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c`v‡_©i Ae¯’v 
(States of matter) 

 

 

 

Chemistry is the study of matter. A_©vr e Í̄z we‡k‡li Aa¨qbB imvqb| ZvB imvqb kv‡ ¿̄i G cy Í̄‡Ki 
wewfbœ cv‡V e Í̄z ev c`v‡_©i wewfbœ w`K Ges Gi ¸iyZ¡c~Y© wKQy welq Av‡jvPbv Kiv n‡e| 
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cvV 1  c`v‡_©i wewfbœ Ae¯’v 
 

f‚wgKv 
cÖv‰MwZnvwmK ev Avw`g hyM †_‡K gvbyl †jvnv, cvwb, evZvm, Av¸b cÖf…wZ wRwbl e¨envi K‡i Avm‡Q| 
G¸wji †KvbwU c`v_© Avevi †KvbwU c`v_© bq| †h¸wj c`v_© Zvi †KvbwU Zij, †KvbwU KwVb Avevi 
†KvbwU M¨vmxq| 

G cv‡V c`v‡_©i msÁv, c`v‡_©i wewfbœ Ae ’̄v, wewfbœ Ae ’̄vi KviY BZ¨vw` welq wb‡q ms‡¶‡c Av‡jvPbv 
Kiv nj| 

 
D‡Ïk¨ 
G cvV †k‡l 

● c`v_© wK Zv Rvbv hv‡e 
● c`v‡_©i wewfbœ Ae ’̄v m¤ú‡K© Rvbv hv‡e 
● AvšÍ:KYv AvKl©Y m¤ú‡K© Rvbv hv‡e 
● c`v‡_©i AvKvi, AvK…wZ I AvqZb m¤ú‡K© Rvbv hv‡e 
 
1.1.1: c`v‡_©i wewfbœ Ae¯’v 
msÁv t c`v_© n‡jv Ggb wKQy wRwbl hvi fi Ges AvqZb Av‡Q| d‡j ’̄vb `Lj K‡i Ges ej cÖ‡qv‡M 
wKQy bv wKQy cwigvY cÖwZ‡iva m„wó K‡i| 

Zvc I Pv‡ci ZviZ‡g¨i Rb¨ c`v_© g~jZ wZbwU wfbœ †fŠZ Ae ’̄vq _vK‡Z cv‡i| †hgb- KwVb, Zij I 
M¨vm| KwVb c`v‡_©i wbw ©̀ó AvK…wZ I AvqZb Av‡Q, Zij c`v‡_©i wbw`ó AvqZb Av‡Q, wKš‘ wbw ©̀©ó 
AvK…wZ †bB| Avevi M¨v‡mi wbw ©̀ó AvK…wZ Ges AvqZb †KvbUvB †bB| G wZb Ae ’̄v QvovI c`v‡_©i Av‡iv 
ỳwU Ae ’̄v †`Lv hvq: (i) Zij †Kjvm Ae ’̄v (Liquid Crystalline state) Ges (ii) cøvRgv Ae ’̄v (Plasma 

state)| 

Zij †Kjvm Ae ’̄vt †h Ae ’̄vq †Kvb c`v_© Zij c`v‡_©i gZ cÖevwnZ n‡Z cv‡i Avevi KwVb c`v‡_©i gZ 
wÎgvwÎK AvYweK MVb AR©b K‡i Zv‡K c`v‡_©i Zij †Kjvm Ae ’̄v e‡j| G Ae ’̄vq c`v‡_©i wKQy 
ˆewkó¨c~Y© ag© _v‡K| †hgb- (1) c`v‡_©i MVb KvVv‡gv‡Z wKQy bgbxq Ges wKQy „̀p Ask _v‡K| (2) G 
Ae ’̄vq c`v_©, Av‡jvK ag© cÖ`k©b K‡i| ZvB wewfbœ B‡jKUªwbK hš¿cvwZ †hgb- K¨vjKz‡jUvi, _v‡g©vwgUvi 
BZ¨vw`‡Z wWwRUvj cÖ`k©bxi Kv‡R G¸wj e¨eüZ nq| 

cøvRgv Ae ’̄vt cøvRgv c`v‡_©i GKwU M¨vmxq Ae ’̄v| G Ae ’̄vq cigvYy ev AYy¸‡jv m¤ú~Y© ev AvswkK 
AvqwbZ _v‡K Ges Zwor cwienb K‡i| cøvRgv Ae ’̄v m„wói Rb¨ cÖ‡qvRb AwZ D”P ZvcgvÎv| G 
ZvcgvÎv m~h© I b¶‡ÎB †`Lv hvq| D”P ¶gZv m¤úbœ wewKiYI cøvRgv Ae ’̄v m„wó Ki‡Z cv‡i| 

c`v‡_©i wewfbœ Ae¯’vi KviY 
mvaviYZ Zvc cÖ‡qv‡M KwVb c`v_© Zi‡j Ges Zij c`v_© M¨v‡m cwiYZ nq| cix¶v wbix¶vi Øviv Rvbv 
†M‡Q, cÖ‡Z¨K c`v‡_©i g‡a¨ ỳai‡bi kw³ Av‡Q hvi d‡j Giƒc N‡U| Giv n‡jv (i) AvšÍ:KYv AvKl©Y kw³ 
(Intermolecular attraction) I (ii) MwZ kw³ (Kinetic energy)| 
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AvšÍ:KYv AvKl©Y kw³ t cigvYy mvgwMÖKfv‡e Zwor wbi‡c¶ n‡jI G‡Z KZK¸‡jv PvR© evnx †gŠwjK KYv 
†hgb- B‡jKUªb I †cÖvUb _v‡K| G ỳwU KYv ci¯úi wecixZ PvR© enb K‡i| G Kvi‡b c`v‡_©i ¶z ª̀Zg 
KYv¸‡jvi Ae ’̄vb, Av‡ek I web¨v‡mi Dci wbf©i K‡i mswkøó AYyi ỳcÖv‡šÍ abvZœK I FYvZœK Avavb ev 
Pv‡R©i D™¢e N‡U| d‡j KL‡bv WvB‡cvj-Wvj‡cvj RvZxq kw³kvjx AvKl©Y Ges KL‡bv f¨vb Wvi Iqvjm 
RvZxq ỳe©j AvKl©Y e‡ji m„wó nq| G ai‡bi AšÍwb©wnZ ej‡K c`v‡_©i AvšÍtKYv AvKl©Y kw³ ev 
AvšÍAvYweK ej ejv nq| mvaviYfv‡e ¶z ª̀Zg KYv¸‡jvi ~̀iZ¡ I web¨v‡mi Dci GB e‡ji gvb wbf©i 
K‡i| G e‡ji Kvi‡b e Í̄yi ¶z ª̀Zg KYv¸‡jv ci¯ú‡ii mv‡_ Ave× _v‡K| G e‡ji gvb h‡_ó †ewk n‡j 
e ‘̄i †fŠZ Ae ’̄v KwVb nq, A‡c¶vK…Z Kg n‡j †fŠZ Ae ’̄v Zij Ges h‡_ó Kg n‡j e Í̄zi †fŠZ Ae ’̄v 
M¨vmxq nq| 

MwZkw³ t cigk~b¨ ZvcgvÎv e¨ZxZ †h †Kvb ZvcgvÎvq mKj c`v‡_©i AYymg~‡n wZb ai‡Yi MwZ weivR 
K‡i| h_v: (i) Pjgvb MwZ (translational motion), (ii) N~Y©vqgvb MwZ (rotational motion) Ges (iii) 
K¤úb MwZ (vibrational motion)| AYymg~n G mKj MwZ‡e‡Mi Kvi‡b †h kw³ jvf K‡i Zv‡K MwZkw³ 
e‡j| ZvcgvÎv e„w×i mv‡_ mv‡_ MwZ kw³i gvb †e‡o hvq| D‡jøL¨ †h k~b¨ †Kjwfb ZvcgvÎvq c`v‡_©i 
AYy¸‡jvi MwZ kw³i gvb k~b¨ nq| 

kw³ `ywUi Zzjbv 
AvšÍ:AvYweK kw³ I MwZkw³ ci¯úi wecixZgyLx| AvšÍ:AvYweK kw³ c`v‡_©i KYv¸‡jv‡K GK‡Î 
ivL‡Z Pvq, wKšÍz MwZ kw³ H KYv¸‡jv‡K ~̀‡i mwi‡q †`q| c`v‡_©i †fŠZ Ae ’̄v g~jZ: G ỳwU kw³i 
Dci wbf©i K‡i| AvšÍ:AvYweK kw³ Zzjbvg~jKfv‡e MwZkw³i †P‡q †ekx n‡j c`v‡_©i Ae ’̄v KwVb nq| 
Avi AvšÍ:AvYweK I MwZkw³i gvb mgvb ev KvQvKvwQ n‡j c`v‡_©i Ae ’̄v Zij Ges AvšÍ:AvYweK kw³ 
MwZkw³i †P‡q D‡jøL‡hvM¨ cwigv‡b Kg n‡j c`v‡_©i Ae ’̄v M¨vmxq nq|  
 

1.1.2: wewfbœ Ae¯’vq c`v‡_©i ag© t 
cÖ‡Z¨K †fŠZve ’̄vq c`v‡_©i wbR¯̂ KZK¸‡jv ˆewkó¨ m~PK ag© Av‡Q| Ae ’̄v cwieZ©‡bi mv‡_ mv‡_ 
c`v‡_©i ag©¸‡jvI cwiewZ©Z nq| mvaviYZ: c`v_© KwVb Ae ’̄v †_‡K Zij Ae ’̄vq iƒcvšÍwiZ n‡j Zvi 
AvqZb †e‡o hvq Ges GKBmv‡_ NbZ¡ K‡g hvq| Zij c`v_© M¨vmxq Ae ’̄vq cwiewZ©Z n‡j Zvi AvqZb 
A‡bK¸Y †e‡o hvq d‡j Zvi NbZ¡ Av‡iv K‡g hvq| Z‡e GB mvaviY wbq‡gi e¨wZµg nj, cvwbi NbZ¡ 
ei‡di Nb‡Z¡i †P‡q †ewk| 

‰ewkó¨ m~PK a‡g©i wbf©ikxjZv 
mvaviY ZvcgvÎv I Pv‡c c`v_© KwVb, Zij A_ev M¨vmxq Ae ’̄vi †h †Kvb GKwU‡Z Ae ’̄vb K‡i| cÖvwšÍK 
ev mwÜ ZvcgvÎv (critical tempurature) Gi wb‡P c`v‡_©i M¨vmxq Ae ’̄v‡K ev®ú (Vapour) ejv nq| mwÜ 
ZvcgvÎvi wb‡P †Kej gvÎ Pvc cÖ‡qv‡M c`v_©‡K m¼zwPZ K‡i M¨vmxq Ae ’̄v †_‡K Zij Ae ’̄vq iƒcvšÍi 
Kiv hvq| 

c`v‡_©i ¯̂vfvweK Ae ’̄vi cwieZ©b, e Í̄zZ KZK¸‡jv †gŠwjK ˆewk‡ó¨i Dci wbf©i K‡i| wKQy wKQy 
c`v_©‡K mvgvb¨ Zv‡cB KwVb †_‡K Zi‡j ev Zij †_‡K ev‡®ú cwiYZ Kiv hvq| Avevi †Kvb †Kvb 
c`v‡_©i †¶‡Î G ai‡bi cwieZ©b Ki‡Z h‡_ó cwigvY Zvc cÖ‡qvM Ki‡Z nq| GB wfbœiƒc AvPi‡Yi 
KviY n‡jv- AYy, cigvYy ev Avq‡bi cÖK…wZi Dci c`v‡_©i ¯̂vfvweK Ae ’̄vi wbf©ikxjZv| 

* (AvšÍ:AvYweK ej t WvB‡cvj (dipole) WvB‡cvj AvKl©Y, f¨vb Wvi Iqvjm ej (van der waals force) Ges nvB‡Wªv‡Rb eÜb G e‡ji 
Drm|) 
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KwVb c`v_© (Solid) 

KwVb c`v‡_©i wbw ©̀ó AvqZb I wÎ gvwÎK MVb i‡q‡Q| KviY, G‡¶‡Î AvšÍ:AvYweK e‡ji gvb Lye †ewk 
nIqvq AYy¸‡jv G‡K Ab¨ †_‡K Avjv`v n‡Z cv‡i bv| AYy¸‡jvi ïaygvÎ †`vjb ev K¤ú‡bi ¯̂vaxbZv 
_v‡K| 

Zij c`v_© (Liquid) 

Zij c`v‡_©i wbw ©̀ó AvqZb _vK‡jI Gi †Kvb wbw ©̀÷ AvK…wZ †bB| KviY, G †¶‡Î AYy¸‡jv G‡K 
Ac‡ii KvQvKvwQ _vK‡jI G‡`i AvšÍ:AvYweK AvKl©Y ej Zzjbvg~jKfv‡e KwVb c`v‡_©i †P‡q Kg| d‡j 
G‡`i g‡a¨ ~̀iZ¡ e„w× cvq| G Rb¨ AYy¸wji Pjv‡div Kivi ¯̂vaxbZv _v‡K| ZvB KwVb c`v_©‡K Zij 
c`v‡_© iƒcvšÍwiZ Ki‡j AvqZb †e‡o hvq| 

cvwb e¨wZµg ag©x Zij c`v_©| KviY eid‡K cvwb‡Z iƒcvšÍwiZ Ki‡j AvqZb K‡g hvq| Gi KviY n‡jv 
ei‡di MVY KvVv‡gv‡Z A‡bK duvKv ’̄vb _v‡K hv Zij cvwbi †¶‡Î c~iY nq| G Qvov Zij cvwb‡Z 
nvB‡Wªv‡Rb eÜ‡bi Dcw ’̄wZ cvwbi AvqZb n«v‡mi Ab¨Zg KviY| 

M¨vm (Gas) 

ev®úxq ev M¨vmxq Ae ’̄vq c`v‡_©i AYymg~‡ni g‡a¨ cvi®úwiK AvKl©Y LyeB Kg| d‡j Giv h‡_ó ~̀‡i ~̀‡i 
Ae ’̄vb K‡i Ges webv evavq Pjv‡div Ki‡Z cv‡i| d‡j cv‡Îi cy‡iv RvqMv Giv `Lj K‡i| Z‡e Pvc 
cÖ‡qv‡M AYymg~n KvQvKvwQ Av‡m Ges M¨v‡mi AvqZb K‡g hvq| Zvc evov‡j D‡ëv NUbv N‡U| 
AvšÍ:AvYweK kw³ K‡g hvq Ges MwZkw³ †e‡o hvq| d‡j M¨vm AYymg~n Av‡iv Qwo‡q c‡o Ges M¨v‡mi 
AvqZb †e‡o hvq| 

 
mvims‡ÿc 
● KwVb c`v‡_©i wbw ©̀ó AvK…wZ I AvqZb Av‡Q 
● Zij c`v‡_©i wbw ©̀ó AvqZb _vK‡jI Gi †Kvb wbw ©̀ó AvK…wZ †bB 
● M¨vmxq c`v‡_©i wbw ©̀ó †Kvb AvKvi ev AvqZb †bB| 
● AvšÍ:AvYweK AvKl©Y kw³ I MwZ kw³-G ỳ cÖKv‡ii kw³i Dci c`v‡_©i †fŠZ Ae ’̄v wbf©i K‡i| 

G ỳwU kw³ ci¯úi wecixZgyLx| ZvcgvÎv evov‡j MwZkw³ e„w× cvq wKšÍz AvšÍ:AvYweK AvKl©Y 
kw³ n«vm cvq| 

 

 
 
 
 
 
cv‡VvËi g~j¨vqb 
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eûwbev©Pbx cÖkœ 

mwVK DË‡ii cv‡k¦© wUK wPý (√)  w`b| 
1| c`v‡_©i †fŠZ Ae ’̄v g~jZt wbf©i K‡i 
 K) AvšÍ:AvYweK kw³i Dci L) MwZkw³i Dci 
 M)  AvšÍ:AvYweK kw³ I MwZkw³i Dci N) G‡`i †KvbwUi DciB bq| 

2|  †h ZvcgvÎvq c`v‡_© †Kvb MwZ kw³ _v‡Kbv Zv n‡jvÑ 

 K) 00 †m  L) cigk~b¨ ZvcgvÎv 
 M) 1000 †m N) 100 †Kjwfb| 
 
 
iPbvgyjK cÖkœ  
1| c`v_© Kv‡K e‡j? c`v_© KqwU Ae ’̄vq _vK‡Z cv‡i? 
2| c`v‡_©i †fŠZ Ae ’̄v †Kvb †Kvb kw³ Øviv wbqwš¿Z nq? 
3| wewfbœ Ae ’̄vq c`v_© wKfv‡e cwiewZ©Z nq| 
4| c`v‡_©i KwVb, Zij I ev®úxq Ae ’̄vi eY©bv w`b| 
5| UxKv wjLyb: 
 K) AvšÍ:AvYweK AvKl©Y kw³     (L) MwZ kw³|  
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cvV 2  M¨v‡mi m~Îmg~n (Gas Laws) 

 

f‚wgKv 
M¨vm c`v‡_©i Ggb GKwU Ae ’̄v hvi AvqZb, ZvcgvÎv, Pvc I †gvjmsL¨v ci¯ú‡ii ms‡M m¤úK©hy³| 
GKwU cwieZ©b Kiv n‡j Ab¨wU D‡jøL‡hvM¨ cwigv‡b cwiewZ©Z nq| mß`k, Aóv`k I Dbwesk kZvãx‡Z 
wewfbœ ˆeÁvwbK M¨v‡mi ZvcgvÎv, Pvc, AvqZb I †gvjmsL¨vi Dci cix¶v-wbix¶v K‡i KZK¸‡jv m~Î 
Avwe®‹vi K‡i‡Qb| G m~Î¸wj‡K M¨v‡mi m~Î ejv nq| G cv‡V M¨v‡mi m~Î¸wji wewfbœ w`K wb‡q ms‡¶‡c 
Av‡jvPbv Kiv n‡e| 
 

D‡Ïk¨ 
G cvV †k‡l 
● M¨v‡mi m~Î m¤ú‡K© Rvbv hv‡e| 
● M¨vmxq c`v‡_©i †¶‡Î Pvc I AvqZ‡bi m¤úK© Rvbv hv‡e| 
● cig k~b¨ ZvcgvÎv I †Kjwfb †¯‹j m¤ú‡K© Rvbv hv‡e| 
● A¨v‡fvMv‡Wªv msL¨v m¤ú‡K© aviYv cvIqv hv‡e| 
● mve©Rbxb M¨vm aªæeK R m¤ú‡K© aviYv cvIqv hv‡e| 
● M¨vm wgkªª‡Yi †gvU Pvc I AvswkK Pvc m¤ú‡K© aviYv cvIqv hv‡e| 
● nvB‡WªvKve©‡bi AvYweK ms‡KZ wbY©q Kiv hv‡e| 
 

1.2.1: e‡q‡ji m~Î (Boyle's Law) 
weÁvbx ievU© e‡qj wewfbœ M¨v‡mi Dci cix¶v-wbix¶v K‡i †`‡Lb †h M¨v‡mi AvqZ‡bi m‡½ cÖhy³ Pv‡ci 
GKwU ci¯úi wecixZ (Inverse) m¤úK© Av‡Q| G m¤úK© wZwb wb¤œiƒc m~‡Îi mvnv‡h¨ cÖKvk K‡ib| 
Òw ’̄i ZvcgvÎvq †Kvb wbw ©̀ó f‡ii M¨v‡mi AvqZb H M¨v‡mi Dci cÖhy³ Pv‡ci e¨ Í̄vbycvwZK|Ó 
A_©vr w ’̄i ZvcgvÎvq †Kvb wbw ©̀ó f‡ii M¨v‡mi AvqZb V Ges Zvi Dci cÖhy³ Pvc P n‡j e‡q‡ji 
m~Îvbymv‡i, 

V∝

1

P
  

ev, PV = K ..................... (1.1) 
 
GLv‡b K GKwU mgvbycvwZK aªæeK 
| 

 
 wPÎ: 1.1| Pvc  ebvg AvqZb †jLwPÎ 
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w ’̄i ZvcgvÎvq †Kvb wbw ©̀ó f‡ii M¨v‡mi Pvc I AvqZb h_vµ‡g P
1
 ,V

1
; P

2
 ,V

2
; ....... P

n
  ,V

n
  n‡j 

mgxKiY (1.1) Abymv‡i Avgiv cvB, 
P
1
  V

1
  =  P

2
 V
2
 = .................... P

n
  V

n
   = K (aªæeK) 

GwUB e‡q‡ji m~‡Îi MvwYwZK cÖKvk| QK KvM‡R P ebvg V †K Av‡jwLZ Ki‡j 1.1 bs wP‡Îi gZ 
†jLwPÎ cvIqv hvq| w ’̄i ZvcgvÎvq cÖvß eµ‡iLv¸‡jv‡K mgZvcxq †iLv (isotherm) ejv nq| 

 

1.2.2: MvwYwZK mgm¨vejx 

D`vniY-1| 300 †m. ZvcgvÎvq 600 †mwg3  AvqZb M¨v‡mi Pvc 90 †mwg (cvi`) †_‡K 120 †mwg 
(cvi`) G evov‡j M¨v‡mi AvqZb KZ n‡e? 
 
mgvavb : 
cÖ_g Ae ’̄vq 
P
1
  = 90  †m.wg. (cvi`) 

V
1
  = 600  †m.wg3. 

wØZxq Ae ’̄vq 
P
2
 = 120  †mwg (cvi`) 

V
2
 = ? 

 

 

e‡q‡ji m~Î †_‡K, 
 

P
1
 V
1
  = P

2
V
2
 

∴ V
2
 = 

P
1
V
1

P
2

  

= 
90 †mwg × 600 †mwg3

120 †mwg   

= 450 †mwg3
  

 

DËi : 120 †mwg (cvi`) Pv‡c M¨vmwUi AvqZb n‡e 450 †mwg3
 |  

 

D`vnib-2: †Kvb wbw ©̀ó ZvcgvÎvq 60 Pa Pv‡c GKwU wbw ©̀ó cwigvY M¨v‡mi AvqZb 350 †mwg3
  †_‡K 

500 †mwg3
  G DbœxZ Kiv n‡j H ZvcgvÎvq M¨vmwUi Pvc KZ n‡e wbY©q Kiæb| 

 
mgvavb: GLv‡bÑ 
cÖ_gve ’̄vq 
Pvc, P

1
  = 60 Pa 

AvqZb, V
1
  = 350 †mwg3

  

wØZxq Ae ’̄vq 

AvqZb, V
2
 = 500  †mwg3

  

Pvc, P
2
 = ? 
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Avgiv Rvwb †h, 
 

 

 

 

 
 
DËi: M¨vmwUi Pvc 42 Pa 

P
1
 V
1
 = P

2
V
2
 

P
2
 = 

P
1
V
1

V
2

  

 = 
60 Pa × 350†mwg3

500 †mwg3
  

 = 42 Pa  

 

1.2.3: Pvj©‡mi m~Î (Charles' Law) 
G m~Î‡K †M-jymv‡Ki (Gay-Lussac) m~ÎI e‡j| 
w ’̄i Pv‡c Zvc cÖ‡qvM Ki‡j M¨v‡mi AvqZb †e‡o hvq| GB NUbv cÖZ¨¶ K‡i 1787 wLªóv‡ã weÁvbx 
Pvj©m I 1802 wLªóv‡ã weÁvbx †M-jymvK ¯̂Zš¿fv‡e ZvcgvÎvi mv‡_ M¨v‡mi AvqZ‡bi cwieZ©b m¤úwK©Z 
GKwU m~Î Dc ’̄vcb K‡ib| m~ÎwU wb¤œiƒc- 
Òw ’̄i Pv‡c wbw ©̀ó f‡ii †h †Kvb M¨v‡mi AvqZb cÖwZ wWMÖx †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi d‡j 00 †m. 

ZvcgvÎvq M¨vmwUi AvqZ‡bi 1

273
  fvM K‡i h_vµ‡g e„w× ev n«vm cvq|Ó GLv‡b AvqZ‡bi 1

273
  Ask 

(cÖK…Zc‡¶ 
1

273.15
 ) n‡”Q M¨v‡mi Zvcxq m¤úªmvibvsK α, (thermal expansivity or co-efficient of 

thermal expansion) 

g‡bKwi, 00 †m ZvcgvÎvq GKwU M¨v‡mi AvqZb V0 Ges †h †Kvb ZvcgvÎvq (t
0
 †m) M¨vmwUi AvqZb 

Vt| ewY©Z m~Îvbyhvqx, 

Vt = V0  +  V0 

t

273
 
 
=  V0 (1 +  

t

273
 ) .............. (1.2) 

Gevi w ’̄i Pv‡c t
0
1
  †m. ZvcgvÎvq M¨v‡mi AvqZb V

1
  Ges t

0
2
  †m. ZvcgvÎvq M¨v‡mi AvqZb V

2
 n‡j 

V
1
  = V0 








1 +  

t
1

273
   = V0 






273  +  t
1

273
  ..... ..... ..... ..... ..... ....... (1.3) 

V
2
 = V0 








1  +  

t
2

273
   = V0 






273  +  t
2

273
  ....... ..... ..... ..... ..... ....... (1.4) 

mgxKiY (1.3) †K (1.4) Øviv fvM K‡i cvIqv hvq- 
V

1

V
2
  = 

273  +  t
1

273  +  t
2
  =  

T
1

T
2
   A_ev 

V
1

T
1
  =  

V
2

T
2
   

[GLv‡b T = 273 + t †K †Kjwfb †¯‹‡j ZvcgvÎv ev cig ZvcgvÎv ejv nq| A_©vr †mjwmqvm †¯‹‡ji 

ZvcgvÎvi m‡½ 273 †hvM Ki‡j †Kjwfb †¯‹‡ji ZvcgvÎv cvIqv hvq †hgb, 270 †m =27+273=300K] 
GLv‡b -D‡j L¨ †Kjwfb ZvcgvÎvq 0 wPý w`‡Z nqbv ïay K¨vwcUvj K wjL‡Z nq| 

mvaviYfv‡e 
V

T
  = aªæeK..... ..... ...... ..... ..... ..... ..... (1.5) 

∴ V ∝  Τ hLb M¨v‡mi Pvc w ’̄i _v‡K| 
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myZivs Pvj©‡mi m~Î‡K wb¤œwjwLZ fv‡eI cÖKvk Kiv hvq| 
Ôw ’̄i Pv‡c wbw ©̀ó f‡ii M¨v‡mi AvqZb Gi †Kjwfb ZvcgvÎvi mgvbycvwZKÕ| 
Pvj©‡mi m~‡Îi R¨vwgwZK cÖKvk: 
QK KvM‡R V ebvg 
t0 †m. (ev T) †K 
Av‡jwLZ (Plot) 
Ki‡j 1.2 bs wPÎ 
Gi b¨vq †jLwPÎ 
cvIqv hvq| w ’̄i 
Pv‡c cÖvß 1.2 bs 
wP‡Îi †iLv¸wj‡K 
mgPvcxq †iLv 
(Isobar) ejv nq| 

 
(ZvcgvÎv tº †m) → 

 wPÎ-1.2: wewfbœ Pv‡c AvqZb ebvg ZvcgvÎvi Av‡jLb| -D‡j L¨ †h - 273º †m ZvcgvÎvq 
AvqZb k~b¨ n‡q hvq| 

wP‡Î †`Lv hvq †h, −2730 †m. ZvcgvÎvq mKj M¨v‡mi AvqZb ZvwË¡Kfv‡e k~b¨ n‡q hvq| wKšÍz ev Í̄‡e G 
ZvcgvÎvq †cuŠQvi A‡bK Av‡MB M¨vm Zi‡j cwiYZ nq| AviI wb¤œ ZvcgvÎvq Zij KwV‡b cwiYZ n‡e| 
cÖK…Zc‡¶ †Kvb Ae ’̄vq e Í̄zi AvqZb k~Y¨ n‡Z cv‡i bv| Z‡e M¨v‡mi AvqZ‡bi Zzjbvq 2730 †m 
ZvcgvÎvq KwVb Ae ’̄vq e Í̄zi AvqZb GZUvB K‡g hvq †h G AvqZb‡K ZvwË¡Kfv‡e k~b¨ aiv hvq| w ’̄i 
Pv‡c AvqZb ebvg ZvcgvÎv †jLwP‡Î †h ZvcgvÎvq M¨v‡mi AvqZb ZË¡xqfv‡e k~b¨ nq Zv‡K cigk~b¨ 
(absolute zero) ZvcgvÎv e‡j| †Kjwfb †¯‹‡j G ZvcgvÎvi gvb k~b¨ (T=0)| cix¶vq †`Lv hvq cvwb I 
eid mvg¨ve ’̄vq _vKvKv‡j 1.0 evqyPv‡c cvwbi ZvcgvÎv 273.15  †Kjwfb|  
 

Avgiv Rvwb, cvwb 00 †m. ZvcgvÎvq ei‡d cvwiYZ nq| myZivs 00 †m = 273.15 K 
 

1.2.4: M¨v‡mi Pvc, AvqZb I ZvcgvÎvi m¤úK© 
e‡q‡ji m~Î (Aby‡”Q` 1.2.1) †_‡K Avgiv cvBÑ 
P1V1 = P2V2 (w ’̄i ZvcgvÎvq) 

ev  
P1

P2
  =  

V2

V1
    ...... ...... ...... .... ...... ...... (1.6) 

Avevi Pvj©‡mi m~‡Î (Aby‡”Q` 1.2.3) Avgiv †`‡LwQ 

  
V1

V2
  =  

T1

T2
   (w ’̄i Pv‡c)  

ev  
V1

T1
  =  

V2

T2
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myZivs e‡qj Ges Pvj©‡mi m~Î mgb¦q K‡i Avgiv wjL‡Z cvwiÑ 
 

 
P1V1

T1
  =  

P2V2

T2
    ...... ...... ...... .... ...... ...... (1.7) 

 
Gfv‡e †`Lv‡bv hvq 
 
P
1
V
1

T
1

  = 

P
2
V
2

T
2

   =  

P
3
V
3

T
3

  = .................... = 
PnVn

Tn
  

ev,  
PV

T
   = aªæe (Constant) 

ev, PV = KT .... ..... ...... ..... ...... .... (1.8) 

K GKwU mgvbycvwZK aªæeK | mgxKiY (1.8) e‡qj I Pvj©‡mi m~Î mgb¦‡qi dj| G mgxKi‡Y GKwU 
wbw ©̀ó cwigvY M¨v‡mi Pvc (P), AvqZb (V) I ZvcgvÎvi (T) g‡a¨ m¤úK© cÖ`wk©Z n‡q‡Q| myZivs GwU 
GKwU Ae ’̄v mgxKiY| 
hw` GKwU wbw ©̀ó f‡ii M¨v‡mi AvqZbI w ’̄i ivLv nq Zv'n‡j mgxKiY (1.8) †_‡K Avgiv cvB 
P

T
  = w ’̄i (Constant)  

ev, P = WT ..... ....... ....... ....... ...... (1.9) 

W GKwU mgvbycvwZK aªæeK 

∴ P ∝  Τ .... ...... ...... ...... ..... ...... (1.10) 

A_©vr GKwU wbw ©̀ó f‡ii M¨v‡mi AvqZb w ’̄i ivL‡j M¨vmwUi Pvc Zvi †Kjwfb ZvcgvÎvi mgvbycvwZK 
n‡e| w ’̄i AvqZ‡b GKwU wbw ©̀ó f‡ii M¨v‡mi Pvc ebvg †Kjwfb ZvcgvÎv †jLwPÎ A¼b Kiv n‡j 1.3 bs 
wP‡Îi b¨vq †jLwPÎ cvIqv hv‡e| wP‡Î †`Lv hvq P ebvg T †jLwP‡Îi mKj †iLv †K› ª̀ we› ỳMvgx mij 
†iLv| A_©vr ZË¡xqfv‡e †Kvb M¨v‡mi Pvck~b¨ n‡j H M¨v‡mi †Kjwfb ZvcgvÎv k~b¨ n‡e (ev Í̄‡e 0K 
ZvcgvÎv Am¤¢e)| †h‡nZz P ebvg †Kjwfb ZvcgvÎv †jLwP‡Îi †iLv¸wj w ’̄i AvqZ‡b cÖvß ZvB G mij 
†iLv¸wj‡K mgAvqZbxq †iLv e‡j| 

 

wPÎ-1.3| Pvc ebvg †Kjwfb ZvcgvÎv †jLwPÎ 
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1.2.5 : MvwYwZK mgvavb: 

D`vniY- 1| 250 †m ZvcgvÎvq 101.3 kPa (1.0 A¨vU‡gvwùqvi) Pv‡c 5 †Wwg3 AvqZ‡bi GKwU M¨v‡mi 

Pvc wVK †i‡L ZvcgvÎv 10000 †m ch©šÍ evov‡bv n‡jv; M¨vmwUi AvqZb KZ n‡e? 
mgvavb: GLv‡b 

cÖv_wgK AvqZb, V
1
  = 5 †Wwg3

  

cÖv_wgK ZvcgvÎv, T
1
  = (25+ 273)K = 298K 

cwiewZ©Z ZvcgvÎv, T
2
 = (1000+ 273)K = 1273K 

cwiewZ©Z AvqZb V
2
 = ? 

†h‡nZz  
V
1

T
1
  = 

V
2

T
2
   

∴ V
2
 = 

V
1
×T

2

T
1

  = 
5×1273
298

  †Wwg3
=  21.72  †Wwg3

  

DËi : 10000 C ZvcgvÎvq M¨vmwUi AvqZb n‡e 21.72 †mwg3 

 

1.2.6: A¨v‡fvMv‡Wªvi m~Î (Avogadro's Law) 
1811 Lªxóv‡ã BUvwji weÁvbx A¨v‡fvMv‡Wªv M¨v‡mi AvqZb I AYyi msL¨vi g‡a¨ m¤úK© welqK GKwU 
m~‡Îi AeZvibv K‡ib| Zuvi bvgvbymv‡i GUv‡K ejv nq A¨v‡fvMv‡Wªvi m~Î| ZvwË¡K e¨vL¨vi wfwË‡Z 
cÖ Í̄vweZ e‡j GUv‡K nvBc‡_wmm ejv nZ| wKšÍz eûKvj a‡i e¨env‡ii mdjZv _vKvq GB nvBc‡_wmm‡K 
A¨v‡fvMv‡Wªvi m~Î (Avogadro's law) ejv nq| m~ÎwU wb¤œiƒc 
ÒGKB ZvcgvÎv I Pv‡c mgvb AvqZ‡bi mKj M¨v‡m mgvb msL¨K AYy we`¨gvb _v‡K|Ó G m~Î n‡Z ejv 
hvq- 

V ∝ n (w ’̄i Pvc I ZvcgvÎvq) 
GLv‡b n n‡jv M¨v‡mi †gvj msL¨v Ges V n‡jv n  †gvj wewkó M¨v‡mi AvqZb| 
G m~Î n‡Z Av‡iv Rvbv hvq †h Av`k© ZvcgvÎv I Pv‡c mKj M¨v‡mi †gvjvi AvqZb n‡jv 22.4 wjUvi 

Ges GB cwigvY M¨v‡m 6.023× 1023 wU AYy _v‡K| 

†gŠwjK c`v_© n‡j Zvi GK †gv‡j  6.023×1023 wU cigvYy _vK‡e| 

†Kvb c`v‡_©i 1 †gvj cwigv‡Y hZ msL¨K KYv (AYy ev cigvYy) we`¨gvb _v‡K, Zv‡K A¨v‡fvMv‡Wªv msL¨v 
e‡j| G‡K N Øviv cÖKvk Kiv nq| Dc‡ii Av‡jvPbv †_‡K Avgiv eyS‡Z cv‡i N= 6.023×1023 

 

1.2.7| M¨vm m~Îmg~‡ni mgb¦q (Combination of gas laws) 

P Pv‡c I T ZvcgvÎvq hw` n †gvj cwigvY †Kvb M¨v‡mi AvqZb V nq Zvn‡j, 

(i)  e‡q‡ji m~Îvbymv‡i, V∝

1

P
 , hLb n I T w ’̄i _v‡K; 

(ii) Pvj©‡mi m~Îvbymv‡i, V ∝  T, hLb n I P w ’̄i _v‡K; 
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(iii) A¨v‡fvMv‡Wªvi m~Îvbymv‡i, V∝  n, hLb T I P w ’̄i _v‡K| 

hLb n, V, T, P me KqwU ivwkB cwieZ©bkxj nq, ZLb exRMwY‡Zi m~Îvbymv‡i Dc‡ii m~Îmg~n †_‡K 
wjLv hvqÑ 

V∝  
nT

P
  

ev, V = R 
nT

P
 , GLv‡b, R GKwU aªæeK | 

ev, PV = n RT ..... ...... ...... ........  ........ (1.11) 
mgxKiY (1.11) n‡Z eySv hvq †h, R-Gi gvb me M¨v‡mi Rb¨ mgvb| GRb¨ G‡K mve©Rbxb M¨vm 
aªæeK(Universal gas constant) ev †gvjvi M¨vm aªæeK aªæeK (molar gas constant) ev ms‡¶‡c M¨vm 
aªæeK e‡j| Ges 1.11 bs mgxKiYwU‡K Av`k© M¨vm mgxKiY e‡j| 

 

Av`k© M¨vm I ev Í̄e M¨vm 

PV=nRT mgxKiYwU ZvwË¡Kfv‡e mKj M¨v‡mi Rb¨ cÖ‡hvR¨ n‡jI ev Í̄e M¨v‡mi †¶‡Î wePy¨wZ †`Lv hvq| 
†m Rb¨ †h mKj M¨vm ZvcgvÎv I Pv‡ci mKj Ae ’̄vq e‡q‡ji I Pvj©‡mi m~Î h_vh_fv‡e †g‡b P‡j 
Zv‡`i‡K Av`k© M¨vm (ideal gas) e‡j| 1.11 bs mgxKiYwU LyeB ¸iæZ¡c~Y©| M¨vm msµvšÍ wewfbœ mgm¨v 
mgvav‡b GwU cÖ‡qvM Kiv nq| 
Avi †h me M¨vm G mgxKiY h_vh_fv‡e †g‡b P‡j bv Zviv nj ev Í̄e ev cÖK…Z M¨vm| ev Í̄‡e †Kvb M¨vmB 
Av`k© M¨vm mgxKiY (1.11) m¤ú~Y©iƒ‡c †g‡b P‡j bv| ZvB ev Í̄‡e †Kvb M¨vmB Av`k© bq| Z‡e AZ¨šÍ 
wb¤œPvc I AwZ D”P ZvcgvÎvq ev Í̄e M¨vm¸‡jv Av`k© M¨v‡mi b¨vq AvPiY K‡i| 

M AvYweK fi wewkó W MÖvg f‡ii †Kvb M¨v‡mi †gvj msL¨v n = 
W

M
  n‡e| Avevi W MÖvg f‡ii †Kvb 

M¨v‡mi AvqZb V n‡j, Zvi NbZ¡ d = 
W

V
  n‡e| myZivs mgxKiY (1.11) †K  wb¤œwjwLZ GKvwaK 

mgxKi‡Yi mvnv‡h¨ cÖKvk Kiv hvq: 
(i) PV = nRT n †gvj M¨v‡mi †¶‡Î 

(ii) 

P
1
V
1

T
1

  = 

P
2
V
2

T
2

    †h †Kvb cwigvY M¨v‡mi †¶‡Î 

(iii) PV = RT GK †gvj M¨v‡mi †¶‡Î 

(iv) PV = 
W

M
  RT M AvYweK fi wewkó W MÖvg cwigvY M¨v‡mi †¶‡Î 

(v) M = 
W

V
  . 
RT

 P
  = 

dRT

P
  d NbZ¡ wewkó M¨v‡mi †¶‡Î 

 

1.2.8 : K‡qKwU GK‡K R- Gi gvb 

(1) wm.wR.Gm GK‡K  R = 8.314×107  AvM©/K/‡gvj = 8.314 Ryj/K/ †gvj 

(2) K¨vjwi GK‡K : R = 1.987 K¨vjwi/K/ †gvj| 
(3) wjUvi A¨vU‡gvwùqvi GK‡K: R = 0.082 wjUvi. A¨vUg/†gvj/K  
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SI GK‡K R Gi gvb 
SI GK‡K Pvc (P) †K wbDUb cÖwZ eM© wgUv‡i (Nm-2

 ), AvqZb (V) †K NbwgUv‡i (m3
 ) Ges ZvcgvÎv 

(T) ‡K †Kjwfb (K) G cÖKvk Kiv nq| 
N.T.P A_©vr Av`k© ZvcgvÎv I Pv‡cÑ 

Pvc, P = 1 A¨vU‡gvwùqvi = 101.325× 10
3
  wbDUb cÖwZ eM© wgUvi ((Nm-2

 ) 

1  †gvj M¨v‡mi AvqZb V = 22.4 wjUvi = 22.4 × 10
-3 Nb wgUvi Ges 

ZvcgvÎv T = 273.15 K 
GLb 1 †gvj M¨v‡mi Rb¨, PV = RT 

myZivs R = 
PV

T
   = 

(101.325×103)×(22.4×10-3)
273.15

  Ryj/†Kjwfb/†gvj 

 = 8.314 Ryj/†Kjwfb/†gvj 

 
1.2.9: MvwYwZK mgvavb 
D`vniY-1| cÖgvY Ae ’̄vq GKwU M¨v‡mi AvqZb 750 †mwg3| 300 †m. ZvcgvÎvq I 790 wgwg (mm) 

Pv‡c H M¨v‡mi AvqZb KZ n‡e? 
mgvavb : 
          cÖ_g Ae ’̄vq 
 P

1
  = 760 mm 

 V
1
  = 750  †mwg3

 

 T
1
= 273 K 

         wØZxq Ae ’̄vq 
 P

2
 = 790 mm 

 V
2
 = ? 

 T
2
 = 273+30K = 303 K 

Avgiv Rvwb, 
P

1
V

1

T
1

  = 

P
2
V
2

T
2

  

∴ V
2
 = 

P
1
V
1
 T
2

P
2
 T
1

  cm
3
  = 

760×750×303
790×273

  = 800.81 cm
3
  

 

DËi : 300 †m. ZvcgvÎvq I 790 mm Pv‡c M¨vmwUi AvqZb n‡e 800.81 cm3
  

 

D`vniY-2| ev®úxfe‡bi Kvi‡Y GK cvÎ †_‡K cvwb cÖwZ N›Uvq 10 wgwjMÖvg IRb nvivq, cÖwZ †m‡K‡Û 
H cÖwµqvq Rjxq ev‡®úi KZ¸‡jv AYy m„wó n‡e? 

mgvavb: 1 N›Uvq ev®úxf‚Z cvwbi cwigvY  = 
10

1000
  MÖvg = 0.01 MÖvg 

∴ 1 †m‡K‡Û ev®úxf‚Z cvwbi cwigvY = 
0.01

60×60
 = 27×10-7  MÖvg 

cvwbi AvYweK fi = 18 Ges A¨v‡fvMv‡Wªvi msL¨v, N = 6.023×1023  
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∴ 18 MÖvg cvwb‡Z _v‡K 6.023× 1023  wU AYy 

∴ 27×10-7  MÖvg "      "  
6.023×27×10-7

18
  = 9.03 × 1016  wU AYy| 

DËi: cÖwZ †m‡K‡Û H ev®úxqfeb cÖwµqvq 9.03× 10
16

  wU Rjxq ev‡®úi AYy m„wó n‡e| 

 

1.2.10 WvjU‡bi AvswkK Pvc m~Î (Dalton's law of partial pressure) 

1802 L„óv‡ã weÁvbx Rb WvjUb w ’̄i ZvcgvÎvq M¨vm wgkª‡Yi Dcv`vbmg~‡ni wbR¯̂ Pv‡ci mv‡_ M¨vm 
wgkª‡Yi †gvU Pv‡ci m¤úK© msµvšÍ GKwU m~‡Îi AeZvibv K‡ib| m~ÎwU wb¤œiƒc: 
ÒGKwU wbw ©̀ó ZvcgvÎvq †Kvb M¨vm wgkª‡Yi (hvi Dcv`vbmg~n ci¯úi ivmvqwbK wewµqv K‡i bv) †gvU 
Pvc H ZvcgvÎvq Zvi Dcv`vb M¨vm¸‡jvi AvswkK Pvc mg~‡ni †hvMd‡ji mgvb| 
GKwU wbw ©̀ó AvqZ‡bi cv‡Î †Kvb M¨vm wgkª‡Yi †Kvb GKwU Dcv`vb H ZvcgvÎvq wgkª‡Yi †gvU AvqZb 
GKvKx `Lj Ki‡j †h Pvc cÖ‡qvM Ki‡e, Zv‡K wgkª‡Y H Dcv`vb M¨v‡mi AvswkK Pvc ejv nq|Ó 
g‡b Kwi, V AvqZ‡bi GKwU cv‡Î w ’̄i ZvcgvÎvq wewfbœ M¨v‡mi bgybv c„_Kfv‡e ivLv n‡j Zv‡`i Pvc 
h_vµ‡g P

1
 , P

2
, P

3
 BZ¨vw` nq| GKB ZvcgvÎvq H M¨vm¸wj cvÎwU‡Z GK‡Î ivL‡j †h M¨vm wgkªY 

cvIqv hvq, Zvi Pvc awi P| myZivs WvjU‡bi m~Î Abyhvqx 
P = P

1
 + P

2
 + P

3
 + ....................... 

D`vniY-1t 60 †mwg Pv‡ci 200 †mwg3  Aw·‡Rb Ges 75 †mwg Pv‡ci 500 †mwg3 bvB‡Uªv‡Rb 1.5  wjUvi 
AvqZ‡bi GKwU cv‡Î wgwkªZ Kiv n‡jv| wgkª‡Yi †gvU Pvc wbY©q Kiæb| 
mgvavb : g‡b Kwi Aw·‡Rb I bvB‡Uªv‡R‡bi AvswkK Pvc h_vµ‡g P

1
  I P

2
 Ges wgkª‡Yi †gvU Pvc P| 

1.5 wjUvi = 1500 †mwg3 

∴ Aw·‡R‡bi AvswkK Pvc P
1
 = 

60×200
1500

  = 8.67cm Ges 

bvB‡Uªv‡R‡bi AvswkK Pvc P
2
 = 

75×500
1500

  = 25.00 cm 

AZGe wgkª‡Yi †gvU Pvc, P = P
1
  + P

2
 

  =(8.67+25.00)cm = 33.67cm 

 

1.2.11| MÖvnv‡gi e¨vcb m~Î 

†Kvb cv‡Îi g‡a¨ ỳBwU M¨vm‡K ci¯ú‡ii ms¯ú‡k© Avbv n‡j †`Lv hvq, M¨vm ỳBwU cv‡Îi mKj RvqMvq 
mgvbfv‡e I ¯̂Z:ù‚Z©fv‡e Qwo‡q c‡o ev cwie¨vß nq| M¨v‡mi GB ag© j¶¨ K‡i 1829 Lªxóv‡ã weÁvbx 
Ugvm MÖvnvg M¨vm e¨vcb msµvšÍ wb¤œiƒc GKwU m~Î cÖKvk K‡ib| 
Òwbw ©̀ó ZvcgvÎv I Pv‡c GKwU M¨v‡mi e¨vcb nvi Zvi Nb‡Z¡i eM©g~‡ji e¨v Í̄vbycvwZK|Ó 
†Kvb M¨v‡mi NbZ¡ d- Ges e¨vcb nvi r  n‡j MvwYwZKfv‡e MÖvnv‡gi m~ÎwU wb¤œiƒc n‡e| 

r ∝  
1

d
  ................................ (1.12) 

M¨vm e¨vcb m~‡Îi Dci wfwË K‡i wewfbœ M¨v‡mi AvYweK fi wbY©q Kiv hvq| e¨vcb cÖwµqvi gva¨‡g 
GKB †gŠ‡ji wewfbœ AvB‡mv‡Uv‡ci c„_KxKiYI m¤¢e| 
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ỳBwU wfbœ M¨vm (1 I 2) GKB Ae ’̄vq (ZvcgvÎv I Pv‡c) e¨vcb cÖwµqvq AskMÖnY Ki‡j Zv‡`i 
Zzjbvg~jK e¨vcb nvi wb¤œiƒc n‡e| 
r
1

r
2
  = 

d
2

d
1

  .... .... .... .... .... ..... .... (1.13) 

hw` M¨vm ỳBwUi AvYweK fi h_vµ‡g M
1 
I M

2
 nq, Z‡e mgxKiY (1.13) wb¤œiƒc ùvovq| 

r
1

r
2
  = 

M
2

M
1
   [KviY, GKwU M¨v‡mi NbZ¡ M¨vmwUi AvYweK f‡ii mgvbycvwZK|] 

myZivs, GKwU Rvbv AvYweK fi wewkó M¨vm I GKwU ARvbv AvYweK fi wewkó M¨vm GKB ZvcgvÎv I 
Pv‡c e¨vc‡b Ask wb‡j Zv‡`i e¨vcb nvi cwigvc K‡i ARvbv M¨vmwUi AvYweK fi wbY©q Kiv hvq| 

 

D`vniY-1| GKwU wbw ©̀ó ZvcgvÎv I Pv‡c CO
2
 M¨v‡mi e¨vcb nvi 25.58 m/s Ges GKB Ae ’̄vq Ab¨ 

GKwU M¨v‡mi e¨vcb nvi 30 m/s n‡j wØZxq M¨vmwUi AvYweK fi wbY©q Kiæb| 
 

mgvavb: 
Avgiv Rvwb †h, 

r
1

r
2
   =  







M

2

M
1
 

1

2
  

∴ Μ
2
 = 

M
1
r
2
1

r
2
2

  

 = 
44×(25.58)2

(30)
2

  

 = 32 

GLv‡b, 

M
1
  = CO

2
 Gi AvYweK fi = 44 

M
2
 = 2q M¨v‡mi AvYweK fi = ? 

r
1
  = CO

2
 -Gi e¨vcb nvi 

    = 25.58 wgUvi/†m‡KÛ (m/s) 

r
2
 = 2q M¨v‡mi e¨vcb nvi 

 = 30 wgUvi/†m‡KÛ (m/s) 

 

 

DËi: Ab¨ M¨vmwUi AvYweK fi 32.0 

 

1.2.12. †M jymv‡Ki M¨vm AvqZb m~Î 
†M. jymvK M¨vmxq Ae ’̄vq Aw·‡Rb I nvB‡Wªv‡Rb M¨v‡mi g‡a¨ wewµqv NwU‡q j¶¨ K‡ib †h, GKwU wbw ©̀ó 
ZvcgvÎv I Pv‡c 2  AvqZb nvB‡Wªv‡Rb M¨vm me mgq 1 AvqZb Aw·‡Rb M¨v‡mi mv‡_ wewµqv K‡i| 
c‡i wZwb Av‡iv Ab¨vb¨ M¨v‡mi g‡a¨ wewµqv NwU‡q cÖgvY K‡ib †h, Òwewµqvq AskMÖnYKvix I Drcbœ 
M¨v‡mi AvqZb me mgq GKwU c~Y© msL¨vi Abycv‡Z nq|Ó GwUB †M-jymv‡Ki M¨vm AvqZb m~Î bv‡g 
cwiwPZ| m~ÎwU wb¤œwjwLZ fv‡e eY©bv Kiv †h‡Z cv‡i| 
w ’̄i ZvcgvÎv I Pv‡c GKvwaK M¨vmxq c`v‡_©i wewµqvq wewµqK M¨vmg~‡ni AvqZ‡bi g‡a¨ mij AbycvZ 
eRvq _v‡K| wewµqvi d‡j Drcbœ c`v_©I hw` M¨vm nq Zvn‡j Drcbœ M¨v‡mi AvqZb I wewµqK M¨v‡mi 
AvqZ‡bi g‡a¨I mij AvbycvwZK m¤úK© eRvq _vK‡e| 
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1.2.13| nvB‡WªvKve©‡bi AvYweK ms‡KZ wbY©q 
(Determination of molecular formula of hydrocarbons) 

A¨v‡fvMv‡Wªv cÖKí I †M-jymv‡Ki M¨vm AvqZb m~‡Îi mvnv‡h¨ nvB‡WªvKve©‡bi AvYweK ms‡KZ wbY©q Kiv 
hvq| 
GRb¨ GKwU wbw ©̀ó AvqZ‡bi M¨vmxq nvB‡WªvKve©b‡K M¨vm gvcb h‡š¿ (eudiometer) wb‡q AwZwi³ 
Aw·‡R‡bi Dcw ’̄wZ‡Z `nb K‡i `nb cÖwµqvq cÖvß M¨vmmg~n‡K kxZj Kivi ci Nb ¶vixq ª̀eY Øviv 
cÖkwgZ Kiv nq| cÖkg‡bi ci AvqZb wbY©q Kiv nq| 
cÖvß AvqZb †_‡K nvB‡WªvKve©b M¨vmwUi ms‡KZ wbY©q Kiv nq| 
 

D`vniY-1: 20cm3 AvqZ‡bi GKwU M¨vmxq nvB‡WªvKve©b Ges 66cm3
 AvqZ‡bi Aw·‡R‡bi wgkªY‡K `nb 

K‡i kxZj Kiv n‡jv| kxZj M¨vm wgkª‡Yi AvqZb 56cm3| G‡Z KOH-Gi Mvp ª̀eY †hvM Kivi ci 
AvqZb 16cm3 G n«vm cvq| GB 16cm3 AwZwi³ (A_©vr `nb wewµqv †k‡l Ae¨eüZ) Aw·‡R‡bi 
AvqZb n‡j nvB‡WªvKve©bwUi AvYweK ms‡KZ wbY©q Kiæb| 
 

mgvavb:  
nvB‡WªvKve©b (g) + O

2
(g)  →   CO

2
(g) + H

2
O(l) 

wewµqvq AskMÖnYKvix nvB‡WªvKve©‡bi AvqZb = 20 cm3
  

Aw·‡R‡bi g~j AvqZb = 66 cm3
  

AcwiewZ©Z Aw·‡R‡bi AvqZb = 16 cm3
  

wewµqvq AskMÖnYKvix Aw·‡R‡bi AvqZb = 66-16 = 50 cm3
  

cÖ`Ë Z_¨ Abymv‡i Drcbœ CO
2
 Ges AcwiewZ©Z O

2
 M¨v‡mi †gvU AvqZb = 56 cm3

  

∴ KOH ª̀eY CO
2
 Gi †h AvqZb †kvlY K‡i‡Q Zv n‡”Q = (56-16) cm3 

= 40 cm
3
  

Gevi nvB‡WªvKve©bwUi AvYweK ms‡KZ C
x
 H
y
  n‡j RviY wewµqvwU n‡e-- 

C
x
 H
y
  + (x + 

y

4
 ) O

2
 = xCO

2
 + 

y

2
  H

2
O .... ... .... .... ..... ..... .... .... (1.14) 

ev, 1.0 †gvj nvB‡WªvKve©b + 



x + 

y

4
   †gvj O

2
 = x  †gvj CO

2
+ 
y

2
   †gvj H

2
O 

myZivs GKB ZvcgvÎvq A¨v‡fvMv‡Wªv cÖKí Abyhvqx 

1.0 AvqZb C
x
 H
y
  + (x + 

y

4
  ) AvqZb O

2
 = x AvqZb CO

2
 + mvgvb¨ cwigvY cvwb ..... .... .... (1.15) 

cÖkœvbymv‡i, 

20cm
3
 C
x
 H
y
  + 50cm

3
  O

2
 = 40 cm

3
 CO

2
 

1cm
3 
C
x
 H
y
  + 2.5cm

3
  O

2
 = 2cm

3
 CO

2
 

1 AvqZb C
x
 H
y
  + 2.5 AvqZb O

2
 = 2 AvqZb CO

2
 .... ..... .... .... .... .... (1.16) 

mgxKiY (1.14) I mgxKiY (1.16) Zzjbv K‡i Avgvi cvB, x + 
y

4
  = 2.5 Ges  x = 2 

∴ y = 2 
myZivs nvB‡WªvKve©bwUi ms‡KZ C

2
H
2
 n‡e| 
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mvims‡ÿc 
M¨v‡mi Pvc, ZvcgvÎv, AvqZb cÖf…wZ ivwki g‡a¨ m¤úK© M¨vm m~Î †_‡K cvIqv hvq| 
● Pvj©‡mi m~Î †_‡K ZvcgvÎv cÖKv‡ki †Kjwfb †¯‹j †ei Kiv n‡q‡Q| 
● M¨v‡mi mgwb¦Z mgxKiY e¨envi K‡i wewfbœ MvwYwZK mgm¨vi mgvavb Kiv hvq| 
● Wvë‡bi AvswkK m~Î †_‡K wgwkªZ M¨v‡mi Pvc m¤ú‡K© Rvbv hvq| 
 
cv‡VvËi g~j¨vqb 
eûwbev©Pbx cÖkœ 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1| e‡q‡ji m~Î †h m¤úK© wb‡ ©̀k K‡i Zv nj 
 (K) AvqZb I ZvcgvÎvi m¤úK© (L) Pvc I AYymsL¨vi m¤úK© 
 (M) AvqZb I †gvj msL¨vi m¤úK©  (N) Pvc I AvqZ‡bi g‡a¨ m¤úK© 

2| †h m~Î †_‡K ZvcgvÎvi †Kjwfb †¯‹j cvIqv hvq Zv n‡jv| 
 (K) e‡q‡ji m~Î (L) Pvj©‡mi m~Î 
 (M) Pv‡ci m~Î (N) A¨v‡fvMv‡Wªv m~Î 
 
iPbvg~jK cÖkœ 
1| e‡q‡ji m~Î Av‡jvPbv Kiæb? 
2| Pvj©‡mi m~Î †_‡K †Kjwfb ZvcgvÎv wKfv‡e msÁvwqZ Kiv hvq? 
3| A¨v‡fvMv‡Wªvi m~ÎwU eY©bvmn e¨vL¨v Kiæb| 
4| mgwb¦Z M¨vm m~Î cÖwZcv`b Kiæb| 
5| Wvë‡bi AvswkK Pvc m~ÎwU wee„Z I e¨vL¨v Kiæb| 
6| MÖvnv‡gi e¨vcb m~Î Aej¤̂‡b e¨vcb nv‡ii mv‡_ AvYweK f‡ii m¤úK© ’̄vcb Kiæb| 
7| D`vni‡Yi mvnv‡h¨ nvB‡WªvKve©‡bi AvYweK ms‡KZ wbY©q c×wZ e¨vL¨v Kiæb| 
 
MvwYwZK mgm¨v 

1|  w ’̄i ZvcgvÎvq 5×105  Nm-2
  Pv‡c †Kvb M¨v‡mi AvqZb 10dm3

 n‡j, 10×105  Nm-2
  Pv‡c H 

M¨v‡mi AvqZb KZ n‡e?  

2| 150 †m. ZvcgvÎvq I 100 kPa Pv‡c GKwU M¨v‡mi AvqZb 20 dm
3
  n‡j 500 †m. ZvcgvÎvq 

105.26 KPa Pv‡c M¨vmwUi AvqZb KZ n‡e? 

3| 270 †m. ZvcgvÎvq GKwU M¨v‡mi AvqZb 200 †mwg3  n‡j KZ ZvcgvÎvq Gi AvqZb 8 ¸Y n‡e?  

4| 270 †m. ZvcgvÎvq 95 kPa Pv‡c 250 cm3 bvB‡Uªv‡Rb I 40 kPa Pv‡c 380 cm
3
  Aw·‡Rb GK 

wjUvi AvqZ‡bi GKwU d¬v‡· †bqv n‡jv| wgwkªZ M¨v‡mi Pvc KZ n‡e? 

5| 50 cm
3
  AvqZ‡bi GKwU ARvbv M¨v‡mi, GKwU m~² wQ‡ ª̀i wfZi w`‡q e¨vwcZ n‡Z mgq jv‡M 146 

†m‡KÛ| GKB AvqZ‡bi Kve©b WvBA·vBW M¨v‡mi GKB Ae ’̄vq e¨vwcZ n‡Z mgq jv‡M 115 
†m‡KÛ| ARvbv M¨vmwUi AvYweK fi KZ? 
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cvV 3  M¨v‡mi MwZZË¡ 
 
f‚wgKv 
cÖwZwU c`v_© AmsL¨ ¶z ª̀ ¶z ª̀ KYvi mgb¦‡q MwVZ| M¨vmxq c`v‡_©i GB ¶z ª̀ KYv¸wj AbeiZ w`Kwew`K 
QyUvQywU K‡i| w`K&wew`K QyUvQywUi Kvi‡Y KYv¸wj †hgb wb‡R‡`i g‡a¨ msN‡l© wjß nq, †Zgwb aviKcv‡Îi 
†`qv‡j AvNvZ K‡i| 

d‡j AbeiZ Zv‡`i MwZc_ I MwZ‡eM cwiewZ©Z nq| M¨vmxq c`v‡_©i msMvVwbK KYvmg~‡ni MwZ‡e‡Mi 
Dci wfwË K‡i GKwU ZË¡ Avwe¯‹…Z n‡q‡Q| G‡K M¨v‡mi MwZ ZË¡ e‡j| G cv‡V M¨v‡mi MwZ Z‡Ë¡i 
wewfbœ w`K (†hgb- ¯̂xKvh© cÖwZcv`b, µwU BZ¨vw` welq wb‡q Av‡jvPbv Kiv n‡e| 

 
D‡Ïk¨ 
G cvV †k‡l 
● M¨v‡mi MwZZ‡Ë¡i †gŠwjK ¯̂xKvh©¸‡jv Rvbv hv‡e| 
● M¨v‡mi MwZ Z‡Ë¡i m~Î cÖwZcv`b Kiv hv‡e| 
● Av`k© M¨vm I ev Í̄e M¨v‡mi g‡a¨ cv_©K¨ †evSv hv‡e| 
● M¨vm ZijxKi‡Yi g~jbxwZ Rvbv hv‡e| 
● Zij c`v‡_©i ev®úxq Pvc m¤ú‡K© aviYv n‡e| 
 

1.3.1: M¨v‡mi MwZ Z‡Ë¡i †gŠwjK ¯^xKvh©mg~n 
(1) cÖ‡Z¨K M¨vmB mgvb f‡ii KZK¸‡jv AwZkq ¶z ª̀ ¶z ª̀ KYvi mgb¦‡q MwVZ| KYv¸‡jv‡K M¨vm AYy 

ejv nq| 
(2) GKwU wbw ©̀ó M¨v‡mi mKj AYy GKB iK‡gi wKšÍz wfbœ M¨v‡mi AYy¸‡jv wfbœ iK‡gi| 
(3) AYy¸‡jvi †gvU AvqZb M¨vm Avav‡ii AvqZ‡bi Zzjbvq AwZ bMb¨| 
(4) M¨vm AYy¸‡jv w ’̄wZ ’̄vcK | A_©vr ỳwU AYyi g‡a¨ msN‡l©i d‡j Zv‡`i †gvU MwZkw³i †Kvb 

cwieZ©b nq bv| 
(5) M¨v‡mi AYy¸‡jv me©`v wew¶ß †e‡M QyUvQywU K‡i Ges ci®ú‡ii mv‡_ Ges Avav‡ii †`qv‡ji mv‡_ 

av°v Lvq| 
(6) AYy¸‡jvi †eM k~b¨ n‡Z Amxg ch©šÍ we Í̄…Z| 
(7) AYy¸‡jvi ci¯ú‡ii cÖwZ ev Avav‡ii †`qv‡ji cÖwZ †Kvb AvKl©Y ev weKl©Y †bB| 
(8) ỳ‡Uv cici av°vi ga¨eZ©x mg‡q AYy¸‡jv mg‡e‡M mij‡iLvq Mgb K‡i| 
(9) M¨v‡mi AYy¸‡jv ci¯ú‡ii mv‡_ Aweivg av°v †L‡jI mvg¨ve ’̄vq cÖwZ GKK AvqZ‡b M¨v‡mi 

AYymsL¨v mgvb _v‡K| 
(10) ci¯úi ỳÔwU av°vi ga¨eZ©x ˆ`‡N©¨i Mogvb‡K Mo gy³ c_ e‡j| 
(11)  M¨v‡mi MwZkw³ cig ZvcgvÎvi mgvbycvwZK|  
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1.3.2: M¨v‡mi MwZZ‡Ë¡i mgxKiY 

 
wPÎ 1.4: cv‡Î M¨v‡mi Pjv‡div 

g‡b Kwi, GKwU NbKvK…wZi cv‡Îi AvqZb V Ges Gi ˆ`N©¨, cÖ ’̄ I D”PZv l| GB cv‡Î GKwU M¨v‡mi n 
msL¨K AYy †bIqv n‡jv| cÖwZwU AYyi fi mgvb| AYy¸wj cvÎwUi wfZi mew`‡K wew¶ßfv‡e †h †Kvb 
†e‡M  QyUvQywU Ki‡Z cv‡i| †h †Kvb GKwU AYyi †eM c Gi u, v, w GB wZb Ask‡K h_vµ‡g x, y I z 
A‡¶i mgvš—ivj w`‡K wefvRb Kiv hvq| GB †eM mg~‡ni g‡a¨ m¤úK© n‡”Q : 
 c

2

= u
2

+ v
2

+w
2

 ............................. (1.16) 

AYywU EFGH †`qv‡ji mv‡_ w ’̄wZ ’̄vcK av°v LvIqvi ci wecixZ w`‡K -u †e‡M ONQR †`qv‡ji w`‡K 
avweZ nq| 
 AYyywUi fi m n‡j av°vi c~‡e© fi‡eM = mu 

 Ges av°vi ci AYywUi fi‡eM = -mu 

∴ x A‡¶i w`‡K fi‡e‡Mi cwieZ©b = mu-(-mu) = 2mu 

x A‡¶i w`‡K GKwU †`qv‡j av°vi  
l

u
mgq ci wecixZ †`qv‡j av°v Lv‡e| 

∴ fi‡e‡Mi cwieZ©‡bi nvi = 
2mu

l

u

=

2mu
2

l
 

GKBfv‡e †e‡Mi v I w As‡ki Rb¨ AYywUi fi‡e‡Mi cwieZ©‡bi nvi h_vµ‡g 
2mv

2

l
 I  

2mw
2

l
 | 

∴ AYywUi QqwU †`qv‡j av°v Lvevi d‡j fi‡e‡Mi †gvU cwieZ©‡bi nvi 

 = 
2m

l
 (u

2
 + v

2
 +w

2
)  = 

2mc
2

l
   

 = GKwU AYyi Qq †`qv‡j av°vi †gvU ej| 

GLb n msL¨K AYyi cÖ‡Z¨‡KB hw` cvÎwUi Qq †`qv‡j av°v Lvq Zv n‡j G‡`i av°vi †gvU ej n‡e 

 = 
2m

 l
 (c

2
1 + c

2
2 + ................. + c

2
n )  

 GLv‡b c
1
 , c

2
 , .............. c

n
  AYy¸‡jvi c„_K c„_K †eM| 



GBP Gm wm †cÖvMÖvg 

c`v‡_©i Ae ’̄v   c„ôv ◗ 20 

AZGe eM© †e‡Mi Mo,  n‡jv Ñ 

 c 
2

 = 
c
2
1 + c

2
2 + ........... + c

2
n

n
  

myZivs n  msL¨K AYyi QqwU †`qv‡ji Dci av°v RwbZ cÖhy³ †gvU ej = 
  

2nmc 
2

l
 

cvÎwUi Qq †`qv‡ji †¶Îdj 6l
2
 | 

M¨vm AYy¸‡jvi cv‡Îi †`qv‡ji Dci cÖ`Ë Pvc, p n‡j - 

 p =
  

2mnc 
2

l
× 

1

6l
2
 
   

 = 
1

3
  ×

mnc 
2

V
 (∴l

3
  = V ) .... .... .... .... ..... (1.16) 

GwU M¨v‡mi MwZ Z‡Ë¡i GKwU mgxKiY| mgxKiYwU M¨v‡mi MwZ Z‡Ë¡i wfwË‡Z Dccvw`Z Pv‡ci 
ivwkgvjv| GKwU cvÎw ’̄Z M¨v‡mi Pv‡ci m‡½ cv‡Îi AvqZb, M¨v‡mi AYyi msL¨v, AYy¸‡jvi fi I 
AYymg~‡ni wewfbœ †e‡Mi m¤úK©, mgxKi‡Y †`Lv‡bv n‡q‡Q| 

GLv‡b mn = me¸‡jv AYyi fi = M¨v‡mi fi 

∴ 
mn

V
= M¨v‡mi NbZ¡ = ρ 

∴ P = 
1

3
  ρ c 

2

 ... ... ... ... ... ... ... ... ... ... (1.17) 

 

1.3.3: Av`k© M¨vm I ev¯Íe M¨vm (Ideal and real gases) 

†h me M¨vm ZvcgvÎv I Pv‡ci mKj Ae ’̄vq e‡q‡ji m~Î, Pvj©‡mi m~Î I A¨v‡fvMv‡Wªv m~Î h_vh_fv‡e 
†g‡b P‡j Zv‡`i‡K Av`k© M¨vm ejv nq| A_©vr Av`k© M¨v‡mi AvPiY PV=nRT mgxKiY Øviv wbqwš¿Z 
nq| ev Í̄‡e †Kvb M¨vmB cy‡ivcywi Av`k©fv‡e AvPiY K‡i bv| †hgb O2, H2, N2, CO2 BZ¨vw` ev Í̄e 
M¨vm¸wj D”P Pv‡c I wb¤œ ZvcgvÎvq M¨vmm~Îmg~n †_‡K wePy¨wZ cÖ`k©b K‡i| h_vh_fv‡e †g‡b P‡j bv; 
Z‡e AwZ wb¤œ Pv‡c I D”P ZvcgvÎvq ev Í̄e M¨vm¸‡jv †gvUgywUfv‡e Av`k© M¨v‡mi b¨vq AvPiY K‡i| 

 
1.3.4 : ev¯Íe M¨v‡mi weP~¨wZi e¨vL¨v (Causes of deviation of real gases) 

M¨v‡mi MwZZ‡Ë¡i ¯̂xKvh©¸‡jvi ỳwU ¯̂xKvh© ev Í̄e M¨v‡mi †¶‡Î cÖ‡hvR¨ bq; h_v- 

(1) M¨v‡mi MwZ Z‡Ë¡ aiv n‡q‡Q M¨vmvav‡ii AvqZ‡bi Zzjbvq M¨vm AYymg~‡ni AvqZb AwZ bMb¨| 
wKšÍz ev Í̄e †¶‡Î Zv wVK bq| A‡bK M¨vm‡KB wb¤œZvcgvÎvq I D”PPv‡c Zij Kiv hvq| Zij 
c`v‡_©i AvqZb Av‡Q| G AvqZb bMb¨ bq| Pvc cÖ‡qv‡M Zij c`v_© †Zgb msKywPZ nqbv| Gme 
n‡Z eySv hvq †h, M¨v‡mi AYymg~‡ni GKwU AvqZb Av‡Q, hv G‡Kev‡i bMb¨ bq| 

(2) M¨v‡mi MwZZ‡Z¡ aiv n‡q‡Q, M¨v‡mi AYymg~‡ni g‡a¨ AvKl©Y †bB| GwUI wVK bq| KviY M¨vm 
AYymg~‡ni g‡a¨ AvKl©Y Av‡Q e‡jB ZvcgvÎv Kwg‡q ev kxZjxKiY K‡i M¨v‡mi ZijxKiY m¤¢e 
nq| Ryj-_gmb cÖfve n‡ZI M¨vm AYy mg~‡ni g‡a¨ AvKl©Y Av‡Q e‡j cÖgvwYZ nq| 
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1.3.5: M¨vm ZijxKiY (Liquifaction of gases) 

M¨vm AYymg~‡ni g‡a¨ AvšÍ:AvYweK AvKl©Y ej Av‡Q e‡j cÖvq mKj M¨vm‡KB D”P Pvc I wb¤œ ZvcgvÎvq 
ZijxKiY Kiv m¤¢e| 1861 Lªxóv‡ã weÁvbx A¨vbWªyR CO

2
Gi Dci cix¶v K‡i †`Lvb †h, †h GKwU 

M¨vm‡K ïaygvÎ Pvc cÖ‡qvM Øviv ZijxKiY Ki‡Z n‡jÑ 

(i) M¨vmwU‡K msKU ZvcgvÎvi wb‡P kxZj Ki‡Z n‡e| †h ZvcgvÎvi Dc‡i GKwU M¨v‡m hZ D”P PvcB 
cÖ‡qvM Kiv †nvK bv †Kb M¨vmwU Zi‡j cwiYZ n‡e bv Zv‡K H M¨vmwUi msKU ev mÜx ZvcgvÎv e‡j| 

(ii) Ryj-Lgmb cÖfv‡e M¨vm‡K cÖ‡qvRb AYycv‡Z cÖfvweZ Ki‡Z n‡e| Ryj-_gmb cÖfve Abymv‡i iæ× 
Zvcxq Ae ’̄vq †Kvb M¨vm‡K D”PPvc †_‡K ¯̂Z¯ú~Z©fv‡e GKwU miæ c‡_ cÖej †e‡M wb¤œPv‡c m¤úªmvwiZ 
Kiv n‡j M¨v‡mi ZvcgvÎvi †h cv_©K¨ (mvaviYZ: n«vm) N‡U, Zv‡K Ryj _gmb cÖfve e‡j| K‡qKwU 
e¨wZµwg M¨vm (†hgb- nvB‡Wªv‡Rb, wnwjqvg BZ¨vw`) Qvov cÖvq mKj M¨v‡mi †¶‡Î mvaviY ZvcgvÎv I 
Pv‡c G cÖwµqvq D‡jøL‡hvM¨ cwigv‡Y ZvcgvÎv n«vm cvq| iæ×Zvcxq Ae ’̄vq M¨v‡mi m¤úªmviYRwbZ Kv‡R 
M¨v‡mi AšÍwb©wnZ kw³ LiP nq e‡j ZvcgvÎv n«vm cvq| GB g~jbxwZ cÖ‡qvM K‡i evwYwR¨K wfwË‡Z 
evZvmmn wewfbœ M¨vm ZijxKiY Kiv nq| 

(iii)  †cŠbtcywbK kxZjxKiY (wj‡Û c×wZ) t mvaviY ZvcgvÎv I Pv‡c nvB‡Wªv‡Rb I wnwjqvgmn †ek 
wKQy M¨v‡mi Dc‡i Ryj-_gmb cÖfv‡ei wecixZ dj j¶¨ Kiv hvq| A_©vr M¨v‡mi ZvcgvÎv n«vm bv †c‡q 
e„w× cvq| Z‡e GKwU wbw ©̀ó ZvcgvÎvi wb‡P kxZj Kivi ci Ryj-_gmb cÖfve cÖ‡qvM Kiv n‡j GmKj 
M¨v‡mi †¶‡ÎI ZvcgvÎv n«vm cvq| †hgb Ñ H2 I He Gi †¶‡Î h_vµ‡g -800C I -2400C wb‡P Ryj-
_gmb cÖfve cvIqv hvq| 

†h ZvcgvÎvi wb‡P †Kvb M¨v‡mi Dci Ryj-_gmb cÖfv‡ei abvZœK dj cvIqv hvq, Zv‡K H M¨v‡mi Drµg 
ZvcgvÎv e‡j| -800C Ges -2400C h_vµ‡g H2 I He M¨v‡mi Drµg ZvcgvÎv| 

Rvg©vb weÁvbx wj‡Û I e„wUk weÁvbx _gmb Ryj-_gmb cÖfve cÖ‡qv‡Mi c~‡e© Ab¨ kxZj M¨v‡mi ms¯ú‡k© 
G‡b evZv‡mi (CO2 I Rjxq ev®úhy³) ZvcgvÎv n«vm K‡i Ryj _gmb cÖfve cÖ‡qvM K‡ib| c~b:c~b: G 
c×wZi cÖ‡qvM K‡i evZvm‡K evwYwR¨Kfv‡e Zi‡j cwiYZ K‡ib|  

 
1.3.6: MwZZË¡ Abyhvqx Zij c`v‡_©i ev®ú Pvc Ges ZvcgvÎvi mv‡_ ev®ú Pv‡ci 
cwieZ©b: 
M¨v‡mi AYymg~‡ni b¨vq Zij c`v‡_©i AYymg~n me mgq MwZkxj| Zij c`v‡_©i c„ôZj Db¥y³, d‡j Zij 
c`v‡_©i wKQy AYy G c„ôZj †_‡K gy³ n‡q Gi Dcwifv‡M ev®ú wn‡m‡e Ae ’̄vb K‡i| G ev®úxf‚Z 
AYy¸wji GKwU Ask me mgq Zij c`v‡_©i c„ôZ‡ji AYy¸wji ms¯ú‡k© Av‡m Ges cybivq Zi‡j cwiYZ 
nq| Zij c`v‡_©i Dcwifv‡M M¨vmxq AYyi msL¨v hZ evo‡e, Zij gva¨‡g G me AYy¸wji wd‡i  Avmvi 
nviI ZZ ev‡o| 

 
wPÎ 1.5: MwZ ZË¡ Abyhvqx ev®úPv‡ci e¨vL¨v 
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mvg¨ve ’̄vq (hLb cÖwZ GKK mg‡q Zij gva¨g †_‡K cwiZ¨vMKvix AYyi msL¨v †m mg‡q Zij gva¨‡g 
wd‡i Avmv AYyi msL¨vi mgvb nq) Zij c`v‡_©i c„ôZ‡j ev®úxq AYyi M¨vm †h Pvc m„wó K‡i Zv‡K Zij 
c`v‡_©i ev®ú Pvc e‡j|  

AZGe †Kvb wbw ©̀ó ZvcgvÎvq Zij c`v‡_©i GKK AvqZ‡bi c„ôZ‡ji Dci hZ‡ekx cwigvY AYy weivR 
K‡i H ZvcgvÎvq ZijwUi ev®úPvc ZZ †ekx nq| ZvB GKwU wbw ©̀ó ZvcgvÎvq AwaK D×vqx Zi‡ji 
ev®úPvc, Kg D×vqx Zi‡ji †P‡q †ekx| Ges ZvcgvÎv e„w× Kiv n‡j mKj Zi‡ji ev®úPvc e„w× cvq 
(1.6 bs wPÎ †`Lyb) 

GQvov ZvcgvÎv evov‡j Zi‡ji AYymg~‡ni MwZkw³ ev‡o| AYymg~‡ni MwZkw³ hZev‡o Zij gva¨‡gi 
AvšÍ:AvYweK ej‡K AwZµg K‡i Zv‡`i M¨vmxq gva¨‡g P‡j hvIqvi cÖeYZv ZZ ev‡o| myZivs, ZvcgvÎv 
evovi mv‡_ mv‡_ Zij c`v‡_©i GKK AvqZ‡b ev‡®úi cwigvYI ev‡o| A_©vr ev®ú Pvc ev‡o| 
ev®úPv‡ci GB e„w×‡K †jL wP‡Îi mvnv‡h¨ †`Lvb †h‡Z cv‡i (1.6 bs wPÎ ª̀óe¨)| 

ZvcgvÎv e„w×i mv‡_ Zi‡ji ev®úPvc µgk e„w× 
†c‡q hLb Zi‡ji ev®úPvc evqyPvc Z_v Zi‡ji 
Dcwiw ’̄Z evwn¨K Pv‡ci mgvb nq ZLb Zi‡ji 
ga¨ n‡Z ev®ú ey` ey` AvKv‡i †ei n‡Z _v‡K| 
†h ZvcgvÎvq GKwU Zij c`v‡_©i ev®úPvc Zvi 
Dcwiw ’̄Z evwn¨K Pv‡ci mgvb nq, Zv‡K Zij 
c`v_©wUi ùzUbvsK e‡j| GB evwn¨K Pvc evov‡j 
Zij c`v‡_©i ùzUbvsK †e‡o hvq Ges Zv Kgv‡j 
ùzUbvsKI K‡g hvq|  

 

wPÎ 1.6: Zi‡ji ev®úPvc ebvg ZvcgvÎv †jLwPÎ| 

hw` †Kvb Zij c`v_© Zvi ùzUbvs‡Ki KvQvKvwQ ZvcgvÎvq we‡qvwRZ n‡q hvq, Z‡e Zv‡K wb¤œPv‡c wb¤œ 
ZvcgvÎvq cvwZZ Kiv nq| G‡K fvKzqvg cvZb e‡j| 

 
mvims‡ÿc 
● M¨v‡mi MwZZË¡ e¨envi K‡i wewfbœ m~Î- †hgb e‡q‡ji m~Î, Pvj©‡mi m~Î, A¨v‡fvMv‡Wªvi cÖKí 

cÖf…wZi cix¶v Kiv hvq| 
● MwZZË¡ †_‡K AYymg~‡ni eM©g~j Mo eM©‡eM (root mean square speed) wbY©q Kiv hvq| 
● ev Í̄e M¨vm I Av`k© M¨vm m¤ú‡K© aviYv cvIqv hvq| 
● M¨vm ZijxKiY m¤ú‡K© mg¨K aviYv cvIqv hvq| 
● Zij c`v‡_©i ùzUbvsK Ges ev®úPvc mg‡Ü aviYv cvIqv hvq| 
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cv‡VvËi g~j¨vqb 
 
eûwbev©Pbx cÖkœ 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1. M¨v‡mi MwZZ‡Z¡i ¯̂xKvh© AYyhvqx M¨v‡mi AYy¸‡jvi g‡a¨ †Kvb ai‡bi ej wµqv K‡i? 
 (K) ïay AvKl©Y (L) ïay weKl©Y 
 (M) AvKl©Y-weKl©Y ỳ‡UvB (N) AvKl©Y-weKl©Y †KvbwUB bq| 

2. M¨v‡mi MwZ Z‡Ë¡i mgxKiY †KvbwU- 
 (K) PV = RT (L) PV = nRT 

 (M) PV = 
1

3
  mnc 

2

 (N) PV = 
m

M
  RT 

3| Zi‡ji ev®úPvc e¨vL¨vi Rb¨ e¨eüZ nq- 
 (K) e‡q‡ji m~Î (L) Pvj©‡mi m~Î 
 (M) A¨v‡fvMv‡Wªvi cÖKí (N) MwZZË¡ 
 
iPbvg~jK cÖkœ 
1| M¨v‡mi MwZ Z‡Ë¡i †gŠwjK ¯̂xKvh©¸‡jv D‡jøL Kiæb| 
2| ms‡¶‡c M¨v‡mi MwZ Z‡Ë¡i mgxKiYwU cÖwZcv`b Kiæb| 
3| Av`k© M¨vm I ev Í̄e M¨vm m¤ú‡K©i aviYv w`b| 
4| Av`k© AvPiY †_‡K ev Í̄e M¨v‡mi weP~¨wZi KviY e¨vL¨v Kiæb| 
5| M¨vm ZijxKi‡Yi g~jbxwZ eY©bv Kiæb| 
6| Zij c`v‡_©i ev®ú Pvc ej‡Z wK eySvq? 
7| ZvcgvÎv cwieZ©‡bi mv‡_ Zij c`v‡_©i ev®ú Pvc wKfv‡e cwiewZ©Z nq Zv e¨vL¨v Kiæb | 
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cvV 4 KwVb c`v‡_©i cÖK…wZ (Nature of solids) 

 

f‚wgKv 
Zij I M¨vmxq c`v‡_©i mvsMVwbK KYv¸wj w`K&wew &̀K QyUvQywU Ki‡jI KwVb c`v‡_©i KYv¸‡jv wbw ©̀ó ’̄v‡b 
Ae ’̄vb K‡i Ges wb‡R‡`i g‡a¨ GK cÖKvi eÜb kw³i Øviv Ave× _v‡K| KwVb c`v‡_©i mvsMVwbK 
KYv¸wji AvKv‡ii Dci wbf©i K‡i G‡`i m¾vi cÖK…wZ I aiY wfbœ n‡q _v‡K| d‡j wewfbœ e Í̄zi wewfbœ 
ai‡Yi †Kjvm KvVv‡gv ˆZix nq| G cv‡V wewfbœ ai‡Yi †Kjvm KvVv‡gvi MVb cÖK…wZ Ges †Kjvm 
KvVv‡gvi GKK †Kvl m¤ú‡K© cÖv_wgK aviYv †`qv n‡e| 

 
D‡Ïk¨ 
G cvV †k‡l 

● KwVb c`v‡_©i cÖK…wZ m¤ú‡K© aviYv cvIqv hv‡e| 
● †Kjv‡mi MVb m¤ú‡K© aviYv cvIqv hv‡e| 
● GKK †Kvl m¤ú‡K© aviYv cvIqv hv‡e| 
● †mvwWqvg †K¬vivBW I wmwRqvg †K¬vivBW-Gi †Kjvm j¨vwUm m¤ú‡K© aviYv cvIqv hv‡e| 
● avZe †Kjvm m¤ú‡K© aviYv cvIqv hv‡e| 
 
1.4.1: KwVb c`v‡_©i cÖK…wZ 
KwVb c`v_© AmsL¨ Nb mwbœweó Kbvi mgb¦‡q MwVZ| G mKj KYv AYy, cigvYy ev Avqb n‡Z cv‡i| 
AwaKvsk KwVb c`v_©B †KjvmvKvi| Gi A_© GB †h KwVb c`v‡_©i G mKj KYv wbqwgZ wÎgvwÎK MVb 
KvVv‡gv‡Z myk„´Ljfv‡e mw¾Z _v‡K| myZivs, †h mKj KwVb c`v‡_©i KYvmg~n GKwU wbw ©̀ó µ‡g 
ci¯úi mw¾Z n‡q GKwU wbqwgZ wÎgvwÎK R¨vwgwZK AvK…wZ MVb K‡i Zv‡`i‡K †Kjvm ejv nq| A‡bK 
†Kjvm, c`v‡_©i ª̀eY †_‡K GKwU mywbw ©̀ó R¨vwgwZK AvKvi wb‡q M‡o D‡V| †hgb Lv`¨ jeY (NaCl) 
NbK AvK…wZi| Avevi wdUwKwi ev cUvk A¨vjvg AóZjKxq| AwaKvsk †¶‡Î NaCl-†K D”P Zv‡c Mwj‡q 
MwjZ Zij NaCl †_‡K NaCl †Kjvm cÖ Í̄zZ Kiv nq| A‡bK KwVb c`v‡_©i KYv †Kvb mywbw ©̀ó wbq‡g 
web¨ Í̄ _v‡K bv| G ai‡Yi c`v_©‡K A`vbv`vi KwVb c`v_© ejv nq| G‡Z cigvYy web¨v‡m †Kvb wbqg ev 
k„sLjv _v‡K bv| AwaKvsk cwjgviB A`vbv`vi|  cwjgv‡ii AYy¸wj eo nIqvi Kvi‡Y Giv Nb mwbœweó 
n‡q †Kvb wbqwgZ wÎ-gvwÎK MVb KvVv‡gv ˆZwi Ki‡Z cv‡i bv| 

 
1.4.2: †Kjvm j¨vwUm 

GKwU e Í̄zi mvsNVwbK KYvmg~‡ni (ev g~j BDwbU mg~‡ni) A_©vr cigvYy, AYy ev Avq‡bi wÎ-gvwÎK 
myk„sLj web¨vmB n‡”Q †Kjvm| GB myk„sLj MVb‡K eY©bvi myweavi Rb¨ †Kjvm j¨vwU‡mi aviYvi 
cÖ‡qvRb| wP‡Î †MvjK ¸wj‡K mvwR‡q †h wØgvwÎK c¨vUvb© ˆZix Kiv n‡q‡Q DnvB wØgvwÎK †Kjvm| j¨vwUm 
†MvjK ¸wj GKB cigvYy, AYy, K¨vUvqb ev A¨vbvq‡bi ’̄vb `Lj K‡i GKwU mywbw ©̀ó c¨vUvb© m„wó K‡i‡Q| 
G †MvjK¸wji ga¨we› ỳ n‡”Q j¨vwUm we› ỳ| Avi j¨vwUm we› ỳ¸wji R¨vwgwZK web¨vm n‡”Q †Kjvm j¨vwUm| 
1.7(K) Ges 1.7(L) bs wP‡Î h_vµ‡g †Kjv‡mi wØgvwÎK j¨vwUm Ges BDwbU †mj †`Lv‡bv n‡jv| 


