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fN!;sl l%shdj,sj, iu;=,s;;dj

fN!;sl l%shdj,s iuyrla msßlaiSfuka wmg iu;=,s;;dfõ we;s moaO;shl ,laIK jvd;a fyd|ska f;areï .;

yels h' ñka jvd;a yqremqreÿ moaO;s jkafka >k º øj" øj º jdhq" >k º jdhq wdÈ l,dm mßKduK

l%shdj,s h'

ò  >k – øj iu;=,s;;dj

fuys" úfYaIs; WIaK;ajhl § yd mSvkhl § øjHhl >k yd øj wjia:d iy-meje;aul fjhs' 1 atm mSvkfha

§ >k øjHhl øjdxlfha § >k º øj iu;=,s;;djla mj;S'

ksoiqkla f,i 273 K § (00C §) yd jdhqf.da,Sh mSvkfha § ̂ 1 atm, 101325 pa& c,fha >k – øj iu;=,s;;dj

we;s fjhs'

H
2
O

(l) º H
2
O

(s)

fuys øj c,h yd whsia tl u úg mj;S' ld,h;a iu`. whsiaj, yd c,fha ialkaOh fjkia fkdjk nj;a

WIaK;ajh ksh;j mj;akd nj;a fuys § wms ksÍlaIKh lruq' flfia fj;;a fï iu;=,s;;dj iaÓ;sl tlla

fkdfõ' >k – øj udhsfï § øj c,h wKq whsia iu`. .efgñka Bg wdikakj mj;sk w;r" whsia wKq

iuyrla øj l,dmhg ksoyia fõ' whsia yd c,fha ialkaOfha fjkila isÿ fkdjk w;r" jdhqf.da,Sh mSvkfha

§ yd 273 K WIaK;ajfha § whsia wKq" c, wKq njg yeÍfï yd c, wKq" whsia wKq njg yeÍfï YS>%;d iudk

fõ' whsia yd c,h iu;=,s;;dfõ mj;skafka iqúfYaI WIaK;ajhl § yd mSvkhl § nj meyeÈ,s h' jdhqf.da,Sh

mSvkh hgf;a § ´kEu ixY=oaO øjHhl >k yd øj l,dm iu;=,s;;dfõ mj;akd WIaK;ajh ta øjHfha

idudkH øjdxlh fyj;a idudkH ysudxlh f,i y`ÿkajkq ,efí' Wla; ksoiqfkys moaO;sh .;sl iu;=,s;;dfõ

mj;akd nj wmg fmfkk w;r" whsiaj, øjdxlfha § fyj;a c,fha ysudxlfha § whsia øj ùfï fõ.h c,h

ñ§fï fõ.hg iudk h' tfyhska whsiaj, yd c,fha m%udKh ksh; j mj;S' mSvkfha fjkia ùu;a iu`.

iu;=,s;;dj wdrïN jk WIaK;ajh fjkia jk nj ie,ls,a,g .; hq;= h'

ò  øj – jdIam iu;=,s;;dj

fuys § úfYaIs; WIaK;ajhla yd mSvkhla hgf;a § ixjD; moaO;shl" øjHhl >k yd jdIam wjia:d

iy-meje;aul fjhs' 1 atm mSvkhl § yd øjHhl ;dmdxlfha § øj-jdIam iu;=,s;;djla mj;’' ksoiqkla

f,i jdhqf.daa,Sh mSvkfha § yd 373 K (1000C) WIaK;ajfha § c,fha øj-jdIam iu;=,s;;dj mj;S'

H
2
O

(l) º H
2
O

(g)

ridhksl iu;=,s;;djh
Chemical Equilibrium
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fuys § tl u úg øjh yd jdIamh mj;S' ir, mÍlaIKhlska fuh wdo¾Ykh l< yels h' nefrdógrhla

iïnkaO lrk ,o f¾Å; úh<s fmÜáhla ;=< hï c, m%udKhla wvx.= Trf,daiq ùÿrejla ;nd WIaK;ajh

1000C g f.k tkq ,efí' fuys § mSvkudkfha ol=Kq ndyqfjys riÈh uÜgu fifuka by< ke`. wjidkfha

fkdfjkia j mj;S' tkï" fmÜáh ;=< mSvkh jeä ù ksh; w.hlg meñfKa' ;j o Trf,daiq ùÿrefõ we;s

c, mßudj wvq fõ' wdrïNfha § fmÜáh ;=< c, jdIam ke;; ke;fyd;a we;af;a b;d w,am m%udKhls' c,h

jdIam j;a u fmÜáh ;=< we;s jdhq l,dmhg c, jdIam tl;= ùu ksid ta ;=< mSvkh jeä fjhs' jdIamSNjk

YS>%;dj ksh; h' tfy;a c, jdIam" c,h njg >kSNjkh ùu ksid mSvkh jeä ùfï YS>%;dj ld,h;a iu`.

wvq fõ' wjidkfha Y+oaO jdIamSNjkhla isÿ fkdjk l,ays iu;=,s; ;;a;ajh ;yjqre fõ' iu;=,s;;d ;;a;ajh

t<fUk f;la jdhq l,dmfhka øj l,dmhg we;=¿ jk c, wKq ixLHdj jeä jk nj o tys § jdIamSNjk

fõ.h >kSNjk fõ.hg iudk jk nj o ñka .uH fõ'

iu;=,s;;dfõ §" fok ,o WIaK;ajhla hgf;a § c, wKqj,ska we;s flfrk mSvkh ksh; j mj;sk w;r th

c,fha iu;=,s;;d jdIam mSvkh ^fyj;a yqfola c,fha jdIam mSvkh& hkqfjka ye|skafõ' c,fha jdIam

mSvkh WIaK;ajh iu`. jeä fõ' fuys §" 1 atm mSvkhla yd ;dmdxlh hkqfjka ye`Èkafjk ,dlaIKsl

WIaK;ajhla hgf;a § øjHhl jdIam yd øj wjia:d iu.dñ j mj;S' ksoiqkla f,i( 1 atm mSvkfha § c,fha

;dmdxlh 1000C fõ' fï ;;a;aj hgf;a § jdIam h neyer ù fkdfha kï" øj c,h yd c, jdIam ^yqud,h&

hk fol u tlg mj;S'

ò  >k – jdIam iu;=,s;;dj

ixjD; n`ÿkla ;=< >k whäka iaj,amhla ;enQ úg u`o fõ,djlg miq n`ÿk oï meye;s jdIamhlska msÍ hk

w;r" ld,h;a iu`. j¾Kfha ;Sj%;dj jeä fõ' tla;rd ld,hlg miq j¾Kfha ;Sj%;dj ksh;j ;sfnk w;r"

fï wjia:dfõ § iu;=,s;;dj t<U we;' tkï" >k whäka W!¾Ojmd;kh fjñka whäka jdIamh idok w;r

>k whäka foñka whäka jdIamh >kSNjkh fõ' fï iu;=,s;;dj fufia oelaúh yels h'

I
2(s) º I

2(g)

ò  >k – >k iu;=,s;;dj

ixl%uK WIaK;ajh kue;s iqúfYaI WIaK;ajhla yd 1 atm mSvkhla hgf;a § >k iajNdjh tfia u ;sìh §

hï iaMálrEmS >khla f,i mj;akd øjHhla ta yd iuld,Skj mjkakd ;j;a iaMálrEmS iajrEmhlg

mßj¾;kh fõ kï th >k->k iu;=,s;;dj mj;S hehs lshkq ,efí' WodyrKhla f,i >k i,a*¾ tys

ixl%uK WIaK;ajfha § frdïniSh yd taldk;s iajrEm w;r iu;=,s;;dj m%o¾Ykh lrhs'

S^frdïniSh& º S^taldk;s&

ish¨ m%;sl%shl yd M, øj l,dmfha mj;skakd jQ ridhksl iu;=,s;;djlg øj l,dm iu;=,s;;djla hehs

lshkq ,efí' my; oelafjkafka WodyrKhls(
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jdhq l,dm yd øj l,dm iu;=,s;;d hk fol u fmdÿfõ iucd;Sh iu;=,s;;d hkqfjka ye`Èkafõ'
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ò  úIucd;Sh iu;=,s;;dj

ridhksl iu;=,s;;djl m%;sl%shl yd M, m%fNao fjka fjka l,dmj, mj;S kï tjekakla úIucd;Sh

iu;=,s;;djla fia y`ÿkajkq ,efí'

CaCO
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fïjdfha" m%;sl%shdj ixjD; n`ÿkla ;=< isÿ lrk ,oafoa kï iu;=,s;;d wjia:dj ia:dms; fõ'

m%;sl%shd m%udKh

K (Kc fyda jdhq l,dm m%;sl%shdj,g wod< Kp) 1g jvd fnfyúka jeä kï (tkï" K >>> 1), iu;=,s;;dj

ol=Kg nr jk w;r M, iE§ug ys;lr fõ' tkï" M, idkaøKh" m%;sl%shlj, idkaøKhg jvd by< fõ' óg

úf,dau f,i" iu;=,s;;d ksh;h 1g jvd fndfyda fihska wvq kï (K <<< 1) iu;=,s;;dj jug keUqre jk

w;r" m%;sl%shl iE§ug ys;lr fõ' tkï" m%;sl%shl idkaøKh" M, idkaøKhg jvd jeä fjhs' fndfyda

m%;sl%shdj, iu;=,s;;d ksh;h 1000 yd 0.001 w;r fõ' (103 $ K $ 10-3) fuhska fmkS hkafka th b;d úYd,

fyda b;d l=vd fyda fkdjk njhs' iu;=,s;;dfõ § fï moaO;s m%;sl%shlj, yd M,j, ie,lsh hq;= m%udKhla

;nd .ekSug keUqre jk w;r" fuhska fmkS hkafka m%;sl%shlj,ska M, fyda M,j,ska m%;sl%shl fyda iE§ug

oeä keUqrejla fïjdfha ke;s njhs'

2.4 rEmh ( K iu;=,s;;d kshufhys úYd,;ajhg wkql+,j m%;sl%shdjl m%udKh yd

    iu;=,s;;d ,laIHh ksrEmKh

2.4 rEmfhka" m%;sl%shl º M, f,i ,shkq ,nk fmdÿ m%;sl%shdjl iu;=,s;;dfõ § m%;sl%shlj, yd M,j,

idfmalaI idkaøK yd K ys úYd,;ajh w;r iïnkaO;d idrdxY lr bÈßm;a flf¾' kf >> kr, jk l,ays

m%;sl%shdjl pd,lh yd M,j, yd m%;sl%shlj, iu;=,s;;d idkaøK w;r Rcq iïnkaO;djla mj;sk neúka

K by< w.hla .kakd w;r iu;=,s;;dfõ § M,j, idkaøKh m%uqL jkafka h' fuh wjYHfhka u wkqrEm

jkafka wm%;sj¾;H m%;sl%shdjlg h' úf,dau f,i kf << kr, jk úg K ixLHd;aulj b;d l=vd jk w;r

m%;sl%shdfjka M, fkdiEfok ;rï h' kf  . kr jkakd jQ moaO;sj, iu;=,s;;dfõ § m%;sl%shl yd M, ie,lsh

hq;= idkaøKhlska mj;S' tkï"

˜ Kc > 103 fõ kï m%;sl%shlj,g jvd M, m%uqL fõ' Kc b;d úYd, kï m%;sl%shdj fndfyda

ÿrg u iïmQ¾K;ajh lrd .uka lrhs'

˜ Kc > 103 fõ kï M,j,g jvd m%;sl%shl m%uqL fõ' th b;d l=vd kï m%;sl%shdj isÿ fkdjk ;rï h'

˜ 103 $ Kc $ 10-3 kï m%;sl%shlj, yd M,j, ie,lsh hq;= ;rfï idkaøKhla mj;S'
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2.5 rEmh ( fok ,o WI aK; ajhl a yd m Svkhl a hgf; a

iu;=,s;;dfõ § wju .síia Y %s;h fj; fhduq jk

iajhxisoaO m%;sls%hdjl ksrEmKh' m%;sl%shdfõ m%.;sh;a

iu`. .síia Y % s;fha nEjqu fjkia fõ' iu;=,s;;d

,laIHh Y+kH nEjqug wkqrEm h'

iu;=,s;;d wjia:dj wjfndaO lr .ekSu msKsi fhdod .kakd ,o 2.4 rEmh wdY%s; ir, úia;rhg wu;rj"

fï iu;=,s;d ixl,amh m%;sl%shdjl iajhxisoaO;dj meyeÈ,s lsÍu i`oyd 05 tallfha úia;r flfrk ;dm

ridhkh ms<sn`o oekqu weiqfrka ;j ÿrg;a f;areï .; yels h' 2.5 rEmfha (a) jl%h" iu;=,s;;d ,laIHh

M, fj;g ióm jQ yd .síia Yla;s fjki (DG)T,P < 0 jQ m%;sl%shdjla iïmQ¾K;ajh lrd hk nj fmkajhs' (b)

jl%fhka oelafjkafka m%;sl%shl yd M,j, ie,lsh hq;= m%udK wvx.= jkakd jQ (DG)T,P = 0 jk iu;=,s;

wjia:djls' (c) jl%fhka oelafjkafka (DG)T,P > 0 jQ iajhxisoaO fkdjk m%;sl%shdjla jk w;r" fuys iu;=,s;;d

,laIHh m%;sl%shl fj;g nr fõ'

2.5 rEmh hgf;a we;s úia;rh" my; 2.6 rEmfha jl% ;=fkka jeä ÿrg;a úia;r l< yels h' bka iajhxisoaO

ridhksl m%;sl%shdjl" iïmQ¾K;ajh lrd hk m%;sl%shdjl yd M, lrd lsisfia;a fkdhk m%;sl%shdjl .síia

fhdacH Yla;s fjki jvd;a fyd`Èka meyeÈ,s flf¾'

2.6 rEmh : (a) iajhxisoaO keUqrejlska hq;a m%;sl%shdjl .síia fhdacH Yla;sfha úp,kh'

(b) iu;=,s;;d ,laIHh M,j,g ;odikakjQ yd iïmQ¾K;ajh lrd hk

m%;sl%shdjla (K>1).

(c) iïmQ¾K;ajh lrd fkdhk fyj;a M, iE§ug keUqrejla fkdolajk yd

iu;=,s;;d ,laIHh m%;sl%shlj,g ;odikak jQ m%;sl%shdjla ( K << 1).

2.6 rEmfhka wmg my; ±lafjk lreKq meyeÈ,s fõ'

iu;=,s;;d ,laIHh fyj;a m%;sl%shdjla M,j,g fyda m%;sl%shlj,g fld;rï ióm jkafka o hk nj w¾:

oelafjkafka DGq
r ys i,l=Kska yd úYd,;ajfhks'

DGq
r < 0 :  M,j,g ys;lr j isÿ fõ'

DGq
r » 0 :  M,j,g fyda m%;sl%shlj,g fyda ys;lr fkdfõ' moaO;sh iu;=,s;;dfõ mj;S'

DGq
r > 0 :  m%;sl%shlj,g ys;lr fõ'
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m%;sl%shdjl ÈYdj fm/hSu yd iu;=,s;;d ksh;h mokï jQ .Kkh lsÍï

fok ,o m%;sl%shdjl iu;=,s;;d ksh;h okakd iu;=,s;;d idkaøKj,ska .Kkh l< yels nj wms ÿgqfjuq'

WIaK;ajh fkdfjkiaj mj;S kï muKla" iu;=,s;;d ksh;h yd wdrïNl idkaøK ÿka úg øjH tll fyda

jeä .Kkl iu;=,s;;d idkaøK wmg .Kkh l< yels h' fmdÿfõ iu;=,s;;d ksh;fha úYd,;ajh"

iu;=,s;;dj lrd t<fUkq msKsi m%;sl%shd ñY%Khla .uka lrk ÈYdj mqfrdal:kh lsÍug;a" iu;=,s;;dj

lrd <`.d jQ miq m%;sl%shlj, yd M,j, idkaøK .Kkh lsÍug;a wmg WmldÍ fõ' fï fldgfia § iu;=,s;;d

ksh;fha fulS m%fhdack .fõIKh flf¾'

ò  m%;sl%shdjl ÈYdj fm/hSu

´kEu wjia:djl § fok ,o m%;sl%shdjla isÿ jkakd jQ ÈYdj fm/hSug iu;=,s;;d ksh;h wmg WmldÍ fõ'

fï ld¾hh i`oyd wms iu;=,s;;d ksh; m%ldYkfha wdrïNl idkaøK wdfoaY lrñka m%;sl%shdfõ fyj;a Q

m%;sl%shd ,íêh kï jQ rdYshla .Kkh lruq' Q idOlh ^ujq,sl idkaøKj, § Qc yd wdxYsl mSvkj,§ Qp&

w¾: oelafjkqfha Kc iu;=,s;;d ksh;h w¾: olajkq ,nk wdldrhg u h' fjkilg we;af;a Qc ys idkaøK

wjYHfhka u iu;=,s;;d w.hla fkdùu h'

aA + bB º cC + dD

hk idOdrK m%;sl%shdfõ"

fuys t hk hgl=frka woyia flfrkafka idkaøK t kï jQ wNsu; ld,hl § uksk ,nk nj;a th wjYHfhkau

iu;=,s; wjia:dj fkdjk nj;a h' Q hk m%;sl%shd ,íêh m%fhdackj;a jkafka Qc  yd Kc w.hka ixikaokh

lsÍfuka m%;sl%shdfõ ÈYdj fm/hsh yels neúks' Qc , Kc  jvd wvq kï (Qc < Kc) m%;sl%shl" M, njg

mßj¾;kh lsÍfuka iu;=,s;;d lrd jk .uk jeä flf¾' ^tkï" Y=oaO m%;sl%shdj jfuka ol=Kg .uka

lrhs'& Qc , Kc g jvd jeä kï (Qc > Kc ) M," m%;sl%shl njg mßj¾;kh ùfuka iu;=,s;;dj lrd jk

.uk wvq flf¾'^tkï Y=oaO m%;sl%shdj ol=fKka jug .uka lrhs& Qc , Kc g iudk kï Qc = Kc " ñY%Kh

iu;=,s;;dfõ mj;sk w;r Y=oaO m%;sl%shdjla isÿ fkdfõ' tfyhska m%;sl%shdfõ ÈYdj iïnkaO j wmg my;

oelafjk idudkHlrK f.dvke.sh yels h'

˜  Qc > Kc : M,j, wdrïNl idkaøKj,g m%;sl%shlj, idkaøK olajk wkqmd;h muKg jvd

jeä h' iu;=,s;;dj lrd t<öug kï M," m%;sl%shl njg mßj¾;kh úh hq;=h'

iu;=,s;;dj lrd <`.d ùu msKsi moaO;sh ol=fKka jug ^M, jeh lrñka o

m%;sl%shl idoñka o& .uka lrhs'

˜ Qc = Kc : wdrïNl idkaøK iu;=,s;;d idkaøK fõ' moaO;sh iu;=,s;;dfjys fõ'

˜ Qc < Kc  : M,j, wdrïNl idkaøKj,g m%;sl%shlj, idkaøK olajk wkqmd;h muKg jvd

wvq h' iu;=,s;;dj lrd t<öug kï m%;sl%shl" M, njg mßj¾;kh úh hq;= h'

iu;=,s;;dj lrd <`.d ùu msKsi moaO;sh jfuka ol=Kg ̂ M, idoñka yd m%;sl%shl

jeh lrñka& .uka lrhs'

fï lreKq 2.7 ixl,am rEmfhka meyeÈ,s l< yels h'
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2.7 rEmh ( K ys yd Q ys úYd,;ajh meyeÈ,s lsÍfï úúO wdlD;s (a) K j, yd Q j,

úYd,;ajh ii|hs' (b) Q j, idfmalaI úYd,;ajh wkqj m%; sl% shdjl ÈYdj

fkdfyd;a iu;=,s;;d ,laIHh fjkia ùug keUqre jkafka flfia oehs olajhs'

(c) fjka fjka ,laIHj, § m%;sl%shd ñY%Khl ixhq;sh ixikaokh lrhs' ñka   Q

= K = 1.5 jk úg" m%;sl%shd ñY%Kfha m%;sl%shl wKq yd M, wKq WÑ; ixLHdj,ska

hqla;j iu;=,s;;djg t<U we;s nj fmkakqï flf¾'

2.1 j.=j ( fhdok ,o ixfrdaOj,g iu;=,s;;d moaO;shla olajk m%;spdr
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iu;=,s;;d ,laIHh

v m%;sl%shdjla iu;=,s;;djg t<Uqk úg fkd fjkiaj mj;sk m%;sl%shl iy M, idkaøK j,ska iu;=,s;;d

,laIH hkak w¾: ±laúh yelsh.

tkï iu;=,s;;djg t<U we;s úg isÿ ù we;s m%;sl%shd m%udKh iu;=,s;;d ,laIh kï fõ' fuh

m%;sl%shdfjka m%;sl%shdjg fjkia fõ' iu;=,s;;d ksh;h" iu;=,s;;d ia:dkfhys ñkquls' iu;=,s;;d

ksh;h tlg jvd jeä kï" (iu;=,s;;djfha§ jeä M, m%udKhla ,eî we;akï) iu;=,s;;d ,laIh

ol=Kg nrj mj;S hehs lshkq ,efí'

m%;sl%shlj,g idfmalaIj wvq M, m%udKhla ,eî we;akï tu ,laIH jug nr f,io ±lafõ.

f,jeÜ,sh¾ uq,O¾uh (1888)

v iu;=,s; ;;a;ajfha mj;sk moaO;shla ;=, lsishï fjkila ̂ ixfrdaOkhla& isÿ l<fyd;a tys m%;sM,h

f,i we;sjk l%shdj, uq,a fjkialï wfydais lr,kakg keUqre fjñka moaO;sh kj msysàul

iu;=,s;;djhg t<fò. ^tkï WIaK;ajh, mSvk, mßudj idkaøK n,mEï bj;a lr .kshs.&

iu;=,s;;dj flfrys n,mdk idOl mÍCIKd;aulj fmkaùu

˜ NO
2

ksmoùu

msßisÿ Cu f,dayhg WKq idkaø HNO
3
tl;= l< úg NO

2
jdhqj ,nd .; yelsh'

1' WIaK;ajfha n,mEu

N
2
O

4(g)
2NO

2(g)

wj¾K ÿUqre

˜ k, ;=klg NO
2
jdhqj ÿUqremdg j¾Kfha ;SjDr;dj iudkjk f;la mqrjd ixjD; lrkak'

iu;=,s;;djhg t<öug ld,hla ;nkak'

˜ bka tla k,hla md,lh f,i ;nd tlla whsia Ndckhlo .s,ajkak'

˜ túg ÿUqre j¾Kfha ;SjDr;dj wvq fõ'
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˜ wfkla k,h wKq c, n÷kl .s,ajkak' túg ÿUqre j¾Kfha ;SjDr;dj jeäfõ'

˜ tkï WIaK;ajh fjkia lsÍu by; iu;=,s;;djh i|yd n,md we;'

2' mSvkfha n,mEu

N
2
O

4(g)
2NO

2(g)

˜ msßisÿ NO
2
jdhqj iudk m%udK isßkacr foll mqrjd ixjD; lr iu;=,s;;djhg t<öug ;nkak'

˜ tla isßkacrhl msiagkh ;olr ^iïmSvkh lr& ksÍCIKh lrkak'

˜ túg laIKslj ÿUqre j¾Kfha ;SjDr;dj jeä jqjo ál fõ,djla .;jQ úg iu;=,s;;djhg t<Uqu ksid

ÿUqre mdg uq,ska ;snqKdg;a jvd wvq fõ'
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˜ wfkla isßkacrh mSvkh wvql, úg m%;súreoaO ls%hdj,sh isÿfõ'

˜ tkï mSvkh fjkia lsÍu iu;=,s;;dj flfrys n,md we;' ^iïmSvkh l, úg laIKslj ÿUqre

jeäjkafka talSh mßudjl we;s wKq jeäjQ ksidh'&

3' idkaøKfha n,mEu

Fe3+ / CNS- moaO;sh

;kql FeCl
3
ødjKhla ,d ly jk w;r thg NH

4
CNS tl;= l, úg ;o r;= j¾Khla f.k fohs'

tys§ my; ixlS¾K iEfoa'

Fe3+ +  CNS- º [Fe(CNS)]2+ ................................................

Fe3+ + 2CNS- º [Fe(CNS)
2
]+ ................................................

Fe3+ + 3CNS- º [Fe(CNS)
3
] ................................................

Fe3+ + 4CNS- º [Fe(CNS)
4
]- ................................................

˜ fuu ødjKhg wdiq; c,h tl;= lr wf,dalh úksúo hkfia ilid .kak' th fldgia yhlg fnod

tlla md,lh f,i ;nd wfkla tajdg my; mÍCIK isÿ lrkak'

(1) NH
4
Cl >kh iaj,amhla tla lrkak' fjkila isÿ fkdfõ

NH
4

+ fyda Cl
-
iu;=,;hg n,md ke;'

(2) FeCl
3
tl;= lroa§ r;=mdg ;SjDr;dj jeäfõ'

Fe3+ + CNS
- º  [Fe(CNS)]2+
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˜ fufia r;= ;SjDr;dj jeä jkafka w¨;ska [Fe(CNS)]2+ we;=¨ ixlS¾K iE§u ksidh'

˜ th iE§ug kï udOHfha CNS- b;sßj we;s nj meyeÈ,sh'

˜ tneúka iu;=,s; moaO;shl m%;sls%hl yd M, hk foj¾.hu we;s nj meyeÈ,s fõ'

(Fe3+ idkaøKh jeä l, úg th wvqlr .kakd wdldrhg iu;=,s;h bÈßhg keUqreùu

ksid r;=mdg jeäfõ')

(3) NH
4
CNS tl;= lrkak' r;=mdg ;SjDr;dj jeäfõ'

Fe3+ + CNS
- º  [Fe(CNS)]2+

˜ w¨;ska [Fe(CNS)2+] iEÈ we;s w;ru moaO;sfha Fe3+ b;sßj ;snQ nj meyeÈ,s fõ'

(4) hlv l=vq jeämqr fhdod l,;kak' r;=mdg wvqfjñka ødjKh wj¾K ùu isÿfõ'

Fe3+ + CNS- º  [Fe(CNS)]2+

˜ fhdok ,o hlv Fe2+ njg TlaislrKh fõ'

˜ túg iu;=,s; moaO;sfha ;snQ Fe3+ whk Fe2+ njg TlaislrKh fõ'

˜ ±ka moaO;sfha Fe3+ wvqjQ ksid iu;=,s;h jug keUqre fõ' túg r;=mdg [Fe(CNS)]2+

ixls¾Kh wvqfõ' ±ka r;=mdg j¾Kh wvqjk w;r jeämqr hlv l=vq fhÿfõ kï

moaO;sfha Fe3+ iïmQ¾Kfhkau mdfya bj;aùu ksid wj¾K fõ'

(5) jeämqr NaOH tl;= lrkak'

Fe3+ + CNS- º  [Fe(CNS)]2+

˜ ødjKfha r;=mdg j¾Kh wvqjk w;r thg fya;=j Fe3+ moaO;sfhka bj;aùu ksid

iu;=,s;h jug keUqre fjñka [Fe(CNS)]2+ ixlS¾Kh ì| jeàuhs'

˜ Fe3+ whk yd OH
-
tl;= ù Fe(OH)

3
kj ÿUqremdg wjlafIamh idohs' jeämqr NaOH

fhÿfõ kï Fe3+ ish,a,u mdfya wjlafIam jk neúka ødjKh wj¾K fõ'

˜ moaO;sfha mj;sk NH
4

+ iuÕ OH- ls%hdlr NH
3
ksoyia lrhs'
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01. AB
(g)

 + AB
2(g) º  A

2
B

3(g)
 hk iu;=,s;;djh i,lkak' AB iy AB

2
 iudk ujq, m%udK j,ska f.k

ixjD; Ndckhla ;=, ;nd lsishï WIaK;ajhl§ iu;=,s;;djh we;s jkakg bv yßk ,È' tu iu;=,s;

wjia:dfõ§ wdrïN AB m%udKfhka 25] m%;sl%shd fkdlr b;sßj ;sfnk w;r" Ndckh ;=, iuia: mSvkh

5atm fõ' fuu WIaK;ajfha§ m%;sl%shdfõ K
P
 .Kkh lrkak'

02. 900oC §   CS
2(g)

 + 4H
2(g) º  CH

4(g)
 +2 H

2
S

(g)
hk m%;sl%shdfõ K

C
= 27.8 fõ' fuu WIaK;ajfha§u

1/2 CS
2(g)

 + 2H
2(g) º  1/2 CH

4(g)
 + H

2
S

(g)
hk m%;sl%shdfõ K

C
 w.h wfmdaykh lrkak'

03. 20o C § ^293K §& ixjD; n÷kl t;fkda,a (C
2
H

5
OH); 4.6 g la iy t;fkdhsla wï,h (CH

3
COOH)

12.0 g la 1mol dm-3 HCl 20 cm3 lao iu. ñY%lr iu;=,s; ùug bv yßk ,È' fï i|yd moaO;sh

i;shl muK ld,hla ;sfnkakg yer 1.0 mol dm-3 NaOH iu. wkqudmkh lrk ,È' túg NIaufhka

137.0 cm3 la jeh jqks kï m%;sl%shdj i|yd iu;=,s; ksh;h fidhkak' (H=1,C=12,O=16)

04. jd;h bj;alrk ,o ,Sgr ma,dial=jla ;=, NOBr 8.80g la 27oC § ixjD; lrk ,È' NOBr ú>gk ùfuka

NO yd Br
2
 iEfoa' iu;=,s; wjia:dfõ n÷fka mSvkh jd'f.da' 2.46 fõ' n÷fka we;s ish¿u øjH jdhq

wjia:dfõ mj;S; hhs Wml,amkh lr"

(i) iu;=,s; wjia:dfõ tla tla jdhqfõ ujq, m%udKh .Kkh lrkak'

(ii) NOBr ys ú>gk m%;sY;h fldmuK o@

(iii) 27oC § tla tla jdhqj we;s lrk wdxYsl mSvkh ks¾Kh lrkak'

(iv) 27oC § moaO;sfha K
P
 jákdlu .Kkh lrkak'

(v) moaO;sfha mßudj fo.=Khla jkf;la m%idrKh ùug bvyeÍfï§ my; .=Kj,g l=uk fjkila

isÿfõ hehs meyeÈ,s lrkak'

a. K
P
 jákdlu

b. ú>gk m%;sY;h

c. moaO;sfha iïmQ¾K ujq, m%udKh

05. 427oC § HCl yd O
2
 ujq, 4:1 wkqmd;hlska n÷kl ixjD; lrk ,È' iu;=,s; wjia:djg t<öfuka

miq n÷fka we;s Cl
2
 j, idkaøKh 0.5 mol dm-3 jk w;r tys mßudj m%;sY;h ishhg 20 la kï"

4HCl
(g)

 + O
2 º   2H

2
O

(g)
 + 2Cl

2 (g)
 ;     H = -2231 KJ hk moaO;sfha"

(i) iu;=,s; idkaøKh fldmuK o@

(ii) K
C
 jákdlu .Kkh lr tu.ska K

P
 .Kkh lrkak'

(iii) n÷fka mßudj ,Sg¾ 5 la kï moaO;sfha iïmQ¾K mSvkh fldmuK o@

(iv) 600oC moaO;sfha Cl
2
 m%;sY;h l=uk wdldr fõoehs woyia olajkak'
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06. by, mSvk yd 4500C g by, WIaKFj j,§" yqud,h" ldnka iuÕ my; ±lafjk wdldrhg m%;sls%hd lrhs'

C
(s)

 + H
2
O

(g) º CO
(g)

  +  H
2(g)

mßudj 12.471dm3 jk ixjD;" oDv nÿkla ;=," 1270C ys mj;sk CO
(g)

 yd H
2
O

(g)
 iu ujq,Sh

ñY%Khl mSvkh 1.2×105 Pa úh'

úoHq;a ;dmk l%uhla u.ska moaO;sfha WIaKFjh 7270C olajd by, kxjk ,È'

(i) wdrïNl CO
(g)

 yd H
2
O

(g)
mol .Kk .Kkh lrkak'

(ii) 7270C ysÈ nÿk ;=, uq¿ mSvkh fldmuKo@

bkamiq fuu 7270C ys mj;sk moaO;shg" >k;ajh 1.5gcm-3 jk C l=vq 6.2355kg tl;= lrk ,§'

bkamiq moaO;sh iu;=,s;;djhg m;a ùug bv yßk ,È' iu;=,s; wjia:dfõ§" H
2
O

(g)
 ys wdxYsl

mSvkh" CO
(g)

 ys wdxYsl mSvkh fuka yß wvla jk nj fidhd .kakd ,§'

(iii) C l=vq tl;= l, ú.i" moaO;sh ;=, wdrïNl mSvkh'

(iv) iu;=,s; jQ miq" moaO;sfha H
2(g)

  ys wdxYsl mSvkh'

(v) 7270C § iu;=,s;h i|yd K
P
 yd K

C
 w.h .Kkh lrkak'

(vi) fuys§ Tn Ndú; lrk jeo.;a Wml,amk 2 la i|yka lrkak'

(vii) ;j;a 1.5gcm-3 >k;ajfhka hq;a C
(s)

 1kg la tl;= l,úg KP w.hg l=ula isÿfõo@

.=Kd;aulj myokak'

07. ixjD; n÷klg AB
(g)

yd AD
(g)

 jdhq we;=,;a lr my; mßÈ iu;=,s; ùug bv yÍ'

AB
(g) º A

(g)
 + B

(g)
 (1) K

P
 = K

P
1

AD
(g) º A

(g)
 + D

(g)
(2) K

P
 = K

P
2

1270C § mßudj 4.157dm3  jk oDv n÷kla ;=, iu;=,s;;djfha§" A ys 21g mj;sk nj fidhd .kak

,§' 1270C §" moaO;sh ;=," K
P
1
 = 3K

P2
   fõ' iu;=,s; moaO;sh ;=,

P
AB

=   P
AD

  =  1×105 Pa  (A = 42gmol-1)

(i) K
P1

 iy K
P2

 i|yd m%ldYk ,shkak'

(ii) K
P
1
 yd K

P2
.Kkh lrkak'

(iii) wdrïNfha n÷kg tlal, AB
(g)

yd AD
(g)

 w;r ujq, wkqmd;h fidhkak'

(iv) iu;=,s;;djhg m;aùug fmr isg (wdrïNfha isg) iu;=,s;h we;s ù hï ld, iSudjla   we;=,;

P
AB

,  P
AD

,  P
A
, P

B
yd  P

D
w.hka úp,kh ùu m%ia:dr.; lrkak'

08. (a) P kï ixjD; oDv n÷kla ;=, 270C yd 6×104 Pa mSvkfha mj;sk X jdhqj 1.8g mj;shs' fuu

WIaKFjfha§ jdhqfõ j¾. uOHkH fõ.h 4.157×105 m2s-2 fõ' 1000C u jvd by, WIaKFj

j,§" X my; mßÈ ú>gkh ù iu;=,s;;djhg m;afõ'

X
(g)º Y

(g)
  +  Z

(g)

1270C  WIaKFjfha§ moaO;sh ;=, wjidk mSvkh 1.12×105Pa úh

(i) X ys ujq,sl ialkaOh fidhkak'

(ii) X ys ujq,sl ú>gk m%udKh fldmuKo@

(iii) iu;=,s; X, Y, Z ys wdxYsl mSvk fidhkak'

(iv) iu;=,s;h i|yd 1270C  § K
P

w.h fidhkak'
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(b) fuu iu;=,s; ñY%Khg Q kï >kh tl;= l, úg 1270C § th my; mßÈ X iuÕ ls%hd lr

A kï jdhqjla idohs'

X
(g)

 +  2Q
(s) º  A

(g)

1270C ys mj;sk moaO;shg Q
(s)

tl;= lr moaO;sh iu;=,s; ùug bv i,iajk ,È'

iu;=,s;;djhg m;ajq úg P
A

= 6.28×104 Pa . túg moaO;s ;=, uq¿ mSvkh 9.6×104 Pa fõ'

iu;=,s; moaO;sh ;=, tla tla jdhqkaf.a wdxYsl mSvk fidhkak'

09. my; i|yka m%;sls%hdj i,lkak'

X
(g)º Y

(g)
 + Z

(g)

X jdhqj mßudj úp,H l, yels n÷klg oud 127 0C WIaK;ajhg r;a l< úg by; iu;=,s;hg <Õd

jqKs' iu;=,s; idkaøK" [X
(g)

] = 0.2 moldm-3 , [Y
(g)

] = [Z
(g)

] = 0.4 moldm-3

(i) 127 0C by; iu;=,s;h i|yd K
C

.Kkh lrkak'

(ii) moaO;sfha WIaK;ajh 127 0C u mj;ajd .ksñka n÷k ;=< mSvkfhka Nd.hla njg m;a lrk

,§' fuúg by; m%;sls%hdj i|yd Q
c 

= ][X

]][Z[Y

(g)

(g)(g)
hk m%ldYKhg wod, (Q

c
) w.h .Kkh

lrkak'

(iii) by; (ii) ys .Kkh l< Q
c
 weiqßka isÿjkqfha bÈß m%;sls %hdjo " miq m%;sls%hdjo hkak

mqfrdal:kh lrkak'

(iv) fuúg iu;=,s; idkaøK .Kkh lrkak'

(v) by; (i) ys i|yka moaO;sh tu WIaK;ajfhau ;nd .ksñka mSvkh wdrïNl mSvkfhka fo.=Khla

l<fyd;a tu wjia:dj i|yd Q
c

.Kkh lrkak' m%;sls%hdfõ ÈYdk;sh .ek woyia m%ldY

lrkak'

10. (i) mßudj 8.314 dm3 jk oDv nÿkl 127 0C § 2.0 mol wvx.=j we;' miqj n÷k ;=, my;

iu;=,s;;djh we;sùug bv yßk ,§'

2X
2
Y

(g) º  2X
2(g)

+Y
2(g)

--------(1)

iu;=,s;;djhg m;ajQ miq X
2
Y

(g)
ys 0.2 mol m%;sls%hd lr we;snj fidhd.kakd ,È' by;

iu;=,s;;djh i|yd 127 0C § K
p 
.Kkh lrkak'

(ii) by; n÷klg >k;ajh 1.9 gcm-3  jk jdIamYS,S Z
2
 kï øjHfhka 1 mol we;=¿ l< miq my;

f,i m%;sls%hdjla isÿù iu;=,s;;djhg m;afõ' Z
2
 ys ix;Dma; jdIam mSvkh 2×102 Pa fõ.

iu;=,s; wjia:dfõ§ n÷k ;=, YZ
(g)

 yd Y
2
 ys 0.2mol ne.ska wvx.=j we;'

Z
2(g)  

+  2Y
(g)º 2YZ

(g)
 ---------(2)

I. by; fojk m%;sls%hdj i|yd Kp .Kkh lrkak'

II. by; fojk iu;=,s;h we;sjk ;=re tu m%;sls%hdjg wod, ujq, ixLHd úp,kh jk

wdldrh ld,hg tÈßj m%ia;dr.; lrkak'

III. by; m<uq m%;sls%hdj i|yd m%;sls%hd ,íÈh Q i|yd m%ldYKhla ,shd olajkak' Z
2 
tl;=

lsÍug fudfyd;lg fmr moaO;sfha Q yd K
c
w;r iïnkaO;djh ,shd olajkak'
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11. mßudj 8.314 dm3 jk n÷kla ;=< SO
2(g)

0.6mol o" O
2(g)

0.3mol o" He
(g)

0.4mol o we;' moaO;sh

WIaK;ajh 2270C § olajd by, kexjQ úg my; iu;=,s;dj we;s jqks '

2SO
2(g) 

+ O
2(g)

 2SO
3(g)

iu;=,s; wjia:dfõ § mSvkh 5.5 × 105Nm-2 fõ'

(i) wiu;=,s; wjia:dfõ§ moaO;sfha SO
3(g)

 m%udKh .Kkh lrkak'

(ii) SO
2(g)

, O
2(g)

 , SO
3(g)

yd He
(g)
hk fïjdfha wdxYsl mSvk .Kkh lrkak'

(iii) by; iu;=,s;h i|yd mSvk iu;=,s;;d ksh;h (Kp) .Kkh lrkak'

(iv) by; iu;=,s;h moaO;sh He
(g)
 jdhqj fkdue;sj ms<sfh, lf,a kï"

(I) 227 0C § iu;=,s;;d ksh;h Kc .Kkh lrkak'

(II) my; i|yka tajd .Kkh lrkak'

(A) SO
2(g)

, O
2(g)

yd SO
3(g)

 hk fïjdfha wdxYsl mSvkh

(B) moaO;sfha uq¨ mSvkh

12. 300K ys mj;sk A yd B oDv n÷ka folla tlsfkl iïnkaO lr T lrduhlska jid fjkalr we;'

4.157dm3 jk A n÷fkys N
2(g)

wka;¾.; jk w;r tys mSvkh 1.2 x 106 Nm-2 fõ' 8.314dm3 jk B

n÷k ;=< mSvkh 9.0 x 105 Nm-2 fõ' miqj T lrduh újD; l, úg jdhqj fyd¢ka ñY% úh' miqj uq¨

moaO;sfhysu WIaK;ajh 700K olajd by, kxjk ,§' túg moaO;sh ;=< mSvkh 1.33×106 Nm-2 jQ

w;r my; iu;=,s; moaO;sh weiqfrks'

N
2(g) 

+ 3H
2(g)

 2NH
3(g)

(i) wdrïNfha§ A n÷k ;=, ;snQ N
2(g)

m%udKh fldmuKo@

(ii) wdrïNfha § B n÷k ;=, ;snQ H
2(g)

m%udKh fldmuKo@

(iii) 700K olajd by, kxjd moaO;sh iu;=,s;j jQ miq wvx.= uq¨ jdhq m%udKh .Kkh lrkak'

(iv) iu;=,s;h i|yd Kp w.h .Kkh lrkak'

13. XY
(g)

kï jdhqfjka 1.0mol la mßudj V m3 jk Ndckhla ;=, wvx.=jk w;r" tu Ndckfha WIaK;ajh 1200K

olajd by< kexjQ úg XY
(g)

, X
(g)

yd Y
(g)
 njg my; § we;s iu;=,s; m%;sls%hdjg wkqj úfhdackh fõ'

XY
(g) 

 X
(g) 

+ Y
(g)

fuu iu;=,s;;djh i|yd iu;=,s;;d ksh;h Kc fõ' by; m<uq iu;=,s;;djhg t<ö miq" mßudj

2Vm3 jk fjk;a Ndckhla tu moaO;shg iïnkaO lr WIaK;ajh ksh;j mj;ajd .kakd ,§' túg

kej; moaO;sh iu;=,s;;djhg ^fojk iu;=,s;;djhg& m;a ùug bv yßk ,§' túg moaO;sfha uq¿

mSvkh Pa jQ w;r iEÿKq X
(g)

m%udKh a mol úh'

(i) fojk iu;=,s; wjia:dj i|yd V yd a weiqßka iu;=,s;;d yd ksh;h Kc i|yd m%ldYkhla

,nd.kak'
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(ii) a ys w.h .Kkh lrkak'

(iii) m<uq iu;=,s;fha iEÿKq X
(g)

m%udKh .Kkh lrkak'

(iv) iu;=,s; wjia:d foflys § X
(g)
 i|yd ,enqKq w.h f,a-peÜ,sh¾ uQ,O¾u Ndú;d lrñka myokak'

(v) fojk iu;=,s;hg t<öfuka miq moaO;sfha WIaK;ajh 2000 K olajd jeälr kej; iu;=,s;;djhg

m;aùug bv yßk ,§' túg moaO;sfha uq¿ mSvkh fofjks iu;=,s;fha mSvkh fuka fo.=Khla

jQfha kï túg iEÿkq X
(g)

ujq, m%udKh fidhd" XY
(g)
 úfhdackh bÈß m%;sls%hdj ;dmodhl o" ;dm

wjfYaIl o hkak ks.ukh lrkak'

(vi) Ndckfha mßudj (V) ys w.h 1.0m3 f,i i,lñka by; (v) wjia:dfõ§ iu;=,s;;d ksh;h

.Kkh lrkak'

(vii) by; ish¿u .Kkh lsÍï j,§ isÿlrk ,o Wml,amkh i|yka lrkak'

14. mßudj 4.157dm3 la jk ixjD; Ndckhla ;=< XQ >kh 0.05mol we;'

n÷k ;=< WIaK;ajh 520C olajd jeäl< úg XQ
(s)

úfhdackh ù my; M, idoñka iu;=,s; úh'

XQ
(s) 

 X
(g) 

+ Q
(g)

520C ksh; WIaK;ajfha § iu;=,s;hg wod< iu;=,s;;d ksh;h K
P
 = 1.69 x 108Pa2ls' ish¨u jdhQka

mßmq¾K f,i yeisfrk nj Wml,amkh lrñka my; tajd .Kkh lrkak'

(R = 8.314JK-1mol-1)

(i) 520C  § iu;=,s;;djhg t<ô úg" XQ
(s)
 ys ú>gkh m%;sY;h

(ii) 520C  WIaK;ajfha§ iu;=,s;;d ksh;h K
c

(iii) 520C § XQ
(s)

ys ú>gk m%udKh 5% olajd wvq lsÍu i|yd wu;rj moaO;shg tl;= l<hq;= X
(g)

ujq, m%udKh"

(iv) X
(g)

tl;= lsÍu ksid XQ
(s) 

ys ú>gk m%;sY;h wvqùu .=Kd;aulj meyeÈ,s lsÍu i|yd Ndú;d l<

yels uQ,O¾ufha ku l=ula o@

15. my; ±lafjk m%;sls%hdj i,lkak'

A
2(g) 

+ 3B
2(g)

 2AB
3(g)   

DH < O

(i) 1 : 3 ujq, wkqmd;fhka jk A
2(g)

 iy B
2(g)

 ñY%Khla ixjD; oDV n÷kla ;=< 3.5 x 107 Nm-2 mSvkh

hgf;a WIaK;ajh 5000C g r;a lrk ,§' túg AB
3(g)

njg m;ajQ m%udKh A
2 
ys ujq, m%udKfhka

30% ls' fuu m%;sls%hdj i|yd K
C 
.Kkh lr tkhska K

P 
.Kkh lrkak' ^RT = 6000 J mol-1)

(ii) by; (i) ys ±lajQ moaO;sh laIKslju 500C olajd isis,a lr" mSvkh jeälr mßudj wvla olajd

wvq lrk ,§' túg AB
3(g) 

uq¿ukskau >k njg m;aúh' moaO;sh kej; 1000C g r;a l< úg AB
3(g)

, A
2
B

6(g) 
idoñka

(AB
3
)

n(s) 
 A

2
B

6(g)
 hk iu;=,s;h fmkajhs'

fuu WIaK;ajfha § (i) ys iu;=,s;h we;s fkdjkafka kï o A
2(g) 

iy B
2(g) 

 ys ;dmdxl 500C g jvd

my;a kï o by; i|yka iu;=,s;hka folu ±lafjk mßÈ idkaøK ld, m%ia;drhla we|

olajkak'

(iii) by; (i) iy (ii)  hk iu;=,s;hka we;s jQ moaO;sh ;=< A
2(g) 

 iy B
2(g) 

ys wdxYsl mSvk (i) wjia:djg

idfmaCIj (ii) wjia:dfõ§ wvq fõo@ jeä fõo@ hkak fya;= iys;j olajkak'
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16. jdhq l,dmfha § 1000C g jvd by< WIaK;ajhkays§ my; i|yka iu;=,s;;djh mj;S'

A
(g)

 + B
(g) º P

(g)
  +  Q

(g)

A iy B jdhqkaf.a muKla iukaú;jk iuujq,sl jdhq ñY%Khlska ùÿre n,anhla msÍ we;' tu

n,anh iy tys wka;¾ .; oE 2000C WIaK;ajhg r;alrk ,È' ^I mÍCIKh& iu;=,s;;djh we;s

jQ miq" n,anh ;=< P ys ujq, Nd.h X
p
 0.2  nj fidhd .kakd ,È'

wk;=rej n,anh iy wka;¾.; oE j, WIaK;ajh 4000C olajd jeälr tu WIaK;ajfha §

iu;=,s;;djhg t<öug bv yßk ,È' fuu iu;=,s;;d ñY%Kfhys A ys ujq, Nd.h X
A

, 0.2 nj

fidhd  .kakd  ,È'

(i) 2000C § B, A yd Q j, iu;=,s; ujq, Nd. .Kkh lrkak'

(ii) 2000C § iu;=,s;;djh i|yd K
P
 .Kkh lrkak'

(iii) 4000C §  B , P  yd  Q j, iu;=,;;d ujq, Nd. .Kkh lrkak'

(iv) by; i|yka o;a; yd .Kkh lsÍï u.ska bÈß m%;sl%shdfõ tka;e,ams úm¾hdifha i,l=K

fya;= olajñka wfmdayKh lrkak'

(v) by; i|yka iu;=,s;;d yeisÍu mqfrdal:kh lsÍug Ndú; l< yels uQ,O¾uh kï lrkak'

(vi) 2000C § isÿ l< I mÍCIKh tu A yd B wdrïNl m%udKu fhdod .ksñka" tfy;a uq,a

n,anfhys mßudfjka wvla jQ n,anhl" tu WIaK;ajfha§u kej; isÿ l< fyd;a" iu;=,s;;d

ñY%Kfhys ixhq;sh l=ula fõo@ (2000)

17. mßmQ¾K f,i yeisfrk P kï jdhquh ixfhda.hlska mßudj 5.0 dm3 jk ùÿre n÷kla msÍ we;' 27oC

§ n÷k ;=< jdhqfõ mSvkh  1.995 x 105 Nm-2 fõ' 100oC g by< WIaK;aj j, § P my; oelafjk

iu;=,s;;djh ,nd foñka úfhdackh fõ'

P 
(g) º Q 

(g)
 + R 

(g)

27oC § P wka;¾.; n÷k 127oC WIaK;ajhg r;a l< úg" n÷k ;=, mSvkh 4.656 x 105   Nm-2 hk

ksh; w.hg m;a fõ' r;a lsÍfï§ n÷fka mßudj fjkia fkdfõ'

(i) my; i|yka tla tla ;;a;aj hgf;ys§ n÷k ;=< we;s uq¿ jdhq ujq, ixLHdj wdikak m<uq oYu

ia:dkhg .Kkh lrkak'

(a) 27oC §

(b) 127oC § iu;=,s;;djh t<Uqk úg"

(ii) tkhska by; iu;=,s;;djh i|yd 127oC § iu;=,s;;d ksh;h K
P
 .Kkh lrkak'

(iii) Z kï ksIal%Sh jdhqjla n÷k ;=<g bka miqj we;=,a lrk ,È' bka miq moaO;sh 127oC § kej;

iu;=,s;;djhg t<Uqkq úg" n÷k ;=, mSvkh 6.651 × 105 Nm-2 fõ' fuu ;;a;ajh hgf;ys §

P, Q, R iy Z j, wdxYsl mSvk iy  ujq, Nd. ,nd .kak'

iehq( Tn fhdod.kakd Wml,amkhla fõ kï" tajd i|yka lrkak' (2001)

18. by< mSvk iy 4500Cg jvdjeä WIAK;Aj j,oS yqud,h" ldnkA iu. m%;sls%hd fldg "syn gas" kñkA

yeoskAfjk H
2
iy CO jdhqj, iu ujQ,Sh ñY%KhlA ,ndfohs' fuu iu;=,s; m%;sls%hdj my; ioykA

iólrK wkqj isoqfjhs'

C
(s)

  +  H
2
O

(g) º CO
(g)

  +  H
2(g)
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mßudj 5'0dm3 f,i fkdfjkiA j mj;sk oDv n÷klA ;=<" ldnkA l=vq 0.843 dm3 iy N
2
jdhqj" 105 Pa

jk mSvkh yd 1270C jk WIAK;Aj hgf;ys we;' bkA miqj" fuu n÷k ;=<g yqud,h 0.5mol  we;=̈

fldg" n÷fkA WIAK;Ajh 5270C olAjd jeä lrk ,oS' fuu WIAK;AjfhAoS" by; ioykA m%;sls%hdj muKlA

isÿfõ' iu;=,s;;dj t<UqKq õg" n÷k ;=, mSvkh 13'2×105 P jk nj fidhd f.k we;'

m%;sls%hdj ksid ldnkA l=vqj, mrsudfõ isoqjk fjki fkd.sKsh yels nj Wml,Amkh lrñkA" Tn lrk

fjk;A Wml,Amk o ioykA lrñkA" my; ioykA tAjdg W;A;r imhkAk'

(i) n÷k ;=, we;s jdhquh N
2 
ujq, ixLHdj .Kkh lrkAk'

(ii) 5270C oS iu;=,s;;djhg meñKsh miq" n÷k ;=, we;s

a. uq¨ jdhq ujq, ixLHdj

b. yqud,h" H
2
 iy CO hk tl tflys ujq, ixLHdj

c. yqud,h" H
2
, CO iy N

2 
ys wdxYsl mSvk .Kkh lrkAk'

(iii) by; m%;sls%hdj ioyd 5270C oS" iu;=,s;d ksh;h" K
p 
?

(iv) by; mrSlaIKhu tf,i u' tfy;A N
2
jdhqj fkdue;sj" isoqlf,A kï" n÷k ;=<

a. yqud,fhA wdxYsl mSvkh

b. CO ys wdxYsl mSvkh

c. H
2 
ys wdxYsl mSvkh .Kkh lrkAk'

d. uq¨ mSvkh wfmdAyKh lrkAk'

(v) "syn gas" ioyd ;sìh yels tl ld¾ñl Ndú;hlA fhdAckd lrkAk' (2002)

19. 10 0C g by< WIaK;Aj j, § A kï jdhquh ixfhda.h B yd D kï jdhquh M, j,g úfhdackh ù

my; oelafjk iólrKfhka ksrEmKh jk iu;=,s;;djhg t<fí.

A
(g) º  B

(g)
  +  D

(g)

(i) by; iu;=,s;;djh i|yd K
P
iy K

C
 hk fïjd i|yd m%ldYk ,shd olajkak. K

P
iy K

C
w;r

iïnkaO;djh jHq;amkak lrkak. Tn isÿ lrk Wml,amk i|yka lrkak fuu iïnkaO;djfhys

wvx.= mo y÷kajd fokak.

(ii) 5 0C § g my< WIaK;ajhl § He
(g)

ys 6.5 mol iy A
(g)

 ys 2.0 mol we;=¿ lsrSfuka m%;Hia:

ne,Qkhla mqrjk ,§. fuu moaO;shg 27 0C by; i|yka iu;=,s;;djhg t<îug bv fokq

,efí. fuu ;;aj hgf;a ne,Qkh ;=< uq¿ mSvkh 1×105Pa jk w;r tys A 
(g)

0.5 mol

wka;¾.; fõ by; oelafjk iu;=,s;;djh i|yd 27 0C § K
P
iy K

C
.Kkh lrkak.

(K
C

ys w.h tAll j,ska olajkak.)

(iii) bka miqj by; (ii)ys i|yka ne,Qkhg jd;fhys by< ke.Sug bv fokq ,eîh. tla;rd

Wkak;dxYhl§ ne,Qkh ;=< jdhqfjys WIaK;ajh 17 0C jQ úg tys uq¿ mSvkh  4.9×104 Pa njo

He
(g)

 ys wdxYsl mSvkh 3.5×104 Pa njo fidhd .kq ,eìKs. 17 0C, by; iu;=,s;;dj i|yd K
P

.Kkh lrkak.

(iv) 27 0C § iy 17 0C § ms<sfj<ska A 
(g)

 , B 
(g)

yd D
(g)

 ys iu;=,s; ujq, Nd. i,ld n,ñka by; bÈß

m%;sl%shdj ;dmodhl o ;dmdjfYdaIl o hkak ks.ukh lrkak.

(v) 27 0C § by; iu;=,s;;djh i,lkak. fuu WIaK;ajfha§ moaO;sh iu;=,s;;djhg t<öug

ñks;a;= 10 ld,hla .; jkafka hehs Wml,amkh lrkak' fuu iu;=,s; moaO;shg ;j;a D
(g)

m%udKhla B<.g tl;= lrk ,§. D
(g)

 m%udKh we;=¿ lrk wjia:dfõ isg ñks;a;= 15la .;jk

;=re ne,Qkfha mrsudjg l=uk õm¾hdi isÿfõoehs fya;= olajñka i|yka lrkak (2003)
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20. A, B, D, P, Q iy R hkq mrsmQ¾K f,i yeisfrk jdhquh ixfhda. fõ 100 0C isg 800 0C olajd

WIaK;aj mrdifha§ A
(g)

úfhdackh ù

A
(g) º   P

(g)
 +   Q

(g)
hk iu;=,s;;dj ,ndfoa'

fuu WIaK;aj mrdifha§ u B(g), D(g) iu. m%;sl%shd fldg my; iu;=,s;;dj ,nd foa'

B
(g)

  +  D
(g) º  R

(g)

fuu ixfhda. yh w;r fjk;a lsisu m%;sl%shdjla isÿfkdfõ. X, Y iy Z hkq tll mrsudj 8.314dm-3

jk i¾jiu oDv n÷ka 3 ls. r;a lsrSfï § fïjdfha mrsudj fjkia fkdfõ. X ;=< A(g) ujq, 0.2 lao Y

;=< B
(g)

, D
(g)

 iy ujq, 0.2 ne.ska o Z ;=< A
(g)

, B
(g)

, iy D
(g)

 hk fïjdfha ujq, 0.2  ne.ska o" wvx.= jk

fia fuu n÷ka mqrjd we;. fuu n÷ka ;=k 127 0C ys mj;sk Wÿkl nyd ish,q u Ndck ;=< iu;=,s;;djh

we;sfjk f;la ;nk ,§. iu;=,s; wjia:dfjys § X iy Y n÷ka ;=< uq¿ mSvk ms<sfj,ska 1.2×105 Pa

iy 1.4×105 Pa fõ.

(i) 127 0C § X, Y iy Z hk n÷ka ;=< we;s iu;=,s;;d i|yd my; i|yka tAjd .Kkh lrkak.

I. X ;=< A
(g)

, P
(g)

iy Q
(g)

 hk fïjdfha wdxYsl mSvk iy X ;=< we;s iu;=,s;;dj i|yd

iu;=,s;;d ksh;h K
P

II. Y ;=< B
(g)

, D
(g)

iy  R
(g)

hk fïjdfha wdxYsl mSvkh iy Y ;=< we;s iu;=,s;;dj i|yd

iu;=,s;;d ksh;h K
P

III. Z n÷k ;=< uq¿ mSvkh

IV. Z n÷k ;=< B
(g)

 iy A
(g)

 hk fïjdfha wdxYsl mSvkh w;r wkqmd;h P
B
 / P

A

(ii) by; ixfhda.j, 250C  § iïu; W;amdok tka;e,amsh (DH
f
ø) w.hka my; § we;'

W÷fka WIaK;ajh 2270C olajd by< ±uq úg" Z ;=< P
B
/P

A
wkqmd;h" wvqfõo" jeäfõo"

fkdfjkiaj mj;So hkak mqfrdal:kh lrkak' Tfí W;a;rh i|yd fya;= olajkak' (2004)

21. A
(g)

, 400K g by< WIaK;aj j,§ B
(g)

 iy D
(g)

 j,g ú>gkh ù my; ±lafjk iu;=,s;h ,nd foa.

aA
(g) º B

(g)
 + D

(g)

(i) by; iu;=,s;;dj i|yd K
c
 iy K

p
 hk iu;=,s;;d ksh;j, ixLHd;aul w.hhka tl iudk

fõ. fuu m%;sl%shdj i|yd K
c
iy K

p
 j, w¾: ±laùï j,ska wdrïN lrñka by; ridhksl

iólrKfhys “a” kï ix;=,k ix.=Klfhys  w.h 2 nj fmkajkak.

(ii) 500 K oS A, B iy D hk jdhqj, tla;rd iu;=,s; ñY%Khl" tu jdhqj, wdxYsl mSvk

ms<sfj<ska my; § we;. P
A
=2×105 Pa   P

B
=8×105Pa iy P

D
=2×105Pa  by; iu;=,s;;dj

i|yd 500K § K
P
 .Kkh lrkak.

(iii) mßudj 4.157 m3 jk oDvnÿkla 270C § mj;sk A
(g)

 j,ska muKla msÍ we;. fuu ;;a;aj hgf;a

tu jdhqfõ mSvkh X fõ. nÿk iy wka;¾.; oE 500K olajd r;a fldg moaO;shg tu WIaK;ajfha

§ iu;=,s;;djhg t<öug bv ÿka úg Ndckh ;=< uq¿ mSvkh Y jk w;r tys B ys wdxYsl mSvkh

Z fõ. r;a lsÍfï§ nÿfkys mßudj fjkia fkdjk nj Wml,amkh lrñka

Z
2

5
Y = iy

3

5

X

Y
=     hk nj fmkajkak.

Tn l< hï Wml,amk fõ kï tajd i|yka lrkak. Y ys w.h 8×105Pa fõ kï X iy Z ys

w.hka .Kkh lrkak.

A
(g)

B
(g)

D
(g)

P
(g)

Q
(g)

R
(g)

50 35 45 40 30 60DH
f

ø/kJmol-1
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(iv) Y = 8×105 P
a 
jk by; (iii) ys iu;=,s; moaO;shg A ys ujq, n tla fldg tu moaO;shg kej;

500 K § iu;=,s;;djg t<öug bv fok ,§. fuúg nÿk ;=< uq¿ mSvkh 2.5×106 Pa úh. n

ys w.h iy kj iu;=,s; ;;aj hgf;a A
(g)

, B
(g)

 iy D
(g)

 hk fïjdfha wdxYsl mSvk .Kkh

lrkak. (2005)

22. fï iu. oS we;s rEm igyfka o=lafjkqfha jdhq msgùug bv fkdfok i¾IKh o nr o rys; msiagkhla

iú lr we;s oDv is,skavrdldr nÿkls.‘h’ hkq nÿk ;=< jdhqjla we;s úg nÿfka m;=f<a isg msiagkh

olajd we;s Wi jk w;r, ‘p’ hkq msiagkh u; n, mj;ajk ndysr mSvkhhs. msiagkfhaa yrialv j¾.

m%udKh 8.314×10-2 m2 fõ.

(i) wdrïNfha oS X jdhqfjka nÿk mqrjkq ,efí. nÿk iy wka;¾.; jdhqfjys WIaK;jh 27 0C o,

p ys w.h 105 Pa o jk úg h ys w.h 3.0 m fõ.

nÿk ;=< we;s X ujq, m%udKh .Kkh lrkak.

(ii) 800C g jvd by< WIaK;ajj,g r;a l< úg X úfhdackh ù my; iu;=,s;;dj ,nd foa.

2X 
(g) º   Y 

(g)
  +  Z 

(g)

P ys w.h 105 Pa f,iu mj;ajd .ksñka by;  (i) ys nÿk r;a lr, wka;¾.; jdhqj,g 127 0C

oS iu;=,s;;djhg t<öug bv fok ,oS. fuu ;;a;aj hgf;a oS n÷k ;=< X ys 4.0 mol we;s nj

fidhd .eksK.  my; ioyka oE .Kkh lrkak

a. h ys w.h

b. X, Y iy Z hk jdhqj, wdxYsl mSvk

c. 1270C oS by; iu;=,s;;dj ioyd iu;=,s;;d ksh;h, K
p.

(iii) by; (ii) ys n÷k ;=,g ksYals%h jdhq 10 mol we;=,a lr h ys w.h, by;

(ii) (A) ys tu w.fhau mj;ajd  .ksñka, moaO;shg 127 0C oS iu;=,s;;djhg

t<öug bv fok ,oS. fuu ;;a;aj hgf;a oS X, Y, Z iy S hk jdhq j,

wdxYsl mSvk o, p ys w.h o .Kkh lrkak.

(iv) by; (ii) ys ñY%Kfhys WIaK;jh 127 0C oS u mj;ajd .ksñka p ys w.h kej; 105 Pa olajd

fjkia ùug bv fokq ,efí. fuu kj iu;=,s; ;;a;aj hgf;a oS h ys w.h o X, Y,Z iy S hk

jdhq j, wdxYsl mSvk o .Kkh lrkak'

(v) fuu .Kkh lsrSïj, oS Tn úiska lrk ,o Wml,amk we;akï tajd ioyka lrkak. (2006)

23. (a) 350K g by< WIaK;aj j, § B
(g)

 iy C
(g)

 idoñka A
(g)

 m%;sj¾;H f,i ú>gkh fõ. mßudj

4.157dm3 jk f¾pkh lrk ,o n÷kla A
(g)

 2.0 mol, B
(g)

 1.0mol iy C
(g)

 1.0 mol j,ska mqrjd

500 K g r;a lrk ,§. fuu WIaK;ajfha § moaO;sh iu;=,s;;djg meñKs úg, n÷fkys A
(g)

1.6mol , B
(g)

 1.2 mol iy C
(g)

 1.6 mol wka;¾.; úh.

(i) B
(g)

 iy C
(g)

 idoñka A (g) ú>gkh ùu i|yd jk ;=,s; ridhksl iólrKh wfmdaykh

lrkak.

(ii) by; (i) ys m%;sl%shdj i|yd iu;=,s;;d ksh;h, K
C
, i|yd m%ldYkhla ,shkak.

(iii) 500 K § K
P
 ys w.h .Kkh lrkak.

(iv) 700 K § fuu m%;sl%shdfõ K
P
 ys ixLHd;aul w.h SI tall j,ska 5.1 x 1013 fõ kï A (g)

ys ú>gkh ;dmodhl o hkak wfmdaykh lrkak.
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(b) (i) 400 K g by< WIaK;ajj, § X 
(g) 

, Y 
(g)

 iy Z 
(g)

 w;r my; olajd we;s ridhksl

iu,s;;dj mj;S.

X 
(g)

  +  Y 
(g) º  2Z 

(g)

mßudj 16.628 dm3 jk f¾pkh lrk ,o n÷kl X
(g) 

2mol yd Y
(g) 

2mol ne.ska wka;¾.;

fõ. by; iu;=,s;;djg t<eöu i|yd fuu n÷k 500 K g r;a flf¾. fuu WIAK;ajfha

§ iu;=,s;;d ksh;h,  K
P
 = 4 fõ.

I. n÷k ;=< X 
(g)

, Y 
(g)

 iy Z 
(g)

 hk fïjdfha ujq, m%udK .Kkh lrkak.

II. n÷k ;=, uqM mSvkh .Kkh lrkak.

(ii) by; (i) ys iu;=,s;;djg t<TqKq miq, WIaK;ajh 500 K ys mj;ajd .kañka Z 
(g)

 1 mol

n÷kg tl;= flf¾. kj iu;=,s;;djg t<TqKq miq n÷k ;=< X 
(g)

, Y 
(g)

 iy Z 
(g)

 hk

fïjdfha ujq, m%udK .Kkh lrkak.

(iii) by; (i) ys iu;=,s;;djg t<eTqKq miq, WIaK;ajh 500 K ys mj;ajd .kañka, Y 
(g)

 1 mol

iy Z 
(g)

 1 mol ne.ska n÷kg tl;= lf<a hhs is;kak. túg moaO;sfha iu;=,s;;dj

l=uk ÈYdjg keTqre fõ ±hs .Kkh lsÍï j,ska f;drj ;¾ldkql=,j wfmdaykh

lrkak. (2007)

24. 27 0C  oS my; olajd we;s mrsos NH
4
SH  úfhdackh fõ

NH
4
SH 

(s) º    NH
3 (g)

  +  H
2
S 

(g)

27 0C os fuu m%;sl%shdj ioyd iu;=,s;;d ksh;h,  K
C
, 1.44 × 102 mol2 m-6  fõ

(i) 27 0C  os by; m%;sl%shdj ioyd iu;=,s;;d ksh;h, K
P
, .Kkh lrkak.

igyk wod< iólrK jHq;amkak lsÍu wkjYH h.

NH
3 (g)

iy H
2
S 

(g)
mßmQ¾K j yeisf¾ hehs Wml,amkh lrkak (27 0C § RT = 2.5 kJ mol-1)

(ii) 27 0C os mßudj 1.0 x 10-2 m3 jk f¾pkh lrk ,o n÷kla ;=< iu;=,s;;d wjia:djg t<öu

ioyd ;eìh hq;=  NH
4
SH ys wju ialkaOh .Kkh lrkak (NH

4
SH  ys idfmalaI wKql

ialkaOh = 51) (2008)

25. (i) X
(g) º  2Y

(g)

hk iu;=,s;;djg t<öug i|yd X
(g)

 ys 2.0 mol  ixjD; Ndckhla ;=< 450 K  g r;a lrk

,§' fuu iu;=,s;;dfõ § X
(g)

 ys wdrïNl m%udKfhka 25% la úfhdackh ù Y
(g)

 iEfok nj

iy moaO;sfha u`M mSvkh 6.0×105 Nm-2 nj fidhd .kakd ,§'

my; oelafjk oE .Kkh lrkak'

(a) iu;=,s;;dfõ §  X
(g)

ys iy Y
(g)

 ys ujq, Nd. (b) iu;=,s;;d ksh;h K
p

(ii) by; moaO;sfha WIaK;ajh 600 K olajd jeä l< úg" my; iu;=,s;;djg t<öu i|yd o

úfhdackh úh'

X
(g) º   2Y

(g) º   Z
(g)

wdrïNfha § X
(g)

 ys 2.0 mol Ndú; l< úg" fuu iu;=,s;;dfõ § Y
(g)

 iu`. X
(g)

 1.0 mol iy

Z
(g)

 0.50 mol we;s nj fidhd .kakd ,§'

I. my; oelafjk oE .Kkh lrkak'

a. iu;=,s;;dfõ §  Y
(g)

ys ujq, ixLHdj

b. iu;=,s;;dfõ §  X
(g)

, Y
(g)

iy Z
(g)

 ys ujq, Nd.

c. iu;=,s;;dfõ §  uq¿ mSvkh

d. X
(g) º  2Y

(g)
 i|yd iu;=,s;;d ksh;h
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II. a. by; C fldgfia § Tn hïlsis Wml,amk Ndú; lf<a kï tajd i|yka lrkak'

b. X
(g)      º  2Y

(g)
 hk m%;sl%shdj ;dmodhl o" ;dmdjfYdaIl o@ Tfí ms<s;=r fláfhka

meyeÈ,s lrkak' (2009)

26. 3000C g by< WIaK;aj j,§ A 
(g)

iy B 
(g)

w;r my; iu;=,s;;dj mj;S'

A
(g) º    2B

(g)

A 
(g)

iy B 
(g)

hk folu mßmQ¾K f,i yeisf¾'

(i) mßudj 4.157dm3 jk oDv" ixjD; Ndckhla ;=< wdrïNfha§ A
(g)

ys 0.45mol la ;nk ,§'

bkamiq" by; iu;=,s;;djhg t<eöu i|yd Ndckh 3270C g r;a lrk ,§' túg Ndckfhys

wvx.= oEys uq¿ mSvkh 9.00×105Nm-2 nj fidhd.kakd ,§'

my; i|yka oE .Kkh lrkak'

I. iu;=,s; wjia:dfõ§ A
(g)

iy B
(g)

hk jdhq foflys uq¿ ujq, ixLHdj

II. iu;=,s; wjia:dfõ§ A
(g)

iy B
(g)

hk tla tla jdhqfjys ujq, ixLhdj

III. by; iu;=,s;;dj i|yd K
P
iy K

C
hk iu;=,s;;d ksh;'

(ii) bkamiq B
(g)

ys 0.30mol la Ndckhg tla lr" moaO;sh tu WIaK;ajfha§u iu;=,s;;djhg

t<öug bv yßk ,§' iu;=,s;;djhg m;a jQ miq A
(g)

ys m%udKh" B
(g)

tla lsÍug fmr

Ndckfha ;snQ A
(g)

ys m%udKhg jvd x mol j,ska jeäh' Ndckfha A
(g)

ys kj wdxYsl mSvkh" P
A

i|yd .Ks;uh m%ldYkhla x weiqfrka jHq;amkak lrkak'

(fuu m%ldYkfhys yer fjk;a ixfla; fkd;sìh hq;=h) (2010)

27. P hk jdhq ksheÈhla mßudj 1.0 dm3 jk oDv Ndckhla ;=<" my; i|yka iu;=,s;;djg t<eöu

i|yd 481K, olajd r;a lrk ,§'

2P
(g) º  2Q

(g)
  +  R

(g)

iu;=,s; wjia:dfõ§" moaO;sfha uq¿ mSvkh 1.2×105Pa nj o" R
(g)

ys wdxYsl mSvkh 2.0×104Pa nj

o fidhd .kakd ,§'

(i) P
(g)

 ys iy Q
(g)

 ys wdxYsl mSvk .Kkh lrkak'

iu;=,s; wjia:dfõ§ P
(g)

,   Q
(g)

 iy R
(g)

 hk fïjdfha idkaøK .Kkh lrkak'

by; iu;=,s;;dj i|yd iu;=,s;;d ksh;h" K
C

.Kkh lrkak'

(481K ys §  RT = 4.0×103 Jmol-1) (2011)

28. ixjD; oDV Ndckhl wka;¾.; A jdhqj fmkakqï lrk my; iu;=,s;;d i,lkak'

(i) T ^fl,aúka& WIaK;ajhl§ my; m%;sl%shdjg A Ndckh fjhs'

2A
(g)º B

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

iu;=,s;;djg t<eUqKq miq" A ys wdrïNl m%udKfhka 40% la B njg mßj¾;kh ù we;s nj

o moaO;sfhys uq¿ mSvkh 4 × 105 Nm-2 nj o fidhdf.k we;' T WIaK;ajfha § fuu

iu;=,s;;dj i|yd iu;=,s;;d ksh;h K
p
 .Kkh lrkak'

(ii) moaO;sfhys WIaK;ajh 2T ^fl,aúka& f;la jeä l< úg" by; m%;sl%shdjg wu;rj" my;

±lafjk mßÈ ;j;a m%;sl%shdjlg A Ndckh fjhs'

2A
(g) º  C

(g)
  +  D

(g)
 ------- (2)

moaO;sh 2T ys§ iu;=,s;;djg t<eUqKq miq" A ys wdrïNl m%duKfhka 20% la C iy D njg

mßj¾;kh ù we;s nj o A ys wdrïNl m%udKfhka 20% la b;sßj we;s nj o fidhdf.k we;'



ridhkh úoHdjpß; Èidkdhl B.Sc. Engineering (Hon's) 22

I. A ys wdrïNl ujq, ixLHdj a jQfha kï" fuu iu;=,s;;dfjys § A, B, C  iy D ys ujq,

ixLHd fjk fjku .Kkh lrkak'

II. 2T ys § (2) jk iu;=,s;;dj i|yd iu;=,s;;d ksh;h K
P
 .Kkh lrkak'

III. 2T ys § (1) jk iu;=,s;;dj i|yd iu;=,s;;d ksh;h K
P
 .Kkh lrkak' (2012)

29. lrduhlska iïnkaO lrk ,o P (mßudj = V) yd Q (mßudj = 2V) hk oDv n,an folla ksh;

WIaK;ajh l=áhl my; olajd we;s mßÈ ;nd we;'

wdrïNfha § lrduh jid we;' P ;=< AB jdhqj 1.0mol wvx.= jk w;r Q ysiaj we;' moaO;sfhys

WIaK;ajh 400K olajd by< kexjQ úg AB
(g)

 , A
(g)

yd B
(g)

 njg my; § we;s iu;=,s; m%;sls%hdjg

wkqj úfhdackh fõ'

AB
(g)º A

(g)
 + B

(g)

by; iu;=,s;;djh i|yd iu;=,s;;d ksh;h K
c
 fõ' moaO;sh iu;=,s;;djh (m<uq iu;=,s;;djh)

lrd t<eô úg A
(g)

 m%udKh x mol nj fidh .kakd ,§' lrduh ùjD; lr moaO;sh kej;

iu;=,s;;djhg  (fojekd iu;=,s;;djh) m;a ùug bv yßk ,§' túg iEÿkq A
(g)

 m%udKh y mol nj

fidhd .kakd ,§'

(i) K
c
 V(1-x) = x2 yd 3K

c
 V(1-y)=y2  nj fmkajkak'

(ii) y=0.5 mol fõ kï" x ys w.h .Kkh lrkak'

(iii) f,apeÜ,sh¾ uQ,O¾uh Ndú; lrñka by; (ii) ys Tnf.a ms<s;=r meyeÈ,s lrkak'

(iv) moaO;sfha WIaK;ajh 600K olajd jeä lrk ,§' moaO;sh iu;=,s;;djhg (f;jeks iu;=,s;;djh)

t<eô úg moaO;sfha mSvkh" fojeks iu;=,s;;djfhys mSvkh fuka 1.7 .=Khla úh' f;jeks

iu;=,s;;djfhys § A
(g)

 m%udKh z mol úh' z ys w.h .Kkh lrkak'

(v) AB
(g)

 ys úfhdackh ;dm wjfYdaIl nj fmkajkak'

(vi) Tnf.a .Kkh lsÍïj, § Ndú; lrk ,o Wml,amkh $ Wml,amk i|yka lrkak'

(2013)

30. my; m%;sls%hdjg wkqj C jdhqj D yd E jdhq njg ú>gkh fõ'

C
(g)º 2D

(g)
+E

(g)

C ys 1.00 mol m%udkhla oDv n÷kla ;=<g we;=¿ lr, T
1
 WIaK;ajfha § iu;=,s;;djhg m;aùug bv

yßk ,§' iu;=,s;;djfha § C ys 0.20 mol  m%udKhla ú>gkh ù we;s nj ksÍlaIKh lrk ,o w;r

n÷k ;=<mSvkh 1.00×105 Pa úh'

(i) wod< m%ldYk ,shd olajñka by; iu;=,s;;djh i|yd wdxYsl mSvk wdYs%; iu;=,s;;d ksh;h,

K
p
 .Kkh lrkak'

(ii) T
1 
= 500K kï idkaøK wdYs%; iu;=,s;;d ksh;h' K

C
, .Kkh lrkak'

(iii) moaO;sfha WIaK;ajh T
2 
(T

2
= 300K) olajd wvq l< úg, D j,ska fldgila øùlrKh ù tys

jdIamh yd iu;=,s;j mj;sk nj ksÍlaIKh lrk ,§' C yd E jdhQka f,i mj;sk w;r tajd D

ys øj l,dmfhys ødjH fkdfõ' 300 K ys § D ys ika;Dma; jdIam mSvkh 5.00×102 Pa fõ' T
2

WIaK;ajfha § C ys ú>gkh jQ m%udKh 0.10 mol  fõ' K
p
 .Kkh lrkak' (2014)
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31.(a) 250C WIaK;ajfha oS my; m%;sls%hdj i,lkak'

AB
(s)
® C

(s)
 + D

(g)

250C § DHq
f
yd Sq i|yd my; o;a; § we;'

DHq
f 
/ kJmol-1 Sq /  JK-1mol-1

AB
(s)

-1208 100

C
(s)

  -600   50

D
(g)

  -500 170

(i) 250C § fuu m%;sls%hdj iajhxisoaOj fkd jk nj fmkajkak'

(ii) WIaK;ajh T 0C g jvd jeä jQ úg" fuu m%;sls%hdj iajhxisoaO fõ' WIaK;ajh T 0C g jvd wvq

jQ úg fuu m%;sls%hdj iajhxisoaO fkdfõ' T .Kkh lrkak'

(iii) by; (ii) ys .Kkfha § Tn Ndú; l< Wml,amk i|yka lrkak'

(b) by; (a) ys úia;r lr we;s m%;sls%hdj mßudj 2.00dm3 jk ixjD; Ndckhla ;=< 9300C § isÿ l<

úg" moaO;sh ;=< my; iu;=,s;;djh we;s fõ'

AB
(s)º C

(s)
 + D

(g)

(i) fuys § Ndckfha mSvkh 4.00×105 Pa nj fidhd f.k we;' 9300C § K
p
yd K

c
.Kkh lrkak'

Tn Ndú; l< Wml,amk i|yka lrkak' (8.314 JK-1mol-1×1203K = 10000Jmol-1 nj i,lkak')

(ii) by; (b)(i) ys m%;sls%hdj X
(g)

we;s úg 9300C § isÿ l< úg" iEfok D
(g)

m%udKh jeä lr .;

yel' túg moaO;sh my; i|yka mßÈ kj iu;=,s;;djhla fmkajhs'

AB
(s)

 + X
(g)º C

(s)
 + 2D

(g)

mßudj 2.00dm3 jk ixjD; Ndckhla ;=< 9300C § X
(g)

ujq, 2.25×10-1 la iu. fuu

m%;sls%hdj isÿ l< úg" D
(g)

ys wdxYsl mSvkh 7.50×105Pa úh' fuu kj iu;=,s;;djh i|yd

K
p
yd K

c
.Kkh lrkak'

(iii) my; wjia:dj, § (b)(ii) fldgfiys iu;=,s;;djfhys isÿ úh yels fjkia ùï .=Kd;aulj myokak'

I. >k C j,ska fldgila moaO;sfhka bj;a l, úg

II. D jdhqfjka fldgila moaO;sfhka bj;a l< úg (2015)

32. jeämqr C
(s)

m%udKhla iy CO
2(g)

 0.15mol la ixjD; oDV 2.0dm3 Ndckhl ;nd" WIaK;ajh 6890C

ys § moaO;sh iu;=,s;;djg t<öug bv yßk ,È' iu;=,s;;djg t<UqKq úg Ndckh ;=< mSvkh

8.0×105 Pa nj fidhd .kakd ,È' (6890C ys § RT=8000 J mol-1 f,i i,lkak')

(i) C
(s)

 + CO
2(g) º 2CO

(g)
m%;sls%hdfõ iu;=,s;;d ksh;h" K

p
i|yd m%ldYkhla ,shkak'

(ii) 689 0C ys § K
p
yd K

c
.Kkh lrkak'

(iii) fjk;a mÍCIKhl § by; úia;r l< Ndckh ;=< 689 0C ys È jeämqr C
(s)

iu. CO
(g)

iy

CO
2(g)

wvx.= fõ' tla tla jdhqfjys wdrïNl wdxYsl mSvkh 2.0×105 Pa ne.ska fõ' moaO;sh

iu;=,s;;djg t<fUk úg CO
2(g)

ys wdxYsl mSvkfha fjkiaùu .Kkh lsÍula wdOdrfhka

meyeÈ,s lrkak' (2016)

33. NaHCO
3(s) 

, 100 0C  g by< WIaK;ajhlg r;a l< úg my; m%;sls%hdj isÿ fõ'

2NaHCO
3(s) 

Na
2
CO

3(s) 
 +  CO

2(g) 
+  H

2
O

(g)

NaHCO
3(s) 

ksheÈhla mßudj 5.00dm3 jk f¾pkh l< ixjD; oDV Ndckhla ;=< ;nd 3280C g r;a

lrk ,§' iu;=,s;;djhg t<UqKq miq NaHCO
3(s)

 l=vd m%udKhla ;jÿrg;a Ndckfhys b;sßj ;snqKs'
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Ndckfha mSvkh 1.0 x 1.06 Pa  nj fidhd .kakd ,§' Ndckfha b;sßj we;s >k øjHhkays mßudj

fkdi,ld yeßh yels nj Wml,amkh lrkak' 3280 C § RT=5000J mol-1 fõ'

(i) 3280 C § iu;=,s;;djhg t<UqKq úg Ndckfha we;s H
2
O

(g)
ujq, m%udKh .Kkh lrkak'

(ii) 328 0C § by; iu;=,s;;djh i|yd K
p
.Kkh lr tkhska K

c 
.Kkh lrkak'

(iii) by; úia;r lrk ,o Ndckhg 3280 C § CO
2(g)

wu;r m%udKhla tl;= lrk ,§'

iu;=,s;;djhg kej; t<UqKq úg CO
2(g)

 ys wdxYsl mSvkh H
2
O

(g)
 ys wdxYsl mSvkh fuka

isõ ^4& .=Khla úh' fuu ;;a;ajh hgf;a § CO
2(g)

yd H
2
O

(g)
ys wdxYsl mSvk .Kkh lrkak'

                        (2017)

34.(a) my; i|yka m%;sls%hd i,lkak'

M(CO
3
)
2
.nH

2
O(s) ® M(CO

3
)
2
(s) + nH

2
O(g)

M(CO
3
)
2
(s) º  MO

2
(s)   +   2CO

2
(g)

mßudj 0.08314 m3 jQ f¾pkh lrk ,o oDv n÷kl M(CO
3
)
2
.nH

2
O

(s)
 iq¿ m%udKhla (0.10mol)

we;' n÷fka WIaK;ajh 400K olajd jeä lrk ,§' fuu WIaK;ajfha § M(CO
3
)
2
f,day ldnfkagh

úfhdackh fkdjk kuq;a iaMálSlrKh jQ c,h iïmQ¾Kfhka jdIamSlrKh fõ' n÷fkys mSvkh

1.60×104 Pa nj uek .kakd ,§' >k øjH u.ska wh;a lr.kakd mßudj fkdi,ld yeßh yels fõ'

M(CO
3
)
2
.nH

2
O

(s)
iQ;%fhys we;s 'n' ys w.h ks¾Kh lrkak'

(b) by; moaO;sfhys WIaK;ajh bkamiq 800K olajd jeä lrk ,§' fuúg >k f,day ldnfkagfhka hï

m%udKhla úfhdackh ù jdhq l,dmh iuÕ iu;=,s;j we;s nj ksÍlaIKh lrk ,§' n÷fkys mSvkh

4.20×104 Pa nj uek.kakd ,§'

(i) 800K ys § n÷k ;=< we;s c,jdIamfhys wdxYsl mSvkh .Kkh lrkak'

(ii) 800K ys § n÷k ;=< we;s CO
2
ys wdxYsl mSvkh .Kkh lrkak'

(iii) M(CO
3
)
2
(s) ys úfhdackhg wod< mSvk iu;=,s;;d ksh;h" K

p
i|yd m%ldYkhla ,shkak'

(iv) 800K ys § f,day ldnfkagfhys úfhdackh jQ ujq, m%;sY;h .Kkh lrkak'

(v) by; ;;a;aj hgf;a f,day ldnfkagfhys úfhdackh i|yd tka;e,ams fjki (DH) 40.0 kJmol-1

fõ' wkqrEm tkafg%dms fjki (DS) .Kkh lrkak'

(vi) M(CO
3
)
2
(s) ys úfhdack m%;sls%hdj bÈß ÈYdjg fhduq lsÍu i|yd l%u folla fhdackd lrkak'

(2018)

35. XY
2
Z

2
(g) kue;s ixfhda.h 300K g jvd by< WIaK;ajj,g r;al< úg my; mßÈ úfhdackh fõ'

XY
2
Z

2
(g)  XY

2
(g) + Z

2
(g)

XY
2
Z

2
(g) ys 7.5g l idïm,hla f¾pkh lrk ,o 1.00 dm3 oDV-ixjD; n÷kla ;=< ;nd WIaK;ajh

480K olajd jeälrk ,§'

XY
2
Z

2
(g) ys ujq,sl ialkaOh 150g mol-1 fõ' 480 K ys§ RT ys wdikak w.h f,i 4000 Jmol-1

fhdod.kak' ish¨u jdhQka mßmQ¾K jdhq f,i yeisfrk nj wml,amkh lrkak'

(i) úfhdackh ùug fmr Ndckh ;=< we;s XY
2
Z

2
(g) ujq, ixLHdj .Kkh lrkak'

(ii) by; moaO;sh 480K § iu;=,s;;djhg t<ö úg Ndckh ;=< we;s uq¿ ujq, m%udKh 7.5×10-2

mol nj fidhd.kakd ,§' 480K § iu;=,s;;d ñY%Kh ;=< we;s XY
2
Z

2
(g) , XY

2
(g) iy Z

2
(g) ys

ujq, ixLHd .Kkh lrkak'

(iii) 480K § fuu m%;sls%hdj i|yd iu;=,s;;d ksh;h K
c
g .Kkh lrkak'

(iv) 480K § iu;=,s;;djh i|yd K
p
.Kkh lrkak' (2020)


