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m%;sl%shd YS>%;d ks¾Kh lsÍfï mÍlaIKd;aul Ys,am l%u

.Kkh lsÍïj,ska fmkakqï flfrk mßÈ m%;sl%shd YS>%;d mÍlaIKd;aulj ks¾Kh lrk ,o rdYs nj wms

oksuq' tneúka m%;sl%shd YS>%;d mÍlaIKd;aulj ks¾Kh lrkafka flfia oehs wjfndaO lr .ekSu wjYH h' fï

ikao¾Nh ;=<" m%;sl%shdjl YS>%;dj ks¾Kh lsÍug" ld,fha Y%s;hla f,i m%;sl%shlhl ̂ fyda M,hl& idkaøKh

kshdukh lsÍu wjYH fõ' tkï" lsishï m%;sl%shdjl fõ.h ks¾Kh lrkq ms‚i" ksh; WIaK;ajhla hgf;a

§ WÑ; mÍlaIKd;aul l%uhla f;dard .ksñka m%;sl%shlhl idkaøKh wvq ùfï fõ.h fyda M,hl idkaøKh

jeä ùfï fõ.h yeoeßh hq;= h' fuh úúOdldrfhka l< yels h' ta i|yd Ndú; flfrk Ys,am l%u ir,

jYfhka fNaokh fkdjk yd fNaokh jk hkqfjka j¾.SlrKh l< yels h' fNaokh fkdjk l%uj, § fuh

isÿ flfrkqfha m%;sl%shd ñY%Kfha fõ.fhka ks¾Kh l< yels fN!;sl .=Khla ñkqï lsÍfuks' fï Ys,amSh l%u

mQ¾K jYfhka u ld, úYaf,aIK l%u jk w;r mÍlaIKd;aul ñkqïj, § m%;sl%shd ñY%Kh fjkilg Ndck

lsÍula fkd lrhs' WodyrKhla f,i" ødjKfha isÿ jk m%;sl%shdj, § j¾Kj;a úfYaIKhla fõ kï tys

idkaøKh uekSu i|yd j¾Kdj,s §ma;sñ;sl Ys,amSh l%u Ndú; l< yels h' whk iyNd.s fõ kï idkaøK

fjki wkdjrKh i|yd úoaHq;a ikakhk;d ñkqï Wmfhda.s lr .; yels h' jdhq iyNd.s jk m%;sl%shd

kshdukh i|yd ksh; mßudfõ § mSvk ñkqï fhdod .; yels h'

j¾Kdj,s §ma;sñ;sl l%u

hg;a msßfihska m%;sl%shdjg iyNd.s jk m%;sl%shl fyda M,j,ska tla úfYaaIhlaj;a j¾Kj;a jk úg fuu

l%uh fhdod .; yel' fuys § m%;sls%hl fyda M,hl wjfYdaIK j¾Kdj,sfhka ,nd.;a WÑ; ;rx. wdhduhla

u.ska tys wjfYdaIl;dj ld,fha Ys%;hla f,i kshdukh lrkq ,efí' wjfYdaIl;dj wod< úfYaIfha idkaøKhg

wkqf,dauj iudkqmd;sl neúka ld,fha Y%s;hla f,i wjfYdaIl;dj uekSfuka m%;sl%shdfõ fõ.h kshdukh

l< yels h'

iuia; mSvk fjki uekSfï l%u

wm okakd mßÈ" oDV n÷kla ;=< isÿ jk jdhq l,dm m%;sl%shdjl" ´kE u wjia:djl uq¿ mSvkh jdhquh

m%;sl%shlj, yd M,j, wdxYsl mSvkj, ftlHhg iudk fõ' tneúka" m%;sl%shdfõ iafgdhsslsfhdñ;sh okafka

kï" uksk ,o iuia; mSvkfha Ys%;hla f,i m%;sl%shlhl wvq ùfï YS>%;dj fyda M,hl jeä ùfï YS>%;dj

ks¾Kh lsÍu i|yd fuh Ndú; l< yels h'

úoHq;a ikakhkh$ikakdhl;d l%uh

ksoiqkla f,i my; oelafjk m%;sl%shdj i,lkak '
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jvd fnfyúka by< h' ;j o ikakdhl;dj whkj, idkaøKh u; /£ mj;S' tneúka ikakdhl;dfõ wvq

ùula ksÍlaIKh l< yels by; oelafjk l%shdj,sfhys yhsfv%dlais,a whk laIh ùfï fõ.h msßlaiSu i|yd

ikakdhl;dj uekSu fhda.H l%uhla fõ'

m%ldY N%uK l%uh

M,j, m%ldY il%sh;dj" m%;sl%shdj, m%ldY il%sh;dfjka fjkia jk m%;sl%shd i|yd fï l%uh iqÿiq h'

ksoiqkla f,i iqfl%daiaj, c,úÉfþokfha § fjkia m%ldY N%uKfhka hq;a .a¨fldaia yd *arelafgdaia we;s fõ'

m%ldY N%uKh uekSu i|yd zO%ejk udkhZ kue;s WmlrKh Ndú; fõ' m%ldY N%uKh idkaøKhg iïnkaO

neúka m%ldY N%uKfha ñkqï m%;sl%shd YS>%;djg iïnkaO h'

j¾;kdxl l%uh

fï l%uh" m%;sl%shdfõ bÈß .uk;a iuÕ isÿ jk M, jeä ùu yd m%;sl%shl wvq ùu ksid m%;sl%shl ñY%Kfha

j¾;kdxlh fjkia jkakd jQ øj l,dmfha isÿ jk m%;sl%shd i|yd úfYaIfhka m%fhdackj;a fõ'

jdhq úfudapk l%uh

m%;sl%shdjl tla M,hla jdhqjla kï ksoyia jk jdhqj /ia lr tys mßudj ld,fha Ys%;hla f,i ueksh yels

h' ksoiqkla f,i le,aishï ldnfkaÜ úfhdackfha § ldnka vfhdlaihsâ jdhqj ksmo fõ'

CaCO
3(s)
® CaO

(s)
 + CO

2(g)

fï wdldr m%;sl%shdj, YS>%;dj m%;sl%shdj isÿ ùfï § úfudapkh jk jdhq mßudj uekSfuka ks¾Kh l< yels

h ^fï tallfha § fujekakla Tn úoHd.drfha § w;ayod n,kq we;'&

fNaok Ys,am l%u( ridhksl úYaf,aIK l%uh

ridhksl úYaf,aIK l%ufha § wjYH ksheÈh m%;sl%shd ñY%Kfhka fjka lr f.k úYaf,aIKh flf¾' tiagrhl

c,úÉfþokfha § ksmo fjk wï, m%udKh fiùu i|yd wkqudmkh lsÍu fuhg ksoiqkls' ridhksl

úYaf,aIK l%ufhka" hï ld,hl § m%;sl%shd ñY%Kfha ixhq;sh fidhd .ekSug kï ksheÈh fjka lr .ekSu yd

úYaf,aIKh w;r;=r § m%;sl%shdj ;j ÿrg;a isÿ fkd jk nj ;yjqre lr .; hq;= h' idudkHfhka fuh isÿ

lrkq ,nkafka ksheÈh fjka lr .;a jyd u tys WIaK;ajh my< oeófuks'
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ix>Ügk jdoh

isõ jeks tallfhys ^mod¾:fha jdhq wjia:dj&" wm bf.k .;a mßÈ ix>Ügk jdoh wKqj, p,kh, tajdfha

pd,l Yla;sh yd th moaO;shl mSvkh yg .kajk wdldrh meyeÈ,s lrhs' ta wkqj m%;sls%hdjla isÿ ùu

i|yd uq¿ ld,h mqrd wKq ix>Ügk úh hq;= nj;a" ish¨ ix>Ügk fkdj" tajdhska hï Nd.hla muKla

m%;sls%hl" M, njg mßj¾;kh lsÍug fya;= jk nj;a f;areï .ekSu myiq h' fuys ir, w¾:h jkafka ish¨

ix>Ügk M, we;s fkdlrk nj h' tfia kï ish¨ m%;sls%hd fudfyd;lska wjika jkq we;' ksoiqkla f,i" 1

atm yd 20 0C, § jd;h 1 cm3 l wvx.= khsv%cka N
2(g)

 yd Tlaiscka O
2(g)

 ;;amrhla ;=< ix>Ügk 1027 la isÿ

lrhs' m%;sls%hdjla isÿ ùug wjYH tmuKla kï jdhqf.da,h uq¿ukska u hqla; jkq we;af;a NO wKqj,sks'

tfy;a ienúka u tys NO wvx.= jkafka wxY= ud;%hla muKs' ñka fmkakqï flfrkqfha m%;sls%hdjla isÿ ùu yd

tys fõ.h ks¾Kh lrk tl u idOlh ix>Ügk ixLHdj fkdjk njhs' tneúka ridhksl m%;sls%hdjla isÿ

ùu i|yd my; ±lafjk wjYH;d imsßh hq;= h(

1. ix>Ügk isÿ jk mßÈ wKq tlsfkl yuq úh hq;= h'

2. tla;rd Yla;s ndOlhla blaujd hEug ;rï m%udKj;a Yla;shlska hqla; j ta wKq ix>Ügkh úh hq;=

h' Bg wjYH wju Yla;sh m%;sls%hdfõ ils%hk Yla;sh hkqfjka yeÈkafõ'

3. m%;sls%hl M, njg mßj¾;kh lsÍug wjYH nkaOk ì£u yd nkaOk ;ekSu isÿ lsÍug Wmldß jk

ÈYdk;shlska hqla;j ta wKq ix>Ügkh úh hq;= h'
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ils%hk Yla;sh

ils%hk Yla;sh (E
a
) hkq M, ksmoùu i|yd ix>Ügkh jk wKqj,g ;sìh hq;= wju Yla;sh hs' th

Yla;s ndOlhla jk w;r tys úYd,;ajh m%;sls%hdj u; /f|a'

hï fõ.hla we;s wKql Nd.h =

— ils%hk Yla;shg jvd wvq Yla;shlska hq;a wKq o >Ügkh fõ' tfy;a fuys § tu wKq .eàfuka

miq tlsfklska wE;a fõ'

— m%;sls%hdjl YS>%;dj ils%hk Yla;sh (E
a
) u; /£ mj;S' E

a
wvq j;a u" Bg jeä Yla;shlska hq;a

wKqj, ixLHdj jeä fõ' fï ksid iM, ix>Ügk ixLHdj by< f.dia m%;sls%hd YS>%;dj jeä fõ'

— by; i|yka fya;= ksid" yqfola m%;sls%hdjl iuia; iólrKh foi ne,Sfuka muKla" m%;sls%hl

idkaøKh tys fõ.h flfrys n,mdk wdldrh fm/hsh fkdyels h' m%;sls%hdjl fm<" mÍlaIK

uÕska muKla ks¾Kh flfrk wdkqNdúl ksh;hls'

— m%;sls%hdjla isÿ ùug kï m%;sls%hl wKq WÑ; ÈYdk;shla we;s j ix>Ügkh úh hq;= h' tla

mshjrlska isÿ flfr;ehs ie,eflk my; ±lafjk ;dmdjfYdaIl m%;sls%hdj i,lkak'

NO + Cl
2
® NOCl + Cl

ix>Ügkh jk wKq folla tlsfklg ióm j;a u tajdfha bf,lafg%dak j,d w;r úl¾IKh

wkql%ufhka jeä jk w;r ta iuÕ tajdfha fõ.h wvq fjhs' fï iuÕ wKqj, pd,l Yla;sh"

úNj Yla;sh njg mßj¾;kh fjhs'

— M, iEfok mßÈ m%;sls%hl wKq m%;sls%hd LKavdxlh ^m%;sls%hdfõ m%.;sh& Tiafia bÈßhg tñka

úNj Yla;s Wmßuhla miq lrhs' fuu úNj Yla;s Wmßufha § m%;sls%hlj, mrudKql kHIaáj,

yd nkaOk bf,lafg%dakj, ieleiau ils%h ixlS¾Khla (AC) f,i ye¢kafõ' th

O=N.....Cl.....Cl f,i ±laúh yels h' ils%h ixlS¾Khla fnfyúka wia:dhS jk w;r Bg

we;af;a ixl%ñl meje;auls' t fyhska th fjka lr .; fkd yels h' fï ksid fï wjia:dj

ixl%uK wjia:djla (TS) hkqfjka o y÷kajkq ,efí'
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— m%;sls%hd lrk wKqj,g" tajdfha bf,lafg%dak j,d úksúo f.dia me/Ks nkaOk ì£ug ;rï

m%udKj;a pd,l Yla;shla wef;d;a" ils%h ixlS¾Kh kj nkaOk idoñka M, njg" t kï fuys

§ NOCl  yd Cl njg" mßj¾;kh fõ' wKqj, pd,l Yla;sh" YsLrh lrd ióm ùug m%udKj;a

fkdfjf;d;a tajd fmd,d mek tlsfklska wE;a fõ'

O=N+Cl
2 º [O=N.....Cl.....Cl] ® O=N - Cl + Cl.

(ils%h ixlS¾Kh fyj;a ixl%uK wjia:dj)

fuh my; ±lafjk úNj Yla;s me;släka ksrEmKh l< yelsh'
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— N+ñ wjia:dfõ we;s m%;sls%hlj, úNj Yla;sh;a" ils%h ixlS¾Kfha úNj Yla;sh;a w;r fjki

bÈß m%;sls%hdfõ ils%hk Yla;sh (E
a(f)

) fõ' th" ils%h ixlS¾Kh idokq msKsi WÑ; ÈYdk;sfhka

ix>Ügkh jk wKqj,g iemehsh hq;= wju w;sf¾l Yla;sh fõ' N+ñ wjia:dfõ we;s M,j,

úNj Yla;sh;a" ils%h ixlS¾Kfha úNj Yla;sh;a w;r fjki miq m%;sls%hdfõ ilS%hk Yla;sh

(E
a(r)

) fõ' th M,j,ska ils%h ixlS¾Kh iE§ug miq l< hq;= Yla;s lvbu fõ' bÈß yd miq

m%;sls%hdj, ils%hk Yla;s w;r fjki" m%;sls%hd tka;e,amshg iudk fõ'

DH = E
a(f)

 - E
a(r)

^;dmodhl m%;sls%hdj," Yla;s uÜgug wkqrEm j" m%;sls%hlj,g my<ska M, msysgk nj ie,elsh hq;=h'&

— nyq mshjr m%;sls%hd" Yla;s YS¾I fyj;a ixl%uK wjia:d tllg jeä .Kkla yryd isÿ fõ' fu

jeks m%;sls%hdj," idfmaCI jYfhka jeä ia:dhS;dfjka hq;a m%;sls%hdYS,S w;rueÈhla (I) Yla;s

me;slfvys ksïkhl msysghs' th fjka lr .ekSug fyda tys j¾Kdj,sh uÕska y÷kd .ekSu l,

yelsh' M, njg m;a ùug th ;j;a ils%h ixlS¾Khla fyj;a ixl%uK wjia:djla njg m;a

úh yelsh' ixl%uK wjia:dfõ iajNdjh ms<sn|j fndfyda f;dr;=re imhkafka w;rueÈhhs'
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m%;sls%hdjl iS>%;dj flfrys n,mdk idOl

  WIaK;ajh   idkaøKh$mSvkh

  fN!;sl iajNdjh   W;afm%arl

ridhksl m%;sls%hdjl iS>%;djh flfrys n,mdk idOlj, n,mEu wdo¾Ykh

mÍlaIKh I :

m%;sls%hdjl YS>%;dj flfrys idkaøKh n,mdk nj fmkaùu

  rEmigyfka ±lafjk mßÈ wegejqula ilia lr msßisÿ lrk ,o 2cm È. ue.akSishï má lene,s

folla tl;= lrkak' k< follg c,h 10cm3 ne.ska f.k tl k,hlg HCl ìxÿ folla o wfklg

ìxÿ y;rla o oud mÍCIKh lr n,kak' (fuys wfkl=;a idOl ksh; j ;nd idkaøKh muKla fjkia

lr we;')

  wï, idkaøKh jeä k<fha fõ.fha jdhq nqnq¿ ksl=;a jk nj olakg ,efí'

  fï wkqj m%;sls%hdjl YS>%;dj flfrys idkaøKh n,mdk nj ks.ukh l< yels h'

mÍlaIKh II :

m%;sls%hdjl YS>%;dj flfrys WIaK;ajh n,mdk nj fmkaùu

  rEmigyfka ±lafjk wdldrhg wegejqu ilid moaO;sj, WIaK;ajh muKla úp,kh lrñka wksl=;a

idOl ksh; j ;nd m%;sls%hd lrjkq ,efí'

  ta úg ldur WIaK;ajfha mj;sk ødjKhg jvd jeä fõ.hlska 600C mj;sk ødjKh új¾K jk nj

ksÍCIKh l< yels h'

  fï wkqj m%;sls%hdjl iS>%;dj flfrys WIaK;ajh n,mdkafka he hs ks.ukh l< yels h'
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mÍlaIKh III :

m%;sls%hdjl YS>%;dj flfrys m%;sls%hlj, fN!;sl iajNdjh ̂ mDIaÀl j¾.M,h& n,mdk nj fmkaùu'

  tlu ialkaOhla we;s CaCO
3
legdhla iy CaCO

3
l=vq fjk fjk u mÍlaIK k< follg .kak'

  k< folg u tl u idkaøKh we;s' ^Wod ( 0.01 moldm-3 HCl
(aq)

& wï, iudk mßud tl;= lrkak'

  mÍlaIK k< fol u c, ;dmlhl ;nkak'

  jdhq msg ùfï fõ.j, fjki ksÍlaIKh lrkak'

  CaCO
3
l=vq iys; k<fha jdhq msg ùfï YS>%;dj wkslg jvd jeä nj ksÍCIKh l< yels h'

  fï wkqj m%;sls%hdjl YS>%;dj flfrys m%;sls%hlj, fN!;sl iajNdjh n,mdk nj ks.ukh l< yels h'

mÍlaIKh IV :

ridhksl m%;sls%hdjl YS>%;dj flfrys W;afm%arl n,mdk nj mÍCId lsÍu'

  lelEreï k< follg zmßud 20Z H
2
O

2
 10.0cm3 ne.ska .kq ,efí' ^mßud 20 hkafka woyia jkafka

iïu; WIaK;ajh yd mSvkfha § H
2
O

2
ødjKfha tall mßudjlska O

2
mßud 20 la ,efnk nj hs')

  tla k<hlg c,h 5.0cm3 tl;= lrk w;r wfklg 0.1mol dm-3 NaOH ødjKh 5.0cm3 tl;= lrkak'

  ta úg NaOH tl;= l< k<fha fõ.fhka jdhq nqnq¿ ksl=;a jkq olakg ,efí'

  fï wkqj NaOH j,ska H
2
O

2
j, úfhdack iS>%;dj jeä flfr;ehs lsj yels h'

  fï wkqj m%;sls%hdjl YS>%;dj flfrys W;afm%arl n,mdk nj ks.ukh l< yels h'
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m%;sls%hdjl YS>%;djhg n,mdk idOl j, n,mEu

— WIaK;ajh

WIaK;ajh jeä jk úg pd,l Yla;sh jeä jk neúka tall ld,hl § tall mßudjla ;=< isÿ jk

ix>Ügk ixLHdj jeä fõ' tu ksid tall ld,hl § isÿjk iM, ix>Ügk ixLHdj o jeä jk w;r

tkhska m%;sls%hd YS>%;dj jeä fõ'

fï yereKq úg l=vd WIaK;aj keÕSul § jqj" ils%hk Yla;sh blaujd hk Yla;sfhka hq;a wKqj, Nd.h

fndfyda fihska jeä ùu ksid o YS>%;dj jeä fõ'

uelaiafj,a-fnd,aÜiaudka Yla;s jHdma;s jl%fhka fuh meyeÈ,s l, yels h'
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— W;afm%arl

W;afm%arlhla uÕska m%;sls%hdjl hdka;%Kh fjkia lsÍu fya;=fjka m%;sls%hdj fjkia m%;sls%hd ud¾.hla

.kshs' tys ils%hk Yla;sh my;a w.hls' t neúka fuu ils%hk Yla;shg jeä Yla;shla we;s wKqj,

ixLHdj jeä fõ' fï ksid tall ld,hl § isÿjk iM, ix>Ügk ixLHdj jeä ù tkhska m%;sls%hd

YS>%;dj o jeä fõ'
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— idkaøKh

m%;sls%hl idkaøKh jeäj;a u tall mßudjl wKq ixLHdj jeä jk neúka tall ld,hla ;=, tall

mßudjl isÿjk ix>Ügk ixLHdj jeä jk w;r" ta iuÕ tall mßudjl isÿjk iM, ix>Ügk

ixLHdj o jeä fõ' ta neúka m%;sls%hdfõ YS>%;dj jeä fõ'

ie'hq' jdhquh miaO;sj," kshñ; WIaK;ajhl § mSvkh jeä jk l,ays mßudj wvq fõ' t fyhska

idkaøKh jeä fõ' fï ksid jdhquh m%;sls%hdj, mSvkh jeä ùu m%;sls%hd YS>%;dj jeä lsÍug fya;= fõ'

— m%;sls%hlj, fN!;sl iajNdjh

>k m%;sls%hlj, wxY=j, ;ru l=vdj;a u" m%;sls%hl wKqj,g .eáh yels mDIaÀl j¾.M,h jeä fõ'

fuh m%;sls%hd YS>%;dj jeä lsÍug fya;= fõ'

kso(- c,Sh yhsârlaf,daßla wï, ødjKhla iuÕ CaCO
3 
len,sj,g jvd fõ.fhka CaCO

3 
l=vq m%;sls%hd

ùu fuhg ksoiqkls'



pß; Èidkdhl B.Sc. Engineering (Hon's)ridhk úoHdj 1399999999999 999

fm< fiùfï mÍCIK

v ridhksl m%;sls%hdjl YS>%;djh ñKqï lsÍfï§ m%;sls%hl jehùfï iS>%;djh fyda M, ksmoùfï

iS>%;dj Ndú;d l< yelsh'

ta i|yd I. ksh; ld,hl§ isÿjk úm¾hdi m%udKh ñKqï lsÍu fyda

II. ksh; úm¾hdi m%udKhla ,eîug .;jk ld,h ñKqï lsÍu isÿ lsÍu isÿ l< yelsh'

1. Na
2
S

2
O

3
yd HCl w;r m%;sls%hdj

(i) ødjK ms<sfh, lr .ekSu

0.1moldm-3 idkaøKh iys; Na
2
S

2
O

3
ødjKhla Ndú;fhka my; wdldrhg tlsfklg fjkia

idkaøK iys; ødjK ms<sfh, lr .kak'
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(ii) ødjK ñY% lsÍu

tf,i ms<sfh, lr.;a Na
2
S

2
O

3
ødjK iy HCl ødjK lÜg, my; j.=fõ wdldrhg ñY%

lr .kak'

(iii) iqÿ lvodishl l¿ l;srhla we| Na
2
S

2
O

3
ødjKh iys; îlrh th u; ;nd wod, HCl

ødjKh ñY% lr .kak' bkamiq S wjlafIam ù l;srh jeiSug .;jk ld,h ñkqï lrkak'

.Kkh
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2. Mg yd H+ w;r m%;sls%hdj

(i) tlsfklg i¾j iu mÍCIK k, 5 la f.k tajdg c,h 5cm3 mqrjd c, uÜgu kQ,a

lene,a,la .eg.eiSfuka i,l=Kq lr .kak'

(ii) tu mÍCIK k, j,g iúl< yels rn¾ wen f.k tajd isÿre lr rEmfha ±lafjk mßÈ

isyska ùÿre nghla Ndú;fhka msßisÿ lrk ,o Mg máhla r|jkak'

(iii) 0.1moldm-3 idkaøKhla iys; HCl ødjKhla Ndú;fhka  my; j.=fõ wdldrhg fjkia

idkaøK iys; HCl ødjK ms<sfh, lr .kak'

(iv) mÍCIK k, j,g wod, Mg máh iys; rn¾ wenh iúlr k<h wfkla mi yrjkak' 5cm3

iSudj olajd H
2
msÍug .;jk ld,h úrdu >áldjlska ñKqï lrkak'
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3. Fe3+ yd I- w;r m%;sls%hd

v fuu ls%hdfõ§ I
2
iE§fï iS>%;dj ñKqï lrhs' ødjKhg msIaGh iaj,amhla tl;= l< úg I

2

1×10-5moldm-3 idkaøKhla we;s j;au msIaGh ks,a meyehla we;s lrhs' t u.ska msIAGh ks,a

meyeùug .;jk ld,h ñKqï lsÍfuka m%;sls%hd iS>%;djh ñkqï l< yelsh'

v kuq;a Fe3+ yd I- w;r m%;sls%hdj b;d fõ.j;a neúka ødjK ñY% l< ieKska msIaGh ks,a meye

we;s lrhs'

v tuksid iEu ødjK lÜg,hlgu iudk Na
2
S

2
O

3
m%udKhla tl;= lrhs'  tu Na

2
S

2
O

3
  , I

2

iuÕ b;d fõ.fhka m%;sls%hd lrñka I
2 
ødjK udOHfhka bj;a lrhs' túg msIaGh ks,a meye

jkafka Na
2
S

2
O

3 
ish,a,u iuÕ I

2 
m%;sls%hd lr wjika ùfuka miq I

2 
idkaøKh 1×10-5moldm-3

blaujk úgh' fuu.ska ks,a meyeh we;sùug .;jk ld,h §¾> l, yelsh'

I. ødjK ms<sfh, lsÍu

(NH
4
)
2
SO

4
. Fe

2
(SO

4
)
3
24H

2
O idkaø H

2
SO

4
ys Èhlrñka 0.01moldm-1 idkaøKhla iys; Fe3+

ødjKhla ms<sfh, lr .kak'

II. my; j.=fõ wdldrhg ødjK ñY% lrkak'

wdï,sl Fe3+ ødjKh fjku f.k KI,  msIaGh iy Na
2
S

2
O

3
wvx.= ødjKh ñY% lr ks,ameyeh

we;sùug .;jk ld,h ñkqï lrkak'
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(01) (A) (i) ´kEu ridhksl m%;sl%shdjla isÿùu i|yd m%;sl%shl wKq úiska imqrd ,sh hq;= uQ,sl

wjYH;d fudkjdo@

(ii) T
1
 yd T

2
 kï WIaK;ajj, § fok ,o jdhqjl wKq i|yd fnd,aÜiaudka jHdma;s lgq

igyka lrkak' fuys  T
1
 > T

2
  fõ'  Tfí rEm igyk $ m%ia:drh iïmQ¾Kfhka kï

lrkak'

(B) fuu fldgi ;fhdai,afmaÜ whk iy yhsfv%dlaf,daÍka wï,h w;r m%;sl%shdfjys fm< fiùu

i|yd is¥ lrk mÍlaIKh yd iïnkaO fõ'

(i) fuu mÍlaIKfha § wOHhkh lrk m%;sl%shdj i|yd ;=,s; ridhksl iólrKh ,shkak'

(ii) fuu mÍlaIKfha § m%;sl%shdfõ iS>%;dj i|yd ñkqula ,nd .kafka flfia±hs úia;r

lrkak'

(2002)
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(02) Fe3+
(aq)

 iy KI w;r m%;sl%shdfõ Fe3+
(aq)

 wkqnoaOfhka fm, ks¾Kh lsÍu i|yd isÿ l< mÍlaIKh

isysm;a lrkak'

ñkqï y;rla i|yd fhdod .;a m%;sldrlj, mßud (cm3 j,ska) iy idkaøK I j.=fjys oelafõ'

0.100 moldm 1 moldm

Fe KI 0.0001 moldm

Na S O  

1 - 25.00 5.00 5.00

2 5.00 20.00 5.00 5.00

3 10.00 15.00 5.00 5.00

4 15.00 10.00 5.00 5.00

A , B iy C hk YsIH lKavdhï ;=kla úiska ish¨ u mÍlaIK ldur WIaK;;ajfha§ isÿ lrk ,§'

ñY% lsÍug fmr m%;sldrl îlr follg ukskq ,efí' YsIH lKavdhï ;=k m%;sldrl îlr follg

uksk ,o wdldrh II jeks j.=fõ ±la fõ' ks,a meyehla we;s ùug .;jk ld,h ks¾Kh lsÍu i|yd

îlr foflys wvx.= ødjK ñY% l< wjia:dfõ u úrdu >áldj l%shd;aul lrkq ,efí'

lKavdhu 1  jk îlrh 2  jk îlrh

A KI ødjKh wfkla ish¨ ødjK

B Na
2
S

2
O

3
 ødjKh wfkla ish¨ ødjK

C Fe3+
(aq)

 ødjKh wfkla ish¨ ødjK

my; ±lafjk m%Yakj,g W;a;r imhkak.

(i) fuu mÍlaIKj, § Na
2
S

2
O

3
 tl u m%udKhla fhdod .kafka wehs@

(ii) fuu mÍlaIKfha § msIaGfhys ld¾hh l=ula o@

(iii) lKavdhï ;=fkka tlla ksjerÈ l%uh wkq.ukh lf<ah' my; j.=fjys wod< fldgqfjys ksjer§

hs ,shd tu lKavdhu y÷kajkak' wfkla fldgq foflys wod< lKavdhu wkq.ukh

l< l%uúêh WÑ; fkdùug m%Odk fya;= i|yka lrkak'

A ..............................................................................................................................

..............................................................................................................................

..............................................................................................................................
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B ..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

C ..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

(iv) ksjerÈ l%uh wkq.ukh l< lKavdhu mÍlaIK wxl 1 § ks,a meyeh we;s ùug .; jk

ld,h ñKsh fkdyels ;rï l=vd nj ksÍlaIKh lf<ah' ks,a meyeh we;s ùug .;jk ld,h

§¾> lr .ekSu i|yd l%u ;=kla ,shkak'

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

(2004)

(03) (a) wdrNl YS>%;d uekSfuka my; m%;sls%hdfõ pd,kh wOHhkh l< yel'

A
(aq)

 + 5B
(aq)

 + 6C
(aq)
®   3D

(aq)
 + 3E

(aq)

A , B iy C ys wdrïNl idkaøK fjkia lrñka § we;s WIaK;ajhl § isÿ lrk ,o mÍCIK

y;rla my; j.=fõ úia;r lr we;' ld,h (t/s) iuÕ A ys idkaøKfha fjki [DA]
0
 uek

we;'

(i) wdrïNl YS>%;djhka R
1
 , R

2
 , R

3
iy R

4
.Kkh lr j.=j iïmQ¾K lrkak'

(ii) A , B iy C hk tla tla m%;sls%hlhg idfmaCIj fm< ms<sfj<ska a , b iy c f,i yd fõ.

ksh;h k f,i o f.k a , b iy c .Kkh lr" tu w.hhka Ndú;fhka m%;sls%hdj i|yd

fõ. m%ldYkh ,shd olajkak'

mÍlaIKh
[A]

0 
/

moldm-3

[B]
0 
/

moldm-3

[C]
0 
/

moldm-3

[DA]
0 
/

moldm-3

t/s
wdrïNl YS>%;dj (R)/moldm-3s-1

1 0.2 0.2 0.2 0.040 50 R
1
=.....................................

2 0.4 0.2 0.2 0.096 60 R
2
=.....................................

3 0.4 0.4 0.2 0.128 40 R
3
=.....................................

4 0.2 0.2 0.4 0.080 25 R
4
=.....................................
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(iii) m%;sls%hdfõ iuia; fm< i|yka lrkak'

(iv) m%;sls%hdfõ fõ. ksh;h k .Kkh lrkak'

(b) (i) I. ;j;a mÍCIKhl § idkaø [A]
0
=1.0×10-3moldm-3 , [B]

0
=1.0moldm-3 iy

[C]
0
=2.0moldm-3 fõ kï" m%;sls%hdj i|yd fõ. m%ldYkh" fõ.h (Rate)=k/[A]a

f,i ±laúh yels nj fmkajkak'

(k/ hkq fuu ;;a;aj hgf;a § m%;sls%hdfõ fõ. ksh;h fõ')

II. by; I ys i|yka m%ldYkh jHq;amkak lsÍfï § Ndú; l< Wml,amk^h& i|yka

lrkak'

(ii) by; (b) (i) mÍlaIKfha § A ys idkaøKh [A], ld,h (t) iu. my; olajd we;s iólrKhg

wkqj fjkia fõ' 2.303log[A]=-k/t+2.303log[A]
0
. ^[A]

0
hkq A ys wdrïNl idkaøKh

fõ'& m%;sls%hdfõ w¾O Ôj ld,h (t
1/2

), 0.693/k/ u.ska fokq ,nk nj fmkajd" by;

(a)(iv) iy (b)(i) ys o;a; Ndú; fldg t
1/2

.Kkh lrkak'

(2015)
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(04) (a) 2270C ys § A jdhqfjka ujq, 0.010 la f¾pkh lrk ,o 1.0dm3 ixjD; oDV Ndckhla ;=< >k

W;afm%arlhl iaj,am m%udKhla yuqfõ ;enQ úg th my; ±lafjk wdldrhg úfhdackh fõ'

A
(g) ® B

(g)
 + C

(g)

A
(g)

ys idkaøKh ld,h;a iuÕ uksk ,§'  my; ±lafjk m%ia;drfha fmkajd we;'

(i) m%;sls%hdfõ fm< iy YS>%;d ksh;h ms<sfj<ska a iy k f,i .ksñka by; m%;sls%hdj i|yd

YS>%;d m%ldYkh ,shkak'

(ii) fya;= olajñka a ys w.h ks¾Kh lrkak'

(iii) 2270C ys § YS>%;d ksh;h" k .Kkh lrkak'

(iv) wdrïNfha § mej;s A
(g)

ys m%udKfhka wvla úfhdackh ù we;s úg Ndckh ;=< mSvkh

.Kkh lrkak' W;afm%arlfhys mßudj fkdi,ld yeßh yels nj Wml,amkh lrkak'
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(b) >k W;afm%arlhla yuqfõ X jdhqj my; ±lafjk ridhksl iólrKh wkqj úfhdackh fõ'

f¾pkh lrk ,o Ndckhla ;=<g X jdhqfjka ujq, 1.0 la we;=<;a lrk ,§' jdhqfõ wdrïNl

mßudj V
0 
f,i uek we;' W;afm%arlfhka l=vd m%udKhla ^mßudj fkdi,ld yeßh yel&

we;=<;a lsÍfuka m%;sls%hdj wdrïN lrk ,§' W;afm%arkh lrk ,o m%;sls%hdfõ YS>%;d ksh;h

k
1
iy X g idfmaCIj m%;sls%hdfõ fm< b fõ' m%;sls%hdfõ wdrïNl YS>%;djh R

0
f,i uek we;'

Ndckh m%idrKh ùug bvyeÍfuka moaO;sfha  mSvkh ksh; w.hl mj;ajd .kakd ,§'

moaO;sfha WIaK;ajh o ksh; w.hl mj;ajd .kakd ,§'

(i) b , k
1
iy V

0
mo wkqidrfhka R

0
i|yd m%ldYkhla ,shkak'

(ii) X
(g)

ys 50% l m%udKhla jeh jQ úg m%;sls%hdj isÿ jk Ndckfha mßudj fo.=K jQ nj

iy m%;sls%hdfõ YS>%;djh 0.25R
0
jQ nj ksÍlaIKh lrk ,§' m%;sls%hdfõ fm< b .Kkh

lrkak'

(2016)
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(05) A + Bº 2C + D ^foÈYdjgu uQ,sl m%;sls%hd fõ'& hk m%;sls%hdj 25 0C ys § isÿlrk ,§' wdrïNfha

§ A , 0.10 mol yd B , 0.10 mol wdi%e; c,fhys øjKh lsÍfuka ^uq¿ mßudj 100.00 cm3) m%;sls%hd

ñY%Kh idok ,§' ld,h iu. fuu ødjKfhys A ys idkaøKfhys fjkia ùu m%ia;drfhys olajd we;'

(i) m%;sls%hdfõ m<uq ñks;a;= 4.0 ;=< § m%;sls%hd lrk ,o A m%udKh ^ujq,j,ska& .Kkh  lrkak'

(ii) ñks;a;= 4.0 g miq bÈß m%;sls%hdfjys YS>%;dj miq m%;sls%hdfjys YS>%;djg jvd wvq fõ o@ Tnf.a

ms<s;=r meyeÈ,s lrkak'

(iii) bÈß m%;sls%hdfjys YS>%;d ksh;h (k
forward

) 18.57 mol-1 dm3 min-1 nj § we;a kï" bÈß

m%;sls%hdfjys wdrïNl YS>%;dj .Kkh lrkak'

(iv) iu;=,s;;djfha § C yd D ys idkaøK .Kkh lrkak'

ld,h iu. C yd D j, idkaøKhkays fjkia ùu olajk wod< jl% by; m%ia;drfhys we| tajd

kï lrkak'

(v) by; m%;sls%hdfjys iu;=,s;;d ksh;h K
C

i|yd m%ldYkh ,shd tys w.h .Kkh lrkak'
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(vi) miq m%;sls%hdj i|yd YS>%;d ksh;fhys (k
reverse

) w.h .Kkh lrkak'

(vii) iu;=,s;;djg t<eô miq" wdi%e; c,h 100.00cm3 tl;= lsÍfuka ødjKfhys mßudj fo.=K

lrk ,§' ødjKfhys mßudj fo.=K l< ú.i iuia; m%;sls%hdfjys ÈYdj" iqÿiq .Kkh lsÍula

u.ska mqfrdal:kh lrkak'

(viii) by; mÍlaIKh 25 0C g wvq WIaK;ajhl § isÿ lf<a hehs i,lkak' fuh miq m%;sls%hdfjys

YS>%;dj flfrys n,mdkafka flfia o@ Tnf.a ms<s;=r fya;= olajñka myokak'

(2018)

(06) (a) yhsfmdlaf,darhsÜ whk u.ska my; mßÈ laf,daf¾Ü yd laf,darhsâ whk idohs'

3ClO
-® ClO

3
-
 + 2Cl

-

fuys m%;sls%hd YS>%;djh 2][
][ -

-

=
D

D
ClOK

t

ClO
 u.ska ±laúh yelsh'

(i) by; m%;sls%hdjg wod,j ClO
- 
whk idkaøKhg tfrysj m%;sls%hd YS>%;djh w;r m%ia:drfha

o< igykla w¢kak'

(ii) m%;sls%hdfõ Cl ys TlaislrK ;;a;ajh ie,l+ úg fuu m%;sls%hdj l=uk wdldrfha

m%;sls%hdjla±hs meyeÈ,s lrñka y÷kd.kak'
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(07) (i) A yd B kï ix>gl fol w;r wdrïNl m%;sls%hd YS>%;djh" mÍlaIK fY%aKshla u.ska ks¾Kh lrk

,§' tys R = K[A][B] jQfha kï" mÍlaIKhg wod, o;a; wvx.= jQ my; j.=j iïmQ¾K lrkak'

(ii) K ys w.h fidhkak'

(08) 2-Bromo-2-methylpropane (CH
3
)
2
CBr , c,Sh fidaähï yhsfv%dlaihsv iu. my; wdldrhg m%;sls%hd lrhs'

(CH
3
)
3
CBr

(aq)
+OH

-
(aq)
®(CH

3
)
3
COH

(aq)
+Br

-
(aq)

DH=(-)

fuu m%;sls%hdfõ fm< ks¾Kh lsÍu i|yd 250C ys lrk ,o mÍCIKhl f;dr;=re my; j.=fõ we;'

(i) by; o;a; Ndú;d lr m%;sls%hdfõ fm< fidhkak'

(ii) m%;sls%hdj i|yd wod, fõ. ksh;h .Kkh lrkak'

(iii) by; ,nd.;a o;a; wiqßka m%;sls%hdj i|yd hdka;%Khla f.dv kxjkak'

(iv) m%;sls%hdj i|yd Yla;s-m%;sls%hd LKavdxl ^úNj Yla;s me;slv& igykla w¢kak'

(09) uOHidÍh udOHfha isÿjk my; ±lafjk m%;ssls%hdj i,lkak'

C
2
H

4
Br

2
 + 3I

- ® C
2
H

4
 + 2Br

-
 + I

-
2

tu m%;sls%hdjg wod<j isÿl< mÍlaIK lsysmhl úoHd;aul mrdñ;s lsysmhla my; ±lafõ'

(i) m%;sls%hdjl wdrïNl iS>%;dj hkq l=ulao@

(ii) by; m%;sls%hdj i|yd iS>%;d m%ldYkhla m%;sls%hlj, idkaøK mo weiqßka ,shkak'

(iii) § we;s o;a; weiqßka C
2
H

4
Br

2
wkqnoaOfhka fm< .Kkh lrkak'

(iv) by; (iii) fldgfia ,nd.;a o;a;h o wmfhda.s lrf.k I
-
wkqnoaOfhka fm< ks¾Kh lrkak'

(v) by; ,nd.;a o;a; weiqßka (ii) fldgiska fok ,o iS>%;d m%ldYkh tla tla m%;sls%hl j, fm<

wiqßka kej; bÈßm;a lrkak'

(vi) wod< m%;sls%hdfõ iS>%;d ksh;h ksjerÈ tall iu. ,nd .kak'
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(10) 2A(g) + B(g) ® C(g) + D(g)

hk m%;sls%hdfõ A yd B g idfmaCI fm, fiùu i|yd lrk ,o mÍCIKhl m%;sM, my; j.=fõ

±lafõ'

(i) A g idfmaCIj fm, l=ula o@

(ii) B g idfmaCIj fm, l=ula o@

(iii) m%;sls%hdfõ iuia: fm, fidhkak'

(iv) m%;sls%hdj isÿlrkq ,nk WIaK;ajfha§ iS>%;d ksh;h .Kkh lrkak'

(v) A ys idkaøKh 0.120 moldm-3 yd B ys idkaøKh 0.220 moldm-3 jk úg m%;sls%hdfõ iS>%;dj

fldmuK fõ o@

(11) Fe3+(aq) iy KI w;r m%;sls%hdfõ Fe3+ wkqnoaOj iy I- wkqnoaOj fm, ks¾Kh lsÍu i|yd lrk ,o

mÍCIKhl m%;sM, my; ±lafõ' fuys A iy D ødjK tla îlrhlg;a B iy C ødjK ;j;a

îlrhlg;a f.k iqÿ lvodishla u; ;nk ,o îlrhlg tu ødjK tl;= l< fudfydf;a isg ødjKh

ks,ameye ùu olajd .;jk ld,h ks¾Kh lrk ,§'

m%;sls%hd iS>%;djh (R) =
2

t

1
= m

(aq)
n

(aq)
3 ][I][Fek -+

(i) iqÿiq mÍCIK m%;sM, Ndú; lrñka Fe3+ wkqnoaOj fm, ks¾Kh lrkak'

(ii) iqÿiq mÍCIK m%;sM, Ndú; lrñka I- wkqnoaOj fm, ks¾Kh lrkak'

(iii) m%;sls%hdj i|yd iuia; fm< ks¾Kh lrkak'

(iv) 3 jk mÍCIKfha § ødjKh ks,ameye ùug .;jk ld,h ks¾Kh lrkak'
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(12) A + B
2
 + C ® AB + BC

hk m%;sls%hdfõ fõ. ks¾Kdhl mshjrg fmr mshjr fõ.j;a iu;=,s; m%;sls%hdjls' fuu iu;=,s;

m%;sls%hdfjka iEfok M,h ^w;rueÈh& "AB
2
" fõ' ;jo by; m%;sls%hdfõ hdka;%Kh mshjr 3 l s k a

iukaú; fõ'

(i) by; m%;sls%hdj i|yd hdka;%Khla fhdackd lrkak'

(ii) k
1
 yd k

2
 hkq iu;=,s; m%;sls%hdfõ ms,sfj,ska bÈß yd miq m%;sls%hdfõ fõ. ksh; fõ kï fok

,o m%;sls%hdfõ fõ. iólrKh i|yd m%ldYkhla ,nd .kak'

(13) N
2
O

5(g)
 my; i|yka iólrKhg wkqj úfhdackh fõ'

2N
2
O

5(g)® 4NO
2(g)

  +  O
2(g)

fuys wdmiq m%;sl%shdj 400K § fkdie,lsh yels fõ'

N
2
O

5(g)
 iy ksIal%sh jdhqjl ñY%Khla" 400K ys mj;ajd.kq ,nk" mßudj 8.314 dm3 la jQ" ßla;

lrk ,o n,anhl ;nd jdhq ñY%Kfhys mSvkh" ld,h (t) ys Y%s;hla f,i uekSfuka N
2
O

5(g)
 wkqnoaOfhka

by; m%;sl%shdfjys fm< ks¾Kh lrk ,§'

(i) I. my; i|yka A iy B hk tla tla mÍlaIKj, §" 5s .;jQ miq m%;sl%shd lr we;s N
2
O

5(g)
 m%udKh"

II. m%;sl%shlh 400K g <Õdùug .;jk ld,h fkd .sKsh yels ;rï hehs Wml,amkh lrñka"

N
2
O

5(g)
 wkqnoaOfhka by; m%;sl%shdfjys fm< hk tajd" my; § we;s j.=fjys wvx.= o;a; Ndú;

lrñka .Kkh lrkak'

Tn fhdod .kakd fjk;a Wml,amk fjf;d;a tajd m%ldY lrkak'

(ii) ksh; WIaK;ajhl § by; m%;sl%shdfjys iS>%;djh flfrys N
2
O

5(g)
 ys mSvkh jeä lsÍfï

n,mEu wKql uÜgfuka úia;r lrkak' (2003)
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(14) wdï,sl KMnO
4
iy Tlaie,sla wï,h (H

2
C

2
O

4
) w;r m%;sl%shd fõ pd,l úoHd;aul mrdñ;s ks¾Kh

lsÍu i|yd isÿ lrk ,o mÍlaIKhl§" ixjD; n÷ka ;=, m%;sldrl my; j.=fõ fmkajd we;s mßÈ

ñY% lrk ,§' fuu mÍlaIKh 50
0
C § isÿ lrk ,o w;r" m%;sldrl ñY% lr m<uq ñks;a;= 2 ;=< msg

jQ CO
2
mßudj 25

0
C oS yd 1atm mSvkhl § uksk ,§'

1 - 3 olajd n÷ka ;=< m%;sl%shd tlu pH w.hl § (1.0) isÿ l< w;r" 4 jk n÷k ;=< m%;sl%shdj

fjkia pH w.hl § (1.3) isÿ l< nj i,lkak' ,nd .;a mdGdxl my; j.=fõ olajd we;'

(i) KMnO
4
iy H

2
C

2
O

4
 w;r isÿjk fuu m%;sl%shdj i|yd ;=,s; whksl iólrKh ,shkak'

(ii) MnO
4

- 
, C

2
O

4
2- iy H+ whkj, idkaøK mo wkqidrfhka (i) ys Tn ,shQ m%;sl%shdfõ fõ.h

i|yd m%ldYkhla by; j.=fõ § we;s o;a; Ndú;fhka jHq;amkak lrkak'

(iii) n÷ka wxl 4 i|yd 0.020moldm-3 KMnO
4

ødjK 50.0cm3 Ndú; lf<a kï m%;sl%shd fõ.h

lS.=Khlska jeäfõ ±hs wfmdaykh lrkak'

(iv) pH w.hka (I) 2.0 iy (II) 10.0 § m%;sl%shdjka isÿ lf<a kï m%;sl%shd fõ.fhys fjkia ùu

mqfrdal:kh lsÍu i|yd by; (ii) ys Tn ,shQ m%ldYkh Ndú; l< yelso@ Tfí ms<s;=r i|yd

fya;= fokak' (2007)

(15) (i) "fok ,o m%;sl%shdjla i|yd fõ. m%ldYkfha hïlsis m%;sl%shlhlg wkqrEmj ±lafjk fm,"

iuia; ;=,s; iólrKfhys we;s tu m%;sl%shlfhys iafgdhslsfhdañ;sl ix.=Klhg w;HjYHfhkau

iudk fkdùug mq¿jk'" fuu m%ldYh fláfhka meyeÈ,s lrkak'

(ii) SnCl
2
uÕska FeCl

3
my; iólrKhg wkqj TlaisyrKh fõ'

2FeCl
3(aq)

 + SnCl
2(aq)

® 2FeCl
2(aq)

 + SnCl
4(aq)

0.0360 mol dm-3 FeCl
3

ødjK 50.0cm3 l ksheÈhla" tu idkaøKhu iy tu mßudju we;s

SnCl
2
ødjKhla iuÕ ñY% lrk ,§' ñks;a;= 4.00 lg miq Fe (III) whk wdrïNl m%udKfhka

24% la  Fe (II) njg mßj¾;kh ù we;s nj fidhd .kakd ,§'

I. Fe (III)  TlaisyrKh jk iS>%;dj

II. Sn (II)  TlaislrKh jk iS>%;dj hk fïjd .Kkh lrkak' (2008)
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(16) CIdÍh udOHfha § laf,daÍka vfhdlaihsâ (ClO
2
) my; m%;sl%shdjg Ndckh fõ'

2ClO
2(aq)

 + 2OH
-
(aq)
® ClO

3

-
(aq)

 + ClO
2

-
(aq)

  +  H
2
O

(l)

wdrïNl ClO
2
 idkaøK iy pH wdrïNl fjkia lrñka ksh; WIaK;ajhl § by; m%;sl%shdj i|yd

,nd .;a wdrïNl iS>%;d my; § we;'

(i) ClO
2
idfmalaIj iy OH

-
g idfmalaIj m%;sl%shdfõ fm< .Kkh lrkak'

(ii) WIaK;ajh 10 0C lska jeä l< úg by; m%;sl%shdfõ hka;%Kh fjkia fkdfõ'

WIaK;ajh 10 0C lska jeä l, úg"

I. m%;sl%shdfõ iS>%;dj"

II. tla tla m%;sl%Shlhg idfmalaIj fm<

hk fïjd jeäfõ o" wvqfõ o" ke;skï fjkia fkdfõ o hkak mqfrdal:kh lrkak' (2009)

(17) X
(aq)

 + Y
(aq)
® Z

(aq)
m%;slS%hdj i,lkak' fuu m%;sls%hd ñY%Kfhys X

(aq)
 iy Y

(aq)
 ys úúO wdrïNl

idkaøK i|yd ,nd .kakd ,o pd,l úoHd;aul o;a; my; j.=fõ § we;'

mÍlaIK wxl 4 iy 5" D  kï øjHh yuqfõ isÿ lrk ,§'

(i) by; m%;sl%shdfõ iS>%;dj i|yd .‚;uh m%ldYkhla" X
(aq)

 ys iy Y
(aq)

 ys idkaøK weiqfrka ,shkak'

(ii) X
(aq)

iy Y
(aq)

 hk tla tla m%;slS%hlhg idfmalaIj 300C § by; m%;slS%hdfõ fm< .Kkh lrkak'

(iii) X
(aq)

ys wdrïNl idkaøKh 0.50moldm-3 o Y
(aq)

ys wdrïNl idkaøKh 2.0moldm-3 o jk úg"

30 0C §" by; m%;sl%shdfõ wdrïNl iS>%;dj .Kkh lrkak'

(iv) X
(aq)

 + Y
(aq)
®  Z

(aq)
m%;slS%hlhdfõ §" D

(aq)
 ys ld¾hNdrh l=ula o@

(v) D fkdue;s wjia:dfõ § m%;sl%shdfõ iS>%;d ;Srl mshjr (rate determining step)  i|yd jk

Yla;sh iy m%;sls%hd LKavdxl w;r jl%h lgqigyka lrkak' D iys;j m%;sl%shdj isÿjk wjia:dj

i|yd jk jl%h o" tu rEmfha u lgqigyka lrkak' Tfí rEmfhys wlaI iy jl% fol

meyeÈ,sj kï lrkak'

(vi) mÍlaIK wxl 3 ys wdrïNl iS>%;d m%;sM,h yd ii|k l,ays mÍlaIK wxl 6 ys wdrïNl

iS>%;d m%;sM,h Tn meyeÈ,s lrkafka flfia o@ (2010)
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(18) (i) § we;s m%;sl%shdjla i|yd wdrïNl iS>%;dj iy uOHl iS>%;dj hk mo w¾: olajkak'

(ii) my; olajd we;s mßÈ c,Sh udOHl§ A, B iy C hk m%;sls%hl tlsfkl m%;sls%hd lr M, ,nd foa'

A + B + C  ®  M,

fuu m%;sls%hdfõ pd,lh ye±Íu i|yd 300C § isÿlrk ,o mÍlaIK y;rl m%;sM, my;

j.=fõ §  we;'

A B C 

/ moldm / moldm / moldm / moldm s

1 0.10 0.10 0.10 8.0×10

2 0.20 0.10 0.10 1.6×10

3 0.20 0.20 0.10 3.2×10

4 0.10 0.10 0.20 3.2×10

I. by; m%;sls%hdfõ iS>%;dj A, B iy C ys idkaøKj,g iïnkaO flfrk .Ks;uh m%ldYkhla  ,shkak'

II. A, B iy C hk tla tla m%;sls%hlhg idfmalaIj fm< .Kkh lrkak'

III. A, B iy C j,g idfmalaIj ,nd.;a fm< Ndú; lr" m%;sls%hdfõ YS>%;dj i|yd m%ldYKhla  ,shkak'

IV. A iy B th tla tla úfYaIfha idkaøK fjkia fkdlr C ys idkaøKh ;=ka .=Khlska jeä l<

úg" by; m%;sls%hdfõ iS>%;dj tys wdrïNl w.hfhka flfia fjkia fõo@

(iii) by; m%;sls%hdj my; § we;s uQ,sl mshjr yryd isÿfõ hehs Wml,amkh lr we;'

A + C  º  X (fõ.j;a iu;=,s; mshjrls' iu;=,s;;d ksh;h K
1
fõ')

X + C  º Y (fõ.j;a iu;=,s; mshjrls' iu;=,s;;d ksh;h K
2
fõ')

Y + B ® Z (fiñka isÿjk mshjrls')

Z + nC + nB ® M,   (fõ.j;a mshjrls')

I. m%;sls%hdfõ is>%;dj ks¾Kh lrkafka ñka l=uk mshjr±hs olajkak'

tu mshjfrys isÿjk m%;sls%hdj i|yd iS>%;d m%ldYkhla ,shkak'

tu.ska (i) fldgfiys i|yka m%;sls%hdj i|yd [A] , [B] iy [C] weiqfrka" iS>%;d m%ldYkhla

jHq;amkak lrkak'

igyk ( ´kEu uQ,sl m%;sls%hdjl tla tla m%;sls%hlhg idfmalaIj fm<" tu m%;sls%hlfhys

iafgdhslsfhdñ;sl ix.=Klhg iudk fõ' (2011)
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(19) ksh; WIaK;ajhl§ my; ±lafjk m%;sls%hdfjys pd,lh ye±Íu i|yd YsIHfhla mÍlaIK ;=kla isÿ lf<ah'

2I
-
(aq)

 + S
2
O

8
2-

(aq)
® I

2(aq)
 + 2SO

4
2-

(aq)

(i) m<uqjk mÍCIKfha§" 0.160moldm-3 I-
(aq)

ødjK 500cm3 la iy 0.040moldm-3 S
2
O

8
2-

(aq)

ødjK 500cm3 la ñY% lr by; m%;sls%hdj isÿùug bvyßk ,§' wdrïNl ;;amr 5 l ld,

mßÉfþoh wjidkfha§ I
2
ujq, 2.8×10-5 la iE§ we;s nj fidhd .kakd ,§'

I. I
2(aq)

iE§fï YS>%;dj .Kkh lrkak'

II. I
-
(aq)

jehùfï YS>%;dj .Kkh lrkak'

III. S
2
O

8
2-

(aq)
jehùfï YS>%;dj .Kkh lrkak'

(ii) fojk mÍlaIKfha§" 0.320 moldm-3 I
-
(aq)

ødjK 500cm3 la iy 0.040moldm-3 S
2
O

8
2-

(aq)
ødjK

500cm3 la ñY% lrk ,§' túg m%;sls%hd YS>%;dj 1.12×10-5 moldm-3s-1 nj ks¾Kh lrk ,§'

by; (i) iy (ii) fldgiaj, § we;s f;dr;=re Ndú; lrñka" I-
(aq)

g idfmaCIj m%;sls%hdfjys fm<

.Kkh lrkak'

(iii) S
2
O

8
2-(aq) ys idkaøKh fjkialsÍfuka isÿ lrk ,o wjidk mÍCIKfha§" S

2
O

8
2-

(aq)
g idfmaCIj

m%;sls%hdfjys fm< 1 nj ks¾Kh lrk ,§'

I. fuu m%;sls%hdj i|yd fõ. iólrKh (rate equation) ,shkak'

II. by; (ii) fldgfiys ødjK foflysu mßud wdi%e; c,h tla lsÍfuka fo.=K lr bkamiq tu

ødjK ñY% l< úg" m%;sls%hdfõ YS>%;dj .Kkh lrkak'

(iv) I. m<uq fm< m%;sls%hdjl w¾OÔj ld,h hkafkka woyia flfrkqfha l=ulao@

II. I
-
(aq)

idkaøKh ksh;j ;nd we;súg " by; m%;sls%hdfjys w¾OÔj ld,h wdrïNl S
2
O

8
2-

(aq)

idkaøKfhka iajdh;a; h' m%ia;dßl ksrEmKhla wdOdrfhka fï m%ldYh meyeÈ,s lrkak'

(2012)

(20) mM + nN ® cC m%;sls%hdj i,lkak'

fuys m , n yd c hkq ms<sfj<ska M , N yd C j, iafgdhslsfhdañ;sl ix.=Kl fõ'

(i) by; m%;sls%hdj uQ,sl m%;sls%hdjla nj i,lñka tys iS>%;djh i|yd m%ldYkhla ,shd olajkak'

(m%;sls%hdfjys iS>%;d ksh;h = k fõ')

(ii) m%;sls%hdfjys fm< fiùu i|yd mÍCIK folla isÿ lrk ,§'

mÍlaIKh 1 : N ys idkaøKh ksh;j mj;ajd .ksñka yd M ys idkaøKh fjkia lrñka

m%;sls%hdfjys wdrïNl iS>%;djh uksk ,§'

mÍlaIKh 2 : M ys idkaøKh 1.0moldm-3 f,i ksh;j mj;ajd .ksñka yd N ys idkaøKh

fjkia lrñka m%;sls%hdfjys wdrïNl iS>%;djh uksk ,§'

mÍCIK fol u tl u WIaK;ajfha § isÿ lrk ,§' mÍlaIKj, m%;sM, my; m%ia;drj, olajd we;'
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mÍlaIKh 1 mÍlaIKh 2

I. M wkqnoaOfhka m%;sls%hdfjys fm< fidhkak'

II. N wkqnoaOfhka m%;sls%hdfjys fm< fidhkak'

III. m%;sls%hdfjys uq¿ fm< l=ula o@

IV. m%;sls%hdfjys iS>%;d ksh;h" k fidhkak' (2013)

(21) A jdhqj my; § we;s uQ,sl m%;sl%shdjg wkqj úfhdackh fõ'

A
(g)
® B

(g) 
+ C

(g)

(i) m%;slss%hdj i|yd YS>%;d kshuh ,shkak'

(ii) oDv n÷kla ;=<g 300K ys § A 1.0mol we;=,a lsÍfuka by; m%;sls%hdj wdrïN lrk ,§' 30kPa jQ

wdrïNl mSvkh 10s ld,hl§ 32kPa olajd jeä úh' tu A m%udKh u Ndú; lrñka fuu

mÍlaIKh 400K ys § kej; isÿ l< úg 40kPa jQ wdrïNl mSvkh 10s ld,hl § 45kPa olajd

jeä úh' 300K yd 400K WIaK;ajj,§ m%;sl%shdfõ YS>%;d ksh;  ms<sfj<ska k
 1 
yd k

2
fõ'

I. 300K ys § 10s ld,hla ;=< A ys úfhdackh jQ m%udKh .Kkh lrkak'

II. 400K ys § 10s ld,hla ;=< A ys úfhdackh jQ m%udKh .Kkh lrkak'

III. fya;= olajñka k
2
>k

1
nj fmkajkak' (2014)

(22) (a) (i) m%;sls%hlhkays idkaøK jeä l< úg m%;sls%hdjl YS>%;dj jeä jkafka uka ±hs meyeÈ,s

lrkak'

(ii) idudkHfhka m%;sls%hdjl YS>%;dj WIaK;ajh jeä ùu;a iu. jeä jkafka uka ±hs

meyeÈ,s lsÍug fya;= folla olajkak'

(iii) uQ,sl m%;sls%hdjl fm< yd wKql;djh w;r iïnkaOh l=ula o@

(iv) NO + O
2
® NO

2
 + O hk uQ,sl m%;sls%hdfjys ils%h ixlS¾Kfhys jHqyfhys o< igykla

w¢kak'

iEfoñka mj;sk nkaOk ziEfokZ iy lefvñka m;sk nkaOk zlefvkZ f,i kï lrkak'

(v) YS>%;d ksh;h k " yd iafgdhslsfhdañ;sl ix.=Kl x , y , z jk xA + yB ® zC hk uQ,sl

m%;sls%hdj i|yd YS>%;d m%ldYkh ,shkak' (2017)
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(23) (a) § we;s T WIaK;ajfha§ ixjD; n÷kla ;=< isÿjk my; olajd we;s m%;sls%hdj i,lkak'

2N
2
O

5
(g) ® 4NO

2
(g)+O

2
(g)

(i) m%;sls%hdfõ olajd we;s tla tla ixfhda.hg wod<j m%;sls%hdfõ YS>%;dj i|yd m%ldYk ;=kla

,shkak'

(ii) fuu m%;sls%hdj" T WIaK;ajfha§" N
2
O

5
(g) ys 0.10 moldm-3 wrïNl idkaøKhla iys;j isÿ

lrk ,§' 400s ld,hlg miqj wdrïNl m%udKfhka 40% la úfhdackh ù we;s nj

fidhd.kakd ,§'

I. fuu ld, mrdifha§ N
2
O

5
(g) úfhdackh ùfï idudkH YS>%;dj (average rate of de-

composition) .Kkh lrkak'

II. NO
2
(g) iy O

2
(g) iEfok idudkH iS>%;djhka (average rates of formation) .Kkh

lrkak'

(iii) fjk;a mÍlaIKhl§" fuu m%;sls%hdj i|yd 300K § wdrïNl YS>%;d uksk ,o w;r" tys

m%;sM, my; olajd we;'

300K § m%;sls%hdj i|yd YS>%;d m%ldYkh jHq;amkak lrkak'

(iv) fjk;a mÍlaIKhla 300K § N
2
O

5
 (g) ys 0.64 moldm-3 wdrïNl idkaøKhla iys;j isÿ

lrk ,§' 500s ld,hlg miqj b;sß ù we;s N
2
O

5
(g) idkaøKh 2.0×10-2 moldm-3 nj

fidhd.kakd ,§'

I. 300K § m%;sls%hdfõ w¾O-Ôj ld,h (t
½

) .Kkh lrkak'

II. 300K § m%;sls%hdfõ YS>%;d-ksh;h .Kkh lrkak'

(v) fuu m%;sls%hdj my; i|yka uQ,sl mshjr iys; hka;%Khla yryd isÿfõ'

mshjr 1 : N
2
O

5
(g) º NO

3
(g) + NO

2
(g) : fõ.j;a

mshjr 2 : NO
3
(g) + NO

2
(g) ® 2NO

2
(g) + O(g) : fiñka

mshjr 3 : N
2
O

5
(g)+ O(g) ® 2NO

2
(g) + O

2
(g) : fõ.j;a

by; hka;%Kh m%;sls%hdfjys fõ. kshuhg wkql+, jk nj fmkajkak' (2020)

[N
2
O

5
(g)]/moldm-3

wdrïNl YS>%;dj /mol dm-3s-1

0.01

6.930×10-5

0.02

1.386×10-4

0.03

2.079×10-4


