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'~°q— H˘`«ÎQÍ Hõ@∞ìK«∞#fl `«=∞ WO\˜x K«∂K«∞@‰õΩ "≥à‹§#∞. J`«#∞ `«# `«O„_ç`À WÅ∞¡ ZÖÏ 

xi‡™êÎ~°x J_çÔQ#∞. J`«x `«O„_ç Wã¨∞Hõ, W@∞Hõ~åà◊√§, ~åà◊√§, ã≤"≥∞O@∞Å`À WÅ∞¡ xi‡™êÎ~°x 

K≥ÃÑÊ#∞. ~°q Pâ◊Û~°ºÑ¨_ç =∞# â◊s~°=Ú Z@∞¡ U~°Ê_çO^Œx `≥Å∞ã¨∞HÀ^ŒÅK≥#∞. 

=∂#=Ùx, WO\˜x áÈeÛK«∂z# H˜O^Œ W=fi|_ç# q=~°}Å∞ ã¨iQÍ [`«Ñ¨_»∞@ QÆ∞iÎOK« 

^Œy# q+¨Ü«∞=Ú. 

Hõ}=Ú     - W@∞Hõ  

Hõ}*ÏÅ=Ú     - W@∞Hõ, HõOHõ~°, W#∞Ñ¨Hõ_ô¤

J=Ü«∞"åÅ∞    - QÀ_»Å∞

=∂#=Ù_»∞     -  WÅ∞¡
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rq

J=Ü«∞= =º=ã¨÷Å∞ 

J=Ü«∞"åÅ∞

Hõ}*ÏÅ=ÚÅ∞

Hõ}=ÚÅ∞

Hõ}ÏOQÆ=ÚÅ∞

J}∞=ÙÅ∞ 

Ñ¨~°=∂}∞=ÙÅ∞ 

 r
q

J
=
Ü

«∞=
 =

º=
ã
¨÷Å
∞ 

J
=
Ü

«∞"
åÅ

∞

H
õ}

*
ÏÖ

ÏÅ
∞ 

 H
õ}

ÏÅ
∞

J
}

∞=
ÙÅ

∞

Ñ
¨~
°=
∂
}

∞=
Ù H
õ}

ÏO
Q
ÍÅ

∞

Ñ≤Å¡Å∂....  
=∞#‰õΩ Pâ◊Û~°º"≥∞ÿ# q+¨Ü«∞O U=∞#QÍ Jxfl 

r=~åâ◊√Å∞ „|Ç¨‡O_»"≥∞ÿ# r=# =º=ã¨÷Å∞ Hõey 

LO_»∞@ÜÕ∞. =∂#=Ùx â◊s~°=Ú qq^èŒ r=# 

K«~°ºÅ‰õΩ J#∞QÆ∞}OQÍ r=# =º=ã¨÷Å∞ =∞iÜ«Ú 

J=Ü«∞"åÅ#∞ HõeyÜ«Ú#flk. Jxfl J=Ü«∞"åÅ∞ 

XHõ ^•x`À XHõ\˜ HõÅã≤ Ñ¨xKÕÜ«ÚK«∞#flq. 

Ñ¨@=Ú 1.1 ã¨Oq^è•# ™ê÷~ÚÅ∞ (Levels of Organization)
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K«~°‡=Ú q^èŒ∞Å∞

1.  â◊s~°=ÚÖ’x Ö’Ñ¨e J=Ü«∞"åÅ#∞ ~°H˜∆OK«∞#∞. 

2.  K≥=∞@ Ñ¨@∞ì@ ^•fi~å Wk XHõ qã¨~°˚Hõ 

J=Ü«∞==ÚQÍ Ñ¨xKÕÜ«Ú#∞. 

3.  Wk XHõ *Ï˝<ÕO„kÜ«∞=ÚQÍ Ñ¨x KÕÜ«Ú#∞. 

4.  Wk q@q∞<£ D L`«ÊuÎH˜ ã¨Ç¨Ü«∞Ñ¨_»∞#∞

2. r~°‚ =º=ã¨÷  
r~°‚ =º=ã¨÷ <À~°∞,J#fl "åÇ≤ÏHõ,r~å‚â◊Ü«∞=Ú, 

HÍÖËÜ«∞O,„¿ÑQÆ∞Å∞ =∞iÜ«Ú „™ê= „QÆO ä̂Œ∞Å#∞ Hõey 

LO@∞Ok.

 g∞‰õΩ `≥Å∞™ê

     K«~°‡=Ú =∞# ^ÕÇ¨Ï=ÚÖ’ 

KåÖÏ |~°∞"≥·# J=Ü«∞==Ú. 

nx |~°∞=Ù 7 H˜.„QÍ.  

=∞# â◊s~°=Ú J<ÕHõ J=Ü«∞= =º=ã¨÷Å`À ‰õÄ_ç#k. =∞# 

â◊s~°=ÚÖ’ "≥Ú`«Î=Ú ''Ñ¨k—— J=Ü«∞= =º=ã¨÷Å∞ HõÅ=Ù. D 

J=Ü«∞= =º=ã¨÷Å#∞ q=~°OQÍ `≥Å∞ã¨∞‰õΩO^•O. 

1. â◊s~° ‰õΩ_»º =º=ã¨÷

â◊s~° ‰õΩ_»º =º=ã¨÷Ö’ K«~°‡=Ú, "≥O„@∞HõÅ∞, QÀ~°∞¡, ¿ãfi^Œ 

„QÆO^äŒ∞Å∞ =∞iÜ«Ú `≥·Å „QÆO^äŒ∞Å∞ HõÅ=Ù. 

1.1. =∂#=Ùx J=Ü«∞==º=ã¨÷Å x~å‡}=Ú =∞iÜ«Ú q^èŒ∞Å∞

Ñ¨@=Ú 1.2 K«~°‡=Ú J_»∞¤HÀ`« 

~åA "≥∞ÿ^•#=ÚÖ’                 

P@ÖÏ_»∞#Ñ¨Ù_»∞ J`«x 

HÍeH˜ =ÚÅ∞¡ QÆ∞K«∞ÛH˘<≥#∞. 

ZO^Œ∞‰õΩ <˘Ñ≤ÊQÍ 

=ÙOk? <˘Ñ≤Êx =∞#=Ú 

Z@∞¡ QÆ∞iÎ™êÎ=Ú Jx 

`≥Å∞ã¨∞H˘#^ŒÖK≥#∞. 

K«~°‡=Ú XHõ 

*Ï˝<ÕO„kÜ«∞=Ú. Wk 

ã¨Ê~°≈#∞ `≥Å∞ã¨∞H˘#∞@‰õΩ 

LÑ¨Ü≥∂QÆÑ¨_»∞#∞. 

  ~À=∞=Ú 
("≥O„@∞Hõ) ÉÏÇ¨Ïº K«~°‡=Ú

~À=∂xfl xHõ¯á⁄_»∞K«∞ HõO_»~°O

q^èŒ∞Å∞

1.  qq^èŒ ~°HÍÅ PÇ¨~° Ñ¨^•~°÷=ÚÅ#∞ Ö’xH˜ 

fã¨∞H˘x, ri‚OÑ¨ KÕÜ«Ú#∞. 

2.r~°‚"≥∞ÿ# PÇ¨~°Ñ¨Ù J}∞=ÙÅ∞ ~°HõÎ „Ñ¨"åÇ¨Ï=Ú    

Ö’xH˜ Ñ‘Å∞ÛH˘#|_»∞#∞. 

3 .r~°‚=Ú HÍx =º~°÷ Ñ¨^•~°÷=ÚÅ∞ qã¨i˚OÑ¨|_»∞#∞. 

3. âßfiã¨ =º=ã¨÷ 

r=ÙÅ∞ `«=∞ =∞#∞QÆ_»#∞ H˘#™êyOK«_®xH˜ 

âßfiã¨„H˜Ü«∞ J`«º=ã¨~°"≥∞ÿ#k.D „Ñ¨„H˜Ü«∞Ö’ 

PÇ¨~°Ñ¨^•~°÷O PH˜û[<£ =∞iÜ«Ú ZO*ˇ·=ÚÅ 

 ¿ãfi^Œ „QÆOkä

`≥·Å „QÆOkä
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4. Jã≤÷ Ñ¨O[~° =º=ã¨÷

Jã≤Î Ñ¨O[~° =º=ã¨÷Ö’ Z=ÚHõÅ∞ =∞iÜ«Ú 

=∞$^Œ∞ÖÏã≤÷, HõO_»~°<å~°Å∞ (eQÆ"≥∞O@∞¡) LO_»∞#∞. 

=∞# â◊s~°=ÚÖ’ "≥Ú`«Î=Ú 206 Z=ÚHõÅ∞ HõÅ=Ù. 

Z=ÚHõÅ∞ H©à◊§`À HõÅ∞Ñ¨|_ç â◊s~°=Ú#‰õΩ XHõ 

~°∂Ñ¨=Ú xK«∞Û#∞. 

q^èŒ∞Å∞

1. Jã≤÷Ñ¨O[~° =º=ã¨÷ â◊s~°=Ú#‰õΩ XHõ 

x~å‡}=Ú xK«∞Û#∞. =∞iÜ«Ú â◊s~° Hõ^ŒeHõ‰õΩ 

`À_»Ê_»∞#∞.

2. â◊s~° JO`«~° J=Ü«∞"åÖˇ·# "≥∞^Œ_»∞, QÆ∞O_≥ 

=∞iÜ«Ú TÑ≤iu`«∞ÎÅ‰õΩ ~°Hõ∆} xK«∞Û#∞. 

3. Z=ÚHõ =∞[˚ ~°HõÎHõ}ÏÖˇ·# Z„~° ~°HõÎHõ}ÏÅ∞, 

`≥Å¡ ~°HõÎHõ}ÏÅ∞ =∞iÜ«Ú ~°HõÎ Ñ¶¨ÅH˜HõÅ#∞ L`«ÊuÎ 

KÕÜ«Ú#∞. 

5. HõO_»~° =º=ã¨÷ 

HõO_»~° =º=ã¨÷ 3 ~°Hõ=ÚÖˇ·# HõO_»~°=ÚÅ`À 

U~°Ê_ç#k. Jq Jã≤÷ HõO_»~åÅ∞, #∞#∞Ñ¨Ù HõO_»~åÅ∞, 

=∞iÜ«Ú Ç¨Ï$^ŒÜ«∞ HõO_»~åÅ∞. Jã≤÷ HõO_»~åÅ∞, 

Kå~°Å∞ QÆÅ HõO_»~åÅ∞, Kå~°Å∞ ÖËx HõO_»~åÅ∞ 

=∞iÜ«Ú Ç¨Ï$^ŒÜ«∞ HõO_»~åÅ∞ Z=ÚHõÅ`À 

HõÅÑ¨|_ç Ü«ÚO_»∞#∞. #∞#∞Ñ¨Ù HõO_»~åÅ∞ ~°HõÎ 

<åàÏÅ QÀ_»ÅÖ’ =∞iÜ«Ú L^Œ~°=Ú, „¿ÑQÆ∞Å 

=O\˜ ‰õΩÇ¨Ï~°=Ú Hõey# J=Ü«∞==ÚÅ#∞ HõÑ≤Ê 

LOK«»∞#∞. Ç¨Ï$^ŒÜ«∞ HõO_»~åÅ∞ Ç¨Ï$^ŒÜ«∞=ÚÖ’ 

=∂„`«"Õ∞ HõxÑ≤OK«∞#∞. 

Ñ¨@=Ú 1.4 HõO_»~° =º=ã¨÷

Ñ¨@=Ú 1.3 

Jã≤÷ Ñ¨O[~° =º=ã¨÷

ã¨Ç¨Ü«∞O`À ã¨OH˜¡+¨ìO #∞O_ç ã¨~°à◊ ~°∂Ñ¨OÖ’xH˜ 

=∂~°Û|_»∞`«∞Ok. 

q^èŒ∞Å∞

1. TÑ≤iu`«∞ÎÅ∞ Ñ¨iã¨~°=ÚÅÖ’QÆÅ o2 #∞ 

Ñ‘Å∞ÛH˘x ~°HõÎ Hõ}*ÏÅ=Ú „Ñ¨"åÇ¨Ï=Ú ^•fi~å 

o2 #∞ â◊s~° ÉèÏQÆ=ÚÅ‰õΩ ã¨~°Ñ¶¨~å KÕÜ«Ú#∞ 

(LKèåÛfiã¨O).

2. PÇ¨~°=Ú#∞ ̂ ŒÇ≤ÏOK«∞@‰õΩ o2 LÑ¨Ü≥∂QÆÑ¨_»∞#∞. 

D K«~°ºÖ’ q_»∞^ŒÅQÆ∞ Co2 Ñ¨iã¨~°=ÚÖ’xH˜ 

TÑ≤iu`«∞ÎÅ∞ |Ç≤Ï+¨¯iOK«|_»∞#∞. (xKèåÛfiã¨O)

q^èŒ∞Å∞

1. Jã≤÷ HõO_»~åÅ∞ =∞# 

^ÕÇ¨Ï=Ú#‰õΩ PHÍ~åxfl WK«∞Û#∞ 

=∞iÜ«Ú â◊s~° Hõ^ŒeHõ‰õΩ 

`À_»Ê_»∞#∞. 

2. D HõO_»~åÅ∞ â◊s~° 

LëÈ‚„QÆ`«#∞ „Hõ=∞ Ñ¨~°∞K«∞@‰õΩ 

HÍ=Åã≤# L+¨‚=Ú#∞ 

L`«ÊuÎKÕÜ«Ú#∞. 

3. W`«~° HõO_»~åÅ∞ JO`«~° 

J=Ü«∞==ÚÅ Hõ^ŒeHõÅ‰õΩ 

`À_»Ê_»∞#∞. 
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„Ñ¨ã¨~°} =º=ã¨÷ Ñ¨^•~°÷=ÚÅ#∞ â◊s~°=ÚÖ’x 

XHõ ÉèÏQÆ=Ú #∞O_ç =∞iÜ≥ÚHõ ÉèÏQÆ=Ú#‰õΩ 

~°"å}Ï KÕÜ«Ú#∞. Wk Ç¨Ï$^ŒÜ«∞=Ú =∞iÜ«Ú 

~°HõÎ <åà◊=ÚÅ`À ~°∂á⁄Ok, ~°HõÎ=Ú#∞ 

„Ñ¨=Ç≤ÏOÑ¨KÕÜ«Ú#∞. Ç¨Ï$^ŒÜ«∞=Ú XHõ Ñ¨OÑ¨Ù=O\˜ 

(Ü«∂O„uHõ) J=Ü«∞==Ú (pumping). Wk 

~°HõÎ=Ú#∞ ~°HõÎ <åà◊=ÚÅÖ’xH˜ <≥@∞ì#∞. ~°HõÎ<åàÏÅ∞ 

~°HõÎ=Ú#∞ Jxfl J=Ü«∞"åÅ‰õΩ fã¨∞ÔHo§ =∞~°ÖÏ 

~°HõÎ=Ú#∞ Ç¨Ï$^ŒÜ«∞=Ú#‰õΩ KÕ~°∞Û#∞. 

q^èŒ∞Å∞

1. ~°HõÎ=Ú áÈ+¨Hõ Ñ¨^•~å÷Å#∞, PH˜û[#∞#∞, 

=º~°÷ Ñ¨^•~å÷Å#∞, Ç¨~À‡#∞Å#∞ ~°"å}Ï KÕÜ«Ú#∞. 

2. h\˜ ã¨=∞`«∞Åº`«#∞ HÍáê_»∞#∞. â◊s~° 

LëÈ‚„QÆ`«#∞ „Hõ=∞ Ñ¨~°K«∞#∞. 

6. „Ñ¨ã¨~°} =º=ã¨÷

Ñ¨@=Ú 1.5 ~°HõÎ „Ñ¨ã¨~°} =º=ã¨÷

=o§, Jxfl r=ÙÅ ~°HõÎ=Ú 

Z„~°QÍ LO_»∞<å?

“ÖË^Œ∞ ÃãÖÏfi, ÖÏÉòã¨ì~üÅ∞ 

=∞iÜ«Ú ZO„_»HÍÜ«∞Å 

~°HõÎ=Ú he~°OQÆ∞Ö’ 

LO_»∞#∞. ÉÁkÌOHõ    ~°HõÎ=Ú#‰õΩ ~°OQÆ∞ÖË^Œ∞.”

Z„~° ~°HõÎ Hõ}=ÚÅ∞ (RBC) 
Ç‘Ï"≥∂QÀ¡a<£ J#∞ =~°‚Hõ=Ú#∞ Hõey 

LO_»∞#∞. Wk ~°HõÎ=Ú#‰õΩ Z~°∞Ñ¨Ù 

~°OQÆ∞#∞ Wã¨∞ÎOk. 
Ç¨Ï$^ŒÜ«∞=Ú

 ã≤~°

^èŒ=∞x 

Hõ$`«º=Ú1.1                    <Õ#∞ KÕ™êÎ#∞

L Õ̂Ìâ◊=Ú : XHõ xq∞ëêxH̃ <å_ô ã̈ÊO Œ̂# ̂~@∞#∞ 

ÖˇH˜¯OK«∞@.

Ñ¨^ŒÌu : (i) <Õ#∞ <å <å_ô ã¨ÊO^Œ# ˆ~@∞#∞ 

ÉÁ@# "ÕÅ∞ „áê~°OÉèí ™ê÷#O =^ŒÌ =∞}˜Hõ@∞ì 

„H˜Ok "≥·Ñ¨Ù K«∂Ñ¨Ù_»∞ "ÕÅ∞ =∞iÜ«Ú. #_çq∞ 

"ÕÅ∞#∞ =ÙOz ÖˇH˜¯OK≥^Œ#∞.

(i i) 30 ÃãHõ#∞ÅÖ’ <å_ô ã¨ÊO Œ̂#Å#∞ ÖˇH˜̄ Oz 

nxx Ô~\˜ìOÑ¨Ù KÕÜ«Ú@ ^•fi~å XHõ xq∞ëêxH˜ 

<å_ô ã¨ÊO^Œ# ˆ~@∞#∞ ÖˇH˜¯™êÎ#∞. ™ê^è•~°} 

<å_ô ã¨ÊO^Œ# ˆ~@∞ 72 / xq∞ëêxH˜. <å_ô 

ã¨ÊO^Œ# ˆ~@∞#∞O_ç Ç¨Ï$^ŒÜ«∞Ñ¨Ù Ñ¨x f~°∞#∞ 

`≥Å∞ã¨∞H˘#QÆÅ#∞.

g∞‰õΩ `≥Å∞™ê

=∞# =ÚY ÉèÏ=#Å∞ "≥Ú`«ÎO 40 HõO_»~åÅ 

K«~°ºÅ =Å# HõÅ∞QÆ∞#∞
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"≥∞^Œ_»∞

"≥#∞fl áê=Ú

 <å_»∞Å∞

8. q<åà◊ „QÆOkä =º=ã¨÷ 

<åà◊=Ú ÖËx „QÆO^äŒ∞ÅKÕ U~°Ê_ç# =º=ã¨÷#∞ q<åà◊ „QÆOkä =º=ã¨÷ 

JO^Œ∞~°∞. D „QÆO^äŒ∞Å∞ Ç¨~À‡#∞Å∞ J#|_»∞ ~°™êÜ«∞<åÅ#∞ 

„ã¨qOK«∞#∞. D Ç¨~À‡#∞Å∞ ~°HõÎ=Ú ^•fi~å qq^èŒ J=Ü«∞==ÚÅ‰õΩ 

~°"å}Ï KÕÜ«∞|_ç â◊s~° K«~°ºÅ#∞ „Hõ=∞Ñ¨~°∞™êÎ~Ú. 

9. qã¨~°˚Hõ =º=ã¨÷

qã¨~°˚Hõ =º=ã¨÷, =º~°÷Ñ¨^•~°÷ |Ç≤Ï+¨¯~°}‰õΩ LÑ¨Ü≥∂QÆÑ¨_»∞#∞. Wk 

XHõ [`« =¸„`« Ñ≤O_®Å∞, XHõ [`« =¸„`« <åàÏÅ∞, =¸„`åâ◊Ü«∞=Ú 

1.2.  ÉèÏ~°`« ^Õâ◊ P~ÀQÆº "≥·^Œº q^è•<åÅ ^•fi~å 

=∞# â◊s~°=Ú =∞iÜ«Ú P~ÀQÆº=Ú#∞ 

HÍáê_»∞@. 

Ñ¨@=Ú 1.7 ã≤^ŒÌ "≥·^Œº=Ú

P~ÀQÆº ~°Hõ∆} J#∞#k "åº^èŒ∞Å#∞ JiHõ@∞ì@, 

zH˜`«û KÕÜ«Ú@ JQÆ∞#∞. KåÖÏ =~°‰õΩ „QÍg∞} „Ñ¨[Å∞ 

Ô~O_»∞  "≥·^Œº q^è•<åÅ∞ ÉèÏ~°`« "≥·^Œº q^è•<åÅ~Ú# ã≤^•Ì, 

PÜ«Úˆ~fi^Œ, Ü«Ú<åx J#∞ =ÚYº"≥∞ÿ# "≥·^Œº q^è•<åÅ#∞ 

J#∞ã¨iO`«∞~°∞. 

7. <å_ô =º=ã¨÷

Ñ¨@=Ú 1.6 <å_ô =º=ã¨÷

 <å_ô =º=ã¨÷ "≥∞^Œ_»∞, "≥#∞fláê=Ú =∞iÜ«Ú <å_»∞ÅKÕ U~°Ê_ç#k. 

<å_ô =º=ã¨÷ Ô~O_»∞ ~°HÍÅ∞. Jq  (1) ̂HO„nÜ«∞ <å_ô =º=ã¨÷ (CNS) 
(2) Ñ¨inèÜ«∞ <å_ô =º=ã¨÷ (PNS) Å∞QÍ qÉèílOK« =K«∞Û#∞. ÉÏÇ¨Ïº 

„Ñ¨Ñ¨OK«=Ú#∞ `≥Å∞ã¨∞H˘#∞@‰õΩ S^Œ∞ *Ï˝<ÕO„kÜ«∞=ÚÅ∞ HõÅ=Ù. 

Jq Hõ#∞fl, =Ú‰õΩ¯, K≥q, <åÅ∞Hõ =∞iÜ«Ú K«~°‡=Ú.

 ˆHO„nÜ«∞ <å_ô =º=ã¨÷ (CNS) "≥∞^Œ_»∞, "≥#∞fláê=ÚÅKÕ 

U~°Ê_ç#k. Ñ¨inèÜ«∞ <å_ô =º=ã¨÷ (PNS) HõáêÅ <å_»∞Å∞ =∞iÜ«Ú 

"≥#∞fl <å_»∞ÅKÕ U~°Ê_ç#k.

=∞iÜ«Ú  „Ñ¨¿ãHõ=ÚÖKÕ U~°Ê_ç#k. ~°HõÎ=Ú =_»QÆ@ì|_ç, =º~°÷=ÚÅ#∞ "Õ~°∞KÕã≤ =¸„`«~°∂Ñ¨=Ú# 

ã¨HÍÅ=ÚÅÖ’ |Ç≤Ï+¨¯iOK«|_»∞#∞. 

10. „Ñ¨`«∞º`«ÊuÎ =º=ã¨÷  
Ñ¨Ù~°∞+¨µÅÖ’ =Ú+¨¯=ÚÅ∞ =∞iÜ«Ú ¢ã‘ÎÅÖ’ JO_»HÀâ◊=ÚÅKÕ D =º=ã¨÷ xi‡`«"≥∞ÿ#k.  

=Ú+¨¯=ÚÅ∞ â◊√„HõHõ}=ÚÅ∞ J#|_»∞ Ñ¨Ù~°∞+¨ ã¨OÜ≥∂QÆc*ÏÅ#∞ L`«ÊuÎ KÕÜ«Ú#∞. ¢ã‘ÎÅÖ’ QÆÅ 

JO_»HÀâ◊=ÚÅ∞ ¢ã‘Î ã¨OÜ≥∂QÆ c*ÏÅ∞ J~Ú# JO_»=ÚÅ#∞ L`«ÊuÎ KÕÜ«Ú#∞. D =º=ã¨÷ H˘`«Î 

r=ÙÅ#∞ L`«ÊuÎKÕã≤ =∂#= *Ïu =∞#∞QÆ_»‰õΩ ã¨Ç¨Ü«∞Ñ¨_»∞#∞.
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Hõ$`«º=Ú 1.2           <Õ#∞ KÕ™êÎ#∞ 

„H˜O^Œ H˘xfl B+¨^Œ "≥ÚHõ¯Å ¿Ñ~°∞¡ 

W=fi|_ç#q . <Õ#∞ "å\˜ LÑ¨Ü≥∂QÍÅ#∞ 

Hõ#∞Q˘O\Ï.

q∞iÜ«∂Å∞

Ñ¨ã¨∞Ñ¨Ù

`≥Å¡QÆ_»¤

`«∞Åã≤

"ÕÑ¨

HõÅ|O^Œ

Ñ¨Ùk<å

ã≤^Œú "≥·^Œº q^è•#=Ú  (`«q∞à◊<å_»∞ "≥·^Œº 
q^è•#=Ú) 

D "≥·^Œº q^è•#=Ú "≥Ú@ì "≥Ú^Œ@ 

`«q∞à◊<å_»∞Ö’ L^ŒƒùùqOK≥#∞. D "≥·^Œº q^è•#=Ú#∞ 

Ñ¨Ù~å`«# „QÆO^ä•Öˇ·# ''u~°∞=∞Ok~°=Ú——, 

''u~°∞‰õΩ¯~°Öò—— =∞iÜ«Ú ''`˘ÖòHÍÑ≤ÊÜ«∞"£∞——

ÅÖ’ `≥eÑ≤ L<åfl~°∞. D ã≤^•Ì J#∞#k ''„^•q_» 

"≥·^Œº q^è•#=Ú——. „Ñ¨Hõ¯ ~å¢ëêìÖˇ·# ˆH~°à◊,  

Hõ~åfl@Hõ, PO„^è•ÅÖ’ ‰õÄ_® D "≥·^Œº q^è•#=Ú#∞ 

J#∞ã¨iã¨∞Î<åfl~°∞. 

Wk 18 =∞Ok ã≤^Œ∞ÌÅKÕ HõxÃÑ@ì|_ç#k. 

gix ''ã≤^Œ∞ÌÅ∞—— JO^Œ∞~°∞. ''ã≤^•Ì—— J#QÍ 

''r==Ú—— Jx J~°÷=Ú. 'JQÆã≤ÎÜ«∞~ü— J#∞ 

ã≤^Œ∞ÌxKÕ D "≥·^Œº q^è•#=Ú "≥Ú@ì"≥Ú^Œ@QÍ                                     

„Ñ¨"Õâ◊ÃÑ@ì|_ç#k. JO^Œ∞=Å# JQÆã≤ÎÜ«∞~ü#∞ 

''ã≤^ŒÌ"≥·^Œº Ñ≤`å=∞Ç¨ï_»∞—— JO^Œ∞~°∞. 

   ã≤^Œ∞ÌÅ Ü≥ÚHõ¯ ÉèÏ=# ''PÇ¨~°"Õ∞ =∞O^Œ∞, 

=∞O^Õ PÇ¨~°=Ú——. PÇ¨~°=Ú =∞iÜ«Ú r=# 

q^è•#=Ú J#∞#q =∞#‰õΩ P~ÀQÆº=Ú#∞ WzÛ 

"åº^èŒ∞Å#∞ #Ü«∞=Ú KÕÜ«Ú#∞. 

    B+¨^Œ "≥ÚHõ¯Å #∞O_ç D =∞O^Œ∞Å#∞ 

`«Ü«∂~°∞ KÕÜ«Ú^Œ∞~°∞. ^è•`«∞=ÙÅ∞ (Ö’Ç¨Ï=ÚÅ∞ 

=∞iÜ«Ú Yx[ Å=}=ÚÅ∞)  [O`«∞ ã¨O|O^èŒ 

Ñ¨^•~°÷=ÚÅ∞ =∞iÜ«Ú 1200 B+¨^Œ "≥ÚHõ¯Å∞ 

D "≥·^Œº q^è•#=ÚÖ’ LÑ¨Ü≥∂QÆÑ¨_»∞`«∞<åfl~Ú. 

B+¨^Œ "≥ÚHõ¯Å P‰õΩÅ∞, "Õ~°¡KÕ ã≤^Œ∞ÌÅ∞ D "≥·^Œº 

q^è•#=ÚÖ’ "åº^èŒ∞Å#∞ #Ü«∞=Ú KÕÜ«Ú^Œ∞~°∞. 

"åºkè f„=`« `«QÆæxKÀ g~°∞ Éèíã¨‡=ÚxzÛ "åºkèx 

#Ü«∞=Ú KÕÜ«Ú^Œ∞~°∞.

  ã≤^ŒÌ "≥·^Œº q^è•#=ÚÖ’x H˘xfl =∞O^Œ∞Å∞ : 

K«∂~°‚=Ú, =∂„`«, ̀ ≥·Å=Ú, ÖËÇ¨Ïº=Ú, ~°™êÜ«∞#=Ú, 

Éèíã¨‡=Ú, K≥O^Œ∂~°=Ú "≥Ú^ŒÖˇ·#q. 

Ñ¨@=Ú 1.8 PÜ«Úˆ~fi^ŒO

PÜ«Úˆ~fi^Œ

 Wk „áêp# HÍÅÑ¨Ù „Ñ¨Hõ$u "≥·^Œº q^è•#=Ú. 

=∞# ÉèÏ~°̀ « ̂ Õâ◊=ÚÖ’ "≥Ú@ì"≥Ú Œ̂@ L «̂ƒqOz#k. 

PÜ«Úˆ~fi^ŒO J#QÍ r= q*Ï˝#=Ú (PÜ«Ú~ü ´ 

r==Ú, "Õ^Œ ´ q*Ï˝#=Ú). PÜ«Úˆ~fi^ŒO Ü≥ÚHõ¯ 

L^ÕÌâ◊=Ú =∞# â◊s~°OÖ’ L`«ÊuÎÜ«∞QÆ∞ "å`«=Ú, 

Ñ≤`«Î=Ú, =∞iÜ«Ú HõÑ¨=ÚÅ Jã¨=∞`«∞Åº`«Å#∞ ã¨i 

KÕÜ«Ú@. D "≥·̂ Œº q è̂•#=Ú â◊s~°, =∂#ã≤Hõ =∞iÜ«Ú 

P`«‡ ã¨O|Okè`« ~°∞QÆ‡`«Å#∞ #Ü«∞=Ú KÕã¨∞ÎOk. 

PÜ«Úˆ~fi^Œ "≥·^Œº q^è•#O Q˘Ñ¨Ê`«#=Ú U=∞#QÍ 

Ü≥∂QÍ, ^è•º#=Ú, ã¨fiK«Û`« Ñ¨~°K«∞@ =O\˜ Jxfl 

"≥·̂ Œº Ñ¨̂ ŒÌ̀ «∞Å∞ WO Œ̂∞Ö’ HõÅ=Ù. PÜ«Úˆ~fi Œ̂O #O Œ̂∞ 

=¸eHõÅ∞, â◊s~° =∞~°ú#, PÇ¨~°=Ú, "åºÜ«∂=∞=Ú 

=O\˜ "åxx q_çq_çQÍ J<ÕHõ "åº^èŒ∞Å#∞ #Ü«∞=Ú 

KÕÜ«Ú@Ö’ LÑ¨Ü≥∂yO`«∞~°∞.
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Ñ¨@=Ú 1.9  ÉèÏ~°`«^Õâ◊ P~ÀQÆºHõ~°"≥∞ÿ# PÇ¨~° Ñ≤~°q∞_£

3–
5 

Q
Í¡ã

¨∞Å
 h

~
°∞ 
 

"åºÜ«∂=∞=Ú

_»ŒÜ«∂Éˇ\˜ãπ "≥∞e¡\˜ãπ   (K«ÔH¯~° "åºk)

=∞#=Ú fã¨∞H˘#∞ PÇ¨~°=Ú, r~°‚„H˜Ü«∞ `«~°∞"å`« QÆ∂¡HÀ*òQÍ =∂~°∞#∞. QÆ∂¡HÀãπ Jxfl r=ÙÅ‰õΩ 

â◊H˜Î =¸ÖÏ^è•~°=Ú. HÀ¡=∞=Ú #∞O_ç „ã¨qOK«|_»∞ W#∞ûe<£ Ç¨~À‡<£ ~°HõÎ=ÚÖ’x QÆ∂¡HÀãπ ™ê÷~Úx 

„Hõ=∞Ñ¨~°∞K«∞#∞. ~°HõÎ=ÚÖ’x QÆ∂¡HÀãπ ™ê^è•~°} ™ê÷~Ú (80-120mg/dl) HõO>Ë Z‰õΩ¯"≥·# P =ºH˜Î K«ÔH¯~° 

"åºkèH˜ QÆ∞iÜ≥ÿ∞#@∞¡ K≥Ñ¨Ê|_»∞#∞. 

K«ÔH¯~° "åºkè J#∞#k XHõ "åºkè HÍ^Œ∞. Wk XHõ Ö’Ñ¨=Ú. Wk Juã¨∂÷Å=Ú, JkèHõ ~°HõÎáÈ@∞, 

QÆ∞O_≥<˘Ñ¨CÅ‰õΩ ^•i fÜ«Ú#∞. D Ö’Ñ¨=Ú#‰õΩ HÍ~°}=Ú â◊s~° "åºÜ«∂=∞=Ú, P~ÀQÆº"≥∞ÿ# PÇ¨~° 

JÅ"å@∞¡ ÖË‰õΩO_»∞@ =∞iÜ«Ú W#∞ûe<£ Ö’Ñ¨=Ú.

g∞‰õΩ `≥Å∞™ê

Ç¨ÏŸq∞Ü≥∂Ñ¨u "≥·^Œº q^è•#=Ú

Ç¨ÏŸq∞Ü≥∂Ñ¨u J#∞#k „Ñ¨`åº=∂flÜ«∞ "≥·^Œº q^è•#=Ú. nxx "≥Ú@ì"≥Ú^Œ@ [~°‡x âß¢ã¨Î"Õ`«Î  

™ê=¸ºÖò ÃÇÏ<£=∞<£ 1796Ö’ „Ñ¨uáêkOK≥#∞.

Ü«Ú<åx "≥·^Œº q^è•#=Ú

„w‰õΩ `«`«fi"Õ`«Î Ç≤ÏáÈÊ„Hõ\©ãπ =∞iÜ«Ú ~À=∞<£ `«`«fi"Õ`«Î QÍÅ<£ É’^èŒ#¨Å J^è•~°OQÍ L^ŒƒùqOz# 

áê~°OÑ¨~°º "≥·^Œº q^è•#=Ú. J~°|∞ƒ =∞iÜ«Ú Ñ¨i¬Ü«∞<£ "≥·^Œ∞ºÅKÕ`« Wk XHõ qã¨Î$`«"≥∞ÿ# "≥·^Œº 

=º=ã¨÷QÍ  Jaè=$kÌ KÕÜ«∞|_ç#k. 

=e¡ : K«ÔH¯~° "åºkèx JiHõ@ì=KåÛ? 

W<åƒ:  J=Ù#∞, =∞Oz PÇ¨~° JÅ"å@∞¡, 

k#ã¨i â◊s~° "åºÜ«∂=∞O ^•fi~å 

K«ÔH¯~° "åºkèx JiHõ@ì=K«∞Û. 

=e¡: W<åƒ, P~ÀQÆºHõ~°"≥∞ÿ# PÇ¨~°Ñ¨Ù 

JÅ"å@∞¡ Uq?

W<åƒ: H˘xfl P~ÀQÆºHõ~°"≥∞ÿ# PÇ¨~° 

JÅ"å@∞¡

1.  ã¨iÜ≥ÿ∞# ã¨=∞Ü«∞=ÚÖ’, 

ã¨iÜ≥ÿ∞# "≥∂`å^Œ∞Ö’, ã¨iÜ≥ÿ∞# 

áœ+≤ìHÍÇ¨~°=Ú#∞ fã¨∞H˘#∞@. 

2. ~ÀA 3–5 QÍ¡ã¨∞Å h\˜x `åQÆ∞@

3.  Ñ‘K«∞ Ñ¨^•~åúÅ∞ ã¨=∞$kÌQÍ 

QÆÅ PÇ¨~° Ñ¨^•~°÷=ÚÅ~Ú# 

P‰õΩ‰õÄ~°Å∞, ‰õÄ~°QÍÜ«∞Å∞, 

^è•#º=ÚÅ∞ =∞iÜ«Ú Ñ¨O_»¡#∞ 

JkèHõOQÍ fã¨∞H˘#∞@. 

1.3.  "åº^èŒ∞Å∞, ~°∞QÆ‡`«Å∞ =∞iÜ«Ú x"å~°}
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1.3.1 â◊s~° "åºÜ«∂=∞ LÑ¨Ü≥∂QÆ=ÚÅ∞

XHõ~ÀA ™êÜ«∞O„`«O K«O„^Œ =∞iÜ«Ú J=∞~° "åi `å`«`À L^•º#=#=Ú#‰õΩ "≥o§i. JHõ¯_» P 

Ñ≤Å¡Å∞ P\Ï¡_çç H˘O`«¿ãÑ¨\˜ˆH JÅã≤ áÈ~Úi. HÍx "åi `å`« JÅã¨@ ÖË‰õΩO_® WOHÍ #_»∞K«∞@ K«∂z 

Pâ◊Û~°ºÑ¨_çi. K«O„^Œ, "åi `å`«#∞ g∞~°∞ ZÖÏ WO`« L`åûÇ¨ÏOQÍ #_»=QÆÅ∞QÆ∞`«∞<åfl~°x J_çÔQ#∞. ^•xH˜ 

PÜ«∞# <å rq`«=ÚÖ’ WO`« =~°‰õÄ U "≥·^ŒºâßÅ‰õÄ "≥à◊§ÖË^Œ∞, =∞O^Œ∞Å#∞ fã¨∞HÀÖË^Œ<≥#∞. „Ñ¨u~ÀA 

PÜ«∞# KÕÜ«Ú "åºÜ«∂=∞=Ú=Å# J`«x â◊s~°=Ú P~ÀQÆº=ÚQÍ L#flk.

â◊s~° "åºÜ«∂=∞ „áê=ÚYº`«#∞ QÆ∞iOz `≥Å∞ã¨∞H˘O^•=∂! 

=∂#=ÙÅO^ŒiH© â◊s~°Hõ "åºÜ«∂=∞=Ú KåÖÏ J=ã¨~°=Ú. "åÜ«Ú ã¨Ç≤Ï`« (QÍeÖ’) "åºÜ«∂=∂Å∞ 

HõO_»~åÅ∞, Ç¨Ï$^ŒÜ«∞=Ú, TÑ≤iu`«∞ÎÅ∞, =∞iÜ«Ú ~°HõÎ „Ñ¨ã¨~°} =º=ã¨÷Å‰õΩ HÍ=Åã≤# O2#∞ 

ã¨=∞~°÷=O`«=ÚQÍ JOkOK«∞#∞. PH˜û[<£ ~°"å}Ï ã¨„Hõ=∞OQÍ LO>Ë =∞# P~ÀQÆº=Ú ‰õÄ_® ÉÏQÆ∞O_»∞#∞.  

"åÜ«Ú ã¨Ç≤Ï`« "åºÜ«∂=∂Å‰õΩ H˘xfl L^•Ç¨Ï~°}Å∞

1. *ÏyOQ∑

2. ÉÏÃã¯\ò ÉÏÖò P_»∞@                                  
3. HÍe |Ou P@ (Ñ¨Ù\ò   

 ÉÏÖò P_»∞@)

4. D^Œ∞@

5. Ãã·H˜Öò `˘‰õΩ¯@

6.  KåÖÏ ^Œ∂~°=Ú "ÕQÆ=ÚQÍ 
#_»∞K«∞@

7.  Ü≥∂QÆ =∞iÜ«Ú <å@º=Ú 

KÕÜ«∞_»O. 

"åºÜ«∂=∞=ÚÅxflÜ«¸ „Ñ¨u 

~ÀE KÕÜ«∂e. 

âßs~°Hõ "åºÜ«∂=∂Å LÑ¨Ü≥∂QÆ=ÚÅ∞ 

1.  "åºÜ«∂=∞=Ú Ç¨Ï$^ŒÜ«∞ HõO_»~åÅ∞, TÑ≤iu`«∞ÎÅ∞, 
=∞iÜ«Ú W`«~° â◊s~° ÉèÏQÆ=ÚÅ#∞ |ÅÑ¨~°∞ã¨∞ÎOk. 
Ñ≤Å¡Å∞ ~ÀA `«Ñ¨Êxã¨iQÍ Hõhã¨=Ú 60 xq∞ëêÖˇ·# 
P\Ï¡_»=Öˇ#∞. 

2.  J=ã¨~°=Ú ÖËx HÍºÅsÅ#∞ ^ŒÇ≤ÏOz, â◊s~° |~°∞=Ù#∞ 
`«yæOz, Ju ã¨∂÷Å=Ú (Xaã≤\˜)#∞ JiHõ@∞ì#∞. 

3. ~°HõÎ=ÚÖ’x K«ÔH¯~° H˘Å`«#∞ `«yæOK«∞@‰õΩ   
 ã¨Ç¨Ü«∞Ñ¨_»∞#∞. 

4. ~°HõÎ=ÚÖ’x H˘ÖˇÃãì~åÖò#∞ `«yæOK«∞@‰õΩ ã¨Ç¨Ü«∞Ñ¨_»∞#∞. 

5.  JkèHõ ~°HõÎáÈ@∞#∞ `«yæOz =∞# â◊s~° P~ÀQÆº=Ú#∞ 

ÃÑOá⁄OkOK«∞#∞. .

 Ãã·H˜Öò `˘‰õΩ¯@

D`« H˘@∞ì@

HÍe |Ou P@

#_»∞K«∞@
Ñ¨@=Ú 1.10  U~ÀaH±  "åºÜ«∂=∞=Ú
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1.4. PÇ¨~°=Ú#∞ xÅfiKÕÜ«Ú@ 

"Õ∞*Ï ÃÑ· áê„`«Ö’ áêÅ∞ ÖË^• =∂Oã¨=Ú#∞ 

XHõ ~À[O`«Ü«¸ `≥~°z LOz# Jq K≥_çáÈ=Ù#∞. 

HÍx, QÆk LëÈ‚„QÆ`« =^ŒÌ aÜ«∞º"≥∂ ÖËHõ K«ÔH¯~°<À 

xÅfiÜ«ÚOz# Jq K≥_çáÈ=Ù. ZO^Œ∞‰õΩ? JkèHõ 

`Õ=∞ Hõey# H˘xfl Ñ¨^•~°÷=ÚÅ∞ QÆk LëÈ‚„QÆ`« 

=^ŒÌ<Õ K≥_çáÈ=Ù#∞. JÖÏO\˜ PÇ¨~° Ñ¨^•~°÷=ÚÅ#∞ 

'K≥_çáÈ=Ù PÇ¨~° Ñ¨^•~°÷=ÚÅ∞— JO^Œ∞~°∞. L^• : 

Ñ¨O_»∞¡, HÍÜ«∞QÆ∂~°Å∞, áêÅ∞, =∂Oã¨=Ú "≥ÚII#q. 

H˘xfl PÇ¨~° Ñ¨^•~°÷=ÚÅ∞ á⁄_çQÍ LO_»_»=Ú 

=Å# QÆk LëÈ‚‚„QÆ`« =^ŒÌ K≥_çáÈ=Ù. JÖÏO\˜ PÇ¨~° 

Ñ¨^•~°÷Œ=ÚÅ#∞ 'K≥_çáÈx PÇ¨~° Ñ¨^•~°÷=ÚÅ∞— 

JO^Œ∞~°∞.  L^• : aÜ«∞º=Ú.

PÇ¨~°=ÚÅ∞ „‰õΩo§ =º~°÷=ÚQÍ‰õΩO_® 

JiHõ@∞ìì@‰õΩ, "å\˜x `«QÆ∞Ñ¨^Œú`«∞ÅÖ’ Ñ¨HõfiÑ¨~°z 

xÅ∞= KÕÜ«Ú@‰õΩ J<ÕHõ =∂~°æ=ÚÅ∞#flq. 

L^•Ç¨Ï~°}‰õΩ áêÅ#∞ áêÅ áêÔH@¡Ö’ 

xÅfiÜ«ÚOK«_»=Ú. PÇ¨~°=Ú#∞ xÅfi KÕÜ«Ú@‰õΩ 

qq^èŒ Ñ¨^ŒÌ`«∞Å∞ HõÅ=Ù. "åxÖ’ H˘xfl „áêp#"≥∞ÿ#q, 

=∞iH˘xfl P^èŒ∞xHõ"≥∞ÿ#q.

PÇ¨~°=Ú#∞ xÅfiKÕÜ«Ú@ J#QÍ <Õq∞?  

PÇ¨~°=Ú KåÖÏ HÍÅ=Ú K≥_çáÈ‰õΩO_® 

xÅfiÜ«ÚOK«∞ Ñ¨^ŒÌu<Õ 'PÇ¨~°=Ú#∞ xÅfi 

KÕÜ«Ú@— JO^Œ∞~°∞.  

xÅfi Ü«ÚOK«∞@Ö’x =ÚYº L^ÕÌâ◊=Ú

1.  PÇ¨~° Ñ¨^•~°÷=ÚÅ∞ „‰õΩo§ =$^è• JQÆ∞@#∞ 

JiHõ@∞ì@.

2.  PÇ¨~°=Ú Ü≥ÚHõ¯ ~°OQÆ∞, ~°∞z =∞iÜ«Ú 

áÈ+¨Hõ qÅ∞=Å∞ `«QÆæ‰õΩO_® LOK«∞@.

3.  ã¨O=`«û~°=∞O`«Ü«¸ PÇ¨~°=Ú ^˘~°∞‰õΩ 

#@∞¡ KÕÜ«Ú@.

4.  =∞# PÇ¨~°=Ú#‰õΩ qq^èŒ =ÔQ·~åÅ#∞   

 KÕ~°∞Û@.

1.4.1.  xÅfiÜ«ÚOK«∞ Ñ¨^Œú`«∞Å∞

PÇ¨~°=ÚÖ’ ÉÏH©ìiÜ«∂, Ñ¶¨OÔQ· =∞iÜ«Ú 

W`«~° ã¨∂Hõ∆‡r=~åâ◊√Å∞ ÃÑ~°QÆ‰õΩO_® ~°H˜∆OK«∞@<Õ 

xÅfiÜ«ÚOK«∞@ JO^Œ∞~°∞. PÇ¨~°=ÚÖ’x 

ZO*ˇ·=ÚÅ K«~°º #∞O_ç ‰õÄ_® PÇ¨~°=Ú#∞ 

HÍáê_»=Öˇ#∞. ZO_»Éˇ@∞ì@, `«‰õΩ¯= LëÈ‚„QÆ`«Ö’ 

LOK«∞@, "Õ_çKÕÜ«Ú@, LÑ¨C ÖË^• K«ÔH¯~°#∞ 

HõÅ∞Ñ¨Ù@ =O\˜q PÇ¨~°=Ú#∞ xÅfiKÕÜ«Ú 

™ê^è•~°} Ñ¨^Œú`«∞Å∞. qH˜~°}=ÚÅ‰õΩ QÆ∞iKÕÜ«Ú@ 

=O\˜ H˘xfl #g# Ñ¨^Œú`«∞Å#∞ ‰õÄ_® PÇ¨~°=Ú#∞ 

xÅ∞=KÕÜ«Ú@‰õΩ LÑ¨Ü≥∂yO`«∞~°∞. PÇ¨~°=Ú 

xÅfiKÕÜ«Ú@Ö’ QÆÅ H˘xfl ™ê^è•~°} Ñ¨^Œú`«∞Å 

QÆ∞iOz `≥Å∞ã¨∞H˘O^•O. 

ZO_»Éˇ@∞ì@

PÇ¨~°=ÚÖ’ QÆÅ h\˜x ̀ ˘ÅyOK«∞@#∞ ''ZO_» 

Éˇ@∞ì@—— JO^Œ∞~°∞. Ñ¨O_çOz# ^è•#º=ÚÅ#∞ 

ã¨„Hõ=∞=ÚQÍ ZO_»Éˇ\˜ì ̂ •xÖ’ QÆÅ ̀ Õ=∞ âß`«=Ú#∞ 

`«yæOK«=Öˇ#∞. Wk H©@HÍÅ∞, Ñ¶¨Oy, ÉÏH©ìiÜ«∂Å 

`åH˜_ç #∞O_ç ^è•#º=Ú#∞ HÍáê_»∞#∞. 

"Õ_ç KÕÜ«Ú@

 PÇ¨~°=Ú    xÅfiÜ«ÚOK«∞     Ñ¨^ŒúuÖ’  

''"Õ_çKÕÜ«Ú@—— XHõ\˜. Wk ã¨∂Hõ∆‡ r=~åâ◊√Å#∞ 

#tOÑ¨KÕÜ«Ú@`À áê@∞ PÇ¨~°=ÚÖ’x ZO*ˇ·=ÚÅ 

^èŒ~°‡=Ú#∞ =∂~°∞Û#∞. HÍ=Ù# PÇ¨~° Ñ¨^•~°÷=ÚÅ∞ 

ã¨∞~°H˜∆`«OQÍ xÅfiÜ«ÚOK«|_»∞#∞. L^• : xÅfi 

Ü«ÚOK«∞@‰õΩ  ÖËHõ LÑ¨Ü≥∂yOK«∞@‰õΩ =ÚO^Œ∞ 

áêÅ#∞ "Õ_çKÕÜ«Ú@. áêÅ∞ "Õ_çKÕÜ«Ú@ J#QÍ<Õ 

=∞#‰õΩ *Ï˝Ñ¨Hõ"≥ÚK«∞ÛÑ¨^Œ=Ú áê~Úâ◊ÛÔ~·*ò¤áêÅ∞. 

Ñ¨@=Ú 1.11 KÕÑ¨Å#∞ ZO_» Éˇ@∞ì@
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áêÅ#∞ 70oC  #∞O_ç 75oC  LëÈ‚„QÆ`«Ö’ H˘O`« 

HÍÅ=Ú "Õ_çKÕã≤, "≥O><Õ K«Å¡|~°z, xÅfi 

KÕÜ«ÚÑ¨^Œúux ''áê~Úâ◊ÛÔ~·*Ë+¨<£—— JO^Œ∞~°∞. D 

LÑ¨C#∞ KÕ~°∞Û@: Ñ¨^•~°÷=ÚÅ‰õΩ LÑ¨C#∞ 

KÕiÛ#Ñ¨Ù_»∞, PÇ¨~°=ÚÖ’QÆÅ h\˜x, LÑ¨C 

„^Œ"åaèã¨$u (P™ê‡ã≤ãπ) =¸Å=ÚQÍ 

|Ç≤Ï+¨¯iOK«∞#∞. PÇ¨~°=ÚÖ’ `Õ=∞ ÖË#Ñ¨C_»∞ 

U q^èŒ"≥∞ÿ# ã¨∂Hõ∆‡ r=~åâ◊√Å∞, ZO*ˇ·=ÚÅ 

„Ñ¨ÉèÏ==Ú PÇ¨~°=ÚÃÑ· Ü«ÚO_»^Œ∞. =∂Oã¨=Ú, 

KÕÑ¨, <≥e¡HÍÜ«∞ (QÆ∂ãπ Éˇ„i), zO`«Ñ¨O_»∞, Ñ¨zÛ 

=∂q∞_çHÍÜ«∞ "≥ÚII#q LÑ¨C KÕ~°∞Û@ ^•fi~å xÅfi 

KÕÜ«Ú^Œ∞~°∞. 

K«ÔH¯~°#∞ KÕ~°∞Û@: K«ÔH¯~°#∞ PÇ̈~° Ñ̈^•~°÷=ÚÅ‰õΩ 

KÕiÛ#, K«ÔH¯~° PÇ¨~°=ÚÖ’x h\˜Ö’ Hõ~°∞QÆ∞#∞. 

=∞iÜ«Ú h~°∞ ÅÉèíº=ÚHÍ‰õΩO_®KÕÜ«Ú#∞. h~°∞ 

ÖË#Ñ¨C_»∞ ã¨∂Hõ∆‡ r=~åâ◊√Å∞ ÃÑ~°QÆ=Ù. Hõ#∞Hõ 

PÇ¨~°=Ú xÅfiKÕÜ«∞|_»∞#∞. PÇ¨~°Ñ¨^•~åúÅ`À 

K«ÔH¯~° KÕ~°∞Û@=Å# PÇ¨~°=Ú #+¨ì=ÚHÍ‰õΩO_» 

HÍáê_»∞@`Àáê@∞ H˘`«Î~°HÍÅ PÇ¨~° Ñ¨^•~°÷=ÚÖˇ·# 

Ñ¨O_»¡ *Ï"£∞, *ˇb¡, =Ú~°ÉÏƒãπ =∞iÜ«Ú ™ê¯fi+π 

"≥ÚII#q `«Ü«∂~°QÆ∞#∞. 

1.4.2  j¢Ñ¶¨∂Ç¨~°=Ú (Fast FooD)  
=∞iÜ«Ú "å\˜ K≥_»∞ „Ñ¨ÉèÏ"åÅ∞ 

J<ÕHõ HÍ~°}ÏÅ =Å# j„Ñ¶¨∂Ç¨~°=Ú JO^ŒiH© 

W+¨ì=ÚQÍ L#flk. `«‰õΩ¯= ã¨=∞Ü«∞=ÚÖ’ =∞# 

™œHõ~°º=Ú#‰õΩ `«y#@∞¡, ã¨∞ÅÉèí=ÚQÍ =O@ 

KÕÜ«Ú@<Õ ''Ju "ÕQÆ (j„Ñ¶¨∞) PÇ¨~°=Ú—— (Fast 
FooD)  JO^Œ∞~°∞. g\˜ Ü≥ÚHõ¯ ~°∞z =∞iÜ«Ú 

"åã¨#Å =Å# „Ñ¨u XHõ¯~°∂ W+¨ìÑ¨_»`å~°∞.  

j„Ñ¶¨∂Ç¨~°=Ú `«Ü«∂~°∞ KÕÜ«Ú@‰õΩ Z‰õΩ¯= 

ã¨=∞Ü«∞=Ú Ñ¨@ì^Œ∞. nxÖ’<Õ J=ã¨~°"≥∞ÿ# Jxfl 

=ã¨∞Î=ÙÅ#∞ HõÅÑ≤ LO\Ï~°∞.

D PÇ¨~°=Ú#∞ JkèHõ "≥∂`å^Œ∞ÅÖ’, 

„Hõ=∞=ÚQÍ fã¨∞HÀ=_»=Ú =Å# =∞# â◊s~°=Ú 

Ju ã¨∂÷Å=Ú#‰õΩ ^•i fÜ«Ú#∞. j„Ñ¶¨∞ PÇ¨~° 

Ñ¨^•~°÷=ÚÅÖ’ "ÕÑ¨Ù_»∞ Ñ¨^•~åúÅ∞, =_», ã¨"≥∂™ê, 

|~°æ~°∞¡, |r˚Å∞, "≥ÚII#q KåÖÏ „Ñ¨ã≤kú QÍOz#q. 

Wq J<ÕHõ "åº^èŒ∞Å#∞ HõeyOK«∞#∞. WO\˜ 

PÇ¨~°=ÚÖ’ LO_»∞ áÈ+¨Hõ qÅ∞=Å∞ =∞iÜ«Ú 

q@q∞#∞¡ D PÇ¨~°OÖ’ LO_»=Ù. 

Wk `«‰õΩ¯= áÈ+¨Hõ qÅ∞=Å#∞ Hõey =∞# 

â◊s~°=Ú#‰õΩ U q^èŒOQÍ#∂ ã¨Ç¨Ü«∞Ñ¨_»=Ù. 

Ñ¨™êÎ, Ñ‘*Ï, |~°æ~ü, #∂º_çÖòû, |r˚, ã¨"≥∂™ê, Ñ¨@=Ú 1.13 j`«bHõ~°} ™ê^èŒ#=Ú 

(i„Ñ¶≤lˆ~@~°∞)

Ñ¨^Œúux ''Å∂~Úãπ áê~Úâ◊Û~ü—— J#∞ âß¢ã¨Î"Õ`«Î 

HõxÃÑ>ˇì#∞. 

j`«bHõ~°} (K«Å¡|~°∞K«∞@) (Freezing)

 =∂Oã¨=Ú =∞iÜ«Ú KÕÑ¨Å∞ =O\˜ 

K«Å¡|~°z# H˘xfl PÇ¨~°Ñ¨^•~åú÷Å#∞ JÅÊ 

LëÈ‚„QÆ`«Å‰õΩ QÆ∞iKÕã≤ #Ñ¨Ù_»∞ "å\˜Ö’x h\˜ 
K«~°ºÅ∞ JiHõ@ì|_»∞#∞. nx =¸Å=ÚQÍ ã¨∂Hõ∆‡ 
r=ÙÅ ÃÑ~°∞QÆ∞^ŒÅ =∞iÜ«Ú ZO*ˇ·=Ú K«~°ºÅ#∞ 
JiHõ@ì =K«∞Û#∞. 

Ñ¨@=Ú 1.12 áêÅ∞
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"≥ÚII#q ~°∞zÖ’ =∂„`«"Õ∞ JkèHõ qÅ∞=Å#∞ 

Hõey  LO\Ï~Ú. j„Ñ¶¨∞ PÇ¨~°=Ú#∞ Z‰õΩ¯= 

HÍÅ=Ú fã¨∞H˘#fl, J`«x P~ÀQÆº=ÚÃÑ· 

JáêÜ«∞Hõ~°"≥∞ÿ# „Ñ¨ÉèÏ==Ú#∞ HõeyOK«=K«∞Û#∞. 

Ñ¨Å∞ ‰õΩ@∞O|=ÚÅÖ’ Z‰õΩ¯= =∞Ok 

ã¨OáêkOK«∞@=Å# "åiH˜ áê~°OÑ¨~°ºÑ¨^ŒúuÖ’ 

`å*Ï PÇ¨~°Ñ¨^•~°÷=ÚÅ#∞ LÑ¨Ü≥∂yOz 

=O_»∞@‰õΩ ã¨=∞Ü«∞=Ú ÖËHõ â◊H˜Î ÖË^Œ#∞@ ã¨`«º=Ú.

Z‰õΩ¯# Å=}=Ú HõÅ=Ù. =∞# â◊s~°=Ú#‰õΩ 

Ñ‘K«∞Ñ¨^•~°÷Œ=ÚÅ∞ =∞iÜ«Ú P~ÀQÆº =O`«"≥∞ÿ# 

Jã¨O`«$Ñ¨Î H˘=ÙfiÅ∞ J=ã¨~°=Ú. j„Ñ¶¨∂Ç¨~°=Ú 

P~ÀQÆº=O`«"≥∞ÿ# PÇ¨~°=Ú#‰õΩ q~°∞^ŒÌ"≥∞ÿ#k. 

j„Ñ¶¨∂Ç¨~°=Ú =∞Oz ~°∞z, "åã¨#QÆÅkQÍ 

L#flÑ¨Ê\˜H˜ Wk <≥=∞‡kQÍ =∞#Å#∞ K«OÑ¨^ŒQÆæk. 

1.5.  #g# q*Ï˝#=Ú – qH˜~°} PÇ¨~°=Ú

"Õ_çKÕÜ«Ú@, ZO_»ÃÑ@∞ì@, T~°QÍÜ«∞Å∞ 

KÕÕÜ«Ú@, j`«bHõ~°} Ñ¨^ŒúuÖ’ xÅfi KÕÜ«Ú@ 

J#∞#q `«~°`«~åÅ∞QÍ J=ÅOaèã¨∞Î#fl PÇ¨~°xÅfi 

Ñ¨^ŒÌ`«∞Å∞. HÍx D ~ÀAÅÖ’ XHõ #g# Ñ¨^ŒÌu 
^•fi~å PÇ¨~°=Ú#∞ xÅfi KÕã¨∞Î<åfl~°∞. nx<Õ 
''qH˜~°} Ñ¨^ŒÌu—— JO^Œ∞~°∞. PÇ¨~°=ÚÃÑ· `«y#O`« 
X- H˜~°}=ÚÅ∞ ÖË^• QÍ=∂ H˜~°}=ÚÅ∞ 
ÖË^• Ju hÅÖ’Ç≤Ï`« H˜~°}ÏÅ∞ „Ñ¨ã¨iOÑ¨KÕã≤ 
ÉÏH©ìiÜ«∂Å#∞, tbO„^è•Å#∞ <åâ◊#=Ú KÕã¨∞Î<åfl~°∞. 

qH˜~°} „Ñ¨ã¨~°} Ñ¨^ŒÌu PÇ¨~°=Ú 
Ü≥ÚHõ¯ ~°∞zx, =∞iÜ«Ú áÈ+¨Hõ qÅ∞=Å#∞ 
#tOÑ¨KÕÜ«Ú<å? ÖË^Œ∞. Wk PÇ¨~°=Ú Ü≥ÚHõ¯ 
~°∞z =∞iÜ«Ú áÈ+¨Hõ qÅ∞=Å#∞ #tOÑ¨KÕÜ«∞^Œ∞. 

Ñ¨@=Ú 1.14 j„Ñ¶¨∂Ç¨~°=Ú 

Ñ¨@=Ú 1.15 H˜~°} „Ñ¨ã¨i`« PÇ¨~°=Ú.

j„Ñ¶¨∂Ç¨~°Ñ¨Ù ^Œ∞¢+¨ÊÉèÏ"åÅ∞ 

1. j„Ñ¶¨∂Ç¨~°=ÚÅ â◊H˜Î ™êO„^Œ`« KåÖÏ Z‰õΩ¯=.  

xiÌ+¨ì |~°∞=Ù QÆÅ XHõ PÇ¨~°Ñ¨^•~°÷=Ú JOkOKÕ 

ˆHÅsÅ Ñ¨i=∂}Ïxfl â◊H˜Î ™êO„^Œ`« JO^Œ∞~°∞. JkèHõ 

â◊H˜Î ™êO„^Œ`« QÆÅ PÇ¨~°=ÚÅ∞ "≥∞^Œ_»∞ Ü≥ÚHõ¯ 

xÜ«∞O„`«} =º=ã¨÷#∞ ÉèÏk™êÎ~Ú.  
2. x`«º=Ú D PÇ¨~°=Ú<Õ fã¨∞HÀ=_»=Ú 

=Å# â◊s~° |~°∞=Ù Z‰õΩ¯"≥· Xaã≤\˜ (Juã¨∂÷Å`«) 

‰õΩ ̂ •i fÜ«Ú#∞. HÍ~°}=Ú j¢Ñ¶¨∂Ç¨~°=Ú PHõex 

xÜ«∞O„uOK«∞ =º=ã¨÷#∞ ÉÏkèOK«∞#∞. 

3.  =∂#=Ùx PHõe (JÃÑ>ˇÿ\ò) `«‰õΩ¯= 

â◊H˜Î ™êO„^Œ`« QÆÅ PÇ¨~° Ñ¨^•~°÷=ÚÅ H˘~°‰õΩ 

U~°Ê~°K«|_ç#k, HÍh JkèHõ â◊H˜Î ™êO„^Œ`« QÆÅ 

PÇ¨~° Ñ¨^•~°÷Œ=ÚÅ‰õΩ HÍ^Œ∞.  
4. D j„Ñ¶¨∂Ç¨~°=Ú ̂ èŒ=∞#∞ÅÖ’ ~°HõÎÑ¨Ù QÆ_»¤Å∞ 

U~°Ê_»∞ JáêÜ«∞=Ú#∞ Z‰õΩ¯= KÕÜ«Ú#∞. nx 

=Å#  ~°HõÎ „Ñ¨ã¨~°}‰õΩ P@OHõ=Ú HõeyOz QÆ∞O_≥ 

<˘Ñ≤Ê ~å=_®xH˜ ^•i fã¨∞ÎOk. 

D PÇ¨~°=ÚÖ’ Z‰õΩ¯= ã¨O`«$Ñ¨Î „H˘=ÙfiÅ∞, 

`«‰õΩ¯= "≥∂`å^Œ∞Ö’ Ñ≤O_ç Ñ¨^•~°÷=ÚÅ∞, 

h~°∞e¡, |OQÍàÏ^Œ∞OÑ¨ "≥ÚÅÔHuÎ# ^•<åºÅ∞ 
"≥Ú^ŒÅQÆ∞ "å\˜x qH˜~°}=ÚÅ‰õΩ QÆ∞i KÕã≤##∂ 
Jq `å*ÏQÍ<Õ LO_»∞#∞. 

H˘O^Œ~°∞ D Ñ¨^ŒÌuÖ’ PÇ¨~°=Ú q+¨Ñ¨Ói`« 
=∞QÆ∞#x Jaè„áêÜ«∞Ñ¨_»∞K«∞<åfl~°∞. HÍx "åi 
Jaè„áêÜ«∞=Ú ã¨iHÍ^Œ∞. 
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2.  D „H˜Ok Ñ¨^•Å∞ r=ÙÅÖ’x qq^èŒ ã¨Oq^è•# ™ê÷~ÚÅQÆ∞#∞. "å\˜x ã¨iÜ≥ÿ∞# „Hõ=∞=ÚÖ’ 

J=∞~°ÛO_ç.

 Ñ¨~°=∂}∞=ÙÅ∞,  Hõ}=ÚÅ∞,  J=Ü«∞"åÅ∞,  Hõ}ÏOQÍÅ∞,  Hõ}*ÏÖÏÅ∞,   

 rq,    J}∞=Ù,  J=Ü«∞= =º=ã¨÷.

3.  'a— =~°∞ã¨Ö’ W=fi|_ç# H˘xfl J=Ü«∞"åÅ ¿Ñ~°¡#∞ Ñ¨ijeOK«∞=Ú. XH˘¯Hõ¯ J=Ü«∞= 

ã¨=¸Ç¨Ï=ÚÖ’#∂ XHõ aè#fl"≥∞ÿ# J=Ü«∞==Ú HõÅ^Œ∞. aè#fl"≥∞ÿ# J=Ü«∞"åxfl Z#∞flH˘x 

'B— =~°∞ã¨Ö’ „"åÜ«Ú=Ú. q∞ye# =¸_çO\˜h QÆ∞iÎOK«∞=Ú. Jq U =º=ã¨÷‰õΩ K≥Ok#q? 

"åxx 'C— =~°∞ã¨Ö’ „"åÜ«Ú=Ú.

=¸ÖÏºOHõ#=Ú (Evaluation)

1.  ã¨iÜ≥ÿ∞# ã¨=∂^è•#=Ú#∞ Z#∞flH˘#∞=Ú

 a) Jã≤÷Ñ¨O[~° =º=ã¨÷                            Z=ÚHõÅ`À xi‡`«"≥∞ÿ#k.

 i) 206    
 ii) 306     
 iii) 606

b)  Ç¨Ï$^ŒÜ«∞OÖ’ =∂„`«"Õ∞ Hõ#|_»∞ HõO_»~°=Ú  ________.
 i) Jã≤÷ HõO_»~°=Ú  
 ii) Ç¨Ï$^ŒÜ«∞ HõO_»~°=Ú 
 iii) #∞#∞Ñ¨Ù HõO_»~°=Ú

c)  q<åà◊ „QÆO^äŒ∞Å∞ „ã¨qOK«∞ ~°™êÜ«∞<åÅ#∞                          Jx Ñ≤Å∞™êÎ~°∞.

 i) ZO*ˇ·=ÚÅ∞   
 ii) q@q∞#∞Å∞    
 iii) Ç¨~À‡#∞Å∞

d)  ÉèÏ~°`« ^Õâ◊=ÚÖ’ L^ŒƒùqOz# XHõ „áêp# HÍÅÑ¨Ù „Ñ¨Hõ$u "≥·^Œº q^è•#=Ú            .
 i)  ã≤^•ú   
 ii) PÜ«Úˆ~fi^Œ    
 iii) Ü«Ú<åx

e)  áêâ◊ÛÔ~·*Ë+¨<£ Ñ¨^èŒúu                             KÕ Hõ#∞Q˘#|_ç#k.

 i)  Ç≤ÏáÈÊ„Hõ\˜ãπ  
 ii) Å∂~Úãπ áêâ◊Û~ü 
 iii)  JQÆã≤ÎÜ«∞~ü
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=.ã¨OYº. A B C
1. ÖÏÖÏ[ÅO, Z=ÚHõÅ∞, HÍÖËÜ«∞=Ú, HÀ¡=∞=Ú Z=ÚHõÅ∞ r~°‚ =º=ã¨÷

2. K«~°‡=Ú, "≥O„@∞Hõ, QÀ~°∞, ^ŒO`«=Ú

3. ^èŒ=∞#∞Å∞, ã≤~°Å∞, „"Õà◊√§, ˆHâ◊<åoHõÅ∞

4. "≥∞^Œ_»∞, "≥#∞fláê=Ú, <å_»∞Å∞, =¸„`« 
Ñ≤O_»=Ú

4. „H˜Ok "åxx [`«Ñ¨~°K«∞=Ú. 

a] ZO_»∞@

b] =∞~°∞QÆ∞@

c] K«ÔH¯~°#∞ KÕ~°∞Û@

d] j`«bHõ~°}

e] j„Ñ¶¨∂Ç¨~°=Ú                                                                          

*Ï"£∞ 

KÕÑ¨ 

<≥=∞‡kQÍ =∞~°}Ïxfl HõeyOK«∞#k

ZO_ç# ^è•<åºÅ∞ 

áêÅ∞ 

5. D „H˜Ok J=Ü«∞"åÅ‰õΩ XH˘¯Hõ¯ ^•xH˜ U"Õx Ô~O_»∞ q^èŒ∞Å#∞ „"åÜ«Ú=Ú.

i) =¸„`«Ñ≤O_»=Ú (1)____________________________________

   (2)____________________________________

ii) Z=ÚHõ  (1)____________________________________

   (2)____________________________________

iii) K«~°‡=Ú  (1)____________________________________

   (2)____________________________________

iv) ~°HõÎ=Ú  (1)____________________________________

   (2)____________________________________

6.  Uq∞ [~°∞QÆ∞#∞ :-

i) g∞~°∞ j„Ñ¶¨∂Ç¨~°=Ú u#flÑ¨ÙÊ_»∞ 

   __________________________________________________________

ii) g∞ ~°HõÎ=ÚÖ’ QÆ∂¡HÀ*ò ™ê÷~Ú 120mg/dl ^•\˜#Ñ¨Ù_»∞

   __________________________________________________________
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FURtHER REFERENCE

Places of scientific importance for visit

GASS FOREST MUSEUM - Coimbatore.

Web sites:

http://www.enchantedlearning.com

Books:

How the body works - Steve Parker, D.K.Ltd., London.

8.  ~°q ã¨∂÷ÅHÍÜ«Ú_»∞ =∞iÜ«Ú KåÖÏ JkèHõ |~°∞=Ù QÆÅ"å_»∞. W`«x QÆ∂¡HÀãπ ™ê÷~Ú ‰õÄ_® 

JkèHõ=Ú. J`«x `«e¡ _®Hõì~°∞ ã¨ÅÇ¨#∞ HÀÔ~#∞. _®Hõì~ü k# K«~°º‰õΩ ã¨ÅÇ¨ WK≥Û#∞. ã¨ÅÇ¨ 

W=fi|_ç# k#K«~°º U"≥∞ÿ LO_»=K«∞Û#∞. 

   __________________________________________________________

  __________________________________________________________

  __________________________________________________________

7.  PÇ¨~°=Ú =∞iÜ«Ú r=# â‹·e, "åº^èŒ∞Å#∞ x"åiOK«∞@Ö’#∞, =∞#Å#∞ P~ÀQÆºOQÍ LOK«∞@Ö’#∞ 

=ÚYº áê„`« =Ç≤ÏOK«∞#∞. H˜O^Œ W=fi|_ç# Ñ¨\˜ìHõÖ’ h=Ù KÕÜ«Ú, h=Ù KÕÜ«∞x 3 HÍ~°º=ÚÅ#∞ 

„"åÜ«Ú=Ú. 

=.ã¨OYº <Õ#∞ KÕ™êÎ#∞ <Õ#∞ KÕÜ«∞#∞.

1. „Ñ¨u ~ÀA "åºÜ«∂=∞=Ú Ju"ÕQÆ PÇ¨~°=Ú#∞ u#∞@

2.

3.

4.
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K«O„^Œ, ~°q =∞iÜ«Ú "åi ¿ãflÇ≤Ï`«∞Å∞ "≥∞ÿ^•#OÖ’ P_»∞`«∞<åfl~°∞. H˘O`« ¿ãÑ¨Ù 

P_ç# ̀ «~°∞"å`« "åiH˜ âßfiã¨ "ÕQÆ=ÚQÍ [~°∞QÆ∞@#∞  =∞iÜ«Ú JÅã¨@QÍ LO_»∞@#∞ 

QÆ∞iÎOzi. ZO^Œ∞‰õΩ  =∞#=Ú âßfiã≤OK≥^Œ=Ú? Hõ+¨ìÑ¨_ç Ñ¨xKÕã≤#Ñ¨Ù_»∞ âßfiã¨ ZO^Œ∞‰õΩ 

"ÕQÆ=ÚQÍ [~°∞QÆ∞#∞?
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2.1. âßfiã¨„H˜Ü«∞ P=â◊ºHõ`«

r=~åâ◊√Å∞ Ñ¨xKÕÜ«Ú@‰õΩ â◊H˜Î J=ã¨~°=Ú. 
â◊H˜ÎÖË‰õΩO_® U Ñ¨x [~°QÆ^Œ∞. =∞# â◊s~°=Ú `«# 
K«~°ºÅ#∞ ã¨„Hõ=∞=ÚQÍ KÕÜ«Ú@‰õΩ â◊H˜Î J=ã¨~°=Ú. 
=∞#=Ú q„âßOuQÍ L#flÑ¨Ê\˜H˜ =∞#â◊s~°=ÚÖ’x 
Ç¨Ï$^ŒÜ«∞=Ú, "≥∞^Œ_»∞, =¸„`«Ñ≤O_»=ÚÅ∞, 

TÑ≤iu`«∞ÎÅ∞ Ñ¨xKÕÜ«ÚK«∞O_»∞#∞. Hõ#∞Hõ =∞# 
â◊s~åxH˜ 24 QÆO@Å∂ â◊H˜Î J=ã¨~°=Ú. 

=∞#‰õΩ â◊H˜Î ZK«Û@#∞O_ç ÅaèOK«∞K«∞#flk? 
=∞#=Ú PÇ¨~åxfl uO@∞<åfl=Ú. PÇ¨~°=ÚÖ’ 
â◊H˜Î HõÅ^Œ∞. =∞#=Ú fã¨∞‰õΩ#fl PÇ¨~°=Ú, PÇ¨~° 
<åà◊=ÚÖ’ q_»nÜ«∞|_ç ã¨~°à◊ Ñ¨^•~å÷Å∞QÍ 
=∂i P `«~°∞"å`« z#fl„¿ÑQÆ∞ÅKÕ â’+¨}=Ú 
KÕÜ«∞|_ç ~°HõÎ=Ú ^•fi~å =∞# ^ÕÇ¨Ï=ÚÖ’x Jxfl 

J=Ü«∞"åÅ‰õΩ ã¨~°Ñ¶¨~å KÕÜ«∞|_»∞K«∞#flk. =∞#=Ú 

fã¨∞H˘#fl PÇ¨~°OÖ’ QÆÅ â◊H˜Î PÇ¨~°=Ú #∞O_ç 

q_»∞^ŒÅÜÕ∞º =~°‰õΩ =∞#‰õΩ Jk LÑ¨Ü≥∂QÆÑ¨_»^Œ∞. 

=∞# `«e¡^ŒO„_»∞Å∞ =∞#efl „Ñ¨ux`«ºO 

PÇ¨~åxfl ã¨„Hõ=∞OQÍ fã¨∞HÀ=∞x ZO^Œ∞‰õΩ 

K≥Ñ¨ÙÎ<åfl~°∞?  =∞#‰õΩ PÇ¨~°=Ú #∞O_ç â◊H˜Î 

Åaèã¨∞ÎOk. âßfiã¨„H˜Ü«∞ [~°∞QÆ∞#Ñ¨Ù_»∞ =∞#=Ú 

fã¨∞‰õΩ#fl PÇ¨~°=Ú #∞O_ç â◊H˜Î q_»∞^ŒÅQÆ∞#∞. 

HÍ=Ù#, âßfiã¨„H˜Ü«∞ r=~åâ◊√ÅÖ’ [~°∞QÆ∞ „Ñ¨^è•#  

„Ñ¨„H˜Ü«∞.   
=∞#=Ú âßfiã≤OK«∞#Ñ¨Ù_»∞, QÍeÖ’x PH˜û[<£ 

TÑ≤iu`«∞ÎÅ#∞ KÕi, ~°HõÎ=Ú`À HõeÜ«Ú#∞. 

~°HõÎ=Ú`À HõÅã≤# PH˜û[<£ â◊s~°=ÚÖ’x Jxfl 

J=Ü«∞"åÅ‰õΩ, z=~°# Jxfl Hõ}ÏÅ‰õΩ  KÕ~°∞#∞. 

Hõ}ÏÅÖ’x PÇ¨~°=Ú`À PH˜û[<£ HõÅã≤ PH©ûHõ~°} 

K≥O^Œ∞#∞. D K«~°ºÖ’ â◊H˜Î q_»∞^ŒÅQÆ∞#∞. nx`À 

áê@∞ h~°∞, Co2 =º~°÷ Ñ¨^•~å÷Å∞QÍ q_»∞^ŒÅQÆ∞#∞. 

Hõ#∞Hõ r=Hõ}ÏÅÖ’ PÇ¨~°=Ú PH©ûHõ~°} K≥Ok, 

â◊H˜Î =∞iÜ«Ú h~°∞, Co2 =º~°÷ Ñ¨^•~°÷=ÚÅ∞QÍ 

q_»∞^ŒÅ KÕÜ«Ú q^è•#=Ú#∞ âßfiã¨„H˜Ü«∞ ÖËHõ                 

Hõ}âßfiã¨ „H˜Ü«∞ JO^Œ∞~°∞.

      QÆ∂¡HÀ*ò + PH˜û[<£                              HÍ~°ƒ<£–_≥·–PÔH·û_»∞ + h~°∞  + â◊H˜Î

âßfiã¨ „H˜Ü«∞Ö’x ~°HÍÅ∞

    âßfiã¨„H˜Ü«∞ Ô~O_»∞ ~°HÍÅ∞ (1) "åÜ«Úã¨Ç≤Ï`« (Aerobic) âßfiã¨ „H˜Ü«∞ (2) "åÜ«Ú ~°Ç≤Ï`« (Anaerobic ) 
âßfiã¨„H˜Ü«∞. J<ÕHõ r=~åâ◊√Å∞, PÇ¨~åxfl qzÛ#fl=Ú KÕã≤ â◊H˜Îx á⁄O^Œ∞@‰õΩ PH˜û[<£#∞ LÑ¨Ü≥∂yOK«∞#∞. 
Hõ#∞Hõ PH˜û[<£ ã¨=∞Hõ∆OÖ’ [~°∞QÆ∞ âßfiã¨„H˜Ü«∞#∞ "åÜ«Úã¨Ç≤Ï`« âßfiã¨„H˜Ü«∞ (aerobic respiration) 
JO^Œ∞~°∞.  nxx D „H˜Ok ã¨g∞Hõ~°}O ^•fi~å `≥eÜ«∞*ËÜ«∞=K«∞Û#∞. 

PH˜û[<£ ÖË#Ñ¨C_»∞
QÆ∂¡HÀ*ò       W^ä≥·Öò PÅ¯Ç¨Öò  + HÍ~°ƒ<£–_≥·–PÔH·û_»∞ + â◊H˜Î 

"åÜ«Ú ~°Ç≤Ï`« âßfiã¨„H˜Ü«∞ (Anaerobic respiration)
Dãπì, ÉÏH©ìiÜ«∂ =O\˜ H˘xfl ã¨∂Hõ∆‡r=~åâ◊√Å∞ PH˜û[<£ ÖËx Ñ¨iã≤÷`«∞ÅÖ’ PÇ¨~°=Ú #∞O_ç â◊H˜Îx 

á⁄O^Œ∞#∞. HÍ=Ù# PH˜û[<£ ÖË#Ñ¨C_»∞ [~°∞QÆ∞ âßfiã¨„H˜Ü«∞#∞ "åÜ«Ú ~°Ç≤Ï`« âßfiã¨„H˜Ü«∞ (Anaerobic 
respiration) JO^Œ∞~°∞. "åÜ«Ú~°Ç≤Ï`« âßfiã¨„H˜Ü«∞ =∞# Jã≤÷ HõO_»~°=ÚÅÖ’ [~°∞QÆ∞#∞. 

g∞‰õΩ `≥Å∞™ê

ÉÏH©ìiÜ«∂ =∞iÜ«Ú tbO„^è•ÅÖ’ "åÜ«Ú ~°Ç≤Ï`« âßfiã¨„H˜Ü«∞ =¸ÅOQÍ âßfiã¨„H˜Ü«∞ [~°∞QÆ∞#∞. nx 

=¸ÅOQÍ K«ÔH¯~° (sugar) PÅ¯Ç¨Öò QÍ =∂~°∞#∞. PÅ¯Ç¨Öò J#∞#k ã¨=∂*ÏxH˜ XHõ"≥·Ñ¨Ù K≥_»¤QÍ 

L#fl#∂ =∞~˘Hõ"≥·Ñ¨Ù D PÅ¯Ç¨Öò WO^èŒ#=ÚQÍ LÑ¨Ü≥∂QÆÑ¨_»∞K«∞#flk.   Dãπì, UHõHõ} tbO„^èŒ=Ú 

(Ñ¶¨OÔQ·). Wk "åÜ«Ú~°Ç≤Ï`« âßfiã¨„H˜Ü«∞ [~°∞Ñ¨ÙH˘x PÅ¯Ç¨Öò#∞ L`«ÊuÎ KÕÜ«Ú#∞. HÍ=Ù# g\˜x "≥·<£ 

=∞iÜ«Ú c~°∞Å `«Ü«∂sÖ’ LÑ¨Ü≥∂yOK≥^Œ~°∞.

Hõ$`«º=Ú 2.1                   <Õ#∞ KÕ™êÎ#∞

„Ñ¨âßO`«=ÚQÍ ‰õÄ~˘Ûx  h=Ù XHõ xq∞ëêxH˜ 

Zxfl™ê~°∞¡ âßfiã≤ã¨∞Î<åfl"À ÖˇHõ¯ ÃÑ@∞ì=Ú. (ã¨~åã¨i 

âßfiã¨ "ÕQÆ=Ú xq∞ëêxH˜ 16 - 18 ™ê~°∞¡)
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âßfiã≤OK«∞@ =∞iÜ«Ú âßfiã¨„H˜Ü«∞Å =∞^èŒºQÆÅ ÉèË^Œ=ÚÅ∞

âßfiã≤OK«∞@ âßfiã¨„H˜Ü«∞

1.  Wk XHõ Éè∫uHõ K«~°º ZO^Œ∞Hõ#QÍ WO^Œ∞ QÍe 
=∂„`«=Ú XHõKÀ@ #∞O_ç =∞iÜ≥ÚHõ KÀ@∞‰õΩ 
"≥à◊√§#∞. 

1.  Wk XHõ ~°™êÜ«∞xHõ K«~°º ZO^Œ∞Hõ#QÍ 
WO^Œ∞ PÇ¨~°=Ú ~°™êÜ«∞# =∂~°∞ÊÅ‰õΩ 
Ö’#QÆ∞#∞. 

2. D K«~°ºÖ’ â◊H˜Î q_»∞^ŒÅHÍ^Œ∞. 2.  D K«~°ºÖ’ â◊H˜Î q_»∞^ŒÅQÆ∞#∞. 

3. Wk J=Ü«∞"åÅÖ’ [~°∞QÆ∞#∞. 3. Wk r= Hõ}ÏÅÖ’ [~°∞QÆ∞#∞. 

âßfiã¨„H˜Ü«∞ J#QÍ PÇ¨~°=Ú, PH˜û[<£ ã¨Ç¨Ü«∞=Ú`À ^ŒÇ¨Ï#=Ú K≥Ok â◊H˜Î q_»∞^ŒÅQÆ∞@. J~Ú`Õ, 
Hõ}=ÚÅÖ’ PÇ¨~°=Ú =∞O_»∞@‰õΩ, H˘Ü«∞º =∞O_»∞@‰õΩ QÆÅ ÉèË^Œ=ÚÖËq?

âßfiã¨„H˜Ü«∞ H˘Ü«∞º =∞O_»∞@

1. Wk r= Hõ}ÏÖÖ’ [~°∞QÆ∞#∞. 1. Wk "≥Å∞Ñ¨Å [~°∞QÆ∞#∞.

2. L+¨‚â◊H˜Î q_»∞^ŒÅQÆ∞#∞. 2. L+¨‚ =∞iÜ«Ú HÍOu â◊‰õΩÎÅ∞ q_»∞^ŒÅQÆ∞#∞. 

3.  z#fl "≥∂`å^Œ∞Ö’ JOK≥ÅOK≥Å∞QÍ â◊H˜Î 

q_»∞^ŒÅQÆ∞#∞. 
3.  XˆH™êi ÃÑ^ŒÌ "≥Ú`«ÎOÖ’ â◊H˜Î q_»∞^ŒÅQÆ∞#∞. 

h=Ù  H˜~°}[#º ã¨OÜ≥∂QÆ„H˜Ü«∞ (photosynthesis) #∞ QÆ∞iOz `≥Å∞ã¨∞H˘xÜ«Ú<åfl=Ù. h=Ù 
âßfiã¨„H˜Ü«∞#∞, H˜~°}[#º ã¨OÜ≥∂QÆ„H˜Ü«∞#∞O_ç ÉèË^ŒŒÑ¨~°K«QÆÅ"å?

âßfiã¨„H˜Ü«∞    H˜~°}[#º ã¨OÜ≥∂QÆ„H˜Ü«∞

1. Wk ~À[O`å [~°∞QÆ∞#∞. 1. Wk Ñ¨QÆ\˜ ã¨=∞Ü«∞OÖ’ =∂„`«"Õ∞ [~°∞QÆ∞#∞. 

2. Jxfl r=~åâ◊√Å∞ âßfiã≤OK«∞#∞.
2.  P‰õΩ Ñ¨K«Ûx "≥ÚHõ¯Å∞ =∂„`«"Õ∞ PÇ¨~åxfl 

`«Ü«∂~°∞ KÕÜ«Ú#∞.

3. PÇ¨~°=Ú qxÜ≥∂yOK«|_»∞#∞. 3. PÇ¨~°=Ú ã¨Oâı¡+≤OK«|_»∞#∞. 

4.  D „Ñ¨„H˜Ü«∞Ö’ PH˜û[<£ „QÆÇ≤ÏOK«|_»∞#∞, 

HÍ~°ƒ<£–_≥·–PÔH·û_»∞ "≥Å∞=_»∞#∞. 
4.  D K«~°ºÖ’ CO2 „QÆÇ≤ÏOK«|_ç O2 q_»∞^ŒÅQÆ∞#∞. 

2.2. =∂#=ÙxÖ’ âßfiã¨„H˜Ü«∞  

(REsPIRatIoN IN MaN)
=∂#=Ùx âßfiã¨ =º=ã¨÷Ö’ =Ú‰õΩ¯ (<åã≤Hõ), 

<åã≤HÍ ‰õΩÇ¨Ï~°=Ú, âßfiã¨ <åà◊=Ú, âßfiã¨<åoHõ 
=∞iÜ«Ú TÑ≤iu`«∞ÎÅ∞ HõÅ=Ù. L~°:(~˘=Ú‡) 

‰õΩÇ¨Ï~°=ÚÖ’ TÑ≤iu`«∞ÎÅ∞ HõÅ=Ù. L~°°:‰õΩÇ¨Ï~°OÖ’ 

Hõ$`«º=Ú 2.2                                                        =∞#O KÕ^•ÌO

XHõ xq∞+¨OÖ’ g∞ ¿ãflÇ≤Ï`«∞Å∞ Zxfl™ê~°∞¡ âßfiã≤ã¨∞Î<åfl~À ÖˇH˜¯^•Ì=∂!

g∞ ¿ãflÇ≤Ï`«∞x 

¿Ñ~°∞ 

™ê^è•~°}=ÚQÍ
#∞#flÑ¨C_»∞

K«∞~°∞‰õΩQÍ 
#_»∞K«∞#Ñ¨C_»∞

"ÕQÆ=ÚQÍ 
Ñ¨~°∞ÔQ`«∞Î#Ñ¨C_»∞

q„âßOuÖ’

1.
2.
3.

H˘xfl HõO_»~åÅ∞ HõÅ=Ù. g\˜ =¸Å=ÚQÍ 
âßfiã≤OK«∞@ [~°∞QÆ∞#∞. L~°°: ‰õΩÇ¨Ï~°=ÚÖ’QÆÅ 
H˘xfl HõO_»~°=ÚÅ∞ Ñ¨~°∞≈HõÅ`À (~˘=Ú‡ Z=ÚHõÅ) 
J`«∞Hõ|_ç Ü«ÚO_ç, L~°°:‰õΩÇ¨Ï~°=Ú#∞ Ö’xH˜, 

"≥Å∞Ñ¨Å‰õΩ HõkeOK«∞#∞. TÑ≤iu`«∞ÎÅ „H˜O^Œ 

^Œ$_»"≥∞ÿ# ã¨=∞`«Å HõO_»~° á⁄~° HõÅ^Œ∞. nxx L^Œ~° 

q`å#=Ú (Diaphragm) JO^Œ∞~°∞. 
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=∞# =Ú‰õΩ¯Ö’ Ô~O_»∞ ~°O„^èŒ=ÚÅ∞ HõÅ=Ù. 

g\˜x <åã≤HÍ ~°O„^èŒ=ÚÅ∞ JO^Œ∞~°∞. D <åã≤HÍ 

~°O„^èŒ=ÚÅ∞ <åã≤HÍ ‰õΩÇ¨Ï~°=Ú ̂ •fi~å âßfiã¨<åà◊=Ú 

(Wind pipe) Ö’H˜  `≥~°∞K«∞H˘#∞#∞. D 

âßfiã¨<åà◊=Ú Ô~O_»∞ âßYÅ∞QÍ qÉèílOÑ¨|_»∞#∞. 

g\˜<Õ âßfiã¨ <åoHõõÅ∞ (bronchi) JO^Œ∞~°∞. 

(singular-bronchus). XH˘¯Hõ¯ âßfiã¨ <åoHõ 

`«#"≥·Ñ¨Ù TÑ≤iuuÎÖ’xH˜ „Ñ¨"ÕtOz, âßfiã¨HÀâ◊ 

<åoHõÅ∞ J#|_»∞ z#fl z#fl Q˘@ì=ÚÅ∞ 

(broncheoles) QÍ qÉèí[# K≥O^Œ∞#∞. D 

âßfiã¨HÀâ◊<åoHõÅ z=~°ÅÖ’  QÍeQÆ^Œ∞Å∞ (alveoli) 
LO_»∞#∞. 

QÍe QÆ^Œ∞Å QÀ_»Å‰õΩ ~°HõÎˆHâ◊<åoHõÅ∞ J<Õ 

ã¨#flx ~°HõÎ<åàÏÅ∞ ~°HÍÎxfl ã¨~°Ñ¶¨~åKÕÜ«Ú#∞. 

TÑ≤iu`«∞ÎÅÖ’x PH˜û[<£ ~°HõÎOÖ’H˜, ~°HõÎOÖ’x 

HÍ~°ƒ<£–_≥·–PÔH·û_»∞ TÑ≤iu`«∞ÎÅÖ’H˜ PefiÜ≥∂e 

Ö’Ñ¨e „áêO`«=ÚÖ’ „Ñ¨"ÕtOK«∞#∞.

<åã≤Hõ            <åã≤HÍ ‰õΩÇ¨Ï~°=Ú        âßfiã¨<åà◊=Ú      âßfiã¨<åoHõÅ∞      âßfiã¨HÀâ◊<åoHõ         QÍeQÆ^Œ∞Å∞

=∞#=Ú ZÖÏ âßfiã≤™êÎO?
âßfiã¨„H˜Ü«∞Ö’ LKåÛfiã¨O, xKåÛfiã¨O J#∞ 

Ô~O_»∞ „Ñ¨„H˜Ü«∞Å∞ HõÅ=Ù. Wq x~°O`«~°O [~°∞QÆ∞ 

„Ñ¨„H˜Ü«∞Å∞. Wq r=~åâ◊√Å rq`« HÍÅ=∞O`«Ü«¸ 

[~°∞QÆ∞#∞. =∂#=Ù_»∞ XHõ xq∞ëêxH˜  Zxfl™ê~°∞¡  

âßfiã≤OK«∞<À ^•x<Õ âßfiã¨ ˆ~@∞ JO^Œ∞~°∞. 

=∞#=Ú LK«Ûfiã≤OK«∞#Ñ¨Ù_»∞ L^Œ~° q`å#=Ú 

H˜Ok "≥·Ñ¨Ù‰õΩ Hõ^ŒÅ∞#∞. J^Õ ã¨=∞Ü«∞OÖ’ 

Ñ¨~°∞≈HõÅ∞(É„Ô~=ÚHõÅ∞) ÃÑ·H˜ Hõ^Œ∞Å∞#∞ ÖË^• 

"åºHÀzOK«∞#∞. D K«Å#=ÚÅ∞ L~°: ‰õΩÇ¨Ï~°=Ú 

Ü≥ÚHõ¯ "≥·âßÅº=Ú#∞ Z‰õΩ¯= KÕÜ«Ú#∞. 

Ñ≤^ŒÑ¨, H˜O^Œ W=fi|_ç# =∂~°æ=Ú ^•fi~å 

JkèHõ PH˜û[<£`À ‰õÄ_ç# QÍe "≥Å∞Ñ¨Å #∞O_ç 

TÑ≤iu`«∞ÎÅÖ’xH˜ „Ñ¨"ÕtOK«∞#∞. 

Ñ¨@=Ú 2.1 =∂#= âßfiã¨ =º=ã¨÷

<åã≤HÍ ~°O„^èŒ=ÚÅ∞

âßfiã¨ <åà◊=Ú

âßfiã¨<åoHõ

TÑ≤i 

u`«∞ÎÅ∞

âßfiã¨HÀâ◊ 

<åoHõÅ∞

L^Œ~°q`å#=Ú
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g∞‰õΩ `≥Å∞™ê

=∞#=Ú ZO^Œ∞‰õΩ `«∞"≥∞‡^Œ"≥∂ `≥Å∞ã¨∞H˘O^•=∂?  
^Œ∂o, Ñ¨~åQÆ ̂~}∞=ÙÅ∞ =O\˜ J#º Ñ¨^•~å÷Å∞ „Ñ¨"ÕtOz <åtHÍ‰õΩÇ¨Ï~°=Ú#‰õΩ ̂ Œ∞~°^Œ HõeyOz# =∞#‰õΩ 

`«∞=Ú‡Å∞ =K«∞Û#∞. ̀ «∞=Ú‡@ =Å# D ̂~}∞=ÙÅ∞ <åã≤HÍ ‰õΩÇ¨Ï~°=Ú #∞O_ç "≥Å∞Ñ¨Å‰õΩ Ñ¨OÑ¨|_»∞#∞.

Ñ¨@=Ú 2.2 LKåÛùfiã¨O – xKåÛfiã¨O

QÍe

     TÑ≤iu`«∞ÎÅ∞ 

L^Œ~°q`å#=Ú

~˘=Ú‡ ‰õΩÇ¨Ï~°=Ú

L^Œ~° q`å#=Ú

Hõ$`«º=Ú 2.3                                                                                        <Õ#∞ KÕ™êÎ#∞

L^ÕÌâ◊=Ú :  xKåÛùfiã¨ QÍeÖ’ Z‰õΩ¯= "≥Ú`«ÎOÖ’ HÍ~°ƒ<£ _≥· 

PÔH·û_£ L#fl^Œx Ñ¨ijeOK«∞@.

HÍ=Åã≤#q :  =¸ «̀Å∞ QÆÅ Ô~O_»∞ áê~°̂ Œ~°≈Hõ QÍ¡ã¨∞Å∞, XHõ „™êì 

(Q˘@ì=Ú), ã¨∞#flÑ¨Ù`Õ@.

Ñ¨^Œúu : I) Ô~O_»∞ QÍ¡ã¨∞Å#∞ ã¨∞#flÑ¨Ù`Õ@`À xOÑ≤ =¸`« ÃÑ\˜ìux.  

QÍ¡ã¨∞ÅÃÑ· QÆÅ =¸`«ÅÖ’ z#fl ~°O„^èŒ=Ú KÕã≤ux.

 II) ~°O„ è̂Œ=Ú QÆ∞O_® „™êì#∞ ̂ Œ∂iÛ XHõ QÍ¡ã̈∞Ö’xH̃ =∂„ «̀O 

"ÕQÆOQÍ QÍex Tkux. =∂~°∞Ê#∞ QÆ=∞xOzux.

 QÍe Tk#  "≥Ú^Œ\˜ QÍ¡ã¨∞Ö’x ã¨∞#flÑ¨Ù`Õ@ áêÅ=ÖË 

=∂i#k. Ô~O_»= QÍ¡ã¨∞Ö’ =∂~°∞ÊÖË^Œ∞ .HÍ~°ƒ<£ _≥· PÔH·û_»∞#‰õΩ 

ã¨∞#flÑ¨Ù`Õ@#∞ áêÅ=ÖË =∂~°∞Û QÆ∞}=Ú HõÅ^Œ∞. Hõ#∞Hõ "≥Ú^Œ\˜ 

QÍ¡ã̈∞Ö’x ã̈∞#flÑ̈Ù Õ̀@ áêÅ=ÖË =∂i#k. D Ñ̈ijÅ# #∞O_ç 

xKåÛùã¨fi QÍeÖ’ Z‰õΩ¯= "≥Ú`«ÎOÖ’ HÍ~°ƒ<£_≥· PÔH·û_£ HõÅ^Œx 

x~åúiOzux.

áêÅ=Öˇ

ã¨∞#flÑ¨Ù 

`Õ@

=∞#=Ú xK«Ûfiã≤OK«∞#Ñ¨Ù_»∞  L^Œ~° q`å#=Ú ÃÑ·H˜ Hõ^Œe `«# Ü«∞^•™ê÷#=Ú#∞ KÕ~°∞#∞. Ñ¨~°∞≈HõÅ∞ 

Ö’Ñ¨e"≥·Ñ¨Ù‰õΩ Hõ^Œ∞Å∞#∞. Wk L~°°:‰õΩÇ¨Ï~° Ñ¶¨∞#Ñ¨i=∂}=Ú#∞ ̀ «yæOK«∞#∞. Hõ#∞Hõ TÑ≤iu`«∞ÎÅ#∞O_ç QÍe 

âßfiã¨<åoHõÅ∞, âßfiã¨<åà◊=Ú =∞iÜ«Ú <åã≤Hõ ^•fi~å "≥Å∞Ñ¨Å‰õΩ <≥@ì|_»∞#∞. 
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Hõ$`«º=Ú 2.4                                                     =∞#O Ñ¨ije^•ÌO

XHõ "≥_»Öˇ·Ê# áê¡ã≤ìH± ã‘™ê#∞ fã¨∞H˘#∞=Ú. ^•x J_»∞QÆ∞ ÉèÏQÍxfl `˘ÅyOK«∞=Ú. Y PHÍ~°=Ú 

QÆÅ QÍA Q˘@ì=Ú#∞ fã¨∞H˘#∞=Ú. D Q˘@ì=Ú Ö’xH˜ áÈ=Ù#@∞¡ ã‘™ê =¸`«Ö’ XHõ ~°O„^èŒ=Ú#∞ 

KÕÜ«Ú=Ú. D QÍA Q˘@ì=Ú #O^Œe pe# Ô~O_»∞ z=~°Å‰õΩ ÉˇÅ∂#¡#∞ J=∞~°∞Û=Ú. WÑ¨C_»∞ D 

Q˘@ì=Ú#∞ ã‘™êÖ’H˜ „Ñ¨"Õâ◊ÃÑ@∞ì=Ú. ã‘™êÜ≥ÚHõ¯ J_»∞QÆ∞ ÉèÏQÍxH˜ Ñ¨Å∞K«\˜ ~°|ƒ~°∞ ÖË^• áê¡ã≤ìH± á⁄~°#∞ 

ayOK«∞=Ú. áê¡ã≤ìH± á⁄~° H˜OkH˜ ÖÏy# "≥Å∞Ñ¨Å #∞O_ç QÍe Ö’xH˜ „Ñ¨"ÕtOz ÉˇÅ∂#∞¡ "åºHÀzOK«∞#∞. 

=∞~°ÖÏ áê¡ã≤ìH± á⁄~°#∞ Ü«∞^è• ã≤÷uH˜ <≥\˜ì# QÆO@ *Ï_ôÖ’Ñ¨e Ñ¶¨∞# Ñ¨i=∂}=Ú `«yæ ÉˇÅ∂#¡#∞O_ç QÍe 

"≥Å∞Ñ¨Å‰õΩ =K«∞Û#∞. Wk âßfiã¨„H˜Ü«∞ Ü«∞O„`åOQÍxfl `≥eÜ«∞KÕÜ«Ú#∞. 

Y Q˘@ì=Ú (âßfiã¨ <åà◊=Ú 

=∞iÜ«Ú âßfiã¨<åoHõ)

áê¡ã≤ìH± ã‘™ê 

(~˘=Ú‡ ‰õΩÇ¨Ï~°=Ú) 

ÉˇÅ∂<£  
(TÑ≤iuuÎ)

~°|ƒ~°∞ á⁄~°   

(L^Œ~° q`å#=Ú) 

"åÜ«Ú=ÙÅ qx=∞Ü«∞O :

PH˜û[<£`À ‰õÄ_ç# QÍe TÑ≤iu`«∞ÎÅÖ’x QÍe 

Q Æ^ Œ ∞Å#∞ K Õi#Ñ ¨ Ù_ » ∞ PH ˜ û[< £ ~ °H õ Î=ÚKÕ 

Ñ‘Å∞ÛH˘#|_»∞#∞. Wk ~°HõÎ=ÚÖ’x Ç‘Ï"≥∂QÀ¡a<£`À 

H õeÜ«Ú#∞ Ñ≤^ ŒÑ ¨ Wk PH˜ûÇ ‘Ï" ≥∂QÀ ¡a<£QÍ 

â◊s~°=ÚÖ’x Hõ}ÏÅ‰õΩ fã¨∞H˘xáÈ|_»∞#∞.  

Hõ}ÏÅÖ’ PH˜û[<£ PÇ¨~°Ñ¨^•~å÷Å PH©ûHõ~°}‰õΩ 

LÑ¨Ü≥∂yOK«|_ç â◊H˜Î q_»∞^ŒÅQÆ∞#∞. nx`À áê@∞ 

h~°∞,   HÍ~°ƒ<£ _≥· PÔH·û_»∞   q_»∞^ŒÅQÆ∞#∞.    D  

HÍ~°ƒ<£ _≥ · PÔH ·û_£ ~°H õ Î=ÚKÕ Ñ‘Å∞ÛH˘#|_ç 

TÑ≤iu`«∞ÎÅ‰õΩ ~°"å}Ï KÕÜ«∞|_ç JK«Û@ #∞O_ç 

|Ç≤Ï+¨¯iOK«|_»∞#∞.

Ñ¨@=Ú 2.3 PefiÜ≥∂e (QÍe QÆk) x~å‡}=Ú 

       QÍe QÆ^Œ∞Å∞     

(PefiÜ≥∂e)

~°HõÎˆHâ◊<åoHõÅ∞  

LKåÛùfiã¨O xKåÛùfiã¨O

Ñ¶¨∞#Ñ¨i=∂}=Ú ÃÑ~°∞QÆ∞@  
Ñ‘_»#=Ú `«QÆ∞æ@ 

Ñ¶¨∞#Ñ¨i=∂}=Ú `«QÆ∞æ@  
Ñ‘_»#=Ú JkèHõ =∞QÆ∞@
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Ú =∂#=ÙÅ =Öˇ [O`«∞=ÙÅ∞, "≥ÚHõ¯Å∞ 

âßfiã≤OK«∞#∞. P^è•~° âßfiã¨„H˜Ü«∞ q^è•#=Ú 

Jxfl r=~åâ◊√ÅÖ’ XˆH q^èŒOQÍ LO_»∞#∞. H˘xfl 

[O`«∞=ÙÅÖ’ [~°∞QÆ∞ âßfiã¨„H˜Ü«∞ =∞iÜ«Ú 

^•xH˜ `À_»Ê_»∞ âßfiã¨„H˜Ü«∞ J=Ü«∞"åÅ QÆ∞iOz 

`≥Å∞ã¨∞‰õΩO^•O. 

(J) UHõ Hõ} =∞iÜ«Ú z#fl |Ç¨ïHõ} r=ÙÅÖ’ 

Jxfl Hõ}ÏÅ∞ Ñ¨iã¨~°=ÚÖ’x QÍe ÖËHõ h\˜ #∞O_ç 

PH˜û[<£#∞ „QÆÇ≤ÏOK«∞#∞, HÍ~°ƒ<£–_≥·–PÔH·û_»∞#∞ 

"åºÑ¨#=Ú ^•fi~å "≥Å∞Ñ¨Å‰õΩ Ñ¨OÑ¨Ù#∞. 

L^•: Jg∞ÉÏ, áê~°g∞+≤Ü«∞"£∞. 

(P) "å#áê=Ú, [ÅQÆ =O\˜ H˘xfl [O`«∞=ÙÅÖ’ 

K«~°‡=Ú `Õ=∞QÍ, lQÆ∞~°∞QÍ LO_»∞#∞. âßfiã¨„H˜Ü«∞ 

K«~°‡=Ú ^•fi~å [~°∞QÆ∞#∞. 

(W) H©@HÍÅÖ’ ã≤Êù~åH˜Öòû J#|_»∞ J<ÕHõ 

~°O„^è•Å∞ â◊s~° áê~°≈fiÉèÏQÍÅÖ’ #∞O_»∞#∞. D 

ã≤Êù~åH˜Öòû „@H˜ÜÕ∞ J#|_»∞ âßfiã¨<åàÏÅÖ’xH˜ 

`≥~°K«∞H˘#∞#∞."åÜ«Ú=ÙÅ =∂iÊ_ç ã≤Ê~åH˜Öòû 

~°O„^è•Å ^•fi~å âßfiã¨<åà◊=ÚÅÖ’xH˜ [~°∞QÆ∞#∞. 

(D) KÕÑ¨Å∞, "≥ÚÑ¨ÊÅ∞ J#|_»∞ „Ñ¨`ÕºHõ 

JOQÍÅ ^•fi~å h\˜Ö’ HõiyÜ«ÚO_»∞ PH˜û[<£#∞  

Ñ‘Å∞ÛH˘#∞#∞. 

(L) ã¨sã¨$áêÅ∞, Ñ¨‰õ∆ΩÅ∞, H©∆~°^Œ=ÚÅ∞ =O\˜ 

[O`«∞=ÙÅ∞, âßfiã≤OK«∞@‰õΩ TÑ≤iu`«∞ÎÅ#∞ 

HõeyÜ«ÚO_»∞#∞. 

(T) HõÑ¨ÊÅ∞ =O\˜ [O`«∞=ÙÅÖ’ âßfiã¨„H˜Ü«∞ 

K«~°‡=Ú =∞iÜ«Ú TÑ≤i u`«∞ÎÅ ̂ •fi~å [~°∞QÆ∞#∞.

Ñ¨@=Ú 2.5 "å#áê=Ú. 

ã¨iÊÖÏHÍ~° 
~°O„^èŒ=ÚÅ∞

        „\ÏH˜Ü«∞Öò „@OH±

"≥ÚÑ¨ÊÅ∞

h~°∞, "≥ÚÑ¨Ê peHõÅ  

^•fi~å  "≥Å∞=_»∞@ 

Ñ¨@=Ú 2.6 HõÑ¨Ê

TÑ≤iu`«∞ÎÅ∞

g∞‰õΩ `≥Å∞™ê

 (  QÍe HÍÅ∞+¨º=Ú J<ÕHõ âßfiã¨ ã¨O|O^èŒ"≥∞ÿ# "åº^èŒ∞Å#∞ HõeyOK«∞#∞. 

 (  á⁄QÆ „`åQÆ∞@ =Å# TÑ≤iu`«∞ÎÅ HÍ#û~ü =K«∞Û#∞. 

 (  â◊|Ì=Ú (voice from voice box) âßfiã¨ =º=ã¨÷ Ü≥ÚHõ¯ LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# L`«Ê#fl=Ú. 

2.3. [O`«∞=ÙÅÖ’ âßfiã¨„H˜Ü«∞ 

Ñ¨@=Ú 2.4 KÕÑ¨–ÉÁkÌOHõ
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g∞‰õΩ `≥Å∞™ê

 âßfiã¨„H˜Ü«∂ ã¨=∞Ü«∞OÖ’ "≥ÚHõ¯Å∞ O2 #∞ 

„QÆÇ≤ÏOK«∞H˘x, CO2 #∞ q_»∞^ŒÅ KÕÜ«Ú#∞. H˜~°}

[#º ã¨OÜ≥∂QÆ„H˜Ü«∂ ã¨=∞Ü«∞OÖ’ Wq CO2 #∞ 

„QÆÇ≤ÏOK«∞H˘x, O2 #∞ q_»∞^ŒÅ KÕÜ«Ú#∞. 

Wq Ô~O_»∞ qaè#fl"≥∞ÿ# HÍh  ã¨OÑ¨Ó~°Hõ „Ñ¨„H˜Ü«∞ÅQÆ∞#∞. 

2.4. "≥ÚHõ¯ÅÖ’ âßfiã¨„H˜Ü«∞

W`«~° r=~åâ◊√Å =Öˇ, "≥ÚHõ¯Å∞ ‰õÄ_® 

PÇ¨~°=Ú #∞O_ç â◊H˜Îx á⁄O^Œ∞@‰õΩ âßfiã≤OK«∞#∞. 

™ê^è•~°}OQÍ "≥ÚHõ¯Å∞ âßfiã≤OK«∞@‰õΩ ZÖÏO\˜ 

„Ñ¨`ÕºHõ J=Ü«∞"åÅ#∞ HõeyÜ«ÚO_»=Ù. 

[O`«∞=ÙÅ =Öˇ âßfiã¨ Hõ^ŒeHõÅ#∞ K«∂Ñ¨=Ù.  

 "≥ÚHõ¯Å∞ Ñ¨„`«~°O„^èŒ=ÚÅ∞ (stomata) 
J#|_»∞ Ñ¨„`«=ÚÅÖ’x z#fl ~°O„^èŒ=ÚÅ 

^•fi~å âßfiã≤OK«∞#∞. "å`å=~°}=Ú#∞O_ç 

PH˜û[<£ Ñ¨„`«=ÚÖÖ’xH˜, =∞iÜ«Ú Ñ¨„`«=ÚÅ 

#∞O_ç  CO2 Ñ¨„`«~°O„^èŒ=ÚÅ ^•fi~å "≥Å∞Ñ¨Å‰õΩ 

"åºÑ¨#=Ú K≥O^Œ∞#∞. HÍO_»=ÚÅ LÑ¨i`«Å=ÚÃÑ· 

ã¨#flx ~°O„^èŒ=ÚÅ∞O_»∞#∞.       D ~°O„^èŒ=ÚÅ∞ 

"åÜ«Ú=ÙÅ Ñ¨~°ã¨Ê~° =∂iÊ_çÖ’  ã¨Ç¨Ü«∞Ñ¨_»∞#∞. 

"Õ~°∞¡ ‰õÄ_® ã¨fi`«O„`«OQÍ âßfiã≤OK«∞#∞. "Õ~°∞¡ 

=∞$uÎHõ ˆ~}∞=ÙÅ =∞^èŒºQÆÅ "åÜ«Ú „Ñ¨^Õâ◊=ÚÅ 

#∞O_ç QÍex fã¨∞H˘#∞#∞. Dq^èŒOQÍ "Õ~°∞, 

HÍO_»=Ú =∞iÜ«Ú Ñ¨„`«=ÚÅ∞ =O\˜ "≥ÚHõ¯  

Jxfl ÉèÏQÍÅ∞ ã¨fi`«O„`«OQÍ âßfiã≤OK«∞#∞. h\˜ 

"≥ÚHõ¯Å∞ "åx Ñ¨„`«=ÚÅ∞, "Õ~°∞¡ =∞iÜ«Ú 

HÍO_»=ÚÅ ^•fi~å K«∞@∂ì QÆÅ h\˜#∞O_ç 

„Ñ¨`«ºHõ∆OQÍ "åÜ«Ú=ÙÅ#∞ =∂iÊ_ç KÕã¨∞H˘#∞#∞. 

"≥ÚHõ¯Å∞ Ñ¨QÆ\˜  Ñ¨Ó@ H˜~°}[#º ã¨OÜ≥∂QÆ 

„H˜Ü«∞#∞ [~°∞Ñ¨ÙH˘#∞#∞. D „H˜Ü«∞Ö’ CO2  

qxÜ≥∂yOK«|_ç  O2 q_»∞^ŒÅQÆ∞#∞. 

H˜~°}[#ºã¨OÜ≥∂QÆ„H˜Ü«∞ ã¨=∞Ü«∞OÖ’ 

q_»∞^ŒÅQÆ∞  O2  Ö’ XHõ ÉèÏQÍxfl "≥ÚHõ¯Å∞ 

âßfiã¨„H˜Ü«∞‰õΩ LÑ¨Ü≥∂yOK«∞H˘#∞#∞. q∞ye#  
O2#∞ Ñ¨„`« ~°O„^èŒ=ÚÅ ̂ •fi~å "≥Å∞Ñ¨Å‰õΩ Ñ¨OÑ¨Ù#∞. 

âßfiã¨„H˜Ü«∞Ö’ q_»∞^ŒÅQÆ∞  CO2  "≥ÚHõ¯ÅKÕ H˜~°}

[#º ã¨OÜ≥∂QÆ„H˜Ü«∞‰õΩ LÑ¨Ü≥∂yOK«|_»∞#∞. 

~å„u Ñ¨Ó@ H˜~°}[#º ã¨OÜ≥∂QÆ„H˜Ü«∞ [~°QÆx 

HÍ~°}OQÍ, âßfiã¨„H˜Ü«∞ =Å# q_»∞^ŒÅQÆ∞  CO2  

Ñ¨„`« ~°O„^èŒ=ÚÅ ^•fi~å "å`å=~°}=ÚÖ’xH˜ 

Ñ¨OÑ¨|_»∞#∞.  O2  Ö’xH˜ fã¨∞HÀ|_ç, âßfiã¨„H˜Ü«∞‰õΩ 

LÑ¨Ü≥∂yOK«|_»∞#∞. 

âßfiã¨„H˜Ü«∂ ~°Hõ=ÚÅ∞

   PH˜û[<£ LxH˜ P^è•~°=ÚQÍ âßfiã¨„H˜Ü«∞ 

Ô~O_»∞ ~°Hõ=ÚÅQÆ∞#∞. 

1)  "åÜ«Ú~°Ç≤Ï`« âßfiã¨„H˜Ü«∞ =∞iÜ«Ú   
2)  "åÜ«Úã¨Ç≤Ï`« âßfiã¨„H˜Ü«∞

ÉÏH©ìiÜ«∂ =∞iÜ«Ú Dãπì =O\˜ x=∞fl 

r=~åâ◊√ÅÖ’ "åÜ«Ú~°Ç≤Ï`« âßfiã¨„H˜Ü«∞ [~°∞QÆ∞#∞. 

L#fl`« *Ïu "≥ÚHõ¯ÅÖ’ "åÜ«Úã¨Ç≤Ï`« 

âßfiã¨„H˜Ü«∞ [~°∞QÆ∞#∞. 

Ñ¨@=Ú 2.7 Ñ¨„`«~°O„^èŒ=Ú

`≥~°=|_ç# Ñ¨„`«~°O„^èŒ=Ú

 ~°Hõ∆HõHõ}=ÚÅ∞
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FURtHER REFERENCE
Books

Biology understanding life (3rd edition) -  Jones and Bartlett. Bartlett 
publishers U.K

Biology -  Sylvia.S Mader - Brown Publishers U.S.A
Websites

www.health.howstuffworks.com
www.biotopics.co.uk

1.„H˜Ok [O`«∞=ÙÅ#∞ "å\˜ âßfiã¨ J=Ü«∞==Ú`À [`« Ñ¨~°∞K«∞=Ú. 

=. ã¨OYº [O`«∞=ÙÅ∞  âßfiã¨ J=Ü«∞"åÅ∞

1. ÉÁkÌOHõ "≥ÚÑ¨ÊÅ∞

2. HõÑ¨Ê TÑ≤iu`«∞ÎÅ∞

3. KÕÑ¨ TÑ≤iu`«∞ÎÅ∞ =∞iÜ«Ú K«~°‡=Ú

4. "å#áê=Ú ã¨iÊÖÏHÍ~° ~°O„^èŒ=Ú

5. ‰õΩHõ¯ K«~°‡=Ú

2. D H˜Ok âßfiã¨ =º=ã¨÷Ö’x ÉèÏQÍÅ#∞ =~°∞ã¨ „Hõ=∞OQÍ „"åÜ«Ú=Ú. 

âßfiã¨ <åà◊=Ú, =Ú‰õΩ¯, QÍeQÆ^Œ∞Å∞, âßfiã¨<åoHõ, <åã≤HÍ‰õΩÇ¨Ï~°=Ú, âßfiã¨HÀâ◊ <åoHõ.

3.  „H˜O^Œ W=fi|_ç# =∂#=Ùx âßfiã¨ =º=ã¨÷ Ñ¨@=ÚÖ’ H˜Ok ÉèÏQÍÅ#∞ QÆ∞iÎOK«O_ç. 

4. ã¨iÜ≥ÿ∞# ã¨=∂^è•#=Ú#∞ Z#∞flH˘#∞=Ú :-
a) =∞#=Ú âßfiã≤OK«∞ â◊√„Éèí"≥∞ÿ# QÍeÖ’ ___ JkèHõ=ÚQÍ LO_»∞#∞.  (PH˜û[<£/HÍ~°ƒ<£–_≥·–PÔH·û_»∞)

b)  PH˜û[<£ ÖË#Ñ¨Ù_»∞ [~°∞QÆ∞ âßfiã¨„H˜Ü«∞#∞__________âßfiã¨„H˜Ü«∞ JO^Œ∞~°∞.   
("åÜ«Ú ã¨Ç≤Ï`« / "åÜ«Ú ~°Ç≤Ï`«)

c)  P‰õΩÅÖ’x z#fl ~°O„^èŒ=ÚÅ ^•fi~å "≥ÚHõ¯Å∞ âßfiã≤OK«∞#∞. g\˜x __________ JO^Œ∞~°∞. 

(âßfiã¨ <åà◊=Ú / Ñ¨„`« ~°O„^èŒ=Ú)

5.  „H˜Ok ã¨g∞Hõ~°}=ÚÅÖ’ =^ŒÅ|_ç# Ñ¨^Œ=ÚÅ#∞ xOÑ≤ Ñ¨ÓiÎ KÕÜ«∞O_ç. 

a) __________ + PH˜û[<£   __________+__________+ â◊H˜Î 

b) QÆ∂¡HÀ*ò  __________+ HÍ~°ƒ<£–_≥·–PÔH·û_»∞ + __________
6. „H˜O^Œ W=fi|_ç# [O`«∞=ÙÅ âßfiã¨ J=Ü«∞"åÅ#∞ „"åÜ«∞O_ç.

 (i) Jg∞ÉÏ  (ii) KÕÑ¨  (iii) HõÑ¨Ê

7. H˜~°}[#º ã¨OÜ≥∂QÆ „H˜Ü«∞ Ñ¨QÆ\˜Ñ¨Ó@ =∂„`«O [~°∞QÆ∞#∞. âßfiã¨„H˜Ü«∞ ZÅ¡"Õà◊ÖÏ [~°∞QÆ∞#∞. 

 (i) ÃÑ· „Ñ¨„H˜Ü«∞ÅÖ’ =∂iÊ_ç [~°∞QÆ∞ "åÜ«Ú=ÙÅ ¿Ñ~°¡#∞ „"åÜ«∞O_ç. 

 (ii) Ñ¨„`åÅÖ’ "åÜ«Ú =∂iÊ_ç ZÖÏ [~°∞QÆ∞<À `≥ÅÊO_ç.

=Ú‰õΩ¯, âßfiã¨ <åà◊=Ú, âßfiã¨<åoHõ, TÑ≤iu`«∞ÎÅ∞, âßfiã¨HÀâ◊<åoHõ

=¸ÖÏºOHõ#=Ú (Evaluation)
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J#∞ x`«ºO =∞#O qq^èŒ ~°HÍÅ =∂~°∞ÊÅ#∞ K«∂ã¨∞Î<åflO. D =∂~°∞ÊÅÖ’ XHõ\˜ ÖËHõ JO`«HõO>Ë 

Z‰õΩ¯= Ñ¨^•~°÷=ÚÅ∞ Wq∞_ç L#flq. L^•: =∞OK«∞ Hõ~°∞QÆ∞@, h~°∞ PqiQÍ =∂~°∞@, K«ÔH¯~° h\˜Ö’ 

Hõ~°∞QÆ∞@, g∞ =∞^è•ºÇ¨Ïfl Éè’[#=Ú#‰õΩ g∞ J=∞‡QÍ~°∞ `«Ü«∂~°∞ KÕÜ«Ú ÃÑ~°∞QÆ∞ (áêÅ#∞O_ç), áêÅ∞ 

H˜}fi „Ñ¨„H˜Ü«∞‰õΩ QÆ∞iÜ«∞QÆ∞@ =Å# U~°Ê_»∞#∞. J#QÍ XHõ =∂~°∞Ê U~°Ê_çOk. XHõ ™êQÆnã≤# ~°|ƒ~°∞ 

ÉÏºO_»∞ ‰õÄ_® XHõ =∂~°∞Ê#∞ ã¨∂zOK«∞#∞. H˘xfl Ñ¨iã≤÷`«∞ÅÖ’ Ñ¨^•~°÷OÖ’ =∂~°∞ÊÅ∞ ã¨OÉèíqOK«∞#∞. 

D J^è•ºÜ«∞OÖ’ =∞#=Ú H˘xfl Hõ$`«º=ÚÅ∞ KÕ^•ÌO =∞iÜ«Ú P =∂~°∞ÊÅ ã¨fiÉèÏ==Ú#∞ ‰õ∆Ω}‚OQÍ 

QÆ=∞xOK≥^Œ=Ú. =∞# K«∞@∂ì [iˆQ =∂~°∞ÊÅ#∞ Ô~O_»∞ ~°Hõ=ÚÅ∞QÍ `≥Å∞Ñ¨=K«∞Û#∞. 

1. Éè∫uHõ =∂~°∞ÊÅ∞.

2. ~°™êÜ«∞xHõ =∂~°∞ÊÅ∞.

3.1. Éè∫uHõ =∂~°∞ÊÅ∞

Hõ$`«º=Ú 3.1                     <Õ#∞ KÕ™êÎ#∞

 <å‰õΩ HÍ=Åã≤#q : XHõ z#fl ÃÑxûÖò

XHõ ÃÑxûÅ∞#∞ Ô~O_»∞ =ÚHõ¯Å∞QÍ q~°QÆ Q˘@∞ì=Ú. Ô~O_»∞ 

=ÚHõ¯Å∞ Hõeã≤ XˆH ÃÑxûÅ∞QÍ LO_Õ@@∞¡ qiy# =ÚHõ¯Å#∞ 

XHõ "Õ∞*ÏÃÑ· LOK«∞=Ú. x*ÏxH˜ Ô~O_»∞ =ÚHõ¯Å#∞ XHõ\˜QÍ 

HõeÑ≤ XHõ ÃÑxûÖòQÍ `«Ü«∂~°∞ KÕÜ«Ú@‰õΩ gÅ∞HÍ^Œ∞. J~Ú`Õ, 

ÃÑxûÖò Ü≥ÚHõ¯ ã¨fiÉèÏ=OÖ’ U^≥·<å =∂~°∞Ê U~°Ê_çO^•? 

ÃÑ· Hõ$`«º=ÚÖ’, ÃÑxûÖò Ü≥ÚHõ¯ Ñ¨i=∂}O(PHÍ~°O)

Ö’ =∂„`«"Õ∞ =∂~°∞Ê Hõey#k. HÍ=Ù#, ~°™êÜ«∞xHõ =∂~°∞Ê 

[~°QÆÖË^Œ∞, Éè∫uHõ =∂~°∞Ê =∂„`«"Õ∞ [iyOk.    

  Hõ$`«º=Ú 3.2                                               <Õ#∞ KÕ™êÎ#∞

Ñ¨@=Ú 3.1 qiy# ÃÑxûÖò 

Ñ¨@=Ú 3.2 =∞OK«∞=ÚHõ¯ Hõ~°∞QÆ∞@

<å‰õΩ HÍ=Åã≤#q : XHõ HÍy`«Ñ¨Ù =ÚHõ¯

XHõ HÍy`«Ñ¨Ù =ÚHõ¯#∞ fã¨∞H˘x ^•xx 

4 K«^Œ~°Ñ¨Ù =ÚHõ¯Å∞QÍ HÀÜ«Ú=Ú. „Ñ¨u 

K«^Œ~°Ñ¨Ù =ÚHõ¯#∞ <åÅ∞QÆ∞ K«^Œ~°Ñ¨Ù 

=ÚHõ¯Å∞QÍ =∞~°ÖÏ HÀÜ«Ú=Ú. D 

q^èŒ=ÚQÍ HÀã≤# =ÚHõ¯Å#∞ <ÕÅ ÖËHõ 

"Õ∞*ÏÃÑ· „áê~°OÉèíÑ¨Ù ("≥Ú^Œ\’¡ fã¨∞H˘#fl) 

HÍy`«Ñ¨Ù =ÚHõ¯ =KÕÛ@@∞¡ LOK«O_ç. 

x*ÏxH˜  =ÚHõ¯Å#∞ XHõ\˜QÍ HõeÑ≤ 

„áê~°OÉèíÑ¨Ù ("≥Ú^Œ\˜) HÍy`åxfl 

`«Ü«∂~°∞KÕÜ«∞ÖËO, J~Ú`Õ, HÍy`«Ñ¨Ù 

ã¨fiÉèÏ=OÖ’ U^Õx =∂~°∞Ê [iyO^•?

HÍy`«Ñ¨Ù Ñ¨i=∂}O (PHÍ~°O) Ö’ =∂~°∞Ê 

U~°Ê_»∞@ =∞#O QÆ=∞xOK«QÆÅ=Ú. Wk XHõ 

Éè∫uHõ =∂~°∞Ê. 

Sãπ„H©=Ú Hõ~°∞QÆ∞@ ‰õÄ_® Éè∫uHõ =∂~°∞Ê‰õΩ 

XHõ L^•Ç¨Ï~°}=∞x g∞‰õΩ `≥eÜ«Ú<å? 
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Hõ$`«º=Ú 3.3                       <Õ#∞ KÕ™êÎ#∞

 <å‰õΩ HÍ=Åã≤#q : JÜ«∞™ê¯O`«=Ú, `«@ì, Wã¨∞Hõ, W#∞Ñ¨~°[#∞.

 XHõ `«@ìÖ’ H˘kÌQÍ Wã¨∞Hõ#∞ =∞iÜ«Ú H˘xfl W#∞Ñ¨ =ÚHõ¯Å#∞ 

fã¨∞H˘x ÉÏQÆ∞QÍ HõÅ∞Ñ¨Ù=Ú. Uq∞ [iy#k? K≥Ñ¨ÊO_ç? 
 U^Õx „H˘`«Î Ñ¨^•~°÷=Ú U~°Ê_çO^•? Wã¨∞Hõ #∞O_ç W#∞Ñ¨ 

=ÚHõ¯Å#∞ g∞~°∞ "ÕÕ~°∞ KÕÜ«∞QÆÅ~å?

 „H˘`«Î Ñ¨^•~å÷Å∞ U~°Ê_»ÖË^Œx =∞#O QÆ=∞xOK«=K«∞Û#∞. 

 q∞„â◊=∞=ÚÃÑ· XHõ JÜ«∞™ê¯O`«=Ú#∞ HõkeÛ W#∞Ñ¨ 

=ÚHõ¯Å#∞ "Õ~°∞KÕÜ«∞=K«∞Û#∞. W#∞Ñ¨ =ÚHõ¯Å∞ ã¨∞ÅÉèí=ÚQÍ 

JÜ«∞™ê¯O`«=Ú KÕ`« PHõi¬OK«|_»∞#∞. J~Ú`Õ Wã¨∞Hõ =∂„`«=Ú 

`«@ìÖ’<Õ q∞ye Ü«ÚO_»∞#∞. 

 W#∞Ñ¨=ÚHõ¯Å#∞ =∞iÜ≥ÚHõ `«@ìÖ’xH˜ ¿ãHõiOK«O_ç.

WK«Û@ Ñ¨^•~°÷"Õ∞n „H˘`«ÎQÍ U~°Ê_»ÖË^Œ∞. JO^Œ∞=Å# Éè∫uHõ =∂~°∞Ê 

=∂„`«"Õ∞ [iy#^Œx K≥Ñ¨Ê=K«∞Û#∞. 

Ñ¨@=Ú 3.3 JÜ«∞™ê¯O`« ã¨Ç¨Ü«∞=Ú`À 

Wã¨∞Hõ#∞O_ç W#∞Ñ¨ =ÚHõ¯Å#∞ "Õ~°∞ Ñ¨~°∞K«∞@

Ñ¨@=Ú 3.4 ã¨Ê\˜H©Hõ~°} „Ñ¨„H˜Ü«∞

 H˘`«Î Ñ¨^•~°÷=ÚÅ∞ U~°Ê_»ÖË^ŒxÜ«Ú =∞iÜ«Ú ~°™êÜ«∞xHõ ã¨OÑ¶¨∞@ì#=ÚÖ’ =∂~°∞Ê HõÅ∞QÆÖË^ŒxÜ«Ú 

=∞#‰õΩ `≥eÜ«ÚK«∞#flk. Wk XHõ Éè∫uHõ =∂~°∞Ê =∂„`«"Õ∞. HÍ=Ù#, Éè∫uHõ =∂~°∞Ê #O^Œ∞ „H˘`«Î Ñ¨^•~°÷=Ú 

U~°Ê_»^Œ∞. =∞iÜ«Ú Jk ã¨∞ÅÉèí=ÚQÍ u~ÀQÆ=∞#=Ú (reversible) K≥O^Œ∞#∞. 

ã¨Ê\˜H©Hõ~°}=Ú. 

 ( XHõ Ñ≤OQÍ}˜ áê„`«Ö’ H˘kÌQÍ h\˜x fã¨∞H˘#∞=Ú.

 ( Kåe#O`« HÍÑ¨~ü ã¨ÖËÊù@∞ =ÚHõ¯Å#∞ KÕiÛ XHõ ã¨O`«$Ñ¨Î „^•=}=Ú#∞ «̀Ü«∂~°∞ KÕÜ«Ú=Ú.

 ( D „^•=}=Ú#‰õΩ ã¨Å∂ÊùºiH±± P=∞¡=Ú#∞ (H2SO4) KÕ~°ÛO_ç. 

 ( ã¨Ê\˜Hõ=ÚÅ∞ Ñ¨ÓiÎQÍ Hõ~°∞QÆ∞#O`«=~°‰õΩ „^•=}=Ú#∞ "Õ_ç KÕÜ«Ú=Ú. K«ÖÏ¡i# `«~åfi`« =_»áÈÜ«Ú=Ú. 

 ( =_»áÈã≤# „^•=}=Ú#∞ Hõ^ŒÅÛ‰õΩO_® =∞iH˘O`«¿ãÑ¨Ù K«ÖÏ¡~°ÛO_ç. H˘kÌ¿ãÑ¨\˜ `«~åfi`« „^•=}=ÚÖ’ 

ã¨Ê\˜Hõ=ÚÅ∞ Hõ#|_»∞#∞.

  Hõ$`«º=Ú 3.4                                                             =∞#O Ñ¨ije^•ÌO 

L^ÕÌâ◊=Ú : ã¨Êù\˜H©Hõ~°}O XHõ Éè∫uHõ =∂~°∞Ê Jx K«∂Ñ¨Ù@

=∞#‰õΩ HÍ=Åã≤#q : Ñ≤OQÍ}© áê„`«, QÆ~å@∞, â◊OMÏHÍ~°Ñ¨Ù QÍA ‰õΩÃÑÊ, „uáê^Œ™êìO_»∞, =ÅHõg∞‡, |∂ºÔ~\ò 

™êìO_»∞ =∞iÜ«Ú QÆ~å@∞ Ñ¨@∞ìHÍ~°∞, ã¨Å∂ÊùºiH± P=∞¡=Ú, HÍÑ¨~ü ã¨ÖËÊù\ò, =_»áÈ`«HÍy`«=Ú =∞iÜ«Ú |∞<£Ãã<£ 

|~°fl~ü



3 ~°™êÜ«∞# âß¢ã¨Î=Ú

90

q
*

Ï̋#
 â

ß¢ã̈
Î=

Ú

Hõ$`«º=Ú 3.5       =∞#O Ñ¨ije^•ÌO

L`«Ê`«#=Ú

 L^ÕÌâ◊=Ú: L`«Ê`«#=Ú ‰õÄ_® XHõ Éè∫uHõ =∂~°∞Ê 

Jx K«∂Ñ¨Ù@

    =∞#‰õΩ HÍ=Åã≤#q : Hõ~°∂Ê~°O, Ñ≤OQÍ}© áê„`«, 

QÆ~å@∞, „uáê^Œ™êìO_»∞, =ÅHõg∞‡ =∞iÜ«Ú  

|∞<£ Ãã<£ nÑ¨O

 (  XHõ Ñ≤OQÍ}˜ áê„`«Ö’ H˘kÌQÍ   

 Hõ~°∂Ê~°=Ú#∞ fã¨∞H˘#∞=Ú. 

 (  QÆ~å@∞#∞ Ñ≤OQÍ}˜ áê„`«ÃÑ·   

 É’i¡OK«∞=Ú. 

 (  QÆ~å@∞ =¸ux ^Œ∂k`À =¸Ü«Ú=Ú. 

H°~°∂Ê~°=Ú#∞ H˘kÌQÍ "Õ_ç KÕã≤# Jk ^•x 

ÉèÏ+¨Ê=ÚQÍ =∂~°∞#∞. QÆ~å@∞ Ü≥ÚHõ¯ 

QÀ_»ÅÃÑ· ÉèÏ+¨Ê=ÚÅ∞ ã¨OÑ¶¨∞##=Ú 

K≥O^Œ∞#∞.

Ñ¨@=Ú 3.5 L`«Ê`«#=Ú

^Œ∂k

É’i¡Oz# QÆ~å@∞

Ñ≤OQÍ}˜ áê„`«

L`«Êu`«=Ú

Hõ~°∂Ê~°=Ú

Ñ¨@=Ú 3.6

 ÃÑ·Hõ$`«º=Ú #∞O_ç =∞#O Ñ¨ijeOz#^Õ=∞#QÍ, "≥Ú^Œ\’¡ Hõ~°∂Ê~°O ^•x ÉèÏ+¨ÊOQÍ =∂~°∞ÊK≥Ok#Ñ¨Ê\˜H˜h =∞~°ÖÏ 

Jk Hõ~°∂Ê~°OQÍ<Õ QÆ~å@∞ JOK«∞ÅÖ’xH˜ =zÛ KÕiOk =∞iÜ«Ú ^•x ~°™êÜ«∞# ã¨OÑ¶¨∞@ì#O =∂~°∞Ê K≥O^ŒÖË^Œ∞ 

=∞iÜ«Ú K«~°º kfiQÆ`«"≥∞ÿ#k. JO^Œ∞=Å# Hõ~°∂Ê~åxfl =∞O_çOK«_»O XHõ Éè∫uHõ =∂~°∞Ê.

 Ñ¶¨∞#Ñ¨^•~°÷=Ú#∞ „Ñ¨`«ºHõ∆=ÚQÍ ^•x ÉèÏ+¨Êã≤÷uH˜ =∂~°∞Ê K≥OkOK«∞ „Ñ¨„H˜Ü«∞#∞ 'L`«Ê`«#=Ú— JO^Œ∞~°∞.  

|Å∞ƒ #O^Œ∞ 

q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú [iy 

#O`«<Õ Ñ¶≤Å"≥∞O\ò "≥Å∞QÆ∞@‰õΩ 

„áê~°OaèOK«∞#∞ =∞iÜ«Ú             

Ñ¶≤Å"≥∞O\òÖ’ =∂~°∞Ê Hõ#|_»∞#∞. 

q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú#∞ PÑ≤#, |Å∞ƒ 

"≥Å∞QÆ∞@ PyáÈ~Ú, "≥Ú^Œ\˜ 

~°∂Ñ¨=Ú#∞ á⁄O^Œ∞#∞. |Å∞ƒ 

"≥Å∞QÆ∞@ XHõ Éè∫uHõ=∂~°∞Ê Jx 

g∞~°∞ J#∞H˘O\Ï~å?

 

PÖ’zOK«O_ç.....

ã≤fiKü "ÕÜ«Ú@‰õΩ =Ú#∞Ñ¨\˜ 
|Å∞ƒ 

"≥Å∞QÆ∞`«∞#fl |Å∞ƒ 

D Hõ$`«º=ÚÖ’ =∞#=Ú Ñ¨ijeOz#^Õ=∞#QÍ, h\˜Ö’ Hõiy# HÍÑ¨~ü ã¨ÖËÊù\ò ã¨Êù\˜Hõ=ÚÅ∞ =∞~°ÖÏ 

ã¨Ê\˜Hõ=ÚÅ∞QÍ =∂~°∞ÊK≥Ok#q. HÍ=Ù# HÍÑ¨~ü ã¨ÖËÊù\ò h\˜Ö’ Hõ~°∞QÆ∞@ XHõ Éè∫uHõ =∂~°∞Ê  =∞iÜ«Ú H˘`«ÎQÍ 

U~°Ê_ç# ã¨Ê\˜Hõ=ÚÅ∞ xiÌ+¨ìì *Ïºq∞fÜ«∞ PHÍ~°=Ú#∞ =∞iÜ«Ú aè#fl Ñ¨i=∂}=ÚÅ#∞ HõeyÜ«ÚO_»∞#∞. 
Ñ¨^•~°÷=Ú Ü≥ÚHõ¯ ã¨fiK«Ûù"≥∞ÿ# ã¨Êù\˜Hõ=ÚÅ∞ „^•=}=Ú #∞O_ç ÅaèOK«∞#∞. ã¨Ê\˜HÍÅ#∞ á⁄O^Œ∞ „Ñ¨„H˜Ü«∞#∞ 

'ã¨Êù\˜H©Hõ~°}=Ú— JO^Œ∞~°∞. 
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 L^ÕÌâ◊=Ú 

    ã≤÷u=∂~°∞Ê XHõ Éè∫uHõ =∂~°∞Ê Jx K«∂Ñ¨Ù@

=∞#‰õΩ HÍ=Åã≤#q : cHõ~°∞, =∞OK«∞=ÚHõ¯Å∞, |∞<£Ãã<£ nÑ¨O, „uáê^Œ ™êìO_»∞, `«@ì
 

 (  XHõ cHõ~°∞Ö’ H˘kÌQÍ =∞OK«∞#∞ fã¨∞H˘x ̂ •xx „uáêk ™êìO_»∞ÃÑ· LOz |∞<£Ãã<£ nÑ¨=Ú`À "Õ_ç 

KÕÜ«∞O_ç. g∞~°∞ Uq∞ K«∂™êÎ~°∞? =∞OK«∞ Hõiy h~°∞ `«Ü«∂~°QÆ∞#∞. 

 (  h\˜x =∞~°ÖÏ =∞OK«∞QÍ =∂~°ÛQÆÅ=∂? ^•xH˜ U^≥·<å Ñ¨^Œúux ã¨∂zOK«O_ç.  

 (  XHõ cHõ~°∞Ö’ H˘kÌQÍ h\˜x fã¨∞H˘x ^•xx =∞iyOK«O_ç. g∞~°∞ Uq∞ QÆ=∞x™êÎ~°∞? 

 (  cHõ~°∞ÃÑ· XHõ `«@ì#∞ É’i¡OK«O_ç. 

 (  ̀ «@ì H˜Ok"≥·Ñ¨Ù# h\˜ `«∞OÑ¨~°Å∞ ã¨OÑ¶¨∞##=Ú K≥Ok h\˜Ö’ Ñ¨_»∞@#∞ g∞~°∞ K«∂âß~å?

 (  h\˜x =∞OK«∞ =ÚHõ¯Å∞QÍ Ñ¶¨∞hÉèíqOK«=K«∞Û#∞. 

Ñ¨@=Ú 3.7 "Õ_ç KÕÜ«Ú@ =∞iÜ«Ú K«ÖÏ¡~°∞Û@ =Å# h\˜ Ü≥ÚHõ¯ ã≤÷uÖ’ HõÅ∞QÆ∞ =∂~°∞ÊÅ∞. 

"Õ_ç KÕÜ«Ú@

Hõ~°∞QÆ∞@ ÉèÏ+‘ÊÉèí=#O

=∞~°∞QÆ∞@

K«Å¡|~°∞K«∞@

Ñ¶¨∞hÉèí=#=Ú

K«Å¡|~°∞K«∞@

Ñ¶¨∞hÉèí=#=Ú

=∞OK«∞ =ÚHõ¯Å∞

Ñ¨@=Ú 3.8 ã≤÷`«∞Å =∂~°∞Ê

L
`
«Ê`

«#
=
Ú

™
êO„n

Hõ~°}

É
èÏ+

‘ÊÉ
èí=
#
=
Ú

Hõ~°∞QÆ∞@

Ñ¶¨∞hÉèí=#=Ú „^Œ= Ñ¨^•~°÷OÑ¶¨∞#Ñ¨^•~°÷=Ú

"åÜ«Ú Ñ¨^•~°÷=Ú

x
H˜∆Ñ

¨Î=
∞Q
Æ∞@

 (  D h\˜x =∞~°ÖÏ=∞#O =∞OK«∞ =ÚHõ¯Å∞QÍ =∂~°∞Ê K≥OkOK«QÆÅ=∂  ?
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Ñ¨@=Ú 3.9 (Z) „`«∞Ñ¨CÑ¨\˜ì# #@∞ì Ñ¨@=Ú 3.9 (a) „`«∞Ñ¨CÑ¨\˜ì# "åÇ¨Ï#=Ú. 

D Hõ$`«º=Ú #∞O_ç, =∞#O QÆ=∞xOz#^Õ=∞#QÍ 

h~°∞ ^•x ã≤÷ux (Ñ¶¨∞#ã≤÷u #∞O_ç „^Œ=ã≤÷uH˜, 

„^Œ=ã≤÷u #∞O_ç "åÜ«Úã≤÷uH˜ =∞iÜ«Ú "åÜ«Úã≤÷u 

#∞O_ç „^Œ=ã≤÷uH˜) =∂~°∞ÛH˘#flk. J~Ú`Õ ^•x 

~°™êÜ«∞# ã¨OÑ¶¨∞@ì#OÖ’ =∂~°∞ÊÖË^Œ∞. "Õ_ç KÕã≤#Ñ¨C_»∞ 

Ñ¶¨∞#Ñ¨^•~°÷=Ú, „^Œ=Ñ¨^•~°÷=ÚQÍ =∂~°∞Ê K≥O^Œ∞#∞. 

L^•Ç¨Ï~°}‰õΩ, =∞OK«∞#∞  "Õ_çKÕã≤#Ñ¨Ù_»∞ h~°∞QÍ 

=∂~°∞Ê K≥O^Œ∞#∞. D „Ñ¨„H˜Ü«∞#∞ 'Hõ~°∞QÆ∞@— JO^Œ∞~°∞.  
„^Œ= Ñ¨^•~°÷=Ú#∞ (h~°∞) "Õ_ç KÕã¨∂Î=Ù#fl, Jk 

PqiQÍ =∂~°∞#∞. D „Ñ¨„H˜Ü«∞#∞ 'ÉèÏ+‘ÊÉèí=#=Ú— 

JO^Œ∞~°∞.  
h\˜x K«ÖÏ¡~°ÛQÍ, Jk ã¨OHÀK«=Ú K≥Ok 

„^Œ=ã≤÷uH˜ =∂~°∞Ê K≥O^Œ∞#∞. D „Ñ¨„H˜Ü«∞#∞  

'™êO„nHõ~°}O— JO^Œ∞~°∞.  
Pqix K«ÖÏ¡~°ÛQÍ, Jk ã¨OHÀK«=Ú K≥Ok Ñ¶¨∞# 

ã≤÷uH˜ =∂~°∞Ê K≥O^Œ∞#∞. D „Ñ¨„H˜Ü«∞#∞ 'ã¨OÑ¶¨∞##O— 

JO^Œ∞~°∞.

ÃÑ· Hõ$`åºÅxflO\˜Ö’#∞, Ñ¨^•~°÷O Ü≥ÚHõ¯ Éè∫uHõ 

^èŒ~°‡=ÚÅÖ’ =∂„`«"Õ∞ =∂~°∞Ê ã¨OÉèíqOK«∞@#∞ 

=∞#=Ú K«∂_»=K«∞Û#∞. J#QÍ, PHÍ~°=Ú, 

Ñ¨i=∂}=Ú, ~°OQÆ∞ =∞iÜ«Ú LëÈ‚„QÆ`«. XHõ 

Ñ¨^•~°÷=Ú ̂ •x Éè∫uHõ ã≤÷ux =∂„`«=Ú =∂~°∞ÛH˘x, 

~°™êÜ«∞xHõ ã¨OÑ¶¨∞@ì#=ÚÖ’ =∂~°∞Ê ÖË#Ñ¨C_»∞ 

Éè∫uHõ =∂~°∞Ê ã¨OÉèíqOK«∞#∞. XHõ Ñ¨^•~°÷=Ú#O^Œ∞ 

^•x Éè∫uHõ ^èŒ~°‡=ÚÅÖ’ =∂„`«"Õ∞ =∂~°∞Ê 

ã¨OÉèíqOz#Ñ¨Ù_»∞ JÖÏO\˜ =∂~°∞Ê#∞ Éè∫uHõ 

=∂~°∞Ê JO^Œ∞~°∞. Éè∫uHõ =∂~°∞Ê #O^Œ∞ H˘`«Î 

Ñ¨^•~°÷=Ú U~°Ê_»^Œ∞ =∞iÜ«Ú Jk u~ÀQÍq∞QÍ 

=ÙO_»∞#∞.

3.2. ~°™êÜ«∞xHõ =∂~°∞ÊÅ∞:

W#∞=Ú „`«∞Ñ¨C Ñ¨@∞ì@ g∞‰õΩ ÉÏQÍ `≥eÜ«Ú#∞, 

W#∞Ñ¨ É’Å∞ì ÖËHõ W#∞Ñ¨ Hõ_ô¤ "≥Ú^ŒÅQÆ∞ "å\˜x =~°¬=Ú 

ÖËHõ `Õ=∞QÍe QÆÅ MÏm „Ñ¨^ÕâßÅÖ’ =ÙOz# H˘kÌ 

~ÀAÅ ̀ «~°∞"å`« ̂ •x LÑ¨i`«Å=ÚÃÑ· Z~°∞Ñ¨Ù QÀ^èŒ∞=∞ 

~°OQÆ∞ á⁄~° U~°Ê_»∞#∞. D q^èŒ=ÚQÍ U~°Ê_ç# á⁄~°#∞ 

„`«∞Ñ¨C JO\Ï~°∞. D „Ñ¨„H˜Ü«∞#∞ '„`«∞Ñ¨CÑ¨@∞ì@— 

JO^Œ∞~°∞.  

QÍeÖ’ `Õ=∞ L#flÑ¨C_»∞, W#∞=Ú QÍeÖ’x 

PH˜û[<£`À K«~°º<˘Ok `Õ=∞`À ‰õÄ_ç# 'W#∞Ñ¨ 

PÔH·û_»∞— U~°Ê_»∞#∞. nx<Õ '„`«∞Ñ¨C— JO^Œ∞~°∞. 

W#∞=Ú „`«∞Ñ¨CÑ¨@∞ì@‰õΩ PH˜û[<£ =∞iÜ«Ú h~°∞ 

J`«º=ã¨~°"≥∞ÿ#k. 



 Ñ¨^•~°÷=Ú =∞iÜ«Ú ^•x ã¨fiÉèÏ==Ú

93

q
*

Ï̋#
 âß¢ã̈

Î=
Ú

Hõ$`«º=Ú 3.7                    =∞#O Ñ¨ije^•ÌO

 L^ÕÌâ◊=Ú: „`«∞Ñ¨ÙÊ Ñ¨@∞ì@‰õΩ QÍe =∞iÜ«Ú h~°∞ 

J`«º=ã¨~°=∞x K«∂Ñ¨Ù@
 (  =¸_»∞ Ñ¨sHõ∆<åoHõÅ∞ fã¨∞H˘x "å\˜ÃÑ· 1,2 =∞iÜ«Ú  3 

Jx QÆ∞iÎOK«∞=Ú. 

 (  „Ñ¨u Ñ¨sHõ∆<åoHõÖ’#∂ XHõ Ñ¨iâ◊√„Éèí"≥∞ÿ# W#∞Ñ¨ ã‘Å#∞ 

LOK«∞=Ú.

 (  Ñ¨sHõ∆<åoHõ–1 Ö’xH˜ H˘kÌQÍ H˘àÏ~Ú h\˜x áÈÜ«Ú=Ú. 

 (  Ñ¨sHõ∆<åoHõ–2 Ö’xH˜ ÖËx =∞iy# ¿ãfi^Œ# [Å=Ú#∞ 

=∞iÜ«Ú H˘kÌQÍ âßvÜ«∞ #∂<≥#∞ (QÍe Ö’Ñ¨eH˜ 

K˘~°|_»‰õΩO_® =ÙO_»∞@‰õΩ) #∞ KÕ~°∞Û=Ú. 

 (  Ñ¨sHõ∆<åoHõ–3 Ö’xH˜ H˘kÌQÍ HÍe¬Ü«∞O HÀ¡Ô~·_£ 

(J<å¢sÌHõ~°}˜) #∞ KÕ~°∞Û=Ú.  

 (  Ñ¨sHõ∆<åoHõÅ#∞ =¸_»∞ ÖËHõ <åÅ∞QÆ∞ ~ÀAÅ∞ Hõ^ŒÅÛ‰õΩO_® 

=ÙOz Ñ¨sHõ∆<åoHõÖ’x ã‘ÅÅ#∞ Ñ¨ijeOK«∞=Ú. 

Ñ¨@=Ú 3.10 „`«∞Ñ¨CÑ¨@∞ì@‰õΩ HÍ=Åã≤# x|O^Œ#Å∞

QÍe =∞iÜ«Ú 

h~°∞

h~°∞ =∂„`«=Ú                         

QÍe ÖË^Œ∞

#∂<≥

=∞iyOz# h~°∞

HÍe¬Ü«∞O HÀ¡Ô~·_»∞

QÍe =∂„`«=Ú 

h~°∞ ÖË^Œ∞

„H˘"˘fiuÎ =∞O_»∞@ J#∞#k 

XHõ ~°™êÜ«∞xHõ K«~°º‰õΩ 

L^•Ç¨Ï~°}. WO^Œ∞Ö’ "≥∞ÿ#Ñ¨Ù 

J}∞=Ù, HÍ~°ƒ<£ _»Ü«∂ÔH·û_£ 

=∞iÜ«Ú h\˜ J}∞=ÙÅ∞QÍ 

=∂~°∞Ê K≥O^Œ∞#∞. 

g∞‰õΩ `≥Å∞™ê

Ñ¨sHõ∆<åoHõ–2=∞iÜ«Ú 3ÅÖ’x 

ã‘ÅÅ∞ „`«∞Ñ¨C Ñ¨@ìÖË^Œ∞. HÍx 

Ñ¨sHõ∆<åoHõ–1 Ö’x ã‘Å „`«∞Ñ¨C Ñ¨\˜ì#^Œx 

=∞#=Ú QÆ∞iÎOK«QÆÅ=Ú.  

D Hõ$`«º=Ú ^•fi~å, „`«∞Ñ¨C 

Ñ¨@∞ì@‰õΩ PH˜û[<£ =∞iÜ«Ú h~°∞ 

J=ã¨~°=∞x `≥eÜ«ÚK«∞#flk.

  „`«∞Ñ¨C ÃÑà◊√Ãã·#  Ñ¨^•~°÷=Ú. Jk 

ã¨∞ÅÉèí=ÚQÍ LÑ¨i`«Å=Ú #∞O_ç            

á⁄~°Å∞QÍ ÖËz `˘ÅQÆ∞#∞. „`«∞Ñ¨C 

J#∞#k W#∞=Ú HõO>Ë aè#fl"≥∞ÿ#k. 

J#QÍ H˘`«Î Ñ¨^•~°÷=Ú `«Ü«∂~°~Ú#k. 

Wk Ñ¨^•~°÷=ÚÃÑ· XHõ Ñ¨Ó`«QÍ U~°Ê_»∞#∞. 

1 2 3

Ñ¨@=Ú 3.11 „H˘"˘fiuÎ =∞O_»∞@.

"≥∞ÿ#Ñ¨Ù J}∞=Ù

HÍ~°ƒ<£

ÃÇ·Ï„_À[<£

PH˜û[<£
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Hõ$`«º=Ú 3.8                                                      =∞#O Ñ¨ije^•ÌO

z=~°QÍ |∂_ç^Œ á⁄_çxK«∞Û#∞. 

U~°Ê_ç# |∂_ç^Œ "≥∞wfl+≤Ü«∞O i|ƒ#∞ =ÖË Hõ#|_»∞<å? Hõ#|_»^Œ∞. .

"≥∞wfl+≤Ü«∞O i|ƒ#∞#∞ =∞~°ÖÏ uiy á⁄O^ŒÖË=Ú. |∂_ç^Œ #∞O_ç "≥∞wfl+≤Ü«∞O =∞iÜ«Ú  "≥∞wfl+≤Ü«∞O 

i|ƒ#∞Å#∞ =∞#O uiy á⁄O^ŒQÆÅ=∂? ÖË^Œ∞. |∂_ç^Œ#∞O_ç "≥∞wfl+≤Ü«∞O i|ƒ#∞#∞ á⁄O^ŒÖË=Ú.

D „Ñ¨Ü≥∂QÆOÖ’, "≥∞wfl+≤Ü«∞O HõO>Ë aè#fl"≥∞ÿ# ~°™êÜ«∞xHõ ã¨OÑ¶¨∞@ì#=Ú Hõey# XHõ „H˘`«Î 

ã¨"Õ∞‡à◊#=Ú U~°Ê_ç#k. Wk XHõ  ~°™êÜ«∞xHõ =∂~°∞Ê.

 L^ÕÌâ◊=Ú: "≥∞wfl+≤Ü«∞O i|ƒ#∞ =∞O_»∞@ XHõ 

~°™êÜ«∞xHõ =∂~°∞Ê Jx K«∂Ñ¨Ù@

    =∞#‰õΩ HÍ=Åã≤#q : "≥∞wfl+≤Ü«∞Oi|ƒ#∞, |∞<£Ãã<£ 

|~°fl~°∞, Ñ¨@∞ìHÍ~°∞.

    q^è•#=Ú:

XHõ ã¨#flx "≥∞wfl+≤Ü«∞O i|ƒ<£#∞ fã≤H˘#∞=Ú. 

i|ƒ<£ Ü≥ÚHõ¯ z=~°#∞ =∞O_»∞K«∞#fl nÑ¨Ñ¨Ù =∞O@ 

^ŒQÆæ~°‰õΩ fã¨∞ÔHà◊§O_ç.

Jk „Ñ¨HÍâ◊=O`«"≥∞ÿ# `≥Å¡x HÍOu`À =∞O_»∞`«∂ Ñ¨@=Ú 3.12 "≥∞wfl+≤Ü«∞O i|ƒ#∞ =∞O_»∞@ 

g∞‰õΩ `≥Å∞™ê

Ñ¶¨Å=ÚÅ∞ =∞iÜ«Ú ‰õÄ~°QÍÜ«∞ÅÖ’ 

=ÙO_Õ „Ñ¨HÍâ◊=O`«"≥∞ÿ# ~°OQÆ∞Å∞, ã¨∞"åã¨# 

=∞iÜ«Ú ~°∞z "≥Ú^ŒÅQÆ∞ JOâ◊=ÚÅ‰õΩ 

Ñ¶‘≤<åeH± ã¨OÜ≥∂QÆ Ñ¨^•~°÷=ÚÖË HÍ~°}=Ú. 

QÆ∞O_≥áÈ@∞ "åºkèx =∞iÜ«Ú H˘xfl ~°HÍÅ 

HÍº#û~ü "åº^èŒ∞Å#∞ `«yæOK«∞@Ö’, Wq 

KåÖÏ =ÚYº"≥∞ÿ#q. 

g∞‰õΩ `≥Å∞™ê

‰õÄ~°QÍÜ«∞Å∞ =∞iÜ«Ú Ñ¶¨Å=ÚÅ#∞ 

HõuÎ`À HÀã≤#Ñ¨Ù_»∞ QÀ^èŒ∞=∞ ~°OQÆ∞ á⁄~° 

U~°Ê_»∞#∞. Ñ¶¨Å=ÚÅÖ’ Ü«ÚO_»∞ Ñ¶‘<åeH± 

ã¨OÜ≥∂QÆÑ¨^•~°÷=Ú QÍeÖ’x PH˜û[<£`À 

K«~°º<˘O^Œ∞@ ^•fi~å D QÀ^èŒ∞=∞ ~°OQÆ∞ 

á⁄~° U~°Ê_»∞#∞. nxH˜ HÍ~°}=Ú "≥∞Åx<£ 

J<Õ QÀ^èŒ∞=∞ ~°OQÆ∞ =~°‚Hõ"Õ∞ HÍ~°}=Ú.

náê=o Ñ¨O_»∞QÆ ~ÀA# =∞#O ‰õΩ@∞O| 

ã¨Éèí∞ºÅ`À HõÅã≤ KåÖÏ ã¨O`À+¨=ÚQÍ @áêHÍÜ«∞Å∞ 

"≥eyOK≥^Œ=Ú. ~°OQÆ∞ =∞iÜ«Ú â◊|Ì=ÚÅ HõÅ~ÚHõ  PHõ~°¬}©Ü«∞"≥∞ÿ# 

HÍOu ^Œ$â◊ºOQÍ Hõ#|_»∞#∞. @áêHÍÜ«∞Å#∞ Ñ¨ÓiÎQÍ HÍeÛ#Ñ¨Ù_»∞ Jq 

U=∞=Ù`åÜ≥∂ ZÑ¨C_≥·<å g∞~°∞ PÖ’zOKå~å? J^Õ q^èŒ=ÚQÍ HÍy`«=Ú 

ÖËHõ H˘Ü«∞º#∞ =∞O_çOz#Ñ¨Ù_»∞ L+¨‚=Ú =∞iÜ«Ú HÍOuxzÛ z=~°QÍ 

H˘kÌQÍ |∂_ç^Œ ÅaèOK«∞#∞. J#QÍ H˘`«Î Ñ¨^•~°÷=Ú U~°Ê_»∞#∞. ÃÑ·# 

`≥eÊ# Jxfl ã¨O^Œ~°ƒù=ÚÅÖ’#∂ „áê~°OÉèí ÖËHõ `˘e Ñ¨^•~°÷=ÚÅ#∞ 

=∞#=Ú uiy á⁄O^ŒÖË=Ú. [iy# =∂~°∞Ê Éè∫uHõ =∂~åÊ?  

~°™êÜ«∞# =∂~åÊ? K≥Ñ¨ÊO_ç.

PÖ’zOK«O_ç....

Ñ¨@=Ú 3.13 @áêHÍÜ«∞Å∞ ¿ÑÅ∞Û@
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Hõ$`«º=Ú 3.9                                                   =∞#O Ñ¨ije^•ÌO

x=∞‡~°ã¨=Ú`À =O@ ™È_® Ü≥ÚHõ¯ ~°™êÜ«∞xHõ K«~°º

L^ÕÌâ◊=Ú: x=∞‡~°ã¨O =∞iÜ«Ú =O@™È_®Å =∞^èŒº [iˆQ K«~°º XHõ ~°™êÜ«∞xHõ =∂~°∞Ê Jx K«∂Ñ¨Ù@.

XHõ Ñ¨sHõ∆<åoHõÖ’ XHõ K≥OKå x=∞‡~°ã¨=Ú#∞ fã¨∞H˘#∞=Ú. ^•xH˜ z\˜ÔH_»∞ =O@™È_®#∞ KÕ~°∞Û=Ú. 

|∞_»QÆÅ ~°∂Ñ¨=ÚÖ’ "åÜ«Ú=Ù H˘O`« â◊|Ì=Ú`À "≥Å∞=_»∞@#∞ =∞#=Ú QÆ=∞xOK≥^Œ=Ú. "≥Å∞=_ç# 

"åÜ«Ú=Ù HÍ~°ƒ<£_≥·PÔH·û_»∞ JQÆ∞#∞. 

x=∞‡~°ã¨=Ú (ã≤„\˜H± P=∞¡=Ú) + =O@™È_®  HÍ~°ƒ<£_≥·PÔH·û_£ + Å=}=Ú + h~°∞ 

D K«~°ºÖ’ HÍ~°ƒ<£_≥·PÔH·û_£ "åÜ«Ú=Ù "≥Å∞=_»∞@ =Å# â◊|ú=Ú U~°Ê_»∞#∞. 

Hõ$`«º=Ú 3.10                                   =∞#O KÕ^•ÌO

áêÅ#∞ ÃÑ~°∞QÆ∞QÍ =∂~°∞Û@:
 L^ÕÌâ◊=Ú: áêÅ∞, ÃÑ~°∞QÆ∞QÍ =∂~°_»O XHõ ~°™êÜ«∞xHõ =∂~°∞Ê Jx 

K«∂Ñ¨Ù@.

 (   áêÅ#∞ ÉÏQÆ∞QÍ =∞iyOz, QÀ~°∞ "≥K«Ûx LëÈ‚„QÆ`«‰õΩ K«ÖÏ¡~°∞Û=Ú. 

 (  XHõ K≥OKå =∞l˚QÆ ÖËHõ ÃÑ~°∞QÆ∞#∞ ^•xH˜ KÕ~°∞Û=Ú. ^•xx H˘xfl 

QÆO@Å ¿ãÑ¨Ù J>Ë¡ =ÙOK«∞=Ú. 

U^≥·<å =∂~°∞Ê U~°Ê_ç#^•?

áêÅ∞, ÃÑ~°∞QÆ∞QÍ =∂~°∞#∞. áêÅ∞ =∞iÜ«Ú ÃÑ~°∞QÆ∞ aè#fl ^èŒ~°‡=ÚÅ#∞ 

Hõey L#flO^Œ∞ =Å# Wk XHõ ~°™êÜ«∞# =∂~°∞Ê JQÆ∞#∞. JkèHõ 

"≥∂`å^Œ∞Ö’ =∞l˚QÆ ÖËHõ ÃÑ~°∞QÆ∞#∞ KÕiÛ# U=∞=Ù`«∞O^À Hõ#∞HÀ¯O_ç?

Z‰õΩ¯= LëÈ‚„QÆ`« =^ŒÌ =∞l˚QÆ ÖËHõ ÃÑ~°∞QÆ∞#∞ KÕiÛ# U=∞QÆ∞#∞? 

j`«bHõ~°}˜Ö’ LOz#Ñ¨Ù_»∞ ÖËHõ LOK«#Ñ¨Ù_»∞ ... U ã¨O^Œ~°ƒù=ÚÖ’ 

ÃÑ~°∞QÆ∞ `˘O^Œ~°QÍ U~°Ê_»∞#∞?

ÃÑ~°∞QÆ∞ ÖËHõ =∞l˚QÆ#∞ JkèHõ Ñ¨i=∂}OÖ’ KÕiÛ# ÃÑ~°∞QÆ∞ ~°∞zÖ’ U^≥·<å 

=∂~°∞Ê HõÅ∞QÆ∞<å?

g∞ ã¨=∂^è•#=Ú#∞ ã¨iÜ≥ÿ∞# HÍ~°}=ÚÅ`À `≥ÅÊO_ç? 

Ñ¨@=Ú 3.14 ÃÑ~°∞QÆ∞ U~°Ê_»∞@  

áêÅ∞

ÃÑ~°∞QÆ∞

ÃÑ·# `≥eÊ# Jxfl Hõ$`«º=ÚÖÖ’, XHõ\˜ 

ÖËHõ JO`«HõO>Ë Z‰õΩ¯= H˘`«Î Ñ¨^•~°÷=ÚÅ∞ 

U~°Ê_»∞@#∞ g∞~°∞ K«∂âß~°∞. „H˘`«Î Ñ¨^•~°÷=ÚÅ 

Ü≥ÚHõ¯ ^èŒ~°‡=ÚÅ∞ =∞iÜ«Ú "≥Ú^Œ@ fã¨∞‰õΩ#fl 

Ñ¨^•~°÷=Ú Ü≥ÚHõ¯ ^èŒ~°‡=ÚÅ∞ XˆH q^èŒ=ÚQÍ 

LO_»=Ù. WÖÏO\˜ „Ñ¨„H˜Ü«∞Å∞ JkfiQÆ`«"≥∞ÿ#q. 

W\˜ì =∂~°∞Ê#∞ ~°™êÜ«∞xHõ =∂~°∞Ê JO^Œ∞~°∞. 

XHõ K«~°ºÖ’ XHõ\˜ ÖËHõ JO`«HõO>Ë Z‰õΩ¯= H˘`«Î 

Ñ¨^•~°÷=ÚÅ∞ U~°Ê_»∞@#∞ ~°™êÜ«∞xHõ =∂~°∞Ê 

JO^Œ∞~°∞. Ñ¨^•~°÷=Ú Ü≥ÚHõ¯ ^èŒ~°‡=ÚÅO^Œ∞ XHõ 

Ñ¨ÓiÎ =∞iÜ«Ú âßâ◊fi`«"≥∞ÿ# =∂~°∞Ê HõÅ∞QÆ∞#∞. 

~°™êÜ«∞xHõ =∂~°∞Ê#∞ ~°™êÜ«∞xHõ K«~°º Jx ‰õÄ_® 

JO\Ï~°∞.  
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x`«º rq`«=ÚÖ’ ~°™êÜ«∞xHõ =∂~°∞ÊÅ∞ Ju „áê=ÚYº"≥∞ÿ#q. B+¨^Œ=ÚÅ∞ ‰õÄ_® ~°™êÜ«∞# K«~°º 

^•fi~å ÅÉèíº=∞QÆ∞#∞. LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# áê¡ã≤ìH±, _ç>ˇÔ~˚O\òÅ∞ "≥Ú^ŒÅQÆ∞ "å\˜x ‰õÄ_® ~°™êÜ«∞# K«~°ºÅ 

^•fi~å `«Ü«∂~°∞ KÕÜ«Ú^Œ∞~°∞. 

~°™êÜ«∞xHõ =∂~°∞ÊÖ’ „H˘`«Î Ñ¨^•~°÷=ÚÅ∞ U~°Ê_»∞@`ÀÉÏ@∞ D „H˜Okq ‰õÄ_® [~°QÆ=K«∞Û#∞. 

 (  L+¨‚=Ú ÖËHõ HÍOu "≥Å∞=_»=K«∞Û#∞. „QÆÇ≤ÏOK«|_»=K«∞Û#∞. 

 (  ^èŒfix [xOK«=K«∞Û#∞. 

 (  ~°OQÆ∞ =∂~°∞Ê U~°Ê_»=K«∞Û#∞. 

 (  "åã¨#Ö’ =∂~°∞Ê HõÅQÆ=K«∞Û#∞.

W#∞Ñ¨ ã¨÷OÉèí=Ú 
H˘`«Î _èçb¡Ö’, ‰õΩ`«∞Éò g∞<å~ü ^ŒQÆæ~° 7 g∞@~°¡ HõO>Ë JkèHõ 

á⁄_»=Ù#∞ =∞iÜ«Ú 6000 H˜.„QÍ HõO>Ë Z‰õΩ¯=|~°∞=Ù#∞ Hõey# XHõ 

W#∞Ñ¨ ã¨ÎO|=Ú#flk. Jk ã¨∞=∂~°∞ 1600 ã¨O=`«û~°=ÚÅ =Ú#∞Ñ¨Ù 

xi‡`«"≥∞ÿ#k. WÑ¨Ê\˜ =~°‰õΩ ^•xH˜ `«∞Ñ¨CÑ¨@ìÖË^Œ∞. `«∞Ñ¨C x~À^èŒHõ`« 

<å}º`«#∞ „Ñ¨Ñ¨OK« âß¢ã¨Î"Õ`«ÎÅO^Œ~°∂ Ñ¨sH˜∆Oz<å~°∞. nx #∞O_ç 

1600 ã¨O=`«û~°=ÚÅ‰õΩ =Ú#∞¿Ñ, ÉèÏ~°`«^Õâ◊=Ú Ö’Ç¨Ï ™êOˆHuHõ 

~°OQÆOÖ’ ZO`«QÍ Jaè=$kèú K≥Ok#^À `≥eÜ«ÚK«∞#flk. 

qO`« x[O!

<ÒHõÅ∞ W#∞=Ú`À KÕÜ«∞|_»∞`åÜ«∞x 

=∞#‰õΩ `≥eÜ«Ú#∞. <ÒHõÖ’ H˘O`« 

ÉèÏQÆ=Ú ZÅ¡Ñ¨C_»∂ h\˜Ö’ =Úxy 

=ÙO_»∞#∞. ã¨=Ú„^ŒÑ¨Ù h\˜Ö’ LÑ¨C 

âß`«=Ú JkèHõ=ÚQÍ L#flO^Œ∞#, <ÒHõ‰õΩ 

~°OQÆ∞ "Õã≤#Ñ¨C\˜H© JkèHõ=ÚQÍ `«∞Ñ¨C 

Ñ¨@∞ì@‰õΩ J=HÍâ◊=Ú HõÅ^Œ∞. ̀ «∞Ñ¨C Ñ¨\˜ì# 

ÉèÏQÆ=ÚÅ#∞ ZÑ¨Ê\˜HõÑ¨C_»∞ =∂~°Û=Åã≤# 

J=ã¨~°=Ú U~°Ê_»∞#∞. ZO`« ^èŒ# #+¨ì=Ú 

HõÅ∞QÆ∞<À TÇ≤ÏOK«∞=Ú! 

g∞‰õΩ `≥Å∞™ê

Ñ¨@=Ú 3.16 _èçb¡Ö’x W#∞Ñ¨ã¨ÎOÉèí=Ú

Ñ¨@=Ú 3.17 K≥<≥·fl F_»ˆ~=ÙÖ’x <ÒHõ 

U"≥·<å "≥O_ç`À KÕÜ«∞|_ç# =ã¨∞Î=ÙÅ#∞ QÆ=∞xOz#Ñ¨Ù_»∞, 

HÍOu =O`«"≥∞ÿ#, "≥∞i¿ã "≥O_ç LÑ¨i`«Å=Ú H˘kÌ~ÀAÅ ̀ «~åfi`« 

„Hõ=∞=ÚQÍ "≥∞~°∞QÆ∞#∞ HÀÖ’Ê`«∂ LO@∞O^Œx g∞‰õΩ `≥eÜ«Ú#∞. 

D q^èŒ=ÚQÍ ~°OQÆ∞#∞ HÀÖ’Ê=Ù@<Õ '"≥∞~°∞QÆ∞#∞ HÀÖ’Ê=Ù@— 

JO^Œ∞~°∞. Ñ¨@=ÚÖ’ Ô~O_»∞ "≥O_ç K≥OKåÅ∞ 'Z— =∞iÜ«Ú  

'a—Å#∞ K«∂_»∞=Ú.  'Z—  K≥OKå "≥∞~°∞ã¨∞ÎOk. 'a— K≥OKå "≥∞~°=ÖË^Œ∞. 

Uq∞ [iy#k? D q^èŒOQÍ "≥∞~°∞Ñ¨Ù#∞ HÀÖ’Ê=Ù@ ZO^Œ∞‰õΩ 

[~°∞QÆ∞#∞? "≥O_ç, QÍeÖ’=Ù#fl QÆO^èŒHõ=Ú`À K«~°º <˘O^Œ∞@ 

=Å# WÖÏ [~°∞QÆ∞#∞. =∞#=Ú ~°™êÜ«∞# âß¢ã¨Î=Ú#∞Ñ¨Ü≥∂yOz, 

"≥∞~°∞QÆ∞#∞ HÀÖ’Ê=Ù K«~°º‰õΩ „Ñ¨uK«~°º#∞ [iˆQ@@∞¡ KÕã≤ "≥O_ç 

=∞~°ÖÏ "≥∞~°∞QÆ∞#∞ á⁄O^Õ@@∞¡ KÕÜ«∞=K«∞Û. 

g∞‰õΩ `≥Å∞™ê

A
B

Ñ¨@=Ú 3.15 "≥O_ç K≥OKå "≥∞~°∞QÆ∞#∞ 

HÀÖ’Ê=Ù@
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Éè∫uHõ =∂~°∞Ê ~°™êÜ«∞xHõ =∂~°∞Ê

1 Éè∫uHõ =∂~°∞ÊÅ∞ kfiQÆ`«=ÚQÍ 

LO\Ï~Ú.

~°™êÜ«∞xHõ =∂~°∞ÊÅ∞ JkfiQÆ`«=ÚQÍ  

LO\Ï~Ú.

2 H˘`«Î Ñ¨^•~°÷=ÚÅ∞ U~°Ê_»=Ù. „H˘`«Î Ñ¨^•~°÷=ÚÅ∞ U~°Ê_»∞#∞.

3 Ñ¨^•~°÷=Ú Ü≥ÚHõ¯ J}∞=ÙÅ 

ã¨OÑ¶¨∞@ì#=Ú #O^Œ∞ =∂~°∞Ê 

U~°Ê_»^Œ∞.

Ñ¨^•~°÷=Ú Ü≥ÚHõ¯ J}∞=ÙÅ ã¨OÑ¶¨∞@ì#=Ú 

=∂~°∞Ê K≥O^Œ∞#∞.

4 â◊H˜ÎÖ’ =∂~°∞Ê LO_»^Œ∞. â◊H˜ÎÖ’ =∂~°∞Ê HõÅ∞QÆ∞#∞. 

5 `å`å¯eHõ =∂~°∞Ê. âßã¨fi`« =∂~°∞Ê.

3.2.1 Éè∫uHõ =∂~°∞Ê =∞iÜ«Ú ~°™êÜ«∞xHõ =∂~°∞ÊÅ =∞^èŒº ÉèË^•Å∞.

Ñ¨\˜ìHõ 3.1

`«∞Ñ¨C#∞ x~ÀkèOK«∞@‰õΩ

1.  #∂<≥, ÃÑ~ÚO@∞ ÖËHõ „wA#∞ 

Ñ¨ÓÜ«∞=K«∞Û#∞. 

2.  QÍÅfi<≥·*Ë+¨<£ (W#∞=Ú ÃÑ· ÉèÏQÆ=Ú# 

lO‰õΩ Ñ¨Ó`«Ñ¨ÓÜ«Ú@)

3.  „HÀq∞Ü«∞O =∞ÖÏ"£∞ (W#∞=Ú 

ÃÑ· ÉèÏQÆ=Ú# „HÀq∞Ü«∞O Ñ¨Ó`« 

Ñ¨ÓÜ«Ú@)

4.  \˜xflOQ∑ (W#∞=ÚÃÑ· ÉèÏQÆ=Ú# 

`«QÆ~°=Ú Ñ¨Ó`« Ñ¨ÓÜ«Ú@)

g∞‰õΩ `≥Å∞™ê

Ñ¨@=Ú 3.18 ÃÑ~ÚO\ò KÕÜ«∞|_ç# H˜\˜H©
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3.3 P=∞¡=ÚÅ∞, H∆Í~°=ÚÅ∞ =∞iÜ«Ú  

Å=}=ÚÅ∞ 

Pk"å~°=Ú ~ÀA H˜ëÈ~ü `«e¡ =∞^è•ºÇ¨Ïfl 

Éè’[#=Ú#‰õΩ XHõ HÀ_ç QÆ∞_»∞¤#∞ L_»HõÉˇ\˜ì<å~°∞. 

Jk KåÖÏ "Õ_çQÍ =Ù#flO^Œ∞ =Å# XHõ z#fl áê„`«Ö’ 

K«Å¡x h~°∞ áÈã≤ JO^Œ∞Ö’ "Õ_çQÍ L#fl QÆ∞_»∞¤=ÙOz 

=∂Ô~¯@∞ì‰õΩ "≥àÏ§~°∞. QÆ∞_»∞¤#∞ Ñ¨ÓiÎQÍ =∞izOk. 

=∂Ô~¯@∞ì #∞O_ç uiy =zÛ h\˜ #∞O_ç QÆ∞_»∞¤#∞ 

fã≤ K«∂¿ãã¨iH˜ QÆ∞_»∞¤ÃÑ·# QÆÅ ÃÑO‰õΩ J^Œ$â◊º"≥∞ÿ 

P"≥∞#∞ Pâ◊Û~°ºÑ¨iK≥#∞. U"≥∞ÿ#^À `≥eÜ«∞Hõ 

P"≥∞‰õΩ qO`«QÍ =ÙO_≥#∞. „^Œ==Ú#∞ "åã¨# 

K«∂z#Ñ¨Ù_»∞ KÕã≤# `«Ñ¨C#∞ `≥Å∞ã¨∞‰õΩ<åfl~°∞. P"≥∞ 

h\˜H˜ |^Œ∞Å∞QÍ qxQÆ~ü „^Œ==Ú#∞ áê„`«Ö’ áÈã≤ 

=ÙO_≥#∞. Uq∞ [iy LO_»∞<À g∞~°∞ K≥Ñ¨ÊQÆÅ~å? 

g∞ `«e¡ ã¨Ç¨Ü«∞=Ú`À g∞~°∞ ‰õÄ_® g∞ WO\˜ =^ŒÌ 

nxx KÕã≤ K«∂_»=K«∞Û#∞. 

=∞# x`«º rq`«=ÚÖ’ x=∞‡HÍÜ«∞, 

zO`«Ñ¨O_»∞, @"≥∂\Ï, ™ê^è•~°} LÑ¨C, K«ÔH¯~° 

=∞iÜ«Ú qxQÆ~ü ÖÏO\˜ Ñ¨^•~°÷=ÚÅ#∞ ZxflO\˜<À 

LÑ¨Ü≥∂yã¨∞Î<åfl=Ú. g@xflO\˜H© XHõ ~°∞z =Ù#fl^•? 

g\˜Ö’ U^Õx XHõ Ñ¨^•~°÷=Ú Ü≥ÚHõ¯ ~°∞zx g∞~°∞ 

Z~°∞QÆ#@¡~Ú`Õ WÑ¨Ù_»∞ ^•xx ~°∞z K«∂ã≤ H˜O^Œ 

W=fi|_ç# 3.2 Ñ¨\˜ìHõÖ’ á⁄O^Œ∞ Ñ¨~°∞K«∞=Ú. 

Ñ¨^•~°÷=Ú ~°∞z (uÜ«∞ºQÍ/LÑ¨ÊQÍ/KÕ^Œ∞QÍ/"Õˆ~^≥·<å)

ÃÑ~°∞QÆ∞

P~°Ol ~°ã¨=Ú

„^•Hõ∆Ñ¨O_»∞¡ 

x=∞‡~°ã¨=Ú

zO`«Ñ¨O_»∞

K«ÔH¯~°

=∂q∞_çHÍÜ«∞

<≥e¡HÍÜ«∞

=O@ ™È_®

qxQÆ~ü

™ê^è•~°} LÑ¨C

@"≥∂\Ï

D Ñ¨^•~°÷=ÚÅ∞ H˘xfl LÑ¨ÊQÍ, H˘xfl KÕ^Œ∞QÍ, =∞iH˘xfl fÜ«∞QÍ LO_»∞@#∞ g∞~°∞ QÆ=∞xOK≥^Œ~°∞.

Ñ¨\˜ìHõ 3.2

*Ï„QÆ`«Î!

1.  ~°∞z K«∂_»=∞#flÑ¨C_Õ ~°∞z K«∂_»∞=Ú.

2. `åHõ=∞#flÑ¨C_Õ `å‰õΩ=Ú.
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3.3.1 =∞# x`«º rq`«=ÚÖ’ LÑ¨Ü≥∂yOKÕ P=∞¡=ÚÅ∞, H∆Í~°=ÚÅ∞ =∞iÜ«Ú Å=}=ÚÅ∞

ZO_®HÍÅ=ÚÖ’ g∞ J=fi T~°QÍÜ«∞Å#∞ 

(x=∞‡HÍÜ«∞, =∂q∞_ç HÍÜ«∞ "≥Ú^ŒÖˇ·#q) 

`«Ü«∂~°∞ KÕÜ«Ú#Ñ¨Ù_»∞ "å\˜H˜ qxQÆ~ü#∞ 

HõÅ∞Ñ¨Ù#∞, ZO^Œ∞=Å# JÖÏ KÕã¨∞Î#fl^À g∞~°∞ 

ZÑ¨C_≥·<å J_çyu~å? J_»QÆHõ áÈ`Õ, WÑ¨C_»∞ 

J_çy `≥Å∞ã¨∞HÀO_ç.  HÍ~°}=Ú#∞ Hõ#∞Q˘#O_ç. 

ÃÑ~°∞QÆ∞, x=∞‡~°ã¨=Ú, P~°Ol ~°ã¨=Ú, 

=∞iÜ«Ú qxQÆ~ü Ñ¨ÙÅ¡\˜ ~°∞zx Hõey=Ù#flq. 

J@∞=O\˜ Ñ¨^•~°÷=ÚÅ∞ P=∞¡ ã¨fiÉèÏ==Ú#∞  Hõey 

=Ù#flk. J@∞=O\˜ Ñ¨^•~°÷=ÚÅO^Œ∞ P=∞¡=ÚÅ∞ 

Ü«ÚO_»∞#∞. 'Pã≤_£— J#∞ Ñ¨^Œ=Ú 'Jã≤_»ãπ— J#∞ 

ÖÏ\˜<£ Ñ¨^Œ=Ú #∞O_ç L`«Ê#fl"≥∞ÿ#k. nx J~°÷=Ú 

'Ñ¨ÙÅ∞=Ù—. =∞# x`«º rq`«=ÚÖ’ =∞#=Ú Z<Àfl 

P=∞¡=ÚÅ#∞ K«∂ã¨∞Î<åfl=Ú. 

™ê^è•~°}OQÍ, ã¨∞ÅÉèí=ÚQÍ ™ê÷#„ÉèíOâ◊=Ú 

K≥OkOK«QÆÅ ÃÇ·Ï„_À[<£ Ñ¨~°=∂}∞=ÙÅ∞ 

HõeyÜ«ÚO_»∞ ~°™êÜ«∞xHõ Ñ¨^•~°÷=ÚÅ#∞ 

P=∞¡=ÚÅO^Œ∞~°∞. P=∞¡=ÚÅ#∞ Ô~O_»∞ ~°Hõ=ÚÅ∞QÍ 

=sæHõiOK«=K«∞Û#∞. Jq ¿ãO„kÜ«∞ P=∞¡=ÚÅ∞, 

J¿ãO„kÜ«∞ P=∞¡=ÚÅ∞ ÖËHõ Yx[ P=∞¡=ÚÅ∞. 

¿ãO„kÜ«∞ P=∞¡=ÚÅ∞ 
[O`«∞ =∞iÜ«Ú =$Hõ∆ ã¨O|O^èŒ Ñ¨^•~°÷=ÚÅ 

#∞O_ç ÅÉèíº=∞QÆ∞ P=∞¡=ÚÅ#∞ ¿ãO„nÜ«∞ 

P=∞¡=ÚÅ∞ JO^Œ∞~°∞. „Ñ¨Hõ$uÖ’ JÖÏO\˜ 

P=∞¡=ÚÅ∞ Z<Àfl HõÅ=Ù. x=∞‡ =∞iÜ«Ú 

PÔ~Ol #O^Œ∞ ã≤„\˜H± P=∞¡=Ú HõÅ^Œ∞. Hõ#∞Hõ  

"å\˜x   ã≤„@ãπ Ñ¶¨Å=ÚÅ∞ JO\Ï~°∞. ÃÑ~°∞QÆ∞QÍ 

=∂~°Û|_ç# áêÅ∞ Ñ¨ÙÅ¡\˜ ~°∞zx HõeyLO_»∞#∞. 

g\˜Ö’ ÖÏH˜ìH± P=∞¡=ÚO_»∞#∞. PÇ¨~° 

Ñ¨^•~°÷=ÚÅO^Œ∞ QÆÅ P=∞¡=ÚÅ∞ |ÅÇ‘Ï#"≥∞ÿ#q. 

=∞$^Œ∞áêhÜ«∂ÅÖ’ HÍ~ÀƒxH± P=∞¡=ÚO_»∞#∞. 

Jk XHõ q^èŒ"≥∞ÿ# ~°∞zx HõeyLO_»∞#∞. PÑ≤Öò 

#O^Œ∞ =∂eH± P=∞¡=Ú LO_»∞#∞. =∞# ̂ ÕÇ¨Ï=ÚÖ’ 

PÇ¨~°=Ú r~°‚=∞QÆ∞@‰õΩ ‰õÄ_® ÃÇ·Ï„_ÀHÀ¡iH± 

P=∞¡=Ú J=ã¨~°=Ú. H˘xfl ™ê^è•~°} ¿ãO„nÜ«∞ 

P=∞¡=ÚÅ∞ Ñ¨@=Ú 3.19Ö’ K«∂Ñ¨|_ç#k.  

Ñ¨@=Ú 3.19 P=∞¡=ÚÅ∞ =∞iÜ«Ú "å\˜ =#~°∞Å∞

áêÅ∞ (ÖÏH˜ìH± P=∞¡=Ú)

P=∞¡Ñ¨Ù 

=#~°∞

p=∞

(á¶êi‡H± P=∞¡=Ú)

PÑ≤Öò 

(=∂eH± P=∞¡=Ú)

"≥xQÆ~ü

(Jã≤\˜H± P=∞¡=Ú)

x=∞‡HÍÜ«∞

(ã≤„\˜H± P=∞¡=Ú)

@"≥∂\Ï

(PHÍûeH± P=∞¡=Ú)

„^•Hõ∆ 

(\Ï~åìiH± P=∞¡=Ú)



3 ~°™êÜ«∞# âß¢ã¨Î=Ú

100

q
*

Ï̋#
 â

ß¢ã̈
Î=

Ú

Hõ#∞Q˘#∞=Ú .....

~åy =∞iÜ«Ú W`«Î_ç áê„`«Å#∞ g∞ WO\˜Ö’ ZÖÏ â◊√¢ÉèíÑ¨~°∞™êÎ~°∞. "å\˜x â◊√„Éèí=Ú KÕÜ«Ú@‰õΩ 

zO`«Ñ¨O_»∞#∞ ZO^Œ∞‰õΩ "å_»∞K«∞<åfl~°∞?

Yx[ P=∞¡=ÚÅ∞  

Yx[=ÚÅ #∞O_ç ÅÉèíº=∞QÆ∞ 

P=∞¡=ÚÅ#∞ Yx[ P=∞¡=ÚÅ∞ ÖËHõ 

J¿ãO„kÜ«∞ P=∞¡=ÚÅ∞ JO^Œ∞~°∞. 

L^•Ç¨Ï~°}‰õΩ, ÃÇ·Ï„_ÀHÀ¡iH± P=∞¡=Ú 

(HCl) <≥·„\˜H± P=∞¡=Ú (HNO3) 
ã¨Å∂ÊùºiH± P=∞¡=Ú (H2SO4) (Ñ¨@=Ú 

3.20) J#∞#q ™ê^è•~°}=ÚQÍ Jxfl 

„Ñ¨Ü≥∂QÆâßÅÖ’ =ÙO\Ï~Ú. "å\˜x 

KåÖÏ *Ï„QÆ`«ÎQÍ LÑ¨Ü≥∂yOKåe. Jq 

Ç¨ÏiOKÕ ã¨fiÉèÏ==Ú#∞ Hõey=ÙO\Ï~Ú. 

J#QÍ, Jq Ö’Ç¨Ï=Ú, K«~°‡=Ú =∞iÜ«Ú 

^Œ∞ã¨∞ÎÅ∞ "≥Ú^ŒÅQÆ∞ "å\˜x u<Õ™êÎ~Ú. 

QÍA =∞iÜ«Ú Ñ≤OQÍ}˜ =ã¨∞Î=ÙÅ#∞ 

Jq Ç¨ÏiOÑ¨=Ù. JO^Œ∞=Å¡ "å\˜x QÍA 

ã‘™êÖ’ xÅfiÜ«ÚOK≥^Œ~°∞. ™ê÷#„ÉèíOâ◊=Ú 

K≥OkOK«QÆÅ ÃÇ·Ï„_À[<£ JÜ«∂#∞¡ Hõey# 

Ñ¨^•~°÷=ÚÅ#∞ P=∞¡=ÚÅ∞ JO^Œ∞~°∞.

Ñ¨@=Ú 3.20 „Ñ¨Ü≥∂QÆâßÅÖ’ Yx[ P=∞¡=ÚÅ∞

x`«º rq`«=ÚÖ’ "å_Õ H∆Í~°=ÚÅ∞ =∞iÜ«Ú PÅ¯bÅ∞. 

*Ï„QÆ`«Î !

`≥eÜ«∞x ~°™êÜ«∞#=ÚÅ#∞ ~°∞z K«∂_»=^Œ∞Ì ÖËHõ `åHõ=^Œ∞Ì

=O@™È_® ÖÏO\˜q Ñ¨ÙÅ¡QÍ =ÙO_»=Ù. Jq 

KÕ^Œ∞QÍ =ÙO_»∞#∞. J#QÍ ^•xÖ’ P=∞¡=Ú 

ÖË^Œx `≥eÜ«ÚK«∞#flk. ^•x „^•=}=Ú#∞ 

g∞ KÕu "Õà◊§`À ~°∞kÌ# Jk ã¨|∞ƒ ÖÏO\˜ 

J#∞Éèí∂ux HõeyOK«∞#∞. KÕ^Œ∞ ~°∞zx Hõey 

=∞iÜ«Ú `åH˜#Ñ¨Ù_»∞ ã¨∞|∞ƒÖÏO\˜ J#∞Éèí∂ux 

HõeyOK«∞ Ñ¨^•~°÷=ÚÅ#∞ H∆Í~°=ÚÅO^Œ∞~°∞. 

H∆Í~°=ÚÅ∞, Ö’Ç¨Ï=ÚÅ Ü≥ÚHõ¯ PÔH·û_»∞Å∞ ÖËHõ 

ÃÇ·Ï„_®ÔH·û_£Å∞QÍ LO_»∞#∞. Wq ~°™êÜ«∞xHõ=ÚQÍ 

P=∞¡=ÚÅ‰õΩ =ºuˆ~Hõ"≥∞ÿ#q. H˘xfl H∆Í~°=ÚÅ∞ 

HÍã≤ìH± ™È_®    (™È_çÜ«∞O ÃÇ·Ï„_®ÔH·û_£) =∞iÜ«Ú 

HÍã≤ìH± á⁄\Ï+π (á⁄\Ï+≤Ü«∞O ÃÇ·Ï„_®ÔH·û_£) J<Õq 

Ç¨ÏiOKÕ ã¨fiÉèÏ==Ú HõÅq.

  h\˜`À HõeÑ≤#Ñ¨Ù_»∞ ÃÇ·Ï„_®H˜ûÖò JÜ«∂#∞Å 

xKÕÛq H∆Í~°=ÚÅ∞. 

h\˜Ö’ HõiÔQ_»∞ H∆Í~°=ÚÅ#∞ PÅ¯bÅ∞ JO^Œ∞~°∞. 

HÍe¬Ü«∞O, ™È_çÜ«∞O =∞iÜ«Ú á⁄\Ï+≤Ü«∞O 

ÃÇ·Ï„_®ÔH·û_»∞Å∞ PÅ¯bÅ‰õΩ L^•Ç¨Ï~°}Å∞. Wq 

h\˜Ö’ HõiÔQ_ç H∆Í~°=ÚÅ∞. Jxfl PÅ¯bÅ∞ 

H∆Í~°=ÚÖË, J~Ú`Õ Jxfl H∆Í~°=ÚÅ∞ PÅ¯bÅ∞ 

HÍ=Ù. PÅ¯b J<Õ Ñ¨^Œ=Ú Pe¯e (Alquili) J<Õ 

J~°aH± Ñ¨^Œ=Ú #∞O_ç L^ŒƒùqOz#k. Pe¯e 

J#QÍ "≥ÚHõ¯Å |∂_ç^Œ Jx J~°÷=Ú. "≥ÚHõ¯Å 

|∂_ç^ŒÖ’   =ÚYº=ÚQÍ   ™È_çÜ«∞O  =∞iÜ«Ú    

á⁄\Ï+≤Ü«∞O HÍ~˘ƒ<Õ@∞¡ =ÙO_»∞#∞. 

=∞# x`«ºrq`«OÖ’ "å_Õ H˘xfl ™ê^è•~°} 

H∆Í~°=ÚÅ∞ 3.3 Ñ¨\˜ìHõÖ’ W=fi|_ç#q. 
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Ñ¨\˜ìHõ 3.3 

=. 

ã¨OYº
¿Ñ~°∞ =∞iÜ≥ÚHõ ¿Ñ~°∞

1 HÍe¬Ü«∞O PÔH·û_»∞ á⁄_çã¨∞#fl=Ú

2 á⁄\Ï+≤Ü«∞O ÃÇ·Ï„_®ÔH·û_»∞ HÍã≤ìH± á⁄\Ï+π

3 HÍe¬Ü«∞O ÃÇ·Ï„_®ÔH·û_»∞ `«_ç ã¨∞#fl=Ú

4 ™È_çÜ«∞O ÃÇ·Ï„_®ÔH·û_»∞ HÍã≤ìH± ™È_®

5 "≥∞wfl+≤Ü«∞O ÃÇ·Ï„_®ÔH·û_»∞ P=∞¡q~Àkè

Ñ¨\˜ìHõ 3.4 

H∆Í~°=Ú Ü≥ÚHõ¯ ¿Ñ~°∞ ÅÉèíº=∞QÆ∞ Ñ¨^•~°÷=Ú

HÍe¬Ü«∞O ÃÇ·Ï„_®ÔH·û_»∞ ã¨∞#flÑ¨Ùh~°∞

™È_çÜ«∞O ÃÇ·Ï„_®ÔH·û_»∞ / á⁄\Ï+≤Ü«∞O ÃÇ·Ï„_®ÔH·û_»∞ ã¨|∞ƒ

"≥∞wfl+≤Ü«∞O ÃÇ·Ï„_®ÔH·û_»∞ "≥∞wfl+≤Ü«∞O áêÅ∞

J"≥∂‡xÜ«∞O ÃÇ·Ï„_®ÔH·û_»∞ H˜\˜H© â◊√„ÉèíÑ¨~°K«∞ ~°™êÜ«∞#=Ú

P=∞¡=ÚÅ#∞ =∞iÜ«Ú H∆Í~°=ÚÅ#∞ QÆ∞iÎOK«∞@‰õΩ Ñ¨sHõ∆

=∞#=Ú XHõ Ñ¨^•~°÷=Ú P=∞¡=∂ ÖËHõ H∆Í~°=∂ Jx `≥Å∞ã¨∞HÀ=_®xH˜ ^•xfl `åHõ_»=Ú QÍx ÖËHõ ~°∞zx 

K«∂_»_»=Ú QÍx KÕÜ«∞~å^Œ∞. ZO^Œ∞Hõ#QÍ, P=∞¡=ÚÅ∞ =∞iÜ«Ú H∆Í~°=ÚÅ∞, K«~°‡=Ú#‰õΩ Ç¨x =∞iÜ«Ú 

=∞O@#∞ HõeyOK«∞#∞. ã¨∂zHõÅ#∞Ñ¨Ü≥∂yOz `≥Å∞ã¨∞H˘#∞@ KåÖÏ =∞Ozk. H˘xfl Ñ¨^•~°÷=ÚÅ#∞ 

P=∞¡Ñ¨Ù ÖËHÍ H∆Í~°Ñ¨Ù „^•=}=ÚÅ‰õΩ KÕiÛ#Ñ¨Ù_»∞ PÑ¨^•~°÷Ñ¨Ù ~°OQÆ∞ =∂~°∞Ê K≥O^Œ∞#∞. WÖÏO\˜ ~°OQÆ∞ 

=∂~°∞ÛH˘<Õ ã¨fiÉèÏ==Ú Hõey# Ñ¨^•~°÷=ÚÅ#∞ ã¨∂zHõÅ∞ JO^Œ∞~°∞. „Ñ¨Ü≥∂QÆâßÅÖ’ ™ê^è•~°}=ÚQÍ 

"å_»|_»∞ ã¨∂zHõÅ∞ e@‡ãπ HÍy`«=Ú, q∞^ä≥·Öò PÔ~Ol =∞iÜ«Ú Ñ¶‘<åÑ¨Îb<£ WqÜÕ∞QÍHõ H˘xfl ã¨Ç¨Ï[ 

ã¨∂zHõÅ∞ Ñ¨ã¨∞Ñ¨Ù, Z„~° QÀã¨∞~°OQÆ∞ ~°ã¨O, c\ò ~°∂\ò ~°ã¨=Ú "≥Ú^ŒÅQÆ∞#q. 

Ñ¨\˜ìHõ 3.5 

ã¨∂zHõ P=∞¡=ÚÖ’ ~°OQÆ∞ H∆Í~°=ÚÖ’ ~°OQÆ∞

e@‡ãπ Z~°∞Ñ¨Ù he

Ñ¶‘<åÑ¨Îe<£ ~°OQÆ∞ÖË^Œ∞ QÆ∞ÖÏa

Ñ¨ã¨∞Ñ¨Ù Ñ¨ã¨∞Ñ¨Ù W@∞Hõ Z~°∞Ñ¨Ù

c\ò ~°∂\ò ~°ã¨=Ú QÆ∞ÖÏa ÖË`« Ñ¨ã¨∞Ñ¨Ù

Z„~°QÀã¨∞ ~°ã¨=Ú QÆ∞ÖÏa/Z~°∞Ñ¨Ù P‰õΩÑ¨K«Û
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3.3.2. ã¨Ç¨Ï[ ã¨∂zHõÅ∞

e@‡ãπ : XHõ ã¨Ç¨Ï[ ~°O[#=Ú 

 Ju ™ê^è•~°}=ÚQÍ LÑ¨Ü≥∂yOKÕ ã¨Ç¨Ï[ 

ã¨∂zHõ e@‡ãπ. Wk eK≥<£û #∞O_ç ã¨O„QÆÇ¨Ï}=Ú 

KÕÜ«∞|_»∞#∞. (Ñ¨@=Ú 3.21) =∞iÜ«Ú nxx 

¿ãfi^Œ#[Å=ÚÖ’ =ÙOK«QÍ Jk T^•~°OQÆ∞Ö’xH˜ 

=∂~°∞#∞. nxx P=∞¡ „^•=}OÖ’ =ÙOK«QÍ Jk Z~°∞Ñ¨Ù 

~°OQÆ∞Ö’H˜ =∞iÜ«Ú H∆Í~° „^•=}=ÚÖ’ =ÙOK«QÍ Jk 

he~°OQÆ∞Ö’H˜ =∂~°∞#∞. Wk „^•=} ~°∂Ñ¨=ÚÖ’ ÖËHõ 

HÍy`«=Ú =ÚHõ¯Å ~°∂Ñ¨=ÚÖ’ e@‡ãπ HÍy`«=ÚQÍ 

ÅÉèíº=∞QÆ∞`«∞#flk. ™ê^è•~°}=ÚQÍ, Jk Z~°∞Ñ¨Ù 

=∞iÜ«Ú hee@‡ãπ HÍy`«=ÚQÍ ^˘~°∞‰õΩK«∞#flk.
Ñ¨@=Ú 3.21 eK≥<£û

Ñ¨@=Ú 3.22 Z~°∞Ñ¨Ù e@‡ãπ HÍy`«=Ú#∞ H∆Í~° 

„^•=}=ÚÖ’ =ÚOK«QÍ he~°OQÆ∞Ö’H˜ =∂~°∞#∞. 

Ñ¨@=Ú 3.24 q^•º~°∞÷Å∞ „Ñ¨Ü≥∂QÆ=Ú 

KÕÜ«ÚK«∞<åfl~°∞. 

Ñ¨@=Ú 3.23 hee@‡ãπ HÍy`«=Ú#∞ P=∞¡ 

„^•=}=ÚÖ’ =ÚOK«QÍ Z~°∞Ñ¨Ù ~°OQÆ∞Ö’H˜ =∂~°∞#∞. 

Hõ$`«º=Ú 3.11                =∞#O Ñ¨ije^•ÌO

L^ÕÌâ◊=Ú: e@‡ãπ HÍy`åxfl LÑ¨Ü≥∂yOz „^•=}Ñ¨Ù 

ã¨fiÉèÏ==Ú#∞ `≥Å∞ã¨∞H˘#∞@

XHõ Ñ¨sHõ∆<åoHõÖ’ P~°Ol Eºãπ fã¨∞H˘x ^•xH˜ H˘kÌQÍ 

h\˜x HõÅ∞Ñ¨Ù=Ú. XHõ Ñ≤Å¡~ü ã¨Ç¨Ü«∞=Ú`À ÃÑ· „^•=}=Ú#∞ 

XHõ ÉÁ@∞ì#∞ fã¨∞H˘x Z~°∞Ñ¨Ù e@‡ãπ HÍy`«Ñ¨Ù =ÚHõ¯ g∞^Œ 

"ÕÜ«Ú=Ú. ~°OQÆ∞Ö’ U^Õx =∂~°∞Ê =Ù#fl^•? W^Õ q^è•#=Ú#∞ he 

e@‡ãπ HÍy`«=Ú#∞Ñ¨Ü≥∂yOz =∞~°ÖÏ KÕÜ«Ú=Ú. 

~°OQÆ∞Ö’x =∂~°∞Ê#∞ QÆ∞iÎOK«∞=Ú. ÃÑ· Hõ$`«º=Ú#∞ „H˜Ok 

Ñ¨^•~°÷=ÚÅ‰õΩ ‰õÄ_® KÕã≤, Ñ¶¨e`«=ÚÅ#∞ Ñ¨\˜ìHõÖ’ „"åÜ«Ú=Ú. 

U^Õx XHõ „^•=}=Ú e@‡ãπ HÍy`«=Ú`À KÕiÛ#Ñ¨Ù_»∞ Z~°∞Ñ¨Ù 

ÖËHõ he~°OQÆ∞Ö’H˜ =∂~°∞ÛH˘#x Ü≥∞_»Å P „^•=}=ÚÅ#∞ `«@

ã¨÷„^•=}=ÚÅ∞ JO^Œ∞~°∞. D „^•=}=ÚÅ∞ P=∞¡ ã¨fiÉèÏ==Ú 

QÍx ÖËHõ H∆Í~° ã¨fiÉèÏ==Ú QÍx HõeyÜ«ÚO_»=Ù. 
L^•Ç¨Ï~°}: ¿ãfi^Œ# [Å=Ú.

Z~°∞Ñ¨Ù e@‡ãπ HÍy`«=Ú

H∆Í~°=Ú

hee@‡ãπ HÍy`«=Ú

P=∞¡=Ú
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Ï̋#
 âß¢ã̈

Î=
Ú

Ñ¨\˜ìHõ 3.6

=. 

ã¨OYº 
Ñ¨sH˜∆OKÕ „^•=}=Ú

Z~°∞Ñ¨Ù e@‡ãπ 

HÍy`«=ÚÃÑ· 

„Ñ¨ÉèÏ==Ú

he e@‡ãπ 

HÍy`«=ÚÃÑ· 

„Ñ¨ÉèÏ==Ú

J#∞q∞u ÖËHõ 

x~åú~°}

1 ‰õΩàÏ~Ú h~°∞

2 _ç>ˇÔ~˚O@∞ „^•=}=Ú

3 ëêOÑ¨Ù

4 ™ê^è•~°} LÑ¨C

5 K«ÔH¯~° „^•=}=Ú

6 ã¨∞#flÑ¨Ù h~°∞

7 KåHõe™È_® „^•=}=Ú

8 qxQÆ~ü

9 "≥∞wfl+≤Ü«∞O áêÅ∞

10 j`«Å áêhÜ«∞=ÚÅ∞

Ñ¨ã¨∞Ñ¨Ù XHõ ã¨Ç¨Ï[ ã¨∂zHõ

Hõ$`«º=Ú 3.12                                            =∞#O Ñ¨ije^•ÌO

    g∞ˆ~ ã¨fiÜ«∞OQÍ â◊√ÉèÏHÍOHõ∆ Ñ¨„`«=Ú#∞ `«Ü«∂~°∞KÕÜ«∞O_ç.

 (  XHõ K≥OKå xO_® Ñ¨ã¨∞Ñ¨Ù á⁄_çx fã¨∞H˘#∞=Ú. 

 ( ^•xH˜ H˘kÌQÍ h\˜x HõeÑ≤ =Ú^ŒÌQÍ `«Ü«∂~°∞KÕÜ«Ú=Ú. 

 ( `≥Å¡ HÍy`«=Ú g∞^Œ Ñ¨ã¨∞Ñ¨Ù =Ú^ŒÌ#∞ Ñ¨Óã≤, P~°Éˇ@∞ì=Ú. 

 ( ã¨|∞ƒ „^•=}=Ú#∞Ñ¨Ü≥∂yOz Ñ¨ã¨∞Ñ¨Ù HÍy`«=ÚÃÑ·# z„`«=Ú#∞ wÜ«Ú=Ú. 

 ( P~°Éˇ@∞ì=Ú. WÑ¨Ù_»∞ g∞ â◊√ÉèÏHÍOH∆Í Ñ¨„`«=Ú `«Ü«∂~°~Ú#k. 

 (  Ñ¨ã¨∞Ñ¨Ù HÍy`«=Ú#∞Ñ¨Ü≥∂yOz „^•=}=ÚÅ#∞ Ñ¨sH˜∆OK«∞@.  
 (  Ñ¨ã¨∞Ñ¨Ù HÍy`«=Ú#∞ Ñ¨Å∞K«\˜ =ÚHõ¯Å∞QÍ qÉèílOK«∞=Ú. 

 (   Ñ¨\˜ìHõ 3.7 Ö’ `≥eÊ# „^•=}=ÚÅ#∞ Ñ¨ã¨∞Ñ¨Ù HÍy`«Ñ¨Ù =ÚHõ¯ÅÃÑ· Ñ¨sH˜∆Oz, g∞~°∞ QÆ=∞xOz# 

q+¨Ü«∞=ÚÅ#∞ „"åÜ«∞O_ç.

Ñ¨@=Ú 3.25 â◊√ÉèÏHÍOH∆ÍÑ¨„`«=Ú#∞ `«Ü«∂~°∞KÕÜ«Ú@
ã¨|∞ƒ „^•=}=Ú

Ñ¨ã¨∞Ñ¨Ù =Ú^ŒÌ
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Ï̋#
 â

ß¢ã̈
Î=

Ú

Hõ$`«º=Ú 3.13                                                    =∞#O KÕ^•ÌO

L^ÕÌâ◊=Ú:  g∞~°∞ ã¨fiO`«OQÍ ã¨∂zHõ#∞ `«Ü«∂~°∞KÕÜ«∞O_ç

 ( XHõ Z„~°QÀã¨∞, c\ò~°∂\ò =∞iÜ«Ú H˘xfl „Ñ¨HÍâ◊=O`«"≥∞ÿ# ~°OQÆ∞ Ñ¨Ù+¨Ê=ÚÅ∞ L^•Ç¨Ï~°}=Ú#‰õΩ 

=∞O^•~°#∞ fã¨∞H˘#∞=Ú. 

 ( XHõ Ñ≤OQÍ}˜ áê„`«Ö’ q_çq_çQÆ á⁄_ç KÕÜ«Ú=Ú. 

 ( „Ñ¨u á⁄_çH˜ Jã≤\’<£ =∞iÜ«Ú W^äŒ<ÀÖò #∞ KÕ~°∞Û=Ú. 

 ( =_»áÈÜ«Ú=Ú. =_»áÈÜ«∞QÍ U~°Ê_ç# ~°ã¨=ÚÅ#∞ q_ç q_ç ã‘™êÅÖ’ ¿ãHõiOK«∞=Ú. 

 ( J<ÕHõ Ñ¨^•~°÷=ÚÅ#∞ Ñ¨sH˜∆OK«∞@‰õΩ ã¨∂zHõÅ∞ `«Ü«∂~°~Ú#q. 

=. 

ã¨OYº
Ñ¨sHõ∆Hõ „^•=}=Ú

Ñ¨ã¨∞Ñ¨Ù HÍy`«Ñ¨Ù =ÚHõ¯ÅÃÑ· 

„Ñ¨ÉèÏ==Ú
i=∂~°∞¯Å∞

1 x=∞‡~°ã¨=Ú

2 P~°Ol ~°ã¨=Ú

3 qxQÆ~ü

4 "≥∞wfl+≤Ü«∂ áêÅ∞

5 =O@™È_® „^•=}=Ú

6 ã¨∞#flÑ¨Ùh\˜ „^•=}=Ú

7 K«ÔH¯~° „^•=}=Ú

8 ™ê^è•~°} Å=} „^•=}=Ú

Ñ¨\˜ìHõ  3.7

Ñ¨@=Ú 3.26 ã¨∂zHõ#∞ `«Ü«∂~°∞ KÕÜ«Ú@‰õΩ LÑ¨Ü≥∂QÆÑ¨_»∞ Ñ¨^•~°÷=ÚÅ∞

HÍÑ¶‘ QÀ^Œ∞=∞~°OQÆ∞Ö’#∞ =∞iÜ«Ú ~°∞zH˜ KÕ^Œ∞QÍ#∞ 

=ÙO@∞Ok.?
Ñ¨sHõ∆ KÕÜ«∞‰õΩO_® g∞ ã¨=∂^è•#=Ú#∞ `≥Å∞Ñ¨=^Œ∞Ì
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Ï̋#
 âß¢ã̈

Î=
Ú

P=∞¡=ÚÅ ^èŒ~°‡=ÚÅ∞

1. Wq Ñ¨ÙÅ¡x ~°∞zx Hõey=ÙO_»∞#∞. 

2. |Å"≥∞ÿ# P=∞¡=ÚÅ∞ ã¨Ç¨Ï[=ÚQÍ Ç¨ÏiOÑ¨KÕÜ«Ú QÆ∞}=Ú#∞ 

HõeyÜ«ÚO_»∞#∞.

3. Jxfl P=∞¡=ÚÅO^Œ∞ ™ê^è•~°}=ÚQÍ ÃÇ·Ï„_À[<£ =¸ÅHõ=Ú 

=ÙO_»∞#∞. J~Ú#Ñ¨Ê\˜H©, ÃÇ·Ï„_À[<£ QÆÅ Ñ¨^•~°÷=ÚÅxflÜ«¸ 

P=∞¡=ÚÅ∞ HÍ=Ù. 

4. Jq Ö’Ç¨Ï=ÚÅ`À K«~°º [iÑ≤ ÃÇ·Ï„_À[<£#∞ "≥Å∞=iOK«∞#∞. 

  Ö’Ç¨Ï=Ú + P=∞¡=ÚÅ∞  Å=}=ÚÅ∞ + ÃÇ·Ï„_À[<£ 

"åÜ«Ú=Ù. 

5. P=∞¡=ÚÅ∞ he e@‡ãπ HÍy`«=Ú#∞ Z~°∞Ñ¨Ù ~°OQÆ∞Ö’H˜ 

=∂~°∞Û#∞. 

6. P=∞¡ „^•=}=ÚÖ’ Ñ¶‘<åÑ¨Îe<£ ã¨∂zHõ ~°OQÆ∞#∞ Hõey =ÙO_»^Œ∞. 

7. P=∞¡ „^•=}=ÚÖ’ q∞^ä≥·Öò PÔ~Ol ã¨∂zHõ Z~°∞Ñ¨Ù ~°OQÆ∞#∞ 

Hõey=ÙO_»∞#∞.
8. Jq L`«Î=∞ q^Œ∞º`ü "åÇ¨ÏHõ=ÚÅ∞. 

g∞‰õΩ `≥Å∞™ê

QÆ∞ÖÏa ~°OQÍ ÖËHõ he~°OQÍ? ÃÇ·Ï„_®<£lÜ«∂ "Õ∞„HÀÑ¶≤ÖÏ¡ J<Õ XHõ JÅOHõ~°} "≥ÚHõ¯ =∞$uÎHõ 

ã¨fiÉèÏ==Ú#∞ |\˜ì "Õˆ~fi~°∞ ~°OQÆ∞Å∞ QÆÅ Ñ¨Ù+¨Ê=ÚÅxK«∞Û#∞. P=∞¡ =∞$uÎHõÖ’ ^•x Ñ¨Ù+¨Ê=Ú he 

~°OQÆ∞Ö’#∞, H∆Í~° =∞$uÎHõÖ’ QÆ∞ÖÏa ~°OQÆ∞Ö’#∞ =∞iÜ«Ú `«@ã¨÷ =∞$uÎHõÖ’ `≥Å¡QÍ#∞ =ÙO_»∞#∞.

Ñ¨@=Ú 3.28 ÃÇ·Ï„_®<£lÜ«∞ "Õ∞„HÀÑ¶≤ÖÏ¡

Ñ¨@=Ú 3.27 e@‡ãπ HÍy`«=Ú

=∂#= â◊s~°=ÚÖ’x Hõ}=ÚÅÜ«∞O^Œ∞ P=∞¡=ÚÅ∞ HõÅ=Ù. 

Hõ}=ÚÅÖ’x DNA (_ôPH©ûÔ~·É’ #∂ºH˜¡~ÚH± Pã≤_£) âßs~°Hõ ^èŒ~°‡=ÚÅ~Ú# ~°∂Ñ¨=Ú, ~°OQÆ∞ 

=∞iÜ«Ú Z`«∞Î#∞ xÜ«∞O„uOK«∞#∞. 

=∂Oã¨Hõ$`«∞ÎÅ∞, âßs~°Hõ ÃÑ~°∞QÆ∞^ŒÅ‰õΩ `À_»Ê_»∞#∞ =∞iÜ«Ú "å\˜Ö’ Jq∞<À P=∞¡=ÚÅ∞ 

=ÙO_»∞#∞. „H˘=ÙfiÅO^Œ∞ á¶ê\© P=∞¡=ÚÅ∞ HõÅ=Ù.  

g∞‰õΩ `≥Å∞™ê
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Ï̋#
 â

ß¢ã̈
Î=

Ú
P=∞¡=ÚÅ LÑ¨Ü≥∂QÍÅ∞

J¿ãO„kÜ«∞ P=∞¡=ÚÅ∞ D „H˜Ok "å\˜Ö’ LÑ¨Ü≥∂QÆÑ¨_»∞`å~Ú:
1. ~°™êÜ«∞xHõ „Ñ¨Ü≥∂QÆâßÅÖ’ HÍ~°Hõ=ÚÅ∞QÍ.

2.  ~°O[#=ÚÅ∞, B+¨^Œ=ÚÅ∞, ÃÑ~ÚO@∞¡, ã¨∞QÆO^èŒ 

„^Œ=º=ÚÅ∞, Z~°∞=ÙÅ∞ =∞iÜ«Ú q™ÈÊù@Hõ=ÚÅ∞ 

`«Ü«∂~°∞KÕÜ«Ú Ñ¨i„â◊=∞ÅO^Œ∞.

3.  Z=ÚHõÅ #∞O_ç |OHõ#∞ =∞iÜ«Ú ^è•`«∞=ÙÅ #∞O_ç 

Ö’Ç¨Ï=ÚÅ#∞ ã¨O„QÆÇ≤ÏOK«∞@‰õΩ. 

4.  HÍ~°ƒù<£_≥·PÔH·û_£, ÃÇ·Ï„_À[<£ ã¨Öˇ·Êù_»∞, ÃÇ·Ï„_À[<£, 

ã¨ÅÊù~ü_≥·Ü«∂ÔH·û_»∞ "≥Ú^ŒÅQÆ∞ "åÜ«Ú=ÙÅ∞ `«Ü«∂~°∞ 

KÕÜ«Ú@‰õΩ. 

5. ÃÑ„\’eÜ«∞O â◊√núHõ~°}Ö’

Ñ¨@=Ú 3.29 P=∞¡=ÚÅ LÑ¨Ü≥∂QÆ=ÚÅ∞

=¢ã¨Î=Ú

ÃÑ„\’eÜ«∞O

L‰õΩ¯ Ñ¨i„â◊=∞

q™ÈÊ@Hõ=ÚÅ∞

ÃÑ~ÚO\ò

Z~°∞=Ù

P=∞¡=ÚÅ 

LÑ¨Ü≥∂QÍÅ∞

HÍ~åƒùH˜ûeH± P=∞¡=ÚÅ 

=O\˜ ¿ãO„nÜ«∞ P=∞¡=ÚÅ 

LÑ¨Ü≥∂QÆ=ÚÅ∞:
 (  PÇ¨~°=Ú#∞ 

xÅfiÜ«ÚOK«∞@‰õΩ

 (  q@q∞<£ C 

[#Hõ=ÚÅ∞QÍ.

 (  =O@™È_® 

`«Ü«∂~°∞KÕÜ«Ú@‰õΩ

 (  PÇ¨~°Ñ¨^•~°÷=ÚÅ‰õΩ 

=∞iÜ«Ú 

áêhÜ«∞=ÚÅ‰õΩ ~°∞zx 

KÕ‰õÄ~°∞Û@‰õΩ. .
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Ï̋#
 âß¢ã̈

Î=
Ú

Hõ$`«º=Ú 3.14                                                    =∞#O KÕ^•ÌO

H∆Í~°=ÚÅ ^èŒ~°‡=ÚÅ∞

1. H∆Í~°=ÚÅ∞ ~°∞K«∞H˜ KÕ^Œ∞QÍ =ÙO\Ï~Ú.

2.  |Å"≥∞ÿ# H∆Í~°=ÚÅ∞ ã¨Ç¨Ï[=ÚQÍ Z‰õΩ¯= 

Ç¨ÏiOÑ¨KÕÜ«ÚQÆ∞}=Ú#∞ Hõey =ÙO_»∞#∞.

3.  ™ê^è•~°}OQÍ Wq L`«Î=∞ q^Œ∞º`ü 

"åÇ¨ÏHõ=ÚÅ∞.

4. H∆Í~åÅ [Å„^•=}ÏÅ#∞ `åH˜`Õ ã¨|∞ƒ#∞   

       `åH˜#@∞¡O@∞Ok. 

5.  H∆Í~°=ÚÅ∞ Z„~° e@‡ãπ HÍy`«=Ú#∞ heQÍ 

=∂~°∞™êÎ~Ú.  
6.  ÃÇ·Ï„_®H˜ûÖò ã¨=¸Ç¨Ï=Ú#∞ Hõey# 

ã¨OÜ≥∂QÆ Ñ¨^•~°÷=ÚÅ#∞ H∆Í~°=ÚÅO^Œ∞~°∞.

H∆Í~°=ÚÅ LÑ¨Ü≥∂QÆ=ÚÅ∞

1.  ~°™êÜ«∞# „Ñ¨Ü≥∂QÆâßÅÖ’ Ñ¨sHõ∆Hõ=ÚQÍ, 

HÍ~°Hõ=ÚQÍ.
2.  ™ÈÑ¨Ù, =¢ã¨Î, áê¡ã≤ìH± `«Ü«∂~°∞ KÕÜ«Ú 

Ñ¨i„â◊=∞ÅÖ’#∞.

3. ÃÑ„\’eÜ«∞O#∞ â◊√kÌ KÕÜ«Ú@‰õΩ,

4.  ¿ÑÑ¨~°∞, Ñ¨O_»∞¡, QÆ∞A˚ =∞iÜ«Ú =∞O^Œ∞Å 

`«Ü«∂sÖ’#∞.

5.   ̂ Œ∞ã¨∞ÎÅ g∞^Œ QÆÅ „wã¨∞#∞  =∞iÜ«Ú 

=∞~°HõÅ#∞ `˘ÅyOK«∞@‰õΩ.

Ñ¨@=Ú 3.30 H∆Í~°=ÚÅ LÑ¨Ü≥∂QÆ=ÚÅ∞.

=∞~°HõÅ#∞ `˘ÅyOK«∞@

„Ñ¨Ü≥∂QÆâßÅHÍ~°Hõ=Ú
ÃÑ„\’eÜ«∞O â◊√kúKÕÜ«Ú@

HÍy`«Ñ¨Ù Ñ¨i„â◊=∞

ã¨|∞ƒ

=∞O^Œ∞Å∞ 

H∆Í~°=ÚÅ 
LÑ¨Ü≥∂QÆ=ÚÅ∞

P=∞¡ =~°¬=Ú#∞ QÆ∞iOz K«iÛ^•ÌO 

 (`«~°QÆux J<ÕHõ ã¨=¸Ç¨Å∞QÍ qÉèílOK«O_ç.

 (P=∞¡ =~°¬=Ú#∞ QÆ∞iOz g∞ `«~°QÆu QÆkÖ’  Jxfl ã¨=¸Ç¨Ï=ÚÅ`À 

K«iÛOK«∞=Ú =∞iÜ«Ú Ñ¨iã¨~°=ÚÅÃÑ· ^•x „Ñ¨ÉèÏ==Ú#∞ QÆ∞iOz 

‰õΩ¡Ñ¨Î=ÚQÍ „"åÜ«∞O_ç. 

 ( „Ñ¨u ã¨=¸Ç¨ÏÑ¨Ù <åÜ«∞‰õΩ_çx "åi Jaè„áêÜ«∂Å#∞ K≥Ñ¨Ê=∞#O_ç.

 (Láê^è•ºÜ«Ú_»∞ ã¨∂H©∆‡HõiOz =ÚyOÑ¨Ù K≥áêÊe.
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Ï̋#
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ß¢ã̈
Î=

Ú

g∞‰õΩ `≥Å∞™ê g∞‰õΩ `≥Å∞™ê

=∞# r~å‚â◊Ü«∞=Ú ‰õÄ_® P=∞¡=Ú#∞ 

L`«ÊuÎKÕÜ«Ú#x =∞# HõO^ŒiH© `≥Å∞ã¨∞. 

u<ÕO^Œ∞‰õΩ „áê~°OaèOz# "≥O@<Õ, r~°‚ „H˜Ü«∞#∞ 

„áê~°OaèOK«∞@H˘~°‰õΩ r~å‚â◊Ü«∞=ÚÖ’ P=∞¡=Ú 

„ã¨qOK«|_»∞#∞. P=∞¡`«fi ã¨=∞ã¨ºÅ∞, `«~°∞K«∞QÍ 

=∞#=Ú u<Õ PÇ¨~°Ñ¨^•~°÷=ÚÅ=Å# QÍ‰õΩO_® 

P=∞¡Ñ¨Ù Ju „™ê==ÚÃÑ· P^è•~°Ñ¨_»∞#∞. x*ÏxH˜ 

H˘xfl PÇ¨~°Ñ¨^•~°÷=ÚÅ∞ P=∞¡`«fi=Ú#∞ 

`«yæOK«∞@‰õΩ LÑ¨Ü≥∂QÆÑ¨_»∞#∞. r~å‚â◊Ü«∞=ÚÖ’x 

P=∞¡`«fi=Ú#∞ `«yæOK«∞@Ö’ áêÅ∞ J`«ºO`« 

LÑ¨Ü≥∂QÆHõ~°=ÚQÍ =ÙO_»∞#∞.  

`«@ã‘÷Hõ~°}=Ú

P=∞¡=ÚÅ∞ he e@‡ãπ#∞ Z~°∞Ñ¨Ù ~°OQÆ∞Ö’xH˜ =∞iÜ«Ú H∆Í~°=ÚÅ∞ Z„~° e@‡ãπ#∞ he ~°OQÆ∞Ö’xH˜ 

=∂~°∞Û#x g∞H˜k=~°ˆH `≥eÜ«Ú#∞. JO^Œ∞=Å# Jq aè#fl ~°™êÜ«∞# ^èŒ~°‡=ÚÅ#∞ HõeyÜ«ÚO_»∞#∞. XHõ 

P=∞¡=Ú#∞ H∆Í~°=Ú`À HõeÑ≤#Ñ¨Ù_»∞ Uq∞ [~°∞QÆ∞`«∞O^Œx g∞~°∞ J#∞H˘O@∞<åfl~°∞? „H˜Ok Hõ$`«º=Ú#∞ KÕ^•ÌO.

Hõ$`«º=Ú 3.15                                               =∞#O Ñ¨ije^•ÌO

 L^ÕÌâ◊=Ú: P=∞¡=Ú,  H∆Í~°=Ú KÕ`« `«@ã‘÷HõiOK«|_»∞#∞ Jx K«∂Ñ¨Ù@.

 (  XHõ Ñ¨sHõ∆<åoHõ#∞ fã¨∞H˘x ^•xÖ’xH˜ 5 q∞.b. ™È_çÜ«∞O ÃÇ·Ï„_®ÔH·û_£ (HÍã≤ìH± ™È_») #∞ KÕ~°ÛO_ç.

 (  JO^Œ∞Ö’xH˜ 2–3 K«∞Hõ¯Å∞ Ñ¶‘<åÑ¨Îe<£ #∞ HõÅÑ¨QÍ „^•=}=Ú QÆ∞ÖÏa ~°OQÆ∞Ö’H˜ =∂~°_»=Ú#∞ 
g∞~°∞ K«∂_»=K«∞Û#∞.

 (  ã¨[Å ÃÇ·Ï„_ÀHÀ¡iH± P=∞¡=Ú#∞ x^è•#=ÚQÍ ÉÁ@∞¡QÍ HõÅ∞Ñ¨Ù=Ú =∞iÜ«Ú Uq∞ [~°∞QÆ∞<À K«∂_»∞=Ú.

 (  ~°OQÆ∞ J^Œ$â◊º=∞QÆ∞#∞.

 (  H∆Í~°=Ú Ñ¨ÓiÎQÍ P=∞¡=ÚKÕ `«@ã‘÷Hõ~°}=Ú K≥Ok#^Œx `≥eÜ«ÚK«∞#flk. 

XHõ P=∞¡ [Å„^•=}O H∆Í~° [Å„^•=}=Ú`À 

HõÅã≤#Ñ¨Ù_»∞, Ô~O_»∞ „^•=}=ÚÅ∞ XHõ ^•x 

„Ñ¨ÉèÏ==Ú#∞ =∞iÜ≥ÚHõ\˜ `«@ã‘÷Hõ~°}=Ú 

K≥OkOK«∞H˘#∞#∞. ã¨iÜ≥ÿ∞# Ñ¨i=∂}=ÚÅÖ’ 

XHõ P=∞¡ [Å„^•=}=Ú =∞iÜ«Ú XHõ H∆Í~° 

[Å„^•=}=Ú HõÅã≤#Ñ¨Ù_»∞, P=∞¡=Ú Ü≥ÚHõ¯ 

P=∞¡`«fi=Ú =∞iÜ«Ú H∆Í~°=Ú Ü≥ÚHõ¯ H∆Í~°`«fi=Ú 

Ô~O_»∞#∂ HÀÖ’Ê=Ù#∞. U~°Ê_ç# „^•=}=Ú 

P=∞¡=Ú HÍx H∆Í~°=Ú HÍx HÍ^Œ∞. `«@ã‘÷Hõ~°}=Ú 

[iy# "≥O@<Õ Ñ¨sHõ∆<åoHõ#∞ `å‰õΩ=Ú. Uq∞ 

QÆ=∞xOK≥^Œ=Ù? `«@ã‘÷Hõ~°} K«~°ºÖ’ ZÅ¡Ñ¨C_»∂ 

L+¨‚=Ú "≥Å∞=_»∞#∞. "≥Å∞=_ç# L+¨‚=Ú, q∞„â◊=∞=Ú 

Ü≥ÚHõ¯ LëÈ‚„QÆ`«#∞ ÃÑOK«∞#∞.  
`«@ã‘÷Hõ~°} K«~°ºÖ’ XHõ „H˘`«Î Ñ¨^•~°÷=Ú 

U~°Ê_»∞#∞. nx<Õ Å=}=Ú JO^Œ∞~°∞. 

Å=}=Ú P=∞¡, H∆Í~° ÖËHõ `«@ã¨÷ ã¨fiÉèÏ==Ú#∞ 

Hõey=ÙO_»=K«∞Û#∞. 

XHõ P=∂¡xH˜˜ =∞iÜ«Ú XHõ H∆Í~åxH˜ =∞^èŒºQÆÅ 

K«~°º#∞ `«@ã‘÷Hõ~°} K«~°ºQÍ x~°fizOK«=K«∞Û#∞. 

D q^è•#=ÚÖ’ Å=}=Ú =∞iÜ«Ú h~°∞ 

U~°Ê_»_»=Ú`À áê@∞ L+¨‚=Ú ‰õÄ_® "≥Å∞=_»∞#∞. 

ã¨Å∂ÊùºiH± P=∞¡=Ú (H2SO4) 
'~°™êÜ«∞<åÅ ~åA— Jx  
JO\Ï~°∞. ZO^Œ∞Hõ#QÍ 
Ñ¨i„â◊=∞ÅÖ’ nxH˜ ZO`À 
„áê=ÚYº`« =ÙOk. XHõ 
^Õâ◊=Ú Ü≥ÚHõ¯ Pi÷Hõ 
ã≤÷u J<Õk P ^Õâ◊=ÚÖ’ 
LÑ¨Ü≥∂yOKÕ ã¨Å∂ÊùºiH± 
P=∞¡Ñ¨Ù Ñ¨i=∂}=ÚÃÑ· 
P^è•~°Ñ¨_çÜ«ÚO_»∞#∞.  
áÈ¡~Àã¨Å∂ÊùºiH± P=∞¡=Ú 
(HFSO3) J#∞#k „Ñ¨Ñ¨OK«=Ú 
Ö’<Õ |Å"≥∞ÿ# P=∞¡O.

P=∞¡=Ú + H∆Í~°=Ú   Å=}=Ú + h~°∞ + L+¨‚=Ú  
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Å=}=Ú

XHõ P=∞¡=Ú#∞, XHõ H∆Í~°=Ú`À `«@ã‘÷HõiOz#Ñ¨Ù_»∞ U~°Ê_»∞ Ñ¨^•~°÷=Ú#∞ Å=}=Ú Jx JO^Œ∞~°∞. 

™È_çÜ«∞O ÃÇ·Ï„_®ÔH·û_£ + ÃÇ·Ï„_ÀHÀ¡iH± P=∞¡=Ú   ™È_çÜ«∞O HÀ¡Ô~·_£ + h~°∞ + L+¨‚=Ú   
          (H∆Í~°=Ú)             (P=∞¡=Ú)      (Å=}=Ú)

Ñ¨\˜ìHõ 3.8

P=∞¡=Ú ¿Ñ~°∞ 
U~°Ê_»∞ 

Å=}=Ú
Å=}=ÚÅ ¿Ñ~°∞¡

HCl HÀ¡Ô~·_£
™È_çÜ«∞O HÀ¡Ô~·_£, HÍÑ¨~ü HÀ¡Ô~·_£ =∞iÜ«Ú ÃÑ¶„iH± 

HÀ¡Ô~·_£

HNO3 <≥·„>Ë\ò
™È_çÜ«∞O <≥·„>Ë\ò, HÍÑ¨~ü <≥·„>Ë\ò =∞iÜ«Ú ÃÑ¶„iH± 

<≥·„>Ë\ò

Å=}=Ú Ü≥ÚHõ¯ LÑ¨Ü≥∂QÆ=ÚÅ∞

Ñ¨\˜ìHõ  3.9

Å=}=Ú ¿Ñ~°∞ LÑ¨Ü≥∂QÆ=Ú

=∂#= â◊s~°=Ú#‰õΩ

HÍe¬Ü«∞O á¶ê¿ãÊù\ò, HÍe¬Ü«∞O ÖÏˆHì\ò, 

ÃÑ¶„~°ãπ ã¨ÖËÊ\ò, ™È_çÜ«∞O HÀ¡Ô~·_£ 

"≥Ú^ŒÅQÆ∞#q.

=∂#= ^ÕÇ¨Ï=Ú ã¨„Hõ=ÚQÍ Ñ¨xKÕÜ«Ú@‰õΩ

WO\˜ J=ã¨~°=ÚÅ‰õΩ

1. ™È_çÜ«∞O HÀ¡Ô~·_£

2. ™È_çÜ«∞O Éˇ· HÍ~˘ƒ<Õ\ò

3.  P¢~°÷Ü«Ú`« á⁄\Ï+≤Ü«∞O 

JÅ∂ºq∞xÜ«∞O ã¨ÖËÊù\ò

PÇ¨~°=Ú#∞ xÅfiÜ«ÚOK«∞@‰õΩ =∞iÜ«Ú 

PÇ¨Ï~°=Ú#‰õΩ ~°∞zx KÕ~°∞Û@‰õΩ LÑ¨Ü≥∂QÆÑ¨_»∞#∞.

~˘>ˇìÅ `«Ü«∂sÖ’ =∞iÜ«Ú #∞~°∞QÆ∞ xK«∞Û 

áêhÜ«∞=ÚÅÖ’ h\˜x â◊√„ÉèíÑ¨~°K«∞@‰õΩ. 

áêi¢âßq∞Hõ J=ã¨~°=ÚÅ‰õΩ

1.   ™È_çÜ«∞O HÍ~˘ƒ<Õ\ò

2.   HÍÑ¨~ü ã¨ÖËÊù\ò

3.   á⁄\Ï+≤Ü«∞O <≥·„>Ë\ò

KåHõe ™È_® `«Ü«∂sH˜ 

H©@Hõ ã¨OÇ¨i}˜QÍ 

`«∞áêH˜ á⁄_çx `«Ü«∂~°∞KÕÜ«Ú@‰õΩ
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Ñ¨\˜ìHõ#∞ ã¨fiO`«OQÍ xOÑ¨Ù=Ú. 

Ñ¨\˜ìHõ 3.10

P=∞¡=ÚÅ∞ H∆Í~°=ÚÅ∞

1. Wk Ñ¨ÙÅ¡x ~°∞zx Hõey =ÙO_»∞#∞. 

2. Wq Z„~° e@‡ãπ#∞ heQÍ =∂~°∞Û#∞.

3. g\˜Ü«∞O^Œ∞ ÃÇ·Ï„_À[<£ LO_»∞#∞. 

4. ™ê^è•~°}=ÚQÍ Wq L`«Î=∞ q^Œ∞º`ü 

"åÇ¨ÏHõ=ÚÅ∞. 

1. Éè∫uHõ =∂~°∞ÊÅ∞ ™ê^è•~°}OQÍ kfiQÆ`«=ÚÅ∞, ~°™êÜ«∞xHõ =∂~°∞ÊÅ∞ JkfiQÆ`«=ÚÅ∞ „H˜Ok =∂~°∞ÊÅ#∞ 

Éè∫uHõ =∞iÜ«Ú ~°™êÜ«∞xHõ =∂~°∞ÊÅ∞QÍ =sæHõiOK«∞=Ú.   

a) QÆ∞_»∞¤#∞ #∂<≥Ö’ "ÕK«∞@            b)ÃÑ„\’Öò HÍÅ∞Û@   c) J^ŒÌ=Ú#∞ Ñ¨QÆ∞ÅQ˘@∞ì@ 

d) áêÅ#∞O_ç ÃÑ~°∞QÆ∞ `«Ü«∂~°QÆ∞@     e) ¢ã≤ÊOQ∑ ã¨OHÀzOK«∞@  

f) H˜~°}[#º ã¨OÜ≥∂QÆ „H˜Ü«∞     g) r~°‚„H˜Ü«∞

2. H©@Hõ=ÚÅ #∞O_ç HÍáê_»∞@‰õΩ ‰õΩ=∂~ü ~°ã¨QÆ∞O_»¡#∞ `«# c~°∞"åÖ’ =ÙOK≥#∞. H˘kÌ ~ÀAÅ `«~åfi`«, 

~°ã¨QÆ∞O_»∞¡ z#flqQÍ Hõ#|_ç#q. D =∂~°∞Ê‰õΩ QÆÅ HÍ~°}=Ú#∞ `≥Å∞Ê=Ú? D „Ñ¨„H˜Ü«∞ ¿Ñˆ~q∞\˜?

3.3.3. x`«ºrq`«=ÚÖ’ `«@ã‘÷Hõ~°}=Ú

áêi„âßq∞Hõ =º~°÷=ÚÅ∞:
J<ÕHõ Ñ¨i„â◊=∞Å =º~°÷Ñ¨^•~°÷=ÚÅÖ’ 

P=∞¡=ÚÅ∞O_»∞#∞. D =º~°÷=ÚÅ#∞ h\˜Ö’xH˜ 

KÕ~°∞Û@ ^•fi~å KÕÑ¨ =∞iÜ«Ú W`«~° r=~åâ◊√Å∞#∞ 

P=∞¡=ÚÅ∞ K«OÑ¨Ù#∞. JO^Œ∞=Å# D =º~°÷=ÚÅ#∞ 

H∆Í~° Ñ¨^•~°÷=ÚÅ∞ HõeÑ≤ `«@ã‘÷HõiOK≥^Œ~°∞.

=∞$uÎHõ ã¨O~°Hõ∆}:
~°™êÜ«∞xHõ Z~°∞=ÙÅ∞ JkèHõ=ÚQÍ "å_»_»=Ú 

=Å# =∞$uÎHõ P=∞¡`«fi=Ú#∞ á⁄O^Œ∞#∞. =∞$uÎHõ 

P=∞¡ ã¨fiÉèÏ==Ú#∞ Hõey#Ñ¨C_»∞ Ñ¨O@Å∞ ÉÏQÆ∞QÍ 

ÃÑ~°∞QÆ=Ù. JO^Œ∞=Å# H∆Í~°=ÚÅ#∞ KÕ~°Û=Öˇ#∞. 

=∞$uÎHõ H∆Í~° ã¨fiÉèÏ==Ú#∞, Hõey#, ¿ãO„nÜ«∞ 

Ñ¨^•~°÷=Ú P=∞¡=ÚÅ#∞ "≥Å∞=iOz, =∞$uÎHõ 

H∆Í~°ã¨fiÉÏ==Ú#∞ `«@ã‘÷HõiOK«∞#∞.

JriÎ:
 =∞# r~å‚â◊Ü«∞=ÚÖ’ ÃÇ·Ï„_ÀHÀ¡iH± P=∞¡=Ú 

=ÙO_»∞#∞. Wk PÇ¨~°=Ú#∞ r~°‚=Ú K≥OkOK«∞@‰õΩ 

LÑ¨Ü≥∂QÆÑ¨_»∞#∞. r~å‚â◊Ü«∞=ÚÖ’ JkèHõ P=∞¡=Ú 

=Ù#fl Jk JriÎ ÖËHõ r~°‚ ã¨=∞ã¨º‰õΩ ̂ •i fÜ«Ú#∞. 

XH˘¯Hõ¯ ™êi Wk ÉÏ^è•Hõ~°=ÚQÍ =ÙO_»∞#∞. 

"≥∞wfl+≤Ü«∞O áêÅÖÏO\˜ P=∞¡ x~Àkèx KÕiÛ 

Z‰õΩ¯=QÍ =Ù#fl P=∞¡=Ú#∞, `«@ã‘÷HõiOÑ¨=K«∞Û#∞. 

p=∞ ‰õΩ@∞ì@:
p=∞ ‰õΩ\˜ì#Ñ¨Ù_»∞, Jk K«~°‡OÖ’xH˜ 

P=∞¡„^Œ==Ú (á¶êi‡H± P=∞¡O) #∞ K˘Ñ≤ÊOÑ¨KÕÜ«Ú#∞. 

P=∞¡ „Ñ¨ÉèÏ==Ú#∞, `«_ç =O@ ™È_® ÖËHõ ˆHÅ"≥∞ÿ<£ 

„^•=}=Ú (lOH± HÍ~˘ƒ<Õ\ò)`À ~°∞^Œ∞Ì@ ^•fi~å 

`«@ã‘÷HõiOK«=K«∞Û#∞ 

=¸ÖÏºOHõ#=Ú (Evaluation)
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3. Hõ=∞Å `«O„_ç XHõ PÑ≤Öò Ñ¨O_»∞#∞ `≥KåÛ~°∞. J`«#∞ Ñ¨O_»∞#∞ =ÚHõ¯Å∞QÍ HõuÎiOz P"≥∞‰õΩ WKåÛ_»∞. 
H˘O`« ã¨=∞Ü«∞O `«~åfi`« Jk QÀ^Œ∞=∞~°OQÆ∞‰õΩ =∂iOk. P"≥∞ QÀ^Œ∞=∞~°OQÆ∞#∞ K«∂ã≤, Jk ZÖÏ 
[iyO^Œx `«O„_ç QÍix J_çÔQ#∞. P"≥∞ `«O„_ç ã¨=∂^è•#"Õ∞"≥∞ÿÜ«ÚO@∞Ok?

4. ‰õΩ@∞ì@

 ̀ Õ<≥ \©ÔQÅ∞ ‰õΩ\˜ì#Ñ¨Ù_»∞ KåÖÏ ÉÏ^è•Hõ~°=ÚQÍ LO_»∞#∞. g∞ ¿ãflÇ≤Ï`«∞_çfl `Õ<≥\©QÆ ‰õΩ\˜ì#, 

g∞ˆ~q^èŒ=ÚQÍ J`«xH˜ ã¨Ç¨Ü«∞Ñ¨_≥^Œ~°∞?

a) J`«x KÕuÃÑ· U Ñ¨^•~°÷=Ú#∞ ~°∞^≥Ì^Œ~°∞?

b) P Ñ¨^•~°÷=Ú U ~°™êÜ«∞# Ñ¨^•~°÷=Ú#∞ HõeyÜ«ÚO_»∞#∞?

5. „H˜Ok "å\˜H˜ HÍ~°}q∞=fiO_ç

a) JriÎ =∂„`«ÅO^Œ∞ H∆Í~°=ÚO_»∞#∞. ZO^Œ∞=Å#?

b) ZO^Œ∞=Å¡ ã¨=Ú„^Œ f~°„áêO`«=ÚÅO^Œ∞ W#∞Ñ¨ =ã¨∞Î=ÙÅ∞ `˘O^Œ~°QÍ „`«∞Ñ¨C Ñ¨@∞ì<À 

q=iOK«∞=Ú. 

6. Jx~ÀaH± ÉÏH©ìiÜ«∂ [O`«∞ =º~°÷Ñ¨^•~°÷=ÚÅ#∞ ‰õΩà◊√§#@∞¡ KÕã≤ r= "åÜ«Ú=ÙÅ#∞ U~°Ê~°∞K«∞#∞ 

(=∂~°∞Ê A). r="åÜ«Ú=Ù#∞ WO^èŒ#=ÚQÍ =∞O_çOK≥^Œ~°∞ (=∂~°∞ÊB). D Ô~O_»∞ =∂~°∞ÊÅ‰õΩ 

ã¨O|OkèOz# „Ñ¨=K«#=ÚÅ∞ „H˜O^Œ x=fi|_ç#q. Uk ã¨iÜ≥ÿ∞#^À `≥Å∞Ê=Ú.  

i) A- J#∞#k XHõ ~°™êÜ«∞xHõ =∂~°∞Ê

ii) B - J#∞#k XHõ ~°™êÜ«∞xHõ =∂~°∞Ê

     iii) A =∞iÜ«Ú B Ô~O_»∞#∂ ~°™êÜ«∞xHõ =∂~°∞ÊÅ∞

7. H˘Ü«∞º#∞ HÍÅ∞Û@ =∞iÜ«Ú H˘Ü«∞º#∞ z#fl=ÚHõ¯Å∞QÍ HÀÜ«Ú@ J<Õq Ô~O_»∞ aè#fl =∂~°∞ÊÅ∞, 
HÍ~°}=Ú#∞ `≥Å∞Ñ¨Ù=Ú. 

8. H˜Ok "å\˜x [`«Ñ¨~°K«∞=Ú. :

a) qxQÆ~ü `«_ç ã¨∞#fl=Ú

b) áêÅ∞ Jã≤\˜H± P=∞¡=Ú

c) zO`«Ñ¨O_»∞ "≥∞wfl+≤Ü«∞O áêÅ∞

d) HÍe¬Ü«∞O PÔH·û_»∞ ÖÏH˜ìH± P=∞¡=Ú

e) "≥∞wfl+≤Ü«∞O ÃÇ·Ï„_®ÔH·û_£ \Ï~åìiH± P=∞¡=Ú

9. „H˜Ok MÏmÅ#∞ Ñ¨ÓiOÑ¨Ù=Ú:

a) P=∞¡=ÚÅ∞______________(KÕ^Œ∞/Ñ¨ÙÅ¡x) ~°∞zx Hõey=ÙO_»∞#∞. 

b) „H˘"˘fiuÎx =∞O_çOK«∞@ XHõ __________ (Éè∫uHõ/~°™êÜ«∞xHõ) =∂~°∞Ê‰õΩ 

L^•Ç¨Ï~°}

c) ™ê^è•~°}=ÚQÍ LÑ¨Ü≥∂yOK«∞ H˘xfl ã¨Ç¨Ï[ ã¨∂zHõÅ∞ ________, ________
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10.  XHõ `å*Ï (`«∞Ñ¨CÑ¨\ìx) W#∞Ñ¨ ã‘Å#∞ =∞iÜ«Ú „`«∞Ñ¨C Ñ¨\˜ì# W#∞Ñ¨ ã‘Å#∞ fã¨∞H˘#∞=Ú. XHõ 

ã¨∞uÎ`À "å\˜x H˘@∞ì=Ú. "å\˜Ö’ Uk |Å"≥∞ÿ#^À g∞ˆ~ `≥Å∞ã¨∞HÀO_ç. ZO^Œ∞=Å#?

 Ü«∞`«fl=ÚÅ∞

1.  g∞ QÆ$Ç¨Ï=Ú#O^Œ∞ Hõ#|_Õ =ã¨∞Î=ÙÅ Ñ¨\˜ìHõ#∞ `«Ü«∂~°∞KÕã≤ =∞iÜ«Ú "å\˜x P=∞¡, H∆Í~° ÖËHõ Å=}=ÚÅ∞QÍ 

=sæHõiOK«∞=Ú. "å\˜x D H˜Ok ~°Hõ=ÚÅ∞QÍ qÉèílOz „"åÜ«Ú=Ú.:
a) ™êfl#Ñ¨Ù QÆk =ã¨∞Î=ÙÅ∞ (ã¨|∞ƒ, _ç@~°˚O@∞¡, „H˜q∞<åt#∞Å∞ "≥Ú^ŒÅQÆ∞#q)

b) ™œO^Œ~°º™ê^èŒ#=ÚÅ∞ (Ö’+¨<£Å∞, ëêOÑ¨ÙÅ∞ "≥Ú^ŒÅQÆ∞#q)

c) PÇ¨~° =ã¨∞Î=ÙÅ∞ (T~°QÍÜ«∞, x=∞‡HÍÜ«∞, J[#"≥∂\’, ™È_®h~°∞)

d) W`«~°=ÚÅ∞ (HÍ~°∞ ÉÏº@sÅ∞, j`«bHõ~°}∞Å∞, H˜\˜H©Å#∞ â◊√„Éèí=ÚKÕÜ«Ú#q, H©@Hõ<åt#∞Å∞, 

"≥Ú^ŒÅQÆ∞#q)

2.  Z„~°QÀã¨∞#∞Ñ¨Ü≥∂yOz XHõ ã¨Ç¨Ï[ ã¨∂zHõ#∞ ̀ «Ü«∂~°∞KÕÜ«∞O_ç. g∞ ã¨g∞Ñ¨=Ú#O^Œe aè#fl h\˜ =∂kiÅ#∞ 

¿ãHõiOz "å\˜x ã¨∂zHõ`À Ñ¨sH˜∆OK«∞=Ú. Jq P=∞¡, H∆Í~° ÖËHõ `«@ã¨÷"≥∂ Hõ#∞HÀ¯O_ç? g∞ Ñ¨ijÅ#Å#∞ 

XHõ Ñ¨\˜ìHõÖ’ „"åÜ«∞O_ç. ã¨iÜ≥ÿ∞# QÆ_çÖ’ \˜H± ( ) KÕÜ«∞O_ç. Ñ¶¨e`«=ÚÅ#∞ K«iÛOK«O_ç. 

h\˜ =∂kiÅ∞ P=∞¡=Ú H∆Í~°=Ú `«@ã¨÷=Ú

=∂ki - 1
=∂ki – 2
=∂ki – 3
=∂ki – 4
=∂ki – 5

"Õˆ~fi~°∞ =∂kiÅ#∞ =sæHõiOz# `«~°∞"å`«, U U =∂kiÅ#∞ (a)„`åQÆ∞@‰õΩ (b) L`«∞‰õΩ@‰õΩ (c) 
=º=™êÜ«∞™êQÆ∞‰õΩ (d) ™êfl<åxH˜ LÑ¨Ü≥∂y™êÎ~À `≥ÅÑ¨O_ç.  

FURTHER REFERENCE

Books 
1) Introductory Chemistry - M Katyal, Oxford University press, New Delhi

2) Advanced Organic Chemistry – Bahl and Arun Bahl Johnson

Websites
http://chemistry.about.com/library/btacid.quiz.htm
http://www. chem4kids.com/files/read-acidbase.html
http://www funsci.com/fun3-en/acids/acids htm
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    XHõ ~ÀA L^ŒÜ«∞O =∞^èŒ∞ Ü≥ÚHõ¯ <å#fl `«# Ñ≤Å¡Å‰õΩ XHõ L`åûÇ¨ÏHõ~°"≥∞ÿ# "å~°Î#∞ `≥eáê~°∞. 

<å#fl :  Ñ≤Å¡Å∂ ! `˘O^Œ~°QÍ ã≤^ŒÌ=∞=fiO_ç.   HõÖÏÊHõ¯OÖ’x WOk~åQÍOnè J}∞ Ñ¨iâ’^èŒ# ̂HO„^Œ=Ú#∞ 

ã¨O^Œi≈OK«∞@‰õΩ =∞#=Ú "≥à◊§É’`«∞<åfl=Ú. 

=∞^èŒ∞:  HõÖÏÊHõ¯OÖ’ ˆHO„^ŒHõ iÜ«∂Hõì~°∞ L#fl^•?

<å#fl :  L#flk.   QÆ_çz# ÃãÅ=ÙÅÖ’ =∞#O "Õ∞@∂ì~°∞ P#Hõ@ìÖ’ QÆÅ [Åq^Œ∞º`ü ˆHO„^ŒOÖ’  ZÖÏ  

q^Œ∞º`«∞Î#∞ L`«ÊuÎ KÕã¨∞Î<åfl~À K«∂âßO.   JO`«HõO>Ë =Ú#∞Ñ¨\˜ ÃãÅ=ÙÅÖ’ Z#∂fl~°∞Ö’ QÆÅ 

ÉÁQÆ∞æ#∞ LÑ¨Ü≥∂yOKÕ L+¨‚ q^Œ∞º`ü  ˆHO„^•xfl =∞#=Ú ã¨O^Œi≈OKå=Ú.   HÍ=Ù#, D™êi 

ˆHO„^ŒHõ â◊H˜Î`À  Ñ¨xKÕ¿ã HõÖÏÊHõ¯O  J}∞  q^Œ∞º`ü  ̂HO„^•xH˜  q∞=∞‡efl  fã¨∞ÔHà◊§É’`«∞<åfl#∞.   

=∞^èŒ∞ : PÇ¨! Wk KåÖÏ =∞Oz q+¨Ü«∞O <å<åfl. q^Œ∞ºK«ÛùH˜Î ˆHO„^•Å#∞ ã¨O^Œi≈Oz JHõ¯_» ZÖÏ  

        q^Œ∞ºK«ÛùH˜Îx L`«ÊuÎ KÕ™êÎ~À `≥Å∞ã¨∞HÀ=_»O <å‰õΩ KåÖÏ ã¨O`ÀëêxflK≥Û#∞.

<å#fl : "‰q^Œ∞ºK«ÛùH˜Î QÆ∞iOz h=Ù h Éè∫uHõ âß„ã¨Î `«~°QÆuÖ’ =∞iO`« <Õ~°∞ÛH˘O\Ï=Ù".

               "=∞# ^≥·#Ok# rq`«OÖ’ q^Œ∞ºK«ÛùH˜Î =ÚYºáê„`« =Ç≤Ïã¨∞Î#flk. q^Œ∞ºK«ÛùH˜Î ÖËx rq`åxfl  

TÇ≤ÏOK«_»O Hõ+̈ì̀ «~°O. q Œ̂∞ºK«ÛùH̃Î =∞# Ñ̈#∞Å#∞ ã̈ÅÉèí̀ «~°O KÕã≤Ok, =∞# rq`åxfl  ™œHõ~°º=O «̀O KÕã≤Ok. 

g∞~°∞ U U ã¨O^èŒ~åƒùÖ’¡ q^Œ∞ºK«ÛùH˜Îx LÑ¨Ü≥∂y™êÎ~À K≥Ñ¨ÊQÆÅ~å ?"

HõÖÏÊHõ¯O J}∞q^Œ∞º`ü ˆHO„^Œ=Ú
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 q^Œ∞ºK«ÛùH˜ÎKÕ |Å∞ƒ "≥Å∞QÆ∞@  =Å#  pHõ\’¡   

=∞#O K«∂_»QÆÅ∞QÆ∞`«∞<åfl=Ú.

 q^Œ∞ºK«ÛùH˜ ÎKÕ á⁄~ÚºÖ’ "Õ_çx L`«ÊuÎ KÕã≤ 

=∞#=Ú PÇ¨~åxfl =O_»QÆÅ∞QÆ∞`«∞<åfl=Ú.

 =∞#=Ú >ˇeá¶È<£Ö’ =∂\Ï¡_»∞#Ñ¨Ù_»∞ =∞# 

=∂@Å#∞ fQÆÅQÆ∞O_® „Ñ ¨ã ¨iOÑ¨* ËÜ«Ú@Ö’ 

q^Œ∞ºK«ÛùH˜Î LÑ¨Ü≥∂QÆÑ¨_»∞`«∞#flk.

 „Ñ¨Ü«∂}˜‰õΩÅ#∞ XHõ KÀ@#∞O_ç =∞iÜ≥ÚHõ 

KÀ\˜H˜ `«fi~°QÍ fã¨∞ÔHà◊§_®xH˜ q^Œ∞º`ü Ô~·à◊√§ 

LÑ¨Ü≥∂yOK«|_»∞`«∞#flq.

  =∞# x`«º rq`«OÖ’  XHõ ÉèÏQÆ"≥∞ÿ áÈ~Ú# =∞iÜ«Ú  

H˜¡+¨ì"≥∞ÿ# QÆ}#Å∞ KÕ¿ã HõOÑ¨Óº@~°∞¡ q^Œ∞ºK«ÛùH˜ÎKÕ 

Ñ¨xKÕ™êÎ~Ú.

= ∞i  q^ Œ ∞ ºK « Û ù H ˜ Î x  = ∞#O ZH õ ¯_ ç# ∞O_ ç 

á⁄O^Œ∞K«∞<åfl=Ú?

QÆ$Ç¨ÅÖ’ , áê~î °âßÅÖ’¡ =∞#O qxÜ≥∂yOKÕ 

q^Œ∞ºK«ÛùH˜Îx =∞#O ã¨g∞Ñ¨OÖ’x ã¨Éò¿ãì+¨<£Å #∞O_ç 

á⁄O^Œ∞K«∞<åflO. ã¨Éò¿ãì+¨<£Å‰õΩ ÃÑ^ŒÌ ÃÑ^ŒÌ q^Œ∞º`ü 

xÅÜ«∂Å #∞O_ç q^Œ∞º`«∞Î JO^Œ∞`«∞Ok. q^Œ∞º`ü 

xÅÜ«∂Å∞ q^Œ∞º`ü ˆHO„^Œ=ÚÅ #∞O_ç q^Œ∞ºK«ÛùH˜Îx 

á⁄O^Œ∞`å~Ú. q^Œ∞º`ü xÅÜ«∂Å #∞O_ç  q^Œ∞ºK«ÛùH˜Î 

fQÆÅ ̂ •fi~å P~ÀÇ̈Ï} Ñ̈i=~°ÎHÍÅ‰õΩ KÕi "å\̃KÕ q Œ̂∞º ǜ 

FÖËìl JkèHõiOÑ¨|_»∞`«∞Ok. nx =¸ÅOQÍ q^Œ∞º`«∞Î 

JkèHõ ^Œ∂~åÅ‰õΩ „Ñ¨Ü«∂}˜OK«QÆÅ^Œ∞.  ã¨Éò¿ãì+¨#¡Ö’ QÆÅ 

Ñ¨i=~°ÎHÍÅ∞ D q^Œ∞º`«∞Î FÖËìlx `«yæOz, HõÔ~O@∞ 

ã¨ ÷OÉÏÅ‰õΩ J=∞iÛ# Ñ¨i=~° ÎHÍÅ‰õΩ KÕ~°"Õ™êÎ~Ú. 

g\˜#∞O_ç q^Œ∞ºK«ÛùH˜Î QÆ$Ç¨Å‰õΩ , áê~î°âßÅÅ‰õΩ, W`«~° 

Éèí=<åÅ‰õΩ =∞iÜ«Ú J=ã¨~°"≥∞ÿ# ã¨÷ÖÏÅ‰õΩ ã¨~°Ñ¶¨~å 

KÕÜ«∞|_»∞`«∞Ok. 

q Œ̂∞ºK«ÛùH̃Î ĤO„^•ÅÖ’ ÃÑ Œ̂Ì ÃÑ Œ̂Ì K«„HÍÅ∞O\Ï~Ú.  

g\˜x @Ô~·ƒ<£Å∞  (turbines) JO\Ï~°∞. g\˜Ö’ 

QÍe=∞~°ÅÖ’ LO_Õ  `≥~°KåÑ¨Å (Ô~Hõ¯Å) =Öˇ 

 XHõ ã¨~°à◊"≥∞ÿ# q^Œ∞º[˚#xÖ’, JÜ«∞™ê¯O`«O 

Ü≥ÚHõ¯ Ô~O_»∞ ^èŒ$"åÅ =∞^èŒº „Éèíq∞OK«QÆÅ XHõ 

fQÆK«∞@ì LO@∞Ok. Wk „Éèíq∞OK«∞#Ñ¨Ù_»∞, P 

fQÆK«∞@ìÖ’ q^Œ∞º`ü „Ñ¨"åÇ¨ÏO U~°Ê_»∞`«∞Ok. 

   @Ô~·ƒ<£ÅÖ’x Ô~Hõ¯Å g∞^Œ∞QÍ "Õ_ç h\˜ Pqi 

„Ñ¨=Ç≤ÏOK«_»O =Å# @Ô~·ƒ#∞ „Éèíq∞ã¨∞ÎOk. D 

„Éèí=∞}=Ú W~°∞ã¨∞#∞ „Éèíq∞OÑ¨KÕã¨∞ÎOk. W~°∞ã¨∞ 

q Œ̂∞º[̊#xÖ’x fQÆK«∞@ì#∞ „Éèíq∞OÑ̈*ËÜ«∞_»O =Å# 

q^Œ∞º[˚#x #∞O_ç =∞#‰õΩ q^Œ∞ºK«ÛùH˜Î Åaèã¨∞ÎOk. 

 h\˜x "Õ_ç KÕÜ«∞@O ^•fi~å @Ô~·ƒ<£Å#∞ 

„Éèíq∞OÑ̈*Ë¿ã h\̃ Pqi Åaèã̈∞ÎOk. H˘xfl q Œ̂∞ºK«ÛùH̃Î 

ˆHO„^•ÅÖ’ h\˜x "Õ_ç KÕÜ«∞\ÏxH˜ ÉÁQÆ∞æ, #∂<≥ 

ÖË^• ã¨Ç¨Ï["åÜ«Ú=Ù =O\˜ tÖÏ[ WO^èŒ<åÅ#∞ 

LÑ¨Ü≥∂y™êÎ~°∞. JO^Œ∞=Å# g\˜x L+¨‚ q^Œ∞º`ü 

ˆHO„^Œ=ÚÅ∞ (thermal Power stations) 
JO^Œ∞~°∞. 

 J}∞ q^Œ∞ºK«ÛùH˜ Î ˆHO„^•ÅÖ’ (Nuclear 
Power stations) Ü«Úˆ~xÜ«∞O#∞ qKÕÛù^Œ#O 

KÕÜ«∞_»O =Å# "≥Å∞=_Õ â◊H˜Î`À h\˜x "Õ_ç KÕ™êÎ~°∞. 

 [Å q^ Œ∞ºK «Û ùH ˜ Î  ˆHO„^•ÅÖ’  (Hydro 
- electric)  "ÕQÆOQÍ  „Ñ¨=Ç≤ÏOKÕ   h~°∞  

@Ô~·ƒ<£Å#∞ „Éèíq∞OÑ¨*Ëã¨∞ÎOk. 

U@"åÅ∞QÍ ÖËHõ =OÑ¨ÙQÍ J=∞i# Ô~Hõ¯Å∞O\Ï~Ú.  

h\˜ „Ñ¨"åÇ¨ÏO ÖË^• PqiKÕ`«  Wq  „uÑ¨Ê|_»`å~Ú. 

D @Ô~·ƒ#∞¡ XHõ W~°∞ã¨∞ ã¨Ç¨Ü«∞O`À q^Œ∞º`ü 

[#ˆ~@~üÅ`À ã¨O^è•xOK«|_»`å~Ú.

q^Œ∞º[˚#x  [GENERatoR] :

q^Œ∞º[˚#x Ñ¨@=Ú 4.2

@Ô~·ƒ<£    Ñ¨@=Ú 4.1
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4.1. q^Œ∞º`ü Ñ¶¨∞@=Ú (ELECtRIC  CELL)

q^Œ∞º`ü  Ñ¶ ¨∞@=Ú  J#∞#k q^Œ∞ºK«Û ùH˜ Îx 

JOkOKÕ XHõ Ñ¨iHõ~°=Ú. ~°™êÜ«∞xHõ â◊H˜Îx 

q^Œ∞º`ü â◊H˜ ÎQÍ =∂Ô~Û_ç Ñ¨iHõ~°=Ú#∞ 

q^Œ∞º`ü Ñ¶¨∞@=Ú JO^Œ∞~°∞. 

  q^Œ∞º`ü Ñ¶¨∞@=Ú Ô~O_»∞ Ö’Ç¨ÏÑ¨Ù Ñ¨ÅHõÅ#∞ 

HõeyÜ«ÚO@∞Ok. g\̃<Õ „ è̂Œ∞"åÅ∞ JO\Ï~°∞. 

D Ô~O_»∞ „^èŒ∞==ÚÅ#∞ q^Œ∞º`ü qâı¡+¨º=Ú 

J#∞ ~°™êÜ«∞# Ñ¨^•~°÷=ÚÖ’ LOK«∞^Œ∞~°∞. 

   ~°™êÜ«∞xHõ K«~°º=Å# XHõ „ è̂Œ∞=O ̂ èŒ<å"Õâßxfl 

=∞~˘Hõ „^èŒ∞=O |∞∞}Ï"Õâßxfl á⁄O^Œ∞`å~Ú, 

JO^Œ∞=Å# q^Œ∞º`ü „Ñ¨"åÇ¨ÏO U~°Ê_»∞`«∞Ok.

Ñ¨@=Ú 4.3

Pã¨H˜ÎHõ~° x[=Ú :
`«q∞à◊<å_»∞ =ÚO^ŒO[Ö’#∞#flk.

Ñ¨=#â◊H˜Î XHõ =ÚYº"≥∞ÿ#, Lz`«"≥∞ÿ#, Ñ¨Ù#~°∞`åÊ^ŒHõ~°, 

ã¨fiK«Ûù"≥∞ÿ#, HÍÅ∞+¨º=Ú ÖËx â◊H˜Î =#~°∞ JQÆ∞#∞. ÃÑ^ŒÌ QÍe=∞~°Å∞ 

Ñ¨=#â◊H˜Îx q^Œ∞ºK«ÛùH˜ÎQÍ =∂~°∞Û`å~Ú. `«q∞à◊<å_»∞ 5000MW 

J`«ºkèHõ Ñ¨=#â◊H˜Î L`«ÊuÎ ™ê=∞~°÷º=Ú QÆey ÉèÏ~°`« ^Õâ◊=ÚÖ’ 

"≥Ú^Œ\˜ ™ê÷#OÖ’#∞#flk. ̀ «q∞à◊<å_»∞Ö’ QÍe=∞~°Å∞ QÆÅ ã¨÷Å=ÚÅ∞ 

KåÖÏ =~°‰õΩ `«∂`«∞Î‰õΩ_ç, Hõ<åº‰õΩ=∂i, =∞iÜ«Ú u~°∞#ÖËfie 

lÖÏ¡ÅÖ’ QÆÅ=Ù.  

"≥Ú@ì"≥Ú^Œ\˜ q^Œ∞º`ü Ñ¶¨∞@=Ú Å∂~¸ QÍÖÏfih  
(Luigi Galvani)  J#∞ W@b ^Õâ◊ âß¢ã¨ÎA˝xKÕ `«Ü«∂~°∞ 

KÕÜ«∞|_ç#k. JÅ™êûO„_À "ÀÖÏì J#∞ âß¢ã¨ÎA˝xKÕ 

=∞iO`« Jaè=$kú KÕÜ«∞|_ç#k. `«~°∞"å`« Jk 

WOHõ#∂ Jaè=$kúKÕÜ«∞|_ç #g# Ñ¶¨∞@=ÚQÍ#∂, \ÏiÛ         

ÉÏº@sQÍ#∞ ~°∂á⁄OkOK«|_ç#k. WÑ¨Ê\˜Ö’, =∞#‰õΩ 

sKås˚ (Ñ¨Ù#~å"Õâ◊=Ú K≥OkOK«QÆÅ) H∆Í~° Ñ¶¨∞@=ÚÅ∞ 

=∞iÜ«Ú ™œ~° Ñ¶¨∞@=ÚÅ∞ ‰õÄ_® ÅÉèíº=∞QÆ∞K«∞#flq. 

™œ~°Ñ¶¨∞@=ÚÅ∞ HÍOuâ◊H˜Îx q^Œ∞ºK«ÛùH˜ÎQÍ =∂~°∞Û`å~Ú.   
Å∂~¸ QÍÖÏfih

q^Œ∞º`ü Ñ¶¨∞\ÏÅÖ’x ~°HÍÅ∞:

Ñ¶¨∞\ÏÅÖ’ Ô~O_»∞ ~°HÍÅ∞ QÆÅ=Ù .

„áê^îèŒq∞Hõ Ñ¶¨∞\ÏÅ∞ (Primary cells):

 Wq Ñ̈ÓiÎQÍ LÑ̈Ü≥∂yOKÕâßHõ áê~°"ÕÜ«∞|_»̀ å~Ú. 

UÅ#QÍ g\˜x Ñ ¨ Ù#~å" Õâ ◊Ñ ¨~ °K «Ö Ë=Ú. g\˜x 

"å_»∞`«∞#fl ã¨=∞Ü«∞OÖ’ "å\˜Ö’x ~°™êÜ«∞#=∞O`å 

qxÜ≥∂QÆ"≥∞ÿáÈ «̀∞Ok. HÍ|>Ëì g\̃x Ñ̈Ù#~å"Õâ◊Ñ̈~°K«ÖË=Ú.

L^•: QÆ_çÜ«∂~åÅ∞, \Ï~üÛÅ∞, _çl@Öò KÕu QÆ_çÜ«∂~åÅ∞, 

ĤÅ∞¯ÖË@~ü "≥ÚII "å\̃Ö’ "å_»|_Õ Ñ¶∞̈\ÏÅ∞.

kfifÜ«∞ Ñ¶¨∞\ÏÅ∞ (secondary cells)  ÖËHõ

xÅfi Ñ¶¨∞\ÏÅ∞ (storage cells)

 kfifÜ«∞ Ñ¶ ¨∞\ÏÅ#∞ J<ÕHõ™ê~°∞ ¡ Ñ¨Ù#~å"Õâ◊ 

Ñ¨~°K«QÆÅ=Ú. HÍ|\˜ì =∞~°Å =∞~°Å "å_»∞H˘#=K«∞Û#∞.

 L^•: "åÇ¨Ï<åÅ∞, ÃãÖò á¶È<£Å∞, J`«º=ã¨~° náêÅ 

(Emergency Lights) ÅÖ’ "å_»|_Õ Ñ¶¨∞\ÏÅ∞.
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Ñ¨@=Ú 4.4

„H˜Ok z„`«=ÚÅ#∞ QÆ=∞xOz "å\˜Ö’ q^Œ∞º`ü Ñ¶¨∞@=Ú`À Ñ¨xKÕÜ«Ú#q =∞iÜ«Ú Ñ¨xKÕÜ«∞x "å\˜x 

=sæHõiOz „"åÜ«∞O_ç.

j`«bHõ~°} Ü«∞O„`«=Ú

"≥∞ÿ„HÀ"Õ"£ á⁄~Úº

KÕu QÆ_çÜ«∂~°=Ú HõOÑ¨Óº@~ü P@ÉÁ=∞‡ (q^Œ∞º`«∞Î`À 

Ñ¨xKÕÜ«Ú#k) 

q^Œ∞º`ü Ô~·Å∞|O_ç ˆHÅ∞¯ÖË@~ü 

^Œ∂~°^Œi≈x ÃãÖòá¶È<£ QÀ_» QÆ_çÜ«∂~°=Ú

Button cells

9V Battery

AAA
AAAA

C

D

AA

Ñ¶¨∞\ÏÅ Ñ¨i=∂}ÏÅ∞

=∞# x`«º rq`«OÖ’ LÑ¨Ü≥∂yOKÕ Ñ¶¨∞\ÏÅ∞ "å\˜ Ñ¨i=∂}ÏÅ∞
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XHõ Ñ¶¨∞@=Ú =∞iÜ«Ú XHõ |Å∞ƒ 

HõÅ∞Ñ¨|_ç# =ÅÜ«∞=Ú

4.2. q^Œ∞º`ü =ÅÜ«∞=Ú

XHõ q^Œ∞º`ü Ñ¶¨∞@=Ú Ü≥ÚHõ¯ ̂ èŒ# „^èŒ∞==Ú #∞O_ç |∞∞} „^èŒ∞==Ú#‰õΩ q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOK«∞ ã¨O=$`« 

=∂~°æ=Ú#∞ q^Œ∞º`ü =ÅÜ«∞=Ú JO^Œ∞~°∞. 

™ê^è•~°}=ÚQÍ XHõ q^Œ∞º`ü =ÅÜ«∞OÖ’:
 a)   q^Œ∞º`ü „Ñ¨"åÇ¨Ï =¸Å=Ú - Ñ¶¨∞@=Ú ÖË^• ÉÏº@s  
 b)  J#∞ã¨O^è•# fQÆÅ∞ – q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú H˘~°‰õΩ 
 c) q^Œ∞º`ü#∞ qxÜ≥∂yOK«∞ Ñ¨iHõ~°=Ú – |Å∞ƒ 
 d)  H© ÖË^• ã≤fiKü – Wk =ÅÜ«∞=ÚÖ’ q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú#∞ HõeyOK«∞@‰õΩ ÖË^• xÅ∞Ñ¨Ù@‰õΩ 

LÑ¨Ü≥∂QÆÑ¨_»∞`«∞Ok. =ÅÜ«∞=ÚÖ’ q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOKÕ@Ñ¨Ù_»∞ ^•xx =¸Ü«∞|_ç# ÖËHõ ã¨O=$`« 

=ÅÜ«∞=Ú (closed circuit) JO^Œ∞~°∞.   q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOK«#Ñ¨Ù_»∞ P  =ÅÜ«∞=Ú#∞ ̀ ≥~°z# =ÅÜ«∞=Ú 

(open circuit) JO^Œ∞~°∞. 

Ñ¨@=Ú 4.5

Ñ¨@=Ú 4.6

(a) (b) (c)

D „H˜Ok z„`åÅ#∞ QÆ=∞xOK«O_ç.

ÃÑ·# K«∂Ñ≤# z„`åÅÖ’ ZO^Œ∞Ö’<≥·<å |Å∞ƒ "≥Å∞QÆ∞`«∞O^•? ZO^Œ∞HÀ K≥Ñ¨ÊQÆÅ~å?

  (a)Ö’ q^Œ∞º`«∞Î#∞ JOkOKÕ [#Hõ=Ú ÖË^Œ∞.

  (b)Ö’ q^Œ∞º`«∞Î ã¨~°Ñ¶¨~å JQÆ∞@‰õΩ J=ã¨~°"≥∞ÿ# fQÆ ÖË^Œ∞.

  (c)Ö’ =∂~°æ=Ú YO_çOK«|_ç Ü«Ú#flk ÖË^• Jã¨OÑ¨ÓiÎQÍ L#flk.

HÍ=Ù# ÃÑ·# K«∂Ñ≤# U z„`åÅÖ’#∞ |Å∞ƒ "≥Å∞QÆ^Œ∞.

q Œ̂∞º ǜ =ÅÜ«∞OÖ’ „Ñ̈=Ç≤Ïã̈∞Î#fl q Œ̂∞º ǜ „Ñ̈"åÇ̈xfl 

H˘Å=_®xH˜ QÍÅfi<Àg∞@~ü (Galvanometer) 
J<Õ Ñ¨iHõ~åxfl LÑ¨Ü≥∂y™êÎ=Ú. QÍÅfi<Àg∞@~ü 

QÆ∞O_® q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOK«∞#Ñ¨Ù_»∞ JO^Œ∞Ö’x 

ã¨∂zHõ P=~°Î#=Ú K≥O^Œ∞`«∞Ok.

g∞‰õΩ `≥Å∞™ê



q^Œ∞ºK«ÛùH˜Î 

119

q
*

Ï̋#
 âß¢ã̈

Î=
Ú

(a) (b)
(c)

(d)

(e)

(f)

Ñ¶¨∞@=Ú`À |Å∞ƒ HõÅÑ¨_ç# qq^èŒ Ñ¨^Œú`«∞Å#∞ QÆ=∞xOK«O_ç.

WO^Œ∞Ö’ U =ÅÜ«∞=ÚÖ’ |Å∞ƒ "≥Å∞QÆ∞#∞? ZO^Œ∞HÀ K≥Ñ¨ÊQÆÅ"å?

Hõ$`«º=Ú 4.1         =∞#O Ñ¨ije^•ÌO

x=∞‡Ñ¨O_»∞ q^Œ∞º`ü Ñ¶¨∞@=Ú:

J=ã¨~°"≥∞ÿ#q : XHõ x=∞‡Ñ¨O_»∞, 5 ÃãO.g∞ ~åy fQÆ, Ô~O_»∞ áê¡ã≤ìH± 

|O^èŒHõ Ñ¨Ó`« QÆÅ fQÆÅ∞, XHõ W#∞Ñ¨ pÅ, XHõ QÍÅfi<Àg∞@~°∞.

 1. x=∞‡Ñ¨O_»∞#∞ XHõ |Å¡ÃÑ· #eÑ≤ Ö’Ñ¨e ~°ã¨Ü«Ú`« 

ÉèÏQÆ=∞O`«Ü«Ú UHÆ=∞QÆ∞#@∞¡ KÕÜ«∞O_ç.

 2. áê¡ã≤ ìH± |O^èŒHõ fQÆÜ≥ÚHõ¯ XHõ H˘##∞ ~åy fQÆ‰õΩ 

ã̈O è̂•xOK«O_ç. ~åy fQÆ#∞ x=∞‡Ñ̈O_»∞Ö’xH̃ „QÆ∞K«ÛO_ç. fQÆ Ü≥ÚHȭ  

=∞~˘Hõ H˘##∞ QÍÅfi<Àg∞@~°∞ Ü≥ÚHõ¯ XHõ H˘# (terminal) ‰õΩ 
HõÅÑ¨O_ç.

 3. WOH˘Hõ áê¡ã≤ìH± |O^èŒHõfQÆ Ü≥ÚHõ¯ XHõ H˘##∞ pÅ‰õΩ          

K«∞@ìO_ç. ~åy fQÆ#∞O_ç 3 ÃãO.g∞ ^Œ∂~°OÖ’ LO_Õ@@∞¡ pÅ#∞ 

‰õÄ_® x=∞‡Ñ¨O_»∞ÃÑ· „QÆ∞K«ÛO_ç.

 4. WÑ¨ÙÊ_»∞ QÍÅfi<Àg∞@~°∞Ö’ JÑ¨=~°Î#=Ú U~°Ê_»∞@#∞ 

QÆ=∞xOK«O_ç. WHõ¯_» x=∞‡~°ã¨O q^Œ∞ºkfiâı¡+¨ºOQÍ#∞ ~åyfQÆ =∞iÜ«Ú W#∞Ñ¨ pÅÅ∞ 

„ è̂Œ∞"åÅ∞QÍ#∞ Ñ̈xKÕ™êÎ~Ú.  X̂H XHõ x=∞‡Ñ̈O_»∞ Ñ¶̈∞@=Ú U~°ÊiKÕ q Œ̂∞º ǜ „Ñ̈"åÇ̈Ï=Ú  J «̀ºÅÊ=Ú 

HÍ=Ù#, W@∞=O\˜ =¸_»∞ ÖËHõ <åÅ∞QÆ∞ Ñ¶¨∞\ÏÅ#∞ XHõ\˜QÍ ã¨O^è•x¿ãÎ XHõ LED x "≥eyOK«=K«∞Û#∞.

 ÃÑ· Hõ$`«ºOÖ’ ~åy fQÆ ^èŒ# ^èŒ$==ÚQÍ#∞, pÅ |∞∞} ^èŒ$==ÚQÍ#∞, x=∞‡~°ã¨O q^Œ∞º`ü 

qâı¡+¨º=ÚQÍ#∞ Ñ¨xKÕ™êÎ~Ú.

 x=∞‡ Ñ̈O_»∞‰õΩ | Œ̂∞Å∞ |OQÍà◊ ̂ Œ∞OÑ̈ ÖË̂ • c\ò ~°∂\ò =O\̃ HÍÜ«∞QÆ∂~°Å`À D „Ñ̈Ü≥∂QÆ=Ú#∞ 

„Ñ¨Ü«∞uflOK«O_ç. Jq ‰õÄ_® q^Œ∞ºK«ÛùH˜Îx L`«ÊuÎ KÕ™êÎÜ«∂?
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4.3. zÇ¨Ïfl=ÚÅ∞ ÖËHõ QÆ∞~°∞ÎÅ∞ (SYMBOLS) 

q^Œ∞º`ü =ÅÜ«∞OÖ’ ™ê^è•~°}OQÍ LÑ¨Ü≥∂yOKÕ qq^èŒ q^Œ∞º`ü Ñ¨iHõ~åÅ zÇ¨Ïfl=ÚÅ∞ „H˜Ok Ñ¨\˜ìHõÖ’ 

K«∂Ñ≤OK«|_çÜ«Ú#flq. 

=.ã¨O. 
 Ñ¨iHõ~°=Ú 

¿Ñ~°∞
Ñ¨@=Ú   zÇ¨Ïfl=Ú   q=~°}

1. Ñ¶¨∞@=Ú

á⁄_»=Ù w`« ^èŒŒ# 

„^èŒ∞==Ú#∞ 

=∞iÜ«Ú á⁄\˜ì w`« 

|∞∞} „^èŒ∞==Ú#∞ 

ã¨∂z™êÎ~Ú. 

 2. ÉÏº@s

Ô~O_»∞ ÖËHõ 

JO`«Hõ<åfl Z‰õΩ¯= 

Ñ¶¨∞@=ÚÅ#∞ 

HõeÑ≤#Ñ¨Ù_»∞ ÉÏº@s 

U~°Ê_»∞#∞. 

3. ã≤fiKü (H©)

ã≤fiKü OFF Ö’ 

QÆÅ^Œ∞ (ÖËHõ) 

=ÅÜ«∞=Ú 

`≥izÜ«Ú#flk. 

ã≤fiKü ON Ö’ QÆÅ^Œ∞. 

(ÖËHõ) =ÅÜ«∞=Ú 

=¸Ü«∞|_ç L#flk. 

4. |Å∞ƒ

"≥ÅQÆx |Å∞ƒ

"≥Å∞QÆ∞`«∞#fl |Å∞ƒ

5. J#∞ã¨O^è•# 

fQÆÅ∞

qq^èŒ Ñ¨iHõ~°=ÚÅ#∞ 

ã¨O^è•xOK«∞@‰õΩ

zÇ¨Ïfl=ÚÅ∞ (QÆ∞~°∞ÎÅ∞) ZO^Œ∞‰õΩ?

XHõ q^Œ∞º`ü =ÅÜ«∞=Ú#∞ QÆ∞iOz q=iOK«∞@‰õΩ P =ÅÜ«∞=Ú#∞ Ñ¨ÓiÎQÍ wÜ«∞=Öˇ#∞.    =ÅÜ«∞=ÚÖ’ 

L#fl ÉÏº@sÅ∞, |Å∞ƒÅ#∞ XH˘¯Hõ¯~°∂ qq^èŒ ~°∂áêÅÖ’ w™êÎ~°∞. nxH˜ Z‰õΩ¯= ã¨=∞Ü«∞=Ú Ñ¨@∞ì#∞. 

JO`ÕQÍHõ uHõ=∞Hõ#∞ Hõeyã¨∞ÎOk.  W@∞=O\˜ ã¨=∞ã¨ºÅ#∞ f~°∞Û@‰õΩ XH˘¯Hõ¯ Ñ¨iHõ~åxH˜ XH˘¯Hõ¯ 

xs‚`« zÇ¨Ïfl=ÚÅ#∞ LÑ¨Ü≥∂yOKåe. 
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4.4. q^Œ∞º`ü ã≤fiKü  (ELECTRIC SWITCH)

    |Å∞ƒ ÖËHõ q^Œ∞º`ü Ñ¶¨OHÍÅ#∞ ON ÖËHõ OFF KÕÜ«Ú@‰õΩ =∞#=Ú ^Õxx  LÑ¨Ü≥∂y™êÎ=Ú? 

nxH˜ "å_»|_Õ ™ê^èŒ#=Ú#∞ ã≤fiKü (switch) ÖË^• H© (key) JO^Œ∞~°∞. XHõ q^Œ∞º`ü =ÅÜ«∞=Ú#∞ 

`≥~°K«∞@‰õΩ ÖËHõ =¸Ü«Ú@‰õΩ q^Œ∞º`ü ã≤fiKü J#∞ ™ê^èŒ#=Ú LÑ¨Ü≥∂QÆÑ¨_»∞`«∞Ok.

ã≤fiKü K #∞ =¸ã≤#Ñ¨Ù_»∞ P =ÅÜ«∞=Ú Ñ¨ÓiÎ J=Ù`«∞Ok. =ÅÜ«∞=ÚÖ’ q^Œ∞º`«∞Î 

„==Ç≤Ïã¨∞ÎOk,  |Å∞ƒ "≥Å∞QÆ∞`«∞Ok. 

 ã≤fiKü K #∞ `≥~°z#Ñ¨Ù_»∞ P =ÅÜ«∞=Ú ã¨O=$`« =ÅÜ«∞=ÚHÍ^Œ∞. JÑ¨Ù_»∞ =ÅÜ«∞=ÚÖ’ 

q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOK«^Œ∞,  |Å∞ƒ "≥Å∞QÆ^Œ∞. 

          ã≤fiKü OFF ã≤÷uÖ’ L#fl =ÅÜ«∞=Ú OFF  ã≤÷ux ã¨∂zOK«∞ =ÅÜ«∞=Ú

Ñ¨@=Ú 4.8

ã≤fiKü ON ã≤÷uÖ’ L#fl =ÅÜ«∞=Ú

ON ã≤÷ux ã¨∂zOK«∞ =ÅÜ«∞=Ú

Ñ¨@=Ú 4.7

PÖ’zOK«O_ç....

|Å∞ƒÖ’x `«O`«∞=Ù (Filament) 
`≥yáÈ~Ú#Ñ¨Ù_»∞ |Å∞ƒ 

"≥Å∞QÆ∞`«∞O^•? ZO^Œ∞‰õΩ?
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Hõ$`«º=Ú 4.2                   <Õ#∞ KÕ™êÎ#∞

XHõ ã¨~°à◊"≥∞ÿ# ã≤fiKü#∞ `«Ü«∂~°∞ KÕÜ«Ú@

<å‰õΩ J=ã¨~°#"≥∞ÿ#q: XHõ "≥∞`«Îx H˘Ü«∞º Ñ¨ÅHõ, XHõ 

HÍy`«Ñ¨Ù H˜¡|∞ƒ, Ô~O_»∞ `«ÅÑ≤#∞flÅ∞, =¸_»∞ |O^èŒHõ 

fQÆÅ∞, Ç¨ÏŸÅ¤~°∞`À ‰õÄ_ç# z#fl |Å∞ƒ =∞iÜ«Ú XHõ 

ÉÏº@s.

 1. Ô~O_»∞ `«ÅÑ≤#∞flÅ‰õΩ Ô~O_»∞ fQÆÅ z=~°Å#∞ 

HõeÑ≤ux. XHõ pÅ#∞ H˘Ü«∞º k"≥∞‡ÃÑ· „QÆ∞zÛux.

 2. Ô~O_»= `«ÅÑ≤#∞fl#∞ ¿ÑÑ¨~°∞ H˜¡|∞ƒ QÆ∞O_® ^Œ∂iÛ 

`«~°∞"å`« H˘Ü«∞ºÑ¨ÅHõÃÑ· "≥Ú^Œ\˜ `«ÅÑ≤#∞fl #∞O_ç  

1 ÃãO.g∞ ^Œ∂~°OÖ’ LO_»∞#@∞¡ „QÆ∞zÛux.

 3. `«Ü«∂Ô~·# ã≤fiKü#∞ Ñ¨sH˜∆OK«_®xH˜, U^≥·<å XHõ 

fQÆ Ü≥ÚHõ¯ ¿ãfiKåÛù z=~°#∞ ÉÏº@s Ü≥ÚHõ¯ ^èŒ# 

^èŒ$==Ú#‰õΩ HõeÑ≤ux.

 4. ã≤fiKü =^ŒÌQÆÅ WOH˘Hõ fQÆ Ü≥ÚHõ¯ ¿ãfiKåÛùz=~°#∞ 

|Å∞ƒ Ü≥ÚHõ¯ XHõ z=~°‰õΩ HõeÑ≤ux.

 5. =¸_»= fQÆ`À ÉÏº@s Ü≥ÚHõ¯ |∞∞}^èŒ$==Ú#∞ 

=∞iÜ«Ú |Å∞ƒ Ü≥ÚHõ¯ =∞iÜ≥ÚHõ z=~°#∞ HõeÑ≤ux.

 6. H˜¡|∞ƒ#∞ [iÑ≤ Ô~O_»∞ Ñ≤#∞flÅ#∞ `åH˜OK«QÍ |Å∞ƒ 

"≥Å∞QÆ∞`«∞Ok, 

JO>Ë <å ã≤fiKü `«Ü«∂Ô~·#k.

  ZÅ¢H˜ìH± DÖò (Electric eel) J#∞#k 

XHõ q^Œ∞º`ü KÕÑ¨. Wk Z~°#∞ "Õ\Ï_»∞@‰õΩ 

=∞iÜ«Ú P`«‡~°Hõ∆} H˘~°‰õΩ |Å"≥∞ÿ# q^Œ∞º`ü 

ëêH± (shocks)Å#∞ L`«ÊuÎ KÕÜ«∞QÆÅ^Œ∞. 

   Wq ̂ ŒH˜∆} J"≥∞iHÍÖ’x J"Õ∞*Ï<£ =∞iÜ«Ú 

Xi<ÀHÀ #^Œ∞Å J_»∞QÆ∞ ÉèÏQÆ=ÚÅÖ’ 

x=ã≤ã¨∞Î<åfl~Ú. 

g∞‰õΩ `≥Å∞™ê

ZÅ¢H˜ìH± DÖò



q^Œ∞ºK«ÛùH˜Î 

123

q
*

Ï̋#
 âß¢ã̈

Î=
Ú

Hõ$`«º=Ú 4.3                                                 <Õ#∞ KÕ™êÎ#∞

<å‰õΩ HÍ=Åã≤#q : XHõ ÉÏº@s, H©, z#fl |Å∞ƒ, áê¡ã≤ìH± ¿ã¯Å∞, H˘Ü«∞º ¿ã¯Å∞, ~åy fQÆ, Ö’Ç¨ÏÑ¨Ù 

`åà◊=Ú, Ö’Ç¨ÏÑ¨Ù Ñ≤#∞fl =∞iÜ«Ú QÍA Hõ_ç¤ "≥∞IIq.

1. J#∞ã¨O^è•# fQÆÅ#∞ LÑ¨Ü≥∂yOz Ñ¨@=ÚÖ’ K«∂Ñ≤# q^èŒ=ÚQÍ HõeÑ≤    

 =ÅÜ«∞=Ú#∞ U~°Ê~°zux.

2.  A =∞iÜ«Ú B H˘#Å =∞^èŒº qq^èŒ =ã¨∞Î=ÙÅ#∞ HõeÑ≤ux.

3. H© #∞ =¸ã≤ (P<£ KÕã≤) |Å∞ƒ "≥ey#^• ÖË^• Jx Ñ¨sH˜∆Ozux. D Ñ¨iâ’^èŒ<å   

 q=~°=ÚÅ#∞ ã¨iÜ≥ÿ∞# QÆ_çÖ’ ã¨i (  ) QÆ∞~°∞Î`À #"≥∂^Œ∞ KÕã≤ux.

=.ã¨O.   =ã¨∞Î=Ù   |Å∞ƒ "≥Å∞QÆ∞#∞   |Å∞ƒ "≥ÅQÆ^Œ∞

1. Ö’Ç¨ÏÑ¨Ù `åà◊=Ú

2. H˘Ü«∞º ¿ã¯Å∞

3. áê¡ã≤ìH± ¿ã¯Å∞

4. Ñ≤#∞fl

5. ~åyfQÆ

6. QÍAHõ_ô¤

(B)

(a)

4.  ~åy fQÆ, Ö’Ç̈ÏÑ̈Ù Ñ≤#∞fl =∞iÜ«Ú Ö’Ç̈ÏÑ̈Ù ̀ åà◊=Ú "≥ÚII =ã̈∞Î=ÙÅ#∞ =ÅÜ«∞OÖ’ ã̈O è̂•xOz#Ñ̈Ù_»∞ 

|Å∞ƒ "≥ÅQÆ_®xfl QÆ=∞xOzux. J#QÍ, D =ã̈∞Î=ÙÅ QÆ∞O_® q Œ̂∞º «̀∞Î „Ñ̈=Ç≤Ïã̈∞ÎO Œ̂x, JO Œ̂∞=Å#<Õ 

=ÅÜ«∞O Ñ¨Ó~°Î~ÚO^Œh `≥Å∞ã¨∞H˘#QÆÅ#∞.

5.  H˘Ü«∞º ¿ã¯Å∞, áê¡ã≤ìH± ¿ã¯Å∞ =∞iÜ«Ú QÍA Hõ_ô¤Å#∞ =ÅÜ«∞OÖ’  HõeÑ≤#Ñ¨Ù_»∞ |Å∞ƒ "≥ÅQÆÖË^Œx 

QÆ=∞xOzux. J#QÍ D =ã¨∞Î=ÙÅQÆ∞O_® q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOK«^Œh, JO^Œ∞=Å¡<Õ =ÅÜ«∞O Ñ¨ÓiÎ 

HÍÖË^Œx `≥Å∞ã¨∞H˘#QÆÅ#∞.

  ÃÑ· Hõ$`«º=ÚÖ’ Ñ¨ijeOz# "å\˜x |\˜ì =∞#=Ú =ã¨∞Î=ÙÅ#∞ q^Œ∞º`ü "åÇ¨ÏHÍÅ∞ =∞iÜ«Ú 

q^Œ∞º`ü |O^èŒHÍÅ∞QÍ qÉèílOK«=K«∞Û#∞.
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4.5. q^Œ∞º`ü "åÇ¨ÏHÍÅ∞ =∞iÜ«Ú |O^èŒHÍÅ∞

q^Œ∞º`ü "åÇ¨ÏHÍÅ∞(Conductors): ̀ «=∞ QÆ∞O_® 

q^Œ∞º`«∞Î#∞ „Ñ¨=Ç≤ÏOÑ¨*Ë¿ã =ã¨∞Î=ÙÅ#∞ q^Œ∞º`ü 

"åÇ¨ÏHÍÅ∞ JO^Œ∞~°∞. 

L^•:   ~åy, W#∞=Ú, "≥O_ç =O\˜ Jxfl Ö’Ç¨Ï=ÚÅ∞ 

=∞iÜ«Ú =∂#= â◊s~°=Ú.

q^Œ∞º`ü |O^èŒHÍÅ∞(Insulators): `«=∞QÆ∞O_® 

q^Œ∞º`«∞Î#∞ „Ñ¨=Ç≤ÏOÑ¨*ËÜ«∞x =ã¨∞Î=ÙÅ#∞ q^Œ∞º`ü 

|O^èŒHÍÅ∞ JO^Œ∞~°∞. 

L^•: áê¡ã≤ìH±, H˘Ü«∞º, ~°|ƒ~°∞ =∞iÜ«Ú QÍA.

HõÔ~O@∞ Ñ¨x 

KÕÜ«Ú"å~°∞ ZO^Œ∞‰õΩ 

~°|ƒ~°∞ KÕu `˘_»∞QÆ∞Å#∞, 

HÍe `˘_»∞QÆ∞Å#∞ 

"å_»∞^Œ∞~°∞. 

PÖ’zOK«O_ç.... 

HõÔ~O@∞ Ñ¨x KÕÜ«Ú"åi KÕu `˘_»∞QÆ∞Å∞ 

~åy fQÆ     Ñ¨@=Ú 4.9 H˘Ü«∞º     Ñ¨@=Ú 4.10

4.6.  q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú =Å# U~°Ê_»∞ L+¨‚ Ñ¶¨e`«=Ú (HEATING EFFECT OF CURRENT)

 =~å¬Å∞ =∞iÜ«Ú L~°∞=ÚÅ ã¨=∞Ü«∞=ÚÖ’ PHÍâ◊=ÚÖ’ "≥∞~°∞Ñ¨Ù U~°Ê_»_®xfl QÆ=∞xOzu~å? 

Ô~O_»∞ P"Õâ◊Ñ¨Ói`« "Õ∞Ñ¶¨∂Å =∞^èŒº# q^Œ∞º`«∞ÎKÕ U~°Ê_Õ ÉèÏs q∞}∞‰õΩ<Õ =∞#O "≥∞~°∞Ñ¨Ù JO\ÏO. 

"≥∞~°∞Ñ¨Ù(Ñ≤_»∞QÆ∞) Éèí∂q∞x `åH˜#Ñ¨Ù_»∞ JHõ¯_ç <ÕÅ =∞O_ç áÈ=Ù@ ÖË^• K≥@∞¡ HÍeáÈ=Ù@ [~°∞QÆ∞#∞.

q^Œ∞º`«∞Î K≥@¡Ö’xH˜ „Ñ¨=Ç≤ÏOK«_»O =Å#<Õ Jq HÍeáÈ`å~Ú.

XHõ fQÆ QÆ∞O_® q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOK«∞@#∞ =∞#=Ú K«∂_»QÆÅ=∂?

 fQÆ ^•fi~å q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOK«∞@#∞ =∞#=Ú K«∂_»ÖË=Ú. HÍh q^Œ∞º`ü „Ñ¨"åÇ¨ÏÑ¨Ù Ñ¶¨e`åÅ#∞ 

ã¨Êi≈OK«QÆÅ=Ú =∞iÜ«Ú K«∂_»QÆÅ=Ú.

 XHõ ã¨#flx fQÆ#∞ ÉÏº@s Ü≥ÚHõ¯ Ô~O_»∞ „^èŒ∞"åÅ =∞^èŒº HõÅÑ¨O_ç.  H˘kÌ ÃãHõ#¡¡ `«~°∞"å`« ^•xx 

`åHõO_ç. g∞~°∞ U J#∞Éèí∂ux á⁄O^Œ∞^Œ∞~°∞? Jk "Õ_çQÍ ÖË^•? HÍ^Œ∞, Jk "Õ_çQÍ LO@∞Ok.  nxH˜ 

HÍ~°}=Ú U=∞x q=iOK«QÆÅ~å?

 XHõ fQÆÖ’ q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOK«_»O =Å# Ñ¶¨e`«OQÍ L+¨‚=Ú L`«ÊuÎ JQÆ∞#∞. q^Œ∞º`ü „Ñ¨"åÇ¨ÏO 

=Å# L+¨‚O L`«ÊuÎ JQÆ∞@‰õΩ QÆÅ HÍ~°}=Ú#∞  g∞~°∞ g∞ ÃÑ· `«~°QÆ`«∞ÅÖ’ <Õ~°∞ÛH˘#É’=ÙK«∞<åfl~°∞.
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q^Œ∞º`ü W¢ã‘ÎÃÑ>ˇì

LuH˜# |@ìÅÖ’x 

 =Ú_»`«Å#∞  

`˘ÅyOK«∞@‰õΩ 

LÑ¨Ü≥∂QÆÑ¨_»∞#∞.   

q^Œ∞º`ü ‰õΩOÑ¨\˜

\© ÖË^• HÍÑ¶‘ 

`«Ü«∂~°∞ 

KÕÜ«Ú@‰õΩ, h\˜x 

"Õ_ç KÕÜ«Ú@‰õΩ 

LÑ¨Ü≥∂QÆÑ¨_»∞#∞.  

q^Œ∞º`ü \’ã¨ì~°∞

~˘>ˇìÅ#∞ HÍÅ∞Û@‰õΩ    
LÑ¨Ü≥∂QÆÑ¨_»∞#∞. 

q^Œ∞º`ü |Å∞ƒ

q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOz#Ñ¨Ù_»∞ 

|Å∞ƒÖ’x Ñ¶≤Å"≥∞O@∞ 

"Õ_»=Ù`«∞Ok.  `≥Å¡QÍ "≥ey 

HÍOux "≥^Œ[Å∞¡`«∞Ok. 

Hõ$`«º=Ú 4.4                      <Õ#∞ KÕ™êÎ#∞

<å‰õΩ J=ã¨~°"≥∞ÿ#q: 

=¸_»∞ 1.5v Ñ¶¨∞\ÏÅ∞, =¸_»∞ fQÆÅ∞, XHõ z#fl 

\ÏiÛ |Å∞ƒ, |O^èŒHõ >ËÑ¨Ù, H© ÖË^• ã≤fiKü.

1. =¸_»∞ fQÆÅ Ü≥ÚHõ¯ Ô~O_»∞ z=~°ÅÖ’x 

|O^èŒHõÑ¨Ù Ñ¨Ó`«#∞ ã¨∞=∂~°∞ 1 ÃãO.g∞ ^Œ∂~°O 

=~°‰õΩ `˘ÅyOzux.

2. XHõ fQÆ̀ À Ñ¶∞̈@=Ú Ü≥ÚHȭ  |∞∞} è̂Œ$==Ú#∞ 

=∞iÜ«Ú H© Ü≥ÚHȭ  XHõ H˘##∞ HõeÑ≤ux. H© Ü≥ÚHȭ  

WOH˘Hõ H˘##∞ =∞iÜ«Ú \ÏiÛ |Å∞ƒÃÑ· =∞~° QÆÅ ÉèÏQÍxfl 

=∞~˘Hõ fQÆ ã̈Ç̈Ü«∞=Ú`À HõeÑ≤ux. fQÆ H˘#Å∞  

T_çáÈ‰õΩO_® >ËÑ̈Ù`À JuH̃Ozux. 

3. =¸_»= fQÆ`À Ñ¶ ¨∞@=Ú Ü≥ÚHõ¯ ^è Œ# 

^Œ$"åxfl =∞iÜ«Ú |Å∞ƒ J_»∞QÆ∞# QÆÅ H˘##∞ 

ã¨O^è•xOzux.

4. WÑ¨ÙÊ_»∞ H©x =¸ã≤"ÕÜ«∞QÍ |Å∞ƒ "≥ÅQÆ_®xfl 

QÆ=∞xOzux.

5. H©x =¸Ü«∞_®xH˜ =ÚO^Œ∞ |Å∞ƒ#∞ `åH˜ 

K«∂zux.

6 .  H ©x =¸ã ≤  H˘O` « ¿ãÑ ¨ Ù  q^ Œ ∞ º` « ∞ Î#∞ 

„Ñ̈=Ç≤ÏOÑ̈*Ëã≤ux. ̀ «~°∞"å «̀ |Å∞ƒ#∞ ̀ åH̃ K«∂_»QÍ 

Jk "≥K«ÛQÍ =ÙO_»∞@#∞ QÆ=∞xOzux. 

 q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOz#O^Œ∞=Å#<Õ |Å∞ƒ 

"Õ_≥H˜¯#^Œx `≥Å∞ã¨∞H˘O\˜x. J#QÍ, q^Œ∞º`«∞Î 

„Ñ̈"åÇ̈Ï=Ú =Å# L+̈‚=Ú [xOK«∞#x „QÆÇ≤ÏOzux.

7. |Å∞ƒQ Æ∞O_® q^Œ∞º`«∞ Î#∞ KåÖÏ ¿ãÑ ¨ Ù 

„Ñ¨=Ç≤ÏOÑ¨*Ëã≤ux. |Å∞ƒ "Õ_çQÍ LO_»∞@#∞ 

QÆ=∞xOzux. 

 J#QÍ [xOKÕ L+¨‚=Ú q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOz# 

HÍÅ=ÚÃÑ·# P^è•~°Ñ¨_»∞`«∞O^Œx `≥Å∞ã¨∞H˘O\˜x. 

8.  =ÅÜ«∞OÖ’ q Œ̂∞º ǜ „Ñ̈"åÇ̈Ï=Ú#∞ ÃÑOK«∞@‰õΩ 

QÍ#∞ Ô~O_»∞ Ñ¶ ¨ ∞@=ÚÅ#∞  =ÅÜ«∞=ÚÖ’ 

J#∞ã¨O^è•xOzux. 

 WÑ¨ÙÊ_»∞ [xOz# L+¨‚=Ú =∞iO`« Z‰õΩ¯=QÍ 

LO_»∞@#∞ QÆ∞iÎOzux. =¸_»∞ Ñ¶¨∞@=ÚÅ#∞  

ã¨O^è•xOz#Ñ¨Ù_»∞ JO`«HõO>Ë Z‰õΩ¯= L+¨‚=Ú 

[xOK«∞#∞. 

 ÃÑ· Hõ$`«º=Ú #∞O_ç, [xOK«∞ L+¨‚ Ñ¨i=∂}=Ú „Ñ¨=Ç≤ÏOz# q^Œ∞º`ü Ñ¨i=∂}=Ú =∞iÜ«Ú  

„Ñ¨"åÇ¨Ï HÍÅ=ÚÅÃÑ· P^è•~°Ñ¨_»∞`«∞O^Œx `≥Å∞ã¨∞H˘O\˜q∞.

q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú =Å# [xOKÕ L+¨‚ Ñ¶¨e`«O P^è•~°OQÍ Ñ¨xKÕ¿ã H˘xfl Ñ¨iHõ~°=ÚÅ#∞ `≥Å∞Ñ¨QÆÅ~å?
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g∞‰õΩ `≥Å∞™ê

x„HÀ"£∞ q∞„â◊Ö’Ç¨Ï=Ú #O^Œ∞ 

=ÚYº=ÚQÍ xÔHÖò =∞iÜ«Ú 

„HÀq∞Ü«∞O Ö’Ç¨Ï=ÚÅ∞  

LO\Ï~Ú. 

Jxfl L+¨‚ q^Œ∞º`ü LÑ¨Hõ~°}=ÚÅÜ«∞O^Œ∞ q^Œ∞º`«∞Î#∞ „Ñ¨=Ç≤ÏOÑ¨ 

*Ëã≤#Ñ¨Ù_»∞ L+¨‚=Ú#∞ L`«ÊuÎ KÕÜ«∞QÆÅ XHõ fQÆ LO@∞Ok. nxx 

'"Õ_çKÕÜ«Ú JOQÆ=Ú— (heating element) JO^Œ∞~°∞. Wk L+¨‚ q^Œ∞º`ü 

Ñ¨iHõ~°=ÚÖ’x Ju =ÚYº ÉèÏQÆ=Ú JQÆ∞#∞.

Wk x„HÀ"£∞ (nichrome)  J#|_Õ „Ñ¨`ÕºHõ Ñ¨^•~°÷=Ú`À 

KÕÜ«∞|_ç# fQÆK«∞@ì JQÆ∞#∞.   q^Œ∞º`«∞Î#∞ „Ñ¨=Ç≤ÏOÑ¨*Ëã≤#Ñ¨Ù_»∞ Wk 

KåÖÏ "Õ_≥‰õΩ¯`«∞Ok. D L+¨‚=Ú PÇ¨~°=Ú#∞ =O_»∞@‰õΩ (q^Œ∞º`ü 

á⁄~Úº), h\˜x HÍK«∞@‰õΩ (q^Œ∞º`ü ÔH\˜Öò, q^Œ∞º`ü Ç‘Ï@~°∞) "≥ÚII 

"å\˜H˜ LÑ¨Ü≥∂QÆÑ¨_»∞`«∞Ok. 

 q^Œ∞º`ü |Å∞ƒ Ö’Ñ¨Å @OQ∑ã¨ì<£ (tungsten) `À KÕÜ«∞|_ç# 

Ju ã̈#flx fQÆ K«∞@ì LO@∞Ok. nxx ̀ «O «̀∞=Ù (Filament) JO Œ̂∞~°∞. 

nxQÆ∞O_® q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOz#Ñ¨Ù_»∞ Jk "Õ_≥H˜¯ [fieOK«∞#∞. J#QÍ, 

"≥Å∞QÆ∞xK«∞Û#∞.

q^Œ∞º`ü Ñ¶¨ÓºA 

Ñ¨@=Ú 4.11

ã¨∂„`«=Ú =∞iÜ«Ú Ñ¨xKÕÜ«Ú@ (Principle and Working)
 'q^Œ∞º`ü „Ñ¨"åÇ¨ÏÑ¨Ù L+¨‚ Ñ¶¨e`«O— J#fl ã¨∂„`«OÃÑ· P^è•~°Ñ¨_ç q^Œ∞º`ü Ñ¶¨ÓºA Ñ¨xKÕã¨∞ÎOk. 

 q^Œ∞º`«∞Î Ñ¶¨ÓºA #O^Œ∞ XHõ fQÆ LO@∞Ok. ™ê^è•~°}=ÚQÍ Wk QÍA ÖË^• Ñ≤OQÍ}˜ ¿Ñ\˜Hõ 

(Catridge) Ö’Ñ¨Å J=∞~°Û|_ç Ü«ÚO@∞Ok.  "Õ_çKÕã≤#Ñ¨Ù_»∞ ã¨∞ÅÉèí=ÚQÍ HõiyáÈQÆÅ Ñ¨^•~°÷°ú=Ú`À  

D fQÆ `«Ü«∂~°∞KÕÜ«∞|_ç =ÙO@∞Ok.

 Ñ¶Ó̈ºA fQÆ QÆ∞O_® Ñ̈iq∞ «̀"≥∞ÿ# q Œ̂∞º «̀∞Î  =∂„ «̀"Õ∞ „Ñ̈=Ç≤ÏOKÕ q è̂ŒOQÍ Wk ̀ «Ü«∂~°∞ KÕÜ«∞|_»∞ «̀∞Ok. 

„Ñ¨"åÇ¨Ï=Ú XHõ QÆi+¨ì qÅ∞=#∞ q∞Oz#Ñ¨Ù_»∞ fQÆÖ’ L`«ÊuÎ J~Ú# L+¨‚O P fQÆ#∞ HõiyOz"Õã¨∞ÎOk. 

JO^Œ∞=Å# =ÅÜ«∞=Ú `≥y q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú PyáÈ`«∞Ok. 

 ™ê^è•~°}=ÚQÍ Ñ¶¨ÓºA#∞ ã¨∂zOKÕ zÇ¨Ïfl=Ú :

D Ñ¨iHõ~°=ÚÅÖ’ ZÖÏ L+¨‚=Ú L`«ÊuÎ JQÆ∞K«∞#flk?

q^Œ∞º`ü Ñ¶¨ÓºA (ELECtRIC FUsE)
KåÖÏ JkèHõ Ñ¨i=∂}=ÚÖ’ q^Œ∞º`«∞Î XHõ Ñ¨iHõ~°=Ú QÆ∞O_® „Ñ¨=Ç≤ÏOz#Ñ¨Ù_»∞ U=∞=Ù`«∞O^À `≥Å∞™ê?

 fQÆÅ∞ JuQÍ "Õ_≥Hõ¯_»O =Å# P Ñ¨iHõ~°=Ú áê_»QÆ∞#∞. 

 q^Œ∞º`ü =ÅÜ«∞=ÚÅÖ’x á⁄~°áê@¡ =Å# W@∞=O\˜ ã¨O^Œ~°ƒù=ÚÅ∞ U~°Ê_»∞`å~Ú. WOHõ#∞ Jyfl 

„Ñ¨=∂^Œ=ÚÅ‰õΩ ‰õÄ_® ^•i f™êÎ~Ú.

 Ñ¨iHõ~°=ÚÅ QÆ∞O_® JkèHõ q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOK«∞@ =Å# Jq áê_»∞HÍ‰õΩO_® ~°H˜∆OK«∞@‰õΩ QÍ#∞ 

LÑ¨Ü≥∂yOKÕ ~°Hõ∆}Ï ™ê^èŒ#=Ú#∞ 'Ñ¶¨ÓºA— JO^Œ∞~°∞.

 Ñ¶¨ÓºA J#∞#k q^Œ∞º`ü =ÅÜ«∞=ÚÅÖ’ LÑ¨Ü≥∂yOÑ¨|_Õ XHõ ~°Hõ∆}Ï Ñ¨iHõ~°=Ú.
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4.7. q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú =Å# HõÅ∞QÆ∞ JÜ«∞™ê¯O`« Ñ¶¨e`«=Ú 

1820= ã¨O=`«û~°=Ú# _»Küù âß¢ã¨Î"Õ`«Î, „H˜+≤ìÜ«∞<£ FÜ«∞~üÃãì_£ 

(Christian Oersted) `«~°QÆuÖ’ É’kèOK«∞K«∞O_»QÍ "Õ∞*Ï ÃÑ· 

L#fl JÜ«∞™ê¯O`« ã¨∂zHõ L`«Î~°–^ŒH˜∆} k‰õΩ¯Å#∞ ã¨∂zOK«ÖË^Œx 

QÆ=∞xOKå~°∞. Pâ◊Û~°º=Ú`À Ñ¨ijeOK«QÍ Jk q^Œ∞º`ü „Ñ¨=Ç≤Ïã¨∞Î#fl 

XHõ fQÆ „Ñ¨Hõ¯# LOK«|_çÜ«ÚO_»∞@#∞ PÜ«∞# QÆ=∞xOKå~°∞. 

ã¨∂zHõ#∞ fQÆ#∞O_ç ^Œ∂~°=ÚQÍ [iÑ≤#Ñ¨Ù_»∞ Jk L`«Î~°–^ŒH˜∆∆} 

k‰õΩ¯Å#∞ ã¨∂zOz#k. =∞~°ÖÏ ã¨∂zHõ#∞ fQÆ =^ŒÌ‰õΩ `≥zÛ 

K«∂_»QÍ Jk JÑ¨=~°Î#=Ú K≥O^Œ∞@#∞ QÆ=∞xOKå~°∞. JO^Œ∞=Å#, 

q^Œ∞º`ü „Ñ¨=Ç≤ÏOK«∞ "åÇ¨ÏHõ=Ú K«∞@∂ì JÜ«∞™ê¯O`« ˆH∆„`«=Ú 

U~°Ê_»∞`«∞O^Œx PÜ«∞# x~åúÌiOKå~°∞. 

JÜ«∞™ê¯O`« k‰õÄûz (ÖËHõ) ã¨∂zHõ  

(Magnetic compass)

Wk Ñ¨@=ÚÖ’ K«∂Ñ¨|_ç#k.   WO^Œ∞Ö’  JÜ«∞™ê¯O`« 

Ñ¨^•~°÷=Ú`À ̀ «Ü«∂Ô~·# XHõ ã¨∂zHõ XHõ W~°∞ã¨∞ÃÑ· ã¨∞ÅÉèí=ÚQÍ 

uiˆQ@@∞¡ J=∞~°Û|_ç LO@∞Ok. 

D JÜ«∞™ê¯O`« ã¨∂zHõ ZÅ¡Ñ¨C_»∂ L`«Î~°–^ŒH˜∆} 

k‰õΩ¯Ö<Õ ã¨∂zã¨∞ÎOk. 

„H˜+≤ìÜ«∞<£ FÜ«∞~üÃãì_£ 

Ñ¨@=Ú 4.12

g∞‰õΩ `≥Å∞™ê

ã¨∂Hõ∆‡~°∂Ñ¨ =ÅÜ«∞ YO_çx 

Miniature Circuit Breaker (MCB)

 `«#O`«@ `å#∞QÍ Ñ¨xKÕ¿ã ã≤fiKü#∞ ã¨∂Hõ∆‡~°∂Ñ¨ =ÅÜ«∞ 

YO_çx (MCB) JO^Œ∞~°∞. ÉèÏs â◊Hõ‡=Ú ÖË^• ÅÑ¶¨Ú=ÅÜ«∞=Ú 

U~°Ê_ç# ã¨=∞Ü«∞=ÚÖ’ q^Œ∞º`ü =ÅÜ«∂Å#∞ Wk ~°H˜∆ã¨∞ÎOk. 

 =ÅÜ«∞ YO_»#=ÚÅ∞ qq è̂Œ Ñ̈i=∂}=ÚÅÖ’ ÖÉèíº=∞=Ù`å~Ú. 

Wq Ju z#fl QÆ$Ç¨ÏŸÑ¨Hõ~°}=ÚÅ #∞O_ç JkèHõ â◊Hõ‡=Ú (FÖËì*ò) 

Å`À Ñ¨xKÕ¿ã ÃÑ^ŒÌ Ñ¨iHõ~°=ÚÅ =~°H«∞ JxflO\˜h ~°H˜∆OK«QÆÅ=Ù.  

 Ñ¶¨ÓºAÅ`À áÈe¿ã Î =ÅÜ«∞ YO_»#=ÚÅÖ’ Q ÆÅ 

„Ñ¨Ü≥∂[#"Õ∞=∞O>Ë "å\˜x =∂#= Hõ$`«ºO`À#∞ ÖËH õ  

"å@O`«@ J"Õ =∞~°Å ̀ «=∞ Ü«∞^è•ã≤÷uH˜ KÕ~°∞HÀ=_»O [~°∞QÆ∞#∞ 

(P<£ KÕÜ«∞_»O).  HÍh, Ñ¶¨ÓºA Ñ¨xKÕã≤# „Ñ¨u™ês ^•xx 

=∂~°Û=Åã≤ Ü«ÚO@∞Ok. 
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Hõ$`«º=Ú 4.5                                                       =∞#O Ñ¨ije^•ÌO

=∞#‰õΩ HÍ=Åã≤#q :

 XHõ MÏm JyæÃÑ>ˇì, XHõ JÜ«∞™ê¯O`« ã¨∂zHõ, Ô~O_»∞ Ñ¶¨∞\ÏÅ∞, H© ÖË^• ã≤fiKü, |Å∞ƒ =∞iÜ«Ú 

ã¨O^è•#Ñ¨Ù fQÆÅ∞.

1. XHõ MÏm JyæÃÑ>ˇì#∞ fã¨∞HÀO_ç.  JO^Œ∞Ö’Ñ¨Å L#fl ÃÑ>ˇì#∞ fã¨∞H˘x ^•xÖ’ XHõ z#fl 

JÜ«∞™ê¯O`« ã¨∂zHõ#∞ LOK«O_ç.  

2. q^Œ∞º`ü fQÆ`À =¸`«ÖËx ÃÑ>ˇì#∞ H˘xfl K«∞@∞¡ K«∞@ìO_ç.  fQÆ H˘#Å‰õΩ q^Œ∞º`ü Ñ¶¨∞@=Ú 

=∞iÜ«Ú ã≤fiKüÅ#∞ Ñ¨@=ÚÖ’ K«∂Ñ≤#@∞¡ HõÅÑ¨O_ç. 

3. ã≤fiKü#∞ OFF ã≤÷uÜ«∞O^Œ∞ LOK«O_ç.  XHõ ^ŒO_»Ü«∞™ê¯O`«=Ú#∞ JÜ«∞™ê¯O`«  

 ã¨∂zHõ =^ŒÌ‰õΩ fã¨∞‰õΩ~°O_ç. 

4. WÑ¨C_»∞ ã¨∂zHõ JÑ¨=~°Î#=Ú K≥O^Œ∞@#∞ QÆ=∞xOK«=K«∞Û#∞. ^ŒO_»Ü«∞™ê¯O`«=Ú#∞   

 `˘ÅyOz#KÀ ã¨∂zHõ =∞~°Å `«# Ü«∞^è• ã≤÷ux á⁄O^Œ∞#∞. 

5. WÑ¨Ù_»∞, ã≤fiKü#∞ ON ã≤÷uÜ«∞O^Œ∞ LOK«O_ç. k‰õÄûz ã¨∂zHõ JÑ¨=~°Î#=Ú K≥Ok#^•?  

 J=Ù#∞, K≥Ok#k.  

6. ã≤fiKü#∞ OFF ã≤÷uÜ«∞O^Œ∞ LOK«O_ç.  =∞~°ÖÏ ã¨∂zHõ `«=∞ „áê~°OÉèí ã≤÷uH˜ =zÛ#^•? 

    J=Ù#∞, Ñ¨Ó~°fiÑ¨Ù ã≤÷uH˜ =K≥Û#∞. 

D „Ñ¨Ü≥∂QÆ=Ú Uq∞ ã¨∂zã¨∞Î#flk?

''q^Œ∞º`ü „Ñ¨=Ç≤Ïã¨∞Î#fl "åÇ¨ÏHõ=Ú K«∞@∂ì JÜ«∞™ê¯O`« ˆH∆„`«=Ú U~°Ê_»∞#∞—— Jx =∞#‰õΩ 

`≥eÜ«∞*Ëã¨∞Î#flk. 
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q^Œ∞º`ü "≥∂\Ï~°∞¡¡, >ˇe–„QÍÑ¶π, ^Œ∂~°"å}˜, q^Œ∞º`ü QÆO@ "≥Ú^ŒÅQÆ∞ Ñ¨iHõ~°=ÚÅÜ«∞O^Œ∞ q^Œ∞º`ü 

JÜ«∞™ê¯O`«=ÚÅ∞ LÑ¨Ü≥∂QÆÑ¨_»∞K«∞#flq. 

HõkÖË ÉÁ=∞‡Å∞ "å\˜ Ö’Ñ¨e ÉèÏQÆ=ÚÅÖ’ q^Œ∞º^ŒÜ«∞™ê¯O`«=Ú#∞ HõeyÜ«ÚO\Ï~Ú. 

„Ñ¨=∂^Œ=âß`«∞Î HõO\˜Ö’H˜ "≥o§# #Å∞ã¨∞#∞ fÜ«Ú@‰õΩ "≥·^Œ∞ºÅ∞ z#fl q^Œ∞º^ŒÜ«∞™ê¯O`«=ÚÅ#∞ 

LÑ¨Ü≥∂y™êÎ~°∞. 

 XHõ =ã¨∞Î=Ù QÆ∞O_® q^Œ∞º`ü#∞ „Ñ¨=Ç≤ÏOÑ¨*Ëã≤#Ñ¨Ù_»∞ P =ã¨∞Î=Ù JÜ«∞™ê¯O`«`«fi=Ú#∞ á⁄Ok#>ˇ¡Â`Õ 

^•xx q^Œ∞º^ŒÜ«∞™ê¯O`«=Ú JO^Œ∞~°∞. 

Hõ$`«º=Ú 4.6                                                    <Õ#∞ KÕ™êÎ#∞

4.8. q^Œ∞º`ü JÜ«∞™ê¯O`«=Ú (ELECTROMAGNET)

<å‰õΩ HÍ=Åã≤#q :  <åÅ∞QÆ∞ 1.5 FÅ∞ì Ñ¶¨∞\ÏÅ∞, 

XHõ ~åy fQÆ, W#∞Ñ¨ pÅ, H© ÖË^• ã≤fiKü, H˘xfl 

`«ÅÑ≤#∞flÅ∞ =∞iÜ«Ú ã¨O^è•#Ñ¨Ù fQÆÅ∞.

1)  ~åy fQÆ#∞ W#∞Ñ¨ pÅ ÃÑ·# K«∞\˜ìux.

2)  fQÆ H˘#Å#∞ XHõ ÉÏº@s =∞iÜ«Ú 'H©—Å‰õΩ 

HõeÑ≤ q^Œ∞º`ü =ÅÜ«∞=Ú#∞ U~°Êizux. 

3)  H©#∞ =¸ã≤ H˘xfl QÆ∞O_»∞ã¨∂^Œ∞Å#∞ pÅ 

=^ŒÌ‰õΩ f#∞H˘x ~åQÍ QÆ∞O_»∞ã¨∂^Œ∞Å∞  pÅKÕ`« 

PHõi¬OK«|_ç#q. JO Œ̂∞=Å¡ pÅQÆ∞O_® q Œ̂∞º «̀∞Î 

„Ñ¨=Ç≤ÏOz#Ñ¨Ù_»∞ Jk  J Ü « ∞ ™ ê ¯ O ` « = Ú 

JQÆ∞#x x~åúiOzux.

4)     H©x `≥iz, =∞~°Å QÆ∞O_»∞ã¨∂^Œ∞Å#∞ pÅ 

= Œ̂Ì‰õΩ fã̈∞‰õΩx ~åQÍ, Jq PHõi¬OÑ̈|_» ÖË̂ Œ∞. nxx 

|\̃ì q Œ̂∞º ǜ „Ñ̈"åÇ̈Ï=Ú PyáÈ~Ú#Ñ̈Ù_»∞ W#∞Ñ̈ 

pÅ JÜ«∞™ê¯O`« ̂ èŒ~°‡=Ú#∞ HÀÖ’Ê=ÙK«∞#fl^Œx 

„QÆÇ≤ÏOK«QÆÅ#∞.

5)  pÅÃÑ· K«∞\˜ì# ~åyfQÆ K«∞@¡ ã¨OYº#∞ 

ÃÑOz, =∞~°ÖÏ D Hõ$`«º=Ú#∞ KÕÜ«∞QÍ  pÅ 

WOHÍ Z‰õΩ¯= QÆ∞O_»∞ã¨∂^Œ∞Å#∞ PHõi¬OK«∞@#∞ 

QÆ=∞xOKå#∞. 

6)  q^Œ∞º`ü „Ñ¨"åÇ¨xfl ÃÑOz =∞~°ÖÏ D 

Hõ$`«º=Ú#∞ KÕÜ«∞QÍ (=¸_»∞ ÖËHõ <åÅ∞QÆ∞ 

Ñ¶ ¨∞\ÏÅ#∞ LÑ¨Ü≥∂yOzux) W#∞Ñ¨ pÅ 

=∞ixfl Z‰õΩ¯= QÆ∞O_»∞ ã¨∂^Œ∞Å#∞ PHõi¬OK«∞@ 

QÆ=∞xOzux.

 ÃÑ· Hõ$`«º=Ú #∞O_ç, K«∞@¡ ã¨OYº ÖË^• 

q^Œ∞º`ü „Ñ¨"åÇ¨Ï Ñ¨i=∂}=Ú JkèHõ"≥∞ÿ#Ñ¨Ù_»∞  

W#∞Ñ¨ pÅ Ü≥ÚHõ¯ JÜ«∞™ê¯O`« ã¨`«Îfi=Ú 

Ö ËH õ  |Å=Ú (Magnetic strength) ‰ õÄ_® 

JkèHõ=∞=Ù`«∞O^Œx x~åúiOK«QÆÅ=Ú. 

JÜ«∞™ê¯O`«=Ú =∞iÜ«Ú q^Œ∞º`«∞ÎÅ =∞^èŒº U^≥·<å ã¨O|O^èŒ=Ú L#fl^•?
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4.9. q^Œ∞º`ü QÆO@ (ELECTRIC BELL)

ã¨g∞Ñ¨ HÍÅ=ÚÖ’ g∞ q∞„`«∞x WO\˜H˜ "≥o§u~å? 

g∞ ~åHõ#∞ PÜ«∞#‰õΩ ZÖÏ `≥eÜ«∞Ñ¨~°∞K«∞^Œ∞~°∞?

J`«x WO\˜ `«Å∞Ñ¨ÙÅ∞ `«@∞ì^Œ∞~å, ÖË^• 

q^Œ∞º`ü QÆO@#∞ „"≥∂yOK«∞^Œ∞~å? q^Œ∞º`ü 

QÆO@#∞ „"≥∂yOK«∞@ ã¨∞ÅÉèí=Ú, QÆ^•?

Ñ¨xKÕÜ«Ú q^è•#=Ú 
ã≤fiKü#∞  ON  KÕã≤#Ñ¨Ù_»∞ fQÆ K«∞@ìÖ’ q^Œ∞º`«∞Î  „Ñ¨=Ç≤ÏOz q^Œ∞º^ŒÜ«∞™ê¯O`«=Ú 

JÜ«∞™ê¯O`«`«fi=Ú#∞ á⁄O^Œ∞`«∞Ok. 

 JO^Œ∞=Å¡ q^Œ∞º^ŒÜ«∞™ê¯O`«=Ú W#∞Ñ¨ Ñ¨ÅHõ#∞ PHõi¬ã¨∞ÎOk, ã¨∞uÎ  QÆO@#∞ H˘\˜ì ^èŒfix 

U~°Ê_»∞`«∞Ok.

WÑ¨Ù_»∞ =ÅÜ«∞=Ú YO_çOK«|_ç fQÆK«∞@ì QÆ∞O_® q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú PyáÈ`«∞Ok. q^Œ∞º`ü 

JÜ«∞™ê¯O`«=Ú JÜ«∞™ê¯O`«`«fi=Ú#∞ HÀÖ’Ê`«∞Ok. HÍ=Ù# W#∞Ñ¨ =ÚHõ¯ =∞~°ÖÏ Ü«∞^è•™ê÷<åxH˜ 

=ã¨∞ÎOk. Wk =∞~°ÖÏ ã¨Ê$tOK«∞ "≥Ú# (pÅ)#∞ `åHõ_»=Ú =Å# =∞~°ÖÏ q^Œ∞º`ü =ÅÜ«∞=Ú ã¨O=$`«"≥∞ÿ 

fQÆK«∞@ì Ö’ „Ñ¨"åÇ¨Ï=Ú U~°Ê_»∞`«∞Ok. JO^Œ∞=Å# ÃÑ· „Ñ¨„H˜Ü«∞ Ñ¨Ù#~å=$`«=∞ø`«∞Ok. J#QÍ ã¨∞uÎ 

QÆO@#∞ H˘@∞ì@#∞ H˘#™êyã¨∞ÎOk. `«^•fi~å QÆO@ „"≥∂QÆ∞`«∞Ok.  

Bt- ÉÏº@s 
T-ã¨Ê$tOK«∞ "≥Ú#

H-ã¨∞uÎ, G-QÆO@ 
I-W#∞Ñ¨ Ñ¨ÅHõ 
E-q^Œ∞º`ü JÜ«∞™ê¯O`«=Ú 
K-H©

q^Œ∞º`ü QÆO@#∞ K«∂Ñ≤OK«∞ Ñ¨@=Ú:

Ñ¨@=Ú 4.13

g∞‰õΩ `≥Å∞™ê

=º~°÷Ñ¨^•~å÷Å k|ƒÅ#∞O_ç W#∞Ñ¨ 

=º~°÷Ñ¨^•~å÷Å#∞ "Õ~°∞Ñ¨~°K«∞@‰õΩ 

ÃÑ^ŒÌÃÑ^ŒÌ q^Œ∞º^ŒÜ«∞™ê¯O`«=ÚÅ∞ 

"å_»|_»∞K«∞#flq. 

=¸ÖÏºOHõ#=Ú (EvaLUatIoN)
I. ã¨iÜ≥ÿ∞# ["å|∞#∞ Z#∞flH˘x ~åÜ«∞O_ç

1. XHõ q^Œ∞º`ü Ñ¶¨∞@=Ú                   =∂~°∞Û#∞.

 a) ~°™êÜ«∞# â◊H˜Îx q^Œ∞ºK«ÛùH˜ÎQÍ 

 b) Ü«∂O„uHõ â◊H˜Îx ~°™êÜ«∞# â◊H˜ÎQÍ

 c) q^Œ∞ºK«ÛùH˜Îx HÍOuâ◊H˜ÎQÍ  

 d) HÍOuâ◊H˜Îx L+¨‚â◊H˜ÎQÍ
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2) XHõ "åÇ¨ÏHõ=Ú QÆ∞O_® „Ñ¨=Ç≤ÏOK«∞K«∞#fl q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú P "åÇ¨ÏHõ=Ú K«∞@∂ì              #∞ 

L`«ÊuÎ KÕÜ«Ú#∞.

 a) L+¨‚=Ú      b) XHõ JÜ«∞™ê¯O`« ˆH∆„`«=Ú

 c) XHõ Ü«∂O„uHõ |Å=Ú    d) ÃÑ·=hfl

3) kfifÜ«∞ Ñ¶¨∞\ÏÅ#∞              .
 a) Ñ¨Ù#~å"ËÕÕâ◊ Ñ¨~°K«ÖË=Ú    b) Ñ¨Ù#~°∞Ñ¨Ü≥∂yOK«ÖË=Ú

 c) Ñ¨Ù#~å"ËÕÕâ◊=Ú, Ñ¨Ù#~°∞Ñ¨Ü≥∂QÆ=Ú   d) Ñ¨Ù#~å"ËÕâ◊=Ú,  Ñ¨Ù#~°∞Ñ¨Ü≥∂QÆ=Ú   

 KÕÜ«∞ÖË=Ú             KÕÜ«∞QÆÅ=Ú

4) „H˜Ok"åxÖ’ qÉèËkOK«∞ ^•xx Hõ#∞Q˘#∞=Ú.

 a) q^Œ∞º`ü \’ã¨ì~ü     b) q^Œ∞º`ü  Ñ¶¨OHÍ

 c) q^Œ∞º`ü W„ã‘ÎÃÑ>ˇì    d) QÆk L+¨‚Hõ=Ú

5) Ñ¶¨ÓºA fQÆ QÆ∞O_® q^Œ∞º`«∞Î Ñ¨i=∂}=Ú ZO`« J~Ú#Ñ¨Ù_»∞ Jk HõiyáÈ`«∞Ok.

 a) Hõx+¨ªO HõO>Ë Z‰õΩ¯=    b) Hõx+¨ªO HõO>Ë `«‰õΩ¯=

 c) QÆi+¨ªO HõO>Ë Z‰õΩ¯=    d) QÆi+¨ªO HõO>Ë `«‰õΩ¯=

II. MÏmÅ#∞ Ñ¨ÓiOK«∞=Ú

 1) xˆˆ~útOz# zÇ¨Ïfl=ÚÅ#∞ LÑ¨Ü≥∂yOz wÜ«∞|_»∞ q^Œ∞º`ü =ÅÜ«∞Ñ¨Ù z„`«=Ú           . 
  (=ÅÜ«∞ Ñ¨@=Ú/ q^Œ∞º`ü Ñ¨@=Ú)

 2) q^Œ∞º`ü „Ñ¨"åÇ¨ÏÑ¨Ù             Ñ¶¨e`«=Ú =Å# q^Œ∞º`«∞Î \’ã¨ì~°∞ =∞iÜ«Ú q^Œ∞º`ü W„ã‘ÎÃÑ>ˇì  

 "≥Ú^ŒÖˇ·# Ñ¨iHõ~°=ÚÅÖ’ L+¨‚=Ú [xOK«∞#∞. (JÜ«∞™ê¯O`«/L+¨‚)

 3) Ñ¶¨ÓºA J#∞#k XHõ             ™ê^èŒ#=Ú.   (~°Hõ∆}Ï / L+¨‚)

 4) q^Œ∞º`ü |Å∞ƒÖ’x `«O`«∞=Ù            `À `«Ü«∂~°∞ KÕÜ«∞|_»∞`«∞Ok. (@OQ∑ã¨ì<£/x„HÀ"£∞)

 5) JÜ«∞™ê¯O`« ã¨∂zHõ ZÅ¡Ñ¨ÙÊ_»∂            kâ◊Å#∞ ã¨∂zã¨∞ÎOk.  

 (`«∂~°∞Ê-Ñ¨_»=∞~° / L`«Î~°-^ŒH˜∆})

III. [`«Ñ¨~°K«O_ç

 1. q^Œ∞º`ü Ñ¶¨∞@O - a) Pî"ÕâßÅ „Ñ¨"åÇ¨ÏO

 2. Ñ¶¨ÓºA fQÆ - b) q^Œ∞º`ü [#HõO

 3. q^Œ∞º`ü |O^èŒHÍÅ∞ - c) q^Œ∞º^ŒÜ«∞™ê¯O`«O

 4. q^Œ∞º`ü QÆO@ - d) q^Œ∞º`ü LÑ¨Hõ~°}=ÚÅ∞ áê_»=‰õΩO_® ~°H˜∆OK«∞#∞

 5. q^Œ∞º`ü „Ñ¨"åÇ¨ÏO  - e) `«=∞QÆ∞O_® q^Œ∞º`ü „Ñ¨=Ç≤ÏOK«∞@‰õΩ J#∞=∞uOK«=Ù

IV. „H˜Ok "åHõº=ÚÅ#∞ ã¨ik^ŒÌO_ç

 1. q^Œ∞º`ü Ñ¶¨∞@=Ú#∞ `≥e¿Ñ zÇ¨Ïfl=Ú #O^Œ∞ á⁄_»"≥·# w`« |∞∞}^Œ$==Ú#∞ ã¨∂zOK«∞#∞.

 2. |Å∞ƒ QÆ∞O_® q^Œ∞º`«∞Î x~°O`«~°OQÍ „Ñ¨=Ç≤Ï¿ãÎ Jk K«Å¡|_»∞`«∞Ok.

 3. XHõ fQÆ ã¨g∞Ñ¨=∞O^Œ∞ LOK«|_ç# JÜ«∞™ê¯O`« k‰õÄûz JÑ¨=~°Î#O K≥O^Œ∞#∞.

 4. q^Œ∞º`ü "åÇ¨ÏHõ=ÚÅ∞ `«=∞QÆ∞O_® q^Œ∞º`ü „Ñ¨"åÇ¨xfl J#∞=∞uOK«=Ù.

 5. XHõ q^Œ∞º^ŒÜ«∞™ê¯O`«O ã¨Ç¨Ü«∞O`À =º~°÷ Ñ¨^•~°÷=ÚÅ#∞O_ç áê¡ã≤ìH± =º~°÷Ñ¨^•~°÷=ÚÅ#∞ "Õ~°∞  

 Ñ¨~°K«=K«∞Û#∞.
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v. „H˜Ok "å\˜H˜ HÍ~°}Ïe=fiO_ç

 1. XHõ |Å∞ƒ QÆ∞O_® H˘kÌ ã¨=∞Ü«∞Oáê@∞ q^Œ∞º`«∞Î „Ñ¨=Ç≤Ï¿ãÎ Jk "Õ_≥‰õΩ¯`«∞Ok.

 2. Ñ¶¨ÓºA fQÆQÍ LÑ¨Ü≥∂yOKåÅO>Ë ã¨∞ÅÉèíOQÍ HõiyáÈQÆÅ fQÆ#∞ Z#∞flHÀ"åe.

 3. XHõ q^Œ∞º`ü =ÅÜ«∂xH˜ ã¨g∞Ñ¨OÖ’ XHõ JÜ«∞™ê¯O`« k‰õÄûzx `≥¿ãÎ JO^Œ∞Ö’x ã¨∂zHõ   

 JÑ¨=~°Î#O K≥O^Œ∞`«∞Ok.

 4. XHõ q^Œ∞º^ŒÜ«∞™ê¯O`«OKÕ PHõi¬OK«|_ç# W#∞Ñ¨ ~°[#∞ q^Œ∞º`ü „Ñ¨"åÇ¨xfl PÑ≤ "Õã≤# "≥O@<Õ  

 ~åeáÈ`«∞Ok.

vI. „H˜Ok z„`åÅÖ’x á⁄~°ÉÏ@¡#∞ Hõ#∞Q˘x „"åÜ«∞O_ç

vII. g∞‰õΩ Ô~O_»∞ Ñ¶¨∞@=ÚÅ∞, A =∞iÜ«Ú B W=fi|_ç#q. XHõ\˜ H©∆}˜Oz#k =∞iÜ≥ÚHõ\˜ 

Ñ¨xKÕÜ«Ú#k. U Ñ¶¨∞@O Ñ¨xKÕÜ«Ú#kÜ≥∂ `≥Å∞ã¨∞H˘#_®xH˜ XHõ Ñ¨^Œúux `≥ÅÑ¨O_ç.

vIII. „H˜Okz„`åÅ#∞ Ñ¨ijeOK«O_ç. ‰õΩO_»bHõ~°}=ÚÖ’ W=fi|_ç# Ñ¨^•Å ã¨Ç¨Ü«∞O`À MÏmÅ#∞ 

Ñ¨ÓiOK«O_ç.             ("≥Å∞QÆ∞#∞, "≥Å∞QÆ^Œ∞, XHõ q^Œ∞º^•fiÇ¨ÏHõ=Ú, XHõ q^Œ∞º^ŒƒO^èŒHõO) 

 (I) Ñ¨@O (a) Ö’ |Å∞ƒ________ HÍ=Ù# ~°|ƒ~°∞ ÉÏºO_»∞ ________.
 (II) Ñ¨@O (b) Ö’ |Å∞ƒ________ HÍ=Ù# Ö’Ç¨ÏÑ¨Ù `åà◊=Ú ________.

(a) (b)

Ö’Ç¨ÏÑ¨Ù `åà◊=Ú~°|ƒ~°∞ ÉÏºO_»∞ 

IX. „H˜Ok Ñ¶¨∞@=ÚÅ#∞ U q^èŒOQÍ HõeÑ≤`Õ XHõ ÉÏº@sx á⁄O^ŒQÆÅ=Ú, w`«Å#∞ wz K«∂Ñ¨O_ç?

X.   H˘xfl q^Œ∞º`ü Ñ¨iHõ~åÅ zÇ¨Ïfl=ÚÅ∞ W=fi|_ç#q. "å\˜ ã¨Ç¨Ü«∞O`À |Å∞ƒ "≥eˆQ@@∞¡ XHõ q^Œ∞º`ü 

=ÅÜ«∂xfl xi‡OK«O_ç.
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 Ü«∞`«fl=ÚÅ∞ (Projects)
1.  g∞‰õΩ =¸_»∞ q^Œ∞º`ü Ñ¶¨∞@=ÚÅ∞ =∞iÜ«Ú XHõ |Å∞ƒ W=fi|_ç#q.  XHõ Ñ¶¨∞@=Ú#∞ =∞iÜ«Ú |Å∞ƒ#∞ 

J#∞ã¨O^è•#=Ú KÕÜ«∞O_ç.  W^Õ q^èŒ=ÚQÍ Ô~O_»∞ Ñ¶¨∞@=ÚÅ`À =∞iÜ«Ú =¸_»∞ Ñ¶¨∞@=ÚÅ`À „Ñ¨Ü≥∂QÆ=Ú#∞ 

=∞~°ÖÏ KÕÜ«∞O_ç. |Å∞ƒ "≥eˆQ f„=`«#∞ Ñ¨ijeOK«O_ç.  g∞ Ñ¨ijÅ#Å#∞ Ñ¨\˜ìHõÖ’ á⁄O^Œ∞Ñ¨~°K«O_ç. 

„Ñ¨HÍâ◊=Ú, KåÖÏ „Ñ¨HÍâ◊=Ú =∞iÜ«Ú J`«ºkèHõ „Ñ¨HÍâ◊=Ú J<Õ Ñ¨^•Å#∞Ñ¨Ü≥∂yOK«O_ç. 

"å_»|_ç# Ñ¶¨∞@=ÚÅ ã¨OYº "≥eˆQ ã¨fiÉèÏ==Ú

XHõ\˜ 

Ô~O_»∞

=¸_»∞

Ñ¶¨∞@=ÚÅ ã¨OYº PHõi¬OK«|_ç# QÆ∞O_»∞ã¨∂^Œ∞Å ã¨OYº 

XHõ\˜

Ô~O_»∞

=¸_»∞

2.  g∞‰õΩ XHõ á⁄_»"≥·# pÅ,  XHõ á⁄_»"≥·# ~åyfQÆ , =¸_»∞ q^Œ∞º`ü Ñ¶¨∞@=ÚÅ∞ =∞iÜ«Ú QÆ∞O_»∞ã¨∂^Œ∞Å∞ 

QÆÅ XHõ ÃÑ>ˇì W=fi|_ç#q. 

50 K«∞@¡#∞ HÆey# XHõ q^Œ∞º^ŒÜ«∞™ê¯O`«=Ú#∞ `«Ü«∂~°∞KÕã≤ ^•xx XHõ Ñ¶¨∞@=Ú`À J#∞ã¨O^è•xOK«O_ç. 

QÆ∞O_»∞ã¨∂^Œ∞Å∞ QÆÅ ÃÑ>ˇì#∞ ̂ •x =^ŒÌ‰õΩ ̀ ≥O_ç.  q^Œ∞º^ŒÜ«∞™ê¯O`«=ÚKÕ PHõi¬OÑ¨|_ç# ã¨∂^Œ∞Å ã¨OYº#∞ 

ÖˇH˜¯OK«O_ç.  W^Õ q^èŒ=ÚQÍ Ô~O_»∞ Ñ¶¨∞@=ÚÅ#∞Ñ¨Ü≥∂yOz =∞iÜ«Ú =¸_»∞ Ñ¶¨∞@=ÚÅ#∞Ñ¨Ü≥∂yOz 

KÕÜ«∞O_ç. 

g∞ Ñ¨ijÅ#Å#∞ Ñ¨\˜ìHõÖ’ á⁄O^Œ∞Ñ¨~°K«O_ç. 

XI. „H˜Ok q^Œ∞º`ü =ÅÜ«∂xfl Ñ¨ijeOK«O_ç:

         |Å∞ƒ "≥ÅQÆ_®xH˜ JO^Œ∞Ö’ U =∂~°∞ÊÅ∞ 

KÕÜ«∂Ö’ Hõ#∞Q˘#O_ç? 

ã¨Ô~·# q^Œ∞º`ü =ÅÜ«∂xfl  zÇ¨flÅ#∞Ñ¨Ü≥∂yOz 

wÜ«∞O_ç.

[FURTHER REFERENCE]

Books
1. Know about Science - Electricity - Anju Chawla, Dreamland 

Publication

Websites
http://www.howstuffworks.com
http://www.dmoz.org/kidandteens/schooltime/science.com
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