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KQ>H$ - 1
gÝVmZmoËnmXZ 

(REPRODUCTION)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� \y$bm| Ho$ a§J, AmH$ma Ed§ gm¡a^ _| {d{dYVm H$s àe§gm H$a|Jo &

�� \y$b Ho$ ^mJ nhMmZ|Jo Ed§ dU©Z H$a|Jo &

�� namJU Ed§ {ZfoMZ {H«$`mAm| H$m dU©Z H$a|Jo &

�� {d{^Þ àH$ma Ho$ g§VmZmoËnmXZ H$mo nhMmZ|Jo &

�� b¢{JH$ Ed§ Ab¢{JH$ g§VmZmoËnmXZ Ho$ ~rM Ho$ A§Va H$mo g_PmE±Jo &

�� \y$b H$s AmH¥${V {ZH$mb H$a ^mJ {XImZo H$m H$m¡eë` hm{gb H$a|Jo &

{nN>br H$jm _| AmnZo Or{d`m| Ho$ A{^bjUm| H$m AÜ``Z {H$`m h¡ & Or{d`m| 
Ho$ A{^bjUm| _| g§VmZmoËnmXZ ^r EH$ h¡ - Bgo `mX H$s{OE &

g§VmZmoËnmXZ Š`m h¡ ?

g^r Ordr AnZo gÑí` N>moQ>o Or{d`m| H$mo OÝ_ XoVo h¢ & Or{d`m| Ho Bg gm_Ï`© 
H$mo g§VmZmoËnmXZ (reproduction) H$hVo h¢ & `h {H$gr ^r Ordr Ho$ à^oX Ho$ 
g§ajU Ho$ {bE gh`moJ àXmZ H$aVm h¡& EH$ {Z{X©ï> à^oX Ho$ Ordr g§VmZmoËnmXZ 
H$aZo _| Ag_W© hmo OmE± Vmo do {dZï> hmo OmVo h¢ &

nX ghm` :
à^oX - nañna A§Va {ZfoMZ Ho$ Xm¡amZ AnZo O¡go N>moQ>o ~ƒm| H$mo 

CËnm{XV H$aZodmbo Or{d`m| Ho$ g_yh H$mo à^oX H$hVo h¢ &

CÞV gñ`m| _o g§VmZmoËnmXZ à{H«$`m H$mo A~ h_ ñnï> ar{V go g_P b|Jo & 
gñ`m| _| g§VmZmoËnmXZ g§~§Yr ^mJ H$m¡Z gm h¡ ? dh h¡ - \y$b & AmH$f©H$ dU©, 
gw§Xa AmH$ma Ed§ gwJ§Y`wº$ H$B© {d{^Þ nwînm| H$mo AmnZo XoIm hr hmoJm & 
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H$m`©H$bmn 1.1 :  Amn H$mo ~hþV ng§X AmZodmbo nwînm| H$s EH$ gyMr V¡`ma H$a|& 
AmnH$s ng§XJr H$m Š`m H$maU h¡ &
\y$b Ho$ ^mJ (Parts of a flower) :

gm_mÝ`V… CnbãY JwS>hb (hibiscus) nwîn Ed§ CgH$s aMZm na A~ h_ 
{dMma H$a| &

S>§Q>b {ZXb nÌ

 A§S>me`

nwînXb

d{V©H$m Z{bH$m

nw§Ho$ga
d{V©H$mJ«

AmH¥${V 1.1 : JwS>hb \y$b Ho$ ^mJ

nwîn Ho$ ^mJ VWm CZHo$ H$m`© :

^mJ {ddaU H$m`©

1. {ZXb (Calyx)

{ZXb nÌ

`h nwîn H$m AË`§V ~mhar 
AmdaU h¡ & ̀ h {ZXbnÌ 
(sepals) Zm_H$ hao dU© 
H$s n{Îm`m| Ho$ AmH$ma H$s 
aMZmAm| go ~Zm h¡ &

H$br H$s AdñWm 
_| {ZXb, \y$b H$m 
g§ajU H$aVm h¡ &

2. nwîn nmÌ (Corolla)

Xb

`h {ZXb Ho$ ̂ rVa {XImB© 
X oVm h ¡ & gm_mÝ`V… 
AmH$f©H$ dUm] go ~Zo hþE 
nwîn Xb  (petals) Zm_
H$ KQ>H$m| go `h ~Zm h¡ &

nwînXb Ho$ AmH$f©H$ 
dUm] go H$sQm| Ed§ 
njr AmH${f©V   
hmoVo h¡§ &
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 3. Ho$ga _§S>b 
(Androecium)

namJH$moe

Ho$gaX§S>

Ho$ga_§S>b nwéfàOZZ ̂ mJ 
h¡& BgHo$ d¡`{º$H$ KQ>H$m| 
H$mo nw§Ho$ga (stamens) 
H$hVo h¢& `h nwînXb Ho$ 
^rVa h¡ & nw§Ho$ga Ho$gaX§S> 
(filament) Ed§ namJ 
H$m oe (anther) Hw$b 
{_bmH$a Ho$ga _§S>b Ho$ 
^rVa h¡ &

nw§Ho$ga nwéf b¢{JH$ 
H $ {UH$ mE ±  AWdm 
nw §` w ½_H$m | (male 
gametes) g{hV 
namJH$Um| (pollen 
grains) H$mo CËnÞ 
H$aVm h¡ &

4.A§S>me` _§S>b 
(Gynoecium)

d{V©H$mJ«

d{V©H$m Z{bH$m

A§S>mUw
A§S>me`
nwînnrR>

`h nwîn H$m ór àOZZ 
^mJ h¡& Bgo H$mn}b Zm_ 
go ^r OmZVo h¢ & Bg_| 
d{V ©H$mJ « (stigma) 
d{V©H$m Z{bH$m (style) 
Ed§ A§S>me` (ovary) 
g{hV hmoVo h¢ &

A § S > m e `  ó r 
` w ½ _ H $ m |  A W d m 
A§S>mUwAm| (female 
gametes) g{hV 
A§S>H$m| (ovules) 
H$mo CËnÞ H$aVm h¡ &

AmH¥${V 1.2 : \y$b Ho$ ^mJ VWm CZHo$ H$m`©

H$m`©H$bmn 1.2 :  EH$ JwS>hb \y$b Ho$ {d^mJ H$s{OE & CgHo$ ^mJm| H$mo 
nhMm{Z`o & EH$ nwñVH$ Ho$ nÞo na \y$b Ho$ ^mJm| H$mo X~mH$a gwImB`o& CZH$m 
Zm_mo„oI H$s{OE VWm CZHo$ H$m`© {b{IE &

Bgo OmZ br{OE :
Ho$db 0.5 {_._r. ì`mg Ho$ SH${dS (D$pë\$`m) AË`§V N>moQ>m 

D$pë\$`m

AmH¥${V 1.3 

amâbr{g`m
\y$b h¡ &  B§S>moZo{e`m _|  CJZodmbm aâbr{g`m 
(rafflesia) \y$b AË`§V ~S>o AmH$ma Ho$ \y$b Ho$ ê$n 
_| C„o{IV h¡ &  Bg \y$b H$m ì`mg bJ^J 1 _r. Ho$ 
~am~a h¡ & 

nw§Ho$ga
namJH$U
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h_ {d{dY \$bm| H$mo ImZo H$s BÀN>m aIVo h¢, Ed_ {Z`{_V ê$n go \$b 
ImVo ahVo h¢ & \$bm| H$m H¡$go CËnmXZ hmoVm h¡, Š`m BgH$m H$^r AmnZo {dMma 
{H$`m h¡ ?

namJH$U H$s `mÌm (The journey of the pollen) :
\y$b Ho$ Mmam| Va\$ _pŠI`m± Ed§ {VV{b`m± _§S>maVo h¢, Bgo Š`m AmnZo XoIm 

h¡? \y$bm| na H$sQ>m| _| Hw$N> ~¡R>o ahZo Ho$ Ñí` H$mo ^r Amn Zo XoIm hmoJm & \y$bm| 
na do H$sQ> Š`m| ~¡R>Vo h¢ ? 

³¶m AmnH$mo BgH$m H$^r AmíM¶© hþAm h¡? do \y$bm| go _H$a§X (nectar) H$m 
g§J«h H$aVo h¢ & _H$a§X MygZo O~ do \y$b Ho$ D$na ~¡R>Vo h¢, V~ gyú_ namJaoUw 
(pollen grains) CZHo$ n¡a, _w±h VWm Xoh go {MnH$ OmVo h¢ & do hr H$sQ> CS>H$a 
Xÿgao \y$b na ~¡R>Zo na namJaoUw CZ \y$b Ho$ ebmH$mJ« (stigma) na nS>Vo h¢ &

EH$ \y$b Ho$ Ho$ga (namJH$moe) go namJaoUw  d{V©H$mJ« H$mo ñWmZm§V[aV hmoZo 
H$s KQ>Zm H$mo namJñne© (pollination) H$hVo h¢ & 

EH$ \y$b Ho$ Ho$ga (namJH$moe) go namJaoUw 

ñdH$s` 
namJñne©

naH$s`
 namJ

ñne©

AmH¥${V 1.4 : namJñne©

Cgr \y$b Ho$ AWdm Cgr nm¡Yo Ho$ Xÿgao \y$b Ho$ 
d{V©H$mJ« H$mo ñWmZm§V[aV hmoZo H$s à{H«$`m H$mo ñdH$s` 
namJñne© (self pollination) H$hVo h¢ &

EH$ nm¡Yo Ho$ \y$b Ho$ Ho$ga go namJaoUw Cgr 
Om{V Ho$ Xÿgao nm¡Yo Ho$ \y$b Ho$ d{V©H$mJ« H$mo 
ñWmZm§V[aV hmoZo H$s à{H«$`m H$mo naH$s` namJñne© 
(cross pollination) H$hVo h¢ &                        

AmH¥${V 1.5  
njr go namJñne©

\y$b Ho$ namJñne© Ho$ H$maU$ _mÜ`_m| H$mo namJñne©H$maH$ 
(pollinators) H$hVo h¢ & àH¥${V _| _Yw_pŠI`m± Ed§ 
{VV{b`m± _mÌ namJñne© H$maH$ h¢, Eogr ~mV Zht h¡& 
AÝ` namJñne© H$maH$ ^r hmoVo h¢& AZoH$ H$sQ>, njr VWm 
M_JrXS> ^r ’$ybmox| Ho$ namJñne©H$maH$ h¢ & dm`w VWm Ob 
^r namJñne© Ho$ {bE gh`moJr hmoVo h¢& 
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Bgo OmZ br{OE :
H$sQ>mo go hmoZodmbm namJñne©      - H$sQ> namJñne© (Entomophily)
n[j`m| go hmoZodmbm namJñne©     - njr namJñne© (Ornithophily)
M_JrXS>m| go hmoZodmbm namJñne©   - I¡ampßQ>amo{\$br (Chiropterophily)
dm`w go hmoZodmbm namJñne©       -  dm`w namJñne©  (Anemophily)
Ob go hmoZodmbm namJñne©        - Ob namJñne©  (Hydrophily)

H$m`©H$bmn 1.3 :  EH$ \y$b Ho$ Ho$ga H$mo AmB©ñVm A§Jwbr go ñne© H$s{OE & 
EH$ ídoV H$mJO na Cg A§Jwbr H$mo X~mB`o & H$mJO H$m drjU H$s{OE & Amn 
Š`m XoI|Jo ?

ebmH$mJ« na nS>Zodmbo namJaoUw H$mo Š`m hmoVm h¡? 
namJaoUw, Omo  namJZbr (pollen tube) 

AmH¥${V 1.6 : {ZfoMZ

namJaoUw

namJZbr

A§S>me`

A§S>H$

nw§`w½_H$

Zm_H$ Zm{bH$s` aMZm H$mo CËnÞ H$aVr 
h¡, ̀ h Zbr d{V©H$m Z{bH$m (style) Ho$ 
Ûmam ~T> H$a A§S>me` (ovary) VH$ 
nhÿ±MVr h¡ & A§S>me` Ho$ ̂ rVa ór b¢{JH$ 
A§S>mUw (egg cell) ̀ wº$ A§S>H$ (ovule) 
hmoVm h¡ & namJaoUw A§S>me` nhþ±MH$a 
A§S>mUw _| àdoe H$aZo Ho$ ~mX Cg_| pñWV 
nw§`w½_H$ (male gametes) ór `w½_H$m| (A§S>mUw) Ho$ gmW g§`moJ nmVm h¢ & BgHo$ 
níMmV² AÊS>mUw d¥{Õ nmH$a `w½_O (zygote) V¡`ma hmoVm h¡ & BgVah namJaoUw 
_| pñWV nw§`w½H$_ A§S>mUw Ho$ ^rVa pñWV ór`w½_H$ Ho$ gmW {_bZo H$s à{H«$`m H$mo 
{ZfoMZ (fertilization) H$hVo h¢ & nw§`w½_H$, ór `w½_H$ Ho$ gmW g§`moJ nmH$a 
`w½_O H$m {dH$mg ^«yU (embryo) Ho$ ê$n _| hmoVm h¡ & A§S>H$ go Amd¥Îm A§S>me` 
\$b ~Z OmVm h¡ & ^{dî` _| ~rO A§Hw$[aV hmo H$a N>moQ>o gñ` Ho$ ê$n _| CJVm 
h¡ &

nX ghm` :
`w½_O - nw§ VWm ór `w½_H$m| Ho$ g§`moJ go 

hmoZodmbm CËnÞ

nX ghm` :
`w½_H$ -

b¢{JH$ H$mo{eH$mE±
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H$m`©H$bmn 1.4 : EH$ d{V©H$m H$mo Adí`H$Vm de H$mQ> H$a A§S>me`, d{V©H$m 
Zm{bH$m Ed§ d{V©H$mJ« H$mo AbJ H$a| & A§S>me` H$mo Mra H$a CgHo$ A§S>m| H$m g§J«h 
H$a| Ed§ CZH$s aMZm H$m b|g Ho$ Ûmam drjU H$a| &

H$m`©H$bmn 1.5 : {d{^Þ àH$mam| Ho$ ~rOm| H$m g§J«h H$a| & CZHo$ AmH$ma, dU© 
Ed§ JmÌ H$m drjU H$a| & ~rOm| H$mo nhMmZ H$a Zm_mo„oI H$a| &

nw§`w½_H$ Ed§ ór`w½_H$m| H$m {Z_m©U, VWm CZHo$ g§`moJ hmoZo H$s KQ>Zm - b¢{JH$ 
g§VmZmoËnmXZ (sexual reproduction) Ho$ A{^bjU _mZo OmVo h¢& b¢{JH$ 
g§VmZmoËnmXZ {dYmZ go CËnÞ N>moQ>o-N>moQ>o Ord `m g§VmZ AnZo _mVm-{nVm go nyU© 
ê$n go gmÑí` Zhr hmo gH$Vo h¢ &

b¢{JH$ g§VmZmoËnmXZ H$mo Xem©Zodmbm âbmoMmQ>© :

 

 

	

nwéf ór

`w½_H$moËnmXZ

nw§`w½_H$ ór `w½_H$

g§`moJ 
({ZfoMZ)

`w½_O

^«yU

N>moQ>o Ord
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Š`m g^r Ordr b¢{JH$ {dYmZ go hr g§VmZmoËnmXZ H$aVo h¢§? g§VmZmoËnmXZ Ho$ 
Š`m AÝ` {dYmZ ^r h¢ ? AmAmo, nVm bJm`| &

Š`m AmnZo H$^r EH$ nm¡Yo H$s S>mbr H$mo {_Å>r _| Amamo{nV H$aZo H$m à`ËZ {H$`m? 

Jwbm~r Ed§ JwS>hb O¡go nm¡Yo AnZr S>m{b`m| go `m VZo Ho$ Qw>H$S>m| go hr Z`o 
nm¡Ym| H$mo CJmVo h¢ & nwXrZm nm¡Yo H$s OS>m| go Z`o nm¡Ym| H$mo$  CJmZo Ho$ {dYmZ 
H$m drjU ^r AmnZo {H$`m hmoJm & BZ XmoZm| àH$aUm| _| g§VmZmoËnmXZ H$aZo Ho$ 
{bE b¢{JH$ AUwAm| H$m H$moB© nmÌ Zht h¡ & gñ` Ho$ ^mJm| go hr g§VmZmoËnmXZ 
H$s KQ>Zm hmoVr h¡& Bg àH$ma H$m g§VmZmoËnmXZ {Og_| `w½_H$m| H$m H$moB© nmÌ Zht 
hmo Vmo dh Ab¢{JH$ g§VmZmoËnmXZ (asexual reproduction) H$hbmVm h¡ & 
Ab¡§{JH$ g§VmZmoËnmXZ ~oŠQ>o[a`mAm| _|,  ~hþe… g^r gñ`m| _| Am¡a {ZåZ dJ© Ho$ 
Hw$N> àm{U`om| _o {XImB© XoVm h¡ &

H$m`©H$bmn 1.6 : Jwbm~r AWdm JwS>hb Ho$ nm¡Yo H$s S>m{b`m| Ho$ Qw>H$S>o br{OE& 
ßbmpñQ>H$ W¡{b`m| _| `m {_Å>r Ho$ J_bm| _| BZ Q>wH$S>m| H$mo Amamo{nV br{OE &  
{Z`{_V nmZr XoVo ah| Am¡a {ZarjU H$a| & 

Ab¢{JH$ Ed§ b¢{JH$ g§VmZmoËnmXZ Ho$ ~rM Ho$ A§Va :

H«$. g§ Ab¢{JH$ g§VmZmoËnmXZ b¢{JH$  g§VmZmoËnmXZ

1. `h EH$b OZH$ H$mo gpå_{bV 
H$aVm h¡ & 

`h Û` OZH$m| H$mo gpå_{bV 
H$aVm h¡ &

2. `w½_H$m| H$m CËnmXZ Zht  
hmoVm h¡ &

`w½_H$ CËnm{XV hmoVo h¢ &

3. ZdOmV AnZo OZH$ Ho$ VÐÿn 
hmoVo h¢ &

ZdOmV AnZo XmoZm| OZZr Ed§ OZH$ 
Ho$ A{^bjU {XImVo h¢ AWdm 
ZdOmV AnZo OZH$m| go nyU©ê$n go 
gÑí` Zhr§ hmoVo h¢ &
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Or{d`m| _| {d{^Þ àH$ma Ho$ Ab¢{JH$ g§VmZmoËnmXZ :

Ab¢{JH$ g§VmZmoËnmXZ 
Ho$ àH$ma {ddaU CXmhaU

1. {dIÊS>Z 
(Fission)

{dIÊS>Z `mZo {d^OZ & 
`h g_mÝ`V… EH$ H$mo{eH$ 
Or{d`m| _| {XImB© XoVm h¡& 
`hm± _mV¥ OrdH$mo{eH$m H$m 
{d^OZ hmoVm h¡ & `{X 
_mV¥Ord H$mo{eH$m Xmo N>moQ>r 
g§VmZ H$mo{eH$mAm| _| {d^º$ 
hmoVr hmo Vmo dh {Û{dIÊS>Z 
(binary fission) h¡ & 
`{X _mV¥ H$mo{eH$m Xmo go 
A{YH$ g§VmZ H$mo{eH$mAm| 
_| {d^{OV hmo Vmo dh 
~hþ{dIÊS>Z (multiple 
fission) h¡ &

A_r~m _| {dIÊS>Z

gmo{ME :
 A_r~m H$mo A_a 
EH$ H$mo{eH$ Ordr, 
O¡gm dU©Z Š`m| {H$`m 

J`m h¡ ?

2. Qw>H$S>o hmoZm 

(Fragmentation)

Bg à{H«$`m _| _mV¥ H$m` Xmo 
AWdm A{YH$ Qw>H$S>m| _| Qy>Q>Vm 
h¡ & àË`oH$ ^mJ g§nyU© N>moQ>m 
Ordr AWdm g§VmZ H$m` Ho$ 
ê$n _| {dH${gV hmoVm h¡ &

Qw>H$S>o

ñn¡amoJ¡a _| Qw>H$S>o hmoZm

1 2

3

4
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~rOmUw

_wHw$b

H$dH$m| _o ~rOmUw CËn{Îm

_wHw$b

3. nwZéËn{Îm 

(Regeneration)

Hw$N> àmUr AnZr Xoh Ho$ 
^mJm| H$mo Imo OmZo na, CZ 
^mJm| H$mo {dH${gV H$aVo hþE 
g§nyU© àmUr Ho$ ê$n _| ~T>Vo 
h¢ &  

Bgo OmZ br{OE :
ZjÌ _N>br (sea star) 
H$mo Hw$Mb H$a H$B© Qw>H$S>o 
H$aZo na ^r àË`oH$ Qw>H$S>m 
gånyU© ZjÌ _N>br Ho$ 
ê$n _| {dH${gV hmoVm h¡ &

     

ßbmZo[a`m

ZjÌ _N>br

4. ~rOmUw CËn{Îm 

(Spore formation)

Q>o[aS>mo\¡$Q>m Ho$ gñ` (ferns) 
Hw$Hw$a_wÎmm (mushrooms) 
Ed§ H$dH$m| (molds) _| 
N>moQ>o-N>moQ>o ~rOmUwAm| H$s 
aMZmAm| Ûmam g§VmZmoËn{Îm  
hmoVr h¡ &

5. _wHw$bZ

(Budding)

_mV¥ H$mo{eH$m Ho$ D$na EH$ 
g§VmZ H$mo{eH$m `m _wHw$bZ 
~T>>Zo bJVm h¡ & _wHw$bZ 
g§nyU© Ordr Ho$ ê$n {dH${gV 
hmoH$a _mV¥ OrdH$mo{eH$m go 
AbJ hmoVm h¡ &

  

Ho$ŠQ>g _| 
_wHw$bZ

h¡S´>m _| 
_wHw$bZ

B©ñQ> _| _wHw$bZ    
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6. H$m{`H$ g§VmZmoËn{Îm 
(Vegetative  
 Reproduction)

yy VZo go  
(from stem) 

yy OS>m| go  
(from roots) 

yy n{Îm`m| go  
(from leaves) 

`h gñ` Ho$ VZm, _yb Am¡a 
n{Îm`m| Ho$ Qw>H$S>m| go Z`o 
gñ`m| H$mo CËnÞ H$aZo H$s  
à{H«$`m h¡ &

Amby VWm AXaH$m| _| tuber 
Zm_H$ gwOo hþE {deof VZo hmoVo 
h¢ & H§$X Ho$ VZm| na H$m{`H$ 
H${bH$mE ± (vegetative 
buds) hmoVr h¢ & BZgo Z`o 
gñ` ~T>Vo h¢ &

Amby AXaH$

eH$a H§ $X Ho $ qnS>_ ybm | 
(fleshy roots) H$mo Ob 
_| aIZo na ̀ o _yb Z`o gñ`m| 
Ho$ ê$n _| {dH${gV hmoVo h¢ &

       

~«`mo\ ¡$b_ gñ` _| nÎmr 
Ho$ Am±Mbm| na nÎmr_wHw$bZ 
(leaf buds) hmoVo h¢ & BZgo 
Z ò gñ` CJVo h¢ & _mV¥ gñ` 
go AbJ hmoH$a àm¡T> gñ`m| Ho$ 
ê$n _| {dH${gV hmoVo h¢ & ~«`mo\¡$b_ H$s nÎmr

`mX a{IE 

�� g^r Ordr g§VmZmoËnmXZ Ho$ Xm¡amZ AnZo O¡go N>moQ>o ~ƒm| H$mo  OÝ_ XoVo h¢ &

�� g§VmZmoËnmXZ Ho$ Xmo {dYmZ h¢ - b¢{JH$ Am¡a Ab¢{JH$ àOZZ &

�� b¢{JH$ àOZZ gm_mÝ`V… _mVm-{nVm Ho$ nw§`w½_H$ Ed§ ór`w½_H$m| Ho$ g§`moJ go 
hmoVm h¡ &

�� CÞV gñ`m| _| \y$b àOZZ A§J _mZm OmVm h¡ &

_wHw$b

_wHw$b

eH$a H§$X
qnS>_yb
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�� \y$b _| pñWV n§wHo$ga nwéf b¢{JH$ H${UH$mAm| go `wº$ hmoVm h¡ & AV… nw§Ho$ga 
H$mo nwéf àOZZ ^mJ H$hVo h¢ & 

�� d{V©H$m H$mo ór àOZZ ^mJ H$hVo h¢ & `h ór b¢{JH$ H$mo{eH$mAm| g{hV 
A§S>mUwAm| go `wº$ hmoVr h¡ &

�� namJñne© EH$ \y$b Ho$ nw§Ho$ga Ho$ namJH$moe go Xÿgao \y$b Ho$ d{V©H$mJ« H$mo 
namJaoUwAm| Ho$ ñWmZm§VaU H$s à{H«$`m h¡ &

�� ñdH$s` namJñne© _| namJaoUw EH$ \y$b Ho$ namJ H$moe go Cgr \y$b Ho$ `m Cgr 
nm¡Yo Ho$ Xÿgao \y$b Ho$ d{V©H$mJ« H$mo ñWmZm§V[aV hmoVo h¢ &

�� naH$s` namJñne© _| EH$ \y$b Ho$ namJH$moe go namJaoUw Xÿgao nm¡Yo Ho$ \y$b Ho$ 
d{V©H$mJ« H$mo ñWmZm§V[aV hmoVo h¢ &

�� dm ẁ, Ob, H$sQ> (M‘JrXS>), njr BË`m{X`m| Ho$ gh`moJ go namJñne© hmoVm h¡ &

�� nw§`w½_H$ Ed§ ór`w½_H$m| Ho$ g§`moJ hmoZo H$s {H«$`m H$mo {ZfoMZ H$hVo h¢ &

�� H$m{`H$ H$mo{eH$mAm| go Ab¢{JH$ àOZZ hmoVm h¡ & Bg_| Ho$db EH$ Ordr AnZo 
Amn H$mo Bg {H«$`m Ho$ A§VJ©V H$aVm h¡ & Bg_| b¢{JH$ AUwAm| H$s CËn{Îm 
Zht hmoVr h¡ &

�� {dI§S>Z, Qw>H$S>o hmoZm, nwZéËn{Îm, ~rOmUw CËn{Îm, _wHw$bZ Ed§ H$m{`H$ àOZZ 
BË`m{X Ab¢{JH$ àOZZ Ho$ {d{^Þ {dYmZ h¢ &

�� gñ` Ho$ ^mJ O¡go _yb, VZm, Am¡a n{Îm`m|  O¡go {d^mJm| go H$m{`H$ àOZZ 
hmoVm h¡ &

gyMZmE±

�� nwînm| H$mo AZmdí`H$ VmoS>Zo H$s AmXV Z aI| & Š`m|{H$ do AmZ§XmZw^y{V H$m 
_m¡ë` aIVo h¢ &

�� nwînm| na ~¡R>o hþE H$sQ>m| H$mo ~mYm Z nhþ§°M| & Š`m|{H$ do namJñne© _| gh`moJ 
H$aVo h¢ &
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Aä`mg 

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

1.	 CÞV gñ` H$m àOZZm§J 
	 A) nÎmr 			   Am) VZm 
	 B) _yb 			   B©) \y$b

 2.	nw§`w½_H$ Ed§ ór `w½_H$m| Ho$ g§`moJ H$s à{H«$`m 
	 A) {ZfoMZ		   	 Am) namJñne© 
	 B) g§VmZmoËn{Îm	  	 B©) ~rOmUw CËn{Îm

 3.	n¹$ (àm¡T>) A§S>me` go BgH$s aMZm hmoVr h¡ & 
	 A) ~rO 			   Am) Ho$ga 
	 B) ebmH$m 			  B©) \$b

 4.	~«`mo\¡$b_ _| g§VmZmoËn{Îm H$m ^mJ 
	 A) ~rOmUw 			  Am) nÎmr_wHw$bZ 
	 B) VZo H$m ^mJ	  	 B©) ~rO

 5.	Amby EH$ 
	 A) a¡Omo_			   Am) H$m§S (stem)
	 B) H§$X			   B©) nÎmr H${bH$m 

6.	 AXaH$ _| Amhma g§J«mhH$ ^mJ 
	 A) VZm 			   Am) _yb 
	 B) M_© n{Îm`m± 		  B©) _wHw$bZ

 7.	Bg_| _wHw$bZ go àOZZ hmoVm h¡ & 

	 A) ~«oS>H$dH$			  Am) `rï>	

	 B) ñn¡amoJ¡am			   B©) A{_~m
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 8.	namJaoUw `hm± CËnÞ hmoVo h¢ & 
	 A) namJ H$moe 		  Am) A§S>me` 
	 B) d{V©H$mJ« 			  B©) A§S>H$

 9.	Qw>H$S>o hmoZo go àOZZ Bg_| gm_mÝ` h¡ & 
	 A) ñn¡amoJ¡am 			   Am) å`yH$a 
	 B) ì`mŠQ>o[a`m 		  B©) JwS>hb

10. Bg gñ` _| \$b Bggo hmoVm h¡ &
	 A) d{V©H$m 			  Am) A§S>mUw 
	 B) A§S>me` 			  B©) d{V©H$mJ«

11. BZ gñ`m| _| ~rOmUwAm| go àOZZ hmoVm h¡ &
	 A) Jwbm~r 			  Am) ~«oS>_moëS> 
	 B) Amby 			   B©) AXaH$

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

1.	 nwéf Ed§ ór b¢{JH$ H${UH$mAm| Ho$ g§`moJ H$mo ________ H$hVo h¢ &

2.	 A§S>mUw ________ `w½_H$m| go `wº$ hmoVo h¢ & 

3.	 namJaoUw ________ `w½_H$m| go `wº$ hmoVo h¢ & 

4.	 {ZfoMZ Ho$ Cnam§V A§S>mUw ________ ~ZVm h¡ &

5.	 gñ` ~rOm| H$mo ________ àOZZ Ho$ \$b ñdê$n V¡`ma H$aVo h¢ &

III.	{ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 g§VmZmoËnmXZ Š`m h¡ ? BgH$s àm_w»`Vm Š`m h¡ ?

2.	 \y$b H$s aMZm H$s AmH¥${V  ItM H$a CgHo$ ^mJm| H$mo {XImBE &

3.	 CÞV gñ`m| _| àOZZ Ho$ Xmo {dYmZm| H$m C„oI H$s{OE &

4.	 namJñne© H$s ì`m»`m Xr{OE &
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5. 	namJñne©H$maH$ Š`m h¢ ? {d{dY namJñneH$maH$m| H$m C„oI H$s{OE & 

6.	 BZH$m {ddaU Xr{OE, Ed_² àË`oH$ H$m EH$ CXmhaU Xr{OE &

	 A) {dIÊS>Z		  Am) Qw>H$S>o hmoZm 

	 B) nwZéËn{Îm		  B©) ~rOmUw CËn{Îm

	 C) _wHw$bZ			  D$) H$m{`H$ àOZZ

7.	 ~rOm| H$s ghm`Vm Ho$ {~Zm CJbZodmbo Xmo nm¡Ym| H$m Zm_mo„oI H$s{OE &

8.	 BZHo$ ~rO Ho$ A§Va {b{IE : 

	 A) Ho$ga _§S>b Ed§ A§S>me` _§S>b &

	 Am) ñdH$s` naUñne© Ed§ naH$s` namJñne©

	 c) b¢{JH$ àOZZ Ed§ Ab¢{JH$ àOZZ &

IV.	"A' gyMr _| {X`o J`o Ab¢{JH$ àOZZ {dYmZm| H$mo "Am' gyMr _| {X`o J`o 
CXmhaUm| go OmoS>H$a {b{IE :

		      A					               Am
1.	 _wHw$bZ		  A) ZjÌ_N>br

2.	 H$m{`H$ àOZZ	 Am) ñn¡amoJ¡am

3.	 Qw>H$S>o hmoZm		  B) H$dH$

4.	 ~rOmUw CËn{Îm	 B©) ~«`mo\¡$b_

5.	 nwZéËn{Îm		  C) `rñQ>

 H$m`© `moOZm

�� {d{^Þ \y$bm| Ho$ {MÌm| H$m g§J«h H$aHo$ CÝh| AnZo ñH«$mn nwpñVH$m _| gOmBE &

RR RR RR
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KQ>H$ - 2
àXÿfU  

(POLLUTION)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :
�� àXÿfU H$s ì`m»`m H$a|Jo &

�� {d{^Þ àH$ma Ho$ àXÿfUm| H$mo nhMmZ|Jo &
�� _w»` àXÿfH$m| H$s gyMr V¡`ma H$a|Jo &
�� gmoXmhaU àXÿfU Ho$ òmoVm| H$m C„oI H$a|Jo &
�� gab {dYmZm| go àXÿfU Ho$ ñVam| Ho$ _mnZ H$mo {XImE±Jo &
�� _mZd ñdmñÏ` na àXÿfU Ho$ n[aUm_m| H$m dU©Z H$a|Jo &
�� àXÿfU Ho$ ñVa H$mo KQ>mZo Ho$ Aä`mgm| H$mo AnZm`|Jo &

`mX H$a| {H$ g^r Ordr AnZr _yb ^m¡{VH$ Amdí`H$VmAm| Ho$ {bE n`m©daU 
na hr Adbpå~V hmoVo h¢ & `h _mZdm| Ho$ {bE ^r ghr h¡ & dfm] go AnZr 
OZg§»`m IVao H$s hX² go A{YH$ ~T> ahr h¡ & Bg go eharH$aU, Am¡ÚmoJrH$aU, 
H¥${f Ho$ {bE AaÊ`ñWb H$m A{VH«$_U, n[adhZ gå~§Yr dmhZm| H$m A{YH$m{YH$ 
Cn`moJ, I{ZOmoÚ_ H$s A{YH$Vm BË`m{X Omoam| na h¡& BgHo$ Abmdm, ^yH$ån, 
gwZm_r, Am±Yr, XmdmZb Ed_² Bg Vah H$s Z¡g{J©H$ Xþa§V ^r g_` - g_` na 
K{Q>V hmo aho h¢ & Eogr _mZd H$s Ed§ Z¡g{J©H$ J{V{d{Y`m± {Za§Va n`m©daU Ho$ 
nVZ Ho$ H$maU ~Zo hþE h¢& Bg àH$ma Ho$ n[adV©Zm| go n`m©daU H$s JwUmË_H$Vm 
K{Q>`m hmoZo go Or{d`m| Ho$ OrdZ na à^md nS> aho h¢ & dm`w, Ob AWdm {_Å>r _| 
Adm±NZr` n[adV©Z Ho$ H$maU ñdm^m{dH$ n`m©daU H$m gyú_ g§VwbZ ~m{YV hmoZo 
H$s KQ>Zm H$mo àXÿfU (pollution) H$hVo h¢ &

H$moB© dñVw Omo àXÿfU H$aVr h¡, dh àXÿfH$ (pollutant) h¡ EH$ àXÿfH$ KZ 
(Yyb) AWdm Ðd (An_mO©H$) AWdm A{Zb (H$m~©Z S>¡`moŠgmBS>) ê$n _| hmo 
gH$Vm h¡ & Bgr Vah àXÿfH$m| Ho$ òmoV ^m¡{VH$ (D$î_m), amgm`{ZH$ (D$d©aH$) 
AWdm O¡{dH$ (namJYybr) pñW{V`m| _| ^r hmo gH$Vo h¢ &
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EH$ H$mbmd{Y Ho$ níMmV² Hw$N> dÁ`© nXmWm] H$mo Š`m hmoVm h¡, BgH$m nVm 
bJmZo Ho$ {bE h_ EH$ à`moJ H$a| & Xmo {_Å>r Ho$ J_bm| A  Am¡a B H$mo bo b|, 
Am¡a CZ_o ^rJr {_Å>r ^a X| & J_bo A  _| agmoB© dÁ`© nXmW© {_bmE± Ed§ J_bo B 
_| ßbmpñQ>H$ Ho$ Qw>H$S>o {_bmE± & nXmWm] H$mo H«$_e… ^rJr hþB© {_Å>r _| {_[lV H$a| 
Ed§ J_b>m| H$mo EH$ Va\$ aI X| & Xmo gámhm| ~mX J_b>m| H$m narjU H$a| VWm 
AnZo {ZarjUm| H$m A{^boI V¡`ma H$a| &

h_ {ZarjU H$aVo h¢ {H$ J_bo A  _| agmoB© dÁ ©̀ H$s H$moB© nhMmZ hr Zht h¡, 
Š`m| ?

`h Bg{bE h¡ {H$ agmoB© dÁ`© {dKQ>H$m| H$s J{V{d{Y go {dK{Q>V hmo MwHo$ h¢& 
AV… agmoBdÁ`© H$mo O¡d {dKQ>Zr` (biodegradable) H$hVo h¢ & _mZd VWm 
àmUr dÁ`© nXmW© (An{MV Amhma) Am¡a Kaoby dÁ`© nXmW© ^r O¡d {dKQ>Zr` 
àXÿfH$m| Ho$ CXmhaU h¢ &

Or{d`m| (_w»`V… ~oŠQ>o[a`m) H$s {H«$`m go H$moB© àXÿfH$ ~mYm a{hV pñW{V _| 
n[ad{V©V  hmo Vmo `o O¡d {dKQ>Zr` àXÿfH$  (biodegradable pollutant) 
H$hVo h¢ &

J_bo B _| ßbmpñQ>H$ Ho$ Qw>H$S>o Á`m| Ho$ Ë`m| XoIo OmVo h¢ & AV… ßbmpñQ>H$ O¡d 
A{dKQ>Zr` (non-biodegradable) h¡ & ^marYmVwE± O¡go grgm Am¡a nmam, a~S>, 
Eë ẁ{_{Z`_ ~aVZ Ed_² H$sQ>ZmeH$ O¡go DDT O¡d A{dKQ>Zr` àXÿfH$m| Ho$ AÝ` 
CXmhaU h¢ & Or{d`m| H$s {H«$`m go ~mYm a{hV pñW{V H$mo Zht ~XbVo hþE Cgr pñW{V 
_| eof ahZodmbo H$moB© àXÿfH$ O¡d A{dKQ>Zr` àXÿfH$ (non-biodegradable 
pollutant) H$hbmVo h¢ &

Bgo OmZ br{OE :
nhbo, Q>oQ´>mBWmBb boS²>`wº$ noQ´>mob H$m Cn`moJ {H$`m OmVm Wm & Bg noQ´>mob Ho$ 
ObZo go grgo Ho$ ~mîn CËnm{XV hmoVo Wo Ed_² aº$Xm~, _pñVîH$ H$mo hm{Z O¡go 
ñdmñÏ` Ho$ {bE IVao CËnÞ hmoVo Wo & AV… grgm a{hV noQ´>mob H$m Cn`moJ 
àma§^ hþAm & 
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A~ h_ àXÿfU Ho$ Hw$N> àH$mam| H$mo g_PZo H$m à`ËZ H$a| &

1. dm`w àXÿfU (Air Pollution) :

{d{^Þ òmoVm| go dmVmdaU _| YwAm± (smoke) _wº$ hmoZo H$m Ñí` gm_mÝ` hmo 
ahm h¡ & Bggo Mmam| Amoa H$s dm`w na Š`m n[aUm_ hmoVm h¡ ? CgH$r JwUmË_H$Vm 
~Xbr OmVr h¡& Bgr Vah dm`w H$s JwUmË_H$Vm H$mo n[ad{V©V H$aZo Ho$ Ûmam dm`w 
nÐXÿfU Ho$ {bE H$maU hmoZodmbo AZoH$ àXÿfH$ h¢ &

dm`w H$s JwUmË_H$Vm _| H$moB Adm±N>Zr` n[adV©Z go _Zwî` g{hV Or{d`m| H$s 
gwpñW{V na Hw$à^md nS>o Vmo Cgo dm`w àXÿfU H$hVo h¢ &

H$m`©H$bmn 2.1 : H$mJO Ho$ N>moQ>o VrZ Qw>H$S>m| H$mo bo H$a CZHo$ EH$ nmíd© na 
Vob H$m bon H$a| & EH$ H$_ao Ho$ ^rVa, EH$ H$_ao Ho$ ~mha Iwbo ñWmZ na Ed§ 
EH$ Am¡a ~g ñQ>¢S> Ho$ g_rn aIo & 2 `m 3 K§Q>m| ~mX CÝho boH$a narjU H$a| 
VWm AnZo {ZarjUm| H$m EH$ A{^boI V¡`ma H$ao§ &

dm`w àXÿfU Ho$ {bE H$maU (Causes of air pollution) :

yy CÚ_m| _| à`wº$ B§YZ, dmhZ Ed§ D$î_r` D$Om© Ho$ H|$Ðm| go H$m~©Z S>¡`moŠgmBS>, 
H$m~©Z _moZmoŠgmBS>, J§YH$ S>¡`mŠgmBS>, Z¡Q´>moOZ S>¡`moŠgmBS> VWm AÝ` A{Zb 
Ed§ gyú_  H${UH$mE± CËg{O©V hmoVr h¢ &

AmH¥${V 2.1 :  dm`wàXÿfU
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H$m`©H$bmn 2.2 : AnZo àXoe Ho$ g_rn Hw$N> H$maImZm| go ^|Q> H$a| Vm{H$ CZgo 
_wº$ dÁ`© nXmWm] Ho$ ~mao _| OmZ gH|$Jo & `{X BZ Am¡Úmo{JH$ dÁ`© nXmWm] go 
ñWmZr` n`m©daU / Or{d`m| Ho$ {bE H$moB© g_ñ`mE± hþB© hm|, nVm bJmBE &

yy amgm`{ZH$ D$d©aH$ Ed§ \$gbm| na H$sQ>ZmeH$ {MS>H$mVo h¢ &

yy nm¡Ym| H$s n{Îm`m± Ed§ Amhma dÁ`© nXmW© {dK{Q>V hmoVo g_` H$m~©Z S>¡`moŠgmBS> 
Ed§ _rWoZ dm`w _| _wº$ H$aVo h¢ &

yy añVo, ̂ dZ Ed§ H$maImZm| Ho$ {Z_m©U gå~§Yr J{V{d{Y`m| _| YybrH$U CËnm{XV 
hmoVo h¢ &

yy bH$S>r (wood), H¥${fdÁ ©̀ nXmW©, Ed§ Cnbm| H$mo ObmZo go H$m~©Z S>¡̀ moŠgmBS>, 
H$m~©Z _moZmŠgmBS> Ed§ N>moQ>r H${UH$mE± _wº$ hmoVr h¢ &  

yy nwînm| go namJ H$U, H$dH$m| go ~rOmUw, Ádmbm_wIr H$s J{V{d{Y`m| go A{Zb 
Ed§ Vy\$mZm| go YybrH$U CËnÞ hmoVo h¢ &

Bgo OmZ br{OE :
hm{ZH$maH$ àXÿfH$ (Hazardous pollutants): H$m~©Z S>¡`moŠgmBS> ídmgmoÀN‰>mg 

gå~§Yr ~r_m[a`m| H$mo àXmZ H$aVm h¡ & H$m~©Z S>¡`moŠgmBS> AË`wƒ {dfH$mar 

(toxic) A{Zb hmoVm h¡ & `h {h_mo½bmo{~Z Ho$ gmW Kwb{_b H$a H$m~m©Šgr 

{h_mo½bmo{~Z CËnÞ H$aVm h¡ & Bggo {ga XX©, d_Z, CëQ>r AmZo H$s ^mdZm, 

{gaMH$amZm, WH$mZ Ed§ e{º$hrZVm hmoVr h¡ & H$m~m©Šgr {h_mo½bmo{~Z H$s 

A{YH$Vm go E|R>Zm, àkmhrZVm Ed§ _¥Ë`w H$s gå^mdZm hmoVr h¡ & A{YH$Vm 

go gë\$a S>¡hmoŠgmBS> Ed§ Z¡Q´>moOZ H$s AmŠgmBS>| ídmgmoÀN‰>mg H$s ~r_m[a`m| H$mo 

~T>mVr h¢ BZH$s H${bbr` H${UH$mAm| H$m ídmgmoÀN‰>mg H$aZo go (Respirable 

Suspended Particulate Matter - RSPM) O~ ídmg {b`oOmVo h¢ V~ X_m 

(asthma) VWm \o$\$S>m| H$m Š`mÝga CËnÞ hmoVo h¢ & 
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dm`wàXÿfU Ho$ n[aUm_ (Effects of Air Pollution):

yy dm`wàXÿfU _Zwî` Ho$ ñdmñÏ` na Jå^ra n[aUm_ CËnÞ H$aVm h¡ & `h 
ídmgmoÀN‰>mg Ho$ A§Jm|, {deofV… \o$\$S>m| na Hw$à^md S>mbVm h¡ & `h X_m, 
~«m§H¡${Q>g O¡go amoJm| Ho$ {bE H$maU ~ZVm h¡ & aº$ _| H$m~©Z _moZmoŠg¡S> go 
{df CËnÞ hmoZm, (carbon dioxide blood poisoning) VWm H¢$ga H$m 
^r H$maU ~ZVm h¡ & 

yy dm`w àXÿfU go nm¡Ym| Ho$ {bE ^r ZwŠgmZ nhþ±MmVm h¡ & nm¡Ym| Ho$ CËnÞ ^r 
H$m\$s _mÌm _| KQ> OmVo h¢ &

yy XrK© H$mbrZ dm`w àXÿfU go Amåb dfm© (acid rain) hmoVr h¡ & 

Bgo OmZ br{OE :

Amåb dfm© Ho$ ~mao _| Š`m AnZo gwZm h¡?

Amåb dfm© EH$ {díd n`m©daUr` g_ñ`m h¡ & O~ dm`w àXÿfH$ O¡go H$m~©Z 
S>¡`moŠgmBS> gë\$a S>¡`moŠgmBS> Ed_² Z¡Q´>moOZ AmŠgmBS> O¡go A{Zb dmVmdaU Ho$ 
Obm§e (moisture) go {_[lV hmoH$a `o Amåb ^y{_ na {Ja OmVo h¢ & Bgo 
Amåb dfm© H$hVo h¢ & Amåb dfm© go gm_mÝ` gñ`m| H$mo {deofV… \$gb H$mo 
hm{Z nhþ±Mm`r OmVr h¡& Amåb dfm© go ñdm^m{dH$ Obme`m| Ho$ Obr` gñ`m| 
Ed§ ObMam| H$mo hm{Z nhþ±Mm`r OmVr h¡ & 

Bgo OmZ br{OE :

OJËà{gÕ VmO_hb Amåbdfm© Ho$ H$maU AnZr M_H$ Imo ~¡R>m h¡ & 

yy dm`w àXÿfU go h[aV J¥h à^md (green house effect) ~T> OmVm h¡, 
n[aUm_V… OmJ{VH$ Vmn_mZ (global warming) H$s A{YH$Vm Ho$ {bE 
H$maU ~ZVm h¡ & 
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h[aVJ¥h à^md (Green house effect):

  ~rOm| Ho$ A§Hw$aU Ho$ {bE Ja_ 

AmH¥${V 2.2

{XZ _|§ ^y{_ Ho$ dmVmdaU _| 
nhþ±MZodmbr gm¡a D$Om© H$m 
~hþ^mJ dmVmdaU _| BH$Æ>m 
hmoVm h¡& Aën D$Om© A§V[aj 
H$mo b¡Q>Vr h¡ &

am{Ì _| gy`© D$Om© 
H$m ~hþ^mJ A§V[aj 
H$mo bm¡Q>Vm h¡ bo{H$Z 
Aën ^mJ h[aVJ¥h 
A{Zbm| go dmVmdaU 
_| BH$Å>m hmoVm h¡ 
Ed§ A{YH$ Vmn_mZ 
CËnÞ H$aVm h¡& 

dmVmdaU H$s Amdí`H$Vm hmoVr h¡ 
& erV Xoem| _| ~rOm| H$m A§Hw$aU 
AmgmZr go Zht hmoVm h¡& Ja_ 
dmVmdaU CnbãY H$amZo Ho$ {bE 
ßbmpñQ>H$ Ho$ AWdm H$m±M Ho$ Ka 
~Zm`o J`o & BÝh| h[aV J¥h H$hVo 
h¢ & `hm± ßbmpñQ>H$ `m H$m±M Ho$ 
J¥hm| go D$î_m ~§{YV hmoVr h¡, Am¡a 
Cgo _wº$ hmoZo Zht {X`m OmVm h¡ 
& n[aUm_V… h[aV J¥h Ja_ ahZo 
go `hm± ~rOm| H$m A§Hw$aU AmgmZ 
hmoVm h¡ & 

  O~ dm`w àXÿfH$ O¡go H$m~©Z 
S>¡`moŠgmBS>, _rWoZ Ed_² Z¡Q´>moOZ H$s AmŠgmBS>| Ob ~mîn g{hV Hw$b {_bmH$a dmVmdaU Ho$  
Vmn_mZ H$mo ~§{YV H$aVo h¢ VWm dmVmdaU H$s D$î_m H$mo _wº$ hmoZo Zht XoVo h¢& 
`h h[aVJ¥h à^md H$hbmVm h¡ & h[aVJ¥h à^md Ho$ {bE H$maU ~ZZodmbo A{Zbm| 
H$mo h[aV J¥h A{Zb (green house gases)H$hVo h¢ &

   AJa h[aV J¥h à^md AZwnpñWV hmoVm, V~ ^y{_ H$m Vmn_mZ {h_rH¥$mV q~Xþ 
(freezing point) go ZrMo hmoVm Ed§ YaVr na OrdZ Agå^dZr` hmoVm h¡ & 
AV… `h à^md _hËdnyU© h¡, Bg go ^y{_ H$m dmVmdaU Ja_ ahZo Ed§ D$î_m H$m 
g§VwbZ ~Zm`o aIZo _| gh`moJr h¡ & {H$gr Vah h[aV J¥h à^md IVao Ho$ hX go 
~mha ~T>Zo bJo Vmo `h YaVr na OrdZ Ho$ {bE KmVH$ {gÕ hmoJm hr &
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Bgo OmZ br{OE :
OmJ{VH$ Vmn_mZ (global warming) Š`m h¡ ? 
OmJ{VH$ Vmn_mZ EH$ Eogm àH«$_ h¡ {Og_| OmJ{VH$ Vmn_mZ {Za§Va ~T>Vo hþE 
dmVmdaU H$mo n[ad{V©V H$aVm h¡ & h[aVJ¥h à^md H$s A{YH$Vm H$m `h n[aUm_ 
h¡ & Ob~mîn Ed§ H$m~©Z S>¡̀ moŠgmBS> dmVmdaU _| CnpñWV hmoH$a bmb Adaº$ 
(infra red) {d{H$aUm| H$mo Ademo{fV H$aZo H$s dOh go dmVmdaU D$î_m go Ja_ 
hmo OmVm h¡& OmJ{VH$ Vmnm{YŠ`  go D$d©a O_rZ YaVr na _ê$ñWb ~Z OmVr 
h¡ & g_wÐr Vb ~T>OmZo go g_wÐ VQ>r` àXoe _| ~mT> C^aVr h¡ Ed§ {_Å>r H$m 
jaU ^r hmo gH$Vm h¡ & AÜ``Z Ho$ AZwgma 2050 _| ŷ{_ H$m Vmn_mZ 2.5oC 
go ~T>OmVm h¡ Ed§ 2100 _| 4.5oC ~T> OmVm h¡, `{X h[aV J¥h CËgO©Z {Z §̀{ÌV 
{H$`m Zht OmE &
       

AmH¥${V 2.3 : h[aV J¥h n[aUm_

H$m ©̀H$bmn 2.3 : ~§X {IS>{H$`m| dmbr H$ma `m ~g² H$mo  Yyn _| IS>r H$aZo na 
CgHo$ ^rVa H$s D$î_m H$m Š`m AmnZo H$^r AZŵ d {H$`m h¡ ? BgH$m Š`m H$maU 
h¡, nVm bJm |̀ &

dm`w àXÿfU H$mo H¡$go H$_ {H$`m Om gH$Vm h¡? (How to reduce air pollution?):

dm`w àXÿfU H$mo H$_ H$aZo Ho$ {bE BZ {ZåZ CnH«$_m| H$mo AnZm`m Om gH$Vm h¡& 

gy`© Hw$N> D$î_m h[aV 
J¥h A{Zbm| go 
Omo ~§{YV h¡ nwZ… 
^y{_ H$s Amoa 
g§MaU H$aVr h¡ &

Hw$N> Vmn_mZ A§V[aj _| _wº$ hmo OmVm h¡ &

CO2 CO2

D$î_m
gy`© H$s 
{d{H$aU| 
^y{_ H$mo 
Ja_ H$a 
XoVr h¢ &
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�� CÚ_m| Ed§ _moQ>ma dmhZm| go {d{H$aU CËgO©Z H$mo ewÕ Vm§{ÌH$s Ed§ {Z`{_V §̀Ì 
{Zd©hU Ho$ Ûmam KQ>m`m Om gH$Vm h¡ &

�� B§YZ Omo H$_ àXÿfH$ CËnÞ H$aVo hm|, CÝht H$m BñVo_mb {H$`m OmZm Mm{hE& 
CXmhaU Ho$ {bE {_Å>r H$m Vob, Ðd noQ´>mo{b`_ A{Zb (LPG) AWdm gë\$a 
_wº$ noQ´>mob BË`m{X &

�� ~g, Q´>oZ O¡go gm_y{hH$ dmhZm| H$m Cn`moJ H$aVo hþE H$ma, _moQ>ma g¡H$ëg BË`m{X 
ImgJr dmhZm| H$m Cn`moJ H$_ H$ao& gmd©O{ZH$ dmhZmon`moJ - H$ma nyb  
(car pool) EH$ CÎm_ Cnm` hmo gH$Vm h¡ &

�� àmUrZmeH$ Ed§ H$sQ>ZmeH$m| H$m Cn`moJ H$_ {H$`m OmZm Mm{hE &
�� gm¡a D$Om© (solar energy), ndZ D$Om© (wind energy) O¡d A{Zb  
(bio gas), D$Om© O¡go ZdrH$aU òmoVm| H$m Cn`moJ {H$`m OmZm Mm{hE &

�� nQ>mIm| H$m {dñ\$moQ>$KQ>mZm Mm{hE &
�� A{YH$ noS>m| H$mo CJmZm Mm{hE Omo Yyb Ed_² BVa H${UH$mAm| Ho$ amoYH$ Ho$ ê$n 
_| hmoVo h¢ Ed§ gë\$a AmŠg¡S²>g O¡go àXÿfH$m| H$mo Ademo{fV H$aVo h¢ & 

�� àXÿfU {damoYr H$mZyZm| H$m g»Vr go AZwnmbZ {H$`m OmZm Mm{hE &

Bgo OmZ br{OE :
   EÊS>mo gë\$moZ EH$ amgm`{ZH$ H$sQ>ZmeH$ h¡, Omo H¥${f _| à ẁº$ hmoVm h¡ & 
_Zwî` Ho$ ñdmñÏ` H$mo IVam CËnÞ H$aZodmbo AË`{YH$ {df¡bo H$sQ>ZmeH$m| _| 
go `h EH$ h¡ & {díd ^a go _aUm§{VH$ {df¡bo hmoZo H$s H$B© KQ>Zm`| XO© H$s 
JB© h¢ & 
   H$Zm©Q>H$ _| {deofV… X[jU H$ÞS> {Obo Ho$ Jm±dm| _o H$mOy Ho$ ~JrMm| _o§  
Q>r-_moñŠ`wQ>mo ~J (tea mosquito bug) Ho$ {Z`§ÌU Ho$ {bE 1980 go 
EÊS>mogë\$moZ {MS>H$m`m J`m & ~rg dfm|© _| g_mMma àmá hmoVo h¢ {H$ ~mJ - 
~JrMm| Ho$ Amgnmg ahZodmbo bmoJm| Ho$ ñdmñÏ` _| EÊS>mogë\$moZ gå~§Yr g_ñ`mE± 
C^a ahr h¢ &
   EÊS>mogë\$moZ ídmgmoÀN²>dmg Ho$ O[a`o AWdm àXÿ{fV Ob `m Amhma Ho$ O[a`o 
AWdm EÊS>mogë\$moZ H$m ñne© hmoZo go ËdMm Ho$ O[a`o eara _| àdoe H$aVm 
h¡& ^maV Ho$ gdm}ƒ Ý`m`mb` (The Supreme Court) Zo Bg _aUm§{VH$ 
H$sQ>ZmeH$ Ho$ Cn`moJ na à{V~§Y bJm`m h¡ &
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2. Ob àXÿfU (Water pollution) :

A~ h_ Ob àXÿfU gå~§Yr g_ñ`mAm| na Jm¡a H$a|Jo & h_Zo XoIm h¡ {H$ Hw$N> 
Vmbm~m| Ed§ Q>§{H$`m| _| nmZr H$m ham a§J {XImB© XoVm h¡ & H$^r - H$^r Hw$N> 
Obme`m| _| Ob H$s XþJªY hmoVr h¡ Am¡a Obr` gVh Obr` gñ`m| go AmÀN>m{XV 
hmoVr h¡ & H$^r AmnZo BZ g~ Ho$ H$maU Ty>±T>Zo H$m Š`m à`ËZ {H$`m ?

	 h_ OmZVo h¢ {H$ Eogm nmZr CVZm ñdÀN> Am¡a ewÕ Zht h¡ & CgH$s JwUmË_
H$Vm ~war Vah, ~Xbr hþB© h¡ & Bg n[adV©Z Ho$ {bE h_ Š`m H$h gH$Vo h¢ ?  

	 h_ Bgo Ob àXÿfU H$hVo h¢ & _mZd g{hV Ord{`m| na à^mdH$mar Ob 
Ho$ ^m¡{VH$, amgm`{ZH$ Ed§ O¡{dH$ A{^bjUm| _| hmoZodmbo Adm±{N>V n[adV©Z H$mo 
Ob àXÿfU H$hVo h¢ &

nmZr H$s CnbpãY EH$ qMVmOZH$ ~mV hmoJr, Vmo CnbãY nmZr H$m àXÿfU 
EH$ A{YH$ J§^ra g_ñ`m hr h¡ &  

Ob àXÿfU Ho$ H$maU (Causes of water pollution) :
�� Am¡Úmo{JH$ dÁ`© àdmh hm{ZH$maH$ amgm`{ZH$mo go ^anya hmoVo h¢ &
�� Am¡Úmo{JH$ Ja_ Ob, Ob òmoV _| {d_wº$ {H$`m OmVm h¡ &
�� J¥h dÁ`© dñVwE± Ed§ _bOb _| hm{ZH$maH$ gyú_Ordr VWm An_mO©H$ 
(detergents) _m¡OyX hmoVo h¢ &

�� H¥${f joÌ go hmoZodmbo àdmh _| D$d©aH$, H$sQ>ZmeH$, AnV¥UZmeH$ hmoVo h¢ &
�� I{ZO dÁ`© nXmW© ^r ObòmoV _| {_bm`o OmVo h¢ &
�� H$ƒm V¡b [agH$a ObòmoV _| {_[lV hmo OmVm h¡ &

Ob àXÿfU Ho$ n[aUm_ (Effects of water pollution) :
�� àXÿ{fV Ob nrZo Ed_² AÝ` J¥hmon`moJr J{V{d{Y`m| H¥${f Cn`moJ VWm Obr` 
Or{d`m| Ho$ {bE ^r A`mo½` gm{~V hmoVm h¡ &

�� hm{ZH$maH$ gyú_Ordr àXÿ{fV Ob _| hmoZo go XñV, nr{b`m Ed_² Q>mB\$mBS> 
O¡go ~r_m[a`m| H$mo CËnÞ H$a gH$Vo h¢ &

�� àXÿ{fV Ob _| CnpñWV hm{ZH$maH$ amgm`Zm| H$s dOh go V§{ÌH$mAm| H$s Xþ~©bVm 
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Ho$ gmW `H¥$V (liver) d¥¸$ (kidney) O¡go à_wI A§Jm| na n[aUm_ hmoH$a 
eara H$mo ñWmB© ZwŠgmZ nhþ±M gH$Vm h¡ &

�� Ob _| pñWV hm{ZH$ma amgm`{ZH$ Obr` gñ` Ed§ ObMam| H$mo _ma gH$Vo h¢& 
BZ hm{ZH$maH$ amgm`{ZH$m| H$s dOh go AZoH$ ObòmoVm| _| _N>{b`m| H$s _¥Ë`w 
H$s XþK©Q>Zm`| XO© H$s JB© h¢ & 

�� Ob Ho$ àXÿfU go {dbrZ AmŠgrOZ H$s _mÌm KQ> OmZo Ho$ H$maU Ob Ho$ 
gyú_Or{d`m| H$m OrZm ^r Xÿ^a hmo OmVm h¡ &

Bgo OmZ br{OE :

àXÿfH$m| Ho$ _mJ© H$m nVm bJmZm : _rWmBb _aŠ`war H$m O¡d g§J«hU

A§Vadbå~Z V§Ì _| 
_rVmBb_Š`w©ar H$m O¡d 

gm§ÐU

AmH¥${V 2.4 

àXÿfH$ Omo nmZr _| hmoVo h¢ 
CZH$mo gñ` AnZo eara _| bo boVo 
h¢ & gñ`m| H$mo ImZo go àXÿfH$ n«mUr 
Ho$ eara _| nhþ±MVo h¢ & BZ àmUr 
`m nm¡Ym| H$mo ImZo go àXÿfH$ _Zwî` 
Ho$ eara _| à{dï> hmoVo h¢ & ha EH$ 
ñVa _| àXÿfH$m| H$s gm§ÐVm ~T>Vr 
hþB© OmVr h¡& AV… _Zwî`m| H$mo VWm AÝ` Or{d`m| H$mo A{YH$ hm{Z nhþ±MVr h¡& `h 
à{H«$`m O¡{dH$ gm§ÐU (biomagnification) H$hbmVr h¡ &

 OnmZ Ho$ _rZm_mQ> ImS>r _| Am¡Úmo{JH$ dÁ ©̀ dñVwAm| Ho$ Ûmam nmam, Ob 
_| {_[lV hmoVm h¡ & Am¡Úmo{JH$ à{H«$`mAm| _| ^marYmVw nmao H$m A{YH$ à`moJ 
hmoVm h¡& `h nmam Ob Ho$ Ûmam _N>br H$s Xoh _| à{dï> hmoVm h¡ & _N>{b`m| H$mo 
ImZodmbo bmoJm| _| nmao Ho$ O¡{dH$ gm§ÐU Ho$ H$maU ZmS>r Xþ~©bVm (_rZm_mQ> amoJ) 
go nr{S>V hmoZo bJo & n[aUm_V… AZoH$ bmoJ Ed§ àmUr O¡go {~„r, Hw$Îmo Ed§ gwda 
^r _a J ò & 
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Bgo OmZ br{OE :
AmŠgrOZ H$m ñVa Š`m| KQ> OmVm h¡? 
ỳ[a`m, S>¡A_mo{Z`_ \$mñ\o$Q> (DAP) BË`m{X \$gb Ho$ IoVm| _| à ẁº$ {H$ ò OmZo 

go H¥${f CËnÞ H$s A{YH$Vm Vmo hmoVr hr h¡& Bgr g_` `{X dfm© hmo OmE Vmo 
dfm©Ob _| D$d©aH$ (nmofH$ VËd) ~hH$a Ob òmoV _| nhþ±M OmVo h¢ & _bOb 
àdmh ^r ObòmoV _| nhþ§°M OmVm h¡ & Bg go e¡dmb H$s EH$mEH$ d¥{Õ hmo OmVr 
h¡ & ̀ h à{H«$`m e¡dmb {dH$gZ (algal blooming) H$hbmVr h¡& A{YH$ gñ`m| 
H$m AW© h¡ - A{YH$ AmŠgrOZ & A{YH$ AmŠgrOZ H$m AW© h¡ - O¡d Ðì` H$m 
A{YH$ {dKQ>Z& Bggo AmŠgrOZ H$m ñVa KQ> OmVm h¡& n[aUm_V… Obr` gñ` 
_a OmVo h¢ & Bg à{H«$`m H$mo ẁQ́>mo{\$Ho$eZ (eutrophication) H$hVo h¢ &

Ob àXÿfU H$mo H¡$go KQ>m gH$Vo h¢? (How to reduce water pollution?) :
Ob àXÿfU KQ>mZo Ho$ {bE {ZåsZ {b{IV CnH«$_m| H$mo AnZm gH$Vo h¢ &
yy _bOb H$mo àmH¥${VH$ Ob òmoVm| _| {_bmZo go nhbo CgH$m ewÕrH$aU {H$`m 	

	 OmZm  Mm{hE &

Bgo OmZ br{OE :
_bOb Ho$ ewÕrH$aU Ho$ ñVa {ZåZ âbmo MmQ>© _| {X`o J`o h¢ &
                   _bOb
àW_ g§ñH$aU ñVa  - N>mZZm (Filtration) - Ob _| ßbm{dV dÁ`© dñVwAm|        
                    Ed§ Obr` gñ`m| H$mo AbJ H$aZm Mm{hE &
                  - JwéËd ~b à`moJ go AbJmZm (Sedimentation)
                     {_Å>r Ho$ H$U VWm N>moQ>o nËWa Ho$ Qw>H$S>m| H$mo {ZH$mb XoZm               
                   (n§H$H$ -sludge V¡`ma hmoVm h¡ &)
{ÛVr` g§ñH$aU ñVa - dm ẁ ^aZm (Aeration) - Ob _| dm ẁ Ed§ ~oŠQ>o[a`mAm|  
                H$mo ~ma-~ma {_[lV H$aZo na H$m~©{ZH$ dñVwAm| H$s 
                    gS>mZ Ho$ {bE ghm`Vm àmá hmoVr h¡ &
V¥Vr` g§ñH$aU ñVa - Šbmo[aZoeZ (Chlorination) \$mñ\o$Q> Ed§ Z¡Q́>oQ> O¡go  
                    nmofH$m| H$mo hQ>mZm VWm ObòmoVm| _| amoJ g§H«$_U 
                    {ZdmaH$mo H$mo {_bmZm &
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yy Am¡Úmo{JH$ A{VVá Ob H$mo R>§S>m H$aHo$ Obe`m| _| _wº$ {H$`m OmZm Mm{hE &

yy amgm`{ZH$ D$d©aH$m| Ed§ H$sQ>ZmeH$m| H$m A{YH$ Cn`moJ Zht H$aZm Mm{hE VWm 
H¥${fOb Ho$ ~hmd H$mo ñdm^m{dH$ ObòmoV _| {_[lV hmoZo go amoH$Zm Mm{hE &

yy Ob àdXÿfU {damoYr H$mZyZ H$m g»Vr go AZwnmbZ H$aZm Mm{hE &

3. {_Å>r H$m àXÿfU (Soil pollution) :

{nN>br H$jm _| h_Zo g^r Or{d`m| Ho$ OrdZ Ho$ {bE EH$ _hËdnyU© A§e {_Å>r 
Ho$ ~mao _| grI {b`m h¢ & h_ OmZVo h¢ {H$ g^r Or{d`m| Ho$ {bE {_Å>r AmYma 
àXmZ H$aVr h¡ & _mZd Ho$ {bE hm{ZH$maH$ KQ>H$ O~ {_Å>r _| {_[lV hmoVo h¢ 
{_Å>r H$s ñdm^m{dH$ JwUmË_H$Vm ~Xb OmVr h¡ AWdm {_Å>r àXÿ[fV hmoVr h¡ &

_mZd g{hV Or{d`m| Ho$ OrdZ Ho$ {bE hm{Z CËnÞ H$aZo O¡go {H$gr {_Å>r 
Ho$ ^m¡{VH$, agm`{ZH$ AWdm O¡{dH$  JwUY_m} _| hmoZodmbo  Adm±N>Zr` n[adV©Z 
H$mo {_Å>r H$m àXÿfU H$hm OmVm h¡ &

{_Å>r Ho$ àXÿfU Ho$ H$maU (causes of soil pollution)

�� Hy$S>m H$aH$Q> O¡go (KZ) dÁ`© nXmW©, _bOZ (Ðd) VWm J¥h dÁ`© nXmW© Am¡a 
hm{ZH$maH$ gyú_Ordr Ed§ amgm`{ZH$ nXmWm] H$m {dgO©Z &

�� H¥${f _| à`wº$ amgam`{ZH$ ImX Ed§ H$sQ>ZmeH$m| H$m A{YH$ à_mU _| Cn`moJ &

�� Am¡Úmo{JH$ hm{ZH$maH$ amgm`{ZH$ g{hV dÁ`© nXmW©  ewÕ {H$`o {~Zm _wº$ 
{H$`oOmVo h¢ &

�� {_Å>r H$mo Amåbr` ~Zm {X`m OmVm h¡ (acidification)

�� O¡d A{dKQ>Zr` (non-biodegradable) dÁ`© nXmW© O¡go ßbmpñQ>Šg Ed§ 
PmJ (foam) {_Å>r _| {_bm {X`o OmVo h¢ &
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{_Å>r Ho$ àXÿfU Ho$ n[aUm_ (Effects of soil pollution) :
yy {_Å>r Ho$ àXÿfU go {_Å>r H$s Cd©aVm KQ>H$a H¥${f CËnÞ H$s _mÌm H$_ hmo OmVr h¡ & 

yy Hw$N> hm{ZH$maH$ amgm`{ZH$ gñ`m| Ed§ CZHo$ CËnÞm| O¡go ~rO, \$b, VaH$mar 
Ed§ YmÝ`m| _| nhþ±M OmVo h¢ & BZHo$ Ûmam _mZdm| g{hV BVa Or{d`m| Ho$ eara 
_| nhþ±MH$a ñdmñÏ` na Hw$à^md hmoVo h¢ &

yy H|$MwE±, Mr§{Q>`m± Ed§ AÝ` O¡go {_Å>r _| ahZodmbo Cn`wº$ Or{d`m| na {_Å>r Ho$ 
àXÿfU H$m à^md nS>Vm h¡ &

yy àXÿ{fV {_Å>r AZwn`wº$ ~ZOmVr h¡ &

{_Å>r Ho$ àXÿfU H$mo H¡$go KQ>m gH$Vo h¢ ? (How to reduce soil pollution)>?:
{_Å>r Ho$ àXÿfU H$mo H$_ H$aZo Ho$ {bE BZ {ZåZ CnH«$_m| H$mo AnZm`m Om gH$Vm h¡&

yy dÁ`© nXmWm] Ho$ CËnmXZ H$mo {Z`§{ÌV H$aZm Mm{hE, VWm aX²Xr dñVwAm| Ho$ 
nwZén`moJ H$mo AnZmZm Mm{hE &

yy dÁ`©nXmWm] H$mo O¡d {dKQ>Zr` VWm O¡d A{dKQ>Zr` dñVwAm| _| dJuH¥$V {H$`m 
OmZm Mm{hE & hm{ZH$maH$ dÁ`©nXmWm] H$mo d¡km{ZH$ {dYmZm| go {Zd©haU {H$`m 
OmZm Mm{hE &

Bgo OmZ br{OE :
dÁ`© nXmWm] _| O¡{dH$ dñVwE± (VaH$mar, Amhma dÁ`©, ~JrMo H$m H$Mam) Hy$S>m 
H$aH$Q> _| AZwn`wº$ YmVwE±, {df¡bo nXmW©, Qy>Q>o\y$Q>o H$m±M Ho$ Qw>H$S>o hmoVo h¢ & BZ 
dÁ`© nXmWm] Ho$ dJuH$aU H$aZo H$m {Zd©hU gå~§Yr EH$ {dYmZ h¡ & BZ_| O¡d 
{dK{Q>V dñVwE± ImX Ho$ ê$n _| n[ad{V©V H$s OmVr h¢ gm_mÝ`V… ßbm{ï>H$, 
nmog©brZ Ed§ H$m±M O¡go O¡d A{dKQ>Zr` dñVwAm| H$mo nwZíMH«$sH¥$V H$aHo$ BZH$m 
nwZén`moJ {H$`m Om gH$Vm h¡ &

yy H¥${f _| amgm`{ZH$ D$d©aH$ VWm H$sQ>ZmeH$m| H$m Cn`moJ H$_ {H$`m OmZm Mm{hE &
yy H$månmoï> ImX (compost) VWm Z¡g{J©H$ H$sQ>ZmeH$ O¡go Zr_ Ho$ {_lU 

(neem cake) H$m Cn`moJ H$aZm Mm{hE &
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yy Am¡Úmo{JH$ dÁ`© nXmWm] Ho$ gmW `Wm`mo½` {Zd©hU {H$`m OmZm Mm{hE &
yy àXÿfH$m| H$m AdemofU H$aZodmbo gñ`m| H$mo CJmZm Ed§ g§a[jV H$aZm Mm{hE &
yy àXÿfU {damoYr H$mZyZm| H$m g»Vr Ho$ gmW AZwnmbZ {H$`m OmZm Mm{hE &

H$m`©H$bmn 2.4 : EH$ ~S>m ßbmpñQ>H$ `m H$m±M H$m nmÌ br{OE & Cg_| WmoS>r 
gr {_Å>r ^[a`o & A~ Cg_| VaH$mar, \$b Ho$ {N>bHo$, ßbmpñQ>H$, H$mJO Ho$ 
Qw>H$S>o, H$nmg, H$nS>o Ho$ Qw>H$S>o, a~S> S>mbH$a WmoS>m gm nmZr {MS>{H$`o & Cg_| 
S>mbr JB© dñVwAm| H$s gyMr V¡`ma H$s{OE & ha EH$ gámh Cg_| S>mbrJB© àË`oH$ 
dñVw Ho$ à{V {ZarjU H$s{OE & àË`oH$ {ZarjU Ho$ Cnam§V dñVwAm| H$mo D$na 
ZrMo H$s{OE& Mma gámhm| ~mX nmÌ Ho$ ^rVa H$s dñVwAm| H$mo EH$ AI~ma na 
{~Ioa H$a {ZarjU H$s{OE & H$m¡Zgr dñVw {dKQ>Zerb h¡ Am¡a {dKQ>Z Ho$ {bE 
bJohþE g_` H$s MmQ>© (chart) V¡`ma H$s{OE & Bg H$m`©H$bmn H$mo H$aVo g_` 
hñV_m¡Oo (hand gloves) Ed_² _wIm¡Q>o (face mask) nhZZm Z ^yb| & (Bg 
H$m`©H$bmn H$mo {ejH$m| Ho$ _mJ©Xe²Z _| H$a|)

Bgo OmZ br{OE :
yy noS>m| Ed§ MÅ>mZm| na CnpñWV {bMoÝg (lichens) Zm_H$ N>moQ>o gñ` O~ dm ẁ 

_| gë\$a S>¡̀ moŠg¡S> A{YH$ hmo V~ dh AÀN>r Vah CJVm Zht h¡ & {bMoÝg 
H$s AZwnpñW{V dm ẁ àXÿfU H$m gyMH$ h¡ & àXÿ{fV Ob _| Km|Ko (snails) 
Or{dV Zht ah gH$Vo h¢ & H$moB© Ordr dmVmdaU H$s Adm±N>Zr` pñW{V H$mo 
gy{MV H$a gH$Vm h¡ Vmo dh O¡{dH$gyMH$ (bioindicator) H$hbmVm h¡& ò 
O¡{dH$ gyMH$ - àXÿfU, Ym{ËdH$ gm§ÐVm, Cƒ Vmn_mZ BË`m{X H$mo A{^gy{MV 
H$a gH$Vo h¢ & (Eogo O¡{dH$gyMH$m| H$m {ZarjU H$amo Ed§ {d{^Þ ñWbm| _| 
dmVmdaU H$s JwUmË_H$Vm H$m nVm bJmAmo & Eogo O¡{dH$gyMH$m| (gñ` Ed§ 
àm{U`m|) H$s gyMr V¡̀ ma H$amo &)

yy O¡{dH$ ImX H$m AW© H$månmoï> ImX go h¡, Ed_² O¡{dH$ H$sQ> ZmeH$m| (Zr_  
Ho$ nm¡Yo Ho$ ~rO, n{Îm`m± Ed§ Vob) Ho$ Cn`moJ go hmoZodmbr H¥${f H$mo O¡{dH$ 
H¥${f H$hVo h¢ & amgm`{ZH$ ImXm|, amgm`{ZH$ H$sQ>ZmeH$m| Ho$ Cn`moJ H$m 
gwPmd O¡{dH$ H¥${f _| Zht h¡ & O¡{dH$ H¥${f Ho$ Ûmam àXÿfU KQ> gH$Vm h¡ &
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Bgo OmZ br{OE :

àXÿfU Ho$ {Zd©hU Ho$ ñVa Ed§ àXÿfU H$mo amoH$Zm &

1.	àmW{_H$ ñVa : J«m_, ãbmH$ Ed§ {Obm &

2.	{ÛVr` ñVa : amÁ` àXÿfU {Z`§ÌU _§S>br Ed§ n`m©daU {d^mJ &

3.	V¥Vr` ñVa : amï´> ñVar` àXÿfU {d^mJ Ed_² n`m©daU g§ajU {d^mJ &

4.	MVwW© ñVa : A§Va gaH$mar ñVa {dídg§ñWm Ho$ n`m©daUr` H$m`©H«$_ VWm 
OmJ{VH$ ñdmñÏ` g§ñWmZ (World Health Organization -WHO))

H$m`©H$bmn 2.5 : {ejH$m| `m g§ajH$m| H$s ghm`Vm go H¥${fjoÌ H$m g§Xe©Z H$a| 
Ed§ dhm± à`wº$ H$sQ>ZmeH$m| Ed§ ImXmo Ho$ Z_yZm| (pattern) Ho$ dhm± Ho$ {H$gmZm| 
go g_mMmam| H$m g§J«hU H$a| &
    AnZo {ZarjUmo Ed§ AZw^dm| H$s AnZo ghnm{R>`m| go MMm© H$a| &

`mX a{IE

�� dm`w, Ob, Ed§ {_Å>r _| hmoZodmbo ^m¡{VH$, amgm`{ZH$ Ed§ O¡{dH$ bjUm| _| 
Adm±N>Zr` n[aVdV©Zm| H$mo H«$_e… dm`wàXÿfU, ObàXÿfU Ed§ {_Å>r H$m àXÿfU 
H$hm OmVm h¡ &

�� àXÿfU CËnÞ H$aZodmbr dñVwAm| H$mo àXÿfH$ H$hVo h¢ &

�� H$m~©Z S>¡`moŠg¡S>, _rWoZ Ed§ Z¡Q´>moOZ H$s AmŠg¡S>| h[aVJ¥h A{Zb hmoVo h¢ &

�� dm ẁàXÿfU go OmJ{VH$ Vmn_mZ ~T> OmVm h¡ & n[aUm_V… dmVmdaU _| n[adV©Z 
CËnÞ hmoVm h¡ &

�� ObàXÿfU go Ob {Zén`wº$ hmoVm h¡ &

�� {_Å>r Ho$ àXÿfU go {_Å>r AZCd©a ~ZVr h¡ & n[aUm_V… H¥${f CËnÞ à_mU 
KQ> OmVm h¡ &
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gyMZmE±

yy n`m©daU H$m g§ajU H$a| &

yy S>rOb H$m g§ajU H$a|, Ordr H$m g§ajU H$a| &

yy A{YH$ noS> CJmB`o &

yy J¥hdÁ`© nXmWm] H$m {ddoMZma{hV {Zd©hU amo{H$`o &

Aä`mg

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

1. àXÿfU H$m EH$ H$maU Omo ñdm^m{dH$ Zht h¡ &

	 A) XmdmZb			  Am) Ádmbm_wIr

	 B)  gwZm{_			  B©) I{ZOmoÚ_

2. O¡dJmobo H$s JwUmË_H$Vm H$mo {~JmS>Zodmbr _mZd J{V{d{Y Ho$ A{Zdm`© 
à{V\$b H$m gm_mÝ` Zm_ 

	 A) àXÿfU			   Am) àXÿfH$

	 B)  XmdmZb		  B©) DDT

3. {ZåZ _| go `h O¡d {dKQ>Zr` àXÿfH$ h¡ &

	 A) DDT			   Am) agmoB© Ka H$m dÁ`©

	 B)  grgm			   B©) nmam

4. {ZåZ _| go `h H$maImZm| go {ZH$Zodmbm àXÿfH$ Zht h¡ & 

	 A) gë\$a-S>¡-AmŠg¡S>	 Am) Z¡Q´>moOZ AmŠg¡S>

	 B)  H$m~©Z-S>¡-AmŠg¡S>	 B©) _bOb Zmbr
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II.	g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

1. _mZd VWm àm{U`m| H$m dÁ`© (_b) _______  àXÿfH$ H$m CXmhaU h¡ &

2.	 V¡b H$m [agZm _______ àXÿfU Ho$ {bE H$maU ~ZVm h¡ &

3.	 H$_ àXÿfH$m| H$mo CËnm{XV H$aZodmbm B§YZ ________

4. 	h[aVJ¥h n[aUm_ go ________ ~T>Vm h¡ &

5.	 O¡{dH$ H¥$fr go ________ H$m àXÿfU amoH$m Om gH$Vm h¡ &

III.	 {ZåZ H$s OmoS>r ~ZmBE :

		  A					     Am

1.	 ßbmpñQ>H$				    A. n`m©` B§YZ

2. agmoB© Ka H$m dÁ`© nXmW©		  Am. O¡{dH$ dm`w àXÿfH$

3. gë\$a S>¡AmŠg¡S>			   B. O¡d A{dKQ>Zr`

4. namJ Yybr				    B©. dm`w àXÿfH$

5. O¡{dH$ A{Zb				   C. O¡d {dKQ>Zr`	

IV.	 {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 àXÿfU H$s ì`m»`m§ Xr{OE Ed§ àXÿfU Ho$ gå~§Y _| Amn Ho$ AÜ``Z go 
VrZ joÌm| H$m C„oI H$s{OE &

2. 	O¡d {dKQ>Zr` àXÿfH$ Š`m h¡ ? Xmo CXmhaUm| H$m C„oI H$s{OE &

3.	 O¡d A{dKQ>Zr` àXÿfU Š`m h¡ ? Xmo CXmhaUm| H$m C„oI H$s{OE &
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4.	 O¡d {dKQ>Zr` àXÿfH$ Ed§ O¡d A{dKQ>Zr` àXÿfH$m| Ho$ ~rM H$m A§Va 

~VmVo hþE àË`oH$ Ho$ {bE EH$-EH$ CXmhaU Xr{OE &

5. 	àXÿfU Ho$ {bE Mma H$maUm| H$s gyMr V¡`ma H$a| &

6. 	Ob àXÿfU Ho$ {bE {H$Ýht Mma H$maUm| H$m C„oI H$s{OE &

7. 	{_Å>r H¡$go àXÿ{fV hmoVr h¡ ? {ddaU Xr{OE &

8. 	dm`w àXÿfU Ho$ n[aUm_m| H$m C„oI H$s{OE &

9. 	Ob àXÿfU Ho$ n[aUm_ H$m¡Z H$m¡Z go h¢ ?

10.	 {_Å>r Ho$ àXÿfU Ho$ H$moB© Xmo n[aUm_m| H$m C„oI H$a| &

11. dm`w$ àXÿfU Ho$ {Z`§ÌU g§~§Yr H$moB© nm±M CnH«$_mo§ Ho$ gwPmd Xr{OE &

12.	Ob àXÿfU H$mo amoH$Zo Ho$ {bE Amn Š`m gbmh X|Jo ?

13.	 {_Å>r Ho$ àXÿfU H$mo amoH$Zo Ho$ {bE H$moB© Xmo {Z`§ÌU gå~§Yr CnH«$_ 

{b{IE &

14. CJZodmbo noS> Ed§ OmJ{VH$ Vmn_mZ Ho$ ~rM hmoZodmbo gå~§Y H$m 

{ddaU {b{IE &

15.	{_Å>r _| {_[lV amgm`{ZH$ h_ na {H$g Vah H$m n[aUm_ S>mbVo h¢ ?

16.	Vmbm~ Am¡a Q>§{H$`m| _| éIm nmZr ham Š`m| {XImB© XoVm h¡ ?

17.	 _bOb H$s {M{H$Ëgm Š`m| Amdí`H$ h¡ ?

18.	AmOH$b O¡{dH$ H¥${f Š`m| AnojUr` h¡ ?
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 H$m`© `moOZm

AnZo {ejH$m| Ho$ _mJ©Xe©Z _| BZ H$m`©`moOZmAm| H$mo H$s{OE &

�� gñ`m| H$mo àXÿfU gyMH$ Ho$ ê$n _| à`wº$ {H$`m OmVm h¡ & Bg H$m`© `moOZm 
_| Vob, {dZoJa, gm~wZ, {Zå~w H$m ag, BË`m{X {_[lV Ob Ho$ Cn`moJ go 
gñ` d¥{Õ H$m AÜ``Z {H$`m OmVm h¡& EH$ _hrZo ^a Bg à`moJ H$mo H$aZo 
H$s Amdí`H$Vm h¡ & 

Amdí`H$ gm_J«r :

1.	 Vrd« A§Hw$[aV hmoZodmbo ~rO (go_~rO)

2.	 ~JrMo H$s {_Å>r

3.	 N>moQ>o J_bo

4.	 Mma nmÌ 

5.	 B§YZVob, {dZoJa AWdm {Zå~y H$m ag, gm~wZ H$m {db`Z, Zb H$m nmZr

6.	 H$mJO Ed§ nopÝgb

{dYmZ :

~JrMo H$s {_Å>r H$mo J_bm| _| ^[a`o VWm ~rO ~moB`o & J_bm| H$mo {Z`{_V 
ê$n go nmZr XoVo a{h`o & Xmo `m VrZ gámhm| ~mX OmJéH$Vm go J_bm| go nm¡Ym| 
H$mo ~mha {ZH$m{bE & 12 go 20 g_mZ D°$MmB© VWm g_mZ g§»`m H$s n{Îm`m|dmbo 
nm¡Ym| H$mo boH$a Ob go CZH$s OS>m| H$mo YmoB©`o, VWm CZH$mo Ob _| a{IE & 

Mma nÌm| H$mo boH$a CZ na A, B, C Ed§ D Zm_m§{H$V H$s{OE & A, B Ed§ 
C _| g_mZ _mÌm Ho$ Zb H$m nmZr ^[aE & Xmo Må_M B§OZ Am°̀ b H$mo B nmÌ _| 
Am¡a {dZoJa `m {Zå~y H$o ag H$mo C nmÌ _| VWm gm~yZ Ho$ {db`Z H$mo D nmÌ _| 
{_bmB©E& àË òH$ nmÌ _| 3 go 5 gñ` a{IE & gỳ © àH$me _| g~ nmÌ a{IE & `{X 
nmÌm| go Ob ~mpînV hmo, Vmo _mÌm ~Zm ò aIZo Ho$ {bE Amdí`H$ nmZr S>mbVo aho & 
Xmo gámAm| VH$ gñ`m| H$m drjU H$a| VWm AnZo {ZarjUm| H$m A{^boI V¡̀ ma H$a| &
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{ZarjU :

{XZm§H$ nmÌ - A 
Zb H$m nmZr

nmÌ - B
`§Ì Vob+Zb 
H$m nmZr

nmÌ - C
{dZoJa + Zb 

H$m nmZr

nmÌ - D
gm~yZ H$m 
{db`Z

�� AnZo àXoe _| CËnÞ dÁ ©̀ nXmWm] Ho$ KQ>H$m| H$m EH$ gd}jU (survey) H$s{OE& 
Ka, ~mOma, Am¡Úmo{JH$ H$maImZm, AñnVmb Ed§ ̂ dZ {Z_m©U O¡go {d{^Þ ñWmZm| 
go dÁ ©̀ nXmWm] _| pñWV KQ>H$m| H$s EH$ gd}jU gyMr V¡̀ ma H$s{OE &

�� EH$ gámh Ho$ {bE AnZo Ka Ed§ ñHy$b go CËnÞ dÁ ©̀ nXmWm] H$m AbJ-AbJ 
dÁ ©̀ nXmWm] Ho$ dJuH$aU nMu V¡̀ ma H$s{OE & ̀ {X Oê$ar hmo Vmo hmW H$m XñVmZm| 
(hand gloves) H$m Cn`moJ H$a| & O¡d {dKQ>Z Ho$ A§VJ©V Z¡g{J©H$ ImX Ho$ 
ê$n _| n[ad{V©V hmoZodmbo, O¡d {~KQ>Z Ho$ A§VJ©V Zht hmoH$a nwZíMH«$sH¥$V hmoH$a 
nwZén`moJ _| AmZodmbo Ed§ hm{ZH$maH$ dÁ ©̀ nXmWm] H$m C„oI H$a| & 

dÁ`© nXWm] Ho$ àH$ma :

H«$. 
g§.

dJuH$aU Z_yZm Ka ñHy$b

1. O¡d {dKQ>Z Ho$ A§VJ©V hmoZodmbo 
dÁ`© &	

2. nwZén`moJ {H$`o Om gH$Zodmbo 
dÁ`©

3. hm{ZH$maH$ dÁ`©
	 ñHy$b VWm Ka go CËnÞ {d{^Þ àH$ma Ho$ dÁ`© nXmWm] H$m {Zd©hU H$aZo Ho$ 
{dYmZ H$m nVm bJmB©E &

RR RR RR
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KQ>H$ - 3
{dÚwV _§S>b

(ELECTRICAL CIRCUITS)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� {dÚwV² _§S>b Ho$ _yb KQ>H$m| H$mo nhMmZ|Jo &
�� gab {dÚwV² _§S>b VWm CgHo$ KQ>H$m| H$s ì`m»`m§ H$a|Jo &
�� {dÚwV² _§S>b _| pñdM H$s àm_w»`Vm H$m {ddaU X|Jo &
�� {dÚwV² _§S>b Ho$ KQ>H$m| Ho$ g§Ho$Vmo§ H$mo nhMmZ|Jo &
�� gab Ed§ pŠbï> {dÚwV² _§S>b Ho$ ~rM Ho$ A§Va g_Pm`|Jo &
�� _§S>b Ho$ g§Ho$Vm| H$m Cn`moJ H$a _§S>b Ho$ n[anWm| H$s aMZm H$a|Jo &
�� loUr VWm g_m§Va {dÚwV² _§S>bm| H$s VwbZm VWm ^oXm| H$mo g_Pm`|Jo &
�� g_m§Va {dÚwV² _§S>b H$s AZwHy$bVmAm| H$m narjU H$a|Jo &
�� J¥h {dÚwV² _§S>b H$s d¡[a¨J ì`dñWm H$m {ddaU X|Jo &
�� J¥h {dÚwV² _§S>bm| _| ^y g§nH©$ ì`dñWm H$s A{Zdm`©Vm H$m H$maU X|Jo &

Ka _| àH$m{eV hmoZodmbo {dÚwV ~ë~, dm`w H$mo MbmZodmbm â`mZ, XÿaXe©Z 
(T.V.) Ho$ H$m`©H«$_ Ob H$mo Ja_ H$aZodmbm {dÚwV VmnH$ (heater), nmZr 
CR>mZodmbm _moQ>ma nån BË`m{X H$mo AmnZo XoIm hr h¡ &

`o H¡$go H$m`© H$aVo h¢ ? Š`m Bgo Amn OmZVo h¢ ?
Or hm±, `o {dÚwV² D$Om© go H$m`© H$aVo h¢ &
{dÚwV²  D$Om© go  H$m`©  H$aZodmbo AÝ`  CnH$aUm| H$o$ ~mao _| Š`m  Amn  

gmoM gH$Vo h¢ ?
{dÚwV² D$Om© Ho$ {~Zm g§V¥á OrdZ Š`m hmo Zht gH$Vm h¡ ? {dÚwV D$Om© H$s 

Any{V© Z hmo Vmo EH$ {XZ H$m OrdZ ^r AghZr` h¡ &
1.	 gab {dÚwV² _§S>b (Simple electrical circuits) :

Amn IobVo g_` N>moQ>o Q>mM© ~ë~ Am¡a ewîH$ {dÚwV H$moe H$mo MmbH$ V§Ìr 
go OmoS> H$a ~ë~ àH$m{eV hmoZo H$s KQ>Zm XoI H$a AmZ§X CR>m`m hmoJm & CZH$mo 
OmoS>Zo H$m {dYmZ Š`m Amn H$mo `mX h¡ ?

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



36

H$m`©H$bmn 3.1 : AmH¥${V _| {XIo`o O¡go EH$ Z`m ewîH$ H$moe Am¡a EH$ bmoho H$s 

AmH¥${V 3.1 

~ë~

Hw§$S>br

bmoho H$s H$sb

a~a ~¢S>

ewîH$ H$moe

H$sb bo b| & a~a H$s nÅ>r (rubber 
band) go {dÚwV H$moe Ho$ EH$ {gao 
na bmoho H$s H$sb IS>r H$a| & {gam| _| 
AmdmhH$ H$dM {ZH$mbo hþE Xmo dmhH$ 
V§Ìr Ho$ Q>w>H$S>o boH$a, EH$ V§Ìr H$mo 
ewîH$ H$moe Am¡a ~ë~ Ho$ ~rM Omo{S>E& 
Xÿgar dmhH$ V§Ìr Ho$ Iwbo {gao na 

EH$ Hw§$S>br ~ZmH$a AmgmZr go bmoho H$s H$sb _| àdoe H$am`| &
V§Ìr Ho$ Xÿgao {gao H$mo ~ë~ go OmoS>| & dmhH$ V§Ìr H$s Hw§$S>br H$sb go ñne© Z 
H$a|, Eogm à`ËZ H$s{OE &   

Hw§$S>br H$sb go g§nH©$ H$ao Vmo Š`m hmoVm h¡ ?

Hw§$S>br H$sb go gånH©$ Z H$ao Vmo ~ë~ àH$m{eV Zht hmoVm h¡, Š`m| ?

Hw§$S>br H$sb H$m ñne© H$ao Vmo {dÚwV² _§S>b nyU© hmoH$a {dÚwV, n[anW _| àdm{hV 
hmoZo go ~ë~ àH$m{eV hmoVm h¡ &

bo{H$Z Hw§$S>br H$m ñne© H$sb go Z hmo gHo$ Vmo _§S>b Iwbm ahZo go {dÚwV H$m 
àdmh Zht hmoVm h¡ &

V§Ìr H$s Hw§$S>br _§S>b _| {dÚwV àdmh H$mo Amd¥V (close) H$aZo AWdm Iwbm 
(open) aIZo Ho$ {bE pñdM (switch) H$s Vah H$m`© H$aVr h¡ &

BYa EH$ òmoV ({dÚwV H$moe) H$mo EH$ pñdM (V§Ìr H$s Hw§$S>br) Ûmam EH$ {dÚwV 
CnH$aU (~ë~) goo Amd¥V n[anW gab _§S>b Ho$ ê$n _| OmoS>m J`m h¡ &

{dÚwV àdmhr dmhH$ n[anW _| EH$ {dÚwV òmoV, EH$ {dÚwV CnH$aU, Am¡a 
EH$ pñdM Ho$ Amd¥V g§`moOZ H$mo gab {dÚwV _§S>b H$hVo h¢ &

CXmhaU : Q>mM© gab {dÚwV _§S>b go `wº$ h¡ &
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{dÚwV CnH$aU

{dÚwV àdmhr
Amd¥V nW

pñdM {dÚwV òmoV

S

 AmH¥${V 3.2 : gab {dÚwV _§S>b

Bgo OmZ br{OE :

g^r dñVwE± na_mUwAm| go ~Zr h¢ & na_mUw AnZo ~møV_ H$j _| ñdV§Ì 
BboŠQ´>moZm| go `wº$ hmoVo h¢ & gm_mÝ`V… `o BboŠQ´>moÝg g^r {XemAm| _| A{Z{X©ï> 
J{Verb hmoVo h¢ & bo{H$Z BZ ñdV§Ì BboŠQ´>moZm| H$mo {Z{X©ï> {Xem _| J{Verb 
hmoZo Ho$ {bE ào[aV H$a|Jo Vmo {dÚwV àdmh CËZÞ hmoVm h¡ &

H$m`©H$bmn 3.2 : gab {dÚwV _§S>b _| gm_mÝ`V… Cn`wº$ {dÚwV CnH$aUm| H$s 
gyMr V¡`ma H$s{OE &

{dÚwV _§S>b Ho$ {d{^Þ KQ>H$m| Ho$ g§Ho$V
(Symbols for different components of the circuits) :

{dÚwV _§S>b, {d{^Þ KQ>H$m| go `wº$ hmoZo Ho$ H$maU CZHo$ Z¡O AmH¥${V`m| H$mo 
n[anW _| {XImZm gmÜ` Zht hmoVm h¡ &         

L

ewîH$ H$moe

L: ãb~         S: pñH$M
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{dÚwV _§S>b Ho$ KQ>H$m| H$mo CZHo$ g§Ho$Vm| Ho$ Ûmam {ZåZ àH$ma {XIm gH$Vo h¡§ &

{dÚwV H$moe {dÚwV ~oQ>ar {dÚwV ~ë~

Iwbm pñdM² ~§X pñdM² â`yO

dmhH$ V§Ìr H«$mog V§Ìr Om°B§Q> V§Ìr

{dÚwV gmHo$Q> {dÚwV ßbJ
{dÚwV ^ygånH©$

AmH¥${V 3.3  
{dÚwV _§S>b Ho$ KQ>H$m| Ho$ g§Ho$V

2. pŠbï> {dÚwV _§S>b (Complex electrical circuits) :

gab {dÚwV _§S>b _| AË`§V gab {dÚwV CnH$aUm| H$mo gr{_V g§»`mAm| _| _mÌ 
Cn`moJ H$aZo H$s ~mV go Amn n[a{MV h¢ &

EH$ pñdM Am¡a EH$ {dÚwV òmoV ̀ wº$ gab {dÚwV _§S>b _| H$B© {dÚwV CnH$aUm| 
H$m Cn`moJ Š`m gmÜ` h¡ ? Zht &

gm_mÝ`V`m AnZo Ka, XþH$mZ, H$maImZo, H$Mhar Am¡a IoVr~mS>r _| AZoH$ {dÚwV 
CnH$aUm| ẁº$ pH$ëï> {dÚwV _§S>bm| H$m Cn`moJ H$aVo h¢& h_mar Amdí`H$VmAm| Ho$ 
AZwgma CnH$aUm| H$mo OmoS>Zo Ho$ {bE pŠbï> {dÚwV _§S>bm| H$m Cn`moJ {H$`m OmVm h¡ &
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pŠbï> {dÚwV _§S>b _| AZoH$ {dÚwV CnH$aU, {dÚwV òmoV, pñdM²g, gmoHo$Q²>g, 
ßbJ²g BË`m{X KQ>H$ OmoS>o OmVo h¢ &

	 pŠbï> {dÚwV _§S>bm| H$mo {ZåZ àH$ma dJuH¥$V {H$`m Om gH$Vm h¡ &

i)	 loUr Ed§ g_m§Va {dÚwV _§S>b &
ii)	J¥h {dÚwV _§S>b
iii)	dm{UÁ` {dÚwV _§S>b

i) loUr Ed§ g_m§Va {dÚwV _§S>b 
   (Series and parallel electrical circuits) :

{dÚwV CnH$aUm| H$mo gm_mÝ`V… Xmo àH$mam| Ho$ pŠbï> {dÚwV _§S>bm| _| OmoS> 
gH$Vo h¢ & d¡ h¢ -

loUr {dÚwV _§S>b Am¡a g_m§Va {dÚwV _§S>b &

{dÚwV Mm{bV {Ibm¡Zo, Q>m°M©, ao{S>`mo, Xÿag§doXr {Z`§ÌH$ (remote control) 
BË`m{X _| EH$ go A{YH$ ewîH$ {dÚwVH$moem| H$m Cn`moJ H$aVo h¢ & EH$ go A{YH$ 
{dÚwV H$moem| Ho$ g§`moOZ H$mo ã`mQ>ar H$hVo h¢ & {dÚwV àdmh H$s _mÌm ~T>mZo Ho$ 
{bE {dÚwV H$moem| H$mo H¡$go OmoS>m Om gH$Vm h¡ ? Š`m BgH$s OmZH$mar h¡ ?

gmo{ME :

AmH¥${V 3.4

 
 

dmhZm| _| Cn`wº$ ã`mQ>[a`m| _| AZoH$ {dÚwV H$moem| H$mo  
loUrH«$_ _| OmoSVo h¢, Š`m| ?
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A) loUr g§`moOZ _| {dÚwV H$moe (Cells in series) :

H$m`©H$bmn 3.3 :  Xmo nopÝgb ewîH$ H$moe, EH$ Q>m°M© ~ë~, EH$ pñdM VWm Xmo 
dmhH$ V§{Ì`m| H$mo bo br{OE & {MÌ _| {XIm`o O¡go ewîH$ H$moem| H$mo, EH$ H$m 
FUmJ« (-) Xÿgao Ho$ YZmJ« (+) go g§n{H©$V hmo, Eogo Omo{S>`o &
    A~ ã`mQ>ar H$m EH$ {gam YZmJ« hmo Vmo Xÿgam FUmJ« hmoVm h¡ & g_mÝ`V… Bg 
Vah Ho$ g§`moOZ H$mo loUrH«$_ H$hVo h¢ & pñdM X~mZo na ~ë~ A{YH$ àH$m{eV 
hmoVm h¡ & BgH$m H$maU Š`m Amn OmZVo h¢ ?

ewîH$ H$moe

3V 1.5V 0V

AmH¥${V 3.5

{dÚwVH$moem| H$mo loUrH«$_ _| 

ã`mQ>ar pñdM

dmhH$ V§Ìr

~ë~

AmH¥${V 3.6 : _§S>b n[anW

OmoS>Zo na CZHo$ {d^d (voltage) 
g§H${bV hmoVo h¢ & {d^d ~T>Zo na 
{dÚwV àdmh ^r ~T>Vm h¡ & AV… 
BYa ~ë~ A{YH$ àH$m{eV hmoVm 
h¡ & Amdí`H$ g§»`m Ho$ {dÚwV 
H$moem| H$mo loUrH«$_ _| OmoS>Zo na 
Amdí`H$ _mÌm H$s {dÚwV Ymam 
H$mo àmá H$a gH$Vo h¢ & 

Bgo OmZ br{OE :
{dÚwV àdmh H$m Xm~ hr {dÚwV {d^d h¡ & `h Z{bH$m _| àdm{hV nmZr Ho$ 
Xm~ H$s Vah hr h¡ & D§$MmB`m| _| A§Va ahZo na Ob D$na go {ZMmB© _| àdm{hV 
hmoZo Ho$ O¡go {d^dm| _| A§Va ahZo na {dÚwV AmgmZr go àdm{hV hmoVm h¡ & 

ewîH$ H$moe
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Bgo OmZ br{OE :
{dÚwVH$moem| H$mo loUrH«$_ _| EH$ H$mo AmJo nrN>o CbQ> (reverse) H$a OmoS> boZo 
go CÝ` {dÚwV H$moem| Ho$ Hw$b {d^d _| Bg H$moe H$m {d^d KQ>m`m OmVm h¢ Am¡a 
AmJo nrN>o CbQ>o H$moe H$m nwZ^©aU (recharge) {H$`m OmVm h¡ & Bg V§ÌkmZ 
H$mo ã`mQ>ar MmO©am| _| AnZmVo h¢ &

ewîH$ H$moe ewîH$ H$moe ewîH$ H$moe

1.5v o.v 1.5v o.v

AmH¥${V 3.7

Am) gm_m§Va g§`moOZ _| {dÚwV H$moe (Cells in parallel) :

H$m`©H$bmn 3.4 : _§S>b Ho$ g^r A§em| H$mo boH$a {nN>bo H$m`©H$bmn Ho$ Ûmam 
AmH¥${V 3.8 _| O¡go {XIm`m h¡, AmH¥${V _| ewîH$H$moem| H$mo {H$g Vah g§n{H©$V 
{H$`m J`m, BgH$m drjU H$a| & àñVwV g§`moOZ Ed§ {nN>bo loUr H«$_ Ho$ g§`moOZ 
_| Š`m A§Va h¡ ?

ewîH$ H$moe

ewîH$ H$moe

AmH¥${V 3.8 AmH¥${V 3.9

1.5 V 0. V

L S

ã`mQ>[a

 `hm± {dÚwV H$moem| Ho$ g^r YZmJ«m| (+) H$mo EH$ Va\$ VWm g^r FUmJ«m| (-) H$mo 
EH$ Va\$ OmoS>m OmVm h¡ & Bg àH$ma Ho$ g§̀ moOZ H$mo g_m§Va g§̀ moOZ H$hVo h¢ &
pñdM X~mZo na ~ë~ àH$m{eV hmoVm h¡ & bo{H$Z loUr g§`moOZ Ho$ ~am~a ~ë~ 
H$s àIaVm Zht hmoJr, Š`m| ? Bg _§S>b _o§ Ho$db EH$ H$moe H$m Cn`moJ H$aZo na 
hmoZodmbr àIaVm {XImB© XoVr h¡ & Eogr ~mV hmo Vmo Bg g§`moOZ H$s AZwHy$bVm 
Š`m h¡ ? Bg g§`moOZ _| {d^dm| H$m g§H$bZ Z hmoZo na ^r {dÚwV H$moe Ed§ 
~ë~ H$m XrK©H$mbrZ {Q>H$mD$nZ gmÜ` hmoVm h¡ &
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B) loUr g§`moOZ _| ~ë~g (Bulbs in series) :

H$m`©H$bmn 3.5 : Xmo Q>m°M© Ho$ ~ë~g, Xmo H$moem| H$s 3 dmoëQ> ã`mQ>ar, EH$ pñdM 

Am¡a dmhH$ V§{Ì`m| H$mo bo br{OE & ~ë~m| H$mo loUr gånH©$ _| AmH¥${V 3.10 _| 

{XIm`o O¡go _§S>b _| OmoS> br{OE & pñdM X~mZo na XmoZm| ~ë~ àH$m{eV hmoVo 

h¢& bo{H$Z H$m`©H$bmn 3.3 Ho$ EH$ ~ë~ H$s CVZr àIaVm Zht hmoVr h¡ & 

AH¥${V 3.10 AH¥${V 3.11

e
wîH$ H$moe

ã`mQ>ar
ã`mQ>ar

L1
L2

S

     

     BgH$m H$maU `h h¡ {H$ h_Zo 3 dmoëQ> {dÚwV {d^d H$mo loUr g§nH©$ _| 

pñWV Xmo ~ë~m| Ho$ ~rM ~m±Q>m h¡ & A~ EH$ ~ë~ {ZH$mb Xr{OE & Xÿgam ~ë~ 

^r ~wP OmZo H$m H$maU Š`m h¡ ?

gmo{ME :

Ab§H$aU loUr ~ë~m| _| EH$ ~ë~ Ob OmZo na loUr Ho$ g^r ~ë~ 

~wP OmZo H$m Š`m H$maU h¡ ?

e
wîH$ H$moe
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B©) g_m§Va gånH©$ _| {dÚwV ~ë~g (Bulbs in parallel):

H$m`©H$bmn 3.6 : {nN>bo H$m`©H$bmn 3.5 Ho$ g^r A§em| H$m drjU H$a| & 
AmH¥${V 3.12 _| {XIm`o O¡go ~ë~m| H$mo g_m§Va g§`moOZ _| OmoS> b| &  pñdM 
X~mZo na XmoZm| ~ë~ àIaVm go àH$m{eV hmoVo h¢ &

e
wîH

$ H
$moe

ã`mQ>ar

+ -
e
wîH$ H$moe

L1

L2

S

ã`mQ>ar

AmH¥${V : 3.12 AmH¥${V : 3.13

       
   Bg H$m H$maU `h h¡ {H$ `hm± XmoZm| ~ë~g grYm ã`mQ>ar go OmoS>o J`o h¢ & 
Bg{b`o ã`mQ>ar Ho$ 3 dmoëQ²>g Ho$ {d^d _| H$moB© {d^mOZ Zht hmoVm h¡ & EH$ ~ë~ 
_§S>b go {ZH$b Xr{OE & Xÿgam ~ë~ ~wP Zht OmVm h¡ & BgH$m H$maU gmo{M`o &

gmo{M`o :
Ka _| EH$ ~ë~ Ob OmZo na,  

AÝ` g^r ~ë~²g ~wP Zht OmVo h¢ & Š`m|?
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loUr Ed§ g_m§Va {dÚwV _§S>bm| _| {ZåZ gy{MV A§Vam| H$mo nhMmZ gH$Vo h¢ &

loUr {dÚwV _ÊS>b g_m§Va {dÚwV _ÊS>b

�� {dÚwV CnH$aUm| H$mo loUr H«$_ _| 
EH$ Ho$ FUmJ« (-) H$mo Xÿgao Ho$ 
YZmJ« (+) go OmoS> gH$Vo h¢ &

�� {dÚwV CnH$aUm| _| CZHo$ g^r 
YZmJ«m| (+) H$mo EH$ Va\$ VWm 
g^r FUmJ«m| (-) H$mo EH$ Va\$ 
OmoS>m OmVm h¡ &

�� {dÚwV CnH$aUm| Ho$ ~rM {d^d H$m 
{dVaU hmoZo go do AnZo nyU© gm_Ï ©̀ 
Ho$ gmW H$m`© H$a Zht gH$Vo h¢ &

�� g^r {dÚwV CnH$aUm| H$mo {ZpíMV 
{d^d àmá hmoZo go do nyU© gm_Ï`© 
Ho$ gmW H$m`© H$aVo h¢ &

�� _§S>b nyU© AdñWm _| hmo Vmo g^r 
CnH$aU EH$ gmW H$m`© Ama§^ 
H$aVo h¢ & _§S>b Iwbm ahZo na do 
AnZo H$m`© H$mo ñW{JV H$aVo h¢ & 
AV… ̀ o nañna Adbpå~V hmoVo h¢ &

�� {dÚwV òmoV go g^r CnH$aU grYo 
gån{H©$V hmoZo Ho$ H$maU nañna 
Adb§{~V hþE {~Zm H$m`© H$m 
{Zdm©h H$aVo h¢ & H$moB© CnH$aU 
{d\$b hmoZo na AÝ` CnH$aUm| Ho$ 
H$m`m] _| H$moB© AS>MZ hmoVr Zht 
h¡ &

2) J¥h {dÚwV _§S>b (Domestic electrical circuits) :

J¥hmon`moJr {dÚwV :

O¡go Amn OmZVo h¢ {H$ ewîH${dÚwV H$moem| H$mo {Ibm¡Zo, ao{S>`mo, K{S>`m|, Š`m_oam, 
Š`mbŠ`wboQ>a, [a_moQ>H§$Q´>mob BË`m{X _o§ Cn`moJ H$aVo h¢ & bo{H$Z BZ ewîH$ H$moem| 
go ~S>o JmÌ Ho$ {dÚwV CnH$aUm| H$mo MbmZo Ho$ {bE gmÜ` hr Zht h¡ & {Xï>Ymam 
(Direct Current - DC) òmoV O¡go ewîH$ H$moe ~hþV OëXr AnZr D$Om© H$mo Imo 
OmVo h¢, VWm CÝh| VËH$mb ~XbZm nS>Vm h¡ & Bg{b`o J¥h Cn`moJr {dÚwV _§S>bm| 
_| àË`mdVu Ymam (Alternating current - AC) H$m Cn`moJ H$aVo h¢ &
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{d{^Þ CËn{Îm KQ>H$m| go Ka Cn`moJr {dÚwV 

AmH¥${V 3.14

òmoVm| H$m ^aU {H$`m OmVm h¢  à_wI CËn{Îm 
KQ>H$m| go Cƒ {d^d (high voltage) Ho$ {dÚwV 
H$mo àmXo{eH$ CnKQ>H$m| _| ñWmZm§V[aV H$aVo h¢& 
BgHo$ níMmV² CnKQ>H$ J«mhH$m| H$mo {ZåZ {d^d 
Ho$ {dÚwV H$m {dVaU {H$`m OmVm h¡ & AnZo Ka, 
XþH$mZ, H$maImZo, IoVr~S>r BË`mXr ñWmZm| Ho$ {bE 
Vrd« {dÚwV {dVaU _mJ© (high tension lines) 
Ed§ {dÚwV n[adV©H$m| (transformer) Ho$ Ûmam 
{dÚwV ~m±Q> {b`m OmVm h¡ &

Bgo OmZ br{OE :
{dÚwV àdmh H$mo H$_ {d^d go Cƒ {d^d _| VWm Cƒ {d^d go 

AmH¥${V 3.15

{ZåZ {d^d _| n[adV©Z H$aZodmbo `§Ì H$mo n[adV©H$ 
(transformer) H$hVo h¢ &

Bgo OmZ br{OE :
H$B© dfm] nhbo {dÚwV CËnmXH$ KQ>H$ {Xï> {dÚwV Ymam (DC) H$mo {dV[aV 
H$aVo Wo & bo{H$Z AZoH$ pŠbï> H$maUm| go {Xï> Ymam H$o {dVaU gmÜ` Zht hmoZo 
Ho$ H$maU {ZåZ {d^d H$m {Xï>Ymam {dVaU àma§^ hþAm & bo{H$Z `h {dÚwV 
J«mhH$m| VH$ nhþ±MVo dº$ dmhH$ V§Ìr Ho$ àV[amoYH$ gm_Ï`© go 45% Ho$ ~am~a 
eof ahVm Wm & Bg g_ñ`m Ho$ n[ahm`© H$maUmW© àË`mdVu {dÚwVYmam (AC) 
Ho$ Cn`moJ H$m àma§^ hþAm &

Bgo OmZ br{OE :
{dÚwV _§S>b _| {Xï> {dÚwV 
Ymam (DC) gm_mÝ`V… 
{dÚwV òmoV Ho$ YZmJ« go 
F$UmJ« H$s Amoa EH$ Va\$m 
àdm{hV hmoVm h¡ & bo{H$Z 
àË`mdVu {dÚwV Ymam 
(AC) _§S>b _| {Za§Va 
AnZr àdm{hV {Xem H$mo 
~XbVr h¡ &

Bgo OmZ br{OE :
{d{^Þ Amdí`H$VmAm| Ho$ {bE à`wº$ {dÚwV 
{d^d :
{dÚwV CËn{Îm KQ>H$  -  4,00,000 dmoëQ²>g      
~¥hV CÚmoJ         -  33,000 dmoëQ²>g
~S>o H$maImZo        -  11,000 dmoëQ²>g        
N>moQ>o H$maImZo       -  230 go 415 dmoëQ²>g
Ka                -  230 dmoëQ²>g    
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J¥h d¡[a¨J ì`dñWm (House hold wiring system) :
1. {dÚwV _rQ>a
2. _w»` pñdM
3. _w»` â`yO
4. Xrn _§S>b
5. e{º$ _§S>b
6. ^y gånH©$

              AmH¥${V 3.16 : J¥h d¡[a¨J ì`dñWm

Kam| Ho$ {bE {dÚwV gånH©$ {dÚwV Iå^m| go AWdm ^y{_ Ho$ A§VJ©V dmhH$ 
V§{Ì`m| go bä` hmoVm h¡ & Kam| Ho$ g§~§Y _| {dÚwV gånH©$ Ho$ {bE Xmo àH$ma H$s 
V§{Ì`m± Cn`wº$ hmoVr h¡§ & CZ_| EH$ gOrd dmhH$ (Live-L) V§Ìr Am¡a Xÿgar VQ>ñW 
(Neutral - N) V§Ìr & {dÚwV H$m ~hþ A§e gOrd V§Ìr (L) Ho$ Ûmam àdm{hV 
hmoVm h¡ & BZ Xmo gOrd Amoa VQ>ñW V§{Ì`m| Ho$ ~rM H$m {d^dm§Va gm_mÝ`V… 230 
dmoëQ²>g ahVm h¡ & _§S>b H$s Zjm 3.16 _| {XIm`o O¡go gOrd dmhH$ (L) VWm 
VQ>ñW dmhH$ (N) V§{Ì`m| H$mo àma§^ _| {dÚwV _rQ>a go OmoS> boVo h¢ & _§S>b _| 
à`wº$ {dÚwV H$s _mÌm H$mo {dÚwV _rQ>a _mn boVm h¢ BgHo$ ~mX dmhH$ V§{ÌH$mE± 
_w»` pñdM Ho$ (MCB) Ûmam {ZH$bVr h¢ & _w»` â`yO (main fuse) H$mo gOrd 
dmhH$ V§Ìr Ho$ loUr H«$_ _| OmoS> boVo h¢ & BgHo$ ~mao _| A{YH$ {ddaU AJbo 
KQ>H$ _| OmZ b|Jo &

Bgo OmZ br{OE :
{dÚwV _§S>b _| {dÚwV àdmh H$mo AmJo ~T>mZo Ho$ {bE AWdm amoH$ bJmZo Ho$ {bE 
_w»`pñdM (MCB-Miniature Circuit Breakes) à`wº$ {H$`m OmVm h¡ & 
_§S>b _| CËnÞ Xmofm| H$s XþañVr Ho$ g§X^© _| Bg pñdM² go {dÚwV àdmh H$mo amoH$ 
boVo h¢ & 

J¥h {dÚwV _§S>bmo H$mo Xrn Cn_§S>b (lighting sub circuits) Am¡a e{º$ 
Cn_§S>b (power sub circuits) Zm_H$ Xmo Cn_§S>bm| _| dJuH¥$V H$a gH$Vo h¢ & 
{dÚwV àdmh, Ad¥Îm ì`dñWm (ring system) _| Vm_« AWdm Eë ẁ{_{Z`_ dmhH$ 
V§{Ì`m| Ho$ Ûmam Ka Ho$ {d{^Þ H$moR>{S>`m| _| Xrn Ed§ e{º$ Ho$ Cn_§S>bm| _| àdm{hV 
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hmoVm h¡ & AV… J¥h {dÚwV _§S>b Ho$ {H$gr ñWmZ na {dÚwV gånH©$ nm`m Om gH$Vm h¡ & 

{d{^Þ Cn_§S>b àË`oH$ â`yO go `wº$ hmoVm h¢ & Xrn _§S>bm| _| ~ë~, â`mZ, 
ao{S>`mo, Q>r.dr. BË`m{X H$mo gmHo$Q> Ed§ pñdM Ho$ Ûmam OmoS> gH$Vo h¢ & e{º$ _§S>b 
_| A{YH$ à_mU Ho$ {dÚwV H$m Cn`moJ H$aZodmbo {dÚwV Myëhm, ObVmnH$ (water 

heater), _moQ>ma _ån BË`m{X OmoS>o Om gH$Vo h¢ & J¥h {dÚwV _§S>b, g_m§Va 
_§S>b hmoZo Ho$ H$maU g^r {dÚwV CnH$aU ñdV§ÌVm go H$m`© H$m {Zdmh H$aVo h¢ &

A§{V_V… Ka Ho$ g^r {dÚwV

AH¥${V 3.17 : {Ì{nZ ßbJ _| ^y g§nH©$ V§Ìr 

VQ>ñW V§Ìr (N)gOrd dmhH$
V§Ìr (L)

^yg§nH©$ V§Ìr 

 
CnH$aUm| H$mo ̂ y g§nH©$ (earthing) 
V§Ìr go OmoS>Zm A[V Amdí`H$ hmoVm 
h¡ & `h V§Ìr {dÚwV CnH$aUm| go 
[agZodmbo (leakage) {dÚwV H$mo 
ŷ Ðì` _| ~hmH$a J«mhH$m| H$mo {dÚwV 

AnKmV go gwa[jV H$aVr h¡ &

Bgo OmZ br{OE :
{dÚwV CnH$aUm| H$mo _§S>b _| OmoS>Zodmbo gmHo$Q²>g AnZo {ZpíMV à_mU Ho$ 
{dÚwV àdmh H$mo hr ghZ H$a gH$Vo h¢ & `{X AZoH$ {dÚwV CnH$aUm| H$mo EH$ 
hr gmHo$Q> _| OmoS> bo Vmo Vrd« ^ma (over load)  hmoZo Ho$ H$maU _§S>b Ho$ 
Vmn _| d¥{Õ hmo H$a öñd _§S>b (short circuit) hmoZo Ho$ gmW A{¾AnKmV 
(fire accidents) hmoZo H$s gå^mdZm hmoVr h¡ &

gmo{ME :
J¥h {dÚwV _§S>b `{X g_m§Va _§S>b Z hmoH$a loUr _§S>b hm| Vmo Š`m hmoVm h¡?

3. dm{UÁ` {dÚwV _§S>b (Commercial electrical circuits) :

Bg g§X^© na Ü`mZ Xr{OE & lr_Vr JrVm AnZo {Zdmg J¥h Ho$ ~mOy _| EH$ 
ì`mnm[aH$ XþH$mZ MbmVr h¢ & ̀ o XmoZm| ñWmZ AbJ - AbJ {dÚwV gånH©$ àmá {H$`o 
hþE h¢ & {nN>bo _{hZo, XmoZm| {dÚwV {~ëg Ho$ AZwgma Ka VWm XþH$mZm| _| CÝhm|Zo 
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g_à_mU Ho$ {dÚwV H$m Cn`moJ {H$`m h¡ & bo{H$Z XþH$mZ Ho$ {dÚwV H$m ewëH$ Ka 
Ho$ {dÚwV Ho$ ewëH$ go A{YH$ hmoZo H$m Š`m H$maU h¡, Š`m Amn OmZVo h¢ ?

XþH$mZ Ho$ {dÚwV gånH©$ H$mo dm{UÁ` {dÚwV gånH©$ (commercial supply) 
Ho$ ê$n _| dJuH¥$V {H$`m h¡ & gm_mÝ`V… dm{UÁ` {dÚwV ewëH$, J¥hmon`moJr {dÚwV 
ewëH$ go ^r A{YH$ hmoVm h¡ &  dm{UÁ` {dÚwV gånH©$ AnZr Amdí`H$ e{º$ 
Ho$ AZwgma EH$ gOrd {dÚwV dmhH$ gånH©$ (single phase) AWdm {Ì gOrd 
{dÚwVdmhH$ gånH©$ (three phase) go ̀ wº$ hmoVo h¢ & BbopŠQ´>H$ ~moS>©dmbo Amdí`H$ 
e{º$ 3,000 dmQ> VH$ EH$ g{dÚwV dmhH$gånH©$ Ed§ 3,000 dmQ> go A{YH$ e{º$ 
Ho$ {bE {Ì g{dÚwV dmhH$ gånH©$ H$s {e\$m[ae H$aVo h¢ &

Bgo OmZ br{OE :

{dÚwV e{º$ H$s A§Vam©ï´>r` BH$mB© dmQ> 
(watt) h¡ & H$moB© {dÚwV CnH$aU EH$ 
goH|$S> _| EH$ Om¡b H$r$ Xa _| {dÚwV H$m 
Cn`moJ H$ao Vmo CgH$s {dÚwV e{º$ H$mo  
1 dmQ> H$hVo h¢ &

1 `w{ZQ> {dÚwV = 1 kwh {H$bmodmQ>/K§

Bgo OmZ br{OE :

EH$ gOrddmhH$ (live) V§Ìr Ed§ 
EH$ VQ>ñW (neutral) dmhH$ V§Ìr 
go `wº$ {dÚwV gånH©$ ì`dñWm H$mo EH$ 
gOrd dmhH$ gånH©$ (single phase 
connection) H$hVo h¢ & bo{H$Z VrZ 
gOrd dmhH$ V§{Ì`m± Am¡a EH$ VQ>ñW 
dmhH$ V§Ìr `wº$ gånH©$ ì`dñWm H$mo   
{Ì gOrd dmhH$ g§nH©$ (three phase 
connection) H$hVo h¢ &

Bgo OmZ br{OE :
J¥hmon`moJr {dÚwV CnH$aUm| H$m gm_mÝ` 
{dÚwV Am¡n`mo{JH$ gm_Ï`© {ZåZ àH$ma h¡&

{dÚwV ~ë~ 	 -	 40 dmQ> 

		  60 dmQ> 

		  100 dmQ>

Eb²B S>r~ë~	 -   1dmQ - 24dmQ

Q>çy~ b¡Q>	 -	 40 dmQ>

â`mZ	 -	 40 dmQ>

Q>r.dr.	 -	 100 dmQ>

\$b²B S>r~ë~	 -	 150 dmQ>

BórnoQ>r	 -	 1000 dmQ>

hdm {Z`§ÌU	 -	 1000 dmQ>

{dÚwV hrQ>a	 -	 2000 dmQ>

{_Šga J¡«§S>a	 -	 750 dmQ>

H$åß`yQ>a       -	 175 dmQ>> 
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{dÚwV CnH$aUm| H$m gm_Ï`© ~T>Zo na CZgo Cn`wº$ {dÚwV H$m à_mU ^r 
~T>OmVm h¡ &

`mX a{IE

�� gab {dÚwV _§S>b Ho$ Amd¥Îm {dÚwV dmhH$Vm Ho$ nW _| EH$ {dÚwV òmoV, EH$ 
{dÚwV CnH$aU VWm EH$ pñdM OmoS>o OmVo h¢ &

�� _§S>b H$mo nyU© H$aZo `m Iwbm H$aZo Ho$ {bE pñdM à`wº$ {H$`m OmVm h¡ &

�� {dÚwV _§S>b Ho$ KQ>H$m| H$mo _§S>b Ho$ n[anW _| CZHo$ g§Ho$Vm| Ho$ Ûmam A{^ì`º$ 
H$aVo h¢ &

�� loUr {dÚwV _§S>b _| CZHo$ KQ>H$m| H$mo loUr H«$_ _| EH$ H$m YZmJ«, Xÿgao Ho$ 
FUmJ« go OmoS> boVo h¢ &

�� ewîH$ {dÚwV H$moem| H$mo loUr H«$_ _| OmoS>Zo na CZHo$ {d^d g§H${bV hmoVo h¢ &

�� {dÚwV CnH$aUm| H$mo loUrH«$_ _| OmoS>Zo na {d^d H$m {dVaU hmoZo go do nañna 
Adbpå~V hmoVo h¢ & AV… do nyU© gm_Ï`© Ho$ gmW H$m`© H$a Zht gH$Vo h¢ &

�� _§S>b Ho$ KQ>H$m| H$mo g_m§Va H«$_ _|, CZ KQ>H$m| Ho$ gm_mÝ` YZmJ« Ed_² gm_mÝ` 
F$UmJ« hmoZo Ho$ O¡go OmoS> {b`m OmVm h¡ &

�� g_m§Va H«$_ _| OmoS>o J`o ewîH$ {dÚwV H$moe XrK© H$mb VH$ {Q>H$mD$ hmoVo h¢ &

�� g_m§Va H«$_ _| OmoS>o J`o {dÚwV AmH$aU gXm g_mZ {dÚwV {d^d àmá H$aZo 
go do ñdV§Ì hmoH$a AnZo nyU© gm_Ï`© Ho$ gmW H$m`© H$aVo h¢ &

�� J¥h {dÚwV V§{Ì`m| _| gOrd {dÚwV dmhH$ Ed_² VQ>ñW dmhH$ hmoVo hþE A{YH$Va 
{dÚwV gOrd V§Ìr Ho$ Ûmam àdm{hV hmoVm h¡ &
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�� J¥hmon`moJr g^r {dÚwV CnH$aUm| H$mo ^y gån{H©$V V§Ìr go OmoS>H$a J«mhH$m| H$mo 
{dÚwV AnKmVm| go gwa[jV aI gH$Vo h¢ &

gyMZmE±

yy {dÚwV _§S>b _| {dÚwV CnH$aU H$m Cn`moJ Zht H$aZo na pñdM Am\$ H$aHo$ 
{dÚwV H$s ~MV H$a| &

yy {dÚwV CnH$aUm| H$mo h_oem g_m§Va H«$_ _| OmoS> b| Vmo do AnZo nyU© gm_Ï`© 
Ho$ gmW H$m_ H$a gH|$ &

yy {dÚwV òmoVm| H$mo loUr H«$_ _| OmoS> b| Vmo Amdí`H$VmZwgma J[aï> {d^d àmá 
hmo gHo$ &

yy J¥h {dÚwV _§S>b _| AË`{YH$ CnH$aUm| H$mo Zht OmoS> b| & daZm Vrd« ^ma go 
öñd _§S>b hmo H$a A{¾ AnKmV K{Q>V hmo gH$Vo h¢ &

yy {dÚwV AnKmVm| (electrical shocks) go gwajm nmZo Ho$ {bE J¥h {dÚwV 
_§S>bm| _| gyº$ ^ygånH©$ ì`dñWm H$mo A{Zdm`© H$a Xo§ &

Aä`mg

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

1.	 EH$ {dÚwV òmoV, EH$ {dÚwV CnH$aU VWm EH$ pñdM H$mo OmoS>Zo dmbm 
{dÚwV _§S>b

A) J¥h {dÚwV _§S>b		  Am) gab {dÚwV _§S>b

B) dm{UÁ` {dÚwV _§S>b		  B©) Am¡Úmo{JH$ {dÚwV _§S>b
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2.	 {dÚwV _§S>b H$mo nyU© H$aZodmbm `m Iwbm H$aZodmbm KQ>H$ `h h¡ &

A) ewîH$ H$moe		  Am) ~ë~

B) pñdM		  B©) ã`mQ>ar

3.	 Bg _§S>b _| {dÚwV CnH$aU AnZo nyU© gm_Ï`© Ho$ gmW H$m`© H$aVo h¢ &

A) g_m§Va _§S>b		  Am) loUr _§S>b

B) gab _§S>b		  B©) Iwbm _§S>b

II. "A' gyM>r _| {X`o J`o _§S>b Ho$ KQ>H$m| H$mo "Am' gyM>r _| XÎm gyº$ _§S>b g§Ho$Vm| 
Ho$ gmW OmoS>H$a {b{IE : 

		       A				        Am

1.	 dmhH$ V§Ìr		  A)    

2.	 ~ë~		  Am)	

3.	 {dÚwVH$moe		  B)

4.	 ã`mQ>ar		  B©)

5.	 ~§X pñdM²		  C)

			   D$)

III. H$moï>H$ _| {X`o J`o eãXm| H$s gyMr _|  ghr eãX MwZH$a [aº$ ñWmZm| H$s 
ny{V© H$s{OE :

(g_m§Va, loUr, ^ygånH©$, gab, {d^d, YZmJ«)

1.	 Q>mM© __________ {dÚwV _§S>b H$m CXmhaU h¡ &
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2.	 loUr _§S>b _| EH$ KQ>H$ H$m FUmJ« Xÿgao Ho$ __________ go gån{H©$V 
ahVm h¡ &

3.	 loUr H«$_ _| OwS>o hþE ewîH$H$moem| _| __________ g§H${bV hmoVm h¡ &

4. ewîH$H$moe XrK© g_` VH$ {Q>H$mD$ hmoZo Ho$ {bE CÝho __________ 
H«$_ _| OmoS>boZm Mm{hE &

5.	 R>rH$ __________ ì`dñWm, J¥h {dÚwV _§S>b H$s gwajVm ñVa H$mo 
~T>mVr h¡ &

IV. {ZåZ àíZm| Ho$ CÎma {b{IE :
1.	 {dÚwV _§S>b Š`m h¡ ? BgHo$ _yb KQ>H$ H$m¡Z go h¢ ?
2.	 {dÚwV _§S>b _| pñdM H$s àm_w»`Vm H$m {ddaU X| &
3.	 Amd¥Îm gab {dÚwV _§S>b H$m Zjm ItM H$a CgHo$ KQ>H$m| H$mo nhMm{Z ò &
4.	 loUr {dÚwV _§S>b H$s VwbZm H$aZo na g_m§Va {dÚwV _§S>b H$s gw{dYmE± 

H$m¡Z gr h¢ ? 
5.	 g_m§Va {dÚwV _§S>b _| {dÚwV CnH$aU ñdV§ÌVm go H$m`© H$m {Zdm©h H$aVo 

h¢, Bgo H¡$go g_Pm`|Jo ?
6.	 loUr {dÚwV _§S>b _| {dÚwV CnH$aU AnZo nyU© gm_Ï`© Ho$ gmW H$m`© Zht 

H$a gH$Vo h¢, Š`m| ?
7.	 loUr Ed§ g_m§Va {dÚwV _§S>bm| Ho$ ~rM Ho$ A§Va g_PmB`o &
8.	 12 dmoëQ> H$s ã`mQ>ar H$s aMZm H$aZo Ho$ {bE 1.5 dmoëQ> {d^d Ho$ {H$VZo 

{dÚwV H$moem| H$mo {H$g H«$_ _| OmoS> b|Jo ?
9.	 J¥h Cn`moJr d¡[a¨J ì`dñWm Ho$ _§S>b H$m Zjm ItM H$a CgHo$ ^mJ 

{XImBE&
10.	 ^y g§nH©$ ì`dñWm Š`m h¡? `h Š`m| Amdí`H$ h¡ ?

RR RR RR
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KQ>H$ - 4
X¡{ZH$ OrdZ _| {dÚwV CnH$aU

(ELECTRICAL APPLIANCES IN EVERYDAY LIFE)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :
�� {dÚwV Ymam H$m D$î_r` à^md, Mwå~H$s` à^md Am¡a amgm`{ZH$ à^md H$s 
n[a^mfm X|Jo &

�� {dÚwV Ymam Ho$ à^md Ho$ AmYma na {dÚwV CnH$aUm| H$m dJuH$aU H$a|Jo &
�� VmnXrá {dÚwV ~ë~ H$s Anojm _| BboŠQ´>m{ZH$ àH$m{e` òmoVm| H$s AZwHy$bVm 
H$m {ddaU X|Jo &

�� {dÚwV n[anW _| â`yO H$s Amdí`H$Vm H$m H$maU ~Vm`|Jo &
�� {dÚwV Ho$ {d{^Þ CnH$aUm| _| {dÚwV Mwå~H$m| Ho$ Cn`moJ nVm bJm`|Jo &
�� {dÚwV Mwå~H$ Ho$ H$m`©{dYmZ ~Vm`|Jo &
�� {dÚwV bonZ Ho$ bm^m| H$m {ddaU Xo§Jo &
�� {dÚwV Am¡a BboŠQ´>m{ZH$ CnH$aUm| Ho$ ~rM H$m A§Va OmZ|Jo &
�� {dÚwV MmbH$, amoYr Am¡a AY©MmbH$m| H$s VwbZm H$aHo$ A§Va OmZ|Jo &
�� BboŠQ́>m{ZH$ CnH$aUm| _| AË`{YH$ Cn ẁº$ AY©MmbH$ gmYZm| H$s gyMr ~Zm |̀Jo&

X¡{ZH$ OrdZ _| {dÚwV CnH$aU :
Amn OmZVo h¡ {H$ {dÚwV CnH$aU {dÚwV n[anW H$m EH$ _w»` ^mJ hmoVm h¡, 

Omo {dÚwV H$mo Cn`moJ H$aVm h¡ &
Š`m Amn OmZVo h¢  h_mar Amdí`H$VmAm| Ho$ AZwgma h_ H$hm±-H$hm± na {dÚwV 

H$m Cn`moJ H$aVo h¡ ?
Or hm±, {dÚwV h_mao AmYw{ZH$ OrdZ H$s OrdaoIm ~Z JB© h¡ & {dÚwV Ho$ 

Cn`moJ go h_o h_mao X¡Z§{XZ AZoH$ H$m`© gab Am¡a OëX nyU© H$a gH$Vo h¢& {dÚwV 
go h_mam OrdZ gwI_` Am¡a gw{dYmOZH$ ~Z J`m h¡ & Bg{b`o  {dÚwV ~ë~, 
{dÚwV Bór gmYZ, {dÚwV D$î_H$ (heater) {dÚwV _moQ>a, {dÚwV² n§Im, {dÚwV² 
{_Šga-J«¢S>a, H§$ß`yQ>a Am{X {dÚwV CnH$aU h¡ &
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{dÚwV AË`§V g_W©, gw{dYmOZH$, n[aga - ñZohr, Am¡a AmgmZr go àmá 
hmoZodmbr D$Om© H$m ê$n hmoZo na ^r, h_ Cgo XoI Zhr§ gH$Vo & {dÚwV H$mo CgHo$ 
H$m`© go OmZ gH$Vo h¡ & {dÚwV Ymam AnZo CnH$aUm| _| go àdm{hV hmoH$a D$î_m, 
àH$me, Mwå~H$s` joÌ, {dñWmnZ (MbZ) Am¡a amgm`{ZH$ n[adV©Z CËnÞ H$aVr 
h¡ & J¥hmon`moJr {dÚwV CnH$aU Am¡a Am¡Úmo{JH$ `§Ì H$m`© H$aZo H$o${b`o Amdí`H$ 
e{º$ {dÚwV Ymam Ho$ D$î_r` à^md Mwå~H$s` à^md Am¡a amgm`{ZH$ à^md go 
àmá hmoVr h¡ &

1. {dÚwV Ymam Ho$ D$î_r` à^md na H$m`© H$aZodmbo {dÚwV CnH$aU
 (Electrical appliances which work on heating effect of   
electric current) :

H$m`©H$bmn 4.1 : {dÚwV D$î_H$ Hw§$S>br Ho$ N>moQ>o go Qw>H$S>o H$mo boH$a Cgo ItMH$a 
~T>mB© Am¡a Cgo EH$ ñdrM² Am¡a EH$ Z`o ewîH$ H$moe Ho$ gmW AmH¥${V _| {XIm`o 
O¡go Omo{S>E & ñdrM H$mo X~mH$a {dÚwV n[anW H$mo nyU© H$s{OE & (A{YH$ g_` 
VH$ ñne© _V H$s{OE)& Amn Š`m AZw^d H$aVo h¢ ? Or hm±, dh WmoS>m Ja_ 
hmoVm h¡& Amn OmZV| h¢ Š`m| ?

AmH¥${V 4.1

à{VamoY H$aZodmbo dmhH$ Ho$ Ûmam {dÚwVYmam àdm{hV hmoZo na Vmn_mZ _| 
d¥{Õ hmoVr h¡ &

Bg KQ>Zm H$mo {dÚwV Ymam H$m D$î_r` à^md (heating effect of electric 
current) H$hVo h¢ &

CËnm{XV D$î_m H$m à_mU dmhH$ Ûmam àdm{hV {dÚwV Ymam Ho$ e{º$ (à_mU) 
na {Z^©a H$aVm h¡ &

{dÚwV Ymam Ho$ D$î_r` à^md H$mo h_mar gw{dYm Ho$ AZwgma H¡$go Cn`moJ {H$`m 
OmVm h¡, g_P|Jo &

ewîH$ H$moe

D$î_ Hw§$S>br
pñdM
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[dÚwV ~ë~ (Electric Bulb) :

Š`m Amn OmZVo h¢ {dÚwV ~ë~ H¡$go àH$m{eV hmoVm h¡ ? Or hm±, {dÚwV Ymam 
Ho$ D$î_r` à^md Ho$ H$maU {dÚwV ~ë~ àH$m{eV hmoVm h¡ &

gm_mÝ`V… {dÚwV ~ë~ _| Q>§JñQ>Z V§Vw 

AmH¥${V 4.2 : {dÚwV ~ë~ _| 
àH$m{eV hmoZodmbm V§Vw

(tungsten filament) hmoVr h¡ & V§Vw H$s 
à{VamoYH$ e{º$ (resistance) AË`{YH$ 
hmoVr h¡, Am¡a Cƒ Vmn_mZ _| AmgmZr go 
{nKbVr Zhr§ h¡& (Cƒ JbZm§H$ h¡)

Bgo OmZ br{OE :

yy Q>§JñQ>Z H$m JbZm§H$ (melting 

point) 3410°C  h¡ &

yy Q>§JñQ>Z H$r {d{eï> à{VamoYH$Vm 
 5.6 x 10-8 Ω.m. h¡ & (Amo‘ 
‘rQ>a)

~ë~ Ho$ V§Vw go {dÚwV Ymam àdm{hV hmoZo na A{YH$ à{VamoY Ho$ H$maU, V§Vw 
OëXr Ja_ hmo OmVr h¡, Am¡a àH$m{eV hmoZo bJVr h¡ & ~ë~ Ho$ àH$me H$s àIaVm 
à{VamoYH$Vm H$s ‘mÌm na {Z^©a ahVr h¢ & EH$ V§Vw H$s à{VamoYH$Vm CgHo$ (V§Vw 
H$m) Ðì`, b§~mB© Am¡a _moQ>mB© na {Z^©a ahVm h¡ &

Bgo OmZ br{OE :

O~ {dÚwV Ymam Vm§~o Ho$ Vma O¡go gwMmbH$ go àdm{hV hmoVm h¡, V~ dh ^r 
Ymam Ho$ àdmh Ho$ {b ò WmoS>m gm à{VamoY H$aVm h¡ & Bg àH$ma Ho$ {dÚwV Ymam 
Ho$ àdmh Ho$ {damoY H$mo Cgo à{VamoYH$Vm (resistance) H$hVo h¡ & 

Q>§JñQ>Z V§Vw
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AmH¥${V 4.3 : à{V{Xá Q>çy~ bmB©Q>

AmH¥${V 4.4 : CFL ~ë~ AmH¥${V 4.5 : LED ~ë~

Wm_g Amëdm E{S>gZ² 
Zo g~go nhbm VmnXrá 
àH$me ~ë~ ~Zm`m &

Bgo OmZ br{OE :

AmH¥${V 4.6

Bgo OmZ br{OE :
  {dÚwV ~ë~ Ho$ V§Vw _| D$î_m n¡Xm hmoZo Ho$ H$maU, do àH$m{eV hmoVo h¡, BÝh| 
VmnXrá {dÚwV ~ë~ (incandescent lamp) H$hVo h¡ & do {H$\$m`Vr h¡& 
Cggo AË`{YH$ {dYwÎm D$Om© D$î_m Ho$ ê$n  _| ì`` hmoVr h¡, Omo AZmdí`H$ h¡ & 
   EH$ 100 dmQ> H$m ~ë~ 3,000 K VH$ Ja_ hmoVm h¡, Omo gy`© Ho$ n¥ð>^mJ 
Ho$ Vmn_mZ H$m AmYm ^mJ h¡ &
  {dÚwV e{º$ Ho$ Zï> H$mo amoH$Zo Ho$ {b`o  à{VXrá Q>çy~ bmB©Q>, CFL Am¡a 
LED ~ë~m| H$m Cn`moJ H$aZm Mm{hE &

gmo{ME :
11 dmQ> (watt) CFL ~ë~ H$s àH$me àH$aVm 60 dmQ> Ho$ VmnXrá ~ë~ H$s 
àH$me àIaVm Ho$ g_mZ h¡, Vmo ~Mo 49 dmQ> {dÚwV e{º$ H$m Š`m hmoVm h¡ ?

nX ghm` :
yy CFL - g§hV à{V{Xá Xrn (Compact Fluorescent Lamp)
yy LED - àH$me D$î_O©H$ S>m`moS> (Light Emitting Diode.
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{dÚwV â`yO (Electric fuse) :
EH$ {dÚwV â`yO H¡$go H$m`© H$aVm h¡ ?
AmnZo gwZm hmoJm H$s A{YH$ {dÚwV Ymam àdm{hV hmoZo Ho$ H$maU AmJ bJH$a 

AnKmV hmoVo h¢ & Kaobw Am¡a Am¡Úmo{JH$ {dÚwV n[anW Ho$ dmhH$ Vma {Z{X©ï> à_mU 
H$s {dÚwV Ymam H$mo àdm{hV hmoZo Ho$ gm_Ï`© aIVo h¢ & H$^r - H$^r AmH$pñ_H$ 
ê$n go {dÚwV Ymam H$m à_mU CƒñVa VH$ nhþ§°MVm h¡ Š`m| {H$ AË`{YH$ {dÚwV 
H$m g§^aU AWdm A{YH$ {dÚwV (over load) Ho$ Cn`moJ go öñd n[anW (short 
circuits) hmoVo h¢ &

AV… {dÚwV Ymam H$s à~bVm (strength) {Z{X©ï> gr_m Ho$ à_mU go A{YH$ 
hmo Vmo, {dÚwV Ymam Ho$ D$î_r` à^md Ho$ H$maU, {dÚwV Vma A{V Ja_ hmoH$a& 
{nKbVr h¡& Am¡a AmJ bJZo H$s g§^mdZm ahVr h¡ & Bggo {dÚwV n{a>nW _| OwS>o 
{dÚwV CnH$aUm| H$mo hm{Z nhþ§°M gH$Vr h¡ &

•
•

~ë~ H$s V§Vw Ob OmVr h¡

A{YH$ à_mU H$s {dÚwV Ymam

O~ â`yO Zhr§ hmo

AmH¥${V 4.7  : â`yO Zhr ahZo na {dÚwV CnH$aU H$mo hm{Z nhþ±MVr h¡

   Š`m Amn OmZVo h¡ {H$ Bgo H¡$gm amoH$m Om gH$Vm h¡ ?  

AmH¥${V  4.8  : â`yO 

  Bg IVao H$mo â`yO (fuse) Ho$ Cn`moJ go amoH$m Om 
gH$Vm h¡ &

â ỳO EH$ gwajm gmYZ h¡ {OgHo$ Cn`moJ go A{YH$_mÌm  
H$s {dÚwV Ymam go n[anW H$s ajm H$a gH$Vo h¡§ & `h 
{dÚwV Ymam Ho$ D$î_r` à^md na H$m`© H$aVm h¡ & {dÚwV 
Ymam A{YH$ hmoZo Ho$ àg§J _| â ỳO VËd (fuse element) 
{nKbVm h¡ Am¡a n[anW Qy>Q> H$a Cgo Zï> go ajm H$aVm h¡&
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(

â`yO ahZo na

â`yO A{YH$ {dÚwV Ymam~ë~ gwa[jV h¡

AmH¥${V 4.9 : â`yO Ho$ ahVo {dÚwV CnH$aU gwa[jV h¡ & 

â ỳO Cƒ à{VamoYH$Vm ̀ wº$ am±H$m Am¡a grgo Ho$ {_lYmVw 

AmH¥${V 4.10 
â`yO Vma

go ~Zm hmoVm h¡ Omo WmoS>m Ja_ hmoZo na AmgmZr go {nKbVm 
h¡ ({ZåZ JbZm§H$ {~ÝXþ) &

Bgo OmZ br{OE :

Xmo AWdm Xmo go A{YH$ YmVwAm| Ho$ {_lU H$mo {_lYmVw (alloy) H$hVo h¡ & 
^maVr` {H$_r`mJa (alchemists) Xþ{Z`m Ho$ àW_ bmoJ h¡ {OÝhm|Zo {_lYmVw 
~Zm`m & 
CXmhaU : {nÎmb Am¡a H$m§ñ` àmMrZ H$mb go ^maV ‘o| Cn¶moJ H$aVo Am¶o h¡¢&

Bgo OmZ br{OE :

J¥h Cn`moJr {dÚwV n[anW _| â`yO H$s loUr  (fuse ratings)-

yy _w»` â`yO (main fuse)                  -   50 Eånr`a

yy Xrn n[anW H$m â`yO (lighting circuits)  -   5 Eånr`a

yy e{º$ n[anW H$m â`yO (power circuits)   -   15 Eånr`a
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Bgo OmZ br{OE :

   {d{^Þ CÔoem| Ho$ {bE {d{^ZÞ àH$ma Ho$ â`yO Cn`moJ {H$`o OmVo h¢ &
   {dÚwV CnH$aUm| _o§ H$m{Q´>©O â`yO (cartridge fuse) Cn`moJ {H$`m OmVm 
h¡& EH$ {Zdm©V H$m±M H$s Zbr _| â`yO H$s Vma ahVm h¡, Omo AmJ bJZo go 
amoH$Vm h¡ &
  AmOH$b â`yO Vma Ho$ ~Xbo bKwn[anW VmoS>H$ AWdm {_{Z`oMa gŠ`y©Q> ~«oH$a 
(Miniature Circuit Breakers ( M.C.B )) H$mo gm_mÝ`V… Cn`moJ H$aVo 
h¢ & {dÚwV n[anW _| O~H$^r {dÚwV Ymam A{YH$ à_mU _| àdm{hV hmoVr h¡ 
Vmo dh ñd`§ Qy>Q>Vm h¡ & ~mX _| OmoS> gH$Vo h¢ &

AmH¥${V  4.11 
H$m{Q´>O â`yO

AmH¥${V  4.12 
{_{Z`oMa gŠ`y©Q> ~«oH$a

öñd n[anW (Short circuit):

AmH¥${V  4.13

â`yO  
Vma

pñdM²

gob

+
+

+

-
-

-

gob

H$m`©H$bmn 4.2 : Vm§~o Ho$ Xmo {dÚwÎm dmhH$ Vma br{OE  
{OZHo$ AmÀN>mXZ ~rM _| {ZH$bo hþE h¢ & BZ Vmam|   
Ûmam {dÚwV H$moe, pñdM, Q>mM© ~ë~ Am¡a EH$ ~hþV 
nVbm â`yO Vma boH$a AmH¥${V _| {XIm`o O¡go loUr H«$_ 
_| Omo{S>E &

   O¡go h_ n[anW OmoS>Vo h¢ & AWm©V pñdM H$mo AmZ² 
H$aVo h¢, n[anW nyU© hmoH$a, ~ë~ àH$m{eV hmoVm h¡ & 
A~ EH$ Iwbo Vma H$mo Vma AB go Omo{S>E & ~ë~ ~wP 
OmVm h¢ & Š`m Amn OmZVo h¢ Š`m| ?
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`h Bg{b`o Š`m| {H$ {dÚwV Ymam Iwbo Vma AB go hmoVo hþE, ~ë~ _| àdm{hV 
hþ`o {~Zm, dmng {dÚwV H$moe _| àdm{hV hmoVr h¡ & nVbm [Q>Z (am±H$m) H$m Vma, 
n[anW H$m AË`§V Xþ~©b ^mJ h¡, {~ÚwV Ymam Ho$ D$î_r` à^md Ho$ H$maU {nKb 
OmVm h¡& Bg{b`o n[anW Qy>Q>OmVm h¡ &

`hm± nVbm {Q>Z H$m Vma EH$ gwajm gmYZ H$s Vah H$m`© H$aVm h¡, Omo A{YH$ 
{dÚwV Ymam go n[anW H$mo A{YH$ Ja_ hmoZo _| amoH$Vm h¡ &

{dÚwV D$î_H$ B©ór noQ>r nmZr D$î_H$ H$m\$s ~ZmZo H$m `§Ì

{dÚwV ñQ>mod _¡H«$modod AmodZ {dÚwV VbZo H$m H$Q>moam

	 AmH¥${V 4.14 : {dÚwV Ho$ D$î_r` à^md na H$m`© H$aZodmbo Kaoby CnH$aU

2. {dÚwV Ymam Ho$ Mwå~H$s` à^md na H$m`© H$aZodmbo {dÚwV CnH$aU 		
  (Electrical appliances which work on magnetic effect of  
    electric current) :

Š`m Mwå~H$Ëd (magnetism) Am¡a {dÚwV (electricity) _| H$moB© g§~§Y h¡ ? 

AmB©E Mwå~H$ Am¡a {dÚwV Amng _| H¡$go g§~§{YV h¡ OmZZo Ho$ {bE EH$ 
H$m`©H$bmn H$m Am`moOZ H$aVo h¢ &
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H$m`©H$bmn 4.3 : AmYo _rQ>a bå~o amoYrH¥$V MmbH$

AmH¥${V 4.15

 
Vma bob|& XmoZm| {gam| H$mo EH$ ewîH$ H$moe go Hw±$Or 
Ho$ Ûmam AmH¥${V _| {XIm`o O¡go Omo{S>`o& Vma 
Ho$ nmg EH$ Mwå~H$s` [XH²$gyMH$ (magnetic 
compass) a{I`o& Hw§$Or O~ Mmb aIVo h¢, V~ 
Mwå~H$s` [XH²$gyMH$ H$s gwB© {dM{bV hmoVr h¡& 
Bg go Amn ³¶m OmZ boVo h¡¢ ?

EH$ dmhH$ Vma Mwå~H$ H$s Vah H$m`© H$aVm h¡, O~ Cg_| {dÚwV 
àdm{hV H$aVo h¢ & Bgo {dÚwV Ymam H$m Mwå~H$s` à^md (magnetic  
effect of electric current) H$hVo h¢ &

Bgo OmZ br{OE :

AmH¥${V 4.16

    h¡Zg² {H«$píM`Z² AmoB©ñQ´>oS> Zo Mwå~H$ Am¡a {dÚwV Ho$ ~rM Ho$ 
g§~§Y H$m nVm bJm`m & O~ BgZo Mwå~H$s` {XH²$gyMr Ho$ ~mOy 
_| ahZodmbo Vma go {dÚwV Ymam àdm{hV H$s, V~ {XH²$gyMr H$s 
gyB© {dM{bV hþB© &
   do àW_ ì`{º$ {OÝhmoZo `h ~Vm`m H$s {dÚwV àdmh `wº$ 

dmhH$ AnZo Mmam| Va\$ Mwå~H$s` joÌ CËnÞ H$aVm h¡ & 

AZoH$ J¥hmon`moJr Am¡a dm{UÁ` {dÚwV CnH$aU O¡go {H$ ao{S>`m|, â`mŠg² `§Ì, 
Q>obr{dOZ goQ>, {dÚwV K§Q>r, Q>o{b\$moZ, Q>on [aH$mS>©a, Ñí` - ldU Q>on, H§$ß`yQ>a 
{S>ñH²$ Am¡a PoamŠg `§Ì Am{X {dÚwV Ymam Ho$ Mwå~H$s` à^md na H$m`© H$aVo h¢ &

BZ CnH$aUm| _| {dÚwV Mwå~H$ hmoVo h¢ & O~ CZ_| go {dYwÎm Ymam àdm{hV 
hmoVr h¡, {dYwÎm Mwå~H$ AñWmB© Mwå~H$ H$s Vah H$m`© H$aVm h¡ &

AmH¥${V 4.17 : {dÚwVYmam Ho$ Mwå~H$s` à^md na H$m`© H$aZodmbo CnH$aU

ao{S>`mo â`mŠg² `§Ì Q>o{b{dOZ
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BZ CnH$aUm| _| {dÚwV Mwå~H$ hmoVo h¢ & O~ CZ_| go {dYwÎm Ymam àdm{hV 
hmoVr h¡, {dYwÎm Mwå~H$ AñWmB© Mwå~H$ H$s Vah H$m`© H$aVm h¡ &

bmoh A`ñH$ Ho$ Mwå~H$s` g§ñH$aU _| {dÚwV Mwå~H$ H$m Cn`moJ H$aVo h¢ Am¡a 
Hy$S>o _| go Mwå~H$s` dñVwAm| H$mo AbJ H$aZo Ho$ {b`o ^r Cn`moJ H$aVo h¢ &

Am¡Úmo{JH$ joÌ _| Am¡a H$maImZm| _| dOZXma dñVwAm| H$mo D$na CR>mZo Ho$ {b`o, 
AË`§V e{º$embr {dÚwV Mwå~H$ H«o$Z _| Cn`moJ H$aVo h¡ & Š`m Amn OmZVo h¢, 
{dÚwV Mwå~H$ H¡$go ~Zm`m OmVm h¡ ?

{dÚwV Mwå~H$ (Electromagnet) :

H$m`©H$bmn 4.4 : EH$ b§~m bmoho H$r H$sb br{OE,  

{MÌ 4.18

-+ewîH$ H$moe

AmH¥${V _| ~Vm`o O¡go H$sb H$o$ Mmamo| Amoa EH$ AmYo 
_rQ>a AdmhH$ go AmÀN>m{XV Vma bno{Q>E &
    A~ Bg Vma H$o$XmoZm| Iwbo A§Vm| H$mo EH$ ñdrM 
Ûmam EH$ ewîH$ {dÚwV H$moe Omo{S>`o & Hw$N> bmoh {nZm| 
H$mo {H$b Ho$ {gao Ho$ ZOXrH$ bmB©E & ñdrM H$mo X~mH$a {dÚwV Ymam àdm{hV 
H$s{OE& Š`m H$sb Mwå~H$ H$s Vah H$m`© H$aVr h¡? Am¡a {nZm| H$mo AmH${f©V 
H$aVr h¡?
    Or hm± &  Bgr H$m`©H$bmn H$mo Hw§$S>br Ho$ bnoQ>m| H$s g§»`m _| d¥{Õ H$aHo$ 
AWdm {dÚwV H$mof H$s à~bVm H$mo ~T>mH$a Xþ~mam à`ËZ H$s{OE & Š`m A~ 
bmoh {H$b AnZr Amoa A{YH$ {nZm| H$m AmH$[f©V H$aVr h¡ ? Om±M H$s{OE & 
`{X Eogm hmo Vmo Š`m| ?

gmdYmZ !
{dÚwV n[anW _| Hw$N> goH|$S> go A{YH$ g_` VH$ {dÚwV Ymam àdm{hV hmoZo _V 
Xr{OE & AÝ`Wm n[anW Ja_ hmo Om òJm Am¡a {dÚwV H$mof erK« H$_Omoa ~ZVm h¡ & 

{dÚwV Mwå~H$ Ho$ Cn`moJ (Uses of Electromagnets) :

A{YH$Va J¥hmon`moJr Am¡a Am¡Úmo{JH$ {dÚwV CnH$aUm| H$mo MbmZodmbr {dÚwV 
_moQ>am| _| {dÚwV Mwå~H$m| H$m Cn`moJ {H$`m OmVm h¡ &
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{dÚwV _moQ>a go Mm{bV CnH$aUm| _| {_Šga, n§Im, ~mb ewîH$H$ H$aZodmbm 
§̀Ì, ì`mŠ ỳ_² ŠbrZa, ao{\«${OaoQ>a, dmqgJ² _erZ², J«¢S>a², {S>g² (ßboQ>) dmfa², \«$sOa, 

dm`w Hy$ba, {dÚwV dmhZ, {dÚwV aoOa², {dÚwV H¥${f CnH$aU, \$gb H$mQ>Zo H$m 
`§Ì, AmQ>m MŠ¸$s nmZr H$m n§n, N>oX H$aZo H$s _erZ, boV² ̀ §Ì, D$na bo OmZodmbr 
_erZ, AmJo bo OmZodmbr _erZ Am{X &

{_Šga n§Im

ao{\«${OaoQ>a dmqeJ _erZ (YmoZo H$m `§Ì)dmŠ`y_² ŠbrZa²

Ho$e ewîH$ H$aZodmbm `§Ì

AmH¥${V 4.19 : _moQ>a go Mm{bV {dÚwV CnH$aU

{dÚwV Ymam H$m amgm`{ZH$ à^md Ho$ AZwà`moJ 
(Applications of chemical effect of electric current) :

Hw$N> {db`Zm| _| {dÚwV Ymam àdm{hV H$aZo na CZ_| amgm`{ZH$ n[adV©Z 
hmoVm h¡ & `h {dÚwV Ymam Ho$ amgm`{ZH$ à^md Ho$ H$maU h¡ &
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{dÚwV {díbofU (Electrolysis) :
{dÚwV  Ymam Ho$ amgm`{ZH$  à^md  _| {dÚwV {díbofU ({dÚwV - AnKQ>Z) 

^r EH$ h¡ &

H$m`©H$bmn 4.5 : EH$ N>moQ>m gm 

{MÌ 4.20 : bmoho na Vm§~o H$m {dÚwV bonZ

pñdM²
 ã`mQ>ar

+

+

-

-

CuSO4

{db`Z

bmoh {H$b

Vm§~o H$s 

ßboQ>

 
Hm±M H$m {~H$a boH$a Cg_| 4

3d| ^mJ 
VH$ AmgwV Ob (distilled water) 
^[aE & Cg_| EH$ Må_M ^a H$mna 
gë\o$Q> Ho$ {H«$ñQ>b {dbo` H$s{OE, 
Vm{H$ H$mna gë\o$Q> (CuSO4) H$m 
{db`Z àmá hmo & amoYrH¥$V Vm§~o H$s 
Vma H$mo Vm§~o Ho$ ßboQ> OmoS>H$a a{IE& 
Vm§~o Ho$ Vma Ho$ Xÿgao N>moa na bmoho 
H$s H$sb ~m§YH$a {db`Z _| Sw>~mB©E& 
{dÚwV n[anW H$mo nyU© H$aHo$, ñdrM² 
H$mo X~mB©`o Am¡a 10 {_{ZQ> {dÚwV Ymam àdm{hV hmoZo Xr{OE & A~ {dÚwV Ymam 
Ho$ àdmh H$mo amoH$H$a, bmoho H$sb H$mo ~mha {ZH$m{b`o& Š`m Cg na {H$gr àH$ma 
Ho$ AÀN>mXZ H$m a§J h¡? Or hm±, bmba§J H$m AmÀN>mXZ h¡, Omo bmoho H$sb na 
Vm§~o Ho$ gë\o$Q> (H$mna gë\o$Q> -CuSO4) _| go Vm§~o Ho$ na_mUw Ho$ g§M`Z go hþAm 
h¡&  
  `h amgm`{ZH$ n[adV©Z Vm§~o Ho$ gë\o$Q> {db`Z Ho$ {dÚwV² {díbofU go hþAm h¡ &

{dÚwV {díbofU EH$ à{H«$`m h¡, {Oggo EH$ amgm`{ZH$ `mo{JH$ Ho$ {db`Z _| 
go {dÚwV Ymam àdm{hV hmoZo na, amgm`{ZH$ n[adV©Z hmoVm h¡ &

H¥${Ì_ Am^yfUm| _| gmYmaU _yb YmVw na ßbm{Q>Z_, gmoZm AWdm Mm§°Xr O¡go 
CËH¥$ï> YmVw (noble metals) H$s nVbr naV H$mo {dÚwV {díbofU Ûmam AmÀN>m{XV 
H$aVo h¢ & Bg Vah H$s à{H«$`m {Og_| BpÀN>V YmVw H$s nVbr naV H$mo AÝ` YmVw 
na {dÚwV go g§M{`V H$aZo H$mo {dÚwV bonZ (electroplating) H$hVo h¢ &

6v

~rH$a

AmH¥${V 4.21 : {dÚwV bo{nV AmH$f©H$ dñVwE±

O
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J¥h - Ab§H$ma dñVẁ |, ñZmZ Am¡a em¡M g§~§{YV ñdmñÏ`nyaH$ dñVwE± (sanitary 

wares) Am¡a O§J bJZo go ajm Ho$ {b`o bmoho H$s dñVwAm| na Am¡a dñVwAm| H$mo 
AmH$f©H$ ~ZmZo Ho$ {bE {dÚwV bonZ H$aVo h¢ & 

{dÚwV Ymam Ho$ amgm`{ZH$ à^md Ho$ AZwà`moJm| _| {dÚwV bonZ (electroplating) 
^r EH$ h¡ &

AmH¥${V 4.22 : {dÚwV bo{nV AmH$f©H$ dñVwE

BboŠQ´>m{ZH$ gmYZ (Electronic devices) :

h_ nhbo g‘Po {b`o h¡¢ {H$ VmnXrá ~ë~ H$s Anojm g§hV à{VXrá Xrn 
(Compact Fluorescent Lamp-CFL) Am¡a àH$me CËgO©H$ S>m`moS> (Light 
Emitting Diodes -LED) Am{W©H$ Ñ{ï> go A{YH$ bm^Xm`H$ h¡ &

Š`m AmnH$mo BgH$m H$maU `mX h¡? Or hm±, VmnXrá ~ë~ Cn`wº$ {dÚwV Ho$ 
A{YH$m§e ̂ mJ H$mo AZno[jV D$î_m Ho$ ê$n _| ì`` H$aVm h¡ & bo{H$Z BZ AmYw{ZH$ 
BboŠQ´>m{ZH$ àH$m{eV òmoV A{YH$m§e Cn`wº$ {dÚwV D$Om© H$mo Amdí`H$ àH$me 
D$Om© _| n[adV©Z H$aVo h¡ & `o AË`§V H$_ à_mU _| {dÚwV H$mo ì`W© H$aVo h¡ Am¡a 
b§~r Ad{Y VH$ H$m`©erb ahVo h¢ &

AmOH$b AmYw{ZH$ {dkmZ V§ÌkmZ H$s A{^d¥{Õ go ~¥hV² AmH$ma Ho$ {dÚwV 
CnH$aU AË §̀V g_W© Am¡a N>moQ>o AmH$ma Ho$ BboŠQ́>m±{ZH$ CnH$aUm| _| n[ad{V©V hþE h¡ &  

CXmhaU : Q>¡ãboQ> nrgr Am¡a gob \$moZ 
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H$m`©H$bmn 4.6 : AmYw{ZH$ g§hV  BboŠQ´>m±{ZH$s gmYZm| H$s EH$ gyMr V¡`ma 
H$a| &

BboŠQ´>m{ZH$s CZ g^r H$m`m] H$mo nyU© H$aVr h¡, Omo {dÚwV AHo$bm H$a Zht 
gH$Vm & AmO Ho$ `wJ _| g§Mma, g§nH©$, _Zmoa§OZ, d¡ÚH$s` {dkmZ Am¡Úmo{JH$ ajm 
joÌ Am{X _| BboŠQ´>m°Z Xo ahm h¡ &

 

gob \$moZ² Q>¡ãboQ> nr gr b¡nQ>m°n LED Q>o{b{dOZ

AmH¥${V 4.23 :  AmYw{ZH$ BboŠQ´>m{ZH$s gmYZ

Bgo OmZ br{OE :

 _ybV… BboŠQ´>m°{ZH$s {dkmZ H$s 
EH$ emIm Wr, Ohm± BboŠQ´>mZ Ho$ 
ì`dhma Ho$ ~mao _| AÜ``Z hmoVm 
Wm & BboŠQ´>m°Zg² Am¡a _¡H$m{ZH$ go 
BboŠQ´>m°{ZH$s (electronics) eãX 
{b`m J`m h¡ &  

Bgo OmZ br{OE :

 BboŠQ´>m°{ZH$s gmYZ EH$ àH$ma Ho$ 
gmYZ h¡, Omo {dÚwVYmam H$mo O{Q>b 
_mJm] _| n[ad{V©V H$aVo h¢ & g~go 
nhbo 20 dr. gXr Ho$ Ama§^ _| {Zdm©V 
Zbr Ho$ {dH$mg Ho$ gmW {XImB© {X`m 
Am¡a CgHo$ ~mX àJ{V hr àJ{V hmo 
ahr h¡ &

Š`m Amn OmZVo h¡ {H$ BboŠQ´>m±{ZH$s gmYZ Am¡a AZwà`moJm| Ho$ _yb aMZm KQ>H$ 
H$m¡Z go h¡?

AY©MmbH$ (Semi conductors) :

Amn OmZVo h¡ {H$ BboŠQ´>mZm| H$s àdmh H$mo {dÚwV Ymam (electric current) 
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H$hVo h¢ & BboŠQ´>mZm| Ho$ àdmh H$s Xa, {d{^Þ Ðì`m| _| {d{^Þ hmoVr h¡, Omo CZHo$ 
MmbH$ AWdm amoYr hmoZo na {Z^©a H$aVm h¡ & Amn AnZr {nN>br H$jm _| MmbH$ 
Am¡a amoYr Š`m h¡, OmZ MwHo$ h¢ & 

dmhH$Vm Ho$ ñVa _| n[adV©Z H$aHo$, Š`m {H$gr dñVw H$mo XmoZm| MmbH$ Am¡a 
amoYr Ho$ ê$n Cn`moJ H$a gH$Vo h¢? Eogr dñVwAm| H$mo Š`m H$hVo h¢ & Or, hm±, do 
AY©MmbH$ h¢ &

EH$ dñVw H$r MmbH$Vm EH$ gwMmbH$ Am¡a amoYr Ho$ _Ü` _| hmoVmo, Cgo AY©MmbH$ 
(semiconductor) H$hVo h¢ &

CXmhaU : {g{bH$mZ², gobo{Z`_², Oa_o{Z`_², J¡{b`_², Aag{ZH$>, grgm H$m  
gë\o$Q>, Am{X & Oa_o{Z`_² Am¡a {g{bH$mZ AË`{YH$ Cn`moJ {H$`o OmZodmbo 
AY©MmbH$ h¡ & BboŠQ´>m±{ZH$ gmYZm| Ho$ ^mJm| Ho$ _yb aMZm KQ>H$ AY©MmbH$ h¡& 
S>m`moS>, Q´>m§{OñQ>a, B§{Q>J«oS> gaŠ`yQ> (Integrated Circuit -IC) _¡H«$moàmogoga Am¡a 
_¡H«$moMrng² BË`m{X  ì`mnH$ ê$n go Cn`moJ {H$`o OmZodmbo AY©MmbH$ Ho$ ^mJ h¡ &

AmH¥${V 4.24 : AY©MmbH$ Ho$ ^mJ

B§{Q>J«oQ>oS> gaŠ`yQ>Q´>m§{OñQ>a

_¡H«$mo{Mng²_¡H«$moàmogoga
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Bgo OmZ br{OE :

EH$ dñVw H$m à{VamoYH$Vm Cg dñVw Ho$ Vmn_mZ _| d¥{Õ hmoZo na KQ>Vr h¡& 
bo{H$Z Hw$N> dñVwAm| _| Hw$N> {ZåZ Vmn_mZ na, {dÚwV Ymam Ho$ àdmh Ho$ {bE 
{damoY eyÝ` hmo OmVm h¡ & Eogo nXmWm] H$mo A{VMmbH$ (super conductors) 
H$hVo h¢ & 

AY©MmbH$ Ho$ Cn`moJ  go BboŠQ´>m{ZH$ H«$m§[V Ëd[aV J{V go D±$MmB© VH$ nhþ±Mr 
h¡& Bg{b`o AmYw{ZH$ g_mO Ho$ ha EH$ Am`m_ _| BboŠQ´>m{ZH$ àdoe nm`m h¡ &

`mX a{IE

�� {dYwÎm AmYw{ZH$ {dÚwV CnH$aUm| H$s Ord aoIm h¡ &

�� {dÚwV AË`§V g_W©, n[aga ñZohr Am¡a Cn`wº$ D$Om© H$m ê$n h¡ &

�� {dÚwV go D$î_m, àH$me, J{V Am¡a amgm`{ZH$ n[adV©Z CËnÞ hmoVo h¢ &

�� {dÚwV Ho$ D$î_r` à^md Ho$ H$maU {dÚwV Ymam g§hdZ H$aZodmbo MmbH$, AnZo 
à{VamoY Ho$ H$maU Ja_ hmoVm h¡& &

�� â`yO EH$ gwajm gmYZ h¡, Omo {dÚwV n[anW Ad`dm| H$mo {dÚwV Ymam Ho$ 
A{YH$ à_mU go hmoZodmbo ZwH$gmZ go ajm H$aVm h¡ &

�� {dÚwV Ymam àdm{hV hmoZodmbm EH$ MmbH$ {dÚwV Ymam Ho$ Mwå~H$s` à^md 
Ho$ H$maU AnZo Mmam| Va\$ Mwå~H$s` joÌ CËnÞ H$aVm h¡ &

�� Hw$N>  {db`Zm| _|  {dÚwV Ymam àdm{hV H$aZo go CZ_| amgm`{ZH$ n[adV©Z 
hmoVm h¡ &

�� AY©MmbH$ EH$ nXmW© h¡, {OgH$s MmbH$Vm, EH$ gwMmbH$ Am¡a amoYr Ho$ ~rM 
H$s hmoVr h¡ &

�� BboŠQ´>m±{ZH$s g§Mma, g§nH©$, _Zmoa§OZ d¡ÚH$s` {dkmZ, Am¡Úmo{JH$ ajm Ho$ 
{dÝ`mg, {dH$mg Am¡a AZwà`moJ Am{X joÌm| _| Cn`moJr h¡ & 
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gyMZmE±

yy `mo½` amoYr Ho$ AmÀN>mXZ a{hV {H$gr ^r {dÚwV D$î_r` CnH$aUm| H$mo ñne© 
_V H$s{OE &

yy gwa[jV {dYmZ go H$m`© {Zdm©h H$aZodmbo AË`§V à{gÕ CnH$aUm| H$mo _mÌ 
Cn`moJ H$s{O`o & CXmhaU : ISI  g§Ho$V ahZodmbo CnH$aU &

yy gyº$ â`yO Ho$ loUr (Xa) Ho$ {dÚwV CnH$aUm| H$mo àmW{_H$Vm Xr{O`o &

yy VmnXrá ~ë~m| H$s$ Anojm CFL Am¡a LED  {dÚwV Xrnm| H$m Cn`moJ H$s{OE &

yy CËH¥$ï> YmVw H$mo IarXVo g_`, {dÚwV bonZ {H$`o hþE ZH$br Am^yfUm| go 
gMoV a{h`o &

yy {dÚwV Am¡a Am{W©H$ Ñ{ï> go ~MV H$aZodmbo ~¥hV² {dÚwV CnH$aUm| Ho$ ~Xbo, 
g_W© BboŠQ´>m{ZH$s gmYZm| H$m Cn`moJ H$s{OE & 

yy â`yO Ho$ ~Xbo _| AÝ` H$moB© Vma AWdm YmVw H$s nÅ>r H$m Cn`moJ _V H$s{OE& 
h_oem Cgr loUr Am¡a _moQ>mB© H$r â`yO Vma Cn`moJ H$s{OE &

Aä`mg

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

1.	 {dÚwV Ymam Ho$  D$î_r` à^md na H$m`©  H$aZodmbm  {dÚwV  CnH$aU h¡

A) Q>o{b{dOZ			   Am) {dÚwV n§Im

B) {dÚwV B©ór noQ>r			   B©) ao{S>`mo
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2.	 {dÚwV Ymam H$m Mwå~H$s` à^md {ZåZ Ho$ ~T>Zo na ~T>Vm h¡ &

A) Vma Hw§$S>br H$s b§~mB©

Am) Vma Hw§$S>br Ho$ bnoQ>m|

B) Vma Hw§$S>br H$s _moQ>mB©

B©) Vma Hw§$S>br H$m à{VamoY

3.	 {dÚwV Ymam H$s ghm`Vm go EH$ gm_mÝ` YmVw Ho$ Vma na, CƒYmVw H$s 
nVbr naV g§{MV H$aZo H$s à{H«$`m h¢,

A) {dÚwV _wÐU			   Am) {dÚwV Mwå~H$

B) {dÚwV ewÜXrH$aU			   B©) {dÚwV bonZ

4.	 `h EH$ _m¡{bH$ AY©MmbH$ gmYZ h¡ 

	 A) S>m`moS>			      		  Am) à{VamoYH$

B) â`yO			   B©) ~ë~

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

ny{V© H$s{OE :

	 (am§H$m Am¡a grgm,  D$î_m Am¡a àH$me,  Mwå~H$s` joÌ,  

	 Mwå~H$, {g{bH$mZ² Am¡a Ooa{_{Z`_², amgm`{ZH$)

1. 	EH$ {dÚwV ~ë~ {dÚwV D$Om© H$mo _________ Am¡a _________ 

D$Om© _| n[adV©Z H$aVm h¡ &

2.	 gm_mÝ`V… â`yO Vma _________ Am¡a _________ Ho$ {_lYmVw 

go ~Zm hmoVm h¡ &
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3.	 EH$ {db`Z Ûmam {dÚwV Ymam Ho$ àdmh go _________  {H«$`m _| 

n[adV©Z hmoVm h¡ &

4.	 {dÚwV Ymam àdm{hV hmoZodmbm MmbH$ _________ CËnÞ H$aVm h¡ &

5.	 gm_mÝ`V… Cn`wº$ AY©MmbH$ _______ Am¡a _______ go h¢ &

III.	 "A' gyMr _| {X`o J`o A§em| H$mo "Am' gyMr _| {X`o J`o CZgo g§~§{YV 
AZwà`moJm| go OmoS>H$a {b{IE :

	  	 A						      Am

1.	 {dÚwV bonZ	 A)	{dÚwV CnH$aUm| H$s ajm H$aVm h¡

2.	 {dÚwV Mwå~H$	 Am)	~ë~ H$m V§Vw àH$m{eV hmoVm h¢ &

3.	 {dÚwV â`yO	 B)	 {dÚwV e{º$ ~MmVm h¡

4.	 {dÚwV amoYr	 B©)	 A{YH$Va `§Ìm| H$mo J{Verb H$aVm h¡

5.	 {dÚwV _moQ>a	 C)	bmoh-A`ñH$ H$m {ZîH$f©U H$aVm h¡

		  D$)	O§J bJZo go amoH$Vm h¡

IV.	 {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 {dÚwV Ymam H$m D$î_r` à^md {H$go H$hVo h¢ ? Cg à^md na H$m`© 
H$aZodambo Hw$N> CnH$aUm| Ho$ Zm_ {b{IE &

2.	 {dÚwV ~ë~ H$m V§Vw H¡$go àÁd{bV hmoVm h¡ ? VmnXrá ~ë~ go hm{Z`m± 
Š`m Š`m h¡ ?

3.	 â`yO {H$go H$hVo h¢ ? BgH$s Amdí`H$Vm Š`m| h¡ ?
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4.	 Amn H¡$go H$h gH$Vo h¢ {H$ CFL Am¡a LED ~ë~ Am{W©H$ Ñ{ï> go 
bm^Xm`H$ h¡?

5.	 EH$ bmoho Ho$ Qw>H$S>o H$mo AñWmB© Mwå~H$ _| n[adV©Z H$aZo H$mo AmH¥${V g{hV 
{ddaU Xr{OE ?

6.	 {dÚwV Mwå~H$m| Ho$ Cn`moJ ~VmB©`o &

7.	 {dÚwV bonZ Š`m h¡ ? dñVwAm| na {dÚwV bonZ Š`m| {H$`m OmVm h¡ ?

8.	 {dÚwV CnH$aUm| Ho$ Anojm BboŠQ´>m{ZH$s gmYZ H$s _hÎmVm Š`m Š`m h¡?

9.	 AY©MmbH$ Š`m h¡ ?  do  {dÚwV  MmbH$ Am¡a  amoYr (AdmhH$) go  H¡$go 
{^Þ h¡ ?

10. AmYw{ZH$  BboŠQ´>m±{ZH$ gmYZm| _| Cn`moJ {H$`o OmZo AY©MmbH$ gmYZm| 
H$s gyMr ~ZmB©`o &

V.	 {ZåZm| Ho$ H$maU ~VmB`o :

1.	 EH$ {dÚwV n[anW Ho$ ZOXrH$ aIr hþB© EH$ Mwå~H$s` {XH²$gyMr {djo{nV 
hmoVr h¡ &

2.	 EH$ H§$ß`yQ>a H$mo AñWmB© ê$n go EH$ {dÚwV n[anW go OmoS>m J`m h¡, {Og_| 
â`yO Zht h¡, dh ObH$a Zï hmoVm h¡ &

3.	 EH$ Am^yfU AnZm M_{H$bmnZ OëXr go Imo boVm h¡ & 	

 	  

RR RR RR
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KQ>H$ - 5
àH$me

(LIGHT)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :
�� Xrá Am¡a AXrá dñVwAm| H$mo nhMmZ|Jo &
�� Xrá Am¡a AXrá dñVwAm| Ho$ CXmhaU X|Jo &
�� àH$me nW H$m {ddaU X|Jo &
�� àH$me {H$aU H$mo n[a^m{fV H$a|Jo &
�� nmaXeu, AY©nmaXeu Am¡a AnmaXeu dñVwAm| H$mo n[a^m{fV H$a|Jo &
�� nmaXeu, AY©nmaXeu Am¡a AnmaXeu dñVwAm| H$o CXmhaU X|Jo &
�� N>m`m ~ZZo H$m {ddaU X|Jo &
�� àH$me namdV©Z H$s YmaUm H$mo nm[a^m{fV H$a|Jo &
�� g_Vb Xn©U go àH$me namdV©Z H$m {ddaU X|Jo &
�� Jw{UV namdV©Z go g§~§{YV à`moJ H$aZo H$s {ZnwUVm _| d¥{Õ H$a|Jo &
�� gyú_a§Y« H$¡_am H$mo V¡`ma H$aZo _| {ZnwUVm d¥{ÕV H$a|Jo &
�� àH$me AndV©Z H$s YmaUm H$mo n[a^m{fV H$a|Jo &
�� àH$me Ho$ AndV©Z Ho$ H$maU ~Vm`|Jo &
�� Jmobr` boÝg H$mo n[a^m{fV H$a|Jo &
�� Jobr` boÝg Ho$ àH$mam| H$s gyMr ~Zm`|Jo &
�� CÎmb (A{^gmar) Am¡a AdVb (Angmar) boÝg H$s na{^mfm H$a|Jo &
�� dH«$Vm Ho$ÝÐ, _w»` Aj, àH$me Ho$ÝÐ, _w»` g§J_ {~ÝXþ (_w»` \$moH$g) Am¡a 
g§J_ Xÿar (\$moH$g Xÿar) Am{X nXm| H$mo n[a^m[fV H$a|Jo &

�� aoIm {MÌm| H$mo Ir§MZo H$s {ZnwUVm àmá H$a|Jo &
�� aoIm {MÌm| H$mo Ir§MZo Ho$ {Z`_m| H$mo nyU©V… OmZ|Jo &
�� CÎmb boÝg go {d{^Þ ñWmZm| _| dñVw Ho$ à{V{~å~ Ho$ {d{^Þ ñWmZm| H$mo 
~VmZodmbo aoIm{MÌ ItMZo _| {ZnwUVm nm`|Jo &

�� CÎmb boÝg Ho$ ì`dhm[aH$ Am¡a àm`mo{JH$ Cn`moJm| H$mo ~Vm`|Jo &
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{XZ _| gy`© àH$me Am¡a amV _| M§ÐàH$me Am¡a {dÚwV gånH©$ ^r Zht hmo Vmo 
H¡$go hmoVm Wm ? ZtX Ho$ g_` H$mo N>moS>H$a AÝ` g_` h_| àH$me Mm{hE & gy`©, 
n¥Ïdr Ho$ à_wI àH$me H$m òmoV h¡ &

H$m ©̀H$bmn 5.1 : EH$ g§nyU© A§YH$ma_` H$_ao _| àdoe H$s{OE & Amn Š`m - Š`m 
XoI gH$Vo h¢ ? A~ {IS>{H$`m| H$mo ImobH$a àH$me H$mo A§Xa AmZo Xr{OE & Š`m 
Amn A~ H$_ao H$s dñVwAm| H$mo XoIZo _| g_W© h¡ ?

Bg H$m`©H$bmn go Amn H$mo Š`m OmZH$mar àmá hmoVr h¡ ? dm`w Am¡a nmZr H$s 
Vah$ Ordr Ho$ ApñVËd Ho$ {b`o àH$me H$s A{V Amdí`H$Vm h¡ & àH$me Ho$ {~Zm 
h_| Amhma ^r àmá Zht hmoVm h¡ & Am¡a Hw$N> XoI ^r Zht gH$Vo h¢ &

àH$me, Am±I| Am¡a _pñVîH$ Ho$ Amngr g§H$sU© {H«$`m Ho$ H$maU _Zwî` Am¡a àmUr 
XoIZo _| g_W© h¡ & h_ AnZo Mmam| Amoa H$s dñVwAm| H$mo Bg {b`o XoI gH$Vo h¢ {H$ 
CZna àH$me nS>Vm h¡, Omo h_mar Am±Im| VH$ nhþ±MVm h¡ & V~ CÔrnZ _pñVîH$ 
VH$ nwhþ§°MVo h¢ & _pñVîH$ BZ XoIr JB© dñVwAm| Ho$ {XImd, ñWmZ Am¡a J{V Ho$ ~mao 
_| g_PZo Ho {bE ghm`Vm H$aVm h¡ &

AmH¥${V 5.1 :  dñVw na àH$me nS>Zo na _mÌ {XImB© XoVr h¡ &

àH$me D$Om© H$m EH$ àH$ma h¡& noS> - nm¡Ym| _| gñ`m| _| àH$me g§íbofU {H«$`m 
Ho$ {b`o ^r àH$me H$s Amdí`H$Vm h¡ & h_ {Og AmŠgrOZ H$m ídmg boVo h¢, 
dh gy`© àH$me H$s CnpñW{V _| gñ`m| go CËnÞ hmoVr h¡ & 
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àH$me Ho$ òmoV (Sources of light) :

D$î_m H$s Vah àH$me ^r EH$ àH$ma H$s COm© h¡ & {d{^Þ òmoVmo go àH$me 
~mha {ZH$mbVm h¡ & àH$me H$m òmoV {H$go H$hVo h¢ ? Omo dñVw àH$me XoVr h¡, 
dh àH$me H$m òmoV h¡ & gy`©, Vmao àH$me H$o$ Z¡g{J©H$ òmoV h¡¢& AWdm VobXrn, 
J¡g Xrn _m|~Îmr Am¡a {dÚwV Am{X H¥${Ì_ òmoV h¡, Omo àH$me H$mo XoVo h¡ &

Xrá Am¡a AXrá dñVwE± (Luminous and non-luminous bodies) :

gy`© Vmao Am¡a M_H$Zodmbo H$rS>o Am{X Xrá dñVwE± h¢ Š`m| {H$ CZH$mo AnZm ñd`§ 
àH$me h¡ & BZH$mo ñdXrá dñVw`|(luminous bodies) ^r H$hVo h¢ &

AmH¥${V 5.2  : gy`© Am¡a Vmao Xrá dñVw`| h¢ &

Amn Ho$ Mmam| Va\$ ahZodmbr dñVwAm| H$mo Xo{IE & Š`m do ñdXrá dñVw`| h¢? 
Hw$gu AWdm H$m±M H$m {Jbmg Š`m AnZo ñd`§ H$m àH$me Xo gH$Vo h¢ ?

Omo dñVw`| AnZo ñd`§ H$m àH$me Zht XoVr h¡, CÝho AXrá dñVw`|  
(non- luminous bodies) H$hVo h¢ & CXmhaU Ho$ {b`o noS>-nm¡Yo Am¡a nËWa &

H$m`©H$bmn 5.2 : nm±M Xrá dñVw`| Am¡a nm±M AXrá dñVwAm| H$s gyMr ~ZmB`o &

Bgo OmZ br{OE :

M§Ð_m EH$ AXrá dñVw h¡ & gy`© go Omo àH$me AnZo n¥ð> na nS>Vm h¡, Cgo 
namd{V©V H$aZo go dh àH$me_mZ dñVw ~Z JB© h¡ &
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àH$me H¡$go g§M[aV hmoVm h¡ ?

AmH¥${V 5.3  : àH$me H$m g§MaU

H$m`©H$bmn 5.3 : EH$ Egm {S>ã~m br{O`o, {OgH$mo T>¸$Z aho & {S>ã~o Ho$ Mmam| 
n¥ð>m| na g_JmÌ Ho$ N>oX ~ZmB©`o & EH$ Q>mM© H$mo 
àH$m{eV H$aHo$ AWdm àH$me Ho$ {H$gr òmoV H$mo 
{S>ã~o Ho$ A§Xa a{I`o Am¡a CgH$mo T>¸$Z go ~§X 
H$s{OE & Bg {S>ã~o H$mo EH$ A§Yoar H$moR>S>r _| 
a{I`o& AmnH$mo Š`m Ü`mZ _| AmVm h¡ ? 

{S>ã~o Ho$ N>oXmo g| àH$me H$s {H$aU| ~mha AmH$a Mmam| Va\$ \¡$bVr h¡ & A~ 
Amoa N>oX H$s{OE & àH$me BZ N>oXm| go ^r ~mha AmVm h¡ & Bggo Amn Š`m {ZU©` 
b|Jo? àH$me AnZo òmoV go Mmam| {XemAm| _| \¡$bVm h¡ &

{dkmZ _|, àH$me H$m AW© h¡, àH$me {H$aU & àH$me H$m AË`§V g§H$ao 
(narrow) nW H$mo àH$me {H$aU (ray of light) H$hVo h¢ & Bgo ~mU {MÝh 
(→) `wº$ EH$ gab aoIm Ûmam ~Vm`m OmVm h¡ & gab aoIm àH$me {H$aU Ho$ nW 
H$mo Am¡a ~mU H$m {MÝh àH$me MbZo H$s {Xem ~VmVm h¡ &

A{YH$ g§»`m _| EH${ÌV àH$me {H$aUm| H$mo àH$me nw§O (beam of light) 
H$hVo h¢ &

H$m`©H$bmn 5.4 : àH$me nS>Zodmbr {H$gr EH$ dñVw H$mo Xo{IE & dñVw ñnï> Am¡a 
nyU©V… {XImB© XoVr h¡¢& Bgo EH$ _moQ>m, grYm ñQ´>m (straw) AWdm aã~a Zbr 
Ho$ Ûmam Xo{IE & Š`m dñVw {XImB© XoVr h¡ ? 
  Ad ñQ´>m AWdm aã~a Zbr H$mo _moS>H$a dñVw H$mo XoIZo H$m à`ËZ H$s{OE & 
Š`m A~ dñVw {XImB© XoVr h¡?

dñVw {XImB© XoVr h¡                    dñVw {XImB© Zht XoVr h¡             
AmH¥${V 5.4 
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n«`moJ :
EH$ hr _mn Ho$ VrZ H$mS>~moS>© A, B  Am¡a C H$mo H$mQ>H$a br{OE & VrZm| 

H$mS>©~moS>© na EH$ - EH$ aÝY« (N>oX) H$s{OE, Omo EH$ hr gab aoIm _| aho & _oO 
na BZ VrZm| H$mS>© ~moS>m] H$mo ì`dpñWV H$s{OE, Vm{H$ do EH$ gab aoIm _| aho & 
EH$ ObVr hþB© _m|~Îmr H$mo CVZo hr D±$MmB© na aIo, Vm{H$ CgH$s Ádmbm H$mS>©~moS>m] 
Ho$ N>oXmo H$s D±$MmB© Ho$ g_mZ aho & AmH¥${V _| ~Vm`o O¡go N>oX Ûmam Xo{IE & Š`m 
Ádmbm {XImB© XoVr h¡ ?

AmH¥${V 5.5 : àH$me gab aoIm _| J_Z H$aVm h¡ &

A~ H$mS>© ~moS>© B H$mo WmoS>m gm gaH$mB©E (ñWmZ ~XbZm) A~ Š`m Ádmbm 
{XImB© XoJr ? Š`m| ?

O~ H$mS>©~moS>©> B H$mo WmoS>m gm gaH$m`m J`m, Ádmbm C Ho$ Ûmam {XImB© Zht 
XoVr h¡ & Š`m| {H$ àH$me {H$aU _wS>H$a Am¡a B Ûmam JwOa Zht gH$Vr & Bggo `h 
nVm bJVm h¡ {H$ àH$me gab aoIm _| MbVm h¡ (g§MaU H$aVm h¡) & Bggo nVm 
bJVm h¡ {H$ àH$me EH$ gabaoIm _| J_Z H$aVm h¡ & Bg d¥Îmm§V H$mo àH$me H$m 
aoIr` g§MaU (rectilinear propagation of light) H$hVo h¢ &

Bgo OmZ br{OE :
{Zdm©V (AdH$me) _| àH$me H$m doJ 299,792,458  _r.go.-1 ≈ 3×10 8 _r.go.-1

H$mS>~moS>©
_m|~Îmr
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nmaXeu, AY©nmaXeu Am¡a AnmaXeu dñVwE± 
(Transparent, translucent and opaque objects) :

Hw$N> dñVw`| AnZo _| go àH$me H$mo Amanma hmoZo XoVr h¡ Am¡a Hw$N> dñVw`| Zhr &

H$m ©̀H$bmn 5.5 : EH$ H$m±M (a glass sheet) EH$ {Q>í ẁ nona (tissue 
paper) Am¡a EH$ BªQ> Ûmam (a brick) EH$ Q>mM© go àH$me H$mo N>mo{S>E & àH$me 
CZ_| go H¡$go Amanma hmoVm h¡ ?

do nXmW© Omo AnZo _| go àH$me H$mo nyU©V… Amanma hmoZ| XoVo h¡ Am¡a CZHo$ Ûmam 
Xÿgar Va\$ AmgmZr go Am¡a ñnï> ê$n go XoI gH$Vo h¢, CZ nXmWm] H$mo nmaXeu 
nXmW© (transparent substances) H$hVo h¢ &

H$m±M, gm\$ nmZr, Am¡a dm`w Hw$N> nmaXeu nXmW© h¢ &
do nXmW© {OZ_| go àH$me ^mJe… Amanma hmoVm h¡, CÝho AY©nmaXeu nXmW© 

H$hVo h¢ & {Q>í`w nona, KZrH¥$V H$m§M (frosted glass), ~Q>a nona Am¡a Q´>¡qgJ 
nona Hw$N> AY©nmaXeu (translucent substances) nXmW© h¢ &

Hw$N> nXmW©, Omo AnZo _| go àH$me H$mo {~bHw$b Amanma hmoZo Zht XoVo h¢, CÝho 
AnmaXeu nXmW© (opaque substances) H$hVo h¢ & YmVw H$m Qw>H$S>m, nËWa, 
bH$S>r Am¡a aã~a Hw$N> AnmaXeu nXmW© h¢ &

H$m`©H$bmn 5.6 : Hw$N> dñVwAm| H$m g§J«h H$s{OE Am¡a CZH$mo nmaXeu, AY©nmaXeu 
Am¡a AnmaXeu _| dJuH¥$V H$s{OE &

A.g§. nmaXeu AY©nmaXeu AnmaXeu

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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N>m`m (Shadows) :
O~ gy`© àH$me _| J_u A{YH$ ahVr h¡, V~ h_,Ka go ~mha OmVo g_` 

N>mVm bo OmVo h¢ & Š`mo ? h_ AnZo Amn H$mo gy`© H$s àIaVm go ~MmZo Ho$ {bE 
Eogo H$aVo h¢ & H¡$go ?

H$m`©H$bmn 5.7 : Xrdma _| EH$ Q>mM© go àH$me H$mo N>mo{S>`o & àH$me Ho$ nW 
_| EH$ AnmaXeu dñVw H$mo aIZo na, Amn Š`m {ZarjU H$a|Jo ? Xrdma na Bg 
H$mbo àXoe H$mo Š`m H$hVo h¢ ?

Bg H$mbo àXoe AWdm joÌ H$mo N>m`m H$hVo h¢ &

Bg Vah N>m`m EH$ H$mbm joÌ  (àXoe) 

AmH¥${V 5.6 : N>m`m

h¡ & O~ àH$me Ho$ _mJ© _| H$moB© EH$ AnmaXeu  
dñVw AmVr h¡, AnmaXeu dñVw Xrdma na 
(n¥ð>na) àH$me H$mo {JaZo go amoH$Vr h¡ & àH$me 
gabaoIm _| g§M[aV hmoZo Ho$ H$maU N>m`m ~ZVr 
h¡ & Š`m| {H$ àH$me AnmaXeu dñVw Ho$ Mmam| 
Amoa _wS>H$a Zhr§ OmVr h¡ &

àH$me H$m namdV©Z (Reflection of light):
Hw$Îmm Am¡a hÈ>r H$s H$hmZr Amn g~  

AmH¥${V 5.7 : Hw$Îmo H$m namdV©Z

OmZVo h¢ & goVw H$mo nma H$aVo g_` Hw$Îmo Ho$ 
Ü`mZ H$mo AmH${f©V {H$gZo {H$`m? Hw$Îmm nmZr 
_| AnZo namdV©Z go AmH${f©V hþAm & `h 
namdV©Z Š`m h¡ ?

Amn OmZVo h¢ {H$ àH$me gab aoIm _| 
g§M[aV hmoVm h¡ & Š`m àH$me Ho$ nW H$mo 
~XbZm g§̂ d h¡ ? O~ àH$me {H$gr M_{H$bo 
AWdm nm°{bg {H$`o `wE n¥ð> na {JaVm h¡, `h dmng b¡Q>Vm h¡ &

EH$ M_{H$bo n¥ð> ^mJ go àH$me Q>H$amH$a dmng bm¡Q>Vm h¡ Vmo, dh àH$me 
namdV©Z (reflection of light) H$hbmVm h¡ & 
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g_m§Va 
nVZ nw§O

g_m§Va 
namd{V©V nw§O

AmH¥${V 5.8  : {MH$Zo n¥ð> go {Z`{_V namdV©Z

g_Vb Xn©U Ûmam namdV©Z (Reflection in plane mirrors) :

H$m`©H$bmn 5.8 : EH$ ObVr hþB© _m|~Îmr H$mo EH$ g_Vb Xn©U Ho$ gm_Zo a{I`o& 
Š`m Xn©U _| Š`m ObVr hþB© _m|~Îmr {XImB© XoVr h¡ ? `h _m|~Îmr H$m namdV©Z 
h¡& A~ _m|~Îmr H$mo Xn©U go AmJo - nrN>o WmoS>m ñWmZm§VaU H$s{OE & Amn Š`m 
XoIVo h¢ ? Š`m namd{V©V à{V{~å~ gaH$Vr h¡ ? Š`m à{V{~å~ grYm Am¡a Cgr 
AmH$ma (size) H$m h¡ ?

AmH¥${V 5.9 : V_Vb Xn©U go namdV©Z

g_Vb Xn©U go hmoZmdmbm {H$gr ^r dñVw H$m namdV©Z h_oem grYm Am¡a Cgr 
AmH$ma H$m hmoVm h¡, {OVZm dñVw H$m hmoVm h¡ &

EH$ g_Vb Xn©U go {H$gr dñVw Ho$ namdV©Z H$mo à{Vq~~ (image) H$hVo h¡ &
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H$m`©H$bmn 5.9 : _oO na EH$ Xn©U H$mo grYm ISo> a{I`o & Xn©U na {JaZo O¡go 
EH$ Q>mM© H$mo _oO na aIH$a ObmB©E & EH$ H$mS>©~moS>© _| Mma aoIm {N>Ð (slit) 
H$mQ>H$a, àH$me Ho$ _mJ© _| Cgo a{IE & Amn Š`m XoI|Jo ?
  àH$me Ho$ _mJ© H$mo ~XbH$a, Bg Vah ~ZmB©`o H$s dh Xn©U H$mo H$moU _| 
Q>H$am`o& aoIm {N>Ì H$m àH$me A~ Xn©U na H$moU ~ZmH$a nS>oJm & Amn Š`m 
{ZarjU H$a aho h¢ ? 

O~ àH$me Xn©U na aoIm {N>Ðmo Ûmam grYm {JaVm h¡, V~ àH$me Ho$ Mma 
aoIm{N>Ð _oO na {XImB© XoVo h¢ & Š`m| {H$ àH$me Cgr nW _| dmng namd{V©V 
hþAm h¡ &

Xÿgao g§X^© _| àH$me Ho$ Mma aoIm {N>Ð Am¡a CZHo$ namdV©Z (à{Vq~~) {XImB© 
XoVo h¢ &

Jw{UV namdV©Z (Multiple reflection) :

H$m`©H$bmn 5.10 : Xmo g_Vb Xn©Um| H$mo EH$

AmH¥${V 5.10 : Jw{UV namdV©Z

 
 Xÿgao Ho$ b§~H$moU (900) na aI| & AmH¥${V 
_| ~Vm`o O¡go {H$gr EH$ dñVw H$mo Xn©Um| Ho$ 
~rM aIo & Xn©U _| XoIH$a ~Vm`o {H$ {H$VZo 
namdV©Z ~Zo h¡ ?

Amn VrZ à{Vq~~ ~Zo XoI gH$Vo h¢ & A~ XmoZm| Xn©Um| H$mo Bg Vah ì`dpñWV 
H$s{O`o {H$ CZHo$ ~rM H$m H$moU 600 ~Zo & {H$VZo à{V{~å~ ~ZVo h¢ ? O~ Xmo 
Xn©Um| Ho$ ~rM 720 hmoVmo, {H$VZo à{V{~å~ ~ZVo h¡ ?

Bgo OmZ br{OE :
Xmo Xn©Um| Ho$ ~rM H$m$ H$moU _mby_ ahZo na ~ZZodmbo à{Vq~~mo H$s g§»`m kmV 
H$aZo H$m gyÌ  

3600

~rM H$m H$moU
-1  h¡ &
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H$m`©H$bmn 5.11 : Xmo g_Vb Xn©Um| H$mo EH$ Xÿgao H$s Amoa _wI H$aHo$ g_m§Va 
aIo & EH$ dñVw H$mo BZHo$ ~rM _| a{I`o & {H$VZo à{Vq~~ ~ZVo h¢ ?

AmH¥${V 5.11 : Jw{UV namdV©Z

ha EH$ Xn©U _| Ag§»` (infinite) à{V{~å~ {XImB© X|Jo & Š`m| {H$ EH$ 
g_Vb Xn©U go ~Zm à{V{~å~, Xÿgao g_Vb Xn©U Ho$ {b`o dñVw H$s Vah H$m`© 
H$aVm h¡& EH$ hr dñVw Ho$ AZoH$ à{V{~å~ ~ZZo H$mo Jw{UV namdV©Z AWdm ~hþ 
namdV©Z (multiple reflection) H$hVo h¢ &

H$m`©H$bmn 5.12 : EH$ ~hþ_y{V©Xeu (kaleidoscope) _| Xo{IE Am¡a Omo XoI 
aho h¡, Cgo Xo{I`o & ~ZohþE à{V{~å~mo§ Ho$ ~mao _| Amn Š`m {dMma H$aVo h¡ ?

AmH¥${V 5.12 : ~hþ_y{V©Xeu _| ~Zm EH$ Z_yZm
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H$m ©̀H$bmn 5.13: Amn AnZm EH$ gyB© {N>Ð H¡$_am (pinhole camera) ~ZmB ò&
EH$ ~§X {S>ã~m (_moQ>o H$mJO H$m) boH$a CgHo$ 

AmH¥${V 5.13 : gyMr {N>Ð H¡$_am

EH$ n¥ð> H$mo H$mQ>H$a {ZH$mb Xr{OE& 
Cg n¥ð> na EH$ Q´>¡qgJ H$mJO (tracing 
paper) {MnH$m H$a ~§X H$s{O`o& Bg 
Q´>¡qgJ H$mJO dmbo n¥ð> Ho$ R>rH$ {déÕ 
(A{^_wI) n¥ð> na EH$ {nZ (AWdm 
gyB©) go _Ü` _| EH$ {N>Ð ~ZmB©`o &  A~ Bg gyMr {N>Ð H¡$_am H$mo EH$ M_H$sbr 
dñVw (ObVr hþ`r _m|~Îmr AWdm àH$m{eV ~ë~) Ho$ gm_Zo a{I`o & Cg dñVw 
H$m à{V{~å~ Q́>¡qgJ H$mJO na ~ZoJm & `h à{V{~å~ {H$g Vah {XImB© XoVm h¡ ? 

Bg Vah àmá à{V{~å~ NmoQ>m Am¡a CëQ>m h¡ & gm§àXm{`H$ (nma§n[aH$) H¡$_am 
Eogo hr H$m`© H$aVm h¡ &

àH$me H$m AndV©Z (Refraction of light) :

H$m`©H$bmn 5.14 : EH$ H$m±M Ho$ _J² (mug) _| CgH$s 

AmH¥${V 5.14: àH$me H$m AndV©Z

YmaU j_Vm Ho$ 4
3  ^mJ VH$ nmZr H$mo ^[a`o & 

AmH¥${V _| ~Vm`o O¡go EH$ b§~o Må_M H$mo Cg_| 
{VaN>m a{I`o & Amn Š`m XoIVo h¢ ? A~ Må_M H$mo 
_J² Ho$ Ûmam Xo{IE & Amn Š`m  {ZarjU H$aVo h¢ ?
nmZr Ho$ ñVa Ho$ AmYma go Må‘M H$mo Xo{IE&  Amn 
H$mo ³¶m {XImB© XoVm h¡?

O~ Må_M H$mo _J² Ho$ nmíd© go XoIVo h¢, V~ Må_M Cna CR>m hþAm, _wS>m 
hþAm Am¡a N>moQ>m {XImB© XoVm h¡ &

O~ Må_M H$mo _J² Ho$ AmYma go XoIVo h¡, V~ Må_M ZrMo H$s Amoa Am`m 
hþAm, _wS>m hþAm Am¡a bå~m gm {XImB© XoVm h¡ & Bg Vah Må_M {XImB© XoZo H$m 
H$maU Š`m h¡ ? `h Bg{b`o h¡ {H$ àH$me AnZo _yb nW go _wS>m hþAm AWdm 
hQ>m hþAm h¡ &
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Bg H$m`©H$bmn _| Må_M H$m Hw$N> ^mJ nmZr _| Am¡a ~Mm hþAm ^mJ hdm _| 
h¡& dm`w Am¡a nmZr Xmo {d{^Þ _mÜ`_ h¡ &

O~ àH$me EH$ _mÜ`_ go Xÿgao _mÜ`_ _| àdoe H$aVm h¡ & V~ dh AnZo 
nW go hQ>Vm (deviate) h¡ & àH$me Ho$ Bg JwUY_© H$mo AndV©Z (refraction) 
H$hVo h¢ &

   gmo{ME :
AmH¥${V H$s Va\$ Xo{IE & EH$ AmX_r go EH$ _N>br nH$S>Zm BVZm AmgmZ 
h¡ Š`m? `{X Zht Vmo Š`m| ?

dmñV{dH$$ _N>br

AmH¥${V 5.15 : àH$me H$m AndV©Z

Jmobr` boÝg (Spherical Lens) :

H$m`©H$bmn 5.15 :  H$m±M H$s EH$ nÅ>r (strip) br{OE & CgHo$ Ûmam AnZr 
nwñVH$ H$m H$moB© EH$ AmH¥${V Xo{I`o & A~ Cg H$m±M H$s nÅ>r na EH$ - Xmo 
{~ÝXþ nmZr S>m{b`o & Cgr AmH¥${V H$mo nmZr H$s ~y±X Ûmam Xo{I`o & XmoZm| _| 
VwbZm H$s{OE &

nmZr H$s ~y§X EH$ boÝg H$s Vah ~Vm©d H$aVr h¡ &
EH$ AWdm Xmo {MH$Zo Am¡a dH«$ n¥ð> ahZodmbo nmaXeu dñVw`| Jmobr` boÝg 

(spherical lens) H$hbmVr h¡ &
A~ {d{^Þ àH$ma Ho$ boÝgm| Ho$ ~mao _| OmZH$mar nm`|Jo &

dr[jV _N>br
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1. CÎmb boÝg (A{^gmar boÝg) 
	 Convex lens  (Converging lens)) : 

EH$ boÝg H$mo Xmo dH«$n¥ð> ahH$a, Omo ~rM _| _moQ>m Am¡a {H$Zmam| _| nVbm hmoVm 
hmoVm Zw{H$bm hmoVm h¡, Cgo CÎmb boÝg AWdm A{^gmar boÝg H$hVo h¢ &

AmH¥${V 5.16 
C^`moÎmb bo§Ýg

AmH¥${V 5.17
g_VbmoÎmb bo§Ýg

AmH¥${V 5.18
AdVbmoÎmb b§oÝg

EH$ C^`moÎmb bo§Ýg Ho$ Ûmam EH$ g_m§Va àH$me nw§O JwOaZo na (Amanma) 
Š`m hmoVm h¡ ?

O~ EH$ g_m§Va àH$me nw§O EH$ CÎmb boÝg (AWm©V C^`moÎmb bo§Ýg) go 
JwOaVr h¡, AndV©Z hmoVm h¡ Am¡a g^r àH$me H$s {H$aUo§ _w»` Aj Ho$ EH$ {~ÝXþ 
_| A{^gmarV (Ho$pÝÐH¥$V) hmoVr h¡ & Bg {~ÝXþ (F) H$mo CÎmb boÝg H$m _w»` 
g§J_ {~ÝXþ (_w»` \$moH$g) H$hVo h¢ &

AmH¥${V 5.19 : CÎmb boÝg H$s A{^gmar {H«$`m
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2. AdVb boÝg  (Angmar boÝg) 
	 Concave lens  (Diverging lens)) :

EH$ boÝg H$mo Xmo dH«$n¥ð> ahH$a, _Ü` _| nVbm hmoVmo Am¡a A§Vm| _| _moQ>m hmoVm 
h¡ Vmo, Cgo AdVb boÝg AWdm Angmar boÝg H$hVo h¡§ &

AmH¥${V 5.20
C^`mdVb bo§Ýg

AmH¥${V 5.21
g_VbmdVb b§oÝg

AmH¥${V 5.22
CÎmbmdVb bo§Ýg

EH$ AdVb boÝg (C^`mdVb boÝg) _| EH$ g_m§Va àH$me n§wO JwOaVm h¡ 
Vmo, Š`m hmoVm h¡?

g_m§Va àH$me nw§O _w»` Aj Ho$ {~ÝXþ go {ZH$b H$a {~Iao hþE O¡go (\¡$bVo 
hþE {XImB© XoVm h¡ & Bg {~ÝXþ H$mo AdVb boÝg H$m _w»` g§J_ {~ÝXþ (_w»` 
\$moH$g -principal focus - F) H$hVo h¡§ &

AmH¥${V 5.23 
 AdVb boÝg H$s Angmar {H«$`m 
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Jmobr` boÝg go g§~§{YV nX (Terms related to spherical lenses) :

1. dH«$Vm Ho$ÝÐ (Centre of  curvature):   

AmH¥${V 5.24     

{Og Jmobo H$m ^mJ boÝg ahVm h¡, CgHo$ 
Ho$ÝÐ H$mo dH«$Vm Ho$ÝÐ  H$hVo h¢ &

C1  Am¡a  C2 CÎmb boÝg Ho$ dH«$Vm 
Ho$ÝÐ h¡ &

2.	 _w»` (àYmZ) Aj (Principal axis ) :

àYmZ Aj

AmH¥${V  5.25

  boÝg Ho$ ^mJ ahZodmbo Xmo 
H$mën{ZH$ Jmobm| Ho$ dH«$Vm Ho$ÝÐ  
C1  Am¡a  C2 go JwOaZodmbr 
H$mën{ZH$ aoIm H$mo àYmZ Aj 
AWdm _w»` Aj H$hVo h¢ &

3.	 àH$me Ho$ÝÐ (Optic centre) : 

àH$me Ho$ÝÐ boÝg _| ahZodmbm EH$ {~ÝXþ h¡, 

àH$me 

Ho$ÝÐ

AmH¥${V 5.26 : àH$me H|$Ð 

{OgHo$ Ûmam nVZ {H$aU (AWdm Amnm{VV {H$aU) 
_wS>o {~Zm JwOaVr h¡ &
 
 

CÎmb boÝg
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4.	 _w»` g§J_ {~ÝXþ (Principal focus) :

àYmZ Aj Ho$ g_m§Va MbZodmbr 
_w»` g§J_ {~ÝXþ

AmH¥${V 5.27

 
{H$aUo§ Am¡a CgHo$ ZOXrH$dmbr {H$aU|, 
AndV©Z Ho$ ~mX EH$ pñWa q~Xþ _| H|$ÐrH¥$V 
(A{^gmar) hmoVr hþB© AWdm EH$ pñWa q~Xþ 
go {ZH$bVr hþB© pñWa {~ÝXþ go {ZH$bVr hþB© 
{XImB© XoVr h¡ Vmo, Cg {~ÝXþ H$mo _w»` g§J_ 
{~ÝXþ AWdm  _w»` \$moH$g H$hVo h¢ &  
Bgo F go ì`º$ H$aVo h¢ &
5.	 g§J_Xÿar (Focal Length) :

AmH¥${V 5.28

f
g§J_ Xÿar

  Jmo{b` boÝg _| _w»` \$moH$g (F) Am¡a 
àH$me Ho$ÝÐ (O) Ho$ ~rM H$s Xÿar H$mo 
g§J_Xÿar AWdm \$moH$g Xÿar H$hVo h¢ & 

Bgo f go ì`º$ H$aVo h¢ &

6.	 dH«$Vm {ÌÁ`m

 AmH¥${V 5.29

R
dH«$Vm {ÌÁ`m 

	 (Radius  of  Curvature):   

Jmobr` boÝg _|  dH«$Vm Ho$ÝÐ  
Am¡a àH$me Ho$ÝÐ Ho$ ~rM H$s Xÿar 
H$mo dH«$Vm {ÌÁ`m H$hVo h¢& 

Bgo R  go ì`º$ H$aVo h¢ &

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



89

CÎmb boÝg Ho$ {b`o {H$aU AmboI (Ray diagrams for convex lens):

 aoImJ{UVr` aMZm`| hr {H$aU AmaoI h¡, Omo boÝg Ho$ gm_Zo {d{eï> ñWmZ 
na dñVw aIZo na, à{Vq~~ H$m ñWmZ, AmH$ma Am¡a àH¥${V Ho$ ~mao _| OmZH$mar 
àmá H$aZo _| ghm` H$aVm h¡ &

{H$aU AmaoIm| H$s aMZm`| H$aZo Ho$ nhbo h_| Hw$N> {Z`_ (eV© H$m nmbZ 
H$aZm nS>oJm &

{Z`_ 1 :                                    

AmH¥${V 5.30 

àYmZ  Aj H$mo   g_m§Va   MbZodmbr  
{H$aU,  AndV©Z  Ho$  _w»`  g§J_ {~ÝXþ (F) 
go JwOaVr h¡ & 

{Z`_ 2 :

AmH¥${V 5.31

  H$moB© ^r àH$me {H$aU Omo _w»` \$moH$g go 
JwOaVr h¡, AndV©Z Ho$ ~mX, _w»` Aj H$mo 
g_m§Va JwOaVr h¡ &

{Z`_ 3 : 

AmH¥${V 5.32

                                 

H$moB©  ^r  àH$me  {H$aU  Omo  àH$me Ho$ÝÐ 
go JwOaVr h¡, dh {H$gr ^r àH$ma Ho$ {dMbZ 
Ho$ {~Zm nma hmoVr h¡ & 
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CÎmb boÝg go ~ZZodmbo à{Vq~~ H$s aoImJ{UVr` aMZmE± 
(Geometrical Construction of images for convex lens):
1.	 O~ dñVw AË`§V Xÿa (AZ§V) na hmoVr h¡ 
	 (When the object is at infinity) :

AË`§V Xÿa go
(AZ§V go)

à{V{~å~

AmH¥${V 5.33 

Bgo OmZ br{O`o :
AZ§V go AmZodmbr {H$aUo§ g_m§Va MbVr h¢& àH$me{~ÝXþ O go C1 H$mo AWdm 
O go C2 H$mo (dH«$Vm Ho$ÝÐ) Ho$ ~rM H$s Xÿar g_mZ ahVr h¡, Am¡a Bgo dH«$Vm 
{ÌÁ`m H$hVo h¢ &     OC1= OC2 = 2f,  = \$moH$gXÿar H$m XþJwUm &

�� à{V{~å~ _w»` \$moH$g F2  na ~ZVm h¡ &
�� à{V{~å~ dmñV{dH$, Cb²Q>m Am¡a AË`§V N>moQ>m h¡ &

àm`mo{JH$ AZwà`moJ :
Bgo AmVer erem (Xn©U) AWm©V² ObmVm hþAm H$m±M (burning glass) _| 

Cn`moJ H$aVo h¢ & AmVer erem (boÝg) EH$ C^`moÎmb bo§Ýg h¡, Om| gy`© {H$aUm| 
H$mo EH$ {~ÝXþ AWdm EH$ N>moQ>o go ñWmZ _| Ho$pÝÐH¥$V H$aHo$ D$î_m AWdm AmJ 
CËnÞ H$s OmVr h¡ &

Bgo OmZ br{O`o :
Am¡Úmo{JH$ joÌ _| B§YZ AWdm {dÚwV H$s ~S>r Amdí`H$Vm Ho$ {~Zm hr, EH$ 
AmVer boÝg AWdm AmVer Xn©U H$mo Cƒ Vmn_mZ CËnmXZ H$aZo _| Cn`moJ 
H$aVo h¢ & Amob§{nH$ Iobm| _| A{VWo` Xoemo go hmoH$a bo OmZodmbr Amob§{nH$ Á`mo{V 
H$mo AmVer erem (boÝg) go àÁd{bV H$aVo h¡§ &
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2.	 O~ dñVw C1 Ho$ ~mha hmo Vmo (When the object is beyond C1) :

dñVw

à{Vq~~

AmH¥${V 5.34

�� à{V{~å~  F2 Am¡a C2 Ho$ ~rM ~ZVm h¡ &

�� à{V{~å~ dmñV{dH$,  CëQ>m Am¡a dñVw go N>moQ>m hmoVm h¡ &

àm`mo{JH$ AZwà`moJ : \$moQ>moJ«m\$s H¡$_amAm| _| Bg H$m Cn`moJ H$aVo h¡ &

3.	 O~ dñVw C1 na hmoVr h¡ (When the object is at C1) 
:

à{Vq~~

dñVw

AmH¥${V 5.35

�� à{Vq~~ C2  na ~ZVm h¡ &

�� à{Vq~~ dmñV{dH$, CëQ>m Am¡a dñVw Ho$ AH$ma (size) H$m ~ZVm h¡ &

àm`mo{JH$ AZwà`moJ : Bgo ̂ y-XÿaXe©H$ (terrestrial telescopes) _| Cn`moJ 

H$aVo h¢ &
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Bgo OmZ br{OE:

O_rZ Am¡a g_wÐ na ahZodmbr dñVwAm| H$mo XoIZo Ho$ {bE ̂ y-XÿaXe©H$ H$m Cn`moJ 

H$aVo h¡ & Bgo g_wÐr S>mHy$ Am¡a Zm{dH$ Cn`moJ H$aVo h¡ &

4.	 O~ dñVw C1 Am¡a F1 Ho$ ~rM _| hmoVr h¡ 
	 (When the object is between C1 and F1) :

object
image

AmH¥${V 5.36
�� à{V{~å~ C2 Ho$ ~mha ~ZVm h¡ &
�� à{V{~å~ dmñV{dH$, CëQ>m Am¡a dñVw go ~S>m hmoVm h¡ &

àm`mo{JH$ AZwà`moJ : {gZo_m àjonH$m| _| Bgo Cn`moJ H$aVo h¡ &

5.	 O~ dñVw F1 na hmoVr h¡ (When the object is at F1) :

dñVw

AZ§V VH$

AmH¥${V 5.37

�� à{V{~å~ AË`§V Xÿar na (AZ§V na) ~ZVm h¡ &
�� à{V{~å~ dmñV{dH$, CëQ>m Am¡a AË`§V ~S>m hmoVm h¡ &

àm`mo{JH$ AZwà`moJ : ImoO Xrnm| _| (search light) _| Cn`moJ H$aVo h¢ &
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6.	 O~ dñVw O Am¡a F1 Ho$ ~rM _| hmoVr h¡ 
	 (When the object is between O and F1) :

à{V{~å~

dñVw

AmH¥${V 5.38

�� à{V{~å~ dñVw H$s Va\$ hr ~ZVm h¡ &

�� à{V{~å~ Am^mgr (virtual), grYm (erect) Am¡a ~S>m ~ZVm h¡ &

àm`mo{JH$ AZwà`moJ : 

A{V gyú_ {bImdQ> Am¡a N>no {df` H$mo (AWdm Ajam| H$mo) nT>Zo _| Cn`moJ 
H$aVo h¡ & Bgo gab gyú_Xeu (simple microscope) Ho$ ê$n _| Cn`moJ H$aVo h¢ &

Bgo OmZ br{OE :

dmñV{dH$ à{V{~å~ (Real image) Am^mgr à{V{~å~ (Virtual image)

�� Bgo nX} na bm gH$Vo h¡ AWdm 
àmá gH$Vo h¢ &

�� Bgo nX} na bm Zht gH$Vo h¡§& 

�� AndV©Z Ho$ ~mX àH$me H$s {H$aUo§ 
dmñV{dH$ _| EH$  {~ÝXþ _|   
{_bVr h¡ &

�� AndV©Z Ho$ ~mX àH$me H$s 
{H$aUo§ EH$ {~ÝXþ _| {_br O¡go 
Am^mg hmoVm h¡ &

�� à{V{~å~ h_oem CëQ>m ahVm h¡ &
�� à{V{~å~ h_oem grYm  

ahVm h¡ &
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{ZåZ Xr JB© Vm{bH$m _| EH$ CÎmb boÝg Ho$ gm_Zo dñVw H$m ñWmZ, à{V{~å~ 
H$m ñWmZ, à{V{~å~ H$m ñd^md Am¡a àm`mo{JH$ AZwà`moJ ZrMo {X`m J`m h¡ &

A.Z§. dñVw H$m ñWmZ à{V{~å~ H$m 
ñWmZ

à{V{~å~ H$m 
ñd^md àm`mo{JH$ AZwà`moJ

1. AZ§V na 
(AË`§V Xÿa na) F2 _|

dmñV{dH$ CëQ>m, 
AË`§V N>moQ>m Am{Ve boÝg

2.  C1  Ho$ ~mha
F2 Am¡a C2 

 Ho$ ~rM _|
dmñV{dH$ CëQ>m, 
N>moQ>m \$moQ>moJ«m{\$H$ H¡$_am

3. C1 na C2 na
dmñV{dH$ CëQ>m, 
dñVw Ho$ ~am~a hr ^y-XÿaXe©H$

4. C1 Am¡a F1 Ho$ 
~rM _| C2 Ho$ ~mha

dmñV{dH$ CëQ>m, 
~S>m {gZo_m àjonH$

5. F1 na AZ§V _| dmñV{dH$ CëQ>m, 
AË`§V ~S>m ImoO Xrn

6. O  Am¡a F1 Ho$ 
~rM _|

dñVw H$s 
Va\$ hr Am^mgr grYm ~S>m

AmdY©H$ boÝg 
(magnifying 
glass) gab gyú_
Xe©H$

àH$me àH$sU©Z AWdm {d^mOZ (Dispersion of light) :
g\o$X àH$me AZoH$ a§Jm| H$m {_lU h¡ & g\o$X àH$me H$mo CZHo$ A§J a§Jm| _| 

{d^mOZ H$aZo H$s à{H«$`m H$mo àH$me àH$sU©Z (dispersion of light) H$hVo h¢ &

CXmhaU : BÝÐYZwf (rainbow)    

AmH¥${V 5.39 BÝÐYZwf

à`moJ :
Amdí`H$ gm_J«r :                  
1.	 nmaXeu H$m±M H$s {Jbmg      
2.	 nmZr
3.  g\o$X H$mJO
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{dYmZ : EH$ H$m±M H$s nmaXeu {Jbmg boH$a, Cgo nmZr go 4
3  ̂ mJ VH$ ̂ [a ò& 

Cgo grYo gy`© àH$me H$s Amoa nH${S>`o & Bg {Jbmg H$mo EH$ hmW go nH$S>H$a, 
Xÿgao hmW go g\o$X H$mJO H$mo boH$a, Bg Vah nH${S>`o, Vm{H$ nmZr go gy`© àH$me 
{ZH$bH$a, H$mJO na {Jao & Amn Š`m XoI|Jo ?  {Jbmg na {d{^Þ a§Jm| H$s n{Å>`m± 
~Zr hþB© h¡& `o a§Jm| H$s n{Å>`m± H$hm± go Am`r h¡ ? àH¥${V _| BZ a§Jm| H$s nÅ>r`m± 
~ZVo XoIm h¡ Š`m ? BZHo$ ~ma| Amn AnZr Cƒ H$jmAm| _| g{dñVma nT>|Jo &

`mX a{IE

�� Omo dñVw àH$me H$m CËgO©Z H$aVm h¡, dh àH$me òmoV h¡ &

�� ñd`§ Xrá dñVwAm| H$mo AnZo ñd`§ H$m àH$me hmoVm h¡ &

�� XráhrZ dñVwAm| H$mo AnZo ñd`§ H$m àH$me Zht hmoVm h¡ &

�� EH$ hr _mÜ`_ _| àH$me gabaoIm _| J_Z H$aVm h¡ & àH$me Ho$ Bg JwUY_© 
H$mo àH$me H$m gab aoIr` J_Z (g§MaU) H$hVo h¢ &

�� nmaXeu dñVw`| AnZo _| go àH$me H$mo nyU©V… Amanma hmoZo XoVr h¡ &

�� AY©nmaXeu dñVw`| AnZo _| go ^mJe… àH$me H$mo Amanma hmoZo XoVr h¡ &

�� AnmaXeu dñVw`| AnZo _| go àH$me H$mo Amanma hmoZo Zht XoVr h¡ &

�� AnmaXeu dñVw na àH$me H$m nVZ hmoZo na Xÿgar Va\$ H$mbm àXoe (joÌ) 
~ZVm h¡, {Ogo N>m`m H$hVo h¢ & 

�� EH$ M_H$sbo n¥ð> go Amn{VV àH$me H$m dmng AmZm namdV©Z H$hbmVm h¡ &

�� EH$ hr dñVw Ho$ AZoH$ à{V{~å~ ~ZVo h¡ Vmo, Cgo Jw{UV à{V{~å~ H$hVo h¢ &

�� O~ àH$me {d{^Þ KZËd Ho$ EH$ _mÜ`_ go Xÿgao _mÜ`_ _| JwOaVo g_` 
PwH$Vm h¡ AWdm _wS>Vm h¡, Cgo AndV©Z H$hVo h¢ &

�� CÎmb boÝg EH$ A{^gmar boÝg h¡ &

�� AdVb boÝg EH$ Angmar boÝg h¡ &
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gyMZmE±

yy ObVo hþE H$m±M H$mo hmW _o nH$S>H$a grYo gy`© àH$me _| nH$S> H$a Iob _V 
Iob| & dh M_© H$mo ZwH$gmZ nhþ§°Mm gH$Vm h¡ AWdm Obm XoVm h¡ &

yy n‹T>Vo g_` Aja ñnï>ê$n go {XImB© X|, O¡go àH$me H$s ì`dñWm H$a br{OE &

Aä`mg

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

1.	 gyB© a§Y« H¡$_am _| ~Zm à{V{~å~ hmoVm h¡, 

A) grYm	 Am) CëQ>m Am¡a d¥{ÕV

B) d¥{ÕV (~S>m)	 B©) CëQ>m Am¡a N>moQ>m

2.	 boÝg {OZ Xmo H$mën{ZH$ Jmobm| Ho$ ^mJ h¡, CZHo$ Ho$ÝÐm| H$mo H$hVo h¢ &

A) _w»` \$moH$g	 Am) dH«$Vm Ho$ÝÐ

B) àH$me Ho$ÝÐ	 B©) àYmZ Aj

3.	 àH$me Ho$ÝÐ Am¡a _w»` \$moH$g Ho$ ~rM H$s Xÿar H$mo H$hVo h¢ & 

A) _w»` \$moH$g	 Am) \$moH$g Xÿar (g§J_ Xÿar)

B) dH«$Vm {ÌÁ`m	 B©) àYmZ Aj

4.	 EH$ CÎmb boÝg Ho$ C1 na EH$ dñVw H$mo aIZo na, AndV©Z go$ ~ZZodmbm 
à{V{~å~ hmoVm h¡ -

A) dmñV{dH$, CëQ>m, Am¡a N>moQ>m	

Am) dmñV{dH$, CëQ>m, dñVw Ho$ AmH$ma H$m

B) dmñV{dH$, CëQ>m Am¡a ~S>m 

B©) Am^mgr, CëQ>m Am¡a N>moQ>m 
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II. g_w{MV eãXm| go [aº$ ñWmZm| H$s ny{V© H$s{OE :

1.	 dñVw`|, Omo AnZo ñd`§ àH$me H$mo CËg{O©V Zht H$aVr h¡, CÝho 
_________ H$hVo h¢ &

2.  h_ AY©nmaXeu dñVw go _________ XoI gH$Vo h¢ &

3.  _________ n¥ð> na _mÌ {Z`{_V namdV©Z hmoVm h¡ &

4.	 EH$ boÝg Ho$ àH$me Ho$ÝÐ Am¡a CgHo$ _w»` \$moH$g Ho$ ~rM H$s Xÿar H$mo 
_________ H$hVo h¢ &

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

1.	 nËWa,  H$mS>©~moS>©noQ>r,  H$m±M,  Aë`w{_{Z`_² H$m Qw>H$S>m

2.	 gy`©,  M§Ð_m,  Vmao,  ~ë~

IV. 	 {ZåZ ha EH$ Ho$ {b`o CXmhaU Xr{O`o :

1.	 AXrá dñVwE

2.	 nmaXeu dñVw±E

3.	 àH$me òmoV

V.	 {ZåZm| Ho$ {bE H$maU Xr{OE :

1.	 H$moB© dñVw {XImB© XoZo Ho$ {b`o Cgna àH$me nVZ (Amn{VV) hmoZm Mm{hE&

2.	 M§Ð_m H$mo AXrá dñVw H$hVo h¡§ &

3.	 EH$ noS> na àH$me {JaZo na, CgH$s N>m`m ~ZVr h¡ &

4.	 Xmo g_m§Va Am¡a EH$ Xÿgao H$s Va\$ _wI {H$`o hþE g_Vb Xn©Um| Ho$ ~rM 

EH$ dñVw aIZo na, AJ{UV (Ag§»`) à{V{~å~ ~ZVo h¡ &

5.	 EH$ AdVb boÝg H$mo Angmar boÝg H$hVo h¢ &

6.	 ^y - XÿaXe©H$ _| dñVw H$mo boÝg Ho$ dH«$Vm Ho$ÝÐ na aIVo h¢ &
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VI.	{ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 h_mao Mmam| Amoa H$s dñVwAm| H$mo h_ H¡$go XoI gH$Vo h¢ ?

2.	 Xrá Am¡a AXrá dñVwAm| _| Š`m ̂ oX h¡ ? ha EH$ H$m EH$ - EH$ CXmhaU 

Xr{OE &

3.	 EH$ à`moJ Ûmam àH$me Ho$ gab aoIr` J_Z (g§MaU) H$m {ddaU Xr{OE&

4.	 AY©nmaXeu dñVw`| AnmaXeu dñVwAm| go H¡$go {^Þ h¡ ?

5.	 àH$me H$m namdV©Z {H$go H$hVo h¢ ?

6.	 àH$me Ho$ namdV©Z Am¡a AndV©Z _| Š`m Š`m ^oX h¡ ?

7.	 BZHo$ àH$mam| H$s gyMr ~ZmB©`o &					   

	 A) 	AdVb boÝg

	 Am)	CÎmb boÝg

8.	 Jobr` boÝg {H$go H$hVo h¢ ?	

9.	 {ZåZ H$m {H$aU - AmaoI It{ME  -

	 CÎmb boÝg Ho$ dH«$Vm Ho$ÝÐ (C1) Ho$ ~mha dñVw H$mo aIm J`m h¡ &

	 ~ZZodmbo à{V{~å~ Ho$ ñd^md Am¡a AmH$ma (size) Ho$ ~mao _| {b{IE &

10. EH$ CÎmb boÝg _| C1 Am¡a F1 Ho$ ~rM EH$ dñVw H$mo aIZo na ~ZZodmbo 

à{V{~å~ H$m ñd^md Am¡a AmH$ma {b{I`o ?

11.	 EH$ CÎmb boÝg go Am^mgr, grYm Am¡a ~S>m à{V{~å~ nmZo Ho$ {b`o, dñVw 

H$mo H$hm± na aIZm Mm{hE ?

12. àH$me H$m àH$rU©Z ({d^mOZ) {H$go H$hVo h¡ ?

RR RR RR
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KQ>H$ - 6
Vmam_§S>b Am¡a J¡boŠgrg

(CONSTELLATIONS AND GALAXIES)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� {díd H$s n[a^mfm Xo gH|$Jo &

�� [d{^Þ àH$ma H$s J¡boŠgr`m| H$s gyMr ~Zm`|Jo &

�� Vma‘§S>b Ho$ Vmam| Ho$ pñW{V¶m| H$mo nhMmZZo H$m H¡$eë¶w ~T>mE±Jo&

�� {d{^Þ J¡boŠgr`m| Ho$ ~rM H$m A§Va OmZ|Jo &

�� H$j H$s n[a^mfm Xo gH|$Jo &

�� XrK©d¥Îmr` H$j H$s aMZm H$aZo H$s Hw$ebVm nm`|Jo &

�� Vmam_§S>b H$s n[a^mfm Xo gH|$Jo &

�� Vmam_§S>b _| {d{^Þ Vmamo Ho$ ñWmZm| H$m nVm bJmZo H$s Hw$ebVm nm`|Jo &

�� am{eMH«$ Ho$ ZjÌm| H$s gyMr ~Zm`|Jo &

�� àH$medf© H$s na{^mfm Xo gH|$Jo &

{XZ Ho$ AmH$me ‘| gy¶© H$mo N>moS> H$a AÝ¶ {H$gr H$m¶m| H$mo XoIVm H${R>Z h¡&  
na§Vw amV Ho$ AmH$me ‘| Amn ³¶m XoIVo h¢ ? M§Ð Hw$N> J«h Am¡a àH$me‘mZ M‘H$sbo, 
gw§Xa ZjÌ& amV _| M_H$Zodmbo Am¡a àH$me XoZodmbo g^r Š`m Vmao  h¡§? Zht, 
Omo {Q>_{Q>_mVo Zht h¡, do Vmao Zht, do J«h h¢ & {~Zm gmYZ Ho$ AnZr Am±Imo go 
{XImB© XoZodmbo Hw$N> J«hm| (planets) Ho$ Zm_, Š`m Amn OmZVo h¢ ?

Šbm°{S>`g² Q>mbo_r go boH$a Jo{b{b`mo Jo{bbr VH$ Ho$ IJmob {dkm{Z`m| Zo n¥Ïdr 
Ho$ Cgnma (^y_r Ho$ Cg nma) Š`m Š`m ah gH$Zo H$s {Okmgm n¡Xm H$aHo$, CZH$m 
nVm bJmZo Ho$ {b`o ào[aV {H$`m h¡ & A~ ^y_r Ho$ Cg nma Ho$ Hw$N> g§emoYZm| Ho$ 
~mao _| OmZ|Jo &
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Bgo OmZ br{OE :

AmH¥${V 6.1 
Jobo{b`mo Jo{bbr

     Jobo{b`mo Jo{bbr 15 \$adar 1564 H$mo nrgm eha Ho$ 
ZOXrH$ OÝ_ {b`m & BZHo$ {nVmOr g§JrVH$ma Wo & Amn nhbo 
nrgm {díd{dÚmb` _| d¡Ú{H$` {dkmZ H$m AÜ``Z {H$`m, bo{H$Z 
~mX _| AmnZo AnZm {df` ~XbH$a J{UV Am¡a VËdkmZ _| 
AÜ``Z Ama§^ {H$`m & AmnZo bmobH$ Am¡a D$na go {JaZodmbr 
{d{^Þ dñVwAm| H$s J{V (doJ) go g§~§{YV à`moJm| Ho$ ~mao _| H$m`© 
Ama§^ {H$`m &

IJmobemó Ho$ joÌ _| AmnHo$ Ûmam {H$`m J`m H$m`© AX²^wV Wm Am¡a CgHo$ {b`o AmnH$mo 
^anya à{g{Õ àmá hþB© & {díd Ho$ {d{^Þ nhbyAm| H$mo OmZZo Ho$ {b`o AmnZo XÿaXe©H$ 
(Q>o{bñH$mon - telescope) H$m {Z_m©U {H$`m &

1614 _| H$mona²{ZH$g² H$m {gÕm§V gm¡a_§S>b H$m Ho$ÝÐ gy`© h¡ H$mo AZw_moXZ H$aZo Ho$ 
H$maU Amn Q>rH$m àhma Ho$ {eH$ma hþ`o & ̀ h {dMma AWdm dmX Cg g_` ~hþV H«$m§{VH$mar 
bJVm Wm, Š`m| {H$ Cg O_mZo _| A{YH$ Va bmoJ H$m {dídmg Wm {H$, n¥Ïdr gm¡a_§S>b 
H$m Ho$ÝÐ h¡ & 1616 _| ñWmZr` MM© Zo Bg Vah Ho$ {gÕm§Vm| H$m à{VnmX H$aZo Ho$ H$maU 
AmnH$m ~{hîH$ma {H$`m J`m &

1632 _| AmnH$s nwñVH$ Dialogue Concerning The Two Chief World 
Systems {Og_| H$mona²{ZH$g² Ho$ {gÕm§V Ho$ nj Am¡a {damoY _| dmX Am¡a à{VdmX Wo & 
BgHo$ {b`o Amn H$mo Xmofr R>>ham J`m Am¡a AmOrdZ H$mamdmg H$s gOm gwZmB© JB© {Og 
~mX _| ñWmB© J¥h~§YZ Ho$ {b`o H$_ H$s JB© &

1638 _| AmnH$s nwñVH$ Discoveries Concerning Two New Sciences 
H$m àH$meZ hþAm {Og_| "J{V {Z`_' Am¡a `m§{ÌH$ {dkmZ Ho$ {gÕm§V Ho$ ~mao _| AZoH$ 

g§emo{YV {dMma Wo & Amn H$m Xohm§V 1642 _| hþAm &

{díd (The universe) :
J«h, ZjÌ (Vmao), M§Ð_m, AmH$mer` {nÊS> (H$m`), Yyb, n¥Ïdr na ahZodmbo 

g^r àmUr, gñ` (dZñn{V) Am¡a BZ g^r Ho$ ~rM _| ahZodmbm {demb eyÝ`Vm 
Am¡a AÝ` g^r {_bH$a {díd ~Zm h¡ &

{díd H$s {dembVm h_mar H$ënZm go ^r A{YH$ {demb h¡ & {díd H$s 
{dembVm _| d¥{Õ hmoZo Ho$ {gÕm§V {dkmZr à{VnmXZ H$aVo h¢ & {díd Ho$ ~mao _| 
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AÜ``Z Am¡a à`moJ H$aZodmbo d¡km{ZH$m| H$mo IJmob {dkmZr (astronomers) 
H$hVo h¢ & AmH$m{e` {nÊS>m| (H$m`m|) Ho$ ~mao _| AÜ``Z {H$`o OmZodmbo {dkmZ 
H$s emIm H$mo IJmob {dkmZ (astronomy) H$hVo h¢ &
Vmam_§S>b (Constellations) :

Vmam| Ho$ g_yh H$mo Vmam_§S>b H$hVo h¢ & Vmam_§S>b _| Vmao EH$ Xÿgao Ho$ ZOXrH$ 
Am`o O¡go {XImB© XoVo h¡,  {Oggo  H$moB© {dÝ`mg ~ZVm h¡ &

Vmam_§S>b dmñV{dH$ _| ApñVËd _o§ hr Zht h¡ & CZ‘| {dZm°¶mg Ho$db H$mën{ZH$ 
aImE| h¢& Omo CZ_| ahZodmbo Vmao H$mo OmoS>Zo go ~ZVr h¡ & Vmam_§S>b h_oem nyd© 
go npíM_ {Xem _| J{Verb {XIVm h¡ &

àmMrZ H$mb _| ~rO ~moZo Ho$ {bE Ed§ _§S>b H$mQ>Zo Ho$ {bE {H$gmZ bmoJ 
Vmam_ÊS>bm| Ho$ gmnoj ñWmZm| H$mo XoIVo Wo&  ZjÌ _§S>b _| ahZodmbo Vmam| H$mo 
nhMmZZo Ho$ {bE _ÊS>b Ho$ Zm_ Ho$ gmW J«rH$ Ajam| H$mo Cn`moJ H$aVo h¢& 

CXmhaU… Amo[a`Z _| AË`§V àH$me_mZ Vmao H$mo ~rQ>m Amoar/`w{Zg H$hVo h¢&  
Bgo arJb Zm_ go nhMmZVo h¢& 

{dMma H$s{OE&

H¥${f Am¡a, Obg§Mma ì`dñWm _| Vmam_ÊS>b H¡$go ghm`H$ hþE?

AmO h_ {OZ Vmam _§S>bm| H$mo OmZVo h¢, CZH$m Zm_ J«rH$ _| h¡ & 1929 _| 
AVamîḯ>r` IJmobr` g§K (International Astronomical Union - IAU) _| 
AmH$me _| ahZodmbo 88 Vmam_§S>bm| Ho$ Zm_ A{YH¥$V ê$n go n[a^m{fV {H$ ò J ò & 
IJmob {dkmZr AÜ``Z {H$ ò AmH$me _| ahZodmbo ñWmZm| Ho$ ~mao _| OmZZo Ho$ {b ò, 
Bg Vah AmH$mer` ZŠem V¡̀ ma {H$`m J`m & A~ h_ Hw$N> Vmam_§S>bm| Ho$ ~mao _| 
OmZ|Jo &

AmH¥${V 6.2 : Agm© _oOa

1. Agm© _oOa (Ursa major) :  
Agm© _oOa (Ursa major) EH$ b¡{Q>Z 

eãX h¡, {OgH$m AW©  ~S>r arN> (larger 
bear) Bg Vmam_§S>b H$mo J«oQ>> {~`a (sreat 
bear) ^r H$hVo h¢ & `h nyao gmb ^a ^r 
{XImB© XoVm h¡, bo{H$Z E{àb _{hZo _| A{V 
CÎm_ ar{V go ñnï>V… {XImB© XoVm h¡ & BgH$m 
^maVr` Zm_ gá{f© h¡ & 
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Bgo OmZ br{OE :
n¥Ïdr Ho$ YyU©Z Ho$ H$maU 23 K§Q>o 
56 {_{ZQ> Am¡a 4.59 goH|$S> Ho$ ~mX 
amV _| Vmao AnZo Cgr ñWmZ na 
dmng AmVo h¢ & Bgo ZjÌ {XZ 
AWdm Vmam {XZ (Sidereal day 
or Star day) H$hVo h¢ 

Bgo OmZ br{OE :
Agm© _oOa Ho$ 7 AË`§V àH$me_mZ 
Vmao CËnÞ H$aZodmbo {dÝ`mg H$mo 
(EpñQ´>O_²-asterism) H$mo A_o[aH$m 
Am¡a Ho$ZS>m _| {~J² {S>ßna (Big 
Dipper) Am¡a B§½b¢S> Am¡a Am`ab¢S> 
_| ßbmC (Plough) H$hVo h¢ &

2. Agm© _mBZa (Ursa minor) :	

AmH¥${V 6.3 : Amgm© _mBZa

Agm© _mBZa EH$ b¡{Q>Z eãX h¡, {OgH$m AW© 
N>moQ>r arN> (smaller bear) `h CÎmar AmH$me _| 
{XImB© XoVm h¡ & Šbm{S>`g² Q>mbo_r Ûmam ~Zm`r JB© 48 
Vmam_§S>bm| H$s gyMr _| `h ^r EH$ h¡, Omo AmYw{ZH$ 
88 Vmam_§S>bm| _| ^r EH$ h¡ &

Y«wd ZjÌ (Y«wd Vmam -pole star) Bg Vmam_§S>b 
H$m EH$ Vmam h¡ & Bg Vmam_§S>b H$m ^maVr` Zm_ 
bKwgá{f© h¡ &

Bgo OmZ br{OE :
~S>r arM (great bear) H$s Vah N>moQ>r arN> (little bear) H$s ny±N> ^r EH$ 
~S>o Må_M (H$aNw>b) Ho$ _yR> (XñVm) H$s Vah h¡ & AV… BgH$m Zm_ {bQ>b 
{S>ßna² (little dipper) h¡ &

Bgo OmZ br{OE :
Y«wd Vmam EH$ AË`§V à_wI Vmam h¡, Omo {XImB© XoVm h¡ & `h n¥Ïdr Ho$ KyU©Z 
Aj Ho$ grY _| h¡ & Bgo ^y{_ Ho$ CÎma AWdm X[jU Y«wd go XoIZo na grYm 
erf© na {XImB© XoVm h¡ &
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H$m`©H$bmn 6.1 : 
Amdí`H$ gm_J«r :  am§H$m (Q>rZ² -tin) H$s nVbr nÞr {d{^Þ Vmam_§S>b Ho$ 
_w{ÐV \$moQ>mo à{V`m±, EH$ {d^mOH$ `w½_ &
gyMZm : 
{d{^Þ Vmam_§S>bm| H$s _w{ÐV \$moQ>mo à{V`m| Ho {d{^Þ g_yhm| H$mo XoZm Mm{hE &
{dYmZ : 

AmH¥${V  6.4

1) {Q>Z H$s nVbr nÞr na Vmam_§S>b Ho$ 
\$moQ>mo à{V H$mo {~N>mBE & 
2) {d^mOH$ `w½_ H$m Cn`moJ H$aHo$ Vmam| 
(ZjÌm|) Ho$ ñWmZ na {N>Ð ~ZmB`o &  
3) g§~§{YV Vmam_§S>bm| Ho$ Zm_ H$s nÅ>r`m| 
H$mo Q>rZ H$s nÞr na {MnH$mBE & BZ 
Vmam_§S>bm| H$mo Xrdma na AWdm nX} na 
àX{e©V H$s{OE & EH$ A§Yoam ẁº$ H$_ao 
_| Q>rZ H$s nVbr nÞr Ho$ nrN>o go Q>mM© go 
àH$m{eV H$s{OE Am¡a Vmam_§S>b Ho$ Zm_ 
H$mo {XImB©E AWdm {b{IE & 

3. Amo[a`Z² (Orion) : 

AmH¥${V  6.5 : Amo[a`Z² 
Vmam_§S>b

Amo[a`Z² Vmam_§S>b H$mo amV _| AmH$me _| nhMmZZm 
~hþV AmgmZ h¡ Ama erVFVw _| JmoMa hmoVm h¡ & 
AË §̀V M_H$sbo gmV (7) Vmam| H$m g_yh Am¡a AZoH$ 
Añnï> jrU Vmam| Ho$ g_yh go ẁº$ h¡ & ~rQ>obOyO Am¡a 
amBOob Bg Vmam_§S>b Ho$ Xmo AË §̀V M_H$sbo Vmao§ h¢& 
Amo[a`Z² H$mo {X h§Q>a² ̂ r hH$Vo h¢ & BgH$m ̂ maVr` Zm_ 
‘hmì¶mY h¡ &
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	 Amo[a`Z² Vmam_§S>b H$s ghm`Vm go AË`§V àH$me_mZ ZjÌ gr[a`g² H$m ^r 
nVm bJm gH$Vo h¢ & Bg {MÌ H$m {ZarjU H$s{OE &

Bgo OmZ br{OE :
gr[a`g ZjÌ gy`© go Xmo JwUm ~S>m h¡ & Bgo  
S>mJ² ñQ>ma  ^r H$hVo h¢ & `h H¡${Zg _oOa 
Zm_H$ Vmam_§S>b _| h¡ & no{g{\$H$ _hmgmJa 
_| Ob`mZ H$aZo Ho$ {bE EH$ _mJ©Xe©H$ Ho$ 
ê$n _| `h ghm`Vm H$aVm h¡ &

AmH¥${V 6.6 : Amo[a`Z Ho$ gmW gr[a`g²

am{eMH«$ (Zodiac constellations) am{e`m| Ho$ Vmam_§S>b :

~mah {d{^Þ Vmam_§S>b {_bH$a am{eMH«$ ~ZmVo h¢ & `o g^r Vmam_§S>b EH$ 
XrK©d¥ÎmmH$ma g_Vb _| ahVo h¢ & g^r J«h Am¡a M§Ð_m ^r Bgr g_Vb _| ahVo h¢& 
`o ~mah Vmam_§S>b (ZjÌ nw§O) h¡ & _of (Aries), d¥f^ (Taurus), {_WwZ 
(Gemini), H$H©$ (Cancer), qgh (Leo), H$Ý`m (Virgo), Vwbm (Libra), 
d¥píMH$ (Scorpius), YZw (Sagittarius),  _H$a (Capricorn),  Hw§$^ 
(Aquarius)  Am¡a  _rZ (Pisces), am{e¶mo| H$o Vmam‘§S>b h¡§&

AmH¥${V 6.7 : am{eMH«$ (am{e ZjÌnw§O)

Bgo OmZ br{OE :

AmH$me _| gy`© Ho$ nW H$m Zjm XrK©d¥Îmr` g_Vb h¡ &

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



105

{díd _| ahZodmbr J¡boŠgr`m± (Galaxies in the universe) :
Vmao (ZjÌ), A{Zb (J¡g) Am¡a Yybr H$Um| Ho$ g_yh Omo Amng _| JwéËd go 

OwS>o ahVo h¡, Cgo J¡boŠgr (galaxy) H$hVo h¢ &

gy`©, n¥Ïdr (^y_r) M§Ð_m AÝ` J«h Am¡a {XImB© XoZodmbo g^r Vmao Am¡a Omo 
{XImB© Zht XoVo do g~ Vmao, {Og J¡boŠgr _| h¡, Cgo AmH$meJ§Jm AWdm jranW 
(milky way) H$hVo h¢ &

{díd _| AZoH$ AZoH$ J¡boŠgr`m± h¡, Omo Amn OmZVo h¡ & A~ h_ {d{^Þ 
àH$ma H$s J¡boŠgr`m| Ho$ ~mao _| nT>|Jo &
J¡boŠgr`m| _| àH$ma (Types of galaxies) :

J¡boŠgr`m| _| CZHo$ {XImB© XoZodmbo AmH$ma Ho$ AmYma na VrZ àH$ma H$s h¡& 
do h¡ - XrK©d¥ÎmmH$ma, g{n©b Am¡a A{Z`{_V J¡boŠgr`m± &

1.	 XrK©d¥ÎmmH$ma J¡boŠgr`m± (Elliptical galaxies) : 

AmH¥${V  6.8 : XrK©d¥ÎmmH$ma J¡boŠgr

XrK © d ¥ÎmmH$ma Job op³g¶m o | ‘ o |   
~hþV àmMrZ ZjÌ gpå‘{bV ‘mZm OmVm 
h¢&  {dkm{Z¶m| H$m H$hZm h¡ ¶o g~go 
gm‘mÝ¶ àH$ma Ho$ Jobo³gr h¢&  Am¡a N>moQ>o 
g{n©b Jobop³g¶m| Ho$ nañna Q>H$amd go 
CËnÞ hþE h¢& 

2.	 g{n©b J¡boŠgr`m± (Spiral    galaxies) :  

AmH¥${V  6.9 : g{n©b J¡boŠgr

  
g{n©b J¡boŠgr`m| _| _Ü` _| EH$ MnQ>r  

Ho$ÝÐr` {S>ñH$ (disk) Am¡a Cgo g{n©b AmH$ma H$s 
^wOm`| hmoVr h¡ & BZ_| Vma|, J¡g (A{Zb) Am¡a Yyb 
ahVr h¡ & J¡boŠgr H$m Ho$pÝÐ` ̂ mJ _| Vmam| H$s gm§ÐVm 
ahVr h¡, {Ogo C^ma (bulge) H$hVo h¢ & h‘mar 
Jobo³gr g{n©b AmH$ma H$s h¡&
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3.	 A{Z`{_V J¡bopŠg`m± (Irregular galaxies) : 

AmH¥${V 6.10 : A{Z`{_V J¡boŠgr

`{X J¡boŠgr H$m H$moB© {ZpíMV {Z`{_V  AmH$ma Zht 
hmo Vmo, Cgo A{Z`{_V J¡boŠgr H$hVo h¢ &  A{YH$Va 
A{Z`{_V J¡boHŠsgr`m± EH$ g_` _| XrK©d¥ÎmmH$ma 
AWdm g{n©b J¡boŠgr Wr, Omo JwéËdmH$f©U ItMmd _| 
Aì`dñWm Ho$ H$maU {dê${nV hmoH$a A{Z`{_V AmH$ma 
H$s ~Zr h¡ &

Bgo OmZ br{OE :

VrZ àH$ma Ho$ J¡boŠgr`m| H$m {ddaU ES²>{dZ² nmodob² hã~b² Zo AnZr nwñVH$ The 
Realm of the Nebulae 1936 _| hr à{VnmXZ H$aZodmbm _m¡{bH$ àdV©H$ h¡ &

  

Bgo OmZ br{OE :

AmH¥${V 6.11 : ES²>{dZ² 
nmodob hã~b

  ES²>{dZ² nmodob² hã~b² EH$ A_o[aH$m Ho$ IJmob {dkmZr h¢& EH$ AÀN>o 
{dÚmWu do Am¡a EH$ CÎm_ EW{bQ> Wo& ~MnZ go {dkmZ _| Amgº$ Wo &
  1910 _| {MH$mJmo {díd{dÚmb` _| J{UV, IJmob {dkmZ Am¡a VËdkmZ 
{df`m| H$m AÜ``Z {H$`m h¡ & Cgr {díd {dÚmb` go 1917 _| BÝhm|Zo 
IJmob {dkmZ _|  S>mŠQ>aoQ> (Ph.D) H$s CnmYr àmá H$s & H¡$b\$mo{Z©`m Ho$ 
_mCÝQ> {dëgZ² AmãOd|Q>ar _| godm H$aZo bJ| &  AmnHo$ g§emoYZm| _| jranW 
(AmH$me J§Jm) Ho$ {d{^Þ J¡boŠgr`m| H$m g§emoYZ AË`§V _hËd H$m h¡ &
 {d{^Þ àH$ma H$s J¡boŠgr`m| Ho$ dJuH$aU Ho$ {dYmZ H$mo ~Vm`m & Amn Zo 
J¡boŠgr`m| H$mo CZ_| ahZodmbo A§e, Xÿar, AmH$ma Am¡a M_{H$bmnZ Ho$ AmYma na CZH$m dJuH$aU 
{H$`m & Bg g§X^© _| BÝhmoZo {ZarjU {H$`m {H$ J¡boŠgr go BZ g^r {ZarjUm| Ho$ AmYma na 1929 
_| AmnZo hã~b {Z`_ H$mo {Zê${nV {H$`m & Bggo {díd H$s Am`w H$s JUZm _| ghm`Vm {_br 
Am¡a `h {gÕ hþAm H$s {díd {dembVm _| {dñV¥V hmo ahr h¡ & Omo {~J ~¢J {gÕm§V Ho$ g_W©Z 
_| h¡ &
     IJmob {dkmZ Ho$ {b`o BZH$s XoZ Ho$ {b`o 1948 _| AmŠg\$moS>© H$s ¹$s¨g² H$m°boO Ho$ {b`o 
Jm¡admpÝdV ì`{º$ Ho$ ê$n _| MwZo J`o & _mD±$Q> nmbmo_ma AmãOa²doQ>ar _| hmbo XÿaXe©H$ H$m 
A{^H$ën H$aHo$ ñWm{nV H$admHo$, g~go nhbo Cn`moJ H$aZodmbo ì`{º$ Ho$ ê$n _| Jm¡ad àmá 
{H$`m &
   AmnH$m XohmÝV 1953 _| hþAm & AmnH$mo drjUr` ~«÷m§S> {dkmZ Ho$ {nVm_h (OZH$) Ho$ 
ê$n _| Am¡a XÿañW Vmam| Ho$ _mJ©Xe©H$ Ho$ ê$n _| `mX {H$`m OmVm h¡ &
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H$m`©H$bmn 6.2 : EH$ Vmam_§S>b (Z^mo_§S>b -planetarium) H$m g§Xe©Z 
H$s{OE & XÿaXe©H$ (telescope) Ho$ Cn`moJm| Ho$ ~mao _| Om{Z`o & AmnZo Omo 
XoIm h¡, CZHo$ a§JrZ {MÌ {ZH$mbH$a AnZr H$jm _| ~VmBE &

XrK©d¥ÎmmH$ma H$j (Elliptical orbit) : 

AmH¥${V 6.12 

n¥Ïdr Ho$ Mmamo Amoa H$j _| M§Ð_m

EH$ AmH$mer` {nÊS> Ho$ Mmam| Amoa 
EH$ Xÿgam AmH$mer` {nÊS> M¸$a bJmZo 
Ho$ nW H$mo H$j (orbit) H$hVo h¢ & H$j 
H$m AmH$ma Š`m h¡ ? Š`m g^r H$jmo| H$m 
AmH$ma EH$ hr hmoVm h¡ ?

H$m`©H$bmn 6.3 : 
Amdí`H$ gm_[J«`m± : 2 Q>moMo OmZodmbo {nZ² EH$ b§~m _moQ>m YmJo H$m Qw>H$S>m 
(O¡go H$s ~Q>m hþAm YmJm), g\o$X H$mJO, _¥Xþ ~moS>©, nopÝgb Am¡a aoIZr (ê$ba)
{dYmZ : 

Fig. 6.13

MaU 1 : _¥Xþ ~moS>©  na  EH$  g\o$X  H$mJX H$mo  {~N>mB©E 
& Q>moMo OmZodmbo Xmo  {nZm| H$m  WmoS>m  A§Va  (g_Pmo 12 
go. _r.)  na Q>mo{ME 
  
MaU 2 : AmH¥${V _| ~Vm`o O¡go _moQ>o YmJo Ho$ Qw>H$S>o go EH$ Hw$§S>br ~ZmB©E, Omo 
XmoZm| {nZm| Ho$ Mmam| Amoa aho & 

AmH¥${V 6.14

MaU 3 : Hw§$S>br _| EH$ nopÝgb H$mo ZmoH$ na IS>o H$s{OE Am¡a 
Cgo Kw_mB©E Vm{H$ YmJm nopÝgb Am¡a XmoZm| {nZm| Ho$ ~rM ItMr 
hþB© ~Zr aho & 
MaU 4 : A~ nopÝgb H$mo KS>r H$s {Xem _| (X[jUmdV©) MbmB©`o, Am¡a Ü`mZ aIo 
{H$ YmJm nhbo H$s Vah XmoZm| {nZm| go VZmd `wº$ ItMm hþAm aho Am¡a nopÝgb 
H$mo MbmVo aho, Vm{H$ dh AnZr Ama§{^H$ ñWmZ Am Om`o &

Bg Vah àmá aoImH¥${V  XrK©d¥Îmr` h¡ &
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Hw$N> AmH$mer` {nÊS> d¥ÎmmH$ma H$j _| MbVr h¡ Vmo, A{YH$Va AmH$mer` 
[nÊS>m| H$m H$j ItMo hþE d¥Îm AWdm AÊS>mH$ma h¡ & BZ AmH$ma H$mo XrK©d¥ÎmmH$ma 
H$hVo h¢& gm¡a_§S>b _| g^r J«h Am¡a CnJ«h XrK©d¥ÎmmH$ma H$j _| Ky_Vo h¢ &

Bgo OmZ br{OE :
gy`© Am¡a J«hm| Ho$ ~rM JwéËdmH$f©Ur` nañna g§~§Y ({H«$`m) Ho$ H$maU J«h 
XrK©d¥ÎmmH$ma H$j _| MbVo h¢ & AÝ` AmH$mer` {nÊS> ^r Bgr Vah XrK©d¥ÎmmH$ma 
H$j _| Ky_Vo h¢ & OmohÞog² Ho$nba nhbm IJmob {dkmZr h¡, {OÝhm|Zo J«hm| Ho$ 
H$j Ho$ AmH$ma Ho$ ~mao _| MMm© ewê$ H$s Wr &

àH$medf© H$s n[aH$ënZm (Concept of light year):
10 {Q´>{b`Z (1013) {H$bmo_rQ>a Ho$ g_mZ  Bgo OmZ br{OE :

1 àH$me df© = 1016 _rQ>a
Xÿar H$s BH$mB© H$mo àH$medf© H$hVo h¢ & A§Vam©ï´>r` 
IJmob{dkmZ g§K (IAU) H$s n[a^mfm Ho$ AZwgma 
{Zdm©V _| EH$ Ow{b`g² df© (1 df©) _| àH$me 
Ûmam V` H$s JB© Xÿar H$mo EH$ àH$me df© H$hVo h¢ &

Bgo OmZ br{OE :

hã~b A§V[aj XÿaXe©H$ {díd _| g~go Xÿa ahZodmbr dñVw AWm©V 13.3 {~{b`Z²  
Xÿa ahZodmbr J¡boŠgr (MACSO647- JD) H$m {MÌ ItMm h¡ &
- Zmgm (NASA) Zd§~a 15, 2012

Bgo OmZ br{OE :
1838 _| \«o${S´>H²$ ~ogob² gy`© H$mo N>moS>H$a AÝ` EH$ ZjÌ H$s Xÿar H$mo _mnZo _| 
àW_ ~ma g\$b hþE &

`mX a{IE :

�� J«h, ZjÌ, M§Ð_m, CnJ«h AmH$mer` {nÊS>, Yyb, n¥Ïdr na g^r àmUr Am¡a 
noS> nm¡Yo Am¡a CZHo$ ~rM _| ahZodmbr {demb eyÝ`Vm Am¡a AÝ` g^r {_bH$a 
{díd ~Zm h¡ &

�� Vmam| Ho$ g_yh H$mo Vmam_§S>b H$hVo h¢ &
�� Vmao, A{Zb Am¡a Yy{b H$Um| Ho$ g_yh Omo Amng _| JwéËd go OwS>o ahVo h¢, 

Cgo J¡boŠgr H$hVo h¢ &
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�� n¥Ïdr {Og J¡boŠgr _| h¡ dh jranW (milky way) AWdm AmH$meJ§Jm h¡ &

�� jranW EH$ g{n©b J¡boŠgr h¡ &

�� J¡boŠgr _| VrZ àH$ma h¡ - XrK©d¥ÎmmH$ma, g{n©b Am¡a A{Z`{_V J¡boŠgr &

�� {Zdm©V _| EH$ df© _| àH$meÛmam V` {H$`o OmZodmbr Xÿar H$mo EH$ àH$me df© 
H$hVo h¢ &

Aä`mg

I. BZHo$ Zm_ ~VmBE :

1.	 AmH$m{e` {nÊS>m| Ho$ ~mao _| AÜ``Z {H$`o OmZodmbo {dkmZ H$s emIm &

2.  ZjÌm| H$m EH$ g_yh {Ogo Zm_ {X`m J`m h¡ &

3.  {Zdm©V _| EH$ df© _| àH$me Ûmam V` H$s JB© Xÿar &

II.	{ZåZ àíZm| Ho$ CËVa {b{IE :

1.	 {díd {H$go H$hVo h¢ ?

2.	 J¡boŠgr {H$go H$hVo h¢ ?

3.	 h_mar J¡boŠgr H$m Zm_ ~VmB©E & dh {H$g àH$ma H$s J¡boŠgr h¡ ?

4.	 BZH$s n[a^mfm Xr{OE :

	 A) XrK©d¥Îmr` J¡boŠgr

	 Am) g{n©b J¡boŠgr

	 B) A{Z`{_V J¡boŠgr

5.	 H$j {H$go H$hVo h¢ ? CgH$m AmH$ma Š`m h¡ ?

6.	 BZH$m {ddaU Xr{OE :

	 A) Agm© _oOa	   Am) Agm© _mBZa	     B) Amo[a`Z²

RR RR RR
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KQ>H$ - 7
amgm`{ZH$ ~§Y

(CHEMICAL BONDING)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� OS> J¡gm| H$s gyMr ~Zm`|Jo &

�� OS> J¡gm| H$s BboŠQ´>mZr` g§aMZm ñ_aU H$a|Jo &

�� amgm`{ZH$ ~§Y H$s n[a^amfm X|Jo &

�� amgm`{ZH$ ~§Ym| H$s gyMr ~Zm`|Jo &

�� ghg§`moOH$ ~§Y Am¡a Am`{ZH$ ~§Y n[a^m{fV H$a|Jo &

�� _ybVËd Am¡a `m¡{JH$m| _| ~Z| amgm`{ZH$ ~§Ym| Ho$ CXmhaU X|Jo &

�� ghg§`moOH$ Am¡a Am`{ZH$ ~§Y _| A§Va H$a|Jo &

�� ghg§`moOr$ Am¡a A`m{ZH$ Am¡a ̀ m¡{JH$ _ybVËdm| Ho$ bjUm| H$r gyMr ~Zm`|Jo &

{díd H$s àË`oH$ dñVw _| pñWaVm àmá H$aZo H$m JwU hmoVm h¡ & 

agm`Zkm| Zo ImoO {H$`m h¡ {H$ hr{b`_², {Z`m°Z, AaJmZ, {H«$nQ>m°Z Am¡a aoS>m°Z 
O¡go Hw$N> _ybVËd pñWa AWdm VWñW _ybVËd h¢ & Ego VQ>ñW _ybVËdm| Ho$ ApÝV_ 
N>X _| Xmo AWdm AmR> BboŠQ´>mZ hmoVo h¢ & Ego _ybVËdm| H$mo Zmo~b J¡g (noble 
gas) AWdm OS> J¡g (inert gas) AWdm Anê$nVm J¡g (rare gas) H$hVo h¢ &

Bgo OmZ br{OE :
{h{b`_ _| EH$ hr N>X (K-N>X) hmoVm h¡ Am¡a Cg_| Xmo BboŠQ´>mZ hmoVo h¡ & Bg 
àH$ma Ho$ g§aMZm H$mo Û¡Y (duplet configuration) g§aMZm H$hVo h¢ & AÝ` 
g^r VQ>ñW _ybVËdm| Ho$ A§{V_ N>X _| AmR> BboŠQ´>m°Z hmoVo h¢ & Ego g§aMZm H$mo 
Aï>H$ g§aMZm (octet configuration) H$hVo h¢ &

gmo{ME :
OS> J¡g A{H«$`merb hmoVo h¢ & Š`m| ?

{ZåZ{b{IV Vm{bH$m _| {X`o hþE Zmo~b J¡gm| Ho$ BboŠQ´>mZr` g§aMZm H$m 
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AÜ``Z H$s{OE :

Zmo~b J¡g/
OS>J¡g g§Ho$V na_mUw g§»`m BboŠQ´>mZm| H$m {dVaU

K L M N O P

{hbr`_ He 2 2

{Z`m°Z Ne 10 2 8

AaJm°Z Ar 18 2 8 8

{H«$nQ>m°Z Kr 36 2 8 18 8

OoZm°Z Xe 54 2 8 18 18 8

aoS>m°Z Rn 86 2 8 18 32 18 8

AmH¥${V 7.1 : Zmo~b J¡gm| H$s BboŠQ´>mZr` g§aMZm

Zmo~b> J¡gm| Ho$ Abmdm AÝ` g§aMZm {OZ _ybVËdm| _| hmoVr h¡ do VQ>ñWVm 

{ZåZ ê$n go àmá H$aVo h¢ &

1.	 Xÿgao na_mUwAm| go BboŠQ´>mZm| Ho$ ñWmZm§VaU go (BboŠQ´>mZm| H$mo XoZo AWdm 

àmá H$aZo go)

2.	 Xÿgao na_mUw go BboŠQ´>mZm| H$s ̂ mJrXmar H$aZo go & BboŠQ´>mZm| Ho$ nwZa{dVaU 

Ho$ H$maU amgm`{ZH$ A{^{H«$`mE± MbVr h¡ &
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_ybVËd Am¡a `m¡{JH$m| Ho$ AUw V¡`ma hmoZo Ho$ AZoH$ H$maU hmoVo h¢ & Eogm EH$ 
H$maU h¡ BboŠQ´>mZr` g§aMZm &

gmo{S>`_ _ybVËd na {dMma H$s{OE & CgH$s BboŠQ´>mZr` g§aMZm 2, 8, 1 h¡& 
gmo{S>`_ Ho$ A§{V_ N>X H$m EH$ BboŠQ´>mZ CgHo$ ApñWaVm H$m H$maU h¡ & pñWaVm 
àmá H$aZm CgH$m JwU hmoVm h¡ & `h ŠbmoarZ, {OgH$s BboŠQ´>mZr` g§aMZm 2, 
8, 7 h¡, gmo{S>`_ go OwS>H$a gmo{S>`_ ŠbmoamBS> V¡`ma H$aVo hþE pñWaVm àmá H$a 
gH$Vm h¡ &

gmo{S>`_ ŠbmoamBS> (NaCl) V¡`ma hmoZo _| BboŠQ´>mZm| H$m nwZa{dVaU H¡$go hmoVm 
XoIVo h¢ & 

Na Cl Na Cl

gmo{S>`_ + ŠbmoarZ   gmo{S>`_ A`m°Z + ŠbmoamBS> A`m°Z

        
2,8,1  2,8,7  2,8  2,8,8 {

gmo{S>`_ ŠbmoamBS AUw

AmH¥${V 7.2 : NaCl _| ~Zm A`m{ZH$ ~§Y

gmo{S>`_ ŠbmoamBS> V¡`ma hmoZo _|, gmo{S>`_ EH$ BboŠQ´>mZ Imo boVm h¡ Am¡a 
ŠbmoarZ Cgo àmá H$aVm h¡ & Bg BboŠQ´>mZm| Ho$ nwZa{dVaU go XmoZm| gmo{S>`_ Am¡a 
ŠbmoarZ ñWmB© AdñWm àmá H$aVo h¢ & gmo{S>`_ Am¡a ŠbmoarZ Ho$ na_mUwAm| Ho$ 
~rM EH$ àH$ma H$m AmH$f©U ~b CËnÞ hmoVm h¡ & Bg AmH$f©U ~b (force of 
attraction) H$mo amgm`{ZH$ ~§Y (chemical bond) H$hVo h¢ &

Xmo na_mUwAm| Ho$ A§{V_ N>X Ho$ BboŠQ´>mZm| Ho$ nwZa{dVaU Ho$ H$maU CËnÞ 
nañna AmH$f©U AWdm l¥§Ibm H$mo EH$ amgm`{ZH$ ~§Y H$hVo§ h¢ &

gmo{S>`_ na_mUw H$m EH$ BboŠQ´>mZ, ŠbmoarZ na_mUw H$mo ñWmZm§V[aV hmoZo go 
gmo{S>`_ HŠbmoamBS> AUw _| ~§Y V¡`ma hmoVm h¡ & amgm`{ZH$ ~§Y AÝ` ar{V`m| go 
^r ~Z gH$Vo h¢ &
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amgm`{ZH$ ~§Ymo Ho$ àH$ma (Types of chemical bonds) :
amgm`{ZH$ ~§Ymo _| Xmo àH$ma h¢ &
1.	 BboŠQ´>modobÝQ> ~§Y AWdm A`m{ZH$ ~§Y &
2.	 gh g§`moOH$ ~§Y AWdm H$modob§Q> ~§Y

Bgo OmZ br{OE :

AmH¥${V 7.3

    dmëQ>a bS>{dJ Oy{b`g H$mogob O_©Z Ho$ EH$ ^m¡{VH$ emók 
Wo & do _Zwî` - {H«$`m {dkmZ (physiology) Am¡a XdmB© _| Zmo~b 
nwañH$ma (1910) {dOoVm Ab~©Q> H$mogob Ho$ nwÌ Wo &

dmëQ>a H$mogob H$mo CZHo$ amgm`Z ~§Y {gÕm§V Ho$ {bE OmZm 
OmVm h¡ & CÝhm|Zo 1916 _|, A`m{ZH$ ~§Y (Aï>H$ {Z`_) {gÕm§V 
àñVwV {H$`m &

1.	 BboŠQ´>modobÝQ> ~§Y AWdm A`m{ZH$ ~§Y 
	 (Electrovalent bond or Ionic bond) :

{ZåZ{b{IV ̀ m¡{JH$m| CËnÞ BboŠQ́>modobÝQ> AWdm Am`m{ZH$ ~§Y Ü`mZ go Xo{IE &

nmoQ>m{e`_ ŠbmoamBS> `m¡{JH$ Ho$ {Z_m©U _| nmoQ>m{e`_ Ho$ A§{V_ N>X H$m EH$ 
BboŠQ´>mZ, ŠbmoarZ Ho$ 7 BboŠQ´>mZ `wº$ A§{V_ N>X _| ñWmZm§V[aV hmoVm h¡ &

nmoQ>m{e`_ 
na_mUw 
2,8,8,1

ŠbmoarZ na_mUw 
2,8,7

nmoQ>m{e`_ A`mZ 
2,8,8

ŠbmoarZ A`mZ 
2,8,8{

nmoQ>m{e`_ ŠbmoamBS> AUw

AmH¥${V 7.4 : KCl _| ~Zm A`m{ZH$ ~§Y

K Cl K Cl    
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A`m{ZH$ ~§Y H$m EH$ Am¡a CXmhaU h¡ _o¾oer`_ AmŠgmBS> &

{_o¾oer`_ na_mUw
2,8,2

AmŠsgrOZ 
na_mUw 
2,6

_o¾oer`_ A`mZ
2,8

AmŠgrOZ A`mZ 
2,8

_o¾oer`_ AmŠgmBS> AUw

Mg O Mg O

AmH¥${V 7.5 : MgO _| {ZåZ A`m{ZH$ ~§Y

_o¾oer`_ na_mUw H$s BboŠQ́>mZr` g§aMZm 2, 8, 2 h¡ & AmŠgrOZ H$s BboŠQ́>mZr` 
g§aMZm 2, 6 h¡ & _o¾oer`_ na_mUw AnZo Xmo BboŠQ´>mZ Imo boVm h¡ Am¡a VQ>ñW 
g§aMZm (2, 8) àmá H$aVo hþE (2,8) H$s VQ>ñW g§aMZm àmá H$aVm h¡ &

Cnamoº$ gmo{S>`_ ŠbmoamBS>, nmoQ>mer`_ ŠbmoamBS> Am¡a _o¾oer`_ AmŠgmBS> _| 
EH$ AWdm Xmo BboŠQ´>mZm| Ho$ g§nyU© ñWmZm§VaU go na_mUwAm| Ho$ ~rM EH$ l¥§Ibm 
~ZVr h¡ &

EH$ _ybVËd Ho$ EH$ na_mUw go Xÿgao na_mUw _| BboŠQ´>mZm| Ho$ ñWmZm§VaU go 
~Zm ~§Y BboŠQ´>modobÝQ> ~§Y AWdm EH$ A`m{ZH$ ~§Y H$hbmVm h¡ & BboŠQ´>mdob§Q> 
AWdm A`m{ZH$ ~§Y go {Z{_©V `m¡{JH$m| H$mo BboŠQ´>mdob§Q> AWdm A`m{ZH$ `m¡{JH$ 
H$hVo h¢ &

Bgo OmZ br{OE  :

�� Xmo na_mUw A`m{ZH$ ~§Y {Z_m©U H$aVo h¢ `{X na_mUw Ho$ A§{V_ N>X _| 1, 
2 AWdm 3 BboŠQ´>mZ hmoVo h¢ Am¡a AmgmZr go BZ BboŠQ´>mZm| Imo boVo h¢ &

�� Xÿgao na_mUw Ho$ A§{V_ N>X _| 5, 6 AWdm 7 BboŠQ´>mZ hmoVo h¢ Am¡a AmgmZr 
go BboŠQ´>mZm| H$mo àmá H$aVo h¡ &
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2.	 ghg§`moOH$ ~§Y (Covalent bonds) :

h¡S´>moOZ H$s na_mUw g§»`m 1 h¡ & AWm©V CgHo$ EH¡$H$ VWm A§{V_ N>X _| EH$ 
hr BboŠQ´>mZ hmoVm h¡ & pñWaVm àmá H$aZo, Cgo AnZo N>X nyU© H$aZo _| 1 Am¡a 
BboŠQ´>mZ H$s Amdí`H$Vm hmoVr h¡ & AmB©E, h_ 2 h¡S´>moOZ na_mUwAm| Ho$ g§`moJ 
na {dMma H$aVo h¢ &

h¡S´>moOZ na_mUw  
1

h¡S´>moOZ na_mUw  
1

h¡S´>moOZ AUw
(^mJXmar {H$`m hþAm EH$ BboŠQ´>mZ `w½_)

H  H (EH$b ghg§`moOH$ ~§Y )

H H H H

AmH¥${V 7.6 :  H2  V¡`ma hmoZo _| ~Zm ghg§`moOH$ ~§Y

`hm± àË`oH$ h¡S´>moOZ na_mUw EH$ BboŠQ´>mZ H$s ̂ mJrXmar H$aVm h¡ Am¡a {h{b`_ 
g§aMZm àmá H$aVo hþE Xÿgao H$mo VQ>ñW ~Zm XoVo h¢ & Bg h¡S´>moOZ AUw H$mo H _ 
H.  go {Zê${nV H$aVo h¢ &  ‘ _ ’  gy{MV H$aVm h¡ {H$ EH$ BboŠQ´>mZm| H$s OmoS>r 
^mJrXmar H$s JB© h¡ & `h EH$b gh g§`moOH$ ~§Y h¡ &

ŠbmoarZ na_mUw H$s BboŠQ´>mZr` g§aMZm 2, 8, 7 h¡ & ŠbmoarZ AUw ~ZZo Ho$ 
{bE BboŠQ´>mZm| H$s EH$ OmoS>r H$s ^mJrXmar hmoVr h¡ Am¡a EH$b ghg§`moOH$ ~§Y 
{Z_m©U hmoVm h¡ &

h¡S´>moOZ na_mUw  
2,8,7

ŠbmoarZ na_mUw 
2,8,7

ŠbmoarZ AUw
Cl  Cl (EH$b ghg§`moOH$ ~§Y)

Cl Cl Cl Cl

AmH¥${V 7.7 : Cl2 AUw {Z_m©U hmoZo _| ~Zm ghg§`moOH$ ~§Y
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A~ h_  BboŠQ´>mZm|  H$s OmoS>r H$s ^mJrXmar go ~Z| EH$  `m¡{JH$  na {dMma 
H$aVo h¢ &

h¡S´>moOZ na_mUw  
1

ŠbmoarZ na_mUw 
2,8,7

HCl  AUw
H  Cl (EH$b ghg§`moOH$ ~§Y)

Cl ClH H

AmH¥${V 7.8 : HCl  H|$ {Z_m©U _| ~Zm ghg§`moOH$ ~§Y

h¡S´>moOZ Am¡a ŠbmoarZ na‘mUw BboŠQ´>mZm| H$s OmoS>r H$s ^mJrXmar H$aVo h¡S´>moOZ 
ŠbmoamBS> AUw V¡`ma H$aVo h¢ & h¡S´>moOZ ŠbmoamBS> AUw _| EH$b ghg§`moOH$ ~§Y 
~ZVm h¡ &

AmŠgrOZ AUw H$m V¡`ma hmoZm (Formation of oxygen molecule) :

AmŠgrOZ na_mUw  
2,6

AmŠgrOZ na_mUw  
2,6

AmŠgrOZ AUw
(BboŠQ´>mZm| H$s Xmo Omo{S>`m| H$s ^mJrXmar H$aVo h¢)

0 = 0 (Û` ghg§`moOH$ ~§Y)

O O O O

AmH¥${V 7.9 : O2 _| ~Zm ghg§`moOH$ ~§Y

AmŠgrOZ na_mUw H$s BboŠQ´>mZr` g§aMZm 2, 6 h¡ & AmŠgrOZ AUw {Z_m©U 
hmoVo g_` BboŠQ´>mZm| H$s Xmo OmoS>r H$s ^mJrXmar hmoVr h¡ Am¡a 2 na_mUw ñWmB© 
~ZVo h¡ VWm Aï>H$ g§aMZm àmá H$aVo h¢ & Bgo O=O go {Zê${nV H$aVo h¢ & 
"=' gy{MV H$aVm h¡ {H$ BboŠQ´>mZm| H$s 2 OmoS>r H$s ^mJrXmar hmoVr h¡ ¶h Û` 
g§hg§`moOH$ ~§Y h¡ &
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Z¡Q´>moOZ AUw H$m {Z_m©U hmoZm (Formation of nitrogen molecule) :

Z¡Q´>moOZ 
na_mUw 
2,5

Z¡Q´>moOZ 
na_mUw 
2, 5

Z¡Q´>moOZ AUw
(BboŠQ´>mZm| H$s VrZ OmoS>r`m| H$s ^mJrXmar hmoVr h¡)

N ≡ N  (Ì` ghg§`moOH$ ~§Y)

N N N N

AmH¥${V 7.10 : N2 _| ghg§`moOH$ ~§Y

Z¡Q´>moOZ H$s BboŠQ´>mZr` g§aMZm 2, 5 h¡ & Z¡Q´>moOZ AUw {Z_m©U hmoZo _| BboŠQ´>mZm| 
H$s VrZ Omo{S>`m| H$s ^mJrXmar hmoVr h¡ {Oggo XmoZm| na_mUw ñWmB© hmoH$a Aï>H$ 
g§aMZm àmá H$aVo h¢ & Bgo N ≡ N go {Zê${nV H$aVo h¢ & ‘ ≡ ’ gy{MV H$aVm h¡ 
{H$ BboŠQ´>mZm| H$s VrZ OmoS>r`m| H$s ̂ mJrXmar hmoVr h¡ Am¡a Ì` ghg§`moOH$ ~§Y h¡ &

BZ CXmhaUm| _|, h¡S´>moOZ, ŠbmoarZ, h¡S´>moOZ ŠbmoamBS>, AmŠgrOZ Am¡a Z¡Q´>moOZ, 
AUw ~ZVo g_` _| BboŠQ́>mZm| H$s EH$, Xmo AWdm VrZ OmoS>r`m| H$s ̂ mJrXmar hmoVr h¡ &

AYmpËdH$ na_mUwAm| Ho$ EH$ AWdm A{YH$ BboŠQ´>mZm| H$s nañna ^mJrXmar 
go OwS>o Xmo na_mUw _| ~Zm amgm`{ZH$ ~§Y ghg§`moOH$ ~§Y (covalent bond) 
AWdm AmpÊdH$ ~§Y (molecular bond) h¡ &

ghg§`moOH$ ~§Y go ~Z| AUw AWdm `m¡{JH$ ghg§`moOr AUw (covalent 

molecule) AWdm ghg§`moOr `m¡{JH$ (covalent compound) H$hVo h¢ &

Bgo OmZ br{OE :

�� Xmo na_mUw _| ghg§`moOH$ ~§Y V^r ~ZVm h¡ O~ na_mUw BboŠQ´>mZm| H$mo 
AmgmZr go Imo Zht boVo &

�� XmoZm| AUw A{YH$ ~b go àË`oH$ na_mUw Ho$ ^mJrXmar H$m BboŠQ´>mZ OmoS>r H$mo 
AmH${f©V Zht H$aVo &

�� h¡S´>moOZ H$mo AndmX _mZVo hþE, XmoZm| na_mUw Ho$ A§{V_ N>X _| 5, 6, AWdm 
7 BboŠQ´>mZ hmoVo h¢ &
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A`m{ZH$ `m¡{JH$ Am¡a ghg§`moOr `m¡{JH$m| Ho$ {d{eï> JwUY_© hmoVo h¢ & 
{ZåZ{b{IV Vm{bH$m XmoZm| Ho$ ~rM gm_mÝ` AÝVa ñnï> H$aVm h¡ &

H«$.g§ JwUY_© A`m{ZH$ `m¡{JH$ ghg§`moOr `m¡{JH$

1. g§aMZm
gm_mÝ` Vmn_mZ na 
adoXma, H$R>moa, ^§Jya  
hmoVo h¢ &

gm_mÝ` Vmn_mZ na _¥Xþ, 
R>mog, Ðd, AWdm J¡g 
AdñWm _| hmoVo h¢ &

2. MmbH$Vm
{db`Z AWdm J{bV 
AdñWm _| {dYwÎm Ho$ 
gwMmbH$ hmoVo h¢ &

gm_mÝ`V… {dYwÎm Ho$ 
Hw$MmbH$ (J«m\$mBQ> H$mo 
N>moS>H$a)

3. JbZm§H$ Am¡a 
H$dWZm§H$

JbZm§H$ Am¡a H$dWZm§H$ 
XmoZmo Cƒ hmoVo h¢ &

JbZm§H$ Am¡a H$dWZm§H$ 
{ZåZ hmoVo h¢ &

4. {dbo`Vm

nmZr _| {dbo`erb 
naÝVw ~|OrZ O¡go O¡{dH$ 
{db`Z _| A{dbo`erb 
hmoVo h¢ &

nmZr _| A{dbo`erb 
naÝVw O¡{dH$ {db`Zm| 
{db`erb &

5. KZËd Cƒ KZËd {ZåZ KZËd

6. pñWaVm ~hþV pñWa ~hþV ApñWa
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Bgo OmZ br{OE :
�� hrao _| ghg§`moOr ~§Y hmoVo h¢ naÝVw dh ~hþV H$R>moa nXmW© h¡ &

�� J«m\$mBQ> _| Ho$db ghg§`moOr ~§X hmoVo h¢ naÝVw dh {dYwÎm H$m gwMmbH$ h¡ &

Bgo OmZ br{OE :

AmH¥${V 7.11

    Or.EZ. by{dg A_o[aH$m Ho$ ^m¡Vamgm`Zk Wo Ho$db 24 
df© H$s Am`y _| CÝhm|Zo Ph.D nXdr àmá H$s Wr & 

    CÝhm|Zo Valence And The Structure Of Atom 
And Molecules Zm_H$ nwñVH$ {bIm Am¡a ghg§`moOr 
`m¡{JH$m| _| BboŠQ´>mZ `w½_ ~§Y H$mo ñnï> {H$`m & g§`moOr N>X 
Ho$ BboŠQ´>mZm| Ho$ by{dg {~ÝXÿ (dot) {Zê$nU H$m n[aM` 
H$adm`m & S>rQ>EowQ>r[a`_ na {H$`m hþAm BZH$m H$m`© ^r 

                 gamhZr` h¡ &

`mX a{IE

�� {h{b`_, {Z`m°Z, AaJm°Z, {H«$ßQ>mZ, OoZm°Z Am¡a aoS>m°Z Zmo~b AWdm OS> J¡g h¢ &

�� Zmo~b J¡gm| Ho$ A§{V_ N>X _| Xmo AWdm AmR> BboŠQ´>mZ hmoVo h¢ & do pñWa 
_ybVËd hmoVo h¢ &

�� _ybVËd Omo pñWa Zht hmoVo do BboŠQ´>mZm| Ho$ ñWmZm§VaU AWdm ^mJoXmar Ûmam 
pñWaVm àmá H$aVo h¢ &
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�� _ybVËd Am¡a `m¡{JH$m| Ho$ AUwAm| H$s aMZm _| CZH$s BboŠQ´>mZr` g§aMZm H$m 
à_wI nmÌ hmoVm h¡ &

�� Xmo na_mUwAm| Ho$ A§{V_ N>X Ho$ BboŠQ´>mZm| Ho$ nwZa{dVaU Ho$ H$maU CËnÞ 
nañna AmH$f©U AWdm l¥§Ibm H$mo EH$ amgm`{ZH$ ~§Y H$hVo h¢ &

�� amgm`{ZH$ ~§Y _| Xmo àH$ma h¢  -

	 1. BboŠQ´>mdobÝQ> ~§Y AWdm A`m{ZH$ ~§Y 

	 2. ghg§`moOr ~§Y AWdm ApÊdH$ ~§Y

�� EH$ _ybVËd Ho$ EH$ na_mUw go Xÿgao _| BboŠQ´>mZm| Ho$ ñWmZm§VaU go ~Zm ~§Y 
BboŠQ´>modobÝQ> ~§Y AWdm A`m{ZH$ ~§Y H$hbmVm h¡ &

�� gmo{S>`_ ŠbmoamBS>, nmoQ>m{e`_ ŠbmoamBS> Am¡a _o¾o{e`_ AmŠgmBS> A`m{ZH$ 
`m¡{JH$ h¢ &

�� AYmpËdH$ na_mUwAm| Ho$ EH$ AWdm A{YH$ BboŠQ´>mZm| H$s nañna ^mJrXmar go 
OwS>o Xmo na_mUw _| ~Zm amgm`{ZH$ ~§Y ghg§̀ moOH$ ~§Y AWdm AmpÊdH$ ~§Y h¡&

�� h¡S´>moOZ, ŠbmoarZ, h¡S´>moOZ ŠbmoamBS>, AmŠgrOZ Am¡a Z¡Q´>moOZ, ghg§`moOH$ 
`m¡{JH$ h¢ &

�� h¡S´>moOZ, ŠbmoarZ Am¡a h¡S´>moOZ ŠbmoamBS> EH$b ghg§`moOH$ ~§Y h¡ &

�� AmŠgrOZ Û` ghg§`moOH$ V¡`ma H$aVm h¡ &

�� Z¡Q´>moOZ Ì` ghg§`moOH$ ~§Y h¡ &

�� A`m{ZH$ Am¡a ghg§`moOH$ `m¡{JH$m| Ho$ {d{eï> JwUY_© hmoVo h¢ & 
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Aä`mg

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

1.	 EH$ N>X `wº$ na_mUw Bg g§aMZm àmá H$aZo H$m à`ËZ H$aVo h¢ &

A) Aï>H$	 Am) Û`

B) Ì`r	 d) BZ _| go H$moB© Zht

2.	 AÝ` _ybVËdm| go g§`moJ H$aVo g_` ŠbmoarZ Bg g§aMZm àmá H$aVm h¡ & 

A) AaJm°Z	 Am) hr{b`_

B) {Z`m°Z	 B©) {H«$âQ>m°Z

3.	 `h EH$ Zmo~b J¡g h¡ &

A) ŠbmoarZ	 Am) H¡$pëe`_

B) aoS>m°Z	 B©) AmŠgrOZ

4.	 Zmo~b J¡g {ZåZ H$maU go A{H«$`merb hmoVo h¢ &

A) Û` g§aMZm	

Am)	Aï>H$ g§aMZm

B) Û` Am¡a Aï>H$ g§aMZm

B©) Û` AWdm Aï>H$ g§aMZm

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

1.	 gmo{S>`_ H$s BboŠQ´>mZr` g§aMZm  __________ h¡ &

2.  nmoQ>m{e`_ ŠbmoamBS> AUw _| ~Zm amgm`Z ~§Y BboŠQ́>moZm| Ho$ __________ 
Ho$ H$maU ~ZVm h¡ &

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



122

3. 	A`m{ZH$ `m¡{JH$ AnZo __________ AdñWm _| {dYwÎm Ho$ Hw$MmbH$ 
hmoVo h¢ &

4. ghg§`moOH$ `m¡{JH$mo H$mo __________ `m¡{JH$ ^r H$hVo h¢ &

5.	 A`{ZH$ ~§Y H$mo __________ ~§Y ^r H$hVo h¢ &

III.	{ZåZm| Ho$ Zm_ {b{IE :

1.	 OS> J¡g {Og_| Ho$db Xmo BboŠQ´>mZ hmoVo h¢ &

2.	 OS> J¡g {OgH$s na_mUw g§»`m 36 h¡ &

3.	 Û` ghg§`moOr ~§Y `wº$ AUw &

4.	 nmZr _| {dbo`erb `m¡{JH$m| _| gm_mÝ`V… CnpñWV ~§Y &

5.	 Xmo àH$ma Ho$ amgm`{ZH$ ~§Y &

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

1.	 hr{b`_,  OoZm°Z,  AaJm°Z,  aoS>m°Z &

2.	 gmoS>{`_ ŠbmoamBS>,  nmoQ>m{e`_ ŠbmoamBS>,  

	 h¡S´>moOZ ŠbmoamBS>,  _o¾o{e`_ ŠbmoamBS> &  

3.	 h¡S´>moOZ,  ŠbmoarZ,  h¡S´>moOZ ŠbmoamBS>,  Z¡Q´>moOZ &

V.	 {ZåZm| Ho$ {bE H$maU Xr{OE :

1.	 amgm`{ZH$ A{^{H«$`m H$m hmoZm &

2.	 A`m{ZH$ `m¡{JH$m| Ho$ JbZm§H$ Am¡a H$dWZm§H$ Cƒ hmoVo h¢ &

3.	 gm_mÝ` Vmn_mZ na ghg§`moOH$ `m¡{JH$ _¥Xþ KZ, Ðd AWdm J¡g ê$n _| 
hmoVo h¢ &
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VI. {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 ApñWa _ybVËd pñWaVm H¡$go àmá H$a boVo h¢ ?

2.	 _ybVËd  VWm  `m¡{JH$m| Ho$  AUwAm|  Ho$  V¡`ma  hmoZo  _|  H$m¡Zgm  à_wI  
KQ>H$  hmoVm h¡ ?

3.	 gmo{S>`_ ŠbmoamBS> _| {Z_m©U hmoZo Ho$ A`m{ZH$ ~§Y {Zê${nV H$aZo H$s 
AmH¥${V It{ME &

4.	 {ZåZm| H$s n[a^mfm {b{IE : 

A) amgm`{ZH$ ~§Y

Am) A`m{ZH$ ~§Y 

B) ghg§`moOH$ ~§Y

5.	 g_w{MV AUwAm| _| V¡`ma hmoZodmbo {ZåZ ~§Y {Zê${nV H$aZo H$s AmH¥${V`m± 
It{ME &

A) EH$ ghg§`moOH$ ~§Y

Am) Û` ghg§`moOH$ ~§Y

B) Ì` ghg§`moOH$ ~§Y

6.	 A`m{ZH$ `m¡{JH$ {H$go H$hVo h¢ ? Xmo CXmhaU Xr{OE &

7.	 ghg§`moOH$ `m¡{JH$ {H$go H$hVo h¢ ? Xmo CXmhaU Xr{OE &

8.	 A`m{ZH$ `m¡{JH$ Am¡a ghg§`moOH$ ~§Y Ho$ ~rM Mma A§Va {b{IE &

RR RR RR
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KQ>H$ - 8

amgm`{ZH$ A{^{H«$`mE|
(CHEMICAL REACTIONS) 

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� ^m¡{VH$ n[adV©Z Am¡a amgm`{ZH$ n[adV©Z _| A§Va H$a|Jo &

�� A{^{H«$`m H$m AW© ñ_aU H$a|Jo &

�� amgm`{ZH$ A{^{H«$`mAm| Ho$ àH$ma g_P|Jo &

�� amgm`{ZH$ g_rH$aU {X ò OmZo na amgm`{ZH$ A{^{H«$`m Ho$ àH$ma nhMmZ|Jo &

�� 	gab amgm`{ZH$ g_rH$aU {bIZo H$m H$m¡eë` ~T>m`|Jo &

�� 	AmŠgrOZ H$s V¡`mar _| CnH$aUm| H$s ì`dñWm H$s AmH¥${V ItM|Jo &

�� à`moJembm _| AmŠgrOZ V¡`ma H$aZo Ho$ CnH$aU ì`dpñWV H$a|Jo &

�� 	H$m~©Z S>m` AmŠgmBS> V¡`ma H$aZo _| CnH$aUm| H$s ì`dñWm H$s AmH¥${V 
IrM|Jo&

�� H$m~©Z S>m` AmŠgmBS> V¡`ma H$aZo Ho$ CnH$aU ì`dpñWV H$a|Jo & 

h_mao Amg nmg hmoZodmbo n[adV©Zm| go h_ n[a{MV h¢ & CZ_| h_ Hw$N> `mX 
H$a b|Jo & Š`m AmnH$mo bJVm h¡ {H$ `o g^r n[adV©Z EH$ hr àH$ma Ho$ h¢ & bmoho 
go ~Zr dñVwAm| H$mo dm`w _| aIZo na O§J bJVm h¡ & b¡H²${Q>H$ Amåb Ho$ H$maU 
XÿY Xhr ~ZVm h¡ & bmoho H$m O§J bJZm hm{ZH$maH$ h¡ naÝVw XÿY H$m Xhr ~ZZm 
Cn`moJr h¡ & AZno[jV n[adV©Z {Z`§{ÌV H$aZo Am¡a Ano[jV n[adV©Zm| H$mo doJ 
go MbmZo Ho$ {bE h_| amgm`{ZH$ A{^{H«$`mAm| H$m AÜ``Z H$aZm Amdí`H$ h¡ &

H$m`©H$bmn 8.1 : EH$ H$mJO H$m Qw>H$S>m br{OE, Cgo \$mS> Xr{OE & H$mJO Ho$ 
Qw>H$S>m| H$s VwbZm H$s{OE & AmnH$mo Š`m {XImB© XoVm h¡ ? H$mJO Ho$ Qw>H$S>o g_mZ 
AWdm AbJ _mn Am¡a AmH$ma Ho$ hmo gH$Vo h¢ & Š`m H$moB© ZB© dñVw V¡`ma hþB© 
h¡? Zht, H$moB© ZB© dñVw V¡`ma Zht hþB© & 
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AmnZo Ka na à`ËZ H$sOE : EH$ H$n nmZr \«$sOa (freezer) _| a{IE& 
dh ~\©$ ~ZVm h¡& Cgo ~mha {ZH$mbH$a Hw$N> g_` Ho$ {bE Iwbm a{IE & dh 
nmZr ~ZVm h¡ & Bg g§X^© _| ^r, H$moB© ZB© dñVw V¡`ma Zht hþB© &

Eogo n[adV©Z ^m¡{VH$ n[adV©Z h¢ &

{Og n[adV©Z _| H$moB© ZB© dñVw V¡`ma Zht hmoVr Cgo ^m¡{VH$ n[adV©Z 
(physical change) H$hVo h¢ &

H$m`©H$bmn 8.2 : EH$ H$mJO H$m Qw>H$S>m ObmB©E & Amn Š`m XoIVo h¢ ? Hw$N> 
J¡g CËnÞ hmoVm h¡ Am¡a Hw$N> amI ~ZVm h¡ & Š`m amI _| H$mJO Ho$ JwU hmoVo 
h¢? Zht & amI EH$ ZB© dñVw h¡, {Og_| H$mJO Ho$ H$moB© JwUY_© Zht h¢ &

H$m`©H$bmn 8.3 : EH$ naIZbr _| Xmo M_M e¸$a br{OE & naIZbr Ja_ 
H$s{OE & Amn Š`m XoIVo h¢ ? Hw$N> J¡g CËnÞ hmoVo h¢ Am¡a EH$ H$mbm Adjon 
go e¸$a dm{ng àmá H$a gH$Vo h¢ ? Zht, `h H$mbm Adjon Z`m nXmW© h¡ &

Eogo n[adV©Z amgm`{ZH$ n[adV©Z h¢ &

{Og n[adV©Z _| ZB© dñVw V¡̀ ma hmoVr h¡ Cgo amgm`{ZH$ n[adV©Z (chemical 

change) H$hVo h¢ & 

Cnamoº$ CXmhaUm| Ûmam h_ ̂ m¡{VH$ n[adV©Z Am¡a amgm`{ZH$ n[adV©Z _| A§Va 
àH$Q> H$a gH|$Jo &

^m¡{VH$ n[adV©Z amgm`{ZH$ n[adV©Z

1. H$moB© ZB© dñVw V¡`ma Zht hmoVr & 1. ZB© dñVw V¡`ma hmoVr h¡ &

2. ^m¡{VH$ {dYmZm| Ûmam _yb dñVw 
AmgmZr go àmá H$a gH$Vo h¢ &

2. ^m¡{VH$ {dYmZm| go _yb dñVw AmgmZr 
go àmá Zht H$a gH$Vo h¢ &
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{ZåZ n[adV©Zm| H$mo ^m¡{VH$ n[adV©Z Ed§ amgm`{ZH$ n[adV©Z _| dJuH¥$V 
H$s{OE &

1.	 \$b H$m nH$Zm

2.	 nmZr H$m ~mînrH$aU

3.	 bH$S>r Ho$ VIVo H$m Qy>Q>Zm

4.	 XyY H$m \$Q> OmZm

5.	 bH$S>r H$m ObZm

amgm`{ZH$ n[adV©Z bmZodmbr à{H«$`m H$mo amgm`{ZH$ A{^{H«$`m (chemical 

reaction) H$hVo h¢ &

amgm`{ZH$ n[adV©Zm| go ZB© dñVwE| CËnÞ hmoVr h¢ & amgm`{ZH$ A{^{H«$`mAm| 
_| _w»` ê$n go Mma àH$ma h¢ & do h¢ -

1.	 amgm`{ZH$ g§`moJ

2.	 amgm`{ZH$ {d^OZ

3.	 amgm`{ZH$ {dñWmnZ

4.	 amgm`{ZH$ Û{dñWmnZ

amgm`{ZH$ g§`moJ (Chemical combination) :

H$m`©H$bmn 8.4 : EH$ ~rH$a _| WmoS>m H¡$b{e`_ AmŠgmBS> AWdm Obm MyZm 
br{OE & Yrao Yrao Bg_| nmZr {_bmB©E & ~rH$a H$mo ñne© H$s{OE & Š`m AmnH$mo 
Vmn_mZ _| H$moB© n[adV©Z _mby_ hmoVm h¡ ? 

H¡$b²{e`_ AmŠgmBS> nmZr Ho$ gmW VoOr go à{V{H«$`m H$aVm hþAm MyZm nmZr 
V¡`ma H$aVm h¡ Am¡a ~S>o à_mU _| D$î_m CËg{O©V hmoVr h¡ &

H¡$b²{e`_ AmŠgmBS> + nmZr H¡$b{e`_  → H¡$b²{e`_ h¡S´>mŠgmBS>

Bg A{^{H«$`m _| H¡$b{e`_ AmŠgmBS> Am¡a nmZr Ho$ g§`moJ go EH$ CËnmXH$ 
H¡$b{e`_ h¡S´>mŠgmBS> CËnÞ hmoVm h¡ & 
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Egr A{^{H«$`m {Og_| Xmo AWdm A{YH$ A{^H$maH$ g§`moJ H$aHo$ EH$ Z`m 
CËnmXH$ V¡`ma H$aVr h¡, Cgo amgm`{ZH$ g§`moJ (combination reaction) 
H$hVo h¢ &

AmB©E, g§`moJ Ho$ Hw$N> Am¡a CXmhaUm| na {dMma H$aVo h¢ &
1.	 H$mo`bo H$m ObZm
	 H$m~©Z + AmŠgrOZ → H$m~©Z S>m` AmŠgmBS>
2.	 h¡S´>moOZ Am¡a AmŠgrOZ go nmZr H$m V¡`ma hmoZm 
	 h¡S´>moOZ + AmŠgrOZ → nmZr
3.	 grgo Ho$ gë\$mBS> H$mo Ja_ H$aZo na, dh dm`w Ho$ AmŠgrOZ Ho$ gmW 

g§`moJ H$aZo go grgo H$m gë\o$Q> V¡`ma hmoVm h¡ &
	 grgo H$m gë\$mBS> + AmŠgrOZ → grgo H$m gë\o$Q>
	     (H$mbm)				     (g\o$X)
4.	 _o¾o{e`_  H$mo dm`w  _| ObmZo  na,  dh  _o¾rer`_ AmŠgmBS> CËnÞ 

H$aVm h¡&
	 _o½Zoer`_ + AmŠgrOZ → _o¾o{e`_ AmŠgmBS>
Cnamoº$ g^r A{^{H«$`mAm| _| Xmo AWdm A{YH$ dñVwE| amgm`{ZH$ ê$n g§`moJ 

H$aHo$ EH$ dñVw CËnÞ H$raVo h¢ & `o g^r A{^{H«$`mE| amgm`{ZH$ g§`moJ Ho$ 
CXmhaU h¡ & 

Xmo AWdm A{YH$ dñVwE| (_ybVËd AWdm `m¡{JH$) g§`moJ H$aHo$ EH$ Z`r dñVw 
V¡`ma H$aVo h¡, Cg A{^{H«$`m H$mo amgm`{ZH$ g§`moJ A{^{H«$`m (chemical 
combination reaction) H$hVo h¢ &

gm_mÝ`V… g^r g§`moJ H$s à{V{H«$`mE| D$î_m CÝ_moMr (exothermic) hmoVr 
h¢& naÝVw A{^{H«$`m àma§^ H$aZo Ho$ {bE Hw$N> Cî_m D$Om© XoZr nS>Vr h¡ &

Bgo OmZ br{OE :

D$î_m CÝ_moMr A{^{H«$`m : {OZ A{^{H«$`mAm| _| Cî_m CËnÞ hmoVr h¡, CÝh| 
D$î_m CÝ_moMr A{^{H«$`mE| (exothermic reaction) H$hVo h¢ &
D$î_m emofr A{^{H«$`m : {Og A{^{H«$`m _| D$î_m emo{fV hmoVr Cgo D$î_memofr 
(endothermic reaction) H$hVo h¢ &
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amgm`{ZH$ {d^OZ (Chemical decomposition) : 

h_ g^r à{V{XZ D$Om© àmá H$aZo Ho$ {bE Amhma H$m godZ H$aVo h¢ & h_mao 
godZ {H$`o hþE Amhma _| H$b\$, àmoQ>rZ Am¡a dgm g_m{dï> hmoVo h¢ & bo{H$Z BZ 
KQ>H$m| H$mo h_mao aº$ _| g_mdo{eV Zht {H$`m Om gH$Vm h¡ & Cgo hO_ H$aZm  
hmoJm& nmZr _| A{dbò erb O{Q>b ̀ m¡{JH$m| H$mo {H$ÊdH$ (enzyme) (EÝOmB_) H$s 
CnpñW{V _| nmZr _| {dbo`erb hmoZo O¡go `m¡{JH$ H$mo {d^OZ H$aZo H$s {H«$`m H$mo 
nmMZ {H«$`m (digestion) H$hVo h¢ & nmMZ EH$ àH$ma H$m amgm`Z {d^OZ h¡ &

amgm`Z {d^OZ A{^{H«$`mAm| H$mo Vmn, àH$me AWdm {dYwÎm nm[aV H$aZo 
Ûmam CËnÞ H$a gH$Vo h¢ &

H$m`©H$bmn 8.5 : EH$ naIZbr _| Xmo Må_M grgm H$m Z¡Q´>oQ> br{OE & Hw$N> 
g_` Ho$ {bE VnmB©E & AmnH$mo Š`m {XImB© XoVm h¡ ? 

h_o bmb ̂ yao a§J H$m Yw§Am {ZH$bVm {XImB© XoVm h¡ & ̀ h Z¡Q´>moOZ S>m` AmŠgmBS> 
J¡g h¡ & BgHo$ gmW - gmW AmŠgrOZ ^r CËg{O©V hmoVm h¡ & EH$ nrbm a§J H$m 
R>mog Adjon ah OmVm h¡ & `h grgm H$m _moZmŠgmBS> h¡ &

grgo H$m Z¡Q´>oQ>    grgm H$m _moZmŠgmBS> + Z¡Q´>moOZ S>m` AmŠgmBS> 

									         + AmŠgrOZ

agm`{ZH$ {d^OZ A{^{H«$`m Ho$ Hw$N> Am¡a CXmhaUm| na {dMma H$aVo h¢ &

1.	 `{X h_ EH$ naIZbr _| Zma§Jr a§J Ho$ A_mo{Z`_ S>¡ H«$mo_oQ> Ja_ H$aVo 
h¢, a§JhrZ Y§wAm {ZH$bVm h¡ & EH$ ham R>mog nXmW© Adjon Ho$ ê$n ah 
OmVm h¡ & `h H«$mo{_`_ AmŠgmBS> h¡ &

A_mo{Z`_ S>¡ H«$mo_oQ>  
Ja_ H$aZo na

  H«$mo{_`_ AmŠgmBS> + Z¡Q´>moOZ + nmZr	
(Zma§Jr)				    (ham)	         
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2.	 gmo{S>`_ ~m`H$m~m}ZoQ> (~oqH$J gmoS>m) H$mo Ja_ H$aZo na nmZr Am¡a H$m~©Z 
S>m` AmŠgmBS> CËnÞ hmoVo h¢ & {dg{O©V J¡g H$mo MyZo Ho$ nmZr _| go 
nm[aV H$aZo na Xÿ{Y`m ~ZVm h¡ & naIZbr _| ahZodmbm Adjon gmo{S>`_  
H$m~m}ZoQ> h¡ &

 	 gmo{S>`_ ~m` H$m~m}ZoQ> Ja_ H$aZo na  gmo{S>`_ H$m~m}ZoQ> + H$m~©Z S>m` 
	 AmŠgmBS> + nmZr   

 3.	nmoQ>m{e`_ ŠbmoaoQ> H$mo VnmZo na, AmŠgrOZ CËnÞ hmoVm h¡ &

 		  nmoQ>m{e`_ ŠbmoaoQ>  Ja_ H$aZo na
400K

  nmoQ>m{e`_ ŠbmoamBS> + 		
			    			   AmŠgrOZ

Bgo OmZ br{OE :
nmoQ>m{e`_ ŠbmoaoQ> H$mo nmoQ>m{e`_ ŠbmoamBS> Am¡a AmŠgrOZ _| {d^{OV H$aZo 
A{YH$  B§YZ bJVm h¡, Š`m| ̀ h à{H«$`m ~hþV Yr_r MbVr h¡& Bg_| WmoS>m _o¾rO 
S>m` AmŠgmBS> {_bmZo na A{^{H«$`m H$s J{V ~T>Vr h¡, O~ {H$ _o¾rO S>m` 
AmŠgmBS> {~Zm {H$gr n[adV©Z Ho$ Eogm hr ah OmVm h¡ & _o¾rO S>m` AmŠgmBS> 
CËàoaH$ (catalyst) Ho$ ê$n _| H$m`© H$aVm h¡ &

H$m`©H$bmn 8.6 : EH$ {MZr {_Å>r Ho$ VíVar _| MwQ>H$s ^a Mm§Xr H$m ŠbmoamBS> 
br{OE & BgH$m a§J Š`m h¡ ? `h g\o$X h¡ & Bg VíVar H$mo g`©àH$me _| WmoS>r 
Xoar Ho$ {bE a{IE & Hw$N> g_` ~mX CgH$m AdbmoH$Z H$s{OE &

Mm§Xr Ho$ ŠbmoamBS> H$m g\o$X a§J Yyn _| ^yam ~ZVm h¡ & `h BgH$m H$maU h¡, 
gy`©àH$me Ho$ H$maU Mm§Xr H$m ŠbmoamBS>, Mm§Xr Am¡a ŠbmoarZ _| n[ad{V©V hmoZm 
`hm±, `h A{^{H«$`m àH$me Ho$ H$maU CËnÞ hþB© h¡ &

{gëda ŠbmoamBS>  gy`©àH$me  {gëda (Mm§Xr) + ŠbmoarZ

Bg Vah, {gëda ~«mo_mBS>, (Mm§Xr H$m ~«mo_mBS>) gy`©àH$me _o§ aIZo na Mm§Xr 
Am¡a ~«mo{_Z _| n[ad{V©V hmoVm h¡ &

		  Mm§Xr H$m ~«mo_mBS>  gy`©àH$me  {gëda (Mm§Xr) + ~«mo{_Z
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	 `hr A{^{H«$`m ídoV Am¡a í`m_ (black and white) \$moQ>moJ«mnr _| Cn`moJr 
hmoVr h¡ &

Cnamoº$ g^r CXmhaUm| _|, EH$ dñVw, Xmo AWdm A{YH$ dñVwAm| _| {d^{OV 
hmoVr h¡ & Eogr A{^{H«$`mAm| H$mo amgm`{ZH$ {d^OZ A{^{H«$`mE| H$hVo h¢ &

	 EH$ dñVw Ho$ A{YH$ gab nXmWm] _| {d^{OV hmoZo H$s {H«$`m H$mo amgm`{ZH$ 
{d^OZ (chemical decomposition) H$hVo h¢ &

amgm`{ZH$ {dñWmnZ (Chemical displacement) :

H$m ©̀H$bmn 8.7 :  EH$ naIZbr _| Vm§~o Ho$ gë\o$Q> 
{db`Z (H$m°na gë\o$Q>) br{OE & Bg_| EH$ Z`r 
bmoho H$s H$sb a{IE & AmnH$mo Š`m {XImB© XoVm h¡? 
Hw$N> g_` Ho$ ~mX Amn XoI|Jo {H$ H$sb na Vm§~o H$s 
nVbr naV O_m hmo OmVr h¡& Bgo EH$ {XZ Ho$ {bE 
Eogo hr a{IE & AJbo {XZ naInZbr Xo{IE & Amn 
H$mo Š`m {XImB© XoVm h¡ ? Amn XoI|Jo {H$ A{YH$ 
Vm§~m H$sb na O_m hmo J`m h¡ Am¡a {db`Z ham 
hþAm h¡ & Š`m| ?

bmoho H$s H$sb

Vm§~o Ho$ gë\o$Q> 
H$m {db`Z

AmH¥${V 8.1 : amgm`{ZH$ {dñWmnZ

`hm± bmohm, Vm§~o Ho$ gë\o$Q> go Vm§~o H$mo {dñWm{nV H$aVm h¡ & bmohm, Vm§~o 
go A{YH$ {H«$`merb h¡ & Bg{bE dh Vm§~o Ho$ gë\o$Q> _| go Vm§~o H$mo {dñWm{nV 
H$aVm h¡& 

Vm§~o H$m gë\o$Q> + bmohm → Vm§~m + bmohm gë\o$Q>
  (Zrbm)         				    (ham) 

{db`Z H$m Zrbm a§J bmoho Ho$ gë\o$Q> Ho$ V¡`ma hmoZo na ham ~ZVm h¡ &

Bg àH$ma Ho$ A{^{H«$`m H$mo {dñWmnZ A{^{H«$`m (displacement reaction)  
H$hVo h¡§ &

    
    

   ©
KTBS  

Not 
to 

be
 re

pu
bli

she
d 

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



131

EH$ `m¡{JH$ _| go H$_ {H«$`merb _ybVËd H$mo A{YH$ {H«$`merb _ybVËd 
{dñWm{nV H$aZo Ho$ amgm`{ZH$ n[adV©Z H$mo amgm`{ZH$ {dñWmnZ A{^{H«$`m 
(chemical displacement reaction) H$hVo h¢ &

BZ à`moJm| H$mo à`ËZ H$s{OE : 

1.	 Xþ~©b Mm§Xr Ho$ Z¡Q´>oQ> {db`Z EH$ naIZbr _| br{OE & Bg_| EH$ Vm§~o 
H$s nÅ>r Sy>~mH$a a{IE & Amn XoI|Jo {H$ Vm§~o H$s nÅ>r na Mm§Xr O_m 
hmoVr h¡&

    Mm§Xr H$m Z¡Q´>oQ> + Vm§~m → Vm§~m Z¡Q´>oQ> + Mm§Xr

2.	 Xþ~©b h¡S´>moŠbmoarH$ Amåb EH$ naIZbr _| br{OE & Bg_| OñVo H$m MyU© 
{_bmB©E & amgm`{ZH$ A{^{H«$`m MbVr h¡ & J¡g CËnÞ hmoZo Ho$ H$maU 
~wb-~wbo {ZH$bVr h¡ & EH$ ObVr AJa~Îmr naIZbr Ho$ _y±h Ho$ nmg 
bmB©E & EH$ hëHo$ {dñ\$moQ> Am¡a nm°n Üd{Z Ho$ gmW h¡S´>moOZ J¡g CËnÞ 
hmoVm h¡ &

	 OñVm, h¡S´>moŠbmoarH$ Amåb go h¡S´>moOZ H$mo {dñWm{nV H$aVm h¡ &

  	 OñVm + h¡S´>moŠbmoarH$ Amåb → OñVo H$m ŠbmoamBS> + h¡S´>moOZ

3.	 EH$ ÐmoU (trough) _| nmZr br{OE & Bg_| gmo{S>`_ H$m EH$ N>moQ>m 
Qw>H$S>m a{IE& gmo{S>`_, nmZr Ho$ gmW \y$§\$H$maZo (hissing) H$s ÜdZr 
H$aVo hþE à{V{H«$`m H$aVm h¡ & Am¡a J¡g CËnÞ hmoZo H$s gyMZm XoVm h¡ 
& CËnÞ J¡g h¡S´>moOZ h¡ & gmo{S>`_, nmZr _| go h¡S´>moOZ H$mo {dñWm{nV 
H$aVm h¡ &

	 gmo{S>`_ + nmZr → gmo{S>`_ h¡S´>mŠgmBS> + h¡S´>moOZ 

gmo{ME :
gmo{S>`_ go CËnÞ J¡g H$mo H¡$go g§J«{hV H$a gH$Vo h¢ ?

4.	 bmb Vá bmoho na ~mîn nm[aV H$aZo na, bmohm nmZr _| go h¡S>omoOZ H$mo 
{dñWm{nV H$aVm h¡ &

	 bmohm + nmZr → bmoho H$m AmŠgmBS> + h¡S´>moOZ
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{dñWmnZ A{^{H«$`m _| h_o§ {ZåZ n[adV©Z {XImB© XoVo h¢ &

�� A{YH$ {H«$`merb YmVw Yrao - Yrao JbZo bJVm h¡ &

�� H$_  {H«$`merb YmVw,  A{YH$  {H«$`merb YmVw na EH$  naV  ê$n _|  g§J«{hV 
hmoVm h¡ &

�� {db`Z H$m a§J ~XbVm h¡ &

�� A{^{H«$`m Cî_m CÝ_moMr hmoZo na naIZbr Ja_ hmo OmVr h¡ &

{Û{dñWmnZ A{^{H«$`m 
(Double displacement reaction (Double decomposition)) :

H$m`©H$bmn 8.8 : 3ml gmo{S>`_ gë\o$Q> {db`Z EH$ naIZbr _| br{OE & 
3ml ~o[a`_ ŠbmoamBS> {db`Z Xÿgao naIZbr _| br{OE & Xmo {db`Zm| H$mo 
{_bmB©E & AmnH$mo Š`m {XImB© XoVm h¡ ? 

Amn XoIVo h¢ {H$, EH$ g\o$X, nmZr _| A{dbo`erb nXmW© V¡`ma hmoVm h¡ & 
nmZr _| A{dbo`erb `h nXmW© H$mo Adjon (precipitate) H$hVo h¢ & BgH$m 
H$maU Š`m h¡ ? g\o$X Adjon ~o[a`_ gë\o$Q> (BaSO4) h¡ & Xÿgam CËnmXZ 
gmo{S>`_ ŠbmoamBS> h¡, Omo {db`Z _| ah OmVm h¡ &

	 gmo{S>`_ gë\o$Q> + ~o[a`_ ŠbmoamBS> → ~o[a`_ gë\o$Q> + gmo{S>`_ ŠbmoamBS> 
							       (Adjon)

Eogr A{^{H«$`mE| {OZ _| A{^H$maH$m| Ho$ ~rM A`mZm| H$m {d{Z_` hmoVm h¡ 
{Û {dñWmnZ A{^{H«$`mE| H$hbmVr h¢ &

Xmo `m¡{JH$m| Ho$ {db`Z, à{V{H«$`m H$aHo$ A`mZm| Ho$ {d{Z_` go Xmo Z`o Jm¡{JH$ 
V¡`ma H$aZo H$s A{^{H«$`m H$mo {Û{dñWmnZ (double displacement) AWdm 
{Û{d^OZ A{^{H«$`m (double decomposition reaction) H$hVo h¢ & 

	 Xmo àH$ma H$s A{^{H«$`m`| hmoVr h¢ &

1.	 AdjonU A{^{H«$`m 
2.	 VQ>ñWrH$aU A{^{H«$`m 
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1. AdjonU A{^{H«$`m (Precipitation reaction) : 
Xmo `m¡{JH$ AnZo Obr` (aqueous) AdñWm _|, nmZr _| A{dbo`erb EH$ 

bdU H$mo EH$ CËnmXZ Ho$ ê$n V¡`ma H$aVo h¢ Eogr amgm`{ZH$ A{^{H«$`m H$mo 
AdjonU A{^{H«$`m H$hVo h¢ &

CXmhaU :  gmo{S>`_ gë\o$Q> Am¡a ~o[a`_ ŠbmoamBS> à{V{H«$`m H$aHo$ ~o[a`_ 
gë\o$Q> Am¡a gmo{S>`_ ŠbmoamBS> V¡`ma H$aVo h¢ &

H$m`©H$bmn 8.9 : grgo Ho$ Z¡Q´>oQ> Am¡a nmoQ>m{e`_ A`moS>mBS> Ho$ {db`Zm| H$mo  
{_bmB©E & AdjonU H$m a§J Š`m h¡ ? CËnÞ ̀ m¡{JH$ H$m¡Z-H$m¡Z go h¡ ? AdjonZ 
H$m a§J nrbm h¡ & `h A{dbo`erb grgo Ho$ A`moS>mBS> Ho$ H$maU go hþAm h¡ &

grgo H$m Z¡Q´>oQ> + nmoQ>m{e`_ A`moS>mBS> → grgo H$m A`moS>mBS> + nmoQ>m{e`_ 
Z¡Q´>oQ
                                    (nrbm AdjonU) >

nmoQ>m{e`_ Z¡Q´>oQ>

nrbm AdjonU 
grgo H$m A`moS>mBS>nmoQ>m{e`_ 

A`moS>mBS>
grgo H$m 
Z¡Q´>oQ>

+ → 

AmH¥${V 8.2 : AdjonU A{^{H«$`m  

2. VQ>ñWrH$aU A{^{H«$`m (Neutralization reaction) : 
Amåb Am¡a àË`måb Ho$ ~rM H$s à{V{H«$`m {Og_| bdU Am¡a nmZr V¡`ma hmoVo 

h¢, Cgo à{H«$`m H$mo VQ>ñWrH$aU A{^{H«$`m H$hVo h¢ &

CXmhaU : gmo{S>`_ h¡Ś>mŠgmBS> + h¡Ś>moŠbmoarH$ Amåb → gmo{S>`_ ŠbmoamBS> + nmZr
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AmŠgrOZ H$s V¡`mar (O2) (Preparation of Oxygen) :

g^r gO{d ídmg boVo h¢ & h_ Omo dm`w H$mo ídmg _| boVo h¢ Cg_| 21% 
Am`VZ H$m AmŠgrOZ hmoVm h¡, h_ Omo dm`w ídmg Ho$ Ûmam ~mha N>moS>Vo h¢ Cg_| 
16% Am`VZ H$m AmŠgrOZ hmoVm h¡ & eara go Ademo{fV Am¡a Cn`moJ {H$`m 
OmZodmbm J¡g AmŠgrOZ h¡ & Bggo {gÕ hmoVm h¡ {H$ g^r gOrdm| H$mo Or{dV 
ahZo Ho$ {bE AmŠgrOZ AË`mdí`H$ h¡ &

	 AmŠgrOZ H$mo {d{^Þ {dYmZm| go V¡`ma H$a gH$Vo h¢ &

	 à`moJembm _| Aën à_mU H$m AmŠgrOZ AZoH$ {dYmZm| go V¡`ma H$a gH$Vo 
h¢ & Omogo\$ {àñWbo Zo _oéŠ`y[aH$ AmŠgmBS> Ho$ amgm`{ZH$ {d^OZ Ûmam AmŠgrOZ 
H$m ImoO {H$`m & à`moJembm _| nmZr Ho$ {dYwÎm {díbofU Ûmam AWdm nmoQ>m{e`_ 
ŠbmoaoQ> Ho$ Cî_r` {d^OZ Ûmam V¡`ma H$aVo h¢, Ohm± _o¾r{e`_ S>m`ŠgmBS> EH$ 
CËàoaH$ Ho$ ê$n _| H$m`© H$aVm h¡ &      

à`moJ : 
EH$ H$R>moa H$m§M H$s naIZbr br{OE & dOZ _| 4:1 à_mU _| nmoQ>m{e`_ 

ŠbmoaoQ> Am¡a _o¾r§O S>m` AmŠgmBS> H$m {_lU H$mo naIZbr _o§ br{OE & naIZbr 
Ho$ _w±h H$mo EH$ a§Y« Ho$ a~S> H$mH©$ go ~§Y H$s{OE & Bg a§Y« Ûmam EH$ {ZH$mgZ 
Zbr nm[aV H$s{OE & AmH¥${V _| {XIm`o O¡go CnH$aUm| H$mo Omo{S>E &

nmoQ>m{e`_ ŠbmoaoQ> Am¡a _o¾rO 
S>m`AmŠgmBS> H$m {_lU

AmŠgrOZ

nmZr

AmH¥${V 8.3 : AmŠgrOZ H$s V¡`mar

{ZJ©_Z  
Z{bH$m

Oma

H$m°H©$

naIZbr    
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nmoQ>m{e`_ ŠbmoaoQ> Am¡a _o¾rO S>m`AmŠgmBS> Ho$ {_lU H$mo VnmB©E & Hw$N> g_` 
Ho$ ~mX J¡g CËnÞ hmoVm h¡ & H$m§M Ho$ Oma _| CËnÞ ~wb-~wbo go J¡g H$mo nhMmZ 
gH$Vo h¢ & J¡g H$mo nmZr Ho$ AYmoJm_r {dñWmnZ go J¡g H$mo Oma _| g§J«{hV H$aVo 
h¢ & Oma _| g§J«{hV J¡g Am°ŠgrOZ h¡ & Bg A{^{H«$`m _| _o¾rO S>m` AŠgmBS> 
CËàoaH$ Ho$ ê$n _| H$m`© H$aVm h¡ &

Bgo OmZ br{OE :

ñd`§ H$moB© amgm`{ZH$ n[adV©Z hþE {~Zm amgm`{ZH$ A{^{H«$`m Ho$ doJ H$mo 
n[ad{V©V H$aZodmbo AWdm KQ>mZodmbo nXmW© H$mo CËàoaH$ (catalyst) H$hVo 
h¢& A{^{H«$`m Ho$ doJ H$_ H$aZodmbo CËàoaH$ H$mo n[aajH$ (preservatives) 
H$hVo h¢ & CXmhaU {gQ>[aH$ Amåb, Z_H$

n`m©á _mÌm _| J¡g g§J«{hV hmoZo na, J¡g Oma {ZH$m{bE, _w±h H$mo T>H$ H$a, 
Cgo grYo _oO na a{IE & Oma _| EH$ ObVr AJa~Îmr àdoe H$s{OE & dh 
VoOpñdVm go ObVm h¡ &

nmoQ>m{e`_ ŠbmoaoQ> _o¾rO S>m`mŠgmBS>
D$î_m (400K)

 nmoQ>m{e`_ ŠbmoamBS> + AmŠgrOZ 	
				     					                  

AmŠgrOZ Ho$ JwUY_© (Properties of oxygen) : 

•	 AmŠgrOZ EH$ a§JhrZ, J§YhrZ Am¡a ñdmXhrZ J¡g h¡ &

•	 `h nmZr _| An`m©áVm go {dbo`erb h¡ Am¡a jmar` nm¡amJobmob _| g§nyU© 
{dbo`erb h¡ &

•	 `h XhZ H$m nmofU H$aVm h¡ & dh AÝ` _ybVËdm| Ho$ gmW A{^{H«$`m 
H$aHo$ CZHo$ AmŠgmBS> V¡`ma H$aVm h¡ &

	 CXmhaU 1 : 

	 _o¾o{e`_ + AmŠgrOZ D$î_m   _o¾o{e`_ AmŠgmBS>

	 CXmhaU 2 : 

	 H$m~©Z  +  AmŠgrOZ D$î_m  H$m~©Z S>m` AmŠgmBS>
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AmŠgrOZ Ho$ Cn`moJ (Uses of oxygen) : 

•	 AmŠgrOZ ídgZ Am¡a XhZ {H«$`m Ho$ {bE Amdí`H$ h¡ &

•	 ewÕ AmŠgrOZ H$mo AñnVmbmo _| H¥${Ì_ ídgZ Ho$ {bE Cn`moJ H$aVo h¢ & 
Bgo ídmgH$moe Am¡a öX` H$s {~_m[a`m| Ho$ BbmO _| Cn`moJ H$aVo h¢ &

•	 nd©Vmamohr, g_wÐ JmoVmImoa (divers) Am¡a A§V[aj `mÌr ídgZ Ho$ {bE Bgo 
{gb|S>a _| bo OmVo h¢ &

•	 J§YH$ Amåb Am¡a Z¡{Q´>H$ Amåb Ho$ CËnmXZ _| amgm`{ZH$ CÚmoJm| _| Cn`moJ 
H$aVo h¢ &

•	 Ðdê$nr Am°ŠgrOZ H$mo am°Ho$Q>m| _| AmŠgrH$maH$  Ho$  ê$n _| Cn`moJ H$aVo h¢ &

nX ghm` :
AmŠgrH$maH$ - B§YZ Ho$ XhZ{H«$`m _| ghm`Vm H$aZodmbm nXmW©

H$m~©Z S>m` AmŠgmBS> (CO2) : 

H$m~©Z S>m` AmŠgmBS> `h H$m~©Z Am¡a AmŠgrOZ Ho$ amgm`{ZH$ g§`moJ go 
CËnÞ `m¡{JH$ h¡ &
à`moJembm _| H$m~©Z S>m` AmŠgmBS> V¡`ma H$aZm 
(Preparation of carbon dioxide in the laboratory) : 

H$m~©Z `m¡{JH$H$ ObZo na H$m~©Z S>m` AmŠgmBS> CËnÞ hmoVm h¡ & à`moJembm 
_| g§J_a_a Ho$ Qw>H$S>m| na Xþ~©b J§YH$ Amåb H$s à{V{H«$`m go V¡`ma H$aVo h¢ & 

Xþ~©b  
h¡S´>mo³bmo[aH$  
Amåb

{Wgb H$rn
{ZJ©_Z  
Z{bH$m

dm`w

Oma

H$m~©Z S>m`  
AmŠgmBS> 
A{Zb

a~S H$m°H©$

g§J_a_a  
Ho$ Qw>H$S>o

H$mo{ZH$b  
âbmñH$

AmH¥${V 8.4 : H$m~©Z S>m` AmŠgmBS> H$s V¡`mar

MnQ>o Vbdmbo ßbmñH$ _| WmoS>o g§J_a_a 
Ho$ Qw>H$S>o br{OE & CgHo$ _w±h H$mo Xmo a§Y«dmbo 
H$mH©$ go ~§Y H$s{OE & EH$ a§Y« Ûmam {Wgb 
H$sn Am¡a Xÿgao a§Y« Ûmam {ZH$mgZ Zbr 
nm[aV H$s{OE &  AmH¥${V _| {XIm`o O¡go 
{ZH$mgZ Zbr H$mo nmZr _| CëQ>o aIo Oma 
go Omo{S>E &

Xþ~©b h¡S´>mo³bmo[aH$ Amåb H$mo g§J_a_a 
Ho$ Qw>H$S>m| na {Wgb H$sn Ûmam ~hmB©E& 
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A{^{H«$`m MbVr h¡ & EH$ àH$ma H$m J¡g CËnÞ hmoVm h¡ & Bgo Oma _| dm`w Ho$ 
AYmoJm_r {dñWmnZ Ûmam g§J«{hV H$aVo h¢ & `h H$m~©Z S>m` AmŠgmBS> J¡g h¡ & 
BgH$m gË`mnZ, J¡g H$mo MyZo Ho$ nmZr Ûmam nm[aV H$aHo$ H$a gH$Vo h¢ & Omo Xÿ{Y`m 
~ZVm h¡&

Ho$pëg¶‘ H$m~m}ZoQ> +  h¡S´>mo³bmo[aH$ Amåb  Ho$pëg¶‘ ³bmoamBS> + H$m~©ZS>¡ 
A³gmBS> + nmZr

H$m~©Z S>m` AmŠgmBS> Ho$ JwUY_© (Properties  of carbon dioxide) : 

•	 H$m~©Z S>m` AmŠgmBS> a§JhrZ, J§YhrZ Am¡a ñdmXhrZ J¡g h¡ &

•	 dh nmZr _| Jb OmVm h¡ Am¡a Amåb {db`Z V¡`ma H$aVm h¡ &

•	 dh MyZo Ho$ nmZr (H¡$b{e`_ h¡S´>mŠgmBS>) Ho$ gmW à{V{H«$`m H$aHo$ 
A{dbo`erb H¡$b{e`_ H$m~m}ZoQ> V¡`ma H$aVm h¡ &

•	 Z `h XhZerb h¡ Z `h XhZ H$m nmofH$ h¡ & `h AmJ H$mo ~wPmVm h¡&

H$m~©Z S>m` AmŠgmBS> Ho$ Cn`moJ (Uses of carbon dioxide) : 

•	 noS>  nm¡Ym| H$s n{Îm`m± dm`w _§S>b go AmŠgrOZ Ademo{fV H$aHo$ Amhma 
V¡`ma H$aVo h¢ &  Bg à{H«$`m H$mo  àH$me g§íbofU (photosynthesis) 
H$hVo h¢ &

•	 gmoS>m Ob (_¥Xþ nò ) O¡go dm ẁ{_[lV nò  V¡̀ ma H$aZo _| Cn`moJ H$aVo h¢&

•	 Bgo AmJ ~wPmZo Ho$ H$m`© _| Cn`moJ H$aVo h¢ &

•	 KZê$nr H$m~©Z S>m` AmŠgmBS> H$mo àerVH$ (refrigerant) Ho$ ê$n _| 
Cn`moJ H$aVo h¢ &

Bgo OmZ br{OE :

KZê$nr H$m~©Z S>m` AmŠgmBS> H$mo ewîH$ ~\©$ (dry ice) H$hVo h¢ & O~ h_ 
Cgo ñne© H$aVo h¢ Vmo h_mao hmW Jrbo Zht hmoVo &

Bgo OmZ br{OE :

n¥Ïdr na Or{d`m| H$s g¥{ï> AZoH$ amgm`{ZH$ A{^{H«$`mAm| H$m n[aUm_ h¡ & 
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`mX a{IE

�� H$moB© ZB© dñVw CËnÞ Z H$aZodmbo n[adV©Z H$mo ^m¡{VH$ n[adV©Z H$hVo h¢ &

�� ZB© dñVw CËnÞ hmoZodmbo n[adV©Z H$mo amgm`{ZH$ n[adV©Z H$hVo h¢ &

�� Xmo AWdm A{YH$ dñVw (_ybVËd AWdm `m¡{JH$) g§`moJ H$aHo$ EH$ hr dñVw 
CËnÞ H$aZodmbo A{^{H«$`m H$mo amgm`{ZH$ g§`moJ A{^{H«$`m H$hVo h¢ &

�� EH$ dñVw H$mo A{YH$ gab dñVwAm| _| {d^OZ H$aZoo H$mo amgm`{ZH$ {d^OZ 
A{^{H«$`m H$hVo h¢ &

�� EH$ `m¡{JH$ _| go H$_ {H«$`merb _ybVËd H$mo A{YH$ {H«$`merb _ybVËd go 
{dñWm{nV H$aZo Ho$ amgm`{ZH$ n[adV©Z H$mo amgm`{ZH$ {dñWmnZ A{^{H«$`m 
H$hVo h¢ &

�� Xmo `m¡{JH$ {db`Z AdñWm _| à{V{H«$`m H$aHo$, nañna A`mZm| Ho$ {d{Z_` go 
Xmo Z`o `m¡{JH$ V¡`ma H$aZo Ho$ amgm`{ZH$ {H«$`m H$mo amgm`{ZH$ {Û{dñWmnZ 
A{^{H«$`m H$hVo h¢ &

�� Xmo `m¡{JH$ AnZo Obr` pñW{V _| à{V{H«$`m H$aHo$, nmZr _| A{dbo`erb EH$ 
bdU H$mo EH$ CËnmXZ H$mo CËnÞ H$aZodmbo amgm`{ZH$ {H«$`m H$mo AdjonU 
A{^{H«$`m H$hVo h¢ &

�� Amåb Am¡a àË`måb à{V{H«$`m H$aHo$ bdU Am¡a nmZr V¡̀ ma H$aZo H$s amgm`{ZH$ 
A{^{H«$`m H$mo VQ>ñWrH$aU A{^{H«$`m H$hVo h¢ &

�� à`moJembm _| nmoQ>m{e`_ ŠbmoaoQ> Am¡a _o¾rO S>m` AmŠgmBS> Ho$ {_lU H$mo 
VnmH$a AmŠgrOZ V¡`ma H$aVo h¢ &

�� g§J_a_a na Xþ~©b h¡S´>mo³bmo[aH$ Amåb Ho$ A{^{H«$`m go à`moJembm _| H$m~©Z 
S>m` AmŠgmBS> V¡`ma H$aVo h¢ &

gyMZmE±

yy amgm`{ZH$ n[aajH$ {_bm`o hþE Amhma nXmWm] H$m godZ _V H$s{OE & h_oem 
VmOm Amhma nXmWm] H$m godZ H$s{OE &
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yy ídgZ Ho$ {bE A{YH$ AmŠgrOZ H$s Amdí`H$Vm hmoVr h¡, Bg{bE gmoVo g_` 
AnZo _wI na H$å~b AmoT>H$a _V gmoB©E &

yy AmnHo$ Amg nmg Ho$ n[aga H$s Amoa Ü`mZ Xr{OE Am¡a amgm`{ZH$ n[adV©Zm| 
H$mo nhMm{ZE &

Aä`mg 

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

1.	 EH$ naIZbr _| Xmo Må_M nmoQ>m{e`_ ŠbmoaoQ> boH$a Cgo Vnm`m J`m & 
naIZbr _| nmQ>m{e`_ ŠbmoamBS> àmá hmoVm h¡ Am¡a AmŠgrOZ CËnÞ 
hmoVm h¡ & `h Bg amgm`{ZH$ A{^{H«$`m H$m CXmhaU h¡

A) amgm`{ZH$ g§`moJ	   		

Am) amgm`{ZH$ {d^OZ  

B) amgm`{ZH$ {dñWmnZ		    	

B©) {Û {dñWmnZ

2. AmJ ~wPmZo Ho$ {bE Cn`wº$ J¡g h¡

A)	AmŠgrOZ			   Am) h¡S´>moOZ		

B) H$m~©Z S>m` AmŠgmBS>			   B©) AmoPmoZ

3. AmŠgrOZ H$s V¡`mar _| CËàoaH$ Ho$ ê$n Cn`wº$ nXmW© h¡ &

A) _o¾rO S>m AmŠgmBS>			 

Am) nmoQ>m{e`_ ŠbmoaoQ>	

B©) nmoQ>m{e`_ ŠbmoamBS>			 

B©) _o¾r{e`_ AmŠgmBS>
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4. h¡S´>moŠbmo[aH$ Amåb gmo{S>`_ h¡S´>mŠgmBS> àË`måb Ho$ gmW à{V{H«$`m H$am`m 

J`m h¡ & `h gmo[S>`_ ŠbmoamBS> bdU Am¡a nmZr CËnÞ H$aVm h¡ & `h 

BgH$m CXmhaU h¡ &

A) amgm`{ZH$ g§`moJ	 Am) amgm`{ZH$ {dñWmnZ	

B) amgm`{ZH$ {d^OZ	 B©) VQ>ñWrH$aU

II.	 ‹"A' gyMr _| amgm`{ZH$ A{^{H«$`m Am¡a "Am' gyMr _| amgm`{ZH$ A{^{H«$`m 

Ho$ àH$ma Ho$ gmW OmoS>H$a {b{IE :

  				    A					      Am

1.	 Vm§~o gë\o$Q> _| bmoho H$s H$sb Sy>~moZm 	 A)  {Û {dñWmnZ 

2.	 dm`þ _| _o¾o{e`_ H$m XhZ	 Am)  amgm`{ZH$ {dñWmnZ

3.	 gmo[S>`_ gë\o$Q> {db`Z Am¡a	 B)	  VQ>ñWrH$aU 

	 ~o[a`_ ŠbmoamBS> {db`Z {_bmZm

4.	 nmoQ>m{e`_ ŠbmoaoQ> H$m VnmZm 	 B©)	 amgm`{ZH$ g§`moJ

			   C)	 amgm`{ZH$ {d^OZ

III. {ZåZm| Ho$ {bE H$maU Xr{OE :

1.	 EH$ AmJ H$s XþK©Q>Zm hþB© h¡ &  bmoJ Cgna aoV \|$H$Vo h¢ &

2.	 H$m~©Z  S>m`  AmŠgmBS> H$mo MyZo Ho$ nmZr go  nm[aV H$aZona dh  Xÿ{Y`m 

~ZVm h¡ &

3.	 EH$ Ka g_w{MV ê$n go g§dm{VV hmoZm Mm{hE &

4.	 Amåb H$mo Xþ~©b ~ZmVo g_`, Cgo nmZr _| Yrao go {_bmH$a {dbmo{S>V 

H$aZm Mm{hE &
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5.	 à`moJembm _| AmŠgrOZ V¡`ma H$aVo g_` nmoQ>m{e`_ ŠbmoaoQ> Ho$ gmW 
_o¾rO S>m` AmŠgmBS> {_bmVo h¢ &

IV.	 {ZåZ àíZm| Ho$ CÎma {b{IE :

	 1.	 ^m¡{VH$ n[adV©Z Am¡a amgm`{ZH$ n[adV©Z _o§ A§Va ñnï> H$s{OE &

2.	 amgm`{ZH$ A{^{H«$`m H$s n[a^mfm {b{IE & amgm`{ZH$ A{^{H«$`mAm| Ho$ 
àH$ma {b{IE &

3.	 amgm`{ZH$ g§`moJ {H$go H$hVo h¢ ? EH$ CXmhaU Xr{OE &

4.	 amgm`{ZH$ {dñWmnZ {H$go H$hVo h¢ ? EH$ CXmhaU Xr{OE &

5.	 VQ>ñWrH$aU A{^{H«$`m {H$go H$hVo h¢ ? EH$ CXmhaU {b{IE &

6.	 {Û{dñWmnZ A{^{H«$`m {H$go H$hVo h¢ ?

7.	 gwÝXa Zm_m§{H$V {MÌ Ho$ gmW à`moJembm _| nmoQ>m{e`_ ŠbmoaoQ> Ûmam 
AmŠgrOZ V¡`ma H$aZo Ho$ {dYmZ dU©Z H$s{OE &

8.	 h_mao {bE AmŠgrOZ H¡$go Cn`moJr h¡ ?

9.	 gwÝXa Zm_m§{H$V {MÌ Ûmam à`moJembm _| H$m~©Z S>m`mŠgmBS> H¡$go V¡`ma 
H$aVo h¢, dU©Z H$s{OE &

10. H$m~©Z S>m` AmŠgmBS> Ho$ Xmo Cn`moJ {b{IE ?

11.	H$m~©Z S>m`AmŠgmBS> Ho$ Oma _| ObVr AJa~Îmr H$mo àdoe H$amZo na Š`m 
hmoVm h¡ ? Š`m| ?

RR RR RR
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KQ>H$ - 9
{dÚwV AnKQ>Z

(ELECTROLYSIS)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� BboŠQ´>mZr` MmbH$ Am¡a A`m{ZH$ MmbH$m| H$s n[a^mfm X|Jo &

�� {dYwÎm AnKQ>` Am¡a {dYwÎm AZnKQ²>` _| ^oX H$a|Jo &

�� {dYwÎm AnKQ>Z H$s n[a^mfm X|Jo &

�� 	nmZr H$m AnKQ>Z g{MÌ g_Pm`|Jo &

�� 	bä` dñVwAm| Ho$ Cn`moJ go nmZr H$m {dYwÎm AnKQ>Z H$a|Jo &

�� 	{dYwÎm AnKQ>Z Ho$ Cn`moJm| H$s gyMr ~Zm`|Jo &

�� 	Zmo~b J¡gm| Ho$ JwUm| Ed§ Cn`moJm| H$s VwbZm H$a|Jo &

e{º$embr Vma (high tension wire) {Jao hþE ñWmZm| na nmZr Ho$ g§nH©$ _| 
AmH$a K{Q>V {dÚwV XwK©Q>ZmAm| Ho$ ~ma| _| Š`m AmnZo H$^r gwZm h¡ ? naÝVw h_Zo 
{nN>br H$jmAm| _| AÜ``Z {H$`m h¡ {H$ ewÕ nmZr {dÚwV H$m Hw$M>mbH$ h¡ & Bg g§X ©̂ 
_| {H$g H$maU go nmZr Ûmam {dÚwV àdm{hV hþAm ? nmZr _| J{bV bdUm| Ho$ H$maU 
{dÚwV dmhH$ ~Z J`m & O~ Hw$N> bdU, Amåb Am¡a jma nmZr _| {dbò erb hmoVo h¢, 
Vmo do {dÚwV H$m g§dhZ H$aVo h¢ & Egr dñVwAm| H$mo {dÚwV-AnKQ²>̀  (electrolytes) 
H$hVo h¢ & Am¡a Bg àH«$_ H$mo {dÚwV AnKQ>Z (electrolysis) H$hVo h¢ &

Bgo OmZ br{OE :

Amåb, jma Am¡a bdU KZmdñWm _| A`mZ hmoVo hþE ^r do {dÚwV H$m g§dhZ 
Zht H$aVo & A`mZ {ZpíMV ñWmZm| na pñWa hmoZo go J{Verb Zht hmoVo & O~ 
Jb OmVo h¢ AWdm nmZr _| {dbo`erb hmoVo h¢ CZH$s aMZm ~XbVr h¡ Am¡a 
A`mZ J{Verb hmoVo h¢ &
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{dÚwV MmbH$m| H$mo Xmo àH$mam| _| dJuH¥$V H$aVo h¢ & do h¢,

1.	 BboŠQ´>mZr` MmbH$ 

2.	 A`m°{ZH$ {dÚwV MmbH$

1. BboŠQ´>mZr` MmbH$ (Electronic conductors) :  

BboŠQ´>mZr` MmbH$ BboŠQ´>mZm| Ho$ J{V Ho$ H$maU {dÚwV H$m dhZ H$aVo h¢ & CZHo$ 
Ûmam {dÚwV Ymam àdm{hV H$aZo na CZ_| H$moB© amgm`{ZH$ n[adV©Z Zht hmoVm & 

CXmhaU :  YmVwE|, J«m\$mBQ>

2. Am`m{ZH$ {dÚwV MmbH$ (Electrolytic conductors) :  

A`m{ZH$ {dÚwV MmbH$ A`mZm| Ho$ J{V Ho$ H$maU {dÚwV H$m dhZ H$aVo h¢ & 
BZ dñVwAm| H$mo {dÚwV AnKQ>` (electrolytes) H$hVo h¢ & CZHo$ Ûmam {dÚwV 
Ymam àdm{hV H$aZo na CZ_| amgm`{ZH$ n[adV©Z hmoVo h¢ &

CXmhaU :  Z_H$ H$m {db`Z, Amåb Am¡a jma &

Ðd AdñWm _| AWdm nmZr _| {dbo`erb AdñWm AnZo Ûmam {dÚwV Ymam 
àdm{hV hmoZo XoZodmbr dñVwAm| H$mo {dÚwV AnKQ>` (electrolytes) H$hVo h¢ &

CXmhaU : h¡S´>moŠbmoarH$ Amåb, J§YH$ Amåb, Z¡{Q´>H$ Amåb, Eo{g{Q>H$ Amåb, 
gmoS>{`_ h¡S´>mŠgmBS>, nmoQ>m{e`_ h¡S´>mŠgmBS>, gmo{S>`_ ŠbmoamBS>, Vm§~o H$m gë\o$Q> 
BË`m{X &

Hw$N> dñVwE| AnZo Ðd AdñWm Am¡a {db`Z AdñWm _| ^r {dÚwV Ymam dhZ 
Zht H$aVr & BÝh| {dÚwV AZnKQ>` H$hVo h¢ &

CXmhaU : e¸$a, ½byH$moO, BW¡b AmëH$mohmb, ~|OrZ Am{X &

{dÚwV {díbofU (Electrolysis):
EH$ {dÚwV AnKQ>` Ûmam {dÚwV àdm{hV H$aZo na dh amgm`{ZH$ ê$n go 

{dK{Q>V hmoVm h¡ & Bg à{H«$¶ H$mo {dÚwV {díbofU H$hVo h¢ &
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{dÚwV {díbofU Ho$ CËnÞ BboŠQ´>moS> na {Zjo{nV hmoVo h¢ &
{Og CnH$aU _| {dÚwV {díbofU Mbm`m OmVm Cgo dmoëQ>m_rQ>a (voltameter) 

AWdm BboŠQ´>mo{bQ>H$ H$mof (electrolytic cell) H$hVo h¢ & Bg CnH$aU H$s AmH¥${V 
ZrMo Xr JB© h¡ &

CnH$aUm| H$mo AnZo à`moJembm go àmá H$a br{OE Am¡a AmH¥${V _| {XIm`o 
O¡go Omo{S>E & g§J«mhH$ _| Š`yn[aH$ H«$mo_oQ> {db`Z ^[aE Am¡a {dÚwV Ymam àdm{hV 
H$s{OE & 

{dÚwV Ymam Hw$N> g_` VH$ àdm{hV H$aZo Ho$ ~mX, EH$ BboŠQ´>moS> Ho$ Amg nmg 
H$m {db`Z Zrbm ~ZVm h¡ Am¡a Xÿgao BboŠQ´>moS> Ho$ Amg nmg H$m {db`Z nrbm 
~ZVm h¡& ~¡Q>ar Ho$ FUmË_H$ Y«wd H$mo OwS>m hþAm BboŠQ´>moS> H$mo H¡$WmoS> (cathode) 
H$hVo h¢ Am¡a ~¡Q>ar Ho$ YZmË_H$ Y«wd H$mo OwS>m hþAm BboŠQ´>moS> H$mo EZmoS> (anode) 
H$hVo h¢ & H¡$WmoS> Ho$ nmg Zrbm a§J hmoVm h¡ Am¡a EZmoS> Ho$ nmg nrbm a§J hmoVm 
h¡& AWm©V A`mZmo H$m ñWmZm§VaU hmoVm h¡ & Vm§~o Ho$ A`m°Z Omo Zrbo h¡ H¡$WmoS> H$s 
Amoa J{Verb hmoVo h¢ VWm H«$mo_oQ> A m̀°Z Omo nrbo h¡ EZmoS> H$s Amoa J{Verb hmoVo h¢ &	

Š`yn[aH$ H«$mo_oQ> Ho$ ham a§J H$m {db`Z

~ë~
~¡Q>ar

Zrbm
nrbm

   J«m\$mB©Q> Ho$
BboŠQ´>moS>

(Vm§~o Ho$ A`mZg²) (H«$mo_oQ> Ho$ A`mZg²)

AmH¥${V 9.1 : {dYwÎm {díbofU
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Bgo OmZ br{OE :

AmH¥${V 9.2

_¡Ho$b \o$aS>o Zo {dÚwV {díbofU H$mo {dH${gV {H$`m & CÝhm|Zo 
{dÚwV {díbofU Ûmam AZoH$ _ybVËdm| H$m ImoO {H$`m & CXmhaU  
jmar` YmVw & CÝhm|Zo {dÚwV {díbofU Ho$ {Z`_ àñVm{dV 
{H$`m&

nmZr H$m {dÚwV {díboeU (Electrolysis of water) : 

nmZr H$m g§`moOZ Š`m h¡  ?  Bgo  H¡$go kmV H$a| ? Š`m nmZr H$o$KQ>H$m| H$mo 
AbJ H$a gH$Vo h¢ ? Bgo {dÚwV {díbofU Ûmam H$a gH$Vo h¢ & ewÕ nmZr {dÚwV 
Ymam H$m g§dmhH$ Zht h¡ & naÝVw Cg_| WmoS>m Xþ~©b Amåb {_bmZo na dh {dÚwV 
àdm{hV H$aVm h¡ & Bg H$m`© Ho$ {bE hm°\$_¡Z H$m dmoëQ>m_rQ>ra Cn`moJ H$aVo h¢ & 

à`moJ :

naIZbrAmŠgrOZ

B A

grgo 

Amåb {_[lV  
Ob

~¡Q>ar

h¡S´>moOZ

AmH¥${V 9.3 : nmZr H$m {dYwÎm {díbofU

Amn nmZr H$m {díbofU 
AmnH$mo CnbãY dñVwAm| go H$a 
gH$Vo h¢ & AmH¥${V _| XoIH$a, 
AmnH$mo à`moJembm _| CnbãY 
dñVwAm| go dmoëQ>m_rQ>a H$m EH$  
Z_yZm ~ZmB©E& {dYwËÎm Ymam 
àdm{hV H$s{OE &

AmnH$mo Š`m {XImB© XoVm h¡ ? 
AmnH$mo Ü`mZ _| Am òJm {H$ A 
naIZbr Ho$ nmZr H$m  ñVa B 
naIZbr Ho$ nmZr Ho$ ñVa go H$_ h¡ & 
Bggo kmV hmoVm h¡ {H$ g§J«m{hV 
h¡S´>moOZ H$m Am`VZ AmŠgrOZ H$s 
Anojm A{YH$ h¡ & 

+ -
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n[aUm_ : ~¡Q>ar Ho$ GU {dÚwVJ« (H¡$WmoS>) na bJo naIZbr _| g§J«{hV A{Zb 

H$m Am`VZ KZ {dYwVJ« EZmoS> na bJo naIZbr _| g§J«{hV A{Zb Ho$ Am`VZ H$m 

XþJwZm h¡ & EH$ ObVr AJa~Îmr H¡$WmoS> na bJo naIZbr Ho$ nmg bo OmVo h¢, Vmo 

dh nm°n AmdmO Ho$ gmW ObVm h¡ & `h h¡Ś>moOZ h¡ & O~ EH$ ObVr AJa~Îmr 

EoZmoS> na {dg{O©V J¡g Ho$ nmg bo OmVo h¢ Vmo dh A{YH$ VoOpñdVm go ObVm h¡ & 

`h AmŠgrOZ h¡ &

{ZU©` : nmZr, h¡S´>moOZ Ho$ Xmo Am`VZ Am¡a AmŠgrOZ Ho$ EH$ Am`VZ Ho$ 

amgm`{ZH$ g§`moJ go ~Zm h¡ &

Zmo~b J¡g AWdm OS> J¡g (Noble gases or Inert gases) :

Š`m AmnZo boga Ûmam ZoÌ H$s eó{M{H$Ëgm Ho$ ~mao _| gwZm h¡ ? Š`m AmnZo 

{dkmnZ Ho$ g§kmXrnm| H$mo XoIm h¡ ? 

BZ_| Hw$N>  Eogo J¡gm| H$m Cn`moJ H$aVo h¢, Omo A{H«$`merb h¡ & do Zmo~b J¡g 

AWdm OS>J¡g H$hbmVo h¢ &

Zmo~b J¡g AË`§V A{H«$`merb _ybVËdm| H$m g_yh h¡ &  BZH$m emoY H$m\$s 

b§~o g_` VH$ Zht hþAm Wm Š`m| {H$ do A{H«$`merb h¡ &  hr{b`_,  {Z`m°Z,  

AaJm°Z,  OoZm°Z,  {H«$ßQ>mZ  Am¡a  aoS>m°Z Zmo~b J¡g h¢ &  OoZm°Z  Am¡a  {H«$nQ>m°Z  

âbmoarZ Am¡a AmŠgrOZ Ho$ gmW `m¡{JH$ V¡`ma H$aVo h¢ & 

CXmhaU … OoZm°Z Q>oQ´>m âbmoamBS> h¢ &

dm`w_§S>b _| ~hþV Aën _mÌm _| Zmo~b J¡go àmá hmoVo h¢ & Zmo~b J¡gm| H$mo 

Ðdê$nr dm`w Ho$ à^mJr AmñdZ (fractional distillation) Ûmam àmá H$aVo h¢ & 
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Zmo~b> J¡gm| Ho$ JwUY_© Am¡a Cn`moJ (Properties and uses of noble gases) :

H«$.g§. Zmo~b> J¡g JwUY_© Cn`moJ
1. hr{b`_ yy hëH$m, AXhZerb, 

AË §̀V H$_ Vmn_mZ na 
ÐdrH¥$V hmoVm h¡ Am¡a 
~hþV H$_ {H«$`merb h¡

yy AmYw{ZH$ dm`wOhmO Am¡a 
Jwã~mam| _| Cn`moJ H$aVo h¢&

yy Zm^H$s` [a`mŠQ >am o H o $ 
erVH$mar Ho$ ê$n _| Cn`moJ 
H$aVo h¢ &

yy hr{b`_ Am¡a AmŠgrOZ  
{_lU H$m o g_wÐJmoVImoa 
Cn`moJ H$aVo h¢ &

yy hr{b`_ - {Z`m°Z bogam| _| 
Cn`moJ H$aVo h¢ &

2. {Z`m°Z yy BgH o $ Ûmam {dÚ wV 
àdm{hV H $aZ o  na 
bmbZma §Jr a §J H$m 
à H $ m e  { d g { O © V  
H$aVm h¡ &

yy àerVH$  H$m  H$m`©  
H$aVm h¡ &

yy {dkmnZm| Ho$ g§kmXrnm| _| 
Cn`moJ H$aVo h¢ & 

yy hr{b`_ {Z`m°Z boga _| 
Cn`moJ H$aVo h¢ &

yy àerVH$ Ho$ ê$n Cn`moJ  
H$aVo h¢ &

3. AaJm°Z yy n¥Ïdr Ho $ dm`w_ §S >b 
AË`§V A{YH$ à_mU 
_| CnbãY OS> J¡g h¡ &

yy a§JhrZ Am¡a J§Y hrZ h¡&

yy AË`§V Cƒ Vmn_mZ _| 
^r {dÚwV Xrn Ho$ V§Vw 
Ho$ gmW à{V{H«$`m Zht 
H$aVm h¡ &

yy {dÚwV Xrnm| Ho$ YmpËdH$ V§Vw 
ObZo go amoH$Zo Ho$ {bE V§Vw 
Xrnm| _| ^am OmVm h¢ &

yy dopëS> ¨J  Ho$ g_`  OS> 
dmVmdaU {Z_m ©U H$aZ o 
Cn`moJ H$aVo h¢ &
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4. {H«$nQ>m°Z yy BgHo$ Ûmam {dÚwV 
àdm{hV H$aZo na Vrd« 
ídoV àH$me XoVm h¡ &

yy hdmB© AS>m| Ho$ aZdo Xrnm| _| 
Cn`moJ H$aVo h¢ &

yy Xrn ñV§^m| Ho$ Xrnm| _| 
Cn`moJ H$aVo h¢ &

5. OoZm°Z yy BgHo$ Ûmam {dÚwV 
àdm{hV H$aZo na Vrd« 
ídoV àH$me XoVm h¡ &

yy \$moQ>moJ«m{nH$ H$o‘oam âbme 
BH$mB©`m| _| Cn`moJ H$aVo 
h¢ &

6. aoS>m°Z yy ẁao{Z`_ Ho$ {d{H$aUerb 
j` CËnÞ Ho $ ê$n 
{dg{O©V hmoVm h¡&

yy H|$ga Ho$ D$VH$m| H$mo Zme 
H$aZo Ho$ {bE Cn`moJ H$aVo 
h¢ &

	 gmdYmZ !
aoS>m°Z go A{V CX²^m{gV hmoZo go hm{ZH$ma h¡ &

`mX a{IE

�� BboŠQ´>mZr` MmbH$ BboŠQ´>mZm| Ho$ J{V Ho$ H$maU {dÚwV H$m dhZ H$aVo h¢ &

�� A`m{ZH$ MmbH$ A`mZm| Ho$ J{V Ho$ H$maU {dÚwV H$m dhZ H$aVo h¢ & CÝho§ 
{dÚwV AnKQ>H$ H$hVo h¢ &

�� {dÚwV AnKQ>` H$mo {dÚwV àdm{hV Ûmam {dK{Q>V H$aZo H$s àH«$_ H$mo {dÚwV 
{díbofU H$hVo h¢ &

�� {Og CnH$aU _| {dÚwV AnKQ>Z Mbm gH$Vo h¢ Cgo BboŠQ´>mo{b{Q>H$ H$mof AWdm 
dmoëQ>m_rQ>a H$hVo h¢ &

�� ~¡Q>ar Ho$ KZmË_H$ Am¡a FUmË_H$ Y«wdm| go OwS>o BboŠQ´>moS>m| H«$_e… EZmoS> Am¡a 
Ho$WmoS> H$hVo h¢ &
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�� nmZr, h¡S´>moOZ Ho$ Xmo Am`VZ Am¡a AmŠgrOZ Ho$ EH$ Am`VZ Ho$ amgm`{ZH$ 
g§`moJ go ~Zm h¡ &

�� YmVwAm| Ho$ ewÕrH$aU _| {dÚwV {díbofU àH«$_ Cn`moJ H$aVo h¢ &

�� hr{b`_, {Z`m°Z, AaJm°Z, {H«$nQ>m°Z, OoZm°Z Am¡a aoS>m°Z OS> J¡g H$hbmVo h¢ &

gyMZmE±

yy EH$ _ybVËd H$m AË`§V ewÕê$n àmá H$aZo {dÚwV {díbofU àH«$_ Cn`moJ 
H$s{OE&

yy õñd _§S>b (short circuit) hmoZo na AmJ na nmZr _V S>m{bE &

Aä`mg

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

1.	 `h EH$$ AnKQ>` H$m CXmhaU h¡

A) Mm§Xr      			   Am) h¡S´>moŠbmoarH$ Amåb       

B) e¸$a        			   B©) J«m\$mBQ>

2. 	nmZr Ho$ {dÚwV {díbofU _| EoZmoS> na àmá nXmW© h¡ & 

A) h¡S´>moOZ      			   Am) ~mîn     

B) Xþ~©b J§YH$ Amåb	   		 B©) AmŠgrOZ 

3.	 {hbr`_ H$mo _m¡g_r Jwã~mam| _| Cn`moJ H$aVo h¢ Š`m| {H$ dh -

A) AXhZerb h¡ &		

Am) H$_ {H«$`merb &     

B) Aën Vmn_mZ na ÐdrH¥$V hmoVm h¡ &    

B©) h¡S´>moOZ go ^mar h¡ &
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4.	 g§kmXrnm| _o§ Cn`wº$ J¡g -

A) hr{b`_     			   Am) {Z`m°Z       

B) AaJm°Z     			   B©) {H«$nQ>°mZ

5. {dYwÎm ~ë~m| _| AaJm°Z ^aVo h¢ Š`m| {H$ dh 

A) hbH$m J¡g h¡ &     

Am) AÝ` OS> J¡gm| go A{YH$ CnbãY h¡ &    

B) Cƒ Vmn_mZ na {H«$`merb h¡ &

B©) Cƒ Vmn_mZ na ^r H$_ {H«$`merb h¡ &

II.	 {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 BboŠQ´>mZr` MmbH$ Am¡a A`m{ZH$ MmbH$m| Ho$ ~rM Ho$ A§Va {b{IE &

2.	 {dYwÎm AnKQ>` Am¡a {dYwÎm AZnKQ>`m| H$s n[a^mfm {b{IE & àË`oH$ Ho$ 
Xmo CXmhaU {b{IE &

3.	 {dYwÎm {díbofU {H$go H$hVo h¢ ?

4.	 EH$ CXmhaU Ûmam {dYwÎm {díbofU H$m {ddaU Xr{OE &

5.	 dmoëQ>m_rQ>a AWdm BboŠQ´>m{b{Q>H$ H$mof Š`m h¢ ?

6.	 nmZr Ho$ {dYwÎm {díbofU H$m g{MÌ {ddaU Xr{OE &

7.	 O¡S> J¡gm| Ho$ Zm_ {b{IE & àË`oH$ Ho$ EH$ - EH$ CXmhaU {b{IE &

RR RR RR
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KQ>H$ - 10

H$m~©Z H$s Anaê$nVm
(ALLOTROPY OF CARBON) 

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :
�� Anaê$nVm Am¡a Anaê$n H$s n[a^mfm H$a|Jo &
�� H$m~©Z Ho$ Anaê$nm| H$mo {H«$ñbr` Am¡a A{H«$ñQ>br` ê$nm| _| dJuH$aU H$a|Jo &
�� hram, J«m\$mB©Q> Am¡a \w$„[aZ² Ho$ ^m¡{VH$ JwUY_m] _| A§Va ~Vm`|Jo &
�� X¡{ZH$ OrdZ _| Am¡a CÚmoJm| _| hram, J«m\$mB©Q> Am¡a \w$barZ² Ho$ Cn`moJ ñ_aU 
H$a|Jo &

�� {d{^Þ àH$ma Ho$ MmaH$mob H$mo V¡`ma H$aZo Ho$ {dYmZm| H$m {ddaU X|Jo &
�� àH¥${V _| H$mo`bm ~ZZo Ho$ {dYmZ H$m {ddaU X|Jo &
�� H$mo`bm, H$moH$ MmaH$mob Am¡a J¡g H$m~©Z Ho$ _hËd nhMmZ|Jo Am¡a CgH$mo 
{d{^Þ g§X^m} _| AZwà`moJ H$aZm OmZ|Jo &

�� H¡$b²{g`_² H$m~m}ZoQ>, gmo{S>`_² H$m~m}ZoQ> Am¡a gmo{S>`_-~¡-H$m~m}ZoQ> Ho$ JwUY_m] 
H$s VwbZm H$a|Jo Am¡a CZHo$ Cn`moJ ~Vm`|Jo &

AmnZo bmoJm| H$mo bmÝS´>r (Ymo~r H$s XþH$mZ) _| H$m`© H$aVo hþE XoIo hmoJm & 
do H$nS>m| na B©ór (iron) H$aVo h¢ & CZ_| go Hw$N> bmoJ {dÚwVYmam go H$m`© 
H$aZodmbo bmoh noQ>r (electrical iron box) H$m Cn`moJ H$aVo h¢, O~ H$s Hw$N> 
bmoJ MmaH$mob bmohnoQ>r Cn`moJ H$aVo h¢ & MmaH$mob bmoh noQ>r (Bór) _| MmaH$mob 
H$mo ObmH$a D$î_m CËnÞ H$s OmVr h¡ &

MmaH$mob (charcoal) EH$ H$mbm Am¡a AnmaXeu nXmW© h¡ &

YwAm± {ZH$mbZodmbo H$_ao Ho$ nmg AmnZo H$mbm nXmW© g§J«{hV hmoVm hþAm XoIm 
hmoJm & `h H$m{bI (soot) AWdm Xrn H$mOb (lampblack) h¡ &

O~ h_ MmaH$mob (bH$S>r H$m H$mo`bm) Am¡a H$mOb Ho$ JwUm| H$s VwbZm H$aVo 
h¢, h_| nVm bJVm h¡ {H$ CZHo$ JwUm| _| A§Va h¡ & bo{H$Z XmoZmo MmaH$mob Am¡a Xrn 
H$mOb EH$ hr VËd go ~Zo h¡, {Ogo H$m~©Z H$hVo h¢ &  
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EH$ _ybVËd {d{^Þ ^m¡{VH$ Am¡a amgm`{ZH$ JwUm| go `wº$  {d{^Þ ê$nm| _| 
àmá hmoVm h¡ & Bg àH«$_ H$mo Anaê$nVm H$hVo h¢ & EH$ hr VËd Ho$ {d{^Þ ê$nm| 
H$mo Anaê$n (allotropy) H$hVo h¢ &

H$m~©Z Ho$ Anaê$n h¡ hram, J«m\$mB©Q>, \w$„arZ² (fullerene), MmaH$mob, 
H$mo`bm, H$moH$, J¡g H$m~©Z Am¡a Xrn H$mOb & 

H$m~©Z Ho$ Anaaê$nm| _| hram,  J«m\$mB©Q> Am¡a \w$„arZ² _| H$m~©Z Ho$ na_mUw 
EH$ {ZpíMV AmH$ma _| ì`dpñWV hmoVo h¢ &  BÝho§  {H«$ñQ>br`  ê$n (crystalline 
forms) H$hVo h¢ & 

MmaH$mob, H$mo`bm, H$moH$ J¡g H$m~©Z Am¡a Xrn H$m‚mb _| H$m~©Z Ho$ na_mUw 
{H$gr ̂ r {ZpíMV aoImJ{UVr` AmH$ma _| ì`dpñWV Zht hmoVo h¢ & BÝh| A{H«$ñQ>br` 
ê$n AWdm Añ\${Q>H$ ê$n  (non-crystalline forms) H$hVo h¢ &

H$m~©Z Ho$ Anaê$n

1. {H«$ñQ>br` ê$n 2. A{H«$ñQ>br` ê$n (Añ\$Q>rH$ ê$n)

J«m\$mB©Q>

\w$bo[aZ

MmaH$mob

Xrn H$‚mb

H$mo`bm

H$moH$

J¡gH$m~©Z

hram

ii)

iii)

i)   

ii)

iii)

v)

iv)

i)

Bgo OmZ br{OE :
�� H$m~©Z, \$mñ\$moQ>g, {g{bH$mZ, bmohm Am¡a am±H$m (Q>rZ²-tin) _ybVËd R>mog 

ê$n _| Anaê$nVm Xem©Vo h¢ &
�� J§YH$ (sulphur) XmoZm| R>mog Am¡a Ðd _| Anaê$nVm Xem©Vm h¡ &
�� AmŠgrOZ ̀ h J¡g (A{Zb) Ho$ ê$n _| {Ûna_mUw AUw (O2) Am¡a Ì`na_mUw$ 

AUw (O3) _| Anaê$nVm Xem©Vm h¡&
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A~ {H«$ñQ>br` Am¡a Am{H«$ñQ>br` ê$nm| Ho$ ~mao _| A{YH$ nT>|Jo &

1. H$m~©Z Ho$ {H«$ñQ>br` ê$n (Crystalline forms of carbon) : 

EH$ R>mog, {Og_| na_mUw {ZpíMV aoImJ{U{V` AmH$ma _| ì`dpñWV ahVo h¡  
Cgo {H«$ñQ>br` R>mog (ñ\$Q>rH$ R>mog) H$hVo h¢ & hram, J«m\$mB©Q> Am¡a \w$barZ² H$m~©Z 
Ho$ R>mog {H«$ñQ>br` ê$n h¡ &

i) hram (Diamond) : 

hram g~go H$R>moa Z¡g{J©H$ dñVw h¡ & `h Xþ{Z`m Ho$ AZoH$ Xoem| _| O¡go {H$ 
~«m{Ob, X[jU Am{\«$H$m, AmñQ´>o{b`m Am¡a g§`wº$ amÁ` A_o[aH$m Am{X _| àmá 
hmoVm h¡ & gm_mÝ`V… hram a§JhrZ hmoVm h¡ & {\$a ^r hram nrbm  (yellow) ^yam 
(brown), bmb (red) ham (green), Zrbm (blue), Kyga ^yam (grey) 
Am{X a§Jm| _| àH¥${V _| CnbãY h¡ & 

hrao _| CnpñWV YmpËdH$ Aew{Õ`m± CgHo$ a§J Ho$ H$maU ~ZVo h¢ & g~go H$_ 
Xm_ H$m hram Yyga ^yao a§J H$m h¡ & Bgo nËWam| _| N>oX H$aZo Ho$ {bE, H$m±M H$mo 
H$mQ>Zo Ho$ {bE Cn`moJ H$aVo h¢ & BZHo$ na_mUwAm| H$s g§aMZm hr H$R>moaVm H$m 
H$maU h¡ &

ham hram Zrbm hram

AmH¥${V : 10.1

Kyga ^yam hram

gmo{ME :
Kwga ^yao a§J Ho$ hram H$mo Am^yfUm| _| Cn`moJ Zht H$aVo h¢, Š`m|

Bgo OmZ br{OE :

^maV _| AmÝY«àXoe Ho$ JmobH$m|S>m ImZm| _| g~go A{YH$ hrao àmá hmoVo h¢ & 
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hrao H$s g§aMZm (Structure of diamond) :
AmH¥${V _| {XImE O¡go hrao _| ha EH$ H$m~©Z na_mUw, AÝ` Mma H$m~©Z 

na_mUwAm| go ~pÝYV hmoVm h¡ & 

AmH¥${V 10.2 : hrao H$s MVwîH$bH$s` g§aMZm

Ho$ÝÐ Ho$$ H$m~©Z na_mUw MVwîH$bH$ Ho$ Mma erfm] na aIo J`o H$m~©Z na_mUwAm| 
go ~pÝYV h¡ & AÝ` H$m~©Z na_mUw ̂ r MVwî\$br` g§aMZm Ho$ O¡go AÝ` Mma H$m~©Z 
na_mUwAm| go OwS>o ahVo h¢ &

Bg àH$ma H$o ~ÝY Ho$ n[aUm_ñdê$n EH$ ~¥hV AUw H$m {Z_m©U hmoVm h¡, {Og_| 
H$m~©Z na_mUw gm§{ÐH¥$V hþE ahVo h¢ &	

AmH¥${V 10.3  :  H$mo{hZya

Bgo OmZ br{OE :
EH$ {dÚwV ^Å>r _| 3,5000C Vmn_mZ _| ewÕ e¸$a H$m MmaH$mob H$m| bmoho Ho$ 
gmW {_[lV H$aHo$ Ja_ H$aVo h¡ & ^Å>r H$s H«y${g~b H$mo R>§S>m hmoZo XoVo h¢ & 
O¡go hr {nKbm hþAm Ðì` (mass) R>§S>m hmoVm h¡, H$m~©Z H$mo g§nr{S>V {H$`m 
OmVm h¡, {Oggo N>moQ>o - N>moQ>o hrao ~ZVo h¢ & Xþ~©b h¡S´>moŠbmoarH$ Amåb _| bmoho 
H$mo {dbrZ H$aHo$ hram| H$mo AbJ {H$`m OmVm h¡ &
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hrao Ho$ JwUY_© (Properties of diamond) :
1.	 hram g~go H$R>moaV_ H$m~©Z H$m ñ\${Q>H$ ê$n h¡ &
2.	 `h D$î_m H$m gwMmbH$ Am¡a {dÚwV² H$m Hw$MmbH$ h¡ &
3.	 AÀN>r Vah H$Q>m hþAm hram, AnZo na {JaZodmbo àH$me H$m A{YH$m§e 

^mJ namd{V©V H$aVm h¡ &
4.	 `h 3,5000 C na D$Üd©n{VV hmoVm h¡ &
5.	 O~ hram H$mo Obm`m OmVm h¡, V~ dm`w _| 9000 C na Am¡a AmŠgrOZ 

_| 7000 C na ObH$a H$m~©Z-S>¡-AmŠgmBS> XoVm h¡ &
	  H$m~©Z + AmŠgrOZ ÁdbZ {H«$`m  H$m~©Z-S>¡-AmŠgmBS>

Bgo OmZ br{OE :

EH$ dñVw R>mog pñW[V go A{Zb pñW{V _| AWdm A{Zb pñW{V go R>mog pñW{V 
_| Ðdê$n YmaU {H$`o {~Zm n[ad{V©V hmoVr h¡ Vmo, Bg àH«$_ H$mo  CÜdanmVZ 
(sublimation) H$hVo h¢ &

Bgo OmZ br{OE :

Hw$N  CëH$mAm| _| H$m~©Z, AË`§V  gyj_Xeu` hrao Ho$ {H«$ñQ>bm| Ho$ ê$n _| àmá 
hmoVm h¡ &

Bgo OmZ br{OE :
n¥Ïdr Ho$ n¥ð> go 100 {H$bmo_rQ>a JhamB© _| Cƒ Vmn_mZ Am¡a Xm~ _| hrao ~Zo 
h¡& BÝho Ádmbm_wIr Ho$ {dñ\$moQ> Ho$ g_` n¥ð> na bm`o OmVo h¢ &

hrao Ho$ Cn`moJ (Uses of diamond) :           

AmH¥${V 10.4
H$m§±M H$mQ>Zo H$m gmYZ 

yy hrao H$mo Am^yfUm| ~ZmZo _| Cn`moJ H$aVo h¢ &                    

yy H$m±M H$mo H$mQ>Zo Ho$ gmYZ _| Am¡a nËWa _| N>oX 

H$aZodmbo `§Ìm| _| Cn`moJ H$aVo h¢ &
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ii) J«m\$mB©Q> (Graphite): 

h_ g~ grg nopÝgb (pencil lead) go n[a{MV h¡ &
dmñVd _| `h YmpËdH$ grgm Zht hmoVm bo{H$Z {_Å>r {_[lV J«m\$mBQ> hmoVm 

h¡& J«m\$mBQ> _¥Xþ, H$mbm Am¡a {H«$ñQ>br` R>mog h¡ & ^maV, MrZ Am¡a X[jU H$mo[a`m 
O¡go amï´>m| _| J«m\$mBQ> Ho$ ~S>o ~S>o  {Zjon nm`o J`o h¢ & nopÝgb go {bIVo g_` 
`{X WmoS>m A{YH$ ~b bJmH$a {bI§o Vmo Š`m hmoVm h¡ ? dh Qy>Q>Vr h¡ & BgHo$ 
H$maU Š`m h¡ ?
J«m\$mBQ> H$s g§aMZm (Structure of graphite) : 

J«m\$mBQ> _| H$m~©Z Ho$ na_mUw fQ²>^wOmH¥${V db`m| _| (hexagonal rings) 
Amng _| OwS>o ahVo h¢ &

AmH¥${V 10.5 : J«m\$mBQ> H$s g§aMZm

naVm| Ho$ ~rM 
Xþ~©b dm°S>a dmb² ~b

ha EH$ H$m~©Z na_mUw H$mo VrZ db` ~m±Q> boVo h¢ & `o db` {d{^Þ g_mÝVa 
naVm| _| ì`dpñWV hmoVo h¢ & ha EH$ naV H$mo nmíd© H$m naV Xþ~©b ~bm| Ûmam 
OwS>m hmoVm h¡ & Bg {b`o nmíd© H$s naV| EH$ Xÿgao na gaH$Vr h¢ & Bg Vah H$s 
g§aMZm Ho$ H$maU J«m\$mB©Q> _¥Xþ Am¡a {\$gbZodmbm nXmW© ~ZVm h¡ & fQ²>^wOmH¥${V 
naV _| ha EH$ H$m~©Z na_mUw VrZ AÝ` na_mUwAm| Ho$ à~b ghg§`moOZH$ ~ÝY 
go ~ÝYm hmoVm h¡ & BgVah H$m~©Z na_mUw Ho$ g~go ~mhar H$j Ho$ Mma BboŠQ´>mZm| 
_| go VrZ BboŠQ´>mZ gh g§`moOH$ ~ÝY _| Cn`moJ hmoVo h¢ & Am¡a {g\©$ EH$ BboŠQ´>mZ 
ha H$m~©Z na_mUw _| gmnoj ê$n _| ñdV§Ì h¡ & `h J«m\$mB©Q> H$mo {dÚwV MmbH$ 
~ZZo _| ghm`H$ hmoVm$ h¡ &
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J«m\$mBQ> Ho$ JwUY_© (Properties of graphite) :

H$m`©H$bmn 10.1 : 
Amdí`H$ gm_J«r : ~¡Q>ar, OmoS>Zodmbo Vma, ~ë~, pñdM, J«m\$mB©Q>, MmaH$mob 
Xrn H$m‚mb & AmH¥${V _| {XIm`o O¡go n[anW Omo{S>E &

X X XY Y Y

J«m\$mBQ> MmaH$mob Xrn H$m‚mb
AmH¥${V 10.6

Bg H$m`©H$bmn _| Amn Š`m AdbmoH$Z H$aVo h¢ ?
AnZo AdbmoH$Zm| H$s {ZåZ Vm{bH$m _| {b{IE :

A. 
Z§.

X Am¡a Y go OmoS>m 
J`m nXmW©

~ë~ àH$m{eV hmoVm 
h¡ `m Zht

nXmW© _| go {dÚwV 
àdm{hV hmoVm h¡ `m Zht

1. J«m\$mBQ>

2. MmaH$mob

3. Xrn H$‚mb

Cnamoº$ H$m`©H$bmn go `h nVm bJVm h¡ {H$ J«m\$mB©Q> {dÚwV H$m MmbH$ h¡, 
O~{H$ MmaH$mob Am¡a Xrn H$mOb {dÚwV H$m Hw$MmbH$ (amoYr) h¡ &

H$m`©H$bmn 10.2 : grg nopÝgb go J«m\$mBQ> N>S> H$mo ~mha {ZH$mbH$a, bmbVá 
hmoZo VH$ Ja_ H$s{OE & A~ Cgo R>§S>m H$s{OE & Amn Š`m ~Xbmd H$m {ZarjU 
H$aVo h¢ ?

J«m\$mB©Q> H$mo bmb Vá J_© H$aZo na ^r Cg_| H$moB© n[adV©Z Zht hmoVm h¡ & 
AWm©V J«m\$mBQ> D$î_m H$mo ghZ H$aVm h¡ &
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A~ h_ J«m\$mB©Q> Ho$ JwUY_m] H$m gmam§e {bI|Jo &
yy J«m\$mB©Q> EH$ Kyga, H$mbo a§J H$m nXmW© h¡, Omo ñne© H$aZo na {MH$Zm Am¡a 

{\$gbZodmbm nXmW© bJVm h¡ &
yy `h M_{H$bm, D$î_m Am¡a {dÚwV H$m AÀN>m MmbH$ Am¡a D$î_m H$mo ghZ 

H$aZodmbm nXmW© h¡ &
yy J«m\$mBQ> H$mo 7000C VH$ Ja_ H$aZo na AmŠgrOZ Ho$ gmW g§`moJ H$aZo na 

H$m~Z©-S>¡-AmŠgmB©S> CËnÞ H$aVm h¡ &

H$m~©Z + AmŠgrOZ 
7000C
D$î_m  H$m~Z©-S>¡-AmŠgmB©S

J«m\$mB©Q> H$o Cn`moJ (Uses of  graphite) :
yy J«m\$mB©Q> Am¡a WmoS>r gr {MH$Zr _rÅ>r Ho$ {_lU H$mo grg nopÝgb ~ZmZo _| 

Cn`moJ H$aVo h¢ &
yy J«m\$mB©Q> Ho$ nmdS>a H$m| Vob Ho$ gmW {_[lV H$aHo$, Cgo `§Ìm| Ho$ {b`o ñZohH$ 

(lubricant) Ho$ ê$n _| Cn`moJ H$aVo h¢ & Cƒ Vmn_mZ _| H$m`© H$aZodmbr 
_erZm| _| (`§Ìm| _|) Bg ñZohH$ H$m Cn`moJ H$aVo h¡ & 

CXmhaU : A§V…XhZ B§{OZ H$s _moQ>admhZ _| ñZohH$ H$m Cn`moJ H$aVo h¢ &
yy J«m\$mBQ> H$mo ewîH${dÚwV H$moe H$m BboŠQ´>moS>, {dÚwV Mmn CËnÞ H$aZo _| Am¡a 

{dÚwV _moQ>a _| ~«e ~ZmZo _| Cn`moJ H$aVo h¢ &

Bgo OmZ br{OE :

AmH¥${V 10.7 :  {dÚwV H$moe H$s g§aMZm

{nÎmb H$s Q>monr

OñVo H$s {S>pã~`m 
OñVo Ho$ {S>pã~`m na AmÀN>m{XV ßbmpñQ>H$

J«m\$mBQ> N>S>

H$m~©Z nmdS> (H$mo`bm) Am¡a
_¢JZrO-S>¡-AmŠgmBS>

Aë`w{_{Z`_ Šbmoa¡S> Am¡a OñV 
(qOH$) Šbmoa¡S> H$m noñQ>
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yy J«m\$mBQ> nmdS>a H$mo {MH$Zr 

AmH¥${V 10.8 : H«w${g~b

 
{_Å >r H o $ gmW {_bmH$a  
YmVwAm| H$mo T>mbZo (casting) 
Cn`wº$ D$î_mamoYr H«w$gr~b 
(_wgm-crucible) V¡̀ ma H$aZo 
_| Cn`moJ H$aVo h¡ >&

yy J«m\$mB©Q> Am¡a Abgr H$m Vob 
(linseed oil) Ho$ {_lU H$mo bmoho go ~Zr dñVwAm| na bonZ H$aZo _| Cn`moJ 
H$aVo h¢ &

Bgo OmZ br{OE :

{dÚwV ^Å>r _| H$moH$ (coke) Am¡a {g{bH$m (silica) H$mo ÑT>Vm go Ja_ H$aHo$ 
H¥${VÌ_ {dYmZ go J«mnmBQ> CËnmXZ {H$`m OmVm h¡ &

iii) \w$„[aZ² (Fullerene) : 

\w$„[aZ² `h H$m~©Z H$m {H«$ñQ>br` (ñ\${Q>H$) ê$n h¡, Omo {d{dº$ AUw h¡ & 

\w$„[aZ² H$r g§aMZm (Structure of fullerene) :
\w$„[aZ² Ho$ na_mUw ~rg fQ²>^wOmH¥${V 

AmH¥${V 10.9 : \w$„[aZ² H$s g§aMZm

Am¡a ~mah n§M^wOmH¥${V _| ~ÝYo h¡, do gm°H$a 
~mb² na noZb H$s Vah ì`dpñWV {H$`o J`o 
h¢& BÝh| ~¸$s ~mbg² (bucky balls) H$hVo 
h¢& AÝ` qnOam g§aMZm Am¡a Zbr AmH$ma 
g§aMZm H$m ^r nVm bJm`m J`m h¡ & 

~¸$s ~mb² EH$ nrbm R>mog nXmW© h¡, Omo 
Xrn H$mOb _| ^r nm`m J`m h¡ & `h hram 
Am¡a J«m\$mBQ> H$s Anojm amgm`{ZH$ Ñ{ï> go 
A{YH$ g{H«$` h¡ &

\w$„[aZ² ~hþV AX²^wV ñZohH$ h¡ (lubricants) Š`m| {H$ BZHo$ ~m°b n¥ð>m| Ho$ 
~rM AmgmZr go bwT>H$ gH$Vo h¢ &

BZH$mo (\w$„[aZ² H$mo) XÿaXe©Z {MÌ Z[bH$m Am¡a AÝ` BboŠQ´>m{ZH$ gmYZm| _| 
Cn`moJ H$aVo h¢ &
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Bgo OmZ br{OE :
ZoZmo ao{S>`mo, ZoZmo H$mJO Am¡a ZoZmo Am¡f{Y`m± Am{X AmO CnbãY h¡ & `o g^r 
\w$„[aZ go ~Zm`o J`o h¢ &

Bgo OmZ br{OE :
1985 _| `h nVm bJm H$s J«m\$mB©Q> na boga nw§O (laser beams) H$s {H«$`m 
go 60 H$m~©Z na_mUw `wº$ ghg§`moOZ ~§Y go OwS>m EH$ JmobmH$ma AUw CËnÞ 
hmoVm h¡&  Bg n[anyU© Jmobo H$mo, A~ ~wH${_ÝñQ>a² \w$„[aZ² H$hVo h¢ & A_o[aH$m 
Ho$ dmñVw {eënr ~wH$ {_ÝñQ>a² \w$„[aZ Ho$ `mX _| `h Zm_ aIm J`m h¡ &

Bgo OmZ br{OE :
à`moJembmAm| _| \w$„[aZ² H$mo nVm bJmZo Ho$ ~mX, ^yJ^©em{ó`m| Zo \w$„[aZ H$mo 
àH¥${V _| CëH$m{nÊS>m| _| nVm bJm`m, Omo O_©Zr Am¡a Ý`yOrb§S> VWm ê$g Ho$ 
àmMrZ MÅ>mZm| _| H«o$Q>a {Z_m©U {H$E h¢ &

2. H$m~©Z Ho$ A{H«$ñQ>br` (Añ\${Q>H$) ê$n 
   (Non – crystalline or Amorphous forms of carbon :) : 

A{H«$ñQ>br` R>mog nXmWm] _| na_mUwAm| H$s ì`dñWm {Z`{_V Zht ahVr h¡ & H$m~©Z 
Ho$ Am{H«$ñQ>br` ê$n h¡-MmaH$mob, H$mò bm, H$moH$, J¡g H$m~©Z Am¡a H$mOb (Xrn H$‚mb)& 
BZ_| go H$mò bm (nËWa H$m H$mò bm) H$mo N>moS>H$a AÝ` g^r _mZdÛmam {Z{_©V h¡ &

i) MmaH$mob (Charcoal): 

bH$S>r Ho$ ^§OH$ AmgdZ (destructive distillation) àH«$_ Ûmam MmaH$mob 
(bH$S>r H$m H$mo`bm) V¡`ma H$aVo h¢ &

MmaH$mob H$mo {d{^Þ dJm] _| CZH$mo V¡`ma H$aZo _| Cn`wº$ H$ƒr gm_J«r Ho$ 
AmYma na H$aVo h¢ & CZ_| go h¡ - bH$S>r H$mò bm, h{È> H$mò bm Am¡a e¸$a H$mò bm &
bH$S>r H$mo`bm (Wood charcoal) : 

bH$S>r Ho$ ^§OH$ AmgdZ àH«$_ Ûmam bH$S>r MmaH$mob V¡`ma H$aVo h¡§ & ^§OH$ 
AmgdZ Ho$ g_` J¡gm| (A{Zbm| H$m) {_lU {ZH$bVm h¡ & Bgo H$mï> A{Zb (bH$S>r 
J¡g - wood gas) H$hVo h¢ & H$mï> A{Zb XhZerb h¡ & H$mï> A{Zb H$m _w»` 
KQ>H$ _rWoZ (CH4) h¡ & Bg àH«$_ _| Omo Adeof ~MVm h¡, dh bH$S>r H$mo`bm 
(H$mï> H$mo`bm) h¢ &
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Bgo OmZ br{OE :
dm ẁ Ho$ AZwnpñWVr _| {H$gr dñVw H$mo Ja_ H$aZo H$s {H«$`m H$mo §̂OH$ AmgdZ H$hVo 
h¢ &  Bgo ~¥hÎm O{Q>b AUw H$mo gab AUwAm| _| {dI§{S>V H$aZo _| Cn`moJ H$aVo h¢ &

H$mï> H$mo`bm V¡`ma H$aZm (Preparation of wood charcoal) :

O¡{dH$ g§`wº$ 
dñVwAm| H$m {_lU

bH$S>r Ho$  
{N>bH|$

bH$S>r S>m§~a

a~S>  
H$mH©$

{ZJ©_Z Z{bH$m ObVr hþB©  
H$mï> A{Zb

AmH¥${V 10.10 : H$mï> H$mo`bm V¡`ma H$aZm

EH$ H$R>moa H$m±M H$s naIZbr 
(test tube) br{OE & Cg_| bH$S>r 
Ho$ N>moQ>o N>moQ>o Qw>H$S>o ({N>bHo$) S>m{bE & 
BgHo$ _w±h H$mo EH$ {N>Ð Ho$ aã~a H$m$ 
ñQ>mna go ~§Y H$s{OE & Bgo EH$ Xÿgao 
H$m±M H$s naIZbr go AmH¥${V _| {XIm |̀ 
O¡go Omo{S>̀ o &

H$R>moa H$m§°M H$s naIZbr _| 
bH$S>r Ho$ Qw>H$S>o boH$a Cgo Ja_ 
H$s{OE & Cg_| h_| bH$S>r H$mo`bm 
Adeof Ho$ ê$n _| àmá hmoVm h¢ & 
bH$S>r H$m S>m§~a (wood tar) Am¡a O¡{dH$ g§`wº$dñVwAm| H$m {_lU Xÿgar naIZbr 
_| àmá hmoVm h¡ &
MmaH$mob Ho$ JwUY_© (Properties of charcoal) :

H$m`©H$bmn 10.3 : nmZr Ho$ A§Xa MmaH$mob H$m EH$ Qw>H$S>m (gm_mÝ` AmH$ma) 
S>m{bE & Š`m hmoVm h¡ ? MmaH$mob Am¡a EH$ Qw>H$S>m boH$a bmb Vá Ja_ H$s{OE& 
A~ Bgo nmZr _| S>m{b`o & Amn Š`m {ZarjU H$a|Jo ?

MmaH$mob Ho$ n¥ð>na N>moQ>o N>moQ>o aÝY« hmoVo h¢ & BZ aÝY«m| _| dm`w ^ar hþB© ahVr 
h¡ & Bg{b`o BZH$m Am^mgr YZËd nmZr Ho$ YZËd go H$_ ahVm h¡ & Bg{b`o dh 
nmZr _| V¡aVm h¡ & O~ BZH$mo bmb Vá Ja_ H$aVo h¢, aÝY«m| _| ahZodmbr dm`w 
~mha {ZH$bVr h¡ & A~ MmaH$mob H$m dmñV{dH$ YZËd, nmZr Ho$ YZËd go A{YH$ 
h¡ & Bg{b`o MmaH$mob nmZr _| Sy>~Vm h¡ & 

A~ h_ MmaH$mob Ho$ JwUY_© H$m gmam§e {bI|Jo & 
yy bH$S>r H$mo`bo _¥Xþ, H$mbm Am¡a aÝY«_` h¡ &
yy bH$S>r H$mo`bo H$s dmñV{dH$ YZËd nmZr go A{YH$ ahVm h¡ & bo{H$Z `h 

nmZr _| Bg{b`o V¡aVm h¡ Š`m| {H$ BgHo  n¥ð> na AË`{YH$ aÝY« hmoVo h¢ Am¡a 
dm`w ^ar ahVr h¡ &
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Bgo OmZ br{OE :

bH$S>r Ho$ H$mo`bo H$mo gr{_V à_mU H$s g§^[aV dm`w AWdm 

AmH¥${V 10.11

^mn _| 9000C VH$ Ja_ H$aZo na {H«$`merb MmaH$mob 

(charcoal) V¡`ma {H$`m OmVm h¡ & MmaH$mob _| ahZodmbo 

S>m§~a Ho$ A§em| H$mo {ZH$mbm OmVm h¡, Am¡a `h A{YH$ 

aÝY«`wº$ ~ZVm h¡ & 

MmaH$mob gapÝY«V hmoZo Ho$ H$maU, AnZo g§nH©$ _| AmZodambo {_lUm| _| go a§J 
Am¡a J§Y {ZH$mbVm h¡ & 
MmaH$mob Ho$ Cn`moJ (Uses of charcoal) : 
yy MmaH$mob H$mo B§YZ Ho$ ê$n _| Cn`moJ H$aVo h¢ &

yy ~§XþH$ Ho$ ~mê$X Ho$ CËnmXZ _| MmaH$mob Cn`moJ H$aVo h¢ &

yy g{H«$` MmaH$mob H$mo A{Zb _wInQ>> 

AmH¥${V 10.12 : A{Zb _wI\$Q>

(gas masks) _| Am¡a nmZr Ho$ 
ewÕrH$aU _| Cn`moJ H$aVo h¢ & 

yy ApñV  H$mo`bo H$mo e¸$a Ho$  Cn`moJ 
_|  e¸$a  H$m a§J{d{hV ~ZmZo _| 
(g\o$XrH$aU _|) Cn`moJ H$aVo h¢ &

yy YmVwAm| Ho$ AmŠgmBS>m| go g§~§{YV 
YmVwAm| H$mo àmá H$aZo _| e¸$a 
H$mo`bm (sugar charcoal) Cn`moJ H$aVo h¢ &

CXmhaU :  _o¾o{e`_² AmŠgmB©S> Ho$ gmW {H«$`m H$amHo$ _o¾o{e`_² YmVw H$mo àmá 
		     {H$`m OmVm h¡ &
_o¾o{e`_ AmŠgmB©S> + e¸$a H$mo`bm → _o¾o{e`_² + H$m~©Z S>¶mo³gmBS> >

2. H$mo`bm (Coal) : 
Š`m Amn D$î_r` {dÚwV e{º$ Ho$ÝÐm| Ho$ ~mao _| OmZVo h¢ ? do {dÚwV e{º$ 

H¡$go CËnÞ H$aVo h¢ ? do D$î_r` D$Om© H$mo {dÚwV D$Om© _| n[adV©Z H$aVo h¢ & do 
D$î_r` D$Om© H$mo H¡$go CËnÞ H$aVo h¢ ? 
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H$mo`bo H$mo ObmH$a D$î_r` D$Om© CËnÞ H$s OmVr h¡& H$mo`bm EH$ àmH¥${VH$ 
g§nXm (resource) h¡ Am¡a H$m~©Z H$m EH$ Am{H«$ñQ>br` ê$n h¡ &  

gr{_V à_mU H$s dm`w Ho$ g§^aU _| n¥Ïdr Ho$ ZrMbo ñVa _| AË`{YH$ Xm~ 
Am¡a D$î_m Ho$ H$maU noS>-nm¡Yo Ho$ AË`§V Yrao Yrao {d^OZ ({dKQ>Z) hmoH$a H$mo`bm 
~Zm h¡& H$mo`bo go noS>-nm¡Yo Ho$ Ordmí_ (fossils) ^r {XImB© XoVo h¢ & h_mao 
Xoe _| {~hma, ~§Jmb Am¡a Amg_ _| H$mo`bo Ho$ ImZ h¡ & O~ H$mo`bo na ^§OH$ 
AmgdZ {H«$`m H$s OmVr h¡, V~ dh {dK{Q>V hmoH$a H$mo`bm J¡g, H$mo`bm S>m§~a 
Am¡a H$moH$ XoVm h¡& H$moH$ EH$ Adeof Ho$ ê$n _| àmá hmoVm h¡ &

H$mo`bm Ho$ Cn`moJ (Uses of Coal) : 
yy D$î_r` {dÚwVe{º$ H$maImZm| _| Am¡a ^mn B§{OZ _| H$mo`bo H$mo BªYZ Ho$ ê$n 

_| Cn`moJ H$aVo h¢ &

yy H$mò bo H$mo H$mò bm J¡g, H$mò bm S>m§~a Am¡a H$moH$ Ho$ CËnmXZ _| Cn`moJ H$aVo h¢ &

yy H$mo`bo Ho$ ̂ §OH$ AmgdZ _| àmá Adeof H$moH$ H$mo a§J, XdmB©`m± Am¡a {dñ\$moQ>H$ 
V¡`ma H$aZo _| Cn`moJ H$aVo h¢ &

yy Ob J¡g, (water gas) Am¡a àmoS>çyga J¡g (producer gas) O¡go BªYZ 
J¡gm| Ho$ CËnmXZ _| H$mo`bm Cn`moJ H$aVo h¢ &

Bgo OmZ br{OE :
�� H$m~©Z _moZmŠgmB©S> Am¡a h¡S´>moOZ J¡gm| Ho$ {_lU H$mo ObJ¡g H$hVo h¢ &
�� H$m~©Z _moZmŠgmB©S> Am¡a Z¡Q´>moOZ J¡gm| Ho$ {_lU H$mo àmoS>çyga J¡g H$hVo h¢&

iii) H$moH$ (Coke) : 

O~ H$mo`bo H$m ^§OZ AmgdZ {H$`m OmVm h¡, V~ àmá Adeof H$moH$ h¡ & 
H$m~©Z H$m g~go ewÕ ê$n H$moH$ h¡ & `h Yw±E| Ho$ {~Zm ObVm h¡ & `h {dÚwV H$m 
gwMmbH$ h¡ &

H$moH$ Ho$ Cn`moJ (Uses of Coke) :
yy H$moH$ H$mo BªYZ Ho$ ê$n _|, BboŠQ´>moS> (electrodes) ~ZmZo _| ̂ Å>r _| Am§V[aH$ 

n¥ð> Ho$ AmñVa Ho$ ê$n _| Cn`moJ H$aVo h¢ &

yy bmoho H$mo CgHo$ A`ñH$ go {ZîH$f©U Ho$ {b`o Cn`moJ H$aVo h¢ &
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iv) J¡g H$m~©Z (Gas carbon) : 

O~ H$mò bm H$m ̂ §OZ AmgdZ H$aVo h¢, V~ [aQ>mQ>©  nX ghm` :
[aQ>mQ© - gmYZ {Og_| 
AmgdZ  àH«$_  {H$`m  

OmVm h¡& 

Ho$ nmídm] na  g§M{`V nXmW© J¡g H$m~©Z h¡ & `h 
H$m~©Z H$m ewÕ ê$n h¡ Am¡a H$R>moa h¢&

Bgo BboŠQ´>moS> ~ZmZo _| Cn`moJ H$aVo h¡ & Š`m|{H$ 
`h {dÚwV H$m EH$ AÀN>m MmbH$ h¡ & 

v) Xrn H$mOb (Lampblack) AWdm H$m{bI (soot) : 

VmanrZ Vob (turpentine oil) AWdm AÝ` dZñn{V Vob (vegetable oil) 
{OZ_| H$m~©Z H$m A§e A{YH$ h¡, H$_ à_mU H$s dm`w _| ObmZo go Xrn H$‚mb 
(H$mOb) àmá H$aVo h¢ &  Bg H$m{bI H$mo H$mOb V¡`ma H$aZo Ho$ {bE Cn`moJ 
H$aVo h¢&

H$m`©H$bmn 10.4 : EH$ Kr H$m Xrn AWdm {Vb Vob H$m Xrn ObmH$a, EH$ 
N>moQ>o go nmÌ _| H$m{bI (H$‚mb) H$mo g§J«h H$s{OE & 

gmo{ME :
Kr (ghee) AWdm {Vb H$m Vob ObmH$a ~Zm`m J`m H$mOb, Am±Im| _| bJmZo 

na ObZ _hgyg Zhr hmoVr h¡, O~H$s {_Å>r H$m Vob (H¡$amo{gZ) ObmH$a 
~Zm`o J`o H$mOb H$mo Am±Im| _| bJmZo na ObZ CËnZÞ hmoVr h¢ & Š`m| ?

AmH¥${V 10.13 : ~mXm_ H$mo ObmH$a H$mOb ~ZmZm
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Xrn H$mOb H$m Cn`moJ : 

yy N>mnZo H$s ñ`mhr, H$mbm a§J (noÝQ>), B§{S>>`Z² ñ`mhr Am¡a OyVo Ho$ nm±{bg Am{X 
H$mo ~ZmZo _| Xrn H$‚mb H$m Cn`moJ H$aVo h¢ &

yy dmhZ Ho$ Q>m`a (tyre) Am¡a ßbmpñQ>H$ (plastics) V¡`ma H$aZo _| aã~a Ho$ 
gmW nyaH$ (filler) Ho$ ê$n _| Cn`moJ H$aVo h¢ &

H$m~©Z Ho$ `m¡{JH$ (Compounds of carbon) :
H$m~m}ZoQ> Am¡a ~mB©H$m~m}ZoQ> (Carbonates and bicarbonates)  :

hmoQ>b AWdm aoñQ>ma|Q> _| V¡`ma {H$`m J`o adm B©S²>br, dS>m Am¡a Xmogm, Ka 
_| ~ZmB© JB© BZ dñVwAm| Ho$ Anojm A{YH$ _wbm`_ hmoVo h¢ & BgH$m H$maU 
Š`m Amn OmZVo h¢ ? CZH$mo ~ZmZo Ho$ nhbo CZ_| WmoS>o go à_mU _| EH$  
g\o$X nmdS>a {_bmVo h¢ & `h Š`m h¡ ? Bgo ~oqH$J nmdS>a (ImZo H$m gmoS>m 
-baking powder) H$hVo h¢ & Bg_| gmo{S>`_²-~¡-H$m~m}ZoQ> hmoVm h¡ & Š`m AmnZo 
bmÝS´>r _| H$nS>mo H$mo gm\$ H$aVo hþE (YmoVo hþAm) XoIm h¡ ? do g\o$X {H«$ñQ>b Cn`moJ 
H$aVo h¢& `h Š`m h¡ ? Bgo YmdZ gmoS>m (washing soda) H$hVo h¢ & BgH$m 
amgm`{ZH$ Zm_ gmoS>{`_² H$m~m}ZoQ> h¡ & A~ h_ Hw$N> H$m~m}ZoQ> Am¡a ~m`H$m~m}ZoQ>m| 
Ho$ ~mao _| AÜ``Z H$a|Jo, Omo h_mao X¡Z§{XZ OrdZ _| A{YH$ Cn`moJr h¡ &

1. H¡$pëg`_² H$m~m}ZoQ> (CaCO3) : 

MyZo H$m nËWa, H$dM, A§S> H$dM, e§I Am¡a g§J_a_a H$m nËWa Am{X àmH¥${VH$ 
dñVwAm| _| H¡$pëg`_² H$m~m}ZoQ> ahVm h¢ &

`o g^r àH¥${V _| CnbãY h¡ & h_ H¡$pëg`_² H$m~m}ZoQ> H$mo à`moJembm _| 
V¡`ma H$a gH$Vo h¢ &

H¡$pëg`_² hm`S´>mŠgmBS> Ho$ gmW H$m~m}{ZH$ Amåb H$s à{V{H«$`m go H¡$pëg`_² 
H$m~m}ZoQ> ~ZVm h¡ & 

H$m~©Z -S>¡-AmŠgmB©S> Ho$ {db`Z go H$m~m}{ZH$ Amåb ~ZVm h¡ &

H$m~©Z -S>¡-AmŠgmB©S + nmZr → H$m~m}{ZH$ Amåb

H$m~m}{ZH$ Amåb + H¡$pëg`_² hm`S´>mŠgmBS> → H¡$pëg`_² H$m~m}ZoQ + nmZr
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H$moB© ^r J¡g ‘| H$m~©Z S>¡¶mo³gmBS> H$s CnpñW{V H$m narjU H$aZo Ho$ {bE 
Cgo nmZr ‘| nm[aV H$aZm Mm{hE&  V~ Xþ{Y¶m Adjon V¡¶ma hmoVm h¢& 

H$m`©H$bmn 10.5 : EH$ H$m±M H$s naIZbr _| 5 ml {OVZm MwZo H$m nmZr 
br{OE& EH$ H$m±M H$s Z{bH$m Cg _| aIH$a, hdm H$mo \y±${H$`o & Amn Š`m 
{ZarjU H$aVo h¡ & Š`m| ?

MwZo Ho$ nmZr _| H¡$pëg`_² h¡S´>mŠgmB©S> ahVm h¡& \y§$Ho$ hþE dm`w _| H$m~©Z -S>¡-
AmŠgmB©S> ahVm h¢ & H$m~©Z-S>¡-AmŠgmB©S> `h H¡$pëg`_² -h¡S´>mŠgmB©Q> ~ZmVm h¡ & 
Bg{b`o {_lU g\o$X Xþ{Y`m a§J ~ZVm h¡ &

H¡$pëg`_² h¡S´>mŠgmB©S> + H$m~©Z -S>¡-AmŠgmB©S> → H¡$pëg`_² H$m~m}ZoQ> + nmZr

H¡$pëg`_² H$m~m}ZoQ> Ho$ JwUY_© (Properties of calcium carbonate) : 

O~ H¡$pëg`_² H$m~m}ZoQ> H$mo Ja_ H$aVo h¡, V~ {dK{Q>V hmoH$a H¡$pëg`_² 
AmŠgmB©S> ({~Zm ~wPm MwZm -quick lime) Am¡a H$m~©Z-S>¡-AmŠgmB©S> XoVm h¡ &

O~ H¡$pëg`_² AmŠgmB©S> _| nmZr {_bm`m OmVm h¡, V~ Vrd« J{V go ~wX~wXmhQ> 
Ho$ gmW {H«$`m H$aVo hþE, D$î_m H$mo {d_moMZ H$aVo h¡ & dh nmZr _| Aën {db` 
hmoVr h¡ & Bg {db`Z H$mo MwZm H$m nmZr (lime water) H$hVo h¢ &

H¡$pëg`_² AmŠgmB©S> + nmZr → H¡$pëg`_² h¡S´>mŠgmB©S> + D$î_m

H¡$pëg`_² H$m~m}ZoQ> Ho$ Cn`moJ (Uses of calcium carbonate) :

yy {g_|Q> Am¡a H$m±M Ho$ CËnmXZ _| H¡$pëg`_² H$m~m}ZoQ> H$m Cn`moJ H$aVo h¢ &

yy bmoho Ho$ Am`ñH$ go bmoho Ho$ {ZîH$f©U Ho$ g_` Cg_| {_[lV {_{Å> O¡gr 
Aew{Õ`m± H$mo {ZH$mbZo _| Cn`moJ H$aVo h¢ &

2. gmo{S>`_² H$m~m}ZoQ> (Na2CO3.10 H2O) :

gmo[S>`_²  H$m~m}ZoQ> Omo nmdS>a Ho$  ê$n  _|  àmá hmoVm h¡,  Cgo gmoS>mjma 
(soda ash) H$hVo h¢ &
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bo{H$Z gmo{S>`_² H$m~m}ZoQ> Ho$ {H«$ñQ>br` (ñn{Q>H$) ê$n H$mo YmdZ gmoS>m 
(washing soda) H$hVo h¢ & Bgo gmo{S>`_² H$m~m}ZoQ> S>oH$mh¡S´>oQ> (sodium 
carbonate decahydrate) ^r H$hVo h¢ &

H$m~m}{ZH$ Amåb + gmo{S>`_² h¡S´>mŠgmB©S>  → gmo{S>`_² H$m~m}ZoQ> + nmZr 

gmo{S>`_² H$m~m}ZoQ> Ho$ JwUY_© (Properties of sodium carbonate) :

gmo{S>`_² H$m~m}ZoQ> nmZr _| {db` hmoH$a jmar` {db`Z (alkaline solution) 
~ZVm h¡ &

H$m`©H$bmn 10.6 : nmZr _| gmo{S>`_² H$m~m}ZoQ> Ho$ Hw$N> {H«$ñQ>bm| H$mo {db` 
H$s{OE& Cg_| EH$ Zrbo a§J Ho$ {bQ>_g² H$mJO H$mo Sw>~mB©E & Amn Š`m {ZarjU 
H$aVo h¢? A~ Cg_| EH$ bmb {bQ>_g² H$mJO H$mo Sw>~mB©E & Amn Š`m {ZarjU 
H$aVo h¢ ?

gmo{S>`_² H$m~m}ZoQ> Ho$ Cn`moJ (Uses of sodium carbonate) :

yy H$m±M, gm~wZ, H$mJO Am¡a gmo{S>`_² h¡S´>mŠgmB©S> Ho$ CËnmXZ _| Cn`moJ H$aVo h¢ &

yy H$R>moanmZr H$mo _¥Xþ nmZr ~ZmZo Ho$ {bE Cn`moJ H$aVo h¢ &

yy H$nS>o YmoZo _| Bgo Cn`moJ H$aVo h¢ & 

Bgo OmZ br{OE :

Hw$N> H$m~m}ZoQ> àH¥${V _| I{ZO nXmW© Ho$ ê$n _| àmá hmoVo h¢ &

CXmhaU : Š`y{àH$ H$m~m}ZoQ> (malachite), grgo H$m H$m~m}ZoQ> (cerucite), 
OñVo H$m H$m~m}ZoQ> AWm©V qOH$ H$m~m}ZoQ> (camaline) Am¡a H¡$pëg`_² H$m~m}
ZoQ> (lime stone)

H$m~m}ZoQ> nËWam| Ho$ {Z_m©U go àH¥${V Ho$ dm`w_§S>b _| H$m~©Z - S>¡ - AmŠgmB©S> 
H$m à_mU A{YH$ hmoZo go amoH$ OmVm h¡ & AÝ`V… h[aV Ka à^md (green 
house effect) hmoVm Wm &
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3. gmo{S>`_²-~¡-H$m~m}ZoQ> (NaHCO3) : 

gmo{S>`_²-~¡-H$m~m}ZoQ> H$mo ImZo H$m gmoS>m (baking soda) H$hVo h¢ & gr{_V 
à_mU Ho$ gmoS>{`_² hmB©S´>mŠgmB©S> H$mo H$m~mo©{ZH$ Amåb Ho$ gmW {H«$`m H$aZo na 
gmoS>{`_² ~¡-H$m~m}ZoQ> ~ZVm h¡ &

H$m~m}{ZH$ Amåb + gmo{S>`_² hmB©S´>mŠgmBS> → gmo{S>`_²-~¡-H$m~m}ZoQ> + nmZr
				      (gr{_V)

gmo{S>`_²-~¡-H$m~m}ZoQ> Ho$ JwUY_© (Properties of sodium bicarbonate) : 

 gmo{S>`_²-~¡-H$m~m}ZoQ> H$mo Ja_ H$aZo na, dh {d^m{OV hmoH$a gmo{S>`_²  
H$m~m}ZoQ>, H$m~©Z-S>¡-AmŠgmB©S> Am¡a nmZr Ho$ ~mîn XoVm h¡ &

gmo{S>`_²-~¡-H$m~m}ZoQ> D$î_m  gmo{S>`_² H$m~m}ZoQ> +  H$m~©Z-S>¡-AmŠgmBS> 
										            + nmZr

gmo{S>`_²-~¡-H$m~m}ZoQ> Ho$ JwUY_© (Uses of sodium bicarbonate) :
yy gmo{S>`_² H$m~m}ZoQ> Ho$ V¡`ma H$aZo _| Bgo Cn`moJ H$aVo h¢ &

yy ImZo Ho$ gmoS>m V¡`ma H$aZo _| Cn`moJ H$aVo h¢ &

Bgo OmZ br{OE :

gmo{S>`_²-~¡-H$m~m}ZoQ> Am¡a nmoQ>çm{e`_² h¡S´>moOZ Q>mQ>©aoQ> H$m {_lU ImZo H$m gmoS>m 
h¡ & ~«oS²> ~ZmVo g_` {ZH$br hþB© H$m~©Z-S>¡-AmŠgmB©S> J¡g Jw§Xm hþAm AmQ>o go 
hmoVr hþB© Cna CR>Vr h¡ Am¡a `h ~«oS> H$mo ñn§Or Am¡a ~S>m ~Zm XoVm h¡ & 

yy _o¾o{e`_² Am¡a Aë`w{_{Z`_²  hmBS´>mŠgmB©S>m| Ho$ gmW  gmoS>{`_²-~¡-H$m~m}ZoQ> 
{_bm`m OmVm h¡ & Bg {_lU H$mo àË`måb (antacid) Ho$ ê$n _| Cn`moJ 
H$aVo h¢, Am¡a noQ> _| ahZodmbo Á`mXm Amåb H$mo VQ>ñW AWm©V {Zîà^m{dV 
H$aVm h¡ &
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`mX a{IE :

�� EH$ VËd EH$ go AZoH$ ê$nm| _| àmá hmoVm h¡ &  Bg àH«$_ H$mo  Anaê$nVm 
H$hVo h¢ &

�� EH$ hr VËd Ho$ {d{^Þ ê$nm| H$mo "Anaê$n' H$hVo h¢ &

�� EH$ VËd H$s Anaê$n, {d{^Þ ^m¡{VH$ JwUY_© ì`º$ H$aVo h¢, bo{H$Z g~Ho$ 
amgm`{ZH$ JwUY_© g_mZ hmoVo h¢ &

�� H$m~©Z Ho$ {H«$ñQ>br` ê$n h¡ - hram, J«m\$mB©Q> Am¡a \w$„[aZ &

�� H$m~©Z Ho$ A{H«$ñQ>br` ê$n h¡-MmaH$mob, H$mo`bm, H$moH$, J¡g H$m~©Z Am¡a Xrn 
H$‚mb &

�� hram àH¥${V H$s$ g~go H$R>moa dñVw h¡ &

�� hram _| MVwî\$bH$ Ho$ {efm] na H$m~©Z Ho$ na_mUw ahVo h¢ &

�� J«m\$mB©Q> _| fQ²>H$mo{U` db` _| H$m~©Z Ho$ na_mUw ahVo h¢, Omo Amng _| OwS>o 
ahVo h¢ &

�� J«m\$mB©Q> {MH$Zm, {\$gbZodmbm Am¡a {dÚwV H$m AÀN>m MmbH$ h¡ &

�� \w$„[aZ `h H$m~©Z H$m {H«$ñQ>br` ê$n h¡, {OZ_| {d{dº$ AUw h¡ &

�� \w$„[aZ amgm`{ZH$ Ñ{ï> go g{H«$` nXmW© h¡ Am¡a EH$ AÀN>m ñZohH$ h¡ &

�� bH$S>r H$m H$mo`bm H$mo H«$_e… bH$S>r, hÈ>r Am¡a e¸$a Ho$ ^§OZ$ AmgdZ go 
àmá H$aVo h¢ &

�� H$mo`bo Ho$ ^§OZ$ AmgdZ go H$mob J¡g H$mob S>m§~a Am¡a H$moH$ ~ZmVm h¡ &

�� bmoho Ho$ Am`ñH$ go bmoho Ho$ {ZîH$f©U _| H$moH$ H$m Cn`moJ H$aVo h¢ &

�� Xrn H$‚mb H$mo N>nmB© ñ`mhr _| ~ZmZo _| Cn`moJ H$aVo h¢ &

�� H¡$pëg`_² H$m~m}ZoQ> H$mo {g_|Q> Am¡a H$m±M Ho$ CËnmXZ _| Cn`moJ H$aVo h¢ &

�� gmo{S>`_² H$m~m}ZoQ> Ho$ {H«$ñQ>br` (ñn{Q>H$) ê$n H$mo YmdZ gmoS>m H$hVo h¢ &
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�� gmo{S>`_² H$m~m}ZoQ> H$mo H$m±M, gm~wZ, H$mJO Am¡a gmo{S>`_² h¡S´>mŠgmB©S> Ho$ 
CËnmXZ _| Cn`moJ H$aVo h¢ &

�� gmo{S>`_² - ~¡ - H$m~m}ZoQ> H$mo ImZo H$m gmoS>m H$hVo h¢ &

�� ImZo H$m gmoS>m `h gmo{S>`_² -~¡-H$m~m}ZoQ> Am¡a nmoQ>çm{g`_² h¡S´>moOZ Q>maQ>}Q> 
H$m {_lU h¡ & 

�� gmo{S>`_²-~¡-H$m~m}ZoQ> H$mo àË`måb Ho$ CËnmXZ _| Cn`moJ H$aVo h¢ &

gyMZmE±

yy H$mo`bo Ho$ A{YH$ Cn`moJ H$mo amo{H$E & `h AZdrH$aU ({OZH$m ZdrH$aU 
Zht hmoVm h¡) nXmW© h¡ &

yy Amn AnZo Amhma _| gmo{S>`_² - ~¡ - H$m~m}ZoQ> (~¡qH$J nmdS>a-ImZo H$m 
gmoS>m) H$m {Z`{_V Cn`moJ _V H$s{OE & Bggo A§V (noQ>) g§~§{YV Aì`dñWVm 
CËnÞ hmoVr h¡ &

Aä`mg

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

1.	 hrao H$s g§aMZm h¡ :

A) fQ²>H$moUr` 		  Am) MVwî\$bH$s` 

B) gmH$a ~mb 		  B©) A{H«$ñQ>br`

2. 	hrao H$mo dO« H$s Vah Cn`moJ H$aVo h¢, Š`m| {H$

	 A) BZ_| ñdV§Ì BboŠQ´>mZ Zht h¡ & 

Am) EH$ ~¥hV² {H«$ñQ>b² h¡ &

B) ghg§`moOH$ ~§Ym| go ~Zm h¡ & 	

B©) àH$me H$m AnadV©Z A{YH$ à_mU _| H$aVm h¡ &
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3.	 ewîH$ H$moem| _| J«m\$mB©Q> H$mo BboŠQ´>moS> Ho$ ê$n _| Cn`moJ H$aVo h¢, Š`m| 
{H$-

A) _wbm`_ Am¡a [\$gbZodmbm h¡ & 

Am) {dÚwV H$m EH$ AÀN>m MmbH$ h¡ &

B) D$î_mamoYr h¡

B©)	 EH$ AÀN>m {d_§XH$ h¡ & 

4.	 H$moH$ EH$ AÀN>m BÝYZ h¡, Š`m| {H$ -

A) {dÚwV H$m AÀN>m MmbH$ h¡ & 

Am) YmVw Ho$ AmŠgmB©S>m| Ho$ gmW {H«$`m H$aVm h¡ &

B) YwAm± {ZH$mbo {~Zm ObVm h¡ & 

B©) H$m~©Z H$m EH$ A{H«$ñQ>br` ê$n h¡ &

5.	 {d{dº$ AUw ahZodmbm H$m~©Z H$m Anaê$n h¡ -

A) hram 			   Am) J«m\$mBQ> 

B) \w$„[aZ 			   B©) H$mo`bm

6.	 O~ H$mo`bo H$m ^§OZ$ AmgdZ {H$`m OmVm h¡, V~ àmá nXmW© h¡ -

A) H$mo`bm S>m_a Am¡a H$moH$ 			  Am) H$mo`bm S>m_a Am¡a \w$„[aZ

B) H$mo`bm Am¡a MmaH$mob			   B©) H$mò bmS>m§~a Am¡a Xrn H$‚mb

7.	 MmaH$mob nmZr _| V¡aVm h¡, Š`m| {H$ -

A) nmZr go A{YH$ YZËddmbm h¡ &	 Am) _¥Xþ 

B) gapÝY«V 			   B©) AnmaX²eu

8.	 Anaaê$nVm Ho$ {b`o BZ_| A§Va H$m H$maU h¡ -

A) BboŠQ´>mZm| H$s ì`dñWm _|	 		  Am) na_mUwAm| H$s ì`dñWm _|

B) na_mUw Ho$ KQ>H$ _| 			   B©) Zm{^H$ Ho$ KQ>H$m| _|
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9.	 MyZo Ho$ nmZr H$mo Xþ{Y`m g\o$X ~ZmZodmbm J¡g h¡ -

	 A) gë\$a-S>¡-AmŠgmB©S> 			   Am) Z¡Q´>moOZ-S>mB©-AmŠgmB©S> 

B)	 ŠbmoarZ 			   B©) H$m~©Z -S>mB©-AmŠgmB©S>

10.	 {g_|Q> Ho$ CËnmXZ _| Cn`moJ {H$`o OmZodmbm H$m~©Z H$m `m¡{JH$ h¡ - 

	  A) H¡$pëg`_ H$m~m}ZoQ> 			   Am) gmo{S>`_ H$m~m}ZoQ> 

B) gmo{S>`_²-~¡-H$m~m}ZoQ> 			   B©) nmoQ>çm{e`_ H$m~m}ZoQ>

11.	 ImZo gmoS>m H$m amgm`{ZH$ Zm_ h¡ -

A) gmo{S>`_² H$m~m}ZoQ> 			   Am) gmo{S>`_ hmB©S´>mŠgmBS> 

B) gmo{S>`_²-~¡-H$m~m}ZoQ> 			   B©) gmo{S>`_² gë\o$Q>

II.	gyMr "A' _| {X`oJ`o nXmWm] H$mo, gyMr "Am' _| {X`o J`o CZHo$ JwUY_© AWdm 
Cn`moJ Ho$ gmW Omo{S>E :

 			   A					     Am

1. 	ApñW H$mo`bm		 A)	H$m±M H$mQ>Zo H$m gmYZ h¡ &

2.	 J¡g H$m~©Z		  Am) nrbm Jmo{b` J|X h¡ &

3.	 hram		  B)	 e¸$a H$m g\o${XH$aU

4.	 \w$„[aZ		  B©)	 noS>-nm¡Ym| Ho$ AË`§V Yr_r {dKQ>Z 

				    {H«$`m go ~ZVm h¡ &

5.	 H$mo`bm		  C)	H$mo`bo Ho$ ^§OZ AmgdZ _| [aQ>mQ>© Ho$ 

				    N>V na hþAm g§{MV nXmW© h¡ &

			   D$) H$m~©Z na_mUw H$m fQ²>H$moUr` naVm| 

				    go ~Zm h¡ &	
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III. {ZåZ{b{IV H$WZ Š`m ghr h¡ AWdm JbV h¡ ~VmB©E & `{X JbV h¡ Vmo, 
H$maU Xr{OE : 

1.	 H$moH$ ̀ h YmVwAm| Ho$ AmŠgmB©S>m| Ho$ gmW {H«$`m H$aHo$ YmVwAm| H$m {ZîH$f©U 
H$aVm h¡ &

2. 	\w$„[aZ H$mo ñZohH$ Ho$ ê$n _| Cn`moJ Zht H$a gH$Vo h¢ &

3. 	H$mo`bo na ^§OZ  AmgdZ {H«$`m go H$mob J¡g àmá  hmoVm h¡ &

4. 	e¸$a H$mo`bm _| AZoH$ H$m~©{ZH$ `m¡{JH$ Aew{Õ`m| Ho$ ê$n _| ahVo h¢ &
5. 	J¡g H$m~©Z {dÚwV H$m Hw$MmbH$ h¡ (amoYr h¡) &

IV. {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 Anaê$nVm {H$go H$hVo h¢ ? H$m~©Z Ho$ Anaê$nm| Ho$ Zm_ {b{IE & ha 
EH$ H$m EH$ Cn`moJ ~VmBE &

2. 	EH$ gw§Xa aoIm{MÌ Ûmam bH$S>r H$m H$mo`bm ~ZmZo Ho$ {dYmZ H$m g§nyU© 
{ddaU Xr{O`o & aoIm{MÌ Ho$ ^mJm| Ho$ Zm_ ^r {b{IE &

3. 	MmaH$mob Ho$ Cn`moJ Š`m h¡ ?

4. 	H$mo`bo Ho$ Cn`moJ Š`m h¡ ?

5. 	H$mbo a§J (noÝQ>) H$mo CËnmXZ H$aZo _| H$m¡Zgo H$m~©Z H$m Anaê$n Cn`moJ 
{H$`m OmVm h¡ ?

6. 	H$moH$ H¡$go àmá {H$`m OmVm h¡ ?

7.	 \w$„[aZ Ho$ H$moB© Xmo Cn`moJ ~VmB`o &

8. 	à`moJembm _| H¡$pëg`_² H$m~m}ZoQ> V¡`ma {H$`m OmVm h¡ ?

 9.	 {ZåZm| Ho$ H$moB© EH$ Cn`moJ {b{IE :

	 A) H¡$pëg`_² H$m~m}ZoQ>		  Am) gmo{S>`_² H$m~m}ZoQ> 

	 B) gmo{S>`_² - ~¡ - H$m~m}ZoQ>

RR RR RR
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KQ>H$ - 11
AmŠgrOZ H$s AnaénVm

(ALLOTROPY OF OXYGEN)

Bg KQ>H$ Ho$ AÜ``Z Ho$ ~mX Amn :

�� AmŠgrOZ H$m _hËd nhMmZ|Jo &

�� AmŠgrOZ Ho$ Anaê$nm| Ho$ Zm_ {bI|Jo &

�� OrdZ Ho$ {d{^Þ joÌm| _| AmŠgrOZ Ho$ Cn`moJm| H$s gyMr ~Zm`|Jo &

�� 	AmoPmoZ Am¡a AmŠgrOZ Ho$ ^m¡{VH$ JwUm| H$s VwbZm H$a|Jo &

�� 	AmoPmoZ H$s naV H$m _hËd g_P|Jo &

g^r Ordr ídmg boVo h¢ & Bg à{H«$`m H$mo ídgZ H$hVo h¢ & ídgZ {H«$`m 
gOrdm| H$s {d{eï> JwUY_© h¡ &

h_ Omo ídgZ boVo h¢ Cg_| 21% Am`VZ H$m AmŠgrOZ hmoVm h¡ & h_ Omo 
ídmg N>moS>Vo h¢ Cg_| 16% Am`VZ H$m AmŠgrOZ hmoVm h¡ & Bggo {gÕ hmoVm h¡ 
{H$ ídgZ {H«$`m _| AmŠgrOZ H$s Amdí`H$Vm hmoVr h¡ &

gmo{ME :
A§V[aj `mÌr AnZo gmW AmŠgrH¥$V dm`w bo OmVo h¢ & Š`m| ?

	 dm`w_§S>b _| AmŠgrOZ CnpñWV hmoZo Ho$ H$maU n¥Ïdr na Or{d`m| H$m 
ApñVËd h¡& AmŠgrOZ Ho$ Xmo Anaén h¡ & do h¢  - 

1. Û` ApÊdH$ AUw  (O2) (Diatomic molecule) 
2. Ì` ApÊdH$ AUw (O3) (Triatomic) {Ogo AmoPmoZ (ozone) H$hVo h¢ &

Bgo OmZ br{OE :
dm`w _§S>b H$m ñnï> ê$n go Cƒ gr_m (upper boundary) Zht hmoVr & 
dm`w_§S>b H$mo nm§M naVm| _| {d^m{OV {H$`m J`m h¡, {OZHo$ àË`oH$ Ho$ {d{eï> 
JwUY_© h¢ & BZ naVm| H$s ñnï> gr_m Zht h¡ & dm`w_§S>b Ho$ naV h¢ - Q´>monmoñnr`a, 
ñQ´>oQ>moñnr`a, _rgmoñnr`a A`moZmoñnr`a Am¡a EoŠgmoñnr`a 
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1. Û` ApÊdH$ AUw (O2) (Diatomic molecule):

h_mao Amgnmg CnpñWV dm`w _| AmŠgrOZ Û` ApÊdH$ AUw Ho$ ê$n _| hmoVm 
h¡ & `h dU©hrZ, J§YhrZ, Am¡a ñdmXhrZ J¡gr` nXmW© h¡ & Q´>monmoñnr`a Ho$ dm`w 
_| 21% Am`VZ Ho$ AmŠgrOZ AUw hmoVo h¢ &

Bgo OmZ br{OE :
dm`w _§S>b _| 15% go H$_ AmŠgrOZ hmo Vmo AmJ (XhZ) H$m nmofU Zht hmoVm& 
25% go A{YH$ hmo Vmo dZm| _o VWm AÝ` Vah Ho$ AmJ Ho$ H$maUr^yV hmoVm 
{OZH$mo ~wPmZm Ag§^d h¡ &

H$m`©H$bmn 11.1 : EH$ ÐmoU br{OE & 

AmH¥${V 11.1

Cg_| EH$ _m|~Îmr {N>nH$mBE & A~ 
Cg_| Hw$N> nmZr ^[aE & _m|~Îmr 
gwbJmBE & Cgna H$m§M H$m Oma 
a{IE & _m|~Îmr WmoS>r Xoa ObH$a 
~wP OmVr h¡ & A~ ÐmoU H$m nmZ[ 
Oma _| àdoe H$aVm h¡& `h H$m§M Ho$ Oma 

5
1  ^mJ ^a OmVm h¡ & Bg go Amn 

H$mo Š`m kmV hmoVm h¡  ?

H$m§M Ho$ Oma _| CnpñWV AmŠgrOZ _m|~Îmr Ho$ ObZo Ho$ {bE Cn`moJ hmoVm 
h¡& CgHo$ AÝXa H$s OJh Imbr hmoVr h¡& dh H$m§M Ho$ Oma Ho$ {Zdm©V H$m  5

1  
^mJ ^a OmVm h¡& Bggo Amn Š`m {ZU©` bo gH$Vo h¢ &

AmŠgrOZ Ho$ JwUY_© (Properties of Oxygen) :
1. AmŠgrOZ AÝ` _ybVËdm| Ho$ gmW à{V{H«$`m H$aHo$ CZHo$ AmŠgmBS> V¡`ma 

H$aVm h¡ &
_o¾o{e`_ + AmŠg{OZ → _o¾r{e`_ AmŠgmBS>

H$m`©H$bmn 11.2 : _o¾o{e`_ [aã~Z H$m EH$ Qw>H$S>m br{OE & Cgo ObmB©E . 
dh VoOpñdVm ObH$a g\o$X amI XoVm h¡, Omo _o¾o{e`_ AmŠgmBS> h¡ &
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2. AmŠgrOZ Hw$N> `m¡{JH$m| Ho$ gmW à{V{H«$`m H$aVm h¡ Am¡a CZH$m {dKQ>Z 
H$aVm h¡ &

_oaŠ`y[aH$ gë\$mBS> + AmŠgrOZ → _oaŠ`yar + gë\$a S>m` AmŠgmBS>

H$m`©H$bmn 11.3 :  X¡{ZH$ OrdZ _|, AmŠgrOZ Ho$ Cn`moJ H$s gyMr ~ZmB©E &

2. Ì` ApÊdH$ AUw (O3) : 

h_ g^r OmZVo h¢ {H$ gy`© {d{H$aU CËg{O©V H$aVm h¡, {OZ _| Hw$N> Or{d`m| 
Ho$ {bE hm{ZH$mar h¡ & bo{H$Z g^r {d{H$aUm| n¥Ïdr VH$ Zht nhþ±MVo Š`m| {H$ 
n¥Ïdr EH$ J¡g Ho$ naV go gwa[jV h¡ & Š`m Amn OmZVo h¢ dh H$m¡Zgm h¡ ? dh  
AmoPmoZ (ozone - O3) h¡ & AmoPmoZ, AmŠgrOZ H$m Am¡a EH$ Anê$n h¡& `h 
Ì`ApÊdH$ AUw h¡ & 

AmoPmoZ EH$ hëHo$ Zrbo a§J H$m J¡g h¡ Omo dm ẁ_§S>b Ho$ Cnar naV (ñQ´>oQ>moñnr`a) 
_|  hmoVm h¡ &

`h n¥Ïdr Ho$ 16 H$s._r. H$s D±$MmB© na CnbãY h¡ & `h gy`© go {ZH$bZodmbo 
AëQ´>m~¢JZr {H$aUm| H$mo amoH$Vm h¡ Am¡a BgVah n¥Ïdr VH$ nhþ±MZo go amoH$Vm h¡& 
BgVah dh n¥Ïdr Ho$ Or{d`m| H$mo AëQ´>m~¢JZr {H$aUm| Ho$ Xþîn[aUm_m| go ~MmVm 
h¡& BZ {H$aUm| go ËdMm H$m H¢$ga hmo gH$Vm h¡  Am¡a AZoH$ O¡{dH$ Om{V`m± Zï> 
hmo gH$Vr h¡ &

AmoPmoZ naV H$m Adj`                

AmoPmoZ 
Adj` àXoe

AmH¥${V 11.2

(Depletion of the ozone layer) :

dm`w_§S>b Ho$ Cnar naV _| AmoPmoZ Ho$  
H$_ hmoZo H$mo AmoPmoZ H$m Adj` H$hVo h¢& 
Bgr H$mo AmoPmoZ {N>Ð H$hVo h¢ &

Z¡Q´>moOZ Ho$ AmŠgmBS> Am¡a Šbmoamoâbmoam 
H$m~©Z O¡go àXÿfH$ AmoPmoZ AUwAm| Ho$ gmW 
à{V{H«$`m H$aHo$ CÝh| Zï> H$aVo h¢ & 
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Bgo OmZ br{OE :
�� ZmB©Q´>moOZ AmŠgmBS> a~S> Q>m`a Am¡a ßbmpñQ>H$ ObZo na CËnÞ hmoVm h¡ &

�� àerVH$ (refrigerator) Am¡a dm`w {Z`§ÌH$ (air conditioner) Cn`moJ 
H$aZo go Šbmoamoâbmoamo H$m~©Z CËnÞ hmoVm h¡ &

dm`w àXÿfU {Z`§ÌU H$aZo go AmoPmoZ naV H$mo ~Mm gH$Vo h¢ & 

Bgo OmZ br{OE :

Cƒ AëQ´>m~¢JZr {H$aUm| (U.V. rays) H$m Va§J - X¡Ï`© H$_ ahVm h¡ & Egr 
{H$aUm| hm{ZH$ma hmoVr h¡ & H$_ D$Om©`wº$ AëQ´>m~¢JZr {H$aUm| H$m Va§J  X¡Ï`© 
A{YH$ hmoVm h¡ & Egr {H$aUm| D {dQ>m{_Z Am¡a _obm{ZZ g§píbï> H$aZo Ho$ {bE 
Cn`moJr h¡ &

AmoPmoZ Ho$ Hw$N> Am¡a JwUY_© (Some more properties of ozone) :

yy AmoPmoZ EH$ d¡fbm J¡g h¡ {OgH$m J§Y _ÀN>br O¡gm hmoVm h¡ &

yy Bgo ídmg _| boZo go ídgZ H$s g_ñ`m hmo gH$Vr h¡ &

yy `{X AmoPmoZ noS> Am¡a nm¡Ym| Ho$ g§nH©$ _| Am`o Vmo CZH$mo ZwH$gmZ nhþ±MVm h¡ &

yy dh dmhZm| Ho$ Q>m`a Am¡a S>m§~a (asphalt) Ho$  gmW à{V{H«$`m H$aHo$ CÝh| 
Zï> H$aVm h¡ &

`mX a{IE

�� AmŠgrOZ Ho$ Xmo Anê$n h¢ & do h¢  - Û` ApÊdH$ AUw Am¡a Ì` ApÊdH$ AUw>&

�� AmŠgrOZ EH$ dU©hrZ, J§YhrZ Am¡a ñdmXhrZ J¡gr` nXmW© h¡ Omo Q´>monmoñnr`a 
_| CnbãY hmoVm h¡ &

�� AmŠgrOZ amgm`{ZH$ ê$n go ~hþV {H«$`merb h¡ &

�� AmoPmoZ n¥Ïdr H$s gVh go 16 H$s._r. D±$MmB© _| CnbãY hmoVm h¡ &

�� AmoPmoZ Cƒ D$Om© ̀ wº$ AëQ´>m~¢JZr {H$aUm| H$mo n¥Ïdr VH$ nhþ±MZo go amoH$Vm h¡ &
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�� dm`w_§S>b Ho$ Cnar gVh _| AmoPmoZ H$s _mÌm H$_ hmoZo H$mo AmoPmoZ H$m Adj` 
H$hVo h¢ &

�� dm`w àXÿfU H$mo {Z`§ÌU H$aZo go AmoPmoZ naV ~Mm gH$Vo h¢ &

gyMZmE±

yy AnZo n[aga _| `Wmg§^d A{YH$ go A{YH$ noS> bJmB©E Vm{H$ dm`w_§S>b H$s 
AmŠgrOZ H$s _mÌm h_ ~Zm`o aI gH|$ &

yy AnZo ñHy$b _| 16 {gV§~a H$mo {díd AmoPmoZ {XZ _ZmB©E Am¡a bmoJm| AmoPmoZ 
Ho$ _hËd H$s OmJ¥Vr bmB©E & 

Aä`mg

I.	 {ZåZ àíZm| Ho$ CÎma {b{IE :

1.	 AmŠgrOZ Ho$ Anaê$nm| Ho$ Zm_ {b{IE &

2.	 AmŠgrOZ Ho$ JwUY_© Š`m h¡ ?

3.	 AmoPmoZ Š`m h¡ ? BgHo$ JwUY‘m] H$s gyMr ~ZmB¶o&

4.	 AmoPmoZ naV n¥Ïdr Ho$ Or{d`m| H$s H¡$go ajm H$aVm h¡ ?

5.	 AmoPmoZ naV H$m Adj` {H$go H$hVo h¢ ?

6.	 AmoPmoZ naV Ho$ Adj` Ho$ H$maU Š`m h¡ ?

7.	 AmoPmoZ naV Ho$ Adj` amoIZo Ho$ Hw$N> {dYmZ ~VmB©E ?

 H$m`© `moOZm

�� dm`w_§S>b Ho$ {d{^Þ naVm| H$mo Xem©Vo hþE EH$ MmQ>© ~ZmB©E &

�� h[aV J¥h à^md Ho$ ~mao _| OmZH$mar g§J«h H$s{OE &

RR RR RR
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