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ivmvqwbK wewµqvq kw³i iƒcvšÍi 
(Change of Energy in Chemical Reaction) 

 
f‚wgKv 

ivmvqwbK ev †fŠZ cÖwµqvq kw³ wnmv‡e Zvc Drcv`b ev †kvl‡Yi wewfbœ w`K Zvc imvq‡b (Thermo 
Chemistry) Av‡jvPbv Kiv nq| Zvcimvqb †fŠZ imvq‡bi kvLv Zvc MwZweÁv‡bi (Thermodynamics) 
Ask| Zv‡ci m‡½ kw³i Ab¨vb¨ iƒ‡ci m¤úK© m¤̂‡Ü Rvbv hvq ZvcMwZweÁvb c‡o| 

ZvcMwZweÁv‡bi cÖ_g m~Îvbyhvqx (First law of thermodynamics) kw³ (Energy) m„wó Kiv hvq bv ev 
G‡K aŸskI Kiv hvq bv| wKšÍz kw³i iƒcvšÍi NUv‡bv hvq| ZvB GB m~ÎwU kw³i Awebk¦iZvev‡`i m~Î 
bv‡g cwiwPZ| kw³i cwieZ©b ev Av`vb-cÖ`vb cwigvc Kiv hvq K…Z KvR (work) I Zv‡ci (heat) 
gva¨‡g| ZvMwZweÁv‡b KvR ej‡Z Av`k©M¨v‡mi (Ideal gas) Pvc-AvqZb (pressure-volume) m¤úwK©Z 
KvR eySvq| †Kvb hvwš¿K ev Ab¨ cÖKv‡ii KvR G‡Z AšÍf©y³ n‡e bv| kw³i Av`vb-cÖ`vbI wewµqK 
wmm‡Ug (system) I Zvi cwicvk¦© wbf©i| kw³i Awebk¦iZv eyS‡Z n‡j e Í̄zmvgMÖxi AšÍt ’̄ kw³i 
(internal energy) m‡½ Zvc I Kv‡Ri m¤úK© Rvb‡Z n‡e| ev Í̄e MVb Gi mv‡_ Ab¨ e Í̄zi wewµqv, Gi 
wfbœ e Í̄z‡Z iƒcvšÍi BZ¨vw` cÖwµqvq GKwU wb‡ ©̀kK n‡”Q Gb_vjwci (enthalpy) cwieZ©b| Gb_vjwci 
cwigvc Kiv hvq cÖwµqvi m‡½ m¤úK©xZ Zv‡ci GKwU wbw ©̀ó cwieZ©b wbY©q K‡i| 
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cvV 1 Zvc, KvR Ges AšÍt¯’ kw³ 
 
D‡Ïk¨ 
G cvV †k‡l 
● wmm‡Ug I cwicvk¦© m¤̂‡Ü  e¨vL¨v w`‡Z cvi‡eb| 
● kw³ †_‡K Zvc iƒcvšÍi e¨vL¨v Ki‡Z cvi‡eb| 
● wmm‡U‡gi KvR Kivi aib e¨vL¨v Ki‡Z cvi‡eb| 
● AšÍt ’̄ kw³ cwieZ©‡bi Zvrch© eY©bv Ki‡Z cvi‡eb| 
 

7.1.1 : wmm‡Ug I cwicvk¦© 
e Í̄z RM‡Zi †h Ask cixÿv-wbixÿvi Rb¨ c„_K K‡i †bqv nq Zv n‡”Q wmm‡Ug| Gi Aewkó Ask n‡”Q 
wmm‡U‡gi cwicvk¦©| cvwbi ¸Yv¸b cixÿv Kivi Rb¨ GKwU Møv‡m ev weKv‡i †bqv cvwb n‡e wmm‡Ug| GB 
cvwb Qvov evwK meUvB cvwbi cwicvk¦© (wPÎ-7.1) 

 

wPÎ 7.1: wmm‡Ug I cwicvk¦© 
 

wPÎ 7.1 weKv‡i †bqv cvwb wmm‡Ug| cwicv‡k¦©i aviYv †eóbx w`‡q wmm‡Ug‡K cwicvk¦© †_‡K c„_K Kiv 
nq| GB †eóbxi wfwË‡Z ZvcMwZweÁv‡b wmm‡Ug‡K K‡qKwU fv‡M wef³ Kiv nq| †eóbx hw` Ggb nq 
†h wmm‡Ug †_‡K e Í̄z I kw³ cwicv‡k¦© †h‡Z cv‡i ev cwicvk¦© †_‡K wmm‡U‡g e Í̄z I kw³ Avm‡Z cv‡i 
Zvn‡j wmm‡UgwU n‡e Db¥y³ (Open)| Avevi †eóbx †f` K‡i e Í̄z I kw³i wmm‡Ug I cwicv‡k¦©i g‡a¨ 
hvZvqvZ m¤¢e bv n‡j wmm‡UgwU n‡e wew”Qbœ ev AšÍwiZ (isolated)| †eóbx †f` K‡i cwicv‡k¦©i mv‡_ ïay 
kw³i Av`vb-cÖ`vb m¤¢e n‡j wmm‡UgwU n‡e e× (closed)| 
ZvcMwZweÁv‡bi wmm‡Ug¸wji aviYv Av`k© M¨vm wb‡q Kiv n‡q‡Q| ev Í̄e †ÿ‡Î Db¥y³, e× ev wew”Qbœ 
wmm‡U‡gi aviYv cÖ‡qvM K‡i h_vh_ dj jvf ZvcMwZ weÁv‡bi GKwU eo mvdj¨| ivmvqwbK wewµqvq 
kw³i iƒcvšÍi Av‡jvPbvq e× wmm‡U‡gi aviYvB cÖvavb¨ cv‡e| ZvcMwZweÁv‡bi wbqgvbyhvqx wmm‡U‡gi 
cwieZ©b nq DfgyLxfv‡e| GB cwieZ©b GZB ax‡i nq †h cwieZ©‡bi cÖwZwU av‡c wmm‡Ug I Zvi 
cwicv‡k¦©i g‡a¨ mvg¨ve ’̄v (Equilibrium) eRvq _v‡K| 

 
7.1.2 kw³i cwieZ©‡b Zv‡ci cwieZ©b 

†c‡Ævwjqvg, cÖvK…wZK M¨vm, Kqjv, KvV BZ¨vw` R¡vjvbx (Fuel) †cvov‡j ivmvqwbK wewµqv N‡U| G 
wewµqvq Aw·‡Rb Ask †bq| G †ÿ‡Î Drcbœ ª̀e¨vw`i mv‡_ ZvcI cvIqv hvq| R¡vjvbx cywo‡q cvIqv 
Zv‡ci cwiwPZ e¨envi nj ivbœv| ivmvqwbK wewµqvi d‡j wewµqK (reactant, GLv‡b R¡vjvwb) ª̀e¨wUi 
cigvYy-cigvYy‡Z †h ivmvwbK eÜb Zv †f‡½ hvq| cigvYy-cigvYy‡Z bZzb K‡i eÜb m„wó n‡q cvIqv hvq 
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bZzb e Í̄z, Drcbœ ª̀e¨| eÜb fv½vi d‡j gyw³ cvIqv kw³i meUvB A‡bK †ÿ‡Î bZzb K‡i eÜb ˆZix‡Z 
Kv‡R jv‡M bv| d‡j DØ„Ë (excess) kw³ Zvc wnmv‡e cvIqv hvq| R¡vjvbx †cvov‡bvi mgq Gfv‡eB Zvc 
Drcbœ nq| cÖvYx-†`‡n mÂvwiZ kw³i DrmI ivmvqwbK wewµqv| GK w`‡bi Rb¨ gvbe †`‡ni kw³i †h 
Pvwn`v Zv GKwU GKk IqvU evwZ mvivw`b R¡vwj‡q cvIqv kw³i mgZzj¨| i‡KU I wgmvB‡ji Pjr-kw³i 
DrmI ivmvqwbK wewµqv| 

ª̀‡ei Rjxq (aqueous) ª̀eY ˆZix Kv‡j ª̀eY m‡½ m‡½ cvwbi †P‡q Mig ev VvÛv n‡Z cv‡i| w ’̄i Pv‡c I 
ZvcgvÎvq ª̀eY ˆZixi Rb¨ cv‡Î †bqv cvwb GKwU e× wmm‡Ug| ª̀eY ˆZixi ïiæ‡Z cvwb I Zvi 
cwicv‡k¦©i ZvcgvÎv GKB _v‡K| wKšÍz ª̀e¨vw` ª̀exf‚Z nevi mgq A‡bK †ÿ‡Î ZvcgvÎvi †ni-†di nq| 
Nb mvjwdDwiK GwmW ev cvwb-wenxb (absolute) A¨vj‡Kvn‡ji ª̀eY ˆZix Kv‡j ª̀e‡Yi ZvcgvÎv cvwbi 
ZvcgvÎvi †P‡q †e‡o hvq| Avevi `vbv`vi Zuz‡Z ev Kcvi mvj‡d‡Ui †Kjvm (Crystal) A¨v‡gvwbqvg 
†K¬vivBW ev bvB‡UªU Ges AviI wKQy ª̀‡e¨i ª̀eY ˆZixi mgq ª̀e‡Yi ZvcgvÎv cvwbi ZvcgvÎvi †P‡q K‡g 
hvq| 

wKQy †fŠZ cÖwµqvi gva¨‡g ª̀e¨vw` cvwb‡Z wKsev Ab¨ †Kvb ª̀ve‡K ª̀exf‚Z nq| cvwbi †ejvq ª̀e I cvwbi 
cvi¯úwiK cÖfve kw³ ª̀‡ei AYyi ev Avq‡bi g‡a¨ we`¨gvb AvKl©Y kw³ A‡cÿv †ekx n‡jB ª̀e¨wU 
cvwb‡Z ª̀exf‚Z n‡Z cv‡i| G‡Z ïay eÜb fv½v-MovB GKgvÎ cÖwµqv bv| Zij gva¨‡gi mvwe©K 
wesk„sLjvI Gi m‡½ RwoZ| cvwbi wKQy AYy, ª̀‡ei AYy ev Avq‡b cyYwe©b¨vm Ges cvwb-web¨ Í̄ AYy ev 
Avq‡bi m‡½ cvwbi Ab¨vb¨ AYyi mn‡hvwMZvq †kl ch©šÍ Zij gva¨g ( ª̀e‡Y) k„sLjv wd‡i Av‡m| GB 
k„sLjv ev mvg¨ cÖwZôvKv‡j kw³ DØ„Ë _vK‡j Zv Zv‡c cwiYZ nq Ges ª̀e‡Yi ZvcgvÎv evovq| kw³i 
NvUwZ n‡j cvwb Zv mieivn K‡i Ges ª̀e‡Yi ZvcgvÎv K‡g hvq| 

†h cÖwµqvq wmm‡Ug Zvc Drcbœ nq Zv‡K Zvc Drcv`x (exothermic) cÖwµqv e‡j| mKj `nb 
(combustion) cÖwµqv Zvc Drcv`x| R¡vjvbx cywo‡q Avgiv Zvc cvB| G Zvc cwicv‡k¦© P‡j hvq| Zvc 
kw³i KZLvwb cwicv‡k¦© hv‡e Zv wbf©i K‡i wmm‡Ug I cwicv‡k¦©i g‡a¨ ZvcgvÎvi cv_©‡K¨i Dci| 
wmm‡U‡gi †Kvb †Kvb cÖwµqvq Pvjv‡Z cwicvk¦© †_‡K ZvcMÖnY Ki‡Z nq| G RvZxq cÖwµqv‡K ZvcMÖvnx 
(endothermic) cÖwµqv e‡j| cvwbi ev‡®ú cwiYZ nIqv GKwU ZvcMÖvnx cÖwµqv| G cÖwµqvq cvwb 
cwicvk¦© †_‡K Zvc MÖnY K‡i| 

 
7.1.3 : wmm‡U‡gi KvR Kivi aiY 

wmm‡U‡gi kw³ ej‡Z Zvi KvR Kivi ÿgZv eySvq| ej (force, F) Av‡ivc K‡i ev Av‡ivwcZ ej mwi‡q 
wb‡q wmm‡U‡g cwieZ©b NUv‡bv hvq| Gi d‡j †h KvR nq Zv mvaviYfv‡e 

w = F∆ x ................................ (7.1) 

†jLv hvq| GLv‡b ∆x n‡”Q miY (displacement)| 

Kv‡Ri GKK Ryj (Joule, J)| 
kw³i GKKI Ryj| 
1 J = 1 Nm (wbDUb wgUvi) 
N = wbDUb, e‡ji GKK 
m = wgUvi, ~̀i‡Z¡i GKK 


 


 

wPÎ : 7.2 
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D‡jøL¨ †h Pv‡ci (P) BDwbU Pa (c¨vm‡Kj)| 1Pa = 1Nm-2 | Pv‡ci Ab¨ GKwU A¨vUgm‡dwiK †cÖmvi 
(atmospheric pressure, atm)| 1 atm = 101.3 KPa (wK‡jv Pa) = 760 torr (1 Torr = 1mm Hg) 
Pvc-AvqZb (pressure-volume) KvR wPÎ 7.2 Gi mvnv‡h¨ eySv‡bv hvq| D`vniY wnmv‡e GKwU M¨vmxq 
wmm‡Ug †bqv n‡q‡Q| M¨vmwU wmwjÛv‡i (cylinder) wcób (piston) w`‡q Ave×| 7.2bs wPÎvbyhvqx K…Z 
KvR  
|w|  = F ∆ x 

 = 



F

A
 A∆x  [A wcó‡bi cÖ ’̄‡”Q` †ÿÎdj] 

 = PA∆X [Q 
F

A
  = Pvc (P) 

 = P∆V [miY × wc÷‡bi cÖ ’̄‡”Q‡`i †ÿÎdj 
     = AvqZ‡bi cwieZ©b (∆v)] 
 = P(V

f
  - V

i
 ) ............................................. (7.2) 

Vi wcó‡bi Ae ’̄v‡bi cwieZ©‡bi c~‡e© M¨v‡mi AvqZb (Avw` AvqZb), V
f
  wcó‡bi ∆x mi‡Yi ci AvqZb 

(P~ovšÍ AvqZb) 

†`Lv hv‡”Q wbw ©̀ó Pv‡c M¨v‡mi AvqZb cwieZ©‡bi (∆V = V
f
  - V

i
 ) Rb¨ KvR nq| | W | Kv‡Ri cÖK…Z 

cig gvb| 

7.2 wPÎ Abyhvqx W Gi MvwYwZK gvb †b‡MwUf ev cwRwUf hvB †nvK bv †Kb wcó‡bi wb‡Pi w`‡K bvgv ev 
M¨v‡mi AvqZb msKzwPZ Kiv‡K wmm‡U‡gi Dc‡i KvR Kiv Ges wc÷‡bi Dc‡ii w`‡K DVv ev M¨v‡mi 
AvqZb e„w× nIqv‡K wmm‡Ug KZ©„K KvR Kiv aiv nq| cÖPwjZ ixwZ Abyhvqx wmm‡U‡gi Dci Kiv KvR 
cwRwUf (+w) KvR Ges wmm‡Ug KvR Ki‡j †m KvR †b‡MwUf (-w) n‡e| wmm‡Ug n‡”Q e¨vs‡Ki gZ| 
wmm‡U‡gi Dc‡i Kiv KvR e¨vs‡K gy ª̀v Rgv †`qvi gZ| e¨vs‡K gy ª̀v Rgv w`‡j mÂq ev‡o| wmm‡U‡gi 
Dci Kiv KvR wmm‡U‡gi kw³ evovq| G †ÿ‡Î  +w| wPÎ 7.2 (L) †Z †hfv‡e M¨v‡mi AvqZb evo‡Q 
Zv‡Z G wmm‡U‡gi kw³i ÿq n‡”Q| GUv e¨vsK †_‡K gy ª̀v Zz‡j wb‡j mÂq Kgv‡bvi gZ| d‡j G †ÿ‡Î 
KvR -w n‡e| 

ZvcMwZweÁv‡b wmm‡U‡gi KvR Pvc-AvqZb KvR| G Kv‡R Ab¨vb¨ cÖwµqvq Kiv KvR‡K AšÍf©y³ Kiv nq 
bv| wPÎ 7.2 Gi mvnv‡h¨ Zvc MwZweÁv‡bi wmm‡U‡gi KvR eySv‡bv hvq| Z‡e wc÷bwU Ges Gi MwZc‡_ 
cv‡Îi MvÎ AwZ gm„Y (frictionless) n‡Z n‡e| wmm‡U‡gi cwieZ©bI n‡Z n‡e DfgyLx (reversible)| 
DfgyLx cwieZ©b Ki‡Z n‡j wc÷‡bi Dci m~²vwZm~² ej (dF) Av‡ivc Ki‡Z n‡e ev Gi Dci †_‡K 
mwi‡q wb‡Z n‡e hv‡Z GUv AwZax‡i wb‡P bv‡g wKsev Dc‡ii w`‡K D‡V| G‡Z bvgv-DVvi cÖwZ av‡c 
M¨v‡mi wfZ‡ii Pvc Ges evB‡ii (cwicv‡k©¦i evqyi) Pvc mgvb _v‡K| A_©vr DfgyLx cwieZ©‡bi mgq 
cwieZ©‡bi cÖwZ av‡c wmm‡Ug I cwicvk¦© mvg¨ve ’̄vq (equilibrium) _v‡K| 

w ’̄i ZvcgvÎvq ev mgZvcxq (isothermal) Ae ’̄vq M¨vmwU hw` DfgyLxfv‡e m¤úªmvwiZ nq (m¤úªmvi‡Yi 
ci wc÷‡bi miY, ∆x) Zvn‡j wmm‡Ug †h KvR Ki‡e Zv n‡e me©vwaK| mgZvcxq GKgyLx (irreversible) 
m¤úªmvi‡Y (wcó‡bi miY, G‡ÿ‡ÎI ∆x) wmm‡Ug †h KvR Ki‡e Zv DfgyLx m¤úªmvi‡Y K…Z KvR A‡cÿv 
Kg| 
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7.1.4 AšÍt¯’ kw³i cwieZ©b 
†Kvb wmm‡U‡gi †gvU kw³‡K Gi AšÍt ’̄ kw³ (internal energy), U e‡j| G kw³ wmm‡U‡gi mg Í̄ 
Ae ’̄vb RwbZ kw³ ev w ’̄wZkw³ ((Potential energy) I MZxq kw³i (Kinetic energy) mgwó| AšÍt ’̄ 
kw³i cwieZ©b, 
∆U = Uf - Ui ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... (7.3) 

Uf - P~ovšÍ AšÍt ’̄ kw³ 
Ui - cÖv_wgK ev ïiæ‡Z AšÍt ’̄ kw³ 
wmm‡Ug‡K Mig ev VvÛv Ki‡j wmm‡U‡gi AšÍt ’̄ kw³i cwieZ©b nq| wmm‡Ug KvR Ki‡j ev wmm‡U‡gi 
Dc‡i KvR Ki‡jI AšÍt ’̄ kw³i cwieZ©b nq| wmm‡U‡gi wbi¼zk ev cÖK…Z AšÍt ’̄ kw³i (U) †P‡q Zvi 
AšÍt ’̄ kw³i cwieZ©b (∆U) wbY©q Kiv A‡cÿvK…Z mnR Ges AwaKZi Zvrch©c~Y©| 
wmm‡U‡g Zvc mieivn Ki‡j wKsev wmm‡Ug ZvcMMÖvnx cÖwµqv NU‡j M„wnZ Zvc n‡e cwRwUf (+Q)| 
e¨vcviwU gy ª̀v Rgv w`‡q e¨vs‡K mÂq evov‡bvi gZ| Kv‡Ri gZ ZvcI Ab¨ cÖKv‡ii gy ª̀v hv e¨vsK 
†jb‡`b K‡i| 
wmm‡Ug Zvc MÖnY K‡i Zv AšÍt ’̄ kw³ evovq| wmm‡Ug Zvc Drcv`x cÖwµqv NU‡j D×…Ë Zvc cwicv‡k¦© 
P‡j hv‡e| G‡Z wmm‡U‡gi AšÍt ’̄ kw³ K‡g hv‡e| gy ª̀v Z‡j wb‡q e¨vs‡K Mw”QZ mÂq Kg‡bvi gZ 
e¨vcvi GUv| ZvB Zvc wmm‡Ug †_‡K hvq e‡j Zvc GLv‡b †b‡MwUf (-Q)| 
wmm‡Ug I cwicv‡k¦©i g‡a¨ ZvcgvÎvi cv_©K¨ †`Lv w`‡j G‡`i g‡a¨ kw³i mvgÄm¨ m„wói cÖ‡qvRb nq| G 
mvgÄm¨ mvab n‡Z cv‡i Zv‡ci Av`vb-cÖ`v‡bi gva¨‡g A_ev Kv‡Ri gva¨‡g| KvR n‡”Q H kw³i evnb 
†h kw³ e Í̄z-mvgMÖxi cigvYy‡Z GKB iK‡gi MwZkxjZvi m„wó K‡i| wKšÍz ’̄vbvšÍwiZ Zvc H kw³ hv 
mswkøó e Í̄z-mvgMÖx‡Z wek„sLj MwZi m„wó K‡i| 
w ’̄i AvqZ‡b †Kvb cÖwµqv NU‡j Zv‡Z hvwš¿K KvR Kiv nq bv| KviY V w ’̄i (Vi = Vf) _vK‡j ∆V 
(=Vf - Vi) = 0| myZivs w ’̄i AvqZ‡b KvR (w), 
W = P∆V = 0 ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... (7.4) 

kw³i Awebk¦iZv‡K MvwYwZKfv‡e wb¤œiƒ‡c cÖKvk Kiv hvq 
∆U = W + Q... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... (7.5) 

GLv‡b Q n‡”Q Zvc wnmv‡e miveivn Kiv kw³ Ges W  n‡”Q KvR wnmv‡e miveivn Kiv kw³| A_©vr W 
wmm‡U‡gi Dci Kiv KvR (+W), ∆U AšÍt ’̄ kw³i cwieZ©b| 
 
(7.1.5) Zvc MwZweÁv‡b cÖ_g m~‡Îi MvwYwZK iƒc| 

wmm‡U‡gi AvqZb AcwiewZ©Z _vK‡j (∆V = 0), †Kvb KvR n‡e bv (W=0) 

G Ae ’̄vq 
∆U = Q ... ... ... ... ... ... .... ... ... ... ... .... ... ... .... ..  (7.6) 

A_©vr w ’̄i AvqZ‡b mieivnK…Z Zvc (Q ) AšÍt ’̄ kw³i cwieZ©‡bi mgvb| GLv‡b AšÍt ’̄ kw³ e„w× cvq| 
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mvims‡ÿc 
● e Í̄z RMr wmm‡Ug (system) I cwicvk¦© (surrounding) GB ỳB fv‡M wef³| wmm‡Ug I cwicv‡k¦©i 

g‡a¨i †eó‡bi Dci cvi¯úwiK kw³i Av`vb cÖ`vb wbf©i K‡i| wmm‡U‡gi cwieZ©b DfgyLx 
(reversible) ev GKgyLx (irrevesible) n‡Z cv‡i| Z‡e MwZweÁv‡bi (Thermodynamics) †h As‡k 
Zvcimvqb (Thermochemistry) eZ©gvb cvV Zvi Rb¨ DfgyLx cwieZ©bB cÖvavb¨ cvq| †h cwieZ©b 
AwZ ax‡i, cwieZ©‡bi ÿz ª̀vwZÿz ª̀ avcmg~‡n wmm‡Ug I cwicv‡k¦©i g‡a¨ mvg¨ve ’̄v (equilibrium) 
eRvq †i‡L N‡U ZvB n‡”Q DfgyLx cwieZ©b| wmm‡Ug I cwicv‡k¦©i g‡a¨ ZvcgvÎvi cv_©K¨ †`Lv 
w`‡j G‡`i g‡a¨ kw³i mvgÄm¨ Av‡m KvR wnmv‡e ev Zvc wnmv‡e kw³i Av`vb cÖ`v‡bi gva¨‡g| 

● KvR ej‡Z wmm‡U‡gi Pvc-AvqZb (pressure-volume) KvR eySvq| Kv‡Ri ev Zv‡ci gva¨‡g 
wmm‡U‡gi kw³ e„w× n‡j Zv cwRwUf KvR (+W) ev cwRwUf Zv‡ci (+Q) Rb¨ nq| G KvR 
wmm‡U‡gi Dci K…Z KvR Ges G Zvc miveivn K…Z Zvc| GLv‡b wmm‡Ug ZvcMÖvnx| cÿvšÍ‡i 
wmm‡Ug KvR Ki‡j ev Zvc Z¨vM Ki‡j Gi kw³i ÿq nq| G KvR †b‡MwUf (-W) Ges Zvc I 
†b‡MwUf (-Q)| 

● wmm‡U‡gi †gvU kw³‡K Gi AšÍt ’̄ kw³ (Internal energy, U) e‡j| GUv w ’̄wZ I MwZ kw³i 
mgwó| AšÍt ’̄ kw³i cwieZ©b (∆U) KvR I Zv‡ci m‡½ m¤úwK©Z| 

 ∆U = Q+W 

GLv‡b Zvc mieivn Kiv n‡q‡Q Ges wmm‡U‡gi Dci KvR Kiv n‡q‡Q| mgxKiYwU kw³i Awebk¦iZv 
MvwYwZKfv‡e cÖKvk K‡i‡Q| GUv ZvcMwZweÁv‡bi cÖ_g m~‡ÎiI MvwYwZKiƒc| w ’̄i AvqZ‡b wmm‡U‡g 
Zvc (Q) mieivn Ki‡j KvR wnmv‡e kw³i †Kvb cwieZ©b nq bv| G Ae ’̄vq ∆U = Q nq| A_©vr 
miveivnK…Z mKj Zvc wmm‡U‡gi AšÍt ’̄ kw³ e„w× K‡i| 

 
 
cv‡VvËi g~j¨vqb 
mwVK DËiwUi cv‡k¦© wUK wPý (√) w`b| 
1| Avcwb †cqvjvq wPwbi mieZ ˆZix Ki‡Qb| PvgP w`‡q cvwb bvo‡Qb Avi Avbg‡b †f‡m Avmv Mvb 

ïb‡Qb| GLv‡b wmm‡Ug n‡”Q- 
 (K) †f‡m Avmv Mvb  (L) Avcwb wb‡R  (M) cvwbmn †cqvjv (N) †cqvjv ivLvi †Uwej| 
2| eo GK UzKiv eid cvwb‡Z fvm‡Q| DrmyK †Pv‡L mevB Zv †`L‡Q| wKQyÿY ci ei‡di UzKiv †kl 

n‡q †Mj| wfoI fvO‡jv| eid M‡j †kl n‡jv KviY- 
 (K) eid‡Zv M‡j hv‡eB (L) cwicvk¦© Ges eidmn cvwbi ’̄vbxq ZvcgvÎvi g‡a¨ †ek Zdvr wQj| 

(M) `k©Kiv †ekx K_v ejwQj|  (N) eid cvwb †kvlb KiwQj| 
3| R¡vjvbx R¡vwj‡q ivbœvevbœv nq| ivbœvi Rb¨ Zv‡ci cÖ‡qvRb| G Zvc Av‡m- 
 (K) g¨vP ev jvBUvi R¡vjvevi Rb¨|  (L) R¡vjvbx Zv‡c fwZ© e‡j| 
 (M) R¡vjvbx R¡‡j wfbœ e Í̄z ˆZix K‡i|  (N) G ¸‡jv ˆZixi ci kw³ D×…Z _v‡K e‡j| 
4| †Kvb wmm‡Ug KvR Ki‡j Zvi AšÍt ’̄ kw³- 
 (K) AšÍt ’̄ kw³ K‡g hvq  (L) g~j¨ ev‡o  (M) AšÍt ’̄ kw³ ev‡o  (N) Zzjbv nq bv| 
5| †Kvb wmm‡U‡g 10 KJ Zvc miveivn Kiv n‡jv Zvi AšÍt ’̄ kw³- 
  (K) 10 KJ evo‡jv  (L) 10 KJ Kg‡jv  (M) k~b¨ n‡jv  (N) 20  KJ n‡jv| 
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cvV 2 Gb_vjwc I Zvi cwieZ©b 
 

D‡Ïk¨ 

G cvV †k‡l 

● AšÍt ’̄ kw³ I Gb_vjwci m¤úK© e¨vL¨v Kiv hv‡e| 
● Gb_vjwci cwieZ©‡bi cÖwµqv I Zvrch© eY©bv Kiv hv‡e| 
● wewfbœ Zvc ivmvwbK cwieZ©b eY©bv Kiv hv‡e| 

 

7.2.1 AšÍt¯’ kw³ I Gb_vjwc 

evqygÛ‡ji mvaviY Pv‡c †h me cixÿv (experiment) Kiv nq Zv w ’̄i Pv‡c (P) Kiv n‡q‡Q e‡j a‡i †bqv 
nq| KviY cixÿv Kv‡j Pv‡ci cwieZ©b mvaviYZ nq bv| wmm‡Ug hLb KvR K‡i ZLb Pvc w ’̄i ivL‡Z 
n‡j AvqZ‡bi cwieZ©b N‡U| G †ÿ‡Î K…Z KvR (-W) = - P (V

f
 - V

i
) 

ev, W= - P (V
f
 - V

i
) 

Ges ∆U = q
p
 + [-P (V

f
 - V

i
) = U

f
 - U

i
 (q

p
 w ’̄i Pv‡c miveivnK…Z Zvc) 

ev U
f
 - U

i
 = q

p
 - P(V

f
 - V

i
)) 

ev (U
f
 + PV

f
) - (U

i
 + PV

i
) = q

p
 .... .... .... ..... ..... .... .... .... ...... (7.7) 

w ’̄i Pv‡c NwUZ cÖwµqv mg~‡ni Rb¨ Gb_vjwc (Enthalpy), cÖZxK H, bv‡g Zvc MwZweÁv‡bi GKwU 
dvskb (function) e¨envi Kiv nq| Gi msÁv wb‡Pi mgxKiY w`‡q †`qv nq: 

H = U + PV .... ..... ..... ..... ..... ..... ..... ..... ..... ..... (7.8) 

(D‡jøL¨ U, AšÍt ’̄kw³, ZvcMwZweÁv‡bi Ab¨ GKwU dvskb) 

myZivs mgxKiY (7.7) †K wb¤œiƒ‡c †jLv hvq: 

H
f
 - H

i
 = q

p
 

ev ∆H = q
p
 

A_©vr Pvc-AvqZb KvR, P∆V, Qvov Ab¨ †Kvb KvR Kiv bv n‡j w ’̄i Pv‡c miveivn Kiv ev †kvwlZ Zvc 
(q
p
) wmm‡U‡gi Gb_vjwc e„w× (∆H) mgvb| ∆H mvaviYfv‡e Gb_vjwc cwieZ©b eySvq| 

w ’̄i Pvc mieivnK…Z Zv‡ci (q
p
) Rb¨ wmm‡Ug †h Pvc-AvqZb KvR K‡i -W = P (V

f
 - V

i
) = P∆V, Zv 

AšÍt ’̄ kw³i cwieZ©‡bi (∆U) m‡½ wb‡¤œ D‡jøwLZfv‡e RwoZ: 

∆(U) = q
p
 - P∆V 

ev ∆U = ∆H - P∆V 

∴ ∆H = ∆U + P∆V .... ...... ...... ...... ...... ...... ....... .......  (7.10) 
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hw` Gb_vjwc cwieZ©‡bi mv‡_ M¨vmxq wmm‡U‡gi †gvj msL¨vi cwieZ©b (∆n) RwoZ _v‡K Zvn‡j (7.10) 
†K wb¤œiƒ‡c wjL‡Z n‡e: 

∆H = ∆U+ ∆n RT   ........... ... ... ... ... ... ... ... ... ... ... (7.11) 

∆n = n
f
 - n

i
 = M¨vmxq e Í̄zi †gvj msL¨vi cwieZ©b 

R = M¨vmaªæeK (†gvjvi) 

T =  †Kjwf‡b cÖKvwkZ cwieZ©b Kv‡ji w ’̄i ZvcgvÎv 

Gb_vjwc (H) AšÍt ’̄ kw³ (U) †K Ae ’̄v ev †÷U (state) dvskb (function) ejv nq| KviY ZvcgvÎv I 
Pvc G cÖKv‡ii dvsk‡bi cwieZ©b wbqš¿b Ki‡jI cwieZ©‡bi c‡_i †Kvb cÖfve G‡Z bvB| ïay ïiæ Ges 
†kl Ae ’̄v mwVKfv‡e Rvb‡jB P‡j| 
 
7.2.2 : Gb_vjwci cwieZ©b 

wbw ©̀ó ev cÖgvY (standard) Ae ’̄vq cwieZ©‡bi Rb¨B ∆H ev Gb_vjwci cwieZ©b cwienb D‡jøL Kiv nq|  
25

0
C ev 298K ZvcgvÎvq I GK A¨v‡Uv‡gvwùqvi (1 atm) Pv‡c e Í̄zi †h Ae ’̄v ZvB Zvi ÷¨vÛvW© Ae ’̄v| 

÷¨vÛvW© Ae ’̄vq Gb_vjwci cwieZ©b‡K ∆Hφ cÖZxK w`‡q eySv‡bv nq| ZvcgvÎv 298K bv n‡q 300K ev 
Ab¨ ZvcgvÎv n‡j Zv cÖZx‡K D‡jøL _v‡K, †hgb ∆

300

φ
 ïiæ‡Z e Í̄zi ÷¨vÛvW© Ae ’̄v Ges cwieZ©‡bi ci 

Drcbœ ª̀e¨I hw` ÷¨vÛvW© Ae ’̄vq _v‡K Zvn‡j Gb_vjwc cwieZ©b‡K ∆Hφ w`‡q cÖKvk Kiv nq| 

 

 

 

 

 

 

 

(K) (L) 
wPÎ 7.3| Gb_vjwc wPÎ 

 

7.3 wPÎvbyhvqx ∆H = H
f
 - H

i
 

 = Hp (Drcbœ ª̀e¨vw`i Gb_vjwci mgwó) − H
r
 (wewµqK ª̀e¨vw`i Gb_vjwci mgwó) 

wP‡Î (K) cÖKv‡ii wewµqvi Rb¨ ∆H Gi gvb †b‡MwUf (FYvZœK) n‡e| G ai‡bi cwieZ©‡b Zvc 
Drcvw`Z nq| Avevi (L) Ae ’̄vq Gb_vjwci cwieZ©b NUv‡Z n‡j Zvc miveivn Ki‡Z nq| ZvB ∆H Gi 

gvb cwRwUf (abvZœK) nq| G ai‡bi wewµqvq Zvc †kvwlZ nq| GLv‡b ∆H †K ∆Hφ
 wn‡m‡e wjL‡Z 

AvcwË _vK‡e bv hw` wewµqK I Drcbœ ª̀e¨vw` Zv‡`i ÷¨vÛvU© Ae ’̄vq _v‡K| 

Gb_vjwci cwieZ©b NwUZ wewµqvwU‡K ZvcivmvqwbK mgxKiY (thermochemical equation) w`‡q cÖKvk 
Kiv hvq| GKwU wewµqvq ỳB †gvj †mvwWqvg ỳB †gvj cvwbi mv‡_ wewµqv K‡i ỳB †gvj †mvwWqvg 

∆H > 0 

(Zvc Mªvnx) 

(i) wewµqK ª̀e¨ (r) 

(f) Drcbœ ª̀e¨ 

(i) wewµqK ª̀e¨ (r) 

(f) wewµqK ª̀e¨ (p) 

∆H < 0 

Zvc (Drcv`x) 

G
b_

vj
wc

 e
„w×

, K
J 
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nvB‡Wªv·vBW GK †gvj nvB‡Wªv‡Rb M¨vm Ges 367.6 KJ (wK‡jvRyj) Zvc Drcbœ K‡i| G wewµqvi Zvc 
ivmvqwbK mgxKiY n‡e: 

2Na(S) + 2H
2
 O(l) → 2NaOH(aq) + H

2
(g) ; ∆H = - 367.5 KJ  .. .. ... ... ... ... ... ... ... (7.12) 

cÖZxK 's' KwVb (solid), 'l ' Zij (liquid), 'aq' cvwb‡Z ª̀exf‚Z (aqueous) Ae ’̄v eySv‡”Q| Zvc Drcbœ 
n‡q‡Q e‡j -367.5 KJ †jLv n‡q‡Q| 

(7.12) wewµqvi Drcbœ ª̀‡e¨i ÷¨vÛvW© Gb_vjwc 

∆H
p
  = 2∆H

NaOH(aq)
 + ∆H

H
2
(aq)

  

 = 2 (-469.6) +0 

 = - 939.2 KJ 

 

wewµqK¸wji ÷¨vÛvW© MVb Gb_vjwc 

∆H
r
  = 2H

Na(s)
  + 2H

H
2
O(l)

  

 = 0 + (-285.8) × 2 

 = -571.6 KJ 

∴ ∆H = H
p
  - H

r
  

∴ ∆H = -939.2 (KJ) - (-571.6 KJ) 

 = -367.6 KJ 

 

 

 

 

 

 

 

 

 

 
wPÎ: 7.4| wewµqvi Gj_vjwc wPÎ| 

 
e Í̄zi ÷¨vÛvW© Ae ’̄vi (298K Ges 1 atm Pvc) †cÖwÿ‡Z Gi ∆H Gi cwigvc Kiv nq| ÷¨vÛvW© Ae ’̄vq 
†gŠj ev GKB †gŠ‡ji Abyi Gb_vjwc k~b¨ nq| H

2
(g) I Na(s) e Í̄z ỳBwUi ÷¨vÛvW© Ae ’̄v| G Rb¨ G‡`i 

÷¨vÛvW© Gb_vjwc k~b¨ (0)|  

jÿ¨ Kivi welq †h ZvcivmvqwbK mgxKi‡Y Avgiv wewµqK I Drcbœ ª̀e¨ mgy‡ni †dR (phase) wPwýZ 
K‡iwQ| GB †dR wPwýZ Kiv we‡kl cÖ‡qvRb G Rb¨ †h ∆H Gi gvb ª̀e¨vw`i †d‡Ri Dci wbf©i K‡it 

2H
2
(g)  + O

2
(g)  → 2H

2
 O(g)     ∆H = -483.6 KJ .... .... ... .... .... ... (7.13)  

wKšÍz 2H
2
(g)  + O2(g) → 2H2O(l)   ∆H = -571.6 KJ .... .... .... .... .... ... (7.14) 

A_©vr cvwbi ev®ú hw` Drcbœ ª̀e¨ nq Zv n‡j ỳB †gvj nvB‡Wªv‡Rb‡K `nb K‡i 483.6 KJ Zvc Drcbœ 
Kiv hvq| wKšÍz Drcbœ ª̀e¨ cvwb n‡j ỳB †gvj nvB‡Wªv‡Rb‡K `nb K‡i 571.6 KJ Zvc cvIqv hvq| cÖwZ 
†gvj cvwbi ev®ú‡K 25ºC Zvc gvÎvq cvwb‡Z cwiYZ Kiv‡Z AwZwi³ 44.0KJ Zvc cvIqv hvq| 

 

 

 

2Na(S) + 2H
2
 O(l) 

2NaOH(aq) + H
2
(g)  

∆H = -367.6KJ 

(367.6KJ Zvc Drcbœ K‡i) 

G
b_

vj
wc

  
(K

J)
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7.2.3 : wewfbœ Zvc ivmvqwbK aviYv| 

∆H Gi cÖwµqv wbf©i bvg i‡q‡Q| †hgb cvwbi ÷¨vÛvW© ev®úfeb Gb_vjwc ∆
vap

 Hφ  | GUv n‡”Q GK 

†gvj weï× cvwb‡K GK A¨vU‡gvwùqvi (1 atom ev GK Bar) = 103 wK‡jv c¨vm‡Kj) Pv‡c 373 K 
ZvcgvÎvq (cvwbi ùzUbv‡¼) ev‡®ú cwiYZ Ki‡Z †h Gb_vjwci cwieZ©b: 

H
2
 O(l)  →  H

2
 O(g)          ∆

vap373
 Hφ = + 40.7KJ mol-1 ..... .... .... .... .... (7.13) 

∆
f
 Hφ  n‡”Q ÷¨vÛvU© MVb Gj_vjwci (enthlpy of formation) cÖZxK| ÷¨vÛvU© Ae ’̄vq ’̄vqx †gŠj †_‡K 

H e ‘̄i GK †gvj MVb ev ˆZix Ki‡Z †h Gb_vjwci cwieZ©b nq Zv‡K H e ‘̄i ÷¨vÛvU© MVb Gb_vjwc 
ejv nq| (7.14) mgxKiY Abyhvqx GK †gvj cvwbi ÷¨vÛvU© MVb Gb_vjwc n‡e -285.8 KJ| (7.12) 
mgxKiY ∆H wnmve Ki‡Z H

2
 O(l) Ges NaOH(aq) Gi ÷¨vÛvU© MVb Gb_vjwcB we‡ePbv Ki‡Z 

n‡q‡Q| 

†Kvb eûiƒcx †gŠ‡ji MVb Gb_vjwc †h †gŠj †_‡K Zv MwVZ n‡e Zvi ’̄vqx iƒ‡ci Dci wbf©i K‡i| 
WvqgÛ (Diamond) ev nxiK Kve©‡bi eûiƒ‡ci (allotrope)  GKwU iƒc| Kve©‡bi me‡P‡q ’̄vqx iƒc n‡”Q 
MÖvdvB©U (graphite)| WvqgÛ MV‡bi Zvc ivmvqwbK mgxKiY n‡e: 

C(s) → C (Diamond) ∆
f
 Hφ = +1.9KJ mol-1  

÷¨vÛvW© `nb Gb_vjwc, ∆
c
 Hφ  (enthalpy of combustion) n‡”Q H wewµqvi Gb_vjwci cwieZ©b, †h 

wewµqvq GKwU `vn¨ e ‘̄ R¡vjvbx Aw·‡Rb w`‡q m¤ú~Y©fv‡e RvwiZ nq A_v©r e ‘̄wU m¤ú~Y©fv‡e cy‡o hvq| 
e ‘̄wU Ges Drcbœ ª̀e¨vw` Aek¨B ÷¨vÛvU© ev 1 atm Pv‡c Ges 25ºC ZvcgvÎvq Zv‡`i ’̄vqx Ae ’̄vq 

_vK‡e| `vn¨ e ‘̄wUi GK †gvj `nb n‡j ∆
c
 Hφ  n‡e ÷¨vÛvU© †gvjvi `nb Gb_vjwc| 

wb‡Pi ZvcivmvqwbK wewµqv †_‡K 

H
2
(g)  +

1

2
 O
2
(g)  → H

2
 O(l) ∆Hφ = -285.8 KJ ... ... ... ... ... ... ... ... (7.14)  

nvB‡Wªv‡R‡bi ÷¨vÛvW© `nb Gb_vjwc, cvwbi ÷¨vÛvW© MVb Gb_vjwc Ges wewµqvwUi wewµqv Gb_vjwc 

(enthalpy of reaction), ∆
r
 Hφ cvIqv hvq| GLv‡b ∆

f
 Hφ, ∆

c
 HφGes ∆

r
 HφGi gvb GK, -285.8 KJ| 

G iK‡ig AviI D`vniY n‡”Q: 

C(s) + O
2
(g)  → CO

2
(g)  ;   ∆Hφ = − 393.5 KJ   .... ..... ..... ..... ..... ... (7.15) 

S(s) + O
2
(g)  → SO

2
(g)  ;  ∆Hφ = − 296.8 KJ .... ..... ..... ..... ..... .. ....  (7.16) 

wKšÍz CH
4
(g)  + 2O

2
(g) → CO

2
(g)  + 2H

2
 O(l)   ∆rHφ = −890.3 KJ... .... ..... .....  (7.17) 

C
8
 H
18
(l) +

25

2
  O

2
(g) → 8CO2(g) + 9H2O(l)  ∆r H

φ = −5470 KJ ..... ..... ..... ... (7.18) 

wewµqv ỳBwU‡Z -890.3 KJ I -5470 KJ h_v ’̄v‡b wg‡_b I A‡±‡bi `nb Gb_vjwc eySvq| G ỳBwU ª̀‡e¨i 
`nb Gb_vjwc ev MVb Gb_vjwc wnmve Ki‡Z h_vµ‡g (7.17) I (7.18) ZvcivmvqwbK wewµqv wjL‡Z 
n‡e| 



imvqb 

BDwbU mvZ   c„ôv ◗ 177 

÷¨vÛvW© ª̀eY Ggb_vjwc, ∆
sol

 Hφ GK we‡kl ai‡Yi Gb_vjwc cwieZ©b| †Kvb e ‘̄i GK †gvj wbw ©̀ó ev 

D‡jøwLZ cwigvY cvwb‡Z ( ª̀ve‡K) ª̀exf‚Z nevi d‡j 25ºC ZvcgvÎvq Gb_vjwci †h cwieZ©Y ZvB n‡”Q 

∆
sol

H
φ| ∆

sol
H
φ
 cÖKv‡ki mgq KZ †gvj cvwb e¨envi Kiv n‡q‡Q Zv D‡jøL Kiv cÖ‡qvRb| †hgb, 

 

H
2
 SO

4
(l)  + 10H

2
 O(l)  ∆

sol
 Hφ = -67.0 KJ  

 (1mol H
2
 SO

4
 Gi Rb¨ 10 †gvj cvwb e¨envi Kivq) 

Avevi 

H
2
 SO

4
(l)  + 20H

2
 O(l) 

 

∆
sol

 Hf  = -71.5 KJ/1mol   (20 †gvj cvwb e¨envi Kivq) 

GLv‡b (-71.5-67.0) = -4.5 KJ H
2
 SO

4
  n‡”Q H

2
 SO

4
(l)  Gi ÷¨vÛvW© jNyKiY (Dilution) Gb_vjwc| 

KviY cvwbi cwigvY 10 †gvj †_‡K evwo‡q 20 †gvj Kivq ª̀e‡Y H
2
 SO

4
  Gi NbgvÎv A‡a©K n‡q‡Q| 

cvwbi ( ª̀ve‡Ki) cwigv‡Yi Dci ª̀e¨vw`i ª̀eY Gb_vjwci GB wbf©iZvi Rb¨ cÖvwšÍK (limiting) ev Amxg 
(infinite) jNyZvq ª̀eY Gb_vjwci aviYv Kiv n‡q‡Q| †Kvb ª̀‡e¨i GK †gvj h‡_ó cwigvY cvwb‡Z 
ª̀exf‚Z Kivq †h Gb_vjwci cwieZ©b ZvB n‡”Q ª̀e¨wUi Amxg jNyZvq ª̀eY Gb_vjwc| GLv‡b cvwbi 

cwigvY Ggb †bIqv nq hv‡Z AviI cvwb †hvM Ki‡j Gb_vjwci Avi cwieZ©b nqbv| a‡i †bIqv nq G 
Ae ’̄vq AvqwbK †hŠ‡Mi Avqb mg~‡ni g‡a¨ AvšÍwµqv bMb¨| 

Amxg jNyZvq H
2
 SO

4
  Gi ÷¨vÛvW© ª̀eY Gb_vjwc -96.3 KJ/mol| 1bs ZvwjKvq AviI wKQy ª̀‡e¨i 

ª̀eY Gb_vjwc D‡jøL¨ Kiv n‡jv| 

1bs ZvwjKv| Amxg jNyZvq ª̀eY Gb_vjwc,  ∆
sol

 Hφ (KJ mol-1)  

NaCl + 3.9 NaNO
3
  + 20.4 

KCl + 17.2 KNO
3
  + 34.9 

NH
4
 Cl + 14.8 NH

4
 NO

3
  + 25.7 

GK †gvj H+(aq)  GK †gvj OH-(aq)  w`‡q cÖkwgZ K‡i GK †gvj H
2
 O (l) ‰Zix Ki‡Z †h Gb_vjwci 

cwieZ©b nq Zv‡K cÖkgb Gb_vjwc, ∆
neut

 Hφ  (enthalpy of neutralization) ejv nq| A_v©r 

H
+
(aq)  + OH

-
(aq)  → H

2
 O(l)     ∆

neut
 Hφ = -57.3 KJ  ...... ... ... ... ... ... ... .... ... ...  (7.19)  

mvaviYfv‡e HCl(aq) + NaOH(aq) → NaCl(aq) + H
2
 O(l); HCl(aq) cwie‡Z© HNO

3
(aq)  wKsev 

NaOH(aq) Gi cwie‡Z© KOH(aq) n‡jI cÖkgb Gb_vjwc GKB n‡e| Kvib Zxeª ÿvi †hgb : NaOH ev 
KOH ª̀e‡b m¤ú~Y©iƒ‡c we‡qvwRZ n‡q OH- Avqb †`q| 

NaOH(ag) → Na+(ag) + OH-(ag)  

Avevi Zxeª A¤ø †hgb: HCl ev HNO3 ª̀e‡b m¤ú~Y©iƒ‡c we‡qvwRZ n‡q H+ Avqb †`q| 

HCl(aq) → H+(ag) + Cl-(aq) 
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d‡j H+ I OH- Avq‡bi Dc‡ii 7.19 bs wewµqvwU c~Y©fv‡e m¤úbœ nIqvq Drcbœ Zv‡ci cwigvb 57.3 
KJ nq| ZvB Zxeª A¤ø I Zxeª ÿv‡ii cÖkgb Zvc ∆H

neut
  Gi gvb w ’̄i _v‡K| 

GKBfv‡e CH3COOH(aq) + NaOH(aq) → CH3COOH(aq) + H2O(l); ∆neut H
φ
 = 52.2 KJ  

CH
3
COOH GKwU ỳe©j GwmW (K =1.8×10-5 )| ZvB GwU ª̀e‡b m¤ú~Y©iƒ‡c we‡qvwRZ n‡Z cv‡i bv| 

cÖkg‡bi d‡j Drcbœ Zvckw³i wKQyUv e¨q nq H+(aq)  Drcbœ Ki‡Z|  GRb¨ Zxeª ÿvi I g„ ỳ A‡¤øi 
cÖkgb Zv‡ci gvb 57.3KJ A‡cÿv Kg nq| Abyiƒcfv‡e Zxeª A¤ø I g„ ỳ ÿv‡ii cÖkgb gvb 57.3 Gi †P‡q 
Kg nq| 

Avevi Zxeª ÿvi NaOH I Zxeª A¤ø HF Gi cÖkgb Zvc 53.3KJ A‡cÿv †ekx nq| KviY G‡ÿ‡Î jeb 
NaF cvwb‡Z ª̀exf‚Z n‡q Na+ I F- Avqb Drcbœ K‡i| F- Avq‡bi PvR© NbZ¡ Ab¨vb¨ Avq‡bi †P‡q †ekx 
nIqvq ª̀veK cvwbi Abyi mv‡_ Zzjbvg~jKfv‡e wKQyUv †ekx „̀pfv‡e hy³ nq| d‡j wbM©Z kw³i gvb wKQyUv 
†ekx nq| G AwZwi³ kw³‡K cvwb‡hvRb Zvc ev Hydration Enthalphy e‡j| 

NaOH(aq) + HF(aq) → NaF(aq) + H2O(aq);   ∆H
φ

neut
  = -68.6KJ 

F- Avq‡bi G AwZwi³ nvB‡Wªkb Gb_vjwc HF Gi cÖkgb Zv‡ci m‡½ GK‡Î wbM©Z nq e‡j HF Gi 
cÖkgb Zv‡ci gvb A¯̂vfvweKfv‡e †ekx nq| 

Avevi hLb †Kvb †hŠM MwVZ nq ZLb †gŠjmg~‡ni g‡a¨ ivmvqwbK wewµqvi d‡j eÜ‡bi m„wó nq| †h 
†Kvb eÜb m„wó‡Z kw³ wbM©Z nq| wecixZfv‡e eÜb fvO‡Z †M‡j kw³ cÖ‡qvRb nq| mKj eÜ‡bi kw³ 
GK iƒc nq bv| †hgb C-H eÜb fvO‡Z †h kw³i cÖ‡qvRb H-H eÜb fvO‡Z cÖ‡qvRbxq kw³i gvb wfbœ| 
Z‡e GKwU †hŠ‡M GKvwaK eÜb _vK‡j Ges †m¸‡jv‡K GK m‡½ bv †f‡½ GK GK K‡i (successively) 
fvOv n‡j GKwU wbw ©̀ó cÖK…wZi eÜ‡bi Rb¨ wfbœ wfbœ cwigvb kw³ cÖ‡qvM Ki‡Z nq| †hgb: wg‡_‡bi 
PviwU C-H eÜb GK GK K‡i fvO‡Z n‡j wb¤œ ewY©Z wfbœ kw³i cÖ‡qvRb nq|, 

C

H
H H

H

(g) C

H
H

H

(g)
. +> H

.
(g)

 

 

+ ;∆H
φ
= +426.7KJ  

C

H
H H

H

(g) C
H

H

(g)
. +> H

.
(g).

.

 

 

+ ;∆H
φ
= +439.32KJ  

C

H
H

H

(g) C
H

(g). +> H
.
(g).

..
.

 

 

 ;∆H
φ
= +451.87KJ  
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C
H

(g) C (g). +> H
.
(g).

.
.

..
.

 

 ;∆H
φ
= +347.27KJ  

 

CH4(g) → C(g) + 4H(g);   ∆Hφ = + 1665.23KJ  

CH4 Gi PviwU eÜb fvO‡bi Mo gvb n‡”Q 1665.23 ÷ 4 = 416.31KJ Avi G †gvU gvb‡K eÜb we‡qvRb 
kw³ e‡j| 

AZGe †Kvb Aby‡Z 1 †gvj wbw ©̀ó cÖK…wZi hZ¸‡jv eÜb Av‡Q Zvi me¸‡jv fvO‡Z †h kw³ jv‡M Zvi Mo 
gvb‡K eÜb kw³ e‡j| Avevi GK †gvj Abyi wbw ©̀ó cÖK…wZi cÖ‡Z¨KwU eÜb‡K Avjv`v Avjv`vfv‡e 
fvO‡Z †h kw³ jv‡M Zvi gvb‡K eÜb we‡qvRb kw³ e‡j| 

 

mvims‡ÿc 

● Gb_vjwci (H) msÁv wb‡Pi mgxKi‡Yi mvnv‡h¨ †`qv hvq|  

 H = U + PV 

 U AšÍt ’̄ kw³, P wmm‡U‡gi Pvc I V Gi AvqZb w ’̄i Pv‡c miveivn Kiv ev †kvwlZ Zvc 
Gb_vjwci cweZ©‡bi (∆H) mgvb : ∆H = q

p
 | 

Avevi ∆n = n
f
  - n

i
  = M¨vmxq e Í̄zi †gvj msL¨vi cwieZ©b 

 R, M¨vm aªæeK, T ‡Kjwf‡b cÖKvwkZ cwieZ©bKv‡ji w ’̄i ZvcgvÎv| 

● Zv‡cvrcv`x (Exothermic) ZvcgvÎv cwieZ©‡b wmm‡Ug Dò nq, †mLv‡b DØ„Ë Zvc kw³ mwi‡q 
†bqv hvq| G cwieZ©b eySv‡Z '∆H' = -X KJ' †jLv nq| A_©vr 'X' KJ Zv‡ci Drcv`b n‡q‡Q| wKšÍz 
ZvcMÖvnx (endothvinie) cwieZ©‡b wmm‡Ug kxZj nq| GLv‡b Zvckw³ miveivn‡i cÖ‡qvRb| G cwieZ©b 
eySv‡Z '∆H = Y KJ' †jLv nq| GLv‡b 'Y' KJ Zvc miveivn Kiv n‡q‡Q| 

 e Í̄zi ÷¨vÛvW© (standard) Ae ’̄v 25ºC Zv‡c Ges 1tm Pv‡c Zvi ’̄vqx iƒc| GB ’̄vqx iƒ‡ci e Í̄zi 
cwieZ©‡bi d‡j cwiewZ©Z ’̄vqx iƒc wewkó e Í̄z m„wói Rb¨ †h Gb_vjwci cwieZ©b ZvB n‡”Q mswkøó 

wmm‡U‡gi ÷¨vÛvW© Gb_vjwc| ∆Hφ ’̄vqxiƒc †_‡K GK †gvj e ‘̄ MwVZ n‡Z †h Gb_vjwci cwieZ©b Zv 

e ‘̄wUi ÷¨vÛvU© MVb Gb_vjwc (enthalpy of formation) ∆
f
H
φ| G iKg ÷¨vÛvW© `nb Gb_vjwc 

(enthalpy of combustion) ∆
c
H
φ
, ÷¨vÛvW© wewµqv Gb_vjwc (enthalpy of reaction) ∆

r
H
φ
, ÷¨vÛvW© 

ev®úxfeb Gb_vjwc ∆
vap

H
φ
, ÷¨vÛvW© ª̀eY Gb_vjwc (enthalpy of solution) ∆

c
H
φ | ª̀eY Gb_vjwc 

ª̀ve‡Ki cwigv‡Yi Dci wbf©i K‡i e‡j, cvwbi ( ª̀ve‡Ki) cwigvY D‡jøL Ki‡Z nq| G Rb¨ cÖvwšÍK ev 

Amxg jNyZvq GK †gvj e ‘̄i ª̀eY Gb_vjwc, ∆
sol

H
φ D‡jøL Kiv nq| 

● Gb_vjwci cwieZ©bmn wewµqK I Drcbœ ª̀e¨ mg~‡ni Ae ’̄v D‡jøL K‡i †h mgxKiY †jLv nq 
Zv‡K ZvcivmvqwbK mgxKiY (Thermochemical equation) ejv nq| 
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cv‡VvËi g~j¨vqb 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| †Kvb K_vwU mwVK? 
 (K) w ’̄i Pv‡c †kvwlZ Zvc wmm‡U‡gi Gb_vjwc e„w×i mgvb| 
 (L) w ’̄i Pv‡c †kvwlZ Zv‡ci m‡½ wmm‡U‡gi Gb_vjwci †Kvb m¤úK© bvB| 
 (M) w ’̄i AvqZ‡b †kvwlZ Zvc wmm‡U‡gi Gb_vjwc e„w×i mgvb| 
 (N) Gb_vjwci m‡½ wmm‡U‡gi Zv‡ci †Kvb m¤úK© bvB| 

2| w ’̄i ZvcgvÎvq Gb_vjwci cwieZ©b AšÍt ’̄ kw³i cwieZ©b mgvb n‡e hLb wewµqK mg~‡ni †gvj 
msL¨v- 

 (K) Drcbœ ª̀e¨vw`i †gvj msL¨vi AwaK n‡e| 
 (L) Drcbœ M¨vmxq ª̀e¨vw`i †gvj msL¨vi mgvb n‡e| 
 (M) Drcbœ ª̀e¨vw`i †gvU †gvj msL¨vi mgvb n‡e| 
 (N) GKwU c~Y© msL¨v wnmv‡e MY¨ n‡e| 

3| †Kvb wewµqv †_‡K ∆H
300

  = -45.7 KJ cvIqv †Mj- 

 (K) wewµqvwU bvwZkx‡Zvò (L) wewµqvwU ZvcMÖvnx 
 (M) wewµqvwU Zv‡cvrcv`x (N) wewµqvwU Aev Í̄e 

4| MCO
3
(s)  +2HCl(aq) → MCl

2
(aq)  + CO

2
(g)  + H

2
 O(l); ∆H

300
  = -260 KJ wewµqvwU wel‡q 

†Kvb K_vwU mwVK? 
 (K) GUv †Kvb wewµqv n‡Z cv‡i bv| 
 (L) GUv GKwU Zvc ivmvqwbK mgxKiY| 
 (M) wewµqvwU NUv‡Z n‡j 260 KJ Zvc miveivn Ki‡Z n‡e| 
 (N) ixwZ weiæ× c×wZ‡Z mgxKiYwU †jLv| 

5| H
2
(g)  I O

2
(g)  h_vµ‡g nvB‡Wªv‡Rb I Aw·‡R‡bi ÷¨vÛvW© Ae ’̄v eySvq| nvB‡Wªv‡Rb I 

Aw·‡Rb wewµqv K‡i cvwb, H2O(l) Drcbœ Ki‡j ∆
r
 Hφ wbf©i K‡i| 

 (K) nvB‡Wªv‡Rb ∆
r
 Hφ Gi Dci| 

 (L) Aw·‡R‡bi ∆
f
 Hφ Gi Dci| 

 (M) nvB‡Wªv‡Rb I Aw·‡R‡bi Df‡qi ∆
f
 Hφ Gi Dci| 

 (N) H
2
 O(l) Gi  ∆

f
 Hφ Gi Dci| 
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cvV 3: ZvcivmvqwbK m~Îvejx (Thermochemical Laws) 
 

kw³i Awebk¦iZvi K_v g‡b †i‡LB Gb_vjwci wewfbœ †ÿ‡Î cwieZ©b D‡jøL Kiv n‡q‡Q| Zvcimvq‡bi 
wZbwU m~Ît 

(1) j¨v‡fvwk‡q-jvcøvm (Lavoisier-Laplace) m~Î 

(2) †n‡mi (Hess's) m~Î 

(3) Kvik‡di (Kirchhoffs') m~Î 

 
cÖ_g I wØZxq m~Î ỳBwUi kw³i Awebk¦iZv wbf©i| 

 
D‡Ïk¨: 

G cvV †k‡l 

● ZvcivmvqwbK m~Îvejx eY©bv Kiv hv‡e| 
● Gb_vjwci Dci ZvcgvÎvi cÖfve e¨vL¨v Kiv hv‡e| 

 

7.3.1: j¨v‡fvwk‡q jvcøv‡mi m~Î| 

j¨v‡fvwk‡q I jvcøvmB me©cÖ_g Zvcimvq‡bi cwieZ©‡bi cwigvc K‡ib| G m~ÎwU wb‡Pi D`vniY w`‡q 
eySv‡bv hvq: 

H
2
(g)  + Br

2
(g)  → 2HBr(g);   ∆

f
 Hφ = -36.4KJ/mol  

Avevi, 2HBr(g) → H
2
(g)  +Br

2
(g);   ∆

f
 Hφ = +36.4KJ/mol  

nvB‡Wªv‡Rb I †eªvwg‡bi wewµqvq GK †gvj nvB‡Wªv‡Rb †eªvgvBW, HBr(g) Drcv`b Kv‡j †h cwigvY Zvc 
cvIqv hv‡e (∆H) GK †gvj HBr(g) †K nvB‡Wªv‡Rb I †eªvwg‡b cwiYZ Ki‡Z n‡j GKB cwigvY Zvc 
mieivn (+∆H) Ki‡Z n‡e| 

AviI GKwU D`vniY MgCO
3
(s)  Gi Zvcxq wefvRb (Thermal decomposition) Ges MgO(s) I 

CO
2
(g)  Gi wewµqvi MVb : 

MgCO
3
(s)  →  MgO(s) + CO

2
(g);   ∆

r
 Hφ = +100.6 KJ .... .... ..... .... ...  (7.20) 

MgO(s) + CO
2
(s)  →  MgCO

3
(s);   ∆

r
 Hφ = -100.6 KJ ..... ..... .... .... .... (7.21) 

MgCO
3
(s)  †K DËß K‡i MgO(s) Ges CO

2
(g)  †c‡Z †h cwigvY Zvc jvM‡e GKB Ae ’̄vq MgO(s) 

I CO
2
(s)  Gi wewµqvi gva¨‡g MgCO

3
(s)  Drcbœ Ki‡j mgcwigvY Zvc wd‡i cvIqv hv‡e| 
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A_©vr GKwU wewµqv †hgb (7.20), Ki‡Z hw` Zvc miveivn Ki‡Z nq Zv‡Z Drcbœ ª̀e¨vw` wewµqv K‡i 
c~‡e©i wewµqK, mgxKiY (7.21), Drcbœ Ki‡j G wewµqvwU Zv‡cvrcv`x n‡e| wewµqvi GKB Ae ’̄v eRvq 
ivL‡Z cvi‡j Zv‡ci cwigvY mgvb _vK‡e| j¨v‡fvwk‡qjvcøv‡mi m~‡Îi GUvB gg©K_v| Gu‡`i fvlvq m~ÎwU 
n‡e 

Ò†Kvb †hŠM‡K wefvRb K‡i †gŠ‡j cwiYZ Ki‡Z †h cwigvY Zv‡ci mieivn cÖ‡qvRb H †gŠj¸‡jv †_‡K 
†hŠMwU‡K MVb Ki‡Z GKB cwigvY Zvc Drcbœ n‡eÓ| 

C(s) + O
2
(g)  → CO

2
(g)   ∆

f
 Hφ = -393.5 KJ  ..... ..... .... .... .... (7.22) 

hw` CO
2
(g)  †K wefvRb K‡i C(s) I O

2
(g)  Drcbœ Kiv m¤¢e nq Zvn‡j 

CO
2
(g)  → C(s) + O

2
(g)                     ∆

decomp
 Hφ  = +393.5KJ ..... ..... .... .... .... (7.23) 

∆
decom

 Hφ  n‡”Q CO
2
(g)  Gi ÷¨vÛvW© wefvRb (decomposition) Gb_vjwc| (7.22) mgxKi‡Y ∆

f
 Hφ  

= ∆
f
 Hφ  aiv hvq| KviY MgCO

3
 †hŠMwU MgO I CO

2
 †_‡K Drcbœ n‡q‡Q| 

 
7.3.2 †n‡mi m~Î| 

G m~ÎwU Zvc mgwói wbZ¨Zv (ev w ’̄i _vKv) m~Î (Law of constant heat summation) bv‡gI cwiwPZ| 
m~ÎwU G fv‡e ejv hvq: 
†h wewµqv GK av‡c wKsev GKvwaK av‡c NU‡Z cv‡i Zvi GK av‡c NUvKv‡j ÷¨vÛvW© Gb_vjwc GKvwaK 
av‡c NUv ÷¨vÛvW© Gb_vjwc mg~‡ni mgwó| 
mvaviYfv‡e, aiv hvK, 

A → P ∆Hφ
 
 
= -36 KJ 

A → B ∆H
φ

1  = - 60 KJ 

B → P  ∆H
φ

2  = + 24 KJ 

†n‡mi m~Îvbyhvqx, ∆Hφ
1
  + ∆H

φ
2
  

   = -60 KJ + 24 KJ 

   = -36 KJ 

C(s) Kve©b †_‡K CO
2
(g)  Gi Drcv`b GKwU cÖK…Z D`vniY|  

wewµqvwU GKav‡c  C(s) + O
2
(g)  → CO

2
(g)   ∆

f
 Hφ = -393.5 KJ  

ev, ỳB av‡c 

 C(s) + 
1

2
 O
2
(g)  → CO(g)  ∆

f
H
φ
,CO = - 110.5 KJ 

 CO(g) + 
1

2
 O
2
  → CO

2
(g)   ∆

f
H
φ
CO

2
 = - 283.0 KJ 

∴ ∆
f
 Hφ = ∆Hφ

f
  CO + ∆Hφ

f
  CO

2
 = -110.5-283 = -393.5 KJ 
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G m~‡Îi wfwË Kvk©‡di mgxKiY| G mgxKi‡Yi mvnv‡h¨B m~ÎwU wee„Z nq| Gb_vjwci Dci Zv‡ci cÖfve 
wbY©qB mgxKiYwUi D‡Ïk¨ Kvk©‡di mgxKiY 

 ∆
r
 H
φ
2 = ∆r H

φ
1 + ∆ rCpT

2

T
1

∫ dT)  .... .... .... .... .... .... ... (7.24) 

GLv‡b ∆
r
 H
φ
2
  T

2
 †Kjwfb ZvcgvÎvq wewµqv Gb_vjwc| GKBfv‡e ∆

r
 H
φ
1
  T

1
  ZvcgvÎvq Gi 

Gb_vjwc| C
p
  w ’̄iiƒ‡c †gvjvi ZvcMÖnxZv (Heat capacity)| GK †gvj M¨v‡mi ZvcgvÎv w ’̄iPv‡c GK 

wWwMÖ evov‡Z †h Zv‡ci cÖ‡qvRb nq ZvB H M¨v‡mi C
p
  w ’̄i Pv‡c cÖ‡qvRbxq Zvc q

p
; 

∆H Gi mgvb (q
p
  = ∆H)∆

r
 C
p
  = C

p
  (Drcbœ ª̀e¨) - C

p
  (wewµqK ª̀e¨) 

Ges q
p
  = ∆T × C

p
  × n (n = †gvj msL¨v) ..... ..... ..... .... ..... ..... ..... ....  (7.24)  

GB mgxKi‡Yi wZbwU iƒc n‡Z cv‡i: 

(i) hw` ∆C
p
  = 0 nq Zvn‡j 

 ∆
r
 H
φ
2
   =  ∆

r
 H
φ
1
   | A_©vr Gb_vjwci Dci ZvcgvÎvi †Kvb cÖfve bvB| 

 
(ii) hw` Cp w ’̄i _v‡K, Zvn‡j (7.24) mgxKiYwU wb‡Pi iƒc †bq 

 ∆
r
 H
φ
2 = ∆rH

φ
1 + ∆rCp (T2 - T1) ..... ..... ..... .... ..... ..... ..... .... (7.25) 

e Í̄zZ wKQy mxgvi g‡a¨ A‡bK wewµqvi C
p
  w ’̄i _v‡K Ges (7.25) mgxKi‡Yi mvnv‡h¨ Gb_vjwci Dci 

ZvcgvÎvi cÖfve wbY©q Kiv hvq| 

(iii) ∆
r
 C
p
  ZvcgvÎvi Dci wbf©i Ki‡j Gb_vjwci Dci ZvcgvÎvi cÖfve (7.24) mgxKi‡Yi mvnv‡h¨ 

wbY©q Ki‡Z n‡e| 

mvaviYZ C
p
  Gi m‡½ ZvcgvÎvi m¤úK© wb¤œiƒc 

C
p
  = a+bT+CT

2
  .... ..... ..... ..... ..... ..... .... .... (7.26) 

GB wZb c‡`i mgxKiYwU †_‡K 273-1500 k ZvcgvÎvq C
p
  Gi †h gvb cvIqv hvq Zv cixÿv K‡i wbY©xZ 

gv‡bi 0.5% Gw`K †mw`K nq| a, b I c Gi gvb G‡KK wewµq‡Ki I cÖ‡Z¨K Drcbœ ª̀‡e¨i Rb¨ wbw ©̀ó| 
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7.3.3 (i) ZvcivmvqwbK m~Î wfwËK wKQy mgm¨v I Zvi mgvavb| 

H
2
(g)  + I

2
(s)  → 2HI(g)  ∆Η = +53 KJ (at 298K) 

GK †gvj HI(g) †K wefvRb Ki‡j wK cwigvY Zvc cvIqv hv‡e? 
mgvavbt  

Dc‡ii mgxKiY Abyhvqx 2×∆
f
 Hφ = +53.0 KJ| cÖwZ †gvj HI(g) MV‡bi Rb¨, ∆

f
 H
φ
 = +26.5 KJ  

myZivs GK †gvj HI(g) wefvRb Ki‡j ∆
r
 H
φ
 = +26.5 KJ n‡e A_©vr 26.5 KJ Zvc Drcbœ n‡e| 

(ii) Abv ª̀© (anhydrous) Kcvi mvj‡dU (CuSO
4
(s) ) I Kcvi mvj‡d‡Ui †Kjv‡mi (CuSO

4
 .5H

2
 O) 

ª̀eY Gb_vjwc h_vµ‡g- 66.4 KJ Ges +11.7 KJ| Abv ª̀© Kcvi mvj‡dU †_‡K Kcvi mvj‡dU †Kjvm 
MV‡bi Gb_vjwc wbY©q Ki| 
mgvavb : 

CuSO  (s) >4 2CuSO  .  H  O (s)5

CuSO  (aq)4

∆Η ∆Η 2

4

∆Η1

 
∆H = ∆H1 + ∆H2  

− 66.4 KJ = ∆Η
1
 +11.7 KJ      ∴ ∆Η

1
 = 78.1 KJ   

A_©vr †gvj Abv ©̀ª Kcvi mvj‡dU †_‡K GK †gvj Kcvi mvj‡d‡Ui †Kjvm (CuSO
4
 .5H

2
 O) ˆZix Kv‡j 

78.1 KJ Zvc cvIqv hvq| 

CuSO4(s) + 5H2
O(l) → CuSO4.5H2

 O ∆
f
 H
φ  = −78.1 KJ  

(iii) wb‡Pi wewµqvi Rb¨ ∆C
p
  = 40.0 + 5 ∞ 10

-3
 T JK

-1
  (298-498 K ZvcgvÎvi Rb¨)| 

M
2
(g)  +X

2
(g)  → 2MX(g) ∆

f
 H

φ
300

  = -25.0 KJ/mol 

400K ZvcgvÎvq MX(g) Gi MVb Gb_vjwc wbY©q Ki| 

Avgiv Rvwb ∆Η2 = ∆Η1 + ∆CpdT
T2

T1

∫   

 = ∆Η1 + a∆Τ + 
1
2∆Τ

2  (hw` C
p
  = a +bT nq) 

cÖkœvbymv‡i, ∆Η(400) =∆Η
1
 +40 ∞ 100 +

5
2 (400

2 − 3002) × 10
-3
  

 = -25000 + 4000 +175 J 

 = -25.0 + 4.0 +0.2 KJ = - 20.8 KJ 

400K ZvcgvÎvq, ∆
f
Η

400

φ  = −20.8ΚJ|         ∆Η1 = ∆f H300

φ
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mvims‡ÿc 
Zvc imvq‡bi wZbwU K_v D‡jøL Kiv n‡q‡Q| 
● G‡`i GKwU j¨v‡fvwk‡q jvcøv‡mi m~Î| Gi mvigg© GKwU wewµqv †hfv‡e N‡U Zv hw` D‡ëv w`‡K 

NUv‡bv hvq Zvn‡j Gb_vjwci gvb wVKB _vK‡e ïay Gi wPý, cwRwUf n‡j wb‡MwUf Ges wb‡MwUf 
n‡j cwRwU‡f cwiewZ©Z n‡e| 

● Ab¨wU †n‡mi m~Î| †h wewµqv GK av‡c nq Zv GKvwaK av‡cI n‡Z cv‡i| GK av‡c wewµqv m¤úbœ 
nIqv‡Z †h Gb_vjwc, Zv wewfbœ av‡ci Gb_vjwci mgwó n‡e| GUv‡K ejv nq Zvc mg~‡ni mgwó 
w ’̄i _vKv| 

● Z…Zxq m~ÎwU Kvk©‡di mgxKiY w`‡q cÖKvk Kiv nq| GB m~ÎwU Gb_vjwci Dci ZvcgvÎvi cÖfve 
eY©bv K‡i| ∆C

p
(C
p
(p)-C

p
(r))  wewµqK mg~‡ni (C

p
(r)  I Drcbœ ª̀e¨vw`i (C

p
(p) ) †gvjvi Zvc 

aviY ÿgZvi cv_©‡K¨i Dc‡iB Zv‡ci G cÖfve wbf©i K‡i †hgb (i) ∆C
p
  = 0 n‡i Gb_vjwci 

Dci Zv‡ci †Kvb cÖfve _vK‡e bv| (ii) w ’̄i _vK‡j Gb_vjwci cv_©K¨ ∆C
p
 ∞∆Τ Gi Dci wbf©i 

Ki‡e| A‡bK wewµqvi †ejvqB ∆C
p
  †ek wKQy ZvcgvÎv Ry‡o w ’̄i _v‡K| (iii) ∆C

p
  ZvcgvÎv 

wbf©i n‡j (7.24) mgxKiY e¨envi K‡i Gb_vjwci Dci ZvcgvÎvi cÖfve wbY©q Ki‡Z n‡e| 

 
cv‡VvËi g~j¨vqb 

1| H
2
(g)  + Br

2
(g)  → 2HBr(g) ∆Η = −72.8 KJ 

GK †gvj nvB‡Wªv‡Rb †eªvgvBW‡K wefvRb Ki‡Z †h Zvc mieivn Ki‡Z n‡e Zv n‡”Q 
 (K) 72.8 KJ (L) 0 KJ (M) 36.4 KJ (N) 82.7 KJ 

(2) GKwU wewµqv GK av‡c m¤ú~Y© Ki‡Z 300 KJ  Zvc cvIqv hvq| wewµqvwU (a) → (b) → (c) av‡ci 
gva¨‡gI m¤úbœ Kiv hvq| (a) → (b) †h‡Z 100 KJ Zvc mieivn Ki‡Z nq| wKšÍz (b) → (c) 
†h‡Z cÖPyi Zvc Drcbœ nq| G Zv‡ci cwigvY 

 (K) 200 KJ  (L) 300 KJ (M) 600 KJ (N) 800 KJ 

(3) hw` wewµqK I Drcbœ ª̀e¨vw`i †gvjvi ZvcMÖvwnZv (∆C
p
 ) k~b¨ nq Zvn‡j 

 (K) wewµq‡Ki Gb_vjwc Drcbœ ª̀‡e¨i Gb_vjwci AwaK n‡e| 
 (L) weµqK I Drcbœ ª̀‡e¨i Gb_vjwci mgvb n‡e| 
 (M) Gb_vjwc ZvcgvÎv wbf©i n‡e| 
 (N) Drcbœ ª̀‡e¨i Gb_vjwc wewµq‡Ki Gb_vjwci AwaK n‡e 

(4) Zvc mgwói wbZ¨Zv m¤̂‡Ü ejv n‡q‡Q 
 (K) Kvik‡di m~‡Î  (L) †Zgb †Kvb m~Î bvB  (M) jvcøv-j¨v‡fvwk‡qi m~‡Î  (N) †n‡mi m~‡Î 

(5) Abv ª̀© CuSO
4
  †K ª̀exf‚Z Ki‡Z me‡P‡q †ekx Zvc Drcbœ n‡e †h av‡c Zvn‡jv  

 (K) CuSO
4
(s)   → CuSO

4
(aq)  (L) CuSO

4
(s)  → CuSO

4
 .5H

2
 O(s),  

 (M) CuSO
4
(aq) , → CuSO

4
 .5H

2
 O  (N) CuSO

4
 ª̀exf‚Z nevi m‡½ Zv‡ci †Kvb m¤úK© bvB| 
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cvV 4 wewfbœ Zvc ivmvqwbK cwigvc I wbY©qvw` 

 
D‡Ïk¨ 

GB cvV †k‡l 

● †n‡mi m~‡Îi cÖ‡qvM †ÿÎ eY©bv Ki‡Z cvi‡eb| 
● wewfbœ cwieZ©‡bi Gb_vjwc wbY©q Ki‡Z cvi‡eb| 
● ZvcivmvqwbK cwigvc Ki‡Z cvi‡eb| 

 

7.4.1: †n‡mi m~Î e¨vL¨vi Rb¨ Gb_vjwc wPÎ  

Kve©b (MÖvdvBU) m¤ú~Y© fv‡e 
`nb Ki‡j CO

2
(g)  Drcbœ nq 

2C(s) + 2O
2
(g)   → 2CO(g) 

∆Η f (co)

φ
= 2×∆H

φ
 

= CO
2
(g)  Gi ÷¨vÛvW© MVb 

Zvc × 2 

= -393.5×2 

GwU GK av‡c wewµqv m¤úbœ 
K‡i| 

2C(g) + 2O (g)

2C(s) +2O  (g)

∆Η = −566.0

KJ

2CO  (g)

2∆Η 
= −221.0

1 iJPk  

KmKâ~J 

xŒjú

(T)

(U)

∆Η 
= −787.0

2

2

2

2

1

KJ

KJ 3

 

wPÎ 7.5 Gb_vjwc wP‡Îi mvnv‡h¨ †n‡mi m~‡Îi e¨vL¨v 

 

Avevi (K) av‡c 

2C(s) + O
2
(g)  → 2CO(g) 

∆H
1
  = -221.0 KJ 

∆H
1
  = 2×∆

f
H

φ
(CO) ................... = 2×110.5 KJ 

(L) av‡c,  

2CO(g) + O
2
(g)  → 2CO

2
(g)    

∆H
2
  = -566.0 KJ 

∆Η f (co)

φ
 = ∆H1 + ∆H2 

1 av‡c 
wewµqv 
m¤úbœ 

G
b
_
vj

wc
 (
K
J)
 

(K) 

(L) 
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7.4.2: †n‡mi m~‡Îi mvnv‡h¨ wewµqvi Gb_vjwc 

†`Iqv Av‡Q  S(s) + O
2
(g)  → SO

2
(g)  ∆

f
 H
φ
  = −296.8 KJ .... .... .... .... .... (1) 

2SO
3
(g)  → 2SO

2
(g) +O

2
(g)  ∆Η = + 198.0KJ .... .... .... .... .... (2) 

Gi wfwË‡Z 2S(s) + 3O
2
(g)  → 2SO

3
(g)  wewµqvi Gb_vjwc wnmve Ki‡Z n‡e| 

2SO
2
(g)  +O

2
(g)  → 2SO

3
  ∆H = -198KJ .... .... .... .... .... (3) 

wnmv‡e †jLv hvq| 

(i) †K 2 w`‡q ¸b K‡i (3) Gi mv‡_ †hvM Ki‡j 

2S(s) + 2O
2
(g)  → 2SO

2
(g)   ∆H = -593.6 KJ 

2SO
2
(g) +O

2
(g) → 2SO3(g)  ∆H = -198.0 KJ 

 ____________________________________________________________________________________________________________________________________________  

∴ 2S(s) + 3O
2
(g)  → 2SO

3
(g);  ∆H = -791.6 KJ 

 
7.4.3: wewµqvi ÷¨vÛvW© Gb_vjwc 

wewµqvi ÷¨vÛvW© Gb_vjwc Drcbœ ª̀e¨ I wewµq‡Ki ÷¨vÛvW© MVb Gb_vjwc †_‡K wn‡me Kiv hvq| 
D`vniY wnmv‡e nvB‡Wªv‡Rb †K¬vivB‡Wi m‡½ A¨v‡gvwbqvi wewµqv †bIqv †h‡Z cv‡i| 

NH
3
(g)  + HCl(g) → NH

4
 Cl(s) 

∆
r
 H
φ
 = ∆

f
H
φ
 (NH

4
Cl)− ∆

f
H
φ
 (ΝΗ

3
) −  ∆

f
H
φ
(HCl(g))  

 = -314.4 - (-46.1-92.3) 

 = -176.0 KJ 

 

7.4.4: ÷¨vÛvW© eÜb we‡qvRb Gb_vjwc 

÷¨vÛvW© eÜb we‡qvRb Gb_vjwc (standard bond dissociation enthalpy) n‡”Q H Zvc kw³ hv †kvwlZ 
n‡q GK †gv‡j Dcw ’̄Z cÖwZwU wØcigvYyK AYyi cigvYy ỳBwU c„_K K‡i †dj‡Z cv‡i| †hgb nvB‡Wªv‡Rb 
†K¬vivB‡Wi we‡qvRb (dissociation) 

HCl(g) → H(g) + Cl(g)  ∆H
φ
 = 429.7 KJ mol

-1
  

ZvB nvB‡Wªv‡Rb †K¬vivB‡Wi ÷¨vÛvW© eÜb (H-Cl) we‡qvRb Gb_vjwc n‡”Q 429.7 KJ mol-1  GB gvbwU 
eY©vjxwgwZi mvnv‡h¨ AwZ m~²fv‡e cwigvc Kiv hvq| 
 
7.4.5| ÷¨vÛvW© eÜb Gb_vjwci Mo (Average standard bond enthalpy): 
÷¨vÛvW© eÜb Gb_vjwci Mo n‡”Q AvbygvwbK gvb| wg‡_‡bi D`vniY †bIqv hvq| wg‡_‡bi C-H eÜb 
fv½v Avi CH3.CH3 †_‡K nvB‡Wªv‡Rb AcmviY GK K_v bv| wg‡_b‡K m¤ú~Y© we‡qvwRZ Ki‡j cvIqv 
hvq| 
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CH
4
(g)  → C(g) + 4H(g) ∆H

φ = +1662 KJ/mol  

÷¨vÛvW© Gb_vjwci GB gvb‡K PviwU eÜ‡bi g‡a¨ mgfv‡e e›Ub Ki‡j C-H eÜ‡bi Mo gvb nq 416 KJ 

mol
-1
 ,| GB gvb‡K C-H eÜ‡bi Mo eÜb Gbv_vjwc ejv nq| mvaviYZ cixÿvi gva¨‡gB GB gvb wbY©q 

Kiv nq| 

 
7.4.6 eib-†nevi Pµ (The Born-Habr cycle) 

AvqwbK †hŠM MV‡bi ÷¨vÛvW© Gb_vjwc wbY©‡q †n‡mi m~‡Îi cÖ‡qv‡Mi GKwU c×wZ n‡”Q eib-†nevi Pµ| 
†mvwWqvg I †K¬vwi‡bi wewµqvi d‡j †mvwWqvg †K¬vivBW Drcbœ nIqvi welqwU we‡ePbv Kiv hvq| ev Í̄‡e 
G c‡_ wewµqv bv n‡jI wewµqwU‡K wb‡Pi avc Abyhvqx NwUZ e‡j a‡i †bIqv hvqt 

 

1| †mvwWqv‡gi ev¯úfeb 

Na(s) → Na(g) ∆
s
 Hφ = 

D×©cvZb ev ev®úxfeb Gb_vjwc 

2| †mvwWqv‡gi AvqwbZ nIqv 

Na(g) → Na
+
(g)  +e 

∆
1
H
φ
   = †mvwWqv‡gi AvqwbZ nevi ÷¨vÛvU© 

Gb_vjwc 

3| †K¬vwib †hŠ‡Mi we‡qvRb 

1

2
  Cl

2
(g)  → Cl(g) 

∆DHφ = 
1

2
 (†K¬vwib †hŠ‡Mi ÷¨vÛvU© we‡qvRb 

Gb_vjwc) 

4| †K¬vwib cigvYyi AvqwbZ nIqv 

Cl(g) +e
-
  → Cl-(g)  

∆
E
 Hφ = †K¬vwi‡bi B‡jKUªb Avmw³ 

Na(g)+e+Cl(g)

Na(g)+Cl (g)

Na(g)+  Cl (g)

Na(s)+  Cl  (g)

Na(g)+Cl (g)

NaCl(s)

 ßvw ImÝJ

k´go ImÝJ

∆ Η

∆ Η

∆ Η

1

2

+ -

-+

2

2

φ

φ

φ
s

f

∆ Η
φ

∆ Η
φ

1

I

2
1

2

L

∆ Η
φ

E

 

wPÎ: 7.6 

5|  Avqb mg~‡ni g‡a¨ wewµqv  Na
+
(g)  + Cl

-
(g)  → NaCl(s) ∆

L
 Hφ = ÷¨vÛvU© j¨vwUb Gb_vjwc 

AvqwbK †hŠM MVb Dc‡ii ch©vqµwgK av‡c m¤úbœ nq e‡j aiv hvq| GB avc mg~‡ni wewfbœ ∆Hφ  Gi 

m‡½ wb¤œiæc (7) (i) ∆
s
Hφ| GK †gvj †mvwWqvg cigvYy ev®úvwqZ Ki‡Z †h Zvc mieivn Ki‡Z nq| 

(ii) ∆
I
Hφ| GK †gvj M¨vmxq †mvwWqvg cigvYy †_‡K GK †gvj B‡jKUªb AcmviY Ki‡Z †h cwigvY Zvc 

mieivn Ki‡Z nq| 

†kl Ae ’̄v 

cÖ_g Ae ’̄v 



imvqb 

BDwbU mvZ   c„ôv ◗ 189 

(iii) ∆
D
 H
φ
 | GK †gvj †K¬vwib cigvYy‡K we‡qvwRZ K‡i †K¬vwib cigvYy‡Z cwiYZ Ki‡Z mieivnK…Z 

Zvc kw³i cwigvY| 

(iv) ∆
E
 H
φ
 | GK †gvj †K¬vwib cigvYy GK †gvj B‡jKUªb MÖnY Kiv‡Z Gb_vjwci †h cwieZ©b| G 

Gb_vjwc wb‡MwUf KviY G cÖwµqvq Zvc kw³ Drcbœ nq| 

(v) ∆
L
 H
φ
 | M¨vmxq Avqb †_‡K GK †gvj †mvwWqvg †K¬vivBW MVb Ki‡Z †h Gb_vjwci cwieZ©b|   

∆
L
H
φ
 Gi gvb wb‡MwUf| KviY G cÖwµqvq Zvc kw³i Drcv`b N‡U| 

1 †_‡K 5 ch©šÍ avc¸‡jv‡K wPÎ 7.6 †`Lv‡bv n‡q‡Q| GB avc¸‡jvi Gb_vjwc cwieZ©‡b †n‡mi m~Î 
cÖ‡qvM Ki‡j Avgiv cvB- 

∆
f
 H
φ
 = ∆

s
Hφ + 

1

2
 ∆
D
 H
φ
 + ∆

I
Hφ + ∆

E
 H
φ
 + ∆

L
 H
φ
  

 = (+109+121+494-380-755) KJ mol
-1
  

 = -411 KJ mol
-1
  

MVb Gb_vjwc, ∆
f
 H
φ
 , cwigvc mnR n‡jI Ab¨vb¨ av‡ci Gb_vjwc wbY©q mnR bq| B‡jKUªb Avmw³ 

wbY©qB me‡P‡q KwVb| ei&Y-‡nevi P‡µi mvnvh¨ mvaviYZ B‡jKUªb Avmw³ wbY©q Kiv nq| 
 
7.4.7: Gb_vjwc wbY©‡qi Dcvq 

Gb_vjwc cwieZ©b wbY©‡q †h cvÎ e¨envi Kiv nq Zv‡K K¨v‡jvwiwgUvi e‡j| c~‡e© e¨eüZ Zv‡ci BDwbU 
K¨v‡jvwi †_‡KB K¨v‡jvwiwgUvi (Calorimeter) K_vUv G‡m‡Q| wkí †ÿ‡Î e¨env‡ii Rb¨ †evg 
K¨v‡jvwiwgUvi (bomb calorimeter) i‡q‡Q| 
cÖkgb Gb_vjwc wbY©q : (1) Kv‡Pi bvowbmn GKwU weKv‡ii IRb †bIqv n‡jv (m

1
 = 90.0g) 

(2) 200 ml 0.10 molL-1  NaOH ª̀eY K¨v‡jvwiwgUv‡i (Kv‡Pi weKvi) †bIqv n‡jv| K¨vjwiwgUviwU 
Bbmy‡jU (insulate) Kivi e¨e ’̄v K‡i ª̀e‡Yi ZvcgvÎv ch©‡eÿY Kiv n‡jv| ( t

1
= 30.0 C) 

(3) 21.0 ml 1.0 molL-1  HCl ª̀eY K¨v‡jvwiwgUv‡ii NaOH ª̀e‡Y ª̀æZ †hvM K‡i †b‡o K¨v‡jvwiwgUv‡ii 
_v‡g©vwgUv‡i m‡e©v”P Zvc †bIqv n‡jv (t

2
  = 31.2 C)| 

(4) K¨v‡jvwiwUgv‡ii IRb cybivq wb‡q ª̀e‡Yi fi wbY©q Kiv n‡jv (m
2
  = 212.0g): wnmve Kv‡Pi 

Av‡cwÿK Zvc = 668.8J/Kg 
ª̀e‡Yi Av‡cwÿK Zvc = 4180J/Kg 

cÖkgb Zvc = 0.090 ∞ 668.8 (31.2-30.0)+0.212∞4180(31.2-30.0) 

 = 1134J (GUv 200 ml 0.10 molL-1  ev 0.02 mol 

GK †gvj NaOH cÖkgb Zvc  = 1134×50 J 
 = 56.7 KJ 

∴ ÷¨vÛvW© cÖkgb Gb_vjwc = -56.7 KJ mol-1  
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mvims‡ÿc 
● †n‡mi m~‡Îi mvnv‡h¨ MVb Gb_vjwc Rvbv _vK‡j †h †Kvb wewµqvi Gb_vjwc wnmve Kiv hvq| 
● wewµqvi Gb_vjwc Rvbv _vK‡j wewµqvw ’̄Z ª̀e¨vw`i GKwUi ARvbv MVb Gb_vjwc wbY©q Kiv hvq| 
● †n‡mi m~‡Îi GKwU ¸iæZ¡c~Y© cÖ‡qvM c×wZ ei&b-†nevi Pµ| 
● A‡bK †ÿ‡Î K¨v‡jvwiwgUv‡ii mvnvh¨ wb‡q Gb_vjwc wbY©q Kiv hvq| 
 
cv‡VvËi g~j¨vqb 
mwVK DË‡ii cv‡k wUK wPý (√)w`b| 

1| K¨v‡jvwiwgUvi 
 (K) GKwU Zvcgvb hš¿ 
 (L) GKwU Zvcgv‡bi cvÎ 
 (M) e Í̄zi eY© cixÿvi hš¿ 
 (N) Zvcimvq‡bi m‡½ m¤úK©nxb 

2| A → P  ∆
r
 H
φ
  =.................. (Rvbv Av‡Q Ges GUv > 0) 

mZ¨ K_vwU n‡jv 
 (K) P Gi MVb Gb_vjwc Rvbv hv‡e bv 

 (L) P Gi MVb Gb_vjwc Rvbv hv‡e bv hw`I  A∆
r
 H
φ
  Rvbv _v‡K 

 (M) P Gi MVb Gb_vjwc  ∆
r
 H
φ
 Gi mgvb 

 (N) A I  P Gi MVb Gb_vjwc mgvb 

3| ei&b-†nevi Pµ †_‡K wØcigvYyK B‡jK‡UªvjvB‡Ui 
 (K) MVb Gb_vjwc wbY©q A‡cÿvK…Z mnR 
 (L) Gb_vjwci †Kvb avibv Kiv hvq bv| 
 (M) ª̀eY GbLvjwc wbY©q Kiv hvq| 
 (N) †Kvb Z_¨ cvIqv hvq bv| 

4| ÷¨vÛvW© eÜb Gb_vjwci Mo n‡”Q 
 (K) AvbygvwbK gvb 
 (L) ï× gvb 
 (M) k~b¨ 
 (N) Amxg 

5| 2HI(g) → H
2
(g)  + I

2
(s)  ∆H

φ
  = -26.5 KJ mol

-1
  n‡j 

 H
2
(g)  + I

2
(s)  → 2HI (g) Gi Rb¨ ∆Hφ  n‡e 

 (K) -53 KJ/mol 
 (L) (0) 
 (M) +26.5 KJ/mol 
 (N) +53 KJ/mol 
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P~ovšÍ g~j¨vqb 
 
mswÿß I iPbvg~jK cÖkœvejx 

1| D`vniY mnKv‡i wmm‡Ug I Zvi cwicvk¦© eywS‡q w`b| Db¥y³, e×z I AšÍwiZ wmm‡Ug ej&‡Z wK 
eySvq| wc÷b w`‡q Ave× GKwU wmwjÛv‡ii g‡a¨ Av`k© M¨v‡mi KvR Pvc-AvqZb KvR| 
MvwbwZKfv‡e K_vwUi h_v_©Zv cÖgvY Kiæb| 

2| cÖgvY Kiæb †h, w ’̄i AvqZb K…Z KvR Ges w ’̄i Pv‡c K…Z KvR h_vµ‡g AšÍt ’̄ kw³i I Gb_vjwci 
cwieZ©‡bi mgvb| GKwU M¨vmxq wmm‡U‡gi Gb_vjwci mv‡_ AšÍt ’̄ kw³i m¤úK© e¨vL¨v Kiæb| 

wb‡Pi wewµqvwUi AšÍt ’̄ kw³i KZ cwieZ©b n‡e? 

 2H
2
(g)  + O

2
(g)  → 2H

2
 O(l)      ∆H

φ
300

 = -571.7 KJ [ = -564.2 KJ] 

(3) †n‡mi m~Î wee„Z I e¨vL¨v Kiæb| ÷¨vÛvW© MVb I `nb Gb_vjwc wK? D`vniY mnKv‡i eywS‡q w`b: 

GKwU avZz M Gi QvB iO I mv`v is Gi eûiƒc Av‡Q| Aw·‡R‡bi m‡½ wewµqv K‡i Df‡qB MO2 
A·vBW Drcbœ K‡i| 

 M (mv`v) →  MO
2
(s)  ∆

f
 H
φ
  = -581 KJ 

 M (QvB )  → MO
2
(s)  ∆

f
 H
φ
  = -581 KJ 

 M (mv`v) → M (QvB) ∆H
φ
  = ? 

(4) cÖkgb Gb_vjwc Kv‡K e‡j? Rjxq ª̀e‡Y ÿv‡ii ª̀eY w`‡q cÖkgb Ki‡Z Gb_vjwc cwieZ©‡bi aviv 
Av‡jvPbv Kiæb| 

 Η
+
(aq)  OH

-
(aq)  → H

2
 O(l)  ∆H

φ
  = -57.3 KJ 

 AcOH(aq) + OH
-
(aq)  → AcO

-
(aq) +H

2
 O(l) ∆Hφ  = -52.0 KJ 

 AcOH(aq) → AcO
-
(aq)  + H

+
(aq)  ∆H

φ
  = ?                                     [ +5.3/ KJ)] 

 

(5) ª̀eY Gb_vjwc ej‡Z wK eySvq? ª̀e‡Yi jNyKi‡Yi m‡½ G Gb_vjwci †h m¤úK© Zv Av‡jvPbvi 
Kiæb| 

 90.0g IR‡bi GKwU Kv‡Pi K¨v‡jvwiwgUv‡i 200.0g cvwb wb‡q †`Lv †Mj Gi ZvcgvÎv 240C| 5.0g 

KNO
3
  ª̀exf~Z K‡i Gi ª̀eY Gb_vjwc ∆

sol
 H
φ
 = +34.9 KJmol

-1 
KNO

3
  cvIqv †Mj| 

KNO
3
  ª̀exf‚Z nIqvq ª̀e‡Yi ZvcgvÎv KZ n‡qwQj (Kv‡uPi Av‡cwÿK Zvc 668.8KJ/Rg Ges 

ª̀e‡Yi Av‡cwÿK Zvc 4180J/Kg) 

(6) ÷¨vÛvW© MVb Gb_vjwci ZvwjKv (ZvwjKv 1) e¨envi K‡i wb‡Pi ¸‡jv mgvavb Kiæb| 

 (K)  C
2
 H
5
 OH(l) + 3O

2
(g)  → 2CO

2
(g)  + 3H

2
 O(l) ∆H

φ
 = ?                                      

 (L)  C
10
 H
8
(s)  + 12O

2
(g)  → CO

2
(l) + 4H

2
 O(l)     ∆H

φ
 = 5153 KJ 

 b¨vc_vwj‡bi ∆
f
 H
φ
  wbY©q Kiæb| 
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(7) Gb_vjwc ej‡Z wK eySvq? 
(8) D`vniYmn Zvc Dtcv`x wewµqv I Zvcnvix wewµqvi msÁv wjLyb| 
(9) Zvc ivmvqwbK mgxKiY Kv‡K e‡j D`vniYmn wjLyb| 
(10) cÖgvb Kiæb w ’̄i Pv‡c wewµqv Zvc Gb_vjwci cwieZ©‡bi mgvb| 
(11) †n‡gi m~ÎwU D`vniYmn eY©bv Kiæb| 
(12) ª̀eY Zvc ej‡Z wK eySvq? 
(13) cÖkgb Zvc ev cÖkgb Gb_vjwc wK? 
(14) Zxeª A¤ø I Zxeª ÿviK ª̀e‡Yi cÖkmb Zvc me mgq w ’̄i _v‡KÑ D`vniYmn e¨vL¨v Kiæb| 
(15) g„ ỳ GwmW I Zxeª ÿviK ª̀e‡Yi cÖkgb Zvc w ’̄i bqÑ D`vnimYmn e¨vL¨v Kiæb| 
(16) NaOH I HF Gi cÖkgb wewµqvi Zvc w ’̄i gv‡bi †P‡q †ekx nq †Kb/ 
(17) eÜb kw³ ev eÜb Gb_vjwc I eÜY we‡qvRb kw³i D`vnimYn eY©bv Kiæb| 


