
  

   

 

 

Zvc I M¨vm 

 Heat and Gas 
 

 

 

 

f~wgKv (Introduction)  
 

c`v‡_©i wewfbœ Ae ’̄v m¤ú‡K©© Avgiv Rvwb| Avgiv Rvwb KwVb, Zij Ges evqexq ev M¨vmxq c`v‡_© Zvc cÖ‡qvM 

Ki‡j me ai‡bi c`v‡_©iB cÖmviY N‡U| KwVb c`v‡_©i wbw`©ó AvKvi _vKvq Gi ˆ`N ©̈ cÖmviY, †ÿÎ cÖmviY Ges 

AvqZb cÖmviY msNwVZ nq| Zij c`v‡_©i ïay AvqZb cªmviY nq| M¨vmxq c`v‡_©iI †Kej AvqZb cªmviY nq| 

KwVb I Zij c`v‡_©i cÖmvi‡Yi †ÿ‡Î Pv‡ci †Kv‡bv f~wgKv †bB| wKš‘ M¨vmxq c`v‡_©i Avi GKwU we‡kl ag© n‡jv 

Gi †Kv‡bv wbw ©̀ó AvqZb †bB| d‡j GKB cwigvY M¨vm †QvU †nvK eo †nvK †h cv‡Î ivLv hvq †mB cvÎwU c~Y© 

K‡i †d‡j ev †mB cv‡Îi AvqZb `Lj K‡i| GLv‡b ZvcgvÎv Kgv‡jI AvqZb K‡g bv Avevi ZvcgvÎv evov‡jI 

AvqZb ev‡o bv| Zv n‡j Kx N‡U? cv‡Îi Mv‡q Pv‡ci cwieZ©b nq| G †_‡K cÖZxqgvb nq Zvc cÖ‡qv‡M ev 

ZvcgvÎv e„w× I M¨vmxq c`v‡_©i AvqZb e„w×i welqwU Pv‡ci mv‡_I  m¤úKx©Z| welqwU m¤ú‡K© my¯úó aviYv AR©b 

cÖ‡qvRb|  

 

G BDwb‡U Avgiv M¨vmxq c`v‡_©i cÖmvi‡Y Pvc I Zv‡ci cÖfve, M¨vm m~Îvejx, Av`k© M¨vm mgxKiY, M¨v‡mi MwZ 

ZË¡, Zvc wewbgq ZË¡ wb‡q Av‡jvPbv Kie| GKB mv‡_ c„w_exi evqy gÛ‡ji Zvc I Pv‡ci mv‡_ m¤úKx©Z 

¸iæZ¡c~Y© welq Av ª̀©Zv m¤úKx©q welq¸wjI Av‡jvwPZ n‡e|   

 

GB BDwb‡Ui cvVmg~n 

cvV - 9.1 : M¨v‡mi m~Îvewj 

cvV - 9.2 : Av`k© M¨vm mgxKiY 

cvV - 9.3 : M¨v‡mi  MwZ ZË¡  I Av`k© M¨v‡mi Pv‡ci ivwkgvjv 

cvV - 9.4 : Av ©̀ªZvwgwZ 
cvV - 9.5 : Zvc wewKiY 

cvV - 9.6 : e¨envwiK-9 t e‡q‡ji m~Î hvPvB 

cvV - 9.7 : e¨envwiK-10 t  wbDU‡bi kxZjxKiY m~‡Îi mvnv‡h¨ Zi‡ji Av‡cwÿK Zvc wbY©q   

 

 

 

 M¨v‡mi m~Îvewj  

Gas Laws 
 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 M¨v‡mi m~Îvewj e¨vL¨v Ki‡Z cvi‡eb|  

 cig k~b¨ ZvcgvÎv e¨vL¨v Ki‡Z cvi‡eb| 

 cÖgvY ZvcgvÎv I Pvc e¨vL¨v Ki‡Z cvi‡eb|  

 

9.1.1 M¨vm m~Îvewj (Gas laws)  
GKB cwigvY M¨vm GKwU †QvU cvÎ †_‡K eo cv‡Î ivL‡j M¨v‡mi AvqZb †e‡o hvq| Z‡e G‡ÿ‡Î 

cv‡Îi Mv‡q M¨v‡mi Pvc K‡g hvq| G †_‡K eySv hvq M¨v‡mi AvqZb e„w×i mv‡_ Pvc Ges Zvc ỳwUiB m¤úK© 

BDwbU 

9 

cvV-9.1 
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Av‡Q| A_ev ejv hvq †h AvqZb, Pvc I ZvcgvÎv wZbwU ivwk ev PjK GK mv‡_ M¨v‡mi AvPiY wbqš¿Y K‡i| GB 

wZbwU Pj‡Ki cvi¯úwiK m¤úK© wb‡q wZbwU m~Î cÖwZwôZ n‡q‡Q G¸‡jv M¨vm m~Îvewj  bv‡g cwiwPZ| m~Î¸‡jv 

wb‡P eY©bv I e¨vL¨v Kiv n‡jv|   

 

cÖ_g m~Î (e‡q‡ji m~Î) t 1662 mv‡j ievU© e‡qj GB m~ÎwU Dc¯’vcb K‡ib| ZvB GwU e‡q‡ji m~Î e‡j cwiwPZ| 

m~ÎwU n‡jv,  ZvcgvÎv w¯’i _vK‡j †Kv‡bv wbw`ó f‡ii M¨v‡mi AvqZb Zvi Pv‡ci e¨¯ÍvbycvwZK| 

 

e¨vL¨v t GB m~Îvbymv‡i ZvcgvÎv w¯’i _vK‡j †Kvb wbw`ó f‡ii M¨v‡mi Zvi AvqZb Pv‡ci e¨ Í̄vbycvwZK| 

MvwYwZKfv‡e ZvcgvÎv T, AvqZb V Ges Pvc p n‡j; V  

1
p   [ hLb T w¯’i _v‡K] 

 ev, pV = K   [ GLv‡b K GKwU mgvbycvwZK aªæeK]  

K Gi gvb M¨v‡mi fi Ges ZvcgvÎvi Dci wbf©i K‡i| myZivs hw` wbw ©̀ó ZvcgvÎvq wbw`ó f‡ii M¨v‡mi AvqZb 

h_vµ‡g V1, V2, V3, V4, ..... .... Vn BZ¨vw` Ges Pvc h_vµ‡g p1, p2, p3, p4, ..... .... pn  BZ¨vw` nq Zv 

n‡jÑ   

p1V1 = p2V2  = p3V3 = p4V4 .. ...  ....  = pnVn  = aªæeK (K)  ……… ........ ............. (9.1) 

 

AZGe Pvc wØ¸Y n‡j AvqZb A‡a©K n‡e| Pvc wZb¸Y n‡j AvqZb GK Z…Zxqvsk n‡e| ev Pvc A‡a©K n‡j 

AvqZb wØ¸Y n‡e| Gfv‡e GKwU evo‡j Ab¨wU Kg‡e|  

 

wØZxq m~Î (Pvj©‡mi m~Î) t  1787 mv‡j R¨vKzBm Pvj©m GB m~ÎwU Dc¯’vcb K‡ib| ZvB GwU Pvj©‡mi m~Î bv‡g 

cwiwPZ| m~ÎwU n‡jv, Pvc w ’̄i _vK‡j †Kv‡bv wbw`ó f‡ii M¨v‡mi AvqZb Zvi cÖwZ wWwMÖ ‡mjwmqvm ZvcgvÎvi  

e„w×i ev n«v‡mi Rb¨ k~b¨ wWwMÖ †mjwmqvm (0 C) ZvcgvÎvq H M¨v‡mi AvqZ‡bi 

1
273

Ask h_vµ‡g e„w× ev n«vm 

cvq|  

 

e¨vL¨v t  

g‡b Kwi 0C ZvcgvÎvq I w¯’i Pv‡c †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi AvqZb V
0

| Pvj©‡mi m~Îvbymv‡i cÖwZ wWwMÖ 

†mjwmqvm ZvcgvÎv cwieZ©‡bi Rb¨  AvqZ‡bi cwieZ©b  

V
0

273  n‡e| myZivs C ZvcgvÎvi cwieZ©‡bi Rb¨ 

AvqZ‡bi cwieZ©b n‡e 

273
V


0

| 

A_v©r,   1 C ZvcgvÎvq H M¨v‡mi AvqZb,  V1  = V
0

 + 
V

0

273 = V
0

 



1+ 1

273     

Ges        C ZvcgvÎvq H M¨v‡mi AvqZb, V  = V
0

 



1+ 

273    
 

GLb w ’̄i Pv‡c 1 C  I 2 C ZvcgvÎvq hw` †Kvb wbw ©̀ó f‡ii M¨v‡mi AvqZb h_vµ‡g V1 I V2 nq Zvn‡j,  

1 1
1 1

273 273
V V V          

   
0 0

……… ........ ....... ...... ……… ........ ............. ............  (9.2) 

Ges 

2 2
2 1

273 273
V V V          

   
0 0

........ ....... ...... ........ ............. ...... ......... ......... ....  (9.3) 
 

Avgiv Rvwb †Kjwfb ZvcgvÎv T Ges †mjwmqvm ZvcgvÎv    n‡j, 273 +  = T  

myZivs mgxKiY (9.2) I (9.3) Gi g‡a¨ h_vµ‡g 273+1 = T1 I 273+2 = T2 ewm‡q cvB,  
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1
1 273

V TV  0 ... ……… ........ ............. ......... ...... ........... ......... ........... .......... ..........  (9.4) 

Ges 

2
2 273

V TV  0 ... ……… ........ ............. ..... ........ .......... ............. ........... ......... ....... .... 

(9.5) 

GLb mgxKiY (9.4) †K mgxKiY (9.5) w`‡q fvM Ki‡j cvB  

1 1 1 2

2 2 1 2

T
T T

V V V V
V T T

 ev ev  = aªæe| ev, V T 

A_©vr GB m¤úK© †_‡K Pvj©‡mi m~ÎwU‡K wb¤œiƒ‡c mswÿß AvKv‡i wee„Z Kiv hvq|  

- w ’̄i Pv‡c †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi AvqZb Gi cig ZvcgvÎvi mgvbycvwZK|  

 

Z…Zxq m~Î (M¨v‡mi Pvcxq m~Î ev †M jymv‡Ki m~Î) t  1802 mv‡j †Rv‡md †M jymvK w¯’i AvqZ‡bi M¨v‡mi 

ZvcgvÎvi mv‡_ Pv‡ci m¤úK©wU m~‡Îi gva¨‡g cÖKvk K‡ib| GwU M¨vmxq c`v‡_©i Pvcxq m~Î b‡g cwiwPZ| GB 

m~ÎwU Dc ’̄vcb K‡ib †M jymvK| ZvB GwU †M jymv‡Ki m~Î bv‡gI cwiwPZ| m~ÎwU n‡jv,  

w¯’i AvqZ‡bi †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi Pvc cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi Rb¨ Rb¨ k~b¨ wWwMÖ 

†mjwmqvm (0 C) ZvcgvÎvq H M¨v‡mi Pv‡ci 

1
273

Ask h_vµ‡g e„w× ev n«vm cvq|  

myZivs   

                1 C ZvcgvÎvq H M¨v‡mi Pvc,  p = p
0

 + 
p

0

273 = p
0

 



1+ 1

273      

     C ZvcgvÎvq H M¨v‡mi Pvc, p

 = p

0

 



1+ 

273      

A_©vr,  w¯’i AvqZ‡bi  wbw ©̀ó f‡ii M¨v‡mi Pvc hw` 1 C I 2 C ZvcgvÎvq h_vµ‡g p1I p2  nq  

          Zvn‡j, 

1 1
1 1

273 273
p p p          

   
0 0

........ ................... ........... ......... ....... ..... (9.6) 

             Ges 

2 2
2 1

273 273
p p p          

   
0 0

........ .......... ................... ......... ....... ..... (9.7) 

 

Avgiv Rvwb †Kjwfb ZvcgvÎv T Ges †mjwmqvm ZvcgvÎv    n‡j, 273 + = T  

myZivs mgxKiY (9.6) I (9.7) Gi g‡a¨  h_vµ‡g 273+1 = T1 I 273+2 = T2 ewm‡q cvB,  

 1 1273
pp T 0 ........ .......... ............. ........... ......... ....... ...  ............ .......... ....... ...... (9.8) 

   Ges  2 2273
pp T 0 ........ .......... ............. ........... ......... ....... ....... ......... .......... ........ ..... (9.9) 

GLb mgxKiY (9.8) †K mgxKiY (9.9) w`‡q fvM Ki‡j cvB  

1 1 1 2

2 2 1 2

p T p p p
p T T T T

 ev ev  =  aªæe|   ev, p  T  

myZivs Pvcxq m~ÎwU‡K wb¤œiƒ‡c mswÿß AvKv‡i wee„Z Kiv hvq|  

- w ’̄i AvqZ‡b †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi Pvc Gi cig ZvcgvÎvi mgvbycvwZK|  
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9.1.2 cig k~b¨ ZvcgvÎv 

 

Pvj©‡mi m~Î n‡jv w¯’i Pv‡c wbw`©ó f‡ii M¨v‡mi AvqZb Gi cig ZvcgvÎvi mgvbycvwZK| A_©vr M¨v‡mi fi I 

Pvc w ’̄i †i‡L cig ZvcgvÎv wØ¸Y Kiv n‡j AvqZb wØ¸Y n‡e, cig ZvcgvÎv wZb¸Y Kiv n‡j AvqZb wZb¸Y 

n‡e|  

QK KvM‡R X-Aÿ eivei ZvcgvÎv Ges Y-Aÿ eivei AvqZb wb‡q GKwU AvqZb-ZvcgvÎv †jL A¼b Ki‡j 

GKwU mij †iLv cvIqv hvq (wPÎ 9.1K)| †h‡nZz ZvcgvÎv e„w×i mv‡_ M¨v‡mi AvqZ‡bi mylg e„w× N‡U| 0C 

ZvcgvÎvq AvqZb V0 , C ZvcgvÎvq AvqZb V Ges 100C ZvcgvÎvq AvqZb V100| 

 

 

wPÎ 9.1K 

 
wPÎ 9.1L 

 

GB mij‡iLvwU‡K wcQb w`‡K ewa©Z Ki‡j GwU ZvcgvÎv wb‡`©kK X-Aÿ‡K -273.16 C ~̀i‡Z¡ †Q` Ki‡e (wPÎ 

9.1L)| †jL wPÎvbymv‡i ZLb M¨v‡mi AvqZb k~b¨ n‡e| Avgiv -273.16C Gi cwie‡Z©  -273C e¨envi Kie|   

Avevi  Pvj©‡mi m~Î V = V0 



1+ 

273  Abyhvqx wbw ©̀ó Pv‡c I 0C ZvcgvÎvq †Kv‡bv wbw ©̀ó f‡ii  

 

M¨v‡mi  AvqZb hw` V0 nq Z‡e  -273C ZvcgvÎvq H M¨v‡mi AvqZb n‡e,  

V-273 = V0 



1+ -273

273  = V0 (1-1) = 0  

A_©vr -273C ZvcgvÎvq †h †Kv‡bv M¨v‡mi AvqZb ZZ¡xqfv‡e k~b¨ nq| cÖK…Zc‡ÿ H wb¤œ ZvcgvÎvi eû c~‡e©B 

mKj M¨vm Zij Ae¯’v cÖvß nq| ZvB GB ZvcgvÎv‡K cig k~b¨ ZvcgvÎv ejv nq|  

Pvj©‡mi m~Îvbymv‡i, w¯’i Pv‡c MvwYwZKfv‡e †h ZvcgvÎvq †h †Kv‡bv M¨v‡mi AvqZb k~b¨ nq, †mB 

ZvcgvÎv‡K (-273C) cig k~b¨ ZvcgvÎv ejv nq| GB ZvcgvÎv‡K ïiæ ev k~b¨ a‡i cÖwZ wWwMÖ ZvcgvÎvi 

e¨eavb‡K GK wWwMÖ †mjwmqv‡mi mgvb a‡i †h ZvcgvÎvi †¯‹j D™¢veb Kiv n‡q‡Q Zv‡K ZvcgvÎvi cig †¯‹j 

e‡j| jW© †Kjwfb GB †¯‹‡ji aviYv †`b e‡j G‡K †Kjwfb † ‹̄jI ejv nq| †Kjwf‡bi bvgvbymv‡i GB †¯‹‡ji 

ZvcgvÎv‡K  K  Øviv m~wPZ Kiv nq| G †ÿ‡Î  wWwMÖ cÖZxK (  ) e¨eüZ nq bv| A_©vr 

                     0C = 273 K ,  1C = ( 273+1 ) = 274 K , 100C = 273+100 = 373 K  BZ¨vw` |  

                 ∴  C = (273 +  ) K  

 ev, †Kjwfb †¯‹‡ji cvV = 273 + †mw›U‡MÖW † ‹̄‡ji cvV|  

ZvcgvÎv cwigv‡ci AvšÍ©RvwZK ev Gm. AvB. GKK †Kjwfb (K)| 

 

V0 V V100 V0 V V100 
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9.1.3 cÖgvY ZvcgvÎv I Pvc (Standard Temperature and Pressure, S.T.P) 
 

weÁv‡bi wewfbœ Av‡jvPbvq Ges MvwYwZK wnmve wbKv‡k cÖvqk cÖgvY ZvcgvÎv I Pvc D‡jøL ev e¨eüZ nq| G‡K 

KLbI KLbI Av`k© ZvcgvÎv I Pvc ev ¯v̂fvweK ZvcgvÎv I PvcI ejv nq| Bs‡iwR‡Z mvaviYZ STP ev NTP  

e‡j|  

cÖgvY ZvcgvÎv t †h ZvcgvÎvq cÖgvY Pv‡c eid M‡j cvwb‡Z cwiYZ nq †mB ZvcgvÎv‡K cÖgvY ZvcgvÎv e‡j| 

†mjwmqvm †¯‹‡j GwU  0C|Ges Gm. AvB. GK‡K ev cig ZvcgvÎvi †¯‹‡j GwU 273K | 

cÖgvY Pvc t mgy`ª c„‡ôi  45 Aÿvs‡k 273 K ZvcgvÎvq 76 cm D”PZvi ï®‹ I weï× cvi` Í̄¤¢ †h Pvc cÖ‡qvM 

K‡i Zv‡K cÖgvY Pvc aiv nq| GB Pv‡ci cwigvY  

         p  = hρg  (GLv‡b h cvi` Í̄‡¤¢i D”PZv = 0.76 m, cvi‡`i NbZ¡ ρ = 13596 kgm-3
  

                        Ges g AwfKl©R Z¡iY = 9.806  ms-2 ) 
             = 0.76m13596 kgm-39.806  ms-2  
   =1.013105 Nm-2 

     =1.013105 Pa   (c¨vm‡Kj)|  

cÖgvY ZvcgvÎv I Pvc‡K  S.T.P ev NTP ejv nq|  

 

MvwYwZK D`vniY 9.1: wbw ©̀ó f‡ii ï®‹ evqy‡K ZvcgvÎv AcwiewZ©Z †i‡L Pvc cÖ‡qv‡M msKzwPZ K‡i  A‡a©K 

AvqZb Kiv n‡jv| P~ovšÍ Pvc KZ n‡e|  

mgvavb :  

Avgiv Rvwb  

         p1V1 = p2V2 

1 1
2

2V
p Vp   

  2 12 2,

2

pVp p pV  ev  

GLv‡b, 

Avw` AvqZb, V1 = V (awi) 

P~ovšÍ AvqZb, V2 =
1
2

V   (cÖkœvbymv‡i) 

Avw` Pvc, p1 = p  (awi) 
P~ovšÍ Pvc, p1 = ? 

DËi t P~ovšÍ Pvc Avw` Pv‡ci wØ¸Y n‡e|   

 

Pv‡ci wewfbœ GK‡Ki ga¨eZx© m¤úK©:  

1 evqygÛjxq Pvc (1 atmospheric pressure) = 1.013105 Nm-2 = 1.013103 Pa 
= 760 wgwg cvi` Pvc (760 mm Hg P)  
= 76 †mwg cvi` Pvc (76 cm Hg P) 
= 0.76 wg cvi` Pvc (0.76 m Hg P) 
 

 

 

mvi-ms‡ÿc :  

 e‡q‡ji m~Î t   ZvcgvÎv w¯’i _vK‡j †Kv‡bv wbw`ó f‡ii M¨v‡mi AvqZb Zvi Pv‡ci e¨¯ÍvbycvwZK| 

 Pvj©‡mi m~Î t w ’̄i Pv‡c †Kv‡bv wbw`ó f‡ii M¨v‡mi AvqZb 0 C †_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv  e„w× 
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ev n«v‡mi Rb¨ Gi 0 C ZvcgvÎvi AvqZ‡bi 

1
273

Ask h_vµ‡g e„w× ev n«vm cvq|  

 †M jymv‡Ki m~Î t w ’̄i AvqZ‡bi †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi Pvc 0 C †_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv 

e„w× ev n«v‡mi Rb¨ 0 C ZvcgvÎvi Pv‡ci 

1
273

Ask h_vµ‡g e„w× ev n«vm cvq|  

 cig k~b¨ ZvcgvÎv t w ’̄i Pv‡c MvwYwKfv‡e †h ZvcgvÎvq †h‡Kv‡bv M¨v‡mi AvqZb k~b¨ nq, †mB 

ZvcgvÎv‡K (-273C) cig k~b¨ ZvcgvÎv ejv nq| 

 cÖgvY ZvcgvÎv t †h ZvcgvÎvq cÖgvY Pv‡c eid M‡j cvwb‡Z cwiYZ nq ev cvwb R‡g ei‡d cwiYZ nq 

†mB ZvcgvÎv‡K cÖgvY ZvcgvÎv e‡j| †mjwmqvm †¯‹‡j GwU  00C| Gm. AvB. GK‡K 273K | 
 cÖgvY Pvc t mgy`ª c„‡ôi  45 Aÿvs‡k 273 K ZvcgvÎvq 76 cm D”PZvi ï®‹ I weï× cvi` Í̄¤¢ †h Pvc 

cÖ‡qvM K‡i Zv‡K cÖgvY Pvc aiv nq| GB Pv‡ci cwigvY 1.013105 Pa    
 

 

 

cv‡VvËi g~j¨vqb-9.1 

 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

 

1| w¯’i ZvcgvÎvq wbw`©ó f‡ii M¨v‡mi AvqZb Zvi Dci cÖhy³ Pv‡ci e¨¯ÍvbycvwZK|- m~ÎwU Kvi ?   

 (K) ievU© e‡qj    (L) R¨vKzBm Pvj©m 

(M) †M jymvK    (N) Pvj©m e‡qj  

2| e‡q‡ji m~‡Î aªæe ivwk †KvbwU ?  

(K)  Pvc       (L)  ZvcgvÎv     
(M)  AvqZb        (N)  K 

3| †Kv‡bv Dò c`v‡_©i †mjwmqvm ZvcgvÎv 13C n‡j Gi cig ev †Kjwfb ZvcgvÎv KZ n‡e ?   

(K)  148 K    (L) 283 

(M)  286 K    (N) 286 K 

4| w¯’i AvqZ‡b wbw`ó f‡ii M¨v‡mi Pvc cig ZvcgvÎvi  mv‡_ Kxfv‡e m¤úwK©Z ? 

(K) Pvc ZvcgvÎvi mgvbycvwZK   (L) Pvc ZvcgvÎvi e¨ Í̄vbycvwZK 

(M) Pvc ZvcgvÎvi e‡M©i mgvbycvwZK  (N)  Pvc ZvcgvÎvi eM©g~‡ji e¨¯ÍvbycvwZK  

5| cÖgvY Pv‡ci gvb KZ?  

(K) 1 evqygÛjxq Pvc     (L) 1 Bar 
 (M) 0.76 m      (N) 1.013105 Pa    
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Av`k© M¨vm mgxKiY 

Ideal Gas Equation 

    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 Av`k© M¨vm mgxKiY  pV =nRT cÖwZcv`b Ki‡Z cvi‡eb| 

 ZvcgvÎv I Pv‡ci mv‡_ M¨v‡mi Nb‡Z¡i  cwieZ©b e¨vL¨v Ki‡Z cvi‡eb| 

 

9.2.1 Av`k© M¨vm mgxKiY  (Ideal gas equation) 
†h me M¨vm e‡q‡ji m~Î Ges Pvj©‡mi m~Î †g‡b P‡j Zv‡`i Av`k© M¨vm ejv nq| wbw`©ó f‡ii †Kv‡bv 

M¨v‡mi Pvc, AvqZb I ZvcgvÎv h_vµ‡g  p, V I T  n‡j; e‡q‡ji m~Îvbymv‡i- 

                               

1
p

V 
;  hLb ZvcgvÎv T w¯’i| 

Avevi Pvj©‡mi m~Îvbymv‡i  V   ; hLb Pvc p w ’̄i|  

∴ Abycv‡Zi m~Îvbymv‡i, 

p
TV 

; hLb  T I p DfqB cwieZ©bkxj|    

        ev, 

p
TV K

  [GLv‡b, K mgvbycvwZK aªæeK] 

                            ev,  pV KT        ev, 

pV K
T

     ....     ......    ......    ..... ..............  (9.10) 

GLv‡b K GKwU aªæeK hvi gvb M¨v‡mi fi Ges GK‡Ki c×wZi Dci wbf©i K‡i|  

 

hw` T1, T2, T3, ........Tn ZvcgvÎv  Ges p1, p2, p3,  .............pn  Pv‡ci †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi AvqZb 

h_vµ‡g V1, V 2, V 3, ............. V n 

 nq, Zvn‡j  (9.10) bs mgxKiY Abymv‡i, 

 3 31 1 2 2

1 2 3

n n

n

p V p Vp V p V K
T T T T

     ( aªæeK) ......    ......    ..... ...........   (9.11) 

 

Avgiv Rvwb (A¨v‡fvM¨v‡Wªvi cÖKí Abymv‡i) GK †gvj ev GK MÖvg AYyi f‡ii mKj M¨v‡mi AvqZb mgvb| Av`k© 

Pvc I ZvcgvÎvq GB AvqZb 22.4 wjUvi| myZivs hw` GK †gvj M¨v‡mi AvqZb, V nq Zvn‡j 

pV
T

 AbycvZwU 

mKj M¨v‡mi Rb¨ Awfbœ n‡e| ZLb aªæeK  K †K R Øviv cÖKvk Kiv hvq| A_©vr 

pV R
T

   

ev, pV RT ..... ...... ... (9.12)  

GLv‡b R †K mve©Rbxb M¨vm aªæeK (Unversal Gas Constant) ev †gvjvi M¨vm aªæeK (Molar Gas 
Constant) ejv nq | Gi gvb AvšÍR©vwZK GK‡K 8.31 JK-1mol-1

| 

 

 

cvV-9.2 

mve©Rbxb M¨vm aªæe‡Ki gvb wbY©q 

¯v̂fvweK Pvc I ZvcgvÎvq, GK †gvj M¨v‡mi AvqZb ,  V=22.4 litre = 22.4 10-3m3  
¯v̂fvweK Pvc, p = hρg =  (0.7 m)(13600 kgm-3)(9.41 ms-2)  = 1.013 105 Nm-2

 

¯v̂fvweK ZvcgvÎv,  T = 273 K 

∴ mve©Rbxb M¨vm aªæeK, 

pVR
T

  

   
   

5 -2 -3 3
-1 -1

1.03×10 Nm × 22.4×10 mPVR =  =  =  8.31JK mole
T 1 mole × 273 K

 8.31 JK-1mol-1 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 

334 evsjv‡`k Db¥y³ wek¦we`¨vjq 

 

 

 

hw` 1 †gvj ev 1 MÖvg AYy M¨vm bv wb‡q m f‡ii M¨vm †bqv nq, hvi AvqZb V Ges H M¨v‡mi AvYweK fi M nq 

Z‡e 1 †gvj ev 1 MÖvg AYy M¨v‡mi AvqZb n‡e 

M V
m

| ZLb (9.12) bs mgxKi‡Y V Gi cwie‡Z©  

M V
m

 n‡e| 

mgxKiYwU n‡e,   

 Mp V RT
m

        

ev,      

mpV RT
M

  

 

ev,      pV nRT   ...... ........     ........ ....... ....... ....... .......... .............  (9.13) 

 [ GLv‡b, n = †gv‡ji msL¨v = 

m
M

M v̈‡mi fi

 = 

AvYweK fi

 

(9.13) bs mgxKiYwU‡K mvaviYZ M¨vmxq Ae ’̄vi mgxiY ev Av`k© M¨vm mgxKiY ejv nq| KviY †h‡Kv‡bv f‡ii  

M¨v‡mi Pvc, AvqZb Ges ZvcgvÎv †R‡b Gi †fŠZ Ae ’̄v cwic~Y©fv‡e Rvbv hvq| ev¯Í‡e †Kv‡bv M¨vmB Av`k© 

M¨v‡mi b¨vq AvPiY K‡i bv †Kej gvÎ wb¤œ Pvc I D”P ZvcgvÎvq M¨vmmg~n GB mgxKiY †g‡b P‡j|  

 

9.2.2 ZvcgvÎv I Pv‡ci mv‡_ M¨v‡mi Nb‡Z¡i  cwieZ©b  

 

aiv hvK p1 Pv‡c Ges T1 ZvcgvÎvq m f‡ii †Kvb M¨v‡mi AvqZb Ges NbZ¡ h_vµ‡g V1 Ges ρ1 Ges H GKB 

cwigvY M¨v‡mi p2 Pv‡c Ges T2 ZvcgvÎvq  AvqZb Ges NbZ¡ h_vµ‡g V2  Ges ρ2 Zvn‡j,  

 

                      1
1

m
v         ev, 1

1

mv 


 

              Ges    2
2

m
v

         ev, 2
2

mv 


 

GLb,  

1 1 2 2

1 2

p V p V
T T

  m¤ú‡K© V1 Ges V2 

 Gi gvb ewm‡q cvB,  

 

         

1 2

1 1 2 2

p m p m
T T


 

 = aªæeK 

  ev,    

1 2

1 1 2 2

p p
T T


 

 = aªæeK 

  ev,    

1 1 2 2

1 2

T T
p p
 
 = aªæeK  ...... ..... ...... ....... ........ ............ ............. .....   (9.14) 

  Aa©vr, 

T
p
 

 aªæeK  ...... ..... ...... .......  ....... ............ ........... ....... ..........   (9.15) 

mgxKiY (9.15) Pvc I ZvcgvÎvi mv‡_ Nb‡Z¡i m¤úK© wb‡ ©̀k K‡i|  
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hw` ZvcgvÎv w¯’i _v‡K  A_©vr T1 =T2 nq Z‡e mgxKiY †L‡K cvIqv hv‡e,  

1 2

1 2p p
 

 = aªæeK   

A_©vr,  ρ = aªæeK  p 
ev,     ρ    p 
myZivs w¯’i ZvcgvÎvq †Kvb M¨v‡mi NbZ¡ Gi Pv‡ci mgvbycvwZK|  

Avevi hw` Pvc w ’̄i _v‡K, A_©vr p1 = p2 

 nq Zvn‡j,    

ρ1T1 = ρ2T2 = aªæeK 

ev,  

1
T

    

 

myZivs w¯’i Pv‡c M¨v‡mi NbZ¡ Gi cig ZvcgvÎvi e¨¯ÍvbycvwZK|  

 

MvwYwZK D`vniY 9.2: 25C  ZvcgvÎvq Ges 5105 Pa Pv‡c †Kv‡bv M¨v‡mi AvqZb  80 cm3
| 45C  

ZvcgvÎvq Ges 8105 Pa Pv‡c AvqZb KZ n‡e ?  

mgvavb : 

 Avgiv Rvwb,  

         

1 1 2 2

1 2

p V p V
T T

  

      ev, 

1 1 2
2

1 2

p V TV
T p

               

GLv‡b,  

cÖv_wgK Pvc, p1 = 5105 Pa 
P~ovšÍ Pvc, p2 = 8105 Pa 
cÖ_wgK ZvcgvÎv, T1 = 25C  = 25+273=298 K 
P~ovšÍ ZvcgvÎv, T2= 45C = 45+273=318 K 

cÖv_wgK AvqZb, V1= 80 cm3 
P~ovšÍ AvqZb, V2  = ? 

  V2   
5

5
5 10 80 318

298 8 10
  


 

  

        

        

6

5

1272 10  
2384 10





 

         35.34 cm  

 

DËi t 5.34 cm3 
 

 

 

  

 

mvi-ms‡ÿc :  

 Av`k© M¨vm t †h me M¨vm e‡q‡ji m~Î Ges Pvj©‡mi m~Î †g‡b P‡j Zv‡`i Av`k© M¨vm ejv nq| 

 mve©Rbxb M¨vm aªæeK  ev †gvjvi M¨vm aªæeK Gi gvb AvšÍR©vwZK GK‡K 8.31 JK-1mol-1| 
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cv‡VvËi g~j¨vqb-9.2 

 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

 

1| 

pV K
T

 mgxKi‡Y K GKwU aªæeK | K Gi gvb wb‡Pi †KvbwUi Dci wbf©ikxj ? 

(K) M¨v‡mi fi             (L) M¨v‡mi AvqZb 

(M) M¨v‡mi Pvc     (N) ZvcgvÎv 

 

2| AvšÍR©vwZK GK‡K mve©Rbxb M¨vm aªæe‡Ki gvb KZ?  

(K)  22.4 litre    (L)  273 K 
(M)  8.31 JK-1mol-1

   (N)  76 mm 

 
3| Av`k© M¨vm mgxKiY ‡KvbwU ?  

(K) 

1 2

1 1 2 2

p m p m
T T


     

(L) 

1 1 2 2

1 2

p V p V
T T

   

(M)  pV nRT    (N)  pV RT   
 

4|  †Kvb m¤úK©wU M¨v‡mi  Pvc I ZvcgvÎvi mv‡_ Nb‡Z¡i m¤úK© wb‡`©k K‡i ? 

(K) 1 1 1 2 2 2T p T p 
    (L) 1 1 2 2 2 1T p T p 

   

(M) 1 2 1 2 1 2T p T p 
    (N)  1 2 2 2 1 1T p T p 

  

 

5| w¯’i Pv‡c M¨v‡mi NbZ¡ Gi cig ZvcgvÎvi  m¤úK© Kx ?  

(K) NbZ¡ ZvcgvÎvi mgvbycvwZK   (L) NbZ¡ ZvcgvÎvi e¨v¯ÍvbycvwZK 

 (M) NbZ¡ ZvcgvÎvi e‡M©i mgvbycvwZK    (N) ZvcgvÎvi Nb‡Z¡i e‡M©i mgvbycvwZK 
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M¨v‡mi  MwZ ZË¡  I Av`k© M¨v‡mi Pv‡ci ivwkgvjv 

Kinetic Theory of Gases and Expression for the Pressure 
of perfect Gases 

    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 M¨v‡mi MwZ Z‡Ë¡i †gŠwjK ¯x̂Kvh©mg~n eY©bv Ki‡Z cvi‡eb|  

 Av`k©  M¨v‡mi Pv‡ci ivwkgvjv cÖwZcv`b Ki‡Z cvi‡eb|  

 M¨v‡mi MwZ ZË¡ e¨envi K‡i Av`k© M¨v‡mi m~Îvewj e¨vL¨v Ki‡Z cvi‡eb|   

  

9.3.1 M¨v‡mi MwZ ZË¡¡ (Kinetic Theory of Gases) 
 

Avgiv Rvwb KwVb, Zij, evqexq mKj cv`v_©B AmsL¨ ÿz`ª ÿy`ª KYvi mgš̂‡q MwVZ| GB KYv¸‡jvi 

bvg AYy| c`v‡_©i g‡a¨ AYy¸‡jv Mv‡q Mv‡q †j‡M _v‡K bv| `ywU AYyi g‡a¨ †ek LvwbKUv hvqMv duvKv _v‡K| GB 

duvKv hvqMv ev ¯’vb‡K Avgiv ewj AvšÍtAvYweK k~b¨¯’vb (inter molecular space)| KwVb c`v‡_©i AvšÍt AvYweK 

k~b¨ ’̄v‡bi cwigvY Kg| Zi‡j A‡cÿvK…Zfv‡e †ewk| M¨vmxq c`v‡_© AviI †ewk| e ‘̄Z KwVb c`v‡_©i 

AvšÍtAvYweK AvKl©Y ej †ewk e‡j AYy¸‡jv ci¯úi †_‡K wew”Qbœ nq bv; Z‡e G¸‡jv myw ’̄Z bq| GKB ’̄v‡b 

†_‡K, mvg¨ Ae¯’vi Dfq w`‡K wbqZ ¯úw›`Z n‡Z _v‡K| Zi‡ji g‡a¨ AvšÍtAvYweK AvKl©Y ej Kg| wKš‘ Av`k© 

M¨vmxq c`v‡_©i g‡a¨ Av‡`Š †Kv‡bv AvKl©Y ej bvB| ZvB M¨vmxq c`v‡_©i AYy¸‡jv ci¯úi †_‡K wew”Qbœ n‡q 

Pvwiw`‡K Qwo‡q c‡o Ges ¯̂vaxbfv‡e MwZkxj _v‡K| †hgb N‡ii GK †Kv‡Y mvgvb¨ †m›U †¯úª Ki‡j Zv AwZ `ªæZ 

mg¯Í N‡i Qwo‡q c‡o| G‡ÿ‡Î MÜ ª̀‡e¨i AYy¸‡jv Nigq Qwo‡q hvq|  

 

AweiZ MwZkxj M¨v‡mi AYy¸‡jv wew”Qbœ fv‡e †h‡Kv‡bv 

w`‡K Qz‡U hvq| GK mgq e× †`qv‡j ev Ab¨ †Kv‡bv KYvi 

m‡½ av°v Lvq| †`qvj ev Ab¨ KYvi mv‡_ av°vi cÖwZwµqv 

e‡ji cÖfv‡e AYywU MwZc_ cwieZ©b K‡i| Ab¨ KYv ev 

†`qv‡j av°v †`q| GB cÖwµqv Awbw ©̀ó Kv‡ji Rb¨ Ae¨vnZ 

_v‡K| d‡j M¨vmxq c`v‡_©i Avav‡ii Mv‡q av°v Ae¨vnZ 

_v‡K  ev Pvc †`q| Gfv‡e M¨v‡mi MwZ ZË¡ D™¢e n‡q‡Q| 

M¨v‡mi a‡g©i ZvwË¡¡K e¨vL¨v Ki‡Z GB MwZ ZË¡¡ mnvqK 

f~wgKv cvjb K‡i| 

       

 

wPÎ 9.2 e× cv‡Î M¨vmxqAYyi MwZ 

 

cvV-9.3 
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ZvB M¨v‡mi MwZZË¡ AwZ ¸iæZ¡c~Y©| GB ZË¡¡ KZ¸‡jv ¯x̂Kv‡h©i wfwË‡Z cÖwZwôZ n‡q‡Q| †KejgvÎ Av`k© M¨vm 

GB ZË¡ †g‡b P‡j| ev¯Í‡e M¨v‡mi †ÿ‡Î mKj Ae ’̄vq GB ¯x̂Kvh©̧ ‡jv Kvh©Ki nq bv| ¯x̂Kvh©̧ ‡jv wb‡P eY©bv Kiv 

n‡jv| 

 

 

 

M¨v‡mi  MwZZ‡Ë¡i  †gŠwjK ¯x̂Kvh©mg~n  (Basic Assumptions of Kinetic Theory of Gases) 
 

(1) mKj M¨vmB AwZ m~² AYy Øviv MwVZ| †Kv‡bv GKwU M¨v‡mi AYy GKB iKg, wKš‘ wewfbœ M¨v‡mi AYy 

wewfbœ| †hgb nvB‡Wªv‡Rb M¨v‡mi mKj AYy m`„k wKš‘ Aw·‡R‡bi AYyi g‡Zv bq| Avevi Aw·‡R‡bi 

mKj AYy m`„k| nvB‡Wªv‡Rb ev Ab¨ †Kv‡bv M¨v‡mi AYyi m`„k bq|  

(2)  M¨v‡mi AYyi msL¨v wecyj| AYy¸‡jv memgq ci¯úi †_‡K ~̀‡i _v‡K| AYyi AvKvi GB  ~̀i‡Z¡i Zzjbvq 

AwZ bMY¨|Ges G‡`i AwaK…Z AvqZb Avavi ev cv‡Îi Zzjbvq AviI bMb¨| Avavi ev cv‡Îi Zj ev 

†`qv‡ji mv‡_ AYy¸‡jvi av°vi Kvi‡YB M¨v‡mi Pv‡ci m„wó nq|  

 

(3)  M¨v‡mi AYy¸‡jv me mgq ev wewfbœ w`‡K Aweivg Ges wewfbœ †e‡M MwZkxj| Giv  wbDUbxq MwZm~Î¸‡jv 

†g‡b P‡j| 

 

(4) cÖwZwU AYyi †e‡Mi gvb I w`K †`qv‡ji mv‡_ ev ci¯ú‡ii mv‡_ msN‡l© cwieZ©b nq| msN‡l©i c~‡e© Ges 

c‡i me©̀ v cÖwZwU KYvi MwZ mij‰iwLK| ỳwU msN‡l©i ga¨eZx© mg‡q GKwU AYy †h ~̀iZ¡ AwZµg K‡i 

Zv‡K gy³ c_ (Free path)  e‡j|  

 

(5) M¨v‡mi AYy¸‡ji g‡a¨ †Kv‡bv cvi¯úwiK AvKl©Y ev weKl©Y bvB| GKgvÎ msN‡l©i mgq wfbœ G‡K A‡b¨i 

MwZ‡K cÖfvweZ K‡i bv| GKwU msN‡l© †h mgq jv‡M Zv cici `ywU msN‡l©i ga¨eZx© mg‡qi Zzjbvq AwZ 

bMb¨| G‡`i kw³ m¤ú~Y©UvB MwZ kw³| 

 

(6) M¨v‡mi  AYyy¸‡jv we›`y fi (Point mass)| Av`k© KwVb w ’̄wZ ’̄vcK †MvjK m „̀k| AYy¸‡jv cvi¯úwiK 

msNvZ Ges cv‡Îi †`qv‡ji mv‡_ msNvZ w¯’wZ¯’vcK| GB msNv‡Zi d‡j M¨v‡mi AYy¸‡jvi fi‡eM Ges 

MwZ kw³ msiÿ‡Yi bxwZ cÖfvweZ nq bv|  

 

 9.3.2 Av`k©  M¨v‡mi Pv‡ci ivwkgvjv cÖwZcv`b  

cÖwZ evû l ˆ`N©̈  wewkó GKwU mylg NbK AvK…wZi cvÎ Kíbv Kiv hvK (wPÎ 9.3)| Gi AvqZb V = l3
 GKK| 

aiv hvK Gi g‡a¨ †Kv‡bv M¨v‡mi N msL¨K AYy Av‡Q, cÖ‡Z¨KwU AYyi fi m|  

∴ cv‡Îi g‡a¨ M¨v‡mi †gvU fi, M = mN            
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cÖ_‡g GKwU AYyi K_v we‡ePbv Kiv hvK, †hwU X- Aÿ 

eivei cv‡Îi A †`qv‡ji w`‡K  u1 †e‡M MwZkxj|  myZivs 

GwU X- A‡ÿi mv‡_ j¤f̂v‡e Aew ’̄Z A †`qv‡j  u1 †e‡M 

av°v  †`‡e| av°vwU c~Y©w¯’wZ¯v’cK nIqvq AYywU  - u1 †e‡M 

wecixZ w`‡K P‡j Avm‡e| 

myZivs av°vi c~‡e© I c‡i AYywUi fi‡eM n‡e h_vµ‡g  

mu1 Ges Ñ mu1; AZGe Aÿ eivei cÖwZ av°vq AYywUi 

fi‡e‡Mi cwieZ©b n‡e, 

 mu1 – (–mu1) = 2mu1 
   

wPÎ 9.3 

GLb  A †`qv‡j  av°vi ci AYywU wecixZ w`‡K wd‡i hv‡e| Ges l ~̀iZ¡ AwZµg K‡i Gi A-Gi wecixZ A  
†`qv‡j  av°v †L‡q Avevi A-Gi w`‡K wd‡i G‡m av°v Lv‡e| GKB Z‡j cici ỳevi av°vi  

ga¨eZx© `~iZ¡ 2l  Ges AwZevwnZ mgq t  n‡j,  1
2lu
t

    ev, 

1

2lt
u


 

myZivs AYywUi fi‡e‡Mi cwieZ©‡bi nvi  

2
1 1 1

1

2 2
2

mu mu mu
lt l

u

    

wKš‘ wbDU‡bi MwZi wØZxq m~Îvbymv‡i fi‡e‡Mi cwieZ©‡bi nvi cÖhy³ e‡ji mgvb| AZGe A †`qv‡ji Dci H 

AYy KZ…©K cÖhy³ ej, F1
 

2
1

1F mu
l

  

GLb X -Aÿ eivei Ab¨vb¨ AYyi †e‡Mi Dcvsk hw`   u2 

, u3 

, u4 

........ un 

 nq, Z‡e cv‡Îi N msL¨K AYy 

KZ…©K  A †`qv‡ji Dci cÖhyË †gvU ej,  

            F =  2 2 2 2
1 2 3F ............... n

m u u u u
l

     .....    ..... ...... .......... ........... ..........(9.16) 

hw` X -Aÿ eivei AYy¸‡jvi Mo eM© †eM‡K 

2u  †jLv nq Zvn‡j,  

                          

2 2 2 2
2 1 2 3

N
............... nu u u uu    

  

     ev,  N 2 2 2 2 2
1 2 3N ............... nu u u u u       ...     .....   ...... .......... ....... ......(9.17) 

mgxKiY (9.16) Ges (9.17) †_‡K 

mF u
l

   

 †h‡nZz GKK †ÿ‡Îi Dci cÖhy³ ej‡K Pvc ejv nq| †m‡nZz G‡ÿ‡Î †`qv‡ji Dci cÖhy³ Mo Pvc n‡e,  

                            2 2 3.
F mu mup
l l l l

   
 

 

N 
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GLb aiv hvK, AYy¸‡jv †Kej X –Aÿ eivei MwZkxj bv n‡q 

†h‡Kv‡bv w`‡K MwZkxj| GKwU AYyi K_v we‡ePbv Kiv hvK,  

†h‡Kv‡bv w`‡K hvi †eM c Ges X, Y I Z Aÿ eivei Gi 

†e‡Mi Dcvsk¸‡jv h_vµ‡g   u, v I w  (wPÎ 9.4)|   

myZivs  c2 = u2 + v2 + w2 
GLb †h †Kv‡bv w`‡K AYy¸‡jvi Mo eM© †eM 

2c   

Ges  X, Y I Z Aÿ  eivei AYy¸‡jvi  

Mo eM© †eM h_vµ‡g   

2u , 

2v I 

2w  n‡j, 

2 2 2 2c u v w    

 

 

wPÎ 9.4 

 

†h‡nZz wecyj msL¨K AYy G‡jv‡g‡jv (random) MwZ‡Z MwZkxj Ges we‡kl †Kv‡bv w`‡K Zv‡`i †e‡Mi Dcvsk 

Kg ev †ewk nIqvi †Kv‡bv KviY bvB, ZvB Avkv Kiv hvq 

2 2 2u v w   

              AZGe  

2 23c u      ev, 

2 21
3

u c  

                ∴   2
3

1
3

mp c
l
   

                ev, 

21
3

mp c
V
       ...... ....... ......... ......... ....... .......... ............ .......... ......(9.18) 

                 

21   
3

pV m c         ...... ......... ......... ...... .......... ........... .......... ...........  (9.19) 

cv‡Îi GKK AvqZ‡bi AYyi msL¨v n
V
  n‡j Dc‡ii mgxKiY †_‡K cvB, 

                     

21 
3

p mnc   ...... ......... ........ ....... ............. ............ ............. ...........   (9.20) 

GLv‡b †Kej A †`qv‡ji Dci cÖhy³ Pvc wnmve Kiv n‡q‡Q| wKš‘ c¨vm‡K‡ji m~Î Abyhvqx Nb‡Ki wfZ‡ii me©Î 

Ges cÖ‡Z¨K †`qv‡j cÖhy³ Pvc (p) mgvb| ZvB, Dc‡ii mgxKiYwU Pvc‡K AYyi msL¨v, fi Ges †e‡Mi mv‡_ 

m¤úwK©Z K‡i‡Q|  

Avevi cv‡Îi M¨v‡mi †gvU fi M = mN Ges AvqZb = V  

AZGe M¨v‡mi GKK AvqZ‡bi fi ev M¨v‡mi NbZ¡, ρ 

m
V
  mgxKiY (9.18) G gvb ewm‡q cvB, 

                      

21 
3

p c    ....... ......... ......... ....... ............. ........... .............. ............. (9.21) 

Avevi mgxKiY (9.19) †_‡K  
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21 
3

pV m c 
  

22 1 
3 2

m c  
  

22 1 
3 2

c 
      

 [M¨v‡mi fi M= mN ]    

∴ 2  .
3

pV K E
        

[GLv‡b M¨v‡mi MwZ kw³. K.E = 

21
2

M c  ] ........... .......... ......... .....(9.22) 

∴ 2 .  
3

K Ep
V

    

A_©vr M¨v‡mi Pvc Gi GKK AvqZ‡bi AYy¸‡jvi MwZ kw³i `yB-Z…Zxqvsk| 

GK †gvj A_ev GK MÖvg AYy M¨vm we‡ePbv Kiv n‡j Avgiv Rvwb  pV =RT|  (9.22) bs mgxKiY †_‡K PV 

Gi gvb emv‡j,     

       

3  .
2

K E RT  ....... .......... ...... ....... .................. ............ .............. ........... ......... (9.23) 

 

Dc‡ii mgxKiY¸‡jv M¨v‡mi Pvc‡K M¨v‡mi AvqZb, NbZ¡ I †e‡Mi mv‡_, Ges MwZ kw³‡K Pvc, AvqZb Ges 

cig ZvcgvÎvi mv‡_ m¤úwK©Z K‡i‡Q|  

 

9.3.3: M¨v‡mi MwZ ZË¡ e¨envi K‡i Av`k© M¨vmi m~Îvewj e¨vL¨v  

M¨v‡mi MwZ ZË¡ cÖ‡qvM K‡i Av`k© M¨vm m~Î, e‡q‡ji m~Î, Pvj©‡mi m~Î mg~n mn‡RB cÖgvY Kiv hvq| cÖ‡qvM 

mg~‡ni K‡qKwU wb‡P Av‡jvPbv Kiv n‡jv|  

1) M¨v‡mi MwZ ZË¡ †_‡K e‡q‡ji m~‡Îi e¨vL¨v/ cÖwZcv`bt 

e‡q‡ji m~Î Abyhvqx w ’̄i ZvcgvÎvq wbw`©ó f‡ii M¨v‡mi AvqZb Gi Pv‡ci e¨ Í̄vbycvwZK| MvwYwZKfv‡e ZvcgvÎv  

T, AvqZb V Ges Pvc p n‡j;  

1
p

V 
 [ hLb T w¯’i _v‡K] 

       ev, pV = K  [ aªæeK]  

MwZ ZË¡ Abymv‡i mgxKiY (9.18) M¨v‡mi Pvc, 

21 
3

mp c
V
  

ev,

21
3

 pV m c 
  

21 
3

M c
  

22 1 
3 2

c 
      

 [∵M= mN ]    

2  .
3

pV K E   [ ∵K.E 

21 
2

m c  21 
3

M c ]

 

GLv‡b K.E. =  M¨v‡mi AYymg~‡ni †gvU MwZ kw³|  

AYymg~‡ni MwZkxjZvi Rb¨ †Kv‡bv e¯‘ Zvc cªvß nq A_©vr Zvc MwZkw³iB GKwU wfbœ iƒc| ZvcgvÎv w¯’i _vK‡j 

wbw ©̀ó f‡ii M¨v‡mi Zv‡ci cwigvY w¯’i _v‡K| d‡j †gvU MwZ kw³I w¯’i _v‡K| AZGe w¯’i ZvcgvÎvq †gvU MwZ 

kw³, K.E 

21 
2

m c  = aªyeK 

Avevi ZvcgvÎv w¯’i _vK‡j pV = aªæeK, GwU e‡q‡ji aªæe| GwUB n‡jv e‡q‡ji m~Î| M¨v‡mi MwZZË¡ n‡Z GwU 

cÖgvwYZ n‡jv|  
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2) M¨v‡mi MwZ ZË¡ †_‡K Pvj©‡mi m~‡Îi e¨vL¨v/ cÖwZcv`bt 

Pvj©‡mi m~Î Abyhvqx w ’̄i Pv‡c wbw ©̀ó f‡ii M¨v‡mi AvqZb Gi cig ZvcgvÎvi mgvvbycvwZK| 

MvwYwZKfv‡e cig ZvcgvÎv T, AvqZb V Ges Pvc p n‡j;   V T 
Av`k© M¨v‡mi mgxKiY †_‡K cvB, 

pV =RT    

       ev, 

V R
T p


= aªæe msL¨v ev, V = aªæe msL¨v  T 

         ∴  V T 

A_©vr, Pvc w¯’i _vK‡j wbw`©ó f‡ii M¨v‡mi AvqZb Gi cig ZvcgvÎvi mgvvbycvwZK| GwU Pvj©‡mi m~Î|  

3) Av`k© M¨vm mgxKiY 

Av`k© M¨v‡mi  Zvc, Pvc Ges AvqZb m¤úwK©Z ZË¡wU‡K ejv nq Av`k© M¨vm ZË¡| Avgiv Rvwb †h me M¨vm MwZ 

Z‡Ë¡i †gŠwjK ¯x̂Kvh©mg~n, e‡q‡ji m~Î, Pvj©‡mi  m~Î Ges Pv‡ci m~Î¸‡jv cy‡ivcywi †g‡b P‡j Zv‡`i Av`k© M¨vm 

e‡j| wKš‘ ev¯Íe †ÿ‡Î †Kv‡bv M¨vmB Av`k© M¨v‡mi b¨vq AvPiY K‡i bv| Z‡e wKQz wKQz M¨vm we‡kl Ae ’̄vq †hgb 

nvB‡Wªv‡Rb, Aw·‡Rb BZ¨vw` Av`k© M¨v‡mi b¨vq AvPiY K‡i| 

M¨v‡mi MwZ ZË¡¡ Abyhvqx, †Kv‡bv M¨v‡mi Zvckw³ Zvi MwZ kw³i dj| cigk~b¨ ZvcgvÎvq †Kv‡bv M¨v‡mi AYyi 

Zvckw³ k~b¨ nq| d‡j M¨v‡mi AYy¸‡jvi MwZ kw³ Ges Mo eM© †e‡Mi eM©g~‡ji gvbI k~b¨ nq| †Kv‡bv M¨v‡m 

Zvc cÖ‡qvM Ki‡j, GwU M¨v‡mi AYymg~‡ni MwZ kw³ wnmv‡e cÖKvk cvq| 

  ∴  K.E 

21 
2

mNc 21 
2

M c
  

GLv‡b, m= cÖwZwU AYyi fi, N= AYyi msL¨v, c = Mo eM©‡e‡Mi eM©g~j Ges M = mN=
 

M¨v‡mi fi|  

 Avgiv c~‡e© †`‡LwQ †h, †Kv‡bv M¨v‡mi †ÿ‡Î AYyi Mo MwZ kw³ cig ZvcgvÎvi mvgvbycvwZK|  

 ∴ 

21 
2

M c T   

Avevi Avgiv Rvwb,  pV 

21 
3

M c  

∴ pV T  

ev,  pV =  aªæeK T  

ev,   pV
T
  =  aªæeK 

V = GK MÖvg AYy M¨v‡mi AvqZb n‡j, 

  pV
T
  = R                   

     ev, pV = RT  .......   ... ........    ...... ....   .... ...  ............ ............ ........... .......... ........(9.24) 
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mgxKiY (9.24)  g~jZ Av`k© M¨vm mgxKiY| n  MÖvg AYy M¨vm we‡ePbv Kiv n‡j Av`k© M¨vm mgxKiYwU nq, 

 pV=nRT .......   ... ........    ...... ....   .... ...  ............ .................. ....... ......... ......(9.25) 
Gfv‡e M¨v‡mi MwZ ZË¡ †_‡K Av`k© M¨vm mgxKiYwU e¨vL¨v Kiv hvq|  

 

 

 

 

mvi-ms‡ÿc :  

M¨v‡mi  MwZZ‡Ë¡i  †gŠwjK ¯x̂Kvh©mg~n t 

 mKj M¨vmB AwZ m~² AYy Øviv MwVZ| †Kv‡bv GKwU M¨v‡mi AYy GKB iKg, wKš‘ wewfbœ M¨v‡mi AYy 

wewfbœ|  
 M¨v‡mi AYyi msL¨v wecyj| AYy¸‡jv memgq ci¯úi †_‡K `~‡i _v‡K| 
 M¨v‡mi AYy¸‡jv me mgq ev wewfbœ w`‡K Aweivg Ges wewfbœ †e‡M MwZkxj| Giv  wbDUbxq MwZm~Î¸‡jv 

†g‡b P‡j| 

 cÖwZwU AYyi †e‡Mi gvb I w`K †`qv‡ji mv‡_ ev ci¯ú‡ii mv‡_ msN‡l© cwieZ©b nq|  
 M¨v‡mi AYy¸‡ji g‡a¨ †Kv‡bv cvi¯úwiK AvKl©Y ev weKl©Y bvB| 
 M¨v‡mi  AYyy¸‡jv we›`y fi (Point mass)| Av`k© KwVb w ’̄wZ ’̄vcK †MvjK m`„k| 

 

 

cv‡VvËi g~j¨vqb-9.3 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1|  †Kvb c`v‡_©i AvšÍtAvYweK AvKl©Y ej me‡P‡q †ewk ? 

(K) KwVb   (L) Zij 

(M) M¨vmxq   (N) cøvRgv 

2| cv‡Î Ave× M¨v‡mi AYy¸‡jv Aweivg wewfbœ w`‡K I wewfbœ †e‡M MwZkxj G‡ÿ‡Î cÖ‡Z¨KwU AYyi- 

(K) †eM mgvb   (L) AwZµvšÍ `~iZ¡ mgvb 

(M) MwZi w`K Awfbœ  (N) MwZ mij ˆiwLK 

3|  †Kv‡bv e ‘̄ DËß nIqvi KviY Kx ? 

   (K) AYymg~‡ni MwZkxjZv  (L) AYymg~‡ni NbZ¡ 

(M) AYymg~‡ni w¯’wZkxjZv (N) AYymg~‡ni ZvcgvÎv e„w×  

4| Av`k© M¨v‡mi †ÿ‡Î  Pvc, AvqZb I ZvcgvÎvi g‡a¨ m¤úK© †KvbwU? 

(K) pV =KT     (L) pV =nRT  

 (M) pV= RT   (N) me¸wj 
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Av ©̀ªZvwgwZ  
Hygrometry 

    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 Av`ª©ZvwgwZ msµvšÍ ivwk¸‡jv e¨vL¨v Ki‡Z cvi‡eb| 

 wm³ I ï®‹ evje Av ª̀©ZvgvcK h‡š¿i mvnv‡h¨ †Kv‡bv ¯’v‡bi Av‡cwÿK Av ©̀ªZv cwigv‡ci c×wZ e¨vL¨v Ki‡Z 

cvi‡eb|  

 Av`©ªZvwgwZ msµvšÍ  K‡qKwU ˆ`bw›`b mvaviY NUbv e¨vL¨v Ki‡Z cvi‡eb| 

 

 

9.4.1 Av`ª©ZvwgwZ (Hygrometry)  
 Avgv‡`i evqy gÛj bvB‡Uªv‡Rb, Aw·‡Rb, Kve©b WvB A·vBW, wewfbœ wbw®ŒqM¨vm, a~wjKYv w`‡q 

MwVZ| Gi Avi GKwU ¸iæZ¡c~Y© Dcv`vb Rjxq ev®ú| c„w_exi mvMi gnvmvMi, Lvj wej , b`x cÖf…wZ Drm †_‡K 

cÖwZ wbqZ cvwb ev®ú n‡q evZv‡m wg‡k hv‡”Q| G †_‡KB Avevi m„wó n‡”Q Kzqvkv, wkwki, †gN e„wó, ce©Z k„‡½, 

†giæ AÂ‡j Rg‡Q eid ivwk|  evqygÛ‡j Rjxq ev‡®úi Dcw̄ ’wZB c„w_ex‡K cÖv‡Yi Dc‡hvMx K‡i M‡o Zz‡j‡Q| 

gRvi K_v n‡”Q evqy gÛ‡j me ¯’v‡b Ggb wK me mgq GKB ¯’v‡bI Rjxq ev‡®úi cwigvY mgvb _v‡K bv | wewfbœ 

mgq Ges wewfbœ ¯’v‡b cÖwZ wbqZ Gi Dcw¯’wZi cwigvY cwiewZ©Z n‡”Q| evqhyÛ‡ji Rjxq ev‡¯úi GB ZviZ‡g¨i 

Kvi‡Y FZz cwieZ©b n‡”Q| †Kv‡bv e ‘̄‡Z Rj ev Rjxq ev¯ú _vKv gv‡b e¯‘wU †fRv ev Av`ª© _vKv| evqygÛ‡j 

Rjxq ev‡®úi Dcw ’̄wZi mij eY©bv n‡”Q  evqy gÛ‡ji Av`ª©Zv| evqygÛ‡ji Av`ª©Zvi cwigvYB G‡K ˆewkó¨gq 

K‡i| ZvB eqygÛ‡ji Av`©ªZv ch©v‡jvPbv GKwU  we‡kl weÁvb| GwU c`v_©weÁv‡bi welq|  

ZvB, c`v_©weÁv‡bi †h kvLvq wbw ©̀ó AvqZ‡bi  evqy‡Z Rjxq ev‡®úi Dcw ’̄wZi cwigvY wbY©q I Gi djvdj ev 

ˆewkó¨ wb‡q Av‡jvPbv Kiv nq Zv‡K Av ª̀©ZvwgwZ ejv nq|   

cvV-9.4 
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9.4.2 Av`ª©ZvwgwZ msµvšÍ K‡qKwU ivwk   

wkwkiv¼ (Dew point) t  
evqygÛ‡ji evZv‡m me mgq wKQz bv wKQz Rjxq ev®ú _v‡K| Avevi f~-c„‡ôi wewfbœ Drm †_‡K cÖwZwbqZ Rjxq 

ev®ú Drcbœ n‡q Gi mv‡_ hy³ n‡Z _v‡K| wKš‘ wbw`©ó ZvcgvÎvq wbw`©ó AvqZ‡bi evqyi Rjxq ev®ú aviY ÿgZv 

mxgve×| ZvcgvÎv evo‡j GB aviY ÿgZv ev‡o Avevi ZvcgvÎv Kg‡j aviY ÿgZv K‡g hvq| myZivs GKwU 

wbw ©̀ó ZvcgvÎvq †h cwigvY Rjxq ev®ú GKwU wbw`©ó AvqZ‡bi evZvm‡K m¤ú„³ K‡i  ZvcgvÎv †e‡o †M‡j H 

cwigvY Rjxq ev®ú Øviv H evZvm m¤ú„³ _v‡K bv| KviY ZvcgvÎv e„w×‡Z evZv‡mi Rjxqev®ú  aviY ÿgZv †e‡o 

hvq | Abyiƒcfv‡e Am¤ú„³ evZv‡mi ZvcgvÎv K‡g †M‡j H evZv‡m Dcw̄ ’Z Rjxqev®ú ØvivB H evqy m¤ú„³ n‡q 

c‡o| H ZvcgvÎv‡K wkwkiv¼ ejv nq| ZvcgvÎv wkwkiv‡¼i wb‡P bvg‡jB wKQz cwigvY Rjxq ev®ú RgvU †eu‡a 

RjKYv ev wkwki we› ỳ m„wó K‡i|  

evqygÛ‡ji Rjxq ev‡®úi Dcw ’̄wZi GKwU cwigvc wkkiv¼| †h ZvcgvÎvq †Kv‡bv wbw`©ó AvqZ‡bi evqy VvÛv n‡q 

Gi g‡a¨ Aew ’̄Z Rjxq ev®ú Øviv m¤ú„³ nq, †mB ZvcgvÎv‡K  wkwkiv¼ e‡j|  

†hgb †Kv‡bv ’̄v‡bi ZvcgvÎv wQj 28 C | H ZvcgvÎvq H ¯’v‡bi evqy‡Z †h cwigvY Rjxq ev®ú wQj Zv‡Z H 

¯’v‡bi evqy Am¤ú„³ wQj| ZvcgvÎv K‡g 12 C nIqvq H evqy m¤ú„³ n‡jv| wKQzÿ‡Yi g‡a¨ H ¯’v‡bi ZvcgvÎv 

AviI K‡g †Mj| d‡j wkwki cov ïiæ n‡jv| KviY H ¯’v‡bi evZv‡m †h cwigvY Rjxq ev®ú wQj 12C 
ZvcgvÎvq AwZwi³ Rjxq ev®ú aviY Ki‡Z cv‡i bvB, ZvB AwZwiw³ Rjxq ev®ú Nbxf~Z n‡q wkwk‡i cwiYZ 

n‡q‡Q| AZGe H mg‡q H ’̄v‡bi wkwkiv¼ 12 C | 

Av`ª©Zv (Humidity) t †Kv‡bv ’̄v‡bi ev GKwU wbw ©̀ó AvqZ‡bi evqy‡Z †h cwigvY Rjxqev®ú _v‡K A_©vr evqy 

KZUzKz ïK‡bv ev †fRv _v‡K Zvi wb‡ ©̀kK evqyi Av ª̀©Zv| evqyi Av`ª©Zv‡K ỳfv‡e cÖKvk I cwigvc Kiv nq| h_v 

(1) cig Av`ª©Zv Ges (2) Av‡cwÿK Av ª̀©Zv|  

cig Av`ª©Zv ( Absolute humidity) t cig Av`©ªZv †Kv‡bv wbw`ó ¯’v‡bi ev wbw`©ó AvqZb evqy‡Z Dcw ’̄Z Rjxq 

ev‡®úi cwigvY|  evqyi cÖwZ GKK AvqZ‡b Dcw̄ ’Z Rjxq ev‡®úi fi‡K  A_©vr cÖwZ  NbwgUvi evqy‡Z hZ MÖvg 

Rjxqev®ú _v‡K Zv‡K H ’̄v‡bi evqyi cig Av ª̀©Zv e‡j| cig Av ©̀ªZvi GKK  MÖvg cÖwZ NbwgUvi  (gm-3
)| †h 

‡Kv‡bv ’̄v‡bi cÖwZ Nb wgUvi evqy‡Z 10 g  Rjxq ev®ú _vK‡j H ’̄v‡bi cig Av`ª©Zv  10 g m-3
| 

[Av‡cwÿK Av`©ªZv (Relative humidity) t  †Kv‡bv wbw ©̀ó ZvcgvÎvq wbw`©ó AvqZ‡bi evqy‡Z †h cwigvY Rjxqev®ú 

Av‡Q Ges H GKB ZvcgvÎvq H AvqZ‡bi evqy‡K m¤ú„³ Ki‡Z †h cwigvY Rjxqev‡®úi cÖ‡qvRb Zvi AbycvZ‡K 

H ’̄v‡bi evqyi Av‡cwÿK Av ª̀©Zv e‡j| myZivs msÁvbymv‡i †Kv‡bv ¯’v‡bi 

Av‡cwÿK Av ª̀©Zv 

 wbẁ ó©  ZvcgvÎvq †Kv‡bv wbw`ó©  AvqZ‡bi evqy‡Z we`¨gvb Rjxq ev‡®úi fi

GKB ZvcgvÎvq GKB AvqZb evq‡y K m¤ú„³ Ki‡Z  c‡Ö qvRbxq Rjxq ev‡®úi fi

    

wKš‘ wbw ©̀ó ZvcgvÎvq †Kv‡bv ¯’v‡bi Rjxq ev‡®úi fi Gi Pv‡ci mgvbycvwZK  

∴ Av‡cwÿK Av ª̀©Zv 

 wbw`ó©  ZvcgvÎvq †Kv‡bv ¯v’ ‡bi evqiy  Rjxq ev‡®úi Pvc

H ZvcgvÎvq H ’̄v‡bi evq‡y K m¤ú³„  Ki‡Z  c‡Ö qvRbxq Rjxq ev‡®úi Pvc

 

 

Avevi wbw ©̀ó ZvcgvÎvq †Kv‡bv ¯’v‡bi Rjxq ev‡®úi Pvc H ’̄v‡bi wkwkiv‡¼ m¤ú„³ Rjxq ev‡®úi Pv‡ci mgvb|  

∴ Av‡cwÿK Av ª̀©Zv 

 wbw ©̀ó ZvcgvÎvq †Kv‡bv ’̄v‡bi wkwiiv‡¼ m¤ú³„  Rjxq ev‡®úi Pvc

H ZvcgvÎvq H ¯v’ ‡bi m¤ú„³ Rjxq ev‡®úi Pvc
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AvcwÿK Av`ª©Zv‡K R, wkwkiv‡¼ m¤ú„³ Rjxqev‡®úi Pvc‡K f, evqyi ZvcgvÎvq m¤ú„³ Rjxqev‡®úi Pvc‡K F 

w`‡q cÖKvk Ki‡j,  =R f
F
  

Av‡cwÿK Av ª̀©Zv‡K mvaviYZ kZKiv wnmv‡e cÖKvk Kiv nq| 

                                     ∴   =R f
F
100 %     ...... ....... ........ ......... ....... ............ 

.......(9.25) 

†Kv‡bv ’̄v‡bi Av‡cwÿK Av ª̀©Zv 80 % ej‡j eySvq  H ¯’v‡b evqyi ZvcgvÎvq H ¯’vb‡K m¤ú„³ Ki‡Z †h cwigvY 

Rjxqev‡®úi cÖ‡qvRb H ’̄v‡bi evZv‡m Zvi kZKiv 80 fvM Rjxq ev®ú Av‡Q|  

 

ev®úPvc, m¤ú„³ ev®ú Pvc  I Am¤ú„³ ev®ú Pvc 

Zij c`v_© ev®úvwqZ nq| GKwU Ave× cv‡Î Zij c`v‡_©i K_v fvev hvK| cvÎwU A‡a©K cwigvY Zij c~Y©, evwK 

A‡a©K Lvwj| G Ae ’̄vq Zij ev®úvq‡bi my‡hvM cv‡e| †`Lv hv‡e †h, cvÎwUi Lvwj Ask µgk ev®ú Øviv c~Y© 

n‡e| ev‡®úi AYy¸‡jv BZ¯ÍZ wewÿß fv‡e Pvwiw`‡K QzUvQzwU Ki‡Z _vK‡e| QzUvQzwU Kivi mgq AYy¸‡jv ci¯ú‡ii 

mv‡_ †hgb av°v Lv‡e †Zgb cv‡Îi Mv‡qI av°v †`‡e| d‡j cv‡Îi Mv‡q Pv‡ci m„wó n‡e| GB Pvc‡K ev®úPvc  

e‡j|  

ev‡®úi AYy¸‡jv wewÿßfv‡e QzUvQzwU Kivi mgq wKQz wKQz AYy Avevi Zi‡ji g‡a¨ wd‡i Av‡m| Ges Zi‡j 

iƒcvšÍwiZ nq| µ‡g Ggb Ae¯’v m„wó nq †h ev‡®ú iƒcvšÍwiZ AYyi msL¨v Ges Zi‡j wd‡i Avmv AYyi msL¨v mgvb 

n‡q hvq| d‡j e× cv‡Îi gy³ ’̄v‡b wbw ©̀ó cwigvY ev‡®úi Dcw ’̄wZ AcwiewZ©Z _v‡K| A_©vr H ’̄v‡b hZ UzKz 

ev®ú _vKv m¤¢e ZZUzKzB c~Y© nq| Gi †ewk ev®ú _vKv m¤¢e bq| GB Ae ’̄vq wbw`©ó gy³ ¯’vb ev®ú Øviv m¤ú„³ 

nq| G Ae¯’vq ev®ú †h Pvc †`q Zv‡K m¤ú„³ ev®ú Pvc e‡j| hLb †Kv‡bv wbw ©̀ó gy³ ¯’v‡b ev®ú aviY ÿgZvi 

†P‡q Kg ev®ú _v‡K ZLb H ev®ú‡K Am¤ú„³ ev®ú Ges H ev‡®úi Pvc‡K Am¤ú„³ ev®úPvc e‡j|  

wewfbœ ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc wewfbœ nq| cixÿvi mvnv‡h¨ weÁvbx †i‡bv G¸‡jv wbY©q K‡i GB 

Pv‡ci GKwU ZvwjKv ˆZwi K‡i‡Qb| mviwY 9.4 G GwU †`Lv‡bv n‡q‡Q| 

9.4.3 Av ª̀© I ï®‹ evje Av ª̀©Zv gvcK hš¿  (Wet and dry bulb Hygrometer) 
†Kv‡bv ’̄v‡bi †Kv‡bv mg‡qi  evqyi Av`©ªZv cwigv‡ci Rb¨ †h hš¿ e¨eüZ nq Zv‡`i Av ª̀©Zv gvcK hš¿ ev 

nvB‡MÖvwgUvi e‡j| wewfbœ ai‡Yi Av ª̀©Zv gvcK hš¿ ev nvB‡MÖvwgUvi D™¢vweZ n‡q‡Q| G‡`i wewfbœwUi e¨envi I 

Kvh©cÖYvjx wewfbœ| G‡`i g‡a  ̈mn‡R e¨envi ‡hvM¨  Ges eûj e¨eüZ nvB‡MÖvwgUviwUi bvg Av`ª© I ï®‹  evj&e 

(Wet and dry bulb Hygrometer)| wb‡P GB h‡š¿i MVb I Kvh© cÖYvjx eY©bv Kiv n‡jv| 



c`v_© 1g cÎ BDwbU 9 

Zvc I M¨vm  347 

h‡š¿i MVb t GB h‡š¿ GKwU Kv‡Vi ev cøvw÷‡Ki †d«‡gi g‡a¨ `ywU Awfbœ 

cvi` _v‡g©vwgUvi Lvov fv‡e cvkvcvwk emv‡bv _v‡K (wPÎ 9.5)| GKwU 

_v‡g©vwgUvi T1, Gi evj¦wU †Lvjv evZv‡m D¤§y³| ZvB me©̀ v ïK‡bv Ae ’̄vq 

_v‡K| GwU‡K ï®‹ evje e‡j| GwU N‡ii ev evqy gÛ‡ji ch©‡eÿY ’̄v‡bi 

ZvcgvÎv wb‡`©k K‡i|  

Aci _v‡g©vwgUvi T2, Gi evj¦wU GK UzK‡iv wfRv gmwjb Kvc‡o Ave„Z 

_v‡K| KvcowUi wb‡Pi Ask mj‡Zi g‡Zv cvwK‡q ev‡j¦i wb‡P ’̄vwcZ 

GKwU cvwb c~Y©© cv‡Î Wzwe‡q ivLv nq| ˆKwkK wµqvi d‡j mj‡Z †e‡q 

cvwb ev‡j¦i Pvwiw`‡K Kvc‡oi i‡Ü« i‡Ü« cÖ‡ek K‡i Ges †mLvb †_‡K 

ev®úvwqZ n‡Z _v‡K| GB evj¦wU memgq wfRv _v‡K ZvB G‡K wm³ ev 

Av`ª© evje e‡j|  

Kvh© cÖYvjx t †`qv‡ji Mv‡q Lvov fv‡e Szjv‡bv hš¿wUi ï®‹ evj‡ei 

_v‡g©vwgUvi T1 

ch©‡eÿY ’̄v‡bi ZvcgvÎv wb‡ ©̀k K‡i| wKš‘ wm³ evj&e 

_v‡gv©wgUv‡i wfRv gmwj‡b Rov‡bv _vKvq gmwjb †_‡K cvwb ev®úvwqZ nq 

Ges ev®úvq‡bi Rb¨ cÖ‡qvRbxq myßZvc T2 _v‡gv©wgUvi †_‡K †bq d‡j 

wm³ evj&e _v‡gv©wgUvi T2 Gi ZvcgvÎv T1 _v‡gv©wgUv‡ii †P‡q K‡g hvq| 

ï®‹ I Av ª̀© evj‡ei _v‡g©vwgUv‡ii ZvcgvÎvi cv‡Vi cv_©K¨ 

 

wPÎ 9.5 Av`©ª-ï®‹ evje nvB‡MÖvwgUvi 

N‡ii ev®úvqb nv‡ii Dci wbf©i K‡i| evqyi Av`ª©Zv Kg n‡j ev®úvq‡bi nvi evo‡e| ZLb ỳB _v‡gvwgUv‡ii 

cv‡Vi cv_©K¨I evo‡e| myZivs eySv hv‡”Q ỳB _v‡gv©wgUv‡ii cv‡Vi cv_©K¨ evqyi Av`ª©Zvi Dci wbf©i K‡i|  

 

wkwkiv¼ Ges Av‡cwÿK Av ª̀©Zv wbY©q t  

†h‡Kv‡bv mgq Av ª̀© I ï®‹ _v‡g©vwgUv‡ii cvV wb‡q we‡kl we‡kl mviwY e¨envi K‡i H ’̄v‡bi H mg‡qi  wkwkiv¼ 

Ges Av‡cwÿK Av ª̀©Zv wbY©q Kiv hvq| GLv‡b mviwY ỳwU †`qv n‡q‡Q| mviwY 9.1 †_‡K mivmwi wkwkiv¼ wbY©q 

Kiv hvq Ges mviwY-9.2 †_‡K Av‡cwÿK Av`ª©Zv wbY©q Kiv nq |  

 

wkwkiv¼ wbY©‡qi mviwY  †_‡K wkwkiv¼ wbY©q :  

cÖ_‡g ï®‹ _v‡g©vwgUviwUi cvV wbb| aiv hvK GB cvV 1= 26 C| Zvici Av ª̀© _v‡g©vwgUviwUi cvV wbb| aiv hvK 

GB cvV 2= 18 C | Gevi `y‡Uv cv_©K¨ (1 - 2 ) wbY©q Kiæb| G‡ÿ‡Î we‡qvMdj ev ZvcgvÎvi AebwZ n‡”Q 

(26 C-18 C ) = 8 C| mviwYwU †`Lyb 8 C ¯Í¤¢ eivei wb‡P w`‡K bvgyb| Ges ï®‹ _v‡g©wgUv‡ii cvV 26 C 
Gi mvwi eivei Wvbw`‡K GwM‡q Avmyb | jÿ¨ Kiæb mvwiwU Ges ¯Í¤¢wU GKwU N‡i ci¯úi †Q` K‡i‡Q| GB N‡ii 

msL¨vwU wP‡Î 13 A_©vr GB ¯’v‡bi wkwkiv¼ 13 C |    

mviwY 9.1 
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wkwkiv¼ wbY©‡qi mviwY  

 

Av‡cwÿK Av ©̀ªZv  wbY©‡qi mviwY  †_‡K Av‡cwÿK Av ª̀©Zv wbY©q :  

Av‡cwÿK Av ª̀©Zv wbY©qI wVK wkwkiv¼ wbY©‡qi Abyiƒc †Kej mviwY ỳwU Avjv`v| GKwU D`vniY  †`Lyb| cÖ_‡g 

ï®‹ _v‡g©vwgUviwUi cvV wbb| aiv hvK GB cvV 1= 28 C| Zvici Av`ª© _v‡g©vwgUviwUi cvV wbb| aiv hvK GB 

cvV 2 = 23C| Gevi `y‡Uv cv_©K¨ (1 - 2) wbY©q Kiæb| G‡ÿ‡Î we‡qvMdj ev ZvcgvÎvi AebwZ n‡”Q 

(28C- 23C) = 5C| mviwYwU †`Lyb 5 C Í̄¤¢ eivei wb‡P w`‡K bvgyb| Ges ï®‹ _v‡g©wgUv‡ii cvV 28C Gi 

mvwi eivei Wvbw`‡K GwM‡q Avmyb| jÿ¨ Kiæb mvwiwU Ges ¯Í¤¢wU GKwU N‡i ci¯úi †Q` K‡i‡Q GB N‡ii 

msL¨vwU wP‡Î 65 A_©vr GB ¯’v‡bi Av‡cwÿK Av`ª©Zv 65% |    

mviwY 9.2 

Av‡cwÿK Av ª̀©Zvi mviwY (%) 
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wkwkiv¼ Ges Av‡cwÿK Av ©̀ªZv wbY©‡qi weKí c×wZ  

Avevi  Av`ª© I ï®‹ _v‡g©vwgUv‡ii cvV wb‡q we‡kl mgxKiY e¨envi K‡i ch©‡eÿY ’̄‡ji wkwkiv¼ wbY©q Kiv hvq| 

GB mgxKiYwUi bvg  †MøBmv‡ii mgxKiY| mgxKiYwU n‡jv  

         (1 - ) = G (1 -2)  ......      ......      .....      .....        ......     ......  ............ .....   (9.26) 

GLv‡b  1 = N‡ii ZvcgvÎv ev ï®‹ (T1) _v‡g©vwgUv‡ii cvV 

          2 = Av ª̀© (T2) _v‡g©vwgUv‡ii cvV 

            = cixÿY Kvjxb wkwkivsK  

           G = †MøBmv‡ii Drcv`K (Glaisher’s Factor)  

N‡ii wewfbœ ZvcgvÎvi Rb¨ G Gi gv‡bi GKwU ZvwjKv Av‡Q| hv h‡š¿i m‡½ mieivn Kiv nq Ges M‡elYvMv‡i 

iwÿZ _v‡K| ch©‡eÿ‡Yi mvnv‡h¨ 1 Ges 2 wbY©q K‡i D³ ZvwjKv †_‡K 1 ZvcgvÎvq  G Gi gvb †R‡b wb‡q 

9.26 bs mgxKi‡Y emv‡j wkwkiv‡¼i gvb cvIqv hv‡e| †MøBmv‡ii ZvwjKvwU  mviwY 9.3-G †`qv n‡jv| 
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mviwY 9.3  

 wewfbœ ZvcgvÎvq †MøBmv‡ii Drcv`‡Ki gvb 

ï®‹ evj‡ei 

ZvcgvÎv (C) 

†MøBmv‡ii 

Drcv`K 

(G) 

ï®‹ evj‡ei 

ZvcgvÎv 

(C) 

†MøBmv‡ii 

Drcv`K 

(G) 

ï®‹ evj‡ei 

ZvcgvÎv (C) 

†MøBmv‡ii 

Drcv`K 

(G) 

ï®‹ evj‡ei 

ZvcgvÎv 

(C) 

†MøBmv‡ii 

Drcv`K 

(G) 
4 7.82 14 1.92 24 1.72 34 1.61 
5 7.28 15 1.90 25 1.70 35 1.60 
6 6.62 16 1.87 26 1.69 36 1.59 
7 5.77 17 1.85 27 1.68 37 1.58 
8 4.92 18 1.83 28 1.67 38 1.57 
9 4.04 19 1.81 29 1.66 39 1.56 

10 2.06 20 1.79 30 1.65 40 1.55 
11 2.02 21 1.77 31 1.64 41 1.54 
12 1.99 22 1.75 32 1.63 42 1.53 
13 1.95 23 1.74 33 1.62 43 1.52 

 

AZci wewfbœ ZvcgvÎvq m¤ú„³ ev®úPv‡ci mviwY (mviwY 9.4) †_‡K ï®‹ evqyi ZvcgvÎ (1) -G m¤ú„³ ev®ú 

Pvc F Ges wkwkiv‡¼ m¤ú„³ ev®úPvc f Gi gvb (9.25) bs mgxKi‡Y ewm‡q Av‡cwÿK Av ©̀ªZv wbY©q Kiv nq| 

mgxKiYwU n‡jv,  

 =R f
F
100 %      

mviYx 9.4  

 wewfbœ ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc (†i‡bvi ZvwjKv)  

ZvcgvÎv  

1 C 

Pvc 

(mm Hg) 
ZvcgvÎv  

1 C 

Pvc 

(mm Hg) 
ZvcgvÎv  

1 C 

Pvc 

(mm Hg) 
ZvcgvÎv  

1 C 

Pvc 

(mm Hg) 
ZvcgvÎv  

1 C 

Pvc 

(mm Hg) 
0 4.6 10 9.1 20 17.4 30 31.5 40 55.3 

2 5.3 12 10.4 22 19.6 32 35.6 50 92.5 

4 6.1 14 11.9 24 22.2 34 39.8 60 149.4 

6 7.0 16 13.5 26 25.0 36 44.4 70 233.7 

8 8.0 18 15.3 28 28.1 38 49.6 80 355.1 
 

Dc‡ii me¸wj mviwY‡ZB Avmbœ gvb †`qv n‡q‡Q| d‡j GK c×wZi wnmv‡ei mv‡_ Ab¨ c×wZi wnmv‡ei mvgvb¨ 

cv_©K¨ n‡Z cv‡i| cÖ_g mviwY `ywU †_‡K wkwkiv¼ Ges Av‡cw®‹K Av ª̀©Zv wbY©q Kiv mnR e‡j B`vwbs e¨envwiK 

†ÿ‡Î GwUB AwaK MÖnY‡hvM¨|  

 

9.4.4 Av ©̀ªZvwgwZ msµvšÍ K‡qKwU ˆ`bw›`b mvaviY NUbv    
Avgiv †R‡bwQ evqyi Av‡cwÿK Av`ª©Zv †ewk n‡j evqy‡Z Rjxq ev‡®úi cwigvY †e‡o hvq| evqy Av`ª© nq| G‡Z 

ev®úxfe‡bi nvi K‡g hvq| d‡j f~-c„‡ôi wewfbœ Dr‡mi ev¯úvq‡bi Rb¨ myßZvc MÖn‡Yi cwigvY K‡g hvq, evZvm 

Kg VvÛv nq, wkwkiv¼ †e‡o hvq, ZvcgvÎv evo‡jI evqyi Rjxq ev®ú aviY ÿgZv K‡g hvq|  Ab¨ w`‡K evqyi 

Av‡cwÿK Av`ª©Zv Kg n‡j evqy‡Z Rjxq ev‡®úi cwigvY K‡g hvq| evqy Zzjbvg~jKfv‡e ïK‡bv _v‡K| e®úxfe‡bi 

nvi †e‡o hvq d‡j ev®úxfe‡bi Rb¨ M„nxZ myß Zvc †ewk nq, d‡j evZvm Kg Mig nq, evqyi wkwkiv¼ K‡g hvq, 

ZvcgvÎv evo‡j evqyi Rjxq ev®ú aviY ÿgZv †e‡o hvq| Gme Kvi‡Y evqyi Av`ª©Zv Avgv‡`i ˆ`bw›`b Rxe‡b 

wewfbœ fv‡e cÖfvweZ K‡i| wb‡P G m¤úwK©Z K‡qKwU  NUbv eY©bv I e¨vL¨v Kiv n‡jv| 
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1) el©vKvj  A‡cÿv  kxZKv‡j wfRv Kvco `ªæZ ïKvq 

wfRv Kvco kyKv‡bv A_© Kvc‡oi RjKYv ev®úvq‡bi gva¨‡g D‡e hvIqv| el©vKv‡j evZv‡mi ZvcgvÎv 

†ewk n‡jI Av‡cwÿK Av`ª©Zv †ewk _v‡K| d‡j ev®úvq‡bi nvi K‡g hvq| Ab¨ w`‡K kxZ Kv‡j evZv‡mi 

ZvcgvÎv Kg n‡jI Av‡cwÿK Av`ª©Zv Kg _v‡K A_©vr evZvm ïK‡bv _v‡K d‡j RjKYvi `ªæZ ev®úvqb 

nq Ges †fRv Kvco ª̀æZ ïKvq|  

 

2) kxZKv‡j Avgv‡`i †VvuU, cv‡qi †Mvovwj dv‡U wKš‘ wMømvwib jvMv‡j dv‡U bv  

kxZKv‡j evqyi Av‡cwÿK Av`©ªZv Kg _vKvq evZv‡m Rjxq ev‡®úi cwigvY Kg _v‡K| ZvB e¯úvq‡bi 

nvi †ewk nq| kix‡ii †Kv‡bv †Kv‡bv As‡ki Pvgov Rjxq Ask ev¯úvq‡bi d‡j ïwK‡q hvq| we‡kl K‡i 

Avgv‡`i †VuvU Ges hv‡`i cv‡qi †Mvovwj memgq †fRv _v‡K, †mB Ask †_‡K  ev®úvqb †ewk nq Ges 

`ªæZ ïwK‡q Pvgov msKzwPZ nq| evB‡ii I †fZ‡ii  Pvgovi ms‡KvPb Pv‡ci wewfbœZvi Kvi‡Y †VuvU †d‡U 

hvq| wMømvwi‡bi ùzUbv¼ 290C, d‡j Gi ev¯úvqb nvi LyeB axi| ZvB wMømvwib †Vuv‡U jvMv‡j mn‡R 

ev®úvqb nq bv †VuvU wfRv _v‡K|  †VuvU wfRv _vKvi Kvi‡Y msKzwPZ nq bv, d‡j dv‡U bv | G Rb¨ 

kxZKv‡j Avgiv †Vuv‡U Ges Z¡¡‡Ki wewfbœ ’̄v‡b wMømvwib jvMvB| 

 

3)  Avgv‡`i †`‡ni ¯”̂Q›`‡eva 

Avgv‡`i †`‡ni ¯”̂Q›`‡eva A‡bKvs‡k evqyi Av ª̀©Zvi Dci wbf©i K‡i| Avgiv nuvUv- Pjv, Kv‡R K‡g© ev 

cwikÖvšÍ n‡j ev kix‡ii †fZ‡ii Mi‡gi Kvi‡Y †`‡n Nv‡gi m„wó nq| Nvg g~jZ kix‡ii †fZi †_‡K 

†ewi‡q Avmv RjKYv| †`‡ni ms¯ú‡k© Avmv evZvm I  †`n †_‡K myß Zvc MÖnY K‡i GB RjKYv 

ev®úvwqZ nq d‡j Avgv‡`i †`n ev kixi VvÛv ev kxZjZv Abyfe K‡i | Avgiv Avivg ev ¯”̂Q›`  †eva 

Kwi| wKš‘ MÖx®§Kv‡j I  el©vKv‡j evZv‡mi Av`ª©Zv †ewk _vKvq ev®úvqb Lye Kg nq ev nq bv ej‡jB P‡j 

d‡j †`‡ni Nvg ïKvq bv Ges †`‡n A¯̂w¯Í †eva nq ev Avgiv ¯”̂Q›` †eva Kwi bv|  

 

4) GKB ZvcgvÎvq Avgv‡`i †`‡ki DËivÂj †_‡K `wÿvÂ‡ji AvenvIqv †ewk A¯̂w¯ÍKi 

Avgv‡`i †`‡ki `wÿYvÂj g~jZ mgy`ª DcK~j| mgy`ª †_‡K cÖwZ wbqZ ev¯úvq‡bi d‡j m„ó  Rjxq ev®ú 

†mLvbKvi evZv‡m Ae ’̄vb K‡i| d‡j †mLvbKvi evZv‡mi Av‡cwÿZ Av`ª©Zv †e‡o hvq| Ab¨ w`‡K †`‡ki 

DËivÂ‡ji  evZv‡m ¯f̂veZB Rjxq ev‡®úi  cwigvY Kg _v‡K ZvB †mLv‡b Av‡cwÿK  Av`ª©ZvI Kg| 

d‡j †`‡ki DËivÂj †_‡K `wÿvÂ‡j kixi †_‡K wbM©Z Nvg ïKvq bv ev Nvg `xN© ¯’vqx nq| ZvB GKB 

ZvcgvÎvq Avgv‡`i †`‡ki DËivÂj †_‡K `wÿYvÂ‡ji  AvenvIqvq †ewk A¯̂w¯ÍKi nq|  

5)  †gNv”Qbœ ivwÎ A‡cÿv †gNk~b¨ iv‡Î wkwki R‡g †ewk  

me mgqB wewfbœ Rjvk‡qi cvwbi ev¯úvqb NU‡Q| Avgiv Rvwb ev®úvq‡bi d‡j Rjxq ev®ú m„wó nq| 

Ges Zv evqygÛ‡j wg‡k hvq| evqy gÛj  m„ó Rjxq ev¯ú aviY K‡i| w`‡bi †ejvq m~h© Zv‡c evZvm Mig 

_vKvq H Rjxq ev®ú Øviv evqygÛj m¤ú„³ nq bv| iv‡Z f~-c„ô Zvc wewKiY K‡i kxZj nq A_©vr 

eqygÛ‡ji ZvcgvÎv K‡g hvq| ZLb evZvm aviYK…Z Rjxqev®ú  Øviv m¤ú„³ nq| Ges ZvcgvÎv  

wkwkiv‡¼i wb‡P †b‡g hvq| d‡j wkwki R‡g| iv‡Zi AvKv‡k †gN _vK‡j, †gNgy³ ev‡Zi †_‡K Zvc 

wewKiY Kg nq| Zvc wewKiY Kg nIqvh f~-c„‡ôi evZvmI Zzjbvg~jK fv‡e  Kg VvÛv nq| evZv‡m 

ZvcgvÎv wkwkiv‡¼i Lye wb‡P †h‡Z cv‡i bv| ZvB Kg wkwki R‡g| A_©vr †gNv”Qbœ ivwÎ A‡cÿv †gNk~b¨ 

iv‡Î wkwki †ewk R‡g|  
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MvwYwZK  D`vniY 9.3: †Kv‡bv ’̄v‡b GKw`b evqygÛ‡ji ZvcgvÎv 26 C Ges wkwkiv¼ 14C  wQj| G w`b evqyi 

Av‡cwÿK Av ©̀ªZv KZ wQj wbY©q Kiæb|  

[14C  I 26 C ZvcgvÎvq m¤ú„³ ev®ú Pvc h_vµ‡g 11.9 mmHgP I 25.0 mmHgP] 

mgvavb :  

Avgiv Rvwb,  

Av‡cwÿK Av ©̀ªZv,  =R f
F
100 %      

                    ev,

11.9 =R 



                                      
= 47.6% 

 

GLv‡b, 

wkwkiv‡¼ m¤ú„³ ev®ú Pvc,  f =11.9 mmHgP 
evqygÛ‡ji 

ZvcgvÎvq m¤ú„³ ev®ú Pvc, F = 25.0 mmHgP 
Av‡cwÿK Av ª̀©Zv, R = ? 
 

 
DËi: 47.6% 

 

MvwYwZK  D`vniY 9.4: mgm¨v t GKw`b Av ª̀© -ï®‹ evje nvB‡MÖvwgUv‡ii ï®‹ evj&‡ei ZvcgvÎv 30C Ges Av ª̀© 

evj‡ei ZvcgvÎv 24 C cvIqv †Mj| Av‡cwÿK Av ª̀©Zv wbY©q Kiæb| [30C ZvcgvÎvq m¤ú„³ ev®ú Pvc 31.5 
mmHgP, †Møvwmqv‡ii Drcv`K 1.65 Ges 22C I 20C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 19.6  
mmHgP I 17.4 mmHgP] 

mgvavb : 

GLv‡b ï®‹ evj‡ei ZvcgvÎv 1=30C  Av ª̀© evj‡ei ZvcgvÎv 2=24C  †Møvwmqv‡ii Drcv`K, G = 1.65 

Avgiv Rvwb wkwkiv¼ , ï®‹ evj‡ei ZvcgvÎv 1 Ges Av`ª© evj‡ei ZvcgvÎv 2 Ges †Møvwmqv‡ii Drcv`K, G 
n‡j, (1 - ) = G (1 -2)   

∴   = 1 - G (1 -2)  = 30 - 1.65 (30 - 24) = 30 – 9.9 = 20.1C 
22C -20C =2C ZvcgvÎv cv_©‡K¨ m¤ú„³ Rjxq ev®ú Pv‡ci cwieZ©b (19.6 –17.4) = 2.2 mmHgP 

∴  0.1C ZvcgvÎv cv_©‡K¨ m¤ú„³ Rjxq ev®ú Pv‡ci cwieZ©b = 2 2 0 1 0 11mm
2
. . .  HgP 

∴  wkwkiv‡¼ A_©vr 20.1C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc,  f = 17.4 +0.11 = 17.51 mmHgP 
evqy gÛ‡ji ZvcgvÎvq A_©vr 30C  ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc F = 31.5 mmHgP 

Av‡cwÿK Av ©̀ªZv,  =R f
F
100 %  = 

18.7 




  

= 

17.51 




   

= 55.587% 

DËi:  56% 
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mvi-ms‡ÿc :  

 wkwkivsK t †h ZvcgvÎvq †Kv‡bv wbw ©̀ó AvqZ‡bi evqy VvÛv n‡q Gi g‡a¨ Aew ’̄Z Rjxqev®ú Øviv m¤ú„³ 

nq, †mB ZvcgvÎv‡K  wkwkiv¼ e‡j| 

 cig Av`ª©Zv t evqyi cÖwZ GKK AvqZ‡b Dcw̄ ’Z Rjxq ev‡®úi fi‡K  H ’̄v‡bi evqyi cig Av`ª©Zv e‡j| 

 Av‡cwÿK Av ©̀ªZv t  †Kv‡bv wbẁ ©ó ZvcgvÎvq wbw`©ó AvqZ‡bi evqy‡Z †h cwigvY Rjxqev®ú Av‡Q Ges H 

GKB ZvcgvÎvq H AvqZ‡bi evqy‡K m¤ú„³ Ki‡Z †h cwigvY Rjxqev‡®úi cÖ‡qvRb Zvi AbycvZ‡K H 

¯’v‡bi evqyi Av‡cwÿK Av`ª©Zv e‡j| 

 Am¤ú„³ ev®úPvc t  †Kv‡bv gy³ ’̄v‡b ev®ú aviY ÿgZvi †P‡q Kg ev®ú _v‡K ZLb H ev®ú‡K Am¤ú„³ 

ev®ú Ges H ev‡®úi Pvc‡K Am¤ú„³ ev®úPvc e‡j| 
 

 

cv‡VvËi g~j¨vqb-9.4 

 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK (√) wPý w`b | 

1| †Kv‡bv ¯’v‡bi evqygÛ‡ji Av`ª©Zvi A_© Kx ? 

 (K) Rjxq ev‡®úi cwigvY (L) Rjxq ev‡®úi Dcw ’̄wZ 

 (M) Rjxq ev‡®úi kZKiv nvi   (N) Rjxq ev®ú Øviv m¤ú„³ _vKv  

2| evZv‡m Rjxq ev®ú aviY ÿgZv e„w×i KviY †KvbwU ? 

 (K) Pv‡ci e„w×     (L) Pv‡ci n«vm 

 (M) ZvcgvÎvi e„w×    (N) ZvcgvÎvi n«vm  

3| †h †Kv‡bv ’̄v‡bi 50 Nb wgUvi evqy‡Z 500 g  Rjxq ev®ú _vK‡j H ’̄v‡bi cig Av`ª©Zv KZ ? 

 (K) 10 g m    (L) 10 g m-2 

 (M) 10 g m-3                (N)  10 g m3 

4| GKwU Av`ª©-ï®‹ evje nvB‡MÖvwgUv‡ii ï®‹ evje _v‡g©wgUviwUi cvV hLb 33C ZLb Av ª̀© evje _v‡gvwgUviwUi 

cvV m‡e©v”P KZ n‡Z cv‡i ?   

 (K)  m‡ev©”P 33C      (L) me©wb¤œ 33C 

 (M) Aek¨B 33C †_‡K Kg    (N) Aek¨B 33C †_‡K †ewk  

5|  kxZKv‡j wfRv Kvco A‡cÿvK…Z ZvovZvwo ïKvq KviYÑ  

 (K)  evZv‡m Rjxq ev®ú _v‡K  (L) evZv‡m mvgvb¨ Rjxq ev®ú _v‡K 

 (M) evqyi Pvc ‡ewk _v‡K  (N) evZv‡mi ZvcgvÎv †ewk _v‡K      
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Zvc wewKiY  
Radiation of Heat 

    

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 Zvc wewKiY e¨vL¨v Ki‡Z cvi‡eb|  

 fx‡bi m~Î I MÖxb nvDm wµqv e¨vL¨v Ki‡Z cvi‡eb|  

 wbDU‡bi kxZjxKiY m~Î e¨vL¨v Ki‡Z cvi‡eb|  

 

9.5.1 Zvc wewKiY (Radiation of Heat) 
 

Avgiv Rvwb wZb Dcv‡q Zvc mÂvjb N‡U| Av¸‡bi cv‡k `vuov‡j Avgiv DËvc Abyfe Kwi| A_ev 

M¨v‡mi Pzjv ev DËß e ‘̄i LvwbKUv wb‡P nvZ evL‡j Mig Abyfe Kwi| G †ÿ‡Î cwiPjb ev cwienb cÖwµqvq Zvc 

mÂvwjZ nq bv| KviY GLv‡b †Kv‡bv KwVb gva¨g †bB ZvB cwienb n‡”Q bv| evqy gva¨‡g Zv‡ci cwiPjb nq| 

wKš‘ G‡ÿ‡Î DËß evqy nvjKv n‡e Ges Dc‡i DV‡e, wb‡P bvg‡e bv| A_P wb‡P Avgiv Mig Abyfe Kwi| Gfv‡e 

Zvc mÂvj‡bi cÖwµqvwU wewKiY| m~h© †_‡K Avgiv Zvc cvB | m~h© Ges c„w_exi g‡a¨ `~iZ¡ 1.5 108 km | 

Gi cÖvq cy‡ivUvB k~b¨, †Kv‡bv Ro gva¨g †bB| m~h© †_‡K c„w_ex‡Z Zvc Av‡m wewKiY c×wZ‡Z|  

 

†h cÖwµqvq Zvc †Kv‡bv Ro gva¨g QvovB A‡cÿvK„Z DòZi ¯’vb †_‡K kxZjZi ¯’v‡b mÂvwjZ nq †mB 

cÖwµqv‡K Zv‡ci wewKiY e‡j| wewKiY c×wZ‡Z †h Zvc GK ’̄vb †_‡K Ab  ̈öv‡b mÂvwjZ nq Zv‡K weKxY© Zvc 

e‡j|  

 

weKxY© Zvc kw³ I Av‡jvK kw³i g‡a¨ mv`„k¨ we`¨gvb| ZvB m~h© †_‡K Zvc I Av‡jvK kw³ Zi½vKv‡i GK mv‡_ 

c„w_ex‡Z †cŠuQvq| k~b¨¯’v‡b GB Zi‡½i †eM 3 108 ms-1
 | Zvc Ges Av‡jvK QvovI wewfbœ bv‡gi weKxY© kw³ 

gnvwe‡k¦ weivRgvb| †hgb Mvgv iwk¥, AwZ‡e¸wY iwk¥, Ae‡jvwnZ iwk¥, G· iwk¥ GgbwK wewfbœ ai‡bi  †eZvi 

Zi½mg~nI weKxY© kw³| me weKxY© kw³i Zi½‡K GK m‡½ ejv nq ZvwoZ‡PŠ¤̂K Zi½ (Electromagnatic 
Wave) | G‡`i g‡a¨ cv_©K¨ ïay Zi½ ˆ`N©̈  I K¤úv‡¼i| ZvB ZvwoZ‡PŠ¤̂K Zi‡½i ˆewkó¨mg~n weKxY© Zvc 

kw³i ˆewkó¨| 

 

9.5.2  weKxY© Zvc kw³i ˆewkó¨ 

 

1) weKxY© Zv‡ci kw³ mÂvj‡bi Rb¨ Ro gva¨g cÖ‡qvRb nq bv, ev Ro gva¨g _vK‡jI Zv‡K DËß K‡i bv|  

2) weKxY© Zvckw³ Av‡jvi †e‡M mÂvwjZ nq|  

3) weKxY© Zvc kw³ ZvwoZ‡PŠ¤̂K Zi½| 

4) weKxY© Zvc gva¨‡gi ga¨ w`‡q Mgb Ki‡jI  gva¨‡gi ZvcgvÎv cwieZ©b N‡U bv| (gva¨g weKxY© kw³ 

†kvlY Ki‡j gva¨‡gi ZvcgvÎv e„w× cvq|) 

5) weKxY© Zvc kw³ wecixZ eMx©q m~Î †g‡b P‡j|  

6) Av‡jvi b¨vq weKxY© Zvckw³ cÖwZdjb, cÖwZmi‡bi m~Î †g‡b P‡j|  GQvov  Gi e¨wZPvi 

(interference) , AceZ©b (diffraction) I mgeZ©b (polarization) N‡U| 

cvV-9.5 
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9.5.3 Av`k© K…òe ‘̄ I K…òe ‘̄i wewKiY (Perfectly  Black Body and Black body radiation) 
†Kv‡bv e¯‘i Dci weKxY© Zvc AvcwZZ n‡j Zv‡ci wKQz Ask †kvwlZ nq, wKQz Ask cÖwZdwjZ nq Ges wKQz Ask 

mÂvwjZ nq| aiv hvK †kvwlZ Ask a, cÖwZdwjZ Ask r Ges mÂvwjZ Ask t| Zvn‡j kw³i wbZ¨Zvi m~Î 

Abyhvqx m¤ú~Y© AvcwZZ Zvc,  

                I = a + r + t   ......       ......     .....     ........    ......      ..... .......... .......... .... (9.27) 

wfbœ wfbœ Zi½ ˆ`‡N©̈ i †ejvq r I t Gi gvb wewfbœ nq| d‡j a -Gi gvbI Kg †ewk nq| hw` †Kv‡bv †ÿ‡Î  

(9.27 bs mgxKi‡Y) r = 0 Ges  a = 0 nq Z‡e,  I = t  n‡e| A_©vr G‡ÿ‡Î e¯‘i Dci AvcwZZ Zv‡ci meUzKz 

Ask e ‘̄ KZ…©K †kvwlZ n‡e| Giƒc e ‘̄‡K ejv nq Av`k© K…òe ‘̄ A_v©r, †h e ‘̄ Zvi Dci AvcwZZ weKxY© Zv‡ci 

meUzKz †kvlY K‡i Zv‡K Av`k© K…òe ‘̄ e‡j| A_ev †h e ‘̄ mKj Zi½ ˆ`‡N ©̈i weKxY© Zvc kw³ †kvlY K‡i ZvK 

Av`k© K…òe Í̄… e‡j|  

 

K…òe ‘̄i cÖavb ˆewkó¨ n‡jv G‡K hLb Dchy³ ZvcgvÎvq DËß Kiv n‡e ZLb GwU †_‡K c~Y© wewKiY wbM©Z n‡e| 

K…òe ‘̄ DËg †kvlK nIqvi Rb¨ DËg wewKiK| †Kv‡bv wbw ©̀ó ZvcgvÎvq cÖ‡Z¨K Zi½ ˆ`‡N©̈ i †ÿ‡Î K…òe¯‘i 

wewKiY me©vwaK| †Kv‡bv GKwU Av`k© K…òe ‘̄‡K DËß Ki‡j Zv †_‡K mKj Zi½ ˆ`‡N©̈ i weKiY wbtm„Z nq| 

G‡K K…òe ‘̄i wewKiY e‡j| GB wbtm„Z wewKiY kw³i cÖK…wZ †KejgvÎ  K…òe¯‘i ZvcgvÎi Dci wbf©i K‡i| 

Ab¨ †Kv‡bv we‡kl a‡g©i Dci wbf©i K‡i bv|  

 

wKš‘ ev Í̄‡e †Kv‡bv e ‘̄B mKj ZvcgvÎvi mKj Zi½ ˆ`‡N©̈ i mKj AvcwZZ weKxY© kw³‡K m¤ú~Y©fv‡e †kvlY 

Ki‡Z cv‡i bv| myZivs Av`k© K…òe ‘̄ KvíwbK|  ev Í̄‡e Gi †Kv‡bv Aw Í̄Z¡ bvB| Z‡e †h me e ‘̄i †kvlY ÿgZv 

100% Gi KvQvKvwQ †m¸‡jv‡K K…òe ‘̄ wn‡m‡e we‡ePbv Kiv nq| †hgb fzlv Kvwj (Lamp black), cøvwUbvg 

Kvwj (Platinum black)| f~lv Kvwji AvcwZZ wewKiY †kvlY ÿgZv 96%, cøvwUbvg Kvwji cÖvq 98%| 100% 

†kvlY ÿgZv wewkó †Kv‡bv K…ò e Í̄y ev¯Í‡e cvIqv m¤¢e bq| wewfbœ cixÿv wbixÿvq †`Lv  †M‡Q w̄ ’i ZvcgvÎvq 

DËß †Kv‡bv †eóbxi Af¨šÍ‡ii wewKiY †Kej ZvcgvÎvi Dci wbf©i K‡i| myZivs ejv hvq †h, Av`k© K…òe¯‘i 

wewKiY w ’̄i ZvcgvÎvq DËß †Kv‡bv †eóbxi Af¨šÍi¯’ wewKi‡Yi m`„k| GB Kvi‡Y w¯’i ZvcgvÎvq DËß †Kv‡bv 

†eóbxi Af¨šÍi¯’ wewKiY‡K K…òe ‘̄i wewKiY ejv nq| ZvB A‡bK mgq K…òe ‘̄ KZ…©K wewKiY ev w ’̄i ZvcgvÎvq 

DËß †eóbxi Af¨šÍi¯’ wewKiY‡K c~Y© wewKiY ( Full or Total Radiation) ejv nq| 

 

9.5.4 fx‡bi m~Î I MÖxb nvDm wµqvi e¨vL¨v  

        (Wien’s displacement law  and green house effect) 
 

fx‡bi miY m~Î 

Rvg©vb c`v_©weÁvbx WweøD †R fxb ( Rvg©vb kã Wien Gi D”PviY fxb) 1896 mv‡j Zvc MwZwe`¨vi ZË¡ cÖ‡qvM 

K‡i K…òe¯‘i eY©vjx‡Z wewfbœ Zi½ ˆ`‡N©̈ i Rb¨ kw³ e›Ub welqK ỳwU m~Î cÖ̀ vb K‡ib| GB m~Î `ywUi bvg 

h_vµ‡g fx‡bi miY m~Î I cÂNvZ m~Î| m~ÎwU n‡jvt †Kvb K…òe ‘̄ †_‡K me©vwaK kw³ wewKi‡Yi Rb¨ Zi½ ˆ`N©̈  

K…òe ‘̄wUi cig ZvcgvÎvi e¨¯ÍvbycvwZK| A_©vr, 

K…òe ‘̄wUi me©vwaK kw³i wewKi‡Yi Rb¨ Zvi Zi½ ˆ`N©̈  m Ges cig ZvcgvÎv T n‡j,    

                                   m
1 
T
   

                               ev, m T = b ...... ....... ...... ...... .... .......... ..... ....... .(  9.28) 

b mgvbycvwZK aªæeK| cixÿv K‡i Gi gvb cvIqv †M‡Q 289410 -6 mK ev 2.9 10 -3 mK|  

m~ÎwU e¨vL¨v Ki‡j `vuovq; †Kv‡bv e ‘̄i ZvcgvÎv evo‡Z _vK‡j Gi is cwieZ©b n‡Z _v‡K| A_©vr, e ‘̄i ZvcgvÎv 

evo‡Z _vK‡j e ‘̄wU †_‡K wbM©Z wewKi‡Yi Zi½ˆ`N©̈   Kg‡Z _v‡K| D”P ZvcgvÎvq weKxY© Zv‡ci Zi½ˆ`N©̈  Kg 
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nq| wb¤œ ZvcgvÎvq weKxY© Zv‡ci Zi½ˆ`N©̈  †ewk nq| ZvcgvÎv e„w×‡Z K…òe ‘̄ KZ©…K weKxY© me©vwaK kw³i  gvb 

µgk `xN© †_‡K n«̄ Ẑi ˆ`‡N©̈ i Zi‡½i w`‡K m‡i hvq| ZvB GB m~ÎwU‡K miY m~Î e‡j|   

 

fxb AviI †`Lvb †h me©vwaK kw³ Em  e ‘̄i cig ZvcgvÎvi  T -Gi cÂg Nv‡Zi mgvbycvwZK| A_©vr , 

                      Em   T 5  

                   ev, Em  = aªeK  T 5 
...... ....... ...... ...... .... .......... ......... .....(  9.29) 

   

GwU fx‡bi cÂNvZ m~Î|   

 

MÖxb nvDm wµqv 

m~h© †_‡K AvMZ ÿz`ª Zi½ ˆ`‡N©̈ i weKxY© Zi½ Kv‡Pi ga¨w`‡q mn‡R cÖ‡ek Ki‡Z cv‡i| wKš‘ `xN© Zi‡½i weKxY© 

Zvc cÖ‡ek Ki‡Z cv‡i bv| Kv‡Pi GB a‡g©i Dci wfwË K‡i kxZ cÖavb †`‡k wekvj wekvj Kv‡Pi Ni ˆZwi Kiv 

nq| AwZwi³ VvÛvi Kvi‡Y †h me kvK mâx dzj GgbwK g~j¨evb Dw™¢̀  †eu‡P _vK‡Z cv‡i bv †m¸‡jv GB N‡ii 

g‡a¨ Avev` Kiv nq| m~h©© †_‡K wbM©Z ÿz`ª Zi½ ˆ`‡N©̈ i wewKiY mivmwi Kv‡Pi wfZi w`‡q GB N‡i cÖ‡ek K‡i| 

Dw™¢̀  Ges gvwU‡K DËß K‡i| m~h©v‡jv‡Ki Abycw¯’wZ‡Z †fZ‡ii ZvcgvÎv c~‡e©i Zzjbvq K‡g hvq|GLb fx‡bi 

m~Îvbyhvqx wb¤œ ZvcgvÎv wewKi‡Yi Zi½ ˆ`N©̈  `xN© nq| GB `xN© Zi‡½i wewKiY KvP †f` K‡i evB‡i  †h‡Z cv‡i 

bv| d‡j Kv‡Pi NiwUi Af¨šÍi ch©vß Mig _v‡K| Zv‡Z †fZ‡ii Dw™¢̀ mg~n ‡eu‡P _v‡K| d‡j N‡ii wfZ‡ii meyR 

D`¨vb Ae¨vnZ _v‡K| GRb¨ GB NiwU‡K ejv nq MÖxb nvDm|    

 

Avgiv Rvwb cÖvYx k¦vmwµqvq CO2 Z¨vc K‡i; Avi Dw™¢̀  mv‡jvK ms‡kølY cÖwµqvi Rb¨ ch©vß CO2 MÖnY K‡i 

evqy gÛ‡ji CO2  Gi fvimvg¨ iÿv K‡i| wKš‘ B`vwbs Dw™¢̀  I ebvÂj aŸs‡mi Kvi‡Y Dw™¢̀ RMZ KZ©„K CO2 

Mªn‡Yi cwigvY K‡g †M‡Q| Dciš‘ wkívq‡bi cÖfv‡e wewfbœ KjKviLvbvi DcRvZ CO2 Drcv`b †e‡o †M‡Q| 

d‡j c„w_exi evqyÛ‡ji mvg¨ wewNœZ n‡q CO2-Gi mÂ‡qi cwigvY †e‡oB Pj‡Q| Kve©b WvB A·vB‡Wi M¨v‡mi ag© 

n‡jv GwU n«̄  ̂ Zi‡½i Zvc kw³ †kvlY K‡i wKš‘ `xN© Zi‡½i Zvc kw³ wewKiY K‡i bv| Avgv‡`i f~-gÛ‡ji 

evqy‡Z mvgvb¨ n‡jI wKQz cwigvY  CO2 M¨vm we`¨gvb| Ges B`vwbs CO2-Gi mÂ‡qi cwigvY †e‡oB Pj‡Q| 

d‡j w`‡bi †ejvq c„w_exi evqygÛj hZUv Zvc †kvlY K‡i iv‡Z Zvi m¤ú~Y© Ask wewKiY Ki‡Z cv‡i bv| CO2 

 

Gi Kvi‡Y evZv‡mi Zvc mwÂZ nq, ZvcgvÎv e„w× cvq| GwU †hb Kv‡Pi N‡ii g‡a¨ Zvc AvU‡K ivLvi Abyiƒc 

NUbv| ZvB Gfv‡e f~-gÛj DËß nIqvi NUbv‡K MÖxb nvDm wµqv e‡j AwfwnZ Kiv nq| CO2 e„w×i d‡j 

ZvcgvÎvI `ªæZ †e‡o hv‡”Q, c„w_ex DËß n‡”Q| c„w_ex‡Z Kve©b WvB A·vBW M¨v‡mi e„w× Kgv‡Z bv cvi‡j 

AwZwi³ DËv‡ci d‡j c„w_ex GKw`b ev‡mi A‡hvM¨ n‡q hv‡e|  

9.5.5  wbDU‡bi kxZjxKiY m~Î ( Newton’s Law of cooling) 
 

weÁvbx wbDUb me© cÖ_g †Kv‡bv e ‘̄ KZ…©K weKxY© Zvc Ges e ‘̄i ZvcgvÎvi g‡a¨ m¤úK© wba©viY K‡i  GKwU m~Î 

D™¢veb K‡ib| GwU wbDU‡bi kxZjxKiY m~Î bv‡g cwiwPZ| m~ÎwU n‡jv-  e¯‘ c„‡ôi †ÿÎdj I cÖK…wZ AcwiewZ©Z 

_vK‡j,  †Kv‡bv e¯‘i wewKiYRwbZ Zvc eR©‡bi nvi e¯‘i ZvcgvÎv Ges cvwicvwk¦©‡Ki ZvcgvÎvi cv_©‡K¨i 

mgvbycvwZK|   

A_©vr †Kv‡bv e ‘̄i ZvcgvÎv , Zvi cvwicvwk¦©‡Ki ZvcgvÎv 1
 

Ges e ‘̄ KZ…©K dt mg‡q  dQ cwigvY Zvc eR©b 

Ki‡j ,   

Dc‡ii m~Îvbymv‡i,      ( )dQ
dt     

                    ev,     =  ( )dQ K
dt           …… ……… …… …… …… ........ ......... ........ ..… (9.30) 

GLv‡b  K mgvbycvwZK  aªæeK hvi gvb e ‘̄ c„‡ôi †ÿÎdj I cÖK…wZ Dci wbf©i K‡i|  

GLb aiv hvK, e ‘̄wUi fi m, Av‡cwÿK Zvc s n‡j Ges dt mg‡q e ‘̄i ZvcgvÎv d cwigv‡Y  n«vm †c‡j,  
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e ‘̄ KZ…©K ewR©Z Zvc,  dQ = msd 

∴ e ‘̄ KZ…©K ewR©Z Zv‡ci nvi,  dQ dms 
dt dt
  

 

 myZivs  (9.30) bs mgxKi‡Y  GB m¤úK© emv‡j cvIqv hvq,  

  dms 
dt

   


     

 

ev, ( )d K
dt ms 


    

ev,

d 
dt


  1

θ-  
dt

K     …… …… ……… …… ……… ……… ....... ......... .............(9.31) 

 GLv‡b, K   K 
ms

 =  aªæeK 

 

(9.31) bs mgxKiY †_‡K wm×všÍ †bqv hvq, 

Ô†Kv‡bv e ‘̄i ZvcgvÎv  n«v‡mi nvi A_©vr kxZjxKi‡Yi nvi H e¯‘i wbR¯ ̂ZvcgvÎv Ges cvwicvwk¦©‡Ki ZvcgvÎvi 

cv_©‡K¨i mgvbycvwZK|Õ 

GRb¨ GwU‡K wbDU‡bi kxZjxKiY m~Î ejv nq|  

 

 

MvwYwZK D`vniY 9.5: GKwU †MvjKvK…wZ K…òe ‘̄i ZvcgvÎv  232C  | K…òe ‘̄wUi me©vwaK kw³i wewKi‡Yi Rb¨ 

Zvi Zi½ ˆ`N©̈  KZ n‡e? [ fx‡bi aªæe‡Ki gvb 2.9 10 -3 mK ] 

mgvavb :  

Avgiv Rvwb,  m T = b  

         ∴   m

b
T

   

                    

32.9 10
500

 =


 

GLv‡b,  

ZvcgvÎv , T = 232 C 

 = (232+ 273) K  = 505 K  

fx‡bi aªæeK, b = 2.9 10 -3 mK  

Zi½ ˆ`N©̈ , m = ? 

                     = 5.8 10 -6 m   

DËi: 5.8 10 -6 m   
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mvi-ms‡ÿc :  

 Zvc wewKiY t †h cÖwµqvq Zvc †Kv‡bv Ro gva¨g QvovB A‡cÿvK„Z DòZi ¯’vb ‡_‡K kxZjZi ’̄v‡b 

mÂvwjZ nq †mB cÖwµqv‡K Zv‡ci wKwKiY e‡j| 

 K…òKvqv t †h e ‘̄ Zvi Dci AvcwZZ weKxY© Zv‡ci meUzKz †kvlY K‡i Zv‡K Av`k© K…òe ‘̄ e‡j| 

 fx‡bi m~Î t †Kv‡bv K…òe¯‘ †_‡K me©vwaK kw³ wewKi‡Yi Rb¨ Zi½ ˆ`N©̈  K…òe¯‘wUi cig ZvcgvÎvi 

e¨¯ÍvbycvwZK| 

 MÖxb nvDm wµqv t evqygÛ‡ji CO2 

 Gi Kvi‡Y evZv‡mi Zvc mÂ‡qi d‡j evqygÛ‡ji ZvcgvÎv µgk e„w× 

cvq| Gfv‡e f~-gÛj DËß nIqvi NUbv‡K MÖxb nvDm wµqv e‡j AwfwnZ Kiv nq| 

 wbDU‡bi kxZjxKiY m~Î t -  e ‘̄ c„‡ôi †ÿÎdj I cÖK…wZ AcwiewZ©Z _vK‡j, †Kv‡bv e ‘̄i wewKiY RwbZ 

Zvc eR©‡bi nvi e¯‘i ZvcgvÎv Ges cvwicvwk¦©‡Ki ZvcgvÎvi cv_©‡K¨i mgvbycvwZK|   

 

 

cv‡VvËi g~j¨vqb-9.5 

eûwbev©Pbx cÖkœ: 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1| Zvc wewKi‡Yi Rb¨ cÖ‡qvRbxq gva¨g †KvbwU 

 (K) Ro gva¨g    (L) B_vi gva¨g 

 (M) evqy gva¨g    (N) gva¨g cÖ‡qvRb bvB 

2| †KvbwU weKxY© Zvc kw³i KvR bq ? 

 (K) Ro gva¨g‡K DËß Kiv   (L) cÖwZdj‡bi m~Î †g‡b Pjv 

 (M) Av‡jvi †e‡M mÂvwjZ nIqv  (N) ZvwoZ‡PŠ¤̂K Zi‡½i AvPiY cÖ̀ k©b Kiv | 

3| Av`k© K…òe¯‘i Dci AvcwZZ Zvc kw³i Kx N‡U ? 

 (K) AvswkK †kvwlZ nq   (L) m¤ú~Y© †kvwlZ nq 

 (M) AvswkK cÖwZdwjZ nq  (N) m¤ú~Y© cÖwZdwjZ nq|  

4| f~lv Kvwji AvcwZZ wewKiY †kvlY ÿgZv KZ? 

 (K) 95%      (L) 96% 

 (M) 98%      (N) 100%  

5| MÖxb nvDm Kx? 

 (K) meyR i‡Oi Ni  (L) meyR i‡Oi evwo 

  (M) Kv‡Vi ˆZwi evwo  (N) Kv‡Pi ˆZwi Ni 
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 e¨envwiK-9 t e‡q‡ji m~Î hvPvB 

(Verification of Boyel's Law) 
    

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 e‡q‡ji m~ÎwUi mZ¨Zv hvPvB Ki‡Z cvi‡eb| 

 

ZË¡ (Theory):   
e‡q‡ji m~ÎwU n‡jv ZvcgvÎv w¯’i _vK‡j †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi AvqZb Zvi Pv‡ci 

e¨¯ÍvbycvwZK| 

MvwYwZKfv‡e ZvcgvÎv  T, AvqZb V Ges Pvc p n‡j; V  

1
p  [ hLb T w¯’i _v‡K] 

ev, pV = K   [ K GKwU aªæeK ] 

 

cixÿ‡Y mivmwi M¨v‡mi AvqZb I Pvc cwigv‡ci hš¿cvwZi myweav bv _vKvq Avgiv GKwU mylg b‡ji g‡a¨ Ave× 

M¨vm (evqy) wb‡q †h me ivwki AvqZb I Pv‡ci mgvbycvwZK Zv gvc‡Z cvwi| Ges Zv †_‡K e‡q‡ji m~ÎwUi 

mZ¨Zv hvPvB Ki‡Z cvwi|  

aiv hvK, GKwU mylg b‡ji g‡a¨ Ave× M¨v‡mi AvqZb V = πr2h  [GLv‡b r b‡ji wfZ‡ii e¨vmva© Ges h e× 

M¨vm ¯Í‡¤¢i D”PZv ] 

 

AZGe  Dc‡ii mgxKiYwU‡K †jLv hvq  p πr2h = K     

ev,  p 2

1P Kh
r




K 

 

bjwU mylg e‡j r aªæe| π GKwU aªye| A_©vr πr2
 aªæe|  

 

∴   p h = K     [ K  bZzb aªæeK ]    

∴  mgvbycv‡Zi wbq‡g  p 1P
h

   |  

 

hš¿cvwZ t  e‡q‡ji hš¿, cvi`, dv‡bj Ges e¨v‡ivwgUvi 

 

h‡š¿i eY©bv t GKwU GKgyL e× Ges Ab¨ gyL †Lvjv mylg e¨v‡mi 

GKwU  U AvK…wZ KvP bj| GKwU Kv‡Vi †d«‡gi Dci Dj¤f̂v‡e 

`vuo Kiv‡bv b‡ji gy³ cÖvšÍ †_‡K e× cÖvšÍwU A‡cÿvK…Z wbPz| gy³ 

cÖvšÍ w`‡q cvi` †X‡j w`‡j b‡ji e× cÖv‡šÍ wbw ©̀ó cwigvY (f‡ii) 

evqy Ave× n‡q hvq| Dfq b‡ji cvi` Í̄‡¤¢i D”PZv cwigv‡ci 

Rb¨ b‡ji cv‡k Dj¤̂fv‡e GKwU wgUvi †¯‹j mshy³ Kiv _v‡K|  

 

Kv‡Ri aviv t  

   
wPÎ 9. 6 e‡q‡ji hš¿ 

1. cixÿvi ïiæ‡Z e¨v‡ivwgUvi †_‡K evqygÛ‡ji Pvc †`‡L wbb Ges †iKW© Kiæb| 

2. e‡q‡ji hš¿wUi †Lvjv gy‡L dv‡bj jvwM‡q b‡ji g‡a¨ ax‡i ax‡i wKQzUv cvi` Xvjyb hv‡Z e× b‡j wKQzUv 

evZvm AvUKv c‡o| 

3. e× Ges †Lvjv Dfq b‡ji cvi` ¯Í‡¤¢i D”PZvi cvV wbb| †WUv wk‡U †iKW© Kiæb|  

cvV-9.6 

h2 

h1 
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4. hLb Dfq b‡ji cvi` Í̄‡¤¢i D”PZv mgvb n‡e ZLb e× b‡ji (Ave×) evqy Pvc evqygÛ‡ji Pv‡ci mgvb 

n‡e|  

5. Avevi dv‡b‡ji mvnv‡h¨ b‡ji g‡a¨ ax‡i ax‡i wKQzUv cvi` Xvjyb Ges Dfq b‡ji cvi` Í̄‡¤¢i D”PZvi 

cvV wbb|  

6. 5 bs aviv AbymiY K‡i GKUz GKUz K‡i cvi` Xvjyb Ges cÖ‡Z¨KwU cvV †iKW© Kiæb| Gfv‡e Kg c‡ÿ 

10 wU cvV wbb|   

 

cixÿY cÖvß djvd‡ji †WUv wkU 

 

   e¨‡ivwgUvi †_‡K evqygÛjxq Pvc p .........mm,  e× b‡ji kx‡l©i D”PZv a  ........mm 
cvV 

msL¨v 

e× b‡ji 

cvi‡`i 

D”PZv, 

h1  

†Lvjv b‡ji 

cvi‡`i 

D”PZv, 

h2  

D”PZvi 

e¨eavb 

(h2 - h1)  

†gvU Pv‡ci 

cwigvY 

P = p+(h2 - h1) 
 

e× b‡ji 

kx‡l©i 

D”PZv 

a  

Ave× M¨vm 

¯Í‡¤¢i D”PZv 
h = (a –h1)  

 

Ph 

 mm mm mm mm Hg mm mm 

 

1        

2        

3        

4        

5        

6        

7        

8        

9        

10        

 

djvdj:  

(K) †WUv wk‡U QK Abyhvqx wnmve K‡i Pvc I ˆ`‡N©i ¸Ydj GKwU aªæe msL¨v  Zv †`Lvb| 

(L)  †WUv wmU †_‡K p ebvg h A_ev p ebvg  †h‡Kv‡bv GKwU †jL wPÎ A¼b Kiæb|  

(M) †jL wPÎ ỳwU h_vµ‡g wPÎ 9.7  Ges  9.8 Gi Abyiƒc n‡e|                           
             

       

 

wPÎ 9.7  p ebvg h bgybv †jL  

 

wPÎ 9.8 p ebvg  bgybv †jL   

1P
h



1P
h



Y 

O X 

p 

h 

p 

 
1P
h



Y 

O X 
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mZK©Zv t 

 

1. †evZj †_‡K b‡j cvi` Xvjv Ges cixÿvi †k‡l cybivq cvi` †evZ‡j ¯’vbvšÍ‡ii KvR AZ¨šÍ mZK©Zvi mv‡_ 

Ki‡Z n‡e| KviY cvi` †ek `vgx c`v_©, Z¡‡Ki Rb¨ ÿwZKi| ZvQvov GwU †ek fvwi I wcw”Qj|  

2. h‡š¿i U bjwU me mgq †hb Lvov ev Djø¤ ̂Ae ’̄vq _v‡K| 

3. me mgq cvi` ¯Í‡¤¢i Dcwi Z‡ji cvV †bIqv DwPr|  

4. cÖwZwU cv‡Vi Av‡M cvi` Í̄‡¤¢i Ae ’̄vb myw¯’Z nIqvi Rb¨ 2 wgwbU K‡i mgq w`b|  

 

Av‡jvPbv t 

 

1. GB cixÿYwU‡Z cÖhy³ Pv‡ci cwie‡Z© cvi` ¯Í‡¤¢i D”PZv (mm Hg) Ges AvqZ‡bi cwie‡Z© b‡ji g‡a  ̈

Ave× M¨vm Í̄‡¤¢i ˆ`N©̈  ev D”PZvi (mm) cwigv‡ci Zzjbv Kiv n‡q‡Q|  G‡ÿ‡Î MvwYwZK m~Î e¨envi K‡i 

mm Hg  GKK‡K  Nm-2
 ev Pa, GK‡K iƒcvšÍi Kiv hvq| Abyiƒcfv‡e ¯øvBW K¨vwjcv‡m©i mvnv‡h¨ b‡ji 

Af¨šÍixY e¨vmva© cwigvc K‡i πr2h m~‡Îi mvnv‡h¨ AvqZb wbY©q Kiv hvq| AZci mivmwi Pvc I AvqZ‡bi 

m¤úK© ’̄vc‡bi  djvdj MYbv Kiv †h‡Z cv‡i| 

 

2. wewfbœ j¨ve‡iUwi‡Z Ave× M¨v‡mi Dci cÖhy³ Pvc cwigvc I AvqZb cwieZ©‡b mivmwi cvV †bqvi wewfbœ 

wWRvB‡bi e‡q‡ji hš¿ cvIqv hvq| †m¸‡jv e¨envi K‡i mivmwi  pV=K -Gi mZ¨Zv hvPvB Kiv hvq|   
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 e¨envwiK-10 t wbDU‡bi kxZjxKiY m~‡Îi mvnv‡h¨ Zi‡ji 

Av‡cwÿK Zvc wbY©q   

Determination of Specific Heat of Liquids by Newton's Law of Cooling 
    

 

D‡Ïk¨ 

 

 

G cvV †k‡l Avcwb-  

 wbDU‡bi kxZjxKiY m~Î cÖ‡qvM K‡i GKwU Zij c`v‡_©i Av‡cwÿK Zvc wbY©q Ki‡Z cvi‡eb|   

 

 

ZË¡ (Theory):    
wbDU‡bi kxZjxKiY m~ÎwU n‡jv, †Kv‡bv e¯‘i Zvc eR©‡bi nvi e¯‘ Ges Zvi cvwicvwk¦©‡Ki ZvcgvÎvi 

cv_©‡K¨i mgvbycvwZK| A_©vr hw` GKvwaK Zij c`v_©‡K GKB cvwicvwk¦‡K©i mv‡c‡ÿ  GKwU wbw ©̀ó ZvcgvÎv 

†_‡K Aci GKwU wbw ©̀ó ZvcgvÎv ch©šÍ kxZj n‡Z †`qv nq Zv n‡j Zv‡`i cÖ‡Z¨‡Ki Zvc eR©‡bi nvi mgvb n‡e|  

 

cvwicvwk¦©K ej‡Z DËß Zi‡ji ZvcgvÎv, †h cv‡Î ivLv nq Zij c`v_© Zvi ZvcgvÎv, Dcv`vb, Zi‡ji Zvc 

eR©‡bi †ÿÎdj, A_v©r Zij c~Y© cv‡Îi †`qvj Ges Zi‡ji Dc‡ii gy³ Z‡ji †ÿÎdj‡K eySvq| ZvB Gme 

wbqvgK AcwiewZ©Z †i‡L Av‡cwÿK Zvc Rvbv GKwU Zi‡ji Zvc eR©b nv‡ii mv‡_ AÁvZ Av‡cwÿK Zvc wewkó 

GKwU Zi‡ji Zvc eR©b nvi mgxK…Z K‡i AÁvZ Av‡cwÿK Zv‡ci gvbwU wbY©q Kiv hvq|  

aiv hvK m1 kg f‡ii I s1Jkg-1K-1 Av‡cwÿK Zv‡ci K¨vjwiwgUv‡i ivLv  s Jkg-1K-1  Av‡cwÿK Zv‡ci  M 
kg Zi‡ji ZvcgvÎv 1 †_‡K  2 †Z †b‡g Avm‡Z  t1 †m‡KÛ mgq jv‡M| Zvn‡j G †ÿ‡Î K¨vjwiwgUvi  Ges 

Zij KZ„©K Zvc eR©‡bi nvi n‡e,  

          

1 1 1 2

1

( )( )Ms m s
t

  

   

GLb GKB K¨vjwiwgUv‡i H Zij c`v‡_©i mg AvqZ‡bi m2 kg f‡ii I s2 Jkg-1K-1 Av‡cwÿK cvwbi ZvcgvÎv 

GKB cwigv‡Y 1 †_‡K  2 †Z †b‡g Avm‡Z  t2 †m‡KÛ mgq jv‡M| Zvn‡j G †ÿ‡Î K¨vjwiwgUvi  Ges cvwb 

KZ…©K Zvc eR©‡bi nvi n‡e,  

2 2 1 1 1 2

2

( )( )m s m s
t

  

 

kxZjxKi‡Yi kZ©vejx GKB _vKvq Zij Ges cvwbi Zvc eR©‡bi nvi mgvb n‡e| A_©vr, 

 
1 1 1 2 2 2 1 1 1 2

1 2

( )( ) ( )( )Ms m s m s m s
t t

     


 

∴    1
1 1 2 2 1 1

2

1 ...........ts m s m s m s
M t

 
   

 
    ......   .... ......  .......... ....... ......(9.32) 

Avgiv Rvwb cvwbi Av‡cwÿK Zvc s2 = 4200 Jkg-1K-1 | cixÿ‡Yi mvnv‡h¨ Dc‡ii mgxKi‡Yi Wvb w`‡Ki 

†WUvmg~n msMÖn K‡i AÁvZ Av‡cwÿK Zvc s wbY©q Kiv hv‡e| 

  

cvV-9.7 
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hš¿cvwZ t  bvovwbmn K¨vjwiwgUvi, _v‡g©vwgUvi, cvwb, Zij, wbw³, ÷cIqvP, Zvc wb‡ivaK ev·  wÎc` ÷¨vÛ, 

ZviRvwj, weKvi I evY©vi|  

 

Kv‡Ri aviv t  

 

1. bvovwbmn K¨vjwiwgUvi wU‡K cwi®‹vi I ï®‹ K‡i fi (m1) gvcyb Ges †iKW© Kiæb| Gici G‡K Zvc 

wb‡ivaK  ev‡·i g‡a¨ ewm‡q w`b|  

  

2. GKwU weKv‡i K¨vjwiwgUv‡ii †gvUvgywU `yB Z…Zxqvsk fwZ© Ki‡Z cv‡i G‡ZvUv AvqZ‡bi cvwb wb‡q 

Zvc w`‡Z _vKzb| _v‡g©vwgUv‡ii evjewU cvwbi g‡a¨ Wzwe‡q ivLyb Ges cvwbi ZvcgvÎvi w`‡K jÿ¨ 

ivLyb|  

 

3. cvwbi ZvcgvÎv KÿZvcgvÎv †_‡K †gvUvgywU  25C ev 30C ch©šÍ D”P ZvcgvÎvq DËß Kiæb Ges 

`ªæZ DËß cvwb K¨v‡jvwiwgUv‡ii g‡a¨ †X‡j w`‡q Zvc wb‡ivaK ev‡·i XvKbv eša K‡i w`b| †Kej 

XvKbvi wQ`ª w`‡q _v‡gv©wgUv‡ii KvÛwU Ges bvovwbwUi nvZj evB‡i _vK‡e| bvovwb w`‡q wfZ‡ii 

cvwb bvo‡Z _vKzb Ges 1 wgwbU cici _v‡g©vwgUv‡ii cvV †iKW© Ki‡Z _vKzb| 

 

4. cvwbi ZvcgvÎv Kÿ ZvcgvÎvq bv Avmv ch©šÍ Gfv‡e cÖwZ wgwb‡U ZvcgvÎvi cvV †iKW© Kiæb|  

 

5. cvwb kxZj n‡q hLb Kÿ ZvcgvÎvq Avm‡e ZLb cvwb I bvovwbmn K¨vjwiwgUviwUi fi (m2) 
cwigvc Kiæb| Ges †iKW© Kiyb Ges cvwbi fi, (m2 - m1)  = m2 wbY©q Kiæb| 

 

6. Gici K¨vjwiwgUvi †_‡K cvwb †d‡j GwU‡K Avevi ï®‹ K‡i VvÛv K‡i cybivq Zvc wb‡ivaK ev‡·i 

g‡a¨ ewm‡q w`b|  

 

7. Gevi weKviwU‡Z mgcwigvY cixÿYxq Zij wb‡q GKB fv‡e DËß Kiæb| Zi‡ji ZvcgvÎv cvwbi 

D”P ZvcgvÎvi mgvb ZvcgvÎvq †cŠuQvb gvÎ G‡K GKBfv‡e K¨jwiwgUv‡ii g‡a¨ †X‡j w`‡q Zvc 

wb‡ivaK ev‡·i XvKbv eša K‡i w`b| Av‡Mi g‡Zv XvKbvi wQ ª̀ w`‡q _v‡gv©wgUv‡ii KvÛ Ges 

bvovwbi nvZj evB‡i _vK‡e| bvovwb w`‡q wfZ‡ii Zij bvo‡Z _vKzb Ges 1 wgwbU cici 

_v‡g©vwgUv‡ii cvV †iKW© Ki‡Z _vKzb |  

 

8. Zi‡ji  ZvcgvÎv Kÿ ZvcgvÎvq bv Avmv ch©šÍ Gfv‡e cÖwZ wgwb‡U ZvcgvÎvi cvV †iKW© Kiæb|  

 

9. GKBfv‡e Zi‡ji ZvcgvÎv Kÿ ZvcgvÎvq †cŠuQv‡j bvovwb I Zijmn K¨vjwiwgUv‡ii fi (M ) 
cwigvc K‡i Zi‡ji fi (M ) wbY©q Kiæb| me cixÿYxq †WUv †iKW© Kiæb|  

 

 

cixÿY cÖvß djvd‡ji †WUv wkU 

 

1. bvovwbmn K¨vjwiwgUv‡ii fi,  m1 = --------kg 

2. K¨vjwiwgUv‡ii Dcv`v‡bi Av‡cwÿK Zvc, s1  = ---------Jkg-1K-1 
 

3. bvovwbmn K¨vjwiwgUvi I cvwbi fi  m2 = ---------kg 

4. cvwbi fi, m2 = m2- m1 = ---------kg  

5. bvovwbmn K¨vjwiwgUvi I Zi‡ji fi  M  = ---------kg 

6. Zi‡ji fi, M  = M - m1 = ---------kg  

7. cvwbi Av‡cwÿK Zvc  s2 = 4200 Jkg-1K-1
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mgq ZvcgvÎvi QK 

 

mgq wgwb‡U 0 1 2 3 4 5 6 7 8 9 10 
cvwbi 

ZvcgvÎv   

           

Zi‡ji 

ZvcgvÎv C 

           

 

GKwU QK KvM‡R myweav g‡Zv GKK wb‡q X-A‡ÿ 

mgq Ges Y-A‡ÿ ZvcgvÎv ewm‡q cvwb I Zi‡ji 

Rb¨ `ywU †jL A¼b Kiyb| Y-A‡ÿi Dci †h 

†Kv‡bv myweavg‡Zv `ywU ZvcgvÎv  1 I 2 wPwýZ 

K‡i H we› ỳ `ywUi ga¨ w`‡q X-A‡ÿi mgvšÍivj 

`ywU †iLv Uvbyb| aiv hvK, 1 Gi †iLvwU cvwbi 

†jLwU‡K A we›`y‡Z Ges Zi‡ji †jLwU‡K B 

we›`y‡Z †Q` Kij| 2 Gi †iLvwU cvwbi †jLwU‡K  

C Ges Zi‡ji †jLwU‡K D we› ỳ‡Z †Q` Kij| 

Zvn‡j  B I D Gi ga¨eZx©  `~iZ ¡ mgq t1 Ges A 

I C we› ỳi  ga¨eZx© `~iZ¡ mgq t2 wb‡ ©̀k Ki‡e|  

 
     
 

wPÎ 9.9 

   

wnmve I djvdj: (†jL †_‡K) 

        1 ---C †_‡K  2 ---C ZvcgvÎvq kxZj n‡Z cvwbi mgq jv‡M t2 = --- wg. = ---  †m.     

1 ---C †_‡K  2 ---C ZvcgvÎvq kxZj n‡Z Zi‡ji mgq jv‡M t1 = --- wg. = ---- †m. 

  

∴     1
1 1 2 2 1 1

2

1 .t
s m s m s m s

M t
 

   
 

   

= -------------   Jkg-1K-1
 

 

mZK©Zv t 

1. Zij Ges cvwbi AvqZb †hb mgvb nq †m w`‡K jÿ¨ ivL‡Z n‡e|  

2. _v‡g©vwgUvi Ges bvovwbi Rb¨ wQ ª̀ hy³ XvKbv w`‡q Zvc  wb‡ivaK ev·wU‡K XvK‡Z n‡e| G‡Z Zv‡ci 

AcPq n‡e bv|  

3. ev¯úxfe‡bi d‡j hv‡Z cvwb ev cixÿYxq Zij ev®ú n‡q D‡o †h‡Z bv cv‡i †m Rb¨ cvwb ev 

Zi‡ji m‡e©v”P ZvcgvÎv 50C †_‡K 55C Gi g‡a¨ ivLv DwPr| 

 

 

 

Y 

O X 
t2 

t1 



c`v_© 1g cÎ BDwbU 9 

Zvc I M¨vm  365 

 

P~ovšÍ g~j¨vqb 

 

K. mvaviY eûwbe©vPbx cÖkœ t 

mwVK DË‡ii cv‡k wUK ()  wPý w`b| 

1| †h ZvcgvÎvq †Kv‡bv wbw ©̀ó AvqZ‡bi evqy Gi g‡a¨ Aew ’̄Z Rjxq ev®ú Øviv m¤ú„³ nq †mB ZvcgvÎv‡K Kx 

ejv nq ?  

 

(K) ùzUbv¼   (L)  wngv¼  
(M) Mjbv¼   (N) wkwkiv¼ 

 

2| M¨v‡mi MwZ ZË¡ Abymv‡i †Kvb ZvcgvÎvq mKj M¨v‡mi MwZ kw³ k~b¨ nq?  

(K)  0 C   (L)   0K 
(M)  0 K   (N)  273 K 
 

3| †h ZvcgvÎvq cÖgvY Pv‡c eid M‡j cvwb‡Z cwiYZ nq Zv‡K Kx ejv nq?  

(K) ùzUbv¼   (L)  wngv¼  
(M) Mjbv¼   (N)  wkwkiv¼ 

4| T ZvcgvÎvq Av`k© M¨v‡mi †ÿ‡Î AYyi Mo MwZ kw³ KZ?  

(K) 

2
3

RT    (L)  23
2

RT   

(M) 

43
2

RT    (N)  

3
2

RT  

5| ZvcgvÎv AcwiewZ©Z †i‡L †Kv‡bv M¨v‡mi Pvc cwieZ©b Ki‡j Kx N‡U?

 

 

(K) AvqZb e„w× cvq  (L)  AvqZb n«vm cvq 

(M) AvqZb AcwiewZ©Z _v‡K (N) AvqZb e¨ Í̄vbycv‡Z cwiewZ©Z nq   

L. eûc`x mgvwßm~PK eûwbe©vPbx  cÖkœ t 

1| cÖgvY Pv‡ci Av`k© gvb - 

i. mgy`ª mgZ‡j 45Aÿvs‡k evqy gÛj †h Pvc wbwY©Z nq 

ii. 273 K ZvcgvÎvq evqy gÛj †h Pvc wbwY©Z nq 

iii. 76 cm D”PZvi ï®‹ I weï× cvi` Í̄¤¢ †h Pvc cÖ‡qvM K‡i 

†KvbwU mwVK ? 

(K)  i   (L)  i  I ii  (M) ii I iii  (N) i, ii I iii  
 

2| fx‡bi miY m~‡Îi wfwË n‡jvÑ 

i. ZvcMwZwe`¨vi ZË¡ 

ii. e ‘̄i wewKiY RwbZ Zvc eR©‡bi nvi  

iii. K…ò e ‘̄i eY©vjx‡Z wewfbœ Zi½ ˆ`‡N©̈ i Rb¨ kw³ e›Ub 

 †KvbwU mwVK ? 

          (K)  i   (L)  i  I ii  (M) ii I iii  (N) i, ii I iii  
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3| weKxY© Zvc kw³i ˆewkó¨ n‡jvÑ 

i. weKxY© Zv‡ci kw³ mÂvj‡bi Rb¨ Ro gva¨g cÖ‡qvRb nq bv 

ii. weKxY© Zvc kw³ ZvwoZPz¤K̂xq Zi½| 

iii. weKxY© Zvc kw³ wecixZ eMx©q m~Î †g‡b P‡j|  

 

†KvbwU mwVK ? 

      (K)  i   (L)  i  I ii  (M) ii I iii  (N) i, ii I iii  
 

M. Awfbœ Z_¨ wfwËK eû wbe©vPbx  cÖkœ t 

wb‡Pi e‡·i Z_¨¸‡jv co–b Ges 1-4 b¤̂i cÖ‡kœœi mwVK DËiwU‡Z wUK w`b| 

 

 

 

 

1| †h cÖwµqvq m~h© ‡_‡K Zvc cw_ex‡Z †cŠu‡Q Zvi bvg Kx ?  

(K) cÖwZmiY    (L) cÖwZdjb 

(M) wewKiY    (N) AceZ©b  

2| weKxY© Zv‡c †Kvb ˆewkó¨wU bvB ?  

(K) e ‘̄i Dci c‡o cÖwZdwjZ nq  (L) e ‘̄i Dci ci‡j cÖwZmwiZ nq 

(M) wecixZ eMx©q m~Î †g‡b P‡j     (N) Ro gva¨‡gi ga¨ w`‡q Mgb K‡i bv   

3| Av`k© K…òe¯‘i Dci AvcwZZ Zvc kw³ Kx nq? 

(K) AvswkK †kvwlZ nq   (L) m¤ú~Y© †kvwlZ nq   

(M) m¤ú~Y© cªwZdwjZ nq    (N) AvswkK cÖwZdwjZ nq   

4| Ro gva¨‡gi ga¨ w`‡q weKxY©  Zvc ?  

(K) gva¨g‡K DËß K‡i bv   (L) †Kvb †Kvb gva¨g‡K Drß K‡i    
(M) gva¨g‡K DËß K‡i             (N) Ro gva¨‡gi ga¨ w`‡q Zvc weKxY© nq bv   

 

N. m„Rbkxj cÖkœ t 1 

wb‡Pi  e‡·i Aby‡”Q`wU co–b| Ges Aby‡”Q` †k‡li cÖkœ̧ wji DËi w`b| 

 

 

 

 

 

cÖkœ t (K) wkwkiv¼ Kv‡K e‡j ? 1 

(L) ZvcgvÎv wkwkiv‡¼ †cŠuQv‡j wkwki c‡o †Kb? e¨vL¨v Kiæb|  2 

m~h© †_‡K  wbqZ Zvc Ges Av‡jv c„w_ex‡Z †cŠu‡Q| m~h© Ges c„w_exi g‡a¨ gnvk~b¨ weivRgvb| c„w_ex c„ô msjMœ 

Lye mvgvb¨ ¯’v‡b evqy Av‡Q| evwK wekvj `~iZ¡UzK Ry‡o †Kv‡bv Ro c`v_© ev e ‘̄ KYv bvB| wKš‘ Av‡jv Ges Zvc 

ZvwoZ‡PŠ¤̂K Zi½ e‡j c„w_ex‡Z Avm‡Z †Kv‡bv mgm¨v nq bv| c„w_ex‡Z Av‡jv bv †cŠuQv‡j Rxe‡bi Aw Í̄Z¡ 

m¤¢e wQj bv| Avgv‡`i mKj kw³ Ges Rxe‡bi g~j Drm m~h©| 

ïå‡`i emvi N‡ii †`qv‡j Zvi eo fvB GKwU _v‡gv©wgUvi Szwj‡q †i‡L‡Qb| ïå weKv‡j †`Lj  ZvcgvÎv 

28C| mÜ¨vq ZvcgvÎv K‡g  12C n‡jv| iv‡Z wKQzÿ‡Yi g‡a¨ H ’̄v‡bi ZvcgvÎv AviI K‡g †Mj| `v`v 

ej‡jb  12 C AvR‡Ki wkwkiv¼| Gÿzwb  wkwki cov ïiæ n‡e| ïå Rvbvjv w`‡q †`Lj mwZ¨ wKQzÿ‡Yi 

g‡a¨B evB‡i dzj Mv‡Qi cvZvi c‡i wkwki Rg‡Q| 
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(M) hLb †Kv‡bv ¯’v‡bi evqyi wkwkiv¼ 12 C, Av‡cwÿK Av`ª©Zv 80% ZLb evqyi ZvcgvÎvq   m¤ú„³ 

Rjxq ev‡®úi Pvc KZ n‡e ? wbY©q Kiæb|  3 

 [ 12 C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc = 10.52mm ]    
(N) Avgv‡`i †`‡k kir †ngšÍ Kv‡j iv‡Z wkwki c‡o wKš‘  MÖx®§ ev el©v Kv‡j wkwki c‡o bv †Kb- e¨vL¨v 

Kiæb|  4 

 

m„Rbkxj cÖkœ t 2 

wb‡Pi Aby‡”Q`wU co–b| Ges Aby‡”Q` †k‡li cÖkœ̧ wji DËi w`b| 

 

 

 

 

 

 

 

 

cÖkœ t   (K) e‡q‡ji m~ÎwU eY©bv Kiæb| 1 

(L) D`vniYmn  e‡q‡ji m~ÎwUi e¨vL¨v w`b| 2 

(M) 27C ZvcgvÎvq Ges 5105 Pa  Pv‡c †Kv‡bv M¨v‡mi AvqZb 100 cm3
| 60C ZvcgvÎvq I 

10105 Pa  Pv‡c Gi AvqZb KZ n‡e ?  3 

(N) myiwf AviI eo n‡e †f‡e †ejybwU mviv w`b †iv‡` †i‡L w`j| †ejybwUi `ycyi ch©šÍ †iv‡` _vK‡j  wK 

cwiYwZ n‡e ? Avcbvi wPšÍvi ¯ĉ‡ÿ hyw³ w`b|  4 

 
O. mswÿß DËi cÖkœ t 

1| e‡q‡ji m~ÎwU wee„Z Kiæb| 

2| Pvj©‡mi m~ÎwU wee„Z Kiæb| 

3| Pvcxq m~ÎwU wee„Z Kiæb| 

4| cig k~b¨ ZvcgvÎv ej‡Z Kx eySvq, wjLyb| 

5| Av`k© M¨vm Kx, wjLyb| 

6| Av`k© M¨vm mgxKiYwU wjLyb|  

7| cÖgvY ZvcgvÎv I cÖgvY Pvc ej‡Z wK eySvq, wjLyb| 

8| mve©Rbxb M¨vm aªæeK Kx, wjLyb| 

9| m¤ú„³ ev®ú Pv‡ci msÁv w`b| 

10| wkwkiv¼ Kv‡K e‡j|  

11|  cig Av`ª©Zv Kx, wjLyb| 

    12| Av‡cwÿK Av`©ªZvi msÁv w`b| 

 

P. wek` DËi cÖkœ t 

1| Pvj©‡mi m~ÎwU wee„Z Kiæb Ges GB m~Î †_‡K cÖgvY Kiæb †h, w ’̄i Pv‡c M¨v‡mi AvqZb cig ZvcgvÎvi 

mgvbycvwZK| 

2| M¨v‡mi m~Îvejx wee„Z Kiæb|  

MZ Kvj mÜ¨vq myyyifxi †QvU fvBGi Rb¥ w`b Dcj‡ÿ¨ N‡ii †`qv‡j A‡bK¸‡jv †ejyb Szjvb n‡q wQj|  

mKv‡j D‡V mevB †`L‡jb †ewki fvM †ejyb Pzc‡m †M‡Q| myifx Zvi eo †evb‡K ejj- Ôm¤¢eZ †ejyb¸‡jv 

wjK n‡q evZvm †ewo‡q †M‡Q|Õ myiwfi gvgv I‡`i K_vevZ©v ïbwQ‡jb| ej‡jb- ÔZvB eywS, Av”Qv GKUv 

Pzc‡m hvIqv †ejyb eviv›`vi †iv‡` †i‡L G‡mv †Zv| myiwf GKwU †ejyb eviv›`vi †iv‡` †i‡L G‡jv| Avav N›Uv 

c‡i gvgv ej‡jb Òmyiwf, †iv‡` ivLv †ejybwU Avb‡ZvÓ| myiwf †ejybwU Avb‡Z †h‡q †`Lj GwU Avi Pzcmv‡bv 

bvB| Av‡Mi w`‡bi g‡Zv eo n‡q †M‡Q| AvevK n‡q myiwf ejj ÒKx gvgv, g¨vwRK!Ó gvgv ej‡jb bv GwU 

e‡q‡ji m~Î|  
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3| Av`k© M¨v‡mi †ÿ‡Î †`Lb †h  pV =  aªæe|  

4| Av`k© M¨v‡mi †ÿ‡Î  pV=nRT m¤úK©wU cÖwZcv`b Kiæb|  

5| †Kv‡bv ’̄v‡bi Av‡cwÿK Av ª̀©Zv Kx Kx Kvi‡Yi Ici wbf©ikxj|  

6| Avgv‡`i ¯”̂Q›`‡eva A‡bKvs‡k Av‡cwÿ Av ª̀©Zv Øviv cÖfvweZ Ñ e¨vL¨v Kiæb| 

7|  kxZKvj †_‡K el©vKv‡j wfRv Kvco ïKv‡Z †ewk mgq jv‡M †Kb? 

8| Av‡cwÿK Av`©ªZv wbY©‡qi GKwU c×wZ eY©bv Kiæb|  

 

Q. MvwYwZK mgm¨v t  

1| wbw`©ó f‡ii ï®‹ evqy‡K ZvcgvÎv AcwiewZ©Z †i‡L Pvc cÖ‡qv‡M msKzwPZ K‡i  GK PZz_©vsk AvqZb Kiv 

n‡jv| P~ovšÍ Pvc KZ n‡e ?  

2| 26C  ZvcgvÎvq Ges 5105 Pa Pv‡c †Kv‡bv M¨v‡mi AvqZb  90 cm3
| 65C  ZvcgvÎvq Ges 

10105 Pa Pv‡c AvqZb KZ n‡e ?  

3| †Kv‡bv ¯’v‡b GKw`b evqygÛ‡ji ZvcgvÎv 18.5 C Ges wkwkiv¼ 7.5C  wQj| G w`b evqyi Av‡cwÿK 

Av`©ªZv KZ wQj| wbY©q Kiæb|  

[7C, 8C , 14C  Ges 19C ZvcgvÎvq m¤ú„³ ev®ú Pvc h_vµ‡g 7.53, 8.50, 15.48 Ges 16.46 mm HgP] 

4| GKwU †MvjKvK…wZ K…òe¯‘i ZvcgvÎv  127C  | K…òe¯‘wUi me©vwaK kw³i wewKi‡Yi Rb¨ Zvi Zi½ ˆ`N©̈  

KZ n‡e? [ fx‡bi aªæe‡Ki gvb 2.9 10 -3 mK ] 

 

 

 

DËigvjv 

 

cv‡VvËi g~j¨vqb 9.1 t   1| (K)       2| (L)      3| (M)     4| (K)   5| (N) 

cv‡VvËi g~j¨vqb 9.2 t   1| (K)       2| (M)            3| (M)      4| (L)   5| (L)  

cv‡VvËi g~j¨vqb 9.3 t   1| (K)       2| (N)       3| (K)       4| (N)   

cv‡VvËi g~j¨vqb 9.4 t   1| (L)       2| (M)       3| (M)       4| (K)        5| (L) 

cv‡VvËi g~j¨vqb 9.5 t   1| (N)       2| (K)       3| (L)       4| (L)        5| (N) 

 

P‚ovšÍ  g~j¨vqb 

K. mvaviY eûwbe©vPbx cÖkœ t   1| (N)       2| (M)      3| (M)     4| (N)  5| (N)  

L. eûc`x mgvwßm~PK  eûwbe©vPbx cÖkœ t      1| (N)      2| (L)     3| (N) 

M. Awfbœ Z_¨ wfwËK eû wbe©vPbx  cÖkœ t     1|  (M)     2| (N)           3|(L)        4|(K) 

N. m„Rbkxj cÖkœ t-1 (K) Aby‡”Q` 9.4.2    (L) Aby‡”Q` 9.4.2  

                          (M) 13.15 mm  (N) wb‡R e¨vL¨v Kiæb| wUDU‡ii mnvqZv wbb|   

   m„Rbkxj cÖkœ t-2  (K) Aby‡”Q` 9.1.1   (L) Aby‡”Q` 9.1.1  

                          (M) 55.5 cm3
  (N) wb‡R e¨vL¨v Kiæb| wUDU‡ii mnvqZv wbb|   

 Q. MvwYwZK mgm¨v t 1| Avw` Pv‡ci Pvi ¸Y| 2| 50.87 cm3  3|  48.78%  4| 7.25 10 -6m   


