm{hË¶ qgMmB© Ho$ {bE N>moQ>o Q>|H$s¶m| Ho$ 
{Z‘m©U Ho$ gmú¶ àmá H$aVo h¡&  
X{jU ^maV Ho$ bmoJ Cg gmYmaU ¶wJ Ho$ àW‘ Xmo g{X¶m| VH$ Q>¢H$ qgMmB© V§Ì H$m A{YH$ 
Cn¶moJ H$aVo Wo&  qgMmB© H$s àm{á go Mmdb H$s H¥${f H$mo {demb joÌm| ‘| {dñV[aV H$aZo 
H$mo gmÜ¶ hþAm Am¡a Bg Vah Amhma ajm gwYar&  

Bgo Om{ZE… 
^maV Ho$ AZoH$ emgH$ Zo H¥${f Ho$ {bE àm‘w»¶Vm XoVo Wo&  àm¶e… g§Vmo Zo ^r emgH$m| H$mo 
{dídmg {Xbm¶m Wm {H$ à~b gm‘«mÁ¶ H$s Ztd àJ{VnyU© H¥${f h¡&  ¶h g§àXm¶ {H$gmZm| na 
H$‘ go H$‘ H$a bJmZo Ho$ {bE Wm&  BgHo$ CXmhaUm| H$mo h‘ am‘m¶U Am¡a ‘hm^maV ‘| XoIVo 
h¢&  {MÌHy$Q> ‘| AnZo ^mB© ^aV go am‘ nyN>Vm h¡  {à¶ ^mB© ^aV, ³¶m H¥${f VWm àm{UH¥${f 
‘| ì¶ñV g^r Vwåhmar {deof gmdYmZr VWm {ZJamZr àmá H$a aho h¢?  ‘hm^maV ‘| ^rî‘, 
¶w{Y{ð>a H$mo em§{Vnd© ‘| gbmh XoVm h¡  H¥${f, àmU© H¥${f Am¡a dm{UÁ` bmoJmo Ho$ àmU h¡ &

AmnZo ¶h grIm h¡ 
· {‘Å>r H$s ì¶dñWm H$m ‘hËd 
· {‘Å>r H$s g‘¥{Õ VWm {Zdm©h Ho$ {bE {H$¶o OmZodmbo AZoH$ àMm{bV Aä¶mg {ddaU h¢& 
· har H«$m±{V Ho$ bm^ Am¡a hm{Z¶m| H$s gyMr V¡¶ma H$a gH$Vo h¢& 
· {H$gmZm| go gm‘mÝ¶V¶m Cn¶moJ {H$¶o OmZodmbo {d{dY amgm¶{ZH$ Cd©aH$m| H$s OmZH$mar& 
· {d{dY àH$ma Ho$ amgm¶{ZH$ Cd©aH$m| H$mo {ddaU& 
· H¥${fjoÌ ‘| ^maVr¶m| H$s XoZ& 
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Aä¶mg 

I. {ZåZmoº$ àË¶oH$ AnyU© H$WZ Ho$ {bE Mma {dH$ën {X¶o J¶o h¢&  ghr CÎma MwZH$a {b{IE… 

 1. a¡μOmo{~¶‘ OrdmUw BgHo$ pñW[aH$aU go g§~§{YV h¡ 

  A. Amp³gOZ Am. H$m~©ZS>m¶ AmH²$gmBS> 

  B. Z¡Q´>moOZ  B©. Ob ~mîn 

 2. hao gñ¶ gmYmaUV¶m {ZåZmoº$ I{ZO H$s H$‘r go nr{S>V Zht hmoVo 

  A. ’$mñ’$moag Am. J±YH$ 

  B. bmohm  B©. H$m~©Z

 3. amgm¶{ZH$ Cd©aH$m| Ho$ AË¶m{YH$ Cn¶moJ Ho$ ~mao ‘| Omo {ddmX h¡ dh 

  A. Amhma Ho$ ñdmX H$mo H$‘ H$aVm h¢& 

  Am. Amhma Ho$ nmofH$VËdm| H$mo H$‘ H$aVm h¡& 

  B. {‘Å>r Ho$ OrdmUw na à^md S>mbVo h¢& 

  B©. A{YH$ Ob H$m Cn^moJ H$aVo h¢& 

 4. hao MZo Ho$ nm¡Ym| Ho$ Xmo H$Vmam| Ho$ ~rM {‘Mu Ho$ nm¡Ym| H$m CJmZo H$m bm^ h¡ 

  A. Xmb Ho$ gñ¶m| H$s N>m¶m ‘| {‘Mu Ho$ nm¡Yo a{jV ahVo h¢& 

  Am. hao nm¡Ym| go V¡¶ma {H$¶m J¶m Z¡Q́>moOZ Cd©aH$m| H$mo {‘Mu Ho$ nm¡Yo Cn¶moJ H$a gH$Vo h¢& 

  B. ‘y±J Xmb Ho$ gñ¶m| go {‘Mu Ho$ gñ¶ Ob àmá H$aVo h¢& 

  B©. {‘Mu Ho$ gñ¶m| H$s CnpñW{V ‘| Xmb Ho$ gñ¶ H$sQ>m| go a{jV ahVo h¢& 

II. gyº$ eãXm| go dm³¶m| H$mo nyam H$s{OE

 1. ^maV ‘| har H«$m±{V Ho$ {nVm‘h S>m°. ..................... h¡&

 2. EZ.nr.Ho$.  Cd©aH$ ‘| Z¡Q´>moOZ ’«$mñ’$moag Am¡a .................. ‘ybVËd h¢& 

 3. ¶y[a¶m Omo EH$ amgm¶{ZH$ Cd©aH$ h¡ .................. ‘ybVËd H$m g‘¥Õ òmoV h¡& 

 4. àm{U Jmo~a Am¡a H$m~m©{ZH$ dÁ¶© go h‘ ................. Zm‘H$ H$m~m}{ZH$ ImX  

  ~Zm gH$Vo h¢& 
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A  nQ²>Q>r go  ~  nQ²>Q>r OmoS>H$a {b{IE

  A  ~

 1. gñ¶ {OZHo$ ‘yb JhamB© ‘| hmoVo h¢&  A. Z¡Q́>moOZ ẁwŠV Cd©aH$ H$s Adí¶H$Vm Zht

 2. gñ¶ {OZHo$ ‘yb JhamB© ‘| Zht hmoVo h¢& Am  gXm dfm© Ob Adí¶H$ h¡& 

 3. a¡μOmo{~¶‘ ¶wº$ gñ¶‘yb  B. amgm¶{ZH$ Cd©aH$m| H$s Adí¶H$Vm 

 4. Ob H$m ZwH$gmZ  B©. Ob H$s Adí¶H$Vm àg§J Ho$ AZwgma

   C. gVV ObqgMZ 

   D$. ZmbrXma qgMmB©

   F$. Z¡Q́>moOZ ¶wº$ Cd©aH$ H$s Amdí¶H$Vm

{ZåZmoº$m| Ho$ CÎma {b{IE

 1. amgm¶{ZH$ Cd©aH$m| Ho$ H$moB© Xmo bm^ Am¡a Xmo hm{Z¶m| H$mo ~VmBE& 

 2. AnZr IoVr ‘| {H$gmZm| H$mo øy‘g {‘Å>r H$s ‘mÌm H$mo ³¶m| g_¥ÜX H$aZm Mm{hE& 

 3. H$m~m©{ZH$ ImX VWm amgm¶{ZH$ Cd©aH$m| Ho$ A§Va ~VmBE& 

 4. {‘Q²>Q>r H$s Cd©aVm ~Zm¶o aIZo ghm¶H$ H¥${f nÕ{V¶m| H$s gyMr V¡¶ma H$s{OE& 

 5. H$m§nmoñQ> ImX H$mo Amn H¡$go V¡¶ma H$amoJo ?

 6. {‘Å>r AnaXZ Ho$ H$moB© VrZ H$maU {b{IE&  {‘Å>r H$s Cnar gVh H$s gwajm Ho$ Xmo 

Cnm¶ ~ZmB`o? 

 7. H$m~m©{ZH$ H¥${f Ho$ bm^ H$m¡Z H$m¡Z go h¢ ?

 8. H¥${f ‘| Ob g§ajU Ho$ Cnm¶m| H$s gbmh Xr{OE& 

gmo{ME

 1. H$m~m©{ZH$ H¥${f g§~§Yr AmnH$s am¶ ³¶m h¡ ? AJa AmnHo$ nmg H¥${f ^y{‘ h¡ 
  Vmo ³¶m Amn amgm¶{ZH$ H¥${f MwZ|Jo `m H$m~©{ZH$ H¥${f AmnHo$ MwZZo Ho$ CZ H$maUm| 

H$mo ñnï> H$s{OE& 

 2. h‘mao Xoe Ho$ g^r bmoJm| H$mo Amhma ajm H$m ^amogm H¡$go Xo gH$Vo h¢?
 3. H¥${f ‘| Cn¶moJ {H$¶o J¶o Ob g§ajU Ho$ ‘mJm] H$mo ³¶m| nVm bJmZm Mm{hE&  Ob 

g§ajU H$aZo Ho$ {bE AmnH$s ³¶m gbmh| h¢ ?

 4. H¥${f H$mo h‘ n[aga ñZohr H¡$go ~Zm gH$Vo h¢ ? 
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AÜ`m` 22

O¡d {dH$mg
EVOLUTION OF LIFE

O¡{dH$ {dH$mg

b±‘m{H©$P‘

_|S>ob Ho$ AZwd§er`VËd 

CËn[adV©Z {gÕm§V (øyJmo 
S>od[ag)

Z¡g{J©H$ M`Z 

ZdS>m{d©ZdmX

amgm¶{ZH$ O¡d{dH$mg 

{gÕm§V (Amono[aZ Am¡a 

hbXmZo) 

Or{d¶m| H$m 

{dH$mg 

Bg ^y{‘ na ~¥hV g§»¶m ‘| {d{^Þ àH$ma Ho$ Ordr ApñVËd ‘| h¢ - Bg {dMma go Amn 
n[a{MV h¢&  Bg {d{dYVm Ho$ nrN>o ³¶m H$maU h¡ ? ^y{‘ Ho$ {Z‘m©U Ho$ g‘¶ go hr ³¶m BVZo 
{d{dY àH$ma Ho$ Ordr ApñVËd ‘| Wo? 4.8 {~{b¶Z df© nhbo ^y{‘ H$s aMZm hþB© Am¡a OrdZ 
H$m àW‘ ê$n 3.8 {~{b¶Z df© nhbo {XImB© {X¶m Wm& 
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n¥Ïdr na H$m¡Z go n[adV©Z hþE hm|Jo {OZHo$ H$maU go OrdZ H$s aMZm Ho$ {bE ~b {‘bm 
hmoJm ?  O¡{dH$ dñVwAm| ‘| H$m¡Z go n[adV©Z hþE hm|Jo Vm{H$ Cg‘| A{YH$ go A{YH$ p³bï>Zm 
CËnÞ hmoZo bJr ?  Bg AÜ¶¶Z ‘| Eogo AZmoIo àíZm| Ho$ {bE g‘mYmZ Ty>±T>Zo H$m à¶ËZ H$a|Jo& 
Or{d¶m| H$s àmWm{‘H$ ewédmV… 

O~ 4.8 {~{b¶Z df© nhbo ^y{‘ H$s aMZm hþB© V~ dh A{Zb H$m Ja‘ n[a^«‘Uerb 
Jmobm Wm&  AË¶{YH$ Cƒ Vmn‘mZ VWm ewîH$ dmVmdaU Ho$ H$maU nyd©dV² n¥Ïdr na Ordr H$mo 
{XImB© XoZm Ed‘² ApñVËd H$mo nmZm AgmÜ¶ Wm&  bo{H$Z AmO AÀN>rVah ñnï> h¡ {H$ n¥Ïdr 
~Zr hþB© h¡ - OrdZmYma AWdm gOrd&  bo{H$Z {H$gr Vah ¶h ñnï> Zht hþAm h¡ {H$ H¡$go 
àW‘V… OrdZ ApñVËd ‘| Am¶m&  {nN>bo 1 go 4 {~{b¶Z dfm] ‘| CnbãY à‘m{UV H$aZodmbo 
Qw>H$S>m| Ho$ AmYma na d¡km{ZH$m|Zo gå^dZr¶ KQ>ZmAm| H$s lw§Ibm H$m ‘mJ© Ty>±T> {ZH$mbm& 

h§gnjr H$s JX©Zdmbo âbmñH$ H$m, à{gÕ byB© nmíMa Ho$ à¶moJ H$m ñ‘aU H$a|&  Bg à¶moJ 
Ho$ Ûmam CÝhm|Zo à‘m{UV {H$¶m {H$ {Zñg§Xoh OrdZ Ho$ g^r ê$n nyd©dV² ApñVËd ‘| ahZodmbo 
OrdZ go hr {Zê${nV hþE h¢&  {H$gr Vah EH$ àíZ H$m CÎma àmá Zht hmo nm¶m&  OrdZ H$m 
nhbm ê$n, n¥Ïdr na H¡$go {Zê${nV hþAm ?  Bg àíZ H$m CÎma EH$ {gÕm§V Ho$ ê$n ‘| C^a 
Am¶m, {Ogo amgm¶{ZH$ {dH$mg {gÕm§V H$hm OmVm h¡&  ¶h {gÕm§V Amonm[aZ Am¡a hmëS>oZ Zo 
AbJ-AbJ ñdV§ÌVm go àñVwV {H$¶m& 

{gÕm§V H$s A{^YmaUmE± {ZåZ àH$ma h¢&
· n¥Ïdr H$s gVh Am¡a n¶m©daU, àW‘ {~{b¶Z dfm] H$s Ad{Y ‘| AmO H$s pñW{V-  

 JVr¶m|  H$s VwbZm ‘| ‘yb ^m¡{VH$ ê$n go {^Þ Wo& 
· Am{X‘ n¥Ïdr H$s gVh VWm n¶m©daU ‘| Am³grOZ Zht Wm& 
· àW‘ Ordr EH$ H«$‘~Õ amgm¶{ZH$ {H«$¶mAm| Ho$ \$bñdê$n {Zê${nV hþAm& 
· gm¡a {d{H$aU|, noam~¢JZr {d{H$aU| VWm àH$mer¶ ì¶dñWm amgm¶{ZH$ {H«$¶mAm| Ho$ 

 {b¶o D$Om© Ho$ à‘wI òmoV aho hm|Jo& 

 
AmH¥${V 22.1 Ama§{^H$ ^y{‘ 
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n¥Ïdr H$s aMZm Ho$ àmW{‘H$ {XZm| ‘| bmohm VWm {ZHo$b O¡go ^mar YmVwE± n¥Ïdr Ho$ Ho$ÝÐ ‘| 

CnpñWV Wo& VwbmZmË‘H$V Eë¶w{‘{Z¶‘ VWm {g{bH$m°Z O¡go hëHo$ VËd n¥Ïdr Ho$ ‘Ü¶^mJ ‘| 

hmo J¶o hmBS´>moOZ Am¡a H$m~©Z O¡go Am¡a hëHo$ VËd Cƒ Vmn Ho$ H$maU ~mø naV ‘| Am J¶o&  

BZ VËdm| Ho$ na‘mUw g§¶moJ nmH$a AUw H$m én YmaU H$a Zht nm¶o&  O¡go O¡go Yrao-Yrao R>§S>r 

hmoVr J¶r, d¡go d¡go na‘mUwAm| Ho$ g§¶moJ go AUw ~ZZo H$m Ama§^ hmo J¶m&  n¥Ïdr H$m R>§S>m hmoZo 

H$m H«$‘ hOmam| dfm] go MbVm ahm&  {d{^Þ VËdm| Ho$ na‘mUw ñdV§ÌVm go g§¶moJ nm J¶o&  AV… 

AUwAm| H$s aMZm hmo JB©&  Bg Vah nyd© g§¶mo{OV AUw Ho$ CXmhaU h¢ - h¡S´>moOZ   Z¡Q´>moOZ 

, A‘mo{Z¶m , ‘rWoZ  , H$m~©Z S>¡¶mo³gmBS> Am¡a Ob~mîn   OrdZ H$s CËn{Îm Ho$ {b¶o BZ 

¶m¡{JH$m| go AmYma^yV AUwAm| H$s aMZm hþB©&  AmpÊdH$ Am³grOZ  ^r aMZm Ho$ Xm¡amZ nm¶m 

J¶m&  bo{H$Z dh AÝ¶ VËdm| Ho$ gmW ^r O¡go H$m~©Z, h¡S´>moOZ, Eoë¶w{‘{Z¶‘, bmohm go g§¶moJ 

nm H$a VXZwénr Am³gmBS>m| H$s aMZm hþB hmoJr&  Bg{bE Eogm {dMma {H$¶m J¶m {H$ nyd© pñWV 

dmVmdaU ‘| AmpÊdH$ Am³grOZ Zhr Wm& 

¶h ‘mZ {b¶m OmVm h¡ {H$ Ob~mînm| Zo ~mXbm| H$mo V¡¶ma {H$¶m {OÝhm| Zo g¡H$S>m| gmbm| VH$ 

{Za§Va dfm© H$s&  dfm©-Ob go n¥Ïdr H$s ImB©, Xama| VWm J–o Am{X ^a J¶o Vmo ‘hmgmJam| 

H$m {Z‘m©U hþAm&  AmJo n¥Ïdr H$m Am¡a R>§S>m hmoZo go AO¡{dH$ ¶m¡{JH$m| Ho$ g§¶moJ go p³bï> 

¶m¡{JH$m| H$s aMZm  hmo nmB©&  hmëS>oZ Zo gwPm¶m {H$ p³bï> O¡{dH$ AUwAm| Ho$ {dbrZ hmoZo go 

g‘wÐ Ob EH$ àH$ma Ja‘ nVbm ag  Ho$ ê$n ‘| CnpñWV hþAm&  Bg amgm¶{ZH$ Ðd ‘| AUwAm| 

Ho$ ~rM Am§V[aH$ {H«$¶m¶| Mbr&  

A§VV… p³bï> Am¡a A{YH$ p³bï> AUwAm| H$s aMZm hmoJB©& 
¶h ‘mZm OmVm h¡ {H$ ~¥hV AUwAm| Ho$ EH$Ì hmoZo go My±{H$ ~¥hV AUwAm| Ho$ ~rM {H«$¶mË‘H$ 

~b ~‹T> OmVm h¡, AV… ~¥hV AUwAm| Ho$ EH$sH$aU go Am¡a ~S>o H$U V¡¶ma hmo OmVo h¢&  BZ ~S>o 
H$Um| H$mo O¡d{dIÊS>m| Ho$ Zm‘ go OmZm OmVm h¡&  nmZr Ho$ AUwAm| go BZH$m AmH$f©U hmoZo go BZ 

O¡d {dIÊS>m| Ho$ Mmam| Va’$ nmZr H$m EH$ AmdaU ~Zm ahVm h¡&  Bggo amgm¶{ZH$ à{V{H«$¶mAm| 

H$s gå^mdZm ^r ~T> OmVr h¡& 

Yrao-Yrao BZ‘| {dIÊS>Z Am¡a amgm¶{ZH$ nXmWm] go nwZ… ~§{YV hmoZo H$s à{H«$¶m ewé hmo OmVr 

h¡¡&  ¶o O¡d{dI§S> Z Ho$db AnZr d¥{Õ {XImVo h¢, ~pëH$ BZH$m Jw{UV {dH$mg ^r ewé hmo 
OmVm h¡&  O¡d {dIÊS>m|Zo {Za§Va Z¶o nXmWm] H$mo ‘hmgmJa go A§Xa boZm VWm ì¶W© nXmWm] H$mo 

~mha ‘wº$ H$aZm ewé H$a {X¶m&  Bg Vah CnmnM¶Z, d¥{Õ VWm àOZZ O¡go OrdZ Ho$ ‘m¡{bH$ 

JwUY‘m] H$mo àX{e©V {H$¶m& 
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Yrao Yrao O¡d ¶m¡{JH$m| H$m g‘yh, Zm{^H$s¶ Amåb go O¡d {dIÊS>m| na {Z{X©ï> {Z¶§ÌU H$mo 

ñWm{nV {H$¶m&  n[aUm‘V… Zm{^H$s¶ Amåb, AmZwd§{eH$ nXmW© Ho$ én ‘| ApñVËd ‘| Am¶m&  

g‘¶m§Vamb ‘| ¶o O¡d {dIÊS> àW‘ OrdZ ì¶dñWm ‘| Am{X‘ Or{d¶m|   ê$n ‘| ñWm{nV hmo 

J¶o&  Am{X‘ Or{d¶m| ‘| Hw$N> àmoQ>rZm| H$s d¥{Õ hmo JB© Omo à{H$Êdmo Ho$ én ‘| {H«$¶merb hmo H$a 

amgm¶{ZH$ {H«$¶mAm| Ho$ doJ H$mo ~T>mZo ‘| gh¶moJr ~Zo& 

Bgo Om{ZE… 

O¡d{dI§S>… ¶h EH$ J{V‘mZ nañna Q>H$amZodmbo H$Um| H$s ì¶dñWm h¡ Omo Or{d¶m| Ho$ 

amgm¶{ZH$ {dH$mg ‘| {XImB© XoVm h¡&   {b{nS>m| Ho$ d¥{Õ àOZZ H$amZodmbm bjU àW‘Vh 

BZ‘| nm¶o J¶o& 

H$m`©H$bmn 22.1 : ^w_r H$s Ama§{^H$ AmdñWm go boH$a àW_ H$mo{eH$m Ho$ {Z_m©U VH$ 

Ho$ n[adV©Zmo H$mo {bIrE &

CXmhaUmo Ho$ Cn`moJ go {ZåZ [aŠV ñWmZmo H$s ny{V© H$s{OE &

hëHo$ VWm ^mar AUyAm| H$m {Z‘m©U

AUwAm| Ho$ {Z‘m©U Ho$ {bE na‘mUwAm| H$m g§¶moJ

Ja‘ VZy ag

àmoQ>mo{~¶§Q>g 

AmH¥${V 22.2 OrdZ Ho$ B{Vhmg ‘| à‘wI KQ>ZmE±

H$mbm§Va ‘| Am{X‘ Ordr àmoQ>rZ Am¡a dgm go ~Zr {P„r go Amd¥Îm hmo J¶o&  Bggo CZH$m 

OrdZ gm‘Ï¶© ~T> J¶m&  Bg‘| CnmnM¶Z, {dH$mg Am¡a nwZéËnmXZ {Z¶{‘V hmoZo go àW‘ 
H$mo{eH$mAm| H$s aMZm Ho$ {bE ~b {‘bm& 
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Am³grOZ ‘wº$ n¶m©daU ‘| àW‘ OrdZ H$s d¥{Õ hmo JB©&  AV… ¶h g‘Pm OmVm h¡ {H$ 

OrdZ Ho$ Am{X‘ ê$nm| Ho$ {bE O¡d ¶m¡{JH$m| H$mo {H$ÊdZ Ho$ Ûmam D$Om© àmá hmo Wr&  AmnZo 20 

d| KQ>H$ ‘| {OgH$m AÜ¶¶Z {H$¶m, AZm³gr ídgZ  H$mo ¶mX H$s{OE&  AV… do namÞOrdr h¢ 

{OÝh| ¶m¡{JH$mo Ho$ O¡go {gÕ Amhma Mm{hE& 

Vm{bH$m 22.1 n¥Ïdrna K{Q>V KQ>ZmE± Omo OrdZ {XImVr h¡& 

g‘¶ ‘| n[adV©Z 4.6 {~{b¶Z 

dfm] nhbo 

3.8 {~{b¶Z 

dfm] nhbo 

2.5 {~{b¶Z 

dfm] nhbo 

dV©‘mZ

{d{H$aU Cƒ noam~¢JZr 

{d{H$aU

n[ad{V©V noam 

~¢JZr àH$me 

{ZåZ noam~¢JZr 

àH$me 

AË¶ën {ZåZ 

ñVar¶ noam ~¢JZr 

àH$me 

dmVmdaU Ho$ KQ>H$ --- H2,CH4,
H2O, NH3, 
CO2, N2

NH3,H2O,
H2,CO2, N2

O3,O2,CO2,
H2O,H2,N2

AUw - gab AUw p³bï> AUw H$mo{eH$mAm| go 

CËnm{XV O¡{dH$ 

AUw

H$m o {eH$m/OrdZ 
én 

H$moB© Zht H$moB©Zht Am{X‘ Ordr dV©‘mZ én

Ord {dH$mg Organic Evolution
Am{X‘ H$mo{eH$mE± amgm¶{ZH$ {dH$mg go a{MV hmo JB©, H«$‘e… OrdmUw e¡dmb, H$dH$ Am¡a 

àmoQ>moOmoAm O¡gr O¡{dH$ dñVwAm| Ho$ CËnmXZ Ho$ {bE H$maU ~Zt&  ¶h nwZ… {d{^Þ àH$ma Ho$ 

O¡{dH$ ê$nm| Ho$ CËnmXZ H$aZo Ho$ {bE gh¶moJr ~Zo Omo AmOH$b YaVr na ApñVËd ‘| h¢&  Yr‘r 

Ed‘² H«$‘~Õ àH«$‘ Ho$ Ûmam O¡{dH$ dñVwE± EH$ H$moer¶ ê$n go ~hþH$moer¶ ê$n ‘| n[ad{V©V hmo 

J¶o&  Bg Yr‘m-H«$‘~Õ àH«$‘ H$mo Ord {dH$mg H$hm OmVm h¡&  Ord {dH$mg àH«$‘ Ho$ ’$bñ-

dén n¶m©daU Ho$ à^md go gOrdm| Zo AZoH$ n[adV©Zm| Ho$ Ûmam d¥{Õ àmá {H$¶r&  ¶o n[adV©Z 

nrT>r go nrT>r ‘| d§eJV hmoVo hþE Z¶o ~hþH$mo{eH$s¶ àOm{V¶m| Ho$ én ‘| A{^ì¶º$ hmo J¶o& 
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O¡{dH$ {dH$mg… dh à{H«$¶m {Og‘o Am{X‘ gab {O{d¶m| H$m EH$ g§{eï> ñdén Ho$ {O{d¶m| ‘| 

Yrao Yrao Am¡a H«$‘mZwgma n[adV©Z hmoVo J¶m&  Cgo O¡d{dH$mg  

H$hVo h¢&  Bg à{H«$¶m ‘| n¶m©daU Ho$ à^md Ho$ AZwgma 

AZoH$ n[adV©Z hmoH$a Or{d¶m| H$m {dH$mg hþAm & ¶h 

n[adV©Z nrTr Xa nrT>r Or{d¶m| ‘| Am¡a AÝ¶ Or{d¶m| Ho$ 

ñdê$n ‘| hmoVo J¶o&  ¶hm± O¡d{dH$mg H$mo n[adV©Z Ho$ Ûmam 

d§eH«$‘ H$h gH$Vo h¢& 

àmMrZ Am¡a dV©‘mZ Ho$ AZoH$m| Or{d¶m| Ho$ CXmhaUm| Ho$ 

àË¶j Am¡a AàË¶j à‘mUm| H$mo BH$Å>mH$aZo Ho$ Ûmam Ord 

{dH$mg H$s KQ>Zm H$mo AmYma nyU© ‘mZm Om gH$Vm h¡&  

g‘¶-g‘¶ na d¡km{ZH$m| Zo Ord {dH$mg H$s V§ÌmË‘H$Vm 

Ho$ {ddaU H$mo àñVm{dV ^r {H$¶m h¡&  BZ {dMmam| H$mo 

Ord-{dH$mg  Ho$ {gÕm§Vm| Ho$ Ûmam Ord-{dH$mg H$s 

V§ÌmË‘H$Vm H$mo g‘PmZo H$m à¶ËZ {H$¶m OmVm h¡&

bo‘m{H©$g‘ Lamarckism

nyd© H$mbrZ {dMmam| ‘| àW‘ Ord-{dH$mg {gÕm§V H$mo ’«|$M 

àmUremñÌk OrZ ~°ßQ>rñQ>o bo‘mH©$ Zo 1809 ‘| àgVm{dV 

{H$¶m&  ¶h d§eJV àmá Jwá bjUm| Ho$ {gÕm§Vmo na nm¶o 

J¶o JwUY‘m] na AmYm[aV h¡ Am¡a b¡‘m{H©$g‘ Zm‘ go à{gÕ 

hmo J¶m&  ¶h {gÕm§V à‘wI VrZ {dMmam| na AmYm[aV h¡& 

ZB© Amdí¶H$VmE±, A§Jmo H$m Cn¶moJ Am¡a AZwn¶moJ VWm 

Am{O©V AmZwd§{eH$ bjU

n¶m©daU A{YH$V… pñWa Zht hmoVm Omo ~ma-~ma n[adV©Z 

Ho$ AmYrZ hmoVm h¡&  bo‘mH©$ Zo {dídmg {H$¶m {H$ Bg 
àH$ma Ho$ n[adV©Zm| go Ordr Ho$ {bE ZB© Amdí¶H$VmE± {Z{‘©V hmo OmVr h¢&  AZwHy$bVm àm{á 

Ho$ {bE ¶{X Ordr Amdí¶H$ n[adV©Z H$aZo ‘| {d’$b aho Vmo dh Or{dV Zht ah gH$Vo h¢& 

{XImB© XoZodmbo ZB© Amdí¶H$Vm go Ordr na AnZr Amdí¶H$Vm H$s ny{V© H$aZo Ho$ {bE EH$ 
A{V[aº$ ~b nS>Vm h¡&  eara Ho$ {d{eï> A§J H$mo A{YH$ go A{YH$ Cn¶moJ ‘| bmVm h¡ ¶m 

H$‘ go H$‘ Cn¶moJ ‘| bmVm h¡ ¶m H$‘ Cn¶moJ ‘| bmVm h¡&  AWdm Cg A§J H$mo Cn¶moJ ‘| 

AmH¥$Vr 22.2 OrdZ Ho$ B{Vhmg _o à_wI 

KQ>ZmEo

O¡d{d{dYVm

b¡JrH$àOZZ

`wH°$[a`moQ>gOr{d

àmoH°$[a`moQ>g Or{d

Or{d H$m àma§^

AmJm©{ZH$ `m¡JrH$moH$m {dH$mg

^y{_ H$m àma§^

dmVmdaU _o 
AmpŠgOZ

CËnmXH$ ^jH$

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



141

H$aVm h¡&  AWdm Cg A§J H$mo Cn¶moJ ‘| hr Zht bmVm h¡&  Bg {dMma H$mo A§Jm| H$m --Cn¶moJ 

AWdm AZwn¶moJ-- H$hVo h¢&  eara H$m H$moB© A§J ¶{X A{YH$ go A{YH$ Cn¶wº$ hmo Vmo dh 

gå^dV… ~T>Vm h¡, AÀN>m Am¡a ~bdmZ hmoVm h¡&  Bgr àH$ma eara H$m H$moB© A§J H$‘ go H$‘ 

Cn¶moJ ‘| hmo, dh ‘hËd hrZ hmoVo hþE H$^r H$^r AÑí¶ ^r hmo OmVm h¡&  Bg Vah Cn¶moJ 

AZwn¶moJ àH«$‘ go Ordr Ho$ eara Ho$ {d{^Þ A§J Hw$N> hX VH$ n[ad{V©V hmoVo h¢, VWm Z¶o 

bjUm| H$mo AnZmVo h¢& 

· bo‘mH©$ Zo {dídmg {H$¶m {H$ EH$ Ordr go Eogo Am{O©V bjU ^{dî¶ H$s nr{T>¶m| ‘| 

d§eJV àgm[aV {H$¶o OmVo h¡&

AmH¥${V. 22.3 A§Jmo H$m Cn`moJ VWm AZwn`moJ H$m b°_mH©$ {gÕ§mV

n[aUm‘V… AZoH$ nr{T>¶m| ~mX n[adV©Zm| H$m g§J«h hmo OmVm h¡ Am¡a àOm{V ~Xb H$a Z¶o àH$ma 
H$s hmo OmVr h¡&  O¡d-{dH$mg na bo‘mH©$ Ho$ {dMmam| H$mo Cgr Ho$ AmYma na CXmhaUm| go ñnï> 

{H$¶m Om gH$Vm h¡& 

eara Ho$ A§Jm| Ho$ A{YH$ Cn¶moJ Ho$ {dMma na {Oam’o$ Ho$ CXmhaUm| H$mo AmYma ñdê$n ‘mZm

Om gH$Vm h¡&  gñVZr àm{U¶m| ‘| Amn OmZVo h¢ {H$ {Oam’o$ H$s bå~r JX©Z Am¡a bå~o n¡a 

hmoVo h¢&  CÝhm|Zo gwPm¶m {H$ {Oam’o$ Ho$ nyd©O {haU Ho$ ~am~a hr N>moQ>o Wo&  n¶m©daU ‘| àm{U¶m| 

H$s Vrd« ñnYm© go Am¡a AH$mb Ho$ H$maU Kmg Am¡a N>moQ>o-N>moQ>o nm¡Yo H$‘ hmo J¶o Wo&  bo‘mH©$ 

Zo gwPm¶m {H$ {Oam’o$ AnZr JX©Z Am¡a gm‘Zodmbo n¡am| H$mo ItMZm ewé {H$¶m Vm{H$ bå~o nm¡Ym| 
H$s n{Îm¶m|o VH$ nhþ±M gHo$ ¶hr pñW{V AZoH$m| nrT>r¶m| VH$ MbVr ahr&  n[aUm‘V… JX©Z bå~r 

hmo JB© Am¡a gm‘Zodmbo n¡a ^r bå~o hmo J¶o&
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AmH¥${V 22.3 Cn¶moJ Amoa AZwn¶moJ H$m b‘mH©$ H$m {gÕm§V 

gmånmo ‘| n¡a Ho$ AZwnpñWV hmoZo H$s KQ>Zm H$mo ^r bo‘mH©$ Zo ñnï>rH$aU {H$¶m {H$ ¶h ^r 

O¡d {dH$mg gå~§Yr EH$ n[adV©Z hr h¡&  CÝhm|Zo gwPm¶m {H$ gm±ånm| Ho$ nyd©Om| ‘| Mma ‘O~yV n¡a 

CnpñWV Wo& Cƒ g‘yh Ho$ àmUr O¡go njr VWm gñV{Z¶m| go gm±ån {eH$ma hmo OmVo Wo&  gwa{jV 

ApñVËd Ho$ {bE dh Am¡a Xamam| ‘|, a§Y«m| ‘| {N>n OmZo bJo&  Bg Vah n¡am| H$m {Zén¶moJ Amaå^ 

H$a {X¶m&  n[aUm‘V… n¡am| H$m AZwn¶moJ hmoZo bJm, Am¡a A§VV… n¡a AÑí¶ hmo J¶o&  n¡a {dhrZ 

pñW{V AJbr nr{T>¶m| ‘| àgm[aV H$s JB©& 

H$m¶©H$bmn 22.2 bo‘mH©$ Ho$ Cn¶moJ Am¡a AZwn¶moJ g§~§YrV OmZH$mar g§J«{hV H$s{OE& 

bo‘mH©$ Ho$ {dMma ‘| Hw$N> Añnï>Vm ¶m H$‘r Wr&  CZH$m {gÕm§V ñnï> {ddaU Zht Xo gH$m 

{H$ {H$g Vah H$m{¶H$ H$mo{eH$m¶| bjUm| H$mo b¢{JH$ H$mo{eH$mAm| ‘| ñWmZm§V[aV H$aVo h¢ à¶moJm| 

Zo {XIm¶m {H$ Am{O©V bjU d§eJV Zht hmoVo h¢ Am¡a d§eJV bjU Am{O©V Zht hmo gH$Vm h¢& 

doO‘±Z H$m à¶moJ

Am°JñQ> doO‘±ÝgZo Zo CËn[adV©Z Zm‘H$ gab à¶moJ Am¶moOZ {H$¶m&  ¶h à¶moJ Myhm| na 

{H$¶m J¶m&  CÝhmoZo EH$ Za Myhm VWm EH$ ‘mXm Myho H$s ny±N> H$mQ> Xr&  bo‘mH©$ Ho$ AZwgma  

ny±N> a{hV ¶h bjU EH$ A{O©V bjU VWm d§er¶ Wm& 

n[ajU H$aZo hoVy CÝhmoZo BZ ny±N>ahrV Myhmo H$mo àOZZ Ho$ {bE N>moS>m & AmíM`© go CZH$s 

g§V{V gm_mÝ` ny±N>dmbr hmo JB© & Bggo g_mYmZ Z hmoZo Ho$ H$maU doO_°Ýg² Zo Myhmo H$s 21 

nr{T>`mo VH$ `h à`moJ ~ma ~ma H$aVo J`o & boH$sZ ha ~ma CZH$mo gm_mÝ` ny±N>dmbo Myho {_bo 

& BZ n[aUm_mo Ho$ AmYma na CÝhmoZo b°_mH©$ Ho$ Am{O©V d§{ím` bjUmo Ho$ {gÕm§V H$mo AgË` 

gm{~V {H$`m &  

S>m{d©{Zñ‘ Darwinism

Mmb©g S>m{d©Z 

 1859 ‘| Mmb©g S>m{d©Z Zo gå^dZr¶ O¡d {dH$mg V§Ì H$m {ddaU XoZo 

Ho$ {bE EH$ {gÕm§V {H$¶m&  àmH¥${VH$ M¶Z {gÕm§V Ho$ én ‘| ¶h OmZm 
OmVm h¡& S>m{d©{Zñ‘  Ho$ Zm‘ go ¶h à{gÕ hmo J¶m&  ¶h {gÕm§V {ZåZ 

{b{IV VËdm| na AmYm[aV h¡& 
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H$m¶©H$bmn 22.3 

{‘{Å> ^am hþAm EH$ J‘bm br{OE&  25 go 30 Ho$ ~rO Cg‘| ~moB©¶o&  {‘Å>r na Ob H$m 

{N>S>H$md H$s{OE&  EH$ háo VH$ à{V{XZ {ZarjU H$s{OE&  

· {H$VZo ~rO A§Hw$[aV hþ¶o h¡ ?

· ³¶m dh g^r EH$ hr C±MmB© Ho$ EH$hr AmH$ma h¢ ? ³¶m| ?  AmnH$m {ZîH$f© ³¶m h¡ ?

· S>m{d©ZZo ¶h nVm bJm¶m H$s àË¶oH$ Or{d¶m| H$s g§Vm{V¶m± CZHo$ OZH$ Ho$ bjUm| H$s  

 Anojm {^Þ bjU {XImVo h¡&  CÝhm|Zo Bgo  {d{^ÞVmE±  Zm‘ {X¶m& 

· S>m{d©Z Zo EH$ ‘hËdnyU© amoMH$ A§e H$m nVm bJm¶m H$s g^r {Odr¶m| ‘| Z¡g{J©H$ én 

go A{YH$ g§»¶m ‘| AnZo ~ƒm| H$mo OÝ‘ XoZo H$s j‘Vm ahVr h¡&  Bg j‘Vm H$mo CÝhm|Zo  

AË¶wËnmXZ Zm‘ {X¶m& S>m{d©Z Zo BgH$mo AZoH$ CXmhaUm| go à‘m{UV {H$¶m& 

· hmWr Yr‘o ¶m Am¡a H$‘ àOZZ àmUr hmoVo h¢&  90 dfm] H$s Or{dVmd{Y ‘| hm{W¶m| H$m 

EH$ OmoS>r¶m| H$m EH$ OmoS>r A{YH$V‘ N>… (6) g§VmZ H$mo OÝ‘ Xo gH$Vo h¢&  S>m{d©Z Zo JUZm 

H$s ¶{X g^r 6 hm{W¶m| H$s g§VmZ Or{dV ah H$a ~S>o hmo H$a Cgr Xa go àË¶wnmXZ H$a| Vmo 750 

dfm] ‘| 19 {‘{b¶Z hmWr hmoZo Mm{hE&  BVZo ~S>o àË¶wËnmXZ H$m Xa hmoZo na ^r bå~o Ag} go 

àË¶oH$ àOm{V H$s g§VmZ bJ^J g‘mZ hr Or{dV ahVr h¢& 

· S>m{d©Z Zo H$maU {X¶m {H$ àË¶wËnmXZ Ho$ Cƒ Xa Ho$ n[aUm‘ go g§VmZm| Ho$ ~rM ‘| ~S>r 

ñnYm© hmoVr h¡&  Amhma, Ob, ahZo Ho${bE Amdmg VWm AÝ¶ òmoVm| H$mo nmZo Ho$ {bE Omo ñnYm© 

hmoVr h¡, Cgo S>m{d©Z Zo ApñVËd Ho$ {bE g§Kf© H$m Zm‘ {X¶m& 

AmpñVËd Ho$ {bE g§Kf©

S>m{d©Z Ho$ H$maU ~Vm¶m H$s, àOZZ H$m Xa Á¶mXm hmo Vmo à{V Ordr ñnYm© A{YH$ hmoVr 

h¡&  dh ñnYm© Amhma Ob, Amdmg Am¡a AÝ¶ òmoVmo Ho$ {bE hmoVr h¡&  S>m{d©Z Zo ñnYm© H$mo  
ApñVËd Ho$ {bE g§Kf©  ¶h Zm‘ {X¶m& 

¶mo½¶V‘ H$mo hr ApñVËd… S>m{d©Z nwO 367 Zo ¶h ñnï> {H$¶m H$s, {ZgJ© Ho$ Aä¶mg Ho$ 

AZwgma ~XbVo h¡&  Omo Ordr {ZgJ© Ho$ Aä¶mg Ho$ AZwgma ~XbVo h¡&  Omo Ordr {ZgJ© Ho$ 

AZwgma ñd¶§ H$mo Aä¶mZwd{V©V Zhr H$aVo dh {OdrV Zhr ah gH$Vo&  Bg n[aH$ënZm H$mo 
¶mo½¶V‘ H$mo hr ApñVËd  H$hVo h¡& Bg Vah ZB© nOm©{V¶m± Yrao-Yrao Am¡a H«$‘e… Omo h¢, CÝht 

go d¥{Õ nmVr h¢& 
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Z¡g{J©H$ M¶Z… S>m{d©Z H$m {dídmg Wm {H$ àH¥${V CÝhr {O{d`mo H$m M¶Z H$aVr h¡&  Omo 

Ordr {d{dYVmAm| Ho$ AZwHy$b ahVo h¡&  BZ {d{dYmVmAm| Ho$ gmW dh Or{d¶m| H$m OÝ‘ XoVo 

h¡&  S>m{d©Z Zo Bgo  àmH¥${VH$ M¶Z  Zm‘ {X¶m& 

S>m{d©Z Zo {dídmg {H$¶m {H$ {dH$mg Ho$ {bE O~ {d{dYmVmE± H$ƒr gm‘{J«¶m| Ho$ ê$n ‘| hmoVr 

h¢, V~ àH¥${V H$m M¶Z EH$ H$maU ~ZVm h¡& {H$gr Vah S>m{d©Z ^r Ordr ‘| {d{dYVm Ho$ òmoV 

H$mo nhMmZZo ‘| {d’$b aho&  Bgr{bE gm‘mÝ¶ H$hmdV >¶mo½¶V‘ H$mo hr ApñVËd H$m {ddaU 

{X¶m&  bjUmo§ H$s d§eJ{V Ho$ V§Ì Ho$ ~mao ‘| CZHo$ nmg ñnï>rH$aU Zht Wm& 

gZ² 1902 ‘| {d³Q>a øyJmo S>od«rg Zo EH$ {dMma H$mo àñVwV {H$¶m {H$ EH$ Ordr Ho$ 

AmZwd{eH$ nXmW© ‘| EH$mEH$ n[adV©Z Ho$ H$maU ^r {d{dYVm CËnÞ hmoVr h¡&  Eogo n[adV©Zm| 

H$mo CËnm[adV©Z  H$hm OmVm h¡&  àH¥${V H$m M¶Z, ‘§S>ob H$m AZwd§er¶ VËd Am¡a CËnm[adV©Z 

VrZm| {gÕm§Vm| Ho$ g§íbo{fV ê$n H$mo AmYw{ZH$ O¡d {dH$mg {gÕm§V ‘mZm OmVm h¡&  CËn[adV©Z 

H$s KQ>Zm H$mo dV©‘mZ kmZ Ho$ àH$me ‘| Am¡a BZ {gÕm§Vm| Ho$ narjU Ho$ Ûmam àñVwV {H$¶m OmVm 

h¡, Bgo ZdS>m{d©ZdmX  Ho$ ê$n ‘| OmZm OmVm h¡& 

Amn Cƒ H$jmAm| ‘| ‘o§S>ob Ho$ AZwd§er¶ VËd Ho$ ~mao ‘| nT>|Jo& 

      Amn {gIMwHo$ h¡ & A

 · ^y{‘ na OrdZ Ho$ Ama§^ Ho$ g‘¶ K{Q>V n[adV©Z&

 · àmMrZ VWm dV©‘mZ dm¶w‘§S>b Ho$ A§Vam| H$m ñnï>rH$aU& 

 · O¡d {dH$mg Ho$ ‘hËd&

      · O¡d{dH$mg Ho$ {gÕm§V& 

Aä¶mg

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

 1.  Ja‘ nVbm agm  Am{X‘ amgm¶{ZH$m| go ^anya ‘hmgmJa Ho$ {bE nX H$m   

  Cn¶moJ BÝhmoZo {H$¶m& 

  A. Amonm[aZ Am. S>m{d©Z B. hmëS>oZ  B©. nmíMa 

2. OrdZ Ho$ àma§^ ‘| n¶m©daU ‘| AZwnpñWV H$m¡Zgm A{Zb 

  A. A‘mo{Z¶m  Am. h¡S´>moOZ  B. Am³grOZ  B©. ‘rWoZ 
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3. Am{X‘ n¥Ïdr na àW‘ àH$ma Ho$ Ordr 

  A. ñdOrdr   Am. namÞOrdrVWm AZm³gr 

  B. naOrdr   B©. àmo³¶m[a¶mo{Q>H$ Am¡a ñdOrdr 

4. S>m{d©Z Ho$ {gÕm§V H$s H$_r {OgH$m ñnï>rH$aU XoZo _| do {d\$b aho

  A. Am{YH$ nwZéËnmXZ Am. `mo½`V_ H$mo hr ApñVËd

  B. ApñVËd Ho$ {bE g§Kf© B©.  {d{dYmVmE±

II. gyº$ nXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE

 1. bJ^J 4.8 {~{b`Z dfm] nhbo n¥Ïdr Ja_.......go ~Zm hþAm n[a «̂_Uerb Jmobm h¡Ÿ&

 2. $Cƒ VßV VËd h¡S´>moOZ Am{X_ n¥Ïdr Ho$ ......... naV _| CnpñWV hþAmŸ&

 3. EH$mEH$ AmZwdm§{eH$ KQ>H$ gå~§Yr n[adV©Z H$mo .......... H$hVo h¢Ÿ& 

 4. S>m{d©Z Zo “`mo½`V_ H$mo hr ApñVËd’ H$m {ddaU {X`m, na§Vw......... Ho$ ~mao _| Zhr&

III. {ZåZ Ho$ OmoS>o ~ZmBEŸ&

       A                  ~

 1. bo_mH©$ A. Zd S>m{d©ZdmX

 2. S>m{d©Z Am.CËn[adV©Z {gÕm§V

 3. öyJmo S>od«rg B. Am{O©V AmZwd§{eH$ {gÕm§V

 4. Amonm[aZ B©. amgm`{ZH$ O¡d {dH$mg {gÕm§V

   C àmH¥${VH$ MwZmd

IV. {ZåZ {b{IV àíZm| Ho$ CÎma {b{IEŸ&

 1. O¡d {dH$mg Š`m h¡?

 2. gyº$ CXmhaUm| go bo_mH©$ Ho$ A§em| Ho$ Cn`moJ-{Zê$n`moJ {gÕm§V H$m {ddaU Xr{OEŸ?

 3. CËn[adV©Z Š`m h¡?

 4. “ZdS>m{d©ZdmX’ Š`m h¡?Ÿ

 5. O¡d{dH$mg _o {d{^ÞVm H$m Š`m nmÌ hmoVm h¡ ?

 6. H$m¡Zgo Or{d Ûmam AmŠgrOZ n¥Ïdr na A{YH$ _mÌm _o _wº$ {H$`m J`m h¡ ?

 7. b°_mH©${Zñ_ VWm S>m{d©{Zñ_ _o§ H$m¡Zgr H$_r`±m XoIr OmVr h¡ ?
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AÜ`m` 23 
n¥Ïdr Ho$ nma

EARTH AND BEYOND

gy¶© 

J«h Yy‘Ho$Vw 

Jwé
e{Z 
¶waoZg 
ZonÀ¶yZ  
ßbwQ>mo
 

M§Ð ~wY ewH«$ ‘§Jb

jwÐ J«h

amV H$m AmH$me 

IJmobr¶Jmob
n¥Ïdr 

ZjÌ

n¥Ïdr Ho$ ~mao ‘| h‘ ³¶m OmZVo h¢& 

{nN>br H$jmAmo ‘| Amn n¥Ïdr Ho$ ~mao ‘| {OZ VÏWmo H$moo nT>m h¡&  CZH$m ñ‘aU H$a|& 

1) n¥Ïdr bJ^J JmobmH¥$Vr ‘| h¢&  BgH$m ì¶mg 12000 {H$.‘r. h¡& 

2) n¥Ïdr AnZr Ajna Kw‘Vr h¡ Bg{bE n¥Ïdr Ho$ AY©^mJ na àH$me VWm AY©^mJ na  

 A§Yoam hmoVm h¡&  gy¶© Ho$ gm‘Zo H$m ^mJ {XZ hmoVm h¡&  XÿañW^mJ amV hmoVr h¡& CÎma VWm 

X{jU Y«wd na {Za§Va {XZ `m amV hmoVr h¡ &  Omo df© Ho$ g‘¶ na {Z^©a hmoVm h¡& 

3) n¥Ïdr H$m Aj Jmobr¶ H$mën{ZH$ aoIm h¡&  Omo n¥Ïdr Ho$ ‘Ü¶^mJ go CÎma Y«wd go X{jU  

 Y«wd VH$ h¡&  n¥Ïdr H$m Aj 23.5 {S>J«r H$jr¶ Aj go OmZVo h¢&  Bg{b¶o n¥Ïdr   

amerMH«$ 
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 na F$VwE| hmoVr h¡&  BgH$m n[aUm‘ CÎma JmobmY© ‘| Ja‘r VWm X{jU JmobmY© ‘| erV  

 dmVmdaU  hmoVm h¡&  n¥Ïdr AnZo Aj Ho$ ^«‘U H$aZo H$s KQ>Zm H$mo àW‘ ^maVr¶   

      Xme©{ZH$ Am¶©^Å>&  gZ 6 gXr ‘| {XIm¶r h¡& 

4) n¥Ïdr H$mo J«h ‘| gmpå‘{bV {H$¶m h¡&  ¶h gm¡a n[adma H$m nmMdm± A{V ~S>m J«h h¡&    

     Ed‘ ¶h gy¶© Ho$ {Vgam g‘rn J«h h¡&  BgHo$ Abdm ~wY Am¡a ewH«$ BgHo$ ZOXrH$ J«h h¡& 

5) g^r J«hmo H$s Vah n¥Ïdr H$m gy¶© H$jr¶ ^«‘U H$mb 365 {XZm| H$m `m EH$ gmb H$m  

 h¡& gy¶© ¶h 150 {‘br¶Z {H$.‘r. Xÿar na h¡&  Bg A§Va H$mo h‘ EH$ IJmobr¶ BH$mB©  

 ‘| ì¶º$ H$aVo h¢&  BgH$s H$jm nyU©Vm d¥Îmr¶ ZhmoH$a {XK©d¥{Îm¶ h¡&  {Oggo n¥Ïdr Ho$  

 {dYmZmo ‘| gy¶© df© ‘| AbJ hmoVm h¡& 

6) n¥Ïdr Ho$ gVh Ho$ {ZMo nËWa VWm YmVwEo h¡&  O¡go h‘ n¥Ïdr Ho$ {ZMo OmVo h¡ d¡go   

 Vmn‘mZ ~T>Vm h¡&  Ed‘² J^© ‘| 12,000 {S>J«r ’$maZ hmB©Q> Vmn‘mZ h¡& 

7) n¥Ïdr na {‘Å>r, hdm, Ob Am¡a gOrd h¡&  ^yñWb_|nhmS>>, ‘¡XmZr ^mJ Km{Q>`m±  

    Am¡a  h¡&  hdm ‘| AZoH$ J¡gog ‘w»¶V: Z¡Q´>moOZ Ed‘² Am³grOZ h¡&  Ob ‘| gmJa, 

 g‘wÐ, Vmbm~, ZXr¶m±, Zmbo, dfm©, ~’©$, {h‘ Am{X hmoVo h¡&  gOrd ‘| àmUr, gñ¶ VWm 

 OZg§»¶m gpå‘{bV h¡&

8) n¥Ïdr H$m AÜ¶¶Z H$aZo H¥${Îm‘ CnJ«hmo H$m Cn¶moJ H$aVo h¡&  Omo A§V[aj go 

 h¡ ¶h n¥Ïdr Ho$ {H$gr ̂ mJ H$m {MÌ, VWm OmZH$mar g§J«{hV H$aVo h¡&  A§V[aj go n¥Ïdr  

 {Zbrg§J‘a‘a VWm ídoV^§da Ed‘² Hw$N> ^mJ ^yao {nbm, hao VWm ídoV§ {XImB© XoVr h¡&   

 {Zbm nmZr VWm eof ^d§a ~mXb hmoVo h¡&  ^yao {nbm ham a§J O‘rZ H$m h¡&  g’o$X a§J  

 ~’©$, {h‘ VWm Ádmbm‘wIr Ho$ Yyd| H$m hmoVm h¡& 

9) H¥${V‘ CnJ«h d¡km{ZH$mo H$mo dmVmdmaU VWm ‘m¡g‘ H$s ^{dî¶dmUr H$aZo ‘| ghm¶H$  

 hmoV h¡&  H¥${Ì‘ CnJ«h bmoJmo H$m ñdmñW, H$m`m©b`rZ amoJ g‘ñ¶m VWm AH$mb ‘|   
 ghm¶H$ hmoVo h¡&  ¶h {H$gmZmo H$mo H$~ H¡$go Am¡a H$m¡Zgo ’$gb CJmZo g§~Yr {ZU©¶ boZo  

 ‘| ghm¶H$ hmoVo h¡ Am¡a ¶h àmH¥${VH$ {dnXmAmo ‘| AmnVH$mbrZ H$‘©Mmar H$mo g‘ñ¶m  

 hb H$aZo ‘| ghm¶H$ hmoVo h¡& 

amV H$m AmH$me… 

³¶m ‘oK (~mXb) a{hV {XZ Ho$ amV, AmH$me H$m AmnZo AdbmoH$Z {H$¶m h¡ ?  AmJa Amn Hw$N> 
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g‘¶ CgH$m drjU H$a| Vmo gM‘wM Amn Iwe hmo gH$Vo h¢&  AmH$me ‘| {XIZodmbo H$B© Z‘yZm| 

Zo AZoH$ {MÌH$ma VWm H${dJU H$mo ^r CËgm{hV {H$¶m h¡&  AmH$me drjU Ho$ {bE, ZJa go 

Xÿa, ñdÀN> M§Ð‘m a{hV amV AË¶wÎm‘ h¡&  Zht Vmo ^r, AdbmoH$Z H$aZm EH$ AÀN>m AZw^d h¡& 

M§Ð VWm {df‘ ê$n go {dV[aV M‘H$Zodmbo ZjÌm| H$mo Amn XoI gH$Vo h¢&  Amn ZjÌm| Ho$ 

AZoH$ nhMmZ gH$Zodmbo Z‘yZm| H$mo XoI gH$Vo h¢&  AJa Amn gmdYmZr go AdbmoH$Z H$a|Jo Vmo 

Amn ZjÌ O¡go dñVwAm| H$mo ^r XoI gH$Vo h¢ Omo M‘H$Vo Zht&  H$^r-H$^r Amn àH$me H$s 

dU©aoImAmo H$mo ^r XoI gH$Vo h¡&  Omo {JaZodmbo ZjÌm| H$m Am^mg XoVo h¢& 

IJmobr¶ Jmob… amV ‘| M‘H$Zodmbr dñVE| EH$ ~¥hV² Jmobo na pñWV O¡go {XIVo h¢&  Amn CgHo$ 

~rM (Ho$ÝÐ) pñWV- O¡go AZw^d H$aVo h¢&  Bg H$mën{ZH$ Jmobo H$mo IJmobr¶ Jmobm H$hVo h¢&  

Eogo Jmobo H$s {ÌÁ¶ ³¶m hmo gH$Vr h¡ ?  IJmobr¶ Jmobo H$s dñVwAm| H$mo IJmobr¶ IqnS> ¶m 

IJmobr¶ qnS> H$hVo h¢& 

AmH¥${V 23.1 (IJmobr¶Jmobm) amV H$m AmH$me  
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 àË¶j AdbmoH$Z go {XImVm h¡ {H$ A{YH$V‘ IJmobr¶ {nÊS> (IqnS>) nyd© go nmeúd‘ 

H$s Va’ $J{V H$aZo Ho$ O¡go {XIVo h¢&  Bg AdbmoH$Z Zo AZoH$ bmoJm| H$mo bJmVm h¡ H$s h‘ 

Bg {díd ~rM pñWV h¡ VWm AÝ¶ g^r IJmobr¶ {nÊS> h‘mao Mmam| Amoa J{V H$a aho h¢&  

BZ AdbmoH$Zm| Ho$ AmYma na bmoJm| Zo EH$ Z‘yZo H$mo V¡¶ma {H$¶m&  Bg Z‘yZo ‘| ^y{‘ H$mo {díd 

Ho$ ‘Ü¶ ^mJ O¡go ‘mZm h¡ VWm AÝ¶ g^r IJmobr¶ {nÊS>m| H$mo h‘mao Mmam| Amoa J{V erb 

‘mZm J¶m h¡&  Z‘yZo H$mo ^yHo$ÝÐr¶ Z‘yZm H$hVo h¡&  J«rH$ Xme©{ZH$ VWm AÝ¶ Xme©{ZH$m| H$mo Bg 

{dYmZ na {dídmg Wm&  ^yHo$ÝÐr¶ Z‘yZo Ho$ AmYma na gy¶©J«hU VWm J«hm| Ho$ nW H$s {^ÞVmE| 

O¡gr AZoH$ KQ>ZmAm| H$m {ddaU XoZo Ho$ {bE gmÜ¶ Zht Wm& 

{ZH$mobmg - H$mon{Z©H$g Zo gy¶©Ho$ÝÐr¶ Z‘yZo Zm‘H$ n¶m©¶ Z‘yZo H$mo gy{MV {H$¶m&  CgZo, 

AdbmoH$Z gmÜ¶ {díd Ho$ Ho$ÝÐ ‘| gy¶© H$mo aIm Am¡a ^y{‘ H$mo ^r {‘bmH$a AÝ¶ g^r IJmobr¶ 

{nÊS>m| H$mo gy¶© Ho$ Mmam| Amoa J{Verb ~Vm¶m&  OmohmZ Ho$ßba, VWm Jo{b{b¶mo Zo Bg Z‘yZo Ho$ 

{bE XÿaXe©H$ go d¡km{ZH$ gmjmo H$mo àñVwV {H$¶o&  Ed‘² OmohÝg Ho$ßba Zo {XIm¶m H$s J«hmo H$s 

J{V gy¶© Ho$ Mmamo Amoa nW{XKm©H$ma h¡& àñVwV {H$¶o BgHo$ nyd© ‘| hr ^maVr¶ IJmob Zo ZrbH$ÊR> 

gmo_ogmËdZ Zo na‘oída H$s gbmh Ho$ AmYma na gy¶© Ho$ÝÐr¶ Z‘yZo gÑe {dYmZ àñVwV {H$¶m h¡& 

Ý¶Q>Z Ho$ JwéËdmH$f©U {Z¶‘m| na AmYm[aV J{UVr¶ n[aH$bZm| Zo VWm XÿaXeu H$s àJ{V Zo gy¶© 

Ho$ÝÐr¶ Z‘yZo H$mo AÀN>r Vah g‘PZo ‘| ghm¶Vm Xr&  gy¶© Ho$ÝÐr¶ ‘ÊS>bm| ‘| ̂ r n[adV©Z hþE h¢&

gm¡an[adma

gm¡a n[adma ‘| EH$ ZjÌ gy¶© Ho$ÝÐ ‘| h¡ VWm J«h O¡go gXñ¶ CgHo$ Mmam| Amoa J{Verb ahVo h¢&  

AmO h‘ Zo O¡gm g‘Pm h¡ gm¡a n[adma ‘| {ZåZmoº$ h¢& 

1. gy¶© Omo gm¡a n[adma H$m Ho$ÝÐ h¡& 

2. g^r J«hmo ‘| go Omo h‘mao Imbr Am±Imo go {XIVo h¡&  do h¡, ~wY, ewH«$, ‘§Jb Jwé Ed‘²  

 e{Z Am¡a Xmo J«h h¡&  Omo XÿaXe©H$ go XoI gH$Vo h¡ do h¡, ¶waoZg, Ed‘² ZonÀ¶yZ  

3. ‘§Jb Am¡a Jwé H$s H$jmAm| Ho$ ~rM H$s ZjÌr` nÅ>r& 

4. bKw J«h O¡go ßbwQ>mo, {gag, Barg Am{X&

5. J«hm| Ho$ CnJ«h {OZH$mo J«hm| Ho$ M§Ð ^r H$hm OmVm h¡&

6. hmbr O¡go Yy‘Ho$Vw& 

7. H¥${Ì‘ CnJ«h Am¡a A§V[aj`mZ 
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gy¶©…

gy¶© hr gm¡a n[adma H$m Ho$ÝÐ h¡&  CgH$s {ÌÁ¶m ^y{‘ H$s {ÌÁ¶m go 109 ~ma ~S>r h¡&  Cg‘| 

‘w»¶V… h¡S´>moOZ Am¡a hr{b¶‘ h¡&  gy¶© ‘| à{V{H«$¶mE± ~¥hV² _mÌm  H$s D$Om© H$mo ‘wº$ H$aVr h¢&  

D$Om© H$m EH$^mJ ^y{‘ go Vmn Am¡a àH$me Ho$ ê$n ‘| ñdrH$ma {H$¶m OmVm h¡&  Bg D$Om© go hr 

^y{‘ ‘| OrdZ g§^d hþAm h¡&  Amn Cƒ H$jmAm| ‘| gy¶© Ho$ ~mao ‘| A{YH$ OmZH$mar àmá H$a|Jo& 

 AmH¥${V 23.2 h‘mao gm¡a n[adma Ho$ J«h 

J«h… (Planet)

M‘H$sbo {nÊS>m| Ho$ O¡go J«h {XIVo h¢&  H$^r Vmao O¡go CZH$mo 

JbV g‘Pm OmVm h¡&  CZ A{YH$V‘ ZjÌ Am¡a J«hm| 

Ho$ ~rM ‘|, Amn J«hm| H$mo H¡$go nhMmZ gH$Vo h¢ ? ZjÌ 
M‘H$Vo h¢&  bo{H$Z J«h M‘H$Vo h¢&  bo{H$Z {Q>‘{Q>‘mdo 

Zhr h¢&  Š`m| ? ¶h JwU hr AmnH$mo ZjÌ Am¡a J«h Ho$ 

~rM Ho$ A§Va H$mo nhMmZZo ‘| ‘XX H$aVm h¡&  ZjÌ 
ñdV… Xrá (M‘H$sbo) hmoVo h¢ J«h Zht&  J«h àH$me H$m 

à{V’$bZ H$aVo h¢&  Am¡a M_H$sbo {XIVo h¢&  J«hm| go 
AmH¥${V 23.3 ~wwYJ«h 

ZonÀ`yZ

`waoZg
 e{Z

 Jwé

 gw`©

 _§Jb

  n¥Ïdr

  ewH«$

  ~wY
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VwbZm H$aVo na ZjÌm| H$m ~S>m AmH$ma hmoVm h¡&  do Bg{bE N>moQ>o {XIVo h¢ ³¶m| {H$ do ^y{‘ go 

b§~r Xÿar na h¢&  XÿaXeu Ho$ {~Zm h‘ Ho$db  Mma hr J«hm| H$m AdbmoH$Z H$a gH$Vo h¢&  do 

h¢ - ewH«$, ‘§Jb, Jwé, Am¡a e{Z&  Amn AÝ¶ J«h ~wY H$m gy¶m}X¶ Ho$ nhbo Am¡a gy¶m©ñV Ho$ 

VV²jU ~mX ‘| AmH$me ñdÀN> ñnï> h¡ Vmo, AdbmoH$Z H$a gH$Vo h¢&

gy¶© go, CZH$s Xÿar Ho$ H«$‘mZwgma h‘ gm¡a n[adma Ho$ gXñ¶m| Ho$ ~mao ‘| AÜ¶¶Z H$a|Jo& 

   ~wY J«h… 

~wYJ«h gy¶© Ho$ g‘rn V‘ J«h h¡&  ~wYJ«h Ho$ CX¶ 

¶m AñV hmoZo Ho$ bJ^J Xmo K§Q>m| Ho$ A§Xa gy¶© CX¶ 

¶m AñV hmoVm h¡&  Amn gy¶m}X¶ ¶m gy¶©ñV H$s 

OJh (ñWmZ) ‘|, àmV… H$mb Ho$ nyd© ¶m gy¶m©ñV 

Ho$ VV²lU hr Amn Cgo drjU (AdbmoH$Z) H$a 

gH$Vo h¢&  bo{H$Z CgH$m CÎm‘ Ñí¶ nmZm ‘wpíH$b 

h¡&  ~wY ‘| A{YH$Va JV©Xma gVh h¡&  (AmH¥${V 

H$m AdbmoH$Z {H${OE) gVhr¶ Vmn‘mZ 427 go 

183 VH$ {dMaU H$aVm h¡&  CgH$m {d{eï> KZËd 

0.99 h¡&  CgH$s YyU©Z Ad{Y Am¡a n[aH«$‘U 

Ad{Y H«$‘e… 59 {XZ Am¡a 88 {XZ h¡&

ewH«$J«h… ewH«$J«h Xÿgam J«h h¡&  AmgmZr go Bgo nhMmZ gH$Vo h¢&  CgH$m dm¶w‘ÊS>b A{YH$V‘ 

H$m~©Z S>m¶ AmH«$gmBS> go ~Zm h¡&  J«h go XoIo OmZo na gy¶m}X¶ Am¡a gy¶m©ñV npíM‘ Am¡a nyd© 

‘| H«$‘e… hmoVo h¢&  ³¶m Amn BgHo$ {bE H$maU ~Vm gH$Vo h¢ ?  CgHo$ KyU©Z H$s Ad{Y 243 

{XZ h¢ Am¡a EH$ ~ma gw`© Ho$ Mmam| Amoa OmZo Ho$ {bE 225 {XZ {b¶o OmVo h¢&  CgH$m AW© h¡ 

{H$ ewH«$ ‘| EH$ {XZ EH$ gmb go {XK© h¡&

^y{‘ na {XZ Am¡a df© (gmb) H$s Ad{Y ³¶m h¡ ?  ^y{‘ Ho$ KyU©Z Mmb Am¡a ewH«$ Ho$ KyU©Z 

Mmb H$s VwbZm H$s{OE&  AmnH$m {ZfH$f© ³¶m h¡ ?

gy¶© go CgH$s Xÿar Ü¶mZ X| Vmo gVh H$m Vmn‘mZ ~wY go H$‘ ahZm Mm{hE&  bo{H$Z ~wY go CgH$s 

VwbZmH$a gH$Vo h¢&  dh bJ^J 450oC h¡&  BgH$m H$maU J¥h H$m à^md ¶m gmYmaU ^mfm 

‘| ^y{‘ H$m Ja‘ hmoZm&  H$m~©Z S>m¶ AmH²$gmBS> XrK© Va§JXþar Ho$ BZ’«$maoS> {d{H$aUm| H$mo amoH$Îmm 

h¡ Am¡a Vmn A§Xa A§VJ©¥hrV {H$¶m OmVm h¡&  ewH«$ H$m KZËd 5.2g/cm3 h¡& 

AmH¥${V 23.4 ewH«$J«h
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H$m¶©H$bm 23.1 

gy¶m©ñV Ho$ Amg-nmg AmH$me H$m AdbmoH$Z H$s{OE&  {j{VO npíM‘ {Xem ‘| Amn VH$ 

M‘H$sbo I{nÊS> H$mo XoIVo h¢&  dh npíM‘r¶ AmH$me ‘| A§YH$ma Amd¥V hmoZo Ho$ nhbo Amn 

go XoIo OmZodmbm àW‘ {nÊS> h¡&  dh ewH«$ h¡& 

gy¶m]X¶ Ho$ ~hþV nhbo hr Amn Cgo nydu¶ AmH$me ‘| XoI gH$Vo h¢&  bmoJ Cgo àmVH$mbr¶ 

ZjÌ ¶m gm¶§H$mb H$m ZjÌ H$hVo h¢ ¶Ú{n dh EH$ J«h h¡& 

^y{‘… 

gy¶© go ^y{‘ J«h Vrgam J«h h¡&  ^y{‘ ‘| EH$ n[a{MV àmH¥${VH$ CnJ«h h¡ dhr M§Ð h¢& 

gm¡a n[adma ‘| ^y{‘ hr EH$‘mÌ J«h h¡ Ohm± na Ord H$m ApñVËd h¡&  ^y{‘ H$s Cg {deofVm 

H$m H$maU ³¶m h¡?  Ord H$s CËn{Îm, hmoZo {d{dH$ nmZo VWm d¥{Õ nmZo H$moZgo H$maH$ ghm¶Vm 

H$aVo h¢ ?  Bg gh-ApñVËd Ho$ {bE AZoH$ n[apñV{V¶m± Amdí¶H$ h¢&  ³¶m Amn BgH$s gyMr 

~Zm gH$Vo h¢ ?

Bgo OmZ br{OE… ³¶m {H$gr AÝ¶ I{nÊS> ‘| {H$gr àH$ma Ho$ Ord H$m ApñVËd h¡ ?  Bg 

àíZ Ho$ CÎma Ty>±T>Zo Ho$ {bE à¶ËZ {H$¶o J¶o&  Eogm EH$ H$m¶©H«$‘ h¡ - goQ>r AÝ¶ñWbr¶ Ho$ 

{b¶o emoYH$m`© h¡& 

bJ^J ^y{‘ gVh H$m 2/3 ^mJ Obmd¥V h¡&  ^y{‘ na EH$ Eogm dm¶w‘ÊS>b h¡, Omo H$B© gm¡ qH$ 

‘r VH$ D±$MmB© VH$ {dñV¥V h¡ ¶Ú{n h‘ CgH$s gr‘m H$mo eVe… {ZYm©[aV Zht H$a gH$Vo h¢&  

dm¶w‘ÊS>b Ho$ naVm| ‘| Z¡Q´>moOZ, Amp³gOZ, H$m~©Z S>m¶AmH²$gmBS>, Ob ~mîn Am¡a Aën‘mÌm 

Ho$ AÝ` J¡go h¢& 

M§Ð 

O~ h‘ MÝÐ Ho$ ~mao ‘| ~mV| H$aVo h¢ V~ AZoH$ ~ma h‘ H$mì¶mË‘H$ ~Z OmVo h¢&  M§Ð Ho$ {d{^Þ 
ñVa (‘wI) go àoaUm nmH$a H$B© JmZo Am¡a H$B© H${dVmAm| H$s aMZm hþB© h¡&  ny{U©‘m Ho$ {XZ dh 

EH$ ~S>o M‘H$sbo I{nÊS> Ho$ én ‘| Ñ{ï>JmoMa hmoVm h¡, H$B© ~ma AmnZo Cgo XoIm hmoJm&  dh 

^y{‘ H$m EH$‘mÌ àmH¥${VH$ CnJ«h h¢&  M§Ð na ~¥hV² JV} h¢&  Cg‘| dm¶w‘§ÊS>b Zht h¡&  ^maV 

Zo M§Ð`mZ Zm‘H$ H$m¶©H«$‘ Ûmam Bg CnJ«h H$m AÝdofU 2009 {H$¶m&  BgHo$ nhbo A‘o[aH$m 

Zo EH$ Eo{Vhm{gH$ A{^¶mZ {Z^m¶m Wm&  OwbmB© 21, B©-1969 ‘| A‘o[aH$m Ho$ IJmobk Zrb 
Am_©ñQ´>m§J Zo M§Ð‘m na H$X‘ aIm&  ES>m{dZ Eb{S´>Z Zo VXZ§Va nXmn©U {H$¶m& 
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AmH¥${V 23.5 M±Ð‘m na JV]  AmH¥${V 23.6 Enmobmo CnJ«h 

Üd{Z Ho$ {bE Adí¶H$ hdm Zht ahZo na XmoZm| Zo nañna H¡$g| ~mV| H$s ?  CZH$mo Amp³gOZ 

H¡$go àmá hþAm ?

ñ‘aU {H$OrE… M§Ð Ho$ {d{dY nmíd© H$mo {MÌmo H$mo ~ZmBE&  Omo AnZo {nN>br H$jmAmo _| 

AÜ¶¶Z {H$¶m h¡& 

‘§Jb 

‘§Jb Mm¡Wm J«h h¡&  dh bmb a§J H$m J«h h¡&  ñnog H«$mâQ> O¡go {dqH$J Am{X Zo OrdZ Ho$ 

AmYma Ho$ gmú¶ Ho$ {bE ‘§Jb H$m emoY {H$¶m h¡& 

‘§Jb Ho$ Hw$N> àXoem| ‘| gmYmaU ar{V H$m Vmn‘mZ h¡&  Cg‘| Amp³gOZ, Z¡Q´>moOZ Am¡a 

Ob h¡&  Yw«dmo| Ho$ nmg Q>mo{n¶m| Ho$ O¡go {XIZo dmbo {h‘r H$m~©ZS>m`mŠgmB©S> h¡&  BZ H$maH$m| H$s 

CnpñW{V Ho$ H$maU hr, ‘§Jb ‘| OrdZ ApñVËd Ho$ ~mao ‘| h‘| gmoMZo H$m {dMma {X¶m&  ‘§Jb 

‘| Xmo àmH¥${VH$ CnJ«h h¢ O¡go ’$mo~g Am¡a {S>‘mog&  ‘§Jb H$m {d{eï> KZËd 3.2g/cm3 h¡&  

gVhr Vmn‘mZ  - 600 C H$‘ +250 C.  go VH$ ~XbVm h¡& ‘§Jb H$s KyU©Z Ad{Y 24
2
1 K§Q>o 

VWm n[aH«$‘U Ad{Y 687 {XZmo H$s h¡& 
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         AmH¥${V 23.7 ‘§Jb  AmH¥${V 23.8 ‘§Jb na amoda     

jwÐ J«h Am¡a CëH$m{nÊS>… ‘§Jb Am¡a Jwé Ho$ ~rM hOmam| A{Z¶{‘V AmH$ma Ho$ nËWam| Ho$ hμOmam| 

Qw>H$S>o hmoVo h¢&  do jwÐJ«h h¢&  gm¡a n[adma Ho$ AÝ¶ ^mJm| ‘| ^r Hw$N> jwÐJ«h nm¶o OmVo h¢&  

bo{H$Z à‘wI jwÐJ«h n{Å>H$m Vmo ‘§Jb Am¡a Jwé H$s H$jmAm| Ho$ ~rM pñWV h¡&  {dembV‘ 

jwÐJ«h h¢ - grarg, n„mg, OyZmo Am¡a doñVm h¢& 

CëH$m{nÊS>… 

CëH$m{nÊS> Vmo Ðì¶ Ho$ Qw>H$S>o O¡go hmoVo h¢ Omo jwÐJ«h n{Å>H$m go {ZH$bo hm|&  H$^r-H$^r do ^y{‘ 

Ho$ dm¶w‘ÊS>b ‘| ^r àdoe H$a gH$Vo h¢ Am¡a Kf©U go CËnÞ Vmn Ho$ H$maU Ob gH$Vo h¢&  Omo 

CëH$m{nÊS> Omo nyU©V¶m Ob OmVo h¢&  CÝho CëH$mE± H$hVo h¢, AWdm eyqQ>J ñQ>ma H$hVo h¢& 

CZH$mo {JaZodmbo ZjÌ ^r H$hm OmVm h¡&  AmH$me ‘| AJa A{YH$ g§»¶m ‘| do EH$ hr g‘¶ 
‘| Ñ{ï>JmoMa hmoZo na, do CëH$mAm| H$s d¥{ï> H$aVo h¢&  Yy‘Ho$Vw Ho$ Hw$N> Qw>H$S>o AWdm CëH$m{nÊS> 

O~ ^y{‘ Ho$ dm¶w‘ÊS>b ‘| àdoe H$aZo Ho$ ~mX Ob OmVo h¢&  ~S>r CëH$mE± H$^r H$^r ¶mÌm Ho$ 
~mX ^r Or{dV ahVr h¢ VWm ^y{‘ na AmKmV H$aHo$ JV] Am¡a H$hr H$mo ^y{‘ nn©Q>r na n[aU{‘V 

H$aVr h¢&  CZH$mo CëH$m{nÊS> H$hVo h¢&  CëH$m{nÊS>m| Ho$ nañna AmKmV go AZoH$ J«h, CnJ«hm| 

‘| ~S>o JV} hmoVo h¢& 

{b¶mo{ZS> d¥{ï>… 

Vmam‘§S>b {b¶m| Zd§~a 17/18 Ho$ ~rM H$ht na AWm©V² CÎma-nyd© {Xem ‘| AmH$me H$m AdbmoH$Z 

H$a| Vmo, ‘Ü¶amV ‘| Amn A{YH$ g§»¶m Ho$ CëH$mAm| H$mo XoI gH$Vo h¢&  CÝho {b¶mo{ZS> H$hVo h¢&
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Jwé (~¥hñn{V)… 

    Jwé nm±Mdm± J«h h¡& ¶h gm¡a n[adma H$m 

A{YH$V‘ ~S>m J«h h¡&  CgH$s H$jH$ Ad{Y 

bJ^J 12 gmb h¢&  CgHo$ {XZ H$s Ad{Y 

10 K§Q>o h¢&  CgH$m ‘Vb~ dh ~hþV VoO KyU©Z 

H$aVm h¡&  VoO KyU©Z Ho$ H$maU dh g‘^mOH$ 

aoIm na C^am hþAm VWm Yw«dm| na MnQ>m ahVm 

h¡&  J«h Ho$ à~b JwéËdmH$f©U ~b Ho$ H$maU 

‘moQ>o J¡g Ho$ ‘oK Omo J«h go g§b¾ ahVo h¢ do 

^r J«h Ho$ gmW KyU©Z H$aVo h¢ VWm n{Å>¶m| 

‘| n[aU{‘V hmoVo h¢&  ¶o n{Å>¶m| XÿaXeu Ûmam 

Ñ{ï>JmoMa hmoVo h¢&  amV H$mo AmH$me ‘| Bg J«h 

H$mo nhMmZZo H$m à¶ËZ H$s{OE& 

 Jwé H$m KZËd 1.3g/cm3 h¡&  Jwé Vmo 

gy¶© go gwXya na h¡&  ³¶m Amn CgHo$ gVhr Vmn‘mZ H$s H$ënZm H$a gH$Vo h¢ ?

Jo{b{b¶mo Zo ñdV… V¡¶ma {H$¶o J¶o EH$ 

XÿaXeu H$m Cn¶moJ H$aHo$ Jwé Ho$ Mma CnJ«hm| 

H$m nVm bJm¶m&  do h¢ - 

EoAmo, ¶wamonm, Jm{Z‘oS> Am¡a H$m{„ñQ>mo Jwé 

J«h H$mo H$B© AÝ¶ CnJ«h ^r h¢&  EoAmo EH$ 

Hw$VyhbH$mar CnJ«h h¡ ³¶m|{H$ Cg‘o g{H«$¶ 

Ádmbm‘wIr h¢&  dm¶oOañnog H«$mâQ> Zo J«h Ho$ 

Mmam| Amoa EH$ db¶ {dYmZ H$m emoY {H$¶m&  

Jwé J«h ao{S>¶mo {g¾bmo CËg{O©V H$aVm h¡&  

¶wamonm na Hw$N> gOrd ahZo H$s g§^mdZm h¡&

AmH¥${V 23.9

AmH¥${V 23.10 Jwé VWm CgHo$ 4 CnJ«h 
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e{Z… 

       e{Z N>Q>m J«h h¡&  dh Xÿgam AË¶§V ~S>m J«h 

h¡&  EH$ XÿaXeu H$m Cn¶moJ H$aHo$ Bg J«h H$m 

AdbmoH$Z H$aZm EH$ AË¶§V {MÎmmH$f©H$ 

AZw^d h¡&  CgH$m {deof A{^bjU ñnï> 

db¶ {dYmZ h¡&  db¶ {dYmZ AZoH$ N>moQ>o 

db¶m| go ~Zm ahVm h¡&  N>moQ>o db¶ {h‘Ðì¶ 

go ~Zo hmoVo h¢&  CgH$m {d{eï> JwéËd Ob go 

^r H$‘ h¡&  e{Z CnJ«h H$m EH$ Qw>H$S>m nmZr 

na V¡aZo Ho$ O¡gr H$ënZm H$a gH$Vo h¢&  Cg‘| 

AZoH$ CnJ«h h¢ {O‘| Q>¡Q>mZ EH$ {deof é{M 

H$m h¡&  gm¡a n[adma ‘| dh EH$ hr àmH¥${VH$ 

CnJ«h h¡ {Og‘| AnZm hr dm¶w‘ÊS>b h¡&  e{Z ‘| 0.69g/cm3 H$m {d{eï> KZËd h¡&  AÝ¶ 

J«hm| go VwbZm H$aZo na dh AË¶§V {ZåZ h¡&  CgH$s KyU©Z Am¡a n[aH«$‘U Ad{Y H«$‘e… 10 

K§Q>o 40 {‘ZQ> VWm 29.46 gmb h¢&

¶waoZg… 

¶waoZg gmVdm§ J«h h¡ VWm dh Vrgam AË¶§V ~S>m J«h h¡&  àmo. Oo{g. 

^Å>mMm¶m© go Am¡a ~|Jbmoa Ho$ B§{S>¶Z BZmpñQ>Q²>¶Q> Am’$ EñQ́>mo{’${μO³g 

Ho$, Ho$. Hw$ßnwñdm‘r go Bg J«h Ho$ Mmam| Amoa Ho$ db¶ {dYmZ H$m 

emoY {H$¶m h¡&  àW‘V… Bg J«h H$m emoY {d{b¶‘ hf}b Ûmam {H$¶m 

J¶m&  dh EH$ {d{MÌ J«h h¡ {OgH$m AW© CgHo$ KyU©Z Aj 82o 
H$s Va’$ ‘wS>m h¡&  ewH«$ H$mo N>moS>H$a ~mH$s g^r J«h npíM‘ go nyd© 

H$s Va’$ KyU©Z H$aVo h¢&  ¶waoZg H$m {d{eï> KZËd 1.39g/cm3 

H$m h¡&  CgHo$ KyU©Z Am¡a n[aH«$‘U Ad{Y - H«$‘e… 17 K§Q>o Am¡a 

84.02 gmb h¢&  ¶h CnJ«h D$Üd©mYa Aj na KyU©Z H$aZo Ho$ O¡go 

{XIVm h¡&  ^y{‘ H$s Aj go BgH$s VwbZm H$s{OE& 

½bmo~ (Jmobm) AmnH$mo ¶waoZg KyU©Z Aj Ho$ gmW ^y{‘ Ho$ KyU©Z 

Aj H$s VwbZm H$aZo ‘| ‘XX H$aVm h¡&

      

AmH¥${V 23.11 e{Z Am¡a CgHo$ db¶ 

AmH¥${V 23.12 ¶waoZg 
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Bgo OmZ br{OE… AmnZo ½bmo~ Ho$ Z‘yZm| H$mo XoIm hmoJm&  ^y{‘H$m Z‘yZm grYm 

ahZo Ho$ ~Om¶ EH$ Amoa ³¶m| ‘wS>m h¡ - Bg Vah AmnH$mo AmíM¶© hmoVm hþAm hmo-

Jm&  H$maU ³¶m hmo gH$Vm h¡ ? ³¶m Amn ¶waoZg Ho$ Z‘yZo H$s H$ënZm H$a gH$Vo h¢ ? 

ZoßMyZ:

AmR>dm± ßbmZoQ> h¡ (J«h h¡)&  ZoßMyZ J«h H$mo Ho$db XÿaXeu 

H$s ghm¶Vm go hr XoH$m Om gH$Vm h¡&  nhbo CgHo$ ApñVËd 

H$mo J{UVr¶ n[aJUZm go hr ~Vm¶m OmVm Wm&  CgH$m 

{d{eï> KZËd 1.6g/cm3 h¡&  CgH$s KyU©Z Am¡a n[aH«$‘U 

H«$‘e… Ad{Y 16 K§Q>o Am¡a 30 {‘ZQ> Am¡a 165 gmb h¢&

ßbyQ>mo…                                           

    nhbo ßbyQ>mo H$mo gm¡a n[adma H$m EH$ gXñ¶ ‘mZm 

J¶m Wm&  bo{H$Z gZ² 2006 ‘| A§Vam©ï´>r¶ IJmob g§ñWm 
Zo J«h H$s EH$ ZB© n[a^mfm H$s H$ënZm H$s Amoa CgHo$ 

AZwgma ßbyQ>mo gm¡a n[adma Ho$ gXñ¶ Ho$ bjU Zht 
aIVm h¡&  {’$a ^r dh gm¡a n[adma Ho$ gXñ¶ Ho$ én 

‘| ah¡Jm&  A~ Bgo jwÐ J«h H$hm OmVm h¡&

H$m¶©H$bmn 23.2…

J«h| H$s gyMr go ßbyQ>m| H$mo {ZH$mbZo Ho$ H$maUm| H$m nVm 

bJmBE& 

Yy‘Ho$Vw (nyÀN>bVmam)… 

Yy‘Ho$Vw gm¡a n[adma Ho$ A{V{W h¢ {OgH$m ‘Vb~ CZ‘| XrK© H$jr¶ Ad{Y¶m± h¢ Am¡a {dab hr 

Ñ{ï>JmoMa hmoVo h¢&  Yy‘Ho$Vw Ho$ Ho$ÝÐH$ Ho$ à‘wI g§KQ>H$ {g{bHo$Q> Am¡a {h‘Ðì¶ h¢& 

AmH¥${V 23.13 ZoßMyZ

AmH¥${V 23.14 ßbyQ>mo
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       Yy‘Ho$VwE± d¥ÎmmH$ma Ho$ hmoVo h¢&  O~ do gy¶© Ho$ 

nmg AmVo h¢ Vmo CZ‘| ny±N> H$s d¥{Õ hmoVr h¡&  

O~ do gy¶© Am¡a ^y{‘ Ho$ g‘rn ahVo h¢ V~ do 

{XImB© XoVo h¢&  H$B© IJmobkm| H$s ¶h AmXV 

{H$ do AnZr XÿaXeu Ûmam CZH$s H$jr¶ 

Ad{Y¶m| H$m drjU H$aHo$ AÜ¶¶Z H$aZo H$s 

h¢& 

CZHo$ emoYH$Vm©Am| Ho$ Zm‘ Yy‘Ho$VwAm| H$mo 

{X¶m J¶m h¡& h²¶mbr Yy‘Ho$Vw Eogm EH$ Yy‘Ho$Vw 

h¡ {Ogo 76 gmbm| ‘| EH$ ~ma XoIm Om gH$Vm 

h¡&  Cgo A§V ‘| B©. gZ² 1986 ‘| XoIm J¶m Wm&  nwZ… Cgo H$~ XoIm Om gH$Vm h¡ ?.

H$m¶©H$bmn 23.3…

60 go 70 gmbm| Ho$ nhbo {XIo {d{^Þ Yy‘Ho$VwAm| Ho$ ~mao ‘| {df¶ g§J«hU H$s{OE& 

Yy‘H$VwAm| Ho$ ~mao ‘| A§Y{dídmg… 

Yy‘Ho$VwAm| Ho$ ~mao ‘| A§Y{dídmg H$B© bmoJ g‘PVo h¢ {H$ Yy‘Ho$VwE± ^{dî¶ Ho$ g§H$Q> Ho$ 

g§XoedmhH$ h¢ O¡go, àdmh, ¶wÕ Am¡a gm§H«$m‘H$ amoJ Am{X& bo{H$Z ¶o g^r A§Y{dídmg h¢ 

Yy‘Ho$Vw  H$s CnpñW{V EH$ àmH¥${VH$ KQ>Zm h¡&  h‘| ^¶^rV hmoZo H$s Amdí¶H$Vm Zht h¡& 

  ³¶m gm¡a - n[adma ‘| h‘ Z¶o gXñ¶m| H$mo OmoS> gH$Vo h¢ ?  àmH¥${VH$ CnJ«h M§Ð Ho$ gmW h‘Zo H$B© 

N>moQ>o MÝÐm| H$mo H¥${Ì‘ CnJ«hm| Ho$ én ‘| OmoS>m h¡ Omo 

h‘| H$B© ar{V¶m| ‘| Cn¶moJr h¢&  ³¶m CZHo$ Cn¶moJm| 

H$s gyMr Amn ~Zm gH$Vo h¢ ?

Vma|…

gm¡a n[adma Ho$ gXñ¶m| Ho$ Abmdm h‘mar 

CËgwH$Vm H$mo ~‹T>mZodmbo I{nÊS> ^r h¢&  CgHo$ 

~mao ‘| AÜ¶¶Z H$a|&  amV Ho$ AmH$me ‘| h‘ 

AZoH$ M‘H$sbo I{nÊS>m| H$mo XoI gH$Vo h¢&  ¶o 

AmH¥${V 23.15 Yy‘Ho$Vw 

AmH¥${V 23.16 H¥${Ì‘ CnJ«h
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Vma| h¢&  do g‘mZ Xÿar na pñWV {XIVo h¢&  ³¶m| ?

gy¶© h‘mao {bE ~hþV g‘rn H$m ZjÌ (Vmam) h¢&  gy¶© go àH$me ^y{‘ VH$ nhþ±MZo Ho$ {bE 8.3

{‘ZQ> boVm h¡ - ¶h AmnH$mo ‘mby‘ hr h¡& amV Ho$ AmH$me Ho$ ZjÌm| H$m àH$me ^y{‘ VH$ 
nhþ±MZo gmbm| VH$ boVm h¡&  do ~hþV ~¥hV² aho hm|Jo& 

gm‘mÝ¶V… … àH$medf© Zm‘H$ BH$mB© go Vmam| H$s Xÿar ì¶º$ H$s OmVr h¡&  EH$ gmb ‘| àH$me 
Ûmam V¶ H$s JB© Xÿar hr EH$ àH$me df© h¡& ¶h 365�24�60�60  {H$.‘r. h¡&  {gag 
ZjÌ H$mo br{OE&  amV Ho$ AmH$me H$m AË¶§V M‘H$sbm ZjÌ h¡&  ¶h bJ^J 8.7 gmb Xÿa 
h¡&  AWm©V² Amn CgH$mo XoIZo na Omo àH$me AmnHo$ Am±I ‘| àdoe H$aVm h¡ dh 8.7 gmb Ho$ 
nhbo {ZH$bm hþAm h¡& 

Amn {d{^Þ a§Jm| Ho$ Vmam| H$mo XoIVo h¢&  CZ‘| nrbm, Ho$g[a`m±&  ídoV bmb Am¡a Zrbo a§J hmoVo 
h¢&  Vmn‘mZ Am¡a a§J H¡$go g§~§{YV h¡ ?

H$m¶©H$bmn 23.4… BZgwboQ>oS> h¢S>b dmbo bmoho Ho$ Vma H$mo Ja‘ H$s{OE&  nhbo dh bmb ~ZVm 
h¡, Vmn H$mo Omar aI| Vmo dh Ho$g[a`m±nrbo a§J ‘| Am¡a dh Jb OmZo Ho$ nhbo ídoV a§J ‘|  ~Xb 
OmVm h¡& 

H$m¶©H$bmn 23.5 

Eb.nr.Or. ñQ>mod H$mo Cn¶moJ H$aVo g‘¶ CgH$s Zrbr ÁdmbmAm| H$m AdbmoH$Z H$s{OE&  Zrbr 
Ádmbm na O~ Obq~XþAm| H$mo {N>S>H$Zo Ho$ ~mX hmoZodmbo a§J Ho$ n[adV©Z H$mo (Ádmbm ‘o|) H$m 
AdbmoH$Z H$s{OE&  a§Jm| Ho$ n[adV©Z H$m H$maU Amn Xo gH$Vo h¢ ?

gmnojV¶m, bmb, Ho$g[a¶m, nrbm, ídoV Am¡a Zrbo a§J Vmam| Ho$ Vmn‘mZ Ho$ ~‹T>Vo Ho$ H«$‘ H$s 
gyMZm XoVo h¢& 

AmH$me ‘| Vmam| Ho$ Z‘yZo… amV Ho$ AmH$me Ho$ Vmam| H$m AdbmoH$Z H$aZo na Amn Hw$N> {ZpíMV 
Z‘yZm| H$m ^r AdbmoH$Z H$aVo h¢&  Hw$N> g‘¶ VH$ dh Z‘yZm An[ad{V©V ahVm h¡&  Vmamo| Ho$ 
ñWmZm| H$mo OmoS>H$a bmoJm| Zo Hw$N> dñVwAm|, àm{U¶m| Am¡a nm¡am{UH$ nmÌm| H$s H$ënZm H$s&  Vmam| 
Ho$ g‘yh H$m Z‘yZm Omo nhMmZm Om gH$Vm h¡ Cgr H$mo Vmam‘ÊS>b H$hVo h¢&  AmH$me 88 
Vmam‘ÊS>b àXoem| ‘| {d^º$ h¡&  Vmam‘ÊS>b na Cg àXoe H$m Zm‘H$aU {H$¶m J¶m h¡& CXm Ho$ 
{bE CÎma {Xem Ho$ gmV Vmamo Ho$ g‘yh H$m Zm‘ gám{f© ‘ÊS>b Wm Cgm© ‘oOa h¡& Cgm© ‘oOa gmV 
Vmam| Ho$ gmW Y«wd Vmao Ho$ Mmam| Amoa J{V H$aVm h¡&  H$Zm©Q>H$ ‘| gXu Ho$ ‘m¡g‘‘| gw~h Ho$ g‘¶ 
Amn Cgo XoI gH$Vo h¢& 
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AmH¥${V 23.17 Y«wd Vmao Ho$ gmW Cgm© ‘oOa Vmam‘ÊS>b

gyMZm… q~XþE± hr Z¡O CnpñW{V h¡&  ItMo JB© n{º$¶m± H$mën{ZH$ h¢& 

gXu Ho$ ‘m¡g‘ ‘| amV Ho$ nhbo CgHo$ ñWmZ H$mo nhMmZZo Ho$ {bE AmH$me Ho$ CÎmar¶ 

àXoe Ho$ Ho${g¶mo{n¶m Vmam‘ÊS>b H$m Cn¶moJ H$a gH$Vo h¢& AmgmZr go nhMmZo OmZodmbo 

Vmam‘ÊS>b h¢  Cgm© ‘oOa , Amo[a¶mZ, Ho${g¶mo{n¶m, {b¶mo‘oOa h¢&

Bgo OmZ br{OE… ‘o[aZg© H§$nmg H$m Cn¶moJ H$aZo Ho$ Abmdm {XemAm| H$mo nVm bJmZo Ho$ H$B© 

{dYmZ h¢&  CZ‘| EH$ {dYmZ Y«wd Vmao H$m ñWmZ nhMmZZm Am¡a Vmam‘ÊS>bm| Ho$ ñWmZm| H$mo 

nhMmZZm h¡&  Cggo bJ^J (gpÝ‘H$V) g‘¶ VWm ‘hrZo H$s OmZH$mar nmZo ‘XX {‘bVm h¡&

AmH¥${V 23.18 Hw$N> Vmam‘ÊS>b 

Cassiopeia    
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Amo[a¶mZ H$mo gXu Ho$ ‘m¡g‘ ‘| AmgmZr go nhMmZm OmVm h¡&  CgHo$ JmÌ H$mo AmgmZr go 

‘mZrQ>a {H$¶m Om gH$Vm h¡&  Vybm Vmam‘ÊS>b ‘| bmb a§J H$m ZjÌ ~rQ{JO h¡& 

Cg‘| Zrbo a§J H$m arOob Zm‘H$ Zrbo a§J H$m ZjÌ ^r h¡&  O~ grYr aoIm Ho$ VrZ ZjÌm| 

H$s nQ²>Q>r go EH$ grYr aoIm ItMr OmVr h¡, dh {gag ZjÌ H$s Amoa bo Om gH$Vm h¡, AmH¥${V 

H$s ghm¶Vm br{OE& 

am{eMH«$…

gy¶©, J«h Am¡a M§Ð nyd© go npíM‘ H$s Amoa nW H$m AZwgaU H$aZo H$s O¡gr J{V {XIVr 

h¡&  Bg nW H$mo am{eMH«$ nQ²>Q>r H$hVo h¢&  Bg nW ‘| pñWV 12 Vmam‘ÊS>bm| H$mo am{eMH«$ 

Vmam‘ÊS>b H$hVo h¢&

1. Earg (‘of)

2. Q>mag (d¥f^)

3. Oo{‘Zr ({‘WwZ)

4. H¡$Ýga (H$H©$) 

5. {b¶mo (qgh)

6. {dJm}| (H$Ý¶m)

7. {b~«m (Vwbm)

8. ñH${n©¶g (d¥píMH$m) 

9. ñ¶m{Oho[a¶g (YZw)

10. Ho${àH$mZ©g (‘H$am)

11. E¹o$[a¶g (Hw§$^)

12. {ngg (‘rZ) AmH¥${V 23.19 amer MH«$ Ho$ ZjÌ nw§O 
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{dñVm[aV H$m¶©H$bmn 23.6 

ñd¶§ AnZm hr Vmamb¶ ~ZmBE Am¡a EH$ Vmamb¶ H$mo ^|Q> Xr{OE& 

EH$ AnmaXeu MnQ>o Vb H$m ßbmpñQ>H$ nmÌ (~mCb) br{OE&  MnQ>o Vb na ídoV H$mJO 
{MnH$mBE&  Cgm©‘oOa ¶m Amo[a¶mZ Vmam‘ÊS>bm| H$mo CZ na ~ZmBE&  EH$ VrIr {nZ go ßbmpñQ>H$ 
nmÌ Ho$ Vb ‘| Vmam‘ÊS>b Ho$ Vmam| na aÝY«m| H$mo ~ZmBE&  {dg[aV àH$me Ho$ e{º$¶wV Xrn 
(~ÎmrXma Xrnm| H$m Cn¶moJ Zht H$aZm Mm{hE, Zht Vmo {nZhmob H¡$Zam à^md {XIVm h¡) O¡go 
Xrn H$mo A§Xa aIZm Mm{hE&  EH$ A§YH$ma H$jm ‘| aÝY«m| H$mo Xrdma H$s N>V na à{já H$s{OE&  
Amn Vmam‘ÊS>b H$mo XoI gH$Vo h¢&  AJa Amn EH$ ~S>o nmÌ (~mCb ) H$m AZoH$ Vmam‘ÊS>bm| 
H$mo aÝY«m| Ho$ Ûmam Cn¶moJ H$a|Jo Vmo Cgo KyU©Z H$aHo$ J{VerbVm H$m AdbmoH$Z H$a gH$Vo h¡&

OZ{à¶ 12 am{eMH«$ Vmam‘ÊS>bm| Ho$ {dnarV 13 dm± am{eMH«$ Vmam‘ÊS>b h¡&  CgH$m Zm‘ 
Amo{’$¶yH$g h¡&  I{nÊS> g‘ ^mOH$ Ho$ Mmam| Amoa pñWV ¶h ~S>m Vmam‘ÊS>b h¡&  CgH$m AÝ¶ 
Zm‘ gn}Ýho[a¶g AWm©V gn}ÝQ>-~oag h¢& 

Vmam| Ho$ ~mao ‘| A{YH$ OmZH$mar àmá H$aZo H$s h‘mar CËgwH$Vm h‘| ZjÌ Ho$ AmH$meJ§Jm Am¡a 

OrdZ MH«$ Ho$ ñVam| H$s Amoa bo OmVm h¡&  Amn Cƒ H$jmAm| ‘| CZHo$ ~mao ‘| AÜ¶¶Z H$a|Jo& 

Amn {gI MwHo$ h¢& 

• IJmo{b¶ Jmobm| Ho$ eãX H$s ì¶m»¶m& 

• gm¡a n[adma ^yHo$ÝÐr¶ VWm gyM© Ho$ÝÐr¶ Z‘yZo Ho$ A§Va& 

• gm¡a n[adma Ho$ gXñ¶ J«h& 

• M§Ð Ho$ à‘wI bjUm| H$mo ~Vm gH$Vo h¢& 

• XÿaXeu H$s ghm¶Vm Ho$ {~Zm, ~wY, Jwé, ‘§Jb Am¡a e{Z-J«hm| H$mo nhMmZZm& 

• ZjÌ (Vmao) VWm J«hm| Ho$ A§Va& 

• J«hm| Ho$ à‘wI bjUm| H$m {ddaU& 

• n[a{MV Vmam‘ÊS>bm| H$mo nhMZZm& 

• am{eMH«$ Vmam‘ÊS>bm| Ho$ Zm‘ ~VmZm& 

• IJmobr¶ dñVwAm| Ho$ AÜ¶¶Z go g§~§{YV Hw$N> ì¶{º$¶m| Ho$ ¶moJXmZ& 
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Aä¶mg

I. {ZåZmoº$ AnyU© H$WZ / àíZm| Ho$ {bE Mma n¶m©¶ ({dH$ën) {X¶o J¶o h¢&  ghr CÎma H$mo   

 Mw{ZE: 

 1. CÎma ZjÌ H$mo nhMmZZo Ho$ {bE ghm¶H$ Vmam‘ÊS>b h¡

  A. Ho${g¶mo{n¶m  Am. Amo[a¶mZ  B. Q>mga  B©. {b¶mo 

 2. gm¡a n[adma Ho$ Xÿgao ~S>o J«h ‘| 

  A. {ZåZV‘ KZËd h¡& Am. CƒV‘ KZËd 

  B©. KZËd Ob Ho$ ~am~a h¡&  B©. ^y{‘ gÑe KZËd 

 3. Bg J«h Ho$ Y«w¥d {H$gr AÝ¶ J«h H$s Anojm gy¶© H$s Va’$ XrK© g‘¶ VH$ ahVm h¡

  A. ‘§Jb  Am. ¶waoZg  B. JwH$  B©. e{Z 

 4. ‘§Jb J«h Ho$ Y«w{d` {h‘ Q>mo{n¶m| H$m H$maU 

  A. KZrH¥$V Ob 

 Am. Y«w¥d Ho$ g‘rn Ho$ CX²JrU© Ádmbm‘wIr

  B. KZrH¥$V H$m~©ZS>mAmH²$gmBS>

  B©. àH$me H$mo à{V’${bV H$aZodmbr Yy{b H$Um| H$m AmdaU

 5. Bg J«h na AË¶{YH$ Cî‘r¶ Va§Jo aho OmVo h¢

  A. ~wY Am. ewH«$ B. ^y{‘ B©. ZoßMyZ 

II. Imbr OJhm| H$mo gyº$ eãXm| go ^[aE… 

 1. ao{S>¶mo g§Ho$Vm| H$mo CËg{O©V H$aZodmbm J«h .............. h¡& 

 2. ‘§Jb J«h H$m a§J .......... h¡& 

 3. gXu Ho$ ‘m¡g‘ H$m Vmam‘ÊS>b ........... h¡& 

 4. EopñQ>amBS²>g ‘w»¶ én go ...... H$s H$jmAm| Ho$ ~rM {XIVo h¢&  

 5. gy¶© Ho$ go AmZodmbo nam~¢JZr {H$aUm| H$mo ^y{‘ Ho$ dm¶w‘ÊS>br¶ ......... Zm‘H$  
  naV N>mZ gH$Vm h¡& 
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III. BZ H$mo OmoS>H$a {b{IE… 

      A                        ‹~

 1. CƒVa ‘wS>m hþAm J«h  A. ^y{‘ 

 2. Jwé H$m CnJ«h   Am. Q>¡Q>mZ

 3. Vmam‘ÊS>b  B. h²¶mbr 

 4. gy¶© go Vrgam J«h  B©. Am`mo 

    C. ¶waoZg 

    D$. Cgm© _oooOa

    F$. {gao¶g 

IV. BZH$m CÎma {b{IE… 

 1. gw~h ¶m em‘ H$m Vmam {H$g J«h H$mo H$hVo h¢ ?

2. B© 2006 ‘| 9 J«hm| H$s gyMr ‘| go {H$g J«h H$mo {ZH$mbm J¶m ? 

 3. {ZåZmoº$m| H$mo {H$.‘r. ‘| ì¶º$ H$s{OE…

  A. 10 àH$me {‘ZQ>                Am. 10 àH$me {XZ  B©. 10 àH$me df© 

 4. BZHo$ Zm‘ ~VmBE…

  A. XÿaXeu ‘| {XIZodmbm A{YH$V‘ ‘Zmoha db¶ {dYmZ Ho$ ~mXb Ho$ gmW H$m  

  J«h 

  Am. ̂ y{‘ Ho$ g‘rnV‘ H$m J«h

  B. gy¶© Ho$ g‘rnV‘ J«h

  B©. gm¡a n[adma H$m AË¶§V ~S>m J«h 

 5. gy¶© Ho$ nmg OmVo hr Yy‘Ho$VwAm| ‘| ny±N>o ~‹T>Vr h¢ Š`mo?

 6. CnJ«h, J«hm| go H¡$go {^Þ h¢ ?

 7. H$m¡Z go CnJ«h ‘| g{H«$¶ Ádmbm‘wIr h¢

 8. {ZåZmoº$m| Ho$ {bE H$maU ~VmBE&
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  A. ~|Jbya ‘| ahZodmbo ì¶{º$ H$s Anojm B§½b¢S> ‘| ahZodmbm ì¶{º$ Y«wd ZjÌ H$mo  

  nhMmZ gH$Vm h¡& 

  Am. ~wY J«h H$m AdbmoH$Z ‘wpíH$b h¡& 

  B. ewH«$ na 1 {XZ EH$ gmb go ^r XrK© h¡& 

  B©. hao J«h à^md ewH«$ ‘| {Z{X©ï> ahVm h¡& 

V ghr ¶m JbV ~VmBE… 

 1. e{Z ‘| CƒV‘ KZËd h¡& 

 2. amV Ho$ AmH$me ‘| ewH«$ H$mo {ga Ho$ D$na XoI gH$Vo h¢& 

 3. Earg (‘of) am{eMH«$ Vmam‘ÊS>b h¡& 

 4. ‘§Jb Ho$ dm¶w‘§S>b ‘| Amp³gOZ h¡& 
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