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f~wgKv (Introduction)  

 

hv Bw›`ªqMÖvn¨, hvi IRb Av‡Q, RvqMv `Lj K‡i, ej cÖ‡qvM Ki‡j cÖwZ‡iva K‡i ev Kivi gZ cªqvm †`Lvq Zv‡K 

c`v_© ejv nq| †fŠZ Ae¯’vi Dci wfwË K‡i c`v_©‡K KwVb, Zij I M¨vm GB wZbwU †kÖwY‡Z wef³ Kiv nq| 

N‡ii DòZvq (mvaviYZ 25C) I Pv‡c (evqygÐjxq Pv‡c) †Kv‡bv GKwU c`v_© KwVb, Zij bv M¨vmiƒ‡c Ae¯’vb 

Ki‡e, Zv wbf©i K‡i IB c`v‡_©i ¯v̂fvweK Mjbv¼ Ges ¯̂vfvweK ùzUbv¼ Gi Dci| hw` †Kv‡bv c`v‡_©i ¯̂vfvweK 

Mjbv¼ N‡ii DòZvi †P‡q †ewk nq, Zvn‡j c`v_©wU N‡ii DòZvq KwVb Ae¯’vq _v‡K| hw` c`v‡_©i ¯v̂fvweK 

ùzUbv¼ N‡ii DòZvi †P‡q Kg nq, Zvn‡j c`v_©wU N‡ii DòZvq M¨vmxq nq| hw` c`v‡_©i ¯v̂fvweK Mjbv¼ 

N‡ii DòZv A‡cÿv Kg, wKš‘ ¯v̂fvweK ùzUbv¼ N‡ii DòZv A‡cÿv †ewk nq, Zvn‡j c`v_©wU N‡ii DòZvq 

Zij nq| DòZv I Pv‡ci cwieZ©b NwU‡q GKwU c`v_©‡K GK Ae¯’v †_‡K Ab¨ Ae¯’vq iƒcvšÍwiZ Kiv hvq|  
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c`v‡_©i wewfbœ Ae¯’v 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

 c`v‡_©i wewfbœ Ae¯’v e¨vL¨v Ki‡Z cvi‡eb| 

 KwVb, Zij I evqexq Ae¯’vi g‡a¨ cv_©K¨ wba©viY Ki‡Z cvi‡eb| 

 c`v‡_©i AvKvi, AvqZb I AvšÍtAvYweK AvKl©Y ej m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

KwVb, DØvqx, DaŸ©cvwZZ, M¨vmxq, gy³ AYy| 

 

c`v‡_©i Ae¯’v (States of Matter) : 
hvi fi Av‡Q, ’̄vb `Lj K‡i, w ’̄wZkxj I MwZkxj Ae ’̄vi cwieZ©‡b evav m„wó K‡i Zv‡K c`v_© ejv nq| 

mvaviYfv‡e Bw›`ªq MÖvn¨ Ae¯’vi Dci wfwË K‡i c`v_©‡K wZb fv‡M fvM Kiv hvq| KwVb Ae¯’v, Zij Ae ’̄v I M¨vmxq 

Ae¯’v|  

KwVb Ae¯’v (Solid state) :  
c`v‡_©i G Ae¯’vq wbw ©̀ó f‡ii c`v‡_©i wbw ©̀ó AvK…wZi, wbw ©̀ó AvqZb I AvK…wZ _v‡K| G Ae¯’vq c`v‡_©i wbw ©̀ó wÎgvwÎK 

MVb web¨v‡m _v‡K| G Ae¯’vq Dcv`vb KYv¸‡jvi g‡a¨ AvšÍtAvYweK AvKl©Y ej LyeB cÖej _v‡K Ges Dcv`vb KYvi 

MwZkw³ LyeB bMY¨| MwZkw³ Kg nIqvq mywbw ©̀ó wbq‡g mw¾Z _v‡K| G Kvi‡Y wbw ©̀ó AvK…wZi I D”P NbZ¡wewkó nq| G 

Ae¯’vq c`v‡_©i AvšÍtAvYweK AvKl©Y kw³ MwZkw³i Zzjbvq A‡bK †ewk _v‡K| 

Zij Ae ’̄v (Liquid state) :  
G Ae¯’vq c`v‡_©i fi I AvqZb wbw ©̀ó _v‡K wKš‘ AvKvi wbw ©̀ó _v‡K bv| Zij c`v_©‡K †h cv‡Î ivLv nq fiI AvqZ‡bi 

†Kv‡bv cwieZ©b bv NwU‡q †m cv‡Îi AvKvi aviY K‡i| G Ae¯’vq AYy¸‡jvi ga¨Kvi AvšÍtAvYweK AvKl©Y ej KwVb 

Ae¯’vi Zzjbvq Kg e‡j AYy¸‡jv „̀pfv‡e Ave× _v‡K bv| AYy¸‡jvi MwZkw³ KwVb Ae¯’vi Zzjbvq h‡_ó †ewk e‡j AwZ 

mn‡R PjvPj Ki‡Z cv‡i| G Kvi‡Y Zij Ae ’̄vq c`v‡_©i cÖevn ¸Y _v‡K Ges AvK…wZ mn‡R cwieZ©bkxj nq| G Ae¯’vq 

c`v‡_©i AvšÍtAvYweK AvKl©Y ej I MwZkw³ cÖvq mgvb nq| 

M¨vmxq Ae¯’v (Gasious state) :  
G Ae¯’vq c`v_© Ii fi wbw ©̀ó iv‡L wKš‘ †Kv‡bv ai‡bi mywbw`©ó AvKvi ev AvK…wZ eRvq ivL‡Z cv‡i bv| G Ae¯’vq h‡Zv 

Kg cwigv‡Yi c`v_© †nvK bv †Kb Zv cvÎ‡K c~Y© K‡i Ae ’̄vb Ki‡e| Gi g~j KviY G Ae ’̄vq Dcv`vb AYy¸‡jvi g‡a¨ 

AvšÍtAvYweK AvKl©Y ej Kvh©Ki nq bv ej‡jB P‡j| AYy¸‡jvi MwZkw³I A¯̂vfvweK fv‡e †e‡o hvq Ges wewÿßfv‡e 

¯v̂axb ¯Ë̂¡vq Gw`K Iw`K PjvPj Ki‡Z _v‡K| M¨vmxq Ae ’̄vq GKw`‡K NbZ¡ †hgb gvivZ¥Kfv‡e K‡g hvq Ab¨w`‡K 

ms‡KvPbkxjZv gvivZ¥K fv‡e †e‡o hvq| G Rb¨ AvKvi I AvqZb w ’̄i _v‡K bv| G Ae ’̄vq Dcv`vb KYv¸‡jvi MwZkw³ 

AvšÍtAvYweK AvKl©Y e‡ji Zzjbvq A‡bK †ewk nq| 

†Kv‡bv †Kv‡bv †ÿ‡Î c`v‡_©i M¨vmxq Ae¯’v‡K ev®ú ejv nq| GwU †gv‡UB wVK bq| ev®ú n‡jv mwÜ ZvcgvÎvi wb‡P c`v‡_©i 

M¨vmxq Ae¯’v gvÎ| G Ae¯’vq ïaygvÎ Pvc cÖ‡qv‡M msKzwPZ K‡i M¨vm‡K cwiewZ©Z K‡i Zij Ae ’̄vq iƒcvšÍwiZ Kiv hvq| 

 

cvV-4.1 
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g‡b ivL‡eb : c`v‡_©i AvšÍtAvYweK AvKl©Y ej MwZkw³i Zzjbvq †ewk n‡j KwVb Ae¯’v, AvšÍtAvYweK AvKl©Y ej Ges 

MwZkw³ mgvb n‡j ZLb Zij Ae ’̄v| Avi hw` Dcv`vb KYvi MwZkw³, AvšÍtAvYweK AvKl©Y e‡ji Zzjbvq A‡bK †ewk 

nq Z‡e c`v_© M¨vmxq Ae¯’vq Ae¯’vb Ki‡e| 

  

DwjøwLZ wZbwU Ae¯’v QvovI c`v‡_©i Av‡iv ỳwU Ae¯’v †`Lv hvq| GKwU Zij ùwUK Ae¯’v Ges AciwU cøvRgv Ae¯’v| 

 

Zij ùwUK Ae¯’v (Liquid crystal state) : 

†ek wKQz `vbv`vi KwVb c`v_© Av‡Q hv‡`i‡K Zvc cÖ‡qv‡Mi d‡j mivmwi ¯̂”Q Zi‡j cwiYZ bv n‡q KwVb I Zi‡ji 

gvSvgvwS GKwU A¯̂”Q Ae¯’vi m„wó K‡i Ae ’̄vb K‡i| c`v‡_©i G Ae¯’v n‡jv Zij ùwUK| c`v‡_©i Zij ùwUK Ae ’̄v `ywU 

ZvcgvÎvi e¨eav‡b Ae¯’vb K‡i Mjb ZvcgvÎv I ¯”̂QKiY ZvcgvÎv| 

KwVb ùwUK ZvcgvÎv

Mjb

  Zij ùwUK (A¯̂”Q) 

ZvcgvÎv

¯̂”QKiY

 ¯”̂Q Zij 

Zij ùwUK Ae ’̄vq c`v‡_©i g‡a¨ KwVb Ae¯’vi ag© I Zij Ae¯’vi ag© eZ©gvb _v‡K| KwVb Ae¯’vi ag© †hgb mywbw`©ó 

web¨vm, `„pZv, mv›`ªZv I Av‡jvK ag© eZ©gvb| Avevi Zij Ae¯’vi ag© †hgb cÖevn ag©, c„ôZjUvb eZ©gvb wKš‘ wbw ©̀ó 

AvKvi _v‡K bv| AvaywbK weÁv‡bi wPwKrmv †ÿ‡Î Gi e¨envi h‡_ó| B‡jK‡Uªvwb· wk‡íI Gi e¨envi Kg bq| Nwo, 

K¨vjKz‡jUi, Kw¤úDUv‡ii gwbUi, wUwfi w¯Œb, wWm‡cømvBb, †gvevBj †dv‡bi w¯Œ‡b Gi e¨vcK e¨envi cwijwÿZ nq| 

 

cøvRgv Ae¯’v (Plasma state) : 

G Ae ’̄vq c`v_© Zvi m‡e©v”P MwZkw³ cÖvšÍ nq| c`v_© Zvi Dcv`vb KYvq we‡qvwRZ n‡q cÖwZwU KYv Avavbhy³ nq Ges cÖPÐ 

MwZkw³i Kvi‡Y QzUvQzwU Ki‡Z _v‡K wKš‘ wecixZ Avav‡bi g‡a¨ †Kvbiƒc AvKl©Y ej Abyf~Z nq bv| mvaviYZ 104107 
K ZvcgvÎvq †ek wKQz c`v_©‡K cøvRgv Ae¯’vq Ae¯’vb Ki‡Z †`Lv hvq| m~h© I Ab¨vb¨ bÿÎ gÐ‡ji g‡a¨ c`v_© cøvRgv 

Ae¯’vq Ae¯’vb K‡i| cvigvbweK Pzjøxi g‡a¨ hLb wbDwK¬qvi wdDkvb NUv‡bv nq ZLb c`v_©‡K cøvRgv Ae¯’vq cwieZ©b K‡i 

†bqv nq| 

 

KwVb, Zij I M¨vmxq Ae¯’vq c`v‡_©i a‡g©i Zzjbv : 

c`v_© m~PK ˆewkó¨ KwVb Ae¯’v Zij Ae ’̄v M¨vmxq Ae¯’v 

1| AvKvi I 

AvK…wZ 

mywbw`©ó AvKvi I AvK…wZ 

eZ©gvb| 

†Kv‡bv mywbw`©ó AvKvi I 

AvK…wZ †bB| 

†Kv‡bv mywbw`©ó AvKvi I AvK…wZ †bB| 

2| AvšÍtAvYweK 

AvKl©Y ej I 

MwZkw³i 

Zzjbv 

AYyi MwZkw³i Zzjbvq 

AvšÍtAvYweK AvKl©Y ej 

A‡bK A‡bK ¸Y eo| 

AYyi AvšÍtAvYweK AvKl©Y 

ej I MwZkw³ cÖvq mgvb 

_v‡K| 

AYy¸‡jvi MwZkw³i gvb AvšÍtAvYweK 

AvKl©Y e‡ji Zzjbvq A‡bK A‡bK ¸Y 

eo| 

3| AYyi MwZ 

cÖK…wZ 

AYyi K¤úbMwZ _v‡K wKš‘ 

¯’vbvšÍi I AveZ©b MwZ 

_v‡K bv| 

K¤úb, AveZ©b I ¯’vbvšÍi 

MwZ Av‡Q Z‡e A‡cÿvK…Z 

Kg gvÎvq _v‡K| 

K¤úb, AveZ©b I ¯’vbvšÍi MwZ A‡bK 

A‡bK †ewk _v‡K| 

4| cÖmviY Zv‡ci d‡j AvqZ‡bi 

cÖmviY Lye Kg N‡U| 

AvqZ‡bi MÖnY‡hvM¨ I 

cwigvc †hvM¨ cÖmviY N‡U| 

AvqZ‡bi A¯̂fvweKfv‡e cÖmviY N‡U| 

5| ms‡KvPb mvaviYfv‡e msKzwPZ nq bv 

ej‡jB P‡j| 

LyeB mvgvb¨ ms‡KvPb N‡U| D”P Pv‡ci Kvi‡Y gvivZ¥K ms‡KvPb N‡U| 

6| AvqZb AvqZb wbw ©̀ó _v‡K| AvqZb wbw ©̀ó _v‡K| AvqZb wbw ©̀ó _v‡K bv| iwÿZ cvZ‡K c~Y© 

K‡i Ae ’̄vb K‡i| 

7| NbZ¡ LyeB †ewk| †gvUv‡gvwU fv‡e †ewk aiv 

†h‡Z cv‡i| 

LyeB Kg nq| 

8| Mjbv¼ I 

ùzUbv¼ 

D”P Mjbv¼ I D”P ùzUbv¼ 

wewkó nq| 

ga¨gv‡bi Mjbv¼ I ùzUbv¼ 

wewkó nq| 

wb¤œgv‡bi Mjbv¼ I ùzUbv¼ wewkó nq| 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 

142 evsjv‡`k Db¥y³ wek¦we`¨vjq 

M¨v‡mi ˆewkó¨ (Characteristics of Gas) : 

Kÿ ZvcgvÎvq †h me Dcv`vb evqexq Ae¯’vq _v‡K Zv‡K M¨vm ejv nq| †hgb O2, N2, H2, CO2, He G mK‡jB 

M¨vmxq c`v_©| M¨vmxq c`v_©̧ ‡jv †ewkwKQz ˆewk‡ó¨i AwaKvix nq| †hgb 

1| AvKvi I AvqZb : M¨vmxq c`v‡_©i †Kv‡bv wbw ©̀ó AvKvi ev AvqZb †bB| mvaviYZ †h cv‡Î M¨vm‡K ivLv nq †m cv‡Îi 

AvqZbB M¨v‡mi AvqZb e‡j aiv nq| 

2| m¤úªmviYkxjZv : M¨v‡mi m¤úªmviY ÿgZv A¯̂vfvweKfv‡e †ewk| †h cv‡Î M¨vm ivLv nq Lye `ªæZ H cv‡Îi mg¯Í 

RvqMvq M¨vm we¯Í…Z n‡q c‡o| 

3| e¨vcb : M¨v‡mi e¨vc‡bi ÿgZv Lye †ewk| `yB ev Z‡ZvwaK M¨vm ci¯ú‡ii g‡a¨ ª̀æZ MwZ‡Z cwie¨vß n‡q mgmË¡ 

wgkÖY ˆZwi K‡i _v‡K| M¨vm AYy¸‡jvi g‡a¨ AvšÍtAvYweK k~b¨ ¯’vb _v‡K e‡j GwU m¤¢e nq| 

4| AvšÍtKYv AvKl©Y ej : M¨vm AYy¸‡jvi g‡a¨ AvšÍtKYv AvKl©Y ej LyeB bMY¨| G e‡ji gvb ZZB Kg †h mvaviYfv‡e 

G‡K k~b¨ e‡j a‡i †bqv nq| 

5| NbZ¡ : KÿZvcgvÎvq M¨v‡mi NbZ¡ LyeB Kg| Dcv`v‡bi GKK AvqZ‡bi fi‡K Dcv`v‡bi NbZ¡ ejv nq| M¨vmxq 

AYy¸‡jvi g‡a¨ AvšÍtAvYweK ~̀iZ¡ AwaK nIqvq GKK AvqZ‡b M¨vm AYyi msL¨v Kg nq| G Kvi‡Y GKK AvqZ‡bi 

fi Z_v NbZ¡ Kg nq| 

6| M¨v‡mi Pvc : †h cv‡Î M¨vm ivLv _v‡K H Mv‡Îi †`qv‡ji Dci M¨vm Pvc cÖ‡qvM K‡i| M¨vm AYy¸‡jv MwZkxj _vKvq 

cv‡Îi †`qv‡j Pvc ev ej cÖ‡qvM K‡i| M¨vm AYy¸‡jv KZ…©K Av‡ivwcZ G Pvc cv‡Îi Dc‡i, wb‡P, cv‡k¦© me RvqMvq 

mgvb _v‡K| cÖK…Z c‡ÿ w ’̄i ZvcgvÎvq GKK †ÿÎd‡ji Dci cv‡Îi †`qv‡j M¨vm †h ej cÖ‡qvM K‡i Zv‡K M¨v‡mi 

Pvc ejv nq| 

7| AYyi MwZ : M¨vm AYy¸‡jvi MwZkw³ h‡_ófv‡e AwaK Ges ZvcgvÎv e„w× RwbZ Kvi‡Y AYy¸‡jvi MwZkw³i e„w× N‡U| 

M¨vm AYy¸‡jvi g‡a¨ AvšÍtKYv AvKl©Y ej LyeB Kg nIqvq AYy¸‡jv ¯̂vaxb Ges wewÿßfv‡e MwZkxj _v‡K| 

8| mgmË¡ wgkÖY : wfbœ wfbœ M¨vm AYy¸‡jv †h †Kv‡bv AYycv‡Z wgwkÖZ n‡q mgmË¡ wgkÖY Drcbœ K‡i| M¨v‡mi AYy¸‡jvi 

g‡a¨ AvšÍtAvYweK k~b¨¯’vb _v‡K| wfbœ wfbœ M¨vmAYy¸‡jv‡K ci¯ú‡ii ms¯ú‡k© Avb‡j hw` wewµqv bv K‡i Z‡e 

AYy¸‡jvi MwZkw³i Kvi‡Y GKwU M¨v‡mi AYy¸‡jvi k~b¨ ¯’v‡bi g‡a¨ Aci M¨v‡mi AYy¸‡jv ’̄vb K‡i †bq| Gi d‡j 

M¨vmxq Ae¯’vq c`v_© mgmË¡ wgkÖY ˆZwi K‡i| 

9| Ae¯’vi cwieZ©b : wb¤œ ZvcgvÎv I D”P Pv‡c G‡K Zi‡j cwiYZ Kiv m¤¢e nq|  

10| ZvcgvÎv : ZvcgvÎv evo‡j M¨v‡mi AYy¸‡jvi kw³ †e‡o hvq| G kw³i e„w× d‡j AYy¸‡jv K¤úbRwbZ kw³, 

N~Y©bRwbZ kw³, wew”Qbœfv‡e PjvP‡ji MwZkw³ meB †e‡o hvq| 

 

M¨v‡mi AvqZb (Volume of Gas) : 
M¨vm AYy¸‡jvi g‡a¨ AvšÍtKYv AvKl©Y ej LyeB bMY¨ nIqvq †h cv‡Î M¨vm‡K ivLv nq †m cvÎ‡K M¨vm c~Y© K‡i iv‡L| †h 

cv‡Î M¨vm ivLv nq M¨vm AYy¸‡jv KZ…©K `LjK…Z AvqZb‡K H M¨v‡mi AvqZb ejv nq| cÖK…Z c‡ÿ M¨vm iwÿZ cv‡Zi 

AvqZb‡K M¨v‡mi AvqZb wn‡m‡e MY¨ Kiv nq| 

M¨v‡mi AvqZb‡K SI GK‡K NbwgUvi (Cubic metre) ev m3
 G cÖKvk Kiv nq| GQvov Nb †WwmwgUvi (Cubic 

decimetre) ev dm3
 Ges Nb †mw›UwgUvi (Cubic Centimetre) ev cm3

 G cÖKvk Kiv nq| 

1m3  = 1000 L = 103 dm3 = 106 cm3  
 

M¨v‡mi Pvc (Pressure of Gas) : 
M¨vm AYy¸‡jv gy³fv‡e cv‡Îi g‡a¨ †QvUvQzwU K‡i| M¨vm AYy¸‡jv KZ…©K cv‡Îi †`qv‡ji cÖwZ GKK †ÿÎd‡ji Dci 

Av‡ivwcZ ej‡K M¨v‡mi Pvc ejv nq| 
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A_©vr Pvc = 

cÖhy³ ej

 c„ôZ‡ji †ÿÎdj

 

M¨v‡mi Pv‡ci SI GKK c¨vm‡Kj (Pa)| G‡K evqy Pvc (atm) ev wgwjwgUvi cvi` : mm(Hg) GK‡KI cÖKvk Kiv nq| 

1 atm = 760 mm(Hg) = 101.325 kPa = 101.325  103 Pa = 101.325  103 Nm2. 
cÖwZ eM©wgUvi †ÿÎd‡ji Dci Av‡ivwcZ 1 wbDUb ej‡K c¨vm‡Kj ejv nq| 

 

M¨vm I ev‡®úi g‡a¨ cv_©K¨ (Difference between gas and Vapour) 
cv_©K¨ m~PK ˆewkó¨ M¨vm ev®ú 

1| msÁv mwÜ ZvcgvÎvi Dc‡ii †h †Kv‡bv ZvcgvÎvq 

c`v‡_©i evqexq Ae¯’v‡K M¨vm ejv nq| 

mwÜ ZvcgvÎvi wb‡P †h †Kv‡bv ZvcgvÎvq 

c`v‡_©i evqexq Ae¯’v‡K ev®ú ejv nq| 

2| ZijxKiY mwÜ ZvcgvÎvi Dci D”P Pvc cÖ‡qvM K‡i 

M¨vm‡K msKzwPZ K‡iI Zi‡j cwiYZ Kiv hvq 

bv| 

ev®ú‡K ïaygvÎ D”P Pvc cÖ‡qv‡Mi gva¨‡gB 

Zi‡j cwiYZ Kiv m¤¢e nq| 

3| mwÜ ZvcgvÎv †Kv‡bv evqexq c`v‡_©i mwÜ ZvcgvÎvi Dc‡i Dnv 

M¨vm| 

†Kv‡bv evqexq c`v‡_©i mwÜ ZvcgvÎvi bx‡P 

Dnv ev®ú| 

4| Ae¯’v 31.1C ZvcgvÎvi Dc‡i CO2 M¨vm| 31.1C ZvcgvÎvi wb‡P CO2 ev®ú| 

 

 

wkÿv_©xi KvR 

GKwU cv‡Î wKQz ei‡di UzKiv wb‡q ax‡i ax‡i Zvc w`‡Z _vKzb| Zij cvwb‡K 

Av‡iv Zvc w`b| cvwb wbt‡kl n‡q †Mj| Gevi GKwU †U÷wUD‡e mvgvb¨ cwigvY 

wbkv`j (NH4Cl) wb‡q Zvc w`‡Z _vKzb| cwieZ©b ch©‡eÿY Kiæb| G `ywU 

cixÿvq c`v‡_©i cwieZ©‡bi wfbœZvi KviY e¨vL¨v Kiæb| 

 

 

mvi-ms‡ÿc :  

 KwVb Ae ’̄v : c`v‡_©i KwVb Ae ’̄vq wbw ©̀ó f‡ii c`v‡_©i wbw`©ó AvK…wZi, wbw ©̀ó AvqZb I AvKvi _v‡K| KwVb 

Ae¯’vq c`v‡_©i wbw ©̀ó wÎgvwÎK MVb web¨v‡m _v‡K|  

 Zij Ae ’̄v : Zij Ae ’̄vq c`v‡_©i fi I AvqZb wbw ©̀ó _v‡K wKš‘ AvKvi wbw ©̀ó _v‡K bv| Dcv`vb‡K †h cv‡Î ivLv 

nq fi I AvqZ‡bi †Kv‡bv cwieZ©b bv NwU‡q †m cv‡Îi AvKvi aviY K‡i|  

 M¨vmxq Ae¯’v : M¨vmxq Ae ’̄vq c`v_© Ii fi wbw ©̀ó _v‡K wKš‘ †Kv‡bv ai‡bi mywbw`©ó AvKvi ev AvK…wZ eRvq ivL‡Z 

cv‡i bv| G Ae¯’vq h‡Zv Kg cwigv‡Yi c`v_© †nvK bv †Kb Zv cvÎ‡K c~Y© K‡i Ae ’̄vb Ki‡e|  

 Zij ùwUK Ae ’̄v : †ek wKQz `vbv`vi KwVb c`v_© Av‡Q hv‡`i‡K Zvc cÖ‡qv‡Mi d‡j mivmwi ¯̂”Q Zi‡j cwiYZ bv 

n‡q KwVb I Zi‡ji gvSvgvwS GKwU A¯̂”Q Ae¯’vi m„wó K‡i Ae¯’vb K‡i| c`v‡_©i G Ae¯’v n‡jv Zij ùwUK|  

 cøvRgv Ae ’̄v : G Ae¯’vq c`v_© Zvi m‡e©v”P MwZkw³ cÖvšÍ nq| c`v_© Zvi Dcv`vb KYvq we‡qvwRZ n‡q cÖwZwU KYv 

Avavbhy³ nq Ges cÖPÐ MwZkw³i Kvi‡Y QzUvQzwU Ki‡Z _v‡K wKš‘ wecixZ Avav‡bi g‡a¨ †Kvbiƒc AvKl©Y ej 

Abyf~Z nq bv| mvaviYZ 104107 K ZvcgvÎvq †ek wKQz c`v_©‡K cøvRgv Ae ’̄vq Ae¯’vb Ki‡Z †`Lv hvq|  

 M¨v‡mi AvqZb : M¨vm AYy¸‡jvi g‡a¨ AvšÍtKYv AvKl©Y ej LyeB bMY¨ nIqvq †h cv‡Î M¨vm‡K ivLv nq †m 

cvÎ‡K M¨vm c~Y© K‡i iv‡L| †h cv‡Î M¨vm ivLv nq M¨vm AYy¸‡jv KZ…©K `LjK…Z AvqZb‡K H M¨v‡mi AvqZb ejv 

nq|  

 M¨v‡mi Pvc : M¨vm AYy¸‡jv gy³fv‡e cv‡Îi g‡a¨ †QvUvQzwU K‡i| M¨vm AYy¸‡jv KZ…©K cv‡Îi †`qv‡ji cÖwZ GKK 

†ÿÎd‡ji Dci Av‡ivwcZ ej‡K M¨v‡mi Pvc ejv nq| 
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cv‡VvËi g~j¨vqb-4.1 

 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| CO2 Gi mwÜ ZvcgvÎv 

 (K) 23.1C (L) 31.1C (M) 37.2C (N) 47.2C 

2| SI GK‡K M¨v‡mi AvqZb 

 (K) L (L) dm3
 (M) cm3

 (N) m3
 

3| M¨v‡mi †ÿ‡Î ‡KvbwU mwVK? 

 (K) M¨v‡mi m¤úªmviY ÿgZv Kg 

 (L) AvšÍ KYv AvKl©Y ej †ewk 

 (M) Kÿ ZvcgvÎvq NbZ¡ †ewk 

 (N) wb¤œ ZvcgvÎv I D”P Pv‡c G‡K Zi‡j cwiYZ Kiv hvq 

4| c`v‡_©i Ae¯’vi †ÿ‡Î Dw³¸‡jv jÿ Kiæb 

 i. M¨vmxq c`v‡_©i ms‡KvPbkxjZv ¸Y †ewk 

 ii. Zij c`v‡_©i cÖevn ¸Y †bB 

 iii. M¨vmxq Dcv`vb KYvi MwZkw³ LyeB bMY¨ 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
5| M¨v‡mi †ÿ‡Î cÖ‡hvR¨ Dw³ n‡jv 

 i. evqexq c`v_© mwÜ ZvcgvÎvi Dc‡i _vK‡j †mwU M¨vm 

 ii. cÖhy³ ej = c„ôZ‡ji †ÿÎdj  Pvc 

 iii. M¨v‡mi e¨vc‡bi ÿgZv Lye †ewk 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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e‡q‡ji m~Î 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

 e‡q‡ji m~Î eY©bv Ki‡Z cvi‡eb| 

 e‡q‡ji m~‡Îi ev¯Íe avibv e¨vL¨v Ki‡Z cvi‡eb| 

 ‡jLwP‡Îi mvnv‡h¨ e‡q‡ji m~‡Îi e¨vL¨v w`‡Z cvi‡eb| 

 

 

gyL¨ kã 

e¨¯ÍvbycvwZK, w ’̄i, ZvcgvÎv, †jLwPÎ mgZvcxq| 

 

e‡q‡ji m~Î (Boyle's Law) 
1662 wLªóv‡ã ievU© e‡qj ZvcgvÎv w¯’i †i‡L wewfbœ M¨v‡mi AvqZ‡bi Dci Pv‡ci cÖfve m¤úwK©Z M‡elYvi 

dj cÖKvk K‡ib hv e‡q‡ji m~Î bv‡g cwiwPZ| e‡q‡ji m~ÎwU n‡”QÑ Òw¯’i ZvcgvÎvq †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb 

Gi Dci cÖhy³ Pv‡ci e¨¯ÍvbycvwZK|Ó 

hw` w ’̄i ZvcgvÎvq (T) †Kv‡bv wbw`©ó f‡ii M¨v‡mi Dci cÖhy³ Pvc P Ges AvqZb V nq Zvn‡j e‡q‡ji m~Îvbymv‡i, 

V  1
P

 [hLb T w ’̄i] 

ev, V = K. 1
P
 GLv‡b K GKwU mgvbycvwZK aªæeK| 

ev, PV = K = aªæeK| 

A_©vr w ’̄i ZvcgvÎvq †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi AvqZb I Zvi Dci cÖhy³ Pv‡ci ¸Ydj me©̀ v aªæeK nq| 

GLb, H wbw ©̀ó f‡ii M¨v‡mi Dci cÖhy³ Pvc P1, P2, P3........ BZ¨vw` n‡j M¨v‡mi AvqZb nq h_vµ‡g  

V1, V2, V3 ............| 

e‡q‡ji m~Îvbymv‡i, PV = P1V1 = P2V2 = P3V3 = K aªæeK| 

e¨vL¨v : w¯’i ZvcgvÎvq hw` †Kv‡bv wc÷bhy³ wmwjÛv‡i W g †Kv‡bv M¨v‡mi AvqZb 1 atm Pv‡c 20 mL nq Zvn‡j Pvc 

e„w×i mv‡_ M¨v‡mi AvqZb Ggbfve e„w× cv‡e †hb Pvc I AvqZ‡bi ¸Ydj aªæeK nq ev w ’̄i _v‡K| H M¨v‡mi Pvc 

cwieZ©‡bi mv‡c‡ÿ AvqZ‡bi cwieZ©b wb‡gœi Q‡K †`Lv‡bv n‡jv : 

 cvU©-1 cvU©-2 cvU©-3 cvU©-4 cvU©-5 cvU©-6 cvU©-7 

Pvc (P)(atm) 1 15 2 25 3 4 5 
AvqZb (V) mL 

20 1334 10 8 667 5 4 
PV 20 20 20 20 20 20 20 

 

GLb QK KvM‡Ri x-A‡ÿ Pvc P Gi wecix‡Z y-A‡ÿ AvqZb V-

Gi gvb emv‡j wP‡Î (1.6) Abyiƒc eµ‡iLv cvIqv hvq| Abyiƒcfv‡e, 

wewfbœ w ’̄i ZvcgvÎvq GKB f‡ii M¨v‡mi Rb¨ wewfbœ †jLwPÎ cvIqv 

hv‡e| 

†jLwP‡Îi eµ‡iLv¸‡jv Awae„Ëxq (Parabola)| GB Awae„Ëxq 

eµ‡iLv¸‡jv‡K mgZvc †iLv e‡j| KviY eµ‡iLvi cÖwZwU we› ỳ‡Z 

ZvcgvÎv GKB _v‡K Ges GB GKB ev w ’̄i ZvcgvÎvq m¤úbœ 

cÖwµqv‡K mgZvcxq cÖwµqv (Isothermal process) e‡j| 

 
T1 

Y 

X 

(a
tm

) 

AvqZb, V (L) 

P
v
c

,
 
P 

T2 T3 
T3 > T2 > T1 

 

wPÎ-2.1 : P ebvg V †jLwPÎ 

 

cvV-4.2 
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 (wMÖK kã Iso = equal A_©vr mgvb Ges Therm = Temperature 
A_©vr ZvcgvÎv) †Kv‡bv M¨vm e‡q‡ji m~Î †g‡b P‡j wK bv Zv 

†jLwP‡Îi gva¨‡g wba©viY Kiv hvq| 

†jLwP‡Îi eµ‡iLv QvovI M¨v‡mi AvqZb‡K (V) M¨v‡mi Pv‡ci 

e¨¯ÍvbycvZ 




1

P
 Gi wecix‡Z †jLwPÎ A¼b Ki‡j g~jwe› ỳMvgx 

mij‡iLv cvIqv hvq| 

 

T1 

Y 

X 1/P 

V
 

T2 

T3 

O 
 

wPÎ-2.2 : V ebvg 

1
P
 †jLwPÎ 

 

Aciw`‡K PV ¸Ydj‡K P-Gi wecix‡Z ewm‡q †jLwPÎ A¼b 

Ki‡j wewfbœ ZvcgvÎvq P A‡ÿi mgvšÍivj mij‡iLv cvIqv hvq| 

 

T3 

T2 

T1 

Y 

X 

PV
 

P 
 

wPÎ-2.3 : PV ebvg P †jL 

e‡q‡ji m~‡Îi cÖ‡hvR¨Zv I mxgve×Zv : D”P ZvcgvÎvq Ges wbgœPv‡c †gvUvgywU mKj M¨vmB e‡q‡ji m~Î †g‡b P‡j| wKš‘ 

mvaviY ZvcgvÎv I Pv‡c Lye Kg M¨vmB G m~Î †g‡b P‡j| w¯’i ZvcgvÎvq Pvc cwieZ©‡bi mv‡_ †hme M¨v‡mi AYymsL¨vi 

cwieZ©b N‡U †m¸‡jvi †ÿ‡Î e‡q‡ji m~Î cÖ‡hvR¨ bq| †hgbÑ 

 N2O4  2NO2 
wewµqvq AYyi msL¨vi cwieZ©b N‡U| G‡ÿ‡Î e‡q‡ji m~Î cÖ‡hvR¨ bq| mvaviY Ae ’̄vq H2, N2, O2 I wbw®Œq M¨vmmg~n 

e‡q‡ji m~Î †g‡b P‡j| Ab¨w`‡K H2S, CO2, NH3, SO2, SO3 cÖf„wZ M¨vmmg~n G m~Î AbymiY K‡i bv| 

 

wkÿv_©xi KvR 

wPšÍv K‡i DËi `vI : 

1| †Kvb †Kvb M¨vm¸‡jv e‡qj m~Î †g‡b P‡j bv?  
2| †Kvb k‡Z© e‡qj m~‡Îi e¨wZµg jÿ Kiv hvq?  
3| w¯’i ZvcgvÎvq V ebvg P †jLwP‡Îi †iLvi cÖK…wZ wKiƒc? 

4| w ’̄i ZvcgvÎvq PV ebvg P †jLwPÎ †h m~Î‡K mg_©b K‡i Zv eY©bv Kiæb| 
 

D`vniY : 25C ZvcgvÎvq 15 atm Pv‡c wbw ©̀ó f‡ii †Kv‡bv M¨v‡mi AvqZb 75 cm3
 nq| ZvcgvÎv w ’̄i †i‡L Pvc 

cwieZ©b Kiv‡Z M¨v‡mi AvqZb e„w× †c‡q 100 cm3
 nq| Pv‡ci cwieZ©b wnmve Kiæb| 

mgvavb : e‡q‡ji m~Î n‡Z Avgiv cvB, 
P1V1 = P2V2 

ev, P2 = P1V1

V2
  

 = 15  75
100

 = 1125 atm 

GLv‡b, 

cÖv_wgK Pvc, P1 = 15 atm 
cÖv_wgK AvqZb, V1 = 75 cm3 
cwiewZ©Z AvqZb, V2 = 100 cm3 
cwiewZ©Z Pvc, P2 = ? 

 Pvc n«vm = (15  1125) atm = 0375 atm 
DËi : 0375 atm Pvc n«vm Kiv n‡q‡Q| 

D`vniY : 300 K ZvcgvÎvq GKwU Kv‡Pi gv‡e©jmn wbw ©̀ó f‡ii †Kv‡bv M¨v‡mi AvqZb 200 cm3
| ZvcgvÎv w¯’i †i‡L Pvc 

wØ¸Y Kiv n‡j gv‡e©jmn M¨v‡mi AvqZb 125 cm3 nq| gv‡e©‡ji AvqZb wbY©q Kiæb| 

mgvavb : g‡b Kwi, Kv‡Pi gv‡e©‡ji AvqZb = x mL 
e‡q‡ji m~Î n‡Z cvB, 

P1V1 = P2V2 
ev, P(V1  x) = P2(V2  x) 
ev, P1(200  x) = 2P1(125  x) 
ev, 2x  x = (250  200) cm3 
ev, x = 50 cm3 

GLv‡b,  

cÖv_wgK Pvc, P1 
†kl Pvc, P2 = 2P1 
gv‡e©jmn M¨v‡mi cÖv_wgK AvqZb, V1 = 200 cm3 

gv‡e©jmn M¨v‡mi †kl AvqZb, V2 = 125 cm3 
Kv‡Pi gv‡e©‡ji AvqZb, x = ? 

DËi : Kv‡Pi gv‡e©‡ji AvqZb 50 cm3. 
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wkÿv_©xi KvR 

1| w ’̄i ZvcgvÎvq GKwU M¨v‡mi AvqZb 560 cm3
 †_‡K n«vm K‡i 340 cm3

 Kiv n‡jv| 

hw` cÖv_wgK Pvc 99 kPa nq, Z‡e ms‡KvP‡bi ci Gi Pvc KZ n‡e? [DËi : 

16306 kPa] 
2| 298 K ZvcgvÎvq 100 L AvqZ‡bi GKwU wmwjÛvi 3 atm Pv‡c evqy Øviv c~Y© Av‡Q| 

H ZvcgvÎvq evqygÐ‡ji Pvc 1 atm n‡j Ges wmwjÛviwUi gyL Ly‡j w`‡j Kx cwigvY 

evqy wmwjÛvi †_‡K †ei n‡q hv‡e? [DËi : 200 L] 
3| hw` 25C ZvcgvÎvq 100 kPa Pv‡c GKwU M¨v‡mi AvqZb 125 nq| 125 kPa 

Pv‡c H M¨v‡mi AvqZb KZ n‡e? [DËi : 1 L] 
4| w ’̄i ZvcgvÎvq 5wU wb‡iU †jvnvi ejmn 3 atm Pv‡c 250 mL GKwU wmwjÛv‡i 

wg‡_b M¨vm Av‡Q| 2550 mm(Hg) Pv‡c H 5wU ejmn M¨v‡mi AvqZb 230 mL 

n‡j cÖ‡Z¨KwU †jvnvi e‡ji AvqZb KZ wg.wj.? [DËi : 1267 mL] 
5| 23C ZvcgvÎvq Ges 10 atm Pv‡c 200 L CO2 M¨vm msMÖn Kiv n‡j GKB 

ZvcgvÎvq 0830 atm Pv‡c H CO2 M¨v‡mi AvqZb KZ n‡e? [DËi : 241 L] 
 

 

mvi-ms‡ÿc :  

 e‡q‡ji m~Î : w¯’i ZvcgvÎvq †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb Gi Dci cÖhy³ Pv‡ci e¨¯ÍvbycvwZK| 

 e‡q‡ji m~‡Îi cÖ‡hvR¨Zv I mxgve×Zv : D”P ZvcgvÎvq Ges wbgœPv‡c †gvUvgywU mKj M¨vmB e‡q‡ji m~Î †g‡b P‡j| 

wKš‘ mvaviY ZvcgvÎv I Pv‡c Lye Kg M¨vmB G m~Î †g‡b P‡j| w ’̄i ZvcgvÎvq Pvc cwieZ©‡bi mv‡_ †hme M¨v‡mi 

AYymsL¨vi cwieZ©b N‡U †m¸‡jvi †ÿ‡Î e‡q‡ji m~Î cÖ‡hvR¨ bq| 

 

 

cv‡VvËi g~j¨vqb-4.2 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| w ’̄i ZvcgvÎvq †Kv‡bv cÖwµqv m¤úbœ Ki‡j Zv‡K Kx e‡j? 

 (K) mgZjxq cÖwµqv (L) mgAvqZbxq cÖwµqv (M) evdvi cÖwµqv (N) mgZvcxq cÖwµqv 

2| GKwU d¬v‡¯‹ 10 atm Pv‡c 50 L H2 fwZ© Kiv Av‡Q| 2 atm Pv‡c I w ’̄i ZvcgvÎvq 2 L AvqZb wewkó KZwU †ejyb‡K 

H M¨vm Øviv fwZ© Kiv hv‡e? 

 (K) 125wU (L) 225wU (M) 100wU (N) 200wU 

3| e‡q‡ji m~Îvbymv‡i, PV = K nq hLb 

 i. M¨v‡mi AvqZb w¯’i _v‡K 

 ii. M¨v‡mi fi w ’̄i _v‡K 

 iii. M¨v‡mi ZvcgvÎv w ’̄i _v‡K 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
4| e‡q‡ji m~‡Î w¯’i _v‡K 

 i. M¨v‡mi cwigvY 

 ii. Pv‡ci cwigvY 

 iii. ZvcgvÎv 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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Pvj©‡mi m~Î 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

 Pvj‡m©i m~Î e¨vL¨v Ki‡Z cvi‡eb| 

 ‡jLwP‡Îi mvnv‡h¨ Pvj©‡mi m~Î Dc¯’vcb Ki‡Z cvi‡eb| 

 cigk~b¨ ZvcgvÎvi e¨vL¨v w`‡Z cvi‡eb| 

 e‡qj I Pvj©‡mi m~‡Îi mgš̂q Ki‡Z cvi‡eb| 

 

 

gyL¨ kã wWwMÖ †mjwmqvm, w¯’i Pvc, cigk~b¨, g~jwe› ỳMvgx, e¨v¯ÍvbycvwZK| 

 

Pvj©‡mi m~Î (Charle's Law) 
1787 wLªóv‡ã weÁvbx R¨vKzBm A¨v‡j·vÛvi Pvj©m (Jacques Alexander Charles), cieZ©xKv‡j 1801 mv‡j 

Rb WvjUb (Johan Dalton) Ges 1802 wLªóv‡ã †Rv‡md jyBm †M-jym¨vK (Joseph Louis Gay-Lussac) w ’̄i Pv‡c 

M¨v‡mi AvqZ‡bi Dci ZvcgvÎvi cÖfve m¤úwK©Z GKwU m~Î cÖKvk K‡ib hv Pvj©‡mi m~Î bv‡g cwiwPZ| m~ÎwU wbgœiƒc : 

Òw ’̄i Pv‡c †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi AvqZb cÖwZ wWwMÖ †mw›U‡MÖW ZvcgvÎv e„w× ev n«v‡mi d‡j 0C ZvcgvÎvq H M¨v‡mi 

AvqZ‡bi 

1
273

 fvM nv‡i e„w× ev n«vm NU‡e|Ó 

hw` w ’̄i Pv‡c (P) †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi AvqZb 0C ZvcgvÎvq V0 nq, Zvn‡j 1 ZvcgvÎv e„w×‡Z H M¨v‡mi 

AvqZb e„w× cvq (V0 Gi 

1
273

) fvM| 

myZivs 1C ZvcgvÎvq H M¨v‡mi AvqZb V1 = (V0 + V0 Gi 

1
273

) = V0 



1 + 1

273
 = V0 



273 + 1

273
 

Aciw`‡K 1C ZvcgvÎv n«vm Ki‡j H M¨v‡mi AvqZb n«vm cvq (V0 Gi 

1
273

) fvM 

myZivs 1C ZvcgvÎvq H M¨v‡mi AvqZb V1 = (V0  V0 Gi 

1
273

) = V0 



1  1

273
 = V0 



273  1

273
 

GKBfv‡e, tC ZvcgvÎvq H M¨v‡mi AvqZb, Vt = V0 



273 + t

273
 

(a) t = 273C ZvcgvÎvq H M¨v‡mi AvqZb, V273 = V0 



273 + 273

273
 = 2V0 

A_©vr w ’̄i Pv‡c 0C ZvcgvÎvq †Kv‡bv M¨v‡mi ZvcgvÎv 273C e„w× Ki‡j H M¨v‡mi AvqZb wØ¸Y nq| 

(b) t = 273C ZvcgvÎvq H M¨v‡mi AvqZb, V273 = 




273  273

273
 = 0 

A_©vr 273C (myÿfv‡e 27315C) ZvcgvÎvq †h‡Kv‡bv M¨v‡mi AvqZb ZvwË¡Kfv‡e k~b¨ nq| 

myZivs †h ZvcgvÎvq Pvj©m ev †M-jym¨v‡Ki m~Îvbymv‡i †Kv‡bv M¨v‡mi AvqZb ZvwË¡Kfv‡e k~b¨ nq Zv‡K cig k~b¨ ZvcgvÎv 

e‡j| G cig k~b¨ ZvcgvÎv n‡jv 273C| 

cig k~b¨ ZvcgvÎvi Zvrch© : G ZvcgvÎv‡K cig k~b¨ ejvi KviY n‡jv ZvwË¡Kfv‡e G ZvcgvÎvi wb‡P Avi †Kv‡bv 

ZvcgvÎv n‡Z cv‡i bv| KviY G ZvcgvÎvi wb‡P †Kv‡bv M¨v‡mi AvqZb FYvZ¥K nq, hvi †Kv‡bv †fŠZ Zvrch© †bB| 

ev¯ÍweKfv‡e AvR ch©šÍ †Kv‡bv M¨v‡mi ZvcgvÎv 273C G wb‡q Avmv m¤¢e nqwb| KviY Gi Av‡MB M¨vm Zij ev 

KwVb Ae¯’v cÖvß nq| d‡j cig k~b¨ ZvcgvÎvq M¨v‡mi AYymg~‡ni ¯’vbvšÍi MwZ k~b¨ nq| 

 

cvV-4.3 
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Pvj©‡mi m~Îvbyhvqx w¯’i Pv‡c wewfbœ M¨v‡mi 

AvqZb ebvg ZvcgvÎvi MÖvd A¼b Ki‡j 

cÖ‡Z¨KwU M¨v‡mi †ÿ‡ÎB mij‡iLv cvIqv hvq|  

MÖvd †_‡K †`Lv hvq †h cÖ‡Z¨KwU M¨v‡mi 

mij‡iLv 273C ZvcgvÎv AwZµg Kivi 

c~‡e©B M¨v‡mi AvqZb k~b¨ n‡q hvq| M¨v‡mi 

AvqZb x-Aÿ Ges ZvcgvÎv y-A‡ÿ ewm‡q 

wb‡gœi MÖvd cvIqv hvq| MÖvd †_‡K AviI †`Lv 

hvq †h, 0C ZvcgvÎvq †Kv‡bv M¨v‡mi AvqZb 

V cm3
 n‡j 273C ZvcgvÎvq Zv wØ¸Y n‡q 

2V cm3
 nq| 

 

 –300C –200C –100C 0C 100C 200C 300C 

 OK 73K 173K 273K 373K 473K 573K 

V 
AvB‡mvevi 

– 273.15C 
ev, – 273C 

P1 

P2 

P3 

P3 > P2 > P1
 

 

wPÎ-3.1 : AvqZb (L) ebvg ZvcgvÎv (C) Gi †jLwPÎ 

 

Pvj©m ev †M-jymv‡Ki m~‡Îi weKí cÖKvk : hw` GKwU wbw ©̀ó cwigvY M¨v‡mi AvqZb t1C I t2C ZvcgvÎvq h_vµ‡g V1 I 

V2 nq Zvn‡j 

V1 = V0
 





273 + t1

273
 Ges V2 = V0

 





273 + t2

273
 

 V1

V2
 = 273 + t1

273 + t2
 .................... (i) 

Avevi cig k~b¨ ZvcgvÎvq ev †Kjwfb †¯‹‡j ZvcgvÎv 'T' cÖZxK Øviv cÖKvk Kiv nq| 

tC = (273 + t) K = T K 
myZivs t1C = (273 + t1) K = T1 K 
Ges t2C = (273 + t2) K = T2 K 

myZivs mgxKiY (i) n‡Z cvB,  

V1

V2
 = T1

T2
 ev, 

V1

T1
 = V2

T2
 

Abyiƒcfv‡e, T3, T4 ..... BZ¨vw` ZvcgvÎvq H M¨v‡mi AvqZb V3, V4 ..... BZ¨vw` n‡j,  

V1

T1
 = V2

T2
 = V3

T3
 = V4

T4
 =  = K aªæeK 

A_©vr w ’̄i Pv‡c †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb I ZvcgvÎvi AbycvZ aªæeK ev w¯’i| 

mvaviYfv‡e 

V
T

 = K (K n‡”Q mgvbycvwZK aªæeK, hvi gvb M¨v‡mi AvqZb, fi, Pvc I cÖK…wZi Dci wbf©i K‡i|) 

ev, V = KT   ev, V  T 
A_©vr Òw¯’i Pv‡c †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb Zvi cig ZvcgvÎvi mgvbycvwZKÓ| GUv Pvj©‡mi m~‡Îi weKí iƒc| 

†mjwmqvm Ges †Kjwfb †¯‹‡ji ZvcgvÎvi g‡a¨ m¤úK© wbY©q : 

cig k~b¨ ZvcgvÎvi msÁv n‡Z Avgiv cvB, V273C = 0 
weªwUk weÁvbx jW© †Kjwfb 273C ZvcgvÎv‡K 0 K a‡i ZvcgvÎv 

cwigv‡ci GKwU †¯‹j D™¢veb K‡ib hv cig ZvcgvÎvi †¯‹j ev 

†Kjwfb †¯‹j bv‡g cwiwPZ| †mjwmqvm †¯‹‡ji mv‡_ cig ZvcgvÎvi 

†¯‹j wbgœiƒ‡c m¤úwK©ZÑ 

273C = 0 K 
ev, (273 + 273)C = (0 + 273) K 
ev, 0C = 273 K 
ev, (0 + t)C = (273 + t) K 
 tC = TK 
A_©vr †mjwmqvm †¯‹‡ji ZvcgvÎvi mv‡_ 273 †hvM K‡i cig ev 

†Kjwfb †¯‹‡ji ZvcgvÎv cvIqv hvq| 

 

 
100C 

0C 

273C 

373K 

273K 

0K 

 

 †mjwmqvm †¯‹j †Kjwfb †¯‹j 

wPÎ-3.2 : †Kjwfb Ges †mjwmqvm ZvcgvÎvi m¤úK© 
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D`vniY : 100 g Aw·‡Rb M¨vm 770 mm(Hg) Pv‡c Ges 25C ZvcgvÎvq 20 dm3
 AvqZ‡bi GKwU cv‡Î msiwÿZ 

Av‡Q| GKB Pv‡c m¤ú~Y© M¨vm‡K 30 dm3
 AvqZ‡bi wfbœ GKwU cv‡Î ¯’vbvšÍwiZ Kiv n‡jv| bZzb cv‡Î M¨v‡mi ZvcgvÎv 

wbY©q Kiæb| 

mgvavb : Pvj©‡mi m~Îvbymv‡i, 

V1

T1
 = V2

T2
 

 T2 = 
V2T1

V1
 

 = 30  298
20

 K 

GLv‡b, 

cÖ_g cv‡Îi ZvcgvÎv, T1 = (25 + 
273) K = 298 K 

cÖ_g cv‡Îi AvqZb, V1 = 20 dm3
 

bZzb cv‡Îi AvqZb, V2 = 30 dm3
  

bZzb cv‡Î M¨v‡mi ZvcgvÎv, T2 = ? 

 = 447 K 
 = (447  273) C 
 = 174C 

DËi : bZzb cv‡Î M¨v‡mi ZvcgvÎv 174C. 
 

 

wkÿv_©xi KvR 

 

1| wbw ©̀ó ZvcgvÎvq 101325 kPa Pv‡c wbw`©ó f‡ii M¨v‡mi AvqZb 350 cm3
| ZvcgvÎv w ’̄i †i‡L Pvc 225 

atm G cwieZ©b Kiv n‡j M¨v‡mi AvqZ‡bi Kx cwieZ©b NU‡e? [DËi : 19444 dm3
  n«vm cv‡e|] 

2| wbw ©̀ó ZvcgvÎv I Pv‡c GKwU Kv‡Pi ejmn wbw ©̀ó f‡ii Aw·‡R‡bi AvqZb 200 cm3
| ZvcgvÎv w ’̄i †i‡L Pvc 

wØ¸Y Kiv n‡j Kv‡Pi ejmn M¨v‡mi AvqZb nq 105 cm3
| Kv‡Pi e‡ji AvqZb wbY©q Kiæb| [DËi : 10 cm3

] 

3| GKwU M¨vm wmwjÛv‡i 25 atm  Pv‡c 40 dm3 H2 M¨vm fwZ© Av‡Q| 4 dm3
 AvqZbwewkó KZwU †ejyb‡K H M¨vm 

Øviv fwZ© Kiv hv‡e, hLb cÖwZwU †ejy‡bi wfZi H2 M¨v‡mi Pvc 2 atm n‡e? cÖwZwU †ÿ‡Î M¨v‡mi ZvcgvÎv w ’̄i 

e‡j a‡i wbb| [DËi : 125 wU †ejyb] 

4| 27C ZvcgvÎv I 760 mm(Hg) Pv‡c GKwU †ejy‡bi AvqZb 450 cm3
| †ejybwU‡K 17C ZvcgvÎv I 

10199 kPa Pv‡c wb‡q †M‡j †ejy‡bi AvqZ‡bi Kx cwieZ©b NU‡e? [DËi : 178363 cm3.] 

5| 27C ZvcgvÎv I 765 mm (Hg) Pv‡c 095 g O2 M¨vm cvwbi DcwiZ‡j msMÖn Kiv n‡jv| G ZvcgvÎvq Rjxq 

ev‡®úi Pvc 20 mm (Hg) n‡j msM„nxZ O2 Gi AvqZb wbY©q Kiæb| [DËi : 7459293 cm3
] 

 

 

e‡qj I Pvj©‡mi m~‡Îi mgš̂q (Combination of Boyel’s Law and Charles’ Law) 

e‡q‡ji m~Î : Òw¯’i ZvcgvÎvq †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi AvqZb Gi Dci cÖhy³ Pv‡ci e¨¯ÍvbycvwZK|Ó 

Pvj©‡mi m~Î : Òw¯’i Pv‡c †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb Zvi Dci Av‡ivwcZ cig ZvcgvÎvi mgvbycvwZK|Ó  
wbw ©̀ó f‡ii †Kv‡bv M¨v‡mi AvqZb V, Pvc P I †Kbwfb ZvcgvÎv  T n‡j 

e‡q‡ji m~Î g‡Z, V  1
P
 hLb ZvcgvÎv w¯’i| ......... .......... ........ ........... (i) 

Pvj©‡mi m~Î g‡Z, V  T hLb Pvc w¯’i| ........ ............. ........... ............ (ii) 
exRMwY‡Zi cwieZ©b ivwki m~Î g‡Z, (i) bs I (ii) bs m¤úK© n‡Z Avgiv wjL‡Z cvwi 

V  1
P

  T (hLb ZvcgvÎv I Pvc Df‡qB cwieZ©bkxj) 

ev, V = KT
P

 (GLv‡b K GKwU AvbycvwZK aªæeK), 
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ev, PV = KT;  
PV
T  = K .............. ......... ............ .........(iii) 

GLb H GKB cwigvY M¨v‡mi cwiewZ©Z Pvc, AvqZb I ZvcgvÎv hw`, P1, V1 I T1 nq Z‡e, 

P1V1

T1
 = K 

GKBfv‡e, 

P2V2

T2
 = K 

 
PV
T  = 

P1V1

T1
 = 

P2V2

T2
 = ........................... = K 

 
PV
T  = 

P1V1

T1
 

ev, 
P1V1

T1
 = 

P2V2

T2
 

e‡qj I Pvj©‡mi m~‡Îi mgš̂q n‡Z Avgiv hLb cvB, 

PV
T  = K ev, PV = KT ZLb G mgxKiYwU‡K M¨v‡mi mgš̂q m~‡Îi 

mgxKiY ejv nq| G mgxKiYwU wbw ©̀ó cwigvY M¨v‡mi Pvc, AvqZb I cig ZvcgvÎvi g‡a¨ m¤úK© cÖKvk K‡i| 

D`vniY-2 : 15C ZvcgvÎv I 1017 atm Pv‡c H2 M¨vm‡K cvwbi AcmviY cÖwµqvq msMÖn Kiv n‡jv| cÖgvY ZvcgvÎv 

I Pv‡c H2 M¨v‡mi AvqZb I fi wbY©q Kiæb| (15C ZvcgvÎvq Rjxq ev‡®úi Pvc 1733 kPa.) 
mgvavb : e‡qj I Pvj©‡mi mgš̂q m~Î n‡Z Avgiv cvB,  

PV
T

 = (P1  Pf)V1
T1

 

 PV
T

 = (P1  Pf)V1
T1

 

 V = (P1  Pf)V1T
PT1

  

= (103047  1733)288  273
 101325  288

  

= 2729717 cm3.  
 

GLv‡b, 

P = cÖgvY Pvc = 1 atm = 101325 kPa 
V = cÖgvY Ae¯’vq H2 Gi AvqZb = ? 

T = cÖgvY ZvcgvÎv = 273 K 

P1 = cÖv_wgK Pvc = 1017 atm = 103047 kPa  
V1 = H2 M¨v‡mi cÖv_wgK AvqZb = 288 cm3   
T1 = †Kjwfb †¯‹‡j cÖv_wgK ZvcgvÎv = (15 + 273) = 
288 K 

Pf = 15C ZvcgvÎv Rjxq ev‡®•i Pvc = 1733 kPa. 

 cÖgvY Ae¯’vq  H2 M¨v‡mi AvqZb = 2729717 cm3. 
 cÖgvY Ae¯’vq 22400 cm3 H2 Gi fi 2 g 

 cÖgvY Ae¯’vq 2729717 cm3 H2 Gi fi 

2   2729717
22400

 

 = 2437  102 g 
DËi : cÖgvY Ae¯’vq H2 Gi AvqZb 2729717 cm3

 Ges fi 2437  102 g. 

 

Avcbv‡`i GKwU welq GKUz ¯§iY K‡i w`‡Z PvB Avcbviv wbðqB c~e©eZ©x †kÖwY‡Z cÖgvY ZvcgvÎv I Pvc m¤ú‡K© †R‡b‡Qb| 

G‡K ms‡ÿ‡c STP ev NTP ejv n‡q _v‡K| Gi gvbI wbðqB Avcbv‡`i Rvbv Av‡Q| cÖgvY ZvcgvÎv 0 ev 273 K Ges 

cÖgvY Pvc 1 atm ev 101.325 kPa ev 760 mm(Hg). STP †Z 1.0 †gvj M¨v‡mi AvqZb 22.4 dm3
| 

SATP : SATP n‡jv Standard Ambient Temperature & Pressure ev cÖgvY evqygÐjxq ZvcgvÎv I Pvc| 

G‡ÿ‡Î ZvcgvÎv‡K 25C Ges Pvc‡K 1 atm ev 1.01 bar aiv nq| SATP †Z M¨v‡mi †gvjvi AvqZb 24.789 dm3
| 
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wkÿv_©xi KvR 

1| w ’̄i AvqZ‡bi wbw`©ó f‡ii M¨v‡mi †ÿ‡Î P ebvg T †jLwPÎ A¼b Kiæb| 

2| wWwMÖ †mjwmqvm ZvcgvÎv‡K †Kjwfb GK‡K cÖKvk Kivi Rb¨ 273 †hvM Kiv nq 

†Kb? 

3| w ’̄i Pv‡c V ebvg t (C) Ges V ebvg T(K) †jLwP‡Îi cÖK…wZ Zzjbv Kiæb| 

4| w ’̄i Pv‡c GKwU M¨v‡mi AvqZb 50C ZvcgvÎvq 350 cm3
| ZvcgvÎv 30C 

G n«vm Ki‡j AvqZb KZ cm3  n«vm cv‡e? [DËi : 2167 cm3.] 
 

 

mvi-ms‡ÿc :  

 Pvj©‡mi m~Î : w ’̄i Pv‡c †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi AvqZb cÖwZ wWwMÖ †mw›U‡MÖW ZvcgvÎv e„w× ev n«v‡mi d‡j 0C 

ZvcgvÎvq H M¨v‡mi AvqZ‡bi 

1
273

 fvM nv‡i e„w× ev n«vm NU‡e| 

 Pvj©‡mi m~‡Îi weKí iƒc: Òw ’̄i Pv‡c †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi AvqZb Zvi cig ZvcgvÎvi mgvbycvwZKÓ| 

 cig k~b¨ ZvcgvÎv : †h ZvcgvÎvq Pvj©m ev †M-jymv‡Ki m~Îvbymv‡i †Kv‡bv M¨v‡mi AvqZb ZvwË¡Kfv‡e k~b¨ nq Zv‡K cig 

k~b¨ ZvcgvÎv e‡j| G cig k~b¨ ZvcgvÎv n‡jv 273C| 

 SATP : SATP n‡jv Standard Ambient Temperature & Pressure ev cÖgvY evqygÐjxq ZvcgvÎv I Pvc| G‡ÿ‡Î 

ZvcgvÎv‡K 25C Ges Pvc‡K 1 atm ev 1.01 bar aiv nq| SATP †Z M¨v‡mi †gvjvi AvqZb 24.789 dm3
| 

 STP : STP n‡jv Standard Temperature & Pressure ev cÖgvY evqygÐjxq ZvcgvÎv I Pvc| G‡ÿ‡Î ZvcgvÎv‡K 

0C Ges Pvc‡K 1 atm ev 1.01 bar aiv nq| STP †Z M¨v‡mi †gvjvi AvqZb 22.4 dm3
| 

 

 

cv‡VvËi g~j¨vqb-4.3 

 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| w ’̄i Pv‡c wbw ©̀ó f‡ii †Kvb M¨v‡mi AvqZb cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv cwieZ©‡bi d‡j 0C ZvcgvÎvq Zvi 

AvqZ‡bi 

 (K) 

1
273

 fvM nv‡i cwiewZ©Z nq (L) 

1
273

 fvM nv‡i e„w× cvq 

 (M) 273 fvM nv‡i cwiewZ©Z nq (N) 273 fvM nv‡i n«vm cvq 

2| †Kv‡bv ZijxK…Z M¨v‡mi ZvcgvÎv 5K| †mjwmqvm †¯‹‡j Zv KZ? 

 (K) 268C (L)  268C (M) 278C  (N)  278C 

3| Pvj©‡mi m~Îvbymv‡i w¯’i Pv‡c wbw ©̀ó M¨v‡mi †ÿ‡Î g~jwe› ỳMvgx mij‡iLv cvIhv hv‡e Kx n‡j? 

 (K) P = V (L) V = KT (M) V = 
1
T  (N) P = KT 

4| SATP †Z ZvcgvÎv KZ aiv nq? 

 (K) 0C (L) 10C (M) 20C  (N) 25C 

5| wb‡Pi †KvbwU e‡qj I Pvj©‡mi mgš̂q m~Î? 

 (K) V  
1
P (L) V  T (M) 

PV
T  = aªæeK  (N) PT = V 

6| SATP †Z 

 i. Kÿ ZvcgvÎv 298 K 

 ii. M¨v‡mi †gvjvi AvqZb 24.789 wjUvi/†gvj 

 iii. 1-evqygÐjxq Pvc 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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†M-jym¨v‡Ki m~Î I A¨v‡fv‡M‡Wªv m~Î 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

 ‡M-jym¨vK Gi AvqZb ms‡hvM m~Î e¨vL¨v Ki‡Z cvi‡eb| 

 A¨v‡fv‡M‡Wªv m~Î e¨vL¨v Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

cÖ‡hvR¨, c~YmsL¨v, A¨v‡fv‡M‡Wªv msL¨v, me©Rbxb M¨vm aªæeK, MÖvg AYy, MÖvg cigvYy, †gvj| 

 

†M-jym¨v‡Ki M¨vm AvqZb m~Î (Gay Lussac's Law of Gaseous Volume) 

1808 mv‡j divwm imvqbwe` †M-jymvK me©cÖ_g cÖKvk K‡ib †h, `yB ev Z‡ZvwaK M¨v‡mi ivmvqwbK ms‡hvM 

me©̀ v Zv‡`i AvqZ‡bi mij Abycv‡Z N‡U| Zuvi bvgvbymv‡i GB m~ÎwU‡K †M-jymv‡Ki M¨vm AvqZb m~Î e‡j| m~ÎwU n‡jv 

wewfbœ M¨vmxq c`v_© hLb ci¯ú‡ii mv‡_ wewµqv K‡i ZLbÑ 

1. wewµqK M¨vmmg~‡ni AvqZ‡bi g‡a¨ me©̀ v GKwU mij AbycvZ eRvq _v‡K| 

2. Drcv` c`v_© hw` M¨vmxq nq Zvn‡j Zvi/Zv‡`i AvqZ‡bi mv‡_ wewµqK M¨vmmg~‡ni AvqZ‡bi g‡a¨I GKwU mij 

AbycvZ eRvq _v‡K| G‡ÿ‡Î mKj M¨v‡mi AvqZb GKB ZvcgvÎv I Pv‡c cwigvc Kiv nq| †hgbÑ GKB ZvcgvÎv I 

Pv‡c nvB‡Wªv‡Rb †K¬vwi‡bi mv‡_ wewµqv K‡i nvB‡Wªv‡Rb †K¬vivBW M¨vm Drcbœ K‡i| 

 H2(g) + Cl2(g) = 2 HCl(g) 

 1 †gvj 1 †gvj 2 †gvj 
 224 L 224 L 448 L     (S.T.P †Z) 

wewµqvi mgxKiY n‡Z †`Lv hvq, 1 AYy nvB‡Wªv‡Rb 1 AYy †K¬vwi‡bi mv‡_ wewµqv K‡i 2 AYy HCl M¨vm Drcbœ K‡i| 

Zvn‡j 6023  1023
 wU nvB‡Wªv‡Rb AYy 602  1023

 wU †K¬vwib AYyi mv‡_ wewµqv K‡i  

2  602  1023
 wU nvB‡Wªv‡Rb †K¬vivBW AYy MVb K‡i| 

A_©vr 1 †gvj nvB‡Wªv‡Rb M¨vm 1 †gvj †K¬vwib M¨v‡mi mv‡_ wewµqv K‡i 2 †gvj nvB‡Wªv‡Rb †K¬vivBW M¨vm Drcbœ K‡i| 

A¨v‡fv‡M‡Wªvi m~Îvbymv‡i, GKB ZvcgvÎv I Pv‡c mKj M¨v‡mi †gvjvi AvqZb mgvb Ges cÖgvY ZvcgvÎv I Pv‡c 224 L| 

myZivs cÖgvY ZvcgvÎv I Pv‡c 224 L nvB‡Wªv‡Rb M¨vm 224 L †K¬vwib M¨v‡mi mv‡_ wewµqv K‡i 448 L nvB‡Wªv‡Rb 

†K¬vivBW M¨vm Drcbœ K‡i| AZGe nvB‡Wªv‡Rb, †K¬vwib I nvB‡Wªv‡Rb †K¬vivBW M¨v‡mi AbycvZ = 224 : 224 : 448 = 1 
: 1 : 2 hv GKwU mij AbycvZ| 

GKBfv‡e bvB‡Uªv‡Rb I nvB‡Wªv‡R‡bi wewµqvq A¨v‡gvwbqv M¨vm Drcbœ nq Ges †m‡ÿ‡Î GKB ZvcgvÎv I Pv‡c 

M¨vmmg~‡ni AvqZ‡bi AbycvZ 1 : 3 : 2 n‡”Q GKwU mij AbycvZ| 

 N2(g)      + 3 H2(g) = 2 NH3(g) 

 1 †gvj 3 †gvj 2 †gvj 
 1 AvqZb 3 AvqZb 2 AvqZb 

 

 

cvV-4.4 
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†M-jym¨v‡Ki Pv‡ci m~Î 

Gay-Lussac's Law of Pressure of Gases 

1802 wLªóv‡ã †M-jymvK wbw`©ó f‡ii w¯’i AvqZ‡bi Dci ZvcgvÎv I Pv‡ci m¤úK©m~PK m~Î cÖKvk K‡ib| hv †M-jymv‡Ki 

Pv‡ci m~Î bv‡g cwiwPZ| 

m~ÎwU n‡”QÑ Òw¯’i AvqZ‡b †Kv‡bv wbw ©̀ó fiwewkó M¨v‡mi Pvc H M¨v‡mi 

cig (ev †Kjwfb) ZvcgvÎvi mgvbycvwZK|Ó w ’̄i AvqZ‡b (V) †Kv‡bv 

M¨v‡mi T ZvcgvÎvq Pvc P n‡j Pv‡ci m~Îvbymv‡iÑ 

P  T [hLb V w¯’i] 

ev, P = KT 

ev, 

P
T

 = K 

 P

T

V1

V2

V3

wPÎ-4.1: P ebvg T †jLwPÎ 

gyjwe›`yMvgx mij †iLv 
 

hw` H wbw ©̀ó fi M¨v‡mi ZvcgvÎv T1, T2, T3, ....., Tn Gi Rb¨ M¨vmwUi Pvc h_vµ‡g P1, P2, P3, ......., Pn nq Zvn‡j 

P
T

 

= P1

T1
 = P2

T2
 = P3

T3
 =  = Pn

Tn
 = K (w ’̄i) 

GwU †M-jymv‡Ki Pvc m~‡Îi MvwYwZK mgxKiY| 

 

A¨v‡fv‡M‡Wªvi m~Î (Avogadro's Law) 
1811 mv‡j BZvjxq c`v_©weÁvbx A¨v‡fv‡M‡Wªv M¨v‡mi AvqZb I AYyi msL¨vi ga¨Kvi m¤úK© cÖKvkKvix †h m~Î cÖ̀ vb 

K‡ib Zv‡K A¨v‡fv‡M‡Wªv m~Î e‡j| m~ÎwU n‡”Q Òw¯’i ZvcgvÎv I Pv‡c mgvb AvqZ‡bi mKj M¨v‡m mgvb msL¨K AYy 

_v‡K|Ó 

cixÿvi Øviv cÖgvwYZ n‡q‡Q †h, w ’̄i ZvcgvÎv I Pv‡c mKj M¨v‡mi †gvjvi AvqZb mgvb Ges cÖgvY ZvcgvÎv I Pv‡c 

(Standard Temperature and Pressure STP) †h‡Kv‡bv M¨v‡mi †gvjvi AvqZb 22414 L| Avevi SATP (Standard 
Ambient Temperature and Pressure) G †h‡Kv‡bv M¨v‡mi †gvjvi AvqZb 24789 L| G‡ÿ‡Î 0C ev 273 K 

ZvcgvÎv Ges 1 atm Pvc‡K STP ev cÖgvY ZvcgvÎv I Pvc e‡j| Aciw`‡K 25C ev 298 K ZvcgvÎv Ges 1 atm Pvc‡K 

SATP e‡j| 

w ’̄i ZvcgvÎv I Pv‡c †Kv‡bv M¨v‡mi †gvj msL¨v evo‡j Zvi AvqZbI e„w× cvq Ges †gvj msL¨v n«vm Ki‡j AvqZbI n«vm 

cvq| A_©vr Òw¯’i ZvcgvÎv I Pv‡c †Kv‡bv M¨v‡mi AvqZb Zvi †gvj msL¨vi mgvbycvwZK|Ó 

myZivs †Kv‡bv M¨v‡mi AvqZb V Ges †gvj msL¨v n n‡j A¨v‡fv‡M‡Wªvi m~Îvbymv‡i, V  n (Pvc I ZvcgvÎv w ’̄i _vK‡j) 

ev, V = Kn (K mgvbycvwZK aªæeK)| 

[GKB ZvcgvÎv I Pv‡c †h‡Kv‡bv M¨v‡mi 1 †gv‡j mgvb msL¨K AYy _v‡K Ges ZvcgvÎv n«vm-e„w×‡Z M¨v‡mi AYyi msL¨vi 

n«vm-e„w× nq bv| Kv‡RB Gme M¨vm‡K kxZj Ki‡j cÖ_‡g Zij I c‡i KwVb c`v‡_© cwiYZ nq| wKš‘ AYyi msL¨v n«vm ev 

e„w× bv nIqvq KwVb ev Zij ev M¨vmxq †h‡Kv‡bv c`v‡_©i GK †gv‡j GKwU wbw ©̀ó cwigvY AYy _v‡K| †Kv‡bv c`v‡_©i GK 

†gv‡j †h wbw ©̀ó cwigvY AYy _v‡K Zv‡K A¨v‡fv‡M‡Wªv msL¨v e‡j| 

G‡K NA Øviv cÖKvk Kiv nq| A¨v‡fv‡M‡Wªvi msL¨vi cixÿvjä gvb NA = 6023  1023 

Abyiƒcfv‡e n1, n2, ........., nn BZ¨vw` †gvj msL¨vwewkó M¨v‡mi AvqZb V1, V2, ......., Vn BZ¨vw` n‡j  

V1 = Kn1, V2 = Kn2 ..... BZ¨vw`| 

V1

n1
 = K, V2

n2
 = K ..... BZ¨vw`| 

A_©vr 

V1

n1
 = V2

n2
  Vn

nn
 = K (aªæeK) 

A_©vr, GKB ZvcgvÎv I Pv‡c †Kv‡bv M¨v‡mi AvqZb I †gvj msL¨vi AbycvZ me©̀ vB w¯’i| 



imvqb 1g cÎ BDwbU 4 

c`v‡_©i Ae ’̄v  155 

†gv‡ji aviYv Ges A¨v‡fv‡M‡Wªvi msL¨v : †Kv‡bv c`v‡_©i AvYweK fi‡K MÖv‡g cÖKvk Ki‡j Zv‡K Gi MÖvg AvYweK fi 

e‡j| Abyiƒcfv‡e, cvigvYweK fi‡K MÖv‡g cÖKvk Ki‡j Zv‡K MÖvg cvigvYweK fi Ges AvqwbK fi‡K MÖv‡g cÖKvk Ki‡j 

Zv‡K MÖvg AvqwbK fi e‡j| GB MÖvg AvYweK fi ev MÖvg cvigvYweK fi ev MÖvg AvqwbK fi‡K †gvj e‡j| †h‡Kv‡bv 

c`v‡_©i GK †gv‡ji g‡a¨ KYvi msL¨v 6023  1023 wU| GB msL¨v‡K A¨v‡fv‡M‡Wªvi msL¨v e‡j| G‡K N Øviv cÖKvk Kiv 

nq| 

†hgb : O2 Gi AvYweK fi = 32 

 O2 Gi MÖvg AvYweK fi = 32 g 
GK †gvj O2 = 32 g G‡Z O2 Gi AYyi msL¨v 6023  1023

 wU|  

Abyiƒcfv‡e, O Gi cvigvYweK fi = 16 
 O Gi MÖvg cigvYweK fi = 16 g 
 GK †gvj O Gi g‡a¨ cvigvYyi msL¨v = 6023  1023

 wU| 

GKBfv‡e †Kv‡bv c`v‡_©i GK †gvj Avq‡b 6023  1023
 wU Avqb _v‡K| Avevi GK †gvj B‡jKUªb ej‡Z 6023  1023

 

wU B‡jKUªb‡K †evSvq| 

D`vniY-1 : 64  102 g O2 Gi g‡a¨ Gi KZ †gvj O2 Av‡Q? 

mgvavb : Avgiv Rvwb, n = W
M

 

 ev, n = 64  102  103

32
 

  n = 2 

GLv‡b, W = MÖv‡g cÖKvwkZ fi 

 M = AvYweK fi 

 n = †gvj 

DËi : 2 †gvj O2 Av‡Q| 

 

D`vniY-2 : 27C DòZv I 9999 kPa Pv‡c 10 dm3 CO2 M¨v‡mi †gvj msL¨v, AYyi msL¨v I Aw·‡Rb cigvYyi 

msL¨v wbY©q Kiæb|  

mgvavb : Av`k© M¨vm mgxKiY n‡Z Avgiv cvB, PV = nRT 

 n = PV
RT

  

= 9999  10
101325  00821  298

  

= 0403348582 mol 
  
 

GLv‡b, 

n = CO2 M¨v‡mi †gvj msL¨v = ? 

R = †gvjvi M¨vm aªæeK = 00821 L.atm.mol1.K1
 

P = CO2 M¨v‡mi Dci Av‡ivwcZ Pvc = 9999 kPa  
 = 9999/101325 atm. 
V = CO2 M¨v‡mi AvqZb = 10 dm3 = 10 L 

T = †Kjwfb †¯‹‡j ZvcgvÎv = (25 + 273) K = 298 K. 
CO2 Gi †gvj msL¨v 0403348582 wU 

1 †gvj CO2 M¨v‡mi g‡a¨ Dnvi AYyi msL¨v 6023  1023
 wU 

0403348582 †gvj CO2 M¨v‡mi g‡a¨ Dnvi AYyi msL¨v 
= 0403348582  6023  1023

 = 24293658  1023
 wU 

CO2 Gi AYyi msL¨v = 24293658  1023
 wU 

CO2 Gi cÖwZwU AYy‡Z ỳwU K‡i Aw·‡Rb cigvYy eZ©gvb| 

 Aw·‡R‡bi cigvYyi msL¨v = 4858737  1023
 wU| 

Aw·‡R‡bi cigvYyi msL¨v 4858737  1023
 wU| 

DËi : 0403348582 mol, 24293658  1023
 wU AYy, 4858737  1023

 wU cigvYy 
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D`vniY-3 : STP †Z 6 dm3
 M¨v‡mi fi 85714 g. 27C DòZvq I 1 atm Pv‡c 500 cm3

 M¨v‡mi fi KZ? 

mgvavb : STP †Z 6 dm3
 M¨v‡mi fi 85714 g 

 STP †Z 224 dm3
 M¨v‡mi fi 

85714  224
6

 

 = 319998 g 

M¨v‡mi MÖvg AvYweK fi = 319998 g.mol1. 
  
Av`k© M¨vm mgxKiY n‡Z Avgiv Rvwb,  

PV = nRT = g
M

 RT 

GLv‡b, 

g = M¨v‡mi fi = ? 

M = M¨v‡mi MÖvg AvYweK fi = 319998 g.mol1.  
R = †gvjvi M¨vm aªæeK = 00821 L.atm.mol1.K1

 

P = M¨v‡mi Pvc = 1 atm.  
V = M¨v‡mi AvqZb = 500 cm3 = 05 L 

T = †Kjwfb †¯‹‡j ZvcgvÎv = (27 + 273) K = 300 K. 

 g = PVM
RT

 

 g = PVM
RT

 = 1  05  319998
00821  300

 = 06496 g. 

DËi : M¨v‡mi fi 06496 g. 
 

wb‡R Kiæb : 

1| 27C DòZv I 9999 kPa Pv‡c 05 dm3
 nvB‡WªvKve©‡bi fi 052087 g Gi AvYweK fi KZ? [DËi : 26 g] 

2| cvwb c~Y© GKwU cvÎ cÖwZ NÈvq 150 mg fi nvivq| cÖwZ †m‡K‡Û cvÎwU †_‡K KZwU Rjxq ev‡®úi AYyi m„wó nq? 

[DËi : 13942  1018
 wU|] 

3| STP †Z 6 dm3
 M¨v‡mi fi 85714 g. 27C DòZvq I 1 atm Pv‡c 500 cm3

 M¨v‡mi fi KZ? [DËi : 

06496 g] 

4| †Kv‡bv wbw ©̀ó DòZv I Pv‡c 42 gm NH3 65 L AvqZb `Lj K‡i| H GKB DòZv I Pv‡c 125  1023
 AYy 

CO2 Gi AvqZb KZ? [DËi : 5460219 L] 

5| GKwU cvwbi cvÎ n‡Z cÖwZ NÈvq 250 mg cvwb Rjxq ev‡®ú cwiYZ nq| cÖwZ †m‡K‡Û cvÎwU †_‡K KZwU Rjxq 

ev‡®úi AYyi m„wó nq? [DËi : 2323689  1018
 wU|] 

6| 0C ZvcgvÎv I 175 atm Pv‡c 175 cm3
 AvqZ‡bi †Kv‡bv GKwU wØcigvYyK M¨v‡mi fi 05 g Gi GKwU 

cigvYyi fi wbY©q Kiæb| [DËi : 2656  1023 g] 

 

A¨v‡fv‡M‡Wªvi m~‡Îi e¨vL¨v : w¯’i ZvcgvÎv I Pv‡c V L AvqZ‡bi wewfbœ cv‡Î H2, O2, N2, Cl2, CO2, NH3 cÖf„wZ M¨vm 

Av‡Q| hw` H2 M¨v‡mi cv‡Î H ZvcgvÎv I Pv‡c N msL¨K AYy _v‡K Zvn‡j H GKB ZvcgvÎv I Pv‡c V L AvqZ‡bi 

wewfbœ cv‡Î N2, Cl2, CO2, NH3 BZ¨vw` M¨vm¸‡jv‡ZI N msL¨K AYy _vK‡e| 

 

 

wkÿv_©xi KvR 

wPšÍv K‡i DËi w`b : 

1| A¨v‡f‡M‡Wªvi m~Î M¨v‡mi †ÿ‡Î cÖ‡hvR¨ n‡jI KwVb ev Zi‡ji Rb¨ cÖ‡hvR¨ bq 

†Kb? 

2| mKj e¯‘i 10 †gv‡j mgvb msL¨K KYv _v‡K| GB K_vwU mZ¨ bv wg_¨v? 

3| 2 MÖvg nvB‡Wªv‡Rb M¨v‡m †h msL¨K KYv _v‡K Avevi 98 g H2SO4 Gi g‡a¨I 

†mB GKB msL¨K KYv _v‡K| Zvn‡j H2SO4 Gi KYvi mv‡_ H2 M¨v‡mi KYvi 

cv_©K¨ Kx? 

4| †Kvb c`v‡_©i GK MÖvg AYy‡K GK †gvj ejv hv‡e wK bv? 

5| e‡qj I Pvj©‡mi mgš̂q m~Î †_‡K Av`k© M¨v‡mi m~Î cÖwZôv Kiv hv‡e wK bv? hyw³ 

w`b| 
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mvi-ms‡ÿc :  

 A¨v‡fv‡M‡Wªvi m~Î : w¯’i ZvcgvÎv I Pv‡c mgvb AvqZ‡bi mKj M¨v‡m mgvb msL¨K AYy _v‡K| 

 A¨v‡fv‡M‡Wªvi msL¨v : MÖvg AvYweK fi ev MÖvg cvigvYweK fi ev MÖvg AvqwbK fi‡K †gvj e‡j| †h‡Kv‡bv c`v‡_©i 

GK †gv‡ji g‡a¨ KYvi msL¨v 6023  1023 wU| GB msL¨v‡K A¨v‡fvMv‡Wªvi msL¨v e‡j| G‡K N Øviv cÖKvk Kiv 

nq| 

 †M-jym¨v‡Ki M¨vm m~Î : †Kv‡bv wbw ©̀ó ZvcgvÎv I Pv‡c wewµqvq AskMÖnYKvix M¨v‡mi AvqZb Ges Drcbœ M¨v‡mi 

AvqZb me mgq GKwU c~Y© msL¨vi AbycvZ n‡e| 

 †M-jym¨v‡Ki Pvc m~Î : w ’̄i AvqZ‡b †Kv‡bv wbw ©̀ó fiwewkó M¨v‡mi Pvc H M¨v‡mi cig (ev †Kjwfb) ZvcgvÎvi 

mgvbycvwZK| 

 MÖvg-cigvYy : †Kv‡bv †gŠ‡ji cvigvYweK fi‡K MÖvg GK‡K cÖKvk Ki‡j hZ MÖvg nq, ZZ MÖvg f‡ii †gŠj‡K H 

†gŠ‡ji GK MÖvg cigvYy ejv nq| 

 MÖvg-AYy ev MÖvg-‡gvj : †Kv‡bv †gŠwjK ev †hŠwMK c`v‡_©i AvYweK fi‡K MÖvg GK‡K cÖKvk Ki‡j hZ MÖvg nq, ZZ 

MÖvg f‡ii c`v_©‡K H c`v‡_©i GK MÖvg-AYy ev GK MÖvg-‡gvj ejv nq| 

 

 

cv‡VvËi g~j¨vqb-4.4 

 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| A¨v‡fv‡M‡Wªvi m~‡Îi MvwYwZK iƒc 

 (K) V  n (L) 

1
n  V (M) 

n
V = aªæeK (N) nV = aªæeK 

2| GK MÖvg cigvYy Aw·‡Rb ej‡Z Kx eySvq? 

 (K) 8 g Aw·‡Rb‡K (L) 16 g Aw·‡Rb‡K (M) 24 g Aw·‡Rb‡K (N) 32 g Aw·‡Rb‡K 

3| GKwU Kve©b cigvYyi fi KZ? 

 (K) 12 g  (L) 6.023  1023 g 

 (M) 6.023  1023 g  (N) 1.9923626  1021 g 

4| ‡Kv‡bv M¨v‡mi Pvc (P) I Av‡ivwcZ cig ZvcgvÎv (T) Gi g‡a¨ m¤úK© 

 (K) 

T
P = KT (L) P = KT (M) PT = K (N) P = 

T
K 

5| ‡M-jymv‡Ki Pvc m~‡Î g~jwe›`yMvgx mij‡iLv cvIqv hvq 

 (K) Pvc I ZvcgvÎvi g‡a¨ (L) Pvc I AvqZ‡bi g‡a¨ 

 (M) ZvcgvÎv I AvqZ‡bi g‡a¨ (N) Pvc I NbgvÎvi g‡a¨ 

6| 6.023  1023 mgvb 

 i. GK †gvj AYy‡Z AYyi msL¨v 

 ii. GK †gvj cigvYy‡Z cigvYyi msL¨v 

 iii. GK †gvj Avq‡b Avq‡bi msL¨v 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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Av`k© M¨vm 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

 Av`k© M¨vm mgxKiY cÖwZwôZ Ki‡Z cvi‡eb| 

 †gvjvi M¨vm aªæeK R Gi Zvrch© e¨vL¨v w`‡Z cvi‡eb| 

 wewfbœ GK‡K †gvjvi M¨vm aªæeK R Gi gvb wbY©q Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

Av`k© M¨vm, ev¯Íe M¨vm, †gvjvi M¨vm aªæeK, mwÜ ZvcgvÎv| 

 

Av`k© M¨vm (Ideal Gas)  
†h M¨vmmg~n mKj ZvcgvÎv I Pv‡c e‡q‡ji m~Î, Pvj©‡mi m~Î, A¨v‡fvMv‡Wªvi m~Î Z_v Av`k© M¨vm mgxKiY PV 

= nRT †K †g‡b P‡j Zv‡`i‡K Av`k© M¨vm e‡j| cÖK…Zc‡ÿ †Kv‡bv M¨vmB m¤ú~Y©iƒ‡c M¨vm m~Îmg~n Z_v PV = nRT 

mgxKiY †g‡b P‡j bv| Av`k© M¨vm n‡jv GKwU KvíwbK M¨vm| w¯’i ZvcgvÎvq Av`k© M¨v‡mi Af¨šÍixY kw³ AvqZ‡bi Dci 

wbf©i K‡i bv|  

 

Av`k© M¨v‡mi ˆewkó¨ (Characteristics of Ideal Gas) 
Av`k© M¨v‡m wb‡Pi DwjøwLZ ˆewkó¨mg~n eZ©gvb _v‡K| 

1. w ’̄i ZvcgvÎvq M¨v‡mi Pvc I AvqZ‡bi ¸Ydj GKwU aªæeK| A_©vr PV = K. ZvB G‡ÿ‡Î hw` w ’̄i ZvcgvÎvq Pvc 

ebvg PV Gi †jL A¼b Kiv hvq Z‡e Zv GKwU mij‡iLv n‡e| 

2. Av`k© M¨vm mKj ZvcgvÎv I Pv‡c PV = nRT mgxKiY †g‡b P‡j| 

3. w ’̄i ZvcgvÎvq Av`k M¨v‡mi Af¨šÍixY kw³ Gi AvqZ‡bi Dci wbf©ikxj bq| A_©vr w¯’i ZvcgvÎvq Av`k© M¨v‡mi 

AvqZ‡bi cwieZ©b n‡jI G‡`i Af¨šÍixY kw³i †Kv‡bv cwieZ©b N‡U bv|  

4. Pvc AcwiewZ©Z †i‡L M¨v‡mi ZvcgvÎv 0C n‡Z  273.15C Kgv‡j M¨v‡mi AvqZb k~b¨ nq| 

 

Av`k© M¨vm mgxKiY (Equation of  an ideal gas) 
wbw ©̀ó f‡ii M¨v‡mi AvqZb V, Pvc P, DòZv T Ges MÖvg-AYyi msL¨v n n‡j, 

e‡q‡ji m~Îvbymv‡i, V  1
P
 (hLb n I T w¯’i); 

Pvj©‡mi m~Îvbymv‡i, V  T (hLb n I P w¯’i); 

A¨v‡fvMv‡Wªv m~Îvbymv‡i, V  n (hLb P I T w ’̄i); 

AZGe, V  nT
P

  T (hLb, n, T I P cÖ‡Z¨KwUB cwiewZ©Z nq) 

 V = nKT
P

 (GLv‡b, K Av‡cwÿK M¨vm aªæeK) 

 PV = nKT 

 

cÖK…Z A‡_© GK †gvj M¨v‡mi †ÿ‡Î e‡qj I Pvj©‡mi m~‡Îi mgwš̂Z iƒcwU n‡jv PV = KT. G mgxKi‡Y aªæeK K-Gi gvb 

M¨v‡mi cÖK…wZ I f‡ii Dci wbf©ikxj| †Kbbv, wbw ©̀ó ZvcgvÎv I Pv‡c †h‡Kv‡bv M¨v‡mi AvqZb Zvi f‡ii Dci wbf©i K‡i 

cvV-4.5 
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_v‡K| wKš‘ 1 †gvj ev 1 MÖvg-AYy M¨v‡mi †ÿ‡Î K-Gi gvb †h M¨v‡mi cÖK…wZi Dci wbf©i K‡i bv Zv A¨v‡fv‡M‡Wªv m~‡Îi 

mvnv‡h¨ mn‡RB cÖgvY Kiv hvq| A¨v‡fv‡M‡Wªv m~Îvbymv‡i, GKB ZvcgvÎv I Pv‡c mg-AvqZb me M¨v‡mi g‡a¨ mgvb msL¨K 

AYy _v‡K| Avevi, 1 †gvj †h‡Kv‡bv M¨v‡mi AYyi msL¨v mgvb| myZivs †h‡Kv‡bv wbw ©̀ó ZvcgvÎv I Pv‡c 1 †gvj †h‡Kv‡bv 

M¨v‡mi AvqZb GKB _vK‡e| 

ZvB 1 †gvj †h‡Kv‡bv M¨v‡mi †ÿ‡Î 

PV
T

 Gi gvb ev K Gi gvb GKB n‡e| 1 †gvj cwigvY †h‡Kv‡bv M¨v‡mi Rb¨ K Gi 

gvb‡K R Øviv cÖKvk Kiv n‡q _v‡K| R-†K ejv nq †gvjvi M¨vm aªæeK| R-Gi gvb me M¨v‡mi †ÿ‡Î GKB nq R-Gi gvb 

M¨v‡mi cÖK…wZi Dci wbf©ikxj bq| ZvB G‡K mve©Rbxb M¨vm aªæeKI ejv nq| †h Kvi‡Y 1 †gvj M¨v‡mi †ÿ‡Î PV = KT 

mgxKiYwU‡K PV = RT iƒ‡c cÖKvk Kiv n‡q _v‡K| n †gvj M¨v‡mi †ÿ‡Î PV = nRT. 

G mgxKiYwU‡K ejv nq n †gvj Av`k© M¨v‡mi Ae¯’vi mgxKiY| mgxKiYwU Av`k© M¨vm mgxKiY bv‡gI cwiwPZ| 

mgxKiYwUi GKwU D‡jøL‡hvM¨ ˆewkó¨ n‡jv, mgxKiYwU‡Z M¨v‡mi cÖK…wZi Dci wbf©ikxj Ggb †Kv‡bv ivwk †bB| ZvB 

mgxKiYwU‡K †h‡Kv‡bv Av`k© M¨v‡mi †ÿ‡ÎB cÖ‡qvM Kiv hvq| 

 

R Gi †fŠZ Zvrch© (Physicl significance of R)  

n †gvj Av`k© M¨v‡mi Ae¯’vi mgxKiY, PV = nRT.    R = PV
nT

 

R Gi †fŠZ Zvrch© G ivwki gvÎv wbY©‡qi gva¨‡g Rvbv hvq| 

R Gi gvÎv = 

Pv‡ci gvÎv  AvqZ‡bi gvÎv

 †gvj msL¨v  ZvcgvÎvi gvÎv

 

GLb, Pv‡ci gvÎv = 

e‡ji gvÎv

 †ÿÎd‡ji gvÎv

 = 

e‡ji gvÎv

(‰`‡N©̈ i gvÎv)

2

 Ges AvqZ‡bi gvÎv =  (ˆ`‡N©̈ i gvÎv)

3

 

GQvov ZvcgvÎv‡K cÖavbZ †Kjwfb GK‡K (K) cÖKvk Kiv nq| 

R Gi gvÎv = 

e‡ji gvÎv

(ˆ`‡N©̈ i gvÎv)

2

  (ˆ`‡N©̈ i gvÎv)

3

†gvj  K
 = 

e‡ji gvÎv  ˆ`‡N©̈ i gvÎv

†gvj  K
 = 

KvR

†gvj  K
 

myZivs 1 K ZvcgvÎv e„w×i Rb¨ cÖwZ †gvj Av`k© M¨vm †_‡K †h cwigvY KvR ev kw³ cvIqv hvq, Zvi gvb R Gi mgvb| 

GwUB R Gi †fŠZ Zvrch©| 

 

wewfbœ GK‡K †gvjvi M¨vm aªæeK R Gi gvb (Value of molar gas constant in different units)  
KvR ev kw³‡K wewfbœ GK‡K cÖKvk Kiv hvq, ZvB wewfbœ GK‡K ÔRÕ Gi gvb wewfbœ nq| A_©vr R aªæeK n‡jI GwU ïay 

msL¨v gvÎ bq, KvR ev kw³i wewfbœ GK‡Ki Dci R Gi gvb wbf©ikxj| 

 

(K) CGS c×wZ‡Z ÔRÕ Gi gvb : 

PV = nRT.    R = PV
nT

 

GLv‡b P = CGS c×wZ‡Z cÖgvY Pvc = 76 †m.wg.  

D”P cvi` ¯Í‡¤¢i Pvc = 76  13.6  981 WvBb. †m.wg.

2 

 (cvi‡`i NbZ¡ = 13.6 gcm-3
) 

V = CGS c×wZ‡Z cÖgvY Pvc I ZvcgvÎv 1 †gvj M¨v‡mi AvqZb = 22400 †m.wg.

3

. 

T = cÖgvY I ZvcgvÎv = 273.16 K.    n = 1 †gvj 

 R = 76  13.6  98 dyn.cm2  22400 cm3

1 mol  273 K
  

 = 8314  107 erg.K1.mol1 
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g‡b ivL‡eb : G‡ÿ‡Î wnmv‡ei mwVK gvb wba©vi‡Yi Rb¨ cÖgvY ZvcgvÎv‡K 273 K Gi cwie‡Z© mwVK gvb 273.16 K 

aiv n‡q‡Q| GwU AvšÍR©vwZKfv‡e ¯̂xK…Z gvb| 

 

(L) wjUvi evqy Pv‡c ÔRÕ Gi gvb : 

G GK‡K cÖgvY Pvc = 1 atm. cÖgvY ZvcgvÎv =273.16 K, cÖgvY ZvcgvÎv I Pv‡c 1 †gvj M¨v‡mi AvqZb 224 L Ges n 
= 1 †gvj. 

 R = PV
nT

 = 1 atm  22.4 L
1 mol  273 K

  = 00821 L.atm.K1.mol1. 

 
(M) SI GK‡K ÔRÕ Gi gvb : 

G GK‡K cÖgvY Pvc = 1 atm = 101.325 kPa = 101.325  103 Pa = 1.01325  105 N.m2,. cÖgvY ZvcgvÎv 

=273.16 K, cÖgvY ZvcgvÎv I Pv‡c 1 †gvj M¨v‡mi AvqZb 224 L Ges n = 1 †gvj. 

 R = PV
nT

 = 1.01325  105 N.m2  224 L
1 mol  273 K

 = = 8314 JK1 mol1. 

 

wewfbœ GK‡K R-Gi gvb wbY©q : 

GK‡Ki c×wZi bvg R = PV
nT

 gvb I GKK 

CGS R = 1013216 dyn.cm2  22400 cm3

1 mol  273 K
 R = 8314  107 erg.K1.mol1. 

SI R = 101325 Nm2  224  103 m3

1 mol  273 K
 R = 8314 JK1 mol1. 

wjUvi evqygÐjxq R = 1 atm  224 L
1 mol  273 K

 R = 00821 L.atm.K1.mol1. 

 

D`vniY-1 : 35C ZvcgvÎv I 770 mm (Hg) Pv‡c 40533 cm3 AvqZ‡bi †Kv‡bv GKwU M¨v‡mi fi 0455g n‡j 

M¨v‡mi AvYweK fi wbY©q Kiæb|  

mgvavb : Av`k© M¨vm mgxKiY n‡Z Avgiv cvB, PV = nRT = g
M

RT. 

 M = gRT
PV

  

 = 0455  00821  308  760
770  40533  103   

 = 280168 g.mol1. 

 M¨v‡mi AvYweK fi 280168 g.mol1. 
 

GLv‡b,  

M = M¨v‡mi AvYweK fi = ? 

P = 770 mm(Hg) = 770
760

 atm 

R = †gvjvi M¨vm aªæeK = 00821 L.atm.mol1.K1
 

T = †Kjwfb †¯‹‡j ZvcgvÎv = (35 + 273) K = 308 K. 
V = M¨v‡mi AvqZb = 40533 mL = 40533  103 L 
g = 0455 g  

DËi : M¨v‡mi AvYweK fi 280168 g.mol1. 
 

D`vniY-2 : 14628 g f‡ii GKwU AÁvZ M¨vm 37C ZvcgvÎvq †h AvqZb `Lj K‡i 01839 g H2 M¨vm GKB Pv‡c 

Ges 17C ZvcgvÎvq GKB AvqZb `Lj K‡i| AÁvZ M¨v‡mi AvYweK fi KZ? 

mgvavb : g‡b Kwi, AÁvZ M¨v‡mi AvYweK fi M1  
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Av`k© M¨vm mgxKiY n‡Z Avgiv cvB 

AÁvZ M¨v‡mi †ÿ‡Î, P1V1 = g1
M1

 RT1 .................(i) 

nvB‡Wªv‡R‡bi †ÿ‡Î, P2V2 = g2
M2

 RT2 .................(ii) 

†h‡nZy `ywU †ÿ‡Î AvqZb I Pvc DfqB w¯’i, †m‡nZy P1V1 = P2V2  
 (i) bs I (ii) bs mgxKi‡Yi mgZv n‡Z †jLv hvq 

g1
M1

 RT1 = g2
M2

 RT2  

 M1 = g1T1M2
g2T2

 

= 14628  310  2
01839  290

 = 170057 

GLv‡b,  

M1 = AÁvZ M¨v‡mi AvYweK fi = ? 

M2 = nvB‡Wªv‡R‡bi AvYweK fi = 2 

g1 = AÁvZ M¨v‡mi fi = 14628 g 

g2 = nvB‡Wªv‡Rb M¨v‡mi fi = 01839 g 

T1 = (37 + 273) K = 310 K 
T2 = (17 + 273) K = 290 K 

DËi : AÁvZ M¨v‡mi AvYweK fi 17. 

 

 

wkÿv_©xi KvR 

1| 25C ZvcgvÎvq I 9595 kPa Pv‡c 064 g O2 Gi AvqZb KZ?  

 [DËi : 516726 cm3
|] 

2| w ’̄i Pv‡c 10C ZvcgvÎvq 019 g H2 †h AvqZb `Lj K‡i H GKB Pv‡c 

37C ZvcgvÎvq 35565g f‡ii Aci GKwU AÁvZ M¨vm GKB AvqZb `Lj 

K‡i| AÁvZ M¨vmwUi AvYweK fi wbY©q Kiæb| [DËi : 44127|]  

3| 27C ZvcgvÎvq GKwU cv‡Î 185 g CO2 M¨vm iwÿZ Av‡Q| cvÎwU‡K 37C 
ZvcgvÎvq DËß Kivq wKQy cwigvY M¨vm †ewi‡q †Mj, d‡j Pvc AcwiewZ©Z wQj| 

†ewi‡q hvIqv M¨v‡mi †gvj msL¨v wbY©q Kiæb|  

 DËi : 13563  102 mol CO2| 

4| 20C ZvcgvÎvq I †Kv‡bv wbw ©̀ó Pv‡c 017105 g H2 hZ AvqZb `Lj K‡i H 

GKB Pv‡c wKš‘ 25C ZvcgvÎvq 37 g Aci GKwU M¨vm mgAvqZb `Lj K‡i| 

M¨vmwUi AvYweK fi wbY©q Kiæb| [DËi : 44|]  

5| 37C ZvcgvÎv I 9595 kPa Pv‡c 16 g Aw·‡R‡bi AvqZb KZ?  

 DËi : 1343836 dm3
| 

 

 

 

mvi-ms‡ÿc :  

 Av`k© M¨vm : †h M¨vmmg~n mKj ZvcgvÎv I Pv‡c e‡q‡ji m~Î, Pvj©‡mi m~Î, A¨v‡fvMv‡Wªvi m~Î Z_v Av`k© M¨vm 

mgxKiY PV = nRT †K †g‡b P‡j Zv‡`i‡K Av`k© M¨vm e‡j| cÖK…Zc‡ÿ †Kv‡bv M¨vmB m¤ú~Y©iƒ‡c M¨vm m~Îmg~n 

Z_v PV = nRT mgxKiY †g‡b P‡j bv| Av`k© M¨vm n‡jv GKwU KvíwbK M¨vm| w ’̄i ZvcgvÎvq Av`k© M¨v‡mi 

Af¨šÍixY kw³ AvqZ‡bi Dci wbf©i K‡i bv|  

 CGS c×wZ‡Z ÔRÕ Gi gvb : 8314  107 erg.K1.mol1
 

 wjUvi evqy Pv‡c ÔRÕ Gi gvb :  00821 L.atm.K1.mol1. 
 SI GK‡K ÔRÕ Gi gvb : 8314 JK1 mol1. 
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cv‡VvËi g~j¨vqb-4.5 

 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| †Kv‡bv M¨vm M¨vmxq m~Îmg~n †g‡b Pj‡j Zvi AvPiY †Kvb mgxKiY Øviv wbqwš¿Z nq? 

 (K) PV = 
n
T  

 (L) PV = nRT 

 (M) PV = KT  

 (N) P  
1
V 

2| R Gi gvÎv 

 (K) 

Pv‡ci gvÎv  AvqZ‡bi gvÎv

†gvj msL¨v  ZvcgvÎvi gvÎv

   

 (L) 

Pv‡ci gvÎv  ZvcgvÎvi gvÎv

†gvj msL¨v  AvqZ‡bi gvÎv

  

 (M) 

Pv‡ci gvÎv  †gvj msL¨v

 AvqZ‡bi gvÎv  ZvcgvÎvi gvÎv

   

 (N) 

ZvcgvÎvi gvÎv  AvqZ‡bi gvÎv

†gvj msL¨v  Pv‡ci gvÎv

  

3| CGS c×wZ‡Z R Gi gvb KZ? 

 (K) 8.314  107 erg.mol1K1
  

 (L) 83.14  107 erg.mol1K1
 

 (M) 8.314  105 erg.mol1K1
  

 (N) 83.14  105 erg.mol1K1
 

4| mvaviY M¨vm¸‡jv Av`k© M¨v‡mi mgxKiY †g‡b P‡j 

 i. D”P Pv‡c 

 ii. wb¤œPv‡c 

 iii. D”P ZvcgvÎvq 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
5| †gvjvi M¨vm aªæeK R-Gi †ÿ‡Î cÖ‡hvR¨ 

 i. K¨vjwi GK‡K Gi gvb 1.987 calK1mol1  
 ii. SI GK‡K Gi gvb 8.314 JK1mol1

 

 iii. Gi gvÎv KvR wWwMÖ

1
 †gvj

1
 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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ev¯Íe M¨vm 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

 ev¯Íe M¨vm m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 ev¯Íe M¨v‡mi Av`k© AvPiY †_‡K wePz¨wZi KviY e¨vL¨v Ki‡Z cvi‡eb| 

 ev¯Íe M¨v‡mi Av`k© AvPiY Kivi kZ© e¨vL¨v Ki‡Z cvi‡eb| 

 M¨v‡mi MwZZ‡Ë¡i ¯̂xKvh© eY©bv Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

wePz¨wZ, Af¨šÍixY kw³, A¨vgvMv e·, AvšÍtAvYweK AvKl©Y| 

 

ev¯Íe M¨vm (Real Gas) 
†h M¨vmmg~n mKj ZvcgvÎv I Pv‡c e‡q‡ji m~Î, Pvj©‡mi m~Î, A¨v‡fvMv‡Wªvi m~Î Z_v Av`k© M¨vm mgxKiY PV 

= nRT †K †g‡b P‡j bv Zv‡`i‡K ev Í̄e M¨vm e‡j| ms‡ÿ‡c ejv hvq, ev Í̄‡e †h M¨vm¸‡jv cvIqv hvq Zv‡`i‡K ev Í̄e M¨vm 

e‡j| H2, N2, O2, CO2 cÖf„wZ M¨vm ev¯Íe M¨v‡mi D`vniY| 

D”PZvcgvÎv I wbgœ Pv‡c ev¯Íe M¨vm Av`k© M¨v‡mi b¨vq AvPiY K‡i| wKš‘ wecixZ k‡Z© wePz¨wZ †ek †`Lvq| 

 

ev¯Íe M¨v‡mi ˆewkó¨ (Characteristics of Real Gas) 
ev¯Íe M¨v‡mi wb‡Pi DwjøwLZ ˆewkó¨mg~n eZ©gvb _v‡K 

1. ev¯Íe M¨vmmg~n h_vh_fv‡e Av`k© M¨vm mgxKiY PV = nRT †g‡b P‡j bv| 

2. ev¯Íe M¨v‡mi AYymg~‡ni g‡a¨ AvKl©Y ej ev weKl©Y ej we`¨gvb| 

3. ev¯Íe M¨v‡mi Af¨šÍixY kw³ AvqZ‡bi Dci wbf©ikxj | 

4. wb¤œPvc †hgb 1 atm ev Zvi wb‡Pi Pvc Ges D”P ZvcgvÎvq ev¯Íe M¨vmmg~n †gvUvgywUfv‡e cÖvq Av`k© M¨v‡mi b¨vq 

AvPiY K‡i _v‡K| 

5. ev¯Íe M¨v‡mi †ÿ‡Î M¨vm AYy¸‡jvi ga¨Kvi msNl© w ’̄wZ ’̄vcK nq bv| G Kvi‡Y AvšÍ msNl©RwbZ Kvi‡Y Zv‡ci 

cwieZ©b N‡U| 

6. ev¯Íe M¨v‡mi †ÿ‡Î ms‡KvPbkxj ¸bK, Z = PV
RT

 ≠ 1. 

7. M¨vm AYy¸‡jvi g‡a¨ cvi¯úwiK AvKl©Y ej Kvh©Kix n‡jI AwZ D”P ZvcgvÎv I wb¤œ Pv‡c Giv Av`k© M¨v‡mi g‡Zv 

AvPiY K‡i| 

 

Av`k© M¨vm I ev¯Íe M¨v‡mi g‡a¨ cv_©K¨  

(Difference between Ideal Gas and Real Gas) : 
cv_©K¨ m~PK ˆewkó¨ ev¯Íe M¨vm Av`k© M¨vm 

1| msÁv ‡h M¨vm mKj ZvcgvÎv I Pv‡c e‡q‡ji 

m~Î, Pvj©‡mi m~Î, A¨v‡fvM¨v‡Wªvi m~Î †g‡b 

P‡j bv Ges hv‡`i AvqZ‡bi Dci 

‡h M¨vm mKj ZvcgvÎv I Pv‡c M¨vm m~Îmg~n we‡kl 

K‡i e‡q‡ji m~Î, Pvj©‡mi m~Î, A¨v‡fvM¨v‡Wªvi m~Î 

h_vh_fv‡e †g‡b P‡j, Zv‡`i Av`k© M¨vm ejv nq| 

cvV-4.6 
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Af¨šÍixY kw³ wbf©ikxj Zv‡`i ev Í̄e 

M¨vm ejv nq| 

2| cÖK…wZ‡Z Ae ’̄vb Avgv‡`i Pvicv‡k¦© †h M¨vm¸‡jv‡K Avgiv 

†`wL †m¸‡jv ev¯Íe M¨vm| †hgb H2, 
N2, O2, CO2 cÖf…wZ ev¯Íe M¨vm 

cÖK…Z A‡_© cÖK…wZ‡Z Av`k© M¨vm e‡j †Kv‡bv M¨vm 

†bB| GwU GKwU Kíbv cÖm~Z aviYv gvÎ| 

3| cvi¯úwiK 

AvKl©Y ej 

ev¯Íe M¨vm AYy¸‡jvi g‡a¨ cvi¯úwiK 

AvKl©Y ej we`¨gvb| 

Av`k© M¨vm AYy¸‡jvi g‡a¨ cvi¯úwiK AvKl©Y ej 

_v‡K bv| 

4| ZijxKiY ev¯Íe M¨vm mg~n‡K AwZ D”P Pvc cÖ‡qvM 

K‡i wb¤œ ZvcgvÎvq Zi‡j cwiYZ Kiv 

mnR| 

Av`k© M¨v‡mi †ÿ‡Î G‡K †Kv‡bv Ae¯’v‡ZB Zij Kiv 

m¤¢eci bq| 

5| AYyi AvKvi I 

AvqZb 

ev¯Íe M¨v‡mi AYy¸‡jvi wbw ©̀ó AvKvi I 

AvqZb eZ©gvb| 

Av`k© M¨vm AYy¸‡jvi AvqZb‡K cv‡Îi AvqZ‡bi 

Zzjbvq LyeB bMY¨ aiv nq| 

6| ms‡KvPbkxjZv 

¸bK 

ev¯Íe M¨v‡mi ms‡KvPbkxjZv ¸bK, Z Gi 

gvb KL‡bvB 1 nq bv| Z Gi gvb 1 

A‡cÿv Kg ev †ewk nq| 

Av`k© M¨v‡mi ms‡KvPbkxjZv ¸bK, Z Gi gvb 1 n‡Z 

nq| 

7| k~b¨ Pv‡c k~b¨ Pv‡ci weiæ‡× cÖmvwiZ Ki‡j M¨v‡mi 

ZvcgvÎvi  n«vm N‡U| 

k~b¨ Pv‡ci weiæ‡× cÖmvwiZ Ki‡j M¨v‡mi ZvcgvÎvi 

†Kv‡bv cwieZ©b nq bv|  

8| AwfKl© ej ev¯Íe M¨v‡mi Dci AwfKl© e‡ji cÖfve 

Kvh©Ki nq| 

Av`k© M¨v‡mi Dci AwfKl© e‡ji cÖfve Kvh©Ki nq 

bv| 

9| AvPiY ev¯Íe M¨vm¸‡jv AwZ D”P ZvcgvÎv I wb¤œ 

Pv‡c Av`k© M¨v‡mi Abyiƒc ag© cÖ̀ k©b 

K‡i| 

Av`k© M¨vm¸‡jv mKj ZvcgvÎv I Pv‡c M¨v‡mi 

MwZZ‡Ë¡i ˆewkó¨c~Y© AvPiY K‡i| 

10| w¯’wZ ’̄vcK ev¯Íe M¨v‡mi AYy¸‡jvi msNl© m¤ú~Y© 

w ’̄wZ ’̄vcK bq| msN‡l©i d‡j kw³i  n«vm 

N‡U| 

Av`k© M¨vm AYy¸‡jvi ga¨Kvi msNl© m¤ú~Y© w¯’wZ ’̄vcK 

nq| 

 

 

ev¯Íe M¨v‡mi Av`k© AvPiY †_‡K wePz¨wZ  

(Deviation of Real Gases from Ideal behavior's) : 
ev¯Íe M¨vmmg~n Av`k© M¨v‡mi b¨vq AvPiY K‡i bv| GKgvÎ 

wbgœ Pv‡c Ges D”P ZvcgvÎvq ev Í̄e M¨vm¸‡jv Av`k© AvPiY 

†_‡K wePz¨wZ †`Lvq bv| ev¯Íe M¨v‡mi Av`k© M¨v‡mi AvPiY 

†_‡K wePz¨wZ wb‡gœi mgxKiY Øviv e¨vL¨v Kiv hvq| 

 PV = ZnRT 
 ev, Z = PV

RT
 .......................... (i) 

GLv‡b Z-‡K msbgb d¨v±i (Compressibility Factor) 
e‡j| wbw ©̀ó ZvcgvÎvq Z-Gi gvb M¨v‡mi cÖhy³ Pv‡ci Dci 

wbf©ikxj| Av`k© M¨v‡mi †ÿ‡Î Z = 1| w ’̄i ZvcgvÎvq 

wewfbœ M¨v‡mi Pvc (P) Ges AvqZ‡bi (V) ¸bdj (PV) 
ebvg Pvc (P) Gi MÖvd A¼b Ki‡j †`Lv hvq †h, CO2 Ges 

O2 M¨v‡mi PV Gi gvb cÖ_‡g n«vm cvq Ges c‡i e„w× cvq 

wKš‘ H2, He Ges Ne M¨v‡mi PV Gi gvb Pvc (P) e„w×i 

mv‡_ µgvš̂‡q e„w× †c‡ZB _v‡K| 
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MÖvd †_‡K †`Lv hvq †h, 

(i) mKj M¨v‡mi Kvf© Pvc  n«v‡mi mv‡_ mv‡_ 

Z-Gi Av`k© gv‡bi KvQvKvwQ P‡j Av‡m 

A_©vr wbgœ Pv‡c ev¯Íe M¨vmmg~n Av`k© 

M¨v‡mi b¨vq AvPiY K‡i| 

(ii) ¯v̂fvweK ev ga¨g Pv‡c A_©vr hLb PV < 
RT ZLb ev¯Íe M¨vm¸‡jv Av`k© M¨v‡mi 

AvPi‡Yi MÖvd †_‡K FYvZ¥K wePz¨wZ 

†`Lvq| A_©vr Z < 1 nq| 

(iii) D”P Pv‡c hLb PV > RT ZLb ev¯Íe 

M¨v‡mi Av`k© M¨v‡mi Kvf© †_‡K abvZ¥K 

wePz¨wZi Kvf© cvIqv hvq| A_©vr Z > 1 
nq| 
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wPÎ-6.2 : ZvcgvÎvi e„w×‡Z ev Í̄e M¨v‡mi Av`k© AvPiY cÖ̀ k©b 

wewfbœ ZvcgvÎvq bvB‡Uªv‡Rb M¨v‡mi ms‡KvPb ¸Yv¼ 

mwÜ ZvcgvÎv : cÖwZwU ev Í̄e M¨vmxq c`v‡_©i GKwU wbw ©̀ó DòZv Av‡Q †h DòZvi Ic‡i M¨vmwU‡K †i‡L hZB Pvc cÖ‡qvM 

Kiv †nvK bv †Kb †mwU‡K Avi Zi‡j cwiYZ Kiv m¤¢e nq bv †mB DòZv‡K D³ M¨v‡mi mwÜ ZvcgvÎv e‡j| CO2 M¨v‡mi 

†ÿ‡Î Gi gvb 31.1C. 

mwÜ Pvc :  †Kv‡bv ev¯Íe M¨vm‡K mwÜ ZvcgvÎvq †i‡L †mwUi Dci b~¨bZg †h Pvc cÖ‡qvM K‡i †mwU‡K Zi‡j cwiwYZ Kiv 

hvq †mB Pvc‡K D³ M¨v‡mi mwÜ Pvc ejv nq| 

 

ev¯Íe M¨vmmg~‡ni Av`k© AvPiY Kivi kZ©  

(Condition for Ideal behaviour of Real Gases) 
M¨v‡mi MwZZ‡Ë¡i mKj ¯x̂Kvh© Av`k© M¨v‡mi Rb¨ cÖ‡hvR¨ n‡jI `ywU ¯x̂Kvh© ev¯Íe M¨v‡mi Rb¨ cÖ‡hvR¨ bq| G `ywU ¯x̂Kvh© 

n‡”QÑ 

1| M¨v‡mi AYymg~‡ni wbR¯̂ AvqZb M¨vm cv‡Îi AvqZ‡bi Zzjbvq bMY¨| 

2| M¨vmvYymg~‡ni g‡a¨ †Kv‡bv AvKl©Y ev weKl©Y ej †bB| 

M¨v‡mi MwZZ‡Ë¡i †hme ¯x̂Kv‡h©i Dci wfwË K‡i Av`k© M¨vm mgxKiY PV = nRT cÖwZcv`b Kiv n‡q‡Q Zv‡Z Dchy©³ `ywU 

¯x̂Kvh© mwVK bq| ZvB ev Í̄e M¨vmmg~n Av`k© M¨vm mgxKiY †g‡b P‡j bv ev Av`k© AvPiY K‡i bv| weÁvbx f¨vbWvi Iqvjm 

Av`k© M¨v‡mi Dchy©³ ÎæwUc~Y© ¯x̂Kvh© `ywU ev¯Íe M¨v‡mi Rb¨ ms‡kvab K‡ib| 

1g ÎæwUi ms‡kvab : Zuvi g‡Z, M¨vm¸‡jvi wbR¯̂ AvqZb cv‡Îi AvqZ‡bi Zzjbvq G‡Kev‡i bMY¨ bq| ZvB Av`k© M¨vm 

mgxKi‡Y e¨eüZ cv‡Îi AvqZb ev cv‡Îi M¨vm¸‡jvi gy³ PjvP‡ji ’̄vb V aiv n‡q‡Q| wKš‘ cÖK…Zc‡ÿ Zv mwVK bq| 

G‡ÿ‡Î H M¨v‡m hw` n †gvj M¨vm _v‡K Ges cÖwZ †gvj M¨vm AYyi wbR¯ ̂AvqZb b n‡j M¨vmvYymg~‡ni gy³ ¯’vb (V  nb) 
nq| 

2q ÎæwUi ms‡kvab : M¨v‡mi AYymg~‡ni g‡a¨ †Kv‡bv AvKl©Y ev weKl©Y ej †bB| MwZZ‡Ë¡i GB ¯x̂Kvh©wU D”PPvc I wbgœ 

ZvcgvÎvq cÖ‡hvR¨ bq| ZvB V AvqZ‡bi cv‡Î n †gvj ev Í̄e M¨vm †h Pvc cÖ‡qvM K‡i Zv n‡”Q 





P + n

2a
V2 | G‡ÿ‡Î 

n2a
V2  

n‡”Q M¨v‡mi AYyi AvYweK AvKl©Y ej| ZvB Av`k© M¨v‡mi Ae¯’vi mgxKiY, 





P + n

2a
V2  (V  nb) = nRT. 

GB mgxKiYwU f¨vbWvi Iqvjm mgxKiY bv‡g cwiwPZ| †hLv‡b a I b n‡”Q aªæeK| GB mgxKiY †_‡K †`Lv hv‡”Q †h, 

wbgœPv‡c I D”P ZvcgvÎvq M¨v‡mi AvqZb Lye †ewk nq Ges 

n2a
V2  c`wUi gvb LyeB bMY¨ nq| ZvB M¨v‡mi AYymg~‡ni 

AvYweK AvKl©Y ej Lye bMY¨ nq Ges AwZ wbgœPv‡c Ges AwZ D”P ZvcgvÎvq M¨vmvYy¸‡jvi GB AvšÍtAvYweK AvKl©Y ej 

wejyß nq| A_©vr M¨vmvYy¸‡jvi g‡a¨ AvKl©Y ev weKl©Y ej _v‡K bv| 
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myZivs AwZ wbgœPv‡c Ges AwZ D”P ZvcgvÎvq ev¯Íe M¨vmvYy¸‡jv Av`k© M¨v‡mi b¨vq AvPiY K‡i| Avevi AwZ wbgœPv‡c Ges 

D”P ZvcgvÎvq M¨v‡mi AYy¸‡jvi `LjK…Z AvqZ‡bi Zzjbvq M¨vmvYy¸‡jvi wbR¯̂ AvqZb LyeB Kg nIqvq ev¯Íe M¨vm Av`k© 

M¨v‡mi b¨vq AvPiY K‡i| G Kvi‡Y hZB D”P ZvcgvÎv I wbgœPvc e¨eüZ nq ev Í̄e M¨vm¸‡jv ZZB Av`k© M¨v‡mi b¨vq 

AvPiY K‡i| †h D”P ZvcgvÎvi E‡aŸ© †Kv‡bv ev¯Íe M¨vm Av`k© M¨v‡mi b¨vq AvPiY K‡i Zv‡K e‡q‡ji ZvcgvÎv e‡j| 

 

 

wkÿv_©xi KvR 

1| e‡qj ZvcgvÎv Kx? 

2| 32 g Aw·‡R‡bi Rb¨ ev¯Íe M¨v‡mi mgxKiYwU wjLyb| 

3| 44 g CO2 Gi Rb¨ f¨vbWvi Iqvjm mgxKiYwU wjLyb 

4| mvaviY ZvcgvÎvq CO2 I N2 M¨v‡mi g‡a¨ †KvbwUi wePz¨wZ †ewk n‡e Ges †Kb? 

 

 

mvi-ms‡ÿc :  

 mwÜ ZvcgvÎv : cÖwZwU ev Í̄e M¨vmxq c`v‡_©i GKwU wbw ©̀ó DòZv Av‡Q †h ZvcgvÎvq Ic‡i M¨vmwU‡K †i‡L hZB Pvc 

cÖ‡qvM Kiv †nvK bv †Kb †mwU‡K Avi Zi‡j cwiYZ Kiv m¤¢e nq bv †mB ZvcgvÎv‡K D³ M¨v‡mi mwÜ ZvcgvÎv 

e‡j| CO2 M¨v‡mi †ÿ‡Î Gi gvb 31.1C. 

 mwÜ Pvc : †Kv‡bv ev Í̄e M¨vm‡K mwÜ ZvcgvÎvq †i‡L †mwUi Dci b~¨bZg †h Pvc cÖ‡qvM K‡i †mwU‡K Zi‡j cwiwYZ 

Kiv hvq †mB Pvc‡K D³ M¨v‡mi mwÜ Pvc ejv nq| 

 

 

cv‡VvËi g~j¨vqb-4.6 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| Av`k© M¨v‡mi Rb¨ Pvc P n‡j ev¯Íe M¨v‡mi Rb¨ Pvc 

 (K) P + Pa (L) P + AvšÍtAvYweK kw³ (M) P + 2Pa (N) P  AvšÍtAvYweK kw³ 

2| n †gvj ev¯Íe M¨v‡mi Rb¨ ev¯Íe M¨v‡mi mgxKiY n‡e 

 (K) 





P  n

2a
V2  (V  nb) = nRT (L) 





P  n

2a
V2  (V + nb) = nRT 

 (M) 





P + n

2a
V2  (V  nb) = nRT (N) 





P + n

2a
V2  (V + nb) = nRT 

3| D”P ZvcgvÎv I wb¤œPv‡c ev¯Íe M¨vmmg~n 

 i. Av`k© M¨v‡mi b¨vq AvPiY K‡i 

 ii. Abv`k© M¨v‡mi b¨vq AvPiY K‡i 

 iii. KwVb Ae¯’v cÖvß nq 

 wb‡Pi †KvbwU mwVK? 

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

4| 

n2a
V2  Gi gvb k~b¨ n‡j 

 i. ev¯Íe M¨v‡mi mgxKiY Av`k© M¨v‡mi mgxKi‡Y cwiYZ nq 

 ii. Pvc ÎæwU k~b¨ nq 

 iii. ev¯Íe M¨v‡mi mgxKiY PV = nRT †Z iƒcvšÍwiZ nq 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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Wvë‡bi AvswkK Pvcm~Î 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

 AvswkK Pvc m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 Wvë‡bi AvswkK Pvc m~‡Îi e¨vL¨v w`‡Z cvi‡eb| 

 WvëU‡bi AvswkK Pvc m~Î‡K MvwYwZKfv‡e cÖKvk Ki‡Z cvi‡eb| 

 AvswkKPvc I †gvj fMœvs‡ki g‡a¨ m¤ú‡K© ¯’vcb Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

Wvëb, AvswkK Pvc, †gvj fMœvsk, †gvj msL¨v, †gvU Pvc| 

 

Wvë‡bi AvswkK Pvc m~Î  

(Dalton's Law of Partial Pressure) 
ci¯ú‡ii mv‡_ wewµqv K‡i bv GiKg wewfbœ M¨vm‡K GK‡Î wgwkªZ Ki‡j M¨vm wgkª‡Yi cÖwZwU Dcv`vb M¨vm cv‡Î 

c„_Kfv‡e GKwU wbw ©̀ó Pvc cÖ‡qvM K‡i| weÁvbx Rb WvjUb 1802 mv‡j w¯’i ZvcgvÎvq M¨vm wgkª‡Yi Dcv`vbmg~‡ni wbR¯ ̂

Pv‡ci mv‡_ M¨vm wgkª‡Yi †gvU Pv‡ci m¤úK©m~PK †h m~Î cÖKvk K‡ib Zv WvjU‡bi AvswkK Pvc m~Î bv‡g cwiwPZ| m~ÎwU 

wbgœiƒc : 

Ò†Kv‡bv wbw ©̀ó ZvcgvÎvq ci¯úi wewµqvnxb †Kv‡bv M¨vm wgkª‡Yi †gvU Pvc H ZvcgvÎvq Dcv`vb M¨vmmg~‡ni AvswkK 

Pv‡ci mgwói mgvb|Ó 

G‡ÿ‡Î †Kv‡bv wbw ©̀ó ZvcgvÎvq M¨vm wgkª‡Yi †Kv‡bv GKwU Dcv`vb c„_Kfv‡e wgkª‡Yi mgvb AvqZb GKvKx `Lj Ki‡j †h 

Pvc cÖ‡qvM K‡i Zv‡K H Dcv`vbwUi AvswkK Pvc e‡j| hw` w¯’i ZvcgvÎvq †Kv‡bv M¨vm wgkª‡Yi cv‡Îi AvqZb V, M¨vm 

wgkª‡Yi †gvU Pvc P, M¨vm wgkª‡Yi Dcv`vb M¨vm¸‡jvi AvswkK Pvc P1, P2, P3, ......., Pn nq, Zvn‡j WvjU‡bi AvswkK Pvc 

m~Îvbymv‡i, 

 P = P1 + P2 + P3 +  + Pn  (i) 

w ’̄i ZvcgvÎvq wbw ©̀ó AvqZ‡bi wmwjÛv‡i wbw ©̀ó cwigvY wg‡_b M¨vm c„_Kfv‡e ivL‡j Zvi Pvc 05 atm, H GKB 

ZvcgvÎvq H wmwjÛv‡i wKQz B‡_b M¨vm ivL‡j Pvc 08 atm| GLb H ZvcgvÎvq wmwjÛviwU‡Z wg‡_b I B‡_b M¨vm GK‡Î 

wgwkªZ Ki‡j WvjU‡bi AvswkK Pvc m~Îvbymv‡i wgkª‡Yi †gvU Pvc n‡e (05 + 08) atm = 13 atm. 
 

g‡b ivL‡eb : GKwU Ave× cv‡Îi g‡a¨ wewfbœ M¨vm cÖ‡ek Kiv‡j GKwU M¨vmxq wgkÖY m„wó nq| Ave× cv‡Î ivLv M¨vmxq 

wgkÖ‡Yi cÖwZwU M¨v‡mi AvqZb I ZvcgvÎv GKB nq| 

 

WvjU‡bi AvswkK Pvc m~‡Îi MvwYwZK cÖKvk 

Expression of Dalton's Law of Partial Pressure 

aiv hvK, ci¯úi wewµqvnxb KZK¸‡jv M¨vm V AvqZ‡bi GKwU cv‡Î iwÿZ Av‡Q| M¨vm¸‡jvi AvswkK Pvc h_vµ‡g P1, 
P2, P3 ....... †gvj msL¨v h_vµ‡g n1, n2, n3 .......  M¨v‡mi †gvU Pvc P Ges ZvcgvÎv T| 
Av`k© M¨vm mgxKiY Abyhvqx, 

cvV-4.7 
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P1V = n1RT ev, P1 = n1 RT
V

  .......................................................(i)  

P2V = n2 RT ev, P2 = n2 RT
V

  .................................................... (ii) 

P3V = n3RT ev, P3 = n3 
RT
V

  .................................................... (iii) 

 Avgiv cvB, P1 + P2 + P3 +  = RT
V

 (n1 + n2 + n3  + )  ................... (iv) 

Avevi M¨v‡mi †gvU Pvc P Ges AvqZb V Gi Rb¨ Avgiv cvB,  

PV = (n1 + n2 + n3  + ) RT 
ev, P = (n1 + n2 + n3 + ) RT

V
  ...........................................  (v) 

(iv) I (v) bs mgxKiY n‡Z cvB, 

P = P1 + P2 + P3 +  .................................................................  (vi)  

GwUB WvjU‡bi AvswkK Pvc m~‡Îi MvwYwZK cÖKvk|  

 

g‡b ivL‡eb : †Kv‡bv M¨vm wgkÖ‡Yi Wvë‡bi AvswkK Pvc m~Î †g‡b Pjvi †ÿ‡Î `ywU k‡Z©i cÖ‡qvRb nq| 

1. M¨vm wgkÖ‡Yi Dcv`vb M¨vm¸‡jvi g‡a¨ †Kv‡bv ai‡bi ivmvqwbK ms‡hvM Z_v ivmvqwbK wewµqv NU‡e bv| 

2. M¨vm wgkÖ‡Yi Dcv`vb M¨vm¸‡jvi AYy¸‡jvi g‡a¨ †Kv‡bv AvKl©Y ej _vK‡e bv| 

ev¯Íe mZ¨ n‡jv M¨vm wgkÖ‡Yi Dcv`vb M¨vm¸‡jvi g‡a¨ ivmvqwbK ms‡hvM bv NU‡jI AYy¸‡jvi g‡a¨ cvi¯úwiK AvKl©Y 

ej wµqv K‡i| KviY cÖK…Z c‡ÿ M¨vm¸‡jv Av`k© bq ev Í̄e M¨vm| G Kvi‡Y ev Í̄e M¨vm¸‡jv Wvë‡bi AvswkK Pvc m~Î 

†g‡b P‡j bv| Z‡e Lye wb¤œ Pvc I Lye D”P ZvcgvÎvq ev Í̄e M¨v‡mi AYy¸‡jvi g‡a¨ AvKl©Y ej _v‡K bv ej‡jB P‡j| 

myZivs Lye wb¤œ Pvc I Lye D”P ZvcgvÎvq M¨vm wgkÖY Wvë‡bi AvswkK Pvc m~Î AbymiY K‡i _v‡K| 

 

M¨v‡mi AvswkK Pvc Ges †gvj fMœvs‡ki g‡a¨ m¤úK©  
Relation Between Partial Pressure and Mole Fraction 

aiv hvK, ci¯úi wewµqvnxb KZK¸‡jv M¨vm V AvqZ‡bi GKwU cv‡Îi iwÿZ Av‡Q| M¨vm¸‡jvi AvswkK Pvc h_vµ‡g P1, 
P2, P3 ........| †gvj msL¨v h_vµ‡g n1, n2, n3 .......M¨v‡mi †gvU Pvc P Ges ZvcgvÎv T| 

Av`k© M¨vm mgxKiY Abyhvqx, 

P1V = n1 RT ev, P1 = n1 RT
V

  ...........................................  (i) 

P2V = n2RT ev, P2 = n2 RT
V

  ...........................................  (ii) 

P3V = n3RT ev, P3 = n3 
RT
V

  ..........................................  (iii) 

Ges PV = (n1 + n2 + n3 +  ) RT 

ev, P = (n1 + n2 + n3 + ) RT
V

  ...............................  (iv) 

mgxKiY (i)  (iv) n‡Z cvB, 

P1
P

 = n3

n1 + n2 + n3 +
   

ev, P1 = x1.P ............ ......... ............ ......... ...........(v) 

GLv‡b, P1 = 1g M¨v‡mi AvswkK Pvc, P = M¨v‡mi †gvU Pvc, X1 = 1g M¨v‡mi †gvj fMœvsk 

GLv‡b 1g M¨v‡mi †gvj fMœvsk, X1 = n1

n1 + n2 + n3 + 
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mgxKiY (ii)  (iv) n‡Z cvB, 

P2

P
 = n2

n1 + n2 + n3 + 
  

ev, P2 = X2.P .......... ......... .......... ............. .......(vi) 
GLv‡b, P2 = 2q M¨v‡mi AvswkK Pvc, P = M¨v‡mi †gvU Pvc, X2 = 2q M¨v‡mi †gvj fMœvsk 

(iii)  (iv) n‡Z cvB,  

P3
P

 = 

n3

n1 + n2 + n3 + 
  

ev, P3 = X3. P ......... ........... ........... ......... ......... (vii) 
GLv‡b, P3 = 3q M¨v‡mi AvswkK Pvc, P = M¨v‡mi †gvU Pvc, X3 = 3q M¨v‡mi †gvj fMœvsk 

(v), (vi) Ges (vii) bs mgxKiY e¨envi K‡i cvB, 

AvswkK Pvc = †gvj fMœvsk  †gvU Pvc 

 

 

g‡b ivL‡eb : †Kv‡bv mgmË¡ wgkÖ‡Yi cÖwZ GK †gv‡j †Kv‡bv Dcv`v‡bi †h KqwU †gvj Dcw ’̄Z _v‡K Zv‡K H Dcv`v‡bi 

†gvj fMœvsk ejv nq| †gvj fMœvsk KwVb, Zij I M¨vmxq †h‡Kv‡bv †fŠZ Ae¯’vi c`v‡_©i †ÿ‡ÎB cÖ‡hvR¨| 

 

 

WvjU‡bi AvswkK Pvc m~‡Îi MvwYwZK cÖ‡qvM 

Applications of Dalton's Low of Partial Pressure 
 

(K) M¨vm wgkª‡Yi †gvU Pvc wbY©q : wewfbœ cv‡Î GKB ZvcgvÎvq wewfbœ M¨vm Av‡Q| GB M¨vm¸‡jv‡K GKB ZvcgvÎvq 

ci¯ú‡ii mv‡_ ÷cK‡K©i mvnv‡h¨ wgwkªZ Ki‡j wgkª‡Yi †gvU Pvc e‡qj I WvjU‡bi m~‡Îi mvnv‡h¨ wbY©q Kiv hvq| 

awi, T ZvcgvÎvq V1 I V2 AvqZ‡bi cv‡Î ivLv A I B `ywU wfbœ 

M¨v‡mi Pvc h_vµ‡g P1 I P2| GLb ÷cKK© Ly‡j w`‡j M¨vm `y‡Uv 

ci¯ú‡ii mv‡_ wgwkªZ nq| 

M¨vm wgkª‡Yi †gvU AvqZb = V1 + V2   
wgwkªZ Ae¯’vq A I B M¨v‡mi AvswkK Pvc h_vµ‡g PA I PB| 

 
A M¨vm 

AvqZb V1 

Pvc P1 

wPÎ-1.12: M¨v‡mi AvswkK Pvc m~‡Îi cÖ‡qvM 

B M¨vm 

AvqZb V2 

Pvc P2 

÷cKK© 

 

e‡q‡ji m~Îvbymv‡i, A-M¨v‡mi †ÿ‡Î, PA(V1 + V2) = P1V1      ev, PA = P1V1

V1 + V2
 ...................... (i) 

 B-M¨v‡mi †ÿ‡Î, PB(V1 + V2) = P2V2       ev, PB = P2V2

V1 + V2
 ...................... (ii) 

WvjU‡bi AvswkK Pvc m~Îvbymv‡i,  

M¨vm wgkª‡Yi †gvU Pvc P = PA + PB = P1V1

V1 + V2
 + P2V2

V1 + V2
 = P1V1 + P2V2

V1 + V2
 ...................... (iii) 

`yB‡qi AwaK M¨vm wgkª‡Yi †ÿ‡Î P = P1V1 + P2V2 + P3V3 + ...........

V1 + V2 + V3 + .........
  ...................... (iv) 

Dc‡ii (i) I (ii) bs mgxKiY †_‡K †Kv‡bv M¨v‡mi AvswkK Pvc Ges (iii) I (iv) bs mgxKiY †_‡K wgkª‡Yi †gvU Pvc wbY©q 

Kiv hvq| 

 

 

mvi-ms‡ÿc :  

 Wvë‡bi AvswkK Pvc m~Î : †Kv‡bv wbw ©̀ó ZvcgvÎvq ci¯úi wewµqvnxb †Kv‡bv M¨vm wgkª‡Yi †gvU Pvc H ZvcgvÎvq 

Dcv`vb M¨vmmg~‡ni AvswkK Pv‡ci mgwói mgvb| 

 g~j fMœvsk : †Kv‡bv mgmË¡ wgkÖ‡Yi cÖwZ GK †gv‡j †Kv‡bv Dcv`v‡bi †h KqwU †gvj Dcw ’̄Z _v‡K Zv‡K H 

Dcv`v‡bi †gvj fMœvsk ejv nq| †gvj fMœvsk KwVb, Zij I M¨vmxq †h‡Kv‡bv †fŠZ Ae ’̄vi c`v‡_©i †ÿ‡ÎB 

cÖ‡hvR¨| 
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cv‡VvËi g~j¨vqb-4.7 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| 0.5 atm wg‡_b Ges 0.5 atm B‡_b M¨v‡mi AvswkK Pv‡ci †hvMdj KZ? 

 (K) 1 atm  (L) 2 atm 

 (M) 10.015 atm  (N) 101.325 atm 

2| Wvë‡bi AvswkK Pvc m~‡Îi MvwYwZK iƒc 

 (K) P = P1 + P2 + P3 + .......  

 (L) P = P1 + P2  P3 + ....... 
 (M) P = (P1 + P3)  (P2 + P4) + .......  

 (N) P = (P1 + P2)  (P3 + P4) + ....... 
3| AvswkK Pvc I †gvU Pv‡ci g‡a¨ m¤úK© Kx? 

 (K) AvswkK Pvc  †gvj fMœvsk = †gvU Pvc  

 (L) AvswkK Pvc = †gvU Pvc  †gvj fMœvsk 

 (M) AvswkK Pvc  †gvU Pvc= †gvj fMœvsk  

 (N) 

‡gvU Pvc

AvswkK Pvc

 = †gvj fMœvsk 

4| †gvU Pvc = P
†gvU

 = P1 + P2 + P3 + .......Pn nq hLb 

 i. ZvcgvÎv w ’̄i 

 ii. AvqZb w ’̄i 

 iii. Pvc w¯’i 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
5| †gvj fMœvsk n‡”Q 

 i. GKwU Dcv`v‡bi †gvj msL¨v 

 ii. GKKwenxb ivwk 

 iii. Dcv`v‡bi I wgkÖ‡Yi †gvU †gvj msL¨vi AbycvZ 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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e¨vcb I Abye¨vcb 

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

 e¨vcb I Abye¨vc‡bi e¨vL¨v Ki‡Z cvi‡eb| 

 MÖvnv‡gi e¨vcb m~‡Îi MvwYwZK e¨vL¨v w`‡Z cvi‡eb| 

 wewfbœ M¨v‡mi †ÿ‡Î e¨vc‡bi nv‡ii Zzjbv Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

e¨vcb, e¨vc‡bi nvi, Abye¨vcb, NbZ¡, wbtmiY, AvYweK fi, e¨v¯ÍvbycvwZK|  

 

e¨vcb I wbtmiY (Diffusion and Effusion) 

e¨vcb (Diffusion) : GK Møvm cwi®‹vi cvwb‡Z 2/1wU KMnO4 Gi `vbv †Q‡o w`b wKQzÿY A‡cÿv Kiæb 

†`L‡eb Møv‡mi cvwb wb‡P †_‡K µgvš̂‡q Dc‡ii w`‡K nvjKv †e¸wb eY© n‡”Q| Avevi, GKwU eo Avjyi Dc‡i †K‡U GKwU 

MZ© K‡i Lv`¨ je‡Yi Nb `ªeY †hvM Kiæb| AvjywUi wb‡Pi Ask †K‡U GKwU wcwi‡Pi cvwb‡Z ewm‡q w`b| wKQzÿY ci 

†`L‡e wcwi‡Pi cvwb Avjyi wfZi w`‡q je‡Yi ª̀e‡Y cÖ‡ek Ki‡Q| cÖ_g †ÿ‡Î cvwb‡Z KMnO4 Gi AYy cvwb‡Z 

¯Ẑtù~Z©fv‡e Qwo‡q co‡Q Ges wØZxq †ÿ‡Î jeY cvwb‡Z AviI cvwb cÖ‡ek K‡i Nb `ªeY‡K cvZjv ª̀e‡Y cwiYZ Ki‡Q| 

G¸‡jv‡K e¨vcb cÖwµqv e‡j| A_©vr †h cÖwµqvq †Kv‡bv M¨vmxq ev Zij c`v_© ¯̂Ztù‚Z©fv‡e Ab¨ †Kv‡bv M¨vmxq ev Zij 

gva¨‡g Qwo‡q c‡o ev AbycÖ‡ek K‡i Zv‡K e¨vcb e‡j| 

g‡b ivL‡eb : M¨vmxq c`v‡_©i Ayy¸‡jv wew”Qbœfv‡e Aweivg ª̀æZ MwZ‡Z †QvUvQzwU K‡i| M¨vmxq c`v‡_©i AYy¸‡jvi MwZi 

Kvi‡Y GKwU M¨v‡mi AYy¸‡jvi g‡a¨ duvKv ¯’v‡bi g‡a¨ Aci M¨v‡mi AYy¸‡jv cÖ‡ek K‡i mgmË¡fv‡e Pviw`‡K Qwo‡q c‡o| 

†Kv‡bv Ave× cv‡Î M¨vm ivL‡j M¨vmxq AYy¸‡jvi MwZi Kvi‡Y cv‡‡Îi †`qv‡ji Dci Pvc cÖ‡qvM K‡i| hw` cv‡Îi †`qvj 

wQ ª̀ hy³ nq Z‡e M¨v‡mi AYy¸‡jvi MwZi Kvi‡Y M¨vm †`qv‡ji m~² wQ ª̀ c_ w`‡q †ewi‡q Av‡m| GwUB †Kv‡bv M¨v‡mi 

e¨vc‡bi g~j KviY| 

 

e¨vcb cÖwµqvi gva¨‡g M¨vmxq KYvi NbgvÎv cvÎ ev K‡ÿi 

mKj ’̄v‡b mgvb nq| †hgb N‡ii g‡a¨ †Kv‡bv RvqMvq 

GKwU myMwÜi wkwk ev †evZj wQwc Ly‡j †i‡L w`‡j wKQzÿ‡Yi 

g‡a¨ mgMÖ N‡ii g‡a¨ myMwÜ ev †m›U Qwo‡q c‡o| GwU e¨vcb 

cÖwµqvi gva¨‡g mgMÖ N‡ii g‡a¨ Qwo‡q c‡o| 

wbtmiY (Effusion) : †h cÖwµqvq evwn¨K Pv‡ci cÖfv‡e 

†Kv‡bv M¨vmxq c`v_© miæ wQ`ª c‡_ GKgyLxfv‡e †ewi‡q Av‡m 

ev wbM©Z nq Zv‡K wbtmiY ev Abye¨vcb e‡j| 

 

M¨v‡mi 

 AYy 

M¨v‡mi AYy 

Pvc  P 

e¨vcb Abye¨vcb 

 

wPÎ-8.1 : M¨v‡mi e¨vcb I Abye¨vcb ev wbtmiY 

 

 

cvV-4.8 
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D`vniY¯̂iƒc, M¨v‡mi cvBc wQ ª̀ n‡q †M‡j †h c_ w`‡q 

m‡Rv‡i M¨vm †ei n‡q Av‡m Zvi bvg wbtmiY|  

wbw ©̀ó ZvcgvÎv I Pv‡c cÖwZ GKK mg‡q †Kv‡bv M¨v‡mi 

†h cwigvY e¨vwcZ ev wbtmwiZ nq Zv‡K H M¨vmwUi 

e¨vcb ev wbtmiY nvi e‡j| t mg‡q †Kv‡bv M¨v‡mi V 

AvqZb e¨vwcZ n‡j M¨v‡mi e¨vcb nvi r = V
t

  

wewfbœ M¨v‡mi e¨vcb nvi wewfbœ nq| e¨vcb nvi AYy ev 

cigvYyi fi, ZvcgvÎv, NbZ¡ BZ¨vw`i Dci wbf©i K‡i| 

mvaviYZ M¨v‡mi AYyi fi †ewk n‡j Zvi e¨vcb nvi Kg 

Ges fi Kg n‡j e¨vcb nvi †ewk nq| †hgbÑ H2 I 

NH3 Gi g‡a¨ H2 M¨v‡mi e¨vcb nvi NH3 Gi Zzjbvq 

†ewk| KviY H2 AYyi fi NH3 AYyi Zzjbvq Kg|  

 

Pvc  P 

¯̂vfvweK 

e
¨
v
c

b
 

w
b
t
m
i
Y
 

¯v̂fvweK evqygÊjxq Pv‡c 

M¨vm fwZ© wmwjÛvi 

D”P Pv‡c M¨vm 

fwZ© wmwjÛvi 

 

wPÎ-8.2 : e¨vcb I Abye¨vcb ev wbtmi‡Yi g‡a¨ cv_©K¨ 

 

g‡b ivL‡eb : †Kvb Ave× cv‡Î M¨vm ivL‡jI †m cvÎ n‡Z M¨vm Lye ax‡i n‡jI †ei n‡q Av‡m| cv‡Îi Mv‡qi KwVb c`v_© 

w`‡q ˆZwi n‡jI Gi AYy¸‡jvi g‡a¨ AvšÍtAvYweK duvKv ’̄vb _vKvi Kvi‡Y cv‡Îi cÖvPx‡ii Ask mw”Q ª̀ nq| G m~² wQ`ª 

c‡_i ga¨ w`‡q M¨vm ax‡i ax‡i †ei n‡q Av‡m| †Kv‡bv cv‡Îi †`qv‡ji wfZi w`‡q M¨v‡mi G ai‡bi †ei n‡q Avmv‡KI 

e¨vcb ejv nq| 

 

MÖvnv‡gi e¨vcb m~Î (Diffusion law of Graham) :  

1829 wLªóv‡ã weÁvbx Ugvm MÖvnvg M¨v‡mi e¨vc‡bi nv‡ii mv‡_ Nb‡Z¡i GKwU m¤úK©m~PK m~Î cÖKvk K‡ib hv MÖvnv‡gi M¨vm 

e¨vcb m~Î bv‡g cwiwPZ| 

m~ÎwU wbgœiƒc : Òwbw ©̀ó ZvcgvÎv I Pv‡c †Kv‡bv M¨v‡mi e¨vc‡bi nvi Gi Nb‡Z¡i eM©g~‡ji e¨¯ÍvbycvwZK|Ó 

hw` M¨v‡mi e¨vc‡bi nvi r Ges NbZ¡ d nq Z‡e G m~Îvbymv‡i,  

 r  1
d

   ev, r = K. 1
d

  (K = mgvbycvwZK aªæeK) 

`ywU M¨vm we‡ePbv Ki‡j, 1g M¨v‡mi †ÿ‡Î r1 = k 1
d1

 (r1 = 1g M¨v‡mi e¨vc‡bi nvi Ges d1 = 1g M¨v‡mi NbZ¡) 

2q M¨v‡mi †ÿ‡Î,  

 r2 = k 1
d2

 (r2 = 2q M¨v‡mi e¨vc‡bi nvi, d2 = 2q M¨v‡mi NbZ¡) 

  

r1
r2

 = d2

d1
 .........................(i) 

 
MÖvnv‡gi M¨vm e¨vcb m~‡Îi mvnv‡h¨ AÁvZ M¨v‡mi AvYweK fi wbY©q :  

1g M¨v‡mi AvYweK fi M1 Ges †gvjvi AvqZb V1 Ges 2q M¨v‡mi AvYweK fi M2 Ges †gvjvi AvqZb V2 n‡j,  

 d1 = M1

V1
 Ges d2 = M2

V2
  

(i) bs mgxKiY n‡Z cvB, 

r1
r2

 = 

M2
V2

  V1
M1

 

†h‡nZz M¨v‡mi ZvcgvÎv I Pvc aªæeK| ZvB V1 = V2 nq| †m‡ÿ‡Î 

r1
r2

 = M2

M1
 ...... ....... ........... ...........(2) 
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Avevi, 1g M¨v‡mi V AvqZb e¨vwcZ n‡Z t1 Ges 2q M¨v‡mi H GKB AvqZb V e¨vwcZ n‡Z t2 mgq e¨wqZ n‡j, r1 = V
t1

 

Ges r2 = V
t2

 n‡e|  

(ii) bs mgxKi‡Y r1 Ges r2 Gi gvb ewm‡q cvB,  

 

V
t1

 V
t2

 = M2

M1
    ev, 

V
t1

  t2

V
 = M2

M1
        ev, 

t2

t1
 = M2

M1
 ................(iii) 

Dchy©³ (iii) bs mgxKiY e¨envi K‡i ỳwU M¨v‡mi g‡a¨ †h‡Kv‡bv GKwU ARvbv M¨v‡mi AvYweK fi wbY©q Kiv hvq| G‡ÿ‡Î 

GKwU M¨vm Rvbv _v‡K| 

 

g‡b ivL‡eb : M¨v‡mi ZvcgvÎv evov‡j M¨vm AYy¸‡jvi MwZ‡eM †e‡o hvq| G MwZ‡eM †e‡o hvIqvi Kvi‡Y cv‡Îi wQ ª̀ c_ 

w`‡q c~‡e©i †P‡q AwaK msL¨K M¨v‡mi AYy †ewi‡q Av‡m| M¨v‡mi e¨vc‡bi nviI †e‡o hvq| myZivs ZvcgvÎv evov‡j 

M¨v‡mi e¨vc‡bi nvi †e‡o hvq| 

 

D`vniY-1 : GKB DòZv I Pv‡c GKwU miæ wQ ª̀c_ w`‡q mgAvqZ‡bi Aw·‡Rb Ges GKwU AÁvZ M¨v‡mi wbtmi‡Yi Rb¨ 

h_vµ‡g 56 †m‡KÛ Ges 80 †m‡KÛ mgq jv‡M| AÁvZ M¨vmwUi AvYweK fi wbY©q Kiæb|  

mgvavb : g‡b Kwi, AÁvZ M¨v‡mi AvYweK fi = M2 

Avgiv Rvwb, 

t2

t1
 = M2

M1
 ..........(i)  

(i) bs mgxKi‡Y gvb¸‡jv ewm‡q cvB,  

 80
56

 = M2

32
     ev, 

(80)2

(56)2 = M2

32
 

GLv‡b,  

Aw·‡Rb M¨v‡mi wbtmi‡Yi mgq, t1 = 56 s 
AÁvZ M¨v‡mi wbtmi‡Yi mgq, t2 = 80 s 
Aw·‡R‡bi AvYweK fi, M1 = 32 (O2 M¨vm) 

AÁvZ M¨v‡mi AvYweK fi, M2 = ? 

 M2 = (80)2  32
(56)2  = 6532 (Ans.) 

 
 

D`vniY-2 : GKB AvqZ‡bi GKwU AÁvZ M¨vm I CO2 Gi cwie¨vß n‡Z mgq jv‡M h_vµ‡g 146 †m‡KÛ I 115 
†m‡KÛ| AÁvZ M¨v‡mi AvYweK fi wbY©q Kiæb|  

mgvavb : g‡b Kwi, AÁvZ M¨v‡mi AvYweK fi M1 Gi V cm3
 M¨vm cwie¨vß nq| 

AÁvZ M¨v‡mi †ÿ‡Î, 146 †m‡K‡Û cwie¨vß nq V cm3
 M¨vm  

 1 †m‡K‡Û cwie¨vß nq 

V
146

 cm3
 M¨vm 

 AÁvZ M¨v‡mi e¨vc‡bi nvi, r1 = V
146

 cm3.s1. 

CO2 Gi †ÿ‡Î, 115 †m‡K‡Û cwie¨vß nq V cm3
 M¨vm 

 1 †m‡K‡Û cwie¨vß nq 

V
115

 cm3
 M¨vm 

 CO2 Gi e¨vc‡bi nvi, rCO2 = V
115

 cm3.s1. 

MÖvnv‡gi e¨vcb m~‡Îi MvwYwZK e¨vL¨v n‡Z Avgiv cvB,  

 r1
rCO2

 = 






MCO2

M1

1
2  
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 ev, 







V
146
V

115

 = 44
M1

 

 ev, 





115

146
 = 44

M1
 

 ev, 062042 = 44
M1

 

  M1 = 70919 
 M¨v‡mi AvYweK fi 70919 

DËi : AÁvZ M¨v‡mi AvYweK fi 70919. 
 

D`vniY-3 : GKB Ae¯’vq 57 cm3 H2 I 10 cm3 AÁvZ M¨v‡mi GKwU ¯̂wQ ª̀ †`qvj AwZµg Ki‡Z mgvb mgq jv‡M| 

ARvbv M¨v‡mi AvYweK fi wbY©q Kiæb|  
mgvavb : g‡b Kwi, H2 I ARvbv M¨v‡mi ¯̂wQ ª̀ †`qvj AwZµg Ki‡Z mgq jv‡M t1 †m‡K‡Û Ges ARvbv M¨v‡mi AvYweK 

fi H2 Gi †ÿ‡Î, t1 †m‡K‡Û cwie¨vß nq 57 cm3  M¨vm| 

 1 †m‡K‡Û cwie¨vß nq 

57
t1

 MÖvg| 

 H2 Gi e¨vc‡bi nvi = rH2 = 

57
t

 cm3.s1. 

ARvbv M¨v‡mi †ÿ‡Î, t1 †m‡K‡Û cwie¨vß nq 10 cm3
 MÖvg| 

 1 †m‡K‡Û cwie¨vß nq 

10
t

 cm3
  M¨vm 

 ARvbv M¨v‡mi e¨vc‡bi nvi, r = 10
t

 cm3.s1. 

MÖvnv‡gi e¨vcb m Î n‡Z Avgiv cvB, 

  

rH2
r

 = 






M

MH2

1
2 

 ev, 







57
t

 10
t

 = 




M

2

1
2 

 ev, 

57
10

 = 




M

2

1
2 

 ev, (57)2 = M
2

 

  M = 6498 
 ARvbv M¨v‡mi AvYweK fi 6498 

DËi : AvYweK fi 6498. 
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wPšÍv K‡i DËi w`b : 

1| A M¨v‡mi e¨vc‡bi nvi B M¨vm A‡cÿv 

1
3
 ¸Y †ewk| M¨vm `ywUi Nb‡Z¡i m¤úK© wbY©q Kiæb| 

2| A M¨v‡mi AvYweK fi B M¨vm A‡cÿv †ewk| w¯’i ZvcgvÎvq †KvbwUi e¨vc‡bi nvi †ewk n‡e? 

3|  
 

HCl NH3 
A B 

1m 
 

 A I B †Kvb cÖv‡šÍ M¨vm `ywU G‡m wgwjZ n‡e? hyw³ w`b| 

4| M¨v‡mi wmwjÛvi wjK K‡i M¨vm †ei n‡q hvIqv Abye¨vcb bv e¨vcb? 

5| eo cv‡Îi Kb©v‡i KMnO4 ivL‡j ax‡i ax‡i mg¯Ícv‡Î Qwo‡q c‡o| GwU wK e¨vcb bv Abye¨vcb? 

6| O2, N2, F2, Cl2 Gi g‡a¨ †KvbwUi e¨vc‡bi nvi †ewk? KviY e¨vL¨v Kiæb| 

 

 

 

wkÿv_©xi KvR 

1| hw` †Kv‡bv M¨vm Aw·‡Rb A‡cÿv Aa©MwZ‡Z cwie¨vß nq Z‡e M¨vmwUi AvYweK fi 

wbY©q Kiæb| DËi : 128. 
2| †Kv‡bv wbw ©̀ó ZvcgvÎvq GKwU m~ÿ¥ wQ`ªc_ w`‡q 30 †m‡K‡Û 16 m3 nvB‡Wªv‡Rb 

M¨vm cwie¨vß nq| GKB Ae ’̄vq SO2 Gi KZ AvqZb e¨vcb cÖwµqvq AskMÖnY 

Ki‡e| DËi : 2828427 m3. 
3| GKB Ae¯’vq 57 cm3 H2 M¨vm I 1955 cm3 AÁvZ GKwU M¨vm ¯ŵQ ª̀ †`qvj 

AwZµg Ki‡Z mgvb mgq jvM‡j AÁvZ M¨v‡mi AvYweK fi KZ? DËi : 17. 
4| 25C ZvcgvÎvq I 5 atm Pv‡c weD‡Ub M¨vm wmwjÛv‡ii cvBc w`‡q Avav NÈvq 

215 g M¨vm wbtmwiZ nq| H mg‡q GKB Ae ’̄vi wmwjÛvi †_‡K mgcwigvY M¨vm 

wbM©Z n‡e wK? KviY we‡kølY Kiæb| 

 [DËi : bv| wg‡_b I weD‡U‡bi wbtmiY nvi wfbœ|] 

5| GKB Ae¯’vi GKwU wQ ª̀ w`‡q cÖwZ wgwb‡U 20 mL O2 M¨vm wbtmwiZ nq| 35 

†m‡K‡Û H wQ ª̀ c‡_ KZ wgwj N2 M¨vm wbtmwiZ n‡e? [DËi : 1248 mL] 

6| mgAvqZ‡bi X M¨vm I CO2 M¨vm e¨vwcZ n‡Z †h mgq jv‡M Zvi AbycvZ 127 : 
1| X M¨v‡mi AvYweK fi KZ? [DËi : 71] 

7| GKB ZvcgvÎv I Pv‡c 8 mL Cl2 M¨vm e¨vwcZ n‡Z †h mgq jv‡M A M¨v‡mi 

1274 mL e¨vwcZ n‡Z GKB mgq jv‡M| A M¨v‡mi AvYweK fi wbY©q Kiæb| 

[DËi : 28] 

 

 

mvi-ms‡ÿc :  

 e¨vcb : †h cÖwµqvq †Kv‡bv M¨vmxq ev Zij c`v_© ¯Ẑtù‚Z©fv‡e Ab¨ †Kv‡bv M¨vmxq ev Zij gva¨‡g Qwo‡q c‡o ev 

AbycÖ‡ek K‡i Zv‡K e¨vcb e‡j|  
 wbtmiY : †h cÖwµqvq evwn¨K Pv‡ci cÖfv‡e †Kv‡bv M¨vmxq c`v_© miæ wQ ª̀ c‡_ GKgyLxfv‡e †ewi‡q Av‡m ev wbM©Z 

nq Zv‡K wbtmiY e‡j| 
 MÖvnv‡gi e¨vcb m~Î : wbw`©ó ZvcgvÎv I Pv‡c †Kv‡bv M¨v‡mi e¨vc‡bi nvi Gi Nb‡Z¡i eM©g~‡ji e¨¯ÍvbycvwZK| 
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cv‡VvËi g~j¨vqb-4.8 

 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| e¨vc‡bi nvi 

 (K) 

wbM©Z M¨v‡mi AvqZb

mgq

  (L) 

wbM©Z M¨v‡mi Pvc

mgq

  

 (M) 

wbM©Z M¨v‡mi AvqZb

Pvc

   (N) 

wbM©Z M¨v‡mi Pvc

AvqZb

  

2| Mvwoi PvKvi †Kvb c`v‡_©i D”P NbZ¡ n‡Z wb¤œ Nb‡Z¡i w`‡K hvIqv‡K Kx e‡j? 

 (K) e¨vcb  (L) Abye¨vcb 

 (M) wbtmiY  (N) Awf ª̄eY 

3| †Kvb cÖwµqvwU ¯̂Ztù~Z©fv‡e N‡U? 

 (K) wbtmiY  (L) AYye¨vcb 

 (M) e¨vcb  (N) cwi ª̄veY 

4| `ywU M¨v‡mi †ejvq e¨vcb m~‡Îi MvwYwZK iƒc †KvbwU? 

 (K) 

r1

r2
 = d1

d2
  (L) 

r1

r2
 = d2

d1
 

 (M) 

r1

r2
 = d2

d1
  (N) 

r1

r2
 = d2

d1
 

5| †h‡Kv‡bv M¨v‡mi e¨vc‡bi nvi Zvi 

 i. ZvcgvÎvi Dci wbf©i K‡i 

 ii. Pv‡ci Dci wbf©i K‡i 

 iii. Nb‡Z¡i Dci wbf©i K‡i 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
6| e¨vc‡bi †ÿ‡Î 

 i. gš’i MwZ‡Z m¤úbœ nq 

 ii. ¯Ẑtù~Z©fv‡e msNwUZ nq 

 iii. wb¤œ Nb‡Z¡i ¯’vb †_‡K D”P Nb‡Z¡i ¯’v‡b msNwUZ nq 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
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evqygÛji I M¨vm m~‡Îi cÖ‡qvM  

 

 

D‡Ïk¨ 

G cvV †k‡l wkÿv_x©iv-  

 evqygÛ‡ji Dcv`vb m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 evqygÛ‡ji wewfbœ ¯Í‡ii eY©bv Ki‡Z cvi‡eb| 

 N~wY©So I R‡jv”Q¡vm m„wó‡Z evqyi Zvc, Pvc I NbZ¡ I Rjxqev‡®úi Ae¯’vi cwieZ©‡bi cÖfve e¨vL¨v Ki‡Z cvi‡eb| 

 M¨vm m~Î cÖ‡qvM K‡i wmwjÛv‡i M¨vm msiÿY Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

N~wY©So, Rjxqev®ú, mvB‡K¬vb, U‡b©‡Wv, R‡jv”Q¡vm, M¨vm wmwjÛvi, gviK¨vcUvb| 

 

evqygÐ‡ji Dcv`vb (Components of Atmosphere) 

ï®‹, ¯̂”Q I weï× evqy wek¦ cwi‡e‡ki Rb¨ GKwU mve©Rbxb m¤ú`| RxeRM‡Zi k¦mb wµqvq Aw·‡Rb (O2) 
M¨vm Acwinvh© Ges Dw™¢‡`i mv‡jvKms‡kølY cÖwµqvq kK©iv Drcv`‡b Kve©b WvBA·vBW (CO2) M¨vm Acwinvh©| G Dfq 

M¨vmB evqyi ¯v̂fvweK Dcv`vb| g~jZ evqy n‡”Q wewfbœ M¨v‡mi wgkªY| c„w_ex‡K K¤̂‡ji b¨vq cwi‡eóbKvix evqyi cwigÐj‡K 

evqygÐj ejv nq| f~c„ô n‡Z cÖvq 500 km ch©šÍ evqygÐj we Í̄…Z| 

kZKiv AvqZb wn‡m‡e weï× I ï®‹ evqyi cÖavb M¨vmxq Dcv`vb n‡”Q 

bvB‡Uªv‡Rb M¨vm (N2)  7809%; Aw·‡Rb M¨vm (O2)  2094%; Kve©b WvBA·vBW M¨vm (CO2)  003% 

wewfbœ wbw®Œq M¨vm LyeB Kg cwigv‡Y evqy‡Z we`¨gvb _v‡K| †hgbÑ 

AvM©b (Ar)  cÖvq 001%; wnwjqvg (He)  cÖvq 001%; wbqb (Ne)  cÖvq 001% 

†Rbb (Xe)  cÖvq 001%; wµcUb (Kr)  cÖvq 001% 

GQvovI wewfbœ M¨vm AwZ mvgvb¨ cwigv‡Y evqy‡Z we`¨gvb _v‡K| †hgbÑ wg‡_b (CH4) (2  104%), A¨v‡gvwbqv 

(110-6 %), Kve©b g‡bvA·vBW (cÖvq 12  105%), bvBUªvm A·vBW M¨vm (cÖvq 25  105%) Ges nvB‡Wªv‡Rb M¨vm 

AwZ bMY¨ cwigv‡Y _v‡K| mgq I ’̄vb †f‡` evqy‡Z wewfbœ cwigv‡Y Rjxq ev®ú cvIqv hvq| evqygÐ‡ji †gvU M¨vmxq 

c`v‡_©i fi cÖvq 55  1015 Ub hv c„w_exi †gvU IR‡bi `k jÿ fv‡Mi GK fvM| 

[evqygÐ‡ji NbZ¡‡K wcwcGg (Parts per million, 106) ev wcwcwe (Parts per billion, 109) ev wcwcwU (Parts per 
trillion, 1012) GK‡K cÖKvk Kiv nq|] 

c„w_ex cwi‡ewóZ evqyi cwigÐj‡K evqygÐj (Atmosphere) ejv nq| evqygÐj‡K D”PZv, Pvc I ZvcgvÎvi Dci wfwË K‡i 

cÖavbZ 4wU AÂ‡j fvM Kiv nq| c„w_exi f~c„ô n‡Z `~iZ¡ I ZvcgvÎv Abymv‡i AÂj ev ¯Íi¸‡jv n‡jvÑ  

1| Uª‡cvwùqvi (Troposhere) 
2| ÷ªv‡Uvwùqvi (Stratosphere) 
3| Avq‡bvwùqvi (Ionosphere) 
4| G‡·vwùqvi (Exosphere) 

1| Uª‡cvwùqvi (Troposhere) : f~c„ô n‡Z 15 wK.wg. D”PZv ch©šÍ evqygÐ‡ji Í̄i‡K Uª‡cvwùqvi ejv nq| G Í̄‡i evqyi 

NbZ¡ me©vwaK| Uª‡cvwùqvi Í̄‡iB So, SÅv, e„wócvZ cÖf„wZ cÖvK…wZK NUbv N‡U| G AÂ‡j mvaviYZ N2, O2, CO2, 
H2O (vap) mn mvgvb¨ cwigv‡Y wbw®Œq M¨vm _v‡K| 

cvV-4.9 
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 evqygÐ‡ji 55 km D”PZv ch©šÍ †gvU evqyi cÖvq 50% Ges 30 km D”PZv ch©šÍ cÖvq 9799% evqy _v‡K| fi wn‡m‡e 

†gvU evqyi cÖvq 7075% G AÂ‡j we`¨gvb| G Í̄‡i cÖwZ wK‡jvwgUvi D”PZv e„w×i mv‡_ 667C nv‡i ZvcgvÎv  

n«vm cvq| (D”PZvi mv‡_ ZvcgvÎv cwieZ©‡bi G nvi‡K evqygÐ‡ji we‡jvcb nvi e‡j|) d‡j G ¯Í‡i ZvcgvÎv 15 km 

D”PZvq cÖvq 55C †_‡K 56C nq| G ¯Í‡i evqyPvc 760 mm Hg/m2
 †_‡K Dc‡ii w`‡K Kg‡Z _v‡K Ges 15 

km D”PZvq cÖvq 100 mm (Hg) nq| KviY Dc‡ii w`‡K µgvš̂‡q evqyi NbZ¡ Kg‡Z _v‡K| 

2| ÷ªv‡Uvwùqvi (Stratosphere) : Uª‡cvwùqv‡ii wVK Dc‡ii evqy ¯ÍiwUi bvg ÷ª̈ v‡Uvwùqvi| G AÂjwU f~c„‡ôi 15 

wK.wg. †_‡K 50 wK.wg. D”PZv ch©šÍ we¯Í…Z| evqygÐ‡ji G ¯Í‡i cÖavbZ I‡Rvb (O3) M¨v‡mi ¯Íi _v‡K| GRb¨ G ¯Íi 

I‡Rv‡bvwùqvi bv‡gI cwiwPZ| G Í̄‡ii Dc‡ii w`‡K µgvš̂‡q ZvcgvÎv e„w× cvq| KviY I‡Rvb m~h© †_‡K wbM©Z 

AwZ‡e¸wb iwk¥ †kvlY K‡i| G AÂ‡ji ZvcgvÎv 56 †m. †_‡K 2 †m. Gi g‡a¨ _v‡K|  

3| ‡g‡mvwùqvi (Mesosphere) : 50 wK.wg. 

†_‡K 500 wK.wg. D”PZv ch©šÍ we Í̄…Z 

evqygÐ‡ji Í̄i‡K Ô‡g‡mvwùqviÕ ejv nq| G 

¯Í‡ii 5185 km ch©šÍ Ask‡K †g‡mvwùqvi 

e‡j| G ¯Í‡i D”PZv e„w×i mv‡_ ZvcgvÎv  

n«vm cvq| G ¯Í‡i evqyi Pvc AZ¨šÍ Kg| 

†g‡mvwùqv‡ii Dc‡i 86500 km D”PZv 

ch©šÍ Í̄i‡K _v‡g©vwùqvi e‡j| KviY G Í̄‡i 

D”PZvi mv‡_ `ªæZ nv‡i ZvcgvÎv e„w× cvq| 

†g‡mvwùqvi I _v‡g©vwùqv‡i wewfbœ Dcv`vb 

AvqwbZ Ae ’̄vq _v‡K (O+
2, O+, NO+

) e‡j 

G `ywU Í̄i‡K GK‡Î Avq‡bvwùqvi e‡j| G 

¯Í‡i evqyi NbZ¡ Lye Kg _v‡K| G AÂ‡j 

cvigvYweK Aw·‡R‡bi NbZ¡ †ewk _v‡K Ges 

AvYweK Aw·‡R‡bi NbZ¡ Kg _v‡K| G 

AÂ‡ji ZvcgvÎv 2 †m. †_‡K 92 †m.| 

 

ZvcgvÎv (K) 

D
”
P
Z
v
 
(
km

)
 

() = Negative lapse rate 
(+) = Positive lapse rate 

Avq‡bvwùqvi 
O+

2,O+, NO+, e 

(+) 

(+) 

() 
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wPÎ-9.1 : evqygÐ‡ji wewfbœ Í̄‡i ZvcgvÎvi cwieZ©b 

 

4| _v‡g©vwùqvi (Thermosphere) : evqygÐ‡ji 

¯Íi¸‡jvi g‡a¨ me©‡kl ¯Íi n‡jv G‡·vwùqvi| 

G ¯ÍiwU †g‡mvvwùqv‡ii Dc‡i Aew ’̄Z| GwU 

500 wK.wg. n‡Z Dc‡i Amxg mxgv ch©šÍ 

we Í̄…Z| G Í̄‡i evqyi NbZ¡ LyeB Kg Ges 

µgvš̂‡q Kg‡Z Kg‡Z †kl ch©šÍ †Kv‡bv evqyB 

_v‡K bv| G AÂ‡ji ZvcgvÎv 92 †m. n‡Z 

1200 †m. ch©šÍ n‡q _v‡K| G AÂ‡j H2, 
He M¨vm _v‡K| 

 

X-iwk¥  UV (120220 nm) [Aw·‡R‡bi Øviv †kvlY] 

 UV (50120 nm) [Aw·‡Rb Ges bvB‡Uªv‡R‡bi Øviv †kvlY] 

UV-A (320400 nm) Kg ¶wZKviK 

 UV (50120 nm) [Aw·‡Rb I bvB‡Uªv‡R‡bi Øviv †kvlY] 

 


UV-C (200280 nm)
UV-B (280320)  



cÖavbZ I‡Rv‡bi Øviv Ges Lye Kg

cwigv‡Y Aw·‡R‡bi Øviv †kvlY

 

 

 ÷ª̈ v‡Uvwùqvi 

 Avq‡bvwùqvi 

`„k¨gvb 

iwk¥ 

 Uª‡cvwùqvi (†e¸wb 

 
jvj 

Bbd«v‡iW 

iwk¥ 

c„w_ex 

 

m~h© 

 

 

wPÎ-9.2 : evqygÐj Øviv †mŠi wewKi‡Yi wdëvwis †`Lv‡bv n‡q‡Q 

 

mviwY-1 : evqygÐ‡ji wewfbœ AÂ‡ji Dcv`vb I ZvcgvÎv 

¯Íi D”PZvi we¯Í…wZ (wK.wg.) Dcv`vb 

ZvcgvÎv ( †m.) 

Uª‡cvwùqvi 015 N2, O2, CO2, Ar, H2O 15 †m. †_‡K 55 †m. 

÷ª̈ v‡Uvwùqvi 1550 O3 55 †m. †_‡K 0 †m. 

†g‡mvwùqvi 50500 O, O2, O+, NO+ 0 †m. †_‡K 92 †m. (†g‡mvwùqvi) 

_v‡g©vwùqvi 500E‡aŸ© 

H2, He 92 †m. †_‡K 1200 †m. (_v‡g©vwùqvi) 
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wewfbœ M¨v‡mi AbycvZ Abymv‡i evqygÐj‡K cÖavbZ `ywU fv‡M fvM Kiv hvq| h_v mggÐj (Homosphere) I welggÐj 

(Heterosphere)| 

f~-c„ô †_‡K Dc‡i cÖvq 90 km ch©šÍ evqygÐ‡ji Dcv`vb M¨v‡mi mshyw³ ev AbycvZ cÖvq GKB _v‡K e‡j evqygÐ‡ji G 

AÂj‡K mggÐj e‡j| G ¯’v‡b wewfbœ M¨v‡mi AbycvZ wewfbœ e‡j 9110,000 km ch©šÍ ¯Íi‡K welggÐj e‡j| 

 

 

N~wY©So I R‡jv”Q¡vm m„wó‡Z evqyi Zvc, Pvc, NbZ¡ I Rjxq ev‡®úi Ae¯’vi cwieZ©‡bi cÖfve 

Effect of temperature, pressure, density and humidity of air to create cyclone and 
tidal wave 
Mfxi mgy‡`ª evqygÐ‡ji ZvcgvÎv, Pvc, NbZ¡, evqycÖevn I Rjxq ev‡®úi cwieZ©bRwbZ Kvi‡Y wbgœPv‡ci m„wó I AwZwi³ 

e„wócvZ n‡q _v‡K| mvaviYZ MÖx®§Kv‡j ZvcgvÎv e„w×i d‡j welye‡iLv Ges KK©UµvwšÍ I gKi µvwšÍ †iLvi ga¨eZ©x AÂ‡j 

N~wY©So I R‡jv”Q¡vm m„wó nq| GRb¨ N~wY©So‡K UªwcK¨vj mvB‡K¬vb ejv nq| Tropical A_© µvšÍxq| Avgv‡`i †`‡k 

MÖx®§Kv‡j Kvj‰ekvLx So ev U‡b©‡Wv n‡q _v‡K| 

N~wY©So m„wói cÖavb KviYmg~n n‡”Q evqygÐjxq ZvcgvÎv e„w× 

(27C ev 80F Gi Dc‡i), D”PPvc ¯’vb †_‡K wbgœPvc ¯’v‡b 

evqycÖevn, evZv‡mi Av`ª©Zv e„w× BZ¨vw`| MÖx®§Kv‡j m~h© Lvovfv‡e 

Zvc †`Iqvq ’̄jfvM `ªæZ DËß nq Ges f~fv‡Mi wewKwiZ Zv‡ci 

d‡j evqyi Dcv`vb M¨vmmg~‡ni MwZ e„w× cvq| ZvcgvÎv e„w×‡Z 

M¨vmxq c`v‡_©i AvqZb e„w× cvq I NbZ¡  n«vm cvq| d‡j evqy 

nvjKv n‡q Dc‡i D‡V †M‡j H ’̄v‡b k~b¨Zvi m„wó nq I Pvc  

n«vm cvq| wbgœPvc AÂ‡ji k~b¨Zv c~i‡Yi Rb¨ cvk¦©eZ©x D”PPvc 

¯’v‡bi evqy ª̀æZ †e‡M Qz‡U Av‡m| d‡j evqycÖev‡ni m„wó nq| 

Aciw`‡K m~‡h©i cÖLi Zv‡c mgy`ªc„‡ôi cvwb ev®úxf~Z n‡q 

evqygÐ‡j wg‡k evqyi Av`ª©Zv e„w× cvq| d‡j mgy`ªc„‡ôi Dc‡i 

evqyi NbZ¡ I Pvc e„w× cvq| ZvB w`‡bi †ejv RjfvM †_‡K 

A‡cÿvK…Z kxZj I D”PPv‡ci evqy ¯’jfv‡M cÖevwnZ nq| 

 

 

wPÎ-9.3 : Kvj‰ekvLx So N‡ii wU‡bi †eov Dwo‡q wb‡q 

Szwj‡q‡Q we ỳ¨‡Zi Zv‡i 

wKš‘ iv‡Zi †ejv RjfvM ax‡i ax‡i kxZj nq I ’̄jfvM `ªæZ kxZj nq| ZvB iv‡Zi †ejv mgy`ªc„‡ô wbgœPvc I ¯’jfv‡M 

D”PPvc _v‡K| G Kvi‡Y iv‡Z A‡cÿvK…Z kxZj I D”PPv‡ci ï®‹ evqy ’̄jfvM †_‡K Rjfv‡Mi w`‡K cÖevwnZ nq| Gfv‡e 

RjfvM I ’̄jfv‡Mi evqyi NbZ¡, Pvc I ZvcgvÎv µgvš̂‡q n«vm-e„w× N‡U| N~wY©So m„wói Rb¨ cvwbi ZvcgvÎv 27C Gi 

†ewk n‡Z nq| e‡½vcmvM‡i eQ‡ii AwaKvsk mgq cvwbi ZvcgvÎv 27C Gi Dc‡i _v‡K| Gi d‡j Mfxi mgy‡`ª evZv‡mi 

NbZ¡ A‡cÿvK…Z Kg _vKvq Zv Dc‡i D‡V hvq| evZvm Dc‡i D‡V †M‡j H AÂ‡j k~b¨Zvi m„wó nq I wbgœPvc m„wó nq| 

d‡j `ywU NUbv N‡U| 

(K) N~wY©So : evqy k~b¨¯’v‡b ev wbgœPvc ’̄v‡b `ªyZ‡e‡M 

cvk¦©eZ©x GjvKvi A‡cÿvK…Z kxZj I fvix evqy 

cvK †L‡Z †L‡Z KzÐjxi AvKv‡i Pviw`K †_‡K Qz‡U 

G‡m ci¯ú‡ii mv‡_ av°vq evqy Mig I EaŸ©gyLx 

nq| G ai‡bi †K› ª̀gyLx I EaŸ©Mvgx KzÐjx AvKv‡i 

AvewZ©Z evqy Dc‡i DVvi mgq mgy`ªc„‡ôi cvwb 

ev®úxf~Z nq| Dc‡ii w`‡K Av ª̀© I DËß evqy 

kxZj nIqvi mgq myßZvc ev jxb Zvc †Q‡o †`q 

Ges Zv cvk¦©eZ©x AviI evqy‡K DËß K‡i|  

 

wPÎ-9.4 : N~wY©S‡oi ZvÐe †`Lv‡bv n‡q‡Q 

 evqyi Rjxq ev®ú kxZj n‡q †g‡N iƒcvšÍwiZ nq| GiKg ev®úxfeb I Nbxfe‡bi gva¨‡g †gNgvjvi m„wó nq| Rjxq 

ev®ú kxZj nIqvi mgq wbM©Z Zvc †g‡Ni Dcwefv‡Mi evqy DËß K‡i| Gi d‡j evqyPvc e„w× cvq| †gN I evqy ZLb 

D”PPvc ¯’vb †_‡K wbgœPvc AÂ‡j cÖej‡e‡M KzÐjx AvKv‡i cÖevwnZ nq I N~wY©So m„wó nq| N~wY©So kãwUi DrcwË wMÖK 

kã Kyklos †_‡K, hvi A_© m‡c©i KzÐjx (Coil of snakes)| c„w_exi AveZ©b MwZi Rb¨ N~wY©So DËi †Mvjv‡a© Nwoi 
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KuvUvi wecixZ w`‡K Ges `wÿY †Mvjv‡a© Nwoi KuvUvi w`‡K AvewZ©Z nq| N~wY©S‡oi MwZ‡eM NÈvq 60 km †_‡K 350 
km ch©šÍ n‡Z cv‡i †K‡› ª̀ evqyi Pvc Kg _v‡K| 1991 mv‡j evsjv‡`‡k AvNvZnvbv N~wY©S‡oi MwZ‡eM wQj 225 km| 

 

g‡b ivL‡eb 

N~wY©So m„wói AbyK‚j cwi‡ek n‡jv 

 N~wY©So m„wói cÖavb KviY mgy`ªc„‡ôi DËß ZvcgvÎv Ges evqyk~b¨Zv| mgy‡ ª̀i DòZi cvwb| mvaviYZ 150 dzU Mfxi 

ch©šÍ mgy‡`ªi cvwbi ZvcgvÎv 265C ev Zvi E‡aŸ© _v‡K| 

 N~wY©So m„wói †K‡›`ª wbgœPvc m„wó nIqv| 

 wb‡P wbgœPvc Ges Dc‡i D”PPvc _vKv| 

 c„w_exi D”P evqygÐ‡ji wewfbœ ¯Í‡i evZv‡mi MwZ‡e‡Mi cv_©K¨ K‡g hvIqv| 

 

(L) R‡jv”Q¡vm : evqyi Pvc, evqycÖevn, c„w_exi AveZ©b, evqyi 

Av`ª©Zv, N~wY©So I mgy‡`ªi Zj‡`‡ki f~wgK‡¤úi cÖfv‡ei 

Kvi‡Y R‡jv”Q¡vm m„wó nq| mgy ª̀c„ô wbgœPvc m„wó n‡j H 

AÂ‡ji evqy cÖej‡e‡M KzÐjxi AvKv‡i Dc‡i DVvi mgq 

GKUv wekvj AÂ‡ji cÖPzi cvwb ev®úxf~Z nq| d‡j 

mgy`ªc„‡ôi H AÂ‡ji cvk¦©eZ©x Rjivwk cÖej‡e‡M wbgœPvc 

†K‡› ª̀i w`‡K cÖevwnZ n‡j PZzw ©̀‡Ki cvwbi av°vq wekvj 

†XD‡qi m„wó nq| G †XD mgy`ª DcK‚‡ji hZB wbKUeZ©x nq 

ZZB Zxeª I `xN©Zi n‡q fqsKi R‡jv”Q¡vm iƒ‡c mgy`ª 

DcK‚‡j AvNvZ nv‡b|  

 

wPÎ-9.5 : N~wY©So I R‡jv”Q¡v‡mi DrcwË 

 R‡jv”Q¡vm †XD‡qi D”PZv 10100 dzU ch©šÍ nq Ges NÈvq MwZ‡eM 50500 km ch©šÍ n‡Z cv‡i| mgy`ª Zj‡`‡k 

f~wgK¤ú ev Av‡MœqwMwii AMœy¨rcv‡Zi d‡j m„ó R‡jv”Q¡vm‡K mybvwg (tsunami) e‡j| B‡›`v‡bwkqvi mygvÎv Øx‡ci Kv‡Q 

fviZ gnvmvM‡i 2004 mv‡ji 26 wW‡m¤î fqsKi mybvwgi m„wó n‡qwQj| 

 

19912013 mvj ch©šÍ evsjv‡`‡ki Dci w`‡q †h KqwU N~wY©So I R‡jv”Q¡vm e‡q hvq Zvi weeiY I cÖfve wb‡gœ †`Iqv 

n‡jv : 

msNUb mgq msNwUZ AÂj msNwUZ cÖvK…wZK 

`y‡h©v‡Mi aib 

AvbygvwbK ÿqÿwZ 

29 GwcÖj, 1991 cUzqvLvjx, 

K·evRvi DcK‚jxq 

AÂj 

cÖPÐ N~wY©So I 

R‡jv”Q¡vm 

1 jÿ 45 nvRvi †jvK, 70 nvRvi Mevw` cï gviv 

hvq| cÖPzi km¨ aŸsm nq| 

15 b‡f¤̂i, 

2007 

ei¸bv,cUzqvLvjx, 

ev‡MinvU I 

wc‡ivRcyi 

cÖPÐ N~wY©So I 

R‡jv”Q¡vm 

(wm‡Wvi) 

3406 Rb †jvK gviv hvq| wb‡LuvR nq 1003 Rb 

Ges 55 nvRvi †jvK AvnZ nq| 30 nvRvi Mevw` cï 

gviv hvq| cÖPzi km¨ aŸsm nq| 

25 †g, 2009 Lyjbv, ev‡MinvU I 

mvZÿxiv 

cÖPÐ N~wY©So 

(AvBjv) 

190 Rb †jvK gviv hvq| cï m¤ú` I K…wlR dmjmn 

m¤ú‡`i e¨vcK ÿqÿwZ nq| mvwe©K ÿqÿwZ cÖvq 8 

nvRvi †KvwU UvKv| 

16 †g, 2013 cUzqvLvjx, ei¸bv I 

†fvjv 

cÖPÐ N~wY©So 

(gnv‡mb) 

17 Rb †jvK gviv hvq| 15 jÿvwaK gvbyl cÖZ¨ÿfv‡e 

ÿqÿwZi m¤§yLxb nq| cÖvq 45,000 Nievwo 

m¤ú~Y©iƒ‡c webó nq| 
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wkÿv_©xi KvR 

wPšÍv K‡i DËi w`b : 

(i) N~wY©So I R‡jv”Q¡vm wK GKB?   

(ii) Rjxq ev®ú I M¨v‡mi g‡a¨ cv_©K¨ †jL| 

(iii)ZvcgvÎv e„w×i mv‡_ evZv‡mi Av`ª©Zv e„w× cvq bv n«vm cvq Ges †Kb? 

(iv) N~wY©So m„wói Rb¨ mgy`ªc„‡ô KZ ZvcgvÎv `iKvi? 

 

M¨vm wmwjÛviRvZKi‡Y M¨vmm~‡Îi cÖ‡qvM 

Application of gases law to fill gas in Cylinder 

cÖwZwU M¨vm wmwjÛv‡ii GKwU wbw ©̀ó Pvc mn¨ ÿgZv Av‡Q| hw` †Kv‡bv wmwjÛv‡ii Pvc Zvi m‡e©v”P mn¨ ÿgZvq †cuŠ‡Q ev 

AwZµg K‡i Zvn‡j H wmwjÛviwU we‡ùvwiZ n‡e| GRb¨ wmwjÛv‡i M¨vm fwZ©i mgq †Kv‡bv wbw ©̀ó ZvcgvÎvq Kx cwigvY 

M¨vm fwZ© Ki‡j Pvc Kx cwigvY n‡e Zv we‡ePbv Ki‡Z nq| GQvovI H M¨vm wmwjÛviwUi ZvcgvÎv cwi‡e‡ki ZvcgvÎv 

e„w×i mv‡_ e„w× cvq| Kv‡RB cieZ©xKv‡j ZvcgvÎv e„w×RwbZ Kvi‡Y wmwjÛv‡ii Pvc e„w× †c‡q †hb Zvi mn¨ ÿgZv 

AwZµg bv K‡i ZvI we‡ePbv Ki‡Z n‡e| M¨vm wmwjÛviRvZKi‡Yi †ÿ‡Î Dchy©³ welq¸‡jv we‡ePbv Kivi Rb¨ 

M¨vmm~Îmg~n ev Zv‡`i mgš̂q m~Î e¨envi Kiv nq| 

Avgv‡`i ˆ`bw›`b Kv‡R wewfbœ ai‡bi wmwjÛviRvZ M¨v‡mi cÖ‡qvRb c‡o| †hgb †jvnv I‡qwìs KviLvbvq A¨vwmwUwjb Ges 

Aw·‡Rb M¨v‡mi cÖ‡qvRb nq| dvqvi mvwf©‡mi Rb¨ ev Awd‡m AwMœwbe©vcK wmwjÛv‡i Kve©b WvBA·vBW M¨vm _v‡K| 

k¦vmK‡ói †ivMx‡K Aw·‡Rb M¨v‡mi wmwjÛvi n‡Z M¨vm mieivn Kiv nq| GQvovI Avgv‡`i cÖwZw`b ivbœvi Kv‡R e¨eüZ 

LPG (Liquified Petroleum Gas) M¨vmI n‡jv wmwjÛvi RvZ| me ai‡bi wmwjÛv‡iB M¨vm‡K Zij K‡i ivLv nq| 

GQvovI ewW †¯cÖ, gkv wbab †¯cÖ †hgb giwUb G¸‡jv‡ZI M¨vm‡K Zij K‡i ivLv nq| G‡ÿ‡Î M¨v‡mi m~Îvewji cÖ‡qvM 

nq| 

M¨vmxq c`v_© †hgb †cÖv‡cb, weD‡Ub BZ¨vw` hLb M¨vmxq Ae¯’vq _v‡K ZLb M¨vmxq AYy¸‡jv ci¯úi n‡Z A‡bK ~̀‡i 

Ae¯’vb K‡i Ges G AYy¸‡jvi AvšÍtAvYweK AvKl©Y ej A‡bK Kg nq| M¨v‡mi Dci Pvc cÖ‡qvM Ki‡j M¨v‡mi AvqZb 

K‡g hvq Ges AYy¸‡jv ci¯ú‡ii KvQvKvwQ Av‡m Ges AvšÍtAvYweK AvKl©Y ej e„w× cvq| d‡j M¨vm Zi‡j cwiYZ nq| 

M¨vm ZijxKi‡Yi †ÿ‡Î e‡qj Ges Pvj©‡mi m~‡Îi cÖ‡qvM nq| [e‡q‡ji m~Î : V  1
P
 Ges Pvj©‡mi m~Î V  T] e‡qj Ges 

Pvj©‡mi m~Îvbyhvqx †`Lv hvq M¨v‡mi Dci Pvc e„w× Ki‡j M¨v‡mi AvqZb n«vm N‡U| Avevi M¨v‡mi AvqZb n«vm Ki‡j 

Zv‡ci n«vm N‡U| 

M¨vm ZijxKi‡Yi Rb¨ M¨v‡mi msKU ZvcgvÎv Rvbv cÖ‡qvRb| 

M¨vm‡K Zij Kivi †ÿ‡Î M¨v‡mi ZvcgvÎv msKU ZvcgvÎvi 

wb‡P †i‡L M¨v‡mi Dci Pvc cÖ‡qvM K‡i M¨vm‡K msKzwPZ K‡i 

nVvr GKwU e× eo cv‡Î †Q‡o †`Iqv nq| G‡Z K‡i 

M¨vmvYy¸‡jv ª̀æZ ~̀‡i P‡j hvq Ges M¨v‡mi ZvcgvÎv n«vm N‡U| 

G‡K Ryj-_gmb cÖfve e‡j| Gfv‡e K‡qKevi M¨vm‡K 

ms‡KvPb Ges cÖmviY Kivi d‡j M¨v‡mi ZvcgvÎv  n«vm n‡q 

mwÜ ev msKU (Critical temperature) ZvcgvÎvi wb‡P Avmv 

gvÎB D”P Pv‡ci d‡j Zv Zi‡j cwiYZ nq| 

 

 

wPÎ-1.19 : CNG (Compressed Natural Gas) M¨vm 
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ivbœvi Kv‡R e¨eüZ LPG (Liquified Petroleum Gas) (75% 

weD‡Ub Ges 25% †cÖv‡cb) Ges †gvUiMvwo‡Z e¨eüZ CNG 
(Compressed Natural Gas) (9599% wg‡_b) wmwjÛviRvZ K‡i 

wewµ Kiv nq| 

CNG ev Nbxf~Z cÖvK…wZK M¨vm 2030 atm Pv‡c M¨vm weZiY 

†K› ª̀ n‡Z cvB‡ci gva¨‡g CNG wdwjs †÷k‡b cvVv‡bv nq| wdwjs 

†÷k‡b cÖvß M¨vm‡K PviwU av‡c Pvc cÖ‡qvM K‡i msKzwPZ ev Nbxf~Z 

(Condensed) Kiv nq| G Nbxf~Z M¨vm‡KB CNG e‡j hv 

cieZ©x‡Z †gvUiMvwoi wmwjÛv‡i wdwjs Kiv nq| 

LPG (Liquified Petroleum Gas) n‡jv Acwi‡kvwaZ †c‡Uªvwjqvg 

RvZxq c`v‡_©i AvswkK cvZb †_‡K cÖvß M¨vm| G M¨vm‡K M¨v‡mi 

m~Îvewj cÖ‡hvM K‡i 60 atm Pv‡c Zij Kiv nq| Zij M¨vm‡K 

cieZ©x‡Z w÷‡ji wmwjÛv‡i fwZ© Kiv nq| 

 

wPÎ-9.5 : M¨vm wmwjÛviRvZKiY 

ivbœvi Kv‡R e¨eüZ M¨vm wmwjÛv‡i 3135 kg.cm2
 Pv‡c LP M¨vm‡K we‡kl cvB‡ci gva¨‡g fwZ© Kiv nq| M¨vm 

wmwjÛv‡ii M¨vm †i¸‡jUi wbqš¿Y K‡i M¨v‡mi Dci n‡Z Pvc Kgv‡jB LPG cybivq M¨vm AvKv‡i wmwjÛvi n‡Z †ei n‡q 

Av‡m| LP M¨v‡mi mv‡_ mvgvb¨ cwigv‡Y Zxeª MÜ hy³ gviK¨vcUvb (C2H6S ev CH4S) bvgK ˆRe †hŠM hy³ Kiv nq| M¨vm 

wmwjÛv‡i †Kv‡bv wQ ª̀ _vK‡j †mB wQ`ª w`‡q M¨vm †ei n‡jB gviK¨vcUv‡bi MÜ †_‡K Zv †evSv hv‡e| 

evsjv‡`‡ki wm‡jU, †gŠjfxevRvi, nwicyi Ges iv½y M¨vm †ÿÎ †_‡K †h M¨vm cvIqv hvq Zv‡KB cÖvK…wZK M¨vm (Natural 
Gas) e‡j| cÖvK…wZK M¨v‡mi g‡a¨ wg‡_b cÖvq 9596% Ges Aewkó CO2, H2S Ges D”P AvYweK fiwewkó mvgvb¨ 

cwigv‡Y nvB‡WªvKve©b 45% _v‡K| G wgwkªZ M¨vm †_‡K CO2, H2S Ges D”P AvYweK f‡ii nvB‡WªvKve©b Acmvi‡Yi ci 

D”P Pv‡c (60100 atm) Zi‡j cwiYZ Kivi we‡kl U¨vs‡K msiÿY Kiv nq| G‡K LNG (Liquified Natural Gas) 
e‡j| 

 

 

wkÿv_©xi KvR 

wPšÍv K‡i DËi w`b : 

1| CNG I LNG Kx?          

2| cÖvK…wZK M¨vm Kx?         

3| ivbœvi Rb¨ †Kvb M¨vm e¨envi Kiv nq? 

4| M¨vm wmwjÛv‡i wQ ª̀ Av‡Q wKbv Zv †evSvi Rb¨ LPG Gi mv‡_ Kx wgwkªZ Kiv nq? 

5| ZvcgvÎv e„w× Ki‡j M¨v‡mi MwZkw³ e„w× cvq †Kb? 

 

 

mvi-ms‡ÿc :  

 evqygÐj : c„w_ex‡K K¤̂‡ji b¨vq cwi‡eóbKvix evqyi cwigÐj‡K evqygÐj ejv nq| 

 Uª‡cvwùqvi : f~c„ô n‡Z 15 wK.wg. D”PZv ch©šÍ evqygÐ‡ji Í̄i‡K Uª‡cvwùqvi ejv nq| G ¯Í‡i evqyi NbZ¡ me©vwaK| 

Uª‡cvwùqvi Í̄‡iB So, SÅv, e„wócvZ cÖf„wZ cÖvK…wZK NUbv N‡U| G AÂ‡j mvaviYZ N2, O2, CO2, H2O(vap) mn 

mvgvb¨ cwigv‡Y wbw®Œq M¨vm _v‡K| 

 ÷ªv‡Uvwùqvi : Uª‡cvwùqv‡ii wVK Dc‡ii evqy Í̄iwUi bvg ÷ª̈ v‡Uvwùqvi| G AÂjwU f~c„‡ôi 15 wK.wg. †_‡K 50 

wK.wg. D”PZv ch©šÍ we¯Í…Z| evqygÐ‡ji G Í̄‡i cÖavbZ I‡Rvb (O3) M¨v‡mi ¯Íi _v‡K|  
 ‡g‡mvwùqvi : 50 wK.wg. †_‡K 500 wK.wg. D”PZv ch©šÍ we¯Í…Z evqygÐ‡ji Í̄i‡K Ô†g‡mvwùqviÕ ejv nq|  
 _v‡g©vwùqvi : evqygÐ‡ji Í̄i¸‡jvi g‡a¨ me©‡kl ¯Íi n‡jv _v‡g©vwùqvi| G ¯ÍiwU †g‡mvwùqv‡ii Dc‡i Aew ’̄Z| GwU 

500 wK.wg. n‡Z Dc‡i Amxg mxgv ch©šÍ we¯Í…Z|  

 N~wY©So : evqy k~b¨¯’v‡b ev wbgœPvc ¯’v‡b ª̀yZ‡e‡M cvk¦©eZ©x GjvKvi A‡cÿvK…Z kxZj I fvix evqy cvK †L‡Z †L‡Z 

KzÐjxi AvKv‡i Pviw`K †_‡K Qz‡U G‡m ci¯ú‡ii mv‡_ av°vq evqy Mig I EaŸ©gyLx nq| G ai‡bi †K› ª̀gyLx I 

EaŸ©Mvgx KzÐjx AvKv‡i AvewZ©Z evqy Dc‡i DVvi mgq mgy`ªc„‡ôi cvwb ev®úxf~Z nq G‡K N~wY©So e‡j| 



imvqb 1g cÎ BDwbU 4 

c`v‡_©i Ae ’̄v  183 

 

cv‡VvËi g~j¨vqb-4.9 

 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| †Kvb evqy AwaK cwigv‡Y Rjxq ev®ú aviY K‡i? 

 (K) kxZj evqy (L) Dò evqy (M) nvjKv evqy (N) Av ª̀ evqy 

2| we Í̄xY© GjvKvi evqy nVvr Dc‡ii w`‡K D‡V wM‡q Kx m„wó K‡i? 

 (K) AwZwi³ Zvc (L) AwZwi³ Pvc (M) evqy k~b¨Zvi (N) Rjxq ev‡®úi 

3| N~wY©So m„wó n‡Z n‡j cvwbi ZvcgvÎv KZ Gi Dc‡i _vK‡Z nq? 

 (K) 100C Gi Dc‡i (L) 55C Gi Dc‡i (M) 27C Gi Dc‡i (N) 17C Gi Dc‡i 

4| M¨vm wmwìv‡i mvaviYZ wb‡Pi †Kvb M¨vm fwZ© Kiv nq? 

 (K) CNG (L) CH4 (M) LPG (N) LNG 

5| M¨v‡mi MwZZË¡ Abymv‡i, ZvcgvÎv  n«vm NU‡j M¨vm AYymg~‡ni 

 (K) MwZkw³i e„w× N‡U (L) MwZkw³i  n«vm N‡U(M) MwZkw³ w ’̄i _v‡K (N) AvšÍtAvYweK kw³i n«vm N‡U 

6| LPG M¨vm e¨env‡i 

 (K) Zvc Kg Drcbœ nq (L) Zvc Drcbœ nq bv (M) QvB Drcbœ nq bv (N) ivbœv Kiv hvq bv 

7| M¨vm‡K Zi‡j cwiYZ K‡i wmwjÛviRvZ Kiv nq 

 i. D”P Pvc cÖ‡qvM K‡i 

 ii. ZvcgvÎvi  n«vm NwU‡q 

 iii. AvqZb evwo‡q 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
8| cÖvK…wZK M¨v‡mi g~j Dcv`vb 

 i. wg‡_b 

 ii. B‡_b 

 iii. bvB‡Uªv‡Rb 

 wb‡Pi †KvbwU mwVK? 

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

 

P~ovšÍ g~j¨vqb 

 

m„Rbkxj cÖkœ-1 

wb‡Pi †jLwU Abyaveb Ki Ges mswkøó cÖ‡kœi DËi `vI : 

 

 

 

 

 

 

(K) ev¯Íe M¨vm Kx? 1 
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I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 

184 evsjv‡`k Db¥y³ wek¦we`¨vjq 

(L) SI GK‡K R Gi gvb †ei Ki| 2 

(M) DÏxc‡Ki mswkøó M¨vm m~Î I cÖ‡qvRbxq M¨vm m~‡Îi mgš̂‡q Av`k© M¨v‡mi Ae¯’vi mgxKiY cÖwZôv Ki| 3 

(N) DÏxc‡Ki †jLwPÎ g‡Z, 27C ZvcgvÎvq GKB †gvj msL¨vi GKB M¨v‡mi wbY©xZ AvqZb †jLwP‡Îi wPwýZ M¨vm 

AvqZb‡K mg_©b K‡i Zv e¨vL¨v Ki| 4 

 

m„Rbkxj cÖkœ-2 

wb‡Pi DÏxcKwU jÿ Ki Ges cÖkœ̧ ‡jvi DËi `vI : 

 

 

 

 

 

 

(K) †gvj fMœvsk Kx? 1 

(L) NH3 I CO2 GB `ywU M¨v‡mi g‡a¨ †KvbwUi e¨vc‡bi nvi AwaK? e¨vL¨v Ki| 2 

(M) wgkÖ‡Yi †gvU Pvc wbY©q Ki| 3 

(N) DÏxc‡Ki M¨vmØ‡qi e¨vc‡bi nv‡ii Zyjbv Ki| 4 

 

m„Rbkxj cÖkœ-3 

wb‡Pi DÏxcKwU jÿ Ki Ges cÖkœ̧ ‡jvi DËi `vI : 

 

PV
 

P (atm) 

1000 K (i) 

500 K (ii) 
200 K (iii) 

100 m3 
2 mol 

N2 

50 m3 
1 mol 

O2 

A B 

T = 50C 
P = 1 atm  

(K) cigk~b¨ ZvcgvÎv Kx? 1 

(L) Av`k© M¨vm I ev¯Íe M¨v‡mi g‡a¨ wZbwU cv_©K¨ †jL| 2 

(M) A¨v‡fv‡M‡Wªv m~Îvbymv‡i ÔBÕ cv‡Îi M¨vmwUi ZvcgvÎv KZ n‡e, e¨vL¨v Ki| 3 

(N) A M¨v‡mi ZvcgvÎv µgvš̂‡q e„w× Ki‡j GwU (i) bs †iLvi g‡Zv AvPiY K‡i, we‡kølY Ki| 4 

 

 

DËigvjv 

cv‡VvËi g~j¨vqb-4.1 :   1| L 2| N 3| N  4| L  5| N  

cv‡VvËi g~j¨vqb-4.2 :   1| N 2| K 3| M  4| L   

cv‡VvËi g~j¨vqb-4.3 :   1| K 2| L 3| L  4| N  5| M 6| N   

cv‡VvËi g~j¨vqb-4.4 :   1| K 2| L 3| N  4| L  5| K 6| N  

cv‡VvËi g~j¨vqb-4.5 :   1| L 2| K 3| K  4| M  5| N   

cv‡VvËi g~j¨vqb-4.6 :   1| L 2| M 3| K  4| N   

cv‡VvËi g~j¨vqb-4.7 :   1| K 2| K 3| L  4| K  5| M   

cv‡VvËi g~j¨vqb-4.8 :   1| K 2| K 3| M  4| L  5| N 6| K  

cv‡VvËi g~j¨vqb-4.9 :   1| L 2| M 3| M  4| M  5| L 6| M 7| K     8| K    

2 atm
CH4

12 L

CO2 
15 atm 
2 L 

A-cvÎ 

25C 

B-cvÎ 

25C 


