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^ŒÇ¨Ï# LëÈ‚„QÆ`«

XHõ HÍHõ~˘uÎx "≥eˆQ H˘"˘fiuÎ`À HÍeÛ#Ñ¨Ù_»∞ 

Jk "≥O@<Õ =∞O_»^Œ∞. Jk H˘O`« ã¨=∞Ü«∞=Ú#∞ 

fã¨∞H˘#∞#∞. xs‚`« LëÈ‚„QÆ`«#∞ á⁄Ok#Ñ¨C_Õ Jk 

=∞O_»∞@‰õΩ „áê~°OaèOK«∞#∞.

 XHõ WO^èŒ#=Ú#∞ xÑ¨ÊO@∞ H˘<Õ@@∞¡ 

KÕÜ«Ú@‰õΩ =Ú#∞Ñ¨Ù Jk XHõ xi÷+¨ì Hõx+¨ì 

LëÈ‚„QÆ`«#∞ á⁄O^ÕO`«=~°‰õΩ ^•xx "Õ_ç 

KÕÜ«∞=ÅÜ«Ú#∞. D LëÈ‚„QÆ`« "Õˆ~fi~°∞ 

WO^èŒ#=ÚÅ‰õΩ "Õˆ~fi~°∞QÍ =ÙO_»∞#∞. H˘xfl 

Ñ¨^•~°÷=ÚÅ∞ "≥O@<Õ xÑ¨ÊO@∞H˘#∞#∞, =∞iH˘xfl 

Ñ¨^•~°÷=ÚÅ∞ JkèHõ ã¨=∞Ü«∞=Ú fã¨∞H˘#∞#∞. XHõ 

WO^èŒ#=Ú xÑ¨ÊO@∞H˘#∞@‰õΩ HÍ=Åã≤# Hõx+¨ì 

LëÈ‚„QÆ`«#∞ ^•x ^ŒÇ¨Ï# LëÈ‚„QÆ`« JO\Ï~°∞.  

Hõ$`«º=Ú 3.4           =∞#O QÆ=∞x^•ÌO

L^ÕÌâ◊º=Ú: ^ŒÇ¨Ï<À+¨‚O Ü≥ÚHõ¯ „áê=ÚYº`«#∞ J~°úO 

KÕã¨∞HÀ=_»O.

J=ã¨~°=∞QÆ∞ Ñ¨^•~åúÅ∞:  HÍy`«Ñ¨Ù HõÑ¨ÙÊ, h~°∞, |~°fl~ü.

q^è•#=Ú: 

1.  XHõ HÍy`«Ñ¨Ù HõÑ¨CÖ’ h\˜x fã¨∞H˘x, ^•xx 

*ÏfiÅÃÑ·# =ÙOK«O_ç.

2.  h~°∞ "Õ_≥‰õΩ¯#∞ J~Ú`Õ HõÑ¨C =∞O_»∞HÀ^Œ∞.

3.  Wk UÅ#QÍ, h~°∞ HõÑ¨C#∞O_ç L+¨‚=Ú#∞ 

„QÆÇ≤ÏOK«∞@=Å# HõÑ¨C ^•x ^ŒÇ¨Ï# LëÈ‚„QÆ`«#∞ 

á⁄O^Œ∞@ÖË^Œ∞. HõÑ¨C =∞O_»^Œ∞. 

Ñ¨@=Ú 3.4 HÍy`«Ñ¨Ù HõÑ¨CÖ’ h\˜x "Õ_ç KÕÜ«Ú@

WÑ¨Ù_»∞, h\˜`À =∞O@#∞ P~°ÊQÆÅ=∞x 

ã¨∞ÅÉèí=ÚQÍ J~°÷"≥∞ÿ#k =∞iÜ«Ú *ÏfiÅÖ’ 

#∞Oz#Ñ¨Ù_»∞ ~°OÑ¨Ñ¨Ù á⁄@∞ì HõO>Ë, H˘Ü«∞º 

k"≥∞‡ =∞O_ÕO^Œ∞‰õΩ „áê~°OaOK«∞@‰õΩ JkèHõ 

ã¨=∞Ü«∞=Ú#∞ fã¨∞H˘#∞#∞. =∞O_»∞K«∞#flÑ¨^•~°÷=Ú 

Ü≥ÚHõ¯ LëÈ‚„QÆ`« ^ŒÇ¨Ï# LëÈ‚„QÆ`« HõO>Ë KåÖÏ 

`«QÆ∞æ#∞. JO^Œ∞=Å¡ Jk PiáÈ=Ù#∞. 

H˘Ü«∞º k"≥∞‡ JkèHõ „^Œ=º~åtx Hõey 

=ÙO_»∞#∞. JO^Œ∞=Å#, *ÏfiÅ`À =∞#=Ú 

^•xx "Õ_ç KÕã≤#Ñ¨Ù_»∞ „QÆÇ≤ÏOz# L+¨‚=Ú 

k"≥∞‡Ü«∞O`«Ü«Ú "åºÑ≤OK«∞#∞. `«^•fi~å, ^ŒÇ¨Ï# 

LëÈ‚„QÆ`«#∞ á⁄O^•ÅO>Ë H˘Ü«∞º k"≥∞‡‰õΩ Z‰õΩ¯= 

ã¨=∞Ü«∞=Ú Ñ¨_»∞`«∞Ok.

~°OÑ¨Ñ¨Ù á⁄@∞ì`«‰õΩ¯= „^Œ=º~åtx 

Hõey=ÙO_»∞@=Å# ^ŒÇ¨Ï# LëÈ‚„QÆ`«#∞ KåÖÏ 

`˘O^Œ~°QÍ#∞, ã¨∞ÅÉèí=ÚQÍ#∞ á⁄O^Œ∞#∞. HÍ=Ù# 

H˘Ü«∞º k"≥∞‡ =∞O_ÕO^Œ∞‰õΩ ~°OÑ¨Ñ¨Ù á⁄@∞ìHõO>Ë 

JkèHõ ã¨=∞Ü«∞=Ú fã¨∞H˘#∞#∞. 

^ŒÇ¨Ï#=ÚÖ’x ~°Hõ=ÚÅ∞

^ŒÇ¨Ï#=Ú J<ÕHõ ~°Hõ=ÚÅ∞QÍ=ÙO_»∞#∞. Wkè 

Ü«∂^Œ$zÛHõ=ÚQÍ `˘O^Œ~°QÍ, x^•#=ÚQÍ ÖËHõ 

Jã¨OÑ¨ÓiÎQÍ #∞O_»=K«∞Û#∞. 

Ü«∂^èŒ$zÛùHõ ^ŒÇ¨Ï#=Ú

H˘xfl ^ŒÇ¨Ï# K«~°ºÅ∞ L+¨‚â◊H˜Îx 

qxÜ≥∂yOK«‰õΩO_® "å@O`«@ J"Õ 

[~°∞QÆ∞K«∞O_»∞#∞. QÆk LëÈ‚„QÆ`« =^ŒÌ, `≥Å¡ 

ÉèÏã¨fi~°=Ú QÍeÖ’ Ü«ÚOz#Ñ¨Ù_»∞, Jk "≥O@<Õ 

xÑ¨ÊO@∞H˘#∞#∞. (JyæÑ¨ÙÅ¡`À =∞O_çOK«‰õΩO_®) 

ÉÏÇ¨Ïº L+¨‚=Ú ã¨Ç¨Ü«∞=Ú ÖË‰õΩO_® ^•#O`«@"Õ 

[iˆQ ^ŒÇ¨Ï#K«~°ºÅ#∞ Ü«∂^èŒ$zÛùHõ ^ŒÇ¨Ï# K«~°ºÅ∞ 

JO\Ï~°∞. 
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Ju "ÕQÆ ^ŒÇ¨Ï#=Ú 
g∞ =O@QÆkÖ’x QÍºãπ á⁄~Úº ^ŒQÆæ~°‰õΩ 

=∞O_»∞K«∞#fl JyæÑ¨ÙÅ¡ ÖËHõ "åÜ«ÚÖˇ·@~ü <˘Hõ^•xx 

fã¨∞‰õΩ~°O_ç. á⁄~Úº <åÉò#∞ „uÑ¨ÊO_ç. g∞ˆ~q∞ 

QÆ=∞xOzui?  "åÜ«Ú=Ù Ju"ÕQÆ=ÚQÍ =∞O_»∞#∞. 

W@∞=O\˜ ̂ ŒÇ¨Ï#=Ú#∞ Ju"ÕQÆ^ŒÇ¨Ï#=Ú JO^Œ∞~°∞. 

@áêHÍÜ«∞Å#∞ ¿ÑÅÛ_»=Ú, Hõ~°∂Ê~°=Ú#∞          

=∞O_çOK«∞@, QÍeÖ’ "≥∞wfl+≤Ü«∞O fQÆ#∞ HÍÅ∞Û@, 

"åÜ«Úá⁄~ÚºÖ’ "åÜ«Ú=Ù#∞ HÍÅ∞Û@ =∞iÜ«Ú 

H˜~Àã≤<£ á⁄~ÚºÖ’ H˜~Àã≤<£ HÍÅÛ_»O "≥Ú^ŒÖˇ·#q 

Ju"ÕQÆ ^ŒÇ¨Ï#=Ú#‰õΩ =∞Oz L^•Ç¨Ï~°}Å∞. 

=∞O^Œ ^ŒÇ¨Ï#=Ú 
Ju `«‰õΩ¯= "ÕQÆ=Ú`À [iˆQ ^ŒÇ¨Ï#K«~°ºÅ#∞ "≥∞Å¡x ^ŒÇ¨Ï#=Ú JO^Œ∞~°∞. D~°HõÑ¨Ù ^ŒÇ¨Ï#=Ú 

#O^Œ∞, `«‰õΩ¯= L+¨‚=Ú =∞iÜ«Ú `«‰õΩ¯= HÍOu "≥Å∞=_»∞#∞. =∞# â◊s~°=ÚÖ’ PÇ¨~°=Ú PH©ûHõ~°}=Ú 

K≥Ok â◊H˜ÎQÍ =∂~°∞Ê K≥O^Œ∞@ ‰õÄ_® "≥∞Å¡x ^ŒÇ¨Ï#=Ú#‰õΩ L^•Ç¨Ï~°}=Ú.

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

Jã¨OÑ¨ÓiÎ ^ŒÇ¨Ï#=Ú

^ŒÇ¨Ï#=Ú PH˜û[<£ ã¨=∞Hõ∆OÖ’ [~°∞QÆ∞#∞. PH˜û[<£ ã¨~°Ñ¶¨~å Kåe#O`« ÖË‰õΩ#flÑ¨Ù_»∞, ^ŒÇ¨Ï#=Ú 

Jã¨OÑ¨ÓiÎÜ«∞QÆ∞#∞. nx<Õ Jã¨OÑ¨ÓiÎ ^ŒÇ¨Ï#=Ú JO^Œ∞~°∞. Jã¨OÑ¨ÓiÎ ^ŒÇ¨Ï#=Ú #O^Œ∞ HÍ~°ƒ<£, HÍ~°ƒ<£ 

"≥∂<åÔH·û_»∞QÍ =∂~°∞Ê K≥O^Œ∞#∞.  

                 HÍ~°ƒ<£ + PH˜û[<£  HÍ~°ƒ<£"≥∂<åÔH·û_»∞

Ñ¨@=Ú 3.5 "≥∞wfl+≤Ü«∞O fQÆ#∞ =∞O_çOK«∞@. 

g∞‰õΩ `≥Å∞™ê

W#∞=Ú „`«∞Ñ¨C Ñ¨@∞ì@ 

J#∞#k, "≥∞Å¡x ^ŒÇ¨Ï#=Ú#‰õΩ 

=∞iÜ≥ÚHõ K«Hõ¯x L^•Ç¨Ï~°}=Ú. 

W#∞=Ú „`«∞Ñ¨CÑ¨@∞ì@Ö’ W#∞=Ú 

PH©ûHõ~°}=Ú K≥Ok, â◊H˜Îx q_»∞^ŒÅ 

KÕÜ«Ú#∞. J~Ú`Õ D „Ñ¨„H˜Ü«∞ 

KåÖÏ x^•#"≥∞ÿ#k. JO^Œ∞=Å# 

Jk ZÖÏ [~°∞QÆ∞`«∞#fl^À =∞#=Ú 

K«∂_»ÖË=Ú.

Ñ¨@=Ú 3.6 W#∞=Ú „`«∞Ñ¨C Ñ¨@∞ì@
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3.2. xÑ¨C xÜ«∞O„`«}

xÑ¨C ~°∂Ñ¨=ÚÖ’ L+¨‚â◊H˜Î, =∞# 

x`«ºrq`«=ÚÖ’ XHõ „Ñ¨=ÚY áê„`« =Ç≤Ïã¨∞ÎOk. 

J~Ú`Õ, ^Œ∞~°^Œ$+¨ì=âß`«∞Î ^•xx ã¨iÜ≥ÿ∞# 

suÖ’ xÜ«∞O„uOK«x Ü≥∞_»Å Jk J`«ºO`« 

q<åâ◊Hõ~° ã¨fiÉèÏ==Ú#∞ Hõey=ÙO_»∞#∞. xÑ¨C 

q<åâ◊Hõ~°ã¨fiÉèÏ==Ú =Å# ZO`À =∞Ok rq`åÅ∞ 

=∞iÜ«Ú Pã¨∞ÎÅ∞ HÀÖ’Ê=_»=Ú,  J#∞x`«º=Ú 

=∞#=Ú "å~åÎ Ñ¨„uHõÅ ̂ •fi~å ̀ ≥Å∞ã¨∞H˘O@∞<åfl=Ú. 

HÍ|\˜ì xÑ¨C ^•x xÜ«∞O„`«} HÀÖ’Ê~Ú Ç¨Ï^Œ∞Ì 

^•@∞@‰õΩ =Ú#∞Ñ¨Ù ^•xx xÜ«∞O„uOK«∞@‰õΩ 

=∞iÜ«∞ PiÊ"ÕÜ«Ú@‰õΩ "Õˆ~fi~°∞ Ñ¨^ŒÌ`«∞Å#∞ 

J^èŒºÜ«∞#O KÕÜ«Ú@ ZO`À =ÚYº"≥∞ÿ#k. 
Ñ¨@=Ú 3.7 xÑ¨C xÜ«∞O„`«}

xÑ¨C#∞ xÜ«∞O„uOK«∞@‰õΩ =∞iÜ«Ú P~°∞Ê@‰õΩ

1.  xÑ¨C L#fl „Ñ¨^Õâ◊=Ú ^ŒQÆæ~°Ö’ U"≥·<å 

^ŒÇ¨Ï#je Ñ¨^•~°÷=ÚÅ∞O>Ë "å\˜x 

`˘ÅyOK«∞@.

2.  Wã¨∞Hõ ÖËHõ ^Œ∞Ñ¨Ê\˜ ã¨Ç¨Ü«∞=Ú`À QÍe 

ã¨~°Ñ¶¨~å#∞ PÑ≤"ÕÜ«Ú@.

3.  h\˜x LÑ¨Ü≥∂yOz ^ŒÇ¨Ï# LëÈ‚„QÆ`«#∞ 

`«yæOK«∞@. 

™ê^è•~°}=ÚQÍ =∞O_Õ ÖËHõ HÍÖË 

Ñ¨^•~°÷=ÚÃÑ· Wã¨∞Hõ =∞iÜ«Ú h\˜x áÈã≤ 

=∞O@<å~°∞Ê^Œ∞~°∞. Wã¨∞Hõ, QÍe ã¨~°Ñ¶¨~å#∞ 

`«yæOK«∞#∞ =∞iÜ«Ú K«Å¡|~°∞K«∞#∞. #∂<≥ 

=∞O@~Ú`Õ h\˜#∞Ñ¨Ü≥∂yOK«~å^Œ∞. #∂<≥ 

`ÕeHõQÍ =ÙO_»_»=Ú =Å# Jk `Õe, 

qã¨ÎiOK«_»O =Å# f„= #+¨ì=Ú#∞ HõeyOK«∞#∞. 

HÍ=Ù# #∂<≥ =∞O@#∞ á¶È"≥∞ÿ\ò ÖÏO\˜ 

Ñ¨^•~°÷=Ú#∞Ñ¨Ü≥∂yOz PÔ~Ê^Œ~°∞. q^Œ∞º`ü 

™ê^èŒŒ#=ÚÅ∞ ÖË^• Ñ¨iHõ~°=ÚÅ =Å# U~°Ê_ç# 

=∞O@Å <å~°∞Ê@‰õΩ Ñ¶¨∞# HÍ~°ƒù<£_≥·PÔH·û_£ ÖËHõ 

HÍ~°ƒ<£ >ˇ„\ÏHÀ¡Ô~·_»∞#∞ LÑ¨Ü≥∂yOK«=Öˇ#∞. 

h\˜x LÑ¨Ü≥∂yOz#, q^Œ∞º`ü =∞O@ ‰õÄ_® 

f„=~°∂Ñ¨=Ú ^•Å∞Û`«∞Ok. 

Jyfl=∂Ñ¨Hõ=ÚÅ∞

Jyfl=∂Ñ¨Hõ=ÚÅ∞ =∞#HõO^ŒiH˜ `≥eã≤#"Õ. 

Wq XHõ ã‘ìÅ∞ áê„`«Ö’ KÕÜ«∞|_ç, "å\˜ÃÑ· 

Z~°∞Ñ¨Ù ~°OQÆ∞ ÃÑ~ÚO\ò Ñ¨ÓÜ«∞|_ç =ÙO_»∞#∞. 

Wq ™ê^è•~°}=ÚQÍ HÍ~å‡QÍ~°=ÚÅÖ’#∞, 

"≥·^ŒºâßÅÖ’¡#∞, q^•ºÅÜ«∞=ÚÅÖ’#∞, 

käÜÕ∞@~°¡Ö’#∞, "åºáê~°ã¨÷Å=ÚÅÖ’#∞ "≥Ú^ŒÅQÆ∞ 

"å\˜Ü«∞O^Œ∞O_»∞#∞. =∞O@ÖË~°Ê_ç# ã¨O^Œ~°ƒùOÖ’ 

g\˜#∞Ñ¨Ü≥∂yOz =∞O@Å<åÔ~Ê^Œ~°∞.

Ñ¨@=Ú 3.8 Jyfl=∂Ñ¨Hõ=ÚÅ∞

~°H˜∆OKÕÑ≤<£

Q˘@ì=Ú

JkèHõ Ñ‘_»#=Ú QÆÅ 

ã¨∂úáêHÍ~°Ñ¨Ù áê„`«

<ålÖò

¿ÇÏO_çÖò

á⁄\Ï+≤Ü«∞O

 Éˇ· HÍ~˘ƒ<Õ\ò, 

HÍ~°ƒ<£_≥·PÔH·û_»∞

 ÖËHõ h~°∞
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Ñ¨@=Ú 3.9. „H˘"˘fiuÎ *ÏfiÅ Ü«∞O^Œe qq^èŒ 

ÉèÏQÆ=ÚÅ∞

3.3. *ÏfiÅ =∞iÜ«Ú ^•xÜ≥ÚHõ¯ x~å‡}=Ú

=.ã¨OYº =ã¨∞Î=ÙÅ∞ *ÏfiÅ#∞ U~°Ê~°K«∞#∞ *ÏfiÅ#∞ U~°Ê~°K«^Œ∞.

1 „H˘"˘fiuÎ

2 "≥∞wfl+≤Ü«∞O

3 Hõ~°∂Ê~°=Ú

4 H˜~Àã≤<£ 

5 <ÕÅ ÉÁQÆ∞æ

Ñ¨\˜ìHõ 3.2

LpG *ÏfiÅ#∞ QÆ=∞xOK«∞=Ú. *ÏfiÅ Ü≥ÚHõ¯ ~°OQÆ∞#∞ g∞~°∞ K≥Ñ¨ÊQÆÅ~å? H˘"˘fiuÎ *ÏfiÅ U~°OQÆ∞Ö’ 

=ÙO_»∞#∞? "≥∞wfl+≤Ü«∞O i|ƒ<£ =∞O_ç#Ñ¨Ù_»∞ U~°Ê_ç# J#∞Éèí"åÅ#∞ g∞~°∞ QÆ∞~°∞ÎKÕã¨∞HÀO_ç =∞O_»∞@Ö’ 

g∞‰õΩ J#∞Éèí==Ú ÖËHõáÈ`Õ "≥O@<Õ g∞~°∞ „H˜Ok Ñ¨\˜ìHõ 3.2Ö’ W=fi|_ç# =ã¨∞Î=ÙÅ`À  =∞O_çOz K«∂_»O_ç.

„H˜O^Œ `≥ÅÊ|_ç# =ã¨∞Î=ÙÅ∞ =∞O_»∞#Ñ¨Ù_»∞ *ÏfiÅ U~°Ê_»∞`«∞O^•? g∞ Ñ¨ijÅ#Å#∞ á⁄O^Œ∞Ñ¨~°K«O_ç.

XHõ H˘"˘fiuÎ *ÏfiÅ Ü«∞O^Œe qq^èŒ ÉÏQÆ=ÚÅ∞ Ñ¨@=ÚÖ’ K«∂Ñ¨|_ç#q

^ŒÇ¨Ï#=Ú K≥O^Œx ã¨÷Å=Ú:    Wk =uÎ 

K«∞@∂ì P=iOzÜ«Ú#fl #Å¡\˜ ã¨÷Å=Ú. 

WK«Û@ =∞O_»x "åÜ«Ú Hõ}=ÚÅ∞ =ÙO_»∞#∞. 

PH˜û[<£ ÖË#O^Œ∞# WK«Û@ ^ŒÇ¨Ï#=Ú 

[~°QÆ^Œ∞. 

áêH˜∆Hõ ^ŒÇ¨Ï# ã¨÷Å=Ú: D ã¨÷Å=ÚÖ’, 

#∂<≥ "åÜ«Ú=ÙÅÖ’x ÃÇ·Ï„_ÀHÍ~°ƒ<£Å∞ 

=∞O_ç ¿ãfiKåÛù HÍ~°ƒ<£ =∞iÜ«Ú 

ÃÇ·Ï„_À[<£Å∞ QÍ qÜ≥∂QÆ=Ú K≥O^Œ∞#∞. 

=∞O_»x Hõ~°ƒ# Hõ}=ÚÅ∞ *ÏfiÅ‰õΩ ÖË`« 

Ñ¨ã¨∞Ñ¨Ù ~°OQÆ∞ xK«∞Û#∞. Wk *ÏfiÅ Ü«∞O^Œe 

„Ñ¨HÍâ◊=O`«"≥∞ÿ# ã¨÷Å=∞QÆ∞#∞. 

(ã¨iÜ≥ÿ∞# =~°∞ã¨Ö’ \˜H± ( ) ÃÑ@∞ì=Ú.) 

J`«ºÅÊ "Õ_ç

XHõ "≥∂ã¨Î~°∞ "Õ_ç

J`«ºO`« "Õ_ç 

ÉèÏQÆO
Ñ¨ÓiÎ^ŒÇ¨Ï#Ñ¨Ù 

ÉÏÇ¨ÏºÉÏQÆO (he) 

áêH˜∆Hõ ^ŒÇ¨Ï#Ñ¨Ù 

=∞^ŒºÉèÏQÆO (Ñ¨ã¨∞Ñ¨Ù)

HÍÅx "≥∞ÿ#Ñ¨Ù 

ÉÏ+¨Ê=ÚÅ∞QÆÅ 

J`«ºO`« Ö’Ñ¨e ÉèÏQÆO 

(#Å∞Ñ¨Ù)

"≥∞ÿ#Ñ¨Ù 

„H˘"˘fiuÎ

Ñ¨ÓiÎ ^ŒÇ¨Ï# ã¨÷Å=Ú (he) Wk „Ñ¨HÍâ◊=O`«"≥∞ÿ# Ñ¨Å∞K«x *ÏfiÖÏ ã¨÷Å=Ú. Wk *ÏfiÅ Ü«∞O^Œe HõO\˜H˜ 

Hõ#|_»x, J`«ºO`« "Õ_ç=O`«"≥∞ÿ# „Ñ¨^Õâ◊=Ú. WHõ¯_» HÍ~°ƒ<£ =∞iÜ«Ú ÃÇ·Ï„_À[<£ Ñ¨ÓiÎQÍ PH©ûHõ~°}=Ú 

K≥Ok, HÍ~°ƒ<£_≥·PÔH·û_£ =∞iÜ«Ú h\˜ Pq~°∞ÅxK«∞Û#∞. 

HÍ~°ƒ<£ + PH˜û[<£  HÍ~°ƒ<£"≥∂<åÔH·û_£ (he *ÏfiÅ)

HÍ~°ƒ<£"≥∂<åÔH·û_£ + PH˜û[<£  HÍ~°ƒ<£_»Ü«∂ÔH·û_»∞ + h~°∞ (Pqi)
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3.4.  WO^èŒ#=ÚÅ ^ŒHõ∆`«

 U^≥·<å XHõ Ñ¨^•~°÷=Ú#∞ =∞O_çOz#Ñ¨Ù_»∞ 

ÖËHõ =∞ˆ~ q^èŒ=ÚQÍ<≥·<å qxÜ≥∂yOK«|_ç#Ñ¨Ù_»∞, 

L+¨‚â◊H˜Îx q_»∞^ŒÅKÕÜ«Ú#@∞¡O_ç# ^•xx 

WO^èŒ#=Ú JO^Œ∞~°∞. H˘Ü«∞º, ã¨Ç¨Ï["åÜ«Ú=Ù, 

ÃÑ„\’Öò, H˜~Àã≤<£, _ôÃãÖò, <ÕÅ ÉÁQÆ∞æ =∞iÜ«Ú 

LpG J#∞#q ™ê^è•~°}=ÚQÍ LÑ¨Ü≥∂yOKÕ 

WO^èŒ#=ÚÅ∞. 

WO^èŒ#=ÚÅ#∞ =∞#=Ú, "≥∂\Ï~°∞ 

"åÇ¨Ï#=ÚÅ∞, Ô~·à◊√§, |ã¨∞ûÅ∞, F_»Å∞ =∞iÜ«Ú 

Ñ¨@=Ú 3.10 qq^èŒ ~°HÍÅ WO^èŒ#=ÚÅ LÑ¨Ü≥∂QÆ=Ú

q=∂#=ÚÅ∞ "≥Ú^ŒÅQÆ∞ Jxfl ~°HÍÖˇ·# J^èŒ∞<å`«# 

~°"å}Ï ™ê^èŒ#=ÚÅÖ’ LÑ¨Ü≥∂yã¨∞Î<åfl=Ú. 

J<ÕHõ Ñ¨i„â◊=∞ÅÖ’ WO^èŒ<åÅ∞ „Ñ¨=ÚY â◊H˜Î 

=#~°∞Å∞QÍ L#flq. q^Œ∞º`«∞Î#∞`«ÊuÎ KÕ¿ã L+¨‚ 

q^Œ∞º`ü ˆHO„^Œ=ÚÅ∞ WO^èŒ<åÅÃÑ· ZO`«QÍ<À 

P^è•~°Ñ¨_»∞K«∞#flq. =∞# WO\’¡ WO^èŒ<åÅ#∞ 

J<ÕHõ „Ñ¨Ü≥∂[<åÅ‰õΩ LÑ¨Ü≥∂yOK«∞K«∞<åfl=Ú.

L^•: =O@KÕÜ«Ú@‰õΩ.

g∞‰õΩ `≥Å∞™ê

108 -  Lz`« JO|∞Öˇ<£û ¿ã=Å∞

101 - Jyfl=∂Ñ¨Hõ ¿ã=Å∞

J`«º=ã¨~° Ñ¨iã≤÷`«∞ÅÖ’ =∞#=Ú g\˜x Ñ≤Å"åe..
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XHõ =∞Oz WO^èŒ#=Ú Ü≥ÚHõ¯ ÅHõ∆}=ÚÅ∞

   3.  ̂ •xx ^ŒÇ≤ÏOz#Ñ¨Ù_»∞, q+¨Ñ¨Ói`«"≥∞ÿ# 

Pq~°∞Å#∞ ÖËHõ á⁄QÆ#∞ ÖËHõ W`«~° K≥_»∞ 

„Ñ¨ÉèÏ==Ú#∞ HõeæOK«∞ Ñ¨^•~°÷=ÚÅ#∞ L`«ÊuÎ 

KÕÜ«∞~å^Œ∞. 

4.  Hõx+¨ì Ñ¨i=∂}=ÚÖ’ á⁄QÆ#∞ ÖËHõ |∂_ç^Œ#∞ 

U~°Ê~°K«=Öˇ#∞.

5.  ̂ •x ÔHÖ’iÑ¶≤H± qÅ∞= JkèHõOQÍ LO_»=Öˇ#∞. 

6.  Jk `«‰õΩ¯= ^ŒÇ¨Ï# LëÈ‚„QÆ`«#∞ Hõey 

=ÙO_»=Öˇ#∞. 

ÔHÖ’iÑ¶≤H± qÅ∞=

WO^èŒ#=ÚÅ∞, ÃÇ·Ï„_ÀHÍ~°ƒ<£Å`À xi‡`«"≥∞ÿ                       

LO\Ï~Ú ^ŒÇ¨Ï# „Ñ¨„H˜Ü«∞Ö’ D ÃÇ·Ï„_ÀHÍ~°ƒ<£Å∞ 

PH©ûHõ~°}=Ú K≥Ok HÍ~°ƒ<£_»Ü«∂ÔH·û_»∞ =∞iÜ«Ú h\˜x 

U~°Ê~°∞™êÎ~Ú. D „Ñ¨„H˜Ü«∞Ö’ L+¨‚=Ú ‰õÄ_® "≥Å∞=_»∞#∞. 

(L+¨‚"≥∂K«Hõ „Ñ¨„H˜Ü«∞)

ÃÇ·Ï„_À HÍ~°ƒ<£ +  PH˜û[<£  

HÍ~°ƒ<£_≥· PÔH·û_»∞ + h~°∞ + L+¨‚ â◊H˜Î 
WO^èŒ#=Ú

WO^èŒ#=Ú Ü≥ÚHõ¯ ã¨fiÉèÏ==Ú#∞ ^•x #∞O_ç 

q_»∞^ŒÅÜÕ∞º L+¨‚â◊H˜Î Ñ¨i=∂}=Ú#∞ |\˜ì x~°‚~ÚOK«=K«∞Û#∞. 

JkèHõ L+¨‚â◊H˜Îx q_»∞^ŒÅ KÕ¿ãk, L`«Î=∞ WO^èŒ#=Ú. 

XHõ H˜Ö’„QÍ=Ú „^Œ=º~åt QÆÅ XHõ WO^èŒ#=Ú#∞ 

PH˜û[<£`À HõeÑ≤ Ñ¨ÓiÎQÍ ^ŒÇ≤ÏOz#Ñ¨Ù_»∞ "≥Å∞=_»∞ L+¨‚â◊H˜Îx 

P WO^èŒ#=Ú Ü≥ÚHõ¯ ÔHÖ’iÑ¶≤H± qÅ∞= Jx JO^Œ∞~°∞. H˘xfl 

™ê=∂#º WO^èŒ#=ÚÅ ÔHÖ’iÑ¶≤H± qÅ∞=Å∞ „H˜Ok 3.3 Ñ¨\˜ìHõÖ’ 

x=fi|_ç#q. 

WO^èŒ#=Ú
ÔHÖ’iÑ¶≤H± qÅ∞= 

(H˜.ˆHÅs/H˜.„QÍ)

H˘Ü«∞º

<ÕÅÉÁQÆ∞æ

HÍeÛ# <ÕÅ ÉÁQÆ∞æ

H˜~Àã≤<£

ÃÑ„\’Öò 

ã¨Ç¨Ï[ "åÜ«Ú=Ù

h\˜ "åÜ«Ú=Ù

ÃÇ·Ï„_À[<£

g∞^äÕ<£

LPG

4000
7000
8000
10,300
11,500
8000-12,000
3000-6000
34,000
13,340
11,900

Ñ¨\˜ìHõ 3.3 

H˘xfl WO^èŒ#=ÚÅ  ÔHÖ’iÑ¶≤H± qÅ∞=Å∞

WO^èŒ#=ÚÅ ~°Hõ=ÚÅ∞

=¸_»∞ ~°Hõ=ÚÅ WO^èŒ#=ÚÅ∞ HõÅ=Ù. Jq Ñ¶¨∞#, „^Œ= =∞iÜ«Ú "åÜ«Ú WO^èŒ#=ÚÅ∞

Ñ¶¨∞# WO^èŒŒ#=ÚÅ∞

<ÕÅÉÁQÆ∞æ, H˘Ü«∞º, ÉÁQÆ∞æ, HÍeÛ#ÉÁQÆ∞æ =∞iÜ«Ú "≥∞ÿ#=Ú "≥Ú^ŒÅQÆ∞#q, ™ê=∂#º=ÚQÍ LÑ¨Ü≥∂yOKÕ 

Ñ¶¨∞# WO^Œ#=ÚÅ∞. Ñ¶¨∞# WO^èŒ#=ÚÅÖ’Ñ¨=ÚÅ∞ „H˜O^Œ x=fi|_ç#q. :
1. "å\˜ ^ŒÇ¨Ï# LëÈ‚„QÆ`« Z‰õΩ¯=QÍ =ÙO_»∞#∞.

2. ^ŒÇ≤ÏOz# `«~åfi`« JkèHõ"≥Ú`«Î=ÚÖ’ á⁄QÆ, |∂_ç^ŒÅ#∞ "≥Å∞=iOK«∞#∞.

3. "å\˜ ÔHÖ’iÑ¶≤H± qÅ∞= `«‰õΩ¯=QÍ =ÙO_»∞#∞.

Jã¨OMÏºHõ~°"≥∞ÿ# Ñ¨^•~°÷=ÚÅ∞ =∞O_ç L+¨‚â◊H˜Îx 

"≥Å∞=iOK«∞#x =∞#HõO^ŒiH© `≥Å∞ã¨∞#∞. HÍh "å\˜Ö’ 

JxflO\˜x WO^èŒ#=ÚÅ∞QÍ LÑ¨Ü≥∂yOK«ÖË=Ú. XHõ 

=∞Oz WO^èŒ#=Ú#‰õΩ =ÙO_»=Åã≤# ÅHõ∆}=ÚÅ∞ H˜O^Œ 

`≥ÅÊ|_ç#q. 

    1.  Jk KÒHõQÍ#∞ =∞iÜ«Ú ã¨∞ÅÉèí=ÚQÍ#∞ 

ÅaèOK«=Öˇ#∞.

    2.   Jk xÅfiÜ«ÚOK«∞@‰õΩ, ~°"å}Ï KÕÜ«Ú@‰õΩ 

=∞iÜ«Ú LÑ¨Ü≥∂yOK«∞@‰õΩ J#∞=ÙQÍ 

LO_»=Öˇ#∞.
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ÃÑ„\’eÜ«∞O (=Ú`«Hõ ÃÇ·Ï„_ÀHÍ~°ƒ<£, #∂<≥Å 

q∞„â◊=∞=Ú) #∞O_ç „QÆÇ≤ÏOÑ¨|_ç# ÃÑ„\’Öò, 

H˜~Àã≤<£ =∞iÜ«Ú _ôÃãÖò J#∞#q ™ê^è•~°}=ÚQÍ 

LÑ¨Ü≥∂yOK≥_ç „^Œ= WO^èŒ#=ÚÅ∞. D^ä≥·Öò 

PÅ¯Ç¨Å∞ ‰õÄ_® XHõ „^Œ= WO^èŒ#"Õ∞. Ô~·Å∞ 

WO[#∞¡, |ã¨∞ûÅ∞ =∞iÜ«Ú ÖÏsÅÖ’ _ôÃãÖò#∞ 

WO^èŒ#=ÚQÍ "å_»∞K«∞<åfl~°∞.

"åÜ«Ú WO^èŒ#=ÚÅ∞

g∞^äÕ<£, HÍ~üƒ<£"≥∂<åÔH·û_£ =∞iÜ«Ú ÃÇ·Ï„_À[<£ 

"≥Ú^ŒÅQÆ∞ "åÜ«Ú=ÙÅ∞ =∞O_Õ ã¨fiÉèÏ==Ú QÆÅq. 

ã¨Ç¨Ï[ "åÜ«Ú=Ù, ÉÁQÆ∞æ"åÜ«Ú=Ù, h\˜ "åÜ«Ú=Ù, 

LpG („^ŒgHõiOK«|_ç# ÃÑ„\’eÜ«∞O "åÜ«Ú=Ù) 

=∞iÜ«Ú r="åÜ«Ú=Ù (¿Ñ_»"åÜ«Ú=Ù) J<Õq 

=∞iH˘xfl "åÜ«Ú WO^èŒ#=ÚÅ∞. Ñ¶¨∞# =∞iÜ«Ú 

„^Œ= WO^èŒ#=ÚÅ HõO>Ë "åÜ«Ú WO^èŒ#=ÚÅ∞ 

"≥∞~°∞ÔQ·#q.

 "åÜ«Ú WO^èŒ#=ÚÅ „Ñ¨Ü≥∂[#=ÚÅ∞ 

• "å\˜ ^ŒÇ¨Ï# LëÈ‚„QÆ`« KåÖÏ `«‰õΩ¯=. 

• Jq Ñ¨ÓiÎQÍ =∞O_»∞#∞ (^ŒÇ¨Ï#=Ú  

 K≥O^Œ∞#∞) =∞ã≤, |∂_ç^Œ =∞iÜ«Ú  

 á⁄QÆÅ<Õ~°Ê~°K«=Ù.

•  "å\˜x KåÖÏ ã¨∞Å|=ÚQÍ#∞ =∞iÜ«Ú 

ˆH∆=∞=ÚQÍ#∞ LÑ¨Ü≥∂yOK«=K«∞Û#∞, 

~°"å}Ï KÕÜ«∞=K«∞Û#∞ =∞iÜ«Ú 

xÅfiÜ«ÚOK«=K«∞Û#∞. 

• "å\˜ ÔHÖ’iÑ¶≤H± qÅ∞= KåÖÏ Z‰õΩ¯=   

    • Jq KÒÔH·#q

ã¨Ç¨Ï[ "åÜ«Ú=Ù 
ÃÑ„\’eÜ«∞O ÉÏ=ÙÅ #∞O_ç ã¨Ç¨Ï[ "åÜ«Ú=Ù 

ÅaèOK«∞#∞. nxÜ«ÚO^Œ∞ ÃÇ·Ï„_ÀHÍ~°ƒ<£Å 

q∞„â◊=∞=Ú (q∞^äÕ<£ =∞iÜ«Ú D^äÕ<£) =ÙO_»∞#∞. 

Wk J`«ºO`« KÒHõQÍ ÅaOKÕ "åÜ«Ú WO^èŒ#=Ú 

JQÆ∞#∞. 

„á⁄_»∂ºã¨~ü "åÜ«Ú=Ù, ÉÁQÆ∞æ "åÜ«Ú=Ù, =∞iÜ«Ú 

h\˜ "åÜ«Ú=Ù. 

„á⁄_»∂ºã¨~ü "åÜ«Ú=Ù, ÉÁQÆ∞æ "åÜ«Ú=Ù =∞iÜ«Ú 

h\˜ "åÜ«Ú=ÙÅ∞ Ñ¨i„â◊=∞ÅÖ’ LÑ¨Ü≥∂QÆÑ¨_Õ 

„Ñ¨=ÚY "åÜ«Ú WO^èŒ#=ÚÅ∞. Wq <ÕÅ ÉÁQÆ∞æ ÖËHõ 

HÍeÛ# ÉÁQÆ∞æ #∞O_ç Åaè™êÎ~Ú. 

LPG (^Œ$gHõiOK«|_ç# ÃÑ„\’eÜ«∞O "åÜ«Ú=Ù)

Wk =O@KÕÜ«Ú@‰õΩ qiqQÍ LÑ¨Ü≥∂QÆÑ¨_»∞ 

"åÜ«Ú WO^èŒ#=Ú. „á⁄¿Ñ<£ (15%) 

=∞iÜ«Ú |∂º>Ë<£ (85%) Å q∞„â◊=∞=Ú#∞ 

Ñ‘_»#=ÚÑ¨Ü≥∂yOz „^ŒgHõiOz#Ñ¨Ù_»∞LpG  
`«Ü«∂~°QÆ∞#∞. Wk JkèHõ ÔHÖ’iÑ¶≤H± qÅ∞=#∞ 

Hõey=ÙO_»∞#∞. H˘kÌ Ñ¨i=∂}=ÚÖ’ W^ä≥·Öò "≥∞~ü 

ˆHÑ¨ì<£ J<Õ XHõ [_» "åÜ«Ú=Ù ‰õÄ_® nx`À ÉÏ@∞ 

KÕ~°Û|_»∞#∞. Wk „Ñ¨`ÕºHõ "åã¨# Hõey LpG Ö’ 

U^≥·<å „™ê==Ú#fl (Leakage) Hõ#∞Q˘#∞@‰õΩ 

gÅQÆ∞#∞. 

r= "åÜ«Ú=Ù (¿Ñ_»"åÜ«Ú=Ù)

 Wk g∞^äÕ<£ =∞iÜ«Ú D^äÕ<£ "åÜ«Ú=ÙÅ 

q∞„â◊=∞=Ú =∞iÜ«Ú "åÜ«Ú WO^èŒ#=ÚÅÖ’ Wk 

KåÖÏ KÒÔH·#k. „QÍ=∞=ÚÖ’  Ñ¨â◊√=ÙÅ∞  Z‰õΩ¯= 

ã¨OYºÖ’ =Ù#flO^Œ∞#, JK«Û@ ¿Ñ_» "åÜ«Ú=Ù 

JkèHõ „Ñ¨ã≤kú K≥O^Œ∞`«∞#flk. nx Ys^Œ∞ q∞QÆ`å 

"å\˜HõO>Ë KåÖÏ `«‰õΩ¯=. 

 

Ñ¨@=Ú 3.11 r= "åÜ«Ú=Ù (¿Ñ_» "åÜ«Ú=Ù) `«Ü«∂~°∞ KÕÜ«Ú@ 
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JkèHõ=∞QÆ∞K«∞#fl WO^èŒ# qxÜ≥∂QÆ=Ú, 
Ñ¨iã¨~°=ÚÅÃÑ· „^Œ∞¢+¨ÊÉèÏ==Ú K«∂Ñ¨Ù 
`«∞#flk. 

1. H˘Ü«∞º, <ÕÅ ÉÁQÆ∞æ, ÃÑ„\’eÜ«∞O 
"≥Ú^ŒÅQÆ∞ Hõ~°ƒ# WO^èŒ#=ÚÅ∞ HÍÅx 
Hõ~°ƒ#Hõ}=ÚÅ#∞ q_»∞^ŒÅ KÕÜ«Ú#∞. 
D ã¨∂Hõ∆‡ Hõ}=ÚÅ∞ „Ñ¨=∂^ŒHõ~°"≥∞ÿ# 
HÍÅ∞+¨º=ÚÅ∞. Wq âßfiã¨ã¨O|O^èŒ"≥∞ÿ# 
P™ê‡ÖÏO\˜ "åº^èŒ∞Å#∞ HõÅ∞QÆ∞*ËÜ«Ú#∞. 

2. D WO^èŒ#=ÚÅ∞ Jã¨OÑ¨ÓiÎQÍ 
^ŒÇ¨Ï#=Ú K≥Ok#Ñ¨Ù_»∞ HÍ~°ƒ<£"≥∂<åÔH·û_£ 
U~°Ê_»∞#∞. Wk KåÖÏ q+¨Ñ¨Ói`«"≥∞ÿ# 
"åÜ«Ú=Ù. =¸ã≤# QÆkÖ’ <ÕÅÉÁQÆ∞æ#∞ 
HÍÅÛ_»O „Ñ¨=∂^èŒHõ~°O. U~°Ê_ç# 
HÍ~°ƒ<£"≥∂<åÔH·û_£ "åÜ«Ú=Ù PQÆkÖ’ 
x„kOK«∞K«∞#fl =º‰õΩÎÅ#∞ K«OÑ¨QÆÅ^Œ∞. 

3. J<ÕHõ WO^èŒ#=ÚÅ∞, 
^ŒÇ≤ÏOK«|_ç#Ñ¨Ù_»∞ Ñ¨iã¨~°=ÚÅÖ’xH˜ 
HÍ~°ƒ<£_≥·PÔH·û_£ "åÜ«Ú=Ù#∞ 
"≥Å∞=~°K«∞#∞. QÍeÖ’ HÍ~°ƒ<£_≥·PÔH·û_»∞ 
QÍ_è»`« JkèHõ"≥∞ÿ#Ñ¨C_»∞ Jk Éèí∂"Õ_çq∞H˜ 
^•i fÜ«Ú#∞. 

4. <ÕÅ ÉÁQÆ∞æ#∞ =∞iÜ«Ú   
_ôÃãÅ∞#∞ =∞O_çOK«∞@=Å# ã¨ÅÊ~ü_» 
Ü«∂ÔH·û_»∞"åÜ«Ú=Ù "≥Å∞=_»∞#∞. Wk 
J`«ºO`« „Ñ¨=∂^ŒHõ~°"≥∞ÿ# "åÜ«Ú=Ù.  
nxx Ñ‘eÛ# TÑ≤i P_»_»O Hõ+¨ì=Ú. Wk 
Ç¨ÏiOK«∞ ã¨fiÉèÏ==Ú QÆÅk. JO`ÕQÍHõ, 
ÃÑ„\’Öò Ü«∞O„`«=ÚÅ∞ <≥·„\’[<£ 
=∞iÜ«Ú QÆO^èŒHõ=Ú Ü≥ÚHõ¯ "åÜ«Ú 
PÔH·û_»∞ÅxK«∞Û#∞. Wq =~°¬Ñ¨Ù h\˜Ö’ 
Hõiy P=∞¡=ÚÅ <Õ~°Ê~°K«∞#∞. J@∞=O\˜ 
=~°¬=Ú#∞ P=∞¡ =~°¬=Ú JO^Œ∞~°∞. Wk 
Ñ¨O@Å‰õΩ, Éèí=#=ÚÅ‰õΩ =∞iÜ«Ú 
=∞$uÎHõ‰õΩ Ç¨xHõ~°"≥∞ÿ#k. 

Hõ$`«º=Ú 3.5

H˜Ok "å\˜x Ñ¶¨∞#, „^Œ= 

=∞iÜ«Ú "åÜ«Ú WO^èŒ#=ÚÅ∞QÍ 

=sæHõiOK«∞=Ú. : ÃÑ„\’Öò, <ÕÅÉÁQÆ∞æ, 

H˘Ü«∞º, #∂<≥, =º~°÷Ñ¨^•~°÷=ÚÅ∞, 

ã¨Ç¨Ï["åÜ«Ú=Ù, LpG HÍeÛ# <ÕÅ 

ÉÁQÆ∞æ, h\˜ "åÜ«Ú=Ù, ÉÁQÆ∞æ, H˜~Àã≤<£ 

Éèí∂ "å`å=~°}=Ú Ü≥ÚHõ¯ LëÈ‚„QÆ`«Ö’ ÃÑ~°∞QÆ∞^ŒÅ#∞ 

Éèí∂q∞ "Õ_≥‰õΩ¯@ JO^Œ∞~°∞. nx Ñ¶¨e`«=ÚQÍ 

^èŒ$=„áêO`«=ÚÅÖ’x =∞OK«∞H˘O_»Å∞ Hõ~°∞QÆ∞#∞. ã¨=Ú„^Œ 

h\˜ =∞@ì=Ú ÃÑ~°∞QÆ∞#∞. ã¨=Ú„^Œ f~° „áêO`«=ÚÅO^Œ∞ 

=~°^ŒÅ∞ ã¨OÉèíqOK«∞#∞. Ö’`«@∞ìf~° „áêO`«=ÚÅ∞ 

âßâ◊fi`«=ÚQÍ =ÚxyáÈÜÕ∞ „Ñ¨=∂^Œ=Ú á⁄Oz=Ù#flk.  

Ñ¨@=Ú 3.13 Éèí∂q∞ "Õ_≥‰õΩ¯@

Éèí∂q∞ "Õ_≥‰õΩ¯@ 

"≥∂\Ï~°∞ "åÇ¨Ï#=ÚÅO^Œ∞, WO^èŒ#=ÚÅ∞QÍ "å_Õ 

_ôÃãÖò =∞iÜ«Ú ÃÑ„\’Öò |^Œ∞Å∞QÍ WÑ¨Ù_»∞ cNG 
(ã¨OÑ‘_»º=Ú QÍqOÑ¨|_ç# ã¨Ç¨Ï[ "åÜ«Ú=Ù)#∞ 
"å_»∞K«∞<åfl~°∞. ZO^Œ∞Hõ#QÍ cNG `«‰õΩ¯="≥∂`å^Œ∞Ö’ 
Ç¨xHõ~°"≥∞ÿ# Ñ¨^•~°÷=ÚÅ#∞`«ÊuÎ KÕÜ«Ú#∞. cNG 

J#∞#k â◊√kÌKÕÜ«∞|_ç# WO^èŒ#=Ú.  

Ñ¨@=Ú 3.12 P=∞¡ =~°¬=Ú U~°Ê_»∞@

3.5. WO^èŒ#=ÚÅ∞ =∞iÜ«Ú Ñ¨iã¨~åÅ∞

Sox

Nox

P=∞¡ =~°¬=Ú U~°Ê_»∞@

P=∞¡ =~°¬=Ú

„H˜Ok #∞O_ç 
"≥Å∞=_ç# â◊H˜Î

Éèí∂q∞ #∞O_ç 
"≥Å∞=_ç# 
L+¨‚=Ú

ã¨=Ú„^Œ=Ú 
#∞O_ç "≥Å∞=_ç# 

L+¨‚=Ú

K≥@∞¡ Ñ¨_çáÈ=Ù@ =Å# 
HÍ~°ƒ<£_≥·PÔH·û_»∞ =∞~°ÖÏ 
"å`å=~°}=ÚÖ’xH˜ 

KÕ~°∞@

tÖÏ[ WO^èŒ#=ÚÅ∞ 
=∞O_»∞@ (<ÕÅ ÉÁQÆ∞æ, 
#∂<≥ "≥Ú^ŒÅQÆ∞#q) 

=Å# JkèHõ "≥∂`å^Œ∞Ö’ 
HÍ~°ƒ<£_≥·PÔH·û_»∞ 

"å`å=~°}O Ö’xH˜ 
KÕ~°∞#∞.

L+¨‚=Ú

HÍ~°¡#∞O_ç 
"å`å=~°}=ÚÖ’xH˜ 

HÍ~°ƒ<£_≥·PÔH·û_»∞ 
KÕ~°_»=Ú

q^Œ∞º`ü ˆHO„^Œ=Ú 
HÍ~°ƒ<£_»Ü«∂ÔH·û_»∞ 
Ü≥ÚHõ¯ „Ñ¨^è•# 

[#Hõ=Ú

"å`å=~°}=ÚKÕ 
Ñ¨~å=~°Î#=Ú 

K≥OkOK«|_ç# â◊H˜Î

ã¨∂~°º~°t‡

"å`å=~°}=ÚÖ’x HÍ~°ƒ<£_≥·PÔH·û_»∞ 
KÕ`« „QÆÇ≤ÏOÑ¨|_ç# L+¨‚=Ú
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I.  ã¨iÜ≥ÿ∞# ã¨=∂^è•#=Ú#∞ ZOÑ≤HõKÕã≤ „"åÜ«Ú=Ú.

a) ^ŒÇ¨Ï# ã¨=∞Ü«∞OÖ’ HÍOu`ÀÉÏ@∞ _________ "≥Å∞=_»∞#∞.

i) L+¨‚O ii) *ÏfiÅ      iii) QÍe  iv) UnHÍ^Œ∞

b) ã¨∞ÅÉèí=ÚQÍ =∞O@ÅO@∞H˘<Õ "å\˜x  _________ Ñ¨^•~åúÅ∞ JO^Œ∞~°∞.

i)  [fiÅ#je ii) ^ŒÇ¨Ï#=Ú K≥O^Œx Ñ¨^•~°ú=Ú  iii) ÉèÏ~°    iv) `ÕeHõ

c) LPG   _________ ,  _________ Å q∞„â◊=∞=Ú

i) g∞^èÕ<£ =∞iÜ«Ú „áÈ¿Ñ<£    ii) „áÈ¿Ñ<£ =∞iÜ«Ú |∂º>Ë<£

iii) |∂º>Ë<£ =∞iÜ«Ú g∞^èÕ<£     iv) UnHÍ^Œ∞

d)  W#∞=Ú „`«∞Ñ¨ÙÊ Ñ¨@∞ì@  _________ ^ŒÇ¨Ï#=Ú#‰õΩ L^•Ç¨Ï~°}=∞QÆ∞#∞.

ii) =∞O^Œ      ii) "ÕQÆ                   iii) Ü«∂^Œ$zÛùHõ   iv) Jã¨OÑ¨ÓiÎ

e) _________ ^ŒÇ¨Ï<åxH˜ ÉÏQÆ∞QÍ `À_»Ê_»∞`«∞Ok.

i) PH˜û[<£ ii)HÍ~°ƒ<£_≥·PÔH·û_£     iii)ÃÇ·Ï„_À[<£            iv) <≥·„\’[<£

f) ÃÑ„\’Å∞ XHõ_________
i) Ñ¶¨∞# WO^èŒ#=Ú   ii) =∞Oz [fiÅ#je

iii) ^ŒÇ¨Ï#je HÍ^Œ∞   iv) `«‰õΩ¯= [fiÅ# ã¨fiÉèÏ==Ú QÆÅ Ñ¨^•~°úO.

II.  MÏmÅ#∞ Ñ¨ÓiOÑ¨Ù=Ú:

a)  WO^èŒ#=Ú =∞O_»∞H˘<Õ Hõx+¨ì LëÈ‚„QÆ`«#∞  _________ JO\Ï~°∞.

(^ÕÇ¨Ï LëÈ‚„QÆ`«/ [fiÅ# LëÈ‚„QÆ`«)

b)  #∂<≥ =∞O@<å~°∞Ê@‰õΩ _________LÑ¨Ü≥∂QÆÑ¨_»∞#∞.

(h~°∞/á¶È"≥∞ÿ\ò)

c)  1 H˜.„QÍ. WO^èŒ<åxfl Ñ¨ÓiÎQÍ =∞O_çOz#Ñ¨Ù_»∞ "≥Å∞=_Õ L+¨‚â◊H˜Îx _________
JO\Ï~°∞.

(ÔHÖ’~°Ñ¶≤H± qÅ∞=/ [fiÅ# qÅ∞=)

III.  ã¨iÜ≥ÿ∞# „Ñ¨=K«#=Ú#∞ 'J=Ù#∞— JxÜ«Ú, `«ÃÑ·Ê# „Ñ¨=K«#=Ú#∞ 'HÍ^Œ∞— JxÜ«Ú K≥Ñ¨ÊO_ç. `«ÃÑ·Ê# 

„Ñ¨=K«<åÅ#∞ ã¨iÜ≥ÿ∞# „Ñ¨=K«<åÅ∞QÍ =∂iÛ „"åÜ«∞O_ç.

       a) "ÕQÆ ^ŒÇ¨Ï#OÖ’, L+¨‚„Ñ¨"Õ∞Ü«∞O ÖË‰õΩO_® Ñ¨^•~åúÅ∞ =∞O@ÅO@∞H˘O\Ï~Ú.

       b) h\˜#∞Ñ¨Ü≥∂yOz Jxfl ~°HÍÅ =∞O@Å<å~°Ê=K«∞Û#∞.

       c) XHõ *ÏfiÅÖ’ „Ñ¨HÍâ◊~°Ç≤Ï`« *ÏfiÅ ÉèÏQÆO J`«ºkèHõ "Õ_çq∞x HõeyÜ«ÚO@∞Ok. 

       d) XHõ =∞Oz WO^èŒ#=Ú `«‰õΩ¯= ÔHÖ’iÑ¶≤H± qÅ∞=#∞ HõeyÜ«ÚO@∞Ok.

IV. D „H˜Ok "å\˜x [`«Ñ¨~°K«∞=Ú.

    1)  QÆO^èŒHõ=Ú =∞iÜ«Ú <≥·„\’[<£ PÔH·û_»∞Å∞      - „Ñ¨HÍâ◊=O`«"≥∞ÿ# *ÏfiÅ

    2)  r= "åÜ«Ú=Ù                                - „Ñ¨HÍâ◊~°Ç≤Ï`« *ÏfiÅ

    3)  W^ä≥·Öò PÅ¯Ç¨Öò                - P=∞¡=~°¬=Ú

    4)  Ñ¨ã¨∞Ñ¨Ù ~°OQÆ∞ *ÏfiÅ        - "åÜ«Ú WO^èŒ#=Ú

    5)  he~°OQÆ∞ *ÏfiÅ       - „^Œ= WO^èŒ#=Ú

=¸ÖÏºOHõ#=Ú
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V.    +¨i‡ÖÏ‰õΩ „H˜O^Œ W=fi|_ç# Ñ¨^•~°÷=ÚÅ∞ ÉÏQÍ ̀ ≥Å∞ã¨∞#∞. P"≥∞ "å\˜x =∞O_Õq =∞iÜ«Ú =∞O_»xqQÍ 

=sæHõ~°} KÕÜ«Ú@Ö’ g∞~°∞ P"≥∞‰õΩ ã¨Ç¨Ü«∞=Ú KÕÜ«∞O_ç. 

ZO_ç# P‰õΩÅ∞, ÃÑ„\’Å∞, ~°|ƒ~°∞Q˘@ì=Ú, ã¨∞^ŒÌ=ÚHõ¯, HÍy`«=Ú 

VI.  #∂<≥ =Å¡ U~°Ê_ç# =∞O@Å#∞ áÈ"≥∞ÿ\ò#∞Ñ¨Ü≥∂yOz xÜ«∞O„uOK«=K«∞Û#∞. #∂<≥ =∞O@Å#∞ 

xÜ«∞O„uOK«∞@‰õΩ h\˜x LÑ¨Ü≥∂yOK«~å^Œ∞. ZO^Œ∞=Å#<À q=iOK«∞=Ú. 

VII. HÍ~°}q∞=fiO_ç. 
a) q^Œ∞º`ü ™ê^èŒ#=ÚÅ =Å¡ U~°Ê_ç# =∞O@Å#∞ xÜ«∞O„uOK«∞@‰õΩ h\˜x "å_»~å^Œ∞. 

b) Ñ¶¨∞# WO^èŒ#=ÚÅHõO>Ë "åÜ«Ú WO^èŒ#=ÚÅ∞ "Õ∞Öˇ·#q.

      c)  H˘Ü«∞º á⁄@∞ì, ÃÑ^ŒÌ H˘Ü«∞º k"≥∞‡Å HõO>Ë ã¨∞ÅÉèíOQÍ =∞iÜ«Ú `˘O^Œ~°QÍ =∞O@

ÅO@∞H˘O@∞Ok.

      d) H˘Ü«∞º HõO>Ë H˜~Àã≤<£ `˘O^Œ~°QÍ =∞O@ÅO@∞H˘O@∞Ok.

VIII.  =∞¿ÇÏ+π =∞iÜ«Ú Ö’ˆH+π XHõ cHõ~°∞Ö’ h\˜x "Õ_çKÕÜ«Ú „Ñ¨Ü≥∂QÆ=Ú#∞ KÕÜ«ÚK«∞<åfl~°∞. =∞¿ÇÏ+π 

„H˘"˘fiuÎ Ü≥ÚHõ¯ Ñ¨ã¨∞Ñ¨Ù~°OQÆ∞ *ÏfiÅ „Ñ¨^Õâ◊=Ú#‰õΩ ̂ ŒQÆæ~°QÍ cHõ~°∞#∞ =ÙOKå_»∞. Ö’ˆH+π, he~°OQÆ∞ 

ÉÏÇ¨Ïº*ÏfiÖÏ „Ñ¨^Õâ◊=Ú#‰õΩ ^ŒQÆæ~°QÍ cHõ~°∞#∞ =ÙOKå_»∞. Z=i cHõ~°∞Ö’x h~°∞ `˘O^Œ~°QÍ 

"Õ_≥‰õΩ¯#∞?

IX.  H˜O^Œ `≥eÊ# „Ñ¨u q+¨Ü«∞=Ú#O^Œ∞ =∞O@Å#∞ U q^èŒ=ÚQÍ <åÔ~Ê^Œ=Ù? g∞~°∞ ZOÑ≤Hõ KÕã¨∞H˘#fl 

Ñ¨^ŒÌu ã¨iÜ≥ÿ∞#^Œx x~°∂Ñ≤OK«∞=Ú. 

1) XHõ QÍA Ñ¨ÅHõ Ü«∞O^Œe #∂<≥‰õΩ =∞O@ JO@∞H˘#flk.

2) XHõ ^Œ∂k kO_»∞‰õΩ =∞O@ JO@∞H˘#flk.

3) XHõ H˘Ü«∞º `«Å∞Ñ¨Ù=∞O_»∞K«∞#flk. 

4) XHõ q^Œ∞º`ü =∞O@

X.  D „H˜Ok "å\˜x Ñ¶¨∞#, „^Œ= =∞iÜ«Ú "åÜ«Ú WO^èŒ<åÅ∞QÍ =sæHõiOK«»O_ç.

         ÃÑ„\’Å∞, <ÕÅÉÁQÆ∞æ, H˘Ü«∞º, #∂<≥, ã¨Ç¨Ï[ "åÜ«Ú=Ù, LPG, ÉÁQÆ∞æ, h\˜ "åÜ«Ú=Ù,           

náêOQÍ~°=Ú, H˜~Àã≤<£.

 Ñ¶¨∞# WO^èŒ#O       „^Œ= WO^èŒ#O        "åÜ«Ú WO^èŒ#O

XI.  „H˜Ok WO^èŒ#=ÚÅ ^èŒ~å‡Å#∞ áÈÅÛO_ç. D „H˜Ok „Ñ¨â◊flÅ<å^è•~°OQÍ KÕã¨∞H˘x =∞Oz WO^èŒ<åxfl 

ZOÑ≤Hõ KÕÜ«∞O_ç.

           i) <ÕÅÉÁQÆ∞æ       ii) H˜~Àã≤<£        iii) LPG
          *  Jk ZO`« L+¨‚â◊H˜Îx "≥Å∞=iã¨∞ÎOk?    (Ñ¨\˜ìHõ 3.3 #∞ LÑ¨Ü≥∂yOK«O_ç)

         *  Jk HÍÅ∞ëêºxfl U~°Ê~°∞ã¨∞ÎO^•?

         *  Jk ã¨∞ÅÉèíOQÍ ^˘~°∞‰õΩ`«∞O^•?

          *   ̂ •xfl xÅfiÜ«ÚOK«∞@‰õΩ =∞iÜ«Ú ~°"å}Ï KÕÜ«Ú@‰õΩ ã¨∞ÅÉèí™ê è̂Œº=∂ =∞iÜ«Ú ã¨∞~°H∆̃̀ «=∂?

         *  Jk ZO`« Ys^≥·#k?
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XII. D „H˜Ok q+¨Ü«∂ÅÃÑ· K«iÛOK«O_ç.

        a) tÖÏ[ WO^èŒ<åÅHõO>Ë r= WO^èŒ<åÅ∞ =∞Oz „Ñ¨`åº=∂flÜ«∞=∂?

        b)  H˜~°}[#º ã¨OÜ≥∂QÆ „H˜Ü«∞‰õΩ HÍ~°ƒ<£ _»Ü«∂ÔH·û_£ J=ã¨~°"Õ∞ J~Ú#Ñ¨Ê\˜H© Jk Éèí∂QÀà◊   

"Õ_çq∞x HõÅ∞QÆ*Ëã¨∞ÎOk.

                                                Ü«∞`«fl=Ú

1)  g∞~°∞O_Õ „Ñ¨^Õâ◊=ÚÖ’x 5 WO_»¡#∞ Ñ¨ijeOK«O_ç. Zxfl ‰õΩ@∞O|=ÚÅ"å~°∞, LpG H˜iã≤<£, q^Œ∞ºK«ÛùH˜Î, 

H˘Ü«∞º, r="åÜ«Ú=Ù =∞iÜ«Ú Ñ¨â◊√=ÙÅ ¿Ñ_»#∞ WO^èŒ#=ÚÅ∞QÍ "å_»∞K«∞<åfl~À ÖˇH˜¯OK«O_ç =∞iÜ«Ú 

H˜O^Œ x=fi|_ç# Ñ¨\˜ìHõÖ’ `«y# =~°∞ã¨Ö’ \˜H± ( ) KÕÜ«∞O_ç. 

WO^èŒ#=ÚÅ 
ÅHõ∆}=ÚÅ∞

WO^èŒ#=ÚÅ ~°Hõ=ÚÅ∞

LpG H˜~Àã≤<£ q^Œ∞º`ü H˘Ü«∞º r= "åÜ«Ú=Ù Ñ¨â◊√=ÙÅ ¿Ñ_»

á⁄QÆ U~°Ê_»∞@

QÆi+¨ì=Ú

"≥∂™êÎ~°∞

Hõx+¨ì=Ú

q∞ye# =º~°÷ 
Ñ¨^•~°÷=Ú 
U~°Ê_»∞@

QÆi+¨ì=Ú

"≥∂™êÎ~°∞

Hõx+¨ì=Ú

PÇ¨~°=Ú#∞ 
=O_»∞@‰õΩ 

Ñ¨@∞ì 
ã¨=∞Ü«∞=Ú

Z‰õΩ¯=

"≥∂™êÎ~°∞

`«‰õΩ¯=

WO^èŒ#Ñ¨Ù 

Ys^Œ∞

Ys^≥·#k

"≥∂™êÎ~°∞

`«‰õΩ¯"≥·#k

WO\˜ Ü«∞[=∂#∞Å∞ WzÛ# ^Œ`åÎOâ◊=Ú =∞iÜ«Ú g∞ Ñ¨ijÅ#Å<å^è•~°=ÚQÍ KÕã¨∞H˘x g∞ 

WO\˜H˜, ZÖÏO\˜ WO^èŒ#=ÚÅ#∞ Z#∞flH˘O\Ï~°∞? ZO^Œ∞=Å#?

WO\˜ Ü«∞[=∂x ¿Ñ~°∞ : WO\˜ <≥O|~°∞ :

 further reference

 

 

 

 
Websites

http://www.einstrumentsgroup.com

http://www.en.wikipedia.org/wiki/combsustion

http://www.chem.csustan.edu./consumer/fuels

Places of scientific importance for visit:

1.  murugappa chettiyar Research centre, tharamani, chennai. 

2. A Fire and Rescue station.

Books

1. chemistry Facts, patterns and principles - Kneen, Rogers and    
   Simpson (ELBS), the language book  society

2. Frame work of Science –  paddy Gennom, oxford University press, New Delhi 



4.1. L+¨‚=Ú (HEAt)

XHõ áê„`«Ö’ L#fl "Õ_çh\˜Ö’ ã‘ìÅ∞ K≥OKå#∞ LOK«O_ç.  g∞~°∞ Uq∞ QÆ=∞x™êÎ~°∞? H˘xfl xq∞+¨=ÚÅ 

`«~°∞"å`« ã‘ìÅ∞ K≥OKå KåÖÏ "Õ_≥H˜¯Ü«ÚO@∞Ok.  Uq∞ [iyOk? "Õ_çh\˜ #∞O_ç L+¨‚â◊H˜Î K≥OKå‰õΩ 

=∂iÊ_ç K≥O^Œ∞`«∞Ok. =∞OK«∞=ÚHõ¯#∞ `å‰õΩ#Ñ¨Ù_»∞ K«Å¡x J#∞Éèí∂ux á⁄O^ŒQÆÅ~°∞.  WK«Û@ L+¨‚â◊H˜Î 

=∞# â◊s~°=Ú #∞O_ç =∞OK«∞ =ÚHõ¯‰õΩ =∂iÊ_ç K≥Ok#k. .

HÍ|\˜ì, ''"Õ_ç =ã¨∞Î=Ù #∞O_ç K«Å¡x =ã¨∞Î=Ù‰õΩ =∂iÊ_ç J=QÆey, K«Å¡^Œ#=Ú ÖË^• "≥K«Û^Œ#=Ú J<Õ 

J#∞Éèí∂ux HõeyOK«QÆÅ â◊H˜Îx L+¨‚=Ú JO^Œ∞~°∞.—— 

  4.1.1. L+¨‚ [#Hõ=ÚÅ∞ (SoURcES oF HEAt:)

  1. ã¨∂~°∞º_»∞ (the sun)

ã¨∂~°∞º_»∞ HÍOuxK«∞Û#∞.  ã¨∂~°∞º_»∞ L+¨‚=Ú#∞ WK«∞Û<å?  

1.  ã¨∂~°ºHÍOu Ñ¨_Õ@@∞¡ XHõ Ö’Ç¨ÏÑ¨Ù =ÚHõ¯#∞OK«O_ç. H˘kÌ 

x=Ú+¨=ÚÅ `«~°∞"å`« P Ö’Ç¨ÏÑ¨Ù =ÚHõ¯#∞ `åHõO_ç. 

U"≥∞ÿ<å =∂~°∞Ê#∞ QÆ=∞xOzu~å? J=Ù#∞, P =ã¨∞Î=Ù 

"Õ_≥‰õΩ¯`«∞Ok. 

2.  ã¨∂~°º~°t‡Ö’ H˘kÌ¿ãÑ¨Ù xÅ|_»O_ç. g∞ `«Å#∞ `åHõO_ç. 

g∞‰õΩ "Õ_çQÍ JxÑ≤ã¨∞ÎO^•?  

3.  =∞#=Ú =∞^è•ºÇ¨Ïfl ã¨=∞Ü«∞=ÚÅÖ’ K≥Ñ¨CÅ∞ ÖË‰õΩO_® 

#_»=QÆÅ=∂? <ÕÅ KåÖÏ "Õ_çQÍ LO@∞Ok. HÍ=Ù# =∞#‰õΩ 

J™œHõ~°º=ÚQÍ LO@∞Ok. 

2. ^ŒÇ¨Ï#=Ú (combustion)

ÉÁQÆ∞æ, H˜~Àã≤<£ "≥Ú^ŒÅQÆ∞ Ñ¨^•~°÷=ÚÅ#∞                           

=∞O_çOK«∞#Ñ¨Ù_»∞ L+¨‚=Ú L`«ÊuÎ J=Ù`«∞Ok. 

    g\˜x 'tÖÏ[ WO^èŒ#=ÚÅ∞ (fossil fuels) JO^Œ∞~°∞. 

UÅ#QÍ, Wq q∞eÜ«∞#¡ ã¨O=`«û~°=ÚÖ‰õΩ =Ú#∞Ñ¨Ù 

(K«xáÈ~Ú) Éèí∂q∞Ö’`«∞Å‰õΩ ‰õÄ~°∞‰õΩáÈ~Ú# "≥ÚHõ¯Å∞ 

=∞iÜ«Ú [O`«∞=ÙÅ =∞$`«^ÕÇ¨Ï=ÚÅ xˆH∆Ñ¨=ÚÅ #∞O_ç 

`«Ü«∂Ô~·#q. 

  ã¨∂~°∞º_»∞ =∞#‰õΩ „Ñ¨u ÃãHõ#∞‰õÄ 3.8x1026 *∫ÖòÅ L+¨‚â◊H˜Îx 
Wã¨∞Î#flk.   ã¨∂~°∞ºxÖ’ [~°∞QÆ∞ ˆHO„^ŒHõ ã¨Ob# K«~°ºÅ ^•fi~å D L+¨‚=Ú 
L`«ÊuÎ J=Ù`«∞Ok.

ã¨∂~°∞º_»∞ L+¨‚â◊H˜ÎH˜ =¸ÖÏ^è•~°=Ú.  ã¨∂~°∞º_»∞ ÖË‰õΩO_® Éèí∂q∞ÃÑ· 
r=~åâ◊√Å∞ rqOK«ÖË=Ù. 

™ÈÖÏ~ü ‰õΩHõ¯~°∞¡ =∞iÜ«Ú ™ÈÖÏ~ü Ç‘Ï@~°∞¡ ™œ~°â◊H˜Îx LÑ¨Ü≥∂yOz 
Ñ¨xKÕ™êÎ~Ú. â◊H˜Î Ü≥ÚHõ¯ „Ñ¨=∂}=Ú *∫Öò (j)

g∞‰õΩ `≥Å∞™ê

Ñ¨@=Ú 4.1 ã¨∂~°∞º_»∞

Ñ¨@=Ú4.2. ÉÁQÆ∞æ =∞O_»∞@ 
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3. Ñ¶¨∞~°¬} (Friction)

K«eHÍÅ=ÚÖ’ "å`å=~°}=Ú KåÖÏ K«Å¡QÍ LO@∞Ok. 

=∞# J~°KÕ`«∞Å#∞ ~°∞kÌ`Õ Jq "≥K«Û^Œ#=Ú#∞ á⁄O^Œ∞`å~Ú. 

=∞#=Ú ~°∞^ÕÌ "ÕQÆ=Ú#∞ ÃÑOz`Õ "≥K«Û^Œ#=Ú ‰õÄ_® 

JkèHõ=∞ø`«∞Ok.  Ô~O_»∞ =ã¨∞Î=ÙÅ#∞ XHõ^•x`À XHõ\˜ 

~°∞kÌ#Ñ¨Ù_»∞ ÖËHõ ~åÑ≤_çH˜  QÆ∞iKÕã≤#Ñ¨Ù_»∞ Ñ¶¨∞~°¬} =Å# 

L+¨‚=Ú L`«ÊuÎ J=Ù`«∞Ok.

Ñ¨Ù~å`«# =∂#=ÙÅ∞ Ñ¶¨∞~°¬} ã¨Ç¨Ü«∞=Ú`À xÑ¨C#∞ 

U~°ÊiKå~°∞. "å~°∞ Ô~O_»∞ K≥‰õΩ=Ú‰õΩ ~åà◊§#∞ (flint stones) 
~°∞kÌQÆ∂_® xÑ¨C#∞ LuÊuÎ KÕÃã_ç"å~°∞. 

4. q^Œ∞º`ü „Ñ¨"åÇ¨Ï=Ú (Electric current)

XHõ q^Œ∞º`ü "åÇ¨ÏHõ=Ú QÆ∞O_® 

q^Œ∞º`«∞Î „Ñ¨=Ç≤ÏOKÕ@Ñ¨Ù_»∞ L+¨‚=Ú L`«ÊuÎ 

J=Ù`«∞Ok.  L^•: h\˜Ç‘Ï@~°∞, W¢ã‘ÎÃÑ>ˇì, 

q^Œ∞º`ü ‰õΩOÑ¨\˜

Ñ¨@=Ú 4.4 J_»q =∞O@Å∞

Ñ¨@=Ú 4.3  xÑ¨C#∞ L`«ÊuÎ KÕÜ«Ú@

Hõ$`«º=Ú 4.1                                                                                         <Õ#∞ KÕ™êÎ#∞

<å‰õΩ HÍ=Åã≤#q:  =¸_»∞ áê„`«Å∞, =∞OK«∞=Öˇ K«Å¡QÍ#∞#fl h~°∞, "Õ_çh~°∞, ‰õΩàÏ~Ú h~°∞.

1. =¸_»∞ áê„`«Å#∞ fã¨∞H˘O\˜x. XH˘¯Hõ¯ ^•xÖ’ K«Å¡QÍ#∞#fl h\˜x, "Õ_ç h\˜x =∞iÜ«Ú 

‰õΩàÏ~Ú h\˜x xOÑ≤ux.

2.  <å XHõ KÕux K«Å¡x h\˜Ö’#∞, WOH˘Hõ KÕux "Õ_ç h\˜Ö’#∞ H˘xfl xq∞+¨=ÚÅáê@∞ LOzux.

3.  Ô~O_»∞ KÕ`«∞Å#∞ |Ü«∞@‰õΩ fã≤ ‰õΩàÏ~Ú h\˜Ö’ =ÚOzux.

4.  K«Å¡\˜ h\˜Ö’ LOz# KÕ~ÚH˜ ‰õΩàÏ~Ú h~°∞ "≥K«ÛQÍ JxÑ≤OK«_®xfl QÆ=∞xOzux. JÖÏˆQ, 

"Õ_çh\˜Ö’ LOz# KÕ~ÚH˜ ‰õΩàÏ~Ú h~°∞ K«Å¡QÍ JxÑ≤OK«∞K«∞#flk.

5. D Hõ$`«ºO #∞O_ç, ˆH=ÅO ã¨Ê~°≈ *Ï˝#O ã¨Ç¨Ü«∞O`À XHõ =ã¨∞Î=Ù HõeyÜ«Ú#fl L+¨‚â◊H˜Î 

Ñ¨i=∂}=Ú#∞ YzÛù`«OQÍ K≥Ñ¨ÊÖË=∞x `≥Å∞ã¨∞H˘O\˜x.

Ñ¨@=Ú 4.5 q^Œ∞º`ü ‰õΩOÑ¨\˜

L+¨‚ â◊H˜Îx HõO\˜`À K«∂_»ÖË=Ú HÍx, ^•xx 

J#∞ÉèíqOK«QÆÅ=Ú. 

4.1.3. "Õ_ç =∞iÜ«Ú K«Å¡x =ã¨∞Î=ÙÅ∞
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L+¨‚=∂Ñ¨Hõ=Ú (thermometer)

"≥K«Û^Œ#=Ú ÖËHõ K«Å¡^Œ#=Ú J#∞ *Ï˝#=ÚÅ∞ 

(J#∞Éèí∂`«∞Å∞) ™ê¿ÑHõ∆"≥∞ÿ#q. HÍ=Ù# LëÈ‚„QÆ`«#∞ 

H˘Å∞K«∞@‰õΩ =∞#=Ú ̂ äŒ~å‡g∞@~°∞#∞ "å_»∞^Œ∞=Ú. 

^äŒèŒ~å‡g∞@~°∞ U q+¨Ü«∞=Ú#∞ P^è•~°=ÚQÍ 

KÕã¨∞H˘x xi‡OK«|_»∞`«∞Ok? 

 Hõ$`«º=Ú 4.2                   <Õ#∞ KÕ™êÎ#∞

<å‰õΩ HÍ=Åã≤#q: QÍA ã‘™ê, XO\˜ ~°O„^èŒÑ¨Ù      

a~°_®, ã≤~å(ink), ã¨#flx QÍA Q˘@ì=Ú.

1.   XHõ QÍA ã‘™êÖ’ H˘O`« ã≤~å#∞ fã¨∞H˘x 

^•xx h\˜`À xOÑ≤ux. 

2.   XHõ XO\˜ ~°O„^èŒÑ¨Ù a~°_®`À ̂ •xx QÆ\˜ìQÍ 

=¸ã≤ux. ~°O„^èŒ=Ú QÆ∞O_® ã¨#flx QÍA 

Q˘@ì=Ú#∞ ^Œ∂iÛux.

3.  D ã‘™ê#∞ =∞ã¨Å∞K«∞#fl h~°∞QÆÅ áê„`«Ö’ 

LOzux. QÍA Q˘@ì=Ú QÆ∞O_® ã≤~å =~°‚Ñ¨Ù 

h~°∞ ÃÑ·H˜ ZQÆ„ÉÏ‰õΩ@#∞ QÆ=∞xOzux.

4.  ã‘™êÖ’x h~°∞ "Õ_ç =Å# "åºHÀK«=Ú 

K≥O^Œ∞`å~Ú. JO^Œ∞=Å# QÍA           

D ã¨∂„`«=Ú#∞ P^è•~°=ÚQÍ KÕã¨∞H˘x 

L+¨‚=∂Ñ¨Hõ=Ú xi‡OK«|_ç#k. 

KåÖÏ =~°‰õΩ Jxfl ̂ Œ∂~°^Œi≈x (tV) Kèå#ÖòÅÖ’ 

"å~°ÎÅ∞ =ÚyOKÕ@Ñ¨Ù_»∞ =ÚYº Ñ¨@ì}=ÚÅÖ’ P 

~ÀA #"≥∂^≥·# QÆi+¨ª =∞iÜ«Ú Hõx+¨ª LëÈ‚„QÆ`«Å#∞ 

`≥eÜ«∞*Ë™êÎ~°∞. LëÈ‚„QÆ`«#∞ H˘xfl Kèå#ÖòÅÖ’ 

Ããe¬Ü«∞ãπ (celsius)  J#∞ Ñ¨^Œ=Ú`À ̀ ≥Å∞Ñ¨Ù^Œ∞~°∞.  

=∞iH˘xfl Kèå#ÖòÅÖ’ á¶ê~°<£Ç‘Ï\ò (Fahrenheit) 
J#∞ Ñ¨^Œ=Ú#∞ LÑ¨Ü≥∂y™êÎ~°∞. D Ô~O_çO\˜H© 

ÉèË^Œ"Õ∞k? Ããe¬Ü«∞ãπ =∞iÜ«Ú á¶ê~°<£Ç‘Ï\ò J#∞#q 

LëÈ‚„QÆ`«#∞ H˘Å∞K«∞@‰õΩ "å_»|_»∞ „Ñ¨=∂}=ÚÅ∞.  

L+̈‚=∂Ñ̈Hõ=ÚÅÖ’ D Ô~O_»∞ ~°Hõ=ÚÅ H˘Å=∂#=ÚÅ∞ 

LÑ¨Ü≥∂yOK«|_»∞`å~Ú. 

 a) ÃãO\©„ˆQ_»∞(ÖËHõ) Ããe¬Ü«∞ãπ H˘Å`« [oc]

 b) á¶ê~°<£Ç‘Ï\ò H˘Å`«[F] 

Q˘@ì=ÚÖ’xH˜ h~°∞ ZQÆ„ÉÏ‰õΩ`åÜ«∞x 

„QÆÇ≤ÏOK«QÆÅ#∞.

5.  h\˜ =∞@ì=ÚÖ’x ÃÑ~°∞QÆ∞^ŒÅ LëÈ‚„QÆ`«    

=$kÌx `≥Å∞Ñ¨Ù H˘Å`« Jx J~°ú=Ú 

KÕã¨∞H˘#QÆÅ~°∞.

6.  ã‘™ê#∞ K«Å¡|~°zux. JÑ¨ÙÊ_»∞ QÍA      

Q˘@ì=ÚÖ’x h\˜=∞@ì=Ú `«yæ „H˜OkH˜                

áÈ=Ù >#∞ QÆ=∞xOzux.

<Õ#∞ `≥Å∞ã¨∞H˘#flk:

'„^Œ=Ñ¨^•~°÷=ÚÅ∞ "Õ_ç KÕã≤#Ñ¨Ù_»∞ "åºHÀz™êÎ~Ú 

=∞iÜ«Ú K«Å¡|~°z#Ñ¨Ù_»∞ ã¨OHÀz™êÎ~Ú— 

 XHõ =ã¨∞Î=ÙÖ’ Wq∞_çÜ«Ú#fl L+¨‚â◊H˜Îx ã¨Ê~°≈`À 

YzÛ`«=ÚQÍ H˘Å=ÖË=Ú. XHõ =ã¨∞Î=Ù HõeyÜ«Ú#fl 

L+¨‚â◊H˜Î Ü≥ÚHõ¯ L„kHõÎ`«#∞ H˘Å∞K«∞@‰õΩ LëÈ‚„QÆ`« 

J#∞ Éè∫uHõ ~åtx LÑ¨Ü≥∂y™êÎ=Ú. .   
  ''XHõ =ã¨∞Î=ÙÖ’x "≥K«Û^Œ#=Ú, ÖËHõ K«Å¡^Œ#=Ú 

Ü≥ÚHõ¯ f„=`«#∞ H˘Å∞K«∞ ~åtx LëÈ‚„QÆ`« 

JO^Œ∞~°∞.—— 

4.10.3.  L+¨‚=Ú =∞iÜ«Ú LëÈ‚„QÆ`«        (Heat 
& temperature)

g∞‰õΩ `≥Å∞™ê

Kelvin scale
   *  LëÈ‚„QÆ̀ « Ü≥ÚHȭ  SI „Ñ̈=∂}=Ú ÔHefi<£ kelvin(K)

   *  nx<Õ Ñ¨~°=∞ LëÈ‚„QÆ`å=∂#=∞x (absolute 
scale of temperature) JO^Œ∞~°∞.

   *  D H˘Å=∂#=Ú #O^Œ∞ 0 ÔHefi<£ ´- 2730c
   *  0 K(kelvin) #∞ Ñ¨~°=∞ â◊¥#º LëÈ‚„Q Æ`«          

(absolute zero) JO^Œ∞~°∞.
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LëÈ‚„QÆ`«#∞ H˘Å∞K«∞ ~åt ZQÆ∞= ã≤÷~°™ê÷#=Ú x=∞fl ã≤÷~°™ê÷#=Ú qÉèí[#Å ã¨OYº

Ããe¬Ü«∞ãπ 1000 c 00   c 100

á¶ê~°<£Ç‘Ï\ò 2120 F 320 F 180

c
100

(F-32)
180

=

L+¨‚=∂Ñ¨Hõ=ÚÅÖ’ KåÖÏ=~°‰õΩ áê^Œ~°ã¨=Ú#∞ 
LÑ¨Ü≥∂yOK«∞@‰õΩ QÆÅ HÍ~°}=ÚÅ∞:

1. Wk Jáê~°^Œ~°≈Hõ"≥∞ÿ#k =∞iÜ«Ú "≥∞iÜ«Ú  

       ã¨fiÉèÏ==Ú Hõey#k.               
2. Wk QÍA‰õΩ JO@∞H˘#^Œ∞.

3. Wk L`«Î=∞ L+¨‚"åÇ¨ÏHõ=Ú.

4.  LëÈ‚„QÆ`å =∂~°∞Ê J`«ºÅÊ"≥∞ÿ##∂, nx 

"åºHÀK«=Ú QÆ}hÜ«∞=ÚQÍ LO@∞Ok. 

5. nx L+¨‚ "åºHÀK«=Ú UHõsuQÍ LO@∞Ok. 

H˘xfl L+¨‚=∂Ñ¨Hõ=ÚÅ Ü«∞O^Œ∞ PÅ¯Ç¨Å∞ 

LÑ¨Ü≥∂yOÑ¨_»∞K«∞#flk. 

ã¨fiÜ«∞O Ñ¨ijÅ#:
(i) 860F    = ____0c
(ii) 1220F = ____ 0c
(iii) ____ 0F = 370c
(iv) ____ 0F = 700c

  L+¨‚=∂Ñ¨Hõ=ÚÅO^Œ∞ Ô~O_»∞ xs‚`« ™ê÷#=ÚÅ#∞ P^è•~°=ÚQÍ   KÕã¨∞H˘x   H˘Å`«Å∞    QÆ∞iÎOK«|_ç 

LO\Ï~Ú. 

g\˜x ZQÆ∞= ã≤÷~°™ê÷#=Ú =∞iÜ«Ú kQÆ∞= ã≤÷~°™ê÷#=Ú Jx JO^Œ∞~°∞.  D Ô~O_»∞ ã≤÷~° aO^Œ∞=ÙÅ 

=∞^èŒº ^Œ∂~åxfl ã¨=∂# ÉèÏQÆ=ÚÅ∞QÍ qÉèíl™êÎ~°∞. 

kQÆ∞= ã≤÷~°™ê÷#=Ú J#∞#k ã¨fiK«Û"≥∞ÿ# =∞OK«∞ Ü≥ÚHõ¯ Hõ~°∞QÆ∞™ê÷#=Ú JQÆ∞#∞. 

    ZQÆ∞= ã≤÷~°™ê÷#=Ú J#∞#k ã¨fiK«Û"≥∞ÿ# h\˜ Ü≥ÚHõ¯ =∞~°∞QÆ∞™ê÷#=Ú JQÆ∞#∞. 

Ããe¬Ü«∞ãπ#∞ á¶ê~°<£Ç‘Ï\ò ÅÖ’xH˜ =∂~°∞Û@‰õΩ D „H˜Ok ã¨O|O^èŒ=Ú#∞ "å_»∞^Œ∞=Ú.    

‘c’: Ããe¬Ü«∞ãπ L+¨‚=∂Ñ¨Hõ=Ú ã¨∂zOKÕ H˘Å`« 

   ‘F’: á¶ê~°<£ Ç‘Ï\ò L+¨‚=∂Ñ¨Hõ=Ú ã¨∂zOKÕ H˘Å`«

Ñ¨@=Ú 4.6
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g∞‰õΩ `≥Å∞™ê

„Ñ¨Ü≥∂QÆâßÅ ^äèŒ~å‡g∞@~°∞ (Laboratory thermometer)

Wk =∞O^Œ"≥∞ÿ# QÍA QÀ_»Å∞ 

QÆey# UHõsu ~°O„^èŒŒ=Ú QÆÅ XHõ 

ˆHâ◊<åoHõ`À KÕÜ«∞|_çÜ«ÚO@∞Ok. 

nx H˘#Ü«∞O^Œ∞ XHõ ã¨∂÷áêHÍ~°Ñ¨Ù 

QÍA |Å∞ƒ LO@∞Ok. QÍA 

|Å∞ƒÖ’#∞ =∞iÜ«Ú ˆHâ◊<åoHõÖ’ 

H˘O`« ÉèÏQÆ=Ú =~°‰õΩ#∞ 

áê^Œ~°ã¨=Ú xOÑ¨|_çÜ«ÚO@∞Ok. 

<åoHõÖ’x q∞ye# ÉèÏQÆ=Ú 

â◊¥#º=Ú QÍqOÑ¨|_çÜ«ÚO@∞Ok. 

<åoHõ H˘#ÉèÏQÆO ã‘Å∞ KÕÜ«∞|_ç 

Ü«ÚO@∞Ok. <åoHõÃÑ· 100c 

#∞O_ç 1100c =~°‰õΩ H˘Å`«Å∞ 

QÆ∞iÎOÑ¨|_çÜ«ÚO\Ï~Ú.  

|Å∞ƒ#∞ "Õ_çh\˜Ö’ 

LOz#Ñ¨Ù_»∞ |Å∞ƒÖ’x áê^Œ~°ã¨=Ú 

"åºHÀzOz ˆHâ◊<åoHõÖ’xH˜ 

ZQÆ„ÉÏ‰õΩ`«∞Ok. <åoHõÖ’ QÆÅ 

áê^Œ~°ã¨ =∞@ì=Ú "Õ_çh\˜ Ü≥ÚHõ¯ 

LëÈ‚„QÆ`«#∞ `ÕeÜ«∞*Ëã¨∞ÎOk. 

LO@∞Ok. QÍA |Å∞ƒ =∞iÜ«Ú ˆHâ◊<åoHõÖ’ 

H˘O`« ÉèÏQÆ=Ú =~°‰õΩ áê^Œ~°ã¨=Ú LO@∞Ok. 

<åoHõÖ’x q∞ye# ÉèÏQÆ=Ú â◊¥#º=Ú QÍqOÑ¨|_ç 

=∞~˘Hõ H˘# ã‘Å∞ KÕÜ«∞|_ç LO@∞Ok. |Å∞ƒ 

ã¨g∞Ñ¨=ÚÖ’ ÃÑ·ÉèÏQÆ=Ú#  X  J<Õ "≥∞eHõ x~å‡}=Ú, 

áê^Œ~°ã¨=Ú "≥#∞Hõ‰õΩ =∞~°ÅhÜ«∞‰õΩO_® HÍáê_»∞#∞. 

áê^Œ~°ã¨=∞@ìÑ¨Ù H˘Å`« ~Ày Ü≥ÚHõ¯ â◊s~° 

LëÈ‚„QÆ`«#∞ `≥eÜ«∞*Ëã¨∞ÎOk. D L+¨‚=∂Ñ¨Hõ=ÚÃÑ· 

350c #∞O_ç 420c =~°‰õΩ H˘Å`«Å∞  QÆ∞iÎOK« 

|_çÜ«ÚO\Ï~Ú.   
=∂#=Ùx â◊s~° ™ê^è•~°} LëÈ‚„QÆ`« 36.9oc 

(98.40F). D H˘Å`« ^äŒ~å‡g∞@~°∞ÃÑ· XHõ ÉÏ}

Ñ¨Ù QÆ∞~°∞ÎKÕ ã¨∂zOK«|_ç Ü«ÚO@∞Ok. á¶ê~°<£Ç‘Ï\ò 

H˘Å`«Å∞ QÆ∞iÎOÑ¨|_ç# "≥·^Œº ^äŒ~å‡g∞@~°∞¡ QÆ∂_® 

ÅÉèíº=∞=Ù`å~Ú. JÖÏˆQ á¶ê~°<£Ç‘Ï\ò =∞iÜ«Ú 

Ããe¬Ü«∞ãπ H˘Å`«Å∞ Ô~O_»∂ QÆ∞iÎOÑ¨|_ç# 

"≥·^Œº ^äŒ~å‡g∞@~°∞¡ QÆ∂_® ÅÉèíº=∞=Ù`å~Ú.  

JO^Œ∞=Å# nxx =∂#=Ùx â◊s~° LëÈ‚„QÆ`«#∞ 

H˘Å∞K«∞@‰õΩ =∂„`«"Õ∞ LÑ¨Ü≥∂y™êÎ~°∞. á¶ê~°<£Ç‘Ï\ò 

H˘Å`«Å∞ QÆ∞iÎOÑ¨|_ç# "≥·^Œº ^äŒ~å‡g∞@~°∞¡ QÆ∂_® 

ÅÉèíº=∞=Ù`å~Ú. JÖÏˆQ á¶ê~°<£Ç‘Ï\ò =∞iÜ«Ú 

Ããe¬Ü«∞ãπ H˘Å`«Å∞ Ô~O_»∂ QÆ∞iÎOÑ¨|_ç# "≥·^Œº 

^äŒ~å‡g∞@~°∞¡ QÆ∂_® ÅÉèíº=∞=Ù`å~Ú.

4.1.4. LëÈ‚„QÆ`«#∞ H˘Å∞K«∞@

Ñ¨@=Ú 4.7

Ñ¨@=Ú 4.8

D ~ÀAÖ¡’, _çl@Öò 

^äŒèŒ~å‡g∞@~°∞Å#∞ LÑ¨Ü≥∂yã¨∞Î<åfl~°∞. 

Wk XHõ ZÅ¢HÍìxH± ™ê^èŒ#=Ú. Wk 

QÍA`À KÕÜ«∞|_»^Œ∞. nxÜ«∞O^Œ∞ 

áê^Œ~°ã¨=Ú LO_»^Œ∞. Wk q~°∞QÆ^Œ∞ 

=∞iÜ«Ú LÑ¨Ü≥∂yOK«∞@‰õΩ 

J#∞=ÙQÍ LO@∞Ok. 

~Ày K«OHõ „H˜O^Œ ÖËHõ 

<À\˜Ü«∞O^Œ∞ LOz#  1 xq∞+¨=Ú  

`«~°∞"å`« cÑπ â◊|Ì=Ú =K«∞Û#∞. 

JÑ¨Ù_»∞ ~Ày â◊s~° LëÈ‚„QÆ`«#∞ JHõ∆~° 

~°∂Ñ¨=ÚÖ’ K«∂_»=K«∞Û#∞. 

Wk =∞O^Œ"≥∞ÿ# QÍA QÀ_»Å∞ QÆey UHõsu 

~°O„^èŒ=ÚQÆÅ ˆHâ◊<åoHõ`À KÕÜ«∞|_ç LO@∞Ok. 

^•x XHõ H˘#Ü«∞O^Œ∞ XHõ ã¨∂÷áêHÍ~°Ñ¨Ù QÍA |Å∞ƒ 

"≥·^Œº ^äŒ~å‡g∞@~°∞ (clinical thermometer)

=∞#=Ú J<å~ÀQÆº=Ú`À "≥·^Œ∞ºx ã¨O„Ñ¨k™êÎ=Ú. 

"≥·^Œ∞ºÅ∞ "≥Ú@ì"≥Ú^Œ\ =∞# â◊s~° LëÈ‚„QÆ`«#∞ 

H˘Å∞™êÎ~°∞. nxH˜ "å~°∞ "≥·^Œº ^äŒè~å‡g∞@~°∞#∞ 

LÑ¨Ü≥∂y™êÎ~°∞. WÑ¨Ù_»∞, =∞#O "≥·^Œº^äŒ~å‡g∞@~°∞ 

Ü≥ÚHõ¯ x~å‡}=Ú#∞ QÆ∂iÛ <Õ~°∞ÛH˘O^•=∂?
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HÍOu =∞iÜ«Ú pHõ\˜ J#QÍ<Õq∞?

HÍOu J#∞#k â◊H˜Î Ü≥ÚHõ¯ XHõ ~°∂Ñ¨=Ú. Wk =∞#‰õΩ ^Œ$+≤ì J#∞ *Ï˝#=Ú#∞ HõÅ∞QÆ*Ëã¨∞ÎOk. HÍOu 
ÖËxKÀ@ pHõ\˜QÍ LO@∞Ok. XHõ =ã¨∞Î=Ù#∞ =∞#=Ú K«∂_®ÅO>Ë =ã¨∞Î=Ù #∞O_ç |Ü«∞Å∞^Õi# HÍOu 
=∞# HõO\˜x KÕ~°=Öˇ#∞. 

4.2.1. Ñ¨~å=~°Î#=Ú (Reflection)
QÍA =O\˜ áê~°^Œ~°≈Hõ (transparent) Ñ¨^•~°÷=ÚÃÑ· HÍOu Ñ¨_ç#Ñ¨Ù_»∞ Jk P Ñ¨^•~°÷=Ú QÆ∞O_® 

„Ñ¨Ü«∂}˜ã¨∞ÎOk. HÍh ‰õΩsÛ, |Å¡ "≥Ú^ŒÅQÆ∞ Jáê~°^Œ~°≈Hõ (opaque) Ñ¨^•~°÷=ÚÅÃÑ· Ñ¨_ç#Ñ¨Ù_»∞ H˘O`« 
HÍOu "≥#∞Hõ‰õΩ =∞~°Å∞`«∞Ok.

'HÍOu XHõ ̀ «Å=ÚÃÑ· Ñ¨`«#"≥∞ÿ#Ñ¨Ù_»∞ P ̀ «Å=Ú #∞O_ç "≥#∞Hõ‰õΩ =∞~°Å∞@#∞ Ñ¨~å=~°Î#=Ú JO^Œ∞~°∞—. 

~å„u "Õà◊Ö’ fÜ«∞|_ç# XHõ #QÆ~°O Ü≥ÚHõ¯ D z„`åxfl K«∂_»O_ç. Jxfl náêÅ#∂ 

PiÊ"Õ¿ãÎ D #QÆ~°O ZÖÏ Hõ#|_»∞`«∞O^À TÇ≤ÏOK≥^Œ~å? JÑ¨C_»∞ g∞~°∞ ̂ Õx<≥·<å K«∂_»QÆÅ~å?

"≥Å∞`«∞~°∞ ÖË#Ñ¨Ù_»∞ =∞#=Ú =ã¨∞Î=ÙÅ#∞ K«∂_»QÆÅ=∂? "≥Å∞`«∞~°∞ ÖË#Ñ¨Ù_»∞ =∞#=Ú U 

=ã¨∞Î=Ù#∂ K«∂_»ÖË=Ú. .

 ‰õΩHõ¯ =∞iÜ«Ú Z=ÚHõ Hõ^äŒ. 

F ~ÀA XHõ ‰õΩHõ¯ Z=ÚHõ =ÚHõ¯#∞ 

<À@ Ñ¨@∞ìH˘x XHõ =O`≥##∞ ^•@∞K«∞O_≥#∞. 

JHõ™ê‡`«∞ÎQÍ Jk h\˜Ö’xH˜ `˘Oy K«∂_»QÍ 

=∞~˘Hõ ‰õΩHõ¯ XHõ ÃÑ^ŒÌ Z=ÚHõ =ÚHõ¯#∞ <À@ 

Ñ¨@∞ìH˘x Ü«ÚO_»∞@#∞ Jk QÆ=∞xOz#k. 

J`åºâ◊QÆÅ D ‰õΩHõ¯ Ô~O_»= Z=ÚHõ =ÚHõ¯#∞ 

QÆ∂_® PtOzOk. Ô~O_»= ‰õΩHõ¯#∞ ÉˇkiOz 

P =ÚHõ¯#∞ KÕlH˜¯OK«∞H˘#∞@‰õΩ QÍ#∞ QÆ\˜ìQÍ 

"≥ÚiyOk. 

JÜ≥∂º! `«# =^ŒÌ LO_ç# Z=ÚHõ =ÚHõ¯ 

‰õÄ_® h\˜Ö’ Ñ¨_ç áÈ~ÚOk. J#QÍ ‰õΩHõ¯ h\˜Ö’ 

K«∂z#k Uq∞? =∞~˘Hõ ‰õΩHõ¯ h\˜Ö’ L#fl^Œx 

Wk `«ÅK≥#∞. HÍh, h\˜ KÕ`« „Ñ¨uÑ¶¨eOK«|_ç# 

`«# „Ñ¨uaO|=Ú<Õ  D ‰õΩHõ¯ K«∂z Ü«Ú#flk. 

Ñ¨@=Ú 4.9

Ñ¨@=Ú 4.10
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Ú D z„`«=ÚÅ#∞ QÆ=∞x^•Ì=Ú. 

=∞#=Ú XHõ YzÛ`«"≥∞ÿ# „Ñ¨u~°∂áêxfl 

K«∂_»QÆÅ∞QÆ∞K«∞<åfl=Ú. nx<Õ „Ñ¨uaO|=Ú JO^Œ∞~°∞. 

„Ñ¨uaO|=Ú U~°Ê_»∞@‰õΩ HÍ~°}"Õ∞q∞?

 'HÍOu Ñ¨~å=~°Î#=Ú K≥O^Œ∞@ ^•fi~å „Ñ¨uaO|=Ú       

( image) U~°Ê_»∞#∞— 

4.2.2.  ^Œ~°Ê}=Ú (Mirror)
^Œ~°Ê}=Ú J#QÍ <Õq∞? 

=∞#=Ú „Ñ¨u~ÀE `«Å ^Œ∞=Ùfi@, =ÚY=Ú Hõ_»∞QÆ∞@ 

=O\˜ "å\˜H˜ J^ŒÌ=ÚÖ’ =∞# =ÚY=Ú#∞ K«∂™êÎ=Ú. J^ŒÌ=Ú 

XHõ ã¨=∞`«Å ^Œ~°Ê}=Ú JQÆ∞#∞. XHõ ^Œ~°Ê}=ÚÖ’ =∞# 

„Ñ¨uaO|=Ú#∞ K«∂_»QÆÅ=Ú. HÍh, ã¨=∞`«Å=ÚQÍ#∞#fl QÍA, 

H˘Ü«∞º ÖË^• ~å~ÚÖ’ „Ñ¨uaO|=Ú#∞ K«∂_»ÖË=Ú. ZO^Œ∞‰õΩ?

ZO^Œ∞Hõ#QÍ ̂ Œ~°Ê}=ÚÃÑ·|_Õ HÍOu Ñ¨~å=~°Î#=Ú K≥O^Œ∞#∞.  

HÍh, q∞ye# Ñ¨^•~°÷=ÚÅ∞ HÍOux JO`«QÍ Ñ¨~å=~°Î#=Ú 

K≥OkOK«=Ù. 

     `«#ÃÑ· Ñ¨_ç# "≥Ú`«Î=Ú HÍOux Ñ¨~å=~°Î#=Ú K≥OkOK«QÆÅ 

F "≥∞iÜ«Ú#\˜ì `«Å=Ú#∞ Hõey# QÍA Ñ¨ÅHõ#∞ ^Œ~°Ê}=Ú 

JO^Œ∞~°∞.  

KåÖÏ  =~°‰õΩ   ^Œ~°Ê}=ÚÅ∞    QÍA`À   `«Ü«∂~°∞KÕÜ«∞  

|_çÜ«ÚO\Ï~Ú. K«^Œ∞#∞QÍ #∞#fl ^Œ~°Ê}=Ú#∞ ã¨=∞`«Å 

^Œ~°Ê}=Ú (plane mirror)  JO^Œ∞~°∞. 

Hõ$`«º=Ú 4.3       =∞#O KÕ^•ÌO

=∞#‰õΩ HÍ=Åã≤#q:  QÍA =ÚHõ¯, 

J^ŒÌ=Ú, `≥Å¡ HÍy`«=Ú.

1. QÍA, J^ŒÌ=Ú =∞iÜ«Ú HÍy`«Ñ¨Ù 
=ÚHõ¯ ã¨∂~°ºHÍOu Ñ¨_Õ@@∞¡ Ñ¨@∞ìH˘x 
"å\˜#∞O_ç Ñ¨~å=~°Î#=Ú K≥Ok# HÍOu 

XHõ QÀ_»ÃÑ· Ñ¨_Õ@@∞¡ „Ñ¨ˆH∆Ñ≤OK«∞^•O. 

2. g\˜Ö’ J^ŒÌ=Ú Z‰õΩ¯= HÍOux 

Ñ¨~å=~°Î#O K≥OkOK«_®xfl =∞#=Ú 

QÆ=∞xOK«QÆÅO. JÖÏˆQ HÍy`«=Ú 

Ju `«‰õΩ¯= HÍOux Ñ¨~å=~°Î#O 

K≥Okã¨∞Î#flk.

nx#∞O_ç, ''qq^èŒ =ã¨∞Î=ÙÅ∞ "Õˆ~fi~°∞ 

Ñ¨i=∂}=ÚÅÖ’ HÍOux Ñ¨~å=~°Î#O 

K≥Ok™êÎ~Ú—— Jx `≥Å∞ã¨∞H˘#QÆÅ=Ú.

`å*ò =∞Ç¨ÏÖò „H˘"˘fiuÎ   

Ç¨ÏOã¨
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Hõ$`«º=Ú 4.5                                                               =∞#O QÆ=∞x^•ÌO

=∞#‰õΩ HÍ=Åã≤#q:  ^Œ~°Ê}=Ú, „H˘"˘fiuÎ. 

1.  XHõ „H˘"˘fiuÎx ã¨=∞`«Å ^Œ~°Ê}=Ú =ÚO^Œ∞ 

LOK«∞^•O.

2.  ̂ Œ~°Ê}=ÚÖ’ U~°Ê_ç# „H˘"˘fiuÎ Ü≥ÚHõ¯ 

„Ñ¨uaOÉÏxfl QÆ=∞xOK«∞^•O.

3. WÑ¨C_»∞,  ^Œ~°Ê}=Ú  "≥#∞Hõ   XHõ   `≥~°#∞  

       LOK«∞^•O.

4.  ̀ ≥~°ÃÑ· =∞~°Å „Ñ¨u aO|=Ú U~°Ê_»∞K«∞#fl^•? 

 ÖË^Œ∞. `≥~°ÃÑ·# „Ñ¨uaO|=Ú#∞ á⁄O^ŒÖË=Ú.

^Œ~°Ê}=ÚÖ’ =∂„`«"Õ∞ HõxÑ≤ã¨∂Î ̀ ≥~°ÃÑ· Ñ¨@∞ì@‰õΩ 

gÅ∞HÍx „Ñ¨uaO|=Ú#∞ q∞^ä•º „Ñ¨uaO|=Ú 

(virtual image) JO^Œ∞~°∞. q∞^ä•º„Ñ¨uaO|O 

ZÅ¡Ñ¨ÙÊ_»∞ x\ÏÔ~·#kQÍ LO@∞Ok. 

ã¨=∞`«Å ^Œ~°Ê}=ÚKÕ U~°Ê~°K«|_»∞ „Ñ¨uaO|=Ú ZÅ¡Ñ¨Ù_»∂ XHõ q∞^ä•º „Ñ¨uaO|OQÍ#∞ =∞iÜ«Ú 

x\ÏÔ~·#kQÍ#∞ LO@∞Ok. 

      XHõ ã¨=∞`«Å ̂ Œ~°Ê}=ÚKÕ U~°Ê~°K«|_»∞ „Ñ¨uaO| Ñ¨i=∂}=Ú ZÅ¡Ñ¨Ù_»∞ =ã¨∞Î=Ù Ñ¨i=∂}=Ú#‰õΩ 

ã¨=∂#=ÚQÍ LO@∞Ok. 

Hõ$`«º=Ú 4.4                                                            =∞#O QÆ=∞x^•ÌO

g∞‰õΩ `≥Å∞™ê

 �   ̂ Œ~°Ê}=ÚÅ "≥#∞Hõ ÉèÏQÆ=Ú# "≥O_ç Ñ¨Ó`« Ñ¨ÓÜ«∞|_çÜ«ÚO@∞Ok.  P Ñ¨Ó`«ÃÑ· Z~°∞Ñ¨Ù ÖË^• 

<åiO[ ~°OQÆ∞ Ñ¨Ó`« "ÕÜ«∞|_»∞`«∞Ok. D Ñ¨Ó`«, "≥O_ç Ñ¨Ó «̀ `˘ÅyáÈ‰õΩO_® HÍáê_»∞`«∞Ok.

 �   ̂ Œ~°Ê}=ÚÃÑ· Ñ¨_ç# HÍOu "≥O_ç `«Å=Ú #∞O_ç Ñ¨~å=~°Î#O K≥Ok =∞# HõO\˜x KÕ~°∞`«∞Ok. 

JO^Œ∞=Å#<Õ „Ñ¨uaO|=Ú ^Œ~°Ê}=Ú "≥#∞Hõ ÉèÏQÆ=Ú# U~°Ê_ç#@∞¡O@∞Ok.

XHõ ã¨=∞`«Å ^Œ~°Ê}=ÚKÕ U~°Ê~°K«|_ç# „Ñ¨uaO| ã¨fiÉèÏ==Ú#∞ qâı¡+≤^•Ì=Ú.

=∞#‰õΩ HÍ=Åã≤#q:  ^Œ~°Ê}=Ú

1.  XHõ ^Œ~°Ê}=Ú =ÚO^Œ∞ xez =∞# „Ñ¨uaO|=Ú#∞ 

Ñ¨ije^•Ì=Ú. „Ñ¨uaO|=Ú z#fl^• ÖËHõ ÃÑ^ŒÌ^•?

2.   ̂ Œ~°Ê}=Ú #∞O_ç H˘kÌH˘kÌQÍ "≥#∞Hõ‰õΩ Hõ^Œ∞Å∞^•O. 

3. „Ñ¨uaO| Ñ¨i=∂}=Ú =∂~°∞K«∞#fl^•?

4. „Ñ¨uaO| Ñ¨i=∂}=Ú =∂~°Hõ J>Ë¡ LO@∞Ok. 



15 Éè∫uHõâß¢ã¨ÎO

148

q
*

Ï̋#
 â

ß¢ã̈
Î=

Ú

=∞#‰õΩ HÍ=Åã≤#q:  ^Œ~°Ê}=Ú, =∞O^Œ"≥∞ÿ# `≥Å¡ 

HÍy`«O.

1.  =∞O^Œ"≥∞ÿ# `≥Å¡ HÍy`«=Ú#∞ fã¨∞H˘x 
^•xÃÑ· VII Jx „"åÜ«∞O_ç. 

2. HÍy`«=Ú#∞  J^ŒÌ=Ú =ÚO^Œ∞ LOK«O_ç. 

3. Jk J^ŒÌ=ÚÖ’ IIV QÍ HõxÑ≤ã¨∞ÎOk. 

g∞~°∞ ZÑ¨C_≥·<å PO|∞Öˇ<£û =ÚO^Œ∞"≥·Ñ¨Ù# 

qO`«QÍ „"åÜ«∞|_ç# JHõ∆~°=ÚÅ#∞ QÆ∞iÎOzu~å? 

Jk 'AmBULANcE' J#∞ Ñ¨^Œ=Ú `«Ñ¨Ê "Õˆ~g∞ 

HÍ^Œ∞. =ÚO^Œ∞ #_»∞ã¨∞Î#fl "åÇ¨Ï<åÅ ¢_≥·=~°∞¡ "åi 

"≥#∞Hõ K«∂K«∞ J^ŒÌ=ÚÅ QÆ∞O_® K«∂¿ã@Ñ¨Ù_»∞ 

ã¨„Hõ=∞=ÚQÍ Hõ#|_»∞@‰õΩ QÍ#∞ "å\˜x Pq^èŒ=ÚQÍ 

„"åã≤Ü«ÚO\Ï~°∞. 

Hõ$`«º=Ú 4.6                                                           =∞#O QÆ=∞x^•ÌO

4.  J#QÍ J^ŒÌ=ÚÖ’ „Ñ¨Hõ¯"≥·Ñ¨ÙÅQÍ qÖ’=∞=Ú

[~°∞QÆ∞`«∞#flk. 

5.   WÑ¨C_»∞ J^ŒÌ=Ú =ÚO^Œ∞ xez#  ‰õΩ_çKÕu`À g∞ 

=Ú‰õΩ¯#∞ `åHõO_ç. J^ŒÌ=ÚÖ’ g∞~°∞ Uq∞ 

QÆ=∞x™êÎ~°∞

6.   g∞ „Ñ¨uaO|=ÚÖ’ g∞~°∞ Z_»=∞KÕu`À =Ú‰õΩ¯#∞ 

`åH˜#@∞¡ Hõ#|_»∞`«∞Ok.  ^Œ~°Ê}=Ú #O^Œ∞ 

Z_»=∞"≥·Ñ¨Ù ‰õΩ_ç"≥·Ñ¨Ù QÍ#∂, ‰õΩ_ç"≥·Ñ¨Ù 

Z_»=∞"≥·Ñ¨ÙQÍ#∂ Hõ#|_»∞@#∞ QÆ=∞xOK«QÆÅ~°∞. 

D ^èŒ~°‡=Ú#∞   áê~°≈fiqÖ’=∞=Ú (Lateral 
Inversion) JO^Œ∞~°∞. 

7.  HÍh „Ñ¨uaO|=Ú ̀ «Å„H˜O Œ̂∞Å∞QÍ Hõ#|_»∞ «̀∞#fl^•? 

ÖË^Œ∞ Jk x\Ï~°∞QÍ L#flk. 

ã¨=∞`«Å ^Œ~°Ê}=ÚÖ’ U~°Ê_»∞ „Ñ¨uaO|=Ú ZÅ¡Ñ¨Ù_»∂ áê~°≈fi=ÚQÍ `«Å„H˜O^Œ∞Öˇ· LO@∞Ok. 

`≥Å∞ã¨∞HÀO_ç :

(i)
(ii)

1.  D ^Œ~°Ê} „Ñ¨u aO|=ÚÅ∞ Uq∞ 

`≥Å∞Ñ¨ÙK«∞#flq?   

2.  g∞ ™⁄O`«=ÚQÍ H˘xfl  ^Œ~°Ê}     „Ñ¨uaO| 

"åHõº=ÚÅ∞ „"åÜ«∞O_ç

KeeP QuIet
PLeASe SIt DOWn  g∞‰õΩ `≥Å∞™ê

XHõ =ã¨∞Î=Ù Ü≥ÚHõ¯ Ñ¨ÓiÎ „Ñ¨uaO|=Ú#∞ 

á⁄O^Œ=Öˇ##fl ̂ Œ~°Ê}=Ú Ü≥ÚHõ¯ Z`«∞Î P =ã¨∞Î=Ù 

Ü≥ÚHõ¯ "≥Ú`«Î=Ú Z`«∞ÎÖ’ Hõhã¨=Ú ã¨QÆ"≥∞ÿ##∂ 

LO_»=Öˇ#∞.

Ñ¨@=Ú 4.11 PO|∞Öˇ<£û
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Ú4.3. QÀàÏHÍ~° ^Œ~°Ê}=ÚÅ∞ (SPherIcAL            

MIrrOrS)
„H˜+¨‚ =∞iÜ«Ú Hõ=∞ÖÏ =∞^è•ºÇ¨Ïfl É’[#O 

H˘~°‰õΩ "ÕzÜ«Ú<åfl~°∞. JÑ¨C_»∞ „H˜+¨‚ ̀ «# „H˘`«Î ã‘ìÅ∞  

HõOK«=Ú#∞ fã¨∞H˘x ^•xÖ’ `«# „Ñ¨uaO|=Ú#∞ 

K«∂âß_»∞. '<Õ#∞ <å „Ñ¨uaO|=Ú#∞ D 

HõOK«=ÚÖ’ K«∂_»QÆÅ∞QÆ∞K«∞<åfl#∞. Wk D 

HõOK«=Ú HÍOux Ñ¨~å=~°Î#O K≥OkOK«_»O=Å# 

U~°Ê_ç#k. D q+¨Ü«∞=Ú#∞ =∞#=Ú D <å\˜ 

`«~°QÆuÖ’ <Õ~°∞ÛH˘O\˜q∞— Jx Hõ=∞ÖÏ`À J<åfl_»∞. 

Hõ=∞ÖÏ XHõ „H˘`«Î ã‘ìÅ∞ K≥OKå#∞ fã¨∞H˘x 

D q^èŒ=ÚQÍ J<≥#∞. 'K«∂_»∞ „H˜ëê‚, <Õ#∞ 

‰õÄ_® D K≥OKåÖ’ <å „Ñ¨uaO|=Ú#∞ 

K«∂_»QÆÅ∞QÆ∞K«∞<åfl#∞. JO>Ë, D K≥OKå‰õÄ_® 

J^ŒÌ=Ú =ÖË Ñ¨xKÕã¨∞ÎO^Œ#fl=∂@—. 

Hõ#∞Hõ, ^Œ~°Ê}=Ú J#∞#k ZÅ¡Ñ¨C_»∂ 

ã¨=∞`«Å=ÚQÍ #∞O_»#=ã¨~°=Ú ÖË^Œ∞. =OÑ¨ÙQÍ 

#∞#fl `«Å=ÚÅ∞ ‰õÄ_® ^Œ~°Ê}=ÚÅ∞QÍ 

Ñ¨xKÕ™êÎ~Ú. 

Hõ$`«º=Ú 4.7                                                              =∞#O QÆ=∞x^•ÌO

^Œ~°Ê}=Ú #∞O_ç =ã¨∞Î=Ù ZO`« ^Œ∂~°OÖ’ L#fl^À, ^Œ~°Ê}=Ú "≥#∞Hõ „Ñ¨uaO|=Ú 

‰õÄ_® JO`Õ ^Œ∂~°=ÚÖ’ U~°Ê_»∞`«∞Ok. 

=∞#‰õΩ HÍ=Åã≤#q:  ã¨=∞`«à◊ ^Œ~°Ê}O =ÚHõ¯, 

„QÍÑ¶π HÍy`«=Ú, Zˆ~ã¨~ü

1.  ã¨=∞`«Å ̂ Œ~°Ê} =ÚHõ¯#∞ „QÍÑ¶π HÍy`«=ÚÖ’x 

XHõ w`«ÃÑ· LOK«O_ç. 

2.   „QÍÑ¶π HÍy`«=Ú Ü≥ÚHõ¯ „Ñ¨uaO|=Ú 

^Œ~°Ê}=ÚÖ’ HõxÑ≤ã¨∞ÎOk.

3.  XHõ Zˆ~ã¨~°∞(ëê~üÊ#~ü)#∞ Ô~O_»= w`« z=~° 

LOK«O_ç. 

4.  ̂ Œ~°Ê}=ÚÖ’ „Ñ¨uaO|=Ú U~°Ê_ç# 

™ê÷#=Ú#∞ QÆ∞iÎOK«O_ç. 

5.  Zˆ~ã¨~°∞#∞ „QÍÑ¶π HÍy`«=ÚÃÑ· "Õˆ~fi~°∞ w`«Å =^ŒÌ 

LOz „Ñ¨u™êi „Ñ¨uaOÉÏxfl QÆ=∞xOK«O_ç. 

6.  ̂ Œ~°Ê}=Ú #∞O_ç „Ñ¨uaO| ^Œ∂~åxH˜ 

=ã¨∞Î=Ù ^Œ∂~åxH˜ =∞^èŒº U^≥·<å ã¨O|O^èŒ=Ú 

L#fl^•?

Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}=Ú   ‰õΩOÉèÏHÍ~° ^Œ~°Ê}=Ú

Ñ¨@=Ú 4.12  

XHõ ã‘ìÅ∞ K≥OKåÖ’ g∞ „Ñ¨uaO|=Ú#∞ 

K«∂_»O_ç. K≥OKå‰õΩ W~°∞"≥·Ñ¨ÙÖÏ QÆÅ `«Å=ÚÅKÕ 

U~°Ê_»∞ „Ñ¨uaO|=ÚÅ#∞ K«∂_»O_ç. Jhfl XˆH 

q^èŒ=ÚQÍ#∞#fl"å?  

U =„Hõ`«Å"≥∞ÿ##∞ XHõ QÀà◊=ÚÖ’x ÉèÏQÆ"≥∞ÿ 

Ü«ÚO@∞Ok. JO^Œ∞=Å# ‰õΩOÉèÏHÍ~° =∞iÜ«Ú 

Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}=ÚÅ#∞ QÀàÏHÍ~° ^Œ~°Ê}=ÚÅ∞ 

JO^Œ∞~°∞.
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^Œ~°Ê}=ÚÅ#∞ K«∂Ñ¨Ù zÇ¨Ïfl=ÚÅ`À ã¨∂zOK«∞@.

ã¨fiÜ«∞O Ñ¨ijÅ# 
 =„Hõ`«Å ^Œ~°Ê}=ÚÅ∞ b 

=∞iÜ«Ú c Å∞ ÉèÏQÆ=ÚÅ∞QÍ QÆÅ 

QÀà◊=ÚÅ#∞ Ñ¨ÓiÎKÕÜ«∞O_ç. 

ã¨fiÜ«∞O Ñ¨ijÅ# 
XHõ ~°|ƒ~°∞ |Oux fã¨∞H˘x ^•x #∞O_ç 

XHõ ÉèÏQÆ=Ú#∞ HõuÎ`À HÀ^•Ì=Ú. D "Õ~°∞ 
Ñ¨~°z# ÉèÏQÆ=Ú Ü≥ÚHõ¯ Ö’Ñ¨e `«Å=Ú  

Ñ¨Ù\ÏHÍ~°=∞QÆ∞#∞. ^•x "≥Å∞Ñ¨e `«Å=Ú 

‰õΩOÉèÏHÍ~°=∞QÆ∞#∞.

c ) ‰õΩOÉèÏHÍ~° ^Œ~°Ê}=Ú b) Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}=Úa ) ã¨=∞`«Å ^Œ~°Ê}=Ú

Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}=Ú

Hõ$`«º=Ú 4.8           =∞#O QÆ=∞x^•ÌO

=∞#‰õΩ HÍ=Åã≤#q: Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}O, `≥Å¡ 

HÍy`«=Ú

1.  XHõ Ñ¨Ù\ÏHÍ~° ̂ Œ~°Ê}=Ú#∞ ã¨∂~°∞ºx"≥·Ñ¨Ù‰õΩ 

LO_Õ@@∞¡ Ñ¨@∞ìHÀO_ç. ^Œ~°Ê}=ÚKÕ 

Ñ¨~å=~°Î#=Ú K≥OkOK«|_ç# HÍOux XHõ 

HÍy`«=ÚÃÑ· Ñ¨_Õ@@∞¡ KÕÜ«∞O_ç.

2.  XHõ „Ñ¨HÍâ◊=O`«"≥∞ÿ# aO^Œ∞=Ù HÍy`«=ÚÃÑ· 

U~°Ê_Õ@@∞¡ HÍy`«=Ú#∞ J@∞ W@∞ 

Hõ^ŒÅÛO_ç.

3.  x*ÏxH˜ D „Ñ¨HÍâ◊=O`«"≥∞ÿ# aO^Œ∞=Ù 

ã¨∂~°∞ºx Ü≥ÚHõ¯ „Ñ¨uaO|=Ú JQÆ∞#∞. 

`≥~°ÃÑ· ÖËHõ HÍy`«=ÚÃÑ· Ñ¨@ìQÆÅ (U~°Ê~°K«QÆÅ) 

„Ñ¨uaO|=Ú#∞ x[ „Ñ¨uaO|=Ú (Real 
Image) JO^Œ∞~°∞. `≥~°ÃÑ· Ñ¨@∞ì@‰õΩ gÅ∞HÍx 

„Ñ¨uaO|=Ú#∞ q∞^ä•º „Ñ¨uaO|=Ú (Virtual 
image) JO^Œ∞~°∞.

  g∞‰õΩ `≥Å∞™ê

Öˇ·\òÇ¨Ï∫ãπÅÜ«∞O^Œ∞ ^Œ~°Ê}ÏÅ∞ LÑ¨Ü≥∂QÆÑ¨_»∞`«∞#flq. Jq HÍOux ã¨∞^Œ∂~°=ÚÅ‰õΩ Ñ¨~å=~°Î#=Ú K≥OkOK«QÆÅ=Ù. 

Wq ã¨=Ú„^ŒOÖ’x Ñ¨_»=Å‰õΩ ã¨Ç¨Ü«∞Ñ¨_»∞`å~Ú. 

 ‰õΩOÉèÏHÍ~° ^Œ~°Ê}=Ú

Ñ¨@=Ú 4.13

Ñ¨Ù\ÏHÍ~° =∞iÜ«Ú ‰õΩOÉèÏHÍ~° ^Œ~°Ê}=ÚÅ∞ 

J#∞#q XHõ É’Å∞ QÀà◊=ÚÖ’x ÉèÏQÆ=ÚÅ∞ Jx 

WÑ¨Ê\˜ÔH·<å J~°÷"≥∞ÿ#^•?

QÀàÏHÍ~° ^Œ~°Êù}=ÚÅÃÑ· HÍOu Ñ¨_»∞#Ñ¨Ù_»∞ 

Uq∞ [~°∞QÆ∞#∞?

Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}=Ú, Ñ¨~å=~°Î#=Ú K≥Ok# 

HÍOu H˜~°}ÏÅ#∞ XHõ KÀ@ HõeÜ«Ú#@∞¡ KÕã¨∞ÎOk. 

J#QÍ ˆHO„nHõiã¨∞ÎOk (converges) ‰õΩOÉèÏHÍ~° 

^Œ~°Ê}=Ú HÍOux q=ÚvHõ~°}=Ú (diverges) 
KÕã¨∞ÎOk. 
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Hõ$`«º=Ú 4.9                                                            =∞#O QÆ=∞x^•ÌO

=ã¨∞Î=Ù#∞ Ñ¨Ù\ÏHÍ~° ̂ Œ~°Ê}=Ú#‰õΩ Ju ̂ ŒQÆæ~°Ö’ LOz`Õ x\ÏÔ~·#, ÃÑ^ŒÌ^≥·# q∞^ä•º  „Ñ¨uaO|=Ú 

^Œ~°Ê}=Ú Ö’Ñ¨e "≥·Ñ¨Ù# U~°Ê_»∞`«∞Ok. 

Hõ$`«º=Ú 4.10                                                            =∞#O QÆ=∞x^•ÌO

‰õΩOÉèÏHÍ~°  Hõ@Hõ=Ú ZÅ¡Ñ¨C_»∞ =ã¨∞Î=Ù HõO>Ë z#fl^≥·#, q∞^ä•º „Ñ¨uaO|=Ú#∞ =∂„`«"Õ∞ U~°Ê~°ã¨∞ÎOk. 

1.  Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}=Ú#∞ ™êìO_»∞ÃÑ· J=∞iÛ 

^•xx |Å¡ÃÑ· LOK«O_ç. 15cm X 20cm Å 

Ñ¨i=∂}=Ú QÆÅ XHõ J@ì =ÚHõ¯ÃÑ· `≥Å¡ 

HÍy`«=Ú#∞ JuH˜OK«O_ç. Wk 

`≥~°QÍÑ¨xKÕã¨∞ÎOk.

2.  XHõ "≥eyOz# „H˘"˘fiuÎx ^Œ~°Ê}=Ú #∞O_ç 

50cm ^Œ∂~°=ÚÖ’ LO_Õ@@∞¡ |Å¡ÃÑ· 

LOK«O_ç. WÑ¨Ù_»∞, `≥~°#∞ [iÑ≤ ã¨Ê+¨ì"≥∞ÿ# 

„Ñ¨uaO|=Ú U~°Ê_Õ@@∞¡ KÕÜ«∞O_ç.

3.  Wk x[ „Ñ¨uaO|=∂ ÖËHõ q∞^ä•º „Ñ¨uaO|=∂? 

*ÏfiÅ Hõ<åfl ÃÑ^ŒÌkQÍ#∞#fl^•, z#flkQÍ#∞#fl^• 

ÖËHõ ã¨=∂# Ñ¨i=∂}=ÚÖ’ #∞#fl^•?

4.  WÑ¨C_»∞ „H˘"˘fiuÎx ^Œ~°Ê}=Ú "≥·Ñ¨Ù‰õΩ 

[~°∞Ñ¨Ù`«∂ "Õˆ~fi~°∞ ^Œ∂~åÅÖ’ LOz, 

„Ñ¨u™ês ã¨Ê+¨ì"≥∞ÿ# „Ñ¨uaO|=Ú#∞ `≥~°ÃÑ· 

Ñ¨@ìOk.

5. g∞ Ñ¨ijÅ##∞ #"≥∂^Œ∞ KÕÜ«∞O_ç. 

XHõ Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}=ÚÖ’ U~°Ê_Õ 

„Ñ¨uaO|=Ú x[ „Ñ¨uaO|=Ú  Wk `«Å 

„H˜O^Œ∞Å∞QÍ LO@∞Ok. =ã¨∞Î=Ù Ñ¨i=∂}=Ú 

HõO>Ë ÃÑ^ŒÌkQÍ ÖËHõ z#flkQÍ ÖËHõ ã¨=∂# 

Ñ¨i=∂}=ÚQÍ LO@∞Ok. 

=∞#‰õΩ HÍ=Åã≤#q:  Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}O, „H˘"˘fiuÎ, ^Œ~°Ê} ™êìO_»∞, `≥~°.

=∞#‰õΩ HÍ=Åã≤#q: ‰õΩOÉèÏHÍ~° ^Œ~°Ê}O, „H˘"˘fiuÎ, ^Œ~°Ê} ™êìO_»∞, `≥~°.

 �  XHõ ‰õΩOÉèÏHõ~° ̂ Œ~°Ê}=Ú#∞ ™êìO_»∞ÃÑ· J=∞iÛ |Å¡ÃÑ· LOK«O_ç. XHõ "≥eyOz# „H˘"˘fiuÎx ̂ Œ~°Ê}=Ú 

=ÚO^Œ∞"≥·Ñ¨Ù# LOK«O_ç. „Ñ¨uaO|=Ú#∞ `≥~°ÃÑ· Ñ¨@∞ì@‰õΩ „Ñ¨Ü«∞uflOK«O_ç. gÅQÆ∞<å?

 �  „Ñ¨uaO|=Ú#∞ ̀ ≥~°ÃÑ· Ñ¨@∞ì@‰õΩ gÅ∞HÍ Œ̂∞. UÅ#QÍ, ‰õΩOÉèÏHÍ~° ̂ Œ~°Ê}=Ú HÍOux q=ÚvHõ~°}=Ú 

KÕã¨∞ÎOk. JO^Œ∞=Å# =ã¨∞Î=ÙHõ<åfl z#fl^≥·# XHõ q∞^ä•º „Ñ¨uaO|=Ú ^Œ~°Ê}=Ú Ö’Ñ¨e "≥·Ñ¨Ù# 

U~°Ê_»∞@#∞ K«∂_»=K«∞Û#∞. 

nx #∞O_ç g∞‰õΩ Uq∞ J~°÷"≥∞ÿ#k?
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‰õΩOÉèÏHÍ~° ^Œ~°Ê}=Ú

QÀàÏHÍ~° ^Œ~°Ê}ÏÅ LÑ¨Ü≥∂QÍÅ∞:

^ŒO`« =∞iÜ«Ú ENt (K≥q, 
=Ú‰õΩ¯, Q˘O`«∞) "≥·^Œ∞ºÅ∞ 
HÍOux ˆHO„nHõiOÑ¨KÕã≤ 

â◊s~° ÉèÏQÆ=ÚÅ#∞ Ñ¨sH˜∆™êÎ~°∞. 

Hõ∆=~°Ñ¨Ù J^ŒÌ=ÚÅ∞QÍ 
LÑ¨Ü≥∂QÆÑ¨_»∞`å~Ú. 

™ÈÖÏ~ü ‰õΩHõ¯~üÅÜ«∞O^Œ∞ 

ã¨∂~°ºHÍOux ˆHO„nHõiOÑ¨*Ëã≤ 

PÇ¨~°Ñ¨^•~å÷Å#∞ =O_»∞^Œ∞~°∞. 

HÍ~°∞ ÃÇÏ_£ÖËOÑπÅÖ’#∂   
^Œ∂~°^Œi≈#∞Å(telescopes) 
Ö’#∞ Ñ¨~å=~°ÎHÍÅ∞QÍ 
LÑ¨Ü≥∂QÆÑ¨_»∞`å~Ú. 

"≥#∞Hõ "≥·Ñ¨Ù L#fl =ã¨∞Î=ÙÅ#∞ K«∂¿ã J^ŒÌ=ÚÅ∞QÍ 

"≥∂\Ï~°∞ "åÇ¨Ï#=ÚÅ Ü«∞O^Œ∞ LÑ¨Ü≥∂y™êÎ~°∞. 

nx`À K«∂¿ã#Ñ¨Ù_»∞ Z‰õΩ¯= "Õ∞~°‰õΩ K«∂_»=K«∞Û#∞. 

XHõ qâßÅ"≥∞ÿ# „Ñ¨^Õâ◊=Ú#∞ QÆ=∞xOK«∞@‰õΩ 

LÑ¨Ü≥∂QÆÑ¨_»∞#∞
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Pã¨H˜ÎHõ~° x[=Ú:
HÍ=Å∂~ü JO`«iHõ∆ 

Ñ¨ijÅ# ˆHO„^Œ=Ú 
`«q∞à◊<å_»∞Ö’x ["åfi^Œ∞ 
H˘O_»ÅÃÑ· ("ÕÅ∂~°∞ lÖÏ¡) 
QÆÅ^Œ∞. WO^Œ∞Ö’ Pã≤Ü«∂ 
YO_»=ÚÖ’<Õ Ju ÃÑ^ŒÌ^≥·# 
Ñ¨~å=~°Î# ^Œ∂~°^Œi≈x QÆÅ^Œ∞. 

4.4. ã¨∂~°ºHÍOu – `≥Å∞áê ÖËHõ ~°OQÆ∞ QÆÅ^•? 

g∞~°∞ PHÍâ◊OÖ’ WO„^Œ^èŒ#∞ã¨∞û#∞ K«∂ã≤Ü«Ú<åfl~å? =~°¬=Ú Ñ¨_»∞`«∞#fl ã¨=∞Ü«∞OÖ’, J<ÕHõ ~°OQÆ∞Å`À 

‰õÄ_ç# WO„^Œ^èŒ#∞ã¨∞û#∞ XHõ ÃÑ^ŒÌ KåÑ¨=Ú =Öˇ U~°Ê_»∞@#∞ K«∂_»=K«∞Û#∞.

`≥Å∞Ñ¨Ù ~°OQÆ∞Ö’x qq^èŒ =~å‚Å`À U~°Ê_ç# XHõ J^èŒ∞ƒ`«"≥∞ÿ# „Ñ¨^Œ~°≈##∞ WO„^Œ^èŒ#∞ã¨∞û JO^Œ∞~°∞. 

Ñ¨ijÅ‰õΩx "≥#∞Hõ "≥·Ñ¨Ù#∞O_ç Ñ¨Ü«∞xOz# ã¨∂~°ºHÍOu =~°¬Ñ¨Ù aO^Œ∞=ÙÅÃÑ· Ñ¨_ç#Ñ¨Ù_»∞ WO„^Œ^èŒ#∞ã¨∞û 

U~°Ê_»∞`«∞Ok. ÃÑ· q+¨Ü«∞=ÚÅ #∞O_ç ã¨∂~°ºHÍOu J<ÕHõ =~°‚=ÚÅ`À ‰õÄ_ç#^Œx J~°÷=∞ø`«∞#flk. 

Hõ$`«º=Ú 4.11                                                         =∞#O QÆ=∞x^•ÌO

Zxfl =~°‚=ÚÅ∞ QÆÅ=Ù? 

=~°‚ Ñ¨@=Ú#∞ *Ï„QÆ`«ÎQÍ Ñ¨ije¿ãÎ Hõ#|_Õ 
~°OQÆ∞Å#∞ ã¨∞ÅÉèí=ÚQÍ qÉèËkOK«ÖË#Ñ¨Ê\˜H© ^•x 
Ü«∞O^Œ∞ 7 ~°OQÆ∞Å∞ LO_»∞@#∞ QÆ=∞xOK«QÆÅ=Ú. 

Jq Violet (T^•), Indigo (HõÑ¨ChÅ=Ú), 
Blue (hÅ=Ú), Green (Ñ¨K«Û), yellow 
(Ñ¨ã¨∞Ñ¨Ù), orange(<åiO[) =∞iÜ«Ú Red    
(Z~°∞Ñ¨Ù). nxx VIBGYOr Jx ã¨∂z™êÎ~°∞. 

=∞#‰õΩ HÍ=Åã≤#q:  Ñ¨@ìHõ=Ú, ^Œ~°Ê}=Ú. 

1.  XHõ QÍA Ñ¨@ìHõ=Ú#∞ fã¨∞H˘O^•=Ú. XHõ                  
^Œ~°Ê}O ã¨Ç¨Ü«∞O`À U~°Ê_ç# ã¨∂~°ºHÍOu Ü≥ÚHõ¯ 
H˜~°}Ñ¨ÙO[=Ú#∞ Ñ¨@ìHõÑ¨Ù XHõ `«Å=ÚÃÑ· Ñ¨_»∞#@∞¡ 
KÕ^•Ì=Ú.

2.  WOH˘Hõ `«Å=Ú #∞O_ç "≥Å∞=_Õ HÍOux XHõ `≥~°ÃÑ· 
ÖËHõ QÀ_»ÃÑ· Ñ¨_Õ@@∞¡ KÕ^•Ì=Ú. 

WO„^Œ^èŒ#∞ã¨∞û#∞ áÈe# ~°OQÆ∞Å „Hõ=∞=Ú#∞ =∞#=Ú 
K«∂_»=K«∞Û#∞. J#QÍ ã¨∂~°ºHÍOuÜ«∞O^Œ∞ J<ÕHõ 
~°OQÆ∞Å∞ HõÅ=x x~°∂Ñ¨}=∞ø`«∞#flk. 

Ñ¨@=Ú 4.14
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HÍOu qâı¡+¨}=Ú J#QÍ<Õq∞?

=∞#‰õΩ `≥Å¡x HÍOuÜ«∞O^Œ∞ 7 ~°OQÆ∞Å∞ QÆÅ=x =∞iÜ«Ú 7 ~°OQÆ∞Å#∞ qÉèílOK«QÆÅ=∞x 
`≥Å∞ã¨∞H˘O\˜q∞. J#QÍ, '`≥Å¡x ~°OQÆ∞ HÍOu JO^Œe U_»∞ JOâ◊ ~°OQÆ∞Å∞QÍ q_çáÈ=Ù@#∞ HÍOu 

qâı¡+¨}=Ú (Light Dispersion) JO^Œ∞~°∞—.  

D ~°OQÆ∞Å Ñ¨\©ìx =~°‚Ñ¨@=Ú ÖËHõ =~°‚=∂Å (spectrum)JO^Œ∞~°∞. 

D 7 ~°OQÆ∞Å HÍOux HõÅ∞Ñ¨QÍ `≥Å¡x HÍOux 

á⁄O^ŒQÆÅ=∂?

á⁄O^ŒQÆÅ=Ú. D „Ñ¨Ü≥∂QÆ=Ú#∞ #∂º@<£ K«„Hõ=Ú 

(Newton’s disc) `À KÕÜ«∞=K«∞Û#∞. 

#∂º@<£ K«„Hõ=Ú J#∞#k =$`åÎHÍ~° `«@ì 

JQÆ∞#∞. nxÃÑ· =~°‚=∂ÅÖ’ QÆÅ 7 ~°OQÆ∞Å#∂,  

7 YO_ç`åÅ∞QÍ Ñ¨ÓÜ«∞|_çÜ«ÚO\Ï~Ú. D K«„Hõ=Ú 

XHõ Ñ≤_ç ã¨Ç¨Ü«∞=Ú`À „uÑ¨ÊQÆey#@∞¡ ™êìO_»∞‰õΩ ayOK«       

|_çÜ«ÚO@∞Ok. 

K«„Hõ=Ú#∞ "ÕQÆ=ÚQÍ „Éèíq∞OÑ¨*Ëã≤#Ñ¨Ù_»∞ 7 

=~å‚Å∞ J^Œ$â◊º"≥∞ÿ K«„Hõ=Ú ^•^•Ñ¨ÙQÍ `≥Å¡x ~°OQÆ∞Ö’ 

Hõ#Ñ¨_»∞`«∞Ok. 
Ñ¨@=Ú 4.15#∂º\<£ K«„Hõ=Ú

„Ñ¨Ü≥∂QÆ=Ú

Hõ$`«º=Ú 4.11                                                                                   <Õ#∞ KÕ™êÎ#∞

<å‰õΩ HÍ=Åã≤#q:  ̀ ≥Å¡x J@ì=ÚHõ¯, ~°OQÆ∞Å∞ ÖË^• ÃÑ~ÚO\òÅ∞, ÃÑxûÖò ÖË^• ‰õΩ>ˇì_»∞ ã¨∂k, áê¡ã≤ìH± 

@O|¡~°∞.

#∂º@<£ K«„Hõ=Ú#∞ `«Ü«∂~°∞ KÕÜ«∞_®xH˜: 

1.  `≥Å¡x J@ì=ÚHõ¯ #∞O_ç XHõ =$`åÎHÍ~° K«„Hõ=Ú#∞ HõuÎiOzux. 

2.  HÀ}=∂x`À K«„Hõ=ÚÃÑ· 7 ã¨=∂# qÉèÏQÆ=ÚÅ∞ QÆ∞iÎOzux. 

3.  =~°‚=∂ÅÖ’x 7 ~°OQÆ∞ÅÖ’, XH˘¯Hõ¯ qÉèÏQÆ=Ú#‰õΩ XH˘¯Hõ¯ ~°OQÆ∞#∞ "Õã≤ux. 

4.   K«„Hõ=Ú =∞^èŒºÖ’ XHõ ~°O„^èŒ=Ú "Õã≤ XHõ ÃÑxûÖò#∞ ÖËHõ ‰õΩ>ˇì_»∞ ã¨∂kx ^Œ∂iÛux =∞~°ÖÏ 

^•xx @O|¡~ü QÆ∞O_® ^Œ∂iÛux. 

5.   D K«„Hõ=Ú#∞ gÖˇ·#O`« "ÕQÆ=Ú`À „uÑ¨ÊQÍ K«„Hõ=Ú Ju"ÕQÆ=Ú`À „Éèíq∞OKÕ@Ñ¨Ù_»∞ 

7 =~°‚=ÚÅ∞ Hõeã≤áÈ~Ú `≥Å¡x ~°OQÆ∞#∞ =∂„`«"Õ∞ K«∂_»QÆeQÍ#∞. nx #∞O_ç `≥Å¡x HÍOu U_»∞ 

~°OQÆ∞Å#∞ Hõey#k Jx J~°÷O J~Ú#k.
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I. ã¨iÜ≥ÿ∞# ã¨=∂^è•#=Ú#∞ Z#∞flH˘x „"åÜ«∞O_ç.

1.  Ããe¬Ü«∞ãπ ¿ã¯Å∞#O^Œ∞ 100 _ç„wÅ∞ á¶ê~°<£Ç‘Ï\ò ¿ã¯Å∞Ö’ 80 _ç„wÅ‰õΩ ã¨=∂#=Ú.    J~Ú`Õ 1 

_ç„w  Ããe¬Ü«∞ãπ ^ÕxH˜ ã¨=∂#=Ú?

 a) (F-32) x 100/180               b) (F-32) x  180/100
          c) (F+32)x 100/180               d) (F+32) x 180/100
2.  á¶ê~°<£Ç‘Ï\ò ¿ã¯Å∞#O^Œ∞ ZQÆ∞= ã≤÷~° ™ê÷#=Ú =∞iÜ«Ú kQÆ∞= ã≤÷~° ™ê÷#=ÚÅ =∞^èŒºQÆÅ qÉèí[#Å 

ã¨OYº ZO`«?

 a) 212      b)  180   c)100    d) 32
3.  XHõ ^Œ~°Ê}=Ú #∞O_ç 1m ^Œ∂~°=ÚÖ’ XHõ ÉÏÅ∞_»∞ xÅ|_çÜ«Ú<åfl_»∞. JHõ¯_ç #∞O_ç 50cm 

^Œ~°Ê}=Ú "≥·Ñ¨Ù#‰õΩ #_çKå_»∞. WÑ¨Ù_»∞ ÉÏÅ∞xH˜ J`«x „Ñ¨uaO|=Ú#‰õΩ =∞^èŒºQÆÅ ̂ Œ∂~°"≥∞O`«?

 a) 50 cm  b) 2m   c) 3m    d)1m
4.  g∞~°∞ XHõ pHõ\˜ QÆkÖ’ XHõ J^ŒÌ=Ú =ÚO^Œ∞ xezÜ«Ú<åfl~°#∞HÀO_ç. g∞~°∞ g∞ =ÚY=Ú#∞ 

K«∂_®ÅO>Ë HÍOu ^ÕxÃÑ· Ñ¨_Õ@@∞¡ \ÏiÛÖˇ·\ò#∞ LOKåe?

 a) J^ŒÌ=Ú             b) g∞ =ÚY=Ú 

 c) ã¨g∞Ñ¨OÖ’ #∞#fl QÀ_»   d) QÆk ÃÑ·HõÑ¨ÙÊ  

5. „H˜Ok "åxÖ’ Uk x[ =∞iÜ«Ú q∞^ä•º „Ñ¨uaO|=ÚÅ∞ Ô~O_çO\˜h U~°Ê~°∞ã¨∞ÎOk?

 a)  ã¨=∞`«Å ^Œ~°Ê}O    b) Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}O

  c) ‰õΩOÉèÏHÍ~° ^Œ~°Ê}O  d) ÃÑ·=hfl

II MÏmÅ#∞ Ñ¨ÓiOK«O_ç.

1.  XHõ =ã¨∞Î=Ù HõeyÜ«Ú#fl L+¨‚â◊H˜Îx `≥e¿Ñ H˘Å`« (~åt) _________                                                                                               
    (LëÈ‚„QÆ`« / Ñ‘_»#=Ú) 
2. #_»∞ã¨∞Î#fl "åÇ¨Ï#O Ü≥ÚHõ¯ K«„Hõ=Ú "Õ_≥‰õΩ¯@ ____________ =Å#.

     (Ñ¶¨∞~°¬} / ^ŒÇ¨Ï#=Ú)

3.   ̂ ä ≥~À‡"≥∞„\˜H± HÍÅ=∂#=Ú #O^Œ∞, h\˜ Ü≥ÚHõ¯ =∞~°∞QÆ∞ ™ê÷#=Ú#∞ _________                       
QÍ fã¨∞H˘#|_çÜ«Ú#flk.

      (ZQÆ∞= ã≤÷~° ™ê÷#=Ú / kQÆ∞= ã≤÷~° ™ê÷#=Ú)

4.   ã≤x=∂ käÜÕ∞@~üÖ’ `≥~°ÃÑ· Hõ#Ñ¨_»∞ z„`«=Ú   _________
       (x[„Ñ¨uaO|O / q∞^äŒº„Ñ¨uaO|O) 

5. XHõ `«Å=ÚÃÑ· #∞O_ç HÍOu "≥#∞Hõ‰õΩ =∞~°Å∞@#∞  _________
       (Ñ¨~å=~°Î#O / =„H©Éèí=#O)

III. [`«Ñ¨~°K«O_ç

1. ã¨∂~°∞º_»∞                               a) ^ŒÇ¨Ï#=Ú

2. HÍy`«=Ú =∞O_»∞@           b) LëÈ‚„QÆ`«#∞ H˘Å∞ã¨∞ÎOk

3. ^äŒ~å‡g∞@~°∞                           c) HÍOu qâı¡+¨}O

4. ‰õΩOÉèÏHÍ~° Hõ@Hõ=Ú                   d) HÍOu, L+¨‚ [#HõO

5.  =~°‚Ñ¨@=Ú                              e) HÍOu q=ÚvHõ~°}O

=¸ÖÏºOHõ#=Ú
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IV  „H˜Ok "å\˜H˜ ã¨iÑ¨_Õ HÍ~°}=Ú#∞ ã¨∂zOK«O_ç.

1. ~å„uÑ¨Ó@ PHÍâ◊OÖ’ LÅ¯Å∞ Ju"ÕQÆOQÍ K«eOK«_»O =Å# HõO\˜H˜ HõxÑ≤™êÎ~Ú.

2. "≥·^Œº ^äŒ~å‡g∞@~°∞ #O^Œ∞ XHõ W~°∞ÔH·# "≥∞eHõ LO@∞Ok.

3.  XHõ „^Œ==Ú 4000c LëÈ‚„QÆ`« =^ŒÌ L#flk. nxx H˘Å∞K«∞@‰õΩ ™ê^è•~°} „Ñ¨Ü≥∂QÆâßÅ 

^äŒ~å‡g∞@~°∞#∞ LÑ¨Ü≥∂yOK«ÖË=Ú.

4. Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}O x[ „Ñ¨uaOÉÏxfl U~°Ê~°∞ã¨∞ÎOk HÍh, ‰õΩOÉèÏHÍ~° ^Œ~°Ê}O U~°Ê~°K«^Œ∞.

(a) --------------------- (b) --------------------- (c) ---------------------

IX.  g∞‰õΩ H˘xfl "Õˆ~fi~°∞ ~°Hõ=ÚÅ ̂ Œ~°Ê}=ÚÅ∞ W=fi|_ç#q. Jq U ~°Hõ"≥∞ÿ# ̂ Œ~°Ê}=ÚÅ∞ Jx QÆ∞iÎOK«∞@‰õΩ 

ã¨∞ÅÉèí"≥∞ÿ# Ñ¨^Œúux ã¨∂zOK«O_ç?

VI.  q[Üü∞ `«e¡ XHõ "≥·^Œ∞º~åÅ∞. P"≥∞ LÑ¨Hõ~°}ÏÅ#∞ â◊√„ÉèíÑ¨~°K«_»OÖ’ q[Üü∞.

ã¨Ç¨Ü«∞Ñ¨_®Å#∞‰õΩ<åfl_»∞. JO^Œ∞=Å¡ J`«_»∞ J"≥∞ Ü≥ÚHõ¯ "≥·^Œº ^äŒ~å‡g∞@~°∞#∞ =∞~°∞QÆ∞K«∞#fl 

h\˜Ö’ Hõ_çQÍ_»∞. ^Œ∞~°^Œ$+¨ì=âß`«∞Î ^äŒ~å‡g∞@~°∞ qiyáÈ~ÚOk. q[Üü∞ KÕã≤# á⁄~°áê@∞ Uq∞?

VII.   ^Œ~°Ê} „Ñ¨uaO|=Ú QÆ∂_® JHõ∆~°=Ú =ÖË Hõ#|_Õ 5 POQÆ¡ JHõ∆~åÅ#∞ (áê~°≈fi qÖ’=∞=Ú 

K≥O^Œxq) „"åÜ«∞O_ç. (L^•  : h)

VIII. „H˜Ok Ñ¨\ÏÅÖ’ QÆÅ „Ñ¨uaOÉÏÅ ã¨Ç¨Ü«∞=Ú`À, "å_»|_ç# ^Œ~°Ê}ÏÅ ã¨fiÉèÏ==Ú#∞ `≥ÅÑ¨O_ç? 

"≥·^ŒºâßÅÖ’ J~°∞}ü   „Ñ¨Ü≥∂QÆâßÅÖ’ =∞}˜ 

D [`«ÅÖ’ XHõ\˜ ã¨iÜ≥ÿ∞#k, =∞~˘Hõ\˜ `«ÃÑ·Ê#k. ZO^Œ∞=Å# q=iOK«O_ç? 

V.
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1.  XHõ ^Œ∂~° =ã¨∞Î=Ù "≥·Ñ¨Ù‰õΩ XHõ Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}=Ú#∞ LOK«O_ç. ^Œ~°Ê}=Ú ™ê÷#=Ú#∞ ã¨iKÕã≤ 

ã¨Ê+¨ì"≥∞ÿ# „Ñ¨uaO|=Ú#∞ U~°Ê~°K«O_ç. Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}ÏxH˜ `≥~°‰õΩ =∞^èŒº ^Œ∂~°=Ú#∞ H˘Å=O_ç. 

"Õˆ~fi~°∞ =ã¨∞Î=ÙÅ‰õΩ ÃÑ· „Ñ¨Ü≥∂QÍxfl KÕã≤ Ñ¨\˜ìHõÖ’ á⁄O^Œ∞Ñ¨~°K«O_ç. 

Ü«∞`«fl=ÚÅ∞ [PROJECT]

Books

1. young Scientist Vol-4 - World Book. Inc

Websites

http://www.arvindgupta.toys.com
http://www.dmoz.org/kidandteens/schooltime/science.com

X.  „H˜Ok z„`«=Ú#∞ Ñ¨ijeOK«O_ç.

g∞ J#∞q∞u Uq∞?

further reference

=ã¨∞Î=Ù ^Œ∂~°=Ú

D ^Œ∂~°=Ú#∞ P ^Œ«~°Ê}=Ú Ü≥ÚHõ¯ <åÉèÏºO`«~°=Ú (Focal Length) JO^Œ∞~°∞. 

HÍÅ=Ú
`«~°QÆu QÆkÖ’Ñ¨e LëÈ‚„QÆ`«  

(oc) ã¨∂~°º~°t‡Ö’ LëÈ‚„QÆ`«  (oc)

L^ŒÜ«∞O 10

=∞^è•flÇ¨ÏflO12

 ™êÜ«∞O„`«O 2

2.  XHõ Ö’Ç¨ÏÑ¨Ù áê„`«Ö’ h\˜x fã¨∞HÀO_ç. 10 Am ã¨=∞Ü«∞=ÚÖ’ L+¨‚=∂Ñ¨Hõ |Å∞ƒ#∞ h\˜ Ü«∞O^Œ∞Oz 

2 xII `«~°∞"å`«  LëÈ‚„QÆ`«#∞ H˘Å=O_ç.  `«~°∞"å`« h~°∞ QÆÅ áê„`«#∞ ã¨∞=∂~°∞ 20 xII áê@∞ ã¨∂~°∞ºx 

HÍOuÖ’ LOK«O_ç.  LëÈ‚„QÆ`«#∞ =∞~°ÖÏ H˘Å=O_ç.   W^Õ suÖ’ =∞^è•ºÇ¨ÏflO 12 QÆO@Å‰õΩ =∞iÜ«Ú 

™êÜ«∞O„`«O 2 QÆO@Å‰õΩ H˘#™êyOK«O_ç. g∞ Ñ¨ijÅ#Å#∞ Ñ¨\˜ìHõÖ’ á⁄O^Œ∞Ñ¨~°K«O_ç. 
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=ã¨∞Î=Ù ^Œ∂~°=Ú

1.   ^Œ~°Ê} „Ñ¨uaO|=Ú QÆ∂_® JHõ∆~°=Ú =ÖË Hõ#|_Õ 5 POQÆ¡ JHõ∆~åÅ#∞ (áê~°≈ qÖ’=∞=Ú K≥O^Œxq) 

„"åÜ«∞O_ç. (L^•  : H)

2.  XHõ ^Œ~°Ê}=Ú #∞O_ç 1m ^Œ∂~°=ÚÖ’ XHõ ÉÏÅ∞_»∞ xÅ|_çÜ«Ú<åfl_»∞. JHõ¯_ç #∞O_ç 50cm 

^Œ~°Ê}=Ú "≥·Ñ¨Ù#‰õΩ #_çKå_»∞. WÑ¨Ù_»∞ ÉÏÅ∞xH˜ J`«x „Ñ¨uaO|=Ú#‰õΩ =∞^èŒºQÆÅ ^Œ∂~°"≥∞O`«?

3.  g∞~°∞ XHõ pHõ\˜ QÆkÖ’ XHõ J^ŒÌ=Ú =ÚO^Œ∞ xezÜ«Ú<åfl~°#∞HÀO_ç. g∞~°∞ g∞ „Ñ¨uaO|=Ú#∞ 

K«∂_®ÅO>Ë \Ï~üÛÖˇ·\ò#∞ LÑ¨Ü≥∂yOKåe. ã¨iÜ≥ÿ∞# „Ñ¨uaOÉÏxfl K«∂K«∞@‰õΩ \ÏiÛÖˇ·\ò#∞ "å_»=Åã≤# 

Ñ¨^ŒÌux ã¨∂zOK«O_ç. 

=¸ÖÏºOHõ#=Ú

4.  g∞ ¿Ñ~°∞#∞ =∞iÜ«Ú g∞ q∞„`«∞Å∞ =ÚQÆæi ¿Ñ~°¡#∞ "Õˆ~fi~°∞ HÍy`«=ÚÅÃÑ· „"åÜ«∞O_ç. ^Œ~°Ê}=ÚÅÖ’ 

"å\˜ „Ñ¨uaO|=ÚÅ#∞ Ñ¨ijeOK«O_ç. g\˜Ö’ Zxfl JHõ∆~åÅ∞ áê~°≈fiqÖ’=∞=Ú K≥OkÜ«Ú#flq? Zxfl 

JHõ∆~°=ÚÅ∞ H˜∆u[ ÅO| qÖ’=∞=Ú (Vertically Inverted) K≥OkÜ«Ú#flq?

5. „H˜Ok Ñ¨\ÏÅÖ’ QÆÅ „Ñ¨uaOÉÏÅ ã¨Ç¨Ü«∞=Ú`À, "å_»|_ç# ^Œ~°Ê}ÏÅ ã¨fiÉèÏ==Ú#∞ `≥ÅÑ¨O_ç? .

1.  XHõ ^Œ∂~° =ã¨∞Î=Ù "≥·Ñ¨Ù‰õΩ XHõ Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}=Ú#∞ LOK«O_ç. ^Œ~°Ê}=Ú ™ê÷#=Ú#∞ ã¨iKÕã≤ 

ã¨Ê+¨ì"≥∞ÿ# „Ñ¨uaO|=Ú#∞ U~°Ê~°K«O_ç. Ñ¨Ù\ÏHÍ~° ^Œ~°Ê}ÏxH˜ `≥~°‰õΩ =∞^èŒº ^Œ∂~°=Ú#∞ H˘Å=O_ç. 

"Õˆ~fi~°∞ =ã¨∞Î=ÙÅ‰õΩ ÃÑ· „Ñ¨Ü≥∂QÍxfl KÕã≤ Ñ¨\˜ìHõÖ’ á⁄O^Œ∞Ñ¨~°K«O_ç. 

Ü«∞`«fl=Ú (PrOject)

D ^Œ∂~°=Ú#∞ P ^Œ«~°Ê}=Ú Ü≥ÚHõ¯ <åÉèÏºO`«~°=Ú (Focal Length) JO^Œ∞~°∞. 

(a) --------------------- (b) --------------------- (c) ---------------------

FURtHER REFERENcE

Books

1. young Scientist Vol-4 - World Book. Inc

Websites

http://www.arvindgupta.toys.com
http://www.dmoz.org/kidandteens/schooltime/science.com
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