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Zvc I M¨vm 
  

f‚wgKv  
mvaviYZ Zvc cÖ‡qv‡M c`v_© cÖmvwiZ nq Ges Zvc Acmvi‡Y c`v_© m¼zwPZ nq| wKš—z Zvc cÖ‡qv‡M 
c`v‡_©i wZb Ae¯’vi cÖmviY GKB iKg nq bv| GKB ZvcgvÎv e„w×‡Z KwVb I Zij c`v‡_©i Zzjbvq 
M¨vmxq c`v‡_©i cÖmviY A‡bK †ewk nq| KwVb c`v‡_©i wbw`©ó AvKvi I AvqZb Av‡Q| ZvB Zvc cÖ‡qvM 
Ki‡j KwVb c`v‡_©i ˆ`N©̈  cÖmviY, †¶Î cÖmviY I AvqZb cÖmviY N‡U| Zij I M¨vmxq c`v‡_©i wbw`©ó 
AvKvi †bB| ZvB Zij I M¨v‡mi ïaygvÎ AvqZb cÖmviY N‡U| M¨v‡mi cÖmviY cv‡Îi cÖmvi‡Yi Zzjbvq 
A‡bK †ewk e‡j M¨v‡mi †¶‡Î cv‡Îi cÖmviY D‡c¶v Kiv hvq| wKš—z Zij c`v‡_©i †¶‡Î cv‡Îi cÖmviY 
we‡ePbv Ki‡Z nq|  

Avevi KwVb I Zij c`v‡_©i cÖmvi‡Yi †¶‡Î Pv‡ci D‡jL‡hvM¨ f‚wgKv †bB| wKš—z M¨v‡mi †¶‡Î Pv‡ci 
ZviZ‡g¨ ZvcgvÎv I AvqZ‡bi cwieZ©b N‡U| M¨v‡mi wbw`©ó AvKvi †bB| wbw`©ó AvqZbI †bB| hLb †h 
cv‡Î ivLv nq ZLb †m cv‡Îi AvKvi I AvqZb jvf K‡i| wKš—z wewfbœ cv‡Î GKB cwigvY M¨v‡mi Pvc 
wewfbœ nq| ZvB M¨v‡mi AvPiY Av‡jvPbv Ki‡Z n‡j ZvcgvÎv, Pvc I AvqZb G wZbwU ivwkB D‡jL 
Ki‡Z nq|  
 
G BDwb‡U Avgiv M¨v‡mi m~Î, Av`k© M¨vm mgxKiY, M¨v‡mi MwZZË¡, Mo‡eM, MoeM©‡eM, g~j Mo eM©‡eM, 
AvYweK †eM e›Ub, MwZZË¡ Abymv‡i M¨v‡mi Pvc, Mogy³ c_, ev®úPvc I Av ª̀©ZvwgwZ m¤ú‡K© Av‡jvPbv 
Ki‡ev|  
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cvV - 1  
M¨v‡mi m~Î, e‡qj I Pvj©‡mi m~‡Îi mgwb¦Z iƒc: Av`k© M¨vm mgxKiY| 
 
D‡Ïk¨  
G cvV †k‡l Avcwb - 
l   M¨v‡mi m~Î¸‡jv eY©bv Ki‡Z cvi‡eb, 
l   Av`k© M¨vm mgxKiY cÖwZcv`b Ki‡Z cvi‡eb, 
l   mve©Rbxb M¨vm aª“e‡Ki gvb wbY©q Ki‡Z cvi‡eb| 

 
11.1.1 M¨v‡mi m~Î (Gas Laws) 
M¨v‡mi Ae¯’v cÖKvk Kivi Rb¨ AvqZb, ZvcgvÎv I Pvc GB wZbwU ivwki gvb D‡jL Ki‡Z nq| GB 
wZbwU ivwki †h †Kvb GKwU w¯’i _vK‡j Ab¨ `ywU ivwki g‡a¨ m¤úK© wba©vwiZ nq| m¤úK©̧ wj wbw`©ó m~Î 
†g‡b P‡j| GB m~Î¸wj‡K M¨v‡mi m~Î e‡j| wb‡¤œ m~Î¸wj eY©bv Kiv n‡jv| 
(K) ZvcgvÎv w¯’i _vK‡j, wbw`©ó f‡ii M¨v‡mi AvqZb I Pv‡ci m¤úK© e‡q‡ji m~Î bv‡g cwiwPZ| 
(L) Pvc w¯’i _vK‡j wbw ©̀ó f‡ii M¨v‡mi AvqZb I ZvcgvÎvi g‡a¨ m¤úK© Pvj©‡mi m~Î bv‡g cwiwPZ|  
(M) AvqZb w¯’i _vK‡j wbw`©ó f‡ii M¨v‡mi Pvc I ZvcgvÎvi g‡a¨ m¤úK© Pv‡ci m~Î bv‡g cwiwPZ| G 
m~ÎwU‡K †iu‡bvi m~ÎI ejv nq|  

(K) e‡q‡ji m~Î (Boyle's law) t Bs‡iR weÁvbx ievU© e‡qj 1662 wLªóv‡ã G m~ÎwU Avwe®‹vi K‡ib| 
Zuvi bvgvbymv‡i G m~Î‡K e‡q‡ji m~Î ejv nq|  
m~Î t w¯’i ZvcgvÎvq wbw`©ó f‡ii M¨v‡mi AvqZb cÖhy³ Pv‡ci e¨¯—vbycvwZK|  
hw` w¯’i ZvcgvÎvq wbw`©ó f‡ii M¨v‡mi Pvc I AvqZb h_vµ‡g p I V  nq, Zvn‡j - 

V  
1
P  ----------------  (1) 

ev, PV = k (aª“eK)  -------------------------- (2) 
GLv‡b k GKwU mgvbycvwZK aª“eK hvi gvb M¨v‡mi fi I ZvcgvÎvi Dci wbf©i K‡i| hw` P1 , P2  I 
P3   Pv‡c wbw`©ó f‡ii M¨v‡mi AvqZb h_vµ‡g V1 , V2  I V3   nq  Zvn‡j - 

P1 V1  = P2 V2   = P3 V3   = aª“eK (K) ----------------------------(3) 

(L) Pvj©m Gi m~Î (Charles' law) t divmx weÁvbx Pvj©m 1787 wLª÷v‡ã G m~ÎwU Avwe®‹vi K‡ib| 
Zuvi bvgvbymv‡i G m~Î‡K Pvj©m Gi m~Î ejv nq|  

m~Î t w¯’i Pv‡c †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb cÖwZ wWMÖx †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi Rb¨ 0
0

 c 

ZvcgvÎvi AvqZ‡bi 
1

273  Ask e„w× ev n«vm nq|  

g‡b Kwi, w¯’i Pv‡c wbw`©ó f‡ii †Kvb M¨v‡mi AvqZb o°c ZvcgvÎvq Vo, 1°c ZvcgvÎvq V1, 2°c 
ZvcgvÎvq V2 
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 Pvj©m Gi m~Îvbymv‡i,  

V1  = V0 







1+
1

273   

ev,  V1  = V0 





273+1

273   

ev,  V1   = V0 
T1
273  -------------------------------------------- (4) 

GLv‡b T1  = cig †¯‹‡j ZvcgvÎv = (1
0
c  + 273) 

Abyiƒcfv‡e, 

Pvc AcwiewZ©Z †i‡L D³ M¨v‡mi ZvcgvÎv 2
0
C  n‡j Gi AvqZb  

V2  = V0 



1+

1
2732     

= V0 





273+2

273   = V0 
T2
273   ------------------------------------(5) 

mgxKiY (4) †K (5) Øviv fvM K‡i cvIqv hvq,  
V1
V2

   = 
T1
T2

    

ev,  
V1
T1

   = 
V2
T2

  

 VT  = aª“eK| 

V  T 
A_©vr Pvj©m Gi m~Î‡K wb¤œwjwLZfv‡e wee„Z Kiv hvq, 
w¯’i Pv‡c wbw`©ó f‡ii M¨v‡mi AvqZb Gi cig ZvcgvÎvi mgvbycvwZK|  

†iu‡bvi m~Î t AvqZb w¯’i _vK‡j cÖwZ wWMÖx †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi Rb¨ †Kvb wbw`©ó cwigvY 

M¨v‡mi Pvc 0
0
 c  ZvcgvÎvi Pv‡ci  

1
273   Ask h_vµ‡g e„w× ev n«vm cvq| 

g‡b Kwi, w¯’i AvqZ‡b 0
0
 c ZvcgvÎvq †Kvb wbw`©ó cwigvY M¨v‡mi Pvc = P0   Ges 1

0
c ZvcgvÎvq H 

M¨‡mi Pvc = P1   

Zvn‡j Pv‡ci m~Îvbymv‡i, 

P1  = P0 







1+ 
1
273   

 = P0 





273 + 1

273   
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ev,  P1  = P0 
T1
273         [ T1  = 1 + 273 ] 

ev, 
P1
T1

  = 
P0
273  ---------------------------------------  (6) 

Abyiƒcfv‡e AvqZb AcwiewZ©Z †i‡L D³ M¨v‡mi ZvcgvÎv 2
0
c n‡j Gi Pvc 

P2  = P0 



1+

1
2732     = P0 






273+2

273        

ev, P2  = P0 
T2
273          [  T2  = 273 + 2 ] 

ev, 
P2
T2

  = 
P0
273  ----------------------------------------------  (7) 

mgxKiY (6) I (7) †_‡K †jLv hvq,  
P1
T1

  = 
P2
T2

   

ev,  
P
T  = aª“eK 

 P  T 
AZGe, †iu‡bvi Pv‡ci m~Î‡K wb¤œwjwLZfv‡e wee„Z Kiv hvq: 
AvqZb w¯’i _vK‡j †Kvb wbw`©ó f‡ii M¨v‡mi Pvc Gi cig ZvcgvÎvi mgvbycvwZK| 
 

11.1.2 e‡qj I Pvj©‡mi m~‡Îi mgwb¦Z iƒc t Av`k© M¨vm mgxKiY  
g‡b Kwi, †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb, Pvc I cig ZvcgvÎv h_vµ‡g V, P I T | 

e‡qj Gi m~Îvbymv‡i, V
1
P , (hLb T  w ’̄i _v‡K) 

Pvj©m Gi m~Îvbymv‡i, V T ,(hLb P w ’̄i _v‡K) 
AZGe, 

 V  
T
P  , hLb me KqwU ivwk cwiewZ©Z nq| 

ev, V = K
T
P   

ev,  
PV
T   = K ------------------------------------------------- (8) 

ev, PV = KT ------------------------------------------------  (9) 

GLv‡b K GKwU aª“e msL¨v hvi gvb M¨v‡mi fi I GK‡Ki Dci wbf©ikxj|  

M¨v‡mi fi GK MÖvg AYy ev 1 mole n‡j G aª“eK‡K R A¶i Øviv cÖKvk Kiv nq| G‡K M¨vm aª“eK (gas 
constant) ejv nq|  
 



  c`v_© weÁvb 

BDwbU 11  c„ôv  263 

†m‡¶‡Î mgxKiY(8)-†K †jLv hvq,  
PV
T   = R 

ev, PV = RT  ----------------------------------------------- (10) 

GLv‡b V=1 mole M¨v‡mi AvqZb| wbw`©ó Pvc I ZvcgvÎvq †h †Kvb M¨v‡mi 1 mole GKB AvqZb `Lj 

K‡i| cix¶v K‡i †`Lv †M‡Q †h, ¯̂vfvweK ZvcgvÎv I Pv‡c 1 mole M¨vm 22.4  10-3  m3  AvqZb 
`Lj K‡i|  

1 mole  M¨v‡mi †¶‡Î  
PV
T    Gi gvb mKj M¨v‡mi †¶‡Î mgvb nq| ZvB, R = 

PV
T   ‡K mve©Rbxb ev 

wek¦Rbxb M¨vm aª“eK (Universal gas constant) ejv nq|  

hw` m  f‡ii †Kvb M¨v‡mi AvqZb V Ges H M¨v‡mi AvYweK fi M   nq, Zvn‡j 1 mole M¨v‡mi 

AvqZb n‡e  
M
m V 

AZGe †m†¶‡Î  

P. 
M
m  V  = RT  

ev, PV = 
m
M  RT 

ev, PV = nRT --------------------------------- (11) 

[GLv‡b n = †gvj msL¨v = 
M¨v‡mi fi (m)

 AvYweK fi (M)   

G mgxKiY e‡qj I Pvj©‡mi m~‡Îi mgwb¦Z iƒc Ges G‡K Av`k© M¨vm mgxKiY ejv nq|  

 
11.1.3 t ¯̂vfvweK ZvcgvÎv I Pv‡c M¨vm aª“eK, R Gi gvb wbY©q  
¯v̂fvweK Pvc, P = 101325 Nm-2  
¯v̂fvweK ZvcgvÎv, T = 273.15 K 

¯v̂fvweK ZvcgvÎv I Pv‡c 1 mole  M¨v‡mi AvqZb = 22.4  10
-3

  m3   

¯̂vfvweK ZvcgvÎv I Pv‡c, V = 22.4 10
-3

  m3   mole -1  

1 mole  M¨v‡mi Rb¨ Av`k© M¨vm mgxKiY,  PV = RT 

     ev,  R = 
PV
T   

      R = 
101325  22.4  10

-3

273.15         

 = 8.314 J mol-1  k-1  
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D`vniY  

1| w¯’i ZvcgvÎvq 105  N m-2   Pv‡c wbw`©ó f‡ii wKQy M¨v‡mi AvqZb 0.04 m3   

(K) 2 105  N m-2   Pv‡c M¨v‡mi AvqZb KZ n‡e (L) KZ Pv‡c M¨vmwUi AvqZb 0.08 m3  n‡e ? 

(K) aiv hvK, wb‡Y©q AvqZb V2  

e‡qj Gi m~Îvbymv‡i,  
PV = aª“eK, 
A_©vr P1 V1  = P2 V2  ------------------------------------  (1) 

GLv‡b, P1  = cÖv_wgK Pvc = 105  N m-2   

V1  = cÖv_wgK AvqZb = 0.04 m3   

P2  =  Pyovš— Pvc = 2  105  N m-2    

V2  =  P~ovš— AvqZb = ? 

1 bs mgxKiY †_‡K †jLv hvq, 

V2  = 
P1V1

P2
   

 = 
105  .04

2  105    = .02 m3  

 = 210-2  m3  

(L) aiv hvK, wb‡Y©q Pvc = P2  

e‡qj Gi m~Îvbymv‡i, PV = aª“eK| 
A_©vr  P1 V1  = P2 V2  

 105   0.04 = P2   0.08 

 P2  = 
105  0.04

0.08   = 
105

2   = 
100000

2   = 50000 = 5  104  N m-2  

Dt (K) 2  10-2 m3  

 (L) 5  104  N m-2  
 

2| wQwc AuvUv GKwU †evZ‡j ¯v̂fvweK Pv‡c 270  c ZvcgvÎvq wKQy M¨vm Av‡Q| †evZ‡ji ZvcgvÎv 570  c 
-G DbœxZ Ki‡j M¨v‡mi Pvc KZ n‡e? 

Avgiv Rvwb, 
P1V1

T1
  = 

P2V2
T2

  

GLv‡b, V1  = V2  = †evZ‡ji AvqZb 

P1  = cÖv_wgK Pvc = 1.01325  105  N m-2  

T1  = cÖv_wgK ZvcgvÎv = (27 + 273)K = 300K 
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T2  = Pyovš— ZvcgvÎv = (57 + 273)K = 330K 

P2   wb‡Y©q Pvc = ? 

 
P1
T1

  = 
P2
T2

   

ev, P2  = 
P1T2

T1
  

 = 
1.01325  105  330

300   Nm-2 

 = 1.11457  105  N m-2  

Dt 1.11457  105  N m-2  
 

3| w¯’i Pv‡c, 5  105  m3  AvqZb wewkó K‡¶i ZvcgvÎv 270  c  G DbœxZ n‡jv| Gi AvqZ‡bi  KZ 
Ask evZvm †ei n‡q hv‡e? 

Avgiv Rvwb,  
P1V1

T1
  = 

P2V2
T2

  

GLv‡b, P1  = P2   

  
V1
T1

  = 
V2
T2

  ---------------------------------------------- (1) 

GLv‡b,  

V1  = cÖv_wgK AvqZb = 5  105   m3   

T1  = cÖv_wgK ZvcgvÎv  = (27 + 273) = 300 

T2  = Pyovš— ZvcgvÎv = (37 + 273) = 310 

V2  = Pyovš— AvqZb = ?  

1 bs mgxKiY †_‡K †jLv hvq,  

V2  = 
V1  T2

T1
  = 

5  105  310
300   = 5.17  105  m3  

 V2   - V1  = 5.17  105   - 5  105   

 = 0.17  105   

 
V2 - V1

V1
   = 

0.17  105

5  105     = 
0.17

5    = 
34

1000      

Dt  
34

1000  Ask| 

 



GBP.Gm.wm †cÖvMÖvg   

Zvc I M¨vm  c„ôv  266 

mvims‡¶c  
e‡qj Gi m~Î t w¯’i ZvcgvÎvq wbw`©ó f‡ii M¨v‡mi AvqZb Gi Pv‡ci e¨¯—vbycvwZK|  

V  
1
P  

Pvj©m Gi m~Î t w¯’i Pv‡c wbw`©ó f‡ii M¨v‡mi AvqZb Gi cig ZvcgvÎvi mgvbycvwZK|  
V  T 
†iu‡bvi Pv‡ci m~Î t w¯’i AvqZ‡b wbw`©ó f‡ii M¨v‡mi Pvc Gi cig ZvcgvÎvi mgvbycvwZK|  
P  T 
Av`k© M¨vm mgxKiY t PV = RT  

mve©Rbxb M¨vm aª“eK R Gi gvb t 8.314J mol-1  k-1   

 
cv‡VvËi g~j¨vqb  
K. ˆbe¨©w³K cÖkœ t mwVK DË‡ii cv‡k wUK  wPý () w`b|  

1| †Kvb M¨v‡mi AvqZb V, ZvcgvÎv T Ges Pvc P| Gi ZvcgvÎv AcwiewZ©Z _vK‡j V  
1
P  

mgxKiYwU †Kvb m~Î †_‡K cvIqv hvq? 
 (K) Pvj©‡mi m~Î (L) †i‡ubvi Pv‡ci m~Î 
 (M) e‡q‡ji m~Î  (N) wbDU‡bi m~Î| 

2| †Kvb M¨v‡mi  AvqZb V, ZvcgvÎv T Ges Pvc P| Gi Pvc AcwiewZ©Z _vK‡j V  T mgxKiYwU 
†Kvb m~Î †_‡K cvIqv hvq ? 

 (K) e‡q‡ji m~Î (L) Pvj©‡mi m~Î 
 (M) Wvë‡bi m~Î  (N) mgb¦q m~Î 

3| †Kvb M¨v‡mi AvqZb V, ZvcgvÎv T Ges Pvc P| Gi AvqZb w¯’i _vK‡j PT  mgxKiYwU †Kvb 
m~Î †_‡K cvIqv hvq? 

 (K) A¨v‡fvM¨v‡Wªvi m~Î  (L) †i‡ubvi Pv‡ci m~Î 
 (M) e‡q‡ji m~Î  (N) Pvj©‡mi m~Î 

4| mve©Rbxb M¨vm aª“eK, R Gi gvb †KvbwU ? 

 (K) 8.234 J mole -1  K-1  (L) 8.341 J mole -1  K-1  

 (M) 8.314 J mole -1  K-1  (N)  8.413 J mole -1  K-1  
 
L. msw¶ß cÖkœ  
1| e‡qj Gi m~ÎwU eY©bv Ki“b|  
2| Pvj©m Gi m~ÎwU eY©bv Ki“b|  
3| †iu‡bvi Pv‡ci m~ÎwU eY©bv Ki“b|  
4| Av`k© M¨vm mgxKiYwU wjLyb|  
5| mve©Rbxb M¨vm aª“e‡Ki gvb wjLyb|  
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cvV 2  
M¨v‡mi MwZZË¡, Mo‡eM, Mo eM©‡eM, g~j Mo eM©‡eM, AvYweK †eM e›Ub|  
 
D‡Ïk¨  
G cvV †k‡l Avcwb  
l M¨v‡mi MwZZ‡Ë¡i †gŠwjK ¯x̂Kvh©̧ wj eY©bv Ki‡Z cvi‡eb,  
l Mo ‡eM, Mo eM© ‡eM I g~j Mo eM©‡eM e¨vL¨v Ki‡Z cvi‡eb, 
l AvYweK †eM e›Ub m¤^‡Ü ej‡Z cvi‡eb|  
 
welq e —̄z  
11.2.1 M¨v‡mi MwZZ‡Ë¡i †gŠwjK ¯̂xKvh©  
M¨v‡mi MwZZË¡ KZ¸wj †gŠwjK ¯x̂Kv‡h©i Dci cÖwZwôZ| 1857 wLª÷v‡ã K¬wmqvm cÖ_g GB ¯x̂Kvh©̧ wj 
eY©bv K‡ib | ¯x̂Kvh©̧ wj wb‡P D‡jL Kiv n‡jv| 
(1) cÖ‡Z¨K M¨vm AmsL¨ ¶z`ª ¶z`ª AYyi mgb¦‡q MwVZ| †Kvb GKwU M¨v‡mi mKj AYy GKB iKg; wewfbœ 
M¨v‡mi AYy wewfbœ| AYy¸‡jv GK ev GKvwaK cigvYy wb‡q MwVZ|  
(2) M¨vm AYy¸wj n‡”Q fiwe›`y ev fiKYv (Point mass)| G‡`i AvqZb M¨vm cv‡Îi AvqZ‡bi Zzjbvq 
AZ¨š— bMb¨| AYy¸wji AvKvi G‡`i ga¨Kvi `yi‡Z¡i Zzjbvq bMb¨| 
(3) M¨v‡mi AYy¸wj m¤ú~Y© w¯’wZ¯’vcK „̀p †MvjK Ges G†`i g‡a¨ †Kvb AvKl©Y ev weKl©Y ej †bB|  
(4) AYy¸wj wew¶ßfv‡e QyUvQywU Ki‡Q| G‡`i †e‡Mi gvb wewfbœ| 
(5) AYy¸wj ci¯ú‡ii mv‡_ Ges cv‡Îi †`qv‡ji mv‡_ av°v Lvq| msN‡l©i ga¨eZ©x mg‡q AYy¸wj 
mg‡e‡M mij‡iLvq P‡j| msNl©Kvj LyeB mvgvb¨| `ywU msN‡l©i ga¨eZ©x mg‡q GKwU AYy †h `~iZ¡ 
AwZµg K‡i Zv‡K gy³c_ e‡j| 
(6) †h‡nZz AYy¸wj m¤ú~Y© w¯’wZ¯’vcK †MvjK Giv wbDU‡bi MwZmyÎ †g‡b P‡j| ZvB msN‡l©i c~‡e© I c‡i 
G‡`i fi‡eM I MwZkw³ msiw¶Z _v‡K| cv‡Îi †`qv‡ji mv‡_ AYy¸wji av°vi `i“bB Pv‡ci m„wó nq| 
†h me M¨vm Dc‡iv³ ¯x̂Kvh©̧ wj  †g‡b P‡j †m me M¨vm‡K Av`k© M¨vm ejv nq| wKš—z me‡¶‡Î ev¯—e 
M¨v‡mi AvPiY Dc‡iv³ wbqgvbyhvqx nq bv|  
 
11.2.2 t Mo‡eM I g~j Mo eM©‡eM (Mean Velocity, and Root Mean Square 
Velocity)  
aiv hvK, wbw`©ó AvqZ‡bi GKwU Ave× cv‡Î GKwU M¨vm ivLv Av‡Q; M¨vm AYyi msL¨v N  Ges †Kvb 
gyn‚‡Z© AYy¸wji †eM h_vµ‡g C1 , C2 , ..................  CN  , Zvn‡j M¨vm AYy¸wji  

Mo‡eM (Mean Velocity) = 
_
C  = 

C1+C2+ ................ +CN
N   

MoeM©‡eM t †Kvb M¨v‡mi me AYyi †e‡Mi e‡M©i Mo‡K Mo eM©‡eM (Mean Square Velocity) ejv nq| 

AZGe, Mo eM©‡eM = 
_
c2  = 

C1
2+C2

2+............... +CN
2

N      

g~j Mo eM© †eM (Root Mean Square Velocity)  ev ms‡¶‡c R.M.S. †eM t Mo eM©‡e‡Mi eM©g~j‡K g~j 
Mo eM©‡eM ev R.M.S.†eM e‡j|  
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G‡K hw` C  Øviv cÖKvk Kiv nq Zvn‡j 

g~j Mo eM©‡eM, C =
_
c2 = 

C1
2+C2

2+...................... +CN
2

N   

g~j Mo eM©‡eM I Mo‡eM Gi gvb mgvb bq| wb‡P GKwU †QvU wnmv‡ei mvnv‡h¨ Zv †`Lv‡bv n‡jv|  
aiv hvK, wZbwU AYyi †eM h_vµ‡g 5 ms -1 , 10 ms -1  I 15 ms -1  

AZGe, G‡`i Mo‡eM = 
5+10+15

3   = 10 ms -1  

AYyi g~j Mo eM©‡eM = 
52+102+152

3    = 10.8 ms-1  

M¨v‡mi MwZZ‡Ë¡ Mo‡e‡Mi e¨envi †bB| ïaygvÎ g~~j Mo eM©‡eM (R.M.S. †eM)  e¨eüZ nq|  
 
11.2.3 t AvYweK †eM e›Ub  
M¨v‡mi AYy¸wj wewfbœ †e‡M wewfbœ w`‡K MwZkxj _v‡K| d‡j ci¯ú‡ii mv‡_ I cv‡Îi †`qv‡ji Mv‡q 
msNl© NU‡Q | ¯v̂fvweK Pv‡c I K¶ZvcgvÎvq cÖwZ Nb wgUvi M¨v‡m M¨vm AYy¸wji g‡a¨ msNl© msL¨v cÖwZ 

†m‡K‡Û cÖvq  10
9

 ;  msN‡l©i Kvi‡Y AYyi †e‡Mi gvb I w`K cwieZ©b nq| †Rgm K¬vK© g¨v·I‡qj M¨vm 
AYyi wew¶ß MwZ we‡ePbv K‡i AmsL¨ M¨vm AYyi g‡a¨ m¤¢ve¨ †eM e›U‡bi MvwYwZK  m~Î cÖ̀ vb K‡ib|  
cieZ©xKv‡j Rvg©vb c`v_©we` A‡Uv óvb© g¨v·I‡q‡ji GB †eM e›Ub m~Î cix¶vi mvnv‡h¨ cªgvY K‡ib| 
Zvi cix¶vjä djvdj g¨v·I‡q‡j wnmv‡ei mv‡_ PgrKvi fv‡e wg‡j hvq|  

 
wPÎ 11.1 

g¨v·I‡q‡ji †eM e›Ub m~Îvbyhvqx Aw¼Z †jLwPÎ 11.1 bs wP‡Îi g‡Zv| AYyi †eM e›Ub AYyi fi I 
ZvcgvÎvi Dci wbf©i K‡i| †Kvb wbw`©ó ZvcgvÎvq AYyi fi hZ Kg n‡e AwaK †eM m¤úbœ AYyi msL¨v 
ZZ †ekx n‡e| GKB ZvcgvÎvq wewfbœ M¨v‡mi AYyi MwZkw³ mgvb| AZGe nvév AYy¸wji g~jMo 
eM©‡eM fvix AYy¸wji g~j Mo eM©‡eM A‡c¶v †ewk n‡e| 
†h †e‡M AYymsL¨v me‡P‡q †ewk †m †eM‡K ejv nq me©vwaK m¤¢ve¨ †eM (Most Probable Velocity) G‡K 
Cp  Øviv cÖKvk Kiv nq| GB †e‡Mi ‡P‡q AwaKZi †e‡Mi AYyi msL¨v k~‡b¨i w`‡K Kg‡Z _v‡K| Mo‡eM 
me©vwaK m¤¢ve¨ †eM A‡c¶v wKQy †ewk| Avevi g~j Mo eM©‡eM Mo‡eM †_‡K †ewk nq|  
†eM C I C+ d C-Gi ga¨eZ©x gvb wewkó AYy¸wji msL¨v GB `yB we› ỳ‡Z j¤Ø̂‡qi g‡a¨ †jLwPÎ wbæ¯’ 
GjvKvi †¶Îd‡ji mgvb| (11bs wP‡Î Qvqve„Z AÂj Øviv †`Lv‡bv n‡q‡Q)|  



  c`v_© weÁvb 

BDwbU 11  c„ôv  269 

mvims‡¶c  
M¨v‡mi MwZZË¡ KZ¸wj †gŠwjK ¯x̂Kv‡h©i Dci cÖwZwôZ|  
MwZZ‡Ë¡ M¨vm AYy¸wji g~jMo eM©‡eM (R.M.S. ‡eM) M¨vm AYyi MwZ‡e‡Mi Mo wn‡m‡e e¨eüZ nq|  
g~j Mo eM©‡eM t Mo eM©‡e‡Mi eM©g~j‡K g~j Mo eM©‡eM ejv nq| A_©vr g~j Mo eM©‡eM,  

  C =  
C1

2+C2
2+............. +CN

2

N   

wecyj msL¨K M¨vm AYyi wew¶ß MwZ we‡ePbv K‡i g¨v·I‡qj †h e›Ub m~Î cÖ̀ vb K‡ib m~ÎwU‡K 
g¨v·I‡q‡ji †eM e›Ub m~Î ejv nq|  
 
 
cv‡VvËi g~j¨vqb  
K. ˆbe¨©w³K cÖkœ t mwVK DË‡ii cv‡k wUK wPý () w`b| 

1| †Kvb M¨v‡mi 3 wU AYyi †eM h_vµ‡g-  
 10, 15, 20 ms-1 | G‡`i †e‡Mi Mo †eM †KvbwU 
 (K) 15.5 ms-1   (L) 15 ms-1   
 (M) 16 ms-1   N) 10 ms-1   
 
2| †Kvb M¨v‡mi cvuPwU AYyi †eM h_vµ‡g 5ms-1  , 6ms-1 ,  7ms-1  , 8ms-1  , 9 ms-1   G‡`i g~~j 

MoeM©‡eM †KvbwU? 
 (K) 7 ms-1   (L) 8ms-1   

 (M) 7.14 ms-1   (N) 7.5 ms-1   
 
 
L. msw¶ß cÖkœ  
1| †eM Gi msÁv wjLyb|  
2| g~~j Mo eM©‡eM Gi msÁv wjLyb|  
 
 
iPbvg~jK cÖkœ  
1| M¨v‡mi MwZZ‡Ë¡i †gŠwjK ¯x̂Kvh©̧ wj wjLyb|  
2|   AvYweK †eM m~ÎwU eY©bv Ki“b|   
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cvV- 3  
MwZZË¡ Abymv‡i M¨v‡mi Pvc, ZvcgvÎv I AYyi g~j Mo eM©‡e‡Mi g‡a¨ 
m¤úK© 
 
D‡Ïk¨ 
G cvV †k‡l Avcwb - 
l M¨v‡mi MwZZ‡Ë¡i mvnv‡h¨ †Kvb wbw`©ó cwigvY M¨v‡mi Pvc I M¨vm AYyi g~j Mo eM©‡e‡Mi g‡a¨ 

m¤úK© cÖwZcv`b Ki‡Z cvi‡eb|  
l ZvcgvÎv I AYyi g~j Mo eM©‡e‡Mi g‡a¨ m¤úK© cÖwZôv  Ki‡Z cvi‡eb|  
 
welqe —̄z  
11.3.1 t MwZZË¡ Abymv‡i M¨v‡mi Pvc  
aiv hvK, GKwU NbKvK…wZi cv‡Îi g‡a¨ †Kvb M¨vm ivLv n‡q‡Q Ges cv‡Îi †`qvj m¤ú~Y©fv‡e w¯’wZ¯’vcK 
I Gi cÖwZwU cv‡ki ˆ`N©̈  l,  cv‡Îi `yB †`qvj X A‡¶i mv‡_ j¤f̂v‡e, `yB †`qvj   Y  A‡¶i mv‡_ I  
`yB ‡`qvj Z  A‡¶i mv‡_ j¤̂fv‡e Aew ’̄Z| 

 

aiv hvK, X A‡¶i mv‡_ j¤̂fv‡e Aew¯’Z ỳwU 
‡`qvj A1  I A2 | cv‡Îi g‡a¨ C1 ‡eM wewkó 
GKwU AYy aiv n‡jv X, Y I Z A¶ eivei †e‡Mi 
†gvU Dcvsk h_vµ‡g u1 , v1  w1  |  

g‡b Kiv hvK, AYywU A1  †`qv‡j av°v †Lj| AYyi 
fi m n‡j AYywU mu1 fi‡e‡M av°v Lv‡e Ges 
msNl©̧ wj w¯’wZ¯’vcK e‡j GKB fi‡e‡M wecixZ 
w`‡K wd‡i hv‡e| d‡j Gi fi‡eM n‡e - mu1  

wPÎ 11.2 
AZGe, AYywUi fi‡e‡Mi cwieZ©b = mu1  (mu1 ) = 2mu1 | A1   ‡`qv‡j av°v †L‡q AYywU 
l

u1
   mg‡q A2   †`qv‡j †cŠuQv‡e| A2  †`qv‡j av°v †L‡q cybivq A1  †`qv‡j wd‡i Avm‡e| hw` Ab¨ 

†Kvb AYyi mv‡_ msN‡l© wjß bv nq Zvn‡j A1 †_‡K Avevi A1  G wd‡i Avm‡Z AYywUi mgq jvM‡e 
2l
u1

 | 

Zvn‡j cÖwZ †m‡K‡Û A1   †`qv‡j msNl© msL¨v  
u1
2l   | †h‡nZz GKwU msN‡l© AYywUi fi‡e‡Mi cwieZ©b = 

2mu1.  
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u1
2l   msN‡l© A_©vr 1 †m‡KÛ H AYywUi fi‡e‡Mi cwieZ©b = -2mu1   

u1
2l   = 

m2u1
l    

wKš—z wbDU‡bi wØZxq MwZ m~Î Abymv‡i GK †m‡K‡Û fi‡e‡Mi cwieZ©b cÖhy³ e‡ji mgvb| A_©vr D³ 

AYywUi Dci †`qvj KZ…©K cÖhy³ ej =
-mu1

2

l   | wbDU‡bi Z…Zxq m~Î Abymv‡i H AYywU GKB cwigvY ej 

†`qv‡ji Dci wecixZ w`‡K cÖ‡qvM K‡i| AZGe, AYywU Øviv A1 †`qv‡j cÖhy³ ej + 
mu1

2

l     

Fx  n‡j M¨v‡mi  me AYy KZ…©K  A1  Z‡j cÖhy³ ej,  

Fx  = 
m
l  (u1

2+ u2
2+................... + u2

N)      

GLv‡b u1 , u2  BZ¨vw` 1, 2 BZ¨vw` AYyMwji †e‡Mi X Dcvsk|  

Avgiv Rvwb, Pvc = GKK †¶Îd‡ji Dci cÖhy³ ej = 
ej

 †¶Îdj  

 l 2  †¶Îdj wewkó A1  †`qv‡j Pvc,  

 Px  = 
Fx

l 2
   = 

m

l 2  l
 (u1

2+u2
2+..................... +uN

2)  

 ev, Px  = 
Nmu

-
2

l 3
   .... .... ..... ..... .... .... ..... (1)  

GLv‡b, u
_
2   = AYy¸wji Mo eM©‡eM  

 = 
u1

2+ u2
2+................. + u2N

N     

ev,  Nu
_
2   = u1

2 + u2
2 + ..... + u2 N 

wc_v‡Mviv‡mi m~‡Îi mvnv‡h¨ †`Lv‡bv hvq †h, †h †Kvb AYyi Rb¨ c2 = u2  + v2  + w2   

 Mo eM©‡e‡Mi Rb¨ c
_
2  = u

_
2   +v

_
2  + 

_
2   

†h‡nZz, N GKwU e„nr msL¨v Ges AYy¸wj PZzw`©‡K BZ¯—Z Ny‡i †eovq, Avgiv ej‡Z cvwi †h,  

 u
_
2   = v

_
2    = 

_
2   A_©vr c

_
2    = 3u

_
2    

Ges Px  = Py  = Pz   = P (aiv hvK) 

 c
_
2   =  3u

_
2    
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 v
_
2   = 

c
_
2
3   

 
  1 bs mgxKiY‡K †jLv hvq       

P = 
Nmc

_
2

3l 3
  

wKš—z l 3  = cv‡Îi AvqZb = M¨v‡mi  AvqZb = V  

 P = 
Nm

_
c2

3v   

ev, PV = 
1
3  Nmc

_
2  ------------------------------------------- (2)  

hw` cv‡Îi AvqZb GKK (1m3 ) aiv nq, Zvn‡j †jLv hvq,  

P =  
1
3  Nmc

_
2  -------------------------------------------- (3)  

mgxKiY (2) †_‡K †jLv hvq  

P = 
1
3 

Nm
v   c

_
2   

ev, P = 
1
3  c

_
2  ------------ (4) [GLv‡b Nm = †gvU fi,   

Nm
V   =  = NbZ¡ ] 

 ev, c
_
2   = 

3P
     ------------------------------------- (5) 

c
_
2  Gi eM©g~j‡K ms‡¶‡c Cr.m.s  ev ïay C Øviv cÖKvk Kiv hvq|  

c
_
2  = C = 

3p
   ----------------------------------- (6) 

GwUB AYyi g~j Mo eM©‡e‡Mi mv‡_ Pv‡ci m¤úK©|  
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11.3.2 t ZvcgvÎv I AYyi g~j Mo eM©‡e‡Mi g‡a¨ m¤úK© 
M¨v‡mi Pvc I AYyi g~~j Mo eM©‡e‡Mi g‡a¨ m¤úwK©Z mgxKiYwU  

P = 
1
3  c

_
2  

Dfq cv‡k V Øviv ¸Y K‡i cvB  

PV = 
1
3  Vc

_
2  

ev, PV = 
1
3  Nm c2  (r = 

Nm
V )  

hw` M¨v‡mi g‡a¨ n  msL¨K †gvj _v‡K Ges AvYweK fi M nq Zvn‡j  

PV = 
1
3  nM c

_
2  ( n = 

Nm
M )  

Avevi PV = nRT 

 nRT =  
1
3  nM  c

_
2    

ev,  
1
3  M  c

_
2  )  = RT 

ev,   c
_
2   = 

3RT
M   -----------------------------------  (7) 

ev, Cr.m.s  = C =   
3RT
M    

†h‡nZz  M I  R aª“eK 
C T    --------------------------------------------  (8) 

ev, c
_
2   T  ----------------------------------------- (9) 

A_©vr M¨vm AYyi Mo eM©‡eM M¨v‡mi cig ZvcgvÎvi mgvbycvwZK| ZvcgvÎv e„w× †c‡j AYy¸wji Mo 
eM©‡eM e„w× cvq|  

7 bs mgxKiY †_‡K wjL‡Z cvwi, 
1
2  MC2  = 

3
2  RT 

1
2  MC2  n‡”Q T cig ZvcgvÎvq cÖwZ †gvj M¨v‡mi MwZkw³ G‡K E Øviv cÖKvk Kiv nq| 

A_©vr T  cig ZvcgvÎvq cÖwZ †gvj M¨v‡mi MwZkw³ E = 
3
2  RT  

cÖwZ †gvj M¨v‡m AYyi msL¨v‡K Av¨v‡fvMv‡Wªvi msL¨v (NA )  e‡j| NA  = 6.021023  

AZGe, M¨v‡mi cÖwZ AYyi Mo MwZ kw³  
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E
NA

  = 
3 
2   

R
NA

  T = 
3
2  kT  [ GLv‡bk = 

R
NA

 ]      

k †K †evëRg¨v‡bi aª“eK ejv nq|  Gi gvb = 1.38  10-23  J K-1  
AZGe, M¨vm AYyi Mo MwZkw³ Gi cig ZvcgvÎvi mgvbycvwZK| MwZZË¡ Abymv‡i ZvcgvÎv M¨vm AYyi 
Mo MwZkw³ wb‡`©k K‡i|  
 

D`vniY  
1| ¯v̂fvweK ZvcgvÎv I Pv‡c †Kvb M¨v‡mi NbZ¡ 0.09 kg m-3 n‡j H M¨v‡mi AYy¸wji g~j Mo eM©‡eM 
wbY©q Ki“b|  

Avgiv Rvwb, M¨v‡mi AYy¸wji g~j Mo eM©‡eM C =  
3P
   

GLv‡b  P= ¯̂vfvweK Pvc = 1.01325  105  Nm-2  

 = M¨v‡mi NbZ¡ = 0.09 kg m-3   

 g~j Mo eM©‡eM, C =  
3 1.01325  105

0.09   

 = 18.37  102  ms-1  
Dt  18.37  102  ms-1  

2| 00 c ZvcgvÎvq Aw·‡R‡bi g~jMo eM©‡eM wbY©q Ki“b|  

Avgiv Rvwb, g~j Mo eM©‡eM, C =  
3RT
M   

GLv‡b, R = 8.31 J mole-1  k-1   
            T = 273 k 
           M = 32 g = 32  10-3  kg 

 g~j Mo eM©‡eM, C =  
3 8.31 273

32  10-3   

 = 212684  ms-1  
 = 461 ms-1  
Dt  461 ms-1  

3| 300 c  ZvcgvÎvq 2 gm bvB‡Uªv‡R‡bi †gvU MwZkw³ wbY©q Ki“b|  

Avgiv Rvwb, cÖwZ †gvj M¨v‡mi MwZkw³ = 
3
2  RT 

 n msL¨K †gv‡ji MwZkw³ = 
3
2  nRT 

    = 
3
2 

m
M  RT     [n = 

m
M   ] 

   = 
3  2
2  28   8.31  303 [T = (273+30)k = 303k] 

    = 269.78 J 
Dt 269.78 J 
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mvi ms‡¶c 

MwZZË¡ Abymv‡i M¨v‡mi Pvc, P = 
1
2   c

_
2  

GLv‡b, M¨v‡mi NbZ¡ 

c
_
2  = AYyi Mo eM©‡eM 

C = 
3RT
M   

GLv‡b M I R aª“eK 

 C  T 
A_©vr M¨vm AYyi g~~j Mo eM©‡eM cig ZvcgvÎvi eM©g~‡ji mgvbycvwZK|  

M¨v‡mi cÖwZ AYyi Mo MwZkw³ = 
3
2  KT 

 
cv‡VvËi g~j¨vqb   
1| M¨v‡mi Pv‡ci mv‡_ M¨vm AYyi Mo eM©‡e‡Mi m¤úK© wb‡Pi †KvbwU ? 

 (K) P = 
2
3    Rc

_
2   (U) P = 

1
3  nc

_
2   

 (M) P = 
1
3  c

_
2   (M) P  = 

3c
_
2 R
K       

2| wb‡Pi †KvbwU M¨v‡mi ZvcgvÎv I M¨vm AYyi g~j Mo eM©‡e‡Mi mv‡_ m¤úK©? 

 (K) C = 
3RT
M   (L) C = 

3RT
M   

 (M) C = 
3
2  RT (N) C = 

1
2  KT 

3| M¨v‡mi cÖwZ AYyi Mo MwZkw³ KZ?  

 (K) 
1
2  kT (L)   

3
2  RT 

 (M)  
1
2  RT (N)   

3
2  kT 

4| ZvcgvÎv e„w× †c‡j AYy¸wji Mo eM©‡e‡Mi †¶‡Î †KvbwU N‡U? 
 (K) n«vm cvq (L) e„w× cvq 
 (M) AcwiewZ©Z _v‡K (N) mvgvb¨ n«vm cvq 
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cvV 4  
Mo gy³ c_, f¨vbÛvi Iqvjm mgxKiY, eªvDbxq MwZ 
 
D‡Ïk¨   
G cvV †k‡l Avcwb - 
l M¨v‡mi Mogy³ c_ m¤ú‡K© aviYv w`‡Z cvi‡eb, 
l M¨v‡mi f¨vbWvi Iqvjm mgxKiY wjL‡Z cvi‡eb, 
l eªvDbxq MwZ eY©bv Ki‡Z cvi‡eb|  
 

11.4.1 Mo gy³ c_ (Mean Free Path)   
MwZZË¡ Abymv‡i M¨v‡mi AYy¸wj memgq ci¯ú‡ii mv‡_ Ges cv‡Îi †`qv‡ji mv‡_ av°v Lvq| cici 
`ywU msN‡l©i g‡a¨ AYy¸wj mij‡iLv eivei P‡j| cici `ywU msN‡l©i ga¨eZ©x `~iZ¡‡K Ôgy³c_' e‡j| 
†Kvb AYyi gy³ c_¸wj mgvb nq bv| ZvB Mo gy³c_ wbY©q Ki‡Z nq| gy³ c‡_i ~̀iZ¡̧ wji Mo wb‡j †h 
gvb cvIqv hvq Zv‡KB Mo gy³ c_ e‡j|  
Mogy³ c‡_i msÁv t †Kvb AYyi cici `ywU msN‡l©i ga¨eZ©x ~̀iZ¡̧ wji Mo wb‡j `~i‡Z¡i †h gvb cvIqv 
hvq Zv‡KB Mo gy³ c_ e‡j| hw` †Kvb Aby n msL¨K msN‡l©i gva¨‡g †gvU S  `~iZ¡ AwZµg K‡i 
Zvn‡j, 

Mogy³ c_,  
S
n  

ev,   =  
S1+S2 + S3 + .................. + Sn

n   

GLv‡b wewfbœ msN‡l©i g‡a¨ AwZµvš— `~iZ¡‡K  S1 , 

S2 , S3 , --- BZ¨vw` aiv nq|  
wPÎ 11.3 

11.4.2 t f¨vbWvi Iqvjm mgxKiY  
wewfbœ weÁvbx cix¶v K‡i †`‡L‡Qb †h, cÖK…Z M¨vm me mgq Av`k© M¨vm mgxKiY PV=RT †g‡b P‡j bv| 
ZvQvov e‡qj Zuvi cix¶vq j¶¨ K‡iwQ‡jb †h, ïaygvÎ D”PZvcgvÎvq I wb¤§Pv‡c ev¯—e M¨vm Zuvi m~Î 
†g‡b P‡j|  
MwZZ‡Ë¡i ¯x̂Kvh©̧ wj‡Z a‡i †bqv n‡qwQj †h, M¨v‡mi AYy¸wji AvqZb bMb¨ Ges msNl© e¨ZxZ M¨vm 
AYy¸wji g‡a¨ †Kvb AvKl©Y ej wµqv K‡i bv| f¨vbWvi Iqvjm G `ywU ¯x̂Kvh© ms‡kvab K‡i ev¯—e 
M¨v‡mi †¶‡Î GKwU mgxKiY cÖwZôv K‡ib|  
cÖK…Zc‡¶ M¨vm AYy¸wj ci¯úi‡K AvKl©Y K‡i| cv‡Îi Af¨š—‡i †h AYy¸wj Ae¯’vb K‡i Zviv mgfv‡e 
PZzw`©‡K AvKwl©Z nq e‡j jwä ej k~b¨ nq| wKš—z †h AYywU †`qv‡ji KvQvKvwQ _v‡K, †`qv‡ji w`‡K 
mgfv‡e AvKl©Y Kivi AYy ‡bB e‡j  Zviv †`qv‡ji wecixZ w`‡Ki AYy Øviv AvKwl©Z n‡e| A_©vr cÖK…Z 
Pvc `„ó Pvc A‡c¶v †ewk n‡e| cÖvß Pvc P Ges AvKl©YRwbZ e‡ji `i“b Pvc n«vm P1  n‡j, cÖK…Z Pvc 
n‡e P+P1   



  c`v_© weÁvb 

BDwbU 11  c„ôv  277 

f¨vbWvi Iqvj‡mi g‡Z G AwZwi³ Pvc M¨v‡mi Nb‡Z¡i e‡M©i mgvbycvwZK ev M¨v‡mi AvqZ‡bi e‡M©i 
e¨¯—vbycvwZK|  

P1  2  1
V2 

ev, P1  =
a

V2, GLv‡b a aª“eK| 

cÖK…Z Pv‡ci gvb = (P + 
a

V2 )       GLv‡b a =  aª“eK|  

M¨v‡mi MwZZ‡Ë¡ a‡i †bqv nq †h, M¨v‡mi AYy¸wji AvqZb AZ¨š— bMb¨| wKš—z wbæ ZvcgvÎvq I D”PPv‡c 
M¨v‡mi Av©qZb D‡c¶bxq bq| d‡j M¨v‡mi Kvh©Ki AvqZb, M¨vm cv‡Îi AvqZb V  A‡c¶v wKQy Kg 
n‡e| AvqZb n«vm‡K b Øviv cÖKvk Ki‡j M¨vm AYy‡`i Pjv‡divi Rb¨ cÖK…Z AvqZb nq (V-b)| 

AZGe, 1 mole M¨v‡mi Rb¨ ev¯—e M¨v‡mi mgxKiY (P + 
a

V2 ) (v - b) = RT 

GwUB f¨vb Wvi Iqvjm mgxKiY| 
 
11.4.3 t eªvDbxq MwZ t kw³kvjx AYyex¶Y h‡š¿i mvnv‡h¨ †Kvb Zi‡j ¶z`ª KYvi Zvcxq MwZ †`L‡Z 
cvIqv hvq| 1827 wLªóv‡ã Bs‡iR weÁvbx ievU© eªvDb AYyex¶Y h‡š¿i mvnv‡h¨ Dw™¢‡`i Af¨š—ixY MVb 
cix¶vi mgq GwU cÖ_g j¶¨ K‡ib| ZvB Zvi bvgvbymv‡i GB MwZ‡K eªvDbxq MwZ ejv nq|  
wewfbœ weÁvbxi cix¶vjä djvd‡j eªvDbxq MwZi wb¤œwjwLZ ˆewkó¨¸wj cwijw¶Z nq| 
(1) ZvcgvÎv e„w× †c‡j KYv¸wji MwZ e„w× cvq|  
(2) KYv¸wj hZ †QvU nq Zv‡`i MwZ ZZ †ekx nq|  
(3) Zi‡ji mv›`ªZv (Viscosity) hZ Kg nq KYv¸wji MwZ ZZ e„w× cvq|  
(4) eªvDbxq MwZ AwbqwgZ, Awew”Qbœ, G‡jv‡g‡jv I wew¶ß|  
(5) cv‡Îi bovPovi Dci KYv¸wji MwZ wbf©ikxj bq|  
 
mvi ms‡¶c  
Mogy³ c‡_i msÁv t †Kvb AYyi cici `ywU msN‡l©i ga¨eZx© ~̀iZ¡̧ wji Mo wb‡j `~i‡Z¡i †h gvb cvIqv 
hvq Zv‡KB Mogy³ c_ e‡j|  

f¨vbWvi Iqvjm mgxKiY t  (P + 
a

V2 ) (v - b) = RT 
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cv‡VvËi g~j¨vqb  
K| ˆbe©̈ w³K cÖkœ t mwVK DË‡ii cv‡k wUK wPý () w`b|  
1| ev¯—e M¨vm KLb e‡qj Gi m~Î †g‡b P‡j? 
 (K) Lye wb¤œ ZvcgvÎvq I D”PPv‡c  
 (L) D”P ZvcgvÎvq I D”PPv‡c  
 (M) wb¤œPvc I D”P ZvcgvÎvq 
 (N) wb¤œPvc I wb¤œZvcgvÎvq| 
 
2| eªvDbxq MwZi ˆewkó¨ wb‡Pi †KvbwU ? 
 (K) cv‡Îi bovPovi Dci KYv¸wji MwZ wbf©ikxj | 
 (L) KYv¸wj hZ eo nq Zv‡`i MwZ ZZ †ewk nq|  
 (M) ZvcgvÎv e„w× †c‡j KYv¸wji MwZ e„w× cvq|  
 (N) Zi‡ji mv›`ªZv hZ †ewk nq KYv¸wji MwZ ZZ e„w× cvq|  

 
msw¶ß cÖkœ  
(1) Mo gy³ c‡_i msÁv wjLyb|  
(2) eªvDbxq MwZi ˆewkó¨¸wj wjLyb|  
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cvV 5 
ev®úPvc t m¤ú„³ I Am¤ú„³ ev®ú, Am¤ú„³ I m¤ú„³ ev‡®úi cv_©K¨, 
evqygÛ‡j Rjxq ev®ú, Av ª̀©ZvwgwZ, wkwki I wkwkiv¼| 
 
D‡Ïk¨  
G cvV †_‡K Avcwb - 
l  ev®úPvc wK Zv ej‡Z cvi‡eb, 
l   ms¤ú„³I Ams¤ú„³ ev®úPv‡ci g‡a¨ cv_©K¨ wjL‡Z cvi‡eb, 
l   wkwkiv‡¼i msÁv ej‡Z cvi‡eb|  

 
11.5.1 t ev®úPvc t m¤ú„³ Am¤ú„³ ev®ú  
Vapour pressure : Staurated and Unsaturated Vapour : 
†Kvb Zij c`v_©‡K GKwU Ave× cv‡Î †i‡L w`‡j ev®úvqb cªwµqvq µgk ev®úxf‚Z nq| ev®ú AYy¸wj 
ci¯ú‡ii mv‡_ Ges cv‡Îi †`qv‡ji mv‡_ av°v Lvq| G‡Z †`qv‡j Pvc c‡o| G Pvc‡K ev®úPvc e‡j|  

wbw`©ó ZvcgvÎvq GKwU Ave× ¯’v‡bi ev®ú aviY Kivi ¶gZv wbw`©ó Ges Gi GKwU m‡e©v”P mxgv Av‡Q| 
hLb †Kvb Ave× ¯’vb GKwU wbw`©ó ZvcgvÎvq Avi AwZwi³ ev®ú aviY Ki‡Z cv‡i bv, ZLb H ¯’vb‡K 
ev®ú Øviv ms¤ú„³ ejv nq| ms¤ú„³ ev®ú Øviv m„ó Pvc‡K m¤ú„³ ev®úPvc (Saturated Vapour  
pressure) e‡j|  

†Kvb wbw`©ó ZvcgvÎvq †Kvb Ave× ¯’v‡b me©vwaK †h cwigvY ev®ú _vK‡Z cv‡i, Zv A‡c¶v Kg ev¯ú 
_vK‡j H ev®úPvc‡K Am¤ú„³ev®ú e‡j Ges Gi Øviv m„ó Pvc‡K Am¤ú„³ev®ú Pvc (Unsaturated 
Vapour) e‡j|  

GKwU cix¶vi mvnv‡h¨ ms¤ú„³I Ams¤ú„³ ev®úPv‡ci my®úó aviYv †`Iqv †h‡Z cv‡i|  
 
cix¶vwU wb¤œiƒc  
cix¶v t cÖvq GK wgUvi j¤v̂ I wZb wgwjwgUvi e¨v‡mi `ywU KvPbj †bIqv nq| bj `ywU‡K weï× cvi` 
Øviv c~Y© K‡i Aci GKwU cvi`c~Y© cv‡Îi Dci Dcyo K‡i ivLv nq| cix¶vMv‡i evqy gÛjxq Pvc Abymv‡i 
cvi` ¯—¤¢ b‡ji Dci w`‡K DV‡e Ges Dfq b‡ji cvi` ¯—‡¤¢i D”PZv mgvb n‡e| cvi` ¯—‡¤¢i Dc‡i 
duvKv ¯’vb‡K Uwi‡mjxi k~b¨¯’vb e‡j| GKwU euvKv wc‡c‡Ui mvnv‡h¨ †Kvb GKwU b‡j hw` †duvUv †duvUv 
cvwb cÖ‡ek Kiv‡bv nq, cvwb cvi` A‡c¶v nvév e‡j cvi‡`i Dc‡i D‡V Av‡m Ges U‡i‡mjxi k~b¨ ¯’v‡b 
`ª“Z ev®úvwqZ nq| G ev®úPv‡c cvi` —̄¤¢ wb‡P †b‡g hvq| Gfv‡e wc‡c‡Ui mvnv‡h¨ Aí Aí K‡i cvwb 
b‡j cÖ‡ek Ki‡Z _vK‡j cvi` —̄¤¢ ax‡i ax‡i wb‡P bvg‡Z _v‡K| Ggb GKwU mgq Av‡m hLb b‡j cvwb 
cÖ‡ek Kiv‡Z _vK‡j Avi ev®úvwqZ bv n‡q cvi‡`i Dci Rgv nq| ZLb cvi` —̄¤¢ Avi wb‡P bv‡g bv|  

G Ae¯’vq U‡i‡mjxi k~b¨¯’vb ev®ú Øviv ms¤ú„³ n‡q ‡M‡Q| G cix¶v †_‡K †evSv hvq †h, cÖ‡Z¨K Ave× 
¯’v‡bi ev¯ú aviY Kivi me©waK GKUv ¶gZv Av‡Q hLb me©vwaK ev‡®ú ¯’vbwU c~Y© n‡q hvq, ZLb Gi Pvc 
m‡e©v”P nq|  
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H ev®ú‡K m¤ú„³ ev®ú ejv nq Ges Pvc‡K m¤ú„³ ev®ú 
Pvc e‡j| m¤ú„³ Ae ’̄vq †cŠuQvi c~e© ch©š— b‡ji g‡a¨ †h 
ev®ú _v‡K, Zv‡K Am¤ú„³ev®ú e‡j| ‡Kvb Ave× ¯’v‡b 
Zi‡ji ms¯ú‡k© ev®ú _vK‡j †m ev®ú Aek¨B m¤ú„³| 
Zvn‡j ejv hvq, †Kvb c`v‡_©i ev®ú Zi‡ji Dcw¯’wZ‡Z †h 
Pvc cÖ‡qvM K‡i Zv‡K m¤ú„³ev®ú Pvc (s.v.p.) e‡j| 
ev‡®úi ms¯ú‡k© wbR¯^ Zi‡ji Dcw¯’wZ wb‡`©k K‡i Ave× 
¯’v‡b me©vwaK cwigvY ev®ú i‡q‡Q Ges AwZwi³ ev®ú 
NYxf‚Z n‡q Zi‡j cwiYZ n‡q‡Q| G cix¶vq bj `ywUi 
cvi` —̄‡¤¢i cv_©K¨ †_‡K m¤ú„³ ev®ú Pvc wbY©q Kiv hvq| 
hw` m¤ú„³ Ae¯’vq cvi` —̄‡¤¢i D”PZv h1  I Ab¨wUi D”PZv 
h2  nq, Zvn‡j m¤ú„³ ev®ú Pvc, h = h2  - h1  , 

 
wPÎÑ 11.4 

cix¶vi mvnv‡h¨ †`Lv‡bv hvq †h, Am¤ú„³ ev®ú †gvUvgywU fv‡e e‡qj I Pvj©‡mi m~Î †g‡b P‡j|  
 
11.5.2 t wkwki I wkwkiv¼ (Dew and Dew point) 

ZvcgvÎv evo‡j †Kvb ¯’v‡bi Rjxq ev®ú aviY ¶gZv †e‡o hvq I ZvcgvÎv Kg‡j †m ¯’v‡bi Rjxq ev®ú 
aviY ¶gZv K‡g hvq| evqygÛj Rjxq ev®ú Øviv m¤ú„³n‡j H evqygÛj Avi Rjxq ev®ú aviY Ki‡Z 
cv‡i bv| mvaviYZ ‡Kvb ¯’v‡bi evqygÛ‡j †h cwigvY Rjxq ev®ú _v‡K, Zvi Øviv †m evqygÛj m¤ú„³ nq 
bv|  

wKš—z evqy ax‡i ax‡i kxZj n‡Z _vK‡j, †Kvb GK ZvcgvÎvq evqy D³ Rjxq ev®ú ØvivB m¤ú„³ n‡q hvq 
Ges Avi Rjxq ev®ú aviY Ki‡Z cv‡i bv| ZLb Rjxq ev®ú NYxf‚Z n‡q wkwk‡i cwiYZ nq| †h 
ZvcgvÎvq evqy Rjxq ev®ú Øviv m¤ú„³ nq, †m ZvcgvÎv‡K H ¯’v‡bi wkwkiv¼ e‡j| †Kvb ¯’v‡b evqyi 
ZvcgvÎv  n«vm w¯’i Pv‡c N‡U _v‡K| ZvB †Kvb ¯’v‡bi evqy‡Z cÖv_wgK Ae¯’vq Rjxq ev‡®úi †h Pvc, †mwU 
H ¯’v‡bi wkwkiv‡¼ m¤ú„³ ev®ú Pv‡ci mgvb|  

kirKv‡j †fvi‡ejv Nv‡mi WMvq ev Mv‡Qi cvZvq wkwki we›`y †`Lv hvq| G mgq w`‡bi †ejvq †ek Mig 
I iv‡Z kxZ _v‡K| w`‡bi †ejv evqygÛ‡ji ZvcgvÎv †ewk e‡j Rjxq ev®ú aviY ¶gZv †ewk _v‡K| 
iv‡Zi †ejv ZvcgvÎv hLb K‡g hvq, ZLb wb¤œ ZvcgvÎvq evZv‡m Rjxq ev‡®úi cwigvY, aviY ¶gZvi 
†P‡q †ewk n‡q c‡o| d‡j evZvm Rjxq ev‡®ú m¤ú„³ nq Ges AwZwi³ Rjxq ev®ú NYxf‚Z n‡q wkwk‡i 
cwiYZ nq| avZe c`v_© ZvovZvwo VvÛv nq e‡j wU‡bi Pv‡j eo eo wkwki we›`y Rg‡Z †`Lv hvq| †h 
ZvcgvÎvq evqy gÛ‡ji †Kvb wbw`©ó AvqZ‡bi evqy Gi g‡a¨ Aew¯’Z Rjxq ev®ú Øviv m¤ú„³ nq, †m 
ZvcgvÎv‡K wkwkiv¼ e‡j|  

†Kvb ¯’v‡bi ZvcgvÎv 26C Ges wkwkiv¼ 26C  ej‡Z eySv hvq, H ’̄v‡bi evqy 20C ZvcgvÎvq Rjxq 
ev‡®ú Am¤ú„³ wKš—z 20° C ZvcgvÎvq GKB cwigvY Rjxq ev¯ú Øviv H ¯’v‡bi evqy m¤ú„³ nq| Avevi 
26C ZvcgvÎvq H ’̄v‡b Dcw¯’Z Rjxq ev‡®úi Pvc, 20C ZvcgvÎvq m¤ú„³Rjxq ev‡®úi Pv‡ci mgvb|  
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11.5.3 m¤ú„³ I Am¤ú„³ ev‡®úi cv_©K¨  
(Difference between Saturated and unsaturated vapours) 

m¤ú„³ ev®ú Am¤ú„³ ev®ú 

(1) wbw`©ó ZvcgvÎvq †Kvb Ave× ¯’v‡b hw` 
me©vwaK cwigvY ev®ú _v‡K, Zvn‡j D³ 
ev®ú‡K m¤ú„³ ev®ú e‡j| 

(1) wbw`©ó ZvcgvÎvq †Kvb ¯’v‡b me©vwaK †h 
cwigvY ev®ú _vK†Z cv‡i Zvi †P‡q Kg 
ev®ú _vK‡j D³ ev®ú‡K Am¤ú„³ ev®ú 
e‡j| 

(2) m¤ú„³ ev®ú ïay Ave× ’̄v‡b ˆZix Kiv hvq| (2) †Lvjv Ges Ave× Dfq ¯’v‡bB Am¤ú„³ ev®ú 
ˆZix Kiv hvq|   

(3) m¤ú„³ ev®ú ¯x̂q Zi‡ji mv‡_ mvg¨ve¯’vq 
Ae¯’vb K‡i|  

(3) Am¤ú„³ ev‡®úi ms¯ú‡k© D³ c`v‡_©i †Kvb 
Zij _v‡K bv| 

(4) m¤ú„³ ev®ú Pvj©m I e‡qj Gi m~Î †g‡b 
P‡j bv| 

(4) Am¤ú„³ ev®ú Pvj©m I e‡qj Gi m~Î †g‡b 
P‡j| 

(5) ZvcgvÎv e„w× Ki‡j wbw`©ó cwigvY m¤ú„³ 
ev®ú Am¤ú„³ ev‡®ú cwiYZ nq| 

(5) ZvcgvÎv Kwg‡q wbw`©ó cwigvY Am¤ú„³ 
ev®ú‡K m¤ú„³ ev‡®ú cwiYZ Kiv hvq| 

 
 
mvims‡‡¶c  
m¤ú„³ ev®ú Pvc t wbw`©ó ZvcgvÎvq †Kvb Ave× ¯’v‡b hw` me©vwaK cwigvY ev®ú _v‡K Zvn‡j D³ 
ev®ú‡K m¤ú„³ ev®ú e‡j| m¤ú„³ ev®ú Øviv m„ó Pvc‡K m¤ú„³ ev®úPvc  (Saturated Vapour Pressure) 
e‡j|  
Am¤ú„³ ev®ú Pvc t wbw`©ó ZvcgvÎvq †Kvb Ave× ¯’v‡bi ev®ú m‡e©v”P †h Pvc w`‡Z cv‡i, ev‡®úi Pvc 
Zvi †P‡q Kg n‡j Zv‡K Am¤ú„³ ev®ú Pvc e‡j|  
wkwkiv¼ t †h ZvcgvÎvq evqygÛ‡ji †Kvb wbw`©ó AvqZ‡bi evqy Gi g‡a¨ Aew¯’Z Rjxq ev®ú Øviv m¤ú„³ 
nq, †m ZvcgvÎv‡K wkwkiv¼ e‡j|  
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cv‡VvËi g~j¨vqb   
K. ‰be©̈ w³K cÖkœ t mwVK DË‡ii cv‡©k wUK wPý () w`b| 

1|  m¤ú„³ev®ú Pvc- 
 K) Pvj©m Gi m~Î †g‡b P‡j  
 L) e‡qj Gi m~Î †g‡b P‡j 
 M) e‡qj I Pvj©m Gi m~Î †g‡b P‡j bv  
 N) e‡qj I Pvj©m Gi m~Î †g‡b P‡j|  

2| wkwkiv¼ ej‡Z wK eySvq ? 
 K) Rjxq ev‡®úi ZvcgvÎv  
 L) evqyw¯’Z Rjxq ev‡®úi cwigvY 
 M) Am¤ú„³ Rjxq ev‡®úi ZvcgvÎv  
 N) †h ZvcgvÎvq evqyw¯’Z Rjxq ev®ú m¤ú„³nq 

3| Am¤ú„³ ev®ú Pvc  
 K) Pvj©m I e‡qj Gi m~Î †g‡b P‡j|  
 L) Pvj©m Gi m~Î †g‡b P‡j wKš—z e‡qj Gi m~Î †g‡b P‡j bv| 
 M) e‡qj Gi m~Î †g‡b P‡j wKš—z Pvj©m Gi m~Î †g‡b P‡j bv|  
 N) Pvj©m I e‡qj Gi m~Î †g‡b P‡j bv|  

 
L. msw¶ß cÖkœ  
1| m¤ú„³ev®ú Pv‡ci msÁv wjLyb|  
2| wkwkiv‡¼i msÁv wjLyb|  

3| †Kvb ¯’v‡bi ZvcgvÎv 250  c Ges wkwkiv¼ 180  c ej‡Z wK eySvq? 
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cvV 6 
evqyi Av ª̀©Zv, wm³ I ï®‹ evj&envB‡MÖvwgUvi, Av ª̀©ZvwgwZ msµvš— K‡qKwU 
cÖkœ, evqygÛ‡j Rjxq ev‡®úi mv‡_ RwoZ K‡qKwU cÖvK…wZK NUbv|  
 
D‡Ïk¨  
G cvV †k‡l Avcwb - 
● cig Av`ª©Zv I Av‡cw¶K Av ª̀©Zvi msÁv ej‡Z cvi‡eb| wkwkiv¼ wK Zv wjL‡Z cvi‡eb,  
● Av‡cw¶K Av`ª©Zv wbY©q cÖYvjx eY©bv Ki‡Z cvi‡eb,  
● Av`ª©ZvwgwZ msµvš— wKQy cÖ‡kœi DËi I wKQy cÖvK…wZK NUbv eY©bv Ki‡Z cvi‡eb|  

 
11.6.1 t evqyi Av`ª©Zv t evqyi Av`ª©Zv‡K ỳBfv‡e cÖKvk Kiv hvq| h_v: (1) cig Av`ª©Zv I (2) Av‡cw¶K 
Av`ª©Zv|  
cig Av`ª©Zv (Absolute Humidity) t  wbw`©ó AvqZ‡bi evqy‡Z wbw`©ó mg‡q Dcw¯’Z Rjxq ev‡®úi fi‡K 
H AÂ‡ji cig Av`ª©Zv ejv nq|  

cig Av`ª©Zv 0.003 kg / m3  ej‡Z eySvq cÖwZ NbwgUvi evqy‡Z 0.003kg Rjxq ev®ú Av‡Q|  
Av‡cw¶K Av`ª©Zv (Relative Humidity) t wbw`©ó ZvcgvÎvq evqyi Rjxq ev®ú aviY ¶gZv wbw`©ó _v‡K| 
mvavibZ hZUzKz Rjxq ev®ú aviY Ki‡Z cv‡i evqy‡Z ZZUzKz Rjxq ev®ú  _v‡K bv, Zvi †P‡q Kg _‡K|  
†Kvb ¯’v‡bi evqygÛ‡j wbw`©ó ZvcgvÎvq cÖK…Zc‡¶ hZUzKz Rjxqev®ú Dcw¯’Z i‡q‡Q Ges D³ ZvcgvÎvq 
hZUzKz Rjxq ev®ú aviY Ki‡Z cv‡i G ỳB‡qi AbycvZ‡K Av‡cw¶K Av`ª©Zv e‡j| 
Av‡cw¶K Av`ª©Zv‡K R  Øviv cÖKvk Ki‡j Avgiv wjL‡Z cvwi, 

R = 
evqyi ZvcgvÎvq wbw`©ó AvqZ‡bi evqy‡Z Dcw¯’wZ‡Z Rjxq ev‡®úi fi

 evqyi ZvcgvÎvq H AvqZ‡bi evqy‡K m¤ú„³ Ki‡Z cÖ‡qvRbxq Rjxq ev‡®úi fi  

†h‡nZz wbw`©ó AvqZ‡bi Rjxq ev‡®úi fi Pv‡ci mgvbycvwZK, 

R =  
evqygÛ‡j Dcw¯’Z Rjxq ev‡®úi Pvc

 evqyi ZvcgvÎvq H ¯’vb‡K m¤ú„³ Ki‡Z cÖ‡qvRbxq Rjxq ev‡®úi Pvc  

 = 
wkwkiv‡¼ m¤ú„³ Rjxq ev®ú Pvc

 evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®ú Pvc  

Av‡cw¶K Av`ª©Zv‡K kZKiv wn‡m‡e cÖKvk Kiv nq|  

aiv hvK 
   wkwkiv‡¼ ms¤ú„³ ev®úPvc = f 
   evqyi ZvcgvÎvq ms¤ú„³ev®ú Pvc = F 

AZGe, Av‡cw¶K Av ª̀©Zv, R = 
f
F   100% 
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Av‡cw¶K Av`ª©Zv 70% ej‡Z Avgiv eywS, evqy hZUzKz Rjxq ev®ú aviY Ki‡Z cviZ Zvi kZKiv 70 
fvM Rjxq ev®ú evqy‡Z Dcw¯’Z Av‡Q|  
AvenvIqv weÁvb wefvM (Meteorological department) evqygÛ‡ji Av‡cw¶K Av`©ªZv cwigvc K‡i 
AvenvIqv m¤ú‡K© c~e©vfvm w`‡q _v‡K|  
 
wewfbœ ZvcgvÎvq ms¤ú„³ Rjxq ev®ú Pv‡ci ZvwjKv wb‡¤œi mviYx‡Z (mviYx-1) †`qv n‡jv| (GLv‡b 
ZvcgvÎv‡K †mjwmqvm †¯‹‡j I ms¤ú„³ev®úPvc‡K wgUv‡i cvi` —̄‡¤¢i Pv‡c cÖKvk Kiv n‡q‡Q)| 

mviYx - 1 t (†iu‡bvi ZvwjKv)  

ZvcgvÎv m¤ú„³ 
ev®úPvc  

ZvcgvÎv m¤ú„³ 
ev®úPvc 

ZvcgvÎv m¤ú„³ 
ev®úPvc 

(00  c)  (m) (00  c) (m) (00  c) (m) 

0 4.5810-3  14 11.9910-3  28 28.3510-3  
2 4.5810-3  16 13.6310-3  30 31.8310-3  
4 6.1010-3  18 15.4810-3  32 35.6610-3  
6 7.0110-3  20 17.5410-3  34 39.9010-3  
8 8.0510-3  22 19.8310-3  36 44.4210-3  

10 9.2110-3  24 22.3810-3  38 49.5810-3  
12 10.5210-3  26 25.2110-3  40 55.5210-3  

  
11.6.2 t Av ©̀ªZv gvcK hš¿ (Hygro meter)  
wm³ I ï®‹ evj&envB‡MÖvwgUvi t †h h‡š¿i mvnv‡h¨ evqyi Av`ª©Zv cwigvc Kiv nq Zv‡K nvB‡MÖvwgUvi ejv 
nq|  
wm³ I ï®‹ evj&e nvB‡MÖvwgUvi G ai‡Yi GKwU hš¿| wb‡P wm³ I ï®‹ evj&e nvB‡MÖvwgUv‡ii eY©bv I 
Kvh©cÖYvjx †`qv n‡jv|  
 
h‡š¿i eY©bv t G h‡š¿ `ywU cvi` _v‡g©vwgUvi A I B cvkvcvwk GKwU Kv‡Vi †d«‡g Dj¤f̂v‡e jvMv‡bv _v‡K| 
GKwU _v‡g©vwgUvi Øviv evqygÛ‡ji ZvcgvÎv MÖnY Kiv nq| Ab¨wUi wb‡Pi As‡k Aew¯’Z evj&‡e gmwj‡bi 
cj‡Z Rov‡bv _v‡K Ges GwU GKwU cv‡Î cwi®‹vi cvwbi g‡a¨ Wzev‡bv|  
cvwb cj‡Z †e‡q Dc‡i I‡V Ges B _v‡g©vwgUv‡ii evj&e memgq wm³ iv‡L| gmwjb †_‡K cvwb ev®úvwqZ 
nq| d‡j wm³ evj&e _v‡g©vwgUvi ï®‹ evj&e _v‡g©vwgUv‡ii †P‡q Kg ZvcgvÎv cÖ̀ k©b K‡i| ỳB 
_v‡g©vwgUv‡ii ZvcgvÎvi e¨eavb evqygÛ‡ji Av`ª©Zv Dci wbf©i K‡i| Av`ª©Zv hZ Kg n‡e ev®úvqb ZZ 
`ª“Z n‡e Ges wm³ evj&e_v‡g©vwgUv‡ii ZvcgvÎv ZZ Kg n‡e|  
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_v‡g©vwgUviØ‡qi cv‡Vi e¨eavb hZ †ewk n‡e, AvenvIqvi ï®‹Zv ZZ 
†ewk n‡e| `yB _v‡g©vwgUv‡ii ZvcgvÎvi e¨eavb Kg n‡j eySv hv‡e 
†h, evqygÛj Rjxq ev¯ú Øviv m¤ú„³, d‡j ev®úvqb n‡”Q bv|  

 

Kvh©cÖYvjx t †Kvb ¯’v‡bi Av‡cw¶K Av`ª©Zv wbY©q Ki‡Z n‡j †mB 
¯’v‡b hš¿wU †i‡L _v‡g©vwgUvi `ywUi cvV †bqv nq| †MBmv‡ii m~Î †_‡K 
wkwkiv¼ wbY©q K‡i Av‡cw¶K Av`ª©Zv †ei Kiv nq|  

aiv hvK, ï®‹ evj&e _v‡g©vwgUv‡ii cvV = 1
0 C 

         wm³ evj&e _v‡g©vwgUv‡ii cvV = 2
0 C 

                   D³ mg‡q wkwkiv¼ = 0 C 

Zvn‡j, †MBmv‡ii m~Îvbymv‡i  

1 -) = G (1 - 2) -------------------------------------  (1) 

 
 wPÎ : 11.5 
 

GLv‡b G n‡”Q 1
0 c  ZvcgvÎvq †MBmv‡ii Drcv`K|  

†MBmv‡ii Drcv`‡Ki ZvwjKv (mviYx - 2) †_‡K G Gi gvb ewm‡q 1 bs mgxKiY †_‡K wkwkiv¼ ( 
cvIqv hvq|  

Gevi, †ibyi ZvwjKv †_‡K wkwkiv†¼ (0 c ) ms¤ú„³ev®úPvc f I evqyi ZvcgvÎvq (1) ms¤ú„³ev®úPvc 
F †ei K‡i Av‡cw¶K Av ª̀©Zv wbY©q Kiv nq,  

Av‡cw¶K Av`ª©Zv, R = 
f
F   100%  
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mviYx - 2 (†MBmv‡ii Drcv`‡Ki ZvwjKv)  
ï®‹ evj‡ei 

ZvcgvÎv (0 c) 

†MøBmv‡ii 
Drcv`K (G) 

ï®‹ evj‡ei 
ZvcgvÎv (0 c) 

†MøBmv‡ii 
Drcv`K (G) 

ï®‹ evj‡ei 
ZvcgvÎv (0 c) 

†MøBmv‡ii 
Drcv`K (G) 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

7.82 
7.82 
6.62 
5.77 
4.92 
4.04 
2.06 
2.02 
1.99 
1.95 
1.92 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

1.90 
1.87 
1.85 
1.83 
1.81 
1.79 
1.77 
1.75 
1.74 
1.72 
1.70 
1.69 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

1.68 
1.67 
1.66 
1.65 
1.64 
1.63 
1.62 
1.61 
1.60 
1.59 
1.58 
1.57 
1.56 

11.6.3 t Av ª̀©ZvwgwZ msµvš— K‡qKwU cÖkœ  
(1)  el©vKvj A‡c¶v kxZKv‡j †fRv Kvco ZvovZvwo ïKvq †Kb? 
 DËi t  kxZKv‡j ZvcgvÎv el©vKvj A‡c¶v Kg nIqv m‡Ë¡I ev®úvqb `ª“Z nq e‡j ZvovZvwo 

Kvco ïKvq| ev®úvqb wbf©i K‡i Av‡cw¶K Av`ª©Zvi Dci| el©vKv‡j Av‡cw¶K Av`ª©Zv †ewk 
_v‡K| kxZKv‡j evZv‡m Rjxq ev®ú Kg _v‡K| G Kvi‡Y evZv‡mi Av‡cw¶K Av`ª©Zv Kg _v‡K 
e‡j ‡fRv Kvco ‡_‡K ev®úvqb ª̀“Z nq| d‡j Kvco ZvovZvwo ïKvq|  

(2)  GKB ZvcgvÎvq XvKv A‡c¶v K·evRv‡i †ewk A¯ŵ¯— †eva nq †Kb? 
 DËi t K·evRvi mgy`ªZxieZ©x e‡j †mLv‡b Av‡cw¶K Av`ª©Zv †ewk| XvKv A‡c¶vK…Z `~‡i nIqvq 

†mLvbKvi Av‡cw¶K Av`ª©Zv Kg|  
 Avgiv Rvwb, evqygÛ‡ji Av‡cw¶K Av`ª©Zv †e‡o †M‡j ev®úvq‡bi nvi K‡g hvq| d‡j XvKvq kixi 

†_‡K wbM©Z Nvg `ª“Z ïKv‡e Ges kixi †_‡K †ewk myßZvc MÖnY Ki‡e| d‡j †`n kxZj †eva nq 
I ¯ŵ¯— jv‡M| XvKv †_‡K K·evRv‡i kixi †_‡K wbM©Z Nvg Kg ïKv‡e I ev®úvq‡bi Rb¨ Kg 
myßZvc cÖ‡qvRb n‡e| d‡j XvKv A‡c¶v K·evRv‡i †ewk A¯ŵ¯— †eva nq|  

(3)  AvKvk †gNjv _vK‡j wkwki c‡o bv †Kb? 
 DËi t iv‡Z f‚-c„ô Zvc wewKiY K‡i VvÛv nq| evqygÛ‡ji Rjxq ev®ú w`‡bi ZvcgvÎvq Ams¤ú„³ 

_v‡K| iv‡Zi †ejvq f‚-c„ô msjMœ evqy VvÛv n‡j wb¤œ ZvcgvÎvq †mB evqy Rjxq ev®ú Øviv ms¤ú„³ 
nq I Rjxq ev¯ú NYxf‚Z n‡q wkwki R‡g| wKš—z AvKv‡k hw` †gN _v‡K, Zvn‡j f‚-c„ô Zvc 
wewKiY Ki‡Z cv‡i bv| KviY †gN Zvc‡ivax c`v_©| Zvc mÂvjb Ki‡Z cv‡i bv e‡j f‚-c„ô VvÛv 
nq bv| d‡j AvKvk †gNjv _vK‡j wkwki c‡o bv| 

(4)  evqygÛ‡ji Ae¯’v †Kgb n‡j Gi ZvcgvÎv I wkwkiv¼ mgvb nq? 
 DËi t mvaviYZ evqy‡Z me mgqB wKQy Rjxq ev®ú _v‡K| wbw`©ó ZvcgvÎvq wbw`©ó AvqZ‡bi evqyi 

Rjxq ev®ú aviY ¶gZv mxgve×| ZvcgvÎv Kg‡Z _vK‡j wbw`©ó cwigvY Rjxq ev¯ú Øviv evqy 
ms¤ú„³ n‡Z _v‡K| †h ZvcgvÎvq evqy ms¤ú„³ nq, †m ZvcgvÎv‡K wkwkiv¼ e‡j| hw` evqygÛ‡j 
Aew¯’Z Rjxq ev®ú Øviv evqygÛj ms¤ú„³ _v‡K, Zvn‡j evqygÛ‡ji ZvcgvÎv I wkwkiv¼ GKB 
n‡e| A_©vr hw` KLbI evqygÛ‡ji ZvcgvÎv I wkwkiv¼ mgvb nq Zvn‡j Avgiv eywS †h, evqygÛ‡j 
Aew¯’Z Rjxq ev®ú Øviv evqy ms¤ú„³ Ae¯’vq Av‡Q|  
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11.6.4 t evqygÛ‡j Rjxq ev‡®úi mv‡_ RwoZ K‡qKwU cÖvK…wZK NUbv  
Kzqvkv I KzRSwUKv (Mist and fog) t †Kvb †Kvb AÂ‡j KLbI †Kvb evqycÖevnnxb iv‡Z we¯—xb© ¯’vb Ry‡o 
ZvcgvÎv wkwkiv‡¼ †cŠQv‡bvi d‡j †mLvbKvi evqygÛj Rjxq ev®ú Øviv m¤ú„³ nq| m¤ú„³ nevi ci 
ZvcgvÎv AviI K‡g †M‡j Rjxq ev®ú NYxf‚Z n‡q ¶z`ª ¶z`ª cvwbi KYvq cwiYZ nq| GB cvwbi KYv 
evqy‡Z Aew¯’Z a~wjKYvi Dci R‡g fvm‡Z _v‡K| Gfv‡e GK‡Î A‡bK¸wj fvmgvb cvwbi KYvi 
mgv‡ek‡K Kzqvkv e‡j| GB cvwbi KYv Lye Nb mwbœweó n‡q _vK‡j Zv‡K KzRSwUKv e‡j|  

†gN (Cloud) t f‚-c„ô †_‡K hZ Dc‡i IVv hvq ZvcgvÎv ZZ Kg‡Z _v‡K| f‚-c„‡ôi mvMi, b`xbvjv, 
Lvj-wej, cyKzi †_‡K m~‡h©i Zv‡c Rjxq ev®ú ˆZix nq| DËß Rjxq ev®ú nvév e‡j Dc‡i I‡V| µgk 
hZ Dc‡i D‡V ZZB kxZj nq Ges GKwU ¯—‡i wM‡q Rjxq ev®ú ¶z`ª ¶z`ª cvwbi KYvi AvKv‡i cwiYZ 
n‡q evqy‡Z DaŸ©vKv‡k †f‡m †eovq| Gme cvwb KYvi mgwóB †gN| g~jZ: Kzqvkv I †gN GKB| Kzqvkv 
m„wó nq f‚-c„ó †_‡K wKQy Dc‡i Avi †gN †f‡m †eovq A‡bK Dc‡i| †g‡Ni KYv hLb †ewk fvix n‡q hvq 
ZLb †m¸wj wb‡Pi w`‡K bvg‡Z _v‡K| Avevi wb‡Pi DòZvq evqyi ms¯ú‡k© G‡m ev‡®ú cwiYZ n‡q 
Dc‡i P‡j hvq| †gN Gfv‡e IVvbvgv K‡i|  

e„wó (Rain)  t †g‡N Aew¯’Z cvwbi KYv¸wj cvi¯úwiK AvKl©‡Yi Kvi‡Y wgwjZ n‡q eo eo KYvq cwiYZ 
nq| ZLb Avi Giv evqygÛ‡j †f‡m _vK‡Z cv‡i bv| AwfKl©xq Z¡i‡Yi d‡j wb‡Pi w`‡K bvg‡Z _v‡K| 
G†KB e„wó e‡j|  

wkjv (Hail) t A‡bK mgq Zxeª evqycÖev‡ni d‡j evqygÛ‡ji wb¤œgyLx cvwb KYv Dc‡ii w`‡K D‡V hvq| 
cvwb KYv kxZj ¯—‡i cÖ‡ek K‡i| cÖvq 20c ZvcgvÎvi KvQvKvwQ †M‡j cvwb KYv R‡g ei‡d cwiYZ 
nq| Ges Pvicv‡ki cvwb KYv wb‡q R‡g e‡j `ª“Z AvqZb †e‡o hvq  `ª“Z †e‡o hvevi d‡j NYxf‚Z 
wcÛwU wKQy evqy Ave× K‡i †d‡j Ges †Mvj‡Ki AvKvi aviY K‡i| c‡i AwfKl©xq Z¡i‡Yi d‡j wb‡Pi 
w`‡K ‡b‡g Av‡m G‡K wkjv e‡j|  

 
D`vniY  
1| †Kvb ¯’v‡b †Kvb GKw`b evqyi ZvcgvÎv 18C I wkwkiv¼ 10C | 18C I 10C ZvcgvÎvq m¤ú„³ 

ev®úPvc h_vµ‡g 15.4810-3  m  I  9.2110-3  m   cvi`| H w`‡bi Av‡cw¶K Av`ª©Zv KZ? 
mgvavb t 

Avgiv Rvwb,  

Av‡cw¶K Av`ª©Zv, R = 
f
F   100%  

GLv‡b, f = wkwkiv‡¼ m¤ú„³ ev®úPvc = 9.2  10-3  m cvi`  

F = evqyi ZvcgvÎvq m¤ú„³ ev®úPvc = 15.48  10-3  m cvi` 

AZGe, Av‡cw¶K Av ª̀©Zv, R = 
9.2 10-3 

15.48  10-3   100% 

 = 59.43% 
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2| evqyi ZvcgvÎv 28C Ges Av‡cw¶K Av`ª©Zv 60% | 28C  ZvcgvÎvq cvi` m¤ú„³ Rjxq ev®ú Pvc 

= 28.35  10-3  m  cvi`| evqyi Rjxq ev‡®úi Pvc KZ? 

mgvavb t 

GLv‡b evqyi ZvcgvÎvq A_©vr 28 C ZvcgvÎvq m¤ú„³Rjxq ev®ú Pvc, 

F = 28.35  10-3  m cvi` 

Av‡cw¶K Av`ª©Zv = 60% = 
60
100  

evqyi ZvcgvÎvq ev®ú Pvc = wkwkiv‡¼ ev®úPvc = f = ? 

Avgiv Rvwb, Av‡cw¶K Av`ª©Zv, R = 
f
F  

ev, f = R  F =  
60
100   28.35  10-3   

           = 17.01  10-3  m cvi` 

3| †Kvb ¯’v‡b †Kvb GKw`‡b wkwkiv¼ 8.5 C Ges evqyi ZvcgvÎv 20.5 C  | Av‡cw¶K Av`ª©Zv wbY©q 

Ki| [ 8 C, 9 C, 20 C, 21 C ZvcgvÎvq m¤ú„³ Rjxq ev®ú Pvc h_vµ‡g 8.05  10-3 m , 8.63  

10-3 m , 15.48  10-3  m I 16.51  10-3  m cvi` ]| 

mgvavb t 

8 C ZvcgvÎvi ci (9-8) = 1 C ZvcgvÎv e„w×i Rb¨ m¤ú„³ Rjxq ev®úPvc e„w×  

 = (8.63-8.05)  10-3   = 0.58  10-3  m 

 (8.5 - 8) = 0.5 C ZvcgvÎv e„w×i Rb¨ m¤ú„³ Rjxq ev®ú Pvc e„w×, 

 = 0.58  10-3   0.5 = 0.29  10-3  m cvi`| 

wkwkiv‡¼ (8.5) m¤ú„³ Rjxq ev®ú Pvc, f = (8.05 + 0.29)   10-3  = 8.34 10-3  m cvi`  

Avevi,  20 C ZvcgvÎvi ci (21-20)  C  = 1 C e„w×i Rb¨ m¤ú„³ Rjxq ev®úPvc e„w×  

=(16.51-15.48)  10-3  m  = 1.03  10-3  m  

(20.5 - 20) = 0.5 C  e„w×i Rb¨ m¤ú„³ Rjxq ev®úPvc e„w× = 0.515  10-3  m cvi` 

evqyi ZvcgvÎvq (20.5 C) m¤ú„³ Rjxq ev®úPvc, F = (15.48 + 0.515)  10-3  = 15.995 m cvi` 

Avgiv Rvwb, Av‡cw¶K Av`ª©Zv, R = 
f
F   100% 

    = 
8.34  10-3

15.995  10-3   100% = 52.14% 
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4| GKwU wbw`©ó mg‡q ï®‹ I Av`ª© evj&envB‡MÖvwgUv‡ii `ywU _v‡g©vwgUv‡ii ZvcgvÎv h_vµ‡g 25 C I 20 

C | H mg‡qi Av‡cw¶K Av`ª©Zv KZ? [ 25 C ZvcgvÎvq m¤ú„³ev®úPvc = 23.80  10-3  m cvi` I 

16.5 C ZvcgvÎvq m¤ú„³ev®úPvc = 14.09  10-3  m cvi`] 
mgvavb t 
Avgiv Rvwb, †MBmv‡ii m~Îvbymv‡i,  

1 - ) = G (1 -2)   

GLv‡b, 1 = 25 C 

2 = 20 C 

 = wkwkiv¼|  

†MBmv‡ii Drcv‡Ki ZvwjKv †_‡K 25 C ZvcgvÎvq,  G = 1.70 

 (25 -  ) = 1.70 (25-20) 

ev, 25- = 8.5 

ev,  = 16.5 C 

Av‡cw¶K Av`ª©Zv, R = 
f
F   100% 

GLv‡b, f = 16.5 C  ZvcgvÎvq m¤ú„³ev®úPvc = 14.09  10-3  m  Pvc 

F = 25 C ZvcgvÎvq m¤ú„³ev®úPvc = 23.80  10-3  m cvi`  

  Av‡cw¶K Av ª̀©Zv, R = 
14.09
23.80   100% = 59.20% 

 
 
mvims‡¶c  
Av`ª©ZvwgwZ t c`v_©weÁv‡bi †h kvLvq evqygÛ‡j Rjxq ev‡®úi cwigvY m¤^‡Ü Av‡jvPbv Kiv nq Ges 
†Kvb wbw`©ó AvqZ‡bi evqy‡Z Aew¯’Z Rjxq ev‡®úi cwigvY wbY©q c×wZ eY©bv Kiv nq, Zv‡K Av ª̀©ZvwgwZ 
ejv nq|  

Av‡cw¶K Av`ª©Zv t †Kvb mg‡q wbw`©ó ZvcgvÎvq wbw`©ó AvqZ‡bi evqy‡Z Dcw¯’Z Rjxq ev‡®úi fi I 
GKB ZvcgvÎvq GKB AvqZ‡bi evqy‡K m¤ú„³ Ki‡Z cÖ‡qvRbxq Rjxq ev‡®úi f‡ii AbycvZ‡K H 
¯’v‡bi Av‡cw¶K Av`ª©Zv e‡j|  
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cv‡VvËi g~j¨vqb  
K. ‰be©̈ w³K cÖkœ t mwVK DË‡ii cv‡©k wUK wPý () w`b| 

1|  wkwkiv¼ ej‡Z wK eySvq ? 
 (K) evqyw¯’Z Rjxq ev‡®úi cwigvY  
 (L) Rjxq ev‡®úi ZvcgvÎv 
 (M) Am¤ú„³ Rjxq ev‡®úi ZvcgvÎv  
 (N) †h ZvcgvÎvq evqyw¯’Z Rjxq ev®ú m¤ú„³ nq 

2| XvKv A‡c¶v K·evRv‡i †ewk A¯̂w¯— †eva nIqvi KviY wK? 
 (K) XvKvq K·evRvi A‡c¶v ZvcgvÎv †ewk| 
 (L) K·evRv‡i XvKv A‡c¶v ZvcgvÎv †ewk| 
 (M) K·evRv‡i XvKv A‡c¶v Av‡cw¶K Av ª̀©Zv †ewk| 
 (N) XvKvq K·evRvi A‡c¶v Av‡cw¶K Av ª̀©Zv †ewk|  

3| Av‡cw¶K Av`ª©Zv wb‡Pi ‡Kvb m¤úK©wU †_‡K wbY©q Kiv hv‡e ? 

 (K) Av‡cw¶K Av ª̀©Zv = 
wkwkiv‡¼ m¤ú„³ Rjxq ev®úPvc

evqyi ZvgcvÎvq m¤ú„³ Rjxq ev®úPvc   

 (L) Av‡cw¶K Av`ª©Zv = 
evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc

wkwkiv‡¼ m¤ú„³ Rjxq ev®úPvc    

 (M) Av‡cw¶K Av`ª©Zv = evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc - wkwkiv¼ m¤ú„³   Rjxq ev®úPvc 
 (N) Av‡cw¶K Av`ª©Zv = wkwkiv‡¼ m¤ú„³ Rjxq ev®úPvc+evqyi ZvcgvÎvq m¤ú„³  Rjxq  ev®úPvc  

 
L. msw¶ß cÖkœ  
1| Av‡cw¶K Av`ª©Zvi msÁv wjLyb|  
2| GKB ZvcgvÎvq XvKv A‡c¶v K·evRv‡i †ewk A¯ŵ¯— †eva nq †Kb?   
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iPbvg~jK cÖkœ  
1| M¨v‡mi m~Î¸wj wjLyb I eY©bv Ki“b| 
2| M¨v‡mi Pvc, AvqZb I ZvcgvÎvi g‡a¨ m¤úK© ¯’vcb Ki“b|  
3| Av`k© M¨vm mgxKiY PV = RT cÖwZcv`b Ki“b|  
4| M¨v‡mi MwZZ‡Ë¡i †gŠwjK ¯x̂Kvh©̧ wj wjLyb|  
5| AvYweK †eM e›Ub m~ÎwU eY©bv Ki“b|   
6| MwZZË¡ Abymv‡i M¨v‡mi Pvc I AYyi Mo eM©‡e‡Mi m¤úK© cÖwZcv`b Ki“b|   
7| MwZZË¡ Abymv‡i M¨vm AYyi g~j Mo eM©‡e‡Mi mv‡_ ZvcgvÎvi m¤úK© cÖwZcv`b Ki“b|  
8| M¨v‡mi MwZZË¡ Abymv‡i ZvcgvÎvi e¨vL¨v cÖ̀ vb Ki“b|  
9| (K) m¤ú„³ ev®úPvc I wkwkiv‡¼i msÁv wjLyb|   
 (L) m¤ú„³I Am¤ú„³ ev®úPv‡ci g‡a¨ cv_©K¨¸wj wjLyb|  
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MvwYwZK cÖkœ  

1| w¯’i ZvcgvÎvq 1.5  105  N m-2  Pv‡c wbw`©ó wKQy M¨v‡mi AvqZb 0.003 m3 ; 5  105  N m-2  
Pv‡c M¨vmwUi AvqZb KZ? 

2| w¯’i ZvcgvÎvq 105  N m-2   Pv‡c wbw`©ó f‡ii wKQy M¨v‡mi AvqZb  0.005 m3  5  105  N m-2  
Pv‡c M¨vmwUi AvqZb KZ? 

3| w¯’i Pv‡c 27C ZvcgvÎvi 200 m3  AvqZ‡bi M¨vm‡K 327C ZvcgvÎvq DËß Kiv n‡jv| 
M¨vmwUi AvqZb KZ n‡e? 

4| 27C ZvcgvÎvq 4g bvB‡Uªv‡R‡bi †gvU MwZkw³ KZ? 

5| 27C ZvcgvÎvq Aw·‡R‡bi g~j Mo eM©‡eM KZ? 

6| †Kvb ¯’v‡b †Kvb GKw`b evqyi ZvcgvÎv 18C I wkwkiv¼ 12C ; 18C I 12C ZvcgvÎvq 

m¤ú„³ev®úPvc h_vµ‡g 15.48  10-3 m I 10.52  10-3 m cvi`| H w`‡bi Av‡cw¶K Av`ª©Zv 
KZ? 

7| evqyi ZvcgvÎv 32C Ges Av‡cw¶K Av`ª©Zv 55% ; 32C ZvcgvÎvq m¤ú„³Rjxq ev®úPvc 35.66 

 10-3 m cvi`| evqyi Rjxq ev‡®úi Pvc KZ? 

8| †Kvb wbw`©ó mg‡q ï®‹ I Av`ª© evj&e nvB‡MÖvwgUv‡ii `ywU _v‡g©vwgUv‡ii ZvcgvÎv h_vµ‡g 24C I 

18C; H mg‡q Av‡cw¶K Av`ª©Zv KZ? [24C ZvcgvÎvq m¤ú„³ev®úPvc = 22.38  10-3 m 
cvi`; 13.68C ZvcgvÎvq m¤ú„³ev®úPvc = 11.62m cvi`| ] 

 


