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1c 

 DxtñsQgRi¼½NRP aSxqsòQûª«sVV 

 1. DxtñsQgRi¼½NRP ¬s¸R¶Vª«sVª«sVVÌÁV c FsLiúÈÁ{ms 

1. DxtñsQgRi¼½NRP aSxqsòQûª«sV©«s®©s[−sV? DxtñsQgRi¼½NRP aSxqsVòQû aRPW©«sù, 

®ªsVVµR¶ÉÓÁ ¬s¸R¶Vª«sVª«sVVÌÁV úªy¸R¶VVª«sVV. DxtñsQgRi¼½NRP ®ªsVVµR¶ÉÓÁ xqsWú»R½ 

úFyª«sVVÅÁù»R½ úªy¸R¶VVª«sVV. 

 DxtñsQaRPNTPò, ¸R¶WLiú¼½NRPaRPNTPò ª«sVµ³R¶ù xmsLRixqsöLRi xqsLiÊÁLiµ³R¶ª«sVV @µ³R¶ù¸R¶V©«sª«sVV 

Â¿Á[}qs aSxqsòQûª«sVVDxtñsQgRi¼½NRP aSxqsòQûª«sVV. ÇÁLjigji©«s ËØx¤¦¦¦ùxms¬s, ÇÁ¬sLiÀÁ©«s DxtñsQaRPNRPVòÌÁ 

ª«sVµ³R¶ù xqsLiÊÁLiµ³R¶ª«sVV ¬sLôðSLRixmsLRi¿RÁV©«sV. DxtñsQgRi¼½NRPaSxqsòQûª«sVV DxtñsQaRPNTPò −sVgjiÖÁ©«s aRPNTPò 

LRiWxmsª«sVVÌÁ (LRiry Ŗ¶V©«s, −sµR¶Vù»`½, NSLi¼½ ®ªsVVµR¶ÌÁgRiV) ª«sVµ³R¶ù xqsLiÊÁLiµ³R¶ª«sVV©«sV 

−sZaýP[ztsQLi¿RÁV©«sV. 

 DxtñsQgRi¼½NRP aRPW©«sù ¬s¸R¶Vª«sVª«sVV: INRP ª«sxqsVòª«so (C), A,B ÌÁ»][ −s²T¶ 

−s²T¶gS DxtñsQxqsª«sV»yzqós¼½ÍÜ[ ¸R¶VVLiÛÉÁ[ ABC ÌÁV NRPW²y IZNP[ DxtñsQ xqsª«sV»yzqós¼½ÍÜ[ 

@©«sgS 

IZNP[ Duñ¡úgRi»R½ ª«sµôR¶ ¸R¶VVLi²R¶V©«sV. A,B,C ÌÁV IZNP[ Duñ¡úgRi»R½ ª«sµôR¶ ¸R¶VVLi²R¶V©«sV. 

 DxtñsQgRi¼½NRP ®ªsVVµR¶ÉÓÁ xqsWú»R½ª«sVV: ¸R¶WLiú¼½NRP aRPNTPò DxtñsQaRPNTPògS 

LRiWFyLi»R½LRiª«sVV ÇÁLjigji©«sxmso²R¶V −s¬s¹¸¶WgRixms²T¶©«s ¸R¶WLiú¼½NRP aRPNTPò c DxtñsQaRPNTPòNTP 

»R½VÌÁùª«sVVgS 

#¸R¶VVLi²R¶V©«sV. 

 DxtñsQgRi¼½NRP ®ªsVVµR¶ÉÓÁ xqsWú»R½ª«sVV: ¸R¶WLiú¼½NRP aRPNTPò, DxtñsQaRPNTPògS 

LRiWFyLi»R½LRiª«sVV ÇÁLjigji©«sxmso²R¶V −s¬s¹¸¶WgRixms²T¶©«s ¸R¶WLiú¼½NRPaRPNTPòcDxtñsQaRPNTPòNTP 

»R½VÌÁùª«sVVgS ¸R¶VVLi²R¶V©«sV. 

 (DxtñsQª«sVV ZNPÍÜ[LkiÌÁÍÜ[ ¸R¶WLiú¼½NRPaRPNTPò ÇÝÎÏÁ§þÌÁÍÜ[ N]ÖÁÀÁ©«sxmso²R¶V −s¬s¹¸¶WgRi 

xms²T¶©«s ¸R¶WLiú¼½NRPaRPNTPòcÇÁ¬sLiÀÁ©«s DxtñsQaRPNRPVòÌÁ ª«sVµ³R¶ù xqsLiÊÁLiµ³R¶ª«sVV©«sV W=jh 



xqsWÀÁLi¿RÁV©«s. J- ÇÝÌÁV zqósLSLiNRPª«sVV @LiµR¶VLRiV). 

 INRP ª«sùª«sxqósNRPV ¸R¶WLiú¼½NRP aRPNTPò¬s BÀÁè©«sxmso²R¶V, N]Li»R½ Ë³ØgRiª«sVV ª«sùª«sxqós 

#ALi»R½LjiNRP aRPNTPò¬s |msLi¿RÁVÈÁNRPV, (Duñ¡úgRi»R½ |msLRiVgRiV©«sV) −sVgjiÖÁ©«s Ë³ØgRiª«sVV ª«sùª«sxqós 

#ËØx¤¦¦¦ùxms¬s 

Â¿Á[ Ŗ¶VVÈÁNRPV −s¬s¹¸¶WgRixms²R¶V©«sV. 

2c 

 DxtñsQaRPNTPò ª«sùª«sxqós úgRiz¤¦¦¦LiÀÁ©«s, ALi»R½LjiNRP aRPNTPò |msLRiVgRiVµR¶ÌÁ ÇÁLjigji©«s 

ËØx¤¦¦¦ùxms¬s xqsWÀÁLiÀÁ©«s 

 \|ms xqs−dsVNRPLRißáª«sVV DxtñsQgRi¼½NRP ®ªsVVµR¶ÉÓÁ xqsWú»R½ª«sVV©«sV ¾»½ÌÁVxmso©«sV. aRPNTPò 

LRiWFyLi»R½LRiª«sVVÌÁV Â¿ÁLiµj¶©«sxmso²R¶V ª«sùª«sxqós úgRiz¤¦¦¦LiÀÁ©«s DxtñsQaRPNTPò, ª«sùª«sxqós 

@Li»R½LæRi»R½aRPNTPò 

|msLRiVgRiVµR¶ÌÁ, ÇÁLjigji©«s ËØx¤¦¦¦ùxms¬s ®ªsVV»R½òª«sVV©«sNRPV xqsª«sW©«sª«sVVgS ¸R¶VVLi²R¶V©«sV. 

 úFyª«sVVÅÁù»R½: DxtñsQª«sVVc¸R¶WLiú¼½NRP aRPNTPò ª«sVµ³R¶ù xqsLiÊÁLiµ³R¶ª«sVV©«sV ¾»½ÌÁVxmso©«sV. 

C xqsWú»R½ª«sVV©«sV ©«s©«sVxqsLjiLiÀÁ aRPNTPò G LRiWxmsª«sVVÍÜ[ ©«sV©«sõ, µy¬s¬s 

−s¬s¹¸¶WgjiLiÀÁ©«s 

#NS¬s 

DxtñsQª«sVV ÇÁ¬sLi¿RÁµR¶V. @©«sgS aRPNTPò −s¬s¹¸¶WgRiª«sVV ÛÍÁ[¬s®µ¶[ ¸R¶WLiú¼½NRPaRPNTPò¬s 

F~LiµR¶ÛÍÁ[ª«sVV. 

aRPNTPò −s¬s¹¸¶WgRiª«sVV NSNRPVLi²y G ¸R¶VLiú»R½ª«sVV xms¬s Â¿Á[¸R¶VµR¶V. 

 NS¬s INRP ª«sxqsVòª«so ¹¸¶VVNRPä DxtñsQaRPNTPò¬s G −sµ³R¶ª«sVVgS ª«sVLji¸R¶VV 

#DxtñsQaRPNTPòÍÜ[ 

FsLi»R½ Ë³ØgRiª«sVV ¸R¶WLiú¼½NRP aRPNTPògS ª«sWLRièª«s¿RÁVè©¯[ C xqsWú»R½ª«sVV −sª«sLjiLi¿RÁµR¶V. 

2. @Li»R½LæRi»R½ aRPNTPò @©«sgS®©s[−sV? 

 xqsª«sVDuñ¡úgRi»R½, zqósL][xtsQNRP úxmsúNTP¸R¶VÌÁ©«sV −sª«sLjiLixmsoª«sVV. 

 zqósL][xtñsQNRP, xqsª«sVDuñ¡úgRi»R½ úxmsúNTP¸R¶VÌÁÍÜ[ ÇÁLjigji©«s xms¬sNTP 

xqs−dsVNRPLRißáª«sVVÌÁV LSÊÁÈíÁVª«sVV. 

 a) @Li»R½LæRi»R½ aRPNTPò: ¬dsÉÓÁ¬s ®ªs[²T¶Â¿Á[zqs©«sxmso²R¶V ¬dsÉÓÁ A−sLji Fyú»R½ ª«sVW»R½©«sV 

»]ÌÁgjiLi¿RÁ gRiÌÁµR¶V. @µ³j¶NRP Duñ¡úgRi»R½ ª«sµôR¶ gRiÌÁ ¬dsÉÓÁ A−sLjiNTP xms¬sÂ¿Á[¸R¶V gRiÌÁ 



#ryª«sVLóRiQùª«sVV 

gRiÌÁµR¶V. xqsª«sV»yzqós¼½ÍÜ[ gRiÌÁ ANTP=ÇÁ©±s \|¤¦¦¦ú²][ÇÁ©±s ªy¸R¶VVª«soÌÁ©«sV NRPÖÁzms©«s 

GLRiö®²¶[ 

−sVúaRPª«sVª«sVV }msÖÁ xms¬sÂ¿Á[¸R¶VgRiÌÁµR¶V. C ª«sùª«sxqósNRPV ËØx¤¦¦¦ù ÊÁÌÁúxms¹¸¶WgRiLi NS¬s, 

xmnsÖÁ»R½ ¿RÁÌÁ©«sª«sVVNS¬s ÛÍÁ[©«sxmsöÉÓÁNTP xms¬sÂ¿Á[¸R¶VgRiÌÁµR¶¬s ¾»½ÖÁ¸R¶VV©«sV. C −sµ³R¶ª«sVVgS 

µR¶XaRPù 

ª«sW©«s ¸R¶WLiú¼½NRPaRPNTPò ÛÍÁ[©«sxmsöÉÓÁNTP ª«sùª«sxqósNRPV xms¬sÂ¿Á[¸R¶VgRiÌÁ r¡òª«sV»R½©«sV @Li»R½LæRi»R½aRPNTPò 

@LiµR¶VLRiV. 

 ªy¸R¶VVª«so @ßáVª«soÌÁ ®ªsVV»R½òª«sVV gRi¼½aRPNTPò¬s @Li»R½LæRi»R½ aRPNTPògS Ë³Ø−sLi¿RÁ 

ª«s¿RÁVè©«sV. ª«sùª«sxqós IZNP[ Duñ¡úgRi»R½ ª«sµôR¶ ¸R¶VV©«sõxmso²R¶V C @Li»R½LæRi»R½ aRPNTPò 

#©«sVLi²T¶ 

3c 

Dxms¹¸¶WgRixms®²¶[ ¸R¶WLiú¼½NRP aRPNTPò¬s F~LiµR¶ÛÍÁ[ª«sVV. ®ªs[LRiV®ªs[LRiV Duñ¡úgRi»R½ÌÁ ª«sµôR¶ 

¸R¶VV©«sõ 

ª«sùª«sxqósÍÜ[ ªyÉÓÁ @Li»R½LæRi»R½ aRPNRPVòÌÁÍÜ[ N]Li»R½ Ë³ØgRiª«sVV©«sV ¸R¶WLiú¼½NRP aRPNTPògS 

ª«sWLRièª«s¿RÁVè©«sV. 

 INRP xqsª«sV»yzqós¼½ ©«sVLi²T¶ ®ªs[L]NRP xqsª«sV»yzqós¼½NTP ª«sWLji©«sxmso²R¶V A ª«sùª«sxqósNRPV 

#xqsLiúNRP−sVLiÀÁ©«s DxtñsQaRPNTPò Q. A ª«sùª«sxqós −dsVµR¶ ÇÁLjigji©«sxms¬s (W) @LiVV©«s, (Q-w) 
@Li»R½LæRi»R½ 

aRPNTPòÍÜ[ |msLRiVgRiVµR¶ÌÁ xqsWÀÁLi¿RÁV©«sV. 

 xqsª«sV Duñ¡úgRi»R½ úxmsúNTP¸R¶V: ªy¸R¶VV xqsLi{ms²R¶©«s, −sLRi×dÁNRPLRißáª«sVV 

ÇÁLRiVgRiV©«sxmso²R¶V ª«sùª«sxqós Duñ¡úgRi»R½©«sV zqósLRiª«sVVgS ¸R¶VVLiÀÁ©«s, A úxmsúNTP¸R¶V©«sV xqsª«sV 

#Duñ¡úgRi»R½ 

úxmsúNTP¸R¶V @LiµR¶VLRiV. 

 INRP ª«sùª«sxqósÍÜ[ ªy¸R¶VVª«so©«sV xqsLi{ms²R¶©«sª«sVV Â¿ÁLiµj¶LiÀÁ©«s, ª«sùª«sxqós\|ms ÇÁLjilgi[ xms¬s 

ª«sÌÁ©«s Duñ¡úgRi»R½ |msLRiVgRiV©«sV. NS¬s xqsLi{ms²R¶©«sª«sVV ®©sª«sVøµj¶gS ¸R¶VVLi²T¶ ª«sùª«sxqósÍÜ[ 

ÇÁ¬sLiÀÁ©«s DxtñsQLSbP ÊÁ¸R¶VÉÓÁNTP úxmsryLRiª«sVLiVV©«sxmso²R¶V Duñ¡úgRi»R½ zqósLRiª«sVVgS 

¸R¶VVLi¿RÁª«s¿RÁVè©«sV. 



ªy¸R¶VVª«so ªyùN][ÀÁLiÀÁ©«sxmso²R¶V {ms²R¶©«sª«sVV©«sNRPV ª«sù¼½lLi[NRPª«sVVgS ÇÁLRiVgRiV xms¬sNTP 

@ª«sxqsLRiª«sV¹¸¶[Vù aRPNTPò ª«sùª«sxqós @Li»R½LæRi»R½ aRPNTPò ©«sVLi²T¶ úgRiz¤¦¦¦Li¿RÁVÈÁÂ¿Á[ Duñ¡úgRi»R½ 

»R½gæRiV©«sV. 

ªyùN][¿RÁª«sVV ®©sª«sVøµj¶gS ¸R¶VV©«sõxmso²R¶V xmsLjixqsLRiª«sVVÌÁ ©«sVLi²T¶ ª«sùª«sxqósNRPV 

DxtñsQúxmsryLRiª«sVV 

ÇÁLjigji Duñ¡úgRi»R½©«sV zqósLRiª«sVVgS ¸R¶VVLi¿RÁª«s¿RÁVè©«sV. 

 NSª«so©«s xqsLi{ms²R¶©«s ªyùN][¿RÁª«sVVÌÁV ®©sª«sVøµj¶gS ÇÁLjigji, ª«sùª«sxqósNRPV xmsLjixqsLRiª«sVVÌÁNRPV 

DxtñsQxqsLiÊÁLiµ³R¶ª«sVV©«sõxmso²R¶V xqs®ªsVVDuñ¡úgRi»R½ úxmsúNTP¸R¶VÌÁV ÇÁLRiVgRiV©«sV. 

 AµR¶LRi+ªy¸R¶VVª«soNRPV xqsª«sVDuñ¡úgRi»y úxmsúNTP¸R¶V©«sV (ËØ¸R¶VÍÞ xqsWú»R½ª«sVV©«sV) úNTPLiµj¶ 

xqs−dsVNRPLRißáª«sVV xqsWÀÁLi¿RÁV©«sV. 

 PV = zqósLRiLS×Á 

 ¬s¸R¶V−sV¼½ ªy¸R¶VV úµR¶ª«sùLSbP Duñ¡úgRi»R½ zqósLRiª«sVVgS ¸R¶VV©«sõ {ms²R¶©«sª«sVV xmnsV©«s 

#xmsLjiª«sWßáª«sVVÌÁ xqsLiÊÁLiµ³R¶ª«sVV©«sV xqsWÀÁLiÂ¿Á[ ª«súNRPª«sVV©«sV xqsª«sV Duñ¡úgRi»y lLi[ÅÁÌÁV 

@LiÉØLRiV. 

4c 

 zqósL][xtñsQNRP úxmsúNTP¸R¶V: ªy¸R¶VV xqsLi{ms²R¶©«s −sLRi×dÁNRPLRißáª«sVVÌÁV ÇÁLRiVgRiV©«sxmso²R¶V 

ª«sùª«sxqós ÍÜ[¬sNTPgS¬s ®ªsÌÁVxmsÖÁNTPgS¬s DxtñsQúxmsryLRiª«sVV ÛÍÁ[¬s ¹¸¶V²R¶ÌÁ A 

úxmsúNTP¸R¶VÌÁ©«sV 

zqósL][xtñsQNRP úxmsúNTP¸R¶VÌÁV @LiÉØLRiV. 

 NSª«so©«s ª«sùª«sxqósÍÜ[ ªy¸R¶VVª«so xqsLi{ms²R¶©«sª«sVV Â¿ÁLiµj¶LiÀÁ©«sxmso²R¶V ª«sùª«sxqós \|ms ÇÁLjilgi[ 

xms¬sª«sÌÁ©«s Duñ¡úgRi»R½ |msLRiVgRiV©«sV. −sLRi×dÁNRPLRißáª«sVV Â¿ÁLiµj¶©«sxmso²R¶V ËØx¤¦¦¦ùxms¬sNTP 

@ª«sxqsLRi\®ªsV©«s aRPNTPò¬s @Li»R½LæRi»R½ aRPNTPò ©«sVLi²T¶ úgRiz¤¦¦¦Li¿RÁVÈÁÂ¿Á[ Duñ¡úgRi»R½ »R½gæRiV©«sV. 

#zqósL][xtñsQNRP 

úxmsúNTP¸R¶V©«sV 

 PV = zqósLRiLSbP @©«sV xqs−dsVNRPLRißáª«sVV»][ xqsWÀÁLiÂ¿ÁµR¶LRiV. P 

ªy¸R¶VV{ms²R¶©«sª«sVV, V xmnsV©«sxmsLjiª«sWßáª«sVV, zqósLRi{ms²R¶©«sª«sVV ª«sµôR¶ ªy¸R¶VV 

−sbP£tsQÉñÜ[xtsQª«sVV. 

zqósLRixmnsV©«sxmsLjiª«sWßáª«sVV ª«sµôR¶ ªy¸R¶VV −sbPuí¡xtísQª«sVVÌÁ ¬sxtsQö¼½ògS 



xqsWÀÁLi¿RÁª«s¿RÁVè©«sV. 

 zqósL][xtñsQNRP ªyùN][¿RÁª«sVVÌÁÍÜ[ ¬s¸R¶V−sV»R½ úµR¶ª«sùLSbP gRiÌÁ ªy¸R¶VV {ms²R¶©«sª«sVVÌÁ 

xmnsV©«sxmsLjiª«sWßáª«sVV ª«sVµ³R¶ù xqsLiÊÁLiµ³R¶ª«sVV©«sV xqsWÀÁLiÂ¿Á[ ª«súNRPª«sVVÌÁ©«sV zqósL][xtñsQNRP 

ª«súNRPª«sVV ÌÁLiµR¶VLRiV. 

 xqsª«sVDuñ¡úgRi»y úxmsúNTP¸R¶VÍÜ[ ÇÁLjigji©«s xms¬s: zqósLRi Duñ¡úgRi»R½ ª«sµôR¶ INRP 

úgSª«sVV AµR¶LRi+ªy¸R¶VVª«so xqsª«sVDuñ¡úgRi»y úxmsúNTP¸R¶VÍÜ[ V1 ©«sVLi²T¶ V2 NTP 

|msLjigji©«sµR¶©«sVN]©«sVª«sVV. dv xmsLjiª«sWßáª«sVV ª«sXµôðj¶ ª«sÌÁ©«s ÇÁLjigji©«s xms¬s dw @LiVV©«s 

 dW = Pdv - (1) 
 P ªy¸R¶VV{ms²R¶©«sª«sVV xmnsV©«sxmsLjiª«sWßáª«sVVÍÜ[ ª«sWLRiVö (dv) 

 V1 ©«sVLi²T¶ V2 NTP xmnsV©«sxmsLjiª«sWßáª«sVVÍÜ[ ÇÁLjigji©«s ª«sXµôðj¶NTP ÇÁLjigji©«s xms¬s 

6c 

3. xqsWÀdÁxmsÈÁª«sVV @©«sgS®©s[−sV? xqsWÀdÁxmsÈÁª«sVV Dxms¹¸¶WgRiª«sVVÛÍÁ[−s? 

DxtñsQgRi¼½NRP aSxqsòQûª«sVV ®ªsVVµR¶ÉÓÁ ¬s¸R¶Vª«sVª«sVV −sª«sLjiLixmsoª«sVV. 

ANTP=ÇÁ©±s ªy¸R¶VVª«so zqósLRi{ms²R¶©«s, zqósLRixmnsV©«sxmsLjiª«sWßáª«sVV ª«sµôR¶ 

−sbPuí¡xtñsQª«sVVÌÁV ª«sLRiVxqsgS @LiVV©«s DxtñsQ ¸R¶WLiú¼½NRP »R½VÍØùLiNRPª«sVV 

−sÌÁVª«s ÛÍÁNTPäLixmsoª«sVV. N.T.P ª«sµôR¶ ANTP=ÇÁ©±s úgSª«sVV @ßáV 

ªy¸R¶VVª«so xmnsV©«s xmsLjiª«sWßáª«sVV = 22.4 ÖdÁÈÁLýRiV. 
 xqsWÀÁxmsÈÁª«sVV: −s−sµ³R¶ ORPQßáª«sVVÌÁÍÜ[ DxtñsQ¸R¶VLiú»R½ª«sVVÍÜ[ xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV 

¹¸¶VVNRPä {ms²R¶©«sª«sVV©«sV X @ORPQª«sVÍÜ[, xmnsV©«sxmsLjiª«sWßáª«sVV©«sV 

Y @ORPQª«sVVÍÜ[ ¼d½xqsVN]¬s gkiÀÁ©«s úgSxmso©«sV xqsWÀÁxmsÈÁª«sVV @LiÉØLRiV. 

 xqsWÀÁxmsÈÁª«sVV Dxms¹¸¶WgRiª«sVVÌÁV: 1) xqsWÀÁ xmsÈÁª«sVVÍÜ[ lLi[ÅÁÌÁ 

ªyÌÁV©«s©«sVxqsLjiLiÀÁ INRPzqós¼½ ©«sVLi²T¶ lLiLi²R¶ª«s zqós¼½NTP ÇÁLjigji©«s ª«sWLRiVö xqsª«sV 

Duñ¡úgRi»y 

#úxmsúNTP Ŗ¶V 

ÛÍÁ[NRP zqósL][xtñsQNRP úxmsúNTP¸R¶W @¬s ¾»½ÖÁzqsN]©«sª«s¿RÁVè©«sV. 

7c 

 2) xqsWÀÁxmsÈÁª«sVV lLi[ÅÁNRPV @ORPQª«sVV©«sNRPV ª«sVµ³R¶ù \®ªsaSÌÁùª«sVV 



C ª«sWLRiVö "xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV' \|ms ÇÁLjigji©«s xms¬s ÛÍÁ[NRP "xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV' 

ª«sÌÁ©«s 

xmsLjixqsLSÌÁ \|ms ÇÁLjigji©«s xms¬s¬s xqsWÀÁLi¿RÁV©«sV. 

 INRP ªy¸R¶VVª«so µj¶*gRi»R½ ªyùN][¿RÁª«sVV©«sV AB lLi[ÅÁ xqsWÀÁLi¿RÁV©«sV. M ©«sVLi²T¶ 

R NTP ÇÁLjigji©«s ªyùN][¿RÁª«sVV µyµyxmso zqósLRi{ms²R¶©«sª«sVV ª«sµôR¶ ÇÁLjigji©«sÈýÁV 

Ë³Ø−sLi¿RÁª«s¿RÁVè©«sV. 

ªy¸R¶VV {ms²R¶©«sª«sVV P (MN) xmnsV©«sxmsLjiª«sWßáª«sVVÍÜ[ ª«sWLRiVö dv (NS). 

 B®µ¶[ −sµ³R¶ª«sVVgS A ©«sVLi²T¶ B NTP ÇÁLjigji©«s ª«sWLRiVö©«sV MN,RS ª«sLiÉÓÁ @®©s[NRP 

xqs©«sõ¬s xqsª«sWLi»R½LRi {msÖÁNRPÌÁ xqsª«sVVµy¸R¶Vª«sVVgS Ë³Ø−sLiÀÁ©«s ÇÁLjigji©«s ®ªsVV»R½òª«sVV 

xms¬s 

xqsWÀÁLi¿RÁV©«sV. @©«sgS AB úxmsúNTP¸R¶VÍÜ[ ÇÁLjigji©«s xms¬s xqsª«sWLi»R½LRi ÀÁ©«sõ {msÖÁNRPÌÁ 

xqsª«sVVµy¸R¶Vª«sVV. xqsWÀÁlLi[ÅÁ \®ªsaSÌÁùª«sVV xqsWÀÁLi¿RÁV©«sV. 

4. µj¶*gRi»R½ GNRPgRi»R½ úxmsúNTP¸R¶VÌÁ©«sgS ®©s[−sV? 

 NSL]õ¸R¶VLiú»R½xmso µR¶ORPQ»R½NRPV xqs−dsVNRPLRißáª«sVV LSÊÁÈíÁVª«sVV. 

 µj¶*gRi»R½ úxmsúNTP¸R¶V: xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV INRP @ª«sxqós ©«sVLi²T¶ ®ªs[L]NRP @ª«sxqósNRPV 

G−s−sµ³R¶ r¡Fy©«sª«sVVÌÁ gRiVLi²y Â¿Á[Lji©«sµ][, ª«sù¼½lLi[NRP µj¶aRPÍÜ[ @®µ¶[ r¡Fy©«sª«sVVÌÁ 

gRiVLi²y 

»]ÖÁ @ª«sxqósNRPV Â¿Á[LRi NRPÖÁlgi[ úxmsúNTP¸R¶V©«sV µj¶*gRi»R½ úxmsúNTP¸R¶V @LiÉØLRiV. 

8c 

 @©«sgS ®ªsVVµR¶ÉÓÁ úxmsúNTP¸R¶V úgRiz¤¦¦¦LiÀÁ©«s DxtñsQLSbP ÛÍÁ[NRP (−sxqsLêjiLiÀÁ©«s 

#DxtñsQLSbP 

ª«sù¼½lLi[NRP úxmsúNTP¸R¶VÍÜ[ −sxqsLêjiLiÀÁ©«s DxtñsQLSbPNUP ÛÍÁ[NRP (úgRiz¤¦¦¦LiÀÁ©«s DxtñsQLSbPNTP) 

#xqsª«sW©«sª«sVVgS ¸R¶VVLi²T¶©«s A úxmsúNTP¸R¶V µj¶*gRi»R½ úxmsúNTP¸R¶V xqsWÀÁLi¿RÁV©«sV. 

 GNRPgRi»R½ úxmsúNTP¸R¶V: \|ms −sµ³R¶ª«sVVgS ÇÁLRigRi¬s úxmsúNTP¸R¶VÌÁ©«sV GNRPgRi»R½ 

úxmsúNTP¸R¶VÌÁV @LiÉØLRiV. Dµy: 1. @¬sõ xqsª«sVDuñ¡úgRi»y, zqósL][xtñsQNRP úxmsúNTP¸R¶VÌÁV 

#®©sª«sVøµj¶gS 

ÇÁLjigji©«s @−s µj¶*gRi»R½ úxmsúNTP¸R¶VÛÍÁ[. A úxmsúNTP¸R¶VÌÁÍÜ[ xmnsVL<Rißá ¸R¶VVLi²R¶LSµR¶V. xqósBLRi 



{ms²R¶©«sª«sVV ª«sµôR¶ ¬s¸R¶V−sV»R½ úµR¶ª«sùLSbP gRiÌÁ ªy¸R¶Vª«so ªyùN][ÀÁLiÀÁ©«sxmso²R¶V 

úgRiz¤¦¦¦LiÀÁ©«s 

DxtñsQLSbP »]ÖÁ xmnsV©«sxmsLjiª«sWßáª«sVV©«sNRPV xqsLiN][ÀÁLiÀÁ©«sxmso²R¶V −s²R¶VµR¶ÌÁ Â¿ÁLi®µ¶[ 

DxtñsQLSbP 

xqsª«sW©«sª«sVV. 

 2. ª«sVLi¿RÁV NRPLjigji©«sxmso²R¶V úgRiz¤¦¦¦LiÀÁ©«s DxtñsQLSbP, A ¬dsLRiV ¼½Ljigji 

#xmnsV¬dsË³ÏÁ−sLiÀÁ 

©«sxmso²R¶V −s²R¶VµR¶ÌÁ Â¿ÁLi®µ¶[ DxtñsQLSbPNTP xqsª«sW©«sª«sVV. 

 3. DxtñsQ ¸R¶VVgRiøxmso ¬sL][µ³R¶ª«sVV @»R½ùÌÁöª«sVVgS ¸R¶VV©«sõxmso²R¶V ÇÝÌÁV úxmsË³Øª«sª«sVV 

D}msOTPQLixms NRPÖÁgji©«s |msÖíÁ¸R¶VL`i DxtñsQ úxmsË³Øª«sª«sVV, bdP»R½ÌÁ úxmsË³Øª«sª«sVV µj¶*gRi»R½ ¿RÁLRiù. 

GNRPgRi»R½ ¿RÁLRiù: 

 1) xmnsVL<RißáNRPV ª«sù¼½lLi[NRPª«sVVgS ÇÁLjigji©«s xms¬s GNRPgRi»R½ ¿RÁLRiù, ry}msORPQ gRiª«sV©«sµj¶aRP©«sV 

ª«sWLjiè©«s xmnsVL<RißáNRPV ª«sù¼½lLi[NRPª«sVVgS xms¬s ÇÁLRiVgRiV©«sV. 

 2) −sµR¶Vù¬sL][µ³R¶ª«sVVÍÜ[ −sµR¶Vù»`½ úxmsªyx¤¦¦¦ª«sVV ª«sÌÁ©«s ÇÁ¬sLiÂ¿Á[ DxtñsQLSbP 

 3) ÇÝÌÁV, ZNPÖÁ*©±s úxmsË³Øª«sª«sVV GNRPgRi¼½ ¿RÁLRiù. 

 NSL][õ¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½NRPV xqs−dsVNRPLRißáª«sVV: NSL][õ¸R¶VLiú»R½xmso ¬sLRi* 

¿RÁ©«sª«sVV©«sNRPV @©«sVgRiVßá\®ªsV©«s AµR¶LRi+ ¸R¶VLiú»R½ª«sVV©«sV Ez¤¦¦¦LiÂ¿Á©«sV. NS¬s gRiLjixtísQ 

µR¶ORPQ»R½ 

gRiÌÁ ¸R¶VLiú»R½ª«sVV©«sV LRiWF~Liµj¶Li¿RÁÛÍÁ[ª«sVV. 

 NSL][õ¸R¶VLiú»R½ª«sVVÍÜ[ ª«sVVÅÁù Ë³ØgRiª«sVVÌÁV 1) xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV (AµR¶LRi+ 

ªy¸R¶VVª«so) ÊÁLiµ³j¶LixmsÊÁ²T¶©«s xqsWòxmsª«sVV. @µ³j¶NRP Duñ¡úgRi»R½ ª«sµôR¶gRiÌÁ DuñyaRP¸R¶Vª«sVV. 

3) »R½NRPVäª«s Duñ¡úgRi»R½ ª«sµôR¶gRiÌÁ zqsLiN`P ÅÁÀÁè»R½ª«sVVgS DxtñsQÊÁLiµ³R¶NRP xmsµyLóRixmso 

g][²R¶ÌÁV 

9c 

C) D»R½òª«sV DxtñsQªyx¤¦¦¦NRPª«sVV»][ @ª«sVLji©«s ª«sVW»R½gRiÌÁ xqsWòxmsª«sVVÍÜ[ @µ³R¶ª«sV 

DxtñsQªyx¤¦¦¦NRPxmso 

xmnsVL<RißáÛÍÁ[¬s ª«sVVxtsQÌÁNRPª«sVV (P) @ª«sVLji¸R¶VVLi²R¶V©«sV. C xqsWòxmsª«sVVÍÜ[ 

AµR¶LRi+ªy¸R¶VVª«so 



xms¬sÂ¿Á[}qs xmsµyLóRiª«sVVgS ÊÁLiµ³j¶LixmsÊÁ²T¶ ¸R¶VVLi²R¶V©«sV. C xqsWòxmsª«sVV @µ³R¶ª«sV 

DxtñsQªyx¤¦¦¦NRPxmso 

ríyLi²R¶V\|ms ¸R¶VVLi¿RÁVÈÁNRPV −dsÌÁV¸R¶VVLi²R¶V©«sV. 

 ii) @µ³j¶NRP Duñ¡úgRi»R½ T1k ª«sµôR¶gRiÌÁ ª«sxqsVòª«so (R) DuñyaRP¸R¶Vª«sVVgS xms¬s 

Â¿Á[¸R¶VV©«sV. 

 ii) @ÌÁö Duñ¡úgRi»R½ T2k ª«sµôR¶gRiÌÁ bdP»R½ÌÁ ª«sxqsVòª«so "zqsLiN`P' gS 

#xms¬sÂ¿Á[¸R¶VV©«sV. 

 DuñyaRP¸R¶Vª«sVV, zqsLiN`PÌÁ DxtñsQµ³yLRißá ryª«sVLóRiQùª«sVV @»R½ùµ³j¶NRPª«sVVgS ¸R¶VVLi²R¶V©«sV. 

NSª«so©«s DuñyaRP¸R¶Vª«sVV ©«sVLi²T¶, N]Li»R½ DxtñsQLSbP úgRiz¤¦¦¦LiÀÁ©«s ÛÍÁ[NRP "zqsLiN`P' NRPV 

#DxtñsQLSbP¬s 

@LiµR¶ÛÇÁ[zqs©«s ªyÉÓÁ Duñ¡úgRi»R½ÌÁÍÜ[ ª«sWLRiVö ¸R¶VVLi²R¶µR¶V. 

NSL][õ¿RÁúNRPª«sVV: 

 xms¬s Â¿Á[}qs xmsµyLóRiª«sVV©«sV úNTPLiµj¶ ©yÌÁVgRiV r¡Fny©«sª«sVVÌÁÍÜ[ NSL][õ¿RÁúNRPª«sVV 

#xmspLjiò 

@gRiV©«sV. 

10c 

 1) xqsWòxmsª«sVVÍÜ[ INRP úgSª«sVV @ßáV ªy¸R¶VVª«so TK ª«sµôR¶ ÊÁLiµ³j¶Lixmsxms²T¶©«sµj¶ 

@©«sVN]©«sVª«sVV. xqsWòxmsª«sVV©«sV DuñyaRP¸R¶Vª«sVV R \|ms ¸R¶VVLiÀÁ ®©sª«sVøµj¶gS 

ª«sVVxtsQÌÁNRPª«sVV \|msNTP 

ÍØgji©«s ªy¸R¶VVª«so ªyùN][ÀÁLiÀÁ©«s Duñ¡úgRi»R½ »R½gæRiNRPVLi²y @ª«sxqsLRiª«sVLiVV©«s 

DxtñsQLSbP¬s 

#DuñyaRP¸R¶Vª«sVV ©«sVLi²T¶ úgRiz¤¦¦¦Li¿RÁV©«sV. NSª«so©«s Bµj¶ xqsª«sVDuñ¡úgRi»y úxmsúNTP¸R¶V. C 

úxmsúNTP¸R¶VÍÜ[ 

{ms²R¶©«sª«sVV xmnsV©«sxmsLjiª«sWßáª«sVV ©«sVLi²T¶ {ms²R¶©«sª«sVV xmnsV©«sxmsLjiª«sWßáª«sVV NTP 

ª«sWLji©«sµj¶ @©«sVN]©«sVª«sVV. xqsWÀÁxmsÈÁª«sVVÍÜ[ bc C úxmsúNTP Ŗ¶V©«sV xqsWÀÁLi¿RÁV©«sV. C 

úxmsúNTP¸R¶VÍÜ[ DuñyaRP¸R¶Vª«sVV ©«sVLi²T¶ úgRiz¤¦¦¦LiÀÁ©«s D}tñsQLSbP Q1 @LiVV©«s. 

11c 



 ii) xqsWòxmsª«sVV©«sV DuñyaRP¸R¶Vª«sVV ©«sVLi²T¶ ríyLi²R¶V I \|ms ª«soLiÀÁ ªy¸R¶VVª«so©«sV 

#ªyùN][ÀÁLixmsÂ¿Á[zqs©«s Duñ¡úgRi»R½ T1k ©«sVLi²T¶ T2k xms²T¶F¡ª«so©«sV. C ª«sWLRiVöÌÁV 

xqsWÀdÁ 

xmsÈÁª«sVVÍÜ[ zqósL][xtñsQNRP ª«súNRPª«sVV cd xqsWÀÁLi¿RÁV©«sV. C ªyùN][¿RÁª«sVVÍÜ[ ªy¸R¶VVª«so 

N][ÍÜ[ö¹¸¶[V aRPNTPò. 

 C zqósL][xtñsQNRP úxmsúNTP¸R¶VÍÜ[ ªy¸R¶VV{ms²R¶©«sª«sVV Pc ©«sVLi²T¶ Pd xmnsV©«sxmsLjiª«sWßáª«sVV 

Vc ©«sVLi²T¶ Vd NTP ª«sWLji©«sµj¶. 

 iii) xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV ªy¸R¶VVª«so »]ÖÁzqós¼½NTP úNTPLiµj¶ lLiLi²R¶V 

#úxmsúNTP¸R¶VÌÁ»][ 

¼d½xqsVNRPVLSª«s¿RÁVè©«sV. xqsWòxmsª«sVV C ¬s zqsLiN`P \|ms ¸R¶VVLiÀÁ ªy¸R¶VVª«so©«sV ®©sª«sVøµj¶gS 

xqsLiN][ÀÁLixmsÂ¿Á[zqs©«s {ms²R¶©«sª«sVV Pd ©«sVLi²T¶ Pa NRPV, xmnsV©«sxmsLjiª«sWßáª«sVV Vd ©«sVLi²T¶ 

Ve NTP ª«sWLRiV©«sV. 

C xqsª«sV Duñ¡gRi»y úxmsúNTP¸R¶V©«sV dc ª«súNRPª«sVV xqsWÀÁLi¿RÁV©«sV. C úxmsúNTP¸R¶VÍÜ[ 

ªy¸R¶VVª«so 

Q1 aRPNTPò zqsLiN`PNRPV −sxqsLêjiLi¿RÁV©«sV. 

 Vi) xqsWòxmsª«sVV©«sV zqsLiN`P ©«sVLi²T¶ @µ³R¶ª«sV DxtñsQªyx¤¦¦¦NRPxmso ríyLi²R¶V\|ms ¸R¶VVLiÀÁ 

#zqósL][xtñsQNRPª«sVVgS ®©sª«sVøµj¶gS ªy¸R¶VVª«so©«sV xqsLiN][ÀÁLixmsÂ¿Á[zqs©«s Duñ¡úgRi»R½ T1 NTP 
Â¿Á[Lji©«s, {ms²R¶©«s, 

#xmnsV©«sxmsLjiª«sWßáª«sVVÌÁV »]ÖÁ −sÌÁVª«sÌÁV F~LiµR¶V©«sV. C úxmsúNTP¸R¶V©«sV 

xqsWÀdÁxmsÈÁª«sVVÌÁV 

ab xqsWÀÁLi¿RÁV©«sV. zqósL][xtñsQNRP úxmsúNTP¸R¶VÍÜ[ ªy¸R¶VVª«so\|ms©«s ÇÁLjigji©«s xms¬s W4 @LiVV©«s 

13c 

¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½ = Dxms¹¸¶WgjiLiÀÁ©«s aRPNTPò/ úgRiz¤¦¦¦LiÀÁ©«saRPNTPò. 

 = Â¿Á[zqs©«s xms¬s/úgRiz¤¦¦¦LiÀÁ©«s aRPNTPò. 

 = Q1-Q2/Q1 = 1-Q2/Q1 



14c 

 NSL][õ µj¶*gRi¼½ ¸R¶VLiú»R½ª«sVV ¹¸¶VNRPä @Õ³ÁÌÁxtsQª«sVV. 

1) ¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½ AaRP¸R¶Vª«sVV. zqsLiN`P Duñ¡úgRi»R½ÌÁ\|ms Aµ³yLRixms²R¶V©«sV. 

ii) µR¶ORPQ»R½ xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV µ³R¶LRiøª«sVVÌÁ \|ms Aµ³yLRi xms²R¶©«sV. 

iii) G µj¶*gRi¼½ ¸R¶VLiú»R½ª«sVLiVV©«s lLiLi²R¶V Duñ¡úgRi»R½ÌÁ ª«sVµ³R¶ù xms¬sÂ¿Á[xqsVò©«sõxmso²R¶V 

ªyÉÓÁ 

µR¶ORPQ»R½ xqsª«sW©«sª«sVV. 

5) DxtñsQgRi¼½NRP aSxqsòQûxmso lLiLi²R¶ª«s ¬s¸R¶Vª«sVª«sVV©«sV ¬sLRi*ÀÁLiÀÁ −sª«sLjiLixmsoª«sVV. 

µj¶*gRi»R½ ¸R¶VLiú»R½xmso µR¶ORPQ»R½ gRiLjixtísQª«sV¬s ¬sLRiWzmsLi¿RÁVª«sVV. (or) NSL][õ 

xqsWú»R½ª«sVV©«sV úªyzqs ¬sLRiWzmsLi¿RÁLi²T¶. 

DxtñsQgRi¼½NRP aSxqsòQûxmso lLiLi²R¶ª«s ¬s¸R¶Vª«sVª«sVV (xqsWú»R½ª«sVV): 

 1. ÍØLïRiV ZNPÖÁ*©±s ªyµR¶ª«sVV: ¬sLêkiª«s\®ªsV©«s ¸R¶VLiú»R½ xqs¥¦¦¦¸R¶VLi»][ INRP 

xmsµyLóS¬sõ xmsLjixqsLSÌÁNRPLiÛÉÁ[ »R½NRPVäª«s Duñ¡úgRi»R½NRPV ¿RÁÍýØLjiè, »R½µy*LS ÇÁ¬sLiÂ¿Á[ 

#DxtñsQaRPNTPò¬s 

¸R¶WLiú¼½NRP aRPNTPògS ª«sWLRiVèÈÁNRPV −dsÌÁVNSµR¶V. 

 2. NýSzqs¸R¶V£qs ªyµR¶ª«sVV: ËØx¤¦¦¦ù xqs¥¦¦¦¸R¶Vª«sVV ÛÍÁ[NRPVLi²y xqs*¸R¶VLi ¿][µj¶»R½ 

¸R¶VLiú»R½ª«sVV µy*LS INRP ª«sxqsVòª«so©«sVLi²T¶ µy¬sNRPLiÛÉÁ[ FsNRPVäª«s Duñ¡úgRi»R½ ª«sµôR¶gRiÌÁ 

#ª«sxqsVòª«so©«sNRPV DxtñsQLi Â¿Á[Lji®ªs[¸R¶VVÈÁgS¬s, ÛÍÁ[NRP DxtñsQª«sVV ¿RÁÌýÁÉÓÁ ª«sxqsVòª«so ©«sVLi²T¶ ®ªs[²T¶ 

#ª«sxqsVòª«so©«sNRPV 

úxmsª«sz¤¦¦¦Li¿RÁÈÁª«sVV gS¬s ÇÁLRigRiµR¶V. 

 \|ms lLiLi²R¶V ªyµR¶ª«sVVÌÁ©«sV @©«s*LiVVLiÀÁ 

 INRP ª«sxqsVòª«so ©«sVLi²T¶ DxtñsQLi úgRiz¤¦¦¦xqsWò xmsLjixqsLSÌÁÍÜ[ gS¬s xms¬sÂ¿Á[}qs 

#ª«sùª«sxqósÍÜ[ 

gS¬s G−sµ³R¶\®ªsV©«s ª«sWLRiVöÌÁV NRPÌÁVgRiNRPVLi²y A Duñy¬sõ xmspLjiògS ¸R¶WLiú¼½NRP 

#aRPNTPògS 

»R½©«sLi»R½ »y©«sV ª«sWLRiè NRPÖÁlgi[ DxtñsQ¸R¶VLiú»y¬sõ »R½¸R¶WLRiV Â¿Á[¸R¶VVÈÁ @ryµ³R¶ùª«sVV. 

15c 



 NSL][õxqsWú»R½ª«sVV: lLiLi²R¶V Õ³Á©«sõQQ\®ªsV©«s DuñyúaRP¸R¶WÌÁ ª«sVµ³R¶ù xms¬sÂ¿Á[}qs 

¸R¶VLiú»yÌÁ¬sõLiÉÓÁ NRPLiÛÉÁ[ µj¶*gRi»R½\®ªsV©«s NSL][õ¸R¶VLiú»R½ª«sVV ¹¸¶VVNRPä µR¶ORPQQù»R½ 

FsNRPVäª«s. 

 SR ¸R¶WLiú»R½ª«sVVÌÁV DuñyaRP¸R¶Vª«sVV (T1k) zqsLiN`P (T2K) Duñ¡úgRi»R½ÌÁ 

ª«sVµ³R¶ùxms¬s Â¿Á[¸R¶VV¿RÁV©«sõ µR¶©«sVN]©«sVª«sVV. µj¶*gRi»R½ ¸R¶VLiú»R½ª«sVV S, GNRPgRi»R½ 

¸R¶VLiú»R½ª«sVV, 

R ¹¸¶VVNRPä µR¶ORPQQù»R½ NRP©yõ »R½NRPVäª«s @©«sVN]©«sVª«sVV INRP xmspLjiò ¿RÁúNRPª«sVVÍÜ[ S,R ÌÁV 
IZNP[ xmsLjizqós»R½VÌÁ ª«sµôðR¶ xmspLjiò ¿RÁúNRPª«sVVÍÜ[ Â¿Á[¸R¶VVxms¬s xmsLjiª«sWßáª«sVV zqósLRiª«sVV 

#@©«sVN]©«sVª«sVV. 

 SR ÌÁV xqsLji @LiVV©«s Ŗ¶WLiú¼½NRP xmsµôðR¶¼½ÍÜ[ NRPÌÁVxms ÊÁ²T¶©«s−s. @©«sVN]©«sVª«sVV. S 

DxtñsQ¸R¶VLiú»R½ª«sVVgS xms¬sÂ¿Á[¸R¶VV©«sV©«sõ, R bdP»R½ÖdÁNRPLRißá ¸R¶VLiú»R½ª«sVVgS 

xms¬sÂ¿Á[¸R¶VV©«sÈýÁV 

@ª«sVLji¸R¶VV©«sõ−s. INRP xmspLjiò ¿RÁúNRPª«sVVÍÜ[ S, DxtñsQaRP¸R¶Vª«sVV (T1) ©«sVLi²T¶ Q1 
DxtñsQLSbP¬s 

úgRiz¤¦¦¦LiÀÁ N]Li»R½ xms¬sÂ¿Á[zqs −sVgjiÖÁ©«s DxtñsQLSbP Q2 ©«sV T2 ÌÁ ª«sµôR¶gRiÌÁ zqsLiN`PNRPV 

#ª«sµR¶ÌÁV©«sV 

NS¬s R ¸R¶VLiú»R½ª«sVV B®µ¶[ xqsª«sV¸R¶Vª«sVVÍÜ[ T2 ª«sµôR¶gRiÌÁ zqsLiN`P©«sVLi²T¶ Q2 DxtñsQLSbP¬s 

úgRiz¤¦¦¦LiÀÁ N]Li»R½ ¸R¶VLiú¼½NRP xms¬sÂ¿Á[}qs −sVgjiÖÁ©«s DxtñsQaRPNTPò Q1 ©«sV 
DuñyaRP¸R¶Vª«sVV©«sNRPW 

#ª«sµR¶VÌÁV©«sV (R bdP»R½ÖdÁNRPLRißá ¸R¶VLiú»R½ª«sVV) 

 S ¸R¶VLiú»R½ª«sVV DxtñsQaRPNTPò©«sVLi²T¶ F~Liµj¶©«s ¸R¶VLiú»R½aRPNTPò = Q1-Q2 

 R ¸R¶VLiú»R½ª«sVV = Q1' - Q2' 
16c 

\|ms lLiLi²R¶V ¸R¶VLiú»R½ª«sVVÌÁV Â¿Á[zqs©«s xms¬s xqsª«sW©«sª«sVV NSÊÁÉíÓÁ 

S ¹¸¶VVNRPä µR¶ORPQQù»R½ R NRPLiÛÉÁ[ FsNRPVäª«s @©«sVN]¬s©«s 

 @®µ¶[ −sµ³R¶ª«sVVgS Q2'-Q2' 



 NSª«so©«s R ¸R¶VLiú»R½ª«sVV DxtñsQaRP¸R¶Vª«sVV©«sNRPV BÂ¿Á[è, DxtñsQLSbP Q1' ¸R¶VLiú»R½ª«sVV S 

úgRiz¤¦¦¦LiÂ¿Á[ DxtñsQLSbP NRPLiÛÉÁ[ FsNRPVäª«s. zqsLiN`P ©«sVLi²T¶ bdP»R½ÖdÁNRPLRißá ¸R¶VLiú»R½ª«sVV R 

#úgRiz¤¦¦¦LiÂ¿Á[ 

DxtñsQLSbP Q2 ¸R¶VLiú»R½ª«sVV S −sxqsLêjiLiÂ¿Á[ DxtñsQLSbP NRPLiÛÉÁ[ FsNRPVäª«s. 

 NSª«so©«s xmspLjiò INRP ¿RÁúNRPª«sVVÍÜ[ DxtñsQLSbP »R½NRPVäª«s 

Duñ¡úgRi»R½ zqsLiN`P ©«sVLi²T¶ @µ³j¶NRP Duñ¡úgRi»R½ AaRP¸R¶Vª«sVV©«sNRPV úxmsxqsLjiLi¿RÁV©«sV. 

C −sª«sLRißá ª«sÌÁ©«s »R½NRPVäª«s Duñ¡úgRi»R½ ª«sµôR¶gRiÌÁ ª«sxqsVòª«so ©«sVLi²T¶, N]Li»R½ xms¬s Â¿Á[zqs 

FsNRPVäª«s Duñ¡úgRi»R½ ª«sµôR¶gRiÌÁ AaRP¸R¶Vª«sVV©«sNRPV úxmsryLRiª«sVgRiV¿RÁV©«sõµj¶. NS¬s Bµj¶ 

DxtñsQgRi¼½NRP 

lLiLi²R¶ª«s xqsWú»R½ª«sVV©«sNRPV −sLRiVµôðR¶ª«sVV. 

 NSª«so©«s S ¹¸¶VVNRPä µR¶ORPQQù»R½ R ¹¸¶VVNRPä µR¶ORPQQù»R½NRPV xqsª«sW©«sª«sVV NSª«s¿RÁVè NS¬s 

@Li»R½NRPLiÛÉÁ[ FsNRPVäª«sgS Ŗ¶VVLi²R¶VÈÁNRPV −dsÌÁVNSµR¶V. 

 NSÊÁÉíÓÁ µj¶*gRi»R½ ¸R¶VLiú»R½ª«sVV µR¶ORPQQù»R½ GNRPgRi»R½ ¸R¶VLiú»yÌÁ NRPLiÛÉÁ[ FsNRPVäª«sgS 

¸R¶VVLi²R¶V©«sV µj¶*gRi»R½ µR¶ORPQQù»R½ (1 c T2/T1) ©«sVLi²T¶, DuñyaRP¸R¶Vª«sVV, zqsLiN`PÌÁ 

Duñ¡úgRi»R½ÌÁ T1,T2 ÌÁ \|ms Aµ³yLRixms²T¶¸R¶VVLi²R¶V©«sV. lLiLi²R¶V Duñ¡úgRi»R½ÌÁ ª«sVµ³R¶ù 

xms¬sÂ¿Á[¸R¶VV 

µj¶*gRi»R½ ¸R¶VLiú»R½ª«sVVÌÁV xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV \|ms Aµ³yLRixms²R¶NRP, µR¶ORPQQù»R½ 

xqsª«sW©«sª«sVVgS 

¸R¶VVLi²R¶V©«sV. 

17c 

6) DxtñsQgRi¼½NRP Duñ¡úgRi»R½ ª«sW©«sª«sV©«s®©s[−sV −sª«sLjiLixmsoª«sVV. Bµj¶ AµR¶LRi+ªy¸R¶VV 

DxtñsQª«sW©«sª«sVV©«sNRPV »R½VÌÁùª«sV¬s ÊÁVVÇÁÙª«so xmsLRiV¿RÁVª«sVV. 

Duñ¡úgRi»R½ N]ÌÁ»R½ÌÁÍÜ[ Dxms¹¸¶WgjiLiÂ¿Á[ Duñ¡úgRi»y ª«sW©«sª«sVVÌÁV G\®µ¶©y INRP 

xmsµyLóRixmso µ³R¶LRiøª«sVVÌÁ \|ms Aµ³yLRixms²T¶ xms¬sÂ¿Á[¸R¶VV©«sV, Dµy// FyµR¶LRixqs 

ªyùN][¿RÁª«sVV, 

FýyÉÓÁ©«sª±sV ¬sL][µ³R¶ª«sVVÍÜ[ Duñ¡úgRi»R½»][ NRPÖÁlgi[ ª«sWLRiVö ®ªsVVµR¶ÌÁgRiV©«s−s. 

 ZNPÖÁ*©±s µj¶*gRi»R½ DxtñsQ ¸R¶VLiú»R½xmso µR¶ORPQ»R½ Aµ³yLRiª«sVVgS G xmsµyLóRixmso 



#µ³R¶LRiøª«sVV\|ms 

Aµ³yLRi xms²R¶¬s Duñ¡úgRi»y ª«sW©«sª«sVV©«sV LRiWF~Liµj¶LiÂ¿Á©«sV. µk¶¬s®©s[ xmsLRiª«sV xms¬s 

Duñ¡úgRi»y 

ª«sW©«sª«sVV ÛÍÁ[NRP DxtñsQgRi¼½NRP Duñ¡úgRi»y ª«sW©«sª«sVV @LiµR¶VLRiV. 

 µj¶*gRi»R½ ¸R¶VLiú»R½xmso µR¶ORPQQù»R½ 

 µR¶ORPQ»R½ Duñ¡úgRi»R½ úxms®ªs[V¸R¶V®ªs[V NS¬s xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV \|ms Aµ³yLRixms²R¶µR¶V. 

#NSª«so©«s 

\|ms xqs−dsVNRPLRißáª«sVV Duñ¡úgRi»R½ DuñyaRP¸R¶Vª«sVV ©«sVLi²T¶ úgRiz¤¦¦¦LiÀÁ©«s DxtñsQLSbPNTP, 

zqsLiN`PNRPV ª«sµj¶ÖÁ©«s DxtñsQLSbPNTP @©«sVÍÜ[ª«sW©«sV Fy»R½ª«sVVgS ¸R¶VVLi²R¶V©«sÈýÁV 

úxms®ªs[V¸R¶Vª«sVV©«sV ZNPÖÁ*©±s aSxqsòQû®ªs[»R½ò ¬sLRi*ÀÁLiÂ¿Á©«sV. NSª«so©«s. 

\|ms xqs−dsVNRPLRißáª«sVVÍÜ[ Duñ¡úgRi»R½ÌÁV ÇÁLjigji©«s xms¬s ©«s©«sVxqsLjiLiÀÁ N]ÌÁª«s 

ÊÁ²R¶VÈÁÂ¿Á[ C Duñ¡úgRi»y ª«sW©«sª«sVV©«sV xmsLRiª«sV xms¬s Duñ¡úgRi»yª«sW©«sª«sVV @¬s 

@LiµR¶VLRiV 

DxtñsQgRi¼½NRP Duñ¡úgRi»y ª«sW©«sª«sVV c AµR¶LRi+ ªy¸R¶VV Duñ¡úgRi»y 

ª«sW©«sª«sVVÌÁ ª«sVµ³R¶ù xqsLiÊÁLiµ³R¶ª«sVV, DxtñsQgRi¼½NRP Duñ¡úgRi»y ª«sW©«sª«sVVÍÜ[ 

18c 

µR¶ORPQ»R½ úxmsª«sWßáª«sVV NSª«sÛÍÁ©«s©«sõ aRPW©«sùª«sVV NSª«sÛÍÁ©«sV. aRPW©«sùª«sVV NRPLiÛÉÁ[ 

»R½NRPVäª«s −sÌÁVª«s©«sV A ryµj¶LiÀÁ©«s µR¶ORPQQù»R½ 1 NRPLiÛÉÁ[ FsNRPVäª«sgRiV©«sV. NSª«so©«s 

aRPW©«sùª«sVV NRPLiÛÉÁ[ »R½NRPVäª«s −sÌÁVª«s Ŗ¶VVLi²R¶VÈÁNRPV −dsÌÁVÛÍÁ[µR¶V. 

 AµR¶LRi+ ªy¸R¶VV Duñ¡úgRi»y ª«sW©«sª«sVVÍÜ[ BLiÇÁ©«sV ryª«sVLóRiQùª«sVV. 

 µR¶ORPQ»R½ T2 = 0 xmsLRiª«sV Duñ¡úgRi»R½ ª«sµôR¶ úxmsª«sWßáª«sVV @gRiV©«sV. xmsLRiª«sVaRPW©«sùª«sVV 

NRPLiÛÉÁ[ »R½NRPVäª«s Duñ¡úgRi»R½ ª«sµôR¶ ªy¸R¶VV @ßáVª«soÌÁ gRi¼½aRPNTPò ÊÁVVßØ»R½øª«sVgRiV©«sV. 

NSª«so©«s 

xmsLRiª«sV aRPW©«sùª«sVV NRPLiÛÉÁ[ »R½NRPVäª«s Duñ¡úgRi»R½©«sV Ez¤¦¦¦Li¿RÁVÈÁNRPV −dsÌÁVÛÍÁ[µR¶V. 

 NSª«so©«s lLiLi²R¶V DxtñsQ ª«sW©«sª«sVÌÁÍÜ[ µR¶ORPQ»R½ xqsª«sW©«sª«sVV NSª«so©«s. 

 xmsLRiª«sV Duñ¡úgRi»R½ T1 ¬dsÉÓÁ ª«sVLRiVgRiV róy©«sª«sVV T2 ª«sVLiµR¶V úµR¶−dsË³ÏÁª«s©«s 
róy©«sª«sVLiVV©«s 

 T2 - T1 = 100 



 DxtñsQgRi¼½NRP Duñ¡úgRi»y ª«sW©«sª«sVVÍÜ[ ²T¶úgki xmsLjiª«sWßáª«sVV ¬sLôðSLjiLi¿RÁVÈÁNRPV, 

#¬dsÉÓÁ 

ª«sVLRiVgRiV róy©«sª«sVV. úµR¶−dsË³ÏÁª«s©«s róy©«sª«sVVÌÁ ª«sVµ³R¶ù xms¬sÂ¿Á[}qs µj¶*gRi¼½ 

NSL][õ¸R¶VLiú»R½ª«sVV 

Ez¤¦¦¦Li¿RÁV©«sV. xqsWÀdÁ ÀÁú»R½ª«sVV \®ªsaSÌÁùª«sVV INRP ¿RÁúNRPª«sVVÍÜ[ ÇÁLRiVgRiVxms¬s¬s 

xqsWÀÁLi¿RÁV©«sV. 

xqsª«sV Duñ¡úgRi»R½ ª«súNSÌÁNRPV xqsª«sWLi»R½LRiª«sVVgS 100 xqsª«sV −sË³ØgSÌÁV Â¿Á[xqsWò xqsª«sV 

Duñ¡" 

úgRi»y ª«súNSÌÁ©«sV Ez¤¦¦¦Li¿RÁV©«sV. IN]äNRPä {msÖÁNRP \®ªsaSÌÁùª«sVV INRP ²T¶úgki 

xmsLjiª«sWßáª«sVV 

xqsWÀÁLi¿RÁV©«sV. NSª«so©«s DxtñsQgRi¼½NRP Duñ¡úgRi»y ª«sW©«sª«sVVÍÜ[ 

8c 

µR¶ORPQ»R½ úxmsª«sWßáª«sVV NSª«sÛÍÁ©«s©«sõ aRPW©«sùª«sVV NSª«sÛÍÁ©«sV. aRPW©«sùª«sVV NSª«sÛÍÁ©«sV. 

aRPW©«sùª«sVV 

#NRPLiÛÉÁ 

»R½NRPVäª«s −sÌÁVª«s©«sV A ryµj¶LiÀÁ©«s µR¶ORPQQù»R½ 1 NRPLiÛÉÁ[ FsNRPVäª«sgRiV©«sV. NSª«so©«s 

aRPW©«sùª«sVV NRPLiÛÉÁ[ »R½NRPVäª«s −sÌÁVª«s Ŗ¶VVLi²R¶VÈÁNRPV −dsÌÁVÛÍÁ[µR¶V. 

 AµR¶LRi+ ªy¸R¶VV Duñ¡úgRi»y ª«sW©«sª«sVVÍÜ[ BLiÇÁ©«sV ryª«sVLóRiQùª«sVV. 

 µR¶ORPQ»R½ T2 = 0 xmsLRiª«sV Duñ¡úgRi»R½ ª«sµôR¶ úxmsª«sWßáª«sVV @gRiV©«sV. xmsLRiª«sVaRPW©«sùª«sVV 

NRPLiÛÉÁ[ »R½NRPVäª«s Duñ¡úgRi»R½ ª«sµôR¶ ªy¸R¶VV @ßáVª«soÌÁ gRi»R½aRPNTPò ÊÁVVßØ»R½ø©«sVgRiV©«sV. 

NSª«so©«s 

xmsLRiª«sV aRPW©«sùª«sVV NRPLiÛÉÁ[ »R½NRPVäª«s Duñ¡úgRi»R½©«sV Ez¤¦¦¦Li¿RÁVÈÁNRPV −dsÌÁVÛÍÁ[µR¶V. 

 NSª«so©«s lLiLi²R¶V DxtñsQ ª«sW©«sª«sVVÌÁÍÜ[ µR¶ORPQ»R½ xqsª«sW©«sª«sVV NSª«so©«s 

 xmsLRiª«sV Duñ¡úgRi»R½ T1 ¬dsÉÓÁ ª«sVLRiVgRiV róy©«sª«sVV T2 ª«sVLiµR¶V úµR¶−dsË³ÏÁª«s©«s 
róy©«sª«sVLiVV©«s 

 T1-T2 = 100 
 DxtñsQgRi¼½NRP Duñ¡úgRi»y ª«sW©«sª«sVVÍÜ[ ²T¶úgki xmsLjiª«sWßáª«sVV ¬sLôðSLjiLi¿RÁVÈÁNRPV ¬dsÉÓÁ 

ª«sVLRiVgRiV róy©«sª«sVV, úµR¶−dsË³ÏÁª«s©«s róy©«sª«sVVÌÁ ª«sVµ³R¶ù xms¬sÂ¿Á[}qs µj¶*gRi¼½ 



NSL][õ¸R¶VLiú»R½ª«sVV 

Ez¤¦¦¦Li¿RÁVª«sVV. xqsWÀdÁ ÀÁú»R½ª«sVV \®ªsaSÌÁùª«sVV INRP ¿RÁúNRPª«sVVÍÜ[ ÇÁLRiVgRiVxms¬s¬s 

xqsWÀÁLi¿RÁV©«sV. 

xqsª«sV Duñ¡úgRi»R½ ª«súNSÌÁNRPV xqsª«sWLi»R½LRiª«sVVgS 100 xqsª«sV −sË³ØgSÌÁV Â¿Á[xqsWò xqsª«sV 

Duñ¡úgRi»y ª«súNSÌÁ©«sV Ez¤¦¦¦Li¿RÁVª«sVV. IN]äNRPä {msÖÁNRP \®ªsaSÌÁùª«sVV INRP ²T¶úgki 

xmsLjiª«sWßáª«sVV 

xqsWÀÁLi¿RÁV©«sV. NSª«so©«s DxtñsQgRi¼½NRP Duñ¡úgRi»y ª«sW©«sª«sVVÍÜ[ ¬dsÉÓÁ ª«sVLRiVgRiV róy©«sª«sVV, 

xmnsV¬dsË³ÏÁª«s©«s róy©«sª«sVVÌÁ ª«sVµ³R¶ù ¾»½[²y 

19c 

 AµR¶LRi+ªy¸R¶VV Duñ¡úgRi»yª«sW©«sª«sVVÍÜ[ NRPW²y NSL][õ ¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½. 

 NSª«so©«s lLiLi²R¶V Duñ¡úgRi»y ª«sW©«sª«sVVÌÁÍÜ[ ¬dsÉÓÁª«sVLRiVgRiV róy©«sª«sVV IZNP[ −sÌÁVª«s 

NRPÖÁgji ¸R¶VV©«sõµj¶. B®µ¶[ −sµ³R¶ª«sVVgS lLiLi²R¶V Duñ¡úgRi»yª«sW©«sª«sVVÌÁV G Duñ¡úgRi»R½ 

@LiVV©«s 

IZNP[ −sÌÁVª«s NRPÖÁgji¸R¶VVLi²R¶V©«s¬s ¿RÁWxmsª«s¿RÁVè©«sV. NSª«so©«s lLiLi²R¶V Duñ¡úgRi»R½ 

ª«sW©«sª«sVVÌÁV 

xqsLRi*xqsª«sVª«sVV. 

7) FsLiúÈÁ {ms ¬sLRi*¿RÁ©«sª«sVV úªyzqs −sª«sLjiLixmsoª«sVV. 

µj¶*gRi»R½, GNRPgRi»R½ úxmsúNTP¸R¶VÌÁÍÜ[ FsLiúÈÁ{ms ª«sWLRiVöÌÁ©«sV 

¿RÁLjièLi¿RÁVª«sVV. 

 A) INRP ª«sùª«sxqós i zqós¼½©«sVLi²T¶ f zqós¼½NTP ª«sWLRiVö G ª«sWLæRiª«sVV 

#®ªsLiÊÁ²T¶ 

ÇÁLjigji©«sxmsöÉÓÁNTP I DxtñsQgRi¼½NRP Ë³Ý¼½NRP LSbP ÍÜ ª«sWLRiVö zqsµôðR¶ª«sVVgS ¸R¶VVLi²R¶V©«sV 

C úxms®ªs[V¸R¶Vª«sVV G FsLiúÈÁzms gS ¬sLRi*ÀÁLiÂ¿ÁµR¶LRiV. 

 −sª«sLRißá: ªy¸R¶VVª«soÌÁÍÜ[ {ms²R¶©«sª«sVV ryµ³yLRißá ÊÁÌÁª«sVVgS, xmnsV©«sxmsLjiª«sWßáª«sVV 

ryµ³yLRißá róy©«s úË³ÏÁLiaRPª«sVVgS gRiVLjiòLiÂ¿ÁµR¶LRiV. xmsÈÁª«sVVÍÜ[ ¿RÁWzms©«s −sµ³R¶ª«sVVgS i zqós¼½ 

©«sVLi²T¶ f zqós¼½NTP R1 ª«sWLæRiª«sVV gRiVLi²y ÇÁLjigji©«s úxmsúNTP¸R¶V ª«sÌÁ©«s Â¿Á[Lji©«sµj¶ 

#@©«sVN]LiµR¶ª«sVV. 

f ©«sVLi²T¶ i zqós¼½NTP ®ªs[lLi[ ª«sWLæRiª«sVV R gRiVLi²y ÇÁLjigji©«s úxmsúNTP¸R¶V ª«sÌÁ©«s »]ÖÁ 



#zqós¼½NTP 

Â¿Á[Lji©«sµj¶ @©«sVN]©«sVª«sVV NýSzqs¸R¶V£qs zqsµôðyLi»R½ª«sVV©«s©«sVxqsLjiLiÀÁ. 

20c 

 R2 ª«sWLæRiª«sVV µj¶*gRi»R½ª«sVV NSª«sÈÁLiª«sÌýÁ ÇÁLjilgi[ µj¶aRP©«sV ÊÁÉíÓÁ xqsLiZNP[»R½ª«sVV 

ª«sWLRiV©«sV. 

 NSª«so©«s INRP zqós¼½©«sVLi²T¶ lLiLi²R¶ª«s zqós¼½NTP G úxmsúNTP¸R¶VÍÜ[ ª«sWLRiVö G 

#ª«sWLæRiª«sVVÍÜ[ 

Â¿ÁLiµj¶©«sxmsöÉÓÁNTP FsLiúÈÁzqs @®©s[ DxtñsQgRi¼½NRP Ë³Ý¼½NRPLSbPÍÜ[ ÇÁLjilgi[ ª«sWLRiVö zqósLRiª«sVV 

i, f zqós»R½VÌÁ ª«sµôR¶ FsLiúÈÁzms S1, S2 @LiVV©«s. 

 S1-S2=ds = dQ/T gS úªy Ŗ¶Vª«s¿RÁVè©«sV. INRP ª«sùª«sxqósÍÜ[ G\®µ¶©y 

úxmsúNTP¸R¶V ÇÁLjigji©«sxmso²R¶V FsLiúÈÁzmsÍÜ[ NRPÖÁlgi[ ª«sWLjixmso ÛÍÁNTPäLi¿RÁª«s¿RÁVè©«sVNS¬s, INRP 

#zqós¼½ÍÜ[ 

FsLiúÈÁzms xmsLRiª«sV −sÌÁVª«s©«sV ÛÍÁNTPäLi¿RÁVÈÁNRPV −dsÌÁVÛÍÁ[µR¶V. 

21c 

 µj¶*gRi»R½ úxmsúNTP¸R¶VÍÜ[ FsLiúÈÁzms ª«sWLRiVö: NSL][õ ¸R¶VLiú»R½ª«sVV 

Ez¤¦¦¦Lixmsoª«sVV. xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV DuñyaRP¸R¶Vª«sVV©«sVLi²T¶ Q1 DxtñsQLSbP¬s T1 
Duñ¡úgRi»R½ ª«sµôR¶ 

úgRiz¤¦¦¦Li¿RÁV©«sV. NSª«so©«s FsLiúÈÁzmsÍÜ[ |msLRiVgRiVµR¶ÌÁ Q1/T1. xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV Q2 
DxtñsQ 

LSbP¬s T2 ª«sµôR¶ DuñyaRP¸R¶Vª«sVV©«sNRPV BÀÁè ®ªs[¸R¶VVÈÁÂ¿Á[ FsLiúÈÁzmsÍÜ[ ©«sxtísQª«sVV Q2/T2 
 FsLiúÈÁzmsÍÜ[ ª«sWLRiVö 

 NS¬s NSL][õ zqsµôðyLi»R½ª«sVV©«sVLi²T¶ 

 NSª«so©«s ¿RÁúNUP¸R¶V úxmsúNTP¸R¶VÍÜ[ FsLiúÈÁzms zqósLRiLSbP 

 GNRPgRi»R½ úxmsúNTP¸R¶VÍÜ[ FsLiúÈÁzms: i) NSL][õ zqsµôðyLi»R½ª«sVV ©«sVLi²T¶ µj¶*gRi»R½ 

¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½ GNRPgRi»R½ ¸R¶VLiú»R½ª«sVV NRPLiÛÉÁ[ FsNRPVäª«s. GNRPgRi»R½ ¸R¶VLiú»R½ª«sVV T1 

Duñ¡úgRi»R½ ª«sµôR¶ Q1 DxtñsQLSbP úgRiz¤¦¦¦LiÀÁ, N]Li»R½ xms¬s Â¿Á[zqs Q2 DxtñsQLSbP T2 



#Duñ¡gRi»R½ ª«sµôR¶ gRiÌÁ zqsLiNUPNRPV ª«sµR¶ÖÁ®ªs[¸R¶VV¿RÁV©«sõµj¶ @©«sVN]©«sVª«sVV. 

 ii) GNRPgRi»R½ úxmsúNTP¸R¶V DxtñsQª«sx¤¦¦¦©«sª«sVV dQ DxtñsQLSbP T1 @µ³j¶NRP Duñ¡úgRi»R½ 

ª«sxqsVòª«so©«sVLi²T¶ »R½NRPVäª«s Duñ¡úgRi»y T1 ª«sxqsVòª«so©«sNRPV ª«sx¤¦¦¦©«sª«sVV Â¿ÁLiµj¶©«sµj¶ 

@©«sVN]©«sVª«sVV. 

®ªsVVµR¶ÉÓÁ ª«sxqsVòª«so N][ÍÜ[öLiVV©«s FsLiúÈÁzms lLiLi²R¶ª«s ª«sxqsVòª«so úgRiz¤¦¦¦LiÀÁ©«s FsLiúÈÁzms 

@LiVV©«s ª«sùª«sxqós FsLiúÈÁzmsÍÜ[ ª«sWLRiVö. 

 NSª«so©«s GNRPgRi»R½ úxmsúNTP¸R¶VÌÁÍÜ[ ª«sùª«sxqós FsLiúÈÁzms ª«sWLRiVö @µ³j¶NRPª«sV¹¸¶[Vù 

−sµ³R¶ª«sVVgS ÇÁLRiVgRiV©«sV. 

8) FsLiúÈÁ{ms ¬sLRi*ÀÁLixmsoª«sVV, zqósL][xtsQNRP úxmsúNTP¸R¶V©«sV zqósLRi FsLiúÈÁzms 

úxmsúNTP¸R¶V @¬s FsLiµR¶VNRPV @LiÉØLRiV. 

 FsLiúÈÁ{msÌÁ Ë³Ý¼½NRP Ë³Øª«sª«sVV©«sV, −sª«sLjixqsWò, DxtñsQgRi¼½NRP lLiLi²R¶ª«s 

¬s¸R¶Vª«sVª«sVV FsLiúÈÁ{msÌÁ xqsLiÊÁLiµ³R¶ª«sVV −sª«sLjiLixmsoª«sVV. 

 A) FsLiúÈÁ{ms ¬sLRi*¿RÁ©«sª«sVV: 7ª«s úxmsaRPõ xqsª«sWµ³y©«sª«sVV ¿RÁW²R¶V²R¶V. 

 zqósL][xtñsQNRP úxmsúNTP¸R¶V zqósLRi FsLiúÈÁzms úxmsúNTP¸R¶V: xmsLjixmspLñRi ªy¸R¶VVª«so 

zqósL][xtñsQNRP úxmsúNTP¸R¶V, xqsª«sVDuñ¡úgRi»R½ úxmsúNTP¸R¶VÌÁÍÜ[ aRPNTPò ª«sWLjiö²T¶ ÇÁLjigji©«sxmso²R¶V 

 dQ = dV + PdV gS úªy Ŗ¶Vª«s¿RÁVè©«sV. 

 NSª«so©«s zqósL][xtñsQNRP úxmsúNTP¸R¶VÌÁ©«sV zqósLRi FsLiúÈÁ{ms úxmsúNTP¸R¶VÌÁV @LiµR¶VLRiV. 

23c 

 FsLiúÈÁ{ms Ë³Ý¼½NRP Ë³Øª«sª«sVV: µj¶*gRi»R½\®ªsV©«s zqósL][xtñsQNRP, xqsª«sVDuñ¡úgRi»y 

úxmsúNTP¸R¶VÌÁÍÜ[ zqósLRiª«sVVgS ¸R¶VVLi®²¶[ Ë³Ý¼½NRPLSbP FsLiúÈÁ{ms, INRP ª«sùª«sxqós {ms²R¶©«sª«sVV, 

#Duñ¡úgRi»R½, @Li»R½LæRi»R½ aRPNTPò ª«sLiÉÓÁ Ë³Ý¼½NRPLSbP FsLiúÈÁ{ms −sVgjiÖÁ©«s LSaRPVÌÁª«sÛÍÁ[ 

FsLiúÈÁ{msNTP 

G Ë³Ý¼½NRP ÌÁORPQßáª«sVV ÛÍÁ[NRP @©«sVË³ÏÁW¼½ F~LiµR¶VÈÁNRPV −dsÌÁV ÛÍÁ[NRPF¡ª«soÈÁÂ¿Á[ ALSbP¬s 

@LóRiª«sVV 

Â¿Á[xqsVN]©«sVÈÁ NRPxtísQª«sVV. ª«sùª«sxqósÍÜ[ FsLiúÈÁ{ms ª«sWLRiVöª«sÌÁ©«s xmsLjibdPÖÁLi¿RÁ NRPÖÁlgi[, ÛÍÁ[NRP 

#@©«sVË³ÏÁW¼½ F~LiµR¶NRPÖÁlgi[ µ³R¶LRiøª«sVVÛÍÁ[µR¶V NSª«so©«s A ª«sWLRiVö©«sV úgRiz¤¦¦¦Li¿RÁVÈÁ 

NRPxtísQª«sVV. 



 FsLiúÈÁ{ms INRP zqós¼½ xqsLiË³Øª«sù»R½©«sV ¾»½ÖÁ¸R¶VÂ¿Á[}qs gRißØLiNRPLSbP ª«sùª«sxqós úNRPª«sV 

xmsµôðR¶¼½©«sVLi²T¶, úNRPª«sV LSz¤¦¦¦»R½ùª«sVV©«sNRPV |msLjigji©«s FsLiúÈÁ{ms |msLRiVgRiV©«sV. ANTP=ÇÁ©±s 

#\|¤¦¦¦ú²][ÇÁ©±s ªy¸R¶VVª«soÌÁ lLiLi²R¶VxqsWòxmsª«sVVÌÁÍÜ[ ¸R¶VV©«sõ ª«s©«sVN]©«sVª«sVV. G 

xqsWòxmsª«sVVÍÜ[ G ªy¸R¶VVª«so 

D©«sõµk¶ úgRiz¤¦¦¦Li¿RÁª«s¿RÁVè©«sV. NS¬s INRP @ßáVª«so¹¸¶VVNRPä róy©«sª«sVV©«sV 

gRiVLjiòLi¿RÁÛÍÁ[ª«sVV. 

@©«sgS ª«sùª«sxqósÌÁgRiVLjiLiÀÁ N]Li»R½ @ÇìØ©«sª«sVV D©«sõµj¶. Bxmso²R¶V A lLiLi²R¶V 

xqsWòxmsª«sVVÌÁV 

NRPÖÁzms©«s G ÕÁLiµR¶Vª«soª«sµôR¶ G ªy¸R¶VV @ßáVª«sogRiÌÁµ][ NRPW²y gRiVLjiòLixmsÛÍÁ[ª«sVV. @©«sgS 

ª«sùª«sxqós @ÇìØ©«sª«sVV |msLjigji©«sµj¶. FsLiúÈÁ{ms |msLjigji©«sÈýÁVgS Ë³Ø−sLi¿RÁª«sÛÍÁ©«sV. NSª«so©«s 

#G 

úxmsúNTP¸R¶VÍÜ[©«sV FsLiúÈÁ{ms |msLRigRiÈÁ®ªs[V NS¬s, »R½gæRiVÈÁ ª«sWú»R½ª«sVV ¸R¶VVLi²R¶µR¶V. 

FsLiúÈÁ{ms¬s ª«sXµôðj¶ 

Â¿Á[¸R¶VgRiÌÁª«sVV NS¬s ©yaRP©«sª«sVV Â¿Á[¸R¶VÛÍÁ[ª«sVV @©«sõµj¶ DxtñsQgRi¼½NRP lLiLi²R¶ª«s 

¬s¸R¶Vª«sVª«sVVgS 

Ë³Ø−sLi¿RÁª«s¿RÁVè©«sV FsLiúÈÁ{ms úxmsª«sWßáª«sVV ZNPÍÜ[Lji/²T¶úgkiZNPÖÁ*©±s. 

 DxtñsQgRi¼½NRP aSxqsòQûxmso lLiLi²R¶ª«s ¬s¸R¶Vª«sVª«sVV: FsLiúÈÁ{ms: DxtñsQgRi¼½NRP 

aSxqsòQûxmso lLiLi²R¶ª«s ¬s¸R¶Vª«sVª«sVV, µj¶*gRi¼½ úxmsúNTP¸R¶VÌÁÍÜ[ DxtñsQaRPNTPò ©«sVLi²T¶ 

F~LiµR¶NRPÖÁlgi[ 

¸R¶WLiú¼½NRP aRPNTPò xmsLjiª«sWßáª«sVV gRiLjixtísQª«sVV, NS¬s ®ªsVV»R½òª«sVV DxtñsQaRPNTPò¬s 

#¸R¶WLiú¼½NRPaRPNTPògS 

ª«sWLRiVèÈÁ @ryµ³R¶ùª«sVV @¬s ¾»½ÌÁVxmso©«sV. 

 C −sxtsQ¸R¶Vª«sVV©«sV GLiúÈÁ{ms µ³R¶LRiøª«sVV©«s©«sVxqsLjiLi¿RÁV úNTPLiµj¶ −sµ³R¶ª«sVVgS úªy¸R¶V 

ª«s¿RÁVè©«sV. 

 úxmsNRPX¼½ÍÜ[ ÇÁLjilgi[ úxms¼½ Ë³Ý¼½NRP ÛÍÁ[µy LRiry¸R¶V©«s úxmsúNTP¸R¶V, @LiµR¶VÍÜ[ 

#FyÍæÜ®©s[ 

@¬sõ ª«sxqsVòª«soÌÁ¹¸¶VVNRPä ªyÉÓÁ xmsLjixqsLSÌÁ¹¸¶VVNRPä FsLiúÈÁ{msÌÁV ®ªsVV»R½òª«sVV ª«sXµôðj¶ 

@¹¸¶[VùÈÁÈýÁV ÇÁLRiVgRiV©«sV. C úxmsúNTP¸R¶VÌÁNRPV @ª«sµ³j¶ µj¶*gRi»R½ úxmsúNTP¸R¶V. BLiµR¶VÍÜ[ 



FsLiúÈÁ{msÌÁ 

®ªsVV»R½òª«sVV zqósLRiLSbP. 

24c 

 DxtñsQgRi¼½NRP aSxqsòQûxmso lLiLi²R¶ª«s ¬s¸R¶Vª«sVª«sVV©«sV FsLiúÈÁ{ms Ë³Ý¼½NRP µ³R¶LRiøª«sVV 

©«s©«sVxqsLjiLiÀÁ G xqsx¤¦¦¦ÇÁ úxmsúNTP¸R¶V @LiVV©«s INRP xqsª«sV»yzqós¼½©«sVLi²T¶ ª«sVL]NRP 

xqsª«sV»yzqós¼½NTP 

ª«sWlLi[ÈÁxmsöV²R¶V A ª«sùª«sxqós, xmsLjixqsLSÌÁ FsLiúÈÁ{ms ®ªsVV»R½òª«sVV FsNRPVäª«s @¹¸¶[Vù 

µj¶aRPÍÜ[ 

#ª«sWú»R½ª«sVV 

ÇÁLRiVgRiV©«sV. 

9) FsLiúÈÁ{mscDuñ¡úgRi»y ÀÁú»R½ª«sV©«s®©s[−sV? NSL][õ ¿RÁúNS¬sõ T-S 
xmsÈÁª«sVVÍÜ[ ¿RÁWzmsLiÀÁ µy¬s −s{qsòLñRiª«sVV NSL][õ ¸R¶VLiú»R½LiÍÜ[ 

ÌÁË³ÏÁùª«sV¹¸¶[Vù aRPNTPòNTP xqsª«sW©«sª«sV¬s ÊÁVVÇÁÙª«so Â¿Á[¸R¶VVª«sVV? 

FsLiúÈÁ{ms Duñ¡úgRi»y ÀÁú»yÌÁV c xqsWÀdÁ ÀÁú»yÌÁNRPLiÛÉÁ[ 

FsLiµR¶VNRPV ®ªsVLRiV\lgi©«s−s? 

 A. lLi[ÆØÀÁú»R½ª«sVVÍÜ[ X - @ORPQª«sVV ®ªsLiÊÁ²T¶ FsLiúÈÁ{ms c Y @ORPQª«sVVÍÜ[ 

#Duñ¡úgRi»R½ 

xqsWÀÁxqsWò gkiÀÁ©«s úgSxmso©«sV c FsLiúÈÁ{ms c Duñ¡úgRi»yÀÁú»R½ª«sVLiµR¶VLRiV. 

 NSL][õ ¿RÁúNRPª«sVV xqsWÀdÁ xmsÈÁª«sVVÍÜ[ ¿RÁWzms©«sÈýÁVgS ¸R¶VVLi²R¶V©«sV. P-V ÀÁú»R½ª«sVV 

©«sVLi²T¶ T1 Duñ¡úgRi»R½ DuñyaRP¸R¶Vª«sVV©«sVLi²T¶ xqsª«sVDuñ¡úgRi»R½ ªyùN][¿RÁª«sVVª«sÌÁ©«s Q1 
DxtñsQ 

LSbP úgRiz¤¦¦¦LiÀÁ, zqósL][xtñsQNRP ªyùN][¿RÁª«sVVF~Liµj¶ N]Li»R½ xms¬s¬s Â¿Á[zqs T2 Duñ¡úgRi»R½ 

Â¿Á[LRiV©«sV. C úxmsúNTP¸R¶V©«sV AB, BC ÌÁV xqsWÀÁLi¿RÁV©«sV. xqsª«sV Duñ¡úgRi»y 

ªyùN][¿RÁª«sVVÍÜ[ (AB) FsLiúÈÁ{ms S1 ©«sVLi²T¶ S2 NTP |msLRiVgRiV©«sV. zqósL][xtñsQNRP úxmsúNTP¸R¶V 

BC ÍÜ[ 

FsLiúÈÁ{ms ª«sWLRiVö ¸R¶VVLi²R¶µR¶V. zqsLiNUP\|ms ªy¸R¶VVª«so©«sV xqsª«sV Duñ¡úgRi»y 

xqsLiN][¿RÁª«sVV 



(CD) ÍÜ[ FsLiúÈÁ{ms S2 ©«sVLi²T¶ S1 NTP »R½gæRiV©«sV. zqósL][xtñsQNRP xqsLiN][¿RÁª«sVV ÍÜ[ 

FsLiúÈÁ{ms ª«sWLRiVö ¸R¶VVLi²R¶µR¶V. 

28c 

 ÌÁxmnsVÉÓÁNRPÌÁV 

1) DxtñsQ xqsLiÊÁLiµ³R¶ª«sVV ÛÍÁ[¬s ª«sùª«sxqósÍÜ[ Duñ¡úgRi»R½ ¬s»R½ù»R½*ª«sW? 

 A) DxtñsQ ÊÁLiµ³j¶»R½ ª«sùª«sxqósÍÜ[ ªy¸R¶VVª«so©«sV Ez¤¦¦¦Li¿RÁVª«sVV. ªy¸R¶VVª«so 

ªyùN][ÀÁLiÀÁ©«s ËØx¤¦¦¦ùxms¬sNTP @ª«sxqsLRiª«sV¹¸¶[Vù aRPNTPò @ßñáV @Li»R½LæRi»R½ aRPNTPò ©«sVLi²T¶ 

úgRiz¤¦¦¦Li¿RÁVÈÁÂ¿Á[ 

Duñ¡úgRi»R½ »R½gæRiV©«sV. @®µ¶[ −sµ³R¶ª«sVVgS ªy¸R¶VVª«soxqsLiN][ÀÁLiÀÁ©«sxmso²R¶V ª«sùª«sxqós \|ms 

#ÇÁLjilgi[xms¬sª«sÌÁ©«s 

@Li»R½LæRi»R½ aRPNTPò DxtñsQaRPNTPò |msLRiVgRiV©«sV. NSª«so©«s DxtñsQ xqsLiÊÁLiµ³R¶ª«sVVÛÍÁ[¬s ª«sùª«sxqósÍÜ[ 

#ÇÁLjilgi[ 

úxmsúNTP¸R¶VÌÁÍÜ[ Duñ¡úgRi»R½ zqósLRiª«sVVNSµR¶V. 

2) N]¬sõ aRP»yÊôÁª«sVVÌÁVgS Ë³ÏÁW−sV xqsWLRiVù¬s ©«sVLi²T¶ −sNTPLRißá Duy¬sõ 

¬sLRiLi»R½LRiª«sVVgS úgRiz¤¦¦¦Li¿RÁV¿RÁV©«sõµj¶. ª«sVLji Ë³ÏÁW−sV Du¡úgRi»R½ 

µyµyxmso zqósLRiª«sVVgS FsÈýÁV ¸R¶VV©«sõµj¶? 

 A) xqsWLRiVù²R¶V −sNTPLRißáª«sVV Â¿Á[¸R¶VV DxtñsQaRPNTPòÍÜ[ N]Li»R½ Ë³ØgRiª«sVV Ë³ÏÁW−sV 

úgRiz¤¦¦¦Li¿RÁV©«sV. Ë³ÏÁW−sV NRPW²y @Li»R½LSÎÏÁª«sVVÍÜ[¬sNTP DxtñsQaRPNTPò¬s −sNTPLRißáª«sVV 

Â¿Á[¸R¶VV©«sV. 

29c 

Ë³ÏÁW−sV µyµyxmso xqsª«sV»y zqós¼½ÍÜ[ ¸R¶VVLi²R¶VÈÁÂ¿Á[ Ë³ÏÁW−sV xqsWLRiVù¬s ©«sVLi²T¶ 

úgRiz¤¦¦¦Li¿RÁV DxtñsQ 

aRPNTPò, Ë³ÏÁW−sV @Li»R½LSÎÏÁª«sVVÍÜ[¬sNTP −sNTPLRißáª«sVVÂ¿Á[¸R¶VV DxtñsQaRPNTPò xqsª«sVª«sVVgS 

¸R¶VVLi²R¶VÈÁÂ¿Á[ 

Ë³ÏÁW−sV Duñ¡úgRi»R½ µyµyxmso xqsª«sVª«sVVgS ¸R¶VV©«sõµj¶. 

3) INRP ª«sùª«sxqós DxtñsQaRPNTPò ÛÍÁ[NRP @Li»R½LæRi»R½ aRPNTPòÍÜ[ ª«sXµôðj¶ DxtñsQ 

úxmsryLRiª«sVV ª«sÌÁ©«s ÇÁLjigji©«sµj¶ ÛÍÁ[NRP ª«sùª«sxqós\|ms ÇÁLjigji©«s xms¬s ª«sÌÁ©«s ÇÁLjigji©«sµj¶ 

¾»½ÌÁVxqsVN]©«sª«s¿RÁVè©y? −sª«sLjiLixmsoª«sVV. 



 A) ª«sùª«sxqósÍÜ[ ª«sWLRiVö xqsLiË³ÏÁ−sLi¿RÁV©«sxmso²R¶V xmsLjibdPÖÁLiÀÁ©«s @Li»R½LæRi»R½ aRPNTPò 

#−s−sµ³R¶ª«sVVgS ª«sXµôðj¶ F~Liµj¶©«sµj¶ ¾»½ÌÁVxqsVN]©«sª«s¿RÁVè©«sV. ª«sùª«sxqós Duñ¡úgRi»y 

xmsLjixqsLSÌÁ 

#Duñ¡úgRi»y ¾»½[²y ¸R¶VV©«sõ ¹¸¶V²R¶ÌÁ DxtñsQ úxmsryLRiª«sVVª«sÌÁ©«s @Li»R½LæRi»R½ aRPNTPòÍÜ[ 

ª«sXµôðj¶ 

NRPÖÁgji©«sÈýÁVgS Ë³Ø−sLi¿RÁª«s¿RÁVè©«sV. xmsLjixqsLSÌÁ, ª«sùª«sxqós IZNP[ Duñ¡úgRi»R½ª«sµôR¶ ¸R¶VV©«sõ 

¹¸¶V²R¶ÌÁ 

@Li»R½LæRi»R½ aRPNTPòÍÜ[ ª«sXµôðj¶ ËØx¤¦¦¦ùxms¬s ª«sÌÁ©«s ÇÁLRiVgRiV©«sV ª«sùª«sxqósÍÜ[ ª«sWLRiVö xmspLjiò 

@LiVV©«s »R½LRiVªy»R½ xmsLjibdPÖÁLiÀÁ©«s @Li»R½LæRi»R½ aRPNTPòÍÜ[ ª«sXµôðj¶ G −sµ³R¶ª«sVVgS ÇÁLjigji©«sµj¶ 

#¾»½ÌÁVxqsVN]©«sVÈÁNRPV −dsÌÁVNSµR¶V. 

4) ¸R¶WLiú¼½NRP aRPNTPò¬s xmspLjiògS DxtñsQaRPNTPògS ª«sWLRiVèÈÁNRPV −dsÌÁgRiV©y? 

r¡µyx¤¦¦¦LRißáª«sVVgS −sª«sLjiLixmsoª«sVV. 

 A) L][ÍØLi²`¶, LRiVª±sVxmnsLïRiV úxms¹¸¶WgRiª«sVVÌÁ©«sVLi²T¶ ¸R¶WLiú¼½NRP aRPNTPò¬s xmspLjiògS 

DxtñsQaRPNTPògS ª«sWLRiVèÈÁNRPV −dsÌÁgRiV©«s¬s ¾»½ÖÁ¸R¶VV©«sV. (DxtñsQ¸R¶WLiú¼½NRP »R½VÍØùLiNRPª«sVV 

NRP©«sVg]©«sV úxms¹¸¶WgRiª«sVV) 

 DxtñsQgRi¼½NRP lLiLi²R¶ª«s xqsWú»R½ª«sVV©«sVLi²T¶ G úxmsúNTP¸R¶V @LiVV©«s FsLiúÈÁzms ª«sXµôðj¶ 

#@gRiV 

µj¶aRPÍÜ[ ÇÁLRiVgRiV©«sV. ¸R¶WLiú¼½NRP aRPNTPò, DxtñsQaRPNTPògS ª«sWLji©«sxmso²R¶V FsLiúÈÁzms ª«sXµôðj¶ 

#@gRiVÈÁÂ¿Á[ 

¸R¶WLiú¼½NRP aRPNTPò ©«sLi»R½ÉÓÁ¬s DxtñsQaRPNTPògS ª«sWLRièª«s¿RÁVè©«sV. xmnsVL<Rißá»][ ¸R¶WLiú¼½NRP 

#aRPNTPò¬s 

xmspLjiògS DxtñsQaRPNTPògS ª«sWLRièª«s¿RÁVè©«sV NS¬s DxtñsQaRPNTPò¬s ¸R¶WLiú¼½NRP aRPNTPògS 

#ª«sWLRiVèÈÁNRPV 

−dsÌÁVNSµR¶V. 

5) gRiª«sV©«sª«sVVÍÜ[gRiÌÁ ª«sxqsVòª«so »R½©«s ¸R¶WLiú¼½NRP aRPNTPò xmnsVL<Rißáª«sÌÁ©«s DxtñsQ 

aRPNTPògS ª«sWLji ¬saRPèÌÁ zqós¼½NTP ª«sÀÁè©«sµj¶. A −sµ³R¶ª«sVVgS ÇÁ¬sLiÀÁ©«s DxtñsQ 

aRPNTPòÂ¿Á[ ª«sxqsVòª«so©«sV »]ÖÁ gRiª«sV©«s zqós¼½¬s F~LiµR¶VÈÁNRPV −dsÌÁVgRiÌÁµy? 



30c 

7) AµR¶LRi+¸R¶VLiú»R½xmso µR¶ORPQ»R½NRPV xqsª«sW©«s µR¶ORPQ»R½gRiÌÁ ¸R¶VLiú»R½ª«sVV©«sV 

FsLiµR¶VNRPV LRiWF~Liµj¶Li¿RÁÛÍÁ[ª«sVV. 

 A) NSL][õ ¸R¶VLiú»R½ª«sVVÍÜ[ ÇÁLRiVgRiV úxmsúNTP¸R¶VÌÁV @¬sõ¸R¶VV µj¶*gRi»R½ úxmsúNTP¸R¶VÌÁV. 

NSª«so©«s A¿RÁLRißáÍÜ[ Gª«sWú»R½ª«sVV GNRPgRi»R½ úxmsúNTP¸R¶V D©«sõ µR¶ORPQ»R½ 

AµR¶LRi+¸R¶VLiú»R½ª«sVV 

µR¶ORPQ»R½ NRPLiÛÉÁ[ »R½gæRiV©«sV. DxtñsQ¸R¶VLiú»R½ª«sVVÍÜ[ @®©s[NRP »R½ÌÁª«sVVÌÁ ª«sVµ³R¶ù 

ry}msORPQgRiª«sV©«sª«sVV 

ª«sÌÁ©«s ¸R¶VVLi®²¶[ xmnsVL<Rißá, zqsõQgôðRi»y ÊÁÌÁª«sVVÌÁV xmspLjiògS »]ÌÁgjiLi¿RÁVÈÁNRPV 

−dsÌÁVNSµR¶V. B−s 

GNRPgRi¼½ úxmsúNTP¸R¶VÛÍÁ[. NSª«so©«s AµR¶LRi+ ¸R¶VLiú»R½ª«sVV©«sNRPV xqsª«sW©«s µR¶ORPQ»R½ gRiÌÁ 

¸R¶VLiú»R½ª«sVV©«sV 

LRiWF~Liµj¶Li¿RÁVÈÁNRPV −dsÌÁVNSµR¶V. 

8) NSL][õ ¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½NRPV DuñyaRP¸R¶Vª«sVV, zqsLiN`P Duñ¡úgRi»R½ÌÁ 

xmsLRiLigS xqs−dsVNRPLRißáª«sVV úªy¸R¶VVª«sVV. ¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½ FsNRPVäª«s 

Â¿Á[¸R¶VVÈÁNRPV DuñyaRP¸R¶Vª«sVV Duñ¡úgRi»R½ |msLiÂ¿ÁµR¶LS? ÛÍÁ[NRP zqsLiN`P 

Duñ¡úgRi»R½©«sV »R½gæjiLiÂ¿ÁµR¶LS? −sª«sLjiLixmsoª«sVV. 

31c 

 NS¬s ªy»yª«sLRißáª«sVV zqsLiN`PgS Ë³Ø−sLiÂ¿ÁµR¶LRiV. zqsLiN`P©«sV ªy»yª«sLRißá Duñ¡úgRi»R½ 

NRPLiÛÉÁ[ »R½NRPVäª«s Duñ¡úgRi»R½ ª«sµôR¶ ¸R¶VVLi¿RÁª«sÛÍÁ©«s©«sõ bdP»R½ÖdÁNRPLRißá ¸R¶VLiú»R½ª«sVV©«sV 

@ª«sVLRièª«sÛÍÁ©«sV. bdP»R½ÖdÁNRPLRißá ¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½ »R½NRPVäª«s. NSª«so©«s zqsLiN`P 

Duñ¡úgRi»R½©«sV 

»R½gæjiLi¿RÁVÈÁ NRPLiÛÉÁ[ DuñyaRP¸R¶Vª«sVV Duñ¡úgRi»R½©«sV |msLiÀÁ ¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½©«sV 

|msLiÂ¿ÁµR¶LRiV. 

9) P-V xmsÈÁª«sVV ÊÁµR¶ÌÁV T-S xmsÈÁª«sVV»][ xqsWÀÁLiÀÁ©«s T-S xmsÈÁLi 

G−sV xqsWÀÁLi¿RÁV©«sV. NSL][õ ¸R¶VLiú»y¬sNTP T-S ÀÁú»R½ª«sVV G −sµ³R¶ª«sVVgS 

Ŗ¶VVLi²R¶V© [̄ −sª«sLjiLixmsoª«sVV. 

 A) P- {ms²R¶©«sª«sVV Y @ORPQª«sVVÍÜ[, V xmnsV©«sxmsLjiª«sWßáª«sVV X @$7ª«sVVÍÜ[ 



¼d½xqsVN]¬s gkiÀÁ©«s úgSxmso©«sV xqsWÀdÁ xmsÈÁª«sVV @LiµR¶VLRiV. P,V xmsÈÁª«sVVÍÜ[ ª«súNRPª«sVV 

\®ªsaSÌÁùª«sVV 

ÇÁLjigji©«s xms¬s¬s (aRPNTPò) xqsWÀÁLi¿RÁV©«sV. Duñ¡úgRi»R½ T FsLiúÈÁ{ms S (T-S) xmsÈÁª«sVVÍÜ[ 

ª«súNRPª«sVV \®ªsaSÌÁùª«sVV ª«sWLjiö²T¶ ÇÁLjigji©«s Duñy¬sõ (aRPNTPò) xqsWÀÁLi¿RÁV©«sV. 

 NSL][õ ¿RÁúNRPª«sVVÍÜ[ lLiLi²R¶V xqsª«sVDuñ¡úgRi»y, lLiLi²R¶V zqósL][xtñsQNRP ªyùN][¿RÁ, 

#xqsLiN][¿RÁª«sVVÌÁV INRPµy¬s »R½LRiVªy»R½ INRPÉÓÁ ¿RÁúNUP¸R¶Vª«sVVgS ¸R¶VVLi²R¶V©«sV. 

 xqsª«sVDuñ¡úgRi»y úxmsúNTP¸R¶VÍÜ[ Duñ¡úgRi»R½zqósLRiª«sVV gSª«so©«sõ T-S xmsÈÁª«sVVÍÜ[ 

#Bµj¶ 

X @ORPQª«sVV (FsLiúÈÁ{ms) ©«sNRPV xqsª«sWLi»R½LRiª«sVVgS ¸R¶VVLi²R¶V©«sV. zqósL][xtñsQNRP úxmsúNTP¸R¶VÍÜ[ 

FsLiúÈÁ{ms zqósLRiª«sVV NSª«so©«s Y @ORPQª«sVV (Duñ¡úgRi»R½) ©«sNRPV xqsª«sWLi»R½LRiª«sVVgS 

¸R¶VVLi²R¶V©«sV. 

NSª«so©«s NSL][õ ¿RÁúNRPª«sVV T-S xmsÈÁª«sVVÍÜ[ µk¶LçRi¿RÁ»R½VLRiúryNSLRiª«sVVgS ¸R¶VVLi²R¶V©«sV. 

µk¶¬s®©s[ "ÛÉÁ{mnsúgSª±sV' @¬s @LiÉØLRiV. 

12) xmsLRiª«sV aRPW©«sù Duñ¡úgRi»R½ ª«sµôR¶gRiÌÁ ª«sùª«sxqós ©«sVLi²T¶ DxtñsQaRPNTPò¬s 

úgRiz¤¦¦¦Li¿RÁVÈÁNRPV −dsÌÁV NRPÌÁµy? −sª«sLjiLixmsoª«sVV. 

 A) ªy¸R¶VV xqsWú»R½ª«sVV ©«sVLi²T¶ xmsLRiª«sV aRPW©«sù Duñ¡úgRi»R½ ª«sµôR¶ ªy¸R¶VV{ms²R¶©«sª«sVV 

aRPW©«sùª«sVV. @ßáV¿RÁÌÁ©«s zqsµôðyLi»R½ª«sVV ©«sVLi²T¶ ªy¸R¶VV {ms²R¶©«sª«sVV, @ßáVª«soÌÁ ®ªs[gRi 

ª«sLæRi 

ª«sVµR¶ùª«sVª«sVV©«sNRPV @©«sVÍÜ[ª«sW©«sVFy»R½ª«sVVgS ¸R¶VVLi²R¶V©«sV. NSª«so©«s xmsLRiª«sV 

Duñ¡úgRi»R½ª«sµôR¶ 

ª«sùª«sxqós @Li»R½LæRi»R½ aRPNTPò aRPW©«sùª«sVV NSª«so©«s, A ª«sùª«sxqós©«sVLi²T¶ aRPNTPò úgRiz¤¦¦¦Li¿RÁVÈÁNRPV 

−dsÌÁVNSµR¶V. 

 DxtñsQgRi¼½NRP zqsµôðyLi»R½ª«sVV ©«s©«sVxqsLjiLiÀÁ F~LiµR¶NRPÖÁgji©«s NRP¬dsxqs Duñ¡úgRi»R½ xmsLRiª«sV 

aRPW©«sùª«sVV. NSª«so©«s xmsLRiª«sVaRPW©«sù Duñ¡úgRi»R½NRPLiÛÉÁ[ »R½NRPVäª«s Duñ¡úgRi»R½ ª«sµôR¶gRiÌÁ 

zqsLiN`P 

DLi²R¶µR¶V NSª«so©«s, A ª«sùª«sxqós ©«sVLi²T¶ DxtñsQaRPNTPò¬s úgRiz¤¦¦¦Li¿RÁVÈÁNRPV −dsÌÁVNSµR¶V. 

13) INRP ªyÌÁV »R½ÌÁª«sVV\|ms ÇØLRiV¿RÁV©«sõ ª«sVLi¿RÁV xmnsV©«sª«sVV©«sV INRP 



ª«sùª«sxqósgS Ez¤¦¦¦LiÀÁ©«s a) ª«sùª«sxqós Duñ¡úgRi»R½ |msLRiVgRiV©y? 

b) ª«sùª«sxqós DxtñsQaRPNTPò¬s úgRiz¤¦¦¦Li¿RÁV©y? c) ª«sùª«sxqós\|ms ËØx¤¦¦¦ù 

34c 

 xms¬s ÇÁLjigji©«sµy? d) ª«sùª«sxqós @Li»R½LæRi»R½ aRPNTPòÍÜ[ ª«sWLRiVö 

xqsLiË³ÏÁ−sLiÀÁ©«sµy? 

 A) ª«sVLi¿RÁV xmnsV©«sª«sVV ÇØLRiV¿RÁV©«sõxmso²R¶V xmnsVL<Rißá ª«sÌÁ©«s ÇÁ¬sLiÀÁ©«s DxtñsQaRPNTPò¬s 

úgRiz¤¦¦¦Li¿RÁV©«sV. 

 C DxtñsQaRPNTPò ª«sÌÁ©«s N]Li»R½ ª«sVLi¿RÁV úµR¶ª«sª«sVVgS ª«sWLRiV©«sV. NS¬s ª«sùª«sxqós 

Duñ¡úgRi»R½ ª«sWLRiµR¶V. ª«sùª«sxqós N]Li»R½ DxtñsQaRPNTPò¬s úgRiz¤¦¦¦Li¿RÁVÈÁ ª«sÌÁ®©s[ N]Li»R½ ª«sVLi¿RÁV 

úµR¶−dsË³ÏÁ−sLiÀÁ©«sµj¶. ª«sVLi¿RÁV úµR¶ª«sª«sVVgS ª«sWLji©«sxmso²R¶V xmnsV©«sxmsLjiª«sWßáª«sVVÍÜ[ 

ª«sWLRiVö 

xqsLiË³ÏÁ−sLiÀÁ©«sµj¶ NSª«so©«s N]Li»R½ ËØx¤¦¦¦ùxms¬s ÇÁLRiVgRiV©«sV (PdV) zqós¼½ ª«sWLRiVö 

ÇÁLjigji©«sµj¶. 

NSª«so©«s DxtñsQgRi¼½NRP ®ªsVVµR¶ÉÓÁ ¬s¸R¶Vª«sVª«sVV ©«s©«sVxqsLjiLiÀÁ (dU) @Li»R½LæRi»R½ aRPNTPò 

|msLRiVgRiV©«sV. 

14) NSL][õ ¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½ xms¬s Â¿Á[}qs xmsµyLóRi µ³R¶LRiøª«sVV\|ms 

ª«sVLji¸R¶VV BLiµ³R¶©«sª«sVV\|ms Aµ³yLRixms²R¶µR¶V. NSª«so©«s LSÎÏÁþ©«sV xms¬s 

Â¿Á[}qs xmsµyLóRiª«sVVgS ª«sVLji¸R¶VV BLiµ³R¶©«sª«sVVgS FsLiµR¶VNRPV ªy²R¶LSµR¶V. 

 A) DxtñsQ¸R¶VLiú»R½ª«sVVÍÜ[ xms¬sÂ¿Á[}qs xmsµyLóRiª«sVV Â¿Á[}qs xms¬s @µ³j¶NRPª«sVVgS 

¸R¶VVLi²R¶ª«sÛÍÁ©«s©«sõ Duñ¡úgRi»R½ÍÜ[ xmnsV©«sxmsLjiª«sWßáª«sVV, {ms²R¶©«sª«sVVÌÁÍÜ[ ª«sWLRiVö 

@µ³j¶NRPª«sVVgS 

¸R¶VVLi²R¶ª«sÛÍÁ©«sV. NSª«so©«s ËØxtsQöª«sVVÌÁV c ªy¸R¶VVª«soÌÁV xqsLji @LiVV©«s xms¬s Â¿Á[}qs 

xmsµyLóRiª«sVVÌÁV, 

LSÎÏÁ§þ xms¬s Â¿Á[}qs xmsµyLóRiª«sVVÌÁVgS ªy²R¶ÛÍÁ[µR¶V. 

 BLiµ³R¶©«sª«sVV xqsVÌÁË³ÏÁª«sVVgS LRigRiVÌÁVN]¬s ANUP=NRPLRißáª«sVVª«sÌÁ©«s @µ³j¶NRP aRPNTPò¬s 

−s²R¶VµR¶ÌÁÂ¿Á[¸R¶Vª«sÛÍÁ©«sV. LSÎÏÁþNRPV C ÌÁORPQßáª«sVVÌÁV ÛÍÁ[ª«so NSÊÁÉíÓÁ ªy²R¶ÛÍÁ[ª«sVV. 

15) g][²R¶ NRPÈíÁ²y¬sNTP BÈÁVNRPÌÁV INRP úNRPª«sVLiÍÜ[ DLiÀÁ©yª«sV©«sV 



N]©«sLi²T¶? µk¶¬s ª«sÌÁ©«s DxtñsQgRi¼½NRP aSxqsòQûxmso lLiLi²R¶ª«s xqsWú»R½ª«sVV 

DÌýÁLizmnsVLi¿RÁÈÁª«sVV ÇÁLjigji©«sµy? 

 A) BÈÁVNRPÌÁV INRP úNRPª«sVª«sVVÍÜ[ ¸R¶VVLi¿RÁÈÁª«sVV ª«sW©«sª«s NRPXztsQ ÛÍÁ[NRP úxms¸R¶V»R½õª«sVV, 

Bµj¶ xqsx¤¦¦¦ÇÁ úxmsúNTP¸R¶VNSµR¶V. lLiLi²R¶ª«s gRi¼½NRP aSxqsòQûª«sVV ZNP[ª«sÌÁª«sVV xqsx¤¦¦¦ÇÁ 

35c 

úxmsúNTP¸R¶VÌÁNRPV xqsLiÊÁLiµ³j¶LiÀÁ©«sµj¶. NSª«so©«s \|ms Dµyx¤¦¦¦LRißáÍÜ[ lLiLi²R¶ª«s gRiª«sV©«s 

xqsWú»R½ª«sVV 

@¼½úNRP−sVLiÀÁ©«sÈýÁVNSµR¶V. 

17) LjiúzmsÑÁlLi[ÈÁLRiV »R½ÌÁVxmso ¼d½zqs¸R¶VVLiÀÁ©«s ª«sLiÈÁgRiµj¶¬s ¿RÁÌýÁxmsLRiV¿RÁVÈÁNRPV 

−dsÌÁV @gRiV©y? 

 A) LjiúzmsÇÁlLi[ÈÁLRiVÍÜ[ zqsLiN`P ©«sVLi²T¶ Q2 DxtñsQLSbP¬s úgRiz¤¦¦¦LiÀÁ N]Li»R½ xms¬s 

#(W) 
Â¿Á[zqs FsNRPVäª«s Duñ¡úgRi»R½ (T1) ª«sµôR¶ gRiÌÁ DuñyaRP Ŗ¶Vª«sVV©«sNRPV Q1 DxtñsQLSbP¬s 

#B¿RÁVè©«sV. 

LjiúzmnsÇÁlLi[ÈÁLRiV zqsLiN`P ª«sVLji¸R¶VV DuñyaRP¸R¶Vª«sVV 

gRiµj¶ÍÜ[®©s[ ¸R¶VVLi²R¶V©«sV. NSª«so©«s gRiµj¶ DxtñsQ xmsLjiª«sWßáª«sVV »R½gæRiVÈÁNRPV xqsWú»R½ª«sVV 

−dsÌÁVÛÍÁ[µR¶V. 

36c 

 LjiúzmnsÇÁlLiLiÈÁV ú{mnsÇÁL`i gRiµj¶ÍÜ[ Q1 DxtñsQLSbP¬s úgRiz¤¦¦¦LiÀÁ 

LSbP¬s DuñyaRP¸R¶Vª«sVV©«sNRPV B¿RÁVè©«sV NSª«so©«s LjiúzmnsÇÁlLiLiÈÁV 

»R½ÌÁVxmso ¾»½LRiÀÁ©«sxmsöÉÓÁNTP gRiµj¶ DxtñsQLSbP N]Li»R½ |msLRiVgRiVÈÁÂ¿Á[, Duñ¡úgRi»R½ NRPW²y 

#|msLRiVgRiV©«sV. 

18) lLiLi²R¶V Fyú»R½ÌÁÍÜ[ IZNP[ {ms²R¶©«sª«sVV, IZNP[ Duñ¡úgRi»R½ ª«sµôR¶ ªy¸R¶VVª«soÌÁV 

gRiÌÁª«so. INRP Fyú»R½ÍÜ[ ªy¸R¶VVª«so©«sV xqsª«sVDuñ¡úgRi»R½ úxmsúNTP¸R¶VÍÜ[ 

xmnsV©«sxmsLjiª«sWª«sVª«sVV xqsgS¬sNTP, lLiLi²R¶ª«s Fyú»R½ÍÜ[ ªy¸R¶VVª«so©«sV 

zqósL][xtñsQNRPª«sVVgS xmnsV©«sxmsLjiª«sWßáª«sVV xqsgRiª«sVgRiV©«sÈýÁV xqsLiN][ÀÁLixms 

ÊÁ²T¶©«s−s. 

 \|ms lLiLi²R¶V Fyú»R½ÌÁÍÜ[ »R½Vµj¶ {ms²R¶©«sª«sVVÌÁV xqsª«sW©«sª«sVVgS Ŗ¶VVLi²R¶V©y 



ÛÍÁ[µy? »R½Vµj¶ {ms²R¶©«sª«sVVÌÁV ÛÍÁNTPäLixmsoª«sVV. 

 \|ms lLiLi²R¶V Fyú»R½ÌÁÍÜ[ FsLiúÈÁ{ms ª«sWLRiVöÌÁV ÛÍÁNTPäLixmsoª«sVV. 

37c 

19) ¸R¶WLiú¼½NRP\®ªsV©«s NRPµR¶ÖÁNRPÌÁÍÜ[ FsLiúÈÁ{ms ª«sWLRiVö NRPÌÁVgRiV©y? 

 A) ª«sùª«sxqós NRPßáª«sVVÌÁÍÜ[ úNRPª«sVLSz¤¦¦¦»R½ùª«sVV FsLiúÈÁ{ms xqsWÀÁLi¿RÁV©«sV. ¸R¶WLiú¼½NRP 

¿RÁÌÁ©«sª«sVVÌÁÍÜ[ úNRPª«sVLSz¤¦¦¦»R½ùª«sVV |msLjigji©«s ª«sùª«sxqós FsLiúÈÁ{ms |msLRiVgRiV©«sV. 

ªy¸R¶VVª«so»][ 

¬sLixmsÊÁ²T¶©«s Fyú»R½ ¾»½LjiÀÁ©«s ªy¸R¶VVª«so ªyùN][ÀÁLiÀÁ ÊÁ¸R¶V²T¶NTP F¡ª«so©«sV. 

Fyú»R½ÍÜ[¬s 

@ßáVª«soÌÁV FsNRPä²R¶ FsxmsöV²R¶V DLiÉØ¹¸¶W ¾»½ÖÁ¸R¶VµR¶V. Bµj¶ úNRPª«sVLSz¤¦¦¦»R½ùª«sVV 

ª«sÌÁ©«s 

NRPÖÁgji©«sµj¶. @©«sgS FsLiúÈÁ{ms |msLjigji©«sµj¶. INRP úNRPª«sVª«sVVÍÜ[gRiÌÁ }msNRP ª«sVVNRPäÌÁ©«sV 

NRPÖÁzms®ªs[zqs Fs¬sõryLýRiV ¼½Ljigji NRPÖÁzms©y ®ªsVVµR¶ÈÁ D©«sõ úNRPª«sVª«sVV ryµ³j¶Li¿RÁVÈÁNRPV 

#−dsÌÁVNSµR¶V. 

INRP Fyú»R½ÍÜ[ ª«sVµ³R¶ù INRP Â¿ÁNRPä ¸R¶VVLi²T¶ INRP \®ªsxmso FsúLRi g][×dÁÌÁV, lLiLi²R¶ª«s\®ªsxmso 

¾»½ÌýÁÉÓÁ g][×dÁÌÁV DLiÀÁ©«s, ¾»½ÌýÁ ÛÍÁ[NRP FsúLRi g][×dÁÌÁ róy©«sª«sVV 

#¬sLñRiLiVVLi¿RÁª«s¿RÁVè©«sV. NS¬s 

@²ïR¶ Â¿ÁNRPä ¼d½zqs NRPÖÁzms©«s G LRiLigRiV g][ÖdÁ FsNRPä²R¶ ¸R¶VV©«sõµj¶ ¾»½ÖÁzqsN][ÛÍÁ[ª«sVV. 

@©«sgS úNRPª«sVLSz¤¦¦¦»R½ùª«sVV |msLjigji©«sµj¶ NSª«so©«s ¸R¶WLiú¼½NRP\®ªsV©«s NRPµR¶ÖÁNRPÌÁÍÜ[ 

FsLiúÈÁ{ms 

|msLRiVgRiV©«sV. 

20) INRP ª«sxqsVòª«so NRPµR¶ÛÍÁ[ÈÁxmso²R¶V xmnsVL<Rißá ª«sÌÁ©«s ÇÁ¬sLiÀÁ©«s Duñy¬sõ 

F¡g]ÈíÁVN]¬s »]ÖÁ zqós¼½NTP ª«sxqsVòLiµj¶. Bµj¶ DxtñsQgRi¼½ µj¶*gRi¼½ 

úxmsúNTP¸R¶V @ª«so»R½VLiµy? −sª«sLjiLixmsoª«sVV. 

 A) ªyÌÁV »R½ÌÁª«sVV\|ms INRP ª«sxqsVòª«so©«sV Ez¤¦¦¦Lixmsoª«sVV. A ª«sxqsVòª«soNRPVgRiÌÁ 

#zqós¼½aRPNUPò 

(mgh) ª«sÌÁ©«s ªyÌÁV»R½ÌÁª«sVV\|ms »R½*LRißáª«sVVÍÜ[ úxms¸R¶WßÓáxqsWò Ë³ÏÁW−sV¬s Â¿Á[LRiV©«sV. 

ªyÌÁV 



»R½ÌÁª«sVV\|ms gRiÌÁ xmnsVL<Rißá ª«sÌÁ©«s N]Li»R½ aRPNTPò DxtñsQaRPNTPògS ª«sWLji Duñ¡úgRi»R½ |msLRiVgRiV©«sV. 

NS¬s Ë³ÏÁW−sV Â¿Á[Lji©«s zmsª«sVøÈÁ DxtñsQ úxmsryLRiª«sVV ª«sÌÁ©«s Duñy¬sõ N][ÍÜ[öª«soÈÁÂ¿Á[ 

#»]ÖÁzqós¼½NTP 

Â¿Á[LRiV©«sV. NS¬s µy¬s zqós¼½ÇÁaRPNTPò »]ÖÁ −sÌÁVª«s©«sV F~LiµR¶ÛÍÁ[µR¶V. NSª«so©«s BÈÁVª«sLiÉÓÁ 

#úxmsúNTP¸R¶VÌÁV µj¶*gRi»R½ ¿RÁLRiùÌÁV NSª«so. 

38c 

21) xqsWÀdÁ xmsÈÁª«sVVÍÜ[ zqósL][xtñsQNRP úxmsúNTP¸R¶VNRPV xqsLiÊÁLiµ³j¶LiÀÁ©«s ª«súNRPª«sVV 

ªyÌÁV xqsª«sV Duñ¡úgRi»R½ úxmsúNTP¸R¶VNRPV xqsLiÊÁLiµ³j¶LiÀÁ©«s ª«súNRPª«sVV 

ªyÌÁVNRPLiÛÉÁ[ FsNRPVäª«s? −sª«sLjiLixmsoª«sVV. 

 xqsWÀÁ xmsÈÁª«sVVÍÜ[¬s ª«súNRPª«sVVÍÜ[ ªyÌÁV {ms²R¶©«sª«sVVÍÜ[ ª«sWLRiVö, 

xmnsV©«sxmsLjiª«sWßáª«sVVÍÜ[ ª«sWLRiVöÌÁV ¬sxtsQö¼½ò xqsWÀÁLi¿RÁV©«sV. (1) (2) 

xqs−dsVNRPLRißáª«sVVÌÁ ©«sVLi²T¶ 

NSÊÁÉíÓÁ zqósL][xtñsQNRP úxmsúNTP¸R¶VÍÜ[ G ÕÁLiµR¶Vª«so ª«sµôR¶ @LiVV©«s {ms²R¶©«sÍÜ[ N]Li»R½ 

#ª«sWLRiVöNRPV 

xmnsV©«sxmsLjiª«sWßáª«sVVÍÜ[ NRPÖÁlgi[ ª«sWLRiVö, @®µ¶[ xmsLjizqós»R½VÌÁÍÜ[ xqsª«sV Duñ¡úgRi»y 

úxmsúNTP¸R¶VÍÜ[ 

NRPLiÛÉÁ[ »R½NRPVäª«s. NSª«so©«s zqósL][xtsQøNRP ª«súNRPª«sVV ¹¸¶VVNRPä ªyÌÁV xqsª«sVDuñ¡úgRi»R½ 

úxmsúNTP¸R¶VÍÜ[ 

ªyÌÁVNRPLiÛÉÁ[ FsNRPVäª«s. 

22) DxtñsQ¸R¶VLiú»R½©«sV úNRPª«sV LRiz¤¦¦¦»R½\®ªsV©«s ¸R¶WLiú¼½NRP ¿RÁÌÁ©y¬sõ úNRPª«sV 

ÊÁµôðR¶\®ªsV©«s ¸R¶WLiú¼½NRP ¿RÁÌÁ©«sª«sVVgS ª«sWLRiVè©«sV. C −sxtsQ¸R¶W¬sõ 

¿RÁLjièLi¿RÁVª«sVV. 

 A) DxtñsQ¸R¶Vª«sVV©«sVLi²T¶ xms¬s Â¿Á[}qs xmsµyLóRiª«sVV úgRiz¤¦¦¦LiÂ¿Á[ DxtñsQaRPNTPòÍÜ[ N]Li»R½ 

Ë³ØgRiª«sVV©«sV Ŗ¶WLiú¼½NRP aRPNTPògS ª«sWLRiVè©«sV. DxtñsQaRPNTPò @©«sgS ªy¸R¶VV @ßáVª«soÌÁ 

#gRi¼½aRPNTPò, 

ªy¸R¶VV @ßáVª«soÌÁV @xqsòª«sùxqsòª«sVVgS @¬sõ µj¶aRPÌÁÍÜ[ úNRPª«sVLRiz¤¦¦¦»R½LigS ¿RÁÖÁryòLiVV. 

úNRPª«sV LSz¤¦¦¦»R½ùª«sVV gRiÌÁ C @ßáVª«soÌÁ aRPNTPò¬s ¸R¶WLiú¼½NRP aRPNTPògS DxtñsQ¸R¶VLiú»R½ª«sVV 

ª«sWLRiVè©«sV. ¸R¶WLiú¼½NRP aRPNTPò ÛÍÁ[NRP xms¬s @©«sgS ÊÁÌÁª«sVV. ÊÁÌÁª«sVVª«sÌÁ©«s ÕÁLiµR¶Vª«so 



NRPµR¶ÖÁ©«s 

µR¶WLRiª«sVV IZNP[ µj¶aRPÍÜ[ ¸R¶VVLi²R¶ª«sÛÍÁ©«sV. @©«sgS ¸R¶WLiú¼½NRP aRPNTPò ÊÁÌÁª«sVV, ¿RÁÌÁ©«sª«sVV 

INRP 

úNRPª«sV xmsµôðR¶¼½ÍÜ[ ¸R¶VVLi²R¶V©«sV @©«sgS DxtñsQ¸R¶VLiú»R½ª«sVV úNRPª«sV LSz¤¦¦¦»R½ùª«sVVgS gRiÌÁ 

@ßáVª«soÌÁ aRPNTPò¬s úNRPª«sVÊÁµôðR¶\®ªsV©«s ¸R¶WLiú¼½NRP ¿RÁÌÁ©«sª«sVV©«sVgS ª«sWLRiVè©«sV. 

24) FsLiúÈÁ{ms c |msLRiVgRiVÈÁ @©«sgS úNRPª«sVLSz¤¦¦¦»R½ùª«sVVÍÜ[ |msLRiVgRiVµR¶ÌÁ 

−sª«sLjiLixmsoª«sVV. 

 A) INRP ª«sùª«sxqós\|ms ÇÁLjilgi[ xms¬s ª«sÌÁ©«s zqósL][xtñsQNRPª«sVV xqsª«sVDuñ¡úgRi»y ª«sWLRiVö 

xqsLiË³ÏÁ−sLiÀÁ©«s @ßáV¿RÁÌÁ©«sª«sVV |msLjigji úNRPª«sVLSz¤¦¦¦»R½ùª«sVV |msLRiVgRiV©«sV. 23ª«s 

úxmsaRPõÍÜ[ 

Dµyx¤¦¦¦LRißáÍÜ[ª«sÛÍÁ[ DxtñsQ¸R¶VLiú»R½ª«sVV xms¬s Â¿Á[¸R¶VVÈÁª«sÌÁ©«s FsLiúÈÁ{ms |msLjigji 

úNRPª«sVLSz¤¦¦¦»R½ùª«sVV 

|msLRiVgRiV©«sV. −s²T¶−s²T¶gSgRiÌÁ lLiLi²R¶V ªy¸R¶VVª«soÌÁV NRPÖÁzqs©«s úNRPª«sVzqós¼½ ©«sVLi²T¶ úNRPª«sV 

LRiz¤¦¦¦»R½ 

zqós¼½NTP ª«s¿RÁVè©«sV. C −sµ³R¶ª«sVVgS úxms¼½úxmsúNTP¸R¶VÍÜ[©«sV úNRPª«sVzqós¼½ ©«sVLi²T¶ 

#úNRPª«sVLSz¤¦¦¦»R½ù 

zqós¼½¬s F~LiµR¶²y¬sNTP xqsx¤¦¦¦ÇÁª«sVVgS úxms¸R¶V¼½õLi¿RÁV©«sV. 

41c 

 GNRPgRi¼½ ¿RÁLRiVùÌÁVNRPV Dµyx¤¦¦¦LRißáª«sVVÖÁª«sVVø? r¡µyx¤¦¦¦LRißáª«sVVgS 

GNRPgRi»R½ úxmsúNTP¸R¶VÌÁÍÜ[ GLiúÈÁ{ms |msLRiVgRiV©«s¬s ¿RÁWxmsoª«sVV. 

 A) GNRPgRi¼½ úxmsúNTP Ŗ¶VÌÁV DxtñsQª«sx¤¦¦¦©«sª«sVV, DxtñsQ−sNTPLRißáª«sVV, aRPW©«sùª«sVVÍÜ[¬sNTP 

ªy¸R¶VVª«so ªyùN][¿RÁª«sVV ªy¸R¶VVª«soÌÁ −sxqsLRißá, xmnsVL<Rißá, ªyx¤¦¦¦NRPª«sVVÍÜ[ −sµR¶Vù»`½ 

úxmsªyx¤¦¦¦ª«sVV ®ªsVVµR¶ÌÁgRiV©«s−s. 

 DxtñsQª«sx¤¦¦¦©«sª«sVV ª«sÌÁ©«s FsLiúÈÁ{ms |msLRiVgRiV©«s¬s ¿RÁWxmsoÈÁ T1, T2 

Duñ¡úgRi»R½ÌÁVgRiÌÁ AaRP¸R¶Vª«sVVÌÁ©«sV INRP ªyx¤¦¦¦NRPª«sVV (AB) »][ NRPÌÁVxmsÊÁ²T¶©«sµj¶ 

@©«sVN]©«sVª«sVV 

47c 

11) INRP NSL][õ ¸R¶VLiú»R½ª«sVV 400 K ª«sµôR¶ 500 ZNPÍÜ[LkiÌÁ Duñy¬sõ 



xqsª«sVDuñ¡úgRi»y úxmsúNTP¸R¶VÍÜ[ úgRiz¤¦¦¦Li¿RÁVÈÁ ÇÁLjigji©«sµj¶. zqsLiNUP 

Duñ¡úgRi»R½ 300 ²T¶úgji K @LiVV©«s. 

1) xqsª«sVDuñ¡úgRi»y xqsLiN][¿RÁª«sVVÍÜ[ ªy¸R¶VV−sxqsLêjiLiÀÁ©«s DxtñsQLSbP 

2) xqsª«sVDuñ¡úgRi»y ªyùN][¿RÁª«sVVÍÜ[ ªy¸R¶VVª«so úgRiz¤¦¦¦LiÀÁ©«s 

DxtñsQLSbP. 

3) xqsª«sVDuñ¡úgRi»y xqsLiN][¿RÁª«sVVÍÜ[ ªy¸R¶VVª«so −dsVµR¶ ÇÁLjigji©«s, xms¬s 

ÛÍÁNTPäLixmsoª«sVV. 

 A) xqsª«sVDuñ¡úgRi»y xqsLiN][¿RÁª«sVVÍÜ[ zqsLiNTPNRPV −sxqsLêjiLiÀÁ©«s DxtñsQLSbP Q2 xqsª«sV 

Duñ¡úgRi»y ªyùN][¿RÁª«sVVÍÜ[ AaRP¸R¶Vª«sVV ©«sVLi²T¶ úgRiz¤¦¦¦LiÀÁ©«s DxtñsQLSbP Q1 
50c 

15) µj¶*gRi»R½\®ªsV©«s DxtñsQ¸R¶VLiú»R½xmso µR¶ORPQ»R½NRPV @®µ¶[ ¸R¶VLiú»R½ª«sVV 

LjiúzmnsÇÁlLi[ÈÁLRiVgS ©«s²T¶zms©«sxmsöV²R¶V ª«sÂ¿Á[è úNTP¸R¶WbdPÌÁ»R½ gRiVßáNSÌÁ©«sV 

¬sLRi*ÀÁLiÀÁ ªyÉÓÁ ª«sVµ³R¶ù xqsLiÊÁLiµ³R¶ª«sVV©«sV LSÊÁÈíÁVª«sVV. 

A) NSL][õ¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½ 

bdP»R½ÖdÁNRPLRißá ¸R¶VLiú»R½ª«sVVgS xms¬s Â¿Á[zqs©«sxmso²R¶V úNTP¸R¶WbdPÌÁ 

52c 

17) 4 ®ªsWÍÞÌÁ ªy¸R¶VVª«so xmnsV©«sxmsLjiª«sWßáª«sVV lLiÉíÓÁLixmso @LiVV©«sµj¶. 

i) 400 ²T¶úgji ª«sµôR¶ xqsª«sV Duñ¡úgRi»R½ úxmsúNTP¸R¶V @LiVV©«s ªy¸R¶VVª«so 

ªyùN][¿RÁª«sVV Â¿ÁLiµR¶ÉØ¬sNTP Â¿Á[zqs©«s xms¬s FsLi»R½? 

ii) FsLiúÈÁ{msÍÜ[ ª«sWLRiVö FsLi»R½? 

iii) C ªyùN][¿RÁª«sVV µj¶*gRi»R½ª«sVVgS zqósL][xtñsQNRP úxmsúNTP¸R¶V @LiVV©«s 

FsLiúÈÁ{ms µ³R¶©«sª«sW? ÊÁVVßáª«sW ÛÍÁ[NRP aRPW©«sùª«sW? 

A) i) ªy¸R¶VVª«so ªyùN][¿RÁª«sVV ª«sÌÁ©«s ÇÁLjigji©«sxms¬s 

\|ms xqsª«sVDuñ¡úgRi»y úxmsúNTP¸R¶VÍÜ[ ÇÁLjigji©«s ®ªsVV»R½òª«sVVxms¬s 

53c 

18) ªy»yª«sLRißá {ms²R¶©«sª«sVVª«sµôR¶ ¬dsLRiV 0 ²T¶úgki xmnsV¬dsË³ÏÁ−sLi¿RÁV©«sV. NS¬s ¬dsÉÓÁ¬s 

NRPµR¶xmsNRPVLi²y 5 ²T¶úgki C ª«sLRiNRPV @¼½bdP»R½ÖdÁNRPLRißá Â¿Á[¸R¶Vª«s¿RÁVè©«sV. @xmso²R¶V 



¬dsÉÓÁ¬s NRPµR¶zms INRPäryLji xmnsV¬dsË³ÏÁ−sLixms Â¿Á[}qsò INRP úgSª«sVV úµR¶ª«sù 

LSbPNTP FsLiúÈÁxms, ª«sWLRiVö FsLi»R½? 

54c 

19) INRP B»R½ò²T¶ NRP²ïU¶ lLiLi²R¶V ÀÁª«sLRiÌÁV 127 ²T¶úgki, 27 ²T¶úgki ª«sµôR¶ zqósLRi 

Duñ¡úgRi»R½ÌÁ ª«sµôR¶ DLi®²¶[ 1200 ZNPÍÜ[LkiÌÁV DxtñsQª«sVV NRP²ïU¶µy*LS 

úxmsxqsLjiLixms Â¿Á[}qsò FsLiúÈÁ{msÍÜ[ ®ªsVV»R½òª«sVV ª«sWLRiVö FsLi»R½? NRP²ïU¶ 

FsLiúÈÁ{msÍÜ[ ª«sWLRiVö NRPÌÁVgRiV©y? 

20) LjiúzmnsÇÁlLi[ÈÁLRiV 0 ²T¶úgki C ª«sVLji¸R¶VV 17 ²T¶úgki C ª«sVµ³R¶ù xms¬sÂ¿Á[¸R¶VV¿RÁV©«sõµj¶. 

@LiVV©«s ¸R¶VLiú»R½ª«sVV µR¶ORPQ»R½ FsLi»R½? 0 ²T¶úgki C ª«sµôR¶ gRiÌÁ NTPÍÜ[ úgSª«sVV 

¬dsÉÓÁ¬s ª«sVLi¿RÁVgS ª«sWLRiVèÈÁNRPV LjiúzmnsÇÁlLi[ÈÁLRiVNRPV FsLi»R½aRPNTPò ÅÁLRiVè 

@gRiV©«sV., 

24) NSL][õ¿RÁúNRPª«sVVÍÜ[ xms¬sÂ¿Á[¸R¶VV xmsµyLóRiª«sVV 1 ÖdÁÈÁLRiV ªy¸R¶VVª«so 

−sbPuí¡xtsQª«sVVÌÁ ¬sxtsQö¼½ 1.4 »]ÖÁ Duñ¡úgRi»R½ 327 ²T¶úgki C 
{ms²R¶©«sª«sVV 12 ªy»yª«sLRißá {ms²R¶©«sª«sVVÌÁV úxms¼½úxmsúNTP¸R¶VÍÜ[ xqsLiN][¿RÁª«sVV 

ÛÍÁ[NRP ªyùN][¿RÁª«sVVÌÁ ¬sxtsQö¼½ 1:6 @LiVV©«s ªy¸R¶VVª«so F~Li®µ¶[ NRP¬sxtísQ 

Duñ¡úgRi»R½ FsLi»R½? ¸R¶VLiú»R½xmso µR¶N`PxtñsQ»R½ FsLi»R½? 

 A) NSL][õ ¿RÁúNRPª«sVVÍÜ[ xqsª«sVDuñ¡úgRi»y úxmsúNTP¸R¶V »R½LRiVªy»R½, zqósL][xtsQNRPª«sVVgS 

ªyùN][ÀÁLiÀÁ©«s Duñ¡úgRi»R½ T1 ©«sVLi²T¶ T2 NRPV xms²R¶V©«sV. 
 zqósL][xtñsQNRP úxmsúNTP¸R¶VÍÜ[ Duñ¡úgRi»R½, xmnsV©«sxmsLjiª«sWßáª«sVVÌÁ ª«sVµ³R¶ù xqsLiÊÁLiµ³R¶ª«sVV 

22) NSL][õ¸R¶VLiú»R½ª«sVV DuyaRP¸R¶Vª«sVV zqsLiN`P Du¡úgRi»R½ÌÁV ª«sLRiVxqsgS 

5c7 ²T¶úgki C ª«sVLji Ŗ¶VV 127 ²T¶úgki C ¸R¶VLiú»R½ª«sVV ryª«sVLóRiQùª«sVV 750 ªyÈýÁV 

@LiVV©«s DuyaRP¸R¶Vª«sVV©«sVLi²T¶ |qsNRP©«sVNRPV Fs¬sõ ZNPÍÜ[LkiÌÁ aRPNTPò¬s 

úgRiz¤¦¦¦Li¿RÁV©«sV? 

23) AB Â¿Á[ DxtñsQ¸R¶VLiú»R½ª«sVVÌÁV úZaP[ßÓáÍÜ[ NRPÌÁxmsÊÁ²T¶©«sµj¶. A ¸R¶VLiú»R½ª«sVV 

900K ª«sµôR¶ DxtñsQª«sVV úgRiz¤¦¦¦LiÀÁ N]Li»R½xms¬s Â¿Á[zqs TK ª«sµôR¶ −sxqsLêjiLi¿RÁV©«sV. 
57c 

B ¸R¶VLiú»R½ª«sVV TK ª«sµôR¶ DxtñsQª«sVV úgRiz¤¦¦¦LiÀÁ N]Li»R½xms¬sÂ¿Á[zqs 



400K ª«sµôR¶gRiÌÁ zqsLiNRPVNRPV −sxqsLêjiLi¿RÁV©«sV @LiVV©«s 

1, úxms¼½ ¿RÁúNRPª«sVV»][ A,B ÌÁV Â¿Á[¸R¶VV xms¬s xqsª«sW©«sª«sVLiVV©«s T 

−sÌÁVª«s FsLi»R½? 2) AB ÌÁ µR¶ORPQ»R½ xqsª«sW©«sª«sVLiVV©«s T −sÌÁVª«s FsLi»R½? 

26) 10 úgSª«sVVÌÁ xmnsV©«s FyµR¶LRixqsª«sVV úµR¶−dsË³ÏÁª«s©«s róy©«sª«sVV©«sVLi²T¶ 40 ²T¶úgki C 
ª«sLRiNRPV ®ªs[²T¶Â¿Á[¸R¶Vxms²T¶©«sµj¶. FsLiúÈÁ{msÍÜ[ ª«sWLRiVö FsLi»R½? FyµR¶LRixqs 

úµR¶−dsË³ÏÁª«s©«s róy©«sª«sVVc39 ²T¶úgki C úµR¶−dsË³ÏÁª«s©«s gRiVF¡òxtñsQª«sVV = 3.0 ZNP/úgS 

−sbPuí¡xtñsQª«sVV = 0.033 ZNP/úgS. 

A) 10 úgSª«sVVÌÁ FyµR¶LRixqsª«sVV 39 ²T¶úgki C ª«sµôR¶ úµR¶ª«sª«sVVgS ª«sWLji©«s FsLiúÈÁ{msÍÜ[ 

ª«sWLRiVö. 

61c 

 2. DxtñsQgRi¼½NRP aRPNRPøª«sVVÌÁV ª«sWN`P=®ªsÍÞ xqs−dsVNRPLRißáª«sVVÌÁV 

1) DxtñsQgRi¼½NRP aRPNRPøª«sVVÌÁV G−s? ªyÉÓÁ¬s aRPNRPøª«sVVÌÁV @¬s FsLiµR¶VNRPV 

@LiÉØLRiV? ªyÉÓÁ¬s −sª«sLjiLixmsoª«sVV. 

 INRP xmsµyLóRiª«sVV ¹¸¶VVNRPä DxtñsQzqós¼½¬s ¬sLRi*ÀÁLiÂ¿Á[ 1) @Li»R½LæRi»R½ aRPNTPò (U) 

2) ®ªsVV»R½òª«sVV DxtñsQª«sVV ÛÍÁ[µy FsLi´yÖdÁö (H), 3) |¤¦¦¦ÛÍÁøx¤¦Ü[ÍÞíÇÞ úxms®ªs[V¸R¶Vª«sVV (F) 

(4) gjiÕÁ£qs úxms®ªs[V¸R¶Vª«sVV (G) ÌÁ©«sV DxtñsQgRi¼½NRP aRPNRPøª«sVVÌÁVgS ¬sLRi*ÀÁLiÂ¿ÁµR¶LRiV. 

 INRP zqós¼½ª«sµôR¶¸R¶VV©«sõ xmsµyLóRiª«sVV aRPNTPò¬s A xmsµyLóRixmso aRPNRPøª«sVV 

#xqsWÀÁLi¿RÁV©«sV. 

NSª«so©«s INRP xmsµyLóRixmso DxtñsQzqós¼½¬s xqsWÀÁLiÂ¿Á[ U,H,F,G ÌÁ©«sV DxtñsQgRi¼½NRP 

aRPNRPøª«sVVÌÁV @LiµR¶VLRiV. NSª«so©«s B−s @¬sõ¸R¶VW xqsÇØ¼d½¸R¶WÌÁV. 

−sª«sLRißá: 

 i) @Li»R½LæRi»R½ aRPNTPò: INRP ª«sxqsVòª«so ÛÍÁ[NRP ªy¸R¶VVª«so @ßáVª«soÌÁ 

®ªsVV»R½òª«sVV aRPNTPò @Li»R½LæRi»R½ aRPNTPò¬s xqsWÀÁLi¿RÁV©«sV. DxtñsQgRi¼½NRP ®ªsVVµR¶ÉÓÁ ¬s¸R¶Vª«sVª«sVV 

©«sVLi²T¶ ª«sùª«sxqósNRPV "dQ" DxtñsQaRPNTPò BÀÁè©«s, @Li»R½LæRi»R½ aRPNTPò ª«sXµôðj¶ du, 

#ËØx¤¦¦¦ùxms¬s 

(dw=Pdv) @LiVV©«s 



 NS¬s DxtñsQgRi¼½NRP lLiLi²R¶ª«s ¬s¸R¶Vª«sVª«sVV ©«sVLi²T¶ dQ=Tds 
 Bµj¶ DxtñsQgRi¼½NRP aSxqsòQûxmso ®ªsVVµR¶ÉÓÁ, lLiLi²R¶ª«s ¬s¸R¶Vª«sVª«sVVÌÁV NRPÖÁzqs©«s 

xqs−dsVNRPLRißáª«sVV 

ii) ®ªsVV»R½òª«sVV DxtñsQª«sVVcFsLi´yÖdÁö : ª«sùª«sxqós @Li»R½LæRi»R½ aRPNTPò 

(U) ËØx¤¦¦¦ù xms¬s (PV) ®ªsVV»R½òª«sVV aRPNTPò¬s FsLi´yÖdÁö @LiµR¶VLRiV. 

 iii) |¤¦¦¦ÛÍÁøx¤¦Ü[ÍÞíÇÞ úxms®ªs[V¸R¶Vª«sVV: |¤¦¦¦ÛÍÁøx¤¦Ü[ÍÞíÇÞ 

úxms®ªs[V¸R¶Vª«sVV©«sV (F) |¤¦¦¦ÛÍÁøx¤¦Ü[ÍÞíÇÞ }qs*¿yèéaRPNTPò ÛÍÁ[NRP xqsª«sV Duñ¡úgRi»y úxmsúNTP¸R¶VNRPV 

#NSª«sÌÁzqs©«s aRPNTPò @¬s @LiÉØLRiV. 

 iv) gjiËÞ£qs úxms®ªs[V¸R¶Vª«sVV : µk¶¬s¬s DxtñsQ úxms®ªs[V¸R¶Vª«sVVgS NRPW²y 

¬sLRi*ÀÁLiÂ¿ÁµR¶LRiV gjiËÞ£qs úxms®ªs[V¸R¶Vª«sVV©«sV úNTPLiµj¶ xqs−dsVNRPLRißáª«sVV©«sV xqsWÀÁLi¿RÁV©«sV. 

63c 

 2) Ë³Ý¼½NRP LSaRPVÌÁV INRPµy¬s N]NRPÉÓÁ xqsLiÊÁLiµ³R¶ª«sVV gRiÌÁ 

LSaRPVÌÁLiVV©«s ªyÉÓÁ @ª«sNRPÌÁ©«s ¬s¸R¶Vª«sVª«sVV 

(Condition for exact differential) LSÊÁÈíÁVª«sVV. 

 ,y,z Ë³Ý¼½NRP LSaRPVÌÁV INRPµy¬sN]NRP xqsLiÊÁLiµ³R¶ª«sVV gRiÌÁ LSaRPVÌÁV. z ÍÜ[ 

ª«sÂ¿Á[è ª«sWLRiVö ÌÁÍÜ[ NRPÖÁlgi[ ª«sWLRiVöÌÁV dx,dy ÌÁ ª«sWLRiVöÌÁNRPV gRiÌÁ 

xqsLiÊÁLiµ³R¶ª«sVV úNTPLiµj¶ xqs−dsVNRPLRißáª«sVV xqsWÀÁLi¿RÁV©«sV. 

4c 

3) ª«sWN`P=®ªsÍÞ xqs−dsVNRPLRißáª«sVV ÌÁ©«s®©s[−sV? ªyÉÓÁ¬s LSÊÁÈíÁVª«sVV. 

 xqsª«sV»yzqós¼½ÍÜ[gRiÌÁ −s−sµ³R¶ DxtñsQ úxms®ªs[V¸R¶Vª«sVVÌÁ ª«sVµ³R¶ù xqsLiÊÁLiµ³R¶ª«sVV©«sV 

xqsWÀÁLiÂ¿Á[ 

@ª«sNRPÌÁ©«s xqs−dsVNRPLRißáª«sVVÌÁV ª«sWN`P=®ªsÍÞ xqs−dsVNRPLRißáª«sVVÌÁV @LiµR¶VLRiV. 

67c 

Tds ®ªsVVµR¶ÉÓÁ xqs−dsVNRPLRißáª«sVV Dxms¹¸¶WgRiª«sVVÌÁV. 

1) INRP ®ªsWÍÞ ªy©«s²R¶L`i ªyÍÞ ªy¸R¶VVª«so xqsª«sV Duñ¡úgRi»y µj¶*gRi»R½ ªyùN][¿RÁLi 

Â¿ÁLiµj¶©«sxmso²R¶V ª«sWLRiVö Â¿ÁLiµj¶©«s DxtñsQLSbP ÛÍÁNTPäLi¿RÁVÈÁ. 

2) {ms²R¶©«sª«sVV»][ xmsµyLóRixmso úµR¶−dsË³ÏÁª«s©«s róy©«sª«sVV, ª«sVLjilgi[ róy©«sª«sVVÌÁÍÜ[ NRPÖÁlgi[ 



ª«sWLRiVö©«sV ÛÍÁNTPäLi¿RÁVÈÁ. C ª«sWLRiVöÌÁ»][ gRiVF¡òxtñsQª«sVVÍÜ[ NRPÖÁlgi[ ª«sWLRiVöÌÁ©«sV 

ÛÍÁNTPäLi¿RÁVÈÁ. 

3) xmsÌÁV¿RÁ¬s ¬dsÉÓÁ FyLRi \®ªsaSÌÁùª«sVV ª«sXµôðj¶Â¿Á[ Duñ¡úgRi»R½ÍÜ[ »R½gæRiVµR¶ÌÁ 

¬sLñRiLiVVLi¿RÁVÈÁ. 

4) {qísxms©±scËÜ[ÍÞíÇÞª«sV©±s xqsWú»R½ª«sVV LSÊÁÈíÁVÈÁ. 

5) aRPNTPò xqs−dsVNRPLRißáª«sVV©«sV LSÊÁÈíÁVÈÁ. 

G\®µ¶©y LRiry¸R¶V¬sNRP ª«sùª«sxqós FsLiúÈÁ{ms S, A ª«sùª«sxqós Duñ¡úgRi»R½ T, {ms²R¶©«sª«sVV 

P ÌÁ úxms®ªs[V¸R¶V\®ªsV©«s. 

10c 

 7n. Tds ®ªsVVµR¶ÉÓÁ xqs−dsVNRPLRißáª«sVV LSÊÁÈíÁVª«sVV. 

 Dxms¹¸¶WgRiª«sVVÌÁV úªy¸R¶VVª«sVV. 

 ª«sWN`P=®ªsÍÞ DxtñsQgRi¼½NRP xqs−dsVNRPLRißáª«sVVÌÁ ©«sVLi²T¶ NýSzqs¸R¶V£qs c 

NýSxmsLRi©±s xqs−dsVNRPLRißáª«sVV LSÊÁÈíÁVª«sVV. 

 Tds ®ªsVVµR¶ÉÓÁ xqs−dsVNRPLRißáª«sVVcDxms¹¸¶WgRiª«sVVÌÁV 4ª«s úxmsaRPõ xqsª«sWµ³y©«sª«sVV 

¿RÁW²R¶Vª«sVV. 

NýSzqs¸R¶V£qs c NýSxmsLRi£qs xqs−dsVNRPLRißáª«sVV: 

11c 

 xqs−dsVNRPLRißáª«sVVÍÜ[ Fs²R¶ª«sV\®ªsxmso zqósLRiDuñ¡úgRi»R½ ª«sµôR¶ xmnsV©«sxmsLjiª«sWßáª«sVVÍÜ[ 

ª«sWLRiVöNRPV 

@ª«sxqsLRiª«sV¹¸¶[Vù DxtñsQaRPNTPò xqsWÀÁLi¿RÁV©«sV. zqósLRiDuñ¡úgRi»R½ª«sµôR¶ xmnsV©«s 

xmsLjiª«sWßáª«sVVÍÜ[ ª«sWLRiVö zqós¼½ ª«sWLRiVöÍÜ[ ª«sWú»R½ª«sVV xqsWÀÁLi¿RÁV©«sV. NSª«so©«s 

"dQ' 
xmsµyLôðkixmso ËØ{tsQöË³ÏÁª«s©«s gRiVF¡òxtñsQª«sVV©«sV xqsWÀÁLi¿RÁV©«sV. zqós¼½ª«sWLRiVöª«sÌÁ©«s 

xmnsV©«sxmsLjiª«sWª«sVª«sVVÍÜ[ 

ª«sWLRiVö, (V2 - V1) xqsWÀÁLiÀÁ©«s dv = V1-V1, NSÊÁÉíÓÁ (1) 

12c 

 ii) NýSzqs¸R¶V£qs c NýSxmsLRi£qs xqs−dsVNRPLRißáª«sVV: úxmsª«sWßá úµR¶ª«sùLSbP 



gRiÌÁ úµR¶ª«sùª«sVV INRP xqósWxmsª«sVVÍÜ[ Ez¤¦¦¦Li¿RÁVª«sVV. úµR¶ª«sùª«sVV©«sNRPV 

xmsLRiª«sV Duñ¡úgRi»R½ÌÁª«sµôR¶ xqsª«sVDuñ¡úgRi»y ª«súNSÌÁV xqsWÀÁLi¿RÁV©«sV. AB, EF 

ÌÁV úµR¶ª«szqós¼½¬s, CDGH ÌÁV ªy¸R¶VV zqós¼½¬s BC, FG ÌÁV zqós¼½ ª«sWLRiVöÌÁ©«sV 

#xqsWÀÁLi¿RÁVª«sVV. 

 FGCB úxmsª«sWßá úµR¶ª«sùª«sVV©«sNRPV NSL][õ µj¶*gRi»R½ ¿RÁúNUP¸R¶V úxmsúNTP¸R¶V©«sV 

xqsWÀÁLi¿RÁV©«sV. 

 i) xqósWxmsª«sVVÍÜ[ gRiÌÁ úµR¶ª«sª«sVV T+dt Duñ¡úgRi»R½ª«sµôR¶ zqósLRi{ms²R¶©«sª«sVV ª«sµôR¶ 

®©sª«sVøµj¶gS DxtñsQLSbP¬s úgRiz¤¦¦¦LiÀÁ ËØxtsQöª«sVVgS ª«sWLji©«sµj¶. C úxmsúNTP¸R¶V xqsª«sV 

#Duñ¡úgRi»y 

ª«súNRPª«sVV FG xqsWÀÁLi¿RÁV©«sV. G ª«sµôR¶ úµR¶ª«sª«sVV xmspLjiògS ËØxtsQöª«sVVgS ª«sWLji©«sµj¶. 

xmnsV©«s 

xmsLjiª«sWßáª«sVV V1 ©«sVLi²T¶ V2 NRPV ª«sXµôðj¶Â¿ÁLiµj¶©«sµj¶. (T=dT) Duñ¡úgRi»R½ª«sµôR¶ 

ËØxtsQöª«sVVgS ª«sWLRiVÈÁNRPV úgRiz¤¦¦¦LiÀÁ©«s DxtñsQLSbP ËØ{tsQöË³ÏÁª«s©«s gRiVF¡òxtñsQª«sVV. 

 ii) xqsWòxmsª«sVVÍÜ[¬s ËØxtsQöª«sVV©«sV zqósL][xtñsQNRPª«sVVgS ªyùN][ÀÁLixms Â¿Á[zqs©«s 

#{ms²R¶©«sª«sVVÍÜ[ 

dp, Duñ¡úgRi»R½ÍÜ[ dT »R½gæRiV©«sV. C ªyùN][¿RÁª«sVV©«sV GN xqsWÀÁLi¿RÁV©«sV. 

13c 

 iii) xqsWòxmsª«sVV©«sV Duñ¡úgRi»R½ Tk ª«sµôR¶ xqsª«sVDuñ¡úgRi»y xqsLiN][¿RÁª«sVV Â¿Á[zqs©«s 

ËØxtsQöª«sVV xmspLjiògS (B) ª«sµôR¶ úµR¶ª«sª«sVVgS ª«sWLRiV©«sV. C xqsLiN][¿RÁª«sVVÍÜ[ 

®ªsÌÁVª«s²T¶©«s 

DxtñsQLSbP (L) T ËØ{tsQößáª«s©«s gRiVFn¡òxtñsQª«sVV xqsWÀÁLi¿RÁV©«sV. 

 iv) ¼½Ljigki xqósWxmsª«sVVÍÜ[ úµR¶ª«sª«sVV©«sV zqósL][xtñsQNRPª«sVVgS xqsLiN][ÀÁLixmsÂ¿Á[zqs (BF) 
»]ÖÁ zqós¼½NTP ¼d½xqsVNRPLSÊÁ²T¶©«s ¿RÁúNRPª«sVV xmspLjiò @gRiV©«sV. 

14c 

9. NýSzqs¸R¶V£qscNýSxmsLS£qs xqs−dsVNRPLRißáª«sVV©«sV ª«sWN`P=®ªsÍÞ DxtñsQgRi¼½NRP 

xqs−dsVNRPLRißáª«sVVÌÁ ©«sVLi²T¶ LSÊÁÈíÁVª«sVV. NýSzms¸R¶V£qs NýSxmsLS£qs 



xqs−dsVNRPLRiª«sVª«sVV©«sVLi²T¶ úµR¶ª«sª«sVVÌÁ ª«sVLRiVgRiV róy©«sª«sVV, xmnsV©«sª«sVV úµR¶−dsË³ÏÁª«s©«s 

róy©«sª«sVVÌÁV {ms²R¶©«sª«sVV»][ FsÈýÁV ª«sWLRiV©¯[ ¿RÁLjièLi¿RÁVª«sVV. 

 NýSzqs¸R¶V©±scNýSxmsLS©±s xqs−dsVNRPLRißá D»yöµR¶©«s 6ª«s úxmsaRPõ ÇÁªyÊÁV ¿RÁW²R¶Vª«sVV. 

NýSzqs¸R¶V£qscNýSxmsLS©±s xqs−dsVNRPLRißáª«sVV. 

 ª«sVLRiVgRiVróy©«sª«sVV \|ms {ms²R¶©«sª«sVV úxmsË³Øª«sª«sVV: \|ms xqs−dsVNRPLRißáª«sVVÍÜ[ 

(V2>V1) @©«sgS úµR¶ª«sª«sVV, ËØxtsQöª«sVVgS ª«sWLji©«s xmnsV©«s xmsLjiª«sWßáª«sVVÍÜ[ ª«sXµôðj¶ 

NRPÌÁVgRiV©«sV. NSª«so©«s (V2-V1) µ³R¶©y»R½øNRPª«sVV. ËØ{tsQöË³ÏÁª«s©«s gRiVFn¡òxtñsQª«sVV L NRPW²y 

µ³R¶©y»R½øNRPª«sVV NSª«so©«s dP/dT µ³R¶©y»R½ø®ªs[V. NSª«so©«s {ms²R¶©«sª«sVV»][ |msLjigji©«s ª«sVLjilgi[ 

róy©«sª«sVV 

|msLRiVgRiV©«sV. 

 úµR¶−dsË³ÏÁª«s©«s róy©«sª«sVV\|ms {ms²R¶©«s úxmsË³Øª«sª«sVV: G\®µ¶©y xmnsV©«sª«sVV 

úµR¶−dsË³ÏÁ−sLiÀÁ©«sxmso²R¶V xmnsV©«sxmsLjiª«sWßáª«sVV \®ªsV©«sª«sVV ÍÜ[ ª«sÛÍÁ[ ª«sXµôðj¶ Â¿ÁLiµR¶ª«s¿RÁVè©«sV. 

ÛÍÁ[NRP ª«sVLi¿RÁVÍÜ[ ª«sÛÍÁ[ xmnsV©«sxmsLjiª«sWßáª«sVVÍÜ[ »R½gæRiVµR¶ÌÁ xqsLiË³ÏÁ−sLi¿RÁV©«sV. 

 \®ªsV©«sª«sVVÍÜ[ (V2-V1) µ³R¶©y»R½øNRPª«sVV NSª«so©«s dP/dT µ³R¶©y»R½øNRPª«sVV 

#úµR¶−dsË³ÏÁª«s©«s 

róy©«sª«sVV {ms²R¶©«sª«sVV |msLjigji©«s |msLRiVgRiV©«sV. ÉÓÁ©±s, LSgji, ÊÁLigSLRiV, NS²T¶ø¸R¶Vª«sVV, 

{qsxqsª«sVV 

®ªsVVµR¶ÌÁgRiV ¿yÍØ ÍÜ[x¤¦¦¦ª«sVVÍÜ[ \®ªsV©«sª«sVVª«sÛÍÁ[ úxmsª«sLjiòLi¿RÁV©«sV. 

 ª«sVLi¿RÁVÍÜ[ (V2-V1) ÊÁVVßØ»R½øNRPª«sVV NSª«so©«s dP/dT ÊÁVVßØ»R½øNRPª«sVV úµR¶−dsË³ÏÁª«s©«s 

róy©«sª«sVV {ms²R¶©«sª«sVV |msLjigji©«s »R½gæRiV©«sV ÕÁxqsø»`½, \ÛÉÁxmso ÍÜ[x¤¦¦¦ª«sVV ®ªsVVµR¶ÌÁgRiV 

xmsµyLóRiª«sVVÌÁ 

ª«sVLi¿RÁVª«sÛÍÁ[ úxms−sLi¿RÁV©«sV. 

15c 

ÇÝÍÞcZNPÖÁ*©±s ÛÍÁ[NRP ÇÝÍÞ µ³yª«sV=©±s xmnsÖÁ»R½ª«sVV @©«sgS ®©s[−sV? 

ÇÝÍÞcZNPÖÁ*©±s xmnsÖÁ»R½ª«sVV©«sV ª«sWN`P=®ªsÍÞ DxtñsQgRi¼½NRP xqs−dsVNRPLRißáª«sVVÌÁV 

Dxms¹¸¶WgjiLiÀÁ −saRPµk¶NRPLjiLi¿RÁVª«sVV. 

xqs*¿RÁèéQ\®ªsV©«s ªy¸R¶VVª«so xqs©«sõ¬s LRiLiúµ³R¶ª«sVVÌÁVgRiÌÁ xmýsg`igRiVLi²y, 

zqósL][xtñsQNRPª«sVVgS FsNRPVäª«s zqósLRi {ms²R¶©«sª«sVV©«sVLi²T¶, »R½NRPVäª«s zqósLRi{ms²R¶©«sª«sVV \®ªsxmso 



#úµyÉÓÁÍÞ 

ªyùN][¿RÁª«sVV Â¿ÁLiµR¶V©«sV. zqósL][xtñsQNRP ªyùN][¿RÁª«sVVÍÜ[ ryª«sW©«sùª«sVVgS Duñ¡úgRi»R½ÍÜ[ 

»R½gæRiVµR¶ÌÁ xqsLiË³ÏÁ−sLi¿RÁª«sÛÍÁ©«sV. NS¬s N]¬sõ xmsLjizqós»R½VÌÁÍÜ[ ªy¸R¶VVª«so C 

ªyùN][¿RÁª«sVV ª«sÌÁ©«s 

®ªs[®²¶NRPVä©«sV. Duñ¡úgRi»R½ÌÁÍÜ[ NRPÖÁlgi[ C ª«sWLRiVö©«sV ÇÝÍÞc´yª«sV=©±s ÛÍÁ[NRP ÇÝÌÁVc 

#ZNPÖÁ*©±s 

xmnsÖÁ»R½ª«sVV @LiÉØLRiV. 

16c 

 zqósLRi FsLi´yÖdÁö úxmsúNTP¸R¶VÍÜ[ {ms²R¶©«sª«sVV»][ ª«sWLRiVöª«sÌÁ©«s 

Duñ¡úgRi»R½ÍÜ[ NRPÖÁlgi[ ª«sWLRiVö @©«sgS ÇÝÍÞ´yª«sV=©±s xmnsÖÁ»R½ª«sVV xqsWÀÁLi¿RÁV©«sV. 

17c 

 11. DxtñsQ−sNTPLRißáª«sVV©«sNRPV xqsLiÊÁLiµ³j¶LiÀÁ©«s zqísFy£qs ËÜ[ÍÞíÇÞª«sV£qs xqsWú»R½ª«sVV 

¬sLRi*ÀÁLixmsoª«sVV. 

 C xqsWú»R½ª«sVV©«sV DxtñsQgRi¼½NRP aSxqsòQûª«sVV úxmsNSLRiª«sVV LSÊÁÈíÁVª«sVV. 

 zqísFny£qs ËÜ[ÍÞíÇÞª«sV£qs xqsWú»R½ª«sVV: @µ³j¶NRP Duñ¡úgRi»R½ª«sµôR¶ D©«sõ 

xmsLjixmspLñRi NRPXxtñsQª«sxqsVòª«so úxmsª«sWßá \®ªsaSÌÁù©«sVLi²T¶ INRP |qsNRP©«sVÍÜ[ DµæyLRiª«sVV ª«sÌÁ©«s 

©«sxtísQ 

F¡¹¸¶[V DxtñsQLSbP (Q), A ª«sxqsVòª«so xmsLRiª«sV Duñ¡úgRi»R½ (T) ¹¸¶VVNRPä ©yÌæÁª«s 

xmnsW»yLi»y¬sNTP @©«sVÍÜ[ª«sW©«sV Fy»R½ª«sVVgS ¸R¶VVLi²R¶V©«sV. 

18c 

 xqsWú»R½ D»yö»R½©«s: INRP ª«sVWzqs¸R¶VV©«sõ Fyú»R½ Duñ¡úgRi»R½ TK 
@©«sVN]©«sVª«sVV. Fyú»R½ ÍÜ[xmsÌÁ −sNTPLRißá ryLiúµR¶»R½ @©«sVN]©«sVª«sVV. Fyú»R½ 

xmsLjiª«sWßáª«sVV 

V, ÍÜ[xmsÌÁ {ms²R¶©«sª«sVV P @©«sVN]©«sVª«sVV. NSª«so©«s P ÌÁV Duñ¡úgRi»y 

xmnsV©«sxmsLjiª«sWßáª«sVVÌÁ úxms®ªs[V¸R¶Vª«sVVÌÁV, Fyú»R½ÍÜ[xmsÌÁ ®ªsVV»R½òª«sVV aRPNTPò U @LiVV©«s. 

19c 

 µj¶*gRi»R½ xmnsVÈÁª«sVV @©«sgS®©s[−sV? 



 INRP −sµR¶Vù»`½ µj¶*gRi»R½ xmnsVÈÁª«sVV¹¸¶VVNRPä e.m.f ©«sV xqsWÀÁLiÂ¿Á[ 

gjiËÞ= |¤¦¦¦ÌÁøx¤¦Ü[ÌíÁÛÇÁ[ xqs−dsVNRPLRißáª«sVV LSÊÁÈíÁVª«sVV. 

 µj¶*gRi»R½ xmnsVÈÁª«sVV: INRP −sµR¶Vù»`½ xmnsVÈÁª«sVV©«sNRPV µy¬s e.m.f NRPLiÛÉÁ[ 

xqs*ÌÁöLigS FsNRPVäª«s e.m.f ©«sV @©«sVª«sLjiòLixmsÂ¿Á[zqs©«s ª«sù¼½lLi[NRP µj¶aRPÍÜ[ LRiry¸R¶V©«s 

¿RÁLRiù ÇÁLjigji©«s µy¬s¬s µj¶*gRi»R½ xmnsVÈÁª«sVV @LiµR¶VLRiV. 

 Dµy// ®²¶[¬s¸R¶VÍÞ xmnsVÈÁª«sVV. 

 xmnsVÈÁª«sV µj¶*gRi»R½ª«sVVgS ¸R¶VVLi²R¶Vª«sÛÍÁ©«s©«sõ µR¶Xª«sßáª«sVV ¿yÍØ »R½NRPVäª«sgS 

¸R¶VVLi²R¶ª«sÛÍÁ©«sV. Bµj¶ ryµ³j¶Li¿RÁVÈÁNRPV xmnsVÈÁª«sVVÍÜ[ −sµR¶Vù»`½ úxmsªyx¤¦¦¦ª«sVV 

@¼½»R½NRPVäª«sgS 

¸R¶VVLi²R¶ª«sÛÍÁ©«sV. 

 gjiËÞ= ¥¦¦¦ÍÞøx¤¦Ü[ÍÞíÇÞ xqs−dsVNRPLRißáª«sVV: E NRPNRPøª«sVVª«sµôR¶ µj¶*gRi»R½ 

xmnsVÈÁª«sVVÍÜ[ Q A®ªs[aRPª«sVV T xmsLRiª«sV Duñ¡úgRi»R½ ª«sµôR¶ úxmsª«sz¤¦¦¦LiÀÁ©«sµj¶ @©«sVN]©«sVª«sVV. 

C úxmsúNTP¸R¶V AB lLi[ÅÁ xqsWÀÁLi¿RÁV©«sV. xmnsVÈÁª«sVV xmspLjiògS DxtñsQÊÁLiµR¶NRPª«sVV»][ 

NS¬sLi¿RÁ 

xms²T¶©«sxmso²R¶V zqósL_xtñsQNRPª«sVVgS @¼½ »R½NRPVäª«s A®ªs[aRPª«sVV úxmsxqsLjiLiÀÁ©«sµR¶©«sV N]©«sVª«sVV. 

µk¶¬s 

ª«sÌÁ©«s xmnsVÈÁª«sVV©«sVLi²T¶ N]Li»R½ aRPNTPò úgRiz¤¦¦¦Li¿RÁVÈÁÂ¿Á[ Duñ¡úgRi»R½ T ©«sVLi²T¶ T-dT NTP 

e.m.f. E ÌÁVLi²T¶ E-dE NTP xms²R¶V©«sV. C zqósL][xtsQNRPª«sWLRiVö BC xqsWÀÁLi¿RÁV©«sV. 

T-dT Duñ¡úgRi»R½ª«sµôR¶ Q A®ªs[aRPª«sVV ª«sù¼½lLi[NRP µj¶aRPÍÜ[ úxmsª«sz¤¦¦¦LiÀÁ©«s A 

xqsª«sVDuñ¡úgRi»R½ úxmsúNTP¸R¶V©«sV CD xqsWÀÁLi¿RÁV©«sV. zqósL][xtñsQNRPª«sVVgS @®µ¶[ µj¶aRPÍÜ[ 

@»R½ùÌÁö A®ªs[aRPª«sVV 

30c 

14. −sÍÜ[ª«sV Duñ¡úgRi»R½ gRiVLjiLiÀÁ 

úªy¸R¶VVª«sVV. 

 ªyLi²R¶L`i ªyÍÞ ªy¸R¶VVª«soÌÁNRPV ÇÝÍÞ´yª±sV=©±s úxmsË³Øª«sª«sVV úNTPLiµj¶ 

xqs−dsVNRPLRißáª«sVVÍÜ[ xqsWÀÁLixmsª«s¿RÁVè©«sV. 

ªy¸R¶VVª«soÌÁV @µ³j¶NRP {ms²R¶©«sª«sVV ©«sVLi²T¶ »R½NRPVäª«s {ms²R¶©«sª«sVV\®ªsxmso F¡LRi£qs xmýsg`igRiVLi²y 



úµ³yÉÓÁÍÞ ªyùN][¿RÁª«sVV Â¿ÁLiµj¶©«sxmso²R¶V dp FsÌýÁxmso²R¶W ÊÁVVßØ»R½øNRPª«sVV 

15) xqsLi»R½Xxmsò ËØxtsQö −sbPuñ¡ª«sVV©«sV ¬sLRi*ÀÁLixmsoª«sVV. ¬dsÉÓÁ xqsLi»R½Xxmsò 

ËØxtsQö −sbPuñ¡ª«sVV ÊÁVVßØ»R½øNRPª«sVV −sª«sLjiLixmsoª«sVV. 

 xqsLi»R½Xxmsò zqós¼½ÍÜ[gRiÌÁ 1 úgSª«sVV ËØxtsQöª«sVV Duñ¡úgRi»R½©«sV FsNRPVäª«s 

Â¿Á[¸R¶VVÈÁNRPV @ª«sxqsLRiª«sV¹¸¶[Vù DxtñsQLSbP¬s xqsLi»R½Xxmsò −sbPuí¡xtñsQª«sVV @LiµR¶VLRiV. 

 ¬dsÉÓÁ xqsLi»R½Xxmsò ËØxtsQö{ms²R¶©«sª«sVV Duñ¡úgRi»R½ |msLjigji©«s |msLRiVgRiV©«sV. Bµj¶ @¬sõ 

ËØxtsQöª«sVVÌÁNRPV ª«sLjiòLi¿RÁV©«sV. NSª«so©«s Duñ¡úgRi»R½©«sV 1 ²T¶úgki C |msLiÀÁ©«s ËØxtsQöª«sVV 

#xqsLi»R½Xxmsò 

zqós¼½ÍÜ[ ¸R¶VVLi¿RÁVÈÁNRPV {ms²R¶©«sª«sVV |msLi¿RÁª«sÛÍÁ©«sV. @©«sgS xmnsV©«sxmsLjiª«sWßáª«sVV 

»R½gæRiV©«sV. 

C xqsLiN][¿RÁª«sVVÍÜ[ ËØxtsQöª«sVV\|ms ÇÁLjilgi[ xms¬sª«sÌÁ©«s ÇÁ¬sLiÂ¿Á[ DxtñsQLSbP, 1 ²T¶úgji C 

#FsNRPVäª«s 

Â¿Á[¸R¶V²y¬sNTP @ª«sxqsLRiª«sV¹¸¶[Vù DxtñsQLSbP NRPLiÛÉÁ[ FsNRPVäª«s @LiVV©«s −sbPuñ¡xtñsQª«sVV 

ÊÁVVßØ»R½øNRP 

ª«sVgRiV©«sV. @©«sgS xqsLiN][¿RÁª«sVVª«sÌÁ©«s ÇÁ¬sLiÂ¿Á[ DxtñsQLSbP xqsLi»R½Xxmsò ËØxtsQöª«sVV©«sV 1 

²T¶úgki C 

NRPLiÛÉÁ[ FsNRPVäª«s Duñ¡úgRi»R½ ®ªs[VLRiNRPV ®ªs[²T¶Â¿Á[¸R¶VV©«sV. NSª«so$ Duñ¡úgRi»R½©«sV 1 ²T¶úgki 

#C ®ªs[VLRiNRPV 
ª«sWú»R½ª«sVV ®ªs[²T¶Â¿Á[¸R¶Vª«sÛÍÁ©«s©«sõ DxtñsQLSbP ª«sùª«sxqós©«sVLi²T¶ ÊÁ¸R¶VÉÓÁNTP 

¼d½zqs®ªs[¸R¶Vª«sÛÍÁ©«sV. 

@©«sgS xqsLi»R½Xxmsò ËØxtsQö −sbPuñ¡xtñsQª«sVV ÊÁVVßØ»R½øNRPª«sVV. 

16) zqósL][xtñsQNRPª«sVVgS rylgi[ µk¶¸R¶VÊÁÊÁLiVV©«s úµR¶ª«sxmso F~LRi Duñ¡úgRi»R½ 

»R½gæRiV©«s¬s ¿RÁW}ms xqs−dsVNRPLRißáª«sVV LSÊÁÈíÁVª«sVV. 

 úµR¶ª«sxmso F~LRi rygRiµk¶zqs©«s µR¶ÊÁ÷LRiV F~LRiª«sÛÍÁ úxmsª«sLjiòLi¿RÁV©«sV. F~LRiNRPV lLiLi²R¶V 

»R½ÌÁª«sVVÌÁV NSª«so©«s úxmsª«sWßálLi[ÅÁ\|ms ¿RÁLRiùÂ¿Á[}qs ÊÁÌÁª«sVV @gRiV©«sV. »R½ÌÁ»R½©«sù»R½ 

xqsWÀÁLi¿RÁV©«sV. úµR¶ª«sxmso F~LRi \®ªsaSÌÁùª«sVV |msLi¿RÁª«sÛÍÁ©«s©«sõ C ÊÁÍØ¬sNTP 

ª«sù¼½lLi[NRPª«sVVgS xms¬sÂ¿Á[¸R¶Vª«sÛÍÁ©«sV. 



32c 

 Duñ¡úgRi»R½ÍÜ[ ª«sWLRiVö FyLRi»R½ÌÁ \®ªsaSÌÁùª«sVV ª«sWLRiVö©«sNRPV 

@©«sVÍÜ[ª«sW©«sVFy»R½ª«sVVgS ¸R¶VVLi²R¶V©«sV. 

17) INRP ª«sùª«sxqós µj¶*gRi»R½ zqósL][xtñsQNRPª«sVVgS xqsLi{ms²R¶©«sª«sVV Â¿ÁLiµj¶©«s 

Duñ¡úgRi»R½ÍÜ[ NRPÖÁlgi[ ª«sWLRiVöNRPV xqs−dsVNRPLRißáª«sVV LSÊÁÈíÁVª«sVV. 

1c 

 3. @ÌÁö Duñ¡úgRi»R½ÌÁ Ë³Ý¼½NRPaSxqsòQûª«sVV 

 (ªy¸R¶VVª«soÌÁ úµR¶−dsNRPLRißáª«sVV) 

1. INRP úµR¶ª«sª«sVV c ËØxtsQöª«sVV ¹¸¶VVNRPä xqsª«sV»yzqós¼½¬s lLiLi²R¶V zqós»R½VÌÁ 

DxtñsQgRi¼½NRP aRPNRPøª«sVVÌÁ xqsª«sW©«sª«sV¬s ¿RÁWxmsoª«sVV. 

A) INRP ª«sVWzqs¸R¶VV©«sõ xqsWòxmsª«sVVÍÜ[ úµR¶ª«sª«sVV c xqsLi»R½Xxmsò ËØxtsQöª«sVV IZNP[ 

Duñ¡úgRi»R½, INRP {ms²R¶©«sª«sVV ª«sµôR¶ xqsª«sV»yzqós¼½ÍÜ[ gRiÌÁª«s¬s Ez¤¦¦¦Li¿RÁVª«sVV. NSª«so©«s 

DxtñsQgRi¼½NRPLSaRPVÌÁV V,S,U,G INRP µR¶aRPÍÜ[ ªyÉÓÁ −sbPxtísQ −sÌÁVª«sÌÁ©«sV úµR¶ª«sù 

LSaRPVÌÁÍÜ[ gRiVßÓáLiÀÁ©«s xqsWÀÁLi¿RÁV©«sV. NSª«so©«s ®ªsVV»R½òª«sVV ª«sùª«sxqós¹¸¶VVNRPä gjiËÞ= 

úxms®ªs[V¸R¶Vª«sVV. 

 N]Li»R½ ËØxtsQöª«sVV, úµR¶ª«sª«sVVgS ª«sWLji©«s ª«sùª«sxqós aRPNRPøª«sVVÌÁÍÜ[ NRPÖÁlgi[ª«sWLRiVö. 

2. ÇÝÍÞ=µ³yª«sV=©±s xmnsÖÁ»y¬sõ úxms¹¸¶WgRi xmsµôðR¶¼½ÍÜ[ ¬sLñRiLiVVLiÂ¿Á[ 

xmsµôðR¶¼½¬s −sª«sLjiLiÀÁ, µk¶¬sÍÜ[ NRPÖÁlgi[ ¿RÁÌýÁµR¶©«sª«sVV G Ë³Ý¼½NRPLSaRPVÌÁ\|ms 

Aµ³yLRixms²R¶V©¯[ −sª«sLjiLixmsoª«sVV. 

 ÇÝÍÞµ³yª«sV=©±s xmnsÖÁ»y¬sõ xmsLjibdPÖÁLiÂ¿Á[ xmsLjiNRPLRiª«sVV xmsÈÁª«sVVÍÜ[ ª«sÛÍÁ[ ¸R¶VVLi²R¶V©«sV. 

LRiLiúµ³yÌÁVgRiÌÁ lLiLi²R¶V B»R½ò²T¶ lLi[NRPVÌÁª«sVµ³R¶ù µR¶Wµj¶ÛÍÁ[NRP D¬sõ¬s xqsLi{ms²T¶LiÀÁ©«s 

@ª«sVLjiZNP[ 

F¡LRi£qs xmýsg`i (W). F¡LRi£qs xmýsg`iÌÁ©«sV xqsWòFyNSLRixmsoÂ¿ÁNRPä g]ÈíÁª«sVVÍÜ[ xmsÈÁª«sVVÍÜ[ª«sÛÍÁ[ 

zqósLRiª«sVVgS @ª«sVLji¸R¶VVLi²R¶V©«sV. C g]ÈíÁª«sVV¿RÁVÈíÁ B»R½ò²T¶xqsWòxmsª«sVV B A−sLjiLiÀÁ 

¸R¶VVLi²R¶V©«sV. Â¿ÁNRPäxqsWòxmsª«sVV B ÌÁ ª«sVµ³R¶ù @µ³R¶ª«sV DxtñsQªyx¤¦¦¦NRP xmsµyLóRiª«sVVÌÁ»][ 

¬sLixmsÊÁ²T¶ 

¸R¶VVLi²R¶V©«sV. C ®ªsVV»R½òª«sVV @ª«sVLjiNRP©«sV ÇÁÌÁ»yxmsª«sVVÍÜ[ 

@ª«sVLRièÊÁ²T¶¸R¶VVLi²R¶V©«sV. Â¿ÁNRPä 



2c 

g]ÈíÁª«sVV©«sNRPV lLiLi²R¶V ÀÁª«sLRiÌÁ LSgjig]ÈíÁª«sVVÌÁV @ª«sVLji¸R¶VVLi²R¶V©«sV. 

NTPLiµj¶\®ªsxmso LSgjig]ÈíÁª«sVV©«sNRPV xqsLjiöÍØNSLRixmso g]ÈíÁª«sVV S, xqsWòxmsª«sVV, ª«sVVxtsQÌÁNRPª«sVV 

@ª«sVLjiNRP»][ xmsÈÁª«sVVÍÜ[ ª«sÛÍÁ[ xqsLiµ³j¶LixmsÊÁ²T¶ ¸R¶VVLi²R¶V©«sV. W lLiLi²R¶V\®ªsxmsoÍØ 

Duñ¡úgRi»R½©«sV 

N]ÌÁ¿RÁVÈÁNRPV FýyÉÓÁ©«sª±sV DxtñsQª«sWxmsNRPª«sVVÌÁV T1 T2 ÌÁV @ª«sVLji¸R¶VVLi²R¶V©«sV. M 
FyµR¶LRixqsxmso 

{ms²R¶©yLi»R½LRi ª«sWxmsNRPª«sVV. 

 xqsLi{ms²T¶LiÀÁ©«s ªy¸R¶VVª«so©«sV P ª«sVVxtsQÌÁNRPª«sVV»][ F¡LRi£qs xmýsg`i W gRiVLi²y 

ªyùN][ÀÁLixms Â¿Á[̧ R¶Vª«sÛÍÁ©«sV. xqsª«sV»yzqós¼½ F~LiµR¶VÈÁNRPV C úxmsúNTP Ŗ¶V µyµyxmso INRP 

gRiLiÈÁ ÇÁLRiVxms 

ª«sÛÍÁ©«sV. W NRPV lLiLi²R¶V\®ªsxmsoÍØ −s−sµ³R¶ {ms²R¶©«sª«sVVÌÁ ª«sµôR¶ úxms¹¸¶WgRiª«sVV 

Â¿Á[¸R¶Vª«sÛÍÁ©«sV. 

C −sµ³R¶ª«sVVgS @®©s[NRP Duñ¡úgRi»R½ÌÁª«sµôR¶ @®©s[NRP ªy¸R¶VVª«soÌÁ©«sV úxms¹¸¶WgRiª«sVV ÇÁLjizms 

W gRiVLi²y 

ÇÁLjilgi[ úµ³yÉÓÁÍÞ ªyùN][¿RÁª«sVV ª«sÌÁ©«s Duñ¡úgRi»R½ÍÜ[ NRPÖÁlgi[ ª«sWLRiVö 

xmsLjibdPÖÁLi¿RÁª«sÛÍÁ©«sV. 

 úxms¹¸¶WgRi xmnsÖÁ»R½ª«sVVÌÁV: 1) @ÌÁö Duñ¡úgRi»R½ÌÁ ª«sµôR¶ (W) ÍÜ[ ªyùN][¿RÁª«sVV 

ª«sÌÁ©«s ¿RÁÌýÁÊÁ²T¶ bdP»R½ÌÁ úxmsË³Øª«sª«sVV ¿RÁWxmso©«sV. NS¬s ryª«sW©«sù 

Duñ¡úgRi»R½ÌÁª«sµôR¶ \|¤¦¦¦ú²][ÇÁ©±s, {¤¦¦¦ÖÁ¸R¶VLi −sV©«s¥¦¦¦LiVVLiÀÁ @¬s ªy¸R¶VVª«soÌÁ 

Duñ¡úgRi»R½ 

|msLRiVgRiV©«sV @©«sgS DxtñsQúxmsË³Øª«sª«sVV ¿RÁWxmso©«sV. 

 2) Duñ¡úgRi»R½ÍÜ[ »R½gæRiVµR¶ÌÁ W NRPV lLiLi²R¶V\®ªsxmsoÍØgRiÌÁ {ms²R¶©«s ª«sù»yùxqsª«sVV\|ms 

Aµ³yLRixms²R¶©«sV. 

 3) @ÌÁöDuñ¡úgRi»R½ÌÁ ª«sµôR¶ ÇÝÍÞµ³yª«sV=©±s ªyùN][¿RÁª«sVV ª«sÌÁ©«s Duñ¡úgRi»R½ÍÜ[ 

NRPÖÁlgi[ »R½gæRiVµR¶ÌÁ Duñ¡úgRi»R½ |msLjigji©«s, »R½gæRiV¿RÁWxmsNRP zqósLRi Duñ¡úgRi»R½ ª«sµôR¶ 

#aRPW©«sùª«sVgRiV©«sV. 



3c 

´yª«sV=©±s úxmsË³Øª«sª«sVV aRPW©«sùª«sV¹¸¶[Vù Duñ¡úgRi»R½ IN]äNRPä ªy¸R¶VVª«soNRPV 

IN]äNRPä −sÌÁVª«s NRPÖÁgji¸R¶VVLi²R¶V©«sV. C Duñ¡úgRi»R½®©s[ −sÍÜ[ª«sV Duñ¡úgRi»R½ @LiµR¶VLRiV 

−sÍÜ[ª«sV Duñ¡úgRi»R½ NRPLiÛÉÁ[ @µ³j¶NRP Duñ¡úgRi»R½ ª«sµôR¶ ªy¸R¶VVª«soÌÁ ªyùN][¿RÁª«sVV ª«sÌÁ©«s 

Duñ¡úgRi»R½ÌÁÍÜ[ |msLRiVgRiVµR¶ÌÁ xqsWÀÁLi¿RÁV©«sV. 

 C úxms¹¸¶WgRiª«sVV xmnsÖÁ»yÌÁ ©«s©«sVxqsLjiLiÀÁ −sÍÜ[ª«sV Duñ¡úgRi»R½ NRPLiÛÉÁ[ »R½NRPVäª«s 

Duñ¡úgRi»R½ª«sµôR¶ bdP»R½ÖdÁNRPLRißá úxmsË³Øª«sª«sVV, @µ³j¶NRP Duñ¡úgRi»R½ª«sµôR¶ DxtñsQúxmsË³Øª«sª«sVV 

¿RÁWxmso©«sV. 

zqsµôðyLi»R½ −sª«sLRißá: xmsÈÁª«sVV (a) ÍÜ[ ¿RÁWzms©«s −sµ³R¶ª«sVVgS ÇÝÍÞµ³yª«sV=©±s 

ªyùN][¿RÁª«sVV©«sNRPV xmspLRi*ª«sVV úxmsª«sWßá úµR¶ª«sùLSbPgRiÌÁ ªy¸R¶VVxmnsV©«sxmsLjiª«sWßáª«sVV 

VA {ms²R¶©«sª«sVV PA 

@Li»R½LæRi»R½aRPNTPò UA @©«sVN]©«sVª«sVV. HLRi©±s xmýsg`i W lLiLi²R¶ª«s \®ªsxmso©«s ªyùN][¿RÁª«sVV 

»R½LRiVªy»R½ {ms²R¶©«sª«sVV PE xmnsV©«sxmsLjiª«sWßáª«sVV VB @Li»R½LæRi»R½aRPNTPò UB @©«sVN]©«sVª«sVV. 

 ª«sùª«sxqós xmspLjiògS DxtñsQÊÁLiµ³j¶»R½ª«sVV NSÊÁÉíÓÁ Cxms¬s @Li»R½LæRi»R½aRPNTPò ©«sVLi²T¶ 

#úgRiz¤¦¦¦Li¿RÁV©«sV. 

4c 

 @ª«sVgSÉÞ úxms¹¸¶WgSÌÁ ©«sVLi²T¶ Fs Duñ¡úgRi»R½ª«sµôR¶ PV-P NTP gkiÀÁ©«s úgSxmso P 
@OSQ¬sNTP xqsª«sWLi»R½LRiª«sVVgS ¸R¶VVLi²R¶V©¯[ A Duñ¡úgRi»R½©«sV ËØLiVVÍÞ Duñ¡úgRi»R½ 

@LiÉØLRiV. 

ËØLiVVÍÞ Duñ¡úgRi»R½ NRPLiÛÉÁ[ »R½NRPVäª«s Duñ¡úgRi»R½ª«sµôR¶ {ms²R¶©«sª«sVV P |msLjigji©«s ®ªsVVµR¶ÉÓÁ 

PV 
−sÌÁVª«s »R½gæRiV©«sV NRP¬sxtísQ −sÌÁVª«s©«sV F~µj¶ ¼½Ljigki |msLRiVgRiV©«sV. ËØLiVVÍÞ Duñ¡úgRi»R½ 

#NRPLiÛÉÁ[ 

FsNRPVäª«s Duñ¡úgRi»R½ª«sµôR¶ PV −sÌÁVª«s {ms²R¶©«sª«sVV»][ |msLRiVgRiV©«sV. 

6c 

 NS¬s PB VB < PA VA NSÊÁÉíÓÁ ªy¸R¶VVª«so\|ms xms¬sÂ¿Á[}qs ËØx¤¦¦¦ùxms¬s ª«sÌÁ©«s 

Duñ¡úgRi»R½ |msLRiVgRi©«sV. NSª«so©«s ªy¸R¶VV @ßáVª«soÌÁV @ßáV @Li»R½LæRi»R½ ÊÁÍØÌÁ 



ªyùN][¿RÁª«sVV 

ª«sÌÁ©«s Duñ¡úgRi»R½ »R½gæji©«s, ªy¸R¶VV @ßáVª«soÌÁ\|ms ÇÁLjigji©«s xms¬sª«sÌÁ©«s DxtñsQ úxmsË³Øª«sª«sVV 

(Heating effect) ¿RÁWxmso©«sV. 

 NSÊÁÉíÓÁ ÇÝÍÞ´yª«sV=©±s ªyùN][¿RÁª«sVV ª«sÌÁ©«s ªy¸R¶VVª«soÌÁV ®ªs[®²¶NRPVäÈÁNRPV, 

¿RÁÍýØLRiVÈÁNRPV, Duñ¡úgRi»R½ÍÜ[ ª«sWLRiVö ÛÍÁ[NRPVLi²R¶VÈÁNRPV NRPW²y @ª«sNSaRPª«sVV gRiÌÁµR¶V. 

 ÇÝÍÞ´yª«sV=©±s úxmsË³Øª«sª«sVV lLiLi²R¶V Ë³ØgRiª«sVVÌÁV. 1) @Li»R½LæRi»R½ @ßáV ANRPL<Rißá 

ÊÁÌÁ úxmsË³Øª«sª«sVV ª«sÌÁ©«s Duñ¡úgRi»R½ÍÜ[ »R½gæRiVµR¶ÌÁ 2) ªyùN][¿RÁª«sVVÍÜ[ ªy¸R¶VVª«so\|ms 

ÇÁLjigji©«s xms¬sª«sÌÁ©«s Duñ¡úgRi»R½ÍÜ[ |msLRiVgRiVµR¶ÌÁ. 

 −sÍÜ[ª«sV Duñ¡úgRi»R½ª«sµôR¶ \|ms lLiLi²R¶V úxmsË³Øª«sª«sVVÌÁV xqsª«sW©«sª«sVV. NSª«so©«s 

Duñ¡úgRi»R½ÍÜ[ ª«sWLRiVö Ŗ¶VVLi²R¶µR¶V. −sÍÜ[ª«sV Duñ¡úgRi»R½NRPLiÛÉÁ[ »R½NRPVäª«s Duñ¡úgRi»R½ª«sµôR¶ 

®ªsVVµR¶ÉÓÁ 

úxmsË³Øª«sª«sVV, ËØx¤¦¦¦ù xms¬sNRPLiÛÉÁ[ @µ³j¶NRPª«sVVgS ¸R¶VVLi²R¶VÈÁª«sÌÁ©«s ¿RÁÌýÁ xms²R¶©«sV. 

−sÍÜ[ª«sV 

Duñ¡úgRi»R½ NRPLiÛÉÁ[ FsNRPVäª«s Duñ¡úgRi»R½ª«sµôR¶ @ßáVÊÁÍØÌÁ ª«sÌÁ©«s Duñ¡úgRi»R½ÍÜ[ »R½gæRiVµR¶ÌÁ 

NRPLiÛÉÁ[ ËØx¤¦¦¦ùxms¬s ª«sÌÁ©«s Duñ¡úgRi»R½ÍÜ[ |msLRiVgRiVµR¶ÌÁ FsNRPVäª«sgS ¸R¶VVLi²T¶ 

ªy¸R¶VVª«soÌÁV 

®ªs[®²¶NRPVä©«sV. 

7c 

3. ÖÁLi®²¶[ ryµ³R¶©«sª«sVVÍÜ[ gSÖÁ¬s úµR¶−dsË³ÏÁ−sLiÂ¿Á[ xmsLjiNRPLS¬sõ ª«sLñjiLiÀÁ, 

µk¶¬sÍÜ[ bdP»R½ÖdÁNRPLRißáª«sVV NRPÖÁgjiLiÂ¿Á[ ¬s¸R¶Vª«sVª«sVV ¾»½ÖdÁ¸R¶V Â¿Á[¸R¶VVª«sVV. 

\|¤¦¦¦ú²][ÇÁ©±s {¤¦¦¦ÖÁ¸R¶Vª±sV ªy¸R¶VVª«soÌÁV úµR¶−dsË³ÏÁª«s©«sª«sVVÍÜ[ ª«sÂ¿Á[è 

ª«sWLRiVöÌÁV −sª«sLjiLixmsoª«sVV. 

A) ÖÁLi®²¶[ gSÖÁ úµR¶−dsË³ÏÁª«s©«s ryµ³R¶©«sª«sVV ÇÝÍÞc´yª«sV=©±s xmnsÖÁ»R½ª«sVVª«sÌÁ©«s 

¿RÁÍýØLRiV©«sV. 

 ªy¸R¶VVª«so Duñ¡úgRi»R½ −sÍÜ[ª«sV Duñ¡úgRi»R½NRPV ¿RÁÍýØLjiè ªyùN][ÀÁLixms Â¿Á[zqs©«s 

#ÇÝÍÞ 

´yª«sV=©±s úxmsË³Øª«sª«sVV ª«sÌÁ©«s ªy¸R¶VVª«so ¿RÁÍýØLRiV©«sV. ÇÝÍÞ ´yª«sV=©±s ªyùN][¿RÁª«sVV 

ª«sÌÁ©«s 



NRPÖÁlgi[ N]µôj¶FyÉÓÁ Duñ¡úgRi»R½ÍÜ[ »R½gæRiVµR¶ÌÁ®©s[ xmso©«sLRiV»yöµR¶©«s bdP»R½ÖdÁNRPLRißØ¬sNTP 

#Dxms¹¸¶Wgji}qsò 

»R½*LRigS úµR¶−dsË³ÏÁª«s©«sª«sVV Â¿ÁLiµR¶V¿RÁV. »R½NRPVäª«s Duñ¡úgRi»R½ª«sµôR¶ ÇÝÍÞ´yª«sV=©±s 

úxmsË³Øª«sª«sVV 

ª«sÌÁ©«s Duñ¡úgRi»R½ÍÜ[ »R½gæRiVµR¶ÌÁ FsNRPVäª«sgS ¸R¶VVLi²R¶V©«sV. 

 ÖÁLi®²¶[ xmsLjiNRPLRiª«sVV xmsÈÁª«sVVÍÜ[ ¿RÁWzms©«s −sµ³R¶ª«sVVgS ¸R¶VVLi²R¶V©«sV. BLiµR¶VÍÜ[ 

P1,P2 
xqsLi{ms²R¶NRPª«sVVÌÁV gRiÌÁª«so. P1 xqsLi{ms²R¶NRPª«sVVÍÜ[ gSÖÁ¬s µyµyxmso 20 

ªy»yª«sLRißáª«sVVÌÁ 

{ms²R¶©«sª«sVV©«sNRPV xqsLi{ms²T¶LixmsÊÁ²R¶V©«sV. µk¶¬s ª«sÌÁ©«s |msLjigji©«s Duñ¡úgRi»R½ ¬dsÉÓÁ 

»yxmsª«sVVÍÜ[ @ª«sVLjiè©«s 

g]ÈíÁª«sVV gRiVLi²y úxmsxqsLjiLixmsxms²T¶©«sxmso²R¶V ¿RÁÍýØLRiV©«sV Cªy¸R¶VVª«so ZNP[ÖÁ=¸R¶Vª±sV 

Ný][Q\lLi²R¶V, FyxqsöLRi£qs |msLiÉØ\ZNPQQ=²R¶V, NSzqísN`P F~ÉØ£tsQ Fyú»R½LRiµy*LS úxmsª«sz¤¦¦¦LiÀÁ 

8c 

P2 Â¿Á[LRiV N]©«sV©«sV. C LRiry¸R¶V©«s úµR¶ªyÌÁÍÜ[ úxmsª«sz¤¦¦¦LiÀÁ©«sxmso²R¶V gSÖÁÍÜ[ gRiÌÁ 

¬dsÉÓÁ 

A−sLji, NSLRi÷©±s \®²¶ A\ZNPQQ=²R¶VÌÁV a][xtsQßáª«sVV Â¿ÁLiµR¶V©«sV. NSª«so©«s P2 
xqsLi{ms²R¶NRPª«sVVÍÜ[ F~²T¶ 

gSÖÁ¬s 200 ÌÁ ªy»yª«sLRißáª«sVVÌÁ {ms²R¶©«sª«sVV©«sNRPV xqsLi{ms²T¶LixmsÊÁ²R¶V©«sV. gSÖÁ 

z¤¦¦¦−dsVNRPLRißá 

−sVúaRPª«sVVÍÜ[ (F) @−sVLji©«s g]ÈíÁª«sVVÌÁÍÜ[ úxmsª«sz¤¦¦¦LiÀÁ c 20 ²T¶úgji C ª«sLRiNRPV 

#¿RÁÍýØLRiV©«sV. C 

¿RÁÍýØLji©«s gSÖÁ A g]ÈíÁª«sVV ÀÁª«sLRi ©yÑÁÍÞ N1 ª«sµôR¶ úµyÉÓÁÍÞ ªyùN][¿RÁª«sVV Â¿ÁLiµj¶ 

#¿RÁÌýÁ 

xms²R¶V©«sV. ªyùN][¿RÁª«sVV »R½LRiVªy»R½ gSÖÁ B µy*LS P2 xqsLi{ms²R¶NRPª«sVVÍÜ[ úxms®ªs[bPLiÀÁ 

¼½Ljigji 

N1 ª«sµôR¶ úµyÉÓÁÍÞ ªyùN][¿RÁª«sVV Â¿ÁLiµR¶V©«sV. Duñ¡úgRi»R½ µyµyxmso N2 NRPªyÈÁª«sVV 



ª«sVWzqs 

¸R¶VV©«sõ gSÖÁ ¿RÁúNUP¸R¶Vª«sVVgS N]¬sõª«sWLýRiV úµyÉÓÁÍÞ ªyùN][¿RÁª«sVV Â¿ÁLiµj¶©«s ¿RÁÌýÁ 

xms²R¶V©«sV. xmsLjixqsLSÌÁ Duñ¡úgRi»R½ gSÖÁ xqsLiµj¶gôðRi Duñ¡úgRi»R½ NRPLiÛÉÁ[ »R½NRPVäª«sLiVV©«sxmso²R¶V 

¾»½LjiÀÁ©«s gSÖÁ úµR¶−dsË³ÏÁ−sLiÀÁ FýyxqsVäÍÜ[ xms²R¶V©«sV BLiNS gSÖÁ −sVgjiÖÁ¸R¶VVLiÛÉÁ[ 

¿RÁúNUP¸R¶Vª«sVVgS ÇÁLjilgi[ ªyùN][¿RÁLi ª«sÌÁ©«s úµR¶−dsË³ÏÁ−sLi¿RÁV©«sV. xms¬sÂ¿Á[}qs 

ÖÁLi®²¶[ ªy¸R¶VV úµR¶−dsNRPLRißáÍÜ[ gRiLiÈÁNRPV 1 ÖdÁÈÁLRiV gSÖÁ¬s úµR¶−dsË³ÏÁ−sLixms 

Â¿Á[¸R¶Vª«s¿RÁVè©«sV. 

 \|¤¦¦¦ú²][ÇÁ©«sV {¤¦¦¦ÖÁ¸R¶Vª±sV ªy¸R¶VVª«soÌÁ xqsLiµj¶gôðRi Duñ¡úgRi»R½ÌÁV −sÍÜ[ª«sV 

Duñ¡úgRi»R½ÌÁV »R½NRPVäª«sgS ¸R¶VVLi²R¶VÈÁÂ¿Á[ C ryµ³R¶©«sª«sVV»][ úµR¶−dsË³ÏÁ−sLi¿RÁVÈÁNRPV 

−dsÌÁVNSµR¶V. 

4. \|¤¦¦¦ú²][ÇÁ©±sc{¤¦¦¦ÖÁ¸R¶Vª±sV ªy¸R¶VVª«soÌÁ úµR¶−dsË³ÏÁª«s©«sª«sVVÍÜ[ ª«sÂ¿Á[è 

@ª«sL][µ³yÌÁV ¾»½ÖÁzms x¤¦Ýú²][ÇÁ©±s, ªy¸R¶VVª«so úµR¶−sË³ÏÁª«s©«s 

ryµ³R¶©«sª«sVV©«sV −sª«sLjiLixmsoª«sVV. 

 \|¤¦¦¦ú²][ÇÁ©±sc{¤¦¦¦ÖÁ¸R¶Vª±sV ªy¸R¶VVª«soÌÁ úµR¶−dsË³ÏÁª«s©«sª«sVVÍÜ[ 

@ª«sL][µ³yÌÁV: DµR¶ÇÁ¬s, {¤¦¦¦ÖÁ¸R¶Vª±sV ªy¸R¶VVª«soÌÁ xqsLiµj¶gôðRi Duñ¡úgRi»R½, −sÍÜ[ª«sV©«s 

Duñ¡úgRi»R½ÌÁV @¼½ »R½NRPVäª«s. \|¤¦¦¦ú²][ÇÁ©±s −sÍÜ[ª«sV Duñ¡úgRi»R½ 

@®µ¶[−sµ³R¶ª«sVVgS {¤¦¦¦ÖÁ¸R¶Vª±sV −sÍÜ[ª«sV Duñ¡úgRi»R½ c 218 ²T¶úgji C ª«sVLji¸R¶VV 

xqsLiµj¶gôðRi Duñ¡úgRi»R½ 267.75 ²T¶úgji C. 
 NSª«so©«s ÇÝÍÞc´yª«sV=©±s ªyùN][¿RÁª«sVV ª«sÌÁ©«s \|ms ªy¸R¶VVª«soÌÁ©«sV ¿RÁÌýÁxmsLRi¿RÁVÈÁNRPV 

NRP¬dsxqsª«sVV −sÍÜ[ª«sV Duñ¡úgRi»R½NRPV »R½gæjiLi¿RÁª«sÛÍÁ©«sV. C Duñ¡úgRi»R½©«sV \®©súÉÜ[ÇÁ©±s 

úµR¶ª«sª«sVV©«sV @ÌÁö{ms²R¶©«sª«sVVª«sµôR¶ ª«sVLRigRi|msÉíÓÁ©y F~LiµR¶ÛÍÁ[ª«sVV. 

 \|¤¦¦¦ú²][ÇÁ©±s úµR¶−dsË³ÏÁª«s©«sª«sVV: \|¤¦¦¦ú²][ÇÁ©±s úµR¶−dsË³ÏÁª«s©«s ª«sVV©«sNRPV ®µ¶[ª«sL`i 

LRiWF~Liµj¶LiÀÁ©«s xmsLjiNRPLRiª«sVV©«sV úÉØª«sL`i= ®ªsVLRiVgRiV xmsLjiÀÁ©y²R¶V. ÑÁLiN`P, 

xqsÌÁWöéQùLjiN`P 

9c 

Aª«sýVª«sVV −sVúaRPª«sVª«sVV ©«sVLi²T¶ ®ªsÌÁVª«s®²¶[ \|¤¦¦¦ú²][ÇÁ©±s 150 ªy»yª«sLRißá 

{ms²R¶©«sª«sVVÌÁNRPV 

xqsLi{ms²T¶LiÀÁ, ¿RÁÌýÁÉÓÁ ¬dsÉÓÁ »]ÉíÓÁÌÁÍÜ[ ª«sVV¬sgji¸R¶VV©«sõ g]ÉíØÌÁgRiVLi²y úxmsxqsLjiLixmsÂ¿Á[zqs 

ÇÁ¬sLiÀÁ©«s DxtñsQLSbP¬s »]ÌÁgjiLiÂ¿ÁµR¶LRiV. C ªy¸R¶VVª«soÌÁ©«sV NSzqísN`P F~ÉØ£tsQ, 



ZNP[Ö<Á¸R¶Vª±sV 

Ný][Q\lLi²R¶V Fyú»R½ÌÁgRiVLi²y úxmsª«sz¤¦¦¦LixmsÂ¿Á[zqs ¬dsÉÓÁ ËØxtsQöª«sVV, NSLRi÷©±s ²R¶¸R¶W\ZNPQQ=²R¶V 

ªy¸R¶VVª«soÌÁ©«sV »]ÌÁgjiLiÂ¿ÁµR¶LRiV. 

 C −sµ³R¶ª«sVVgS F~Liµj¶©«s xqs*¿RÁèéQ\®ªsV©«s DµR¶ÇÁ¬s ryµ³R¶©«sª«sVVÍÜ[¬sNTP xmsÈÁª«sVV ÍÜ[xmsÛÍÁ[ 

R xmso©«sLRiV»yöµR¶©«s bdP»R½ÖdÁNRPLRißá Ë³ØgRiLiÍÜ[¬sNTP úxms®ªs[bPLixmsÊÁ²R¶V©«sV. »R½LRiVªy»R½ C 

\|¤¦¦¦ú²][ÇÁ©±s 

10c 

B @®©s[ g]ÈíÁª«sVV ¿RÁVÈíÁVgRiVLi²y úxmsª«sz¤¦¦¦Li¿RÁV©«sV. C g]ÈíÁª«sVV¿RÁVÈíÁW úµR¶−dsË³ÏÁ−sLiÀÁ©«s 

gSÖÁ¸R¶VVLi²T¶ \|¤¦¦¦ú²][ÇÁ©±s©«sV ¿RÁÍýØLRiVè©«sV. C \|¤¦¦¦ú²][ÇÁ©±s xqsLjiöÍÜ[NSLRixmso g]ÈíÁª«sVV 

C ÍÜ[ úxms®ªs[bPLi¿RÁV©«sV. C g]ÈíÁª«sVV 100 −sV//−dsV FyµR¶LRixqs {ms²R¶©«sª«sVVª«sµôR¶ 200 ²T¶úgji 

C 
ª«sVLjilgi úµR¶ª«sgSÖÁ ¸R¶VVLi²R¶V©«sV. F gRiVLi²y gSÖÁúµR¶ª«sª«sVV C g]ÈíÁª«sVV©«sV (G) 

úxms®ªs[bPLi¿RÁV©«sV. C Fyú»R½ÍÜ[ {ms²R¶©«sª«sVV ªy¸R¶VVlLi[ÀÁNRPª«sVV NRPÖÁzms©«s P 
g]ÈíÁª«sVVµy*LS 

»R½gæjiLiÀÁ 200 ²T¶úgji C ª«sµôR¶ ª«sVLRiVgRiV©«sV. C −sµ³R¶ª«sVVgS 200 ²T¶úgji C ¿RÁÍýØLjiè©«s 

#\|¤¦¦¦ú²][ÇÁ©±s 

g]ÈíÁª«sVVÍÜ[ úxms®ªs[bPLi¿RÁV©«sV. D g]ÈíÁª«sVVÀÁª«sLRi V NRPªyÈÁª«sVVª«sµôR¶ úµ³yÉÓÁÍÞ ÛÍÁ[NRP 

ÇÝÍÞ´yª«sV=©±s ªyùN][¿RÁª«sVV Â¿ÁLiµR¶V©«sV. µk¶¬sª«sÌÁ©«s NRPªyÈÁª«sVV ®ªsÌÁVxmsÖdÁNTP ª«sÀÁè©«s 

\|¤¦¦¦ú²][ÇÁ©±s BLiNRP©«sW ªy¸R¶VVLRiWxmsª«sVVÍÜ[ ¸R¶VV©«sõ¹¸¶V²R¶ÌÁ @µj¶ D µy*LS 

úxms®ªs[bPLiÂ¿Á[ 

\|¤¦¦¦ú²][ÇÁ©±s©«sV ¿RÁÌýÁ xmsLRiVxqsWò ¼½Ljigji A ÍÜ[xmsÖÁNTP úxms®ªs[bPxqsVòLiµj¶. BÍØ N]¬sõryLýRiV 

#¿RÁúNUP¸R¶Vª«sVVgS 

gRiª«sV¬sLiÀÁ©«s ryµ³R¶©«sª«sVV c 260 ²T¶úgji C ¿RÁÌýÁxms²T¶ xqsª«sV»yzqós¼½ÍÜ[ ¸R¶VVLi²R¶V©«sV. C 

#zqós¼½ÍÜ[ 

D ª«sµôR¶ ÇÝÍÞ´yª«sV=©±s ªyùN][¿RÁª«sVV Â¿ÁLi®µ¶[ \|¤¦¦¦ú²][ÇÁ©±s úµR¶ª«sLigS ª«sWLRiV©«sV. 

NRPªyÉØ¬sõ xmsLjiNRPLRiª«sVV \|ms©«sgRiÌÁ H {ms²T¶»][ ¾»½LRiª«sª«s¿RÁVè©«sV. C \|¤¦¦¦ú²][ÇÁ©±s 



úµR¶ª«sLigS ª«sWLRiV©«sV NRPªyÉØ¬sõ xmsLjiNRPLRiª«sVV \|ms©«sgRiÌÁ H zms²T¶»][ ¾»½LRiª«sª«s¿RÁVè©«sV. 

C \|¤¦¦¦ú²][ÇÁ©±s úµR¶ª«sª«sVV µk¶ªyL`i FýyxqsVäÍÜ[ Â¿Á[Lji úµR¶ª«sLigS DLiÈÁVLiµj¶. 

 úµR¶ª«sLRiWxmsª«sVVÍÜ[ gRiÌÁ \|¤¦¦¦ú²][ÇÁ©±s @ÌÁö{ms²R¶©«sª«sVVª«sµôR¶ ª«sVLRigjiLiÀÁ©«s ¾»½ÌýÁÉÓÁ 

\|¤¦¦¦ú²][ÇÁ©±s xmnsV©«sª«sVVgS xmnsV¬dsË³ÏÁ−sLi¿RÁV©«sV. ryª«sW©«sù {ms²R¶©«sª«sVVª«sµôR¶ \|¤¦¦¦ú²][ÇÁ©±s 

ª«sVLRiVgRiV 

róy©«sª«sVVc 

4. zqósL][xtñsQNRP ¬sLRi¸R¶VryäLi¼d½NRPLRißáª«sVV @LiÛÉÁ[ G−sVÉÓÁ? µk¶¬sª«sÌÁ©«s 

bdP»R½ÖdÁNRPLRißáª«sVV FsÈýÁV G Duñ¡úgRi»y ª«sùª«sµ³j¶ ª«sLRiNRPV F~LiµR¶gRiÌÁª«sVV. 

µk¶¬sÍÜ[ FyLS @¸R¶VryäLi»R½ xmsµyLóRiª«sVVÌÁ©«sV FsLiµR¶VNRPV 

Dxms¹¸¶WgjiLi¿RÁª«sÛÍÁ©«sV? 

 FyLS @¸R¶VryäLi»R½ xmsµyLóRiª«sVVÌÁ©«sV @¸R¶VryäLi»R½ ZOP[QQú»R½ª«sVVÍÜ[ 

¸R¶VVLiÀÁ©«sxmso²R¶V 

xmsµyLóRixmso @ßáVª«soÌÁV @¸R¶VryäLi»R½ ZOP[QQú»R½ª«sVV µj¶aRPÍÜ[ xqsLôRiVN]©«sV©«sV. C 

úË³ÏÁª«sVßáª«sVV©«sNRPV 

@ª«sxqsLRiª«sV¹¸¶[Vù aRPNTPò @¸R¶VryäLi»R½ ZOP[QQú»R½ª«sVV©«sVLi²T¶ úgRiz¤¦¦¦Li¿RÁV©«sV. NSª«so©«s 

ALi»R½LjiNRP 

aRPNTPò |msLRiVgRiV©«sV. C @¸R¶VryäLi»R½ NRPLRißáª«sVV zqósL][xtñsQNRP úxmsúNTP¸R¶VÍÜ[ xmsµyLóRixmso 

#Duñ¡úgRi»R½ |msLRiVgRiV©«sV. @¸R¶VryäLi»R½ NRPX»R½ª«sVV Â¿ÁLiµj¶©«s xmsµyLóS¬sõ 

zqsL][xtñsQNRPª«sVVgS 

#¬sLRi¸R¶VryäLi¼d½NRPLjiLiÀÁ©«s 

11c 

@ª«sxqsLRiª«sV¹¸¶[Vù aRPNTPò xmsµyLóRiª«sVV©«sVLi²T¶ úgRiz¤¦¦¦Li¿RÁª«sÛÍÁ©«sV. @©«sgS 

xmsµyLóRiª«sVV, xmsµyLóRi xmsLjixqsLSÌÁ Duñ¡úgRi»R½ »R½gæRiV©«sV. C xmsµôðR¶¼½ zqósL][xtñsQNRP 

#¬sLRi¸R¶VryäLi»R½ 

NRPLRißáª«sVV @LiµR¶VLRiV. C xmnsÖÁ»y¬sõ @¸R¶VryäLi»R½ DxtñsQ−sV¼½ xmnsÖÁ»R½ª«sVV 

@LiµR¶VLRiV. 

zqósL][xtñsQNRP ¬sLRi¸R¶VryäLi»R½ NRPLRißáª«sÌÁ©«s @ÌÁö Duñ¡úgRi»R½ F~LiµR¶VÈÁ: 

 FyLS @¸R¶VryäLi»R½ xmsµyLóSÌÁ ¬sLRi¸R¶VryäLi¼d½ NRPLRißáª«sVV ª«sÌÁ©«s 



Duñ¡úgRi»R½©«sV F~LiµR¶ª«s¿RÁVè©«s¬s \|qsµôðyLi¼½NRPª«sVVgS gji¸R¶WNRPWù ª«sVLji¸R¶VV ²T¶ 

#\ÛÉÁaSxqsòQû®ªs[»R½òÌÁV 

¬sLôðSLjiLiÀÁLji. 

 1) BLiµR¶VÍÜ[ gRi²][ÖÁ¸R¶Vª±sV xqsÛÍÁ[öéÈÁV F~²T¶¬s ÀÁ©«sõ gRiV×ÁNRP LRiWxmsª«sVVÍÜ[ ¸R¶VVLiÀÁ 

a][µ³R¶©«s ©y×ÁNRPÍÜ[ @ª«sVLjiè ¸R¶VVLi²R¶V©«sV. C ©y×ÁNRP A ÍÜ[ @ª«sVLjiè¸R¶VVLi²R¶V©«sV. 

C ©y×ÁNRP 

ÍÜ[¬sNTP \|¤¦¦¦ú²][ÇÁ©±s xmsLixmsoÈÁNRPV −dsÌÁV ¸R¶VVLi²R¶V©«sV. A ¿RÁVÈíÁW gRiÌÁ LSgji¼d½gRi»][ 

@¸R¶VryäLi»R½ xmsµyLóRixmso xqs|qsxmísÕÁÖÁÉÓÁ ¬sLñRiLiVVLi¿RÁª«s¿RÁVè©«sV. A g]ÈíÁª«sVV LSgji 

¿RÁVÈíÁ»][ 

xqs¥¦¦¦ úµR¶ª«s{¤¦¦¦ÖÁ¸R¶Vª±sV»][ ¬sLi²T¶©«s ®µ¶[ª«sL`i (C) FýyxqsVäÍÜ[ ¾»½[ÌÁV©«sÈýÁV @ª«sVlLièµR¶LRiV. 

C FýyxqsVä úµR¶ª«s \|¤¦¦¦ú²][ÇÁ©±s gRiÌÁ FýyxqsVä úµR¶ª«sgSÖÁ»][ ¬sLi²T¶©«s 

FýyxqsVä E ÍÜ[ B−sV²T¶ Ŗ¶VVLi²R¶V©«sV. C @ª«sVLjiNRP @LiNRPª«sVV ÊÁÌÁ\®ªsV©«s @¸R¶VryäLi»R½ 

µ³R¶XªyÌÁª«sVµ³R¶ù xmsÈÁª«sVVÍÜ[ª«sÛÍÁ[ Bª«sV²T¶ ¸R¶VVLi²R¶V©«sV. 

 


