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3.4. "≥ÚHõ¯ ÉèÏQÆ=ÚÅ∞(PARTS OF A PLANT)

3.=$H∆ÍÅ∞ (Trees) 

(( �ã¨Ê+¨ì"≥∞ÿ#, ^Œ$_è»"≥∞ÿ#, ^•~°∞Ü«Ú`« 

HÍO_»=Ú`À ‰õÄ_ç# Z`≥·Î# ÃÑ^ŒÌ 

"≥ÚHõ¯Å#∞ =$H∆ÍÅ∞ JO^Œ∞~°∞.  

(( �„Ñ¨^è•# HÍO_»=Ú#∞ =∂#∞ JO^Œ∞~°∞. 

Wk âßYÅ∞ =∞iÜ«Ú Ñ¨„`«=ÚÅ#∞ 

L`«ÊuÎ KÕÜ«Ú#∞. 

L^•: �"ÕÑ¨, =∂q∞_ç, >Ë‰õΩ, H˘|ƒi, =∞„i. 

=∞}˜ =∞iÜ«Ú "≥∞ÿkäèe `«Ü«∂~°∞ KÕã≤#            
Ñ¨K«Û_çx *Ï˝Ñ¨HÍxH˜ `≥K«∞ÛH˘O^•=∂! Wk "≥ÚHõ¯ 
qq^èŒ ÉèÏQÆ=ÚÅ`À `«Ü«∂~°∞ KÕÜ«∞|_ç#k. 

XHõ ™ê^è•~°} Ñ¨Ù+≤ÊOK«∞ "≥ÚHõ¯ Ô~O_»∞ „Ñ¨^è•# 

=º=ã¨÷Å#∞ HõeyÜ«Ú#flk. Jq "Õ~°∞ =º=ã¨÷, (Root   
System) (Éèí∂QÆ~°ƒ ÉèÏQÆ=Ú), „Ñ¨HÍO_» =º=ã¨÷ 

(Shoot System ) ("åÜ«ÚQÆ`« ÉèÏQÆ=Ú). "Õ~°∞ =º=ã¨÷ 

„Ñ¨^è•# "Õ~°∞, ^•x áê~°≈fi âßYÅ#∞ HõeyÜ«Ú#flk. 

„Ñ¨HÍO_» =º=ã¨÷, HÍO_»=Ú, âßYÅ∞, Ñ¨„`«=ÚÅ#∞ 

HõeyÜ«Ú#flk. Ñ¨Ù+≤ÊOK«∞ "≥ÚHõ¯ Ñ¨iÑ¨Hõfi^Œâ◊Ö’ 

Ñ¨Ù+¨Ê=ÚÅ∞, Ñ¶¨Å=ÚÅ∞ =∞iÜ«Ú q`«Î#=ÚÅ#∞ 

L`«ÊuÎ    KÕÜ«Ú#∞.    „Ñ¨`«∞º`«ÊuÎÖ’    áêÖÁæ#x 		

HÍ~°}OQÍ "Õ~°∞, HÍO_»=Ú =∞iÜ«Ú Ñ¨„`«=ÚÅ#∞ 

"≥ÚHõ¯ âßvÜ«∞ ÉèÏQÆ=ÚÅ∞ (Vegetative parts)  
JO^Œ∞~°∞. „Ñ¨`«∞º`«ÊuÎÖ’ áêÖÁæ#∞@ =Å# Ñ¨Ù+¨Ê=ÚÅ∞, 

Ñ¶¨Å=ÚÅ∞ =∞iÜ«Ú q`«Î#=ÚÅ#∞ "≥ÚHõ¯ „Ñ¨`«∞º`«ÊuÎ 

ÉèÏQÆ=ÚÅ∞ (Reproductive parts)  JO^Œ∞~°∞.  

3.4.1. "Õ~°∞¡, HÍO_»=Ú, Ñ¨„`«=ÚÅ∞ =∞iÜ«Ú 

Ñ¨Ù+¨Ê=ÚÅ∞ (ROOTS, STEM, LEAVES AND FLOWERS)
"Õ~°∞ =º=ã¨÷ (Root system)

=∞$uÎHõ „H˜O^Œ ÃÑ~°∞QÆ∞ "≥ÚHõ¯ ÉèÏQÆ=Ú#∞ 

"Õ~°∞ =º=ã¨÷ JO^Œ∞~°∞. Wk ™ê^è•~°}OQÍ Ñ≤O_»=Ú 

Ü≥ÚHõ¯ „Ñ¨^äŒŒ=∞ =¸Å=Ú (Radica) #∞O_ç 

Jaè=$kú K≥O^Œ∞K«∞#flk. Wk "≥ÚHõ¯ Ü≥ÚHõ¯ 

J=~ÀÇ¨ÏHõ ÉèÏQÆ=∞QÆ∞#∞. Wk ã¨∂~°ºHÍOu #∞O_ç 

^Œ∂~°OQÍÃÑ~°∞QÆ∞#∞. Ñ¨„`«Ç¨Ïi`«=Ú (Chlorophyll)#∞ 

HõeyÜ«ÚO_»^Œ∞. Hõ}∞Ñ¨ÙÅ∞ (nodes), Hõ}∞ 

=∞^èŒº=∂Å∞ (internodes) LO_»=Ù. Wk Ñ¨„`«=ÚÅ∞ 

ÖË^• "≥ÚQÆæÅ#∞ HõeyÜ«ÚO_»^Œ∞. "Õ~°∞ =º=ã¨÷ 

„Ñ¨^è•#OQÍ Ô~O_»∞ ~°Hõ=ÚÅ∞QÍ =sæHõiOK«|_ç#k. Jq 

1. `«e¡ "Õ~°∞ =º=ã¨÷ 
2. J|∞ƒ~°Ñ¨Ù "Õ~°∞ =º=ã¨÷

Hõ$`«º=Ú 3.1

XHõ *Ï_ôx fã¨∞H˘x, ^•xx h\˜`À 

xOÑ¨Ù=Ú. P^è•~° ÉèÏQÆ=Ú h\˜Ö’ LO_»∞#@∞¡ 

h~°∞e¡x *Ï_ç Ü≥ÚHõ¯ Q˘O`«∞ ÉèÏQÆ=ÚÖ’ 

LOz, h~°∞e¡ "Õ~°¡#∞ Ñ¨ijeOK«∞=Ú. 

Ñ¨@=Ú 3.8 =∂q∞_ç K≥@∞ì

Ñ¨@=Ú 3.9 "≥ÚHõ¯ ÉèÏQÆ=ÚÅ∞ 

Ñ¨Ù+¨Ê=Ú  

Ñ¨„`«=Ú

HÍO_»=Ú

"Õ~°∞¡
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 1. `«e¡ "Õ~°∞ =º=ã¨÷ (Tap Root System)

Ñ≤O_»=Ú Ü≥ÚHõ¯ "Õ~°∞ =¸Å=Ú Éèí∂q∞Ö’xH˜ 

Ö’`«∞QÍ ÃÑiy „áê^äŒq∞Hõ "Õ~°QÆ∞#∞. D "Õ~°∞ 

kfifÜ«∞ =∞iÜ«Ú `«$fÜ«∞ "Õ~°¡ =O\˜ áê~°≈fi 

"Õ~°¡xK«∞Û#∞. ™ê^è•~°}OQÍ kfi^Œà◊c[ "≥ÚHõ¯Å∞ 

`«e¡ "Õ~°∞ =º=ã¨÷#∞ HõeyÜ«ÚO_»∞#∞.   

L^•: =∂q∞_ç, "ÕÑ¨, HÍºÔ~\ò, =ÚÅ¡Oy, 

"≥Ú^ŒÅQÆ∞#q. 

2. J|∞ƒ~°Ñ¨Ù "Õ~°∞ =º=ã¨÷ 				  

   (Adventitious Root System)

„Ñ¨^äŒ=∞ =¸Å=Ú #∞O_ç QÍHõ "≥ÚHõ¯ W`«~° 

ÉèÏQÆ=ÚÅ #∞O_ç ÃÑ~°∞QÆ∞ "Õ~°¡#∞ J|∞ƒ~°Ñ¨Ù "Õ~°∞¡ 

JO^Œ∞~°∞. QÆ∞`«∞ÎÅ∞QÍ L`«ÊuÎÜ«∞QÆ∞ D "Õ~°∞¡ 

Ñ¨Å∞K«QÍ#∞ =∞iÜ«Ú XˆH Ñ¨i=∂}OÖ’ #∞O_»∞#∞. 

D "Õ~°∞¡ QÆ∞`«∞ÎÅ∞QÍ L`«ÊuÎÜ«∞QÆ∞@ =Å# gxx 

Ñ‘K«∞"Õ~°∞¡ (Fibrous roots) Jx ‰õÄ_® JO^Œ∞~°∞. 

KåÖÏ =~°‰õΩ UHõ^Œà◊ c[ "≥ÚHõ¯Å∞ J|∞ƒ~°Ñ¨Ù 

"Õ~°¡#∞ HõeyÜ«ÚO_»∞#∞. 

L^•: =i, QÆ_ç¤ "≥ÚHõ¯*Á#fl, "≥^Œ∞~°∞. 

"Õ~°¡ Ü≥ÚHõ¯ ™ê^è•~°} „H˜Ü«∞Å∞ 		

(Normal functions of roots)

1.	 �"Õ~°∞¡ =∞$uÎHõ #∞O_ç h\˜x, Yx[ 

Å=}=ÚÅ#∞ Ñ‘Å∞ÛH˘x HÍO_»=Ú#‰õΩ 

~°"å}Ï KÕÜ«Ú#∞. 

2.	� "Õ~°∞¡ "≥ÚHõ¯#∞ =∞$uÎHõ‰õΩ QÆ\˜ìQÍ ã≤÷~°Ñ¨~°K«∞#∞.

„Ñ¨HÍO_» =º=ã¨÷ (Shoot system)

Éèí∂q∞ ÃÑ·ÉèÏQÍ# ÃÑ~°∞QÆ∞ "≥ÚHõ¯ Ü≥ÚHõ¯ 

ÉèÏQÆ=Ú#∞ „Ñ¨HÍO_» =º=ã¨÷ JO^Œ∞~°∞. Wk Ñ≤O_»=Ú 

Ü≥ÚHõ¯ „Ñ¨^äŒŒ=∞ HÍO_»=Ú #∞O_ç Jaè=$kú 

K≥O^Œ∞#∞. "≥ÚHõ¯ JHõ∆=Ú Ü≥ÚHõ¯ P~ÀÇ¨ÏHõ ÉèÏQÆ=Ú 

HÍO_»=∞QÆ∞#∞. „Ñ¨HÍO_»=Ú „Ñ¨^è•# HÍO_»=Ú`À 

áê@∞ âßYÅ∞, Hõ}∞Ñ¨ÙÅ∞, Hõ}∞=∞^èŒº=∂Å∞, 

Ñ¨„`«=ÚÅ∞, "≥ÚQÆæÅ∞, Ñ¨Ù+¨Ê=ÚÅ∞ =∞iÜ«Ú 

Ñ¶¨Å=ÚÅ#∞ HõeyÜ«ÚO_»∞#∞. ÖË`« HÍO_»=ÚÅ∞ 

P‰õΩÑ¨K«Ûx =~°‚=ÚÖ’#∞, =Úki# HÍO_»=ÚÅ∞ 

QÀ^èŒ∞=∞ =~°‚=ÚÖ’#∞O_»∞#∞. HÍO_»=ÚÃÑ· Ñ¨„`«=Ú 

L`«ÊuÎ JQÆ∞ KÀ@∞#∞ Hõ}∞Ñ¨Ù (node) JO^Œ∞~°∞. 

=~°∞ã¨QÍ #∞#fl Ô~O_»∞ Hõ}∞Ñ¨ÙÅ =∞^èŒº ^Œ∂~°=Ú#∞ 

Hõ}∞ =∞^èŒº=∞=Ú (inter mode) JO^Œ∞~°∞. Wk 

HÍO_» J„QÆ=ÚÖ’ ÖË^• Ñ¨„`« „w==ÚÖ’ "≥ÚQÆæÅ#∞ 

HõeyÜ«ÚO_»∞#∞.

Ñ¨@=Ú 3.10 `«e¡ "Õ~°∞ =º=ã¨÷

Ñ¨@=Ú 3.11 J|∞ƒ~°Ñ¨Ù "Õ~°∞¡

  `«e¡ "Õ~°∞

kfifÜ«∞

"Õ~°∞

`«$fÜ«∞  

"Õ~°∞
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HÍO_»=Ú Ü≥ÚHõ¯ ™ê^è•~°} „H˜Ü«∞Å∞ 		
(Normal functions of stem)

1. P^è•~°=Ú (Support): HÍO_»=Ú, âßYÅ∞, 
Ñ¨„`«=ÚÅ∞, Ñ¨Ù+¨Ê=ÚÅ∞ =∞iÜ«Ú Ñ¶¨Å=ÚÅ‰õΩ 
P^è•~°=ÚxK«∞Û#∞.  

2. „Ñ¨ã¨~°} (Conduction):  HÍO_»=Ú "Õ~°¡ 
#∞O_ç h\˜x, Yx[ Å=}=ÚÅ#∞ ÃÑ· ÉèÏQÆ=ÚÅ‰õΩ 
~°"å}Ï KÕÜ«Ú#∞. Wk Ñ¨„`«=ÚÅÖ’ `«Ü«∂~°∞ 
KÕÜ«∞|_ç# PÇ¨~°=Ú#∞ "≥ÚHõ¯ W`«~° ÉèÏQÆ=ÚÅ‰õΩ 

‰õÄ_® ~°"å}Ï KÕÜ«Ú#∞.

Ñ¨„`«=Ú (Leaf)

Ñ¨„`«=∞#∞#k "≥ÚHõ¯ Ü≥ÚHõ¯ Ñ¨Å∞K«x, 

"≥_»ÖˇÂÊ#, K«^Œ∞<≥·# =∞iÜ«Ú P‰õΩ Ñ¨K«Ûx 

ÉèÏQÆ=∞QÆ∞#∞. Ñ¨„`«O =¸_»∞ „Ñ¨^è•# ÉèÏQÍÅ#∞ 

HõeyÜ«ÚO_»∞#∞. Jq Ñ¨„`«^Œà◊=Ú(leaf lamina) 
Ñ¨„`«=$O`«=Ú (Petiole) =∞iÜ«Ú Ñ¨„`« 

Ñ‘~î°=Ú(Leaf base) 

Ñ¨„`« ^Œà◊=Ú (Leaf blade or leaf lamina): 

Wk Ñ¨„`«=Ú Ü≥ÚHõ¯ P‰õΩÑ¨K«Ûùx q™êÎi`« 

ÉèÏQÆ=∞QÆ∞#∞. Ñ¨„`«^Œà◊=Ú =∞^èŒºÖ’ #_çq∞ D<≥#∞ 

(midrib) HõeyÜ«ÚO_»∞#∞. D #_çq∞ D<≥ 

W~°∞"≥·Ñ¨ÙÅ âßYÅ#∞ HõeyÜ«ÚO_»∞#∞. gxx „Ñ¨Hõ¯ 

D<≥ÅO^Œ∞~°∞ (veins)

Ñ¨„`« =$O`«=Ú (Petiole )

Ñ¨„`«Ñ¨Ù HÍ_»#∞ Ñ¨„`« =$O`«=Ú JO^Œ∞~°∞. Wk 

Ñ¨„`«^Œà◊=Ú#∞ HÍO_»=Ú#‰õΩ HõÅ∞Ñ¨Ù#∞. 

Ñ¨„`« Ñ‘~î°=Ú (Leaf base)

HÍO_»=Ú#‰õΩ J`«∞Hõ|_ç# Ñ¨„`«=Ú Ü≥ÚHõ¯ 

P^è•~° ÉèÏQÆ=Ú#∞ Ñ¨„`« Ñ‘~î°=Ú JO^Œ∞~°∞. Ñ¨„`« 

Ñ‘~î°=Ú W~°∞ áê~å≈fiÅÖ’ Ô~O_»∞ z#fl Ñ¨„`«=ÚÅ 

=O\˜ x~å‡}=ÚÅ∞O_»∞#∞. gxx Ñ¨„`« 

Ñ¨ÙK«Ûù=ÚÅ∞ (stipules) JO^Œ∞~°∞.  

Hõ$`«º=Ú 3.2

Ñ≤Å¡Å∂, =O@QÆkÖ’ =∞#O J=∞‡‰õΩ 
ã¨Ç¨Ü«∞Ñ¨_»∞@ KåÖÏ L`åûÇ¨ÏOQÍ #∞O_»∞#∞. 
=∞~˘Hõ ™êi P‰õΩ ‰õÄ~°Å#∞ â◊√„Éèí=Ú 
KÕÜ«Ú#Ñ¨Ù_»∞ "≥ÚHõ¯ W`«~° ÉèÏQÆ=ÚÅ#∞ 
Ñ¨ijeOK«∞@‰õΩ „Ñ¨Ü«∞uflOK≥^Œ=Ú. 

Ñ¨„`«=Ú Ü≥ÚHõ¯ ™ê^è•~°} „H˜Ü«∞Å∞ 			 
(Normal functions of leaf)

1. PÇ¨~° ã¨Oâı¡+¨} (Synthesis of Food): 
Ñ¨„`«=ÚÅ∞ H˜~°}[#º ã¨OÜ≥∂QÆ„H˜Ü«∞ ^•fi~å 

PÇ¨~°=Ú#∞ L`«ÊuÎ KÕÜ«Ú#∞. 

Ñ¨@=Ú 3.12 Ñ¨„`«=Ú

2. "åÜ«Ú=ÙÅ =∂iÊ_ç (Exchange of 
Gases): Ñ¨„`« ~°O„^èŒ=ÚÅ ^•fi~å Ñ¨„`«=ÚÅ∞ 

"åÜ«Ú=ÙÅ =∂iÊ_ç KÕÜ«Ú#∞. H˜~°}[#º 

ã¨OÜ≥∂QÆ „H˜Ü«∂ ã¨=∞Ü«∞=ÚÖ’ "≥ÚHõ¯Å∞ CO2 #∞ 

„QÆÇ≤ÏOK«∞H˘x, O2 #∞ "≥Å∞=iOK«∞#∞. âßfiã¨„H˜Ü«∂ 

ã¨=∞Ü«∞=ÚÖ’ Wq O2 #∞ „QÆÇ≤ÏOK«∞H˘x CO2 #∞ 

"≥Å∞=iOK«∞#∞. nx<Õ "≥ÚHõ¯ÅÖ’ "åÜ«Ú=ÙÅ 

=∂iÊ_ç JO^Œ∞~°∞.  

3. ÉèÏëÈÊù`ÕûHõ=Ú (Transpiration): 
Ñ¨„`«~°O„^èŒ=ÚÅ ̂ •fi~å Ñ¨„`«=ÚÅ∞ JkèHõ"≥∞ÿ# h\˜x 

ÉèÏ+¨Ê~°∂Ñ¨=ÚÖ’ HÀÖ’Ê=Ù@#∞ ÉèÏëÈÊ`ÕûHõ=Ú 

JO^Œ∞~°∞. 

Ñ¨@=Ú 3.13 ÉèÏëÈÊù`ÕûHõ=Ú 

 Ñ¨„`«^Œà◊=Ú

#_çq∞D<≥ 

Ñ¨„`«=$O`«=Ú

D<≥ Ñ¨„`«Ñ‘~î°=Ú
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Ñ¨Ù+¨ÊÉèÏQÆ=ÚÅ∞ (Parts of a typical flower)

Ñ¨Ù+¨Ê=Ú <åÅ∞QÆ∞ ÉèÏQÍÅ#∞ HõeyÜ«ÚO_»∞#∞. 
Jq ~°Hõ∆Hõ Ñ¨„`å=o, PHõ~°¬} Ñ¨„`å=o, ˆHâ◊~å=o 
=∞iÜ«Ú JO_»HÀâ◊=Ú.   

~°Hõ∆Hõ Ñ¨„`å=o: Ñ¨Ù+¨Ê=Ú Ü≥ÚHõ¯ J`«ºO`« 
"≥Å∞Ñ¨e =ÅÜ«∞OÖ’x P‰õΩÑ¨K«Ûx, Ñ¨„`«=ÚÅ =O\˜ 
ÉèÏQÆ=ÚÅ#∞ ~°Hõ∆Hõ Ñ¨„`«=ÚÅ∞    (sepals) JO^Œ∞~°∞. 
Wq "≥ÚQÆæQÍ#∞#flÑ¨Ù_»∞ Ñ¨Ù+¨Ê=Ú#∞ ~°H˜∆OK«∞#∞. 

PHõ~°¬} Ñ¨„`å=o (Corolla): Ñ¨Ù+¨Ê=Ú 
Ü≥ÚHõ¯ „Ñ¨HÍâ◊=O`«"≥∞ÿ# =~°‚Ü«Ú`« ÉèÏQÆ=ÚÅ#∞ 
PHõ~°¬} Ñ¨„`åÅ∞ (Petals) JO^Œ∞~°∞. Wq Ñ¨Ù+¨Ê=Ú 
Ü≥ÚHõ¯ Ô~O_»= =ÅÜ«∞=∞QÆ∞#∞. Wq qq^èŒ =~å‚Å∞, 
PHÍ~åÅ∞ =∞iÜ«Ú Ñ¨i=∂}ÏÅÖ’ #∞O_»∞#∞.

ˆHâ◊~å=o (Androecium): Ñ¨Ù+¨Ê=Ú 

Ü≥ÚHõ¯ =¸_»= =ÅÜ«∞=Ú ˆHâ◊~å=o. Wk 

Ñ¨Ù+¨ÊÑ¨Ù Ñ¨Ù~°∞+¨ ÉèÏQÆ=∞QÆ∞#∞. XH˘¯Hõ¯ ˆHã¨~°=Ú 

ˆHâ◊~° ^ŒO_»=Ú (filament) J#|_»∞HÍ_»#∞, ˆHâ◊~° 

^ŒO_»=Ú Ü≥ÚHõ¯ ÃÑ· ÉèÏQÆ=ÚÖ’ Ñ¨~åQÆHÀâ◊=Ú 

(Anther) Jx Ñ≤Å∞=|_»∞ ã¨Oz =O\˜ 

x~å‡}=Ú#∞ HõeyÜ«ÚO_»∞#∞. Ñ¨~åQÆHÀâ◊=Ú 

Ñ¨Ùá⁄Ê_ç ̂~}∞=ÙÅ#∞ ~°∂á⁄OkOK«∞#∞. Wq Ñ¨Ù~°∞+¨ 

ã¨OÜ≥∂QÆcè[=ÚÅQÆ∞#∞. 

JO_»HÀâ◊=Ú (Gynoecium): Wk 
Ñ¨Ù+¨Ê=Ú Ü≥ÚHõ¯  Ö’Ñ¨Å =ÅÜ«∞=Ú. Wk 
Ñ¨Ù+¨ÊÑ¨Ù ¢ã‘Î ÉèÏQÆ=∞QÆ∞#∞. Ñ¶¨Å^Œà◊=Ú (carpel) 
=¸_»∞ ÉèÏQÍÅ#∞ HõeyÜ«ÚO_»∞#∞. Ñ¶¨Å^Œà◊=Ú 
Ü≥ÚHõ¯ ÃÑ· ÉèÏQÆ=Ú H©ÖÏ„QÆ=Ú (stigma), =∞^èŒº 
ÉèÏQÆ=Ú H©Å=Ú (Style), H˜O^ŒLaƒ# ÉèÏQÆ=Ú 
JO_®â◊Ü«∞=Ú (Ovary). JO_®â◊Ü«∞=Ú 
JO_»=ÚÅ#∞ HõeyÜ«ÚO_»∞#∞. D JO_»=Ú 
¢ã‘Î c[Hõ}=Ú (egg) (¢ã‘Î ã¨OÜ≥∂QÆc[=Ú) #∞ 
HõeyÜ«ÚO_»∞#∞. 
Ñ¨Ù+¨Ê=Ú Ü≥ÚHõ¯ LÑ¨Ü≥∂QÍÅ∞ (Uses of a Flower)

Ñ¨ÙëêÊÅ#∞ Ñ¨i=∞à◊ „^Œ==ÚÅ#∞ `«Ü«∂~°∞ 
KÕÜ«Ú@‰õΩ, B+¨^•Å#∞ `«Ü«∂~°∞ KÕÜ«Ú@‰õΩ 

=∞iÜ«Ú JÅOHõ~°}‰õΩ LÑ¨Ü≥∂y™êÎ~°∞.

1.   „Ñ¨`«∞º`«ÊuÎ (Reproduction): Ñ¨Ù+¨Ê=Ú 
"≥ÚHõ¯ÅÖ’x „Ñ¨`«∞ºuÊuÎ J=Ü«∞==∞QÆ∞#∞ Wk 

Ñ¶¨Å=ÚÅ∞ =∞iÜ«Ú q`«Î#=ÚÅ∞QÍ ÃÑ~°∞QÆ∞#∞. 

2.  J`«Î~°∞ (Perfume): H˘xfl Ñ¨Ù+¨Ê=ÚÅ∞ 

#∞O_ç J`«Î~°∞#∞ `«Ü«∂~°∞ KÕÜ«Ú^Œ∞~°∞.

Ñ¨@=Ú 3.15 ‰õΩiOl

Ñ¨@=Ú 3.14 Ñ¨Ù+¨ÊÉèÏQÆ=ÚÅ∞

Hõ$`«º=Ú 3.3

‰õΩO_ôÖ’ QÆÅ "≥ÚHõ¯ Ñ¨„`«=Ú#∞ 

áê~°^Œ~°≈Hõ"≥∞ÿ# áêenä<£ ã¨Oz`À HõÑ¨C=Ú. 

H˘xfl QÆO@Å `«~åfi`« Ñ¨ijeOz# áêenä<£ 

ã¨OzÖ’ h\˜ K«∞Hõ¯Å#∞ K«∂_»=K«∞Û#∞. 

Wk Ñ¨„`«=ÚÅÖ’ ÉèÏëÈÊ`ÕûHõ=Ú#∞ 

x~°∂Ñ≤OK«∞#∞. 

Ñ¨Ù+¨Êù=Ú (Flower)

 Ñ¨Ù+¨Ê=Ú Öˇ·OyHõ „Ñ¨`«∞º`«ÊuÎÖ’ ã¨Ç¨Ü«∞Ñ¨_»∞@ 

=Å# nxx "≥ÚHõ¯ Ü≥ÚHõ¯ „Ñ¨`«∞ºuÊuÎ 

ÉèÏQÆ=Ú JO^Œ∞~°∞. Ñ¨~åQÆ ã¨OÑ¨~°¯=Ú =∞iÜ«Ú 

Ñ¶¨ÅnHõ~°} `«~åfi`« Ñ¨Ù+¨Ê=Ú Ñ¶¨Å=ÚQÍ =∂~°∞Ê 

K≥O^Œ∞#∞. Ñ¨„`«=ÚÅ =Öˇ Ñ¨Ù+¨Ê=ÚÅ∞ HÍ_»#∞ 

HõeyÜ«ÚO_»∞#∞. Ñ¨Ù+¨Ê=Ú Ü≥ÚHõ¯ D HÍ_»#∞ 

Ñ¨Ù+¨Ê=$O`«=Ú (pedicel) JO^Œ∞~°∞. HÍ_»ÖËx 

Ñ¨Ù+¨Ê=ÚÅ∞ ‰õÄ_® QÆÅ=Ù. 

L^• :  J~°\˜. 

PHõ~°¬} Ñ¨„`å=o ˆHâ◊~°=Ú

~°Hõ∆Hõ Ñ¨„`å=o
Ñ¶¨Å^Œà◊=Ú
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3.5. �"Õ~°∞, HÍO_»=Ú =∞iÜ«Ú Ñ¨„`«=ÚÅ ~°∂áêO`«~°O 
(MODIFICATION OF ROOT, STEM AND LEAVES)

Wk =~°‰õΩ `≥eÊ# q^èŒOQÍ "Õ~°∞, HÍO_»=Ú =∞iÜ«Ú 

Ñ¨„`«=ÚÅ∞ "åx ™ê^è•~°} „H˜Ü«∞Å#∞ HõeyÜ«Ú#flq. ™ê^è•~°} 

„H˜Ü«∞Å`Àáê@∞ J^Œ#Ñ¨Ù „H˜Ü«∞Å#∞ x~°fiÇ≤ÏOK«∞@‰õΩ H˘xfl 

"Õ~°∞¡, HÍO_»=ÚÅ∞ =∞iÜ«Ú Ñ¨„`«=ÚÅ∞ "åx PHÍ~°=Ú,  

x~å‡}=Ú#∞ =∂~°∞ÛH˘#∞#∞. 

«̀e¡ "Õ~°∞ ~°∂áêO «̀~°=ÚÅ∞ (Modifications  of Tap  Root):

1. xÅ∞=KÕÜ«Ú "Õ~°∞¡ (Storage Roots):

PÇ¨~° Ñ¨^•~å÷Å#∞ xÅ∞=KÕÜ«Ú@ =Å#  `«e¡"Õ~°∞ 

=∞O^Œ=ÚQÍ#∞, HõO_»QÆÅkQÍ#∞ =∂~°∞#∞. "Õ~°∞ Ü≥ÚHõ¯ 

PHÍ~åxfl P^è•~°OQÍ KÕã¨∞H˘x  Wq =¸_»∞ ~°Hõ=ÚÅ∞QÍ 

qÉèílOÑ¨|_ç#q. 

a) â◊OMÏHÍ~°=Ú (Conical): "Õ~°∞ J„QÆÉèÏQÆ=Ú 

"≥_»Å∞ÊQÍ#∞O_ç, „Hõ"Õ∞}Ï P^è•~°O "≥·Ñ¨Ù‰õΩ "≥à◊√§H˘Åk 

â◊OY∞=Ù=Öˇ ã¨#flQÍ =∂~°∞#∞. 

 L^•: HÍºÔ~\ò 

b) HõO_≥ PHÍ~°O (Fusiform): "Õ~°∞ =∞^èŒº ÉèÏQÆOÖ’ 

LaèƒÜ«Ú#flÑ¨Ù_»∞, Ô~O_»∞ H˘#Å∞ „Hõ"Õ∞} "≥Ú#^Õe ã¨#flQÍ 

HõO_≥ =Öˇ =∂~°∞#∞. nxx HõO_≥ PHÍ~°O (fusiform) JO^Œ∞~°∞. 

 L^•: =ÚÅ¡Oy

c) =¸Ñ¨Ù~åHÍ~°O (Napiform): "Õ~°∞ J„QÆ ÉèÏQÆ=Ú 

LaƒÜ«Ú#flÑ¨Ù_»∞, KåÖÏ =~°‰õΩ QÆ∞O„_»"≥∞ÿ, L#fl@∞¡O_ç "≥Ú# 

^Õe P^è•~°=Ú "≥·Ñ¨Ù‰õΩ "≥à◊√§H˘Åk ã¨#flQÍ ÉÁOQÆ~°=Ú =O\˜ 

PHÍ~°=Ú xK«∞Û#∞. 

 L^•:  @iflÑ¶π, c\ò~°∂\ò  

g∞‰õΩ `≥Å∞™ê!

‰õΩiOl J#∞#k XHõ J~°∞^≥·# Ñ¨Ù+¨Ê=Ú. Wk 12 
ã¨O=`«û~°=ÚÅ‰õΩ XHõ™êi Ñ¨Ù+≤ÊOK«∞#∞ (qHõã≤OK«∞#∞). 
nxx `«q∞à◊<å_»∞Ö’ =∂„`«"Õ∞ Hõ#∞Q˘#=K«∞Û#∞. hÖòyiãπ 
J#∞ Ñ¨^Œ=Ú#‰õΩ ''he =~°‚ Ñ¨~°fi`«=ÚÅ∞—— Jx J~°÷=Ú. hÅ 
‰õΩiOl "≥ÚHõ¯ T^•~°OQÆ∞`À ‰õÄ_ç# hÅ =~°‚ Ñ¨Ù+¨Ê=ÚÅ 
#∞O_ç, D Ñ¨~°fi`«=ÚÅ‰õΩ D ¿Ñ~°∞ =K≥Û#∞. Wk 
z=i™êiQÍ Ñ¨Ù+≤ÊOz# |∞∞`«∞=Ù 2006= ã¨O=`«û~°=Ú.

1. `«~åfi`« Ñ¨Ù+≤ÊOK«∞ |∞∞`«∞=Ù ZÑ¨C_»∞?

2. JÑ¨Ê\˜H˜ h =Ü«∞ã¨∞û ZO`«? 

Ñ¨@=Ú 3.17 =ÚÅ¡Oy

Ñ¨@=Ú 3.18 c\ò~°∂\ò

 Ñ¨@=Ú 3.16 HÍºÔ~\ò
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2. âßfiã¨"Õ~°∞¡ (Respiratory Roots)

ã¨=Ú„^Œ f~°=Ú#‰õΩ ^ŒQÆæ~°QÍ LÑ¨Ch\˜`À 

‰õÄ_ç# |∞~°^ŒÖ’ ÃÑ~°∞QÆ∞ "≥ÚHõ¯Å∞ x\ÏÔ~·# 

"åÜ«ÚQÆ`« "Õ~°¡#∞ Jaè=$kú KÕÜ«Ú#∞. D "Õ~°¡<Õ 

âßfiã¨ "Õ~°∞¡ Jx JO^Œ∞~°∞.      

 L^•: Jqã‘xÜ«∂ (=∂O„QÆ∂=$Hõ∆=ÚÅ∞). Wk 
`«q∞à◊<å_»∞Ö’x Ñ≤KåÛ=~°OÖ’ Hõ#|_»∞#∞.

2. P^è•~°=Ú xK«∞Û "Õ~°∞¡ (Supporting Roots)

a)  T_» "Õ~°∞¡ (Prop Roots): "åÜ«ÚQÆ`« 

âßYÅ #∞O_ç J<ÕHõ "Õ~°∞¡ L`«ÊuÎÜ«∞QÆ∞K«∞#flq. 

D "Õ~°∞¡    x\Ï~°∞QÍ H˜OkH˜ ÃÑiy, Éèí∂q∞Ö’ 

ã≤÷~°Ñ¨_»∞#∞. Wq ã¨ÎOÉèí=ÚÅ =Öˇ Ñ¨xKÕã≤ „Ñ¨^è•# 

"≥ÚHõ¯‰õΩ J^Œ#Ñ¨Ù P^è•~°=Ú xK«∞Û#∞. W@∞=O\˜ 

"Õ~°¡<Õ T_»"Õ~°∞¡ Jx JO^Œ∞~°∞.

 L^•:  =∞„i K≥@∞ì

b) T`« "Õ~°∞¡ (Stilt Roots) =∞$^Œ∞"≥·# 

HÍO_»=Ú`À ‰õÄ_ç# "≥ÚHõ¯Å∞ á⁄\˜ìQÍ#∞#fl, 

=∞O^Œ"≥∞ÿ#, P^è•~°=Ú xK«∞Û "Õ~°¡#∞ HÍO_»=Ú 

Ü≥ÚHõ¯ P^è•~°ÉèÏQÆ=Ú #∞O_ç Jaè=$kúKÕÜ«Ú#∞. 

D "Õ~°∞¡ Éèí∂q∞Ö’ ã≤÷~°Ñ¨_ç, P^è•~°=ÚxK«∞Û#∞. 

W@∞=O\˜ "Õ~°¡<Õ T`«"Õ~°∞¡ JO^Œ∞~°∞. 

 L^•: "≥ÚHõ¯*Á#fl, K≥é‰õΩ

1.  xÅfi KÕ¿ã "Õ~°∞¡ (Storage Roots)

a) ^Œ∞OÑ¨"Õ~°∞¡: H˘xfl J|∞ƒ~°Ñ¨Ù "Õ~°∞¡ PÇ¨~°Ñ¨^•~°÷=ÚÅ#∞ 

xÅfiÜ«ÚOK«∞H˘x, xÜ«∞q∞`« PHÍ~°=Ú ÖË‰õΩO_® 

LaƒÜ«ÚO_»∞#∞. 

 L^•:  ã‘fi\ò á⁄\Ï\’ (ÔQ#∞ã¨∞QÆ_»¤).

b)  QÆ∞`«∞ÎÅ =O\˜ ^Œ∞OÑ¨"Õ~°∞¡: Laƒ# ^Œ∞OÑ¨"Õ~°∞¡ QÆ∞`«∞ÎÅ∞QÍ 

U~°Ê_ç#Ñ¨C_»∞ gxx QÆ∞`«∞ÎÅ =O\˜ ^Œ∞OÑ¨"Õ~°∞¡ Jx JO^Œ∞~°∞. 

 L^•: ^ä•eÜ«∂.

Ñ¨@=Ú 3.19 Jqã‘xÜ«∂

Ñ¨@=Ú 3.20 ã‘fi\ò á⁄\Ï\’ 

(ÔQ#∞ã¨∞QÆ_»¤) 

 Ñ¨@=Ú 3.21 K≥é‰õΩ 

Ñ¨@=Ú 3.22 =∞„iK≥@∞ì

g∞‰õΩ `≥Å∞™ê!

HÀÖòHõ`åÎ  ã¨g∞Ñ¨=ÚÖ’ QÆÅ ÉèÏ~°`« =$Hõ∆ 

âß¢ã¨Î L^•º#=#=ÚÖ’x ÃÑ^ŒÌ =∞„i =$Hõ∆=Ú, 

^•x âßYÅ #∞O_ç 900 Å‰õΩ ÃÑ·|_ç# 

T_»"Õ~°¡#∞ L`«ÊuÎ KÕã≤#k. nx =Ü«∞ã¨∞û 

200 ã¨OIIÅ Hõ<åfl Z‰õΩ¯=. nx "åºã¨=Ú 

^•^•Ñ¨Ù 360 g∞@~°¡ Hõ<åfl Z‰õΩ¯=. 

J|∞ƒ~°Ñ¨Ù "Õ~°¡ ~°∂áêO`«~°=ÚÅ∞  
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3. Ñ¨~å#fl r= "Õ~°∞¡ (Parasitic Roots)
Ñ¨~å#fl r= "≥ÚHõ¯Å "Õ~°∞¡ áÈ+¨Hõ Ñ¨^•~°÷=ÚÅ#∞ 

â’+≤OK«∞H˘#∞@‰õΩ Ju^äÕ~Ú Hõ}*ÏÅ=ÚÅÖ’xH˜ 

K˘K«∞ÛH˘x áÈ=Ù#∞. W@∞=O\˜ "Õ~°¡#∞ Ñ¨~å#fl r= 

"Õ~°∞¡ JO^Œ∞~°∞. 

L^• : Hõã¨∞¯@. 

HÍO_»=Ú Ü≥ÚHõ¯ ~°∂áêO`«~°=ÚÅ∞ 	

(Modifications of stem)
g∞ =O@ QÆkH˜ "≥o§, H˘xfl ‰õÄ~°QÍÜ«∞Å#∞ 

¿ãHõiOK«∞=Ú. ~°∂áêO`«~°O K≥Ok# "Õ~°∞¡ 
=∞iÜ«Ú HÍO_»=ÚÅ∞ QÆÅ ‰õÄ~°QÍÜ«∞Å 
*Ïa`å#∞ `«Ü«∂~°∞ KÕÜ«Ú=Ú. 

H˘xfl "≥ÚHõ¯ÅÖ’ HÍO_»=Ú ™ê^è•~°} 
„H˜Ü«∞Å`À áê@∞, J^Œ#OQÍ H˘xfl „Ñ¨`ÕºHõ 
„H˜Ü«∞Å#∞ ‰õÄ_® x~°fiÇ≤ÏOK«∞#∞. W@∞=O\˜ 
ã¨O^Œ~åƒùÅÖ’ HÍO_»=Ú Ü≥ÚHõ¯ XHõ ÉèÏQÆ=Ú 
ÖË^• Ñ¨ÓiÎ "≥ÚHõ¯ D „Ñ¨`ÕºHõ „H˜Ü«∞Å#∞ 
x~°fiÇ≤ÏOK«∞@‰õΩ ~°∂áêO`«~°=Ú K≥O^Œ∞#∞. 
W@∞=O\˜ HÍO_»=ÚÅ<Õ ~°∂áêO`«~°=Ú K≥Ok# 
HÍO_»=ÚÅ∞ (Modified stems) JO^Œ∞~°∞. 

1. �Éèí∂QÆ~°ƒù HÍO_» ~°∂áêO`«~°=ÚÅ∞ 		
(Underground Stem Modification) 
H˘xfl "≥ÚHõ¯Å HÍO_»=Ú Éèí∂QÆ~°ƒù=ÚÖ’<Õ 

LO@∂ xÅfiÜ«ÚOK«∞ „H˜Ü«∞#∞ x~°fiÇ≤ÏOK«∞#∞. 
Wq J<ÕHõ ~°Hõ=ÚÅ∞.   

a) ^Œ∞OÑ¨ (Tuber): Wk ~°∂áêO`«~°=Ú 
K≥Ok# Éèí∂QÆ~°ƒù HÍO_»=∞QÆ∞#∞. Wk HÍO_»Ñ¨Ù 
H˘# ÉèÏQÆ=Ú L|ƒ_»O ^•fi~å Jaè=$kÌ 
K≥O^Œ∞#∞. JkèHõ "≥Ú`«ÎOÖ’ PÇ¨~°Ñ¨^•~å÷Å#∞ 
xÅfiKÕÜ«Ú#∞.  

L^• : |OQÍà◊ ^Œ∞OÑ¨.

4. =$H∆ÀÑ¨r= "Õ~°∞¡ (Epiphytic Roots) 

 H˘xfl "≥ÚHõ¯Å∞ PÇ¨~°=Ú H˘~°‰õΩ HÍHõ, P"åã¨=Ú H˘~°‰õΩ =∂„`«"Õ∞ 

W`«~° "≥ÚHõ¯Å âßYÅÃÑ· ÃÑ~°∞QÆ∞#∞. D "≥ÚHõ¯Å #∞O_ç ÃÑ~°∞QÆ∞ H˘xfl 

"Õ~°∞¡ QÍeÖ’ ¿ãfiK«ÛùQÍ „"ÕÖÏ_»∞`«∂, QÍeÖ’x `Õ=∞#∞ â’+≤OK«∞H˘#∞#∞. 

W@∞=O\˜ "Õ~°¡<Õ =$H∆ÀÑ¨r= "Õ~°∞¡ Jx JO^Œ∞~°∞. L^•Ç¨Ï~°}‰õΩ  

L^• : "åO_® (Pi¯_£) 

Hõ$`«º=Ú 3.4

g∞ =O@ QÆkH˜ "≥o§, H˘xfl ‰õÄ~°QÍÜ«∞Å#∞ 
¿ãHõiOK«∞=Ú. ~°∂áêO`«~°O K≥Ok# "Õ~°∞¡ 
=∞iÜ«Ú HÍO_»=ÚÅ∞ QÆÅ ‰õÄ~°QÍÜ«∞Å 
*Ïa`å#∞ `«Ü«∂~°∞KÕÜ«Ú=Ú.

b) H˘=Ú‡ (Rhizome): Wq =∞$uÎHõ 

„H˜O^Œ ã¨=∂O`«~°=ÚQÍ ÃÑ~°∞QÆ∞ =∞O^Œ"≥∞ÿ# 

HÍO_»=ÚÅQÆ∞#∞. 

L^• : JÅ¡O

Ñ¨@=Ú 3.26 JÅ¡O

Ñ¨@=Ú 3.25 |OQÍà◊ 

^Œ∞OÑ¨

Ñ¨@=Ú 3.23 Hõã¨∞¯@

Ñ¨@=Ú 3.24 "åO_®
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2. �LÑ¨"åÜ«ÚQÆ`« HÍO_» ~°∂áêO`«~°=Ú 

(Sub-Aerial Modification of Stem) 

âßvÜ«∞ „Ñ¨`«∞º`«ÊuÎH˜ D ~°∂áêO`«~°=Ú 

`À_»Ê_»∞#∞. H˘xfl "≥ÚHõ¯ÅÖ’, âßYÅ∞ 

|ÅÇ‘Ï#OQÍ #∞O_»∞#∞. Wq Éèí∂q∞ÃÑ· 

ã¨=∂O`«~°=ÚQÍ Ñ¨_çÜ«ÚO_»∞#∞. ÖË^• 

=∞$uÎHõÃÑ· Ñ¨Ó_»Û|_ç Ü«ÚO_»=K«∞Û#∞. 

Hõ}∞Ñ¨ÙÅ =^ŒÌ "åÜ«ÚQÆ`« âßYÅ∞ ÖË^• 

J|∞ƒ~°Ñ¨Ù "Õ~°∞¡ Jaè=$kÌ K≥O^Œ∞#∞. gxx 

Å`«Å∞ (Creepers) Jx JO^Œ∞~°∞.  

D Å`«Å∞ Ô~O_»∞ ~°Hõ=ÚÅ∞ 

(a)	 ~°#fl~üÅ∞: L^•Ç¨Ï~°}‰õΩ, QÆ_ç¤

(b)	™ÈìÅ<£Å∞: L^•Ç¨Ï~°}‰õΩ, ¢™êìÉˇi.

3. "åÜ«ÚQÆ`« HÍO_» ~°∂áêO`«~°=Ú (Aerial Stem 
Modification)

™ê^è•~°}OQÍ "≥ÚQÆæÅ∞ âßYÅ∞QÍ ÖË^• 
Ñ¨Ù+¨Ê=ÚÅ∞QÍ Ja=$kú K≥O^Œ∞#∞. H˘xfl 
"≥ÚHõ¯ÅÖ’, XHõ xs‚`« J=ã¨~°=Ú H˘~°‰õΩ "≥ÚQÆæÅ∞ 
~°∂áêO`«~°=Ú#‰õΩ QÆ∞iÜ«∞QÆ∞#∞. H˘xfl "åÜ«ÚQÆ`« 
HÍO_» ~°∂áêO`«~°=ÚÅ∞ 

a) HÍO_»Ñ¨Ù #∞e fQÆÅ∞ (Stem Tendril): H˘xfl 
"≥ÚHõ¯ÅÖ’, „w=Ñ¨Ù "≥ÚQÆæ #∞e fQÆQÍ ~°∂áêO`«~°O 
K≥O^Œ∞#∞. Wk P^è•~°=Ú#‰õΩ K«∞@∂ì "≥ÚHõ¯ 
K«∞@∞ì H˘#∞@‰õΩ ã¨Ç¨Ü«∞Ñ¨_»∞#∞ 

L^•Ç¨Ï~°}‰õΩ:  á¶ê+¨<£ Ñ¶¨¡=~ü. 

b) =ÚÅ∞¡ (Thorn): H˘xfl "≥ÚHõ¯ÅÖ’, „w=Ñ¨Ù 
"≥ÚQÆæ ~°Hõ∆} H˘~°‰õΩ =ÚÅ∞¡QÍ ~°∂áêO`«~°O 
K≥OkÜ«ÚO_»∞#∞. 

L^•Ç¨Ï~°}‰õΩ : É’QÆ<£qeÜ«∂

c)  Ñ¨„`åÉèíHÍO_»=Ú (Phylloclade): H˘xfl 
Z_®i "≥ÚHõ¯ÅÖ’, Ñ¨„`«=ÚÅ∞ HõO@Hõ=Ú(=Úà◊√§) 
Å∞QÍ ~°∂áêO`«~°O K≥OkÜ«ÚO_»∞#∞. P‰õΩ 
Ñ¨K«Ûx, K«^Œ∞<≥·# HÍO_»=ÚKÕ Ñ¨„`«=ÚÅ „H˜Ü«∞Å∞ 
x~°fiÇ≤ÏOK«|_»∞#∞. W@∞=O\˜ HÍO_»=Ú#∞ 

Ñ¨„`åÉèíHÍO_»=Ú JO^Œ∞~°∞. 

L^•Ç¨Ï~°}‰õΩ : <åQÆ*ˇ=Ú_»∞. 

Ñ¨@=Ú 3.29 É’ÔQ<£ qeÜ«∂ 

Ñ¨@=Ú 3.30 ¿Ñ+¨<£ Ñ¶¨¡=~ü

Ñ¨@=Ú 3.28 ¢™êìÉˇi

Ñ¨@=Ú 3.27 QÆ_ç¤ 
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Ñ¨„`« ~°∂áêO`«~°=ÚÅ∞ (MODIFICATIONS OF LEAF):

H˘xfl "≥ÚHõ¯ÅÖ’, Ñ¨„`«=Ú H˜Ok q^èŒ=ÚQÍ 

~°∂áêO`«~°O K≥OkÜ«ÚO_»∞#∞. 

a) Ñ¨„`«#∞efQÆ (Leaf Tendril): H˘xfl 

"≥ÚHõ¯ÅÖ’, Ñ¨„`«=Úã¨#flx fQÆ=Öˇ K«∞@ì|_ç# 

x~å‡}=ÚQÍ ~°∂áêO`«~°=Ú K≥OkÜ«ÚO_»∞#∞. 

nx<Õ #∞efQÆ JO^Œ∞~°∞. Wk "≥ÚHõ¯ ZQÆ„ÉÏ‰õΩ@Ö’ 

ã¨Ç¨Ü«∞Ñ¨_»∞#∞.

L^•: |~îå}˜.

b) Ñ¨„`« HõO@Hõ=Ú (Leaf-Spine): 
<åQÆ*ˇ=Ú_»∞Ö’, Ñ¨„`«=ÚÅ∞ HõO@Hõ=ÚÅ∞QÍ 
H©∆}˜OzÜ«ÚO_»∞#∞. Wq ~°Hõ∆} „H˜Ü«∞Ö’ áêÖÁæ#∞#∞ 
=∞iÜ«Ú ÉèÏëÈÊù`ÕûHõ=Ú#∞ JiHõ@∞ì#∞. 

L^•Ç¨Ï~°}‰õΩ : <åQÆ*ˇ=Ú_»∞. 

c) Ñ≤K«Ûù~ü (Pitcher): H˘xfl "≥ÚHõ¯ÅÖ’, 
Ñ¨„`«=ÚÅ∞ H©@Hõ=ÚÅ#∞ Ñ¨\˜ì `«=∞ #„`«[x 
Ö’Ñ¨=Ú#∞ Ñ¨ÓiÎ KÕã¨∞H˘#∞@‰õΩ Ñ¶≤K«Ûù~üQÍ 
~°∂áêO`«~°O K≥OkÜ«ÚO_»∞#∞. 

 L^•: <≥Ñ¶¨<£käãπ. 

d) uuÎ (Bladder):  H˘xfl "≥ÚHõ¯ÅÖ’ 
Ñ¨„`«=ÚÅ∞ H©@Hõ=ÚÅ#∞ Ñ¨@∞ìH˘#∞@‰õΩ uuÎQÍ 

~°∂áêO`«~°=Ú K≥OkÜ«ÚO_»∞#∞. 

L^• : Ü«Ú„@∞‰õΩºÖËiÜ«∂. (ÉÏ¡_»~ü =~üì)

3.6. HÍO_»=ÚÖ’x ~°HÍÅ∞ (KINDS OF STEM)

Ñ¨Ù+≤ÊOK«∞ "≥ÚHõ¯Å HÍO_»=Ú qq^èŒ „H˜Ü«∞Å#∞ x~°fiÇ≤ÏOK«∞@‰õΩ 
qaè#fl ~°∂Ñ¨=ÚÅ#∞ á⁄O^Œ∞#∞. HÍO_»=Ú Ü≥ÚHõ¯ ã¨fiÉèÏ=O P^è•~°OQÍ, 
"≥ÚHõ¯Å HÍO_»=ÚÅ∞ =¸_»∞ „Ñ¨^è•# ~°HÍÅ∞QÍ qÉèílOÑ¨|_çÜ«Ú#flq.  

1) H©∆}`« K≥Ok# HÍO_»=ÚÅ∞ (Reduced Stems): H˘xfl "≥ÚHõ¯ÅÖ’, 
HÍO_»=Ú z#fl Ñ¨à‹§=Ú =Öˇ H©∆}`« K≥OkÜ«ÚO_»∞#∞. D Ñ¨à‹§=ÚÖ’ 

Hõ}∞Ñ¨ÙÅ∞, Hõ}∞Ñ¨Ù=∞^Œº=∂Å∞ LO_»=Ù. 

 L^•Ç¨Ï~°}‰õΩ : =Úà◊§Oy, HÍºÔ~\ò, @sflÑ¶π, h~°∞e¡. 

2) x\ÏÔ~·# HÍO_»=ÚÅ∞ (Erect Stems): KåÖÏ =~°‰õΩ Ñ¨Ù+≤ÊOK«∞ 

"≥ÚHõ¯Å∞ ÅO|OQÍ x\ÏÔ~·# KÕ=^Õi# HÍO_»=Ú#∞ HõeyÜ«ÚO_»∞#∞. 

L^•Ç¨Ï~°}‰õΩ : "≥^Œ∞~°∞, =∞„i, Ü«¸HõeÑ¨ìãπ, H˘|ƒi. 			

g∞‰õΩ `≥Å∞™ê!

J"≥∞*Ï<£ h\˜ HõÅ∞= (Water Lilly) 7 J_»∞QÆ∞Å 
"åºã¨=ÚQÆÅ Ñ¨„`«=ÚÅ#∞ 12 #∞O_ç 
16 JOQÆ∞àÏÅ H˘Å`«QÆÅ Ñ¨Ù+¨Ê=ÚÅ#∞ 
HõeyÜ«ÚO_»∞#∞. 

Ñ¨@=Ú 3.31 <≥Ñ¨<£käãπ

Ñ¨@=Ú 3.32 |~îå}˜ – Ü«Ú„@∞‰õΩºÖËiÜ«∂

Ñ¨@=Ú 3.33 h~°∞e¡
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3) |ÅÇ‘Ï# HÍO_»=ÚÅ∞ (Weak Stems): H˘xfl HÍO_»=ÚÅ∞ Ñ¨Å∞K«QÍ, 

"≥∞`«ÎQÍ =∞iÜ«Ú ã¨∞xfl`«OQÍ LO_»∞#∞. Wq P^è•~°=Ú ÖË‰õΩO_® x\Ï~°∞QÍ 

xÅ∞=ÖË=Ù. Wq Ô~O_»∞ ~°HÍÅ∞. 

1. �x\ÏÔ~·# |ÅÇ‘Ï# HÍO_»=ÚÅ∞ (Upright  Weak Stems): Wq u~°∞QÆ∞_»∞ 
fQÆÅ∞ (twiners) ÖË^• ZQÆ„ÉÏ‰õΩ#q (climbers) QÍ LO_»=K«∞Û#∞. 

a)	 u~°∞QÆ∞_»∞ fQÆÅ∞ (Twiners):D HÍO_»=ÚÅ∞ á⁄_»"≥·#q, ã¨#fl<≥·#q, 
=OQÆ ^Œy#q =∞iÜ«Ú KåÖÏ ã¨∂Hõ∆‡ „QÍÇ¨Ïº"≥∞ÿ#=QÆ∞#∞. Wq ZÖÏO\˜ „Ñ¨`ÕºHõ 
x~å‡}=ÚÅ∞ÖËHõ x\ÏÔ~·# P^è•~°=Ú#‰õΩ K«∞@∞ìH˘x LO_»∞#∞. 

L^•Ç¨Ï~°}‰õΩ : z‰õΩ¯_»∞. 

b)	 ZQÆ„ÉÏ‰õΩ#q (Climbers): Wq H˘xfl JO\˜ÃÑ@∞ìH˘<Õ x~å‡}=ÚÖ`À 
P^è•~°=ÚÃÑ·H˜ ZQÆ„ÉÏ‰õΩ#∞. 

  L^•Ç¨Ï~°}‰õΩ : c\˜Öò "≥·<£ (`«=∞Åáê‰õΩ) ,q∞iÜ«∂Å∞

2.	 �™êyÅ|_Õ |ÅÇ‘Ï# HÍO_»=ÚÅ∞ (Prostrate Weak Stems): D 
HÍO_»=ÚÅ∞ Éèí∂q∞ÃÑ· "åºÑ≤OzÜ«ÚO_»∞#∞. Wq ¢>ˇÿÅ~üÅ∞ ÖË^• 

Å`«Å∞QÍ LO_»=K«∞Û#∞.

L^•Ç¨Ï~°}‰õΩ : ¢>ˇÿ_®H±û, PHÍûeãπ.

3.7. "≥ÚHõ¯ÅÖ’ K«Å#=ÚÅ∞   		

     (MOVEMENTS IN PLANTS)

"≥ÚHõ¯Å∞ ™ê^è•~°}OQÍ [O`«∞=ÙÅ =Öˇ 

XHõ KÀ@ #∞O_ç =∞iÜ≥∞Hõ KÀ@∞‰õΩ Hõ^ŒÅ=Ù. 

J~Ú`Õ "≥ÚHõ¯ ÉèÏQÆ=ÚÅ∞ ã¨∂~°ºHÍOu, h~°∞, 

=∞$uÎHõ "≥Ú^ŒÅQÆ∞ H˘xfl „¿Ñ~°}Å‰õΩ J#∞„H˜Ü«∞QÍ 

ÃÑ~°∞QÆ∞^ŒÅ Hõ^ŒeHõÅ#∞ K«∂Ñ¨Ù#∞. JO^Œ∞=Å#, 

"≥ÚHõ¯ Ü≥ÚHõ¯ ÉèÏQÆ=ÚÅ∞ „¿Ñ~°} kâ◊"≥·Ñ¨Ù‰õΩ 

QÍx, ÖË^• ^Œ∂~°OQÍ QÍx ÃÑiˆQ ã¨fiÉèÏ==Ú#∞ 

''J#∞=~°Î#=Ú—— (tropism) JO^Œ∞~°∞.                                                

Ñ¨@=Ú 3.34 ¢>ˇÿ_®H±û (QÆ_ç¤Kå=∞Ou)

Ñ¨@=Ú 3.35 z‰õΩ¯_»∞

Ñ¨@=Ú 3.36 HÍOu J#∞=~°Î#=Ú

g∞‰õΩ `≥Å∞™ê!

J.C É’ãπ J#∞ ÉèÏ~°`« =$Hõ∆ âß¢ã¨ÎA˝_»∞ 

''„ÔH™È¯„QÍÑ¶π—— J#∞ Ñ¨iHõ~°=Ú#∞ Hõ#∞Q˘<≥#∞. 

Wk "≥ÚHõ¯Å∞ ã¨Ê~°≈ *Ï˝#=Ú#∞ HõeÜ«ÚO_»∞#x 

K«∂ÃÑ#∞. W`«x Pq+¨¯~°}‰õΩ <ÀÉˇÖò |Ç¨ï=∞u 

W=fi|_ç#k

1. J#∞=~°Î=Ú (Tropism)
=¸_»∞ ~°HÍÅ J#∞=~°Î<åÅ∞ HõÅ=Ù. 

a) HÍOu J#∞=~°Î#=Ú (Phototropism): 
"≥ÚHõ¯ ÉèÏQÍÅ∞ HÍOu kâ◊"≥·Ñ¨Ù‰õΩ QÍx, ÖË^• 

HÍOu kâ◊‰õΩ ^Œ∂~°OQÍ QÍx ÃÑiˆQ ã¨fiÉèÏ==Ú#∞ 

HÍOu J#∞=~°Î#=Ú JO^Œ∞~°∞. HÍO_»=Ú 

ã¨∂~°ºHÍOu "≥·Ñ¨Ù‰õΩ ÃÑ~°∞QÆ∞#∞. JO^Œ∞=Å# 

HÍO_»=Ú ^èŒ<å`«‡Hõ HÍOu J#∞=~°ÎHõO (positively 
phototropic).  "Õ~°∞ ã¨∂~°º HÍOu #∞O_ç ^Œ∂~°OQÍ 

ÃÑ~°∞QÆ∞#∞. JO^Œ∞=Å# "Õ~°∞ |∞∞}Ï`«‡Hõ HÍOu 

J#∞=~°ÎHõO (Negatively phototropic).
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b)  QÆ∞~°∞`åfi#∞ =~°Î#=Ú (Geotropism): 
"Õ~°∞¡ =∞$uÎHõ ÖË^• QÆ∞~°∞`åfiHõ~°¬} "≥·Ñ¨Ù‰õΩ ÃÑ~°∞QÆ∞ 

ã¨fiÉèÏ==Ú#∞ QÆ∞~°∞`åfi#∞ =~°Î#O JO^Œ∞~°∞. 
"Õ~°∞ ^èŒ<å`«‡Hõ QÆ∞~°∞`åfi#∞=~°ÎHõO (Positively 
geotropic), HÍO_»=Ú |∞∞}Ï`«‡Hõ QÆ∞~°∞`åfi#∞ 
=~°ÎHõO (Negatively geotropic) ÅQÆ∞#∞. 

c)  [ÖÏ#∞=~°Î#O (Hydrotropism): "Õ~°∞¡ 
h~°∞#fl kâ◊"≥·Ñ¨Ù‰õΩ ÃÑ~°∞QÆ∞#∞, HÍO_»=ÚÅ∞ ÃÑ~°QÆ=Ù. 
JO^Œ∞=Å# "Õ~°∞ ^èŒ<å`«‡Hõ *ÏÖÏ#∞=~°ÎHõO 
(Positively hydrotropic), =∞iÜ«Ú HÍO_»=Ú 
|∞∞}Ï`«‡Hõ *ÖÏ#∞=~°ÎHõ=Ú (Negatively 
hydrotropic) ÅQÆ∞#∞. 
2. J#∞‰õΩOz`« Hõ^ŒeHõ (Nastic movement)

 JuÎÑ¨uÎ (Touch me not) ("≥∞ÿ"≥∂™ê) 
ã¨Ê~°≈‰õΩ ã¨∂Hõ∆‡ „QÍÇ¨Ïº=ÚQÍ #∞O_»∞#∞. "≥ÚHõ¯#∞ 
`åH˜#Ñ¨Ù_»∞, ^•x Ñ¨„`«=ÚÅ∞ =Ú_»∞K«∞H˘#∞#∞. 
"≥∞ÿ"≥∂™êÖ’ Ñ¨„`«=ÚÅ∞ =Ú_»∞K«∞H˘#_»O 
ÃÑ~°∞QÆ∞^ŒÅ HÍ~°}OQÍ [~°∞QÆ∞@ÖË^Œ∞. Wk XHõ 
„Hõ=∞~°Ç≤Ï`«"≥∞ÿ# Hõ^ŒeHõ JQÆ∞#∞. nx<Õ J#∞‰õΩOz`« 

Hõ^ŒeHõ JO^Œ∞~°∞. 

3.8. �"≥ÚHõ¯Å∞ =∞iÜ«Ú =$H∆ÍÅ  Ñ¨ijÅ# (OBSERVATION OF PLANTS AND TREES) 

1. ^Œ`åÎOâ◊=ÚÅ#∞ QÆ∞iÎOK«∞@ =∞iÜ«Ú ÉÁ=∞‡Å∞ wÜ«Ú@ (Recording data and drawings)
Ñ≤Å¡Å∂, =∞# áê~î°âßÅ‰õΩ ã¨g∞Ñ¨=Ú# #∞#fl J@g ÖË^• H˘O_»„áêO`åÅ‰õΩ ÃãÅ=Ù k#=ÚÅÖ’ 

HÍe#_»Hõ# "≥à◊√§@‰õΩ L^ÕÌtOzÜ«Ú<åfl=Ú. JHõ¯_» QÆÅ "≥ÚHõ¯Å#∞ Ñ¨ijeOK≥^Œ=Ú. qq^èŒ ~°HÍÅ 

Ñ¨„`åÅ∞, Ñ¨ÙëêÊÅ∞, q`«Î<åÅ∞ "≥Ú^ŒÅQÆ∞ "åxx ¿ãHõiOK≥^≥=Ú. g∞~°∞ ¿ãHõiOz# Ñ¨„`«=ÚÅ∞ =∞iÜ«Ú 

Ñ¨Ù+¨Ê=ÚÅ#∞, LÑ¨Ü≥∂yOz# áê`« <À@∞ Ñ¨Ùã¨ÎHÍÅ Ñ¨Ù@Å =∞^èŒº LOz ZO_ç# ̀ «~°∞"å`« "å\˜x ÉÁ=∞‡Å 

Ñ¨Ùã¨ÎHõ=ÚÖ’ JO\˜OK«O_ç. 

2. =∞#=Ú `«Ü«∂~°∞ KÕÃã^Œ=Ú. (Let us make)
Ñ≤Å¡Å∂, ZO_ç# Ñ¨„`«=ÚÅ`À =∞#=Ú [O`«∞=ÙÅ#∞ `«Ü«∂~°∞KÕ^•Ì=∂!. ~åq K≥@∞ì Ñ¨„`åÅ#∞ 

¿ãHõiOK«=Öˇ#∞. Ñ≤e¡ â◊s~°=Ú#∞ ̀ «Ü«∂~°∞KÕÜ«Ú@‰õΩ Ñ¨„`«=Ú#∞ #_çq∞ D<≥"≥O@ pÅÛ=Öˇ#∞. =ÚY=Ú 

H˘~°‰õΩ Ñ¨„`«=Ú#∞ "V" PHÍ~°=ÚÖ’ pÅÛ=Öˇ#∞. Ñ≤e¡x `«Ü«∂~°∞KÕÜ«Ú@‰õΩ =ÚY=Ú#∞ â◊s~°=Ú#∞ 

XHõ\˜QÍ KÕ~°Û=Öˇ#∞.

qq^èŒ  =~°‚ Ñ¨„`«=ÚÅ`À  U#∞QÆ∞,  lOHõ,  `åÉËÅ∞,  <≥=∞ex   `«Ü«∂~°∞KÕÜ«Ú@‰õΩ  „Ñ¨Ü«∞uflOK«∞=Ú. 

1

2

3

4

Ñ¨@=Ú 3.37 QÆ∞~°∞`åfi#∞=~°Î#=Ú

Ñ¨@=Ú 3.38 [ÖÏ#∞=~°ÎHõO – J#∞‰õΩOz`« Hõ^ŒeHõ



=$Hõ∆ ã¨fi~°∂Ñ¨ âßG=Ú

148

1. ã¨iÜ≥ÿ∞# ã¨=∂^è•#=Ú#∞ Z#∞flH˘#∞=Ú. 

a. h\˜ â’+¨} J#∞#k _____________ =º=ã¨÷ Ü≥ÚHõ¯ „H˜Ü«∞ JQÆ∞#∞. („Ñ¨HÍO_»O/"Õ~°∞)

b. `«∞Åã≤ J#∞#k _____________ ‰õΩ L^•Ç¨Ï~°} JQÆ∞#∞. (QÆ∞Å‡=Ú/á⁄^Œ)

c. Ñ¨„`«=Ú Ü≥ÚHõ¯ HÍ_»#∞  _____________ JO^Œ∞~°∞.  (Ñ¨„`«Ñ¨ÙK«Û=Ú/Ñ¨„`« =$O`«=Ú)

d. "≥ÚQÆæQÍ#∞#flÑ¨Ù_»∞ Ñ¨Ù+¨Ê=Ú#∞ ~°H˜∆OK«∞#k _____________ (~°Hõ∆Hõ Ñ¨„`å=o/PHõ~°¬} Ñ¨„`å=o) 

e. _____________ "≥·Ñ¨Ù‰õΩ "≥ÚHõ¯ Hõ^ŒeHõ#∞ HÍOu J#∞=~°Î#O JO^Œ∞~°∞. (h~°∞/HÍOu)

2.  Ñ¨Ù+¨Ê=Ú Ñ¨@=Ú H˜O^Œ W=fi|_ç#k. H˜Ok ÉèÏQÆ=ÚÅ#∞ QÆ∞iÎOK«∞=Ú. 

a) ~°Hõ∆Hõ Ñ¨„`«=Ú 		 b) PHõ~°¬}–Ñ¨„`«=Ú	 c) ˆHâ◊~å=o	 d)  JO_»HÀâ◊=Ú

=¸ÖÏºOHõ#=Ú

3. �„H˜O^Œ =∂iÛ  J=∞~°Û|_ç# Ñ¨^Œ=ÚÅ∞ "≥ÚHõ¯ qq^èŒ K«Å#=ÚÅQÆ∞#∞. ã¨iÜ≥ÿ∞# Ñ¨^Œ=Ú#∞ 

~åÜ«Ú=Ú. 

a. ‰õΩOz J#∞`«   		  J#∞‰õΩOz`«

b. `åfi#∞QÆ∞~°∞#=Ú~°Î=		 ______________________

c. ÖÏ#∞[~°Î=#O	 	 ______________________

d. uHÍO#∞J#~°ÎÜ«Ú=		 ______________________

4. ��„H˜Ok "åxH˜ ã¨=∂^è•#=ÚÅ#∞ „H˜Ok Ñ¨^ŒÑ¨\˜ìHõÖ’ QÆ∞iÎOK« =K«∞Û#∞. ã¨=∂^è•#=ÚÅ#∞ 

Z#∞flH˘x,MÏmÅ#∞ Ñ¨ÓiOÑ¨Ù=Ú. 

a. <Õ#∞ XHõ h\˜ "≥ÚHõ¯ _____________

b. <Õ#∞ XHõ QÆ∞Å‡O _____________

c. <Õ#∞ Z_®iÖ’ ÃÑiÔQ^Œ#∞ _____________

d. <Õ#∞ XHõ =$Hõ∆=Ú _____________
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Ñ¨ ^Œ ã¨ QÆ \˜ Å∞ Ñ¨ „`« =Ú ã¨ ^• QÆ =∞ Ü«∞ x

# =∂ q∞ _ç Hõ Ü«∂ = i QÆ ‰õΩ iO l e Ü«∞ q∞

=∞ Ü«∞ i \˜ H˜ i <å QÆ *ˇ =Ú _»∞ ã¨ QÆ \˜ Ü«∞

# Ü«∞ `« = i q∞ =∞ | Ü«∞ =Ú à◊§O y \˜ # `«

= |O QÍ à◊ ^Œ∞O Ñ¨ `« Å "≥∞ÿ "≥∂ ™ê QÆ Ñ¨ `« u

= Å Ü«∞ u # h \˜ Hõ Å∞ = ^Œ Ñ¨ ã¨ QÆ QÆ

e. <Õ#∞ "≥ÚHõ¯ÅÖ’ PÇ¨~°=Ú#∞ L`«ÊuÎ KÕÜ«Ú^Œ∞#∞ _____________

f.  <Õ#∞ XHõ HõO_≥ PHÍ~°Ñ¨Ù "Õ~°∞ _____________

g. <Õ#∞ XHõ ^Œ∞OÑ¨#∞ _____________

h. <Õ#∞ XHõ ZQÆ„ÉÏ‰õΩ "≥ÚHõ¯#∞ _____________

i. @Kü–q∞–<å\ò _____________

j. <Õ#∞ `«q∞à◊<å_»∞Ö’x qÅHõ∆} ÖË^• ™ê÷xHõ Ñ¨Ù+¨Ê=Ú _____________

5. „H˜Ok "åxx [`«Ñ¨~°K«∞=Ú

1. "åeãπ <ÕiÜ«∂	 - 	 K≥é‰õΩ

2. Ñ¨„`«~°O„^è•Å∞ 	 - 	 <åQÆ*ˇ=Ú_»∞

3. T`« "Õ~°∞¡   		  - 	 q∞iÜ«∂Å∞

3. Ñ¨„`åÉèíHÍO_»=Ú 	 - 	 h\˜Ö’ =Úxy# h\˜ Ü≥ÚHõ¯

5. ZQÆ„ÉÏ‰õΩ "≥ÚHõ¯	 - 	 ÉèÏëÈÊ`ÕûHõ=Ú 

FURTHER REFERENCE
Books

The Royal Horticulture Society - Encyclopedia of plants and flowers - 
DK Ltd., U.K

Websites

www.aravindguptatoys.com.
www.mhhe.com/life

Places of scientific importance for visit:

The Botanical Garden at Ooty, Kodaikanal and Yercaud



=sæHõ~°}=Ú Ü≥ÚHõ¯ 
P^è•~°=Ú

r= âß¢ã¨Î=Ú

r= âß¢ã¨Î=Ú

J^è•ºÜ«∞=Ú4
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W<åƒ =∞iÜ«Ú =o§ „QÍ=∞=ÚÖ’x "åi =∂=∞ WO\˜H˜ "≥o§i. "åi =∂=∞ "åix 

`«# `À@#∞ K«∂K«∞@‰õΩ fã¨∞ÔHà‹§#∞. HÀà◊§ QÆ∂à◊√§ =∞iÜ«Ú QÆ∞é]=ÚÅ#∞ Hõ\˜ì Ü«Ú#fl 

ã¨÷Å=ÚÖ’ J<ÕHõ [O`«∞=ÙÅ∞O_»∞@#∞ K«∂z "å~°∞ "åi =∂=∞`À g∞Ô~@∞¡ gxx „Hõ=∞=ÚQÍ 

J=∞iÛu~°x J_çyi. "å\˜ ~°Hõ=ÚÅ#∞, Jq fã¨∞H˘#∞ PÇ¨~°=Ú#∞ P^è•~°OQÍ KÕã¨∞H˘x 

=sæHõiOzu#x K≥ÃÑÊ#∞. „Ñ¨Ñ¨OK«=ÚÖ’ J<ÕHõ ~°HÍÅ r=~åâ◊√Å∞#flq. J=xflÜ«Ú W^Õ 

q^èŒ=ÚQÍ „Hõ=∞=ÚQÍ J=∞~°Û|_ç Ü«Ú#fl"å?

J=Ù#∞, =∞#=Ú D J=∞iHõ<Õ =sæHõ~°}QÍ Ñ≤Å∞ã¨∞Î<åfl=Ú. 

Ñ¨@=Ú 4.1 Jhfl [O`«∞=ÙÅ∞
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4.2. �S^Œ∞ ~å*ÏºÅ =sæHõ~°} (The five  

kingdom classification)

 
R.H.q>ËHõ~ü (1920–1980) XHõ J"≥∞iHÍ 

=$H∆Í=~°} âß¢ã¨ÎA˝_»∞. W`«_»∞ r=~åâ◊√Å 

Ñ¨i}Ï=∞ ã¨O|O^è•Å#∞ P^è•~°OQÍ KÕã¨∞H˘x 

„Ñ¨Ñ¨OK«r=~åâ◊√Å‰õΩ S^Œ∞ ~å*ÏºÅ =sæHõ~°}#∞ 

„Ñ¨uáêkOz# "≥Ú^Œ\˜ =ºH˜Î. 1969Ö’ W`«_»∞ 

r=~åâ◊√Å#∞ S^Œ∞ ~å*ÏºÅ∞QÍ =sæHõiOK≥#∞. 

D =sæHõ~°} JO^Œi q*Ï˝# âß¢ã¨ÎA˝ÅKÕ 

P"≥∂kOK«|_ç#k. 

Éèí∂„QÆÇ¨Ï=Ú ÃÑ·#∞#fl Jxfl r=~åâ◊√Å 

=∞^èŒº Z‰õΩ¯= "≥·q^èŒº=Ú Hõ#|_»∞#∞. Wq "åx 

Ñ¨i=∂}=ÚÖ’, PHÍ~°=ÚÖ’, P"åã¨=ÚÖ’, 

áÈ+¨} q^è•#=ÚÅÖ’ W`«~° r=# q^è•#=ÚÅÖ’ 

ÉèË^ŒŒ=Ú#∞ K«∂Ñ¨Ù#∞. 

r=~åâ◊√Å =∞^èŒºQÆÅ D "≥·q^èŒº=Ú<Õ 

r=~åâ◊√ÅÖ’ aè#fl`«fi=∞#∞K«∞<åfl=Ú. g\˜ =∞^èŒº 

W@∞=O\˜ ÉË^è•Å∞, "≥·q^èŒº=Ú L#flÑ¨Ê\˜H˜ Wq J<ÕHõ 

áÈeHõÅ#∞, L=∞‡_ç ÅHõ∆}=ÚÅ#∞ HõeyÜ«Ú#flq. 

JO^Œ∞=Å# Wq J<ÕHõ ã¨=¸Ç¨Ï=ÚÅ∞QÍ 

J=∞~°Û|_ç#q. gxx J~°÷=Ú KÕã¨∞H˘#∞@‰õΩ, 

ã¨„Hõ=∞=ÚQÍ J^èŒºÜ«∞#=Ú KÕÜ«Ú@‰õΩ, 

r=~åâ◊√ÅÖ’ =ÚYºOQÍ "≥ÚHõ¯Å∞ =∞iÜ«Ú 

[O`«∞=ÙÅ∞ qq^èŒ =~°æ=ÚÅ H˜O^Œ qÉèílOÑ¨|_ç#q. 

áÈeHõÅ#∞, ÉË^èŒ=ÚÅ#∞ P^è•~°OQÍ KÕã¨∞H˘x 

qq^èŒ ã¨=¸Ç¨Å∞QÍ r=~åâ◊√Å#∞ qÉèílOK«∞ 

q^è•#=Ú#∞ =sæHõ~°}=Ú (Classification) 
JO^Œ∞~°∞. 

4.1. =sæHõ~°} P=â◊ºHõ`« 

Jxfl r=~åâ◊√Å#∞ J^èŒºÜ«∞#=Ú KÕÜ«Ú@ 

Z=iH© gÅ∞HÍ^Œ∞. J~Ú`Õ Wq J#∞‰õÄÅ"≥∞ÿ# 

q^è•#OÖ’ qÉèílOÑ¨|_ç#Ñ¨Ù_»∞ J^èŒºÜ«∞#=Ú 

KÕÜ«Ú@ ã¨∞ÅÉèí`«~°=∞QÆ∞#∞. =sæHõ~°} r= 

"≥·q^èŒº=Ú#∞ J~°÷=Ú KÕã¨∞H˘#∞@#∞ ã¨∞ÅÉèí=Ú 

KÕÜ«Ú#∞. 

=sæHõ~°} P=â◊ºHõ`« 				  

(Necessity for classification)

1. �=sæHõ~°}, r=~åâ◊√Å#∞ ã¨∞ÅÉèí=ÚQÍ 

QÆ∞iÎOK«∞@‰õΩ ã¨Ç¨Ü«∞Ñ¨_»∞#∞. 

2. � qq^èŒ ~°HÍÅ "≥ÚHõ¯Å∞ =∞iÜ«Ú [O`«∞=ÙÅ 

ÅHõ∆}=ÚÅ#∞, áÈeHõÅ#∞ =∞iÜ«Ú 

ÉèË^Œ=ÚÅ#∞ QÆ∞iOz `≥Å∞ã¨∞H˘#∞@‰õΩ 

=sæHõ~°} ã¨Ç¨Ü«∞Ñ¨_»∞#∞. 

3. �Wk ã¨~°à◊"≥∞ÿ# r=ÙÅ#∞O_ç ã¨OH˜¡+¨ì"≥∞ÿ# 

r=ÙÅ∞ Z@∞¡ U~°Ê_≥##fl q+¨Ü«∞=Ú J~°÷=Ú 

KÕã¨∞H˘#∞@‰õΩ LÑ¨Ü≥∂QÆÑ¨_»∞#∞.

~å|~üì Ç¨i¤OQ∑ q>ËHõ~ü (1920–1980)

g∞‰õΩ `≥Å∞™ê

"≥Úx~å ~å[º=Ú „H˜O^Œ ^•^•Ñ¨Ù 

9000 *Ï`«∞Å∞ QÆ∞iÎOK«|_ç#q. „á⁄\˜™êì 

~å[º=ÚÖ’ ^•^•Ñ¨Ù 59, 950 *Ï`«∞Å∞#flq. 

tbO„^Œ ~å[º=ÚÖ’ ^•^•Ñ¨Ù 1,00,000 

*Ï`«∞Å∞ L#flq. áê¡O>Ë ~å[º=Ú H˜O^Œ 

^•^•Ñ¨Ù 2,89,640 *Ï`«∞Å∞ QÆ∞iÎOK«|_ç#q. 

[O`«∞ ~å[º=Ú H˜O^Œ ^•^•Ñ¨Ù 11,70,000 

*Ï`«∞Å∞ QÆ∞iÎOK«|_ç#q. 

Hõ$`«º=Ú 4.1

H˘xfl ™ê^è•~°}"≥∞ÿ# ‰õÄ~°QÍÜ«∞Å‰õΩ, 
¿Ñ~°¡#∞ ÃÑ\˜ì, Jq U"≥·<å W`«~° ¿Ñ~°¡#∞ 
HõeyÜ«Ú#fl"åÜ«∞x Hõ#∞Q˘<≥^Œ=Ú. 

™ê^è•~°} ¿Ñ~°∞ W`«~° ¿Ñ~°∞

1. =OHÍÜ«∞ ZQ∑áê¡O\ò

2.
3.
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"≥Úx~å, „á⁄\˜™êì, tbO„^Œ=ÚÅ∞, "≥ÚHõ¯Å∞, [O`«∞=ÙÅ∞ J#∞#q q>ËHõ~ü „Ñ¨uáêkOz# S^Œ∞ ~å[º=ÚÅ∞. 

ÃÑ· =sæHõ~°}‰õΩ „H˜Ok =ÚMÏºOâßÅ∞ fã¨∞HÀ|_ç#q. 

S^Œ∞ ~å*ÏºÅ =sæHõ~°} Ü≥ÚHõ¯ =ÚMÏºOâßÅ∞. 

â◊s~° ã¨Oq^è•#O (â◊s~° 

J=∞iHõ) (UHõ Hõ} 

r=ÙÅ∞ ÖËHõ |Ç¨ïHõ} 

r=ÙÅ∞)

=~°æ qHÍ™ê#∞ã¨~°} 

ÖË^• Ñ¨i}Ï=∞ 

ã¨OÉO^è•Å∞. 

áÈ+¨} q^è•#=Ú 

(ã¨fiÜ«∞O 

áÈ+¨HÍÅ∞ =∞iÜ«Ú 

Ñ¨~°áÈ+¨HÍÅ∞)

Hõ} x~å‡}O Ü≥ÚHõ¯ 

ã¨OH˜¡+¨ì`« („á⁄ˆHiÜ≥∂@¡ 

#∞O_ç Ü«¸ˆHiÜ≥∂@∞¡)

~å[º=ÚÅ∞ (Kingdoms)

"≥Úx~å  „á⁄\˜™êì tbO„^Œ=ÚÅ∞ "≥ÚHõ¯Å∞ [O`«∞=ÙÅ∞ 

1. ÉÏH©ìiÜ«∂		

2.ã¨Ü«∞<À ÉÏH©ìiÜ«∂ 

(he P‰õΩÑ¨K«Ûâ‹·=ÖÏÅ∞)

1.UHõHõ}â‹·=ÖÏÅ∞		

2.„á⁄\’*’"å

1.tbO„^Œ=ÚÅ∞

1. |Ç¨ïHõ}â‹·=ÖÏÅ∞

2. „|Ü≥∂ÃÑ¶·@∞¡

3. >ˇi_ÀÃÑ¶·@∞¡ 

4. q=$`« c[=ÚÅ∞

5. P=$`« c[=ÚÅ∞

1. á⁄iÃÑ¶~å

2. ã‘ÖˇO@ˆ~\Ï

3. á¶ê¡\˜ÃÇÏe‡Okäãπ

4. Pãπ¯ÃÇÏe‡Okäãπ

5. Jxe_®

6. P¢~À÷áÈ_®

7. "≥ÚÅ™ê¯

8. ZMˇ·<À_≥ˆ~‡\Ï

9. HÍˆ~¤\Ï
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`Àà◊§#∞ 

Ñ¨^Œ∞#∞ÃÑ@∞ì@

`ÕÜ«∂‰õΩ
 =∞iÜ«Ú á⁄QÍ‰õΩ#∞ 

Ñ¨HõfiÑ¨~°K«∞@ 

=º~°÷Ñ¨^•~å÷Å

 Ñ¨Ù#: K«„H˜Ü«∞O 

"≥·^Œº~°OQÆ=ÚÖ’ 

LÑ¨Ü≥∂QÆ=Ú
=º=™êÜ«∞~°OQÆOÖ’ 

LÑ¨Ü≥∂QÆ=Ú

Ñ¨i„â◊=∞ÅÖ’ 

LÑ¨Ü≥∂QÆ=Ú. 

ÖÏÉèí^•Ü«∞Hõ 

ÉÏH©ìiÜ«∂

™ê^è•~°} ÅHõ∆}ÏÅ∞ (General features)
(( �"≥Úx~å ~å[º=Ú Jxfl ÉÏH©ìiÜ«∂Å∞ 
=∞iÜ«Ú ã¨Ü«∞<À ÉÏH©ìiÜ«∂Å`À ‰õÄ_ç#k. 

(( �Wq „áêp#õ UHõ Hõ} r=~åâ◊√Å∞.

(( �Wq x["≥∞ÿ# ˆHO„^ŒHõ=Ú#∞ HõeyÜ«ÚO_»=Ù 
(Ñ¨Ó~°fi ˆHO„^ŒHõ r=ÙÅ∞)(prokaryotic). 

(( �gx áÈ+¨} q^è•#=Ú ã¨fiÜ«∞OáÈ+¨} ÖË^• 
Ñ¨~°áÈ+¨} q^è•#=∞QÆ∞#∞. 

(( �Wq _çÑ¶‘‘ÎiÜ«∂, #∂º"≥∂xÜ«∂, Hõ∆Ü«∞ 
"åºkè, ‰õΩ+¨µª "åºkè, "≥Ú^ŒÅQÆ∞ "åº^èŒ∞Å#∞ 
HõÅ∞QÆ*ËÜ«Ú#∞.  

(( �Wq J<ÕHõ "åº^èŒ∞Å#∞ #Ü«∞=Ú KÕÜ«Ú@‰õΩ, 
ã¨∂Hõ∆‡ r=<åâ◊Hõ=ÚÅ (PO\˜|Ü≥∂\˜H±û) 

`«Ü«∂sÖ’ ‰õÄ_® LÑ¨Ü≥∂yOK«|_»∞K«∞#flq.

Hõ$`«º=Ú 4.2

Ñ≤Å¡Å∂, áêÅ#∞ ÃÑ~°∞QÆ∞QÍ =∂~°∞Û@‰õΩ, W_ô¡, 

"≥#fl#∞ H˜}fi#=Ú KÕÜ«Ú@‰õΩ, HõÅ~å =O\˜ 

"åºkèH˜ HÍ~°}"≥∞ÿ#k =∞iÜ«Ú =∞O^Œ∞Å#∞ 

L`«ÊuÎKÕÜ«Ú#k Uk? Hõ#∞Q˘<≥^Œ=∂!. 

J=Ù#∞, P r=~åt ÉÏH©ìiÜ«∂ JQÆ∞#∞. 

Hõ$`«º=Ú 4.3

Ñ≤Å¡Å∂, â◊√„Éèí"≥∞ÿ# QÍA Ñ¨ÅHõÃÑ· XHõ 
K«∞Hõ¯ ÃÑ~°∞QÆ∞#∞ LOz ã¨∂Hõ∆‡ ^Œi≈x 

„H˜O^ŒÑ¨ijeOK≥^Œ=∂! =∞#=Ú ^ŒO_®HÍ~° 
ÖÏHÀìÉÏã≤Å¡ãπ#∞ K«∂_»QÆÅ=Ú.  

ÉÏH©ìiÜ«∂ Pq+¨¯~°} (Discovery of Bacteria)

1675Ö’ PO\’<£ "å<£ Å∂"≥<£Ç¨H± J#∞ 

_»Kü q*Ï˝# âß¢ã¨ÎA˝_»∞ ÉÏH©ìiÜ«∂#∞ "≥Ú^Œ\ 

Hõ#∞Q˘<≥#∞. W`«_»∞ ÉÏH©ìiÜ«∂#∞ ã¨∂Hõ∆‡ 

[O`«∞=ÙÅ∞     (animalcules)   QÍ    Ñ≤eK≥#∞. 	

PO\Áh"å<£ Å∂"≥<£Ç¨H±#∞ ÉÏH©ìiÜ«∂Ål Ñ≤`« 

Jx Ñ≤eK≥^Œ~°∞. ÉÏH©ìiÜ«∂, „Ñ¨Ñ¨OK«=ÚÖ’ "≥Ú^Œ@ 

~°∂á⁄Ok# r=~åtÜ«∞QÆ∞#∞. 

ÉÏH©ìiÜ«∂ PHÍ~°=Ú (Shape of Bacteria)

qq^èŒ *Ï`«∞ÅÖ’ ÉÏH©ìiÜ«∂ PHÍ~°=Ú "Õˆ~fi~°∞QÍ 

#∞O_»∞#∞. =ÚYº"≥∞ÿ# PHÍ~°=ÚÅ∞ U=∞#QÍ

(A) ^ŒO_®HÍ~°=Ú

(B) QÀàÏHÍ~°=Ú

(C) 'HÍ=∂— PHÍ~°=Ú

(D) ã¨iÊÖÏHÍ~°=Ú

Ç¨xHõ~° ÉÏH©ìiÜ«∂ (Harmful Bacteria)

"≥ÚHõ¯ÅÖ’#∞, =∂#=ÙÅÖ’#∞ ÉÏH©ìiÜ«∂Å∞ 

J<ÕHõ "åº^èŒ∞Å#∞ HõÅ∞QÆ*ËÜ«Ú#∞. 

g∞‰õΩ `≥Å∞™ê

ã¨~åã¨i =∂#=Ùx ¿ÑQÆ∞ ^•^•Ñ¨Ù 1kg 
ÉÏH©ìiÜ«∂#∞ HõeyÜ«ÚO_»∞#∞. ™ê^è•~°} 
P~ÀQÆº=Ú#‰õΩ gx LxH˜ J=ã¨~°=Ú. 

ÖÏÉèí^•Ü«∞Hõ ÉÏH©ìiÜ«∂ (Beneficial bacteria)

Ñ¨@=Ú 4.2 ÉÏH©ìiÜ«∂ PHÍ~°=ÚÅ∞

4.2.1. "≥Úx~å ~å[º=Ú 			 
         (Kingdom of Monera) 

^ŒO_®HÍ~°O
QÀàÏHÍ~°O

HÍ=∂HÍ~°O
ã¨iÊÖÏHÍ~°O
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4.2.2. „á⁄\˜™êì ~å[º=Ú 				  

	 (Kingdom of Protista)

™ê^è•~°} ÅHõ∆}ÏÅ∞

(( �„á⁄\˜™êì ~å[º=Ú UHõ Hõ}, x[ˆHO„^ŒHõ 

r=ÙÅ`À ‰õÄ_ç#k. 

(( � „á⁄\˜™êì [O`«∞=ÙÅ∞ =∞iÜ«Ú "≥ÚHõ¯Å∞ 

ã¨=Ú„^Œ=ÚÖ’#∞, =∞Oz h\˜Ö’#∞ 

x=ã≤OK«∞#∞.

(( �H˘xfl Ñ¨~å#flr=ÙÅQÆ∞#∞. Wq UHõHõ}

r=ÙÅ∞QÍ =Ù#flÑ¨Ê\˜H˜, Jxfl â◊s~° 

„H˜Ü«∞Å#∞ x~°fiÇ≤ÏOKÕ ™ê=∞~å÷ºxfl 

HõeyÜ«Ú#flq. 

(( �Wq ˆHO„^ŒHõ`«fiK«=ÚKÕ P=iOK«|_ç# 

x[ˆHO„^ŒHõ=Ú#∞ (Ü«¸HÍiÜ≥∂\òû) 

HõeyÜ«ÚO_»∞#∞.     
(( �gxÖ’ H˘xfl Ç¨Ïi`«ˆ~}∞=ÙÅ#∞ 

HõeyÜ«ÚO_ç H˜~°}[#ºã¨OÜ≥∂QÆ„H˜Ü«∞ 

^•fi~å `«=∞ PÇ¨~°=Ú#∞ 

`«Ü«∂~°∞KÕã¨∞H˘#∞#∞.

	 L^•Ç¨Ï~°} : Ü«¸w¡<å.   

"≥ÚHõ¯ÅÖ’ 

"åº^èŒ∞Å∞ 

(Diseases in 
Plants)

Ñ¨ÙO_»∞ `≥QÆ∞Å∞ (ÔHOHõ~ü) 		
"åºkè (x=∞‡)

iOQ∑~å\ò "åºkè 
(|OQÍà◊^Œ∞OÑ¨)

Jyæ `≥QÆ∞Å∞ "åºkè (PÑ¶≤Öò)

qÖòì "åºkè (=_»eáÈ=Ù)               	
         (\Á=∂\Á)

=∂#=ÙxÖ’ "åº^èŒ∞Å∞   
Diseases in man

H
õ∆Ü

«∞ 
"
åº
k
è

H
õÅ
~
å

‰
õΩ+

¨µì 
"
åº
k
è 

¿Ñ
¡Q
Æ∞

�„á⁄\˜™êìÖ’ Ô~O_»∞ „Ñ¨^è•# ã¨=¸Ç¨Ï=ÚÅ∞ HõÅ=Ù. 

1. �„á⁄\̃™êì "≥ÚHȭ Å∞ ã̈fiÜ«∞OáÈ+̈Hõ=ÚÅ∞. ™ê è̂•~°}OQÍ 

gxx ã¨∂Hõ∆‡â‹·=ÖÏÅ∞ (Micro-algae) JO^Œ∞~°∞. 

gxx ã¨∂Hõ∆‡^Œi≈x „H˜O^Œ =∂„`«"Õ∞ K«∂_»QÆÅ=Ú. 

Wq XO@i Hõ}=ÚÅ∞ ÖË^• `«O`«∞=ÙÅ∞ ÖË^• 

ã¨Ç¨Ïx"ÕâßÅ∞QÍ (HÍÅhQÍ) LO_»∞#∞. 

L^•Ç¨Ï~°}: HÍ¡q∞_À"≥∂<åãπ, "åÖò "åH±û 

"≥Ú^ŒÅQÆ∞#q. â‹·=ÖÏÅ∞ ã¨fiÜ«∞OáÈ+¨HÍÅ∞ .

2. �„á⁄\˜™êì [O`«∞=ÙÅ∞ `«~°K«∞QÍ „á⁄\’*’"år=ÙÅ∞ 

Jx Ñ≤Å∞=|_»∞K«∞#flq. gxÖ’ Jg∞ÉÏ =∞iÜ«Ú 

áê~°g∞+≤Ü«∞O =O\˜ [O`«∞=ÙÅ∞ KÕ~°∞#∞. 

ã‘eÜ«∂Å#∞ Hõey# á¶ê~°g∞+≤Ü«∞O ã‘eÜÕ∞\Ï 

`«~°QÆuH˜ K≥O^Œ∞#∞. ã¨∂_ÀáÈ_çÜ«∂Å#∞ Hõey# 

Jg∞ÉÏ ™ê~˘¯_çÜ«∂ `«~°QÆuH˜ K≥O^Œ∞#∞. 

Jhfl UHõHõ} "≥ÚHõ¯Å#∞ "≥Ú`«ÎOQÍ 

=$Hõ∆Ñ¨¡=HÍÅ∞ (phytoplanktons) JxÜ«Ú, 

Jhfl UHõHõ} [O`«∞=ÙÅ#∞ [O`«∞ Ñ¨¡=HÍÅ∞ 

(zooplanktons) JxÜ«Ú JO^Œ∞~°∞. 

Ñ¨@=Ú 4.3 Ü«¸w¡<å

Ü«¸w¡<å, HÀ¡~Àá¶ê¡ãπì#∞ Hõey# „á⁄\’*Ï"å 

rq. Wk H˜~°}[#º ã¨OÜ≥∂QÆ„H˜Ü«∞ ^•fi~å 

PÇ¨~°Ñ¨^•~°÷=ÚÅ#∞ ̀ «Ü«∂~°∞ KÕã¨∞H˘#∞#∞. Ü«¸w¡<å 

Ô~O_»∞ ~°Hõ=ÚÅ áÈ+¨} q^è•<åÅ#∞ HõeyÜ«ÚO_»∞#∞. 

ã¨∂~°º~°t‡ ã¨=∞Hõ∆OÖ’ Wk ã¨fiÜ«∞OáÈ+¨Hõ=ÚQÍ 

(autotrophic) #∞O_»∞#∞. ã¨∂~°º~°t‡ ÖË#Ñ¨C_»∞ 

Wk Ñ¨~°áÈ+¨Hõ=ÚQÍ (heterotrophic) #∞O_»∞#∞. 

W@=O\˜ áÈ+¨} q^è•#=Ú<Õ q∞„â◊=∞ áÈ+¨} q^è•#=Ú 

(myxotrophic)  JO^Œ∞~°∞. HÍ=Ù# Wk "≥ÚHõ¯Å‰õΩ, 

[O`«∞=ÙÅ‰õΩ =∞^èŒº XHõ ã¨iÇ¨Ï^Œ∞Ì ̂~Y#∞ U~°Ê~°K«∞#∞. 

HõâßÉèí=Ú

ˆHO„^ŒHõ=Ú

Ç¨Ïi`«ˆ~}∞=Ù 

ã¨OHÀK«iH˜ÎHõ
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Ñ¨@=Ú 4.4 Ñ¨Ù@ìQ˘_»∞QÆ∞ 

Ñ¨@=Ú 4.5 ÃÑxûeÜ«∞O 

4.2.3. tbO„^Œ=ÚÅ ~å[º=Ú 			 

	 (Kingdom of Fungi)

™ê^è•~°} ÅHõ∆}ÏÅ∞

(( �tbO„^Œ ~å[º=ÚÖ’ Dãπì, |∂AÅ∞, 

Ñ¨Ù@ìQ˘_»∞QÆ∞Å∞, \’_£ ã¨∂ìÖòû, Ñ¨Ñ¶π ÉÏÖòû, 

ÃÑhûeÜ«∞O "≥Ú^ŒÅQÆ∞#q KÕ~°∞#∞. 

(( �tbO„^Œ=ÚÅ∞ x[ˆHO„^ŒHõ =∞iÜ«Ú KåÖÏ 
=~°‰õΩ |Ç¨ïHõ} r=ÙÅQÆ∞#∞. 

(( �gx áÈ+¨} q^è•#=Ú Ñ¨~°áÈ+¨Hõ áÈ+¨} 

q^è•#=Ú. (P‰õΩÑ¨K«Ûx =~°‚ Ñ¨^•~°÷"≥∞ÿ# 

Ñ¨„`«Ç¨Ïi`«=Ú (chlorophyll) ÖËx 
HÍ~°}OQÍ W`«~° r=ÙÅ #∞O_ç áÈ+¨HÍÅ#∞ 
á⁄O^Œ∞#∞)

(( �Wq Hõ}Hõ=K«=ÚÅ#∞ HõeyÜ«ÚO_»∞#∞. 
D Hõ}Hõ=K«=Ú Mˇ·\˜<£ Jx Ñ≤Å∞=|_»∞ 
ã¨OH˜¡+¨ì K«ÔH¯~°`À xi‡`«"≥∞ÿ#k. 

(( �tbO„^Œ=ÚÅ∞ qzèÛ#flHÍ~°∞Å∞ 

(decomposers) (qzèÛ#fl=Ú#∞ 

HõÅ∞QÆ*ËÜ«Ú r=~åâ◊√Å∞) ÖË^• Ñ¨~å#fl 

r=ÙÅ∞ (parasites) (W`«~° r=ÙÅÖ’ 

rqOK«∞#q) QÍ „Ñ¨Hõ$uÖ’ Ü«ÚO_»∞#∞. 

(( �|∂A tbO„^Œ=ÚÅ∞ „‰õΩo§# 
~˘>ˇì, A#∞fl, Ñ¶¨Å=ÚÅ∞, W`«~° 
PÇ¨~°Ñ¨^•~°÷=ÚÅÃÑ· ÃÑ~°∞QÆ∞#∞. 

ÃÑhûeÜ«∞O J#∞#k XHõ tbO„^Œ=Ú. nxÜ«∞O^Œ∞ 

Ñ¨„`«Ç¨Ïi`«=Ú (chlorophyll) LO_»^Œ∞. Wk 

Ñ¨ÓuHÍÇ¨i (saprophyte) QÍ rqOK«∞#∞. â◊s~°=Ú 

`«O`«∞ ~°∂Ñ¨x~å‡}=ÚÅ#∞ HõeyÜ«ÚO_»∞#∞. 

''ÃÑxûe<£—— Jx Ñ≤Å∞=|_»∞ ã¨∂Hõ∆‡r=<åâ◊Hõ=Ú nx 

#∞O_ç x+¨¯i¬OÑ¨|_»∞K«∞#flk. ÃÑxûe<£ #∞ =∞O^Œ∞Å 

~å}˜ (queen of drugs) Jx JO^Œ∞~°∞.   Dãπì 

J#∞#k JO_®HÍ~°=ÚÖ’ QÆÅ UHõHõ}rq. Wk XHõ 

Ñ¨ÓuHÍÇ¨~° tbO„^Œ=Ú (saprophytic fungus). 

H˜}fi „Ñ¨„H˜Ü«∞ ^•fi~å PÅ¯Ç¨Öò `«Ü«∂sÖ’ 

LÑ¨Ü≥∂QÆÑ¨_»∞#∞. K«ÔH¯~° „^•=}=Ú PÅ¯Ç¨Å∞QÍ 

=∂~°∞#Ñ¨Ù_»∞ Dãπì^•fi~å CO2 q_»∞^ŒÅQÆ∞@#∞ 

H˜}fi„Ñ¨„H˜Ü«∞ (fermentation) JO^Œ∞~°∞. ~˘>ˇìÅ 

`«Ü«∂sÖ’#∂ Dãπì LÑ¨Ü≥∂QÆÑ¨_»∞#∞. 

Hõ$`«º=Ú 4.4
Dãπì áœ_»~ü#∞ K«ÔH¯~° „^•=}=Ú`À 

HõeÃÑ^Œ=Ú. H˘xfl ~ÀAÅ `«~åfi`« P 

q∞„â◊=∞=Ú Ü≥ÚHõ¯ LÑ¨i`«Å=ÚÃÑ· `≥Å¡\˜ 

á⁄~° U~°Ê_»_®xfl QÆ=∞xOK«QÆÅ=Ú. nxx 

ã¨∂Hõ∆‡^Œi≈x „H˜O^Œ Ñ¨ijeOz#Ñ¨Ù_»∞, 

DãπìÅ#∞ K«∂_»=K«∞Û#∞. 

g∞‰õΩ `≥Å∞™ê

Ñ≤Å¡Å∂, H˘xfl tbO„^Œ=ÚÅ∞ KåÖÏ =~°‰õΩ 

q+¨Ñ¨Ói`«=ÚÅ∞. ÃÑ^ŒÌÅ#∞ J_»∞QÆHõ =#º 

tbO„^Œ=Ú#∞ u#∞@Ü≥∂ ÖË^• `å‰õΩ@Ü≥∂ 

KÕÜ«∞~å^Œ∞. 
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4.2.4.  =$Hõ∆ ~å[º=Ú (Kingdom of Plantae)

(( �=$Hõ∆Hõ}=ÚÅ∞ ÃãÅ∞ºÖ’ãπ`À ‰õÄ_ç# 

Hõ}Hõ=K«=Ú#∞ HõeyÜ«ÚO_»∞#∞. 

(( �Wq qq^èŒ áÈ+¨} q^è•<åÅ#∞ K«∂Ñ¨Ù#∞. 

Ñ¨„`«Ç¨Ïi`«=Ú#∞ HõeyÜ«ÚO_»∞@=Å# 

KåÖÏ =~°‰õΩ ã¨fiÜ«∞OáÈ+≤`«=ÚÅ∞. 

(( �H˘xfl "≥ÚHõ¯Å∞ Ñ¨~°áÈ+≤`«=ÚÅ∞.       
L^•: Hõã¨∞¯@, Wk XHõ Ñ¨~å#fl rq. 

(( �<≥Ñ¶¨Okäãπ, „_Àã≤~å, H©@Hõ ã¨OÇ¨~°Hõ 

"≥ÚHõ¯ÅQÆ∞#∞. 

g∞‰õΩ `≥Å∞™ê

=$Hõ∆ ~å[º=ÚÖ’ KÕ~°∞#q

„|Ü≥∂ÃÑ¶·\Ï - 24,000 *Ï`«∞Å∞

>ˇi_ÀÃÑ¶·\Ï - 10,000 *Ï`«∞Å∞

q=$`« cè[=ÚÅ∞ - 640 *Ï`«∞Å∞

P=$`« cè[=ÚÅ∞ - 2,55,000 *Ï`«∞Å∞

™ê^è•~°} ÅHõ∆}ÏÅ∞ (General features)

=$Hõ∆~å[º=ÚÖ’ |Ç¨ïHõ} xi‡`«"≥∞ÿ#, 

Éèí∂q∞ÃÑ· =∞iÜ«Ú h\˜Ö’ x=ã≤OK«∞ Jxfl 

"≥ÚHõ¯Å∞ KÕ~°∞#∞.

1.	 â‹·=ÖÏÅ∞ (|Ç¨ïHõ} xi‡`«"≥∞ÿ#q)

	  L^•: ÖÏq∞<ÕiÜ«∂, Ãã·Êù~ÀÔQ·~å, HÍ~°.

2.	 „|Ü≥∂ÃÑ¶·@∞¡ 

	 L^•: iH˜ûÜ«∂, =∂ãπ, 

3.	 >ˇi_ÀÃÑ¶·@∞¡

	 L^•: ÃÑ¶~üflÅ∞

4.	 q=$`«cè[=ÚÅ∞ 

	 L^•: Ãã·HÍãπ, ÃÑ¶·#ãπ, 

5.	 P=$`« cè[=ÚÅ∞ 

	 L^•: QÆ_ç¤, H˘|ƒi, =∂q∞_ç, "ÕÑ¨

(( �=$Hõ∆~å[º=ÚÖ’x "≥ÚHõ¯Å∞ |Ç¨ïHõ} 

x[ˆHO„^ŒHõ r=ÙÅQÆ∞#∞. 

Ñ¨@=Ú 4.6 

=∂ãπ ÃÑ¶~üfl  ÃÑ¶·#ãπ á⁄^Œ∞Ìu~°∞QÆ∞_»∞  

(ã¨∂~°ºHÍOu)
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4.2.5 *O`«∞ ~å[º=Ú 				  

	 (Kingdom of Animalia)

™ê^è•~°} ÅHõ∆}ÏÅ∞

(( �D ~å[º=ÚÖ’ Jxfl |Ç¨ïHõ}, x[ˆHO„^ŒHõ 

[O`«∞=ÙÅ∞ KÕ~°∞#∞. 
(( �Jhfl [O`«∞=ÙÅ∞ Ñ¨~°áÈ+≤`« áÈ+¨} 

q^è•#=Ú#∞ K«∂Ñ¨Ù#∞. Wq „Ñ¨`«ºHõ∆OQÍ 

ÖË^• Ñ¨~ÀHõ∆OQÍ =∞øoHõ J=ã¨~°=ÚÅ‰õΩ 

=ÚYºOQÍ PÇ¨~°=Ú#‰õΩ "≥ÚHõ¯ÅÃÑ· 

P^è•~°Ñ¨_»∞#∞. 

(( �Wq P=~°} =º=ã¨÷ (ecosystem) 
qxÜ≥∂QÆ^•~°∞Å∞. 

(( Hõ}=ÚÅ∞ Hõ}Hõ=K«=Ú#∞ HõeyÜ«ÚO_»=Ù. 

(( �Wq HõO_»~° Hõ}=ÚÅ ã¨OHÀK«`«fi=Ú#∞ 

HõeyÜ«ÚO_»∞#∞. 

(( �Wq ÉÏQÍ Jaè=$kú K≥Ok# 

xÜ«∞O„u`«, ã¨=∞#fiÜ«∞ Ü«∂O„uHÍÅ#∞ 

=. ã¨. =~°æ=Ú ÅHõ∆}=ÚÅ∞ L^•Ç¨Ï~°}Å∞ 

1. á⁄iÃÑ¶~å ~°O„^èŒ=ÚÅ#∞ Hõey#q ã¨ÊùOlHõÅ∞ (™êÊOrÅ∞)

2. ã‘ÖˇO@ˆ~\Ï L=∞‡_ç â◊s~° ‰õΩÇ¨Ï~°=Ú 
=∞iÜ«Ú r~°‚‰õΩÇ¨Ï~°=Ú

ÃÇ·Ï„_®, *ˇb¡ KÕÑ¨

3. á¶ê¡\˜ÃÇÏe‡Okäãπ K«^Œ∞#∞ (|Å¡Ñ¨~°∞Ñ¨Ù) 
Ñ¨Ù~°∞QÆ∞Å∞

|^≥Ì Ñ¨Ù~°∞QÆ∞ (\©xÜ«∂)

4. Pãπ¯ÃÇÏe‡Okäãπ ^•~°=Ú =O\˜ Ñ¨Ù~°∞QÆ∞Å∞ QÆ∞O„_»\˜ Ñ¨Ù~°∞QÆ∞ (P™ê¯iãπ)

5. Jxe_® YO_ç`«Ü«Ú`«"≥∞ÿ# â◊s~°=Ú hiãπ, "å#áê=Ú

6. P¢~À÷áÈ_® (H©@Hõ 
ã¨=¸Ç¨ÏO)

H©à◊§`À ‰õÄ_ç# HÍà◊§#∞ 
HõeyÜ«ÚO_»∞#∞. 

ÉÁkÌOHõ, ÃãO\˜Ñ‘_»∞¡ (*ˇ~°∞¡), `Õà◊√§

7. "≥ÚÅ™ê¯ Hõ~°Ê~°=Ú`À HõÑ¨Ê|_ç# 
=∞$^èŒ∞"≥·# â◊s~°O QÆÅ 
r=ÙÅ∞

#`«ÎÅ∞, PHÀìÑ¨ãπ, ÃãÑ¶≤Ü«∂

8. ZMˇ·<À_»Ô~‡\Ï =Úà◊§`À ‰õÄ_ç# K«~°‡=ÚQÆÅq #Hõ∆„ «̀Ñ̈Ù KÕÑ̈Å∞, ã̈=Ú„ Œ̂Ñ̈Ù ^Àã̈HÍÜ«∞Å∞

9. HÍˆ~¤\Ï "≥#∞fl=ÚHõ#∞ HõeyÜ«ÚO_»∞#∞. KÕÑ¨, HõÑ¨Ê, =∂#=Ù_»∞

HõeyÜ«ÚO_»∞#∞. 

(( �Wq <å_ô Hõ}=ÚÅ#∞ HõeyÜ«ÚO_»∞@ =Å# 

„Ñ¨KÀ^Œ<åÅ#∞ „Ñ¨ã¨iOÑ¨*ËÜ«Ú#∞. 

(( �H˘xfl [O`«∞ ã¨=¸Ç¨Ï=ÚÅ∞ Ñ¨~å#fl r=ÙÅ∞. 

L^•Ç¨Ï~°}: |^≥Ì Ñ¨Ù~°∞QÆ∞Å∞, QÆ∞O„_»\˜ 

Ñ¨Ù~°∞QÆ∞Å∞. 

(( �[O`«∞ ~å[º=ÚÖ’x KåÖÏ [O`«∞=ÙÅ∞ 

XHõ KÀ@#∞O_ç =∞~˘Hõ KÀ@∞‰õΩ 

Hõ^ŒÅQÆÅ=Ù. J~Ú##∞ „áœ_» ã¨ÊùOlHõÅ∞, 

„Ñ¨"åàÏ=~À^èŒ=Ú =O\˜ H˘xfl [O`«∞=ÙÅ∞ 

P^è•~°=Ú#‰õΩ ã≤÷~°=ÚQÍ JO@∞H˘x 

Ü«ÚO_»∞#∞. 

(( �[O`«∞ ~å[º=ÚÖ’ „H˜Ok =~°æ=ÚÅ∞ KÕ~°∞#∞. 

g∞‰õΩ `≥Å∞™ê
`«q∞à◊<å_»∞ ^Õâ◊=ÚÖ’x Jxfl ~å¢+¨ì=ÚÅHõ<åfl ™ê÷hÜ«∞ [O`«∞=ÙÅ#∞ HõeyÜ«ÚO_»_»OÖ’ "≥Ú^Œ\˜ 
™ê÷#=ÚÖ’ #∞#flk. 
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Hõ$`«º=Ú 4.5

H˘xfl "≥ÚHõ¯Å∞ =∞iÜ«Ú [O`«∞=ÙÅ#∞ Ñ¨ijeOz, "åx kfi<å=∞=ÚÅ#∞ Hõ#∞Q˘<≥^Œ=Ú.

[O`«∞ âß¢ã¨Î<å=∞=Ú (ZOOLOGICAL NAME)
ÉÁkÌOHõ 	 ÃÑi¿Ñ¡<Õ\Ï J"≥∞iHÍ<å

(Cockroach)
DQÆ 		  =∞™ê¯ _˘"≥∞ã≤ìHÍ

(Housefly )
HõÑ¨Ê		  ~å<å ÃÇÏHÍû_®ÔHÂìÖÏ

(Frog)
áê=Ù~°=Ú	 H˘ÅOÉÏ eqÜ«∂

(Pigeon)
=∂#=Ù_»∞	 Ç¨ÏŸ"≥∂ ÃãÑ¶≤Ü«∞<£û 

(Man )

=$Hõ∆âß¢ã¨Î<å=∞=Ú. (BOTANICAL NAME)

=∞O^•~°O	 ÃÇ·Ïaã¨¯ãπ ~À™ê–Ãã·#xûãπ

(Hibiscus )
@"≥∂\’	 Öˇ·HÀÃÑiûHÍ<£ Zã¨∞¯ÖˇO@"£∞ 
(Tomato)

|OQÍà◊^Œ∞OÑ¨	 ™⁄ÖÏ#O @∂º|~Àã¨"£∞

(Potato)

=∂q∞_ç		 =∂OlÃÑ¶~å WO_çHÍ

(Mango )
=i	 	 XÔ~·*Ï ã¨>ˇÿ"å

(Rice)

4.3. kfi<åg∞Hõ~°} q^è•#=Ú 			 

     (Binomial Nomenclature)

=sæHõ~°} K«i„`« 

�Ji™êì\˜Öò r=~åâ◊√Å#∞ "≥ÚHõ¯Å∞ =∞iÜ«Ú 

[O`«∞=ÙÅ∞QÍ qÉèílOK≥#∞. 

(( �Ç≤Ïá⁄Ê„H˜\˜ãπ J#∞ "≥·^Œºâß¢ã¨Î Ñ≤`å=∞Ç¨ï_»∞, 

B+¨^èŒŒqÅ∞=Å#∞ P^è•~°OQÍ KÕã¨∞H˘x 

r=~åâ◊√Å *Ïa`å#∞ `«Ü«∂~°∞ KÕÃã#∞. 

(( �Ji™êì\˜Öò =∞iÜ«Ú käÜ≥∂„áê¢ã¨ìãπ "≥ÚHõ¯Å#∞ 

=∞iÜ«Ú [O`«∞=ÙÅ#∞ "åx ~°∂Ñ¨=Ú =∞iÜ«Ú 

P"åã¨=ÚÅ P^è•~°OQÍ =sæHõiOK≥#∞. 

(( �*Ï<£ˆ~ ''ã‘Êùã‘ãπ— (*Ïu) J#∞ Ñ¨^Œ=Ú#∞ 

Ñ¨iK«Ü«∞=Ú KÕÃã#∞. 

(( �Hõ~ÀÅãπ e<ÕflÜ«∞ãπ "≥ÚHõ¯Å‰õΩ ã¨~°à◊"≥∞ÿ# 

<åg∞Hõ~°} q^è•#=Ú#∞ U~°Ê~°K≥#∞. JO^Œ∞=Å# 

W`«xx ''=sæHõ~°} âß¢ã¨Î Ñ≤`«—— Jx JO^Œ∞~°∞.  

W`«_»∞ kfi<åg∞Hõ~°} Ñ¨^Œúux Jaè=$kú KÕÃã#∞. 

Wk *Ï`«∞Å‰õΩ ¿Ñ~°∞¡ ÃÑ@ì_»OÖ’ #∞#fl #g# 

q*Ï˝# âß¢ã¨Î Ñ¨^Œúu Ü«∞QÆ∞#∞. 

kfi<åg∞Hõ~°} P=â◊ºHõ`« (Necessity for 
Binomial  Nomenclature)

(( �„áê~°OÉèí HÍÅ=ÚÖ’, r=~åâ◊√Å∞ "åx 
™ê^è•~°} <å=∂ÅKÕ ã¨∂zOK«|_ç#q. 
™ê^è•~°} <å=∂Å∞ ÖË^• =º=Ç¨iHõ 
<å=∂Å∞ ™ê÷xHõ ÉèÏ+¨ÅÖ’ L#flO^Œ∞=Å#, 
Wq qq^èŒ „áêO`åÅÖ’ "Õ~°∞"Õ~°∞QÍ 
Ñ≤Å∞=|_ç#O^Œ∞# W|ƒOk Hõ~°=ÚQÍ 
Ü«ÚO_≥#∞. D ¿Ñ~°∞¡ qâ◊fi[#hÜ«∞=ÚHÍ=Ù.  

�W@∞=O\˜ J=Hõ`«=HõÅ#∞ (confusion) 
`˘ÅyOK«∞@‰õΩ, JO^Œ~°∞ J#∞ã¨iOK«^Œy#, 
r=ÙÅ <åg∞Hõ~°}‰õΩ ã¨O|OkèOz# 
XHõ q*Ï˝# âß¢ã¨Î q^è•#=Ú "≥Å∞=_≥#∞. 
e<ÕflÜ«∞ãπ Ô~O_»∞ ¿Ñ~°¡`À [O`«∞=ÙÅ∞ 
=∞iÜ«Ú "≥ÚHõ¯Å‰õΩ <å=∞Hõ~°}=Ú KÕÜ«Ú 
q^è•#=Ú#∞ U~°Ê~°K≥#∞. nx<Õ kfi<åg∞Hõ~°} 
q^è•#O (Binomial nomenclature) 
JO^Œ∞~°∞. 

kfi<åg∞Hõ~°} Ü≥ÚHõ¯ P^è•~° ã¨∂„`åÅ∞ 
(Basic Principles of Binomial Nomenclature)

1.	� âß¢ã‘ÎÜ«∞ <å=∂Å∞ ÖÏ\˜<£ ÉèÏ+¨Ö’<À ÖË^• 
ÖÏ\˜<£Ö’H˜ =∂~°Û|_ç#kQÍ LO_»=Öˇ#∞.  

2.	� „Ñ¨*Ïu ¿Ñ~°∞#∞ POQÆ¡ ÉèÏ+¨Ö’x ÃÑ^ŒÌ 
JHõ∆~°=Ú`À „áê~°OaèOK«=Öˇ#∞. 

3.	� *Ïu ¿Ñ~°∞#∞ POQÆ¡ÉèÏ+¨Ö’x z#fl JHõ∆~°=Ú`À 
„áê~°OaèOK«=Öˇ#∞. 

4.	� =Ú„kOKÕ@Ñ¨C_»∞, âß¢ã‘ÎÜ«∞ <å=∞=Ú#∞ 
W\ÏeH±ûÖ’ W=fi=Öˇ#∞. 

5.	� KÕu`À ~åÜ«Ú#Ñ¨Ù_»∞, âß¢ã‘ÎÜ«∞ <å=∞=Ú 
H˜O^Œ w`« wÜ«∞=Öˇ#∞. 

Hõ~ÀÅãπ e<ÕflÜ«∞ãπ
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1. ã¨iÜ≥ÿ∞# ã¨=∂^è•#=Ú Z#∞flH˘#∞=Ú.

a) �S^Œ∞ ~å*ÏºÅ =sæHõ~°} q^è•#=Ú  _____________ „Ñ¨uáêkOzi. 	 	
(R.H.q>ËHõ~ü/Hõ~ÀÅãπe<ÕflÜ«∞ãπ))

b) "≥Úx~å ~å[º=ÚÖ’  _____________ r=ÙÅ∞ KÕ~°∞#∞.  
	 (|Ç¨ïHõ}/UHõHõ})

c) =∞O^Œ∞Å ~å}˜ J#∞#k  _____________	 (Dãπì/ÃÑxûe<£)

d) �=$Hõ∆Hõ}=ÚÅ∞ nxx HõeyÜ«ÚO_»∞#∞. [O`«∞Hõ}=ÚÅ∞ nxx HõeyÜ«ÚO_»=Ù. Jq Uq?  
_____________ (ˆHO„^ŒHõ=Ú / Hõ}Hõ=K«=Ú)

e) XÔ~·*Ï ã¨>ˇÿ"å  _____________ Ü≥ÚHõ¯ kfi<å=∞=Ú.  
	 (=i /QÀ^èŒ∞=∞)

2. „H˜Ok [O`«∞=ÙÅ#∞ "åx =~°æ=ÚÅ „H˜O^Œ LOK«∞=Ú. 

|^≥ÌÑ¨Ù~°∞QÆ∞, ã¨ÊùOlHõÅ∞, ÃÇ·Ï„_®, P™ê¯iãπ, `ÕÅ∞, =∂#=Ù_»∞, #`«Î, #Hõ∆„`«Ñ¨Ù KÕÑ¨, "å#áê=Ú  

|^≥ÌÑ¨Ù~°∞QÆ∞	     - á¶ê¡\˜ÃÇÏe‡Okäãπ

a) ________- _______________ 	 e) ________- _______________

b) ________- _______________	 f) ________- _______________

c) ________- _______________	 g) ________- _______________

d) ________- _______________	 h) ________- _______________

3. �ÉÏH©ìiÜ«∂ Ü≥ÚHõ¯ Ç¨xHõ~° =∞iÜ«Ú LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# Ñ¶¨e`«=ÚÅ∞ H˜O^Œ W=fi|_ç#q. 

LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# Ñ¶¨e`«=ÚÅ‰õΩ 'L—#∞, Ç¨xHõ~°"≥∞ÿ# Ñ¶¨e`«=ÚÅ‰õΩ 'Ç¨—#∞ ~åÜ«Ú=Ú.

a) ‰õΩ+¨µª"åºkè			   -	 LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# / Ç¨xHõ~°"≥∞ÿ#  

b) |OQÍà◊^Œ∞OÑ¨Ö’ iOQ∑ ~å\ò 	 -	 LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# / Ç¨xHõ~°"≥∞ÿ#  

c) =º~°÷Ñ¨^•~°÷=ÚÅ∞ Ñ¨Ù#:K«„Hõ=Ú	 -	 LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# / Ç¨xHõ~°"≥∞ÿ#  

d) =∂#=ÙxÖ’ Hõ∆Ü«∞ "åºkè	 -	 LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# / Ç¨xHõ~°"≥∞ÿ#  

e) `Àà◊§#∞ Ñ¨^Œ∞#∞ KÕÜ«Ú@	 -	 LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# / Ç¨xHõ~°"≥∞ÿ#  

f) \Á=∂\Á =_»eáÈ=Ù@ (qÖòì)	 -	 LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# / Ç¨xHõ~°"≥∞ÿ#  

g) `ÕÜ«∂‰õΩ Ñ¨HõfiÑ¨~°K«∞@		 -	 LÑ¨Ü≥∂QÆHõ~°"≥∞ÿ# / Ç¨xHõ~°"≥∞ÿ#  

=¸ÖÏºOHõ#=Ú
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4. ÉÏH©ìiÜ«∂ Ü≥ÚHõ¯ qq^èŒ PHÍ~°=ÚÅ#∞ wÜ«Ú=Ú.

5. �Ü«¸w¡<å Ç¨Ïi`« ˆ~}∞=Ù#∞ HõeyÜ«ÚO_»∞#∞. ã¨∂~°ºHÍOuÖË#Ñ¨Ù_»∞ Wk Ñ¨~° áÈ+¨Hõ=∞QÆ∞#∞. nxx U 

~å[º=ÚÖ’ LOK≥^Œ=Ù? [O`«∞"å ÖËHõ =$Hõ∆=∂?

6. �g∞ Láê^è•ºÜ«Ú_»∞ ÖË^• `«e¡^ŒO„_»∞Å ã¨Ç¨Ü«∞O`À gÖˇ·#xfl ÉèÏ+¨ÅÖ’ „H˜Ok "åx ¿Ñ~°¡#∞ 

`≥Å∞ã¨∞H˘#∞=Ú. 

1. ã≤OÇ¨Ï=Ú 	 2. =∂q∞_ç	    3. ‰õΩHõ¯	  4. |OQÍà◊^Œ∞OÑ¨    5. =∞O^•~°O    6. "Õ~°∞â‹#QÆ

	 further reference

	 Books

Life and Living - John Sears and Sue Taylor. British Library Cataloguing, London.
Frame Work of Science - Paddy Gannon Oxford University Press, New Delhi

Websites

www.rhs.org.uk
www.mhhe.com

=.ã¨OYº `≥Å∞QÆ∞<å=∞=Ú POQÆ¡<å=∞=Ú kfi<å=∞ <å=∞=Ú

1. ã≤OÇ¨Ï=Ú Lion áêOkä~å eÜ≥∂

2. Mango
3. Dog
4. Potato
5. Hibiscus
6. Groundnut



=∞# Ñ¨iã¨~åÅÖ’
 QÆÅ Ñ¨^•~å÷Å∞ 

~°™êÜ«∞# âß¢ã¨Î=Ú

~°™êÜ«∞# âß¢ã¨Î=Ú

J^è•ºÜ«∞=Ú5
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Hõ$`«º=Ú 5.1

g∞ Ñ¨iã¨~åÅ#∞ Ñ¨ijeOz g∞ K«∞@∂ìQÆÅ Ñ¨^•~å÷Å ¿Ñ~°¡#∞ H˘xflO\˜x ~åÜ«∞O_ç.

=∞#O, =∞# K«∞@∂ì J<ÕHõ =ã¨∞Î=ÙÅ#∞ K«∂ã¨∞Î<åflO. L^•: W#∞=Ú, H˘Ü«∞º, h~°∞, QÍe "≥Ú^ŒÖˇ·#q. 

=∞#O QÍex K«∂_»ÖËO. J~Ú`Õ ^•xfl ã¨Êi≈OK«QÆÅO. Wq JxflÜ«Ú ã¨÷ÖÏxfl P„Hõq∞™êÎ~Ú =∞iÜ«Ú 

„^Œ=º~åtx HõeyÜ«ÚO\Ï~Ú. „^Œ=º~åtx Hõey Ü«ÚO_ç ã¨÷ÖÏxfl P„Hõq∞OKÕk U^≥·<å, q*Ï˝# „Ñ¨Ñ¨OK«OÖ’ 

'Ñ¨^•~°÷O—  Jx Ñ≤Å∞=|_»∞#∞. J<ÕHõ ~°HÍÖˇ·# Ñ¨^•~å÷Å∞#flq. WK«Û@ =∞#O "å\˜ Éè∫uHõ ̂ èŒ~°‡=ÚÅ<å^è•~°OQÍ 

Ñ¨^•~å÷xfl QÆ∞iOz `≥Å∞ã¨∞H˘O^•O. 

5.1. Ñ¨^•~°÷=Ú Ü≥ÚHõ¯ Éè∫uHõ ã¨fiÉèÏ==Ú

Ñ¨^•~°÷=Ú Ü≥ÚHõ¯ Éè∫uHõ ã¨fiÉèÏ"åxfl `≥Å∞ã¨∞H˘#∞@‰õΩ 

XHõ Hõ$`«º=Ú#∞ KÕ^•ÌO.

Hõ$`«º=Ú 5.2

XHõ ã¨∞^ŒÌ =ÚHõ¯#∞ fã≤H˘x 

^•xfl á⁄_çQÍ KÕÜ«∞O_ç. ã¨∞^ŒÌ 

=ÚHõ¯ á⁄_çÜ«∞O^Œ∞ z#fl                                                        

Hõ}Ïefl K«∂_»=K«∞Û. Ñ¨^•~°÷O (ã¨∞^ŒÌ 

=ÚHõ¯) Hõ}ÏÅKÕ xi‡`«"≥∞ÿ#k. 

Ñ¨^•~°÷O, Ju z#fl Ñ¨~°=∂}∞=ÙÅ∞ 

=∞iÜ«Ú J}∞=ÙÅ∞ J#|_Õ 

"åx`À xi‡`«=∞QÆ∞#∞. J}∞=ÙÅ∞, 

Ñ¨~°=∂}∞=ÙÅKÕ xi‡`«"≥∞ÿ#q. 

Ñ¨^•~å÷Å∞, J}∞=ÙÅ∞, =∞iÜ«Ú 

Ñ¨~°=∂}∞=ÙÅ`À xi‡`«"≥∞ÿ#q.
Ñ¨@=Ú5.1-ã¨∞^ŒÌ=ÚHõ¯ Ñ¨@=Ú.5.2-ã¨∞^ŒÌ=ÚHõ¯ á⁄_ç 

g∞ WO\’¡q

P@ã¨÷Å=∞O^Œ∞ HõÅq

g∞ `«~°QÆu QÆk Ü«∞O^Œ∞ 

HõÅq

1    ______________________________

2     ______________________________

3    _______________________________

1    ______________________________

2     ______________________________

3    _______________________________

1    ______________________________

2     ______________________________

3    _______________________________

g∞‰õΩ `≥Å∞™ê

Ñ¨^•~°÷OÖ’Ü«ÚO_Õ Ñ¨~°=∂}∞=ÙÅ =∞iÜ«Ú 

J}∞=ÙÅ Ñ¨i=∂}=Ú KåÖÏ `«‰õΩ¯= QÍ#∞ 

=∞# TÇ¨Ï‰õΩ JO^ŒxkQÍ#∞ H˘xfl <å<À 

g∞@~°¡Ö’ =ÙO@∞Ok.(1<å.g∞.=10-9g∞.) 
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5.2.  Ñ¨^•~°÷Ñ¨Ù Hõ}ÏÅ Ü≥ÚHõ¯ ÅHõ∆}ÏÅ∞

Hõ$`«º=Ú 5.3

(( XHõ cHõ~°∞#∞ fã¨∞HÀO_ç. 

(( cHõ~°∞Ö’ H˘O`« h\˜x xOÑ≤, h\˜ =∞@ì=Ú#∞ QÆ∞iÎOK«O_ç. h\˜Ö’ H˘O`« K«ÔH¯~°#∞ "Õã≤ 		

	 QÍA Hõ_ô¤`À HõeÜ«∞Éˇ@∞ì`«∂ HõiyOK«O_ç. 

(( h\˜ =∞@ìOÖ’ =∞iÜ«Ú h\˜Ö’ U^Õx =∂~°∞Ê#∞ QÆ=∞xOKå"å?

(( K«ÔH¯~° U"≥∞ÿOk?

(( Jk ZÖÏ J^Œ$â◊º"≥∞ÿOk? 

 

Hõ$`«º=Ú 5.4

(( h\˜`À xOÑ≤# XHõ cHõ~°∞#∞ fã¨∞HÀO_ç. 

(( XHõ he ã≤~å K«∞Hõ¯#∞ cHõ~°∞ JOK«∞"≥O|_ç "≥∞Å¡QÍ =∞iÜ«Ú *Ï„QÆ`«ÎQÍ Ñ¨_Õ@@∞¡¡ KÕ~°ÛO_ç.

(( ^•xx Hõ^ŒÅÛ‰õΩO_® JÖÏ<Õ h `«~°QÆu QÆkÖ’ LOK«O_ç. 

(( g∞ Ñ¨ijÅ#Å#∞ ~åÜ«∞O_ç. 

Ñ¨@=Ú 5.4 h\˜Ö’ ã≤~å "åºÑ≤OK«∞@

h~°∞  h\˜ Hõ}ÏÅ∞
h\˜              

Hõ}ÏÅ∞ 

K«ÔH¯~°             

Hõ}ÏÅ∞
K«ÔH¯~° KÕ~°∞Û@ 

Hõ^ŒÑ¨_»O

Ñ¨@=Ú 5.3  h~°∞ =∞iÜ«Ú K«ÔH¯~°  Hõ}ÏÅ∞ Ñ¨i=∂}OÖ’ q∞eÜ«∞<£Ô~@∞¡ =$núHõiOz K«∂Ñ¨|_ç#q. .

ÃÑ· Hõ$`«º=ÚÖ’ =∞#O QÆ=∞xOzO^Õ=∞#QÍ h\˜ =∞@ìOÖ’ =∂~°∞Ê ÖË^Œx `≥eÜ«ÚK«∞#flk. J~Ú`Õ ~°∞zH˜ 

uÜ«∞ºQÍ LOk. nxfl |\˜ì K«ÔH¯~° Ñ¨ÓiÎQÍ h\˜Ö’ HõiyO^Œx `≥eÜ«ÚK«∞#flk. =∞#=Ú K«ÔH¯~°°#∞ h\˜Ö’ 

HõiyOz#Ñ¨Ù_»∞, K«ÔH¯~° J}∞=ÙÅ∞, h\˜ J}∞=ÙÅ =∞^èŒºQÆÅ MÏm ã¨÷ÖÏxfl P„Hõq∞Oz h\˜Ö’ UHõsuÖ’ 

qã¨ÎiOK«|_»∞#∞. Ñ¨^•~°÷Ñ¨Ù J}∞=ÙÅ =∞^èŒº MÏm ã¨÷ÅO L#fl^Œx ã¨Ê+¨ì=∞QÆ∞K«∞#flk. 

ÃÑ· Hõ$`«º=Ú ^•fi~å, Ñ¨^•~°÷Ñ¨Ù J}∞=ÙÅ∞ x~°O`«~°O Hõ^Œ∞Å∞`«∂ XHõ ^•x`À <˘Hõ\˜ 

q∞„â◊=∞O K≥O^Œ∞#x `≥eÜ«ÚK«∞#flk. 
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Hõ$`«º=Ú 5.5

(( h\˜ H˘àÏ~Úx `≥~°z =ÙOK«O_ç.  

(( hKÕu „"Õà◊§`À h\˜ „Ñ¨"åÇ¨xfl PÑ¨Ù@‰õΩ  „Ñ¨Ü«∞uflOK«∞=Ú. 

(( h\˜ „Ñ¨"åÇ¨xfl h=Ù PÑ¨QÆeyu"å?

(( h\˜ „Ñ¨"åÇ¨ÏO UHõ^•~°QÍ =ÙO_»∞@‰õΩ QÆÅ HÍ~°}O U"≥∞ÿ 	

	 =ÙO_»∞#∞? 

5.3. Ñ¨^•~°÷Ñ¨Ù ã≤÷`«∞Å∞

Ñ¨^•~°÷O =¸_»∞ Éè∫uHõ ã≤÷`«∞ÅÖ’ =ÙO_»∞#∞. Jq Ñ¶¨∞#, „^Œ=Œ =∞iÜ«Ú "åÜ«Ú. 

Ñ¨@=Ú 5.6 – Ñ¨^•~°÷Ñ¨Ù ã≤÷`«∞Å∞

ÃÑ· Hõ$`«º=Ú ^•fi~å Ñ¨^•~°÷Ñ¨Ù J}∞=ÙÅ =∞^èŒº PHõ~°¬} |ÖÏÅ∞ 

=Ù#fl=x `≥eÜ«ÚK«∞#flk. D |ÖÏÅ∞  J}∞=ÙÅ#∞ XHõ\˜QÍ 

|OkèOK«∞#∞. Ñ¨^•~°÷Ñ¨Ù ~°HÍxfl |\˜ì J}∞=ÙÅ =∞^èŒºQÆÅ 

PHõ~°¬} |ÅOÖ’ =∂~°∞Ê =ÙO_»∞#∞. J}∞=ÙÅ∞ =∞iÜ«Ú 

Ñ¨~°=∂}∞=ÙÅ J=∞iHõ Ñ¨^•~°÷Ñ¨Ù x~å‡}O, ^èŒ~°‡O, QÆ\˜ì^Œ#O, 

~°OQÆ∞, áê~°^Œ~°≈Hõ`«fiO, ã≤÷u (Ñ¶¨∞#, „^Œ=, "åÜ«Ú) "≥Ú^ŒÅQÆ∞ 

JOâ◊=ÚÅÃÑ· P^è•~°Ñ¨_çÜ«ÚO@∞Ok.

Ñ¨OMÏ #∞O_ç QÍe

Ñ¨^•~°÷Ñ¨Ù =¸_»∞ ã≤÷`«∞Å∞

Ñ¶¨∞#

\’Ñ≤

Ãã·H˜Å∞

"Õ∞*Ï

PÑ≤Öòû

ÃÑxûÅ∞

áêÅ∞

h~°∞

Eºãπ

ã¨∂Ñπ

ã≤eO_»~ü 

Ö’x PH˜û[<£ 

"åÜ«Ú=Ù

ÉˇÅ∂<£ #O^Œe 

QÍe

„^Œ=
"åÜ«Ú

Ñ¨@=Ú 5.5 

h\˜ „Ñ¨"åÇ¨Ï=Ú UHõ^è•~°QÍ =ÙO_»∞@
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Ñ¶¨∞# Ñ¨^•~°÷O 
xiú+¨ì PHÍ~°O, Ñ¨i=∂}O  =∞iÜ«Ú Ñ¶¨∞# Ñ¨i=∂}O 	 HõeyÜ«ÚO_»@O J<Õq Ñ¶¨∞# Ñ¨^•~å÷Å ^èŒ~å‡Å∞. 

Ñ¶¨∞#Ñ¨^•~å÷ÅÖ’, J}∞=ÙÅ =∞^èŒºQÆÅ PHõ~°¬} |Å=Ú KåÖÏ Z‰õΩ¯=QÍ =ÙO_»∞@ =Å# J}∞=ÙÅ∞ XHõ ̂ •xH˘Hõ\˜ 

KåÖÏ ^ŒQÆæ~°QÍ J=∞iÜ«ÚO_»∞#∞. "å\˜ÃÑ· XuÎ_çx HõeyOK«ÖË=Ú. H˜Ok Ñ¨\ÏÅ∞ 5.7 (Z & a) Ñ¨^•~°÷=Ú Ñ¶¨∞# 

ã≤÷uÖ’ =Ù#fl^Œx K«∂Ñ¨Ù@‰õΩ H˘xfl L^•Ç¨Ï~°}=ÚÅQÆ∞#∞. Ñ¨@=Ú (5.8) Ñ¶¨∞# Ñ¨^•~°÷Ñ¨Ù J}∞=ÙÅ∞ ZO`« ^ŒQÆæ~°QÍ 

J=∞~°Û|_çÜ«Ú#fl=x `≥eÜ«∞*ËÜ«Ú#∞. 

Ñ¨@=Ú 5.7 Ñ¶¨∞# ã≤÷uÖ’ LO_Õ Ñ¨^•~å÷xH˜ H˘xfl L^•Ç¨Ï~°}Å∞

Ñ¨@=Ú 5.9. ™êÊO*ò

5.7.(a) 5.7.(b)

™êÊOl ‰õÄ_® XHõ 

Ñ¶¨∞#Ñ¨^•~°÷"Õ∞. J~Ú#Ñ¨Ê\˜H˜h ^•xx 

=∞#=Ú J^Œ∞=Ú@‰õΩ gÅQÆ∞#∞. ZO^Œ∞=Å#? 

™êÊOl #O^Œ∞ Ju z#fl"≥·# ~°O„^è•Å∞O_»∞#∞, 

"å\˜Ö’ QÍe LO_»∞#∞. =∞#=Ú ^•xfl Jkq∞#Ñ¨Ù_»∞ 

QÍe |Ü«∞@‰õΩ "≥à◊√§#∞. JO^Œ∞=Å# J^Œ∞=Ú@‰õΩ 

gÅQÆ∞#∞. |Å=Ú#‰õΩ QÆ∞iKÕã≤#Ñ¨Ù_»∞ Ñ¶¨∞# Ñ¨^•~å÷Å∞ 

qiyáÈ=Ù#∞. Jq JkèHõ XuÎ_çx `«@∞ìH˘#∞@=Å# 

"å\˜ PHÍ~°=Ú#∞ =∂~°ÛÖË=Ú. (=∂~°∞Û@ 

KåÖÏ Hõ+¨ì=Ú)

Ñ¨@=Ú 5.10 
áê¡™ê‡ã≤÷u

Ñ¨@=Ú 5.8 

Ñ¶¨∞#Ñ¨^•~°÷OÖ’ J}∞=ÙÅ∞ 

^ŒQÆæ~°QÍ J=∞iÜ«ÚO_»∞@

PÖ’zOK«O_ç...

g∞‰õΩ `≥Å∞™ê

Ñ¨^•~°÷O WOHõ#∂ =∞i Ô~O_»∞ ã≤÷`«∞ÅÖ’ =ÙO_»∞#∞.

Ñ¨^•~°÷Ñ¨Ù <åÅ∞QÆ= ã≤÷u – áê¡™ê‡ – JuQÍ "Õ_çKÕÜ«∞|_ç# 

"åÜ«Úã≤÷u. 

Ñ¨^•~°÷Ñ¨Ù S^Œ= ã≤÷u– É’ãπ–S<£ã‘ì<£ ã¨OÑ¶¨∞##=Ú – Ju 

j`«bHõ~°} Ñ¶¨∞# Ñ¨^•~å÷Å∞.
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„^Œ=O

„^Œ"åÅ∞ xiú+¨ì Ñ¶¨∞# Ñ¨i=∂}Ïxfl P„Hõq∞™êÎ~Ú. 

J~Ú`Õ xiú+¨ì PHÍ~åxfl Hõey=ÙO_»=Ù. Wk áê„`« 

PHÍ~°=Ú#∞ á⁄O^Œ∞#∞. ZO^Œ∞HÀ `≥eÜ«Ú<å? 

Ñ¶¨∞# Ñ¨^•~å÷Å`À áÈeÛ`Õ, „^Œ= Ñ¨^•~°÷Ñ¨Ù J}∞=ÙÅ 

=∞^èŒº PHõ~°¬} |ÅO `«‰õΩ¯=QÍ=ÙO_»∞#∞. 

=∞iÜ«Ú D J}∞=ÙÅ∞ =^Œ∞Å∞QÍ |OkèOK«|_ç 

=ÙO_»∞#∞. D HÍ~°}=Ú =Å# „^Œ=O ã¨∞ÅÉèíOQÍ 

^•x PHÍ~åxfl =∂~°∞ÛH˘#∞#∞. Ñ¨@=Ú 5.11Ö’ 

K«∂Ñ≤# q^èŒOQÍ „^Œ= ã≤÷u QÆÅ Ñ¨^•~å÷Å‰õΩ H˘xfl 

L^•Ç¨Ï~°}Å∞ h~°∞, #∂<≥, Eºãπ "≥Ú^ŒÖˇ·#q. 

Ñ¨@=Ú 5.12 #∞O_ç „^Œ==ÚÅÖ’ J}∞=ÙÅ∞ ZÖÏ 

=^Œ∞Å∞QÍ J=∞iÜ«Ú#fl"À g∞~°∞ K«∂_»=K«∞Û#∞.

"åÜ«Ú=Ù

áê„`« Ü«∞O^Œ∞QÆÅ Ñ¨ÓiÎ ã¨÷ÖÏxfl J}∞=ÙÅ∞ ÖËHõ 

Ñ¨~°=∂}∞=ÙÅ∞ P„Hõq∞OK«∞ ã¨fiÉèÏ=O QÆÅ Ñ¨^•~°÷Ñ¨Ù ã≤÷u<Õ 

"åÜ«Ú=Ù Jx JO^Œ∞~°∞. Ñ¨@=Ú 5.13Ö’ K«∂Ñ≤# q^èŒOQÍ 

g\˜H˜ xiú+¨ì"≥∞ÿ# Ñ¶¨∞# Ñ¨i=∂}O QÍx, xiú+¨ì"≥∞ÿ# PHÍ~°O 

QÍx =ÙO_»^Œ∞. "åÜ«Ú Ñ¨^•~°÷OÖ’x J}∞=ÙÅ =∞^èŒº PHõ~°¬} 

|ÅO KåÖÏ ̀ «‰õΩ¯=, ZO^Œ∞Hõ#QÍ "åÜ«Ú=ÙÖ’x J}∞=ÙÅ∞ 

Ñ¨@=Ú 5.14 Ö’ K«∂Ñ¨|_ç#@∞¡ =^Œ∞Å∞QÍ =ÙO_»∞#∞. 

áê„`« Ü≥ÚHõ¯ Ñ¨ÓiÎ Ñ¶¨∞#Ñ¨i=∂}O #O^Œ∞ J}∞=ÙÅ∞ 

„Hõ=∞~°Ç≤Ï`«OQÍ qã¨ÎiOK«|_ç Ü«ÚO_»∞#∞. Ñ¶¨∞# =∞iÜ«Ú 

„^Œ= Ñ¨^•~å÷Å HõO>Ë, "åÜ«Ú=ÙÅ∞ JkèHõ ã¨OÑ‘_»º=ÚÅ∞QÍ 

=ÙO_»∞#∞. "åÜ«Ú=ÙÅ∞ "åºHÀzOz áê„`« Ü«∞O`«Ü«¸ 

"åºÑ≤OK«∞#∞. =∞# WO\˜Ü«∞O^Œ∞ =∞#O =O@KÕÜ«Ú@‰õΩ 

LÑ¨Ü≥∂yOKÕ „^ŒgHõiOK«|_ç# ÃÑ„\’eÜ«∞O "åÜ«Ú=Ù 

(LPG) ÖËHõ "≥·^ŒºâßÅÖ’ LÑ¨Ü≥∂yOKÕ PH˜û[<£ ã≤eO_»~°∞¡ 

ã¨OÑ‘_»ºÑ¨Ù "åÜ«Ú=ÙÅ∞. D ~ÀAÅÖ’ ã¨OÑ‘_»ºÑ¨Ù 

ã¨Ç¨Ï[ "åÜ«Ú=Ù (CNG) "åÇ¨Ï<åÅÖ’ WO^èŒ#OQÍ 

LÑ¨Ü≥∂QÆÑ¨_»∞K«∞#flk.

"åÜ«Ú J}∞=Ù   áê„`«

Ñ¨@=Ú 5.11 „^Œ==Ú, ^•x áê„`« PHÍ~°=Ú#∞ á⁄O^Œ∞@ Ñ¨@=Ú 5.12 „^Œ==ÚÖ’ J}∞=ÙÅ∞ 

=^Œ∞Å∞QÍ J=∞i Ü«ÚO_»∞@

Ñ¨@=Ú 5.13           

QÍe ÉˇÅ∂<£

Ñ¨@=Ú 5.14 "åÜ«Ú Ñ¨^•~°÷OÖ’ 

J}∞=ÙÅ∞ =^Œ∞Å∞QÍ J=∞iÜ«ÚO_»∞@
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Hõ$`«º=Ú 5.6

g∞‰õΩ `≥Å∞™ê

"Õ_çQÍ =Ù#fl PÇ¨~°=Ú #∞O_ç "åã¨# ã¨∞ÅÉèíOQÍ ZO^Œ∞‰õΩ qã¨ÎiOK«∞#∞?   
WK«Û@ "åã¨#`À L#fl PÇ¨~°Ñ¨Ù Hõ}ÏÅ∞ =O@QÆkÖ’x "åÜ«ÚHõ}ÏÅ`À HõÅã≤ KåÖÏ ã¨∞ÅÉèíOQÍ  

qã¨ÎiOK«|_»∞`å~Ú. nxH˜ QÆÅ HÍ~°}ÏÅ∞.

(i) ¿ãfiKåÛ Hõ}ÏÅ∞ ÖËHõ "åÜ«Ú J}∞=ÙÅ∞ (QÍe =∞iÜ«Ú "åã¨#)

(ii) "åÜ«Ú Hõ}ÏÅ∞ ÖËHõ J}∞=ÙÅ JkèHõ "ÕQÆO

(iii) "å\˜ =∞^èŒº QÆÅ JkèHõ MÏm „Ñ¨^Õâ◊O. 

HÍ|\˜ì, Ñ¶¨∞# =∞iÜ«Ú „^Œ"åÅ Hõ<åfl "åÜ«Ú=ÙÅ∞ KåÖÏ `˘O^Œ~°QÍ "åºÑ¨#O K≥O^Œ∞`å~Ú. 

XHõ HÍ~°∞¯ |Oux fã¨∞H˘x ^•xx J^Œ=∞O_ç. 

^•x Ñ¨i=∂}O ÖËHõ PHÍ~°OÖ’ U^Õx =∂~°∞Ê#∞ 

QÆ=∞xOzu~å. ^•xx ã¨OÑ‘_»º=ÚQÍqOK«∞@‰õΩ 

gÅ∞HÍ^Œ∞. Ñ¶¨∞# Ñ¨^•~å÷Å∞ Jã¨OÑ‘_»º=ÚÅx 

=∞#‰õΩ ÉÏQÍ `≥eÜ«ÚK«∞#flk. 

XHõ Hõ$`«º=Ú ̂ •fi~å „^Œ= =∞iÜ«Ú "åÜ«Ú=ÙÅ 

ã¨OÑ‘_»º`«Å#∞ áÈÅ∞Û^•O. 

Ô~O_»∞ ã≤~°OlÅ#∞ fã¨∞H˘x "å\˜ÃÑ· 1 =∞iÜ«Ú 

2 Jx QÆ∞iÎOK«O_ç. 

1. <ålÖò (ã¨#flx "≥·Ñ¨Ù#∞) #∞ ÉˇO_»∞ =ÚHõ¯ 	

   ã¨Ç¨Ü«∞O`À =¸Ü«∞O_ç. 

2. ã≤~°OlÅ #∞O_ç =Ú+¨ÅHõ=ÚÅ#∞ 		

   `˘ÅyOK«O_ç. 

3. ã≤~°Ol–1x h\˜`À xOÑ¨O_ç. 

4. ã≤~°Ol–2 #∞ J>Ë¡ =ÙOK«O_ç. (ÖËHõ QÍe`À 

xOÑ¨O_ç)

=Ú+¨ÅHõ=ÚÅ#∞ ã≤~°OlÅÖ’xH˜ K˘Ñ≤ÊOK«O_ç. 

=Ú+¨ÅHõ=ÚÃÑ· H˘O`« "Õã¨e<£ „^Œ==Ú#∞ 

Ñ¨ÓÜ«Ú@ =Å# Jq ¿ãfiK«ÛùQÍ ã≤~°OlÅÖ’xH˜ 

Hõ^Œ∞Å∞#∞. WÑ¨Ù_»∞ ã≤~°OlÅÖ’xH˜ 

=Ú+¨ÅHõ=ÚÅ#∞ K˘Ñ≤ÊOz Ñ¨^•~°÷=ÚÅÃÑ· 

Ñ‘_»<åÅ#∞ ÃÑOK«O_ç. h~°∞ („^Œ==Ú) 

QÆÅ ã≤~°Ol–1 #O^Œ∞ =Ú+¨ÅHõ=Ú H˘kÌQÍ 

=∂„`«"Õ∞Ö’xH˜ K˘Ñ≤ÊOK«|_»∞#∞. J~Ú`Õ 

QÍeQÆÅ ã≤~°Ol–2 #O^Œ∞ =Ú+¨ÅHõ=Ú Ñ¨ÓiÎQÍ 

K˘Ñ≤ÊOK«|_»∞#∞. 

„^Œ"åÅ∞ H˘kÌQÍ=∂„`«"Õ∞ ã¨OÑ‘_»º=ÚÅxÜ«Ú 

=∞iÜ«Ú "åÜ«Ú=ÙÅ∞ ã¨∞ÅÉèí=ÚQÍ ã¨OÑ‘_»º`« 

K≥OkOK«|_»∞#xÜ«Ú `≥eÜ«ÚK«∞#flk. 

Ñ¨@=Ú 5.15 „^Œ==Ú =∞iÜ«Ú QÍeÃÑ· Ñ‘_»# „Ñ¨ÉèÏ==Ú

=Ú+¨ÅHõ=Ú

h~°∞

 QÍe

„^Œ==ÚÅ∞ Ju 

Hõ+¨ì=Ú g∞^Œ 

ã¨OÑ‘_»º=ÚÅ∞
"åÜ«Ú=ÙÅ∞ 

ã¨OÑ‘_»º=ÚÅ∞

1 2
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Ñ¶¨∞#, „^Œ= =∞iÜ«Ú "åÜ«Ú Ñ¨^•~å÷Å ^èŒ~å‡Å∞ :

Ñ¨\˜ìHõ 5.1

=. 
ã¨OYº

Ñ¶¨∞# Ñ¨^•~°÷O „^Œ=Ñ¨^•~°÷O "åÜ«Ú Ñ¨^•~°÷O

1
Wq, XHõ xiú+¨ì"≥∞ÿ# PHÍ~°O 

=∞iÜ«Ú Ñ¶¨∞# Ñ¨i=∂}=Ú#∞    

HõeyÜ«ÚO\Ï~Ú. 

Wq, XHõ xiú+¨ì"≥∞ÿ# Ñ¶¨∞# 

Ñ¨i=∂}=Ú#∞ =∂„`«O 

Hõey, XHõ xiú+¨ì"≥∞ÿ# PHÍ~°O 

ÖË‰õΩO_»∞#∞. 

g\˜H˜ XHõ xiú+¨ì"≥∞ÿ# 

PHÍ~°OQÍh, Ñ¶¨∞#Ñ¨i=∂}OQÍh 

ÖË^Œ∞. 

2 Wq „Ñ¨=Ç≤ÏOK«=Ù. 

Wq Z`«∞Î „áêO`«O 

#∞O_ç Ñ¨Å¡Ñ¨Ù „áêO`åxH˜ 

„Ñ¨=Ç≤ÏOK«∞#∞. 

Wq KåÖÏ ã¨∞ÅÉèíOQÍ#∞ 

=∞iÜ«Ú `˘O^Œ~°QÍ#∞ 

„Ñ¨=Ç≤ÏOK«∞#∞. 

3 J}∞=ÙÅ =∞^èŒº ã¨÷ÅO KåÖÏ 

`«‰õΩ¯=QÍ LO_»∞#∞. 

J}∞=ÙÅ =∞^èŒº ã¨÷ÅO XHõ 

"≥∂ã¨Î~°∞QÍ LO_»∞#∞.

J}∞=ÙÅ =∞^èŒº ã¨÷ÅO 

QÆi+¨ªOQÍ LO_»∞#∞. 

4 J}∞=ÙÅ =∞^èŒº PHõ~°¬} â◊H˜Î 

KåÖÏ Z‰õΩ¯=QÍ LO_»∞#∞. 

J}∞=ÙÅ =∞^èŒº, PHõ~°¬} â◊H˜Î 

`«‰õΩ¯=QÍ LO_»∞#∞. 

J}∞=ÙÅ =∞^èŒº PHõ~°¬} â◊H˜Î 

KåÖÏ `«‰õΩ¯=QÍ LO_»∞#∞.

5 g\˜x J^Œ∞=Ú@‰õΩ gÅ∞ 

Ñ¨_»^Œ∞. Wq Jã¨OÑ‘_»º=ÚÅ∞ 

g\˜x Hõ+¨ìÑ¨_ç H˘O`«"Õ∞~°‰õΩ 

J^Œ∞=∞=K«∞Û#∞ Wq H˘O`« 
"Õ∞~°‰õΩ ã¨OÑ‘_»º=ÚÅ∞.

g\˜x ã¨∞ÅÉèíOQÍ 

J^Œ∞=∞=K«∞Û#∞. Wq 
ã¨OÑ‘_»º=ÚÅ∞.

5.4   Ñ¶¨∞#, „^Œ= =∞iÜ«Ú "åÜ«Ú=ÙÅÃÑ· LëÈ‚„QÆ`« „Ñ¨ÉèÏ==Ú

h=Ù Ñ¨^•~°÷=Ú Ü≥ÚHõ¯ ã≤÷`«∞Å#∞ =∂~°ÛQÆÅ"å? JO>Ë Ñ¶¨∞# Ñ¨^•~å÷xfl „^Œ=OQÍ ÖËHõ „^Œ"åxfl "åÜ«Ú=ÙQÍ 

=∂~°ÛQÆÅ"å? Ñ¨^•~°÷=ÚÃÑ· LëÈ‚„QÆ`å „Ñ¨ÉèÏ==Ú#∞ `≥Å∞ã¨∞HÀ=_®xH˜ XHõ Hõ$`åºxfl KÕ^•ÌO. 

Hõ$`«º=Ú 5.7

XHõ áê„`«Ö’ H˘xfl =∞OK«∞=ÚHõ¯Å#∞ fã¨∞H˘x, áê„`«#∞ "Õ_ç KÕã≤ =∂~°∞ÊÅ#∞ QÆ=∞xOK«∞=Ú. 

=∞OK«∞QÆ_»¤Å∞ (Ñ¶¨∞#) h~°∞ („^Œ=)

Ñ¨@=Ú 5.16 Ñ¨^•~°÷=ÚÃÑ· LëÈ‚„QÆ`« „Ñ¨ÉèÏ==Ú

h\˜Ü«∂qi ("åÜ«Ú)
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Ñ¶¨∞# ã≤÷u

(=∞OK«∞ 

=ÚHõ¯Å∞)

"Õ_ç KÕÜ«Ú@

K«ÖÏ¡~°∞Û@ K«ÖÏ¡~°∞Û@

„^Œ= ã≤÷u 

(h~°∞)

"åÜ«Úã≤÷u           

( h\˜Ü«∂qi)

L+¨‚=Ú#∞ KÕiÛ#Ñ¨Ù_»∞

L+¨‚=Ú#∞ `˘ÅyOz#Ñ¨Ù_»∞

Ñ¨^•~°÷OÃÑ· LëÈ‚„QÆ`« „Ñ¨ÉèÏ==Ú

LëÈ‚„QÆ`«Ö’ =∂~°∞Ê#∞ HõeyOz#Ñ¨Ù_»∞, 

Ñ¨^•~°÷O XHõ ã≤÷u #∞O_ç "Õ~˘Hõ ã≤÷uH˜ =∂~°∞Ê 

K≥O^Œ∞@#∞ h=Ù QÆ=∞xOK≥^Œ=Ù. L^•Ç¨Ï~°}‰õΩ 

=∞OK«∞ =ÚHõ¯Å#∞ (Ñ¶¨∞#) XHõ cHõ~°∞Ö’ fã¨∞H˘x 

"Õ_çKÕã≤#Ñ¨Ù_»∞ Jk h~°∞ („^Œ=) QÍ#∞ WOHÍ "Õ_ç 

KÕã≤#Ñ¨Ù_»∞ h\˜ Ü«∂qi ("åÜ«Ú) QÍ#∞ =∂~°∞#∞. 

h~°∞, Ñ¨^•~°÷O Ü≥ÚHõ¯ =¸_»∞ ã≤÷`«∞ÅÖ’#∂ 

=ÙO_»∞#∞.

•	 Ñ¶¨∞# ã≤÷u, =∞OK«∞QÆ_»¤

•	 „^Œ= ã≤÷u, h~°∞

•	 "åÜ«Ú ã≤÷u, h\˜Ü«∂qi

   ã≤÷u=∂~°∞Ê#O^Œ∞ Ñ¨^•~°÷Ñ¨Ù Hõ}ÏÅ∞ 

U=∞=Ù`å~Ú? D ã≤÷u=∂~°∞Ê U q^èŒOQÍ 

ã¨OÉèíqOK«∞#∞? g\˜x QÆ∞iOz `≥Å∞ã¨∞HÀ=Åã≤# 

J=ã¨~°=Ú =∞#‰õΩ ÖË^•?

  Ñ¶¨∞# Ñ¨^•~å÷Å LëÈ‚„QÆ`«#∞ ÃÑOz#Ñ¨Ù_»∞     

Hõ}ÏÅ (J}∞=ÙÅ∞/Ñ¨~°=∂}∞=ÙÅ∞) K«Å# "ÕQÆO 

JkèHõ=∞QÆ∞#∞. "ÕQÆO ÃÑ~°∞QÆ∞^ŒÅ U~°Ê_ç#O^Œ∞=Å# 

Hõ}ÏÅ∞, JkèHõ "ÕQÆO`À HõOÑ≤OK«∞@‰õΩ           

„áê~°OaèOK«∞#∞. L+¨‚O =Å¡ [xOz# â◊H˜Î  Hõ}ÏÅ 

=∞^èŒº QÆÅ PHõ~°¬} |ÖÏÅ#∞ `˘ÅyOK«∞#∞.       

Hõ}ÏÅ∞ "å\˜ xs‚`« ™ê÷#=ÚÅ#∞ =ke Z‰õΩ¯= 

¿ãfiK«ÛùQÍ Hõ^Œ∞Å∞@‰õΩ „áê~°OaèOK«∞#∞. XHõ ^Œâ◊Ö’ 

Ñ¶¨∞#Ñ¨^•~°÷O, „^Œ=Ñ¨^•~°÷OQÍ Ñ¨ÓiÎQÍ =∂~°∞Ê 

K≥O^Œ∞#∞. "å`å=~°} Ñ‘_»#O =^ŒÌ XHõ Ñ¶¨∞# 

Ñ¨^•~°÷O, „^Œ= Ñ¨^•~°÷OQÍ =∂~°∞Ê K≥O^Œ∞ LëÈ‚„QÆ`«#∞ 

Hõ~°∞QÆ∞ ™ê÷#=Ú JO^Œ∞~°∞. 

h\˜H˜ L+¨‚â◊H˜Îx WzÛ#Ñ¨Ù_»∞, Hõ}ÏÅ∞ 

(J}∞=ÙÅ∞ ÖËHõ Ñ¨~°=∂}∞=ÙÅ∞) WOHõ#∂ Z‰õΩ¯= 

"ÕQÆOQÍ Hõ^Œ∞Å∞@‰õΩ „áê~°OaèOK«∞#∞. xs‚`« 

LëÈ‚„QÆ`« =^ŒÌ, Hõ}ÏÅ =∞^èŒº QÆÅ PHõ~°¬} |ÖÏxfl 

q_»Q˘\˜ì "å\˜x ¿ãfiK«ÛùQÍ =∂~°∞Û@‰õΩ HÍ=Åã≤# 

â◊H˜Îx á⁄O^Õ Ñ¨iã≤÷u U~°Ê_»∞#∞. „^Œ=Ñ¨^•~°÷O, "åÜ«Ú 

Ñ¨^•~°÷OQÍ =∂~°∞Ê K≥O^Œ∞ LëÈ‚„QÆ`«#∞ =∞~°∞QÆ∞ 

™ê÷#O JO^Œ∞~°∞. „^Œ=Ñ¨Ù Hõ}ÏÅ∞ HÍ=Åã≤#O`« 

â◊H˜Îx á⁄Ok "åÜ«Úã≤÷uQÍ =∂~°∞Ê K≥O^Œ∞#∞. 

HÍ=Ù#, LëÈ‚„QÆ`«#∞ =∂~°∞Ê KÕÜ«Ú@=Å# 

Ñ¨^•~°÷Ñ¨Ù ã≤÷uÖ’=∂~°∞Ê ã¨OÉèíqOK«∞#∞ Jx =∞#O 

`≥Å∞ã¨∞H˘<åflO. 

j`åHÍÅOÖ’ ã‘™êÖ’x 

H˘|ƒi#∂<≥ ZO^Œ∞‰õΩ 

Ñ¶¨∞hÉèíqã¨∞ÎOk?

PÖ’zOz ã¨=∂^è•#O 

K≥Ñ¨ÊO_ç?

"Õ_ç KÕÜ«Ú@
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Hõ$`«º=Ú 5.9

	  Jxfl Ñ¶¨∞# Ñ¨^•~å÷Å∞  XˆH LëÈ‚„QÆ`« =^ŒÌ `«=∞ ã≤÷ux =∂~°∞ÛH˘O\ÏÜ«∂?

((  =∞OK«∞, "≥#fl =∞iÜ«Ú "≥∞ÿ#=Ú W=fi|_ç#q.

(( �XHõ `«@ìÖ’ =∞OK«∞#∞ fã¨∞HÀO_ç. h~°∞QÍ =∂~°∞Ê K≥O^Œ∞#O`«=~°‰õΩ ^•xx "Õ_çKÕÜ«∞O_ç. XHõ 

L+¨‚=∂Ñ¨Hõ=Ú#∞Ñ¨Ü≥∂yOz U LëÈ‚„QÆ`« =^ŒÌ Jk ã≤÷ux =∂~°∞ÛH˘#∞<À `≥Å∞ã¨∞HÀO_ç.  

((  "≥#fl =∞iÜ«Ú "≥∞ÿ#=ÚÅ‰õΩ ‰õÄ_® JÖÏ<Õ KÕÜ«∞O_ç.

(( �U LëÈ‚„QÆ`« =^ŒÌ Ñ¶¨∞# ã≤÷u #∞O_ç „^Œ=ã≤÷uQÍ =∂~°∞Ê K≥O^Œ∞<À Ñ¨\˜ìHõÖ’ ~åÜ«∞O_ç. .

Hõ$`«º=Ú 5.8

„H˜O^Œ W=fi|_ç# ÃÑ>ˇìÖ’¡x =ã¨∞Î=ÙÅ#∞ Ñ¨^•~°÷Ñ¨Ù qq^èŒ ã≤÷`«∞Å∞QÍ =sæHõiOK«∞@‰õΩ =∞¿ÇÏ+π Pã¨H˜Îx 

Hõ#|~°∞ã¨∞Î<åfl_»∞. Ñ¨^•~°÷O Ü≥ÚHõ¯ ã≤÷ux |\˜ì „H˜O^Œ W=fi|_ç# =ã¨∞Î=ÙÅ#∞ =sæHõiOK«∞@Ö’ =∞¿ÇÏ+π‰õΩ 

=∞#O ã¨Ç¨Ü«∞O KÕ^•Ì=∂? =ã¨∞Î=ÙÅ ¿Ñ~°¡#∞ "å\˜H˜ ã¨O|OkèOz# ã¨÷Å=ÚÅÖ’ ~åÜ«∞O_ç (Ñ¨\˜ìHõ 5.2)

Ñ¶¨∞# Ñ¨^•~°÷O „^Œ= Ñ¨^•~°÷O "åÜ«Ú Ñ¨^•~°÷O

Ñ¨\˜ìHõ 5.2

Ñ¨\˜ìHõ 5.3

=. ã¨OYº Ñ¶¨∞# Ñ¨^•~°÷=ÚÅ∞ LëÈ‚„QÆ`« (0C)
1. =∞OK«∞

2. "≥#fl

3. "≥∞ÿ#=Ú

~å~Ú

W#∞Ñ¨Hõ_ô¤

™êO„ÉÏ}©=`«∞ÎÅ 

#∞O_ç "≥Å∞=_Õ á⁄QÆ

`Õ<≥

h~°∞

=∞OK«∞QÆ_»¤Å∞

ÃÑ„\’Å∞

áêÅ∞

PH˜û[<£ ã≤eO_»~°∞

ÉˇÅ∂<£Å∞
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1.	 ÖÏ=}º‰õΩ ÉÏQÍ `≥eã≤# Ñ¨^•~åúÅ∞ H˜O^Œ W=fi|_çÜ«Ú#flq. "å\˜x Ñ¶¨∞#, „^Œ= =∞iÜ«Ú "åÜ«Ú=ÙÅ∞QÍ 

=sæHõiOK«∞@‰õΩ P"≥∞‰õΩ ã¨Ç¨Ü«∞Ñ¨_»O_ç. 

W@∞HõÅ∞, H˜~Àã≤<£, áêÅ∞, H˘|ƒi#∂<≥, QÍe, Ñ¨Ùã¨ÎHõ=Ú, "Õ∞*Ï, PH˜û[<£, HÍ~°ƒ<£_»Ü«∂ÔH·û_»∞. 

2.	 H˜Ok Ñ¨ijÅ#Å‰õΩ HÍ~°}Ïefl `≥ÅÑ¨O_ç. 

a)	 =∞Ö̌¡ Ñ̈Ù=Ùfi "åã¨##∞ KåÖÏ ^Œ∂~°O #∞O_ç ‰õÄ_® =∞#O „QÆÇ≤ÏOK«QÆÅO. 

b)	 H˘kÌQÍ Å=}Ïxfl h\˜Ö’ HõiyOz##∂, h\˜ =∞@ìOÖ’ =∂~°∞Ê LO_»^Œ∞. 

3.	 "åÜ«Ú=Ù#∞ `«‰õΩ¯= Ñ¶¨∞#Ñ¨i=∂}ÏxH˜ ã¨OÑ‘_»º=ÚQÍqOK«=K«∞Û#∞ J~Ú`Õ Ñ¶¨∞# Ñ¨^•~å÷xfl JÖÏ 

KÕÜ«Ú@‰õΩ gÅ∞HÍ^Œ∞, ZO^Œ∞HÀ q=iOK«O_ç?

4.	 H˜Ok "å\˜x [`«Ñ¨~°K«O_ç

5.	 ‰õΩO_»bHõ~°}=ÚÅÖ’ L#fl ã¨iÜ≥ÿ∞# ã¨=∂^è•#=Ú#∞ Z#∞flH˘x MÏmÅ#∞ Ñ¨ÓiOK«O_ç

a)	 Ñ¨^•~°÷Ñ¨Ù  =¸_»∞ ã≤÷`«∞ÅÖ’ ÅaèOKÕ UÔH·Hõ Ñ¨^•~°÷=Ú_____________ (h~°∞, ~å~Ú, QÍA) 

b)	 Ju ̀ «‰õΩ¯= (Ñ¨Ó[ºO) JO`«~° J}∞^Œ∂~°O Hõey# Ñ¨^•~°÷O __________ (Ñ¶¨∞# /„^Œ=, "åÜ«Ú) 

c)	� 1 <å<À g∞@~°∞ _____________ ‰õΩ ã¨=∂#=Ú  (10-10g∞., 10-9g∞., 10-12 g∞.)

6.	 MÏmÅ#∞ Ñ¨ÓiOK«O_ç:

a)	 XHõ "åÜ«Ú=Ù#O^Œe Hõ}ÏÅ =∞^èŒºQÆÅ PHõ~°¬}|Å=Ú, Ñ¶¨∞# Ñ¨^•~°÷O HõO>Ë_____________QÍ 

LO_»∞#∞ (`«‰õΩ¯=, Z‰õΩ¯=)  

b)	 _____________ ã≤÷u (Ñ¶¨∞#/„^Œ=) xiú+¨ì Ñ¶¨∞# Ñ¨i=∂}Ïxfl Hõey Ü«ÚO_»∞#∞ HÍh xiú+¨ì PHõ$ux 

Hõey Ü«ÚO_»^Œ∞. 

7.	 ~°q áêÅ∞ H˘#∞@‰õΩ ̂ Œ∞HÍ}=Ú#‰õΩ "≥à‹§#∞. J`«_»∞ ̂ Œ∞HÍ}ÏxH˜ Ãã·H˜Å∞ g∞^Œ "≥à‹§#∞. Ãã·H˜Å∞ @∂º|∞Ö’x 

QÍe `«‰õΩ¯=QÍ LO_»∞@#∞ QÆ=∞xOz, ^•xx Ãã·H˜Å∞ ^Œ∞HÍ}ÏxH˜ fã¨∞ÔHà‹§#∞. ^Œ∞HÍ}Ï^•~°∞_»∞ QÍex 

xOÑ¨Ù@‰õΩ ã¨OÑ‘_»º`åÑ¨OÑ¨Ù#∞ LÑ¨Ü≥∂yOK≥#∞. ~°qH˜ XHõ ã¨O^ÕÇ¨ÏO HõeÔQ#∞. ''ã¨OÑ‘_»º`åÑ¨OÑ¨Ù 

Uq^èŒOQÍ Ñ¨xKÕÜ«Ú#∞''? ã¨=∂^è•#=Ú#∞ `≥Å∞ã¨∞HÀ=_®xH˜ ~°qH˜ ã¨Ç¨Ü«∞O KÕÜ«∞O_ç. 

=¸ÖÏºOHõ#=Ú

1)	 „^Œ==Ú#∞ "Õ_ç KÕã≤#Ñ¨Ù_»∞		  Z) 	 „^Œ= Ñ¨^•~°÷=Ú 

2)	 Ñ¶¨∞# Ñ¨^•~°÷=Ú 		  a) 	 ã¨∞ÅÉèí ã¨OÑ‘_»º=ÚÅ∞

3)	 Ñ¨~°=∂}∞=ÙÅ∞ =∞iÜ«Ú J}∞=ÙÅ∞	 ã≤) 	 ÉèÏ+¨Ê=ÚQÍ =∂~°∞#∞.

4)	 áêÅ∞ 		  _ç) 	 „Ñ¨=Ç≤ÏOK«^Œ∞. 

5)	 "åÜ«Ú=Ù 		  W) 	 Ñ¨^•~°÷=Ú Ü≥ÚHõ¯ =∞øoHõ ÉèÏQÆ=ÚÅ∞
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8.	 LëÈ‚„QÆ`«Ö’ =∂~°∞Ê U~°Ê_ç#Ñ¨Ù_»∞, Ñ¨^•~°÷O XHõ ã≤÷u #∞O_ç =∞iÜ≥ÚHõ ã≤÷uH˜ =∂~°∞Ê K≥O^Œ∞@#∞ 

g∞~°∞ QÆ∞iÎOK«=K«∞Û. A, B, C =∞iÜ«Ú D „Ñ¨„H˜Ü«∞Å ¿Ñ~°¡#∞ `≥ÅÊO_ç. 

=∞OK«∞

A B

D C

h~°∞ h\˜ Pqi

9.	 Ñ¶¨∞# Ñ¨^•~°÷=ÚÅ#∞ J^Œ∞=Ú@‰õΩ gÅ∞Ñ¨_»^Œ∞. ™êÊOl‰õÄ_® XHõ Ñ¶¨∞# Ñ¨^•~°÷"Õ∞. ^•xx 

J^Œ∞=Ú@‰õΩ gÅQÆ∞#∞. g∞~°∞ q=iOK«QÆÅ~å. ZO^Œ∞=Å#? 

Ü«∞`«fl=Ú

5 ÖËHõ 6 ~°Hõ=ÚÅ XHõ b@~°∞ h\˜ ÉÏ\˜ÖòÅ#∞ ¿ãHõiOK«O_ç. XHõ |ÔH¯\ò xO_® h\˜x 
fã¨∞HÀO_ç. ÉÏ\˜ÖòÅ#∞ XHõ ^•x `«~åfi`« =∞~˘Hõ ^•xfl  h\˜`À xOÑ¨O_ç. g∞ Ñ¨ijÅ#Å#∞ 

P^è•~°=ÚQÍ KÕã¨∞H˘x H˜Ok „Ñ¨â◊flÅ‰õΩ ã¨=∂^è•<åÅ∞ K≥Ñ¨ÊO_çç.

a) �JxflO\˜Ö’#∞   „^Œ=O   Ü≥ÚHõ¯     

Ñ¶¨∞#Ñ¨i=∂}O XˆH q^èŒOQÍ =ÙO^•?

b) �JxflO\˜Ö’#∞ „^Œ=O Ü≥ÚHõ¯ PHÍ~°O, XˆH 

q^èŒOQÍ =ÙO^•? 

 1b@~°∞  1b@~°∞  1b@~°∞  1b@~°∞  1b@~°∞

FURTHER REFERENCE
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J~°∞}ü =∞iÜ«Ú J`«x `«O„_ç XHõ ã¨÷Å=Ú#∞ H˘#^Œez ^•xfl K«∂K«∞@‰õΩ "≥o§i. P ã¨÷ÅO Ü«∞[=∂x 

ã¨÷Å=Ú H˘Å`«Å#∞ K«^Œ~°Ñ¨Ù J_»∞QÆ∞ÅÖ’ `≥eáê_»∞. HÍh J~°∞}ü `«O„_ç P H˘Å`«Å#∞ K«^Œ~°Ñ¨Ù g∞@~°¡Ö’ 

`≥ÅÑ¨=∞x J_çÔQ#∞. J~°∞}ü‰õΩ á⁄_»=Ù#∞ g∞@~°¡Ö’ H˘Å∞™êÎ~°x `≥Å∞ã¨∞. HÍh J`«_çH˜ 'K«^Œ~°Ñ¨Ù g∞@~°∞¡— 

=∞iÜ«Ú 'K«^Œ~°Ñ¨Ù J_»∞QÆ∞Å∞— J#fl Ñ¨^Œ=ÚÅ∞ J~°÷O HÍÖË Œ̂∞. WÑ¨C_»∞ =∞#O J`«xH˜ ã¨Ç¨Ü«∞O KÕ^•ÌO.

‰õÄ_® XHõ L`«Ê#fl~åt.

Ñ¶¨∞#Ñ¨i=∂}=Ú =∞iÜ«Ú ™êO„^Œ`« J#∞#q 
=∞i H˘xfl L`«Ê#fl~åâ◊√Å∞. 

'1 K«^Œ~°Ñ¨Ù g∞@~°∞— JO>Ë 1 g∞@~°∞ Éèí∞[=Ú 

QÆÅ K«`«∞~°„ã¨=ÚKÕ P=iOK«|_ç# "≥·âßÅº=Ú 

JQÆ∞#∞. 

XHõ `«Å=Ú Ü≥ÚHõ¯ qã‘Î~°‚=Ú#∞ H˘Å∞K«∞ 
H˘Å`«#∞ (~åtx) "≥·âßÅºO JO^Œ∞~°∞. 

xs‚`« ã¨÷Å=Ú Ü≥ÚHõ¯ LÑ¨i`«ÅÉèÏQÆÑ¨Ù 

Ñ¨i=∂}Ïxfl "≥·âßÅº=Ú (area) JO^Œ∞~°∞.  

XHõ ã¨÷Å=Ú Ü≥ÚHõ¯ "≥·âßÖÏºxfl á⁄O^•ÅO>Ë 

^•x Ô~O_»∞ Éèí∞*ÏÅ á⁄_»=ÙÅ#∞ QÆ∞Æ}˜OK«=Öˇ#∞.

"≥·âßÅº=Ú = á⁄_»=Ù x á⁄_»=Ù  
"≥·âßÅº=Ú Ü≥ÚHõ¯ „Ñ¨=∂}O

g∞@~°∞ x g∞@~°∞ = (g∞@~°∞)2

nxx 'K«^Œ~°Ñ¨Ù g∞@~°∞— ÖËHõ m2 Jx 
K«^Œ∞==Öˇ#∞.  

6.1. L`«Ê#fl~åâ◊√Å∞ (Derived Quantities)

„áê^äŒq∞Hõ ~åâ◊√Öˇ·# á⁄_»=Ù, „^Œ=º~åt 
=∞iÜ«Ú HÍÅ=Ú =O\˜ "å\˜ #∞O_ç á⁄O^Œ^ŒQÆ∞ 
(L`«Ê#fl"≥∞ÿ#) ~åâ◊√Å#∞ L`«Ê#fl~åâ◊√Å∞ JO^Œ∞~°∞. 

"≥·âßÅº=Ú J#∞ ~åt á⁄_»=Ù J#∞ „áê^äŒq∞Hõ 
Éè∫uHõ ~åt #∞O_ç L`«Ê#fl"≥∞ÿ#k. HÍ=Ù# "≥·âßÅºO 

1g∞ 1g∞2

1g∞

XHõ `«Å=Ú Ü≥ÚHõ¯ "≥·âßÅº=Ú 10 g∞2 JO>Ë 

Éèí∞[=Ú á⁄_»=Ù 1 g∞ QÍ QÆÅ 10 K«`«∞~°„ã¨=ÚÅ 

"≥Ú`«Î=Ú "≥·âßÖÏºxH˜ ã¨=∂#=Ú.

"≥_»Å∞Ê, Z`«∞Î, Ö’`«∞, ^Œ∂~°=Ú, =∞O^Œ=Ú, 
"åº™ê~°÷=Ú, "åºã¨=Ú "≥Ú^ŒÅQÆ∞#q á⁄_»=Ù 
Ü≥ÚHõ¯ qq^èŒ H˘Å`«Å∞.

Ñ¨@=Ú 6.1

=∞iH˘xfl H˘Å „Ñ¨=∂}=ÚÅ∞
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=. ã¨O. á⁄_»=Ù Ü≥ÚHõ¯ 

„Ñ¨=∂}ÏÅ∞

"≥·âßÅº=Ú#∞ 

H˘Å∞K«∞ „Ñ¨=∂}ÏÅ∞

1. ÃãO\© g∞@~°∞ 
(cm)

K«^Œ~°Ñ¨Ù ÃãO\© 

g∞@~°∞ (ÃãO.g∞2)

2. q∞b¡ g∞@~°∞ 
(mm)

K«^Œ~°Ñ¨Ù q∞b¡ 

g∞@~°∞ (q∞.g∞2)

3. J_»∞QÆ∞ 
(ft)

K«^Œ~°Ñ¨Ù J_»∞QÆ∞  
(ft2)

=º=™êÜ«∞ Éèí∂=ÚÅ qã‘Î~°‚=Ú#∞ H˘Å∞K«∞@‰õΩ 

'ZHõ~°=Ú— (acre) =∞iÜ«Ú 'ÃÇÏHÍì~°∞— (hectare) 
J#∞ „Ñ¨=∂}ÏÅ#∞ "å_»∞^Œ∞~°∞. 

1 ZHõ~°=Ú = 4047 g∞2 = 100 ÃãO@∞¡¡ 

1 ÃÇÏHÍì~ü = 2.47 ZHõ~°=ÚÅ∞

Hõ$`«º=Ú 6.1

„H˜O^Œ W=fi|_ç# Ñ¨@=Ú "≥·âßÅº=Ú#∞ 

H˘Å∞^•Ì=Ú.

1g∞

1g∞

QÆ∞~°∞ÎOK«∞HÀO_ç

"≥·âßÖÏºxfl K«^Œ~°Ñ¨Ù g∞@~°¡Ö’ 

`≥eÑ≤#Ñ¨Ê\˜H© P ã¨÷Å=Ú K«`«∞~°„™êHÍ~°OÖ’ 

LO_®Å#fl J=ã¨~°OÖË^Œ∞. 

Hõ$`«º=Ú 6.3

=∞#O x`«º rq`«OÖ’ K«∂KÕ D „H˜Ok 

`«ÖÏÅ "≥·âßÖÏºÅ#∞ H˘Å∞K«∞@‰õΩ „H˜Ok 

"å\˜Ö’ U „Ñ¨=∂}=Ú J#∞‰õÄÅ"≥∞ÿ#k 

[mm2, cm2, m2, ft2, ZHõ~°=Ú]. 

=. 

ã¨O.
`«Å=Ú

 "≥·âßÖÏºxH˜ 
„Ñ¨=∂}=Ú

1 Láê^è•ºÜ«Úx |Å¡ 
ÃÑ·`«Å=Ú

2 #Å¡|Å¡

3 q*Ï˝#âß¢ã¨Î áê~î°º Ñ¨Ùã¨ÎHõO

4 H˘Å|^ŒÌ (¿ã¯Å∞)

5 Zˆ~ã¨~°∞ (~°|ƒ~°∞)

6 `«~°QÆu QÆk

7 P@ã¨÷Å=Ú

8 =º=™êÜ«∞ Éèí∂q∞

Hõ$`«º=Ú 6.2

„H˜Ok W=fi|_ç# Ñ¨@=ÚÖ’x ~°OQÆ∞ 

"ÕÜ«∞|_ç# ÉèÏQÆO Ü≥ÚHõ¯ "≥·âßÖÏºxfl cm2 
ÅÖ’ =∞iÜ«Ú mm2 ÅÖ’ Hõ#∞Q˘O^•=Ú. 

ã¨fiÜ«∞O Ñ¨ijÅ#

1cm2  = -------------   mm2

1 m2 = ---------------  cm2

g∞‰õΩ `≥Å∞™ê

g∞@~°∞ J<Õk J_»∞QÆ∞ Hõ<åfl ÃÑ^ŒÌk. 

Zxfl J_»∞QÆ∞Å∞ Hõeã≤ 1 g∞@~°∞ JQÆ∞<À 

h‰õΩ `≥Å∞™ê? 

1 g∞@~°∞ = 3.28 J_»∞QÆ∞Å∞

HÍ=Ù#, 1 m2 =  10.76 ft2

„Ñ̈u z#fl K«̀ «∞~°„ã̈=Ú 1 ÃãO.g∞. Éèí∞[=Ú HõÅk



H˘Å=∂#=Ú

177

=. ã¨O PHÍ~°=Ú  Ñ¨@=Ú   "≥·âßÅº=Ú  ã¨∂„`«=Ú

K«`«∞~°„ã¨=Ú
á⁄_»=Ù x á⁄_»=Ù

(Éèí∞[=Ú˛Éèí∞[=Ú)
l2

n~°… 

K«`«∞~°„ã¨=Ú

á⁄_»=Ù x "≥_»Å∞Ê l b

„uÉèí∞[=Ú
½ x Éèí∂q∞  x Z`«∞Î 

=$`«Î=Ú

p  x "åº™ê~°÷=Ú x 
"åº™ê~°÷=Ú

1.

2.

3.

4.
pr2

`«Å=Ú ZÅ¡Ñ¨Ù_»∂ XHõ K«`«∞~°„ã¨O ÖËHõ n~°…K«`«∞~°„ã¨OQÍ LO_»#=ã¨~°=Ú ÖË^Œ∞. „Hõ=∂HÍ~° 

=ã¨∞Î=ÙÅ (J#QÍ xi÷+¨ì *Ïºq∞fÜ«∞ PHÍ~°O QÆÅq) "≥·âßÖÏºxfl D „H˜Ok ã¨∂„`åÅ#∞Ñ¨Ü≥∂yOz 

H˘Å∞™êÎ=Ú. 

Hõ$`«º=Ú 6.4

(( �XHõ „QÍÑ¶π HÍy`«=Ú#∞ fã¨∞H˘x ^•xÃÑ· 

XHõ K«`«∞~°„ã¨=Ú#∞ wÜ«∞O_ç. ^•x 

"≥·âßÅº=Ú#∞ K«^Œ~°Ñ¨Ù q∞b¡ g∞@~°¡Ö’#∞ 

(mm2) =∞iÜ«Ú K«^Œ~°Ñ¨Ù ÃãO\© 
g∞@~°¡Ö’#∂ (cm2) H˘Å=O_ç.  

(( �XHõ n~°…K«`«∞~°„ã¨=Ú#∞ wz ÃÑ· 
Hõ$`«º=Ú#∞ =∞~°ÖÏ KÕÜ«∞O_ç 

(( �g∞~°∞ á⁄Ok# qÅ∞=#∞ ã¨∂„`«O`À 
ã¨iK«∂_»O_ç

J„Hõ=∂HÍ~° =ã¨∞Î=ÙÅ (xi÷+¨ì *Ïºq∞fÜ«∞ PHÍ~°O ÖËxq) "≥·âßÖÏºÅ#∞ Hõ#∞Q˘#∞@‰õΩ „Ñ¨Ü«∞ufl^•ÌO.

 XHõ „QÍÑ¶π HÍy`åxfl LÑ¨Ü≥∂yOz "å\˜  "≥·âßÖÏºÅ#∞ H˘Å∞==K«∞Û.  

l

l

l

h
b

r

b

p = ÖËHõ 3.1422
7

bh
1
2

Ñ¨@=Ú 6.2.



H˘Å=∂#=Ú

178

Hõ$`«º=Ú 6.5

qiy# J^ŒÌÑ¨Ù =ÚHõ¯ ÖËHõ qiy# ÃÑO‰õΩ =O\˜ 
„Hõ=∞"≥∞ÿ# PHÍ~°=Ú ÖËx U^≥·<å XHõ =ã¨∞Î=Ù 
"≥·âßÅº=Ú#∞ Hõ#∞Q˘#∞@‰õΩ

D „H˜Ok ™Èáê#=ÚÅ#∞ J=ÅOaèOK«O_ç :
1)  �P =ã¨∞Î=Ù#∞ „QÍÑ¶π HÍy`«OÃÑ· LOz ^•x 

PHÍ~åxfl HÍy`«O ÃÑ· wÜ«∞O_ç. (Ñ¨@=Ú 
6.2Ö’ K«∂Ñ≤#@∞¡)

2) �D PHÍ~°O KÕ`« P=iOK«|_ç# z#fl 
QÆ_»∞Å#∞ ÖˇH˜¯OK«O_ç. ã¨QÆO QÆ_ç Hõ<åfl 
Z‰õΩ¯= ÉèÏQÆ=Ú PHÍ~°O Ö’Ñ¨ÖË LO>Ë 
^•xx XHõ QÆ_çQÍ ÖˇH˜¯OK«O_ç. ÖË‰õΩO>Ë 
^•xfl =kÖËÜ«∞O_ç. 

3) �„QÍÑ¶π HÍy`«=ÚÖ’x „Ñ¨u z#fl 
K«`«∞~°„™êHÍ~°Ñ¨Ù QÆ_ç  Éèí∞[=Ú 1 q∞.g∞ 
ÖËHõ "≥·âßÅº=Ú 1 q∞.g∞2.

4) �J„Hõ=∂HÍ~° =ã¨∞Î=Ù "≥·âßÅº=Ú = ÖˇH˜¯Oz# 

QÆ_»∞Å ã¨OYº X 1 mm2

  J„Hõ=∂HÍ~° =ã¨∞Î=Ù

	  "≥·âßÅº=Ú	     = ------mm2.

			       = ------ cm2.

Ñ¶¨∞#Ñ¨i=∂}=Ú (volume)
‰õΩ=∂~ü ‰õΩ@∞O|=Ú XHõ z#fl WO\˜Ö’ 

x=ã≤ã¨∞Î#flk. "åi |@ìÅ#∞ LOK«∞H˘<ÕO^Œ∞‰õΩ 

WO\˜Ö’ JÅ=∞~° ÖË^Œ∞. J`«_»∞ `«# `«O„_ç =^ŒÌ 

XHõ JÅ=∞~°#∞ H˘#=∞x J_çQÍ_»∞. "åi WO\˜Ö’ 

ã¨÷Å=Ú KåÅ^Œ∞ Hõ#∞Hõ `«O„_ç u~°ã¨¯iOK≥#∞. 

''XHõ =ã¨∞Î=ÙKÕ P„Hõq∞OK«|_ç# ã¨÷ÖÏxfl ^•x 

Ñ¶¨∞#Ñ¨i=∂}=Ú (volume) JO^Œ∞~°∞—— 

Hõ$`«º=Ú 6.6

„H˜Ok z„`åÅ#∞ QÆ=∞xOz "å\˜ Ñ¨i=∂}=Ú 

(Ãã·A) =∞iÜ«Ú Ñ¶¨∞#Ñ¨i=∂}ÏÅÃÑ· g∞ 

Jaè„áêÜ«∞=Ú#∞ `≥ÅÑ¨O_ç? 

PÖ’zOK«O_ç. 

D „H˜Ok "å\˜ LÑ¨i`«Å 
(ÃÑ· ÉèÏQÆÑ¨Ù) "≥·âßÖÏºÅ#∞ ZÖÏ 
Hõ#∞Q˘O^Œ∞~°∞?  

 (a) J~°\˜ Ñ¨O_»∞    
 (b)  g∞ J~°KÕ~Ú

Ãã·H˜Å∞

pÅ

HõÅ=Ú

"≥∂\~ü Ãã·H˜Å∞

„Ñ¨Ü≥∂QÆ=Ú

1) �ÃÑ·# q=iOz# Ñ¨^ŒúuÖ’ XHõ P‰õΩ 

Ü≥ÚHõ¯ "≥·âßÅºO#∞ Hõ#∞Q˘#O_ç. 

2) �1 K«^Œ~°Ñ¨Ù g∞@~°∞ =∞iÜ«Ú         

1 K«^Œ~°Ñ¨Ù J_»∞QÆ∞ "≥·âßÖÏºÅ∞ QÆÅ 

Ô~O_»∞ K«`«∞~°„™êÅ#∞ wÜ«∞O_ç. 

"å\˜ "≥·âßÖÏºÅ#∞ áÈÅÛO_ç. 
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  ÃÑ· =ã¨∞Î=ÙÅ#∞ "å\˜ Ñ¨i=∂}ÏÅ P~ÀÇ¨Ï} „Hõ=∞OÖ’ „"åÜ«∞O_ç. g∞~°∞ QÆ=∞xOz#^•x#∞O_ç D 

„H˜Ok „Ñ¨â◊flÅ‰õΩ ã¨=∂^è•#=ÚbÜ«∞O_ç.

1) U =ã¨∞Î=Ù Ju z#flk =∞iÜ«Ú Uk Ju ÃÑ^ŒÌk?

2) U =ã¨∞Î=Ù Hõx+¨ì ã¨÷Å=Ú#∞ =∞iÜ«Ú Uk QÆi+¨ì ã¨÷Å=Ú#∞ P„Hõq∞ã¨∞ÎOk?

3) ÃÑ· q+¨Ü«∞=ÚÅ#∞O_ç g∞~°∞ Uq∞ x~°‚~ÚOzui?

[ Ñ¨i=∂}O (Ãã·A) z#flqQÍ QÆÅ =ã¨∞Î=ÙÅ∞ `«‰õΩ¯= Ñ¶¨∞#Ñ¨i=∂}=Ú#∞ P„Hõq∞™êÎ~Ú, =∞iÜ«Ú 

Ñ¨i=∂}O ÃÑ^ŒÌkQÍ QÆÅ =ã¨∞Î=ÙÅ∞ Z‰õΩ¯= Ñ¶¨∞#Ñ¨i=∂}=Ú#∞ P„Hõq∞™êÎ~Ú ]

‰õΩsÛ

|Å¡

|ã¨∞û

WÑ¨C_»∞ =∞#O H˘xfl „Hõ=∞"≥∞ÿ# PHÍ~°O QÆÅ =ã¨∞Î=ÙÅ Ñ¶¨∞#Ñ¨i=∂}O (v) #∞ H˘Å∞^•Ì=Ú. 

„Hõ=∂HÍ~° =ã¨∞Î=ÙÅ Ñ¶¨∞#Ñ¨i=∂}O "å\˜ Éèí∂ "≥·âßÅºO (A) =∞iÜ«Ú Z`«∞Î(h) Å Å|ÌO JQÆ∞#∞. 

Ñ¶¨∞#Ñ¨i=∂}=Ú (V) = Éèí∂"≥·âßÅºO (A) x  Z`«∞Î (h) 
Ñ¶¨∞#Ñ¨i=∂}O#∞ H˘eKÕ „Ñ¨=∂}O#∞ K≥Ñ¨ÊQÆÅ~å?

Jk g∞2 x g∞ = g∞3 JQÆ∞#∞. 

nxx Ñ¶¨∞# g∞@~°∞¡ (Ñ¶¨∞.g∞) Jx K«^Œ∞==Öˇ#∞.

   H˘Å=|_ç# „Ñ¨=∂}O#∞ |\˜ì Ñ¶¨∞#Ñ¨i=∂}O#∞ ‰õÄ_® "Õˆ~fi~°∞ „Ñ¨=∂}ÏÅ`À `≥ÅÑ¨=K«∞Û#∞.
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 ÃÑ· q+¨Ü«∂Å ã¨Ç¨Ü«∞O`À D „H˜Ok PHÍ~åÅ "≥·âßÅº ã¨∂„`åÅ#∞ „"åÜ«Ú@‰õΩ „Ñ¨Ü«∞uflOK«O_ç.

Hõ$`«º=Ú 6.7

 „H˜O^Œx=fi|_ç# =ã¨∞Î=ÙÅ  

Ñ¶¨∞#Ñ¨i=∂}O#∞ H˘Å∞^•Ì=Ú. „Ñ¨u z#fl 

Ñ¶¨∞#O Ü≥ÚHõ¯ Éèí∞[=Ú 1cm.

Hõ$`«º=Ú 6.8

1. Ñ¨@=ÚÖ’ QÆÅ ÃÑ^ŒÌ Ñ¶¨∞#=Ú Zxfl 

z#fl Ñ¶¨∞<åÅKÕ U~°Ê_ç#k?

2. „Ñ¨u z#fl Ñ¶¨∞#=Ú Ü≥ÚHõ¯ 

Éèí∞[=Ú 1 ÃãO.g∞ J~Ú`Õ ÃÑ^ŒÌ 

Ñ¶¨∞#=Ú Ü≥ÚHõ¯ Ñ¶¨∞#Ñ¨i=∂}O#∞ 

H˘Å=O_ç. 

(a) (b) (c)

1m3

á⁄_»=Ù „Ñ¨=∂}O Ñ¶¨∞#Ñ¨i=∂} „Ñ¨=∂}O

q∞b¡ g∞@~°∞ 

(q∞.g∞) (mm) Ñ¶¨∞# q∞b¡ g∞@~°∞ (mm3)

ÃãO\© g∞@~°∞ 

(ÃãO.g∞) (cm) Ñ¶¨∞# ÃãO\© g∞@~°∞ (cm3)

XHõ =ã¨∞Î=Ù Ñ¶¨∞#Ñ¨i=∂}O 10 Ñ¶¨∞# g∞@~°∞¡ 

JO>Ë Jk 1 g∞@~°∞ Éèí∞[=Ú QÆÅ 10 Ñ¶¨∞<åÅ 

"≥Ú`«ÎO Ñ¶¨∞#Ñ¨i=∂}ÏxH˜ ã¨=∂#=Ú.

XHõ g∞@~°∞ Éèí∞[=Ú QÆÅ XHõ Ñ¶¨∞#=Ú 

Ü≥ÚHõ¯ Ñ¶¨∞#Ñ¨i=∂}=Ú 1 Ñ¶¨∞# g∞@~°∞ 

JQÆ∞#∞.
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„^Œ"åÅ#∞ H˘Å∞K«∞@

g∞ J=∞‡ q∞=∞‡efl áêÅ =∞x+≤ ^ŒQÆæ~° áêÅ∞ 

`≥=∞‡x K≥|∞`å~°∞. g∞~°∞ J`«x =^ŒÌ‰õΩ "≥o§ áêÅ∞ 

áÈÜ«∞=∞x J_çy`Õ, J`«_»∞ b@~°¡Ö’ H˘ez áÈ™êÎ_»∞. 

JO>Ë, „^Œ"åÅ Ñ¶¨∞#Ñ¨i=∂}Ïxfl H˘eKÕ „Ñ¨=∂}O 

'b@~°∞ (litre).

1 b@~°∞ JO>Ë Uq∞?

1 b@~°∞= 1000 cm3. 
1 Ñ¶¨∞# ÃãO.g∞. #∞ 1 q∞b¡ b@~°∞ (1 ml)  Jx 

‰õÄ_® =º=Ç¨Ïi™êÎ~°∞.  
„^Œ"åÅ Ñ¶¨∞#Ñ¨i=∂}O#∞ H˘Å∞K«∞@‰õΩ "å_»|_Õ 

qq^èŒ ~°HÍÖˇ·# Ñ¨iHõ~åÅ QÆ∞iOz g∞‰õΩ `≥Å∞™ê?

H˘Å*Ï_ô

Ñ≤ÃÑÊ@∞ì 

XHõ xÜ«∞q∞`« Ñ¶¨∞# 

Ñ¨i=∂}O QÆÅ „^Œ"åxfl 

H˘ez fã¨∞H˘#∞@‰õΩ 

"å_»|_»∞`«∞Ok. 
„^Œ==Ú Ü≥ÚHõ¯ Ñ¶¨∞#Ñ¨i=∂}O#∞ 

H˘Å∞K«∞@‰õΩ LÑ¨Ü≥∂QÆÑ¨_»∞`«∞Ok.

Ñ¨@=Ú 6.3

Ñ¨@=Ú 6.4

Ñ¨@=Ú 6.5
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|∂ºÔ~@∞ì

QÍA ‰õΩÃÑÊ 

g∞‰õΩ `≥Å∞™ê!

XHõ P#Hõ@ì ÖËHõ `«\ÏHõOÖ’ xÅfiÜ«ÚO_Õ 

h\˜ Ñ¶¨∞#Ñ¨i=∂}O#∞ ZÖÏ H˘Å∞™êÎ~À g∞‰õΩ 

`≥Å∞™ê?

"≥~Úº q∞eÜ«∞#¡ Ñ¶¨∞#Ñ¨Ù J_»∞QÆ∞Å∞ (tMc) 
J<Õ „Ñ¨=∂}OÖ’ H˘Å∞™êÎ~°∞.

Hõ$`«º=Ú 6.9

H˘Å*Ï_ô (H˘Å`«Å∞ QÆÅ cHõ~°∞)x 

LÑ¨Ü≥∂yOz XHõ ~å~Ú Ñ¶¨∞#Ñ¨i=∂}O#∞ 

Hõ#∞Q˘O^•=Ú. 

„H˜Ok ™Èáê<åÅ#∞ J#∞ã¨i^•ÌO

1)�	 H˘Å*Ï_ôÖ’ H˘O «̀ =~°‰õΩ h\̃x xOÑ̈O_ç                                                
2) 	 WÑ¨C_»∞ h\˜ `˘e =∞@ì=Ú#∞   

QÆ∞iÎOK«O_ç     
3) �	� Ñ¶¨∞# Ñ¨i=∂}O Hõ#∞Q˘#=Åã≤# ~å~Úx 

XHõ ^•~°O`À Hõ@ìO_ç. 

4) �	� ~å~Úx cHõ~°∞ QÀ_»Å‰õΩ `åHõ‰õΩO_® 

h\˜Ö’ Ñ¨ÓiÎQÍ =ÚxˆQ@@∞¡ 	

H˘Å*Ï_ôÖ’H˜ =^ŒÅO_ç

5) 	� h\˜ Ü≥ÚHõ¯ `«∞k =∞@ì=Ú#∞ 

QÆ∞iÎOK«O_ç

6) �	�  «∞k =∞iÜ«Ú `˘e h\˜                             

=∞@ì=ÚÅ ÉË^èŒ=Ú ~å~Ú Ü≥ÚHõ¯                 

Ñ¶¨∞#Ñ¨i=∂}O#∞ WK«∞Û#∞. 

XHõ xÜ«∞q∞`« Ñ¶¨∞#Ñ¨i=∂}O QÆÅ 

„^Œ"åxfl =∂„`«O Ñ¨_Õ@@∞¡ KÕÜ«Ú@‰õΩ 

LÑ¨Ü≥∂yOK«|_»∞`«∞Ok. 

xÜ«∞q∞`« Ñ¶¨∞#Ñ¨i=∂}O QÆÅ „^Œ"åxfl áÈã≤ 

LOK«∞@‰õΩ QÍ#∞ ~°∂á⁄OkOK«|_ç#k. 

Ñ¨@=Ú 6.6

Ñ¨@=Ú 6.7
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™êO„^Œ`«

~å^èŒ

™êÊOl W#∞Ñ¨ QÆ∞O_»∞

ã‘`«

ÃÑ· Ñ¨@=ÚÅ#∞ K«∂_»O_ç. "åiÖ’ Z=iH˜ ã¨∞ÅÉèíOQÍ LO@∞Ok? ~å^èŒHÍ ÖËHÍ ã‘`«HÍ?

ã‘`« "≥∂ã¨∞Î#fl W#∞Ñ¨ QÆ∞O_»∞ |~°∞"≥·#k HÍ=Ù# 

ã‘`«‰õΩ Hõ+¨ìOQÍ LO@∞Ok. HÍh, ~å^èŒ "≥∂ã¨∞Î#fl 

™êÊOr `ÕeÔH·#k HÍ=Ù# ~å^èŒ‰õΩ ã¨∞ÅÉèíOQÍ 

LO@∞Ok. 

XHõ =ã¨∞Î=Ù `ÕeHõQÍ ÖËHõ |~°∞=ÙQÍ #∞O_»∞@ 

J#∞#k ^•x ™êO„^Œ`«ÃÑ· P^è•~°Ñ¨_ç LO@∞Ok. 

H˘O`« Ñ¶¨∞#Ñ¨i=∂}OÖ’ Z‰õΩ¯= „^Œ=º~åt 

W=∞_»Û|_ç LO>Ë P =ã¨∞Î=Ù‰õΩ ™êO„^Œ`« Z‰õΩ¯=. 

JO^Œ∞=Å¡ XˆH Ñ¨i=∂}O QÆÅ W#∞Ñ¨ =∞iÜ«Ú 

™êÊOrÅ#∞ áÈeÛ#Ñ¨Ù_»∞ W#∞Ñ¨ QÆ∞O_»∞ ™êÊOr 

HõO>Ë Z‰õΩ¯= |~°∞=Ù#∞ Hõey LO@∞Ok. JO>Ë 

W#∞=Ú Ü≥ÚHõ¯ ™êO„^Œ`« ™êÊOr HõO>Ë Z‰õΩ¯=. 

„Ñ¨=∂} Ñ¶¨∞#Ñ¨i=∂}OÖ’x =ã¨∞Î=Ù „^Œ=º~åtx 

™êO„^Œ`« D JO^Œ∞~°∞—— 

                          „^Œ=º~åt (m)                                                   
™êO„^Œ`«(D)  = 
                          Ñ¶¨∞#Ñ¨i=∂}=Ú (v)                                
™êO„^Œ`«‰õΩ SI „Ñ¨=∂}=Ú kg /m3.

Hõ$`«º=Ú 6.10

ÉˇO_»∞ (HÍ~°∞¯), W#∞=Ú =∞iÜ«Ú ~°|ƒ~°∞ 

Ñ¨^•~å÷Å`À KÕÜ«∞|_ç# XˆH Ñ¨i=∂}O QÆÅ 

=¸_»∞ QÆ∞O_»¡#∞, „Hõ=∞OQÍ  „H˜ÔH\ò |Ou, ëê\ò 

Ñ¨Ù\ò W#∞Ñ¨ QÆ∞O_»∞ =∞iÜ«Ú ~°|ƒ~°∞ |O`«∞Å#∞ 

fã¨∞HÀO_ç. XH˘¯Hõ¯ ^•xfl q_ç q_çQÍ KÕu`À 

fã¨∞H˘x K«∂_»O_ç. "å\˜ „^Œ=º~åâ◊√Å#∞ |\˜ì 

"å\˜x J=~ÀÇ¨Ï} „Hõ=∞OÖ’ „"åÜ«∞O_ç. 

	 1.

	 2.

 	 3.			 

HÍ~°∞¯ (ÉˇO_»∞) =∞iÜ«Ú ~°|ƒ~°∞Å`À áÈeÛ`Õ 

W#∞Ñ¨ QÆ∞O_»∞ Z‰õΩ¯= „^Œ=º~åtx HõeyÜ«Ú#fl^Œx 

QÆ=∞xOK«QÆÅ=Ú. J#QÍ W#∞=Ú‰õΩ Z‰õΩ¯= 

™êO„^Œ`« QÆÅ^Œx J~°÷=Ú. 

Ñ¨@=Ú 6.8
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"Õ_ç QÍe`À xOÑ¨|_ç# D ÉˇÅ∂<£ ZO^Œ∞‰õΩ 
ÃÑ·ÔHQÆ∞~°∞`«∞Ok?

"Õ_ç QÍe`À xOÑ¨|_ç# ÉˇÅ∂<£

PÖ’zOK«O_ç. 

QÍe`À xOÑ¨|_ç# ÉˇÅ∂<£ QÍeÖ’ ZQÆ~°^Œ∞. 

HÍh Ç‘ÏeÜ«∞O "åÜ«Ú=Ù`À xOÑ¨|_ç# 

ÉˇÅ∂<£ ÃÑ·H˜ ZQÆ∞~°∞#∞. ZO^Œ∞=Å#?

ã¨fiÜ«∞O Ñ¨ijÅ#

1) L‰õΩ¯ Ü≥ÚHȭ  ™êO„ Œ̀̂ « 7800 kg/m3. Jk 

áê Œ̂~°ã̈OÖ’  =Ú#∞QÆ∞<å ÖËHõ Õ̀Å∞<å?  
2) 5g∞. á⁄_»=Ù, 3g∞. "≥_»Å∞Ê =∞iÜ«Ú 2g∞. 

Z`«∞Î QÆÅ XHõ `˘>ˇì Ñ¨ÓiÎQÍ h\˜`À xOÑ¨|_ç`Õ 

^•x „^Œ=º~åtx Hõ#∞Q˘#O_ç.  

6.2. HÍÅ=Ú#∞ H˘Å∞K«∞@ : (HÍÅ=∂#=Ú)

=∞#O ZO^Œ∞‰õΩ HÍÅO#∞  H˘Å=Åã≤ Ü«Ú#flk?

nxH˜ Z<Àfl HÍ~°}ÏÅ∞ QÆÅ=Ù – ZÑ¨C_»∞ 

|_çH˜ "≥à◊§=Öˇ#∞, ZÑ¨C_»∞ u#=Öˇ#∞ ZÑ¨C_»∞ 

^Œ∂~°^Œ~°≈xx K«∂_»=Öˇ#∞ =∞iÜ«Ú ZÑ¨C_»∞ 

x„kOK«=Öˇ#∞ Jx `≥Å∞ã¨∞H˘#=Åã≤ L#flk. 

=Ú#∞Ñ¨\˜ h_» QÆ_çÜ«∂~°O, h\˜ QÆ_çÜ«∂~°O 

=∞iÜ«Ú Wã¨∞Hõ QÆ_çÜ«∂~åÅ∞ JO`« YzÛ`«"≥∞ÿ#q 

HÍ=Ù. HÍh YzÛ`«OQÍ HÍÅO#∞ H˘Å=QÆÅ 

Ñ¨iHõ~åÅ∞ J=ã¨~°"≥∞ÿ Ü«ÚO_ç#q. JÑ¨Ê\˜ 

Ö’ÅHõÑ¨Ù QÆ_çÜ«∂~°=ÚÅ∞ D J=ã¨~åxfl  f iÛ#q  

QÆ_çÜ«∂~åÅÖ’ „"ÕÖÏ_Õ Ö’ÅHõO =∞iÜ«Ú |~°∞=ÙÅ∞ 

LO\Ï~Ú. 

g∞‰õΩ `≥Å∞™ê !

h\˜ ™êO„^Œ`« 1000 kg/m3.  	

JO>Ë 1 g∞ á⁄_»=Ù,  1 g∞ "≥_»Å∞Ê, 1g∞ 

Z`«∞Î  QÆÅ XHõ `˘>ˇìÖ’ h\˜x xOÑ≤#Ñ¨Ù_»∞ 

^•x „^Œ=º~åt 1000kg  LO@∞Ok

J^Õ `˘>ˇìÖ’ áê^Œ~°ã¨O#∞ xOÑ≤#Ñ¨Ù_»∞ 

^•x „^Œ=º~åt 13,600 kg LO@∞Ok. 

JO^Œ∞=Å# áê^Œ~°ã¨O ™êO„^Œ`« h\˜ 

™êO„^Œ`« HõO>Ë 13.6 Ô~@∞¡ Z‰õΩ¯=. 

h\˜ HõO>Ë `ÕeÔH·# =ã¨∞Î=Ù h\˜ÃÑ· `ÕÅ∞#∞. 

h\˜HõO>Ë |~°∞"≥·# =ã¨∞Î=Ù h\˜Ö’ =Ú#∞QÆ∞#∞. 

Hõ$`«º=Ú 6.11

(i) �h\˜ Hõ<åfl Z‰õΩ¯= ™êO„^Œ`«QÆÅ „^Œ=O  
………

(ii) �h\˜Hõ<åfl `«‰õΩ¯= ™êO„^Œ`«QÆÅ 

„^Œ=O………..

h~°∞ 

áê^Œ~°ã¨=Ú 

#∂<≥  

ÃÑ· z„`«=Ú#∞ Ñ¨ijeOz „H˜Ok 

"å\˜x Hõ#∞Q˘#O_ç. 
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ÅÑ¶¨ÚÖ’ÅHõ=Ú

„Ñ¨MÏº`« q*Ï˝# âß¢ã¨Î"Õ`«Î J~Ú# ÔQbeÜ≥∂ XHõ 

™êi W@b ^Õâ◊=Ú#‰õΩ K≥Ok# Ñ‘™ê #QÆ~°OÖ’ XHõ 

„H©ã¨∞Î ^Õ"åÅÜ«∂xH˜ "≥àÏ§~°∞. P ^Õ"åÅÜ«∞OÖ’ XHõ 

Q˘Å∞ã¨∞`À „"ÕÖÏ_»nÜ«∞|_ç# nÑ¨=Ú XHõ „Hõ=∞ 

Ñ¨^ŒÌuÖ’ TQÆ∞@#∞ QÆ=∞xOKå~°∞. ^•x 	 _ÀÅ# 

HÍÖÏxfl `«# KÕuÖ’x <å_ç „Ñ¨KÀ^Œ#Å`À áÈeÛ 

K«∂âß~°∞. Ö’ÅHõÑ¨Ù (nÑ¨Ñ¨Ù) TÑ¨Ù `«yæ#Ñ¨Ê\˜H˜       

_ÀÅ<å=~°Î# HÍÅO ã≤÷~°OQÍ LO_»∞@#∞ 

QÆ=∞xOKå~°∞. nÑ¨O KÕã¨∞Î#fl _ÀÅ<åÅ#∞ xt`«OQÍ 

Ñ¨ijeOz, _ÀÅ<å=~°Î#HÍÅO ã≤÷~°OQÍ LO_»∞@Ö’x 

„áê=ÚYº`«#∞ J`«#∞ J~°÷=Ú KÕã¨∞HÀQÆeQÍ~°∞. 

ÔQbeÜ≥∂ (1564 -1642)

g∞~°∞ ZÑ¨C_≥·<å TÜ«∞ÅÖ’ TyÜ«Ú<åfl~å? 

XHõ TÜ«∞Å =ÚO^Œ∞‰õΩ =∞iÜ«Ú "≥#∞Hõ‰õΩ TˆQ 

K«Å#O _ÀÅ# K«Å<åxH˜ XHõ L^•Ç¨Ï~°}. WÖÏO\˜ 

K«Å#=Ú#∞ =∞#O Ö’ÅHõÑ¨Ù QÆ_çÜ«∂~åÅÖ’ ‰õÄ_® 

QÆ=∞xOK«=K«∞Û. Ö’ÅHõ QÆ_çÜ«∂~åÅ∞ ÅÑ¶¨ÚÖ’ÅHõ 

ã¨∂„`«O ÃÑ· P^è•~°Ñ¨_ç Ñ¨x KÕ™êÎ~Ú.

Ñ¨@=Ú 6.9 TÜ«∞Å

Ñ¨@=Ú 6.10 ÅÑ¶¨Ú Ö’ÅHõ=Ú

XHõ ^èŒ$_»"≥∞ÿ# P^è•~°=Ú (™êìO_»∞) #∞O_ç XHõ 
™êQÆx, Ñ¨ÙiÖËx ^•~°=ÚKÕ XHõ Ö’Ç¨ÏÑ¨Ù QÆ∞O_»∞ 
„"ÕÖÏ_»nÜ«∞|_çÜ«ÚO_Õ ™ê^èŒ#=Ú#∞ ÅÑ¶¨Ú 
Ö’ÅHõ=Ú (simple pendulum) Jx JO^Œ∞~°∞. 
Ö’Ç¨ÏÑ¨Ù QÆ∞O_»∞#∞ "≥∞Å¡QÍ ÖÏy =ke`Õ Jk 
=ÚO^Œ∞‰õΩ "≥#∞Hõ‰õΩ Hõ^Œ∞Å∞`«∞Ok. 

  QÆ∞O_»∞ XHõ z=~° #∞O_ç WOH˘Hõ z=~°=~°‰õΩ 
Ñ¨Ü«∞xOz =∞~°Å "≥Ú^Œ\˜ z=~°#∞ KÕi`Õ ^•xx 
XHõ_ÀÅ#O JO\Ï~°∞. XHõ Ñ¨ÓiÎ _ÀÅ#O KÕÜ«∞_®xH˜ 
Ñ¨>Ëì HÍÖÏxfl _ÀÖÏ=~°Î# HÍÅ=Ú (Time Period)  
JO^Œ∞~°∞. 

  Ö’ÅHõ=Ú#∞ „"ÕÖÏ_»nÜ«∞|_ç# P^è•~° aO^Œ∞=Ù 
#∞O_ç Ö’ÅHõÑ¨Ù QÆ∞O_»∞ Ü≥ÚHõ¯ =∞^èŒº aO^Œ∞=Ù‰õΩ 
QÆÅ ^Œ∂~åxfl Ö’ÅHõ á⁄_»=Ù (Length of the 
Pendulum) JO^Œ∞~°∞. 

   q~å=∞ ã≤÷u #∞O_ç Ö’ÅHõÑ¨Ù QÆ∞O_»∞#∞ ÖÏy =^ŒÅ|_Õ 

^Œ∂~åxfl HõOÑ¨# Ñ¨iq∞u (Amplitude)  JO^Œ∞~°∞. 

„H©.â◊ 1642 Ö’ J`«x =∞~°}ÏxH˜ =Ú#∞¿Ñ J`«#∞ Ö’ÅHõÑ¨Ù 

QÆ_çÜ«∂~°=Ú#∞ xi‡OK«∞@‰õΩ Ñ¨^äŒHõ=Ú "Õâß~°∞. HÍh, _»KüÛ ^Õâ◊Ñ¨Ù 

âß¢ã¨Î"Õ`«Î J~Ú# „H˜ã≤ìÜ«∞<£ ÃÇ·ÏÔQ<£û J#∞#`«xKÕ „H©.â◊ 1657Ö’ 

"≥Ú\ì"≥Ú^Œ@ Ö’ÅHõ QÆ_çÜ«∂~°O xi‡OK«|_çOk. 

á⁄_»=Ù

P^è•~° 

aO^Œ∞=Ù

 HõOÑ¨#Ñ¨iq∞u
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„Ñ¨Ü≥∂QÆ=Ú (Experiment)

ÃÑ· „Ñ¨Ü≥∂QÆ=Ú#∞ „H˜Ok q^èŒOQÍ =∞~°ÖÏ KÕÜ«∞O_ç 
 (i) Ö’ÅHõÑ¨Ù á⁄_»=Ù#∞ =∂~°Û‰õΩO_® "Õˆ~fi~°∞ Ñ¨i=∂}ÏÅ∞ QÆÅ QÆ∞O_»¡`À

(ii) 80 ÃãO.g∞. =∞iÜ«Ú 100 ÃãO.g∞. á⁄_»=Ù QÆÅ ^•~°=ÚÅ`À

(iii) "Õˆ~fi~°∞ HõOÑ¨# Ñ¨iq∞`«∞Å`À

P=~°Î# HÍÅOÖ’ U^≥·<å =∂~°∞Ê#∞ QÆ=∞xOzu~å? 

"≥Ú^Œ\˜ =∞iÜ«Ú =¸_»= ã¨O^Œ~°ƒù=ÚÅÖ’ P=~°Î# HÍÅ=Ú ã≤÷~°OQÍ LO_»\Ïxfl 
QÆ=∞xOK«QÆÅ~°∞. HÍh, Ô~O_»= ã¨O^Œ~°ƒù=ÚÖ’ Ö’ÅHõ=Ú á⁄_»=Ù ÃÑiˆQ H˘nÌ P=~°Î#HÍÅO 
‰õÄ_® JkèHõ=∞=_®xfl QÆ=∞xOK«=K«∞Û#∞.  
HÍ=Ù#, nx #∞O_ç XHõ Ö’ÅHõO Ü≥ÚHõ¯ P=~°Î#HÍÅ=Ú Ö’ÅHõO á⁄_»=Ù ÃÑ·                             
P^è•~°Ñ¨_çÜ«ÚO@∞O^Œh,  HÍh Ö’ÅHõÑ¨Ù QÆ∞O_»∞ „^Œ=º~åt =∞iÜ«Ú HõOÑ¨# Ñ¨iq∞`«∞ÅÃÑ· 
P^è•~°Ñ¨_ç Ü«ÚO_»^Œh =∞#‰õΩ ã¨Ê+¨ìOQÍ `≥eÜ«ÚK«∞#flk. 

Hõ$`«º=Ú 6.12

1. g∞ `«~°QÆu QÆkÖ’ 60 ÃãO.g∞. á⁄_»=Ù QÆÅ XHõ ÅÑ¶¨ÚÖ’ÅHõ=Ú#∞ xi‡OK«O_ç. 

2. Ö’ÅHõÑ¨Ù QÆ∞O_»∞#∞ _ÀÅ#=ÚÅ∞ KÕÜ«∞x=fiO_ç. 

3. 20 _ÀÅ<åÅ∞ KÕÜ«∞_®xH˜ Ñ¨>Ëì HÍÖÏxfl PÑ¨Ù QÆ_çÜ«∂~°O ã¨Ç¨Ü«∞O`À ÃãÔHO_»¡Ö’ ÖˇH˜¯OK«O_ç.  

             					           

6.3. YQÀà◊ ^Œ∂~°=ÚÅ∞

g∞~å =∞iÜ«Ú ã¨∞O^Œ~üÅ∞ "åi =∂=∞ QÍ~°∞ ISRO (ÉèÏ~°`« JO`«iHõ∆ Ñ¨iâ’^èŒ<å ã¨Oã¨÷)Ö’ KÕ~°_»O`À 

ã¨O`À+¨Ñ¨_®¤~°∞. "å~°∞, =∂=∞ QÍ~°∞ Ñ¨xKÕÜ«∞É’`«∞#fl ã¨÷Å=ÚÖ’ L#fl ~åÔH@∞¡ =∞iÜ«Ú LÑ¨„QÆÇ¨Å#∞ 

K«∂K«∞@‰õΩ Lqfià◊¥§~°∞K«∞<åfl~°∞. g∞~å, ã¨∞O^Œ~ü =∞iÜ«Ú "åi =∂=∞ QÍi =∞^èŒº [iˆQ ã¨OÉèÏ+¨}#∞ 

qO^•O.    

g∞~å	 : =∂=∞QÍ~°∞, g∞~°∞ XHõ YQÀà◊ âß¢ã¨Î"Õ`«Î<å ?

=∂=∞	 : �ÖË^Œ∞ g∞~å, ~åÔH@¡#∞ JO`«iHõ∆OÖ’H˜ Ñ¨O¿Ñ [@∞ì`À <Õ#∞ HõÅ=É’`«∞<åfl#∞. 

ã¨∞O^Œ~ü	 : �~åÔH@∞¡ PHÍâ◊OÖ’ "ÕÅ H˘Åk g∞@~°∞¡ „Ñ¨Ü«∂}O KÕ™êÎ~Ú ÖËHõ ZQÆ∞~°∞`å~Ú QÆ^•? 

=∂=∞	 : �J=Ù#=Ù#∞. ~åÔH@∞¡, LÑ¨„QÆÇ¨Å#∞ "å\˜ HõHõ∆ºÖ’xH˜ =∞iÜ«Ú JO`«iHõ∆ <ÒHõÅ#∞ 

JO`«iHõ∆OÖ’xH˜ fã¨∞ÔHà◊`å~Ú. JO`«iHõ∆ <ÒHõÅ∞ JO`«~åà◊OÖ’ ÅHõ∆Å H˜Ö’ g∞@~°∞¡ 

„Ñ¨Ü«∂}˜™êÎ~Ú. JO`«\˜ Z‰õΩ¯= ^Œ∂~°=ÚÅ#∞ H˘Å∞K«∞@‰õΩ "Õˆ~ „Ñ¨=∂}=ÚÅ∞ 

L#flq. Jq g∞‰õΩ `≥Å∞™ê?

g∞~å &
ã¨∞O^Œ~ü	 :  P „Ñ¨=∂}=ÚÖË"À =∂‰õΩ K≥Ñ¨ÊO_ç!

4. P=~°Î# HÍÅ=Ú= XHõ _ÀÅ#O KÕÜ«∞_®xH˜ Ñ¨>Ëì HÍÅ=Ú =
20 _ÀÅ<åÅ‰õΩ Ñ¨>Ëì HÍÅ=Ú

-------------------------------------
20



H˘Å=∂#=Ú

187

D ÉÏÅ∞_»∞ HÍOu "ÕQÆ=Ú`À 
Ñ¨Ü«∞xOK«∞K«∞<åfl_»x J#∞H˘#∞=Ú. J`«#∞ 
Éèí∂q∞x XHõ ÃãHõ#∞ HÍÅ=ÚÖ’ 7 1/2 ™ê~°∞¡ 
K«∞@ìQÆÅ_»∞. ã¨∂~°∞ºx #∞O_ç Éèí∂q∞x 
KÕ~°∞@‰õΩ J`«xH˜ 8 xq∞+¨=ÚÅ∞ =∞iÜ«Ú 
20 ÃãHõ#∞¡ Ñ¨@∞ì#∞. XHõ QÆO@‰õΩ 1000 H˜.g∞. 
"ÕQÆ=Ú`À Ñ¨#Ü«∞xOKÕ XHõ Ñ¨O^≥O HÍ~°∞ D 
^Œ∂~åxfl ^•>ËO^Œ∞‰õΩ 17 ã¨O=`«û~°=ÚÅ∞ 
Ñ¨_»∞`«∞Ok. 

g∞‰õΩ `≥Å∞™ê

HÍOu XHõ ÃãHõ#∞Ö’ 3 ÅHõ∆Å H˜Ö’ 

g∞@~°∞¡ „Ñ¨Ü«∂}˜ã¨∞ÎOk. 

=∂=∞	 : �Éèí∂q∞ #∞O_ç ã¨∂~°∞ºxH˜, #Hõ∆„`åÅ‰õΩ =∞iÜ«Ú W`«~° „QÆÇ¨Å‰õΩ L#fl@∞=O\˜ KåÖÏ 

JkèHõ ̂ Œ∂~åÅ#∞ H˘Å∞K«∞@‰õΩ =∞#=Ú 'YQÀà◊ ̂ Œ∂~°=Ú— =∞iÜ«Ú 'HÍOu ã¨O=`«û~°=Ú— 

J<Õ „Ñ¨=∂}ÏÅ#∞ "å_»∞^Œ∞=Ú. 

YQÀà◊ ^Œ∂~°O:  Éèí∂q∞H˜ ã¨∂~°∞ºxH˜ =∞^èŒºQÆÅ #QÆ@∞ ^Œ∂~åxfl ''YQÀà◊ ^Œ∂~°=Ú—— JO^Œ∞~°∞. Wk 

150 q∞eÜ«∞#¡ H˜Ö’ g∞@~°∞¡.   

1 YQÀà◊ ^Œ∂~°O = 1.496 q∞eÜ«∞<£ H˜Ö’ g∞@~°∞¡ (14.96 HÀ@¡ H˜Ö’g∞@~°∞¡) 

           1 AU = 1.496x1011 m

HÍOu ã¨O=`«û~°O : 
â◊¥#ºOÖ’ HÍOu XHõ ã¨O=`«û~° HÍÅOÖ’ „Ñ¨Ü«∂}=Ú KÕ¿ã ^Œ∂~åxfl 1 HÍOu ã¨O=`«û~°O JO^Œ∞~°∞

 1 HÍOu ã¨O=`«û~°O = 9.46 x 1012 H˜.g∞ (9,46,000  HÀ@¡ H˜Ö’ g∞@~°∞¡) 

 ÖË^• 1 HÍOu ã¨O=`«û~°O       =    9.46 x 1015 g∞. 
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=¸ÖÏºOHõ#=Ú (evaluation)

1. �P#O^£ Ü≥ÚHõ¯ `«O„_ç 60 J_»∞QÆ∞Å á⁄_»=Ù 
=∞iÜ«Ú 40 J_»∞QÆ∞Å "≥_»Å∞ÊQÆÅ XHõ 
ã¨÷Å=Ú#∞ HõeyÜ«ÚO_≥#∞. P ã¨÷ÅOÖ’ J`«#∞ 
QÆ$Ç¨xfl xi‡Oz q∞yÅ# ã¨÷ÅOÖ’ XHõ `À@#∞ 
xi‡OK≥#∞. 

`À@ Ü≥ÚHõ¯ "≥·âßÖÏºxfl Hõ#∞Q˘#∞@‰õΩ 

P#O^£‰õΩ h=Ù ã¨Ç¨Ü«∞O KÕÜ«∞QÆÅ"å?

2. �XHõ =ã¨∞Î=Ù Ü≥ÚHõ¯ ̀ ÕeHõ^Œ#O ÖËHõ ÉèÏ~°`«<åxfl 

™êO„^Œ`« JO^Œ∞~°∞. 

h~°∞ =∞iÜ«Ú H˘|ƒi #∂<≥, g\˜Ö’ 

^ÕxH˜ `«‰õΩ¯= ™êO„^Œ`« HõÅ^Œx Hõ=∞Å 

Hõ#∞Q˘#^ŒÅK≥#∞.  JHõ¯ =∂ÖÏ, Hõ=∞Å#∞ XHõ 

y<≥fl h~°∞, XHõ y<≥fl H˘|ƒi #∂<≥#∞ `≥=∞‡x 

K≥ÃÑÊ#∞. Hõ=∞Å Ü≥ÚHõ¯ ã¨O^ÕÇ¨xfl =∂ÖÏ 

ZÖÏ f iÛÜ«ÚO@∞Ok? 

3. WzÛ# Ñ¨\ÏÅ#∞ Ñ¨ijeOz „H˜Ok "å\˜x QÆ∞iÎOK«O_ç.    	

    (i) „^Œ==Ú „^Œ=º~åt 	 --------- gm

(ii) „^Œ==Ú Ñ¶¨∞#Ñ¨i=∂}=Ú--------- cc

(iii) „^Œ==Ú ™êO„^Œ`« 	 ---------- g/cc

4. �=Ú#™êfiq∞ J<Õ =º=™êÜ«∞^•~°∞xH˜ 

K«`«∞~„™êHÍ~°OÖ’#∞#fl, HõOK≥ "ÕÜ«∞|_ç# XHõ 

á⁄ÅOQÆÅ^Œ∞. á⁄ÅO =∞^èŒºÖ’ QÆÅ ‰õÄ™êxH˜ 

7g∞. á⁄_»=Ù QÆÅ `å\˜`À `«# P=Ùx Hõ\˜ì 

"Õ∞Ü«∞xK≥Û#∞. 

 P P=Ù XHõ ÃÑ^ŒÌ =$`åÎHÍ~° ã¨÷ÅÑ¨Ù                                

QÆ_ç¤x =∂„`«O "Õ∞ã≤Ü«ÚO_»∞@#∞ =¸ÅÅ =^ŒÌ 

"Õ∞Ü«∞‰õΩO_® LO_»∞@#∞ K«∂z J`«x H˘_»∞‰õΩ 

~åA Pâ◊Û~°ºáÈÜ≥∞#∞. ZO`« ã¨÷Å=Ú =∂„`«O 

"Õ∞Ü«∞|_ç#^Œx ~åA ZÖÏ Hõ#∞Q˘<≥#∞?
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Ü«∞`åflÅ∞ (Projects)

1. �XHõ áê„`«Ö’ h\˜x, H˘Å`«Å∞ QÆÅ XHõ 25 q∞.b. cHõ~°∞#∞ fã¨∞HÀO_ç. g∞ q∞„`«∞Å∞ #Å∞QÆ∞iH˜ 

XH˘¯Hõ¯iH© „Hõ=∞OQÍ 100 q∞.b., 125 q∞.b, 175 q∞.b =∞iÜ«Ú 200 q∞.b. h\˜x cHõ~°∞ ã¨Ç¨Ü«∞O`À 

H˘ez W=fiO_ç. XH˘¯Hõ¯ q∞„`«∞xH© g∞~°∞ Zxfl™ê~°∞¡ cHõ~°∞#∞ LÑ¨Ü≥∂yOzui?

2. �XHõ ™êììÑπ "åz ã¨Ç¨Ü«∞O`À, „H˜Ok „Ñ¨„H˜Ü«∞Å#∞ 1 x=Ú+¨OÖ’ Zxfl=∂~°∞¡ KÕÜ«∞=K«∞Û<À Hõ#∞HÀ¯O_ç. 

=. ã¨O.  „Ñ¨„H˜Ü«∞ 
 1 x=Ú+¨OÖ’ Ñ¨Ù#~å=$`åÅ 

ã¨OYº

1. g∞ q∞„`«∞x LKåÛfiã¨ =∞iÜ«Ú xKåÛfiã¨

2. g∞ q∞„`«∞x Ç¨Ï$^ŒÜ«∞ ã¨ÊO^Œ#Å∞  

3. g∞ q∞„`«∞_»∞ Hõ#∞Ô~Ñ¨ÊÅ#∞ P~°∞Û@ 

g∞ Ñ¨ijÅ##∞ Ñ¨\˜ìHõÖ’ 

á⁄O^Œ∞Ñ¨~°K«O_ç. 

~å~Ú  Ñ¶¨∞#Ñ¨i=∂}O

1.

2.

3.

further reference
Books

1.	 Frame work of Science - �Paddy Gannon, Oxford University 
Press, New Delhi

Websites
http://www.kidastronomy.com
http://www.bbc.co.uk/schools/ks3bitesize/phys/html

3. XHõ á⁄~°∞¡ *Ï_ô =∞iÜ«Ú H˘Å*Ï_ô ã¨Ç¨Ü«∞O`À "Õˆ~fi~°∞ ~åà◊§ Ñ¶¨∞#Ñ¨i=∂}ÏÅ#∞ Hõ#∞HÀ¯O_ç. 
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Éè∫uHõ   âß¢ã¨Î=Ú

Éè∫uHõ   âß¢ã¨Î=Ú

J^è•ºÜ«∞=Ú  7
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g∞‰õΩ `≥Å∞™ê

7.1. "ÕQÆ=Ú

P@Ö áÈ\©Å∞ JxflO\˜Ö’ÔHÖÏ¡ KåÖÏ Z‰õΩ¯= L`ÕÎ[=Ú#∞ 

HõeyOK«∞ Ô~O_»∞ P@Å∞ 100 g∞. _Õ+π (Ñ¨~°∞QÆ∞) =∞iÜ«Ú           

4 x 100m iÖË JQÆ∞#∞.  P@Ö’ áêÖÁæ#∞ JO^Œ~°∞ P@QÍà◊¥§ 

ã¨=∞"≥∞ÿ# ^Œ∂~åxfl Ñ¨iÔQ`«Î =Öˇ#∞.  JO^Œ∞Ö’ Ju `«‰õΩ¯= 

HÍÅOÖ’ Ñ¨iÔQuÎ# P@QÍ_»∞ ÔQÅ∞á⁄Ok# "å_»=Ù`å_»∞.  J#QÍ 

"ÕQÆ=O`«"≥∞ÿ# P@QÍ_Õ ÔQÅ∞á⁄O^ŒQÆÅ_»∞. 

K«Å#=ÚÖ’#∞#fl =ã¨∞Î=Ù Ü≥ÚHõ¯ Ju=ÚYº"≥∞ÿ# ^èŒ~°‡=Ú 

"ÕQÆ=Ú JQÆ∞#∞.  Wk P =ã¨∞Î=Ù ZO`« "ÕQÆ=ÚQÍ ÖËHõ ZO`« 

x^•#=ÚQÍ K«eOK«∞K«∞#fl^À `≥e¿Ñ H˘Å`« JQÆ∞#∞. 

Hõ$`«º=Ú 7.1

~À_»∞¤ÃÑ· "≥à◊√`«∞#fl XHõ HÍ~°∞, Ãã·H˜Å∞ =∞iÜ«Ú Z^Œ∞ÌÅ|O_ç "≥Ú^ŒÅQÆ∞ "å\˜x QÆ=∞xOK«O_ç WO^Œ∞Ö’ Uk 
xiú+¨ì ^Œ∂~°=Ú#∞ Ju `«‰õΩ¯=HÍÅOÖ’ JkèQÆq∞ã¨∞ÎOk. 

HÍ~°∞ Ju `«‰õΩ¯= ã¨=∞Ü«∞OÖ’ Ñ¨Ü«∞xã¨∞ÎOk. HÍ=Ù# HÍ~°∞ J`«ºkèHõ "ÕQÆ=ÚQÆÅk.  HÍh, Z^Œ∞ÌÅ|O_ç 
Z‰õΩ¯= ã¨=∞Ü«∞=Ú#∞ fã≤H˘O@∞Ok. HÍ=Ù# ^•x "ÕQÆ=Ú Ju `«‰õΩ¯=.  Ãã·H˜Öò Ü≥ÚHõ¯ "ÕQÆ=Ú HÍ~°∞ 
=∞iÜ«Ú Z^Œ∞ÌÅ|O_ç Ü≥ÚHõ¯ "ÕQÆ=ÚÅ‰õΩ =∞^èŒºã¨÷=ÚQÍ LO@∞Ok. 

J#QÍ, `«fi~°QÍ K«eOKÕ =ã¨∞Î=ÙÅ‰õΩ "ÕQÆ=Ú Z‰õΩ¯=, =∞iÜ«Ú x^•#=ÚQÍ K«eOKÕ =ã¨∞Î=ÙÅ‰õΩ "ÕQÆ=Ú 
`«‰õΩ¯=. 

=∞i XHõ q=∂#=Ú Ü≥ÚHõ¯ "ÕQÆ=Ú#∞ QÆ∂iÛ Uq∞ K≥Ñ¨ÊQÆÅ~°∞?

2012 = ã¨OIIÖ’  ÅO_»<£Ö’(London) [iy# XeOÑ≤H± áÈ\©ÅÖ’ Ç¨ïÃã~Ú<£ É’Öòì (Usain 
Bolt) J#∞ „H©_®HÍ~°∞_»∞ 100 g∞ Ñ¨O^≥=Ú#∞ 9.63 ÃãHõ#¡Ö’#∞ =∞iÜ«Ú 200 g∞ Ñ¨O^≥=Ú#∞  
19.23 ÃãHõ#¡Ö’ Ñ¨iÔQuÎ Ô~O_çO\˜Ö’#∂ ÔQÅ∞á⁄O^≥#∞. J`«_»∞ 4 x 100m iÖˇ Ñ¨O^≥=Ú#∞ QÆ∂_® 
ÔQeK≥#∞. J`«x J`«ºkèHõ "ÕQÆO =Å¡ J`«_»∞ '^Œ∂ã¨∞ÔHàı§ "≥∞~°∞Ñ¨Ù— (Lightning Bolt) Jx Ñ≤Å∞=|_≥#∞. 

Ãã·H˜Å∞
Z^Œ∞ÌÅ|O_ç

HÍ~°∞

Ñ¨@=Ú 7.1
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7.2. "ÕQÆ=Ú J#QÍ Uq∞?

'XHõ ÃãOHõ_»∞Ö’ =ã¨∞Î=Ù Ñ¨Ü«∞xOz# 

^Œ∂~°=Ú#∞ P =ã¨∞Î=Ù Ü≥ÚHõ¯ "ÕQÆ=Ú JO^Œ∞~°∞—.

"ÕQÆ=Ú  = 
Ñ¨Ü«∞xOz# ^Œ∂~°=Ú

fã≤H˘x# HÍÅ=Ú

^Œ∂~°=Ú#∞ g∞@~°¡Ö’#∂ HÍÅ=Ú#∞ 

ÃãHõO_»¡Ö’#∂ H˘Å∞™êÎ~°∞. 

HÍ=Ù# "ÕQÆ=Ú Ü≥ÚHõ¯ „Ñ¨=∂}=Ú             

g∞@~°∞/ÃãHõO_»∞[m / s]. 

nxx H˜Ö’g∞@~ü/QÆO@ [ km / h ] J#∞ 

„Ñ¨=∂}=Ú`À ‰õÄ_® `≥Å∞Ñ¨=K«∞Û#∞.  

XHõ HÍ~°∞ Ü≥ÚHõ¯ "ÕQÆ=Ú 50 H˜.g∞/QÆO@ 

J#∞@Ö’ J~°÷"Õ∞q∞?

 J#QÍ P HÍ~°∞ 1 QÆO@ HÍÅ=ÚÖ’ 50  g∞. Å 

^Œ∂~°=Ú#∞ „Ñ¨Ü«∂}˜OK«∞#∞ Jx J~°÷=Ú

h‰õΩ XHõ =ã¨∞Î=Ù Ü≥ÚHõ¯ "ÕQÆ=Ú `≥eã≤#KÀ, 

XHõ xs‚`« HÍÅOÖ’ Jk Ñ¨Ü«∞xOz# ^Œ∂~°=Ú#∞ 

Hõ#∞Q˘#=K«∞Û#∞.  "ÕQÆ=Ú =∞iÜ«Ú HÍÅ=ÚÅ 

Å|ú=Ú Ñ¨Ü«∞xOz# ^Œ∂~°=Ú#∞ WK«∞Û#∞.

Ñ¨Ü«∞xOz# ^Œ∂~°=Ú =  "ÕQÆ=Ú x HÍÅ=Ú

a) 36 H˜.g∞/QÆO    = ____  g∞/Ãã 

b) 72 H˜.g∞/QÆO    = ____  g∞/Ãã

c) 180 H˜.g∞/QÆO  = ____ 
g∞/Ãã

d) 15 g∞/Ãã =  ____  H˜.g∞/QÆO 

e) 25 g∞/Ãã =  ____   H˜.g∞/QÆO    

f) 35 g∞/Ãã =  ____   H˜.g∞/QÆO

ã¨fiÜ«∞O Ñ¨ijÅ#

Hõ$`«º=Ú 7.2  

g∞ q∞„`«∞Å∞ #Å∞QÆ∞i`À XH˘¯Hõ¯ih XHõ „H˜ÔH\ò |Oux XHõ xiú+¨ì ã¨÷Å=Ú#∞O_ç qã≤i"ÕÜ«∞=∞x 

K≥Ñ¨ÊO_ç. "å~°∞ qã≤i"Õã≤# ^Œ∂~°=ÚÅ#∞ H˘Å=O_ç. „Ñ¨u XHõ¯~°∂ qã≤i"Õã≤# |Ou Ñ¨Ü«∞xOz# 

"ÕQÆ=Ú#∞ QÆ∂iÛ K«iÛOK«O_ç.

1 H˜.g∞. = 1000g∞ =∞iÜ«Ú 1QÆO@=60x60 Ãã

                       =
 

1000 g∞

3600 Ãã  

		      
= 

5
18  

 

L^• :
a) 2 H˜.g∞/QÆO@ = 2 x

 

5
18   

b) 3 H˜.g∞/QÆO@  = 3 x
 

5
18  

g∞/Ãã

Hõ$`«º=Ú 7.3 

HÍ=Ù# H˜.g∞/QÆO@

g∞/Ãã

g∞/Ãã
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=.ã¨O [@∞ì 
 HÍ~°∞ Ñ¨Ü«∞xOz#                

^Œ∂~°=Ú
Ñ¨\˜ì# HÍÅ=Ú   "ÕQÆ=Ú

1 I
2 II
3 III
4 IV
5 V

W@∞=O\˜ =ã¨∞Î=ÙÅ q+¨Ü«∞OÖ’ =∞#=Ú ã¨~åã¨i "ÕQÆ=Ú (average speed) `À H˘Å∞==K«∞Û#∞. 

				       Ñ¨Ü«∞xOz# "≥Ú`«ÎO ^Œ∂~°=Ú

ã¨~åã¨i "ÕQÆ=Ú =      

	 	 		        
    Ñ¨\˜ì# "≥Ú`«ÎO HÍÅ=Ú 

D „H˜Ok "å\˜x Hõ#∞Q˘#O_ç? 
1 ) J`«ºkèHõ "ÕQÆ=Ú QÆÅ [@∞ì Uk?  
2 ) Ju `«‰õΩ¯= "ÕQÆ=Ú QÆÅ [@∞ì Uk?

=∂Ô~_»∞ "ÕQÆ=Ú (Variable Speed)
XHõ |ã¨∞û Ñ¨Ü«∞xOK«∞#Ñ¨Ù_»∞ ^•x "ÕQÆ=Ú ZÅ¡Ñ¨C_»∞ ã≤÷~°=ÚQÍ #∞O_»^Œ∞.  Jk PˆQ ã¨÷Å=Ú#∞ 

ã¨g∞Ñ≤OKÕ@Ñ¨Ù_»∞ ^•x "ÕQÆ=Ú `«QÆ∞æ#∞. 

   J^Õ |ã¨∞û XHõ ~°Ç¨Ï^•iÖ’ „Ñ¨Ü«∂}˜OKÕ@Ñ¨Ù_»∞ ^•x "ÕQÆ=Ú Z‰õΩ¯=QÍ LO@∞Ok.  HÍx =∞Ç¨ 
#QÆ~°=Ú ÖËHõ #QÆ~°=Ú Ö’Ñ¨Å Ñ¨Ü«∞xOKÕ@Ñ¨Ù_»∞ JkèHõ ~°nÌ =Å# ^•x "ÕQÆ=Ú `«‰õΩ¯=QÍ LO@∞Ok. 

    J#QÍ, qq^èŒ HÍÅ =º=^èŒ∞ÅÖ’ |ã¨∞û "ÕQÆ=Ú "Õˆ~fi~°∞QÍ LO@∞Ok. JO^Œ∞=Å#<Õ nxx =∞#=Ú 
'=∂Ô~_»∞ "ÕQÆ=Ú— JO\Ï=Ú. 

"ÕQÆ=Ú#∞ ÉÏQÆ∞QÍ J~°÷O KÕã¨∞HÀ"åÅO>Ë g∞ `«~°QÆuÖ’ XHõ ÉÁ=∞‡ HÍ~°∞ Ñ¨O^≥=Ú#∞ 

x~°fiÇ≤ÏOK«O_ç. g∞ `«~°QÆuÖ’x "åix S^Œ∞ [@∞ìÅ∞QÍ qÉèílOK«O_ç.  
XHõ „áê~°OÉèí ̂~Y#∞ wz JK«@ #∞O_ç Ñ¨O^≥=Ú#∞ x~°fiÇ≤ÏOK«O_ç. XH˘¯Hõ¯ [@∞ì#∞O_ç XHõ~°∞ 

áêÖÁæ#=Öˇ#∞. XH˘¯Hõ¯~°∂ HÍ~°∞#∞ „áê~°OÉèí ˆ~Y #∞O_ç HÍ~°∞ "≥o§ xÅ∞K«∞#O`«=~°‰õΩ Ñ¨\˜ì# 

HÍÅ=Ú#∞ XHõ ™êìÑπ "åp`À QÆ∞iÎOK«O_ç. ^•x`À ÉÏ@∞, Jk Ñ¨Ü«∞xOz# ^Œ∂~°=Ú#∞ ‰õÄ_® 

H˘Å=O_ç. „Ñ¨u HÍ~°∞ Ü≥ÚHõ¯ "ÕQÆ=Ú#∞ ÖˇH˜¯Oz ^•xx ‰õÄ_® Ñ¨\˜ìHõÖ’ á⁄O^Œ∞Ñ¨~°K«O_ç. 

Ñ¨@=Ú 7.2 =∂Ô~_»∞ "ÕQÆ=Ú

20 km

0 1 hr 2 hr 3 hr 4 hr 5 hr

35 km 15 km 60 km 40 km
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'XHõ =ã¨∞Î=Ù ZÅ¡Ñ¨C_»∂ XˆH "ÕQÆ=Ú`À „Ñ¨Ü«∂}˜Oz#KÀ J\˜ì "ÕQÆ=Ú#∞ ã¨=∞"ÕQÆ=Ú (uniform 
speed) JO^Œ∞~°∞— 

D<å\˜ q*Ï˝#=Ú (Science today)
ã¨∂¯@~°∞ ÖË^• "≥∂\Ï~°∞ "åÇ¨Ï#=Ú Ü≥ÚHõ¯ =ÚO^Œ∞ 

"≥·Ñ¨Ù# LO_Õ g∞@~°∞ ÃÑ>ˇì#∞ g∞~°∞ ZÑ¨C_≥·<å QÆ=∞xOzu~å?

D g∞@~°∞ HÍ~°∞, |ã¨∞û =O\˜ "åÇ¨Ï#=ÚÅÖ’ ¢_≥·=~°∞‰õΩ 
=ÚO^Œ∞"≥·Ñ¨Ù# QÆÅ Ñ¨ÅHõÖ’ QÆ∂_® ayOK«|_çÜ«ÚO@∞Ok. 
D g∞@~°∞ ã¨Ç¨Ü«∞=Ú`À ^Œ∂~°=Ú =∞iÜ«Ú "ÕQÆ=ÚÅ#∞ 

H˘Å==K«∞Û#∞. XHõ g∞@~°∞ #O^Œ∞ km/h Jx QÆ∞iÎOK«       

|_çÜ«ÚO@∞Ok. Wk P "åÇ¨Ï#=Ú Ü≥ÚHõ¯ `«Hõ∆} "ÕQÍxfl 

km/hr ÅÖ’ K«∂Ñ¨Ù`«∞Ok. nxx "ÕQÆ=∂Ñ¨Hõ=Ú ÖËHõ    ã‘Ê_À	

g∞@~°∞ (speedometer) JO^Œ∞~°∞. WOH˘Hõ g∞@~°∞ P 

"åÇ¨Ï#=Ú „Ñ¨Ü«∂}=Ú KÕã≤# "≥Ú`«Î=Ú ^Œ∂~°=Ú#∞ g∞@~°¡Ö’ 

K«∂Ñ¨Ù`«∞Ok. nxx ^Œ∂~°=∂Ñ¨Hõ=Ú ÖËHõ F_Àg∞@~°∞ 

(Odometer) JO^Œ∞~°∞. 

ˆ~MÏ z„`«=Ú ^•fi~å K«∂Ñ≤OK«∞@

^Œ∂~°=∂Ñ¨Hõ=Ú`À ‰õÄ_ç# 

"ÕQÆ=∂Ñ¨Hõ=Ú

g∞~°∞ ^Œ∂~°^Œi≈xÖ’ „H˜ÔH\ò P@#∞ 

K«∂¿ã ã¨O^Œ~°ƒù=ÚÖ’ XHõ ̂~MÏz„`«=Ú#∞ 

(„QÍÑ¶π) K«∂Ñ≤™êÎ~°∞. ^•xx ZÑ¨C_≥·<å 

K«∂zÜ«Ú<åfl~å?        

Jk Ô~O_»∞ [@∞¡ á⁄Ok# Ñ¨~°∞QÆ∞Å∞ 

=∞iÜ«Ú "åi P@ f~°∞#∞ áÈeÛ 

K«∂Ñ¨Ù`«∞Ok.

ˆ~MÏz„`« Ñ¨@=Ú ZO^Œ∞‰õΩ 

LÑ¨Ü≥∂yOKåe? 

XHõ ^•x`À<˘Hõ\˜ ã¨O|O^èŒ=Ú QÆÅ ã¨OYºÅ ã¨q∞ux fã¨∞H˘#flÑ¨Ù_»∞ "å\˜ =∞^èŒºQÆÅ ã¨OÉO^èŒ=Ú#∞ 

Ñ¨ÓiÎQÍ J~°÷=Ú KÕã¨∞HÀ=_»O gÅ∞HÍ^Œ∞. 

J^Õ ã¨OYºÅ ã¨q∞ux ˆ~MÏz„`«=Ú ~°∂Ñ¨=ÚÖ’ „Ñ¨^Œi≈Oz#Ñ¨Ù_»∞ ã¨∞ÅÉèí=ÚQÍ =∞iÜ«Ú ã¨Ê+¨ìOQÍ 

"å\˜ =∞^èŒºQÆÅ ã¨O|O^èŒ=Ú#∞ `≥Å∞ã¨∞HÀ=K«∞Û#∞. 

HÍ=Ù#, HÍÅ=Ú`Àáê@∞ ^Œ∂~°=ÚÖ’x =∂~°∞Ê#∞ ^Œ∂~°=Ú–HÍÅ=Ú ̂~MÏz„`«=Ú ^•fi~å K«∂Ñ¨=K«∞Û. 

Ñ¨@=Ú 7.2 =∂Ô~_»∞ "ÕQÆ=Ú

Ñ¨@=Ú 7.4. ˆ~MÏz„`«=Ú ^•fi~å K«∂Ñ≤OK«∞@ 
F=~°∞¡ 

Ñ¨~°∞QÆ∞Å∞    

0

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00

20105 15

0 1 hr 2 hr 3 hr 4 hr 5 hr

40 km 40 km 40 km 40 km 40 km



K«Å#=Ú

195

=. ã¨O
HÍÅ=Ú 

(x=Ú+¨=ÚÅ∞)
^Œ∂~°=Ú (H˜.g∞)

1 0 0

2 5 5
3 10 10
4 15 15
5 20 20
6 25 25
7 30 30

ÃÑ· Ñ¨\˜ìHõÖ’x q=~°=ÚÅ#∞ ˆ~MÏz„`«=Ú`À K«∂Ñ¨=K«∞Û#∞. 

   D „H˜Ok ™Èáê#=ÚÅ#∞ J#∞ã¨iOK«O_ç.
HÍÅ=Ú#∞ X- JHõ∆=ÚÃÑ·, ̂ Œ∂~°=Ú#∞ 

Y- JHõ∆=ÚÃÑ· fã¨∞HÀ"åe.  
^Œ∂~°=Ú =∞iÜ«Ú HÍÅ=Ú#∞ 

ã¨∂zOK«∞ ¿ã¯Å∞#∞ Z#∞flHÀO_ç.

L^•Ç¨Ï~°}‰õΩ 
X-JHõ∆O : 1 ÃãO.g∞=5 x=Ú+¨=ÚÅ∞

Y-JHõ∆O: 1 ÃãO.g∞ = 5  H˜.g∞

(b) ˆ~MÏz„`«=Ú#∞ wÜ«Ú@ :
ZOÑ≤Hõ KÕã≤# ¿ã¯Å∞ H˘Å`«Å#∞ |\˜ì 

JHõ∆=ÚÅÃÑ· H˘Å`«Å#∞ QÆ∞iÎOK«O_ç. 

Ñ¨\˜ìHõÖ’x qÅ∞=Å<å^è•~°=ÚQÍ „QÍÑ¶π 

HÍy`«=ÚÃÑ· aO^Œ∞=ÙÅ#∞ QÆ∞iÎOK«O_ç. 

WÑ¨C_»∞ Jxfl aO^Œ∞=ÙÅ#∞ HõÅÑ¨O_ç. 

Jk XHõ ã¨~°à◊ˆ~MQÍ U~°Ê_»∞@#∞ 

QÆ=∞xOK«QÆÅ~°∞. 

J#QÍ, ã¨=∞"ÕQÆ=Ú`À K«eOK«∞K«∞#fl 

=ã¨∞Î=Ù‰õΩ ^Œ∂~°=Ú–HÍÅ=Ú „QÍÑ¶π 

ZÅ¡Ñ¨C_»∂ XHõ ã¨~°à◊ˆ~YQÍ LO@∞Ok. 

=∂Ô~_»∞ "ÕQÆO`À K«eOK«∞K«∞#fl 

=ã¨∞Î=Ù‰õΩ D „QÍÑ¶π "Õˆ~ U^≥·<å 

~°∂Ñ¨=ÚÖ’ LO@∞Ok. 

 Ñ¨@=Ú 7.5 ^Œ∂~°=Ú–HÍÅ=Ú ˆ~MÏz„`«=Ú. 

(a) JHõ∆=ÚÅ∞ =∞iÜ«Ú ¿ã¯Å∞#∞ fã¨∞H˘#∞@:
XHõ „QÍÑ¶π ¿ÑÑ¨~°∞#∞ fã¨∞H˘x XHõ^•xH˘Hõ\˜ ÅO|OQÍ 

LO_»∞#@∞¡ Ô~O_»∞ ˆ~YÅ#∞ wÜ«∞=Öˇ#∞. 

Éèí∂ ã¨=∂O`«~° ˆ~Y#∞ OX Jx QÆ∞iÎOK«O_ç (x- JHõ∆O)

Éèí∂ ÅOÉ ˆ~Y#∞ OY  Jx QÆ∞iÎOK«O_ç (y-JHõ∆O)

7.3. �̂ Œ∂~°=Ú – HÍÅ=Ú ̂~MÏz„`«=Ú

~å*Ë+π =∞iÜ«Ú J`«x `«O„_ç 

HõÅã≤ HÍ~°∞Ö’ D~À_£ #∞O_ç 

HÀÜ«∞O|`«∂Î~°∞‰õΩ „Ñ¨Ü«∂}O KÕâß~°∞. 

„Ñ¨Ü«∂}=ÚÖ’ ~å*Ë+π ™êìÑπ"åKü#∞ 

LÑ¨Ü≥∂yOz „Ñ¨u 5 xIIÅ‰õΩ "å~°∞ 

Ñ¨Ü«∞xOz# ^Œ∂~°=Ú#∞ QÆ∞iÎOKå_»∞. 

 "≥Ú^Œ\˜ 30 xIIÅÖ’ J`«_»∞ 

QÆ∞iÎOz# q=~°=ÚÅ∞.

^
Œ∂
~
°=
Ú
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"ÕQÆ=Ú JkèHõ=ÚQÍ LO>Ë ˆ~Y Ü≥ÚHõ¯ "åÅ∞ ‰õÄ_® Z‰õΩ¯=QÍ LO@∞Ok. 

Hõ$`«º=Ú 7.4

A, B =∞iÜ«Ú C J#∞ =¸_»∞ HÍ~°∞¡ =∞^èŒ∞Ô~· #∞O_ç ¿ãÅO‰õΩ „Ñ¨Ü«∂}˜OK«∞K«∞#flq. Jq 

fã¨∞H˘#fl HÍÅ=Ú =∞iÜ«Ú „Ñ¨Ü«∂}˜Oz# ^Œ∂~°=ÚÅ∞ „H˜Ok Ñ¨\˜ìHõÖ’ K«∂Ñ¨|_ç#q. 

=¸_»∞ HÍ~°¡‰õÄ ^Œ∂~°=Ú–HÍÅ=Ú ˆ~MÏ z„`«=ÚÅ#∞ XˆH „QÍÑ¶π HÍy`«=ÚÃÑ· QÆ∞iÎOK«O_ç. 

a )      nx #∞O_ç g∞~°∞ Uq∞ x~°‚~ÚOKå~°∞ ? 

b )     U HÍ~°∞ J`«ºkèHõ "ÕQÆ=Ú HõeyÜ«ÚO_≥#∞?

=. ã¨O HÍÅ=Ú (QÆO) „Ñ¨Ü«∂}˜Oz# ^Œ∂~°=Ú (H˜.g∞.) 

HÍ~°∞ A HÍ~°∞ b HÍ~°∞ c
1 1 20 50 40

2 2 40 100 80

3 3 60 150 120
4 4 80 200 160

5 5 100 250 200

 Ñ¨@=Ú 7.6 
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ã¨fiÜ«∞O Ñ¨ijÅ# 
D „H˜Ok ˆ~MÏ z„`«=ÚÅ∞ ã¨∂zOK«∞#k Uq∞?

7.4. kâß "ÕQÆ=Ú

g∞~°∞ g∞ WO\˜ #∞O_ç „Ñ¨u~ÀE  	

|_çH˜ "≥à◊√§#Ñ¨Ù_»∞ =¸_»∞ =∂~°æ=ÚÅÖ’ 

U =∂~°æ=ÚÖ’<≥·<å (Ñ¨@=Ú#∞ K«∂_»∞=Ú) 

"≥à◊§QÆÅ~°∞. =∞i, =¸_»∞ =∂~°æ=ÚÅ∂ 

ã¨=∂#^Œ∂~°=ÚQÆÅ"å? ÖË^Œ∞, =¸_»∞ 

=∂~°æ=ÚÅ Ü≥ÚHõ¯ ^Œ∂~°=ÚÅ∞ 

"Õ~°∞"Õ~°∞QÍ LO\Ï~Ú. J#QÍ =∂~°æ=Ú#∞ 

|\˜ì g∞~°∞ „Ñ¨Ü«∂}=Ú KÕÜ«Ú ^Œ∂~°=Ú 

‰õÄ_® =∂~°∞#∞. 

g∞~°∞ WO\˜ #∞O_ç |_çH˜ ã¨~°à◊ˆ~MÏ 

=∂~°æOÖ’ Ñ¨Ü«∞xOzui J#∞H˘#∞=Ú.  

YzÛ`«=ÚQÍ D =∂~°æ=ÚÖ’ "å\˜ Ô~O_çO\˜ =∞^èŒºQÆÅ 

^Œ∂~°=Ú Hõx+¨ì=ÚQÍ LO@∞Ok. nx<Õ ™ê÷#„ÉèíOâ◊=Ú 

(displacement) JO^Œ∞~°∞. Ñ¨@=ÚÖ’ D =∂~°æ=Ú#∞ K«∞Hõ¯Å 

w`«`À xs‚`« kâ◊Ö’ K«∂Ñ¨|_ç#k.  

'Ô~O_»∞ aO^Œ∞=ÙÅ =∞^èŒºQÆÅ Hõx+¨ì ̂ Œ∂~°=Ú#∞ ™ê÷#„ÉèíOâ◊=Ú 

JO^Œ∞~°∞— 

(a)
HÍÅ=Ú HÍÅ=Ú HÍÅ=Ú HÍÅ=Ú

^
Œ∂
~
°=
Ú

^
Œ∂
~
°=
Ú

^
Œ∂
~
°=
Ú

^
Œ∂
~
°=
Ú

(b) (c) (d)

Ñ¨@=Ú (a)  =∞iÜ«Ú (d)Å∞ =∂Ô~_»∞ "ÕQÆ=Ú#∞ ã¨∂zOK«∞K«∞#flk.  Ñ¨@=Ú (b)  =ã¨∞Î=Ù xâ◊ÛÅ=ÚQÍ 

#∞O_»∞@#∞ ã¨∂zOK«∞K«∞#flk. Ñ¨@=Ú (c) =ã¨∞Î=Ù ã¨=∞"ÕQÆ=ÚÖ’ LO_»∞@#∞ ã¨∂zOK«∞K«∞#flk.

g∞‰õΩ `≥Å∞™ê

QÍe gK«∞ "ÕQÍxfl H˘Å∞K«∞@‰õΩ LÑ¨Ü≥∂yOÑ¨|_»∞ 

Ñ¨iHõ~åxfl Ñ¨=#=∂Ñ¨Hõ=Ú ÖËHõ Jh"≥∂g∞@~°∞ 

(Anemometer) JO\Ï~°∞. nxÖ’ XHõ uiÔQ_»∞ W~°∞ã¨∞‰õΩ 

H˘xfl JÅ∂ºq∞xÜ«∞O y<≥flÅ∞ J=∞~°Û|_çÜ«ÚO\Ï~Ú. QÍe 

gK«∞ "ÕQÆ=Ú JkèHõ"≥∞ÿ`Õ y<≥flÅ∞ „Éèíq∞OKÕ "ÕQÆ=Ú ‰õÄ_® 

JkèHõ=∞ø`«∞Ok. 

Ñ¨@=Ú 7.7
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'1 ÃãHõO_»∞ HÍÅ=ÚÖ’ XHõ =ã¨∞Î=ÙÖ’ U~°Ê_ç# 

™ê÷# „ÉèíOâ◊=Ú#∞ kâß"ÕQÆ=Ú JO^Œ∞~°∞—

nx „Ñ¨=∂}=Ú m / s.

XHõ xi÷+¨ì kâ◊Ö’ U~°Ê_ç# =ã¨∞Î=Ù "ÕQÆ=Ú#∞ 

kâß"ÕQÆ=Ú JO^Œ∞~°∞. 

kâß"ÕQÆ=Ú  = 
™ê÷#„ÉèíOâ◊=Ú 

HÍÅ=Ú

7.5. `«fi~°}=Ú

g∞~°∞ |_çH˜ Ãã·H˜ÖòÖ’ "≥à‹§^Œ~å? JÑ¨Ù_»∞ g∞‰õΩ 

PÅã¨º"≥∞ÿÜ«ÚO_ç#KÀ Uq∞ KÕÜ«Ú^Œ∞~°∞? 

ã¨iÜ≥ÿ∞# HÍÅ=ÚÖ’ |_çH˜ KÕ~°∞@‰õΩQÍ#∞ g∞~°∞ 

YzÛ`«=ÚQÍ Ãã·H˜Öò#∞ "ÕQÆ=ÚQÍ `˘‰õΩ¯^Œ∞~°∞. 

WOH˘Hõ q^èŒOQÍ K≥áêÊÅO>Ë g∞~°∞ g∞ "ÕQÆ=Ú#∞ 

ÃÑOK«∞^Œ∞~°∞ ÖËHõ `«fi~°}=Ú á⁄O^≥^Œ~°∞ Jx 

J~°÷=Ú. 

HÍ|\˜ì, "ÕQÆ=ÚÖ’x =∂~°∞Ê ̂~@∞#∞ ̀ «fi~°}=Ú 

JO^Œ∞~°∞ 

('1 ÃãHõO_»∞Ö’ =ã¨∞Î=Ù Ü≥ÚHõ¯ "ÕQÆOÖ’ 

U~°Ê_ç# =∂~°∞Ê#∞ `«fi~°}=Ú JO^Œ∞~°∞—). 

`«fi~°}=Ú = 
 "ÕQÆ=ÚÖ’x =∂~°∞Ê

 HÍÅ=Ú

nx „Ñ¨=∂}=Ú m / s2.

XHõ HÍ~°∞ Ü≥ÚHõ¯ `«fi~°}=Ú 5 m/s2 

J~Ú#KÀ ^•x kâß "ÕQÆ=Ú „Ñ¨u ÃãHõO_»∞‰õÄ           

5 m/s ÃÑ~°∞QÆ∞K«∞#fl^Œx J~°÷=Ú.  

XHõ K«eOK«∞ =ã¨∞Î=Ù Ü≥ÚHõ¯ kâß"ÕQÆ=Ú 

`«QÆ∞æK«∞O_ç#KÀ Jk JÑ¨`«fi~°}=Ú 

(deceleration) ÖËHõ |∞∞}   ̀ «fi~°}=ÚÖ’#∞#fl Œ̂x 

J~°÷=Ú. 

L^• : ¿ãì+¨<£ =^ŒÌ PQÆ∞@‰õΩ QÍ#∞ "ÕQÆ=Ú 

`«QÆ∞æ`«∂ L#fl Ô~·Å∞ |O_ç. 

QÆ∞~°∞`«fi `«fi~°}=Ú (Acceleration) 
XHõ |Oux fã¨∞H˘x x\ì xÅ∞=ÙQÍ ÃÑ·H˜ 

qã≤i`Õ Uq∞ [~°∞QÆ∞<À QÆ=∞x^•Ì=Ú? 

Jk ÃÑ·H˜ "≥à◊§_»O`À ̂ •x "ÕQÆ=Ú „Hõ=∞„Hõ=∞=ÚQÍ 
`«QÆ∞æK«∞O@∞Ok. z=~°‰õΩ ^•x "ÕQÆ=Ú ã¨∞#fl 
J=Ù`«∞Ok. J#QÍ |Ou JÑ¨`«fi~°}=Ú K≥Ok#k. 
=∞~°Å P |Ou Ü≥ÚHõ¯ "ÕQÆ=Ú „Hõ=∞„Hõ=∞=ÚQÍ 
ÃÑ~°∞QÆ∞`«∂    „H˜O^Œ  Ñ¨_»∞`«∞Ok.   J#QÍ |Ou 	
`«fi~°}O K≥Ok#k Jx J~°÷=Ú. 

XHõ =ã¨∞Î=Ù QÆ∞~°∞`åfiHõ~°¬} |Å=Ú =Å# 

`«fi~°}=Ú ÖËHõ JÑ¨`«fi~°}=Ú K≥O^Œ∞#∞. J\˜ì 

`«fi~°}=Ú#∞ QÆ∞~°∞`«fi  `«fi~°}=Ú JO^Œ∞~°∞. 

Éèí∂q∞ Ü≥ÚHõ¯ ã¨~åã¨i QÆ∞~°∞`«fi  ̀ «fi~°}=Ú qÅ∞= 

9.8 m/s2 JQÆ∞#∞. nxx "g" J#∞ JHõ∆~°=Ú`À 

ã¨∂z™êÎ~°∞. 

g=9.8m/s2

J#QÍ, XHõ =ã¨∞Î=Ù#∞ ÃÑ·H˜ qã¨i"Õã≤#Ñ¨Ù_»∞ 
^•x kâß"ÕQÆ=Ú „Ñ¨u ÃãHõO_»∞‰õÄ 9.8 m/s 
`«QÆ∞æK«∞O@∞Ok. =∞~°Å Jk H˜O^Œ‰õΩ  Ñ¨_»∞#Ñ¨Ù_»∞ 
^•x "ÕQÆ=Ú „Ñ¨u ÃãHõO_»∞‰õÄ 9.8 m/s K˘Ñ¨C# 

JkèHõ=∞ø`«∞Ok.

PÖ’zOK«O_ç.

XHõ ÃÑ^ŒÌ ~å~Úx =∞iÜ«Ú 

XHõ QÀbx H˘O`« Z`«∞Î#∞O_ç 

UHõ HÍÅOÖ’ q_çz#Ñ¨Ù_»∞ 

"å\˜ Ô~O_çO\˜Ö’ Uk "≥Ú^Œ@ 

Éèí∂q∞x KÕ~°∞#∞?

ã¨fiÜ«∞O Ñ¨ijÅ# 

A

C

B

ã¨∞ˆ~+π A J#∞ aO^Œ∞=Ù #∞O_ç B H˜                 

#_çK≥#∞. =∞~°Å B #∞O_ç C H˜ #_çK≥#∞. 

a ) J`«_»∞ #_çz# "≥Ú`«Î=Ú ^Œ∂~°=Ú 

ZO`«?

b) ™ê÷#„ÉèíOâ◊=Ú ZO`«?                              
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2. áê~å ÔQÂ¡¡_çOQ∑ (Para-gliding)

Wk QÍeÖ’ ZQÆ∞~°∞ „H©_»ÅÖ’ #g#"≥∞ÿ#k. áê~å–ÔÔQÂ¡¡_»~ü J#∞#k ‰õÄ_® "≥∂\Ï~°∞¡ ÖË‰õΩO_® HÍà◊§`À 

#_»∞Ñ¨|_»∞, QÍex xOÑ≤ LaƒOK«QÆÅ (ÉˇÅ∂<£ =O\˜) Ô~Hõ¯Å∞ QÆÅ áê~åK«∂\üü (parachute)  JQÆ∞#∞. 

Wk „Ñ¨`ÕºHõ"≥∞ÿ# <≥·ÖÏ<£ ÖËHõ áêbZã¨ì~ü =¢ã¨Î=ÚKÕ `«Ü«∂~°∞KÕÜ«∞|_çÜ«ÚO@∞Ok. nxÖ’ ã¨∞ÅÉèí=ÚQÍ 

ZQÆ∞~°"Õã≤, „Ñ¨Ü«∂}=ÚKÕã≤ ã¨∞ÅÉèí=ÚQÍ „H˜OkH˜ kOK«=K«∞Û#∞. "≥·=∂x‰õΩ_»∞ ‰õÄ~°∞Ûx Ñ¨Ü«∞xOKÕ q^èŒOQÍ 

^•~°=ÚÅKÕ Hõ@ì|_ç Ü«ÚO\Ï_»∞. Wk ¿ÇÏOQ∑ ÔQÂ¡¡_»~ü Hõ<åfl `ÕeHõ, nxx ã¨∞ÅÉèí=ÚQÍ #_çÑ≤OK«=K«∞Û. 

7.6. <Õ\˜˜ q*Ï˝#=Ú   ™êÇ¨Ïã¨ „H©_»Å∞  (Adventure sports)

g∞~°∞ ZÑ¨C_≥·<å Ñ¨H˜∆=ÖË ZQÆ∞~°=ÅÜ«Ú#x HõÅQÆO\˜~å? ÖËHõ Ñ¨‰õ∆ΩÅ∞ ZQÆ∞~°∞@#∞ `«^èÕHõOQÍ K«∂z 

"å\˜`À ÉÏ@∞ g∞~°∂ ZQÆ∞~°=ÅÜ«Ú#x `«Åzu~å?

1. ¿ÇÏOQ∑ ÔQÂ¡¡_çOQ∑ (Hang gliding)
D „H©_»Ö’ "≥∂\Ï~°∞¡ ÖË‰õΩO_® HÍe`À ZQÆ∞~°"ÕÜ«∞|_»∞, `ÕeÔH·# QÍeÑ¨@=Ú =O\˜ ¿ÇÏOQ∑ ÔQÂ¡¡_»~üÖ’ 

XHõ "≥·=∂x‰õΩ_»∞ (pilot) QÍeÖ’ `Õe#@∞¡ ZQÆ∞~°∞`å_»∞. 

`«q∞à◊<å_»∞Ö’ "ÕÅ∂~°∞ lÖÏ¡Ö’ QÆÅ UÅyi XHõ H˘O_» „áêO`«=Ú. WHõ¯_» ̀ «‰õΩ¯= "åÅ∞`À ‰õÄ_ç# H˘O_»Å∞ 

QÆÅ=Ù. Wq áê~åÔÔQÂ¡¡_çOQ∑‰õΩ P^Œ~°≈=O`«"≥∞ÿ# „áêO`«=ÚÅ∞. `«q∞à◊<å_»∞ „Ñ¨Éèí∞`«fi qÇ¨~°Ü«∂„`« ~°OQÆ=Ú "å~°∞ 

„Ñ¨u ã¨O=`«û~°=Ú PQÆãπì – ÃãÃÑìO|~ü <≥ÅÖÖ’ UÅyi Ü«∞O^Œ∞ áê~å–ÔÔQÂ¡_çOQ∑ L`«û==Ú#∞ x~°fiÇ≤ÏOK«∞K«∞<åfl~°∞.

¿ÇÏOQ∑ ÔQÂ¡¡_»~ü ™ê^è•~°}OQÍ JÅ∂ºq∞xÜ«∞O q∞„â◊=∞Ö’Ç¨Ï=Ú`À KÕÜ«∞|_çÜ«ÚO\Ï~Ú. ^•x Ô~Hõ¯Å 

=^ŒÌ #∞O_ç „"ÕÖÏ_»nÜ«∞|_ç# Ñ¨QÍæÅKÕ P "≥·=∂x‰õΩ_»∞ *Ï„QÆ «̀ÎQÍ ^•xx #_»∞Ñ¨QÆÅ_»∞. 
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=¸ÖÏºOHõ#=Ú

1. �ã‘`« =∂=¸Å∞QÍ `«# WO\˜ „Ñ¨Hõ¯ÅÖ’ QÆÅ áê~°∞¯#O^Œ∞ L^ŒÜ«∞Ñ¨Ù #_»Hõ‰õΩ "≥à◊√`«∞Ok. P"≥∞ ‘A’ J#∞ 
aO^Œ∞=Ù =^ŒÌ#∞O_ç 7 g∞. "åº™ê~°÷=Ú QÆÅ XHõ =$`åÎHÍ~° =∂~°æ=ÚÖ’ #_çz =∞~°Å J^Õ aO^Œ∞=Ù ‘A’ #∞ 
KÕ~°∞#∞. 

(i) P"≥∞Ö’ U~°Ê_ç# ™ê÷#„ÉèíOâ◊=Ú ZO`«? 

(ii) P"≥∞ #_çz# ^Œ∂~°=Ú ZO`«?

2. �=∞}˜ =∞iÜ«Ú â◊OHõ~üÅ∞ "åi WO\˜ #∞O_ç =∂Ô~¯\ò‰õΩ 20 xq∞+¨=ÚÅÖ’ "≥à◊§QÆÅ~°∞. =∞}˜ =∂~°æ=Ú 

1 Ö’#∂ =∞iÜ«Ú â◊OHõ~ü =∂~°æ=Ú 2 Ö’ "≥o§#KÀ, 

(i) �"åi W~°∞=Ùi "ÕQÆ=Ú ZO`«?  

(ii) "åi kâß"ÕQÆ"≥∞OQÆ? 

(ii) g∞‰õΩ Uq∞ J~°÷"≥∞ÿ#k?

3. �~åA XHõ Ô~·Å∞Ö’ „Ñ¨Ü«∂}˜ã¨∞Î<åfl_»∞. Ô~·Å∞ "ÕQÆ=Ú 72 H˜.g∞/QÆO. Ô~·Å∞#∞ PÑ¨_®xH˜ ¢_≥·=~°∞ Ô~·Å∞ 

"ÕQÆ=Ú#∞ `«yæOK≥#∞. ''"ÕQÆ=ÚÖ’x `«QÆ∞æ^ŒÅ ˆ~@∞#∞ JÑ¨`«fi~°}=Ú JO\Ï~°∞——. 

Ô~·Å∞Ö’x JÑ¨`«fi~°}=Ú 10 g∞/Ãã2 J~Ú#KÀ, P Ô~·Å∞ Ñ¨ÓiÎQÍ xez áÈ=Ù@‰õΩ ZO`« ¿ãÑ¨Ù 

Ñ¨@∞ì#∞?

A
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Ü«∞`«fl=ÚÅ∞ (Projects)
1. „H˜O^Œ W=fi|_ç# ^Œ`åÎOâ◊=Ú#‰õΩ ^Œ∂~°=Ú–HÍÅ=Ú ˆ~MÏ z„`«=Ú#∞ wÜ«∞O_ç. 

HÍÅ=Ú (minute) 10   15    20    25     30
^Œ∂~°=Ú (km) 10   20    30    40     50

4. �D „H˜Ok „QÍÑ¶π XHõ |ã¨∞û Ü≥ÚHõ¯ K«Å#=Ú#∞ ã¨∂zã¨∞Î#flk. |ã¨∞û K«Å#=Ú#∞ QÆ∞iOz 

K«iÛOK«O_ç. 

HÍÅ=Ú

^
Œ∂
~
°=
Ú

A

B

D

C

2. �g∞ q∞„`«∞Å`À XHõ Ñ¨~°∞QÆ∞ Ñ¨O^≥=Ú#∞ x~°fiÇ≤ÏOK«O_ç. q_çq_çQÍ #Å∞QÆ∞ix 50 g∞@~°¡ ^Œ∂~°=Ú#∞ 

Ñ¨~°∞ÔQ`«Îx=Ú‡. "å~°∞ XH˘¯Hõ¯~°∂ fã¨∞H˘#fl HÍÅ=ÚÅ#∞ QÆ∞iÎOz „H˜Ok Ñ¨\˜ìHõ#∞ Ñ¨ÓiOK«O_ç. 

=.ã¨O. q∞„`«∞x ¿Ñ~°∞ fã¨∞H˘#fl HÍÅ=Ú (Ãã) "ÕQÆ=Ú (g∞/Ãã)

1.
2.
3.
4.

a) AB  ã¨∂zOK«∞#k ---------------

b) BC ã¨∂zOK«∞#k ---------------

c) CD ã¨∂zOK«∞#k ---------------

FURTHER REFERENCE

Books

1.	 Physics for higher Tier - �Stephen people, Oxford University Press, 
New Delhi.

2.  Fundamentals of Physics - �Halliday, Resnick and Walker, Wiley India 
Pvt.Ltd. 

Websites

http://www.sciencemadeeasy.com
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