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mÍlaIK wxlh ( 01

lef;dav lsrKj, .=K y÷kd .ekSu ^.=re wdo¾Ykhls'&

wfmalaIs; bf.kqï M, (

1' lef;dav lsrK k<hla l%shd;aul lrùug fhdod .efkk úoHq;a mßm:fha uQ,sldx.
y÷kd .kshs'

2' lef;dav lsrKj, .=K ksÍlaIKh lrhs'

øjH yd WmlrK  (

• lef;dav lsrK k<

• fm%arK o`.rhla

• 6 V  ir, Odrd úoHq;a m%Njhla

(f,â welshqñf,agrhla fyda ksl,a$hlv fldaIhla fyda úoHd.drhg úÿ,s n,h

imhd ;sfí kï power pack tlla fyda fhdod .; yels h'&

• iïnkaOl lïì

• h;=rla ̂ iaúÉÑhla&

Wmfoia (

• lef;dav lsrKj, .=K mÍlaId lsÍu i|yd úfYaIfhka ks¾udKh lrk ,o k<

lsysmhla Tng imhd we;'  fïjd lDDlaia k< f,i ye|skafõ'  t jeks k<

lsysmhla rEmh 1 (a) ys ksrEmKh flf¾'

• tu k< ;=< ;sfnkafka wvq mSvkhla hgf;a we;s jdhqjls'  tu k<j, we;s w.%

fol w;r úYd, úNj wka;rhla we;s l< hq;= fõ'  ta i|yd fhdod .kakd mßm:

lsysmhla rEmh 1 (b) u`.ska bosßm;a lr we;'

ie'hq'

• mßm: ;=<ska Odrdjla .,d hk úg wê fjda,aàh;djla we;s lsis u WmlrKhla

fyda iïnkaOl lïì fyda YÍrfha lsis u ;ekl iam¾Y ùug bv fkd ;nkak'

• lef;dav lsrKj, .=K mÍlaId fkd lrk wjia:dj, oS mßm:fha h;=r újD;

lsÍfuka th ;=<ska .,d hk úÿ,s Odrdj k;r lrkak'
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rEmh  1 (a)  ( lef;dav lsrK k< lsysmhla

rEmh 1 (b)  ( lef;dav lsrK k< i|yd

fhdod .; yels mßm: lsysmhla

(i) (ii)

(iii)

m%;s§ma; ;srh

(iv) (v)

(vi)

fm%arK o`.rh

lïmlh

n, iemhqï tallh

fldm¾ m;%h
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mÍlaIKh I (
• ^iv& mßm: rEm igyfkys fyda ̂ v& mßm: rEm igyfkys oelafjk mßos WmlrK ilid
.kak'  fuys fhdod we;af;a  ^i& rEmfha oelafjk lef;dav lsrK k<h hs'  tys we;s h;=r
jeiSfuka mßm:h ;=<ska úÿ,s Odrdjla .,d hdug i,iajkak'  lïmlh fomig lïmkh
fjñka  A  iy B  w;r úÿ,s mq<s`.= we;s jk fia  weKh jug fyda ol=Kg fyda lrljkak'

t úg lef;davhg m%;suqL D ì;a;sh u; fld< meye;s oSma;shla we;s fõ'  ^t fia we;s
fkd fõ kï Odrdj m%;súreoaO foig .uka lrùug fldaIhg iïnkaO lïì fol udre
lrkak'&  fuh we;s jkafka lef;dav lsrK ksid he hs ie,efla'  by; ;;a;aj hgf;a
lef;davfhka ksl=;a jk lsrK lef;dav lsrK f,i ye|skafõ'

oeka h;=r újD; lsÍfuka mßm:h ;=<ska .,d hk Odrdj k;r lrkak'  bka miq
lef;dav lsrK k<h ;=< we;s l=reish jeks f,day ;yvqj isria j isák fia ilid kej;
h;=r jeiSfuka mßm:h ;=<ska úÿ,s Odrdjla .,d hdug i,iajkak'  Tng ksÍlaIKh l<
yelafla l=ula o@
   h;=r újD; lsÍfuka mßm:h ;=<ska .,d hk úÿ,s Odrdj k;r lrkak'
mÍlaIKh II (

• (ii) rEmfha fmkajd we;s lef;dav lsrK k<h ^yn,a il iys;& mßm:hg iïnkaO
lrkak'  fuys oS tu k<h ;sria j ;eîug úfYaIfhka ie,els,su;a jkak' h;=r jeiSfuka
mßm:h ;=<ska úÿ,s Odrdjla .,d hdug i,iajkak'  lef;dav lsrK k<h ;=< isÿ jk foa
ksÍlaIKh lrkak'

h;=r újD; lr mßm:h ;=<ska .,d hk úÿ,s Odrdj k;r lrkak'  úÿ,s Odrdfõ ÈYdj
fjkia lsÍu msKsi fldaIhg iïnkaO lr we;s lïì udre lr kej; iïnkaO lrkak'
oeka h;=r jikak'  lef;dav lsrK k<h ;=< isÿ jk foa mÍlaId lrkak'
mÍlaIKh III (

• h;=r újD; lr mßm:h ;=<ska .,d hk úÿ,s Odrdj k;r lr ̂ iii) rEmfha we;s lef;dav
lsrK k<h mßm:hg iïnkaO lrkak'  fuys oS lef;dav lsrK k<h úoHq;a lafIa;%hg ,la
lsÍu i|yd ̂ vi) rEmfha oelafjk mßos WmlrK ilid .kak'  lef;dav lsrK k<hg Wäka
;U m;%hla lef;dav lsrK k<hg iudka;r j ;nd th RK ;yvqjla jk f,i rEmfha
oelafjk wkaoug mßm:h ilia lrkak'

mßm:h ;=<ska úÿ,s Odrdjla .,d hdug i,id k<h ;=< isÿ jk foa ksÍlaIKh
lrkak'  bka miq h;=r újD; lr" mßm:h ;=<ska Odrdj .,d hdu k;r lr" l,ska lef;dav
lsrK k<hg Wäka ;snQ ;U m;%h" háka ;nd kej; mßm:h ilia lrkak'  kej; h;=r
jeiSfuka mßm:h ;=<ska úÿ,s Odrdjla .,d hdug i,id k<h ;=< isÿ jk foa ksÍlaIKh
lrkak'
mÍlaIKh IV (
• mÍlaIKh  III i|yd fhdod .;a lef;dav lsrK k<h u fuu mÍlaIKh i|yd o fhdod
.kak'  fuys oS lef;dav lsrK k<h pqïnl lafIa;%hlg ,la lrkq ,efí'  rEmh ^iv) fyda
(v) fyda olajd we;s mßos mßm:h ilia lr rEmh ^iii) olajd we;s lef;dav lsrK k<h
mßm:hg iïnkaO lrkak'  mßm:h ;=<ska úÿ,s Odrdjla .,d hdug i,iajd lef;dav lsrK
k<h ;=< isÿ jk foa ksÍlaIKh lrkak' pqïnlhl olaIsK O%ejh k<h ;=< we;s iskala
i,a*hsâ wdf,am l< ;srhg ,ïnl j thg <x lrkak' lef;dav lsrK loïnfha .uka
m:h fl n÷ fjkilg ,la fõ oe hs ksÍlaIKh lrkak'
igyk  (

•      by; tla tla mÍlaIKfha § ,;a ksÍlaIK weiqfrka lef;dav lsrKj, .=K úia;r
lrkak'
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mÍlaIK wxlh ( 02

oDYH mrdifha ixrpl ksÍlaIKh lsÍu

wfmalaIs; bf.kqï M, (

1 WÑ; Wml%u Ndú; lrñka oDYH mrdih ksÍlaIKh lr tys iajNdjh jd¾;d lrhs'

øjH yd WmlrK  (

• ùÿre m%siauhla
• iqÿ wdf,dal loïnhla ,nd fok wdf,dal m%Njhla
• ;srhla

Wmfoia  (

• m%siauhla wdOdrfhka iqÿ wdf,dal loïnhla úfNaokh ùug i,iajd ;srhla u;g
,nd .kak'  tys j¾K úfNaokh ù we;s wdldrh ksÍlaIKh lsÍug isiqkag
wjia:dj ,nd fokak'

mÍlaIK wxlh ( 03

yhsv%cka j¾Kdj,sh ksÍlaIKh lsÍu
^.=re wdo¾Ykhls'&

wfmalaIs; bf.kqï M, (

1' úoHq;a mßm:hla ilid .ekSfï oS i,ld ne,sh hq;= uQ,sl lreKq ms<sn| oekqu
,nd .kshs'

2' bf,lafg%dak úúO Yla;s uÜgïj, msysgk njg idlaIshla f,i yhsv%cka j¾Kdj,sh
kï lrhs'

3' yhsv%cka j¾Kdj,sh ksÍlaIKh lr tys uQ,sl ,laIK m%ldY lrhs'
øjH yd WmlrK  (

• lef;dav lsrKj, .=K y÷kd .ekSfï mÍlaIKhg wod< WmlrK
• j¾Kdj,s k<h     ²  új¾;k .af¾áu ̂ diffraction grating&

Wmfoia  (

• lef;dav lsrKj, .=K mÍlaId lsÍfï § fhdod .;a mßm: wegjqu u fhdod .ksñka
lef;dav lsrK k<h iú l< w.%j,g yhsârcka j¾Kdj,sh ksÍlaIKh i|yd tu
jdhqj wvx.= lr ilia lr we;s k<h iïnkaO lrkak'  wegejqu l%shd;aul lr
j¾Kdj,sh ksÍlaIKh i|yd imhd we;s WmlrKfhka k<h ksÍlaIKh lrkak'

ie'hq' yhsv%cka j¾Kdj,sh ksÍlaIKh lsÍu i|yd tu jdhqj wvx.= lr úfYaIfhka
ilia lr we;s k<h mdi,aj,g oekg ,nd § ke;'  t neúka oekg j¾Kdj,sfha
j¾Kj;a mska;+rhla bÈßm;a lr úia;r lr §u m%udKj;a h'
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mÍlaIK wxlh ( 04

jdhqjl ujq,sl mßudj mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' jdhq mßud uekSfï l%u ms<sn| oekqu;a" jdhq /ialsÍfï l=i,;dj;a" ,nd .kshs'
2' mÍlaIKd.dr ;;a;aj hgf;a oS Tlaiscka jdhq ujq,hla úiska w;a lr .kakd

mßudj ks¾Kh lrhs'
øjH yd WmlrK  (

• >k fmdgEishï m'uex.fkaÜ

• lmq mq`Mka

• ñkqï irdjla ^500 cm3&

• WIaK;ajudkhla

• rEm igyfka olajd we;s WmlrK
Wmfoia (

• u`ola r;a lrk ,o >k fmdgEishï m'uex.fkaÜ iaj,amhla ^r;a lrkafka wehs@&

úhe<s lelEreï k<hlg f.k tys lg wi,g lmq mq`Mka .=,shla we;=`M lrkak'

^lmq mq`Mka wjYH wehs@& bka miq wvx.= øjH iu`. k<fha ialkaOh lsrd .kak'

WmlrK tla rEm igykl olajd we;s mßos ilia fldg lelEreï k<h fiñka

r;a lrkak'

• fuys § Tlaiscka jdhq mßudj 350 - 400 cm3 muK /ia lr .ekSu iEfya'  fuu

WmlrKh ;=< iEfok Tlaiscka mßudjg iudk c, mßudjla ñkqï irdfõ tl;=

jk neúka c, mßudj 350 - 400 cm3 jk úg lelEreï k<h r;a lsÍu kj;kak'

lelEreï k<h ldur WIaK;ajhg isis,a ùug yßkak'  ^ta wehs@&

rEmh 4  (a) wkqj WmlrK ilia lr we;a kï" c, uÜgï iudk l< miq B rn¾

k<h .,jd tys we;s c, mßudj ñkqï is,skavrhg hefjk fia rn¾ k<h bj;a

lrkak'  úia:dmkh jQ c, mßudj uek .kak'  rEmh 4  (b) wkqj WmlrK ilia

lr we;a kï" úia:dmkh jQ jdhq mßudj uek .kak' mÍlaIKd.drfha WIaK;ajh

iy mSvkh igyka lr .kak'  wvx.= øjH iu`. lelEreï k<fha ialkaOh kej;

uek .kak'

• Wla; mdGdxl WÑ; mßÈ fhdod .ksñka ldur WIaK;ajfha yd mSvkfha §;a"  iïu;

WIaK;ajfha yd mSvkfha §;a" Tlaiscka jdhqfõ ujq,sl mßud .Kkh lrkak'
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ie'hq'

• lmq mq`Mka k<fha m;=,g wdikak j ;snqK fyd;a th oykh ùug bv we;'

• rEmh 4  (b) wkqj WmlrK ilia lrkafka kï" úi¾cl k<fha fl<jr jdhq

irdfõ by< fl<jrg <x jk fia ^rEmfha oelafjk wkaoug& ;sìh hq;= nj

i,lkak'

igyk (

• mÍlaIKfha fodaI" tajd wju l< yels wdldr yd .Kkfha § isÿ lrkq ,nk

Wml,amk ms<sn| idlÉPd lrkak'

rEmh 4  (b)

rEmh 4  (a)
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mÍlaIK wxlh ( 05

ue.akSishïj, idfmalaI mrudKql ialkaOh

mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' ldur WIaKa;jfha yd mSvkfha § okakd Mg ialkaOhlska uqla; l< yhsârcka

jdhq mßudj ks¾Kh lrhs'

2' uqla; jQ yhsârcka jdhq ujq, m%udKh weiqfrka  Mgj, idfmalaI mrudKql

ialkaOh .Kkh lrhs'

øjH yd WmlrK  (

• 0'02-0'04 g ue.akSishï má ̂ 3'5 cm muK&

• ìhqfrÜgqjla

• ;kql HCl " 25 cm3

• c,h

• îlrhla

Wmfoia (

• ue.akSishï má ̂ 3'5 cm muK& lene,a,la f.k je,s lvodishlska ueo" msßisÿ lr

.kak'  miq j tys ialkaOh ksje/È j uek .kak'  ;kql yhsâfrdlaf,daßla 25 cm3

ìhqfrÜgqjlg mqrjd .kak'  ìhqfrÜgqfõ ì;a;sh Èf.a my<g hk fia fifuka

c,h tl;= lrñka ìhqfrÜgqj iïmQ¾Kfhka u c,fhka mqrjkak'  Mg lene,a,

mq`Mka iaj,amhl ,sys,aj r|jd th .=,shla fia ilia lr" th ìhqfrÜgqfõ by<

fl<jfrys isr lr r|jd .kak'

• 250 cm3  îlrhla f.k thg wvla muK c,h mqrjd .kak'  ìhqfrÜgqfõ by<

fl<jr we`.s,af,ka jid laIKsl j ìhqfrÜgqj hál=re lr c,fhys .s,ajkak'

ue.akSishï máh

ìhqfrÜgqj

ìhqfrÜgqj

îlrh

ue.akSishï máh

c,h

;kql yhsârlaf,daßla wï,h

mq̀Mka

rEmh 5 (a)
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ìhqfrÜgqj isria j r|jd .ekSug wdOdrlhl iú lrkak'  jdhq nqnq¿ by<g taug

fmr  ìhqfrÜgqfõ lrduh laIKsl j újD; lr"  c, uÜgu  mßudKfha ,l=Kq

lr we;s uÜgug f.k tkak'  laIKsl j k<h jid" tu c, uÜgu wdrïNl

uÜgu f,i igyka lr .kak'  ue.akSishï máh m%;sl%shd lr wjidk jk f;la

ksÍlaIKh lrkak'  ìhqfrÜgqfõ kj øj uÜgu igyka lr .kak'  wdrïNl yd

wjidk øj uÜgïj, fjki weiqfrka uqla; jQ yhsârcka jdhq mßudj ,nd .kak'

igyk (

• mÍlaIKh isÿ l< ldur WIaK;ajfha § yd mSvkfha § mÍlaIKh i|yd fhdod .;a

Mg ialkaOh wdY%s; j ksmojqKq yhsârcka jdhq ujq, m%udKh .Kkh lrkak'

• WÑ; .Kkh isÿ lr  Mg ys idfmalaI mrudKql ialkaOh fidhkak'

• mÍlaIKfha  fodaI" tajd wju lr .; yels wdldr iy .Kkfha § isÿ l<

Wml,amk idlÉPd lrkak'
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mÍlaIK wxlh ( 06

^I&    ødjK tka;e,ams mÍlaIKd;aul j ieie£u

^II&    wï,hl$Niauhl WodiSklrK tka;e,amsh mÍlaIKd;aul j

   ks¾Kh lsÍu

^III&   m%;sia:dmk m%;sl%shdjl tka;e,amsh mÍlaIKd;aul j ks¾Kh

   lsÍu

wfmalaIs; bf.kqï M,(

1' ridhksl m%;sl%shd isÿ ùfï § we;s jk WIaK;aj úm¾hdi uekSfï l=i,;dj ,nd

.kshs'

2' úúO ixfhda.j, ødjK tka;e,ams mÍlaIKd;aul j ii|hs'

3' wï,-NiAu WodiSklrK m%;sl%shdj, tka;e,ams úm¾hdih mÍlaIKd;aul j ks¾Kh

lrhs'

4' m%;sia:dmk m%;sl%shdjl tka;e,amsh mÍlaIKd;aul j ks¾Kh lrhs'

øjH yd WmlrK  (

• 2.0 mol dm-3 fidaähï yhsâfrdlaihsâ 50 cm3

• 2.0 mol dm-3 fmdgEishï yhsâfrdlaihsâ 50 cm3

• 2.0 mol dm-3 khsÜßla wï,h 50 cm3

• 2.0 mol dm-3 yhsâfrdlaf,daßla wï,h 50 cm3

• CuSO
4
 ødjKh 50 cm3 la ^5 g la c,h 50 cm3 l Èh lr .;a&

• Zn l=vq  1 g

• 100 cm3  îlr lsysmhla

• 250 cm3   îlrhla

• 100 cm3 ñkqï ird

• WIaK;ajudkhla

• mßjdrl øjH

• ùÿre l+rla

Wmfoia (

mÍlaIKh (I)

• mÍlaIKd.drfha we;s c,fha ødjH ,jK lsysmhlska ujq, 0'25 ne.ska f.k 250

cm3 c,Sh ødjK idod .kak'  tys § isÿ jk WIaK;aj fjkia ùï igyka lr .kak'

∆ Q= mc∆T  iólrKh WÑ; mßÈ fhdod .ksñka wod< ,jKj, ødjK tka;e,ams

.Kkh lr tajd ixikaokh lrkak'

mÍlaIKh (II)

• îlrhg 2 mol dm-3    NaOH  50 cm3  uek f.k tu ødjKfha WIaK;ajh  igyka
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lr .kak' fjk;a îlrhlg 2 mol dm-3 yhsâfrdlaf,daßla wï,h 50 cm3  uek

f.k tys WIaK;ajh igyka lrkak' ^Niau ødjKfha WIaK;ajh uekSfuka miq

wï, ødjKfha WIaK;ajh uekSug fmr WIaK;ajudkh fidaod .kak'& tla îlrhl

we;s ødjKh wfklg tl jr tl;= lr ñY%Kh <`.d jk Wmßu WIaK;ajh igyka

lrkak'  ∆ Q= mc∆T  iólrKh weiqßka WodiSklrKhg wod< tka;e,ams úm¾hdih

.Kkh lrkak'

KOH yd HNO
3
 fhdod .ksñka mÍlaIKh kej; lrkak'

mÍlaIKh (III)

• CuSO
4
 ødjKh 50 cm3  îlrhg f.k tys WIaK;ajh igyka lr.kak'  thg  Zn

l=vq 1 g tl jr tl;= lrkak'  ùÿre l+rlska fyd¢ka l,;ñka" ødjKh <`.d jk

Wmßu WIaK;ajh uek .kak'  ∆ Q= mc∆T   iólrKh weiqfrka Zn ujq, tlla

talia:dmk m%;sl%shdjg n÷ka ùu wdY%s; tka;e,ams úm¾hdih .Kkh lrkak'

ie'hq' Wla; mÍlaIK ;dm mßjrKh l< n÷kl isÿ lsÍfuka jvd;a ksje/È

m%;sM, ,nd .; yels h'

igyk (

• tla tla mÍlaIKfha fodaI yd .Kkfha oS isÿ l< Wml,amk idlÉPd lrkak'

• fodaI wju lr .ekSug .; yels l%shdud¾. idlÉPd lrkak'
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mÍlaIK wxlh ( 07

fyia kshuh mÍlaIKd;aul j ;yjqre lsÍu
wfmalaIs; bf.kqï M, (

1' tlsfklg fjkia ud¾. follska" tla moaO;shla ;j;a moaO;shlg mßj¾;kh
lrhs'

2' ridhksl m%;sl%shd isÿ ùfï oS we;s jk WIaK;aj úm¾hdi uekSfï l=i,;dj ,nd
.kshs'

3' isÿ jQ tka;e,ams úm¾hdih tka;e,ams rEm igykla u`.ska olajhs'
4' tka;e,ams rEm igykla u`.ska  ud¾. folla Tiafia isÿ jk tka;e,ams úm¾hdi

iudk nj fmkaùfuka fyia kshuh ;yjqre lrhs'

øjH yd WmlrK (

• 2 mol dm-3 yhsâfrdlaf,daßla wï,h 250 cm3 la

• fidaähï yhsâfrdlaihsâ 20 g la

• 400 cm3 îlr 4 la

• 250  cm3 ñkqï irdjla

• WIaK;ajudkhla ^0 - 200 0C mrdih we;s&

Wmfoia (

• fuu mÍlaIKfha oS fidaähï yhsâfrdlaihsâ okakd ialkaOhla Bg wkqrEm c,Sh

fidaähï laf,darhsâ njg ud¾. folla Tiafia mßj¾;kh flf¾'

I  l%uh

• 2 mol dm-3 yhsâfrdlaf,daßla wï,h 125 cm3  la îlrhg uek f.k tys WIaK;ajh

igyka lr .kak'  c,h 125 cm3  la uek f.k tys o WIaK;ajh igyka lr .kak'

wï,h 125 cm3  la c,hg tl;= lr fyd|ska l,;d kej; WIaK;ajh igyka lr

.kak'  ̂ fuu ;kqllrKfha oS we;s jk WIaK;aj fjki fkd .sKsh yels ;rï nj

Tng fmfkkq we;'&

• 1 mol dm-3 yhsâfrdlaf,daßla wï,h 250 cm3  ys WIaK;ajh igyka lr .kak'  >k

fidaähï yhsâfrdlaihsâ 10'0 g la fjk;a îlrhlg blaukska lsrd f.k 1 mol

dm-3 yhsâfrdlaf,daßla wï,h fuu îlrhg oud" osh ùu blauka jk fia fyd|ska

l,;kak'  yels blaukska ødjKfha Wmßu WIaK;ajh igyka lr .kak'

II  l%uh

• c,h 125 cm3  îlrhlg uek f.k tu c,fha WIaK;ajh  igyka lr .kak'

fidaähï yhsâfrdlaihsâ leá;s 10'0 g la îlrhlg lsrd f.k" fuhg c,h 125

cm3 la tl;= lr oshe ùu blauka jk fia ødjKh l,;kak'  ødjKfha Wmßu

WIaK;ajh  igyka lr .kak'

• îlrhg  2 mol dm-3  yhsâfrdlaf,daßla wï,h 125 cm3   la uek f.k tys



12

2 mol dm-3 NaOH

          125 cm3

   1 mol dm-3 HCl

          250 cm3

2 mol dm-3 HCl 125 cm3

c,h 125 cm3

NaOH 10 g

1 mol dm-3 NaCl

250 cm3

2 mol dm-3 HCl

125 cm3

>k NaOH

10 g

wjidk øjH
wdrïNl øjH

∆H
3

∆H
2

∆H
1

fuys § isÿ jk tka;e,ams
úm¾hdi b;d u l=vd h'

I l%uh

II l%uh

rEmh 37  (a)

WIaK;ajh   igyka lr .kak'

by; oS idod .;a fidaähï yhsâfrdlaihsâ ødjKfha WIaK;ajh kej;  igyka lr

f.k jyd u thg yhsâfrdlaf,daßla wï, ødjKh tl jr u tla lrkak'  ødjKh

fyd|ska l,;ñka tys Wmßu WIaK;ajh ,nd .kak'

I l%ufha oS iy II  l%ufha oS isÿ jk m%;sl%shd my; oelafõ'

• WÑ; .Kkh lsÍï u`.ska m%;sl%shdj wdY%s; tka;e,ams úm¾hdi ks¾Kh lrkak'

• wod< tka;e,ams úm¾hdi tka;e,ams igyklska olajd fyia kshuh ;yjqre lrkak'

igyk (

• mÍlaIKfha fodaI yd .Kkfha § isÿ l< Wml,amk idlÉPd lrkak'
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mÍlaIK wxlh ( 08

   s  yd p f.dkqj, f,day" c,h iy wï, iu`. olajk m%;sl%shd

ieie£u

wfmalaIs; bf.kqï M, (

1' s yd p f.dkqj, f,day
^w& jd;h ^wd& c,h ^we& ;kql wï, iu`. olajk m%;sl%shd ksÍlaIKh lrhs'

2' wdj¾; Tiafia bÈßhg hEfï oS;a" ldKav Tiafia my<g hdfï §;a" f,day uQ,øjHj,
m%;sl%shdYS,s;dfõ úp,kh y÷kd .kshs'

øjH yd WmlrK  (

• mÍlaIKd.drfha we;s  s f.dkqfõ uQ,øjH iy Al

• ;kql yhsâfrdlaf,daßla wï,h fyda ;kql i,a*shqßla wï,h
• msfkd,ama;e,ska o¾Ylh
• c,fødaKsldjla
• mÍlaId k<

 Wmfoia (

• s  f.dkqfõ  f,day uQ,øjH yd we¨ñkshï mÍlaIKd.drfha .nvd lr we;s wdldrh
n,kak'

• fidaähï lene,a,la f.k folg lemSfuka ,o w¨;a mDIaGh jd;hg ksrdjrKh
lr úkdä myla muK ksÍlaIKh lrkak'

• 5 cm muK  os. ue.akSishï máhla f.k" thska fldgila muKla je,s lvodishlska
ueo msßisÿ lrkak'  th jd;hg ksrdjrKh lr ñks;a;= myf<djl muK ld,hla
;=< ksÍlaIKh lrkak'

• ue.akSishï má lene,a,la jd;fha r;a lrkak'  l=ula ksÍlaIKh l< yels o@
• fødaKsldj nd.hla muK c,fhka mqrjkak'  thg msfkd,ama;e,ska o¾Ylfhka

iaj,amhla o tl;= lrkak'  uqx weghla muK fidaähï lene,a,la fmryka
lvodishlska msi oud c, fødaKsldjg oukak'  ^fidaähï f,dayh c,h iu`.
fõ.fhka m%;sl%shd lrk ksid fuh m%fõifuka l< hq;= h'& Tng l=ula ksÍlaIKh
l< yels o@ fødaKsldfõ wvx.= c,fha we;s jk j¾K úm¾hdih l=ula o@

• je,s lvodishlska ueo msßisÿ lr .;a ue.akSishï má lene,a,la c,h wvx.=
mÍlaId k<hlg oukak'  thg msfkd,ama;e,ska iaj,amhla o tl;= lrkak'  Tfí
ksÍlaIK fudkjd o@
c,h wvx.= fjk;a mÍlaId k<hlg msßisÿ ue.akSishï má lene,a,la iy
msfkda,ama;e,Ska iaj,amhla tl;= lr r;a lr ksÍlaIKh lrkak'

• msßisÿ lrk ,o ue.akSishï má lene,a,la mÍlaId k<hlg oud thg ;kql
yhsâfrdlaf,daßla wï, iaj,amhla tl;= lrkak'  Tfí ksÍlaIK fudkjd o@
^m%;sl%shdj b;d fõ.j;a neúka wk;=rla isÿ úh yels ksid lsis úfgl;a fidaähï

f,dayh ;kql wï,j,g fkd oukak'&
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mÍlaIK wxlh ( 09

  s yd p f.dkqj,  uQ,øjH idok ,o ,jKj, c,fha ødjH;dj mÍlaId lsÍu

wfmalaIs; bf.kqï M, (
1' s yd p f.dkqj, ,jKj, c,fha ødjH;dj mÍlaId lr ii|hs'

øjH yd WmlrK  (
• Be, Mg, Ca, Sr, Ba yd Al  idok c,fha ødjH ,jK
• I ldKavfha uQ,øjH idok j.=fõ i|yka Na ,jK ^K ,jK jqj o fhdod .; yels h'&
• mÍlaId k<

Wmfoia (
• wod< ,jK ødjK ms<sfh< lrkak'
• II ldKavfha ,jK ødjKj,g Na ,jK mßudj ìxÿj ne.ska l%udkql+, j tl;=

lrñka ksÍlaIKh lrkak'
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mÍlaIK wxlh ( 10

s f.dkqfõ uQ,øjH idok  khsÜf¾g" nhsldnfkag yd ldnfkagj,
;dm ia:dhS;dj mÍlaId lsÍu

wfmalaIs; bf.kqï M,(

1' s f.dkqfõ uQ,øjHj, khsÜf¾g" nhsldnfkag iy ldnfkagj, ;dmia:dhS;dfõ

rgd wkdjrKh lrhs'

øjH yd WmlrK  (

• my; i|yka f,dayj, khsÜf¾g" nhsldnfkag ^I jk ldKavfha tajd muKs& iy

ldnfkag

• fidaähï ²   mÍlaId k< w~q

• fmdgEishï ²   úi¾cl k<hla

• ue.akSishï ²   mÍlaId k<

• le,aishï ²   nkaika odylh

• iafg%dkaáhï

• fíßhï

• yqkq oshr

²  ,sÜuia

²  mhsfrlaia mÍlaId k<

 

Wmfoia (

• ldnfkag yd nhsldnfkag ( mhsfrlaia k<fha 1cm  muK Wig >k ldnfkagh$

nhsldnfkag f.k thg wenhla iys; úi¾cl k<hla iú lrkak'  k<fha

ksoyia fl<jr yqkq oshr iaj,amhla ^ 2 cm  muK Wig& wvx.= mÍlaId k<hl

.s,ajkak'  mhsfrlaia k<h r;a lrkak'

mÍlaId k<fha wvx.= yqkq oshrj, fjkila isÿ fõ o@

fï wdldrhg by; i|yka ish¨ ldnfkag$nhsldnfkaÜ f.k mÍlaIKh fjk

fjk u lrkak'  tla tla ldnfkagfhka $nhsldnfkagfhka yqkq oshrfhys fjkila

isÿ lsÍug .; jk ld,h ii|kak'

• khsÜf¾g ( tla tla khsÜf¾gh mhsfrlaia k<hlg f.k r;a lrkak'

mq<s`.= lSrla mÍlaId k<fha lg <`.g w,a,kak'

j¾Kj;a jdhqjla msg fõ kï" th msg ùu we/öug .; jQ ld,h ii|kak'
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mÍlaIK wxlh ( 11

i,a*¾j,  nyqrEmS wdldr  ms<sfh< lsÍu

wfmalaIs; bf.kqï M, (

1 i,a*¾j, frdïniSh" taldk;s  iy iqúld¾h hk nyqrEmS iajrEm ms<sfh< lsÍfï
l=i,;d ,nd .kshs'

2 tl u uQ,øjHfha nyqrEmS wdldrj, úúO;ajhla mj;sk nj fmkajhs'

øjH yd WmlrK  (

• l=vq lr.;a i,a*¾

• jdIamSlrK oSis ;=kla ^uOHu m%udKfha&

• ldnka vhsi,a*hsâ

Wmfoia (

frdïniSh i,a*¾ ms<sfh< lsÍu

• jdIamSlrK oSishlg l=vq lr .;a i,a*¾ iaj,amhla oukak' i,a*¾ ish,a, u

øjKh lsÍug m%udKj;a ldnka vhsi,a*hsâ tl;= lrkak'  bka miq jdIamSlrK

§ish mfilska ;nd tys we;s ldnka vhsi,a*hsâ fiñka jdIam ùug bv yßkak'

iEfok frdïniSh i,a*¾ iaMál ksÍlaIKh lrkak'

taldk;s i,a*¾ ms<sfh< lsÍu

• jdIamSlrK oSishlg l=vq lr .;a i,am¾  5 g muK oud øj jk ;=re r;a lrkak'

fiñka ksfjkakg bv yßkak'  øjh u;=msg iEfok lfnd, isÿre lr" Bg háka

we;s øjh bj;a lrkak'  lfndf,a há me;af;a iEoS we;s b|s lgq ;=vq fuka os.e;s

taldk;s i,a*¾ iaMál ksÍlaIKh lrkak'

iqúld¾h i,a*¾ ms<sfh< lsÍu

• keàug wdikak jk ;=re r;a l< i,a*¾ we,a c,hg tl;= lrkak'  iEfok"

wefokiq¨ iqúld¾h i,a*¾ ksÍlaIKh lrkak'

igyk (

fuu mÍlaIKhg jdIamSlrK oSis fjkqjg lelEreï k< o Ndú; l< yels h'

frdïniSh i,a*¾ iy taldk;s i,a*¾ hkq i,a*¾j, iaMálrEmS nyqrEmS wjia:d fõ'

iqúld¾h i,a*¾ fuka u fndfyda mÍlaIKj, oS lsß meye;s wjlafIam f,i ,efnk

i,a*¾ wiaMálrEmS nyqrEmS wjia:d i|yd ksoiqka fõ'
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mÍlaIK wxlh ( 12

i,a*¾ vfhdlaihsâ ms<sfh< lsÍu iy tys .=K mÍlaId lsÍu

wfmalaIs; bf.kqï M, (

1' i,a*¾ vfhdlaihsâ jdhqj ridhkd.drfha  ms<sfh< lsÍfï yelshdj ,nd .kshs'
2' i,a*¾ vfhdlaihsâj, Tlaisldrl yd Tlaisydrl .=K mÍCIKd;aul j fmkajd

fohs'
3' i,a*hsâ whk i|yd mÍlaId lsÍfï l=i,;dj ,nd .kshs'

øjH yd WmlrK (

• ;U iqreKavq

• idkaø i,a*shqßla wï,h

• ,sÜuia lvodis

• fmdgEishï m'uex.fkaÜ

• ;kql khsÜßla wï,h

• ;kql i,a*shqßla wï,h

• j¾Kj;a u,a fm;s

• fmdgEishï vhslafrdafïÜ

• fidaähï i,a*hsÜ

Wmfoia (

• lelEreï k<hla f.k 0'5 cm  muK Wig ;U iqreKavq oud" k<h ;=<  1 cm muK

Wig isák f;la idkaø i,a*shqßla wï,h tl;= lrkak'  thg úi¾cl k<hla

iys; wenhla iú lr" fiñka r;a lrkak'  t úg i,*¾ vfhdlaihsâ jdhqj msg

fõ'

rEmh 12 (a)

;dmh
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i,a*hsg ;kql wï, iu`. m%;sl%shdfjka o i,a*¾vfhdlaihsâ jdhqj ,efí'  fï

ksid i,a*¾ vfhdlaihsâ jdhqj ridhkd.drfha ms<sfh< lr .ekSug fuu l%uh

jqj o fhdod .; yels h'

ie'hq'(

ms,siaiSï we;s úh yels neúka idkaø i,amshqßla wï,h iam¾Y fkd lrkak'  ;U

iy idkaø i,a*shqßla wï,h jeämqr Ndú; lf<a kï" r;a lsÍfï oS lelEreï k<h

;=< we;s øjH W;=rd hdug bv we;'  t neúka ;U iy idkaø i,*shqßla wï,h oS

we;s m%udKj,g jvd fkd .ekSug ie,els,su;a jkak'

mÍlaIKh wjika jQ jyd u WmlrK .,jd lelEreï k<fha wvx.= øjH c,

fíiug oud c, lrduh újD; lrkak'

wêl f,i .kaOh we;s ùu je<elaùu i|yd mÍlaIK blaukska lrkak'

i,a*¾ vfhdlaihsâ jdhqj i|yd my; oelafjk mÍlaId lrkak'

1. msg jk jdhqfõ .kaOh ksÍlaIKh lrkak'

2. (a)u,a fm;s iu`. i,a*¾ vfhdlaihsâ jdhqj .efgkakg i,iajkak'

u,a fm;sj, j¾Khg l=ula fõ o@

(b)r;= iy ks,a f;; ,sÜuia lvodis u;g i,a*¾ vfhdlaihsâ jdhqj hjkak'

,sÜuiaj, j¾Khg l=ula fõ o@

3. (a);kql i,amshqßla wï,fhka wdï,sl lrk ,o fmdgEishï vhslafrdafïÜ$

lafrdafïÜ ødjKhg i,a*¾ vfhdlaihsâ jdhqj hjkak' fuys oS Tng ,efnk

ksÍlaIKh fudkjd o@

(b);kql i,a*shqßla wï,fhka wdï,sl lrk ,o fmdgEishï vhslafrdafïÜ$

lafrdafïÜj,ska fmd`.jk ,o fmryka lvodis lene,a,la u;g i,a*¾vfhdlaihsâ

jdhqj hjkak' fmryka lvodish u; olakg ,efnk j¾K úm¾hdih l=ula o@

(c);kql i,a*shqßla wï,fhka wdï,sl l< fmdgEishï muex.fkaÜ ødjKhla

;=<ska i,am¾ vfhdlaihsâ jdhqj hjkak' fuys oS Tng l< yels ksÍlaIK

fudkjd o@

3^i&"  3^ii&  iy 3^iii& wjia:dj, wdï,SlrKh i|yd ;kql i,a*shqßla wï,h

fjkqjg ;kql yhsâfrdlaf,daßla wï,h Ndú; fkd lrkafka wehs@

4. i,a*¾ vfhdlaihsâ ødjKhla ;=<ska yhsârcka i,a*hsâ jdhqj hjkak'  ,efnk

wjlafIamfha j¾Kh l=ula o@

igyk (

• i,a*¾ vfhdlaihsâj, Tlaisldrl$Tlaisydrl .=K WÑ; mßÈ fhdod .ksñka by;

ksÍlaIK ms<sn| meyeÈ,s lsÍï bÈßm;a lrkak'
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mÍlaIK wxlh (13

laf,daÍka ms<sfh< lsÍu iy ye,ckj, .=K mÍlaId lsÍu

wfmalaIs; bf.kqï M, (

1' ir, WmlrK Ndú;fhka laf,daÍka jdhqj ms<sfh< lr /ia lrhs'
2' ye,ck olajk m%;sl%shd ksÍlaIKh lrhs'

øjH yd WmlrK  (

• >k fmdgEishï m' uex.fkaÜ

• idkaø yhsâfrdlaf,daßla wï,h

• fidaähï yhsâfrdlaihsâ ødjKh

• wefudakshd ødjKh

• fldm¾ f,day iqreKavq fyda oe,la

• hlv fl|s fyda l=vq

• ,sÜuia

• lelEreï k<

• úi¾cl k<

• nkaika odylh

• jdhq ird ^jeiqï iys;&

Wmfoia (

• lelEreï k<hlg >k fmdgEishï m' uex.fkaÜ iaj,amhla ^ 2 g muK& .kak'

thg idkaø yhsâfrdlaf,daßla wï,h tl;= lr" úi¾ck k<hla iú lr msg jk

jdhqj jd;fha Wvql=re úia:dmkh u`.ska jdhq ird lSmhl ^fyda lelEreï k<

lSmhl& tl;= lr .kak'  jdhq ird jeiqïj,ska jid ;nkak'

msg jk jdhqfõ j¾Kh yd .kaOh l=ula o@

ie'hq'

• fmdgEishï m' uex.fkaÜj,g idkaø yhsâfrdlaf,daßla wï,h tl;= lr r;a

fkd l< hq;= hs'  laf,daÍka jdhqj wdYajdi lsÍu ys;lr fkd fõ'  ÿï l+vqjla

;sfí kï jdhqj ksmoùu th ;=< oS lrkak'

ye,ck olajk m%;sl%shd (

• úi¾cl k<fha fl<jßka msg jk laf,daÍka jdhqjg f;;a ,sÜuia iy f;;a

j¾Kj;a u,a fm;s w,a,kak'

• laf,daÍka msß jdhq irdjla ^fyda lelEreï k<hla& c, Ndckhl hál=re lr

;nkak'  c, uÜgu ksÍlaIKh lrkak'  jdhq irdj ;=< we;s ødjKh j¾Kj;a

øjHhl ;jrd n,kak'
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• ;kql fidaähï yhsâfrdlaihsâ ødjKh iaj,amhla we;s k<hlg laf,daÍka

jdhqj hjkak'  fuu ødjKfhka iaj,amhla j¾Kj;a u,a fm;a;l ;jrd

n,kak'

• fldm¾ oe,la iy hlv fl|s fjk fjk u r;a lr" laf,daÍka wvx.= jdhq

irdj,g we;=`M lrkak'  tla tla wjia:dfõ oS ksÍlaIK igyka lr .kak'

M,hg c, ìxÿ lSmhla oud fidf,djd ksÍlaIKh lrkak'

• laf,daÍka msß jdhq irdjlg wefudakshd ødjKh ìxÿ fol ;=kla tl;= lrkak'

k<h ;=< isÿ jk foa ksÍlaIKh lrkak'

rEmh 13 (a)
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mÍlaIK wxlh (14

fya,hsv y÷kd .ekSu

wfmalaIs; bf.kqï M, (

1' laf,darhsv" ífrdauhsv" whvhsv hk whk fjk fjk u ødjK.; j we;s úg
y÷kd .ekSfï l=i,;dj ,nd .kshs'

øjH yd WmlrK  (

• >k fidaähï laf,darhsâ •   wefudakshd ødjKh
• >k fidaähï fn%dauhsâ •   ;kql khsÜßla wï,h
• >k fidaähï whvhsâ •   msIaG ødjKh
   ^fuu fya,hsâ whk wvx.= ´kE u •   laf,daÍka oshr
   ,jKhla Ndú; l< yels h'& •    lelEreï k<
• is,aj¾ khsÜf¾Ü ødjKh •    mÍlaId k<
• idkaø i,a*shqßla wï,h •    ùÿre l+rla
• f,â weisfÜÜ fyda f,â khsÜf¾Ü ødjKh •    nkaika odylhla
• laf,dafrdf*daï fyda ldnka fgÜrdlaf,darhsâ

Wmfoia (

•  laf,darhsv" fn%dauhsâ iy whvhsâ i|yd my; i|yka mÍlaIK fjk fjk u
lrkak'  ksÍlaIK ixikaokh lrkak'

mÍlaIKh I
• >k fya,hsvfhka iaj,amhla f.k idkaø i,a*shqßla wï,fhka iaj,amhla tl;=

lrkak'  mÍlaId k<h r;a lrkak'
• msg jk jdhqfõ j¾Kh ksÍlaIKh lrkak'
• fuu jdhqj f;; ks,a ,sÜuia yd f;; r;= ,sÜuia lvodisj,ska mÍlaId lrkak'
• jdhq ish,a, u msIaGfhka fm`.ejQ fmryka lvodishlska mÍlaId lrkak'
• jdhq ish,a, u wefudakshd ødjKh ;ejerE ùÿre l+rla u`.ska mÍlaId lrkak'

fya,hsvj, c,Sh ødjK f.k my; i|yka whqre mÍlaId lrkak'
mÍlaIKh II

• fya,hsv ;=fka c,Sh ødjK fjk fjk u mÍlaId k< ;=klg .kak'  fïjd ;kql
khsÜßla wï,fhka wdï,sl lr" is,aj¾ khsÜf¾Ü ødjKh iaj,amh ne.ska tl;=
lr ksÍlaIKh lrkak'  wjlafIam iEfoa o@  t fia kï tajdfha j¾K fudkjd o@
tu wjlafIamj,g c,Sh wefudakshd tl;= lrkak'  ksÍlaIK igyka lrkak'

mÍlaIKh III

• fya,hsv ;=fka c,Sh ødjKj,g" f,â weisfÜÜ ødjKh tl;= lrkak'  t úg
,efnk wjlafIamfha j¾Kh ksÍlaIKh lrkak'  tu wjlafIamh c,fhka ;kql
lr r;a lrkak'  kej; isis,a lrkak' ksÍlaIK igyka lrkak'

mÍlaIKh IV

• fya,hsv ødjK ;=kg fjk fjk u laf,daÍka oshr iaj,amh ne.ska tl;= lr
laf,dafrdf*daï ìxÿ lsysmhla oud k< fyd|ska fidf,djd mÍlaId lrkak'

laf,dafrdf*daï ia;rfha l=uk j¾Khla oelsh yels o@

• tla tla mÍlaIKhg wod< ksÍlaIK meyeÈ,s lrkak'



22

mÍlaIK wxlh (15

fldm¾(II) yd fldfnda,aÜ(II) ,jK yhsfv%dlaf,daßla wï,h iu`.

olajk m%;sl%shd ksÍlaIKh lsÍu
wfmalaIs; bf.kqï M,(

1' d f.dkqfõ uQ,øjH ixlS¾K whk idok nj m%ldY lrhs'

2' ixlS¾K ixfhda. lsysmhla iEoSfï l=i,;dj ,nd .kshs'

3' tu ixlS¾K ixfhda.j, ic, whk j¾Kj;a nj m%ldY lrhs'

øjH yd WmlrK  (  (

• ;kql fldm¾ i,af*aÜ ødjKhla

• fldfnda,aÜ^II& whk wvx.= ødjKhla

• idkaø yhsfv%dlaf,daßla wï, ødjKhla

• yhsv%cka f*frdlaihsâ ødjKhla

• ;kql iy idkaø wefudakshd ødjK

Wmfoia (

• my; j.=j, oelafjk wdldrhg tla tla whk ødjKj,g m%;sldrl tl;= fldg

isÿ jk úm¾hdi ksÍlaIKh lrkak'

• Cu2+ whk i|yd (

• Co2+ whk i|yd (

• by; tla tla wjia:djg wod< j¾K ,nd fok Cu2+ yd  Co2+ idok ixlS¾K

whkj, iQ;% bÈßm;a lrkak'

Cu2+ (aq)

ødjKfha

j¾Kh

;kql
wefudakshd
ødjKhla ìxÿ
jYfhka tl;=
lrkak'

idkaø
wefudakshd
ødjKhla ìxÿ
jYfhka tl;=
lrkak'

idkaø HCl

ìxÿ jYfhka

tl;= lrkak'

Co2+(aq)

ødjKfha

j¾Kh

;kql
wefudakshd
ødjKhla ìxÿ
jYfhka tl;=
lrkak'

idkaø
wefudakshd
ødjKhla ìxÿ
jYfhka tl;=
lrkak'

idkaø HCl

wï,
ødjKhla ìxÿ
jYfhka tl;=
lrkak'

 H
2
O

2

 ìxÿ
 jYfhka
 tl;=
 lrkak'
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mÍlaIK wxlh ( 16

uex.kSiaj, TlaislrK wxl +2" +4" +6 yd +7g

wod< j¾K ksÍlaIKh lsÍu

wfmalaIs; bf.kqï M, (

1' úúO TlaislrK wjia:dj, we;s uex.kSia whkj, j¾K ksÍCIKh lrhs'

2' hï TlaislrK wjia:djl mj;sk uex.kSia whk fjk;a TlaislrK wjia:djlg

mßj¾;kh lsÍfï l=i,;dj ,nd .kshs'

øjH yd WmlrK  (

• ;kql c,Sh fmdgEishï uex.fkaÜ^VII& ødjKhla

• ;kql i,a*shqßla wï, ødjKhla

• idkaø fmdgEishï yhsâfrdlaihsâ fyda idkaø fidaähï yhsâfrdlaihsâ ødjKhla

• yhsârcka fmfrdlaihsâ ødjKhla

• idkaø yhsâfrdlaf,daßla wï, ødjKhla

Wmfoia (

• ;kql c,Sh fmdgEishï uex.fkaÜ^VII& ødjKfhka 2 cm3  muK lelEreï k<hlg

f.k th hka;ï wdï,sl lr j¾K fjkila we;s jk ;=re idkaø fmdgEishï

yhsâfrdlaihsâ ìxÿj ne.ska tl;= lrkak'  isÿ jk j¾K úm¾hdi ksÍlaIKh

lr" tu ødjKhg yhsârcka fmfrdlaihsâ ìxÿ folla muK tl;= lrkak'  isÿ

jk úm¾hdi ksÍlaIKh lr" tu ødjKhg idkaø yhsâfrdlaf,daßla wï,h tl;=

lrñka isÿ jk j¾K úm¾hdi ksÍlaIKh lrkak'

igyk (

• KMnO
4
 c,Sh ødjKfha wvx.= Mn ys TlaislrK wxl +7  wjia:dj oï meyefhka

hqla; h'  idkaø KOH u`.ska +7 TlaislrK wjia:dj +6 TlaislrK wjia:djg m;a

fõ'  t úg th fld< meyefhka hqla; h'

2KMnO
4
(aq) + 2KOH(aq)  →   2K

2
MnO

4
(aq) +  H

2
O(l)

• H
2 
O

2 
u`.ska K

2
MnO

4
" MnO

2
 njg TlaisyrKh lrhs'  t kï +4 wjia:djg m;a

lrhs'  th ÿUqre meye;s h'  MnO
2
j,g idkaø HCl  tl;= l< úg Mn2+ wjia:djg

m;a fõ'  th wj¾K h'

MnO
2
(s)+ 4HCl(aq)  →   MnCl

2
(aq)+  2H

2
O(l) + Cl

2
(g)

fï wkqj Mn úúO TlaislrK wjia:dj, oS úúO j¾K ,nd fohs'
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mÍlaIK wxlh ( 17

we,alSk iy we,alhskj, m%;sl%shd ksÍlaIKh lsÍu

wfmalaIs; bf.kqï M,(

1' ridhkd.drfha § t;Ska iy t;hska ^weisá,Ska& ms<sfh< lr .ekSfï l=i,;dj
,nd .kshs'

2' t;Ska iy t;hska ys m%;sl%shd ksÍlaIKh lrhs'
3' t;Ska iy t;hska hk yhsâfrdldnk foflys .=K ms<sn| ixikaokh lrhs'

øjH yd WmlrK  (

• t;fkda,a ²  wdï,sl fmdgEishï m'uex.fkaÜ
• we¨ñkd ²  wefudakSsh lshqmaria laf,darhsâ
• le,aishï ldnhsâ ²  mq`Mka

• laIdÍh fmdgEishï m'uex.fkaÜ

Wmfoia (

t;Skaa ms<sfh< lsÍug Ndú; l< yels WmlrK wegejqu

• lelEreï k<hlg 2 cm muK Wig t;fkda,a .kak'  ùÿre l+rla wdOdrfhka"
øjh Wrd .ekSug ;rï iEfyk mq`Mka m%udKhla k<h ;=<g we;=`M lrkak'
we¨ñkd  1 g muK la k<fha ueo fldgig we;=`M lrkak'  k<h wdOdrlhl iú
lr" rEm igyfka oelafjk wkaoug WmlrK ilia lr" we¨ñkd we;s fldgi r;a
lrkak'  t úg msg jk jdhqj c, úia:dmk l%ufhka lelEreï k< lsysmhlg
tl;= lrkak'  tajd ;=< t;Ska jdhqj wvx.= fõ'

1' jdhqj wvx.= mÍlaIK k<hl" lg wi,g oe,afjk lSrla we,a,Sfuka jdhqj o,ajkak'
oe,af,a j¾Kh l=ula o@  oe,a, ksù .sh ú.i tu k<hg yqkq Èhr ìxÿ lSmhla oud

k<fha lg jid fyd¢ka fidf,djkak'

2'  ^w& fn%daóka Èhr ìxÿ lSmhla tla lrkak'

^wd& laIdÍh fmdgEishï m'uex.fkaÜ ìxÿ lSmhla tla lrkak'

^we& wdï,sl fmdgEishï m'uex.fkaÜ ìxÿ lSmhla tla lrkak'

rEmh 17 (a)

we¨ñkd
t;Ska

t;fkda,aj,ska

fm`.jQ mq¿ka
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3' ^w& wefudakSh is,aj¾ khsÜf¾Ü ødjKh tla lrkak'

^wd& wefudakSh lshqm%ia laf,darhsâ ødjKh tla lrkak'

ie'hq'

2 iy 3 ys oelajQ mÍlaIK isÿ l< yels ;j;a l%uhla kï" tu m%;sldrl 1 cm3

muK mÍlaId k<hlg f.k th ;=<g  t;Ska jdhqj fjk fjk u heùu hs'

t;hskaa jdhqj ms<sfh< lsÍug Ndú; l< yels WmlrK wegejqï

• le,aishï ldnhsâ l=vd leg 5la muK lelEreï k<hlg .kak'  rEm igyfka

oelafjk wkaoug WmlrK ilia lrkak'  jrlg c,h ìxÿ lsysmh ne.ska tl;=

lrkak'

1' mÍlaId k<hl 2'5 cm muK Wig" my; oelafjk m%;sldrl f.k" by;

rEm igyfka oelafjk mßÈ" t;hska jdhqj ta tla tla k<h ;=<g hjkak'

• laIdÍh fmdgEishï m'uex.fkaÜ

• wdï,sl fmdgEishï m'uex.fkaÜ

• wefudakSh lshqm%ia laf,darhsâ

• wefudakSh is,aj¾ khsÜf¾Ü

• tla tla wjia:dfõ oS ,efnk ksÍlaIK igyka lr .kak'  by; 4 jk iy 5 jk

mÍlaId lsÍfuka miq tu mÍlaId k< fyd|ska c,fhka fidaod ;nkak'

2'  t;hska jdhqj msg jk úi¾cl k<fha fl<jrg oe,a,la we,a,Sfuka" msg jk

jdhqj oykh ùug i,iajkak'

rEmh 17 (b)
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mÍlaIK wxlh ( 18

we,afldfyd,j, .=K mÍlaId lsÍu

wfmalaIs; bf.kqï M, (

1 úúO m%;sldrl iu`. m%;sl%shd lrùfuka we,afldfyd,hl we;s - OH ldKavfha

l%shdldÍ;ajh wkdjrKh lr .kshs'

2 fok ,o m%;sldrl iu`. we,afldfyd, isÿ l< m%;sl%shd wdY%s; ksÍlaIK meyeÈ,s

lrhs'

øjH yd WmlrK (

• t;fkda,a

• fu;fkda,a

• fnkais,a we,afldfyd, iy Tfí mÍlaIKd.drfha we;s fjk;a we,afldfyd,

• weisála wï,h

• fidaähï ie,sissf,aÜ fyda ie,sis,sla wï,h

• wdï,sl fmdgEishï vhslafrdafïÜ

• wdï,sl fmdgEishï m'uex.fkaÜ

• laIdÍh fmdgEishï m'uex.fkaÜ

• fidaähï ldnfkaÜ

• ,sÜuia lvodis

Wmfoia (

• uoHidr ;=fkka  1cm3  muK fjk fjk u mÍlaId k<j,g f.k my; i|yka

l%shdldrlï lrkak'  ,efnk m%;sM, ii|kak'

• we,afldfyd,j, c,Sh ødjKj,g fjka fjka j r;= yd ks,a ,sÜuia oukak'

• we,afldfyd, ødjKj,g fidaähï ldnfkaÜ l=vq iaj,amhla tla lr n,kak'

• w¨;ska lmk ,o l=vd  fidaähï lene,a,la tl;= lr ksßlaikak'  oe,afjk

lSrla k<fha lg <`.g w,a,kak'  msg jk jdhqj l=ula o@

fuu mÍlaId i|yd ks¾c,Sh we,afldfyd,h Ndú; lsÍu w;jYH fõ'  ta wehs@

  fidaähï lene,a, oshe ù wjika jQ miq"

M,h ^rEm igyfka fmfkk mßo s &

jdIamSlrKh lrkak'  >k wjfYaIhg

c,h ìxÿ lSmhla oud fidf,djkak'  tu

ødjKhg fjk fjk u r;= yd ks,a ,sÜuia

lvodi s oud n,kak'  thg u

*sfkd,ama;e,Ska ìxÿjla tla lrkak'

,efnk meyeh l=ula o@
rEmh 18 (a)
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• ^w&  we,afldfyd, 1cm3 muK f.k Bg ffyu^glacial& weisála wï,h 1cm3 muK

tl;= lrkak'  idkaø i,amshqßla wï, ìxÿ myla muK tla lr WKqiqï lrkak'

,efnk M,h isis,a c,h iys; k<hlg j;a lr iqj| n,kak'

 ^wd& we,afldfyd, 1cm3 muK f.k Bg fidaähï ie,sisf,aÜ fyda ie,sis,sla wï,h

0'5 g muK tla lrkak'  Bg idkaø i,a*shqßla wï,h ìxÿ myla muK tla lr

WKqiqï lrkak'  M,h isis,a c,h we;s lelEreï k<hlg fyda îlrhlg fyda j;a

lr iqj| n,kak'

• wdï,sl fmdgEishï vhslafrdafïÜ" wdï,sl fmdgEishï m'uex.fkaÜ" laIdÍh

fmdgEishï m'uex.fkaÜ hk ødjK ;=fkka 1cm3 ne.ska mÍlaId k< ;=klg

fjk fjk u .kak'  tla we,afldfyd,hlska ìxÿ folla muK ne.ska k< ;=kg

u tla lrkak'  fu fia wfkla we,afldfyd, iu`. o tu mÍlaIdj kej;;a

lrkak'

ødjKj, j¾Kj, l=uk fjkila ksÍlaIKh l< yels fõ o@  tu j¾K úm¾hdi

isÿ ùu myod osh yelafla fl fia o@  M,fha iqj| n,kak'

ie'hq'( we,afldfyd, myiqfjka .sks weúf<kiq¨ neúka tu øjH we;s fnda;, odyl

wdikakfha fkd ;eìh hq;= h'
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mÍlaIK wxlh ( 19

*Sfkd,aj, .=K mÍlaIdj

wfmalaIs; bf.kqï M,(

1' *Sfkd,aj, wdï,sl .=K ms<sn| wjfndaOhla ,nd .kshs'
2' *Sfkd, y÷kd .ekSu i|yd jQ úfYaI mÍlaId isÿ lr ksÍlaIK jd¾;d lrhs'

øjH yd WmlrK  (

• *Sfkd,a ²  ;kql wefudakshd ødjKh
• fidaähï yhsâfrdlaihsâ ødjKh •  ,sÜuia
• ;kql yhsâfrdlaf,daßla wï,h
• fidaähï ldnfkaÜ ødjKh
• fn%daóka oshr
• f*ßla laf,darhsâ ;kql ødjKhla

ie'hq' *Sfkd,a iu u;=msg jegqfKd;a ms,siaiqï we;s lrhs'  tu ksid m%fõifuka
mßyrKh l< hq;= h'

Wmfoia (

• *Sfkd,a iaj,amh ne.ska fjk fjk u mÍlaId k<j,g f.k my; oelafjk
mÍlaId lrkak'

• c,h 1cm3 muK tl;= lr fyd|ska fid,jkak'  by; ñY%Khg r;= iy ks,a
,sÜuia oukak'

• fidaähï yhsâfrdlaihsâ ødjKh 1cm3 muK tl;= lr fyd|ska fidf,djkak'
by; ødjKhg u ;kql yhsâfrdlaf,daßla wï,h 1cm3 muK tl;= lrkak'

• fidaähï ldnfkaÜ ødjKfhka 1cm3 tl;= lrkak' ksÍlaIK igyka lr .kak'

*Sfkd*Sfkd*Sfkd*Sfkd*Sfkd,a y÷kd .ekSug Ndú; l< yels úfYaI mÍlaId (

*Sfkd,a f.k my; i|yka mÍlaId lr ksÍlaIK igyka lr .kak'
• fn%daóka oshr 1cm3  muK mÍlaId k<hlg .kak'  thg *Sfkd,a iaMálhla ̂ fyda

ìxÿ folla& tl;= lrkak'
• ;kql f*ßla laf,darhsâ ødjKh 1cm3 muK mÍlaId k<hlg .kak'  thg b;d

;kql wefudakshï yhsâfrdlaihsâ ìxÿjla oukak'  fuu WodiSk f*ßla laf,darhsâ
ødjKhg *Sfkd,a iaMálhla ^fyda ìxÿjla& oukak'

ie'hq'

• *Sfkd,a iu u;=msg ;ejerefKd;a b;d ;kql fn%daóka oshrfhka fidaokak' t fia
lrkafka th *Sfkd,a iu`. laIKsl j m%;sl%shd lsÍfuka *Sfkd,a bj;a lrk
neúks'

• iuyr ldnksl ixfhda. WodiSk udOHfha oS f*ßla whk iu`. j¾Kj;a ixlS¾K
whk idohs'  *Sfkd,aj,ska fu úg oïmdgla ,efí' p - khsÜfrd *Sfkd,aj,ska r;=
mdgla ,efí' o - khsÜfrd *Sfkd,aj,ska t fia úfYaI j¾Khla fkd ,efí'
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mÍlaIK wxlh ( 20

we,aäyhsv yd lSfgdak i|yd mÍlaId

wfmalaIs; bf.kqï M,(

1' we,aäyhsv yd lSfgdak iq,n Tlaisldrl iu`. m%;sl%shd lrjd ksÍlaIK ,nd .kshs'

2' idudkH Tlaisldrlj,ska we,aäyhsv myiqfjka" ldfndlais,sla wï,h njg

TlaislrKh l< yels kuq;a lSfgdak t fia TlaislrKh lsÍu wmyiq nj wjfndaO

lr .kshs'

øjH yd WmlrK (

• fu;ke,a ²  wdï,sl fmdgEishï m'uex.fkaÜ

• t;ke,a ²  wdï,sl fmdgEishï vhslafrdafïÜ

• fnkaie,aäyhsâ ²  wefudakSh is,aj¾ khsÜf¾Ü ødjKh

• 2- fm%dmfkdaka ²  f*a,sx ødjKh ^ A iy B &

• weisfgd *Sfkdka

• 2" 4 - vhskhsÜfrd*Skhs,a yhsâriSka ^2" 4 - DNP&

Wmfoia (

• fu;ek,a" t;ke,a yd fnkaie,aäyhsâ hk we,aäyhsv iy 2 - fm%dmfkdaka yd

weisfgd *Sfkdka hk lSfgdak fhdoñka my; oelafjk mÍlaId lrkak'  fuu
ixfhda.j,ska 1cm3 muK fldgia Ndú; lrkak'  ksÍlaIK j.= .; lrkak'

1. c,h iaj,amhla iu`. ñY% lrkak'  ia;r fjka jkafka oe hs mÍlaId lrkak'
2. ^w&   wdï,sl fmdgEishï m'uex.fkaÜ ødjK ìxÿ 2 la muK tl;= lrkak'

^wd&  wdï,sl fmdgEishï vhslafrdafïÜ ødjK ìxÿ 2la muK tl;= lrkak'
   fï tla tla wjia:dfõ oS we;s jk j¾K úm¾hdih ksÍlaIKh lrkak'

3. f*a,sx  A iy B  iu mßud ñY% lr idod .;a ødjKfhka  3 cm3 la muK tl;= lr
ñY%Kh r;a lrkak'  .fvd,a r;= wjlafIamhla ,efnkafka l=uk ixfhda. u`.ska
o@

4. wefudakSh is,aj¾ khsÜf¾Ü ^fgd,ka m%;sldrlh& 5 cm3 muK tl;= lr ødjKh

c, ;dmlhl r;a lrkak' ksÍlaIK igyka lrkak'
5. 2" 4 - DNP  m%;sldrlfhka ìxÿ lSmhla tl;= lrkak' ksÍlaIK igyka lrkak'

ie'hq'

c,fha ødjH ldfndks,a ixfhda.j,g c,Sh ødjKhl we;s 2"4 - DNP   m%;sldrlh;a"

c,fha wødjH ldnks,a ixfhda.j,g fu;fkd,Sh ødjKfha we;s 2"4-DNP

m%;sldrlh;a" Ndú; lrkak'
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mÍlaIK wxlh ( 21

ldfndlais,slaa wï,j, iuyr .=K  mÍlaId lsÍu

wfmalaIs; bf.kqï M, (
1' ldfndlais,a ldKavh wvx.= ixfhda.j, wdï,sl .=K ir, mÍlaId weiqfrka

fmkajd fohs'
2' ldfndlais,sla wï, iu`. we,afldfyd, m%;sl%shd lrjd tiagr ms<sfh< lrhs'
3' fu;fkdhsla wï,fha Tlaisydrl .=K wdo¾Ykh lrhs'

øjH yd WmlrK  (
• fu;fkdhsla wï,h ²  ;kql yhsâfrdlaf,daßla wï,h
• t;fkdhsla wï,h ²  u' lshqßla laf,darhsâ ødjKh
• fnkafidhsla wï,h ²  idkaø i,a*shqßla wï,h
• fidaähï f,dayh ²  wefudakshï yhsâfrdlaihsâ ødjKh
• fidaähï ldnfkaÜ ²  WodiSk f*ßla laf,darhsâ ødjKh
• fidaähï yhsâfrdlaihsâ ødjKh
• wefudakSh is,aj¾ khsÜf¾Ü ødjKh ^fgd,ka m%;sldrlh&

Wmfoia (

fu;fkdhsla wï,h" t;fkdhsla wï,h iy fnkafidhsla wï,h fhdod my; i|yka
mÍlaId lrkak'  mÍlaIdj i|yd .kakd wï,h øjhla kï" 1 cm3 muK o" >khla
kï 0'5 g muK o fhdod .kak'  ksÍlaIK j.= .; lrkak'
• c,h 1cm3 iu`. fyd|ska  ñY%lr osh fõ oe hs mÍlaId lrkak'
• ;kql fidaähï yhsâfrdlaihsâ ødjK 1cm3 muK iu`. fyd|ska ñY% lrkak'

wï, tys osh fõ oe hs mÍlaId lrkak'
• fidaähï f,day lene,a,la tl;= lr msg jk jdhqj oe,afjk mq,s̀.= lSrla wdOdrfhka

mÍlaId lrkak'  ^fuu m%;sl%shdj i|yd wï,h ks¾c,Sh ùu w;HdjYH h'&
• fidaähï ldnfkaÜ ødjKhlg tl;= lr jdhq nqnq`M msg fõ oe hs mÍlaId lrkak'
• t;fkda,a 1cm3 muK f.k ldfndlais,sla wï,h ̂ fyda tys fidaähï ,jKh& tl;=

lr" thg idkaø i,a*shqßla wï,h ìxÿ lsysmhla oud úkdähla muK fiñka r;a
lrkak'  fuu ñY%Kh isis,a c,h wvx.= îlrhlg j;a lrkak'  m%ikak iqj|la
,efí oe hs ksßlaikak'

• u'lshqßla laf,darhsâ 0.5 g lg c,h 3 cm3 muK ñY% lr ødjKhla idod .kak'
fuu ødjKfhka ìxÿ lsysmhla iu`. wï,h r;a lrkak'  iqÿ wjlafIamhla ,efnkafka
lskï wï,fhka o@  fuhg ;kql yhsâfrdlaf,daßla wï,h ìxÿ lsysmhla oeuQ úg
wjlafIamh osh fõ oe hs ksÍlaIKh lrkak'

• wdï,sl fmdgEishï m'uex.fkaÜ ødjKhla iu`. ñY% lr j¾K úm¾hdihla fõ oe
hs ksÍlaIKh lrkak'

• wefudakSh is,aj¾ khsÜf¾Ü ^fgd,ka m%;sldrlh& 3 cm3 muK tl;= lr c,
;dmlhl r;a lrkak'  ßoS levm;la iEfoa oe hs ksÍlaIKh lrkak'

• w,am jYfhka Ndiañl jk f;la wefudakshd ødjKh iaj,amhla tla lrkak'  r;=
,sÜuia lvodishla u`.ska Ndiañl iajNdjh mÍlaId lrkak'  ødjKfha wefudakshdj,
iqj| ke;s jk f;la ødjKh r;a lrkak'  fu fia WodiSk lr .;a ødjKj,g
WodiSk f*ßla laf,darhsâ ìxÿ lsysmhla tl;= lrkak'  we;s jk j¾K úm¾hdi
ksÍlaIKh lrkak'
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mÍlaIK wxlh ( 22

ue.akSishï iy wï, w;r m%;sl%shdj flfrys idkaøKfha n,mEï

mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' lsishï m%;sl%shlhl idkaøKhg idfmalaI j m%;sl%shd YS>%;dj úp,kh jk rgdj
y÷kd .ekSug wod< mÍlaIKd;aul f;dr;=re ,nd .kshs'

2' ue.akSishï iy wï, w;r m%;sl%shdfõ yhsârcka whk idkaøKhg idfmalaI j
fm< ks¾Kh lrhs'

øjH yd WmlrK  (

• msßisÿ lrk ,o 3'0 cm muK os. ue.akSishï má lene,s

• lelEreï k<hla iy thg iú l< yels isÿrla iys; rn¾ wenhla

• 1'0 mol dm-3  ^wdikak jYfhka& yhsâfrdlaf,daßla wï,h 400 cm3  muK

• rn¾ wenfha isÿrg iß ,k 5 cm  muK os. ùÿre k<hla

• úrdu >áldjla

• îlrhla

Wmfoia (

• lelEreï k<fha m;=f<a isg 2'0 cm  muK by<ska k<h jgd kQ,a lene,a,la fyda

isyska rn¾ máhla fyda .eg .id i,l=Kla ;nd .kak'

22^22^22^22^22^a&&&&&
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• rEmh rEmh 22  (a) ys oelafjk mßos ùÿre ngfha tla fl<jrla wenfha we;=`M

uÜgug isák mßos ùÿre ngh wenhg iú lrkak'  ^ùÿre ngh wenhg ;oska iú

ù ;sìh hq;= h'&  we;=`M fl<jfrys wenh udmg we`.s,af,ka ;ud foig weo ùÿre

ngh iu`. we;s jk ysveig ue.akSishï lene,af,a fl<jrla we;=`M lrkak'

^iEu wjia:djl oS u wenfhka msg;g we;s ue.akSishï máfha os. iudk úh hq;=

h'&

• 1'0 mol dm-3 yhsâfrdlaf,daßla wï, ødjKfhka 0'8 mol dm-3" 0'6 mol dm-3" 0'4 mol

dm-3 iy 0'2 mol dm-3 jk yhsâfrdlaf,daßla wï, ødjK 100 cm3 ne.ska ms<sfh<

lr .kak'  ̂  1'0 mol dm-3 yhsâfrdlaf,daßla wï, 80 cm3 f.k 100 cm3 f;la c,h

tl;= lsÍfuka 0'8 mol dm-3 yhsâfrdlaf,daßla wï, ødjKhla ms<sfh< l< yels h'&

i,l=Kq lr .;a lelEreï k<h 1'0 mol dm-3 yhsâfrdlaf,daßla wï,fhka

iïmQ¾Kfhka mqrjd" blaukska jikak'  ta iu`. u úrdu >áldj l%shd;aul lr

lelEreï k<h hál=re lrkak'  lelEreï k<fha i,l=K olajd øj uÜgu

meñKSug .; jk ld,h uek .kak'  ^fuu ld,h ;;a;amr 8-10 muK jk mßos

mÍlaId k<fha i,l=K ilia lr .ekSu jvd fhda.H h'&

•   by; wdldrhg u w¨;a ue.akSishï má yd úúO idkaøK we;s wï, ødjK fhdod

.ksñka lelEreï k<fha i,l=K f;la jdhqj tl;= ùug .; jk ld,h ukskak'

^iEu wjia:djl oS u tl u lelEreï k<h yd tl u i,l=K fhdod .kak'&

• úúO idkaøK yuqfõ ksYaÑ; yhsârcka jdhq mßudjla /iaùug .; jQ ld, fhdod

.ksñka m%;sl%shdfõ fm< ks¾Kh lrkak'
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mÍlaIK wxlh ( 23

fidaähï ;fhdai,af*aÜ iy khsÜßla wï,h w;r m%;sl%shdj flfrys

idkaøKfha n,mEï mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' tla tla m%;sl%shlhg idfmalaI j m%;sl%shd YS>%;dj úp,kh jk rgdj y÷kd
.ekSug wod< mÍlaIKd;aul f;dr;=re /ia lrhs'

2' tla tla m%;sl%shlhg idfmalaI j m%;sl%shdfõ fm< ks¾Kh lrhs'

øjH yd WmlrK  (

• fidaähï ;fhdai,af*aÜ ødjKhla ^ 40 g dm-3 muK&

• 3'0 mol dm-3 ^wdikak jYfhka& khsÜßla wï,h

• 50 cm3  îlrhla

• úrdu >áldjla

• lelEreï k<

• ñkqï irdjla

Wmfoia (

• iqÿ mdg lvodishl l;srhla we| tu ,l=K u; îlrh ;nkak'  c,h iy wï,h

tla lelEreï k<hlg;a" wjYH fidaähï ;fhdai,af*aÜ ødjKh fjk;a lelEreï

k<hlg;a uek .kak'  bka miq k< foflys u we;s øj tla jr u îlrhg oukak'

tu fudfydf;a oS u úrdu >áldj l%shd;aul lrkak'  îlrfha isg ksh; Wilska

wei ;nd f.k l;sr ,l=K fkd fmkS hdug .; jk ld,h uek .kak'

^w&  m%;sl%shdfõ YS>%;dj iy ;fhdai,af*aÜ whk idkaøK w;r iïnkaOh fiùu

by; úia;r lrk ,o ms<sfj<g my; j.=fõ mßos ødjK ñY% lr l;sr ,l=K

fkd fmkS hdug .; jk ld,h uek .kak'

j.=j 23  (a)

;fhdai,af*aÜ

mßudj$cm3

   25'0

   20'0

   15'0

   10'0

    5'0

wï,

mßudj$cm3

  5'0

  5'0

  5'0

  5'0

  5'0

c,h

mßudj$cm3

   -

   5'0

  10'0

  15'0

  20'0

ld,h /s



34

• mdGdxl .ekSfï oS my; oelafjk lreKq flfrys Tfí wjOdkh fhduq lrkak'

fuys oS îlrh fkd fid,ajd i,a*¾ ksoe,af,a ;ekam;a ùug bv yßkak'  tl u

YsIHhl= úiska tl u îlrh iy tl u l;srh fhdod f.k tl u uÜgul isg

ksÍlaIKh l< hq;= h'

iEu mÍlaIKhla wjidkfha oS u m;=f,ys ;ekam;a jk i,a*¾ l=vq fyd|ska bj;a

jk mßos îlrh fidaokak'

îlrh l;srh u; ;nk yeu wjia:djl oS u tys m;=, fyd|ska msi oukak'

^wd&  m%;sl%shdfõ YS>%;dj iy yhsârcka whk idkaøKh w;r iïnkaOh fiùu

• by; úia;r lr we;s ms<sfj<g u my; j.=fõ oelafjk mßos ødjK ñY% lrkak'

• fmr mßÈ u mdGdxl ,nd .kak'

;fhdai,af*aÜ

mßudj$cm3

   25'0

   25'0

   25'0

   25'0

   25'0

wï,

mßudj$cm3

   5'0

   4'0

   3'0

   2'0

   1'0

c,

mßudj$cm3

     -

   1'0

   2'0

   3'0

   4'0

ld,h$s

j.=j 23  (b)
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 whkâ III& whk iy  fmdgEishï whvhsâ w;r m%;sl%shdj flfrys

idkaøKfha n,mEï mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' whka^III& whk idkaøKh fjkia jk úg m%;sl%shd YS>%;dj o fjkia jk nj m%ldY
lrhs'

2' whka^III& whk idkaøKhg idfmalaI j m%;sl%shdfõ fm< ks¾Kh lrhs'

øjH yd WmlrK (

• l=vd îlr

• úrdu >áldjla

• 10 cm3 yd 25 cm3 ñkqï ird

• o< jYfhka 0'1 mol dm-3 wdï,sl wefudakshï whka^III& i,afmaÜ ødjKhla

• o< jYfhka 0'1 mol dm-3 fmdgEishï whvhsâ ødjKhla

• o< jYfhka 0'006 mol dm-3 fidaähï ;fhdai,af*aÜ ødjKhla ^msIagh iys;&

ødjK ms<sfh< lsÍu (

• wefudakshï whka^III&  i,af*aÜ ødjKh

wefudakshï whkâ III& i,af*aÜ 12 g lg 1'5 mol dm-3 H
2
SO

4
 wï,h 50 cm3  yd c,h

iaj,amhla oud osh jk f;la ;oska r;a lr .kak'  fuu ødjKh 250 cm3  olajd
;kql lr .kak'

• fmdgEishï whvhsâ ødjKh

fmdgEishï whvhsâ 4'00 g la muK c,fha osh lr ødjKh 250 cm3  olajd ;kql
lrkak'

• fidaähï ;fhdai,af*aÜ ødjKhla ^msIagh iys;&

fidaähï ;fhdai,af*aÜ 0'25 g la c,h iaj,amhl osh lr .kak'  fuhg u msIagh

ødjKh ^msIagh 2'00 g  la c,h  50 cm3 l muK osh jk f;la r;a lr& tl;=

lrkak'  oeka uq`M ødjK mßudj 250 cm3 jk ;=re c,h fhdod ;kql lr .kak'

Wmfoia (

• my; j.=j 24 ̂ a& ys oelafjk wkaoug tla îlrhlg ̂ A îlrh& whka^III&  ødjKh

o" ;j;a îlrhlg ^ B îlrh& b;sß ødjKj,ska wod< mßud o" uek .kak'
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j.=j 24 ^a&

B îlrfha we;s ødjKhg A ys we;s ødjKh tl;= l< jyd u úrdu >áldj

l%shd;aul lrkak' ødjKfha j¾Kh fyd|ska ksÍlaIKh lrkak'  ødjKfhys

meyeh ks,g yefrk úg u úrdu >áldj kj;d .; jQ ld,h uek .kak'  fï

wdldrhg mÍlaIK my u isÿ lr tla tla wjia:dj i|yd ks,a meyeh osia ùug .;

jk ld,h ,nd .kak'

• by; ,nd .;a mdGdxl weiqfrka wod< .Kkh lsÍï isÿ fldg whkâ III& whkj,g

idfmalaI j m%;sl%shdfõ fm< ks¾Kh lrkak'

mÍlaIK

wxlh

1

2

3

4

5

c,h$

cm3

-

5'0

10'0

15'0

20'0

wdï,sl whka ̂ III&

ødjKh$ cm3

25'0

20'0

15'0

10'0

5'0

KI ødjKh$

cm3

10'0

10'0

10'0

10'0

10'0

msIagh iys;

Na
2
S

2
O

3
" /cm3

15'0

15'0

15'0

15'0

15'0

whkâ III&

whk ødjKh

KI + Na
2
S

2
O

3

+ msIagh + c,h

A îlrh B îlrh

rEmh 24 (a)
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mÍlaIK wxlh ( 25

Fe(III) iy SCN- moaO;sh weiqfrka .;sl iu;=,s; moaO;shl

,dlaIKsl mÍlaIKd;aul j wOHhkh lsÍu

wfmalaIs; bf.kqï M, (

1' ridhksl iu;=,s; moaO;shl ish¨ u m%;sl%shl iy M, tlg .efgñka mj;sk nj

;yjqre lr .kshs'

ø%jH yd WmlrK  (

• wdikak jYfhka 0'05 mol dm-3 jQ f*ßla laf,darhsâ fyda f*ßla khsÜf¾Ü fyda

ødjKhlska 100 cm3la

• wdikak jYfhka 0'20 mol dm-3 wefudakshï ;fhdaihfkaÜ fyda fmdgEishï

;fhdaihfkaÜ fyda ødjKhlska 100 cm3la

• fidaähï yhsâfrdlaihsâ ødjKhla fyda vhsfidaähï yhsârcka f*diaf*aÜ ødjKhla

• mÍlaId k<

Wmfoia (

• f*ßla whk ødjKfha 5 cm3 ;fhdaihfkaÜ whk ødjKfha 5 cm3 iu`. ñY%

lrkak'  iEfok ødjKfha j¾Kh l=ula o@

• by; ødjKh mia .=Khla muK ^<d f;a lyg mdg jk f;la& c,fhka ;kql

lrkak'

• fuu ;kql ødjKfhka 5 cm3 ne.ska mÍlaId k< 4lg .kak'  ñka tlla md,lh

f,i ;nkak'  tla k<hlg idkaø f*ßla laf,darhsâ ødjK ìxÿ lSmhla fyda

f*ßla we,ï iaMálhla fyda tl;= lrkak' ;j;a k<hlg idkaø wefudakshï

;fhdaihfkaÜ ødjK ìxÿ lSmhla fyda fmdgEishï ;fhdaihfkaÜ iaMálhla fyda

tla lrkak'  b;sß k<hg ;kql fidaähï yhsâfrdlaihsâ ødjKfhka fyda

vhsfidaähï yhsârcka fmdiafmaÜ ødjKfhka fyda ìxÿ lSmhla tl;= lrkak' fï

tla tla wjia:dfõ oS we;s jk j¾K fjkiaùï md,lh iu`. ii|kak'

• Wla; ksÍlaIK weiqfrka iu;=,s; moaO;shl ish¨ u m%;sl%shl yd M, tlg

.efgñka mj;sk nj fmkajd fokak'
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mÍlaIK wxlh ( 26

NO
2
/N

2
O

4 
iu;=,s; moaO;sh flfrys WIaK;ajfha n,mEu

mÍlaIKd;aul j wOHhkh lsÍu

wfmalaIs; bf.kqï M, (

1' iu;=,s; moaO;shl WIaK;ajh fjkia lsÍfuka tys iu;=,s;;d ,laIHh fjkia

l< yels nj fmkajhs'

øjH yd WmlrK (

• ;U iqreKavq

• idkaø khsÜßla wï,h

• lelEreï k< 4la

• tu k<j,g fyd|ska iú jk rn¾ uQä

• whsia leg

• WKq c,h

• îlr ;=kla

• wenhla iys; úi¾cl k<hla

Wmfoia (

• lelEreï k<hlg ;U iqreKavq .a?ï 5 g la muK .kak'  thg idkaø khsÜßla

wï,h 3 cm3 muK tl;= lr úi¾cl k<hla iú lrkak' msg jk jdhqfjka

iudk úhe<s lelEreï k< y;rla mqrjd rn¾ uQä fhdokak'  ̂k< ;=< we;s jdhqfõ

j¾K ;Sj%;dj o< jYfhka tl iudk úh hq;= h'  l=vd k< y;rla jqj o m%udKj;a

h'  fuu jdhqj wdYajdi ùu kqiqÿiq h'&

• jdhqj iys; tla k<hla md,lh f,i ldur WIaK;ajfha we;s c,fha ;nd" tla

k<hla whsiaj,;a" wfkla k<h 70 0C - 80 0C  g muK r;a jQ c,fha;a" ;nkak'

u| fõ,djlska tla tla k<fha j¾K ;Sj%;d" md,lh iu`. ii|kak'  ó <`.g"

whsiaj,;a" WKq c,fha;a" ;enQ k< tlsfkl udre lr" ál fõ,djlg miq" fmr

j¾K ;Sj%;d iu`. ii|kak'

• tla tla k<fha j¾Kfha isÿ jk fjkia ùï ksÍlaIKh lrkak'  j¾K

fjkig fya;= fudkjd o@
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mÍlaIK wxlh ( 27

le,aishï yhsâfrdlaihsâ ys
ødjH;d .=Ks;h mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' ika;Dma; c,Sh le,aishï yhsâfrdlaihsâ ødjKhl yhsâfrdlaihsâ whk idkaøKh
ks¾Kh lsÍfï yelshdj ,nd .kshs'

2' le,aishï yhsâfrdlaihsâj,ska ika;Dma; jQ úúO c,Sh ødjKj, whksl .=Ks;h
ksh;hla nj mÍlaIKd;aul j fmkajd fohs'

øjH yd WmlrK (
• >k le,aishï yhsâfrdlaihsâ
• m%dudKsl fidaähï yhsâfrdlaihsâ ødjKh ̂ 0.10 mol dm-3 &
• m%dudKsl yhsâfrdlaf,daßla wï,h ̂ 0.10 mol dm-3 &
• *sfkd,ama;,Ska ²  msfmÜgqjla
• fla;= ma,dial= ²  ìhqfrÜgqjla

Wmfoia (

• fla;= ma,dial= myla 1" 2" 3 ''''' f,i wxlkh lr" tla tla ma,dial=jg my;
oelafjk wdldrhg fidaähï yhsâfrdlaihsâ ødjK iy c,h uek moaO;s my
ms<sfh< lr .kak'

• 2" 3 iy 4 moaO;s iEoSug" ìhqfrÜgqjla fyda msfmÜgqjla fyda fhdod .kak'  tfy;a
1 yd 5 moaO;s ms<sfh< lsÍug ñkqï irdjla fhosh yels h' ^óg fya;=j l=ula  o@&

• by; tla tla ma,dial=jlg" >k le,aishï yhsâfrdlaihsâ jeämqr ^.a?ï 1la
muK& m%udKhla tl;= fldg" fyd|ska l,;d ma,dial=j ñks;a;= 15la muK ksYap,
j ;nkak'  m<uq ma,dial=fõ wvx.= ødjK ñY%Kh" úhe<s îlrhlg fmrkak'

• fmrkfhka 25.0 cm3 ne.ska fldgia folla msfmÜgqjlska uek fla;= ma,dial=jlg
tl;= lrkak'  thg *sfkd,ama;,Ska ìxÿ 1-2 fhdod m%dudKsl yhsâfrdlaf,daßla
wï,h iu`. wkqudmkh lrkak'  wksl=;a moaO;s y;r o fmrd by; l%uhg u
fmrkh wï,h iu`. wkqudmkh lr" m%;sM, igyka lrkak'

• mÍlaIKd;aul j ,nd .;a f;dr;=re fhdod .ksñka wxl 1 isg 5 olajd moaO;sj,
[Ca2+(aq)][OH-(aq)]2.=Ks;h ,nd .kak'  ta weiqßka Ca(OH)

2
 ys K

sp
 i|yd w.h

,nd .kak'

ma,dial=j c,h$cm30.10 mol dm-3 m%dudKsl
fidaähï yhsâfrdlaihsâ cm3

1

2

3

4

5

  -

 25.0

 50.0

 75.0

100.0

100.0

  75.0

  50.0

  25.0

   -
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mÍlaIK wxlh ( 28

 c,fhys yd ìhqgfkd,a ys  t;fkdhsla wï,fha jHdma;sh i|yd

jHdma;s ix.=Klh mÍlaId;aul j ks¾Kh lsÍu

wruqKq (

1' ìhqgfkd,a iy c,h w;r t;fkdhsla wï,h iu;=,s;;djg m;a jQ úg ìhqgfkd,a
yd c,Sh ia;r ;=< we;s tu wï,fha idkaøK fiùfï l=i,;d ,nd .kshs'

2' mÍlaIKd;aul j ,nd .;a o;a; weiqßka" c,Sh ia;rfha t;fkdhsla wï, idkaøKh
yd ìhqgfkd,a ia;rfha t;fkdhsla wï, idkaøK w;r wkqmd;h ks¾Kh lrhs'

øjH yd WmlrK  (

• ìhqgfkd,a 120 cm3 muK

• o< jYfhka idkaøKh 1 mol dm-3 muK jQ t;fkdhsla wï, ødjKfhka 250 cm3

• o< jYfhka idkaøKh 0.5 mol dm-3 muK jQ NaOH ødjKh 250 cm3

• ysia m%;sldrl fnda;,a 5la" ìhqfrÜgq" msfmÜgq" wkqudk ma,dial=" *sfkd,ama;e,ska"

mqkS,'

Wmfoia (

• ffyu weisála wï,h ̂ 99] w$w& 15 cm3  mßudjla 300 cm3 olajd c,fhka ;kql

lsÍfuka idkaøKh 1 mol dm-3 t;fkdhsla wï, ødjKh idod .; yels h'  wxlkh

l< m%;sldrl fnda;,a mylg j.=fõ oelafjk mßos ødjK mßud tl;= lr ñY%

lrkak'  tu ødjK mßud uekSu i|yd ìhqfrÜgq Ndú; lrkak'

• fuu moaO;s" iu;=,s;;djg t<eöu i|yd ñks;a;= 10 - 15 la muK ld,hla

;nkak'  ñka m<uq jk m%;sldrl fnda;,fhys we;s moaO;sh ìhqfrÜgqjg oukak'

^by<ska we;s ia;rh ìhqgfkd,a fõ'&

moaO;s

1

2

3

4

5

c,h

/cm3

-

5'0

10'0

15'0

20'0

1 mol dm-3t;fkdhsla

wï,h /cm3

40'0

35'0

30'0

25'0

20'0

ìhqgfkd,a

/cm3

20'0

20'0

20'0

20'0

20'0

j.=j 28  (a)
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ia;r fjka jQ miq c,Sh ia;rfhka 10.00 cm3 wkqudmk ma,dial=jlg f.k thg

msfkd,ama;e,ska o¾Ylh ìxÿ 1 - 2 la tl;= lrkak'  fuu ødjKh idod .;a  NaOH

ødjKh iu`. wkqudmkh lr mdGdxl ,nd .kak'

ìhqfrÜgqfõ b;sß j we;s c,Sh ia;rh m%fõYfuka bj;a lr" ìhqgfkd,a ia;rfhka

10.00 cm3 wkqudmk ma,dial=jlg .kak'  thg c,h 10 cm3 la muK yd

msfkd,ama;e,ska o¾Ylh ìxÿ 1-2la muK oud NaOH ødjKh iu`. wkqudmkh lr

mdGdxl ,nd .kak'  ,nd .;a mdGdxl Wmfhda.S lr f.k my; j.=j iïmQ¾K

lrkak'

mÍlaIKd;aul j ks¾Kh l< w.h weiqfrka c,h yd ìhqgfkd,a w;r weisála

wï,fha jHdma;sh i|yd jHdma;s ix.=Klhg w.hla fhdackd lrkak'

moaO;sh

1

2

3

4

5

c,Sh
ia;rfha

[CH
3
COOH]

mol dm-3

c,Sh ia;rfha
10.00 cm3

i|yd jeh  jQ
NaOH

mßudj$cm3

ìhqgfkd,a ia;rfha
10.00 cm3

i|yd jeh  jQ
NaOH

mßudj$cm3

ìhqgfkd,a
ia;rfha

[CH
3
COOH]

 mol dm-3

[CH
3
COOH]

ìhqgfkda,a

[CH
3
COOH]

c,Sh

j.=j 28  (b)
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mÍlaIK wxlh ( 29

imhk ,o u,a j¾.hlska o¾Ylhla ms<sfh< lsÍu iy tys pH

mrdih mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' Ydl fldgiaj,ska ,nd .kakd ksiaidrl o¾Yl  jYfhka Ndú; lrhs'

2' ms<sfh< lrk ,o o¾Ylhl pH mrdih ks¾Kh lrhs'

øjH yd WmlrK (

• Ydl fldgia - ks,a lgfrd`M u,a" .sß;s,a, u,a" fo`Mï u,a

• 1'00 mol dm-3 yhsâfrdlaf,daßla wï,h

• 1'00 mol dm-3 fidaähï yhsâfrdlaihsâ ødjKh

• ,sÜuia ødjKh

• fu;s,a Tf¾kaÊ

• mSfkd,ama;e,ska

• mQ¾K mrdi o¾Ylh

• ñkqï is,skavrhla ^10 cm3& fyda ìhqfrÜgqjla

• mÍlaId k<

• ;Ska; mqrjk ng

• jxf.äh iy fuda,

• mqkS,hla

• fmryka lvodis

• rn¾ má 2la

Wmfoia (

^w&  Ydl ksiaidrl ms<sfh< lsÍu

• fï i|yd ks,a meye;s u,a jvd;a iqÿiq h'  u,a lSmhla c,h iaj,amhla iu`.

jxf.ähg oud fyd|ska fmdä lrkak'  hqI fmrd fjka lr .kak'  fufia u

wfkla Ydl fldgia o Ndú; fldg ksiaidrl ms<sfh< lrkak'

^wd&  pH w.h 1 - 13 f;la jQ ødjK ms<sfh< lsÍu

• 1'0 mol dm-3  yhsâfrdlaf,daßla wï,fha  pH w.h wdikak f,i 0 ls'

• mÍlaId k<hla f.k ñkqï is,skavrhlska fyda ìhqfrÜgqjlska fyda c,h 1 cm3 la

uek thg oud c, uÜgu i,l=Kq lr tu c,h bj;a lrkak'  kej; tu k<hg

u c,h 10 cm3 la oud tu uÜgu o i,l=Kq lrkak' t úg tu k<h wdikak f,i

1 cm3  la iy 10 cm3  la ueksh yels l%udxls; k<hls'  t ksid fuh hï ødjKhla

oi .=Khlska ;kql lsÍug Ndú; l< yels h'
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• fuu k<h f.k tys 1 cm3 i,l=K f;la 1'00 mol dm-3  wï,h tl;= lr 10 cm3

i,l=K f;la c,h oud fyd|ska l,;kak'  oeka fuu ødjKfha pH w.h o<

jYfhka 1 ls'

fï wkaoug fuu k<h Ndú; fldg ^oi .=Khla ;kql lrñka& pH w.h 2 - 6

f;la ødjK ms<sfh< lrkak'

1'0 mol dm-3  fidaähï yhsâfrdlaihsâ ødjKh o fï wkaoug oi .=Khla ne.ska

;kql lsÍfuka pH w.h 13 - 8 f;la ødjKh o ms<sfh< lrkak'

pH w.h 7 ødjKh i|yd wdiQ; c,h fhdod .kak'  oeka Tng pH w.h 0 - 14 olajd

jQ ødjK 15la we;'

^we&  o¾Ylj, pH mrdih ks¾Kh lsÍu

• mÍlaId k< 15la f.k tajd pH w.h 0 - 14 olajd wxlkh lrkak'  tu k< 0" 1"

2" ''' 14 f,i ms<sfj<g ;nkak'  Tn idod .;a pH w.h 0 isg 14 olajd ødjKj,ska

3 cm3  muK ne.ska" fjk fjk u k< 15g tl;= lrkak'  iEu k<hlg u ;Ska;

mqrjk nghl wdOdrfhka fu;s,a Tf¾kaÊ ìxÿ fol ne.ska tl;= lr fyd|ska

fid,jkak'

ødjKj, j¾K meyeos,s j n,d .; yels jk fia miqìñka iqÿ lvodishla ;nkak'

m<uq jk k<fha isg j¾Kh ksÍlaIKh lr j¾Kj, meyeos,s fjkia ùula oel

.; yels k<j, pH w.hka igyka lrkak'

my; § we;s ish¨ u o¾Yl i|yd;a fï whqßka u mÍlaId lrkak'  fuys oS tla tla

o¾Ylhg pH w.h 0 - 14 f;la mÍlaId k< lÜg,h ne.ska ms<sfh< l< hq;= hs'

1'  *sfkd,ama;e,ska

2'  Tn idod .;a ksiaidrl

3' ,sÜuia lvodis

4'  fu;s,a Tf¾kaÊ

5'  mQ¾K mrdi o¾Ylh

ie( hq (

^Tn ms<sfh< lr .;a Ydl ksiaidrl Ndú; lsÍfï oS tajdfhka ìxÿ jeä

m%udKhla tl;= lrkak'&

Tfí ksÍlaIKj,g wkqj tla tla o¾Ylfha pH mrdih ks¾Kh lrkak'
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mÍlaIK wxlh ( 30

pH  w.h mÍlaId lsÍfuka ,jK ødjKj, wdï,sl$

Ndiañl$WodiSk iajNdjh mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' iEu ,jKhl u c,Sh ødjK WodiSk fkd jk nj fmkajd fohs'
2' mÍlaIKd;aul j ,o ksÍlaIK wkqj lsishï ,jKhl c,Sh ødjKfha

wdï,sl$Ndiañl$WodiSk iajNdjh ms<sn| ks.ukj,g t<efUhs'

wjYH øjH  (

• fidaähï laf,darhsâ

• fidaähï weisfÜÜ

• wefudakshï weisfÜÜ

• iskala laf,darhsâ

• we¨ñkshï laf,darhsâ

• ue.akSishï i,af*aÜ

• mQ¾K mrdi o¾Ylh fyda pH m;%

• mÍlaId k<

• ñkqï is,skavrhla 10 cm3

Wmfoia (

• ,jKj,ska wdikak jYfhka  0'5 g ne.ska fjk fjk u .kak'  fuu m%udK

mÍlaId k<j,g oud c,h  10 cm3  muK osh lsÍfuka ,jKj, c,Sh ødjK idod

.kak'  ;j;a k<hlg ødjK iEoSug .;a c,fhka u 10 cm3 muK .kak'

• iEu k<hlg u mQ¾K mrdi o¾Ylfhka ìxÿ 2la ne.ska fyda pH m;% lene,a,

ne.ska fyda oukak'  tla tla k<fha oelafjk meyeh c,fha oelafjk meyeh

iu`. ii|ñka ta ta ,jKj, wdikak pH w.h ks.ukh lrkak'

• ,jKfha iajNdjh yd tys c,Sh ødjKfha wdï,sl$Ndiañl$WodiSk iajNdjh w;r

iïnkaO;dj u;= lr .kak'

,jK ødjKh  NaCl    CH
3
CO

2
Na   CH

3
CO

2
NH

4  
  ZnCl

2    
AlCl

3  
  MgSO

4  
  c,h

 o< pH w.h

j.=j 30  (a)
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mÍlaIK wxlh ( 31

pH o¾Yl Ndú; lr" fok ,o ødjKhl

o< pH w.h ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' pH o¾Yl Ndú; lr fok ,o ødjKhl o< pH w.h ks¾Kh lrhs'

øjH yd WmlrK  (

• úúO pH mrdi iys; pH o¾Yl

• o< pH w.h ks¾Kh lsÍu i|yd úúO ødjK lsysmhla

• pH lvodis$ pH udkh

• ìxÿ msfmÜgq ^Droppers&

• mÍlaId k<

Wmfoia (

• o< pH w.h ks¾Kh l< hq;= ødjKh 3 cm3 ne.ska mÍlaIK k< lsysmhlg .kak'

• tla tla k<hg pH o¾Ylhlska ìxÿ 2 - 3la muK tl;= lrkak'  ^tl k<hlg

oeñh hq;af;a tla j¾.hla muKs'&

• my; j.=fõ § we;s o;a; o weiqre lr .ksñka fok ,o ødjKfha o<  pH w.h

ks¾Kh lrkak'

• pH lvodis fyda pH udkh Ndú; lr Tfí ks.ukh ;yjqre lrkak'

     o¾Ylh            my< j¾Kh  mrdih   by< j¾Kh

1'  fu;s,a jh,Ü ly 0'0 -  1'6 oï

2'  ;hsfuda,a íÆ r;= 1'1 -  2'9 ly

3'  fu;s,a Tf¾kaÊ     r;=^frdai& 3'1 -  4'4 ly

4'  fu;s,a frâ r;= 4'2 -  6'4 ly

5'  ,sÜuia lvodis r;= 5'0 -  8'0 ks,a

6'  mSfkda,a frâ ly 6'6 -  8'4 r;=

7'  *sfkd,ama;e,ska wj¾K 8'3 - 10'0 r;=

8'  we,sißka ly ly        10'1 - 12'0      ;eô,s-r;=

j.=j 31 (a)
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rEmh 31 (a)
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1 cm

2 cm

1cm

� 1 cm

,smaiaála
wdf,amh
^mßjdrl
f,i&

isyska
ldnka l+re

ùÿre l+r

5-10 mm

rn¾ wenh

fï ia;rh lmd fjka lr .kak'

lmd .;a ia;rh lmd .;a ia;rfha

by; mßÈ isÿre

idod .kak'

rEmh 32 (a)

mÍlaIK wxlh ( 32

ùÜiagka fia;= uQ,O¾uh fhdod .ksñka fok ,o ødjKhl

ikakdhl;dj uekSu

wfmalaIs; bf.kqï M, (

1' ødjKj, úoHq;a ikakdhl;dj uekSu i|yd ikakdhl;d fldaIhla Ndú; lrhs'

2' ikakdhl;dj uekSu i|yd ùÜiagka fia;= mßm:hla Ndú; lrhs'

3' úúO ødjKj, ikakdhl;d ii|hs'

4' ødjKhl ikakdhl;dj tys idkaøKh yd WIaK;ajh wkqj fjkia jk wdldrh

o< jYfhka ks¾Kh lrhs'

øjH yd WmlrK (

• óg¾ fia;=j

•  4.5 V negßhla ^ 3 × 1.5 V fldaI&

• Tisf,agrhla ^foda,fkalaIh&

• lka fhduqjla fyda iamSlrhla

Wmfoia (

• rEmfha oelafjk rEmigyk m%fhdackhg .ksñka .s,ajk wdldrfha ikakdhl

fldaIhla idod .kak'

• fN!;sl úoHd ridhkd.drhlska ,nd .; yels Tisf,agrhla ̂ foda,fkalaIh& fyda

is.ak,a fckf¾grhla ̂ ix{dcklh& fyda úoHq;a m%Njh f,i fhdod .ksñka my;

i|yka mßÈ óg¾ fia;=j wgjkak'
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• idkaøKh 0'010 mol dm-3 jQ  KCl ødjKhla fhdod fia;=j ;=,kh lrkak'  ldur

WIaK;ajfha § ødjKfha ikakdhl;dj 1500 µScm-1 f,i f.k" fldaIfha fldaI

ksh;h .Kkh lrkak'  tlsfklg fjkia ødjK fhdoñka ta ta ødjKj,

ikakdhl;d .Kkh lrkak'  óg¾ fia;=fõ lïìfha ueo m%foaYfha ;=,s; ,laIHhla

f,i mj;sk mßÈ R
2
 m%;sfrdaOh ilid .kak'

igyk (

• 0'0010 isg 0'05  mol dm-3 olajd idkaøKj,ska hq;a KCl ødjK 5la idod .kak'

idkaøKh wkqj ikakdhl;dj úp,kh jk wdldrh uek m%ia;dr .; lrkak'

• úúO c, idïm,j, ikakdhl;d u`.ska tajdfha ,jK;dj ms<sn| woyila ,nd

.; yels nj idlÉPd lrkak'

mÍlaIK wxlh ( 33

idkaøKh" WIaK;ajh yd úoHq;a úÉfþoHfha iajNdjh wkqj

ødjKhl ikakdhl;dj úp,kh jk wkaou mÍlaIKd;aul j

ks¾Kh lsÍu

• idkaøKh" WIaK;ajh yd úoHq;a úÉfþokh hk idOlj,ska tlla muKla jrlg

fjkia lrñka wod< idOlfha n,mEu mÍlaId lrkak'  tys § o ikakdhl;dj

uekSu i|yd mÍlaIK wxl 32 ys i|yka l%shd mámdáh wkq.ukh lrkak'

wdjrKh
l< fldgi

 Tisf,agrh (1000 Hz muK)

R
2
(500 ΩΩΩΩΩ)

rEmh 32 (b)
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rEmh 34  (a)

mÍlaIK wxlh ( 34

úúO j¾.j, bf,lafg%dav ;ekSu yd úNjudkh Ndú;fhka tajdfha

bf,lafg%dav úNj uekSu

wfmalaIs; bf.kqï M, (

1' úúO bf,lafg%dav ilihs'
2' úNjudk Ndú; lr iïu; is,aj¾-is,aj¾ laf,darhsâ bf,lafg%davh iu`. fjk;a

bf,lafg%davhla iïnkaO lr ieleiQ fldaIfha úoHq;a .dul n,h ukshs'
3' is,aj¾ - is,aj¾ laf,darhsâ iïu; bf,lafg%davh f,i f.k E 

cell
 = E-E

Rf
 Ndú;

lr" ilia lrk ,o bf,lafg%davj, bf,lafg%dav úNjh fidhhs'

øjH yd WmlrK (

• 6 cm È. ß§ lïì lene,a,la ²   3V negßhla
• ldnka bf,lafg%davhla ²   iújr Nsolhla
• ;kql HCl  ødjKhla NaCl  ødjKhla ²   úNjudkhla

Wmfoia (

²  6 cm la  muK os. ßoS lïìhla wefkdavh jYfhka o" ldnka bf,lafg%davhla
lef;davh jYfhka o" fhdod ;kql  HCl  ødjKhla fyda NaCl  ødjKhla fyda
úoHq;a úÉfþokh lrkak' 3V úNjhla fhoSu iEfya'  ßoS lïìfha fl<jr iqÿ -
w`M meye;s  AgCl   ;ekam;a fõ'  fuh Cl-  whk ødjKhl ̂  KCl& .s,aùfuka Ag(s)/

AgCl(s)/Cl- (aq) bf,lafg%davh ,efí'

• Tn ks¾udKh l< bf,lafg%dav tlsfkl iïnkaO fldg úNjudkhka u`.ska
tajdfha úoHq;a.dul n, ukskak'  idudkH i,o`.r fjda,aÜ ógrhla o kùk
äðg,a fjda,aÜ ógrhla o Ndú; fldg tla tla fldaIfha úoHq;a.dul n,h
ukskak'  fj<| fmdf<a we;s w¨;a 1'5 V fldaIhl úoHq;a .dul n,h uekSfuka
Tnf.a m%;sM, ;yjqre lr .kak'

² iïu; fjiagka-leäñhï fldaIhla u`.ska úNjudkh l%udxlkh lrkak'
fjiagka-leäñhï fldaIhla ke;a kï veksfh,a fldaIhla fyda t fia;a ke;a
kï w¨;a idudkH negßhla ^1'5 V& Ndú; lrkak'

E
2
/E

1
 = l

2
/l

1
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V

1'5 V

5 Ω

rEmh 36  (a)

² rEmfha oelafjk mßos fldaIj, w.% ksis osYdjg iïnkaO lrkak' idudkH
fjda,aÜ ógrhla fhdod .ksñka fldaIfha O%eùh;dj ;yjqre lr.kak' t fia
fkd jkakg ;=,s; ,laIHhla fkd ,efnkq we;'  Tn iEÿ fldaIj, úoHq;a
.dul n,h úNj udkh u`.ska uek jd¾;d lrkak'

mÍlaIK wxlh ( 35

úúO fldaIj, úoHq;a .dul n,h úNjudkh fhdod .ksñka uekSu

Wmfoia (

• mÍlaIK wxl 13'2'1 ys § wkq.ukh l< l%shd ms<sfj< u fhdod .ksñka ridhkd.drfha

we;s úúO fldaIj, úoHq;a .dul n,h ukskak'
mÍlaIK wxlh ( 36

fldaIj, ld¾hCIu;d ieie£u

wfmalaIs; bf.kqï M,(

1' fldaIhl m%udKh yd ridhkh u; tys ;;a;ajh r|d fkd mj;sk nj  fmkajd
fohs'

2' fjf<| fmdf<a we;s tl u m%udKfha yd tl u ridhkh iys; fldaIj, ld¾hCIu;d
ii|hs'

3' wjYH;dj wkqj tÈfkod Ndú;h i|yd iqÿiq fldaI f;dard .ekSu i|yd  fhduq
fjhs'

øjH yd WmlrK  (

• R 20 j¾.fha úúO j¾Kj, ^l`M" r;=" ks,a& fldaI ;=kla
• fjda,aÜ ógrhla ^1-2 V fyda 1-5 V &
• iïnkaOl lïì

• 5 Ω m%;sfrdaO ;=kla
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Wmfoia (

• rEmfha oelafjk mßÈ WmlrK wgjkak'
• mßm:h iïnkaO lr iEu úkdä 15la mdid u fjda,Ü ógrfha mdGdxlh ,nd

.kak'  uksk wjia:dfõ muKla fjda,aÜ ógrh iïnkaO lsÍu m%udKj;a h'
• mehla ;=< mÍlaIKh isÿ fldg" mdGdxl 4la ,nd f.k mßm:h úikaê lrkak'
•  B<`. Èkfha o fu jeks u mdGdxl 4la ,nd .kak'
• mÍlaIKh Èk lsysmhla ^Èk 6la iEfya'& Èklg mehl ld,hla ;=< isÿ lrkak'
• úúO fldaI i|yd o mÍlaIKh isÿ lrkak'
• ,efnk mdGdxl my; i|yka mßÈ m%ia;dr .; lrkak'

igyk (

• tl u m%udKfha yd tl u fjda,aáh;dj we;s úúO j¾.j, fldaI i|yd úúO jl%

,efnkq we;'  ta jl%j, yevh fldaIfha ld¾hCIu;dj u; ;SrKh jk wdldrh

idlÉPd lrkak'

• ^a&  m%udKfhka tlsfklg fjkia   yd   ^b& ridhksl j tlsfklg fjkia jk

fldaI i|yd ,efnk m%;sM, o tlsfkl ii|kak'

• hï hï ld¾h i|yd fldaI f;dard .ekSfï § fuu jl%  jeo.;a jkafka fl fia oe

hs idlÉPd lrkak'

• fuu fjkia lï we;s ùug fya;= fldaIfha ks¾udKh iu`. fjkia jkafka fl

fia oe hs meyeÈ,s lrkak'

w.% w;r

fjda,aàh;dj$V

Èkh
rEmh 36  (b)
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mÍlaIK wxlh ( 37

ir, úoHq;a úÉfþoHhl úfhdack úNjh mÍlaIKd;aul j

ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' ir, úoHq;a úÉfþoH lsysmhla I-E jl% we£u i|yd mÍlaIKd;aul o;a; ,nd .kshs'
2' ir, úoHq;a úÉfþoH lsysmhla i|yd I-E jl% w¢hs'
3' úúO úoHq;a úÉfþoH i|yd "úfhdack úNj" ii|hs'

wjYH øjH  (

• úNjudkhla

   ^fyda m%;sj¾;H m%;sfrdaOhla&

• 4'5 V  negßhla

• fjda,aÜ ógrhla

• weógrhla

• ldnka bf,lafg%dav

• ;U bf,lafg%dav

• ;kql CuSO
4
 ødjKh

• ;kql H
2
SO

4
 ødjKh

• ;kql NaOH

Wmfoia (

• rEmfha oelafjk mßÈ mßm:h wgjkak'
• úNj udkh fyda m%;sj¾;H m%;sfrdaOh iliñka ødjKh yryd .uka lrk Odrdj

fhdokq ,nk úNj wka;rh iu`. fl fia fjkia jkafka oe hs ksÍlaIKh lr
jd¾;d lrkak'

• úNj wka;rhg tÈß j Odrdj m%ia;dr .; fldg t u`.ska úfhdack úNjh ,nd
.kak'

• úÿ,sh iemehSu k;r fldg bf,lafg%dav w;r úNj wka;rhla mj;S oe hs n,kak'
• ldnka bf,lafg%dav fh¥ CuSO

4
 ødjKhla i|yd o NaOH ødjKhla i|yd o t

f,i u I-E m%ia;drh ,nd .kak'
• fldm¾ bf,lafg%dav fh¥ CuSO

4
 ødjKhla i|yd o t f,i u I-E m%ia;dr ,nd

.kak'
idlÉPdj (

• ødjKhla ;=<ska Odrdjla .,d hdu i|yd bf,lafg%dav u; bf,lafg%dav m%;sls%hd isÿ
úh hq;= nj idlÉPd lrkak'

• ;kql H
2
SO

4
 ødjKh úoHq;a úÉfþokh fldg mßm:h ì| oeuqj o moaO;sfha úNj

wka;rhla yg f.k we;af;a uka oe hs meyeÈ,s lrkak'
• O%ejKh yd wêfjda,aàh;dj hk ixl,amh bÈßm;a lrkak'
• fldm¾ i,afmaÜ ødjKfha § ksÍlaIKh l< ;;a;ajh idlÉPd lrkak'

mÍlaIK wxlh ( 38

A

V

;kql H
2
SO

4

ødjKh

i

rEmh 37  (a)
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c,h úoHq;a úÉfþokh u`.ska yhsârcka iy

Tlaiscka jdhq ms<sfh< lsÍu

wfmalaIs; bf.kqï M, (

1' úoHq;a úÉfþokh Yla;s ixpdhl l%shdj,shla f,i kï lrhs'

2' c,fha úoHq;a úÉfþok M, yhsârcka yd Tlaiscka jdhq nj fmkajhs'

3' uqla; jQ jdhq mßud ii|hs'

øjH yd WmlrK (

• l=vd ma,diaála fíiula

• mÍlaId k< folla

• isyska ldnka bf,lafg%dav folla

• k<j,g iß ,k rn¾ wen folla

• w,amdï,sl c,h

• 4'5 V negßhla

• wen úÈkh

• mer*ska bá
Wmfoia (

• rEmfha oelafjk mßÈ mßm:h wgjkak'

• wdrïNfha § mÍlaIK k< fol uq`Mukska u w,amdï,s; c,fhka msÍ ;sìh hq;= hs'

• c,h msg;g meñKsh yels jk fia mÍlaIK k< wenj,g ,sys,a j iú lrkak'

• úoHq;a Odrdjla imhd mÍlaIK k< ;=< jdhq /ia ùu ksÍlaIKh lrkak'

w,amdï,s; c,h

rEmh 38  (a)
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mÍlaIK wxlh ( 39

úoHq;a ridhksl l%shdj,shla f,i u, ne£u mÍlaIKd;aul j

wOHhkh lsÍu
wfmalaIs; bf.kqï M, (

1' fidaähï laf,darhsâ wvx.= WodiSk fc, udOHfha § hlv f,dayfha úLdokh
flfrys ue.akSishï" iskala" fldm¾ yd f,â hk f,day we;s lrk n,mEï
mÍlaIKd;aul j wOHhkh lrhs'

øjH yd WmlrK  (

• fmÜÍ §is myla ²  je,s lvodis
• ta.d¾ ²  5 cm muK È. hlv weK myla
• fidaähï laf,darhsâ ²  idkaø yhsâfrdlaf,daßla wï,h
• fmdgEishï f*Íihkhsâ ødjKh
• *sfkd,ama;e,ska
• 4 cm la muK È. ue.akSishï" iskala" fldm¾ yd

f,â hk f,dayj, isyska ;Sre tl ne.ska

Wmfoia (

• idkaø yhsâfrdlaf,daßla wï,fhys .s,ajk ,o hlv weK u| fõ,djla r;a lrkak'
• tu weK isis,a c,fhka fyd¢ka fidaod úh<kak'
• weKj, mDIaG ;j ÿrg;a je,s lvodishlska ueo msßisÿ lrkak'
• f,day ;Sre o je,s lvodisfhka ueo fyd¢ka msßisÿ lrkak' msßisÿ f,day ;Sre tla

tla weKfha lf`oys ueo ;Èka fj<kak'
• >k fidaähï laf,darhsâ  7 g la yd ta.d¾ .a?ï 5 g la ^muK& lsrd .kak'  c,h

250 cm3 la muK îlrhlg oud r;a lrkak'  îlrfha c,h r;a jQ miq lsrd .kakd
,o fidaähï laf,darhsâ yd ta.d¾ th ;=<g oud fyd¢ka Èh jk ;=re ùÿre l+rlska
l,;kak'  wju jYfhka fuu ødjKh ñks;a;= oyhla j;a kegeúh hq;= hs'
ødjKh ;rul Wl= ;;a;ajhg m;a jQ úg *sfkd,ama;e,ska o¾Ylh ìxÿ lsysmhla
oud îlrh odylfhka bj;a lr" l+re .dñka úkdä lSmhla ksfjkakg yßkak'
ødjKh ;rula ksjqKq miq fmdgEishï f*Íihkhsâ ødjKfhka 1 cm3  la muK
tu ta.d¾ ñY%Khg tl;= lrkak'   ta.d¾ ñY%Kfha we;s jdhq nqnq̀M yels ;rï bj;a
jk ;=re ñY%Kh fyd¢ka l+re .dkak'  fuu Wl= ta.d¾ ñY%Kh fmÜß §is mylg
oukak'

• l,ska ms<sfh< lr .;a f,day hq.,a w¾O jYfhka >k jQ ta.d¾ iys; fmÜÍ §is
myl .sf,k mßÈ ;sria j ;nkak'  b;sß jQ fmÜÍ §ish ;=< wvx.= ta.d¾ udOHfha

.sf,k fia b;sß hlv weKh ;sria j ;nkak'

• iaj,am fõ,djlska ta.d¾ udOHh >k ù tla tla f,day wjg jQ m%foaYj, j¾K

úm¾hdi we;s ùu wdrïN fjhs'  Èkla muK ;nd ksÍlaIK igyka lr .kak'

ie( hq(

ta.d¾ ødjKh kegùfï § W;=rd hkakg bv fkd Èh hq;= hs'  fmdgEishï f*Íihkhsâ

ødjKh isref¾ ;jrd .ekSfuka j<lskak'
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mÍlaIK wxlh ( 40

ksl,a yd fldm¾ úoHq;a f,daydf,amkh

wfmalaIs; bf.kqï M,(

1' ir, m%dfhda.sl úoHq;a f,daydf,amk moaO;s fhdod .ksñka úoHq;a f,daydf,amkh

isÿ lrhs'

øjH" WmlrK yd iemehsh hq;= ;;a;aj  (

• îlrhla ²  weógr

• negß ²  úp,H m%;sfrdaOl ^Odrdj ilia lr .ekSug&

• ;U úoHq;a f,daydf,amkh

CuSO
4
.5H

2
O  (200 - 250) g" idkaø H

2
SO

4
  (15 - 25) cm3  yd fc,áka b;d

iaj,amhla c,h 1 dm3  ys øjKh lrkak'
iqÿiq WIaK;ajh 20 - 40 0C
Odrd >k;ajh 20 - 50 mA  cm-2

wefkdavh ( ;U f,dayh

•  ksl,a úoHq;a f,daydf,amkh

NiSO
4
.7H

2
O  250 g" NiCl

2
  45 g" fndaßla wï,h ^H

2
BO

3
& 30 g  yd ielßka

iaj,amhla c,h 1 dm3 ys øjKh lrkak'
iqÿiq WIaK;ajh 40 - 70 0C

Odrd >k;ajh 20 - 50 mA  cm-2

wefkdavh ( ksl,a f,dayh

Wmfoia (

• rEm igyfka oelafjk mßm:h ilia lr .kak'

• úoHq;a úÉfþoHh îlrhg f.k úoHq;a f,daydf,amkhg ,la lrk NdKav lef;davh

jYfhka iú lrkak'

• WÑ; Odrdjla yd iqÿiq WIaK;ajhla imhñka úoHq;a úÉfþokh isÿ lrkak'

rEmh 40  (a)
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mÍlaIK wxlh ( 41

f;dard .;a legdhk i|yd mÍlaId

wfmalaIs; bf.kqï M, (

1' c,Sh udOHfha Mg2+, Ca2+, Ba2+, Al3+, Pb2+,  Fe2+, Fe3+, Ni2+, Cu2+, Zn2+ whk y÷kd
.ekSug ir, mÍlaId isÿ lrhs'

2' whk y÷kd .ekSfï oS tajdfha we;eï ixfhda.j, ødjH;d ixikaokh lsÍu fhdod
.; yels nj m%ldY lrhs'

3' we;eï legdhkj,ska ødjH ixlS¾K iEfok nj m%ldY lrhs'

4' d- f.dkqfõ legdhkj, j¾K ksÍCIKh lr tajd kï lrhs'

øjH yd WmlrK (

• ue.akSishï" le,aishï" fíßhï" we¨ñkshï" f,â" whkâ II&" whkâ III&" ksl,a" fldm¾

yd iskala hk f,dayj, c,fha ødjH ,jK ^fuu ,jK wdiQ; c,fha osh lr 0.1

mol dm-3 muK idkaøKhlska hq;a ødjK idod .kak'&

• H
2
SO

4
 c,Sh ødjKh ^2 mol dm-3 muK jk&

• NH
4
OH c,Sh ødjKh ^4 mol dm-3 muK jk&

• NaOH c,Sh ødjKh ^4 mol dm-3 muK jk&

• mÍlaId k< lsysmhla

ie'hq' whka^II& iy whka^III& ødjK ms<sfh< lrk úg wdrïNfha § u tajd wdï,sl

      lrkak'

mÍlaIdj I

w' Mg2+, Ca2+ yd Ba2+  ,jK ødjKj,ska 1 cm3 ne.ska mÍlaId k<j,g fjka fjka

j f.k 2 mol dm-3  H
2
SO

4
 ødjKfhka iaj,amh ne.ska ^1 cm3 muK& tajdg tl;=

lr ñY% lrkak' ksÍlaIK jd¾;d lrkak'

mÍlaIdj II

w' Al3+ yd Pb2+ ,jK ødjKj,ska 1 cm3 ne.ska mÍlaId k<j,g fjk fjk u f.k

tajdg 2 mol dm-3  H
2
SO

4
 ødjKfhka 1 cm3 muK tl;= lr ñY% lrkak'  ksÍlaIK

igyka lrkak'

wd' Al3+ yd Pb2+ ,jK ødjKj,ska 1 cm3 muK ne.ska mÍlaId k<j,g fjk fjk u

f.k 4 mol dm-3  NaOH  ødjKh ìxÿ jYfhka tl;= lrkak'  wjlafIamhla ,enqKq

miq j o jeämqr m%;sldrlh tl;= lrkak'  ksÍlaIK igyka lr .kak'

mÍlaIdj III

w' Fe2+, Fe3+, Ni2+, Cu2+ yd Zn2+ c,Sh ødjKj,ska 1 cm3 ne.ska mÍlaId k< fjk

fjk u f.k" 4 mol dm-3  NaOH  ødjKh ìxÿ jYfhka tl;= lr ñY% lrkak'

wjlafIamhla ,enqKq miq j o m%;sldrlh jeämqr tl;= lrkak'  ksÍlaIK igyka

lr .kak' ,efnk wjlafIam iys; k< r;a lrkak'  ksÍlaIK igyka lrkak'
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wd' Fe2+, Fe3+, Ni2+, Cu2+ yd Zn2+ c,Sh ødjKj,ska 1 cm3 ne.ska mÍlaId k< fjk

fjk u f.k" 4 mol dm-3  NH
4
OH  ødjKh ìxÿ jYfhka tl;=  lrkak'

wjlafIamhla ,enqKq miq j o  m%;sldrlh jeämqr tl;= lrkak' ksÍlaIK igyka

lrkak'

igyk (

• mÍlaIdj I ̂ w& ys oS Mg2+ ødjKfhka wjlafIamhla fkd ,efí'  Ca2+ødjKfhka" ;=kS

j,duh iqÿ wjlafIamhla ̂ wú,;djla& ,efí'  Ba2+ ødjKfhka >k iqÿ wjlafIamhla

,efí'  ødjKfhka >k iqÿ wjlafIamhla ,efí' ^CaSO
4
 ys K

sp
 9.0 × 10-4 mol2 dm-6

jk w;r BaSO
4
 ys  K

sp
 1.0 × 10-10 mol2 dm-6 fõ'  fï w.h weiqßka by; ksÍlaIK

meyeos,s lrkak'&

• mÍlaIdj II ̂ w& ys oS c,Sh Al3+j,ska wjlafIamhla fkd ,efnk w;r c,Sh Pb2+ j,ska

iqÿ wjlafIamhla ,efí' ^PbSO
4
 ys K

sp
 2.0 × 10-8 mol2 dm-6&

• mÍlaIdj II ̂ wd& ys oS c,Sh Al3+ iy Pb2+ hk foflka u iqÿ wjlafIam ,efí' Al3+ fok

wjlafIamh" jeämqr NaOHj, osh ù meyeos,s ødjKhla fohs'  by; mÍlaIKj,g

wod< ;=,s; iólrK ,shkak'

• mÍlaIdj III ^w& ys oS c,Sh Fe2+, Fe3+, Cu2+ yd Ni2+j,ska jeämqr fidaähï

yhsâfrdlaihsâj, wødjH ^iaÓr& wjlafIam ,efí'  tajdfha j¾K fudkjd o@  wod<

m%;sl%shd meyeos,s lr oSug ;=,s; iólrK ,shkak'

r;a lrk úg  Fe (OH)
2
 iy  Cu (OH)

2
  wjlafIamj, j¾K fjkia fõ'  fuu j¾K

fjkia lï fudkjd o@  fuu j¾K úm¾hdi meyeos,s lr oSug ;=,s; iólrK

,shkak'

• c,Sh Zn2+j,ska ,efnk iqÿ wjlafIamh jeämqr  Na OH ys oshe ù meyeos,s ødjKhla

,efí'  fuhg fya;=j ;=,s; iólrK u`.ska myod fokak'

• mÍlaIdj III ̂ wd&  ys oS ish¨ whk ødjK wjlafIam fohs'  wefudakshd ødjKh jeämqr

tl;= lsÍfï oS my; oelafjk ksÍlaIK ,efí'

Fe(OH)
2
(s) → øjKh fkd fõ'

Fe (OH)
3
(s) → øjKh fkd fõ'

Cu (OH)
2
(s) → øjKh ù ;o ks,a ødjKhla ,efí'

Ni(OH)
2
(s) → øjKh ù ks,a meye;s ødjKhla ,efí'

Zn(OH)
2
(s) → øjKh ù wj¾K ødjKhla ,efí'

^wod< m%;sl%shd meyeos,s flfrk ;=,s; iólrK ,shkak'&
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mÍlaIK wxlh ( 42

f;dard .;a wekdhk i|yd mÍlaId lsÍu

wfmalaIs; bf.kqï M, (

1' c,Sh ødjKfha fya,hsv whkj, m%;sl%shd wkdjrKh lr .kshs'
2' is,aj¾ fya,hsv u; ;kql khsÜßla wï,fha l%shdj úia;r lrhs'
3' ;kql c,Sh wefudakshdys is,aj¾ fya,hsvj, ødjH;dj mÍlaId lrhs'

4' c,Sh ødjKfha we;s  yd S2- whk wkdjrKh lr .kshs'

5' c,Sh udOHfha we;s  yd whk wkdjrKh lr .kshs'

6' uqla; jk ldnka vfhdlaihsâ jdhqj wkdjrKh lr .kshs'
7' úi¾cl k< Ndú;fha l=i,;dj ,nd .kshs'
8' wjlafIamKh u`.ska f*diaf*aÜ whk wkdjrKh lr .kshs'

fya,hsv whk y÷kd .ekSu
øjH yd WmlrK  (

• c,Sh Cl-, Br-  yd I- whkj,  0.10 mol dm-3 ødjK ^wkqrEm fidaähï" fmdgEishï
fyda wefudakshï ,jK øjKh lsÍfuka ms<sfh< lrk ,o&

• 0.10 mol dm-3 is,aj¾ khsÜf¾Ü ødjKh
• ;kql khsÜßla wï,h
• 1.0 mol dm-3 c,Sh wefudakshd ødjKh
• mÍlaId k<

Wmfoia (

• fya,hsv ødjKj,ska  1 cm3 muK jk fjk u mÍlaId k<j,g f.k my;
oelafjk mÍlaIK isÿ lrkak'

• ødjKhg ;kql khsÜßla wï,fhka ìxÿ lsysmhla tl;= lr" is,aj¾ khsÜf¾Ü
ødjKfhka 1 cm3 la muK tl;= lrkak'

• by; wjlafIamhg ìxÿ jYfhka wefudakshd ødjKh tla lrkak'

igyk (

by; o;a; mokï lr .ksñka   AgCl, AgBr yd AgI wjlafIamj, wefudakshdys

ødjH;dj meyeÈ,s lrkak'
• is,aj¾ fya,hsv ;kql khsÜßla wï,fha wødjH h'  ta uka o@
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                mÍlaIdj

Ba2+ ødjKfhka 1 cm3 la muK tl;= lrkak'

wk;=re j ;kql khsÜßla wï,h tla lrkak'

Ba2+ ødjKfhka 1 cm3 la muK tl;= lrkak'

wk;=re j ;kql khsÜßla wï,h tla lrkak'

;kql yhsârlaf,daßla wï,h tl;= lrkak'

wk;=re j Cu2+ ødjKh tla lrkak'

;kql yhsâfrdlaf,daßla wï,h tl;= lrkak'

wk;=re j Ni2+ ødjKh tla lrkak'

ødjKh ksÍlaIKh

j.=j 42  (a)

yd S2- whk y÷kd .ekSu

wjYH øjH yd WmlrK  (

• Na
2
SO

4
, Na

2
SO

3
 yd  Na

2
S ^fyda wkqrEm fmdgEishï ,jK&

• ;kql c,Sh NaOH ødjKh
• ;kql yhsâfrdlaf,daßla wï,h
• ;kql khsÜßla wï,h
• 0.01 mol dm -3  Ba2+(aq) ødjKh
• 0.01 mol dm -3  Ni2+(aq) yd Cu2+(aq)  ødjK
• mÍlaId k<

Wmfoia(

• tla tla whk ødjKfhka 1 cm3 muK mÍlaId k<j,g f.k my; oelafjk

mÍlaId isÿ lr ksÍlaIK jd¾;d lrkak'

igyk (

• BaSO
3
 ;kql khsÜßla wï,fha øjKh jk uq;a" BaSO

4
 ;kql khsÜßla wï,fha

wødjH h'  ta uka o@

Ni2+ whk tys i,a*hsvh f,i wjlafIam jkafka Ndiañl udOHfha muKs'  tfy;a

Cu2+ whk Ndiañl fuka u wdï,sl udOHfha o i,a*hsvh f,i wjlafIam fõ'
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by; o;a; mokï lr .ksñka fuh meyeÈ,s lrkak'

c,Sh ødjKfha wvx.=  yd whk y÷kd .ekSu

øjH yd WmlrK (

• wdikak f,i 1.0 mol dm-3 yd  whk ødjK

• idkaø i,a*shqßla wï,h

• ;kql khsÜßla wï,h

• 1.0 mol dm-3 Fe2+ c,Sh ødjKhla

• we¨ñkshï l=vq

• idkaø fidaähï yhsâfrdlaihsâ ødjKh

• idkaø yhsârlaf,daßla wï,h

• weks,Ska fyda  p - weuhsfkdi,af*dksla wï,h

• r;= ,sÜuia lvodis

• whsia leg

• fla;= ma,dial=jla

• WIaK;ajudkhla

Wmfoia (

•  whk

khsÜrhsÜ ødjKfha 1 cm3 g muK ;kql yhsâfrdlaf,daßla wï,h 1 cm3 la muK

tl;= lr isis,a lrkak' ̂ 0 - 5 0C muK& ñY%Khg weks,Ska tl;= lr laIdÍh lsÍu

i|yd fidaähï yhsâfrdlaihsâ tla lrkak'  wk;=re j *Sfkd,a tl;= lr ̂ wE£u&

ksÍlaIKh lrkak'

p - weuhsfkdi,af*dksla wï,h Ndú; l< fyd;a isis,a lsÍu wkjYH h'

•

c,Sh khsÜf¾Ü ødjKfha  1 cm3  la f.k w¨; ms<sfh, l<  Fe2+

 
(aq) whk

ødjKhlska 4 cm3  la muK tl;= lr" idkaø i,a*shqßla wï,h 3-4 cm3 la mÍlaId

k<fha ì;a;sh Èf.a fifuka tl;= lrkak'  ^ÿUqre j,h mÍlaIdj&

•  yd  whk

 fyda  fyda  yd  whk ñY%Khl c,Sh ødjKhlska 1 cm3

muK f.k thg we¨ñkshï l=vq$iskala l=vq$fvj¾vd ñY% f,dayh iaj,amhla yd

idkaø fidaähï yhsâfrdlaihsâ ødjKh tl;= lrkak'  wjYH kï ødjKh u|la

WKqiqï lrkak'  msg jk jdhqj" fkia,¾ m%;sldrlfhka fm`.ejQ lvodishlska

fyda f;;a r;= ,sÜuia m;%hlska mÍlaId lrkak'

• wod< m%;sl%shd idlÉPd lrkak'
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whk y÷kd .ekSu

øjH yd WmlrK (

• c, ødjH >k ldnfkaghla ^Wod( Na
2
CO

3
&

• yqkq Èhr

• ;kql yhsâfrdlaf,daßla wï,h

• c,Sh fíßhï laf,darhsâ fyda le,aishï laf,darhsâ ødjK

• úi¾cl k<hla

• mÍlaId k<hla

Wmfoia (

• mÍlaId k<hlg >k ldnfkagh 0'5 g la  muK f.k ;kql yhsâfrdlaf,daßla

wï,h tl;= lrkak'  úi¾cl k<h Ndú; lr" msg jk jdhqj blaukska yqkq

Èhrg hjkak'  jeämqr jdhqj yqkq Èhrg heùu wLKav j isÿ lrkak'

• ldnfkag whk ødjKhg BaCl
2
$CaCl

2
 tl;= lrkak'

• by; ,efnk M,hg ;kql khsÜßla wï,h tl;= lrkak'

• ksÍlaIK jd¾;d lrkak'

• by; m%;sl%shd i|yd ;=,s; iólrK ,shd ksÍlaIK i|yd fya;= meyeÈ,s lrkak'

 whk y÷kd .ekSu

øjH yd WmlrK (

• 1.0 mol dm-3  fyda   fyda   whkj, c,Sh ødjK

• 1 mol dm-3 fíßhï laf,darhsâ ødjKh

• ;kql khsÜßla wï,h

Wmfoia (

• f*diaf*aÜ whk ødjKfhka 1 cm3 muK f.k" fíßhï laf,darhsâ ødjKfhka

1 cm3 la muK tl;= lrkak'

• by; ,efnk M,hg ;kql khsÜßla wï,h tl;= lrkak'

• ksÍlaIK jd¾;d lrkak'



62

mÍlaIK wxlh ( 43

ixY=oaO ødjl$ødjl ñY%K Ndú;fhka mqkiaMálSlrKh

wfmalaIs; bf.kqï M, (

1' w`.=re Ndú; lsÍfuka ixY=oaO lr miq j ixY=oaO ødjl$ødjl ñY%K Ndú;fhka
mqkiaMálSlrKh lsÍfï l=i,;dj ,nd .kshs'

øjH yd WmlrK (

• 2 g ie,sis,sla wï,h ^fjf<| fmdf<ys we;s idhï j¾.hlska
b;d iaj,amhla yd ñY% lr imhkak&

• i;a;aj w`.=re ²  fmryka mqkS,hla
• uoHidr ²  fmryka lvodis

Wmfoia (

• wmú;% ie,sis,sla wï, ksheÈh i;a;aj w`.=re 1 g  la iu`. ñY% lrkak'  th 84]
c,Sh uoHidr ødjK wju mßudjl Èh lrkak'  ̂ t úg >k l,dmfha w`.=re mj;S'&
bka miq ñY%Kh c, ;dmlhl ;nd 65 - 70 0C WIaK;ajhlg ñks;a;= 15 - 20 muK
r;a lrkak' ñY%Kh WKqiqï j ;sìh § u fmryka lvodishla u`.ska fmrd fmrkh
isis,a ùug bv yßkak' t úg ie,sis,sla wï,h mqkiaMálSlrKh fõ'

• mqkiaMálSlrKh l< ksheÈh iu`. wdrïNl ksheÈfha iajNdjh ii|kak'

igyk (

• fuu mÍlaIdj i|yd jeämqr w`.=re Ndú; fkd lrkafka wehs@
• fï i|yd uoHidr iy c,h ñY%Khla Ndú; lrkafka wehs@
• mqkiaMálSlrKh i|yd ødjKhla f;dard .kafka l=uk uQ,O¾uhla mokï lr

f.k o@

mÍlaIK wxlh ( 44

wdydr øjH ksheoshl f;;uk m%udKh

mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' fok ,o wdydr øjH ksheoshl f;;uk m%udKh ks¾Kh lsÍu i|yd Ndrñ;sh
id¾:l f,i Ndú; lrhs'

Wmfoia (

• udI fnda.hl ^Wod ( mßmamq" lv," uqx weg" lõms& fyda l=`M nvq øjHhl fyda
^Wod' lrdnq keá" .ïñßia" ly& ksheoshla

• jxf.ähla yd fuda,la ²  WIaK;ajudkhla     ²  odylhla
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• fmÜß oSishla fyda fldajla
• ;=,djla ^f;-o~q" ridhksl fyda bf,lafg%dksl&
• WIaK;ajh ieleish yels Wÿkla fyda ishqï je,sj,ska hq;a je,s ;dmlhla ^t n÷

Wÿklaa fkdue;s kï&

Wmfoia (

• wdydr ksheosfhka 10 g la muK jfkys ,d fudaf,ka fldgd l=vq lrkak'
• msßisÿ" úhe<s fmÜß oSishl ialkaOh ksjeros j lsrkak'  l=vq lr .;a wdydr

ksheosfhka 5'00 - 6'00 g w;r m%udKhla thg tl;= lr ta iu`. fmÜß oSisfha
ialkaOh ksjeros j lsrkak'  ^fuhska f;;a wdydr ksheosfha ialkaOh ,efí'&

• wdydr ksheosh iys; fmÜß oSish Wÿk ;=< ;nd WIaK;ajh 105 0C g ilikak'
• wdydr ksheosh Wÿk ;=< wju jYfhka ñks;a;= 30la ;nkak'
• fmÜß oSish bj;g f.k" ldur WIaK;ajh f;la isis,a jk ;=re ñks;a;= 10la muK

fvisflagrhla ;=< ;nd h<s ialkaOh lsrkak'
• fmÜß §ish kej; Wÿk ;=< ñks;a;= 10la muK ;nd isis,a ùug bv yer ialkaOh

lsrkak'
• ialkaOfhys ;j ÿrg;a wvq ùula olakg ,efnf;d;a" oSish Wÿk ;=< fmr WIaK;ajh

hgf;a u`o fõ,djla ;nd kej; lsrkak'  ksh; ialkaOhla olakg ,efnk f;la
fuh isÿ lrkak'

• Tn f.a m%;sM, Ndú; lr" f;;a wdydr ksheosfha  we;s f;;uk m%udKfha ialkaOh
.Kkh lrkak'

• wdydr ksheosfha f;;uk m%udKh m%;sY;hla f,i m%ldY lrkak'

úoHd.drfha Wÿkla fkdue;s kï my; oelafjk l%uh wkq.ukh lrkak'

• wdydr ksheosh we;s fmÜß oSish je,s ;dmlhl ;nd ñks;a;= 30la muK 105 0C

WIaK;ajhg r;a lr lsrkak'  ksh; ialkaOhla  ,efnk ;=refuh h<s h<s;a isÿ

lrkak'

igyk (

• WIaK;ajh 105 0C g jvd by< fkd hEug j. n,d .; hq;af;a wehs@
• ksh; ialkaOhla ,efnk ;=re ksheosh wod< WIaK;ajh hgf;a r;a ùug ;eìh

hq;af;a uka o@
• by; úia;r lrk ,o l%uh" CuSO

4
.5H

2
O jeks ic, ,jKhl wvx.= c, m%udKh

ks¾Kh lsÍu i|yd Ndú; l< yels o@

xxxx
WIaK;ajudkh

;dmh

wdydr ksheÈh

je,s

fmÜß §ish

f,day n÷k

rEmh 44  (a)
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mÍlaIK wxlh ( 45

fíßhï laf,darhsâ iy i,a*shqßla wï,h w;r m%;sl%shdj ^wjlafIam Wi uekSu&

wfmalaIs; bf.kqï M, (

1 m%;sl%shdfõ oS we;s jk hï .=Khl fjkia ùu wkqj m%;sl%shl w;r ujq, wkqmd;h

mÍlaIKd;aul j fidhhs'

2 m%ia;dr we|Sfï iy m%ia;dr jgyd .ekSfï yelshdj j¾Okh lr .kshs'

3 wjlafIamK l%uh  Ndú; lr idkaøKh fkd okakd i,a*shqßla wï, ødjKhl

idkaøKh ks¾Kh lrhs'

øjH yd WmlrK  (

• 0.5 mol dm-3 fíßhï laf,darhsâ ødjKhla

• 0.5 mol dm-3  i,a*shqßla wï, ødjKhla

• tl u wNHka;r úIalïNfhka hq;a mÍlaId k< oyhla

• ìhqfrÜgq fyda l%udxls; msfmÜgq  2la

Wmfoia (

• mÍlaId k< 1 - 10 olajd wxlkh lrkak'  my; j.=fõ oelafjk mßos wod< ødjK

mßud ìhqfrÜgq fyda l%udxls; msfmÜgq  wdOdrfhka uek ñY% lrkak'

mÍlaId k< wxl 1 2 3 4 5 6 7 8 9 10

0.5 mol dm-3

fíßhï laf,darhsâ 5 5 5 5 5 5 5 5 5 5

mßudj$ cm3

0.5 mol dm-3 1 2 3 4 5 6 7 8 9 10
i,a*shqßla wï,

mßudj$cm3

•    fuu mÍlaId k< fyd|ska fid,jd wjlafIam ;ekam;a ùu i|yd tajd isria j isák

fia oskla muK ;nkak'

• fï wkaoug i,a*shqßla wï, mßudj ksh; j ;nd fíßhï laf,darhsâ mßudj

fjkia lrñka mÍlaIKh ;j ÿrg;a lrkak'  fï i|yd j.=j 45 (a) Ndú; lrkak'

j.=j 45 (a)
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mÍlaId k< wxl 1 2 3 4 5 6 7 8 9 10

0.5 mol dm-3

fíßhï laf,darhsâ 1 2 3 4 5 6 7 8 9 10

mßudj$cm3

0.5 mol dm-3 5 5 5 5 5 5 5 5 5 5
i,a*shqßla wï,

mßudj$cm3

j.=j 45 (b) ys oelafjk wkaoug mÍlaIKh l< úg ,efnk wjlafIamfha Wi"

tla l< i,a*shqßla wï,h mßudjg tfrys j m%ia;dr .; l< fyd;a" my;

wdldrfha m%ia;drhla ,efí'

fï m%ia;drh weiqßka  Wmßu wjlafIamh ,efnk uq,a wjia:dj fidhd .; yels
h'

igyk (

• mÍlaId foflka u fjk fjk u Wmßu wjlafIam m%udKhla iEoS we;s m<uq jk
mÍlaId k<h Tn f;dard .kafka fl fia o@  ^wjlafIam m%udKh" wjlafIam Wig
wkqf,dau j iudkqmd;sl nj Wml,amkh lrkak'&

• wjlafIam ùu Wmßu jYfhka  isÿ ù we;s wjia:d ksÍlaIKh lrkak'  thska
m%;sl%shd Wmßu f,i m%;sl%shd ù we;s ujq, wkqmd;h ,nd .kak'  fuu ujq,

wkqmd;h iafgdhslsfhdañ;sl wkqmd;h f,i y÷kajkq ,efí'

• m%;sl%shdfjka miq 3 jk iy 7 jk k< ;=< ;sfnk ødjKj, b;sß ù we;s m%;sl%shl

y÷kd .kafka fl fia o@

0       1      2      3     4      5     6       7    8      9    10

wjlafIamfha

     Wi$cm

0.5 mol dm-3

i,a*shqßla wï,
mßudj$cm3rEmh 45  (a)

j.=j 45 (b)
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ie'hq'

fuys oelajQ wdldrhg ika;; úp,k l%uh fhdod iafgdhslsfhdañ;sl wkqmd;h
m%dfhda.sl j fiùfï oS 2(1 wkqmd;hg jvd jeä wkqmd; i|yd ^Wod( 3(1" 4(1 jeks&
th isÿ lsÍug wmyiq;djla we;s fõ'  Bg fya;=j ta i|yd fhosh hq;= mÍlaId k<
ixLHdj wêl ùu" fhosh hq;= ødjK mßud mÍlaId k<j, Odß;dj blaujd hEu
hk m%dfhda.sl .eg¨ u;= ùu hs'
fuhg úie÷ula f,i ika;; úp,k l%uhg u|la fjkia iuia; ødjK mßudj
ksh; j ;nd .ksñka" m%;sl%shl ødjK foflys ujq,Nd. úp,kh lr m%;sl%shdfõ
iafgdhslsfhdñ;sh ks¾Kh l< yels l%uhla  we;'  Wod ( f,â khsÜf¾Ü iy
fmdgEishï laf,darhsâ w;r iafgdhslsfhdañ;sl wkqmd;h fuu l%ufhka fiùu

i,luq'

mÍlaId k< wxlh 1 2 3 4 5 6 7 8 9 10 11

1 mol dm-3

f,â khsÜf¾Ü 1 2 3 4 5 6 7 8 9 10 11
mßudj$ cm3

2 mol dm-3

fmdgEishï 11 10 9 8 7 6 5 4 3 2 1
laf,darhsâ

mßudj$ cm3

by; mÍlaIKh isÿ lr wjlafIamj, Wi ,nd f.k" ødjK ixhq;sh iu`. m%ia;dr
.; l< úg my; oelafjk wdldrfha m%ia;drhla ,efí'

j.=j 45 (c)

1 2 3 4 5 6 7 8 9 10 11     12
1 mol dm-3

f,â
khsÜf¾Ü$cm3

11 10 9 8 7 6 5 4 3 2 1     0
1 mol dm-3

fmdgEishï
laf,darhsâ$cm3

wjfCIam
Wi$cm

ixhq;sh

rEmh 45  (b)
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k<h   1      2     3      4   5         6

  5          5         5      5           5              5

  5       5     5      5       5          5

1 mol dm-3 2 mol dm-3 3 mol dm-3 4 mol dm-3 5 mol dm-3 idkaøKh

fkd

                                                                                                  okakd

5 mol dm-3  jQ

BaCl
2 
 ødjKh

mßudj$cm3

H
2
SO

4

wï, mßudj$cm3

j.=j 45  (d)

wxl 6 k<h i|yd

H
2
SO

4  
idkaøKh$ mol dm-3

 
wjlafIamfha Wi $ cm

                        1         2            3          4           5

rEmh 45  (c)

Wmßu wjlafIamh ,enQ k<hg fhdok ,o m%;sl%shl ujq, w;r wkqmd;h" m%;sl%shdfõ

iafgdhslsfhdañ;sl wkqmd;h fõ'

mÍlaIKh II

wjYH øjH yd WmlrK  (

• 5 mol dm-3  jQ  BaCl
2
  ødjK 100 cm3 la

• 5 mol dm-3   jQ H
2
SO

4

 ødjK 100 cm3 la
• idkaøKh fkd okakd  H

2
SO

4

  ødjKh 50 cm3 la ^tys idkaøKh 1-5 mol dm-3

mrdifha meje;sh hq;= h'&
• rE,la ^fikaáógr" ñ,sógr ,l=Kq lrk ,o&

Wmfoia(

• fok ,o 5 mol dm-3 jQ H
2
SO

4

  ødjK fldgia ;kql lsÍfuka 1 mol dm-3 "
2 mol dm-3 "  3 mol dm-3  yd 4 mol dm-3  ødjK 100 cm3 ne.ska ms<sfh< lr .kak'

• my; j.=fõ i|yka mßÈ ødjK ñY% lrkak'  wjlafIamh ;ekam;a ùug bv yer Wi

uek .kak'

• i,a*shqßla wï, idkaøKhg tÈß j wjlafIam Wi m%ia;dr .; lrkak'

• m%ia;drfha olajd  we;s mßÈ idkaøKh fkd okakd ødjKfhka ,o wjlafIamfha

Wig wkqrEm idkaøKh ,nd .kak'
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mÍlaIK wxlh ( 46

whkâ III& whk iu`.  ie,sis,sla wï,fha m%;sl%shdj

^j¾Kñ;sh- oDYH l%uh&
wfmalaIs; bf.kqï M, (

1' ixlS¾Kfhys j¾Kfha ;Sj%;dj whka^III& idkaøKhg iudkqmd; jk nj m%ldY

lrhs'

2' ixlS¾Kfhys j¾Kfha Wmßu ;Sj%;dj u; m%;sl%shdfõ iafgdhslsfhdañ;sh ks¾Kh

lrhs'

3' t u`.ska wjYH ixlS¾Kfha iQ;%h ,nd .kshs'

4' ´kE u j¾Kj;a ixfhda.hl c,Sh ødjKhl oS idkaøKh j¾Kñ;sl WmlrK

Ndú; fldg myiqfjka fiúh yels nj m%ldY lrhs'

øjH yd WmlrK  (

• wefudakshï f*ßla i,afmaÜ [(NH
4
)

2
SO

4
Fe

2
(SO

4
)

3
. 24H

2
O]  ,jKh

^0.001 mol dm-3 Fe3+ødjKhlska 250 cm3&

• 0.01 mol dm-3  ie,sis,sla wï,h 250 cm3

• 0.001 mol dm-3 ie,sis,sla wï,h 250 cm3

• fu;fkda,a 50 cm3

• mqkS," ìhqfrÜgq" ñkqï ird" mßudñ;sl ma,dial=

• yrialv fCIa;%M, iudk mÍlaId k< kjhla

Wmfoia (

• ìhqfrÜgqj Ndú;fhka" j.=j 1 yd 2 ys oelafjk mßÈ" k<j,g wod< ødjK  tl;=

lrkak'

     mÍlaId k< wxl 1 2 3 4 5 6 7 8 9

0.001 mol dm-3

Fe3+ whk 1'0 2'0 3'0 4'0 5'0 6'0 7'0 8'0 9'0

ødjK mßudj$cm3

0.001 mol dm-3

ie,sis,sla wï, 5'0 5'0 5'0 5'0 5'0 5'0 5'0 5'0 5'0
ødjK mßudj$cm3

c, mßudj$cm3 9'0 8'0 7'0 6'0 5'0 4'0 3'0 2'0 1'0

j.=j 46  (a)
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C

O

OH

Fe
+ Fe3+

OH

COOH

+  H+

o

2+

j.=j 46  (b)

         mÍlaId k< wxl 1 2 3 4 5 6 7 8 9

0.001 mol dm-3

Fe3+ 5'0 5'0 5'0 5'0 5'0 5'0 5'0 5'0 5'0

ødjK mßudj$cm3

0.001 mol dm-3

ie,sis,sla wï, 1'0 2'0 3'0 4'0 5'0 6'0 7'0 8'0 9'0

ødjK mßudj$cm3

c, mßudj /cm3 9'0 8'0 7'0 6'0 5'0 4'0 3'0 2'0 1'0

46  (a) yd 46 (b) j.= wkqj ødjK ñY% l< miq ta ta mÍlaId k<j, wvx.= ñY%Kj,

j¾K ;Sj%;dj msfhú weiska ksÍlaIKh fldg" iudk j¾K ;Sj%;dj we;af;a l=uk

k<fha isg oe hs igyka lrkak'

igyk (

46  (a) yd 46 (b) j.= wkqj ,enqKq ksÍlaIKj,ska mÍlaId k< wxl 5 yd bka miq

j we;s ish¨ k<j, j¾K ;Sj%;dj iudk nj meyeos,s fjhs'

wxl 5 ork k<fha we;s ødjKj, ujq, m%udKh .Kkh lrkak'  tu ujq, w;r

wkqmd;h u`.ska Fe3+ whk yd ie,sis,sla wï,h w;r m%;sl%shdfõ iafgdhslsfhdañ;sh

,efí'  t u`.ska whka^III& ie,sisf,aÜ whkfha iQ;%h o my; oelafjk wdldrhg

oelaúh yels h'

fuys oS Wmßu j¾Kh iys; k<h f;dard .kafka msfhú weiska j¾K ieie|Sfuks'

tfy;a j¾K ;S%j%;dj uekSu i|yd j¾Kñ;sl WmlrK Ndú; l< úg jvd ksrjoH

mdGdxl myiqfjka ,nd .; yels h'
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mÍlaIKhg wod< ødjK ms<sfh< lsÍu (
• wefudakshïf*ßla i,af*aÜ ^f*ßla we,ï& ,jKh 12 g la ksjeros j lsrd f.k

;kql H
2
SO

4
  10 cm3  muK fhdod yels ;dla osh lr .kak'  bka miq thg tu

wï,fhka u 150 cm3 muK tl;= lr kgjkak'  ^fï i|yd îlrhla fhdod
.kak'&  ødjKh isis,a ùug yer th 250 cm3 mßudñ;sl ma,dial=jlg oukak'
îlrhg c,h iaj,amhla oud fyd|ska l,;d th mßudñ;sl ma,dial=jg oukak'
bka miq 250 cm3  ,l=K f;la c,h oukak'  fuys oS ,efnkafka 0.01 mol dm-3

ødjKhls'  msfmÜgqjla Ndú; lr" fuhska  25.00 cm3 la bj;g f.k" th 250 cm3

jQ mßudñ;sl ma,dial=jlg oud" 250.00 cm3 ,l=K f;la c,h mqrjd ;j;a ødjKhla

idod .kak'  t úg ,efnkafka 0.001 mol dm-3 jQ  Fe3+ whk ødjKhls'

• ie,sis,sla wï,h 3'45 g la ksje/os j lsrd" thg fu;fkda,a  50 cm3 muK fhdod
fyd|ska osh lr .kak'  bka miq thg  150 cm3  muK c,h oud" 250 cm3  jk ;=re
kej; fu;fkda,a oud ødjKh idod .kak'  t úg ,efnk 0.1 mol dm-3 ødjKfhka
1.0 cm3 f.k" 100 cm3  olajd c,fhka ;kql lsÍfuka  0.001 mol dm-3 jQ
ie,sis,sla wï, ødjKhla ,efí'

ie'hq ( -

• f*ßla we,ï Ndú; lr idok whka^III& ødjKh osklg fmr idod ;eîu" jvd
fhda.H fjhs'  ta" wdï,sl f*ßla we,ï c,fha Èh ùu fiñka isÿ jk ksid hs'

• ie,sis,sla wï, ødjKh iEosh hq;af;a mÍlaIKh wdrïN lrk wjia:dfõ oS h'
fuhg fya;=j fu;fkda,a jdIam ùu;a iu`. u ie,sis,sla wï,h kej; wjlafIam
ùuhs'

mÍlaIK wxlh ( 47

fmdgEishï whfâÜ Ndú; lr ;fhdai,af*aÜ ødjKhl
idkaøKh mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (
1' frfvdlaia m%;sl%shdj, m%dfhda.sl Ndú; ms<sn| wOHhkh lrhs'
2' whfvdñ;sl wkqudmkj,g wod< l=i,;d j¾Okh lr .kshs'

øjH yd WmlrK (

• fmdgEishï whfâÜ ²  ;=,djla
• fmdgEishï whvhsâ ²  msfmÜgqjla
• fidaähï ;fhdai,af*aÜ ²  ñkqï irdjla ^100 cm3&
• ødjH msIagh ²  ìhqfrÜgqjla
• wdiQ; c,h ²  wkqudmk ma,dial=
• fidaähï ldnfkaÜ fyda laf,dafrdf*daï ²  mßudñ;sl ma,dial=jla

Wmfoia (

• fidaähï ldnfkaÜ fyda laf,dafrdf*daï fyda iaj,amhla tl;= lrk ,o" wdikak



71

jYfhka 0'1 mol dm-3  fidaähï ;fhdai,af*aÜ ødjKhla ms<sfh< lr .kak'
• idkaøKh 0'02 mol dm-3  muK jQ fmdgEishï whfâÜ ødjKhla ms<sfh< lrkak'

^msßisÿ" úh<s fmdgEishï whfâÜ 1'10 g  muK ksjeros j lsrd f.k"  mßudñ;sl
ma,dial=jlg tla lrkak'  thg wdiQ; c,h iaj,amhla tl;= lr thska >kh
øjKh lr bka miq 250'00 cm3 f;la wdiQ; c,fhka ;kql lrkak'&

• msfmÜgqjla Ndú; lr by; fmdgEishï whfâÜ ødjKfhka 25'00 cm3 la wkqudmk
ma,dial=jlg tla lrkak'

• fmdgEishï whvhsâ 1g la muK o" 1'0 mol dm-3 i,amshqßla wï, ødjKfhka 20 cm3

la muK o" ma,dial=jg tl;= lr >kh øjKh jk ;=re l,;kak'
• fok ,o fidaähï ;fhdai,af*aÜ ødjKh iu`. ksoyia jk whãka wkqudmkh

lrkak'
• wkqudmk ma,dial=fõ we;s ødjKh ,d ly meyehla .kakd úg" ødjKh wiQ; c,h

200 cm3 lska muK ;kql lrkak'
• w¨; ms<sfh< lrk ,o msIag ødjKh  2 cm3 la ødjKhg tl;= lr ks,a meyeh

wj¾K jk ;=re wkqudmkh isÿ lrkak'
• ;j;a t n÷ fmdgEishï whfâÜ ødjK mßudjla uek wkqudmkh kej; isÿ

lrkak'
igyk (

• wkqudmk ma,dial=jg i,a*shqßla wï,h tl;= l< hq;af;a wehs@
• msIag ødjKh" w¨; ms<sfh< l< tlla úh hq;af;a wehs @
• msIag ødjKh tl;= lsÍfï w¾:h l=ula o@
• msIag ødjKh" wkqudmkh wdrïNfha § fkd j" ødjKh ,d ly meyehla .ekSug

miq j tl;= l< hq;af;a uka o@
• msIagh tl;= lsÍug fmr ødjKh wdiQ; c,fhka ;kql l< hq;af;a wehs@
• fidaähï ;fhdai,af*aÜ ødjKh ms<sfh< lsÍfï § tl;= lrkq ,nk fidaähï

ldnfkaÜj, fyda laf,dafrdf*daïj, ld¾hh l=ula o@

mÍlaIK wxlh ( 48

lvodis j¾Kf,aL Ys,amh Ndú;fhka

j¾Kl fjka lsÍu

wfmalaIs; bf.kqï M, (

1' lvodis j¾Kf,aL Ys,amh Ndú;fhka ñY%Khl ixrpl fjka l< yels nj m%ldY
lrhs'

2' ixrpl fjka ùu" ixfhda.j, ip, yd wp, l,dmj, úNd. ix.=Klj, fjki
u; /£ mj;sk nj m%ldY lrhs'

øjH yd WmlrK  (

• lelEreï k<hla ²  jxf.äh yd fuda,
• rn¾ wenhla ^ueÈka m,k ,o& ²  t;fkda,a
• fmryka lvodis fyda ;Ska; fmdjk lvodis ²  flaIsl k< lene,a,la
• Ydl m;% lsysmhla
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Wmfoia (

• È.ska 15 cm  la muK jQ o" m<,ska 1'5  cm3  la muK jQ o" fmryka lvodis máhla
f.k tys tla fl<jrla ;=vla f,i lmd .kak

• Ydl m;% lsysmhla jfka oud c,h yd t;fkda,a iaj,amhla iu`. wUrd .kak'
• Ydl hqI fmrd idkaø fmrkhla ,nd .kak'
• flaYsl k<hl wdOdrfhka" fuu idkaø fmrkfhka ì|la" fmryka lvodis máfha

;=fvys isg 3 cm muK ÿßka" lvodis máh u; ;jrkak'
• t;fkda,a yd c,h ñY%Khlska iaj,amhla lelEreï k<hg oud rEm igyfka

oelafjk mßÈ WmlrKh wgjkak'  fuys § lvodis ;=v ødjKh ;=< .s,S ;sìh hq;=
fõ'

• ødjl fmruqK lvodish Èf.a by< ke`. by< fl<jrg ióm j;a u" lvodis máh
bj;g f.k mjfka úh<d .kak'

igyk (
• flaYdl¾IKh lrK fldg ødjlh lvodish Èf.a by<g .uka lsÍfï § ksheÈfha

wvx.= ixrpl o ta iu`. by<g p,kh fõ'  tajdfha úNd. ix.=Klj,g wkqj
fuh isÿ jkqfha tlsfklg fjkia fõ.j,sks'

• fuys wp, l,dmh l=ula o@
• fuys ip, l,dmh l=ula o@
• j¾Kl .uka l< ÿr" tajdfha úNd. ix.=Kl yd tajdfha R

f
 w.h w;r iïnkaO;dj

l=ula o@

• úúO ixhq;sfhka hq;a t;fkda,a - c,h ñY%K Ndú; lr t u`.ska j¾Kl fjka jk

wdldrh ixikaokh l< yels h'

1234567890123
1234567890123
1234567890123
1234567890123
1234567890123

wenh

lelEreï k<h

fmryka lvodis

máh
laf,dafrd*s,a

ksiaidrlh

t;fkda,a + c,h

rEmh 48  (a)
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mÍlaIK wxlh ( 49

mßudj wkqj jdhqf.da,fha Tlaiscka m%;sY;h

mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' mßudj wkqj jd;fha Tlaiscka m%;sY;h ks¾Kh lsÍfï wjfndaOh yd l=i,;dj

,nd .kshs'
l%uh I (

øjH yd WmlrK (

• lelEreï k<hla

• mÍlaId k<hla

• rn¾ wenhla

• úi¾cl k<hla

• idkaø wefudakshï laf,darhsâ ødjKhla

• msßisÿ ;U lïì oe,la ^8 cm × 3 cm&

• wefudakshd ødjKhla

• 10 cm3 ñkqï is,skavrhla

• 100 cm3 ñkqï is,skavrhla

Wmfoia (

• ldur WIaK;ajfha  mj;sk  idkaø  wefudakshï laf,darhsâ  ødjKhlska  10.0 cm3

A  lelEreï k<hg .kak'  ;U lïì oe, lelEreï k<fha ueo isr lrkak'  B

mÍlaId k<hg c,Sh wefudakshd ødjKh 15 cm3  muK oukak'  úi¾cl k<h

iys; wenh A k<hg ;oska iú lr ksoyia fl<jr wefudakshd ødjKfha .s,ajkak'

;U lïì oe, wefudakshï laf,darhsâ ødjKfhka úáka úg fiafok fia WmlrK

A  lelEreï

   k<h

 mrSCId

   k<h

rEmh 49  (a)
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lÜg,h fiñka fid,jkak'  ál fõ,djlg miq isÿ jk j¾K úm¾hdih
ksÍlaIKh lrkak'  moaO;sh kej; kej; fi,eùfï oS tu j¾Kfha fjkila isÿ
fõ o@  ^wefudakshd ødjKh úi¾cl k<h Tiafia B  isg A fj; .,k nj
fmfka'&
fuys oS A k<fha jQ ødjKh ;o ks,a meyehg yefrk nj ksßlaikak'  úkdä 10la
muK fid,jk úg tu ødjKfha j¾Kh kej;;a wvq ùug mgka .kS'  t úg
úi¾cl k<h ;=<ska A fj; wefudakshd ødjKh .e,Su wjika ù we;'  bka miq
B k<h bj;a fldg" úi¾cl k<fha we;s ødjKh iïmQ¾Kfhka u A k<h ;=<g
.,d hEug i,iajkak'  tu uq`M ødjK mßudj u uek .kak'
;U oe, iys; lelEreï k<h c,fhka mqrjd úi¾cl k<h iys; wenh thg iú
lrkak' lelEreï k<h iy úi¾cl k<h uq`Mukska u c,fhka mqrjd tu c,
mßudj o uek .kak'  Tfí mdGdxl fu fia igyka lrkak'

1  lelEreï k<h + úi¾cl k<fhys uq`M mßudj } V
1
cm3

2  uq,ska .;a wefudakshï laf,darhsâ ødjKfhys mßudj } 10.0 cm3

3  mÍlaIKh wjidkfha oS  k<h ;=< jq iïmQ¾K ødjK mßudj } V
2
cm3

ie'hq ( WmlrK lÜg,h mÍlaIKh lrk ld,h ;=< oS jdhqfrdaOl j ;sìh hq;= h'

igyk (

• fuys oS isr lr .;a jd; mßudfõ wvx.= Tlaiscka iïmQ¾Kfhka u bj;a l< hq;=
h'  th lrkafka fl fia o@  Tlaiscka" f,dayhla iu`. m%;sl%shd lsÍug ie,eiaùfuks'
fuu mÍlaIKfha oS fldm¾ f,dayh fhdod f.k we;'  Bg fya;=j l=ula o@
ue.akSishï jeks l%shdYS,S f,dayhla Ndú; l< fyd;a  myiqfjka Tlaiscka iu`.
m%;sl%shd lr ue.akSishï Tlaihsâ idohs'  tfy;a jd; mßudfõ we;s Tlaiscka
iïmQ¾Kfhka u ue.akSishï iu`. m%;sl%shd lsÍug kï" f,dayh u; iEÿKq Tlaihsâ
mg,h bj;a l< hq;= hs' t fia kï ue.akSishï Tlaihsâ Ndiañl Tlaihsvhla ksid
k<h ;=< wï,hla fhosh hq;= h'  fuys oS wï,hla fjkqjg wdï,sl ødjKhla jk
wefudakshï  laf,darhsâ Ndú; lrkafka wehs@  ue.akSishï jeks m%;sl%shdYS,S f,day
fhÿj fyd;a wï,h iu`. m%;sl%shd lr jd; mßudjg yhsârcka jdhqj o tla lrhs'
wï,h iu`. m%;sl%shd lr yhsârcka fkd fokafka l=uk f,day o@
úoHq;a ridhksl fY%aKsfha yhsârckaj,g my<ska we;s fldm¾ fhdod .; yels h'
fuys oS fldm¾ fhdod .ekSu iqÿiq wehs@

fuu fldm¾ Tlaihsâ osh ùfuka Cu2+whk ødjK.; fõ'  t úg ødjKh ks,a
meye fõ'  isr jQ jd; mßudfõ wvx.= Tlaiscka fldm¾ iu`. m%;sl%shd lrk úg B
k<fhka  A k<h fj; wefudakshd ødjKh we;=`M fõ'  t úg A k<fha we;s
ødjKfha ks,a meyeh jeä jkafka wehs@

            <d ks,a                     ;o ks,a
jd; mßudfõ wvx.= Tlaiscka iïmQ¾Kfhka u m%;sl%shd lr wjika jQ úg my;
oelafjk m%;sl%shdj isÿ jk ksid kej;;a A ødjKfha j¾Kh wvq ùug mgka .kS'
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 ;o ks,a    wj¾K

t úg lshqm%ia wefudakshï ixlS¾Kh iEoS we;'
m%;sl%shd wjika jQ miq j¾Kh wvq ù we;s ødjKh kej;;a jd;hg újD; lr ;enqj
fyd;a l=ula isÿ fõ o@  kej;;a ks,a meyeh jeä jk nj fmfka'  ta wehs@

Tn ,nd .;a mdGdxlj,ska Tlaisckaj, mßudj wkqj m%;sY;h .Kkh lrkafka
fl fia o@
k<h ;=< ;snqKq jd;h mßudj } V

1
- 10 cm3

tu jd;h mßudfõ jQ Tlaiscka m%udKh } V
2
- 10 cm3

jd;h kso¾Ylfha jQ Tlaiscka m%;sY;h } 

fï mÍlaIKfha oS isÿ úh yels fodaI fudkjd o@
l%uh II (

wjYH øjH (

• lelEreï k<hla ²  c, fødaKsldjla
• rn¾ wenhla ²  ñkqï irdjla
• >k wefudakshï f*ria i,af*aÜ fyda >k f*ria i,af*aÜ
• >k fidaähï yhsâfrdlaihsâ

Wmfoia (

rEmh 49  (b)
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• lelEreï k<h uq`Mukska u c,fhka mqrjd wenh iú lrkak'  wenh bj;a lr
k<fha b;sß jQ c,fhys mßudj uek .kak'  c,h 10 cm3 uek lelEreï k<h
;=<g oud thg  fidaähï yhsâfrdlaihsâ fm;s 5la muK tl;= lrkak'  >k
wefudakshï f*ria i,af*aÜ fyda >k f*ria i,af*aÜ fyda o< jYfhka 3 g la muK
thg oud wenh fyd|ska iú lrkak'  iEfok M,fha j¾Kh ksÍlaIKh lrkak'
k<h ñks;a;= 15l muK ld,hla ;=< fyd|ska fid,jkak'
m%;sl%shd ñY%Kfha ljr fjkila olakg ,efí o@
lelEreï k<h c, fødaKsldfõ hál=re j ;nd c,h hg oS wenh újD; lrkak'
k<h ;=< jQ øj uÜgug l=ula isÿ fõ o@  ñks;a;= 2la muK t f,i ;nd øj uÜgï
iudk lr k<fhys jQ ødjKfha mßudj uek .kak'  k<fhys jQ øj mßudj wvq ù
;sfí o@
Tn f.a mdGdxl fu fia igyka lrkak'
lelEreï k<fha uq`M mßudj }  V

1 
cm3

tl;= l< c, mßudj }  10 cm3

ksÍlaIKhg miq k<h ;=< c, mßudj }  V
2 
cm3

igyk (

lelEreï k<h c,fhys hál=re j ;enQ úg c, uÜgu by< hk nj fmfka'
bka fmkS hkafka lelEreï k<h ;=< jQ jd;fhka fldgila bj;a ù we;s nj hs'
f*ria i,af*aÜ" fidaähï yhsâfrdlaihsâ iu`. m%;sl%shdfjka iEfok M, fudkjd
o@
ta wkqj mÍlaIKfha oS iEfok wjlafIamfhys ;sìh hq;= he hs Tng n,dfmdfrd;a;=
úh yelafla ls<sá fld< mdgls'
tfy;a ,efnk wjlafIamh jvd ÿUqre meyehg yef¾'  t fia jQfha f*ria
yhsâfrdlaihsâ" f*ßla yhsâfrdlaihsâ  njg TlaislrKh ùfuks'
by; ksÍlaIK wkqj jd;fha ixhq;sh i,lñka jd;h ñY%Kfhka bj;a jQ jdhqj
ljrla oe hs ks.ukh lrkak'
fuys oS Tlaisldrlh f,i l%shd lrkakg we;af;a jd;fha ljr ix>glh o@
isÿ jk m%;sl%shdj i|yd ;=,s; whksl iólrKh ,shkak'
f*ria ,jK fjkqjg fhdod.; yels fjk;a ,jK fudkjd o@

jeämqr f*ria i,af*aÜ fhdod .kq ,nk neúka ish¨ u Tlaiscka m%;sl%shdjg
iyNd.s ù we;e hs Wml,amkh l< yels h'  fuys oS lelEreï k<h fjkqjg
m%;sldrl fnda;,hla jqj o Ndú; l< yels h'  jdhq fldgfiys mßudj wkqj
m%;sY;h my; i|yka whqßka .Kkh lrkak'

lelEreï k<fha uq`M mßudj }  V
1 
cm3

tl;= l< c, mßudj }  10 cm3

k<h ;=< jQ jd;h mßudj }  (V
1
- 10)

 
cm3

mÍlaIKhg miq k<h ;=< jQ c, mßudj }  V
2 
cm3

jdhq mßudfõ wvx.= jQ Tlaiscka mßudj }  (V
1
- 10)

 
cm3

t ksid jd; idïm,fha jQ Tlaiscka m%;sY;h }  
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c, idïm,hl laIdÍh;dj mÍlaIKd;aul j ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' c, idïm,hl laIdÍh;djg n,mdk whk m%ldY lrhs'
2' msfkd,ama;e,ska iy fu;s,a Tf¾kaÊ Ndú; lrñka isÿ lrk wkqudmkhlska

laIdÍh;dj ks¾Kh lrhs'

øjH yd WmlrK (

• 0.02 mol dm-3  HCl ødjKh

• fu;s,a Tf¾kaÊ

• c,h

• ìhqfrÜgqjla

• msfmÜgqjla

• wkqudmk ma,dial=jla

• mqkS,hla

• ìhqfrÜgq r|jkhla

• ùÿre îlrhla

Wmfoia (

• mÍlaId l< hq;= c, idïm,fhka 100'00 cm3  ksjeros j uek .kak' ^msfmÜgqjla

ke;a kï ìhqfrÜgqj Wmfhda.S lr f.k 100'00 cm3 fo jrlg uek .kak'& fuhg

msfkd,ama;e,ska iaj,amhla tl;= lr 0.02 mol dm-3  HCl ødjKh iu`. wkqudmkh

lrkak'  wka;,laIHfha oS ìhqfrÜgq mdGdxlh igyka lrkak'

wk;=re j" ,enqKq ñY%Khg fu;s,a Tf¾kaÊ o¾Ylh tl;= lrkak'  kej; 0.02

mol dm-3  HCl   ødjKh iu`. wkqudmkh lrkak'  wka;,laIHfha § ìhqfrÜgq

mdGdxlh igyka lr .kak'

igyk (

• m<uq wkqudmkfha ìhqfrÜgq mdGdxlh weiqßka  idkaøKh .Kkh l<

yels h'

• fo jeks wkqudmkfha ìhqfrÜgq mdGdxlh weiqßka    idkaøKh .Kkh

l< yels h'
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pH w.h

[ (aq)] [ ]

ab

 idkaøKh$mol dm-3

• wkqudmkh isÿ lrk w;r;=r oS ødjKfha isÿ jk pH úm¾hdih "

yd  hk úfYaIj, idkaøK úp,kh my; wdldr fõ'

 ys pK
a1
  } 6'37  jk w;r pK

2
 } 10'33 fõ'

• ^a& iy ^b& wjia:dj, ødjKfha pH w.h .Kkh lsÍug fykav¾ika iólrKh

Wmfhda. lr .; yels h'

^a& wjia:dfõ

^a& wjia:dfõ oS [ ] } [ ]  neúka

                  } 0 fõ'  fï ksid

                 fõ'

• ^b& wjia:djg wod< pH w.h fidhkak'

• c, ksheÈfha  pH w.h okakd úfgl by; m%ia;drhg wkqj ksheÈfha H
2
CO

3
"

HCO
3

-  yd CO
3

2- m%udK ms<sn| woyila ,nd .; yels h'

• c, ksheÈfha  OH- w.h mj;S kï" tys pH w.h 11 muK fõ'  tfy;a idudkH

c, ksheÈhla t ;rï by< pH w.hj, fkd mj;S'
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ksheÈfha uq`M laIdÍh;dj CaCO
3
 ixhq;sh weiqfrka m%ldY flf¾'

ìhqfrÜgq mdGdxlh ^msfkd,ama;e,ska + fu;s,a Tf¾kaÊ yuqfõ& }  X cm3

∴  H+ whk ujq, m%udKh

                                 

                                                ^CaCO
3
 ialkaOhla f,i&

                                 

                              ∴   uq`M laIdÍh;dj         = 10 X  mg dm-3
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c, ksheÈhl oshe ù we;s Tlaiscka m%udKh mÍlaIKd;aul j

ks¾Kh lsÍu

wfmalaIs; bf.kqï M, (

1' c,fha osh jQ Tlaiscka m%udKd;aul j fidhd .kshs'

2' idkaøKh o< jYfhka okakd fidaähï ;fhdai,af*aÜ ødjKhla whfvdñ;sl

wkqudmkhla u`.ska m%udKlrKh lsÍfï l=i,;dj ,nd .kshs'

3' whvhsvhlska ksoyia flfrk whãka" fidaähï ;fhdai,af*aÜ u`.ska m%udKd;aul

j fiùfï l=i,;dj ,nd .kshs'

øjH yd WmlrK (

• uex.kSia i,af*aÜ ødjKhla

^uex.kSia i,af*aÜ 4 g la muK c,h 10 cm3 osh lsÍfuka&

• laIdÍh fmdgEishï whvhsâ ødjKhla ^fidaähï yhsâfrdlaihsâ 5 g muK iy

fmdgEishï whvhsâ 1'5 g la muK c,h 10 cm3 l osh lsÍfuka&

• msIag ødjKh ^msIagh 1 g la muK WKq c,h 10 cm3 l osh lsÍfuka&

• 0'01 mol dm-3 fidaähï ;fhdai,af*aÜ ødjKhla ^ Na
2
S

2
O

3
.5H

2
O 2.48 g c,h

1000 cm3 l osh lsÍfuka& fuu ødjKhg >k Na
2
CO

3
 iaj,amhla fyda CHCl

3

iaj,amhla fyda tl;= lrkak'  t úg ødjKfha isÿ jk i,am¾ wjlafIamKh

j<lajd .; yels h'

• idkaø H
2
SO

4
 wï,h

• 1 mol dm-3  H
2
SO

4 
wï,h

• 250 cm3 m%;sldrl fnda;,a folla

• 25 cm3 msfmÜgqjla

• ìhqfrÜgqjla

• 10 cm3 ñkqï irdjla

• wkqudmk ma,dial=

• mqkS,

• ùÿre ng

Wmfoia (

a. idod .;a fidaähï ;fhdai,af*aÜ ødjKh m%udKlrKh lsÍu'

úhe<s msßisÿ fmdgEishï whfâÜ 1'0 - 1'5 g muK ksjeros j lsrd f.k" isis,a wdiq;

c,fhys osh lr"  mßudñ;sl ma,dial=jl 250 cm3 ødjKhla idod .kak'  msfmÜgqjla

u`.ska fuu ødjKfhka 25.00 cm3 la 250 cm3 Odß;dj we;s mßudñ;sl ma,dial=jlg

oud tys 250 cm3 ,l=K f;la wdiQ; c,h oud" jvd;a ;kql ødjKhla idod .kak'

^fuu ødjKfha idkaøKh 0'01 mol dm-3  muK fjhs'&  fuu ødjKfhka 25.00 cm3
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msfmÜgqjlska wkqudmk ma,dial=jlg f.k" thg fmdgEishï whvhsâ 1 g la iy
1 mol dm-3  i,a*shqßla wï,fhka 5 cm3 tla lrkak'  idod .;a fidaähï ;fhdai,af*aÜ
ødjKh ìhqfrÜgqjg oud" wkqudmk ma,dial=fõ we;s ødjKh iu`. wkqudmkh
lrkak'  fuys oS wkqudmk ma,dial=j ks;r u fyd|ska fid,jkak'  ødjKh <d ly
j¾Khg m;a jQ miq wdiQ; c,h 200 cm3 muK tl;= lr" msIag ødjKfhka o 2 cm3

tl;= lr" wkqudmkh os.g u lr f.k hkak' ødjKfha j¾Kh ks,a meyefha isg
wj¾K jQ úg wkqudmkh k;r lr ìhqfrÜgq mdGdxlh ,nd .kak'

b. c,fha osh ù we;s Tlaiscka m%udKh ks¾Kh lsÍu

• Tlaiscka m%;sY;h ks¾Kh lsÍug wjYH c, ksheosfhka m%;sldrl fnda;,a fol
iïmQ¾Kfhka mqrjd .kak'  ^fnda;,a ;=< jd;h fkd ;sìh hq;= h'&  c, idïm,
,nd .;a ú.i u uex.kSia i,af*aÜ ødjKfhka 1 cm3 yd laIdÍh fmdgEishï
whvhsâ ødjKfhka 2 cm3 la fnda;, folg fjk fjk u msfmÜgqjla fyda ùÿre
nghla fyda wdOdrfhka tl;= lrkak'  fï wjia:dfõ oS msfmÜgqfõ fyda ùÿre
ngfha fyda fl<jr fnda;,h ;=< we;s c, idïm,h ;=<g nyd ,sh hq;= h' t úg
c, idïm,fhka iaj,amhla msgdr .e,sh yels h'  bka miq uQäh jid fnda;,h
fyd|ska fid,jkak'  c, idïm,h ,nd .kakd <s| fyda c,dYh wi, oS fuh l<
hq;= fõ' bka miq idïm, iys; fnda;,a ridhkd.drhg f.k hkak'

• iEÿKq wjlafIamh ;ekam;a jQ úg ^úkdä 10lg muK miq j& fnda;,a foflys u
ødjK ;=<g fjk fjk u ùÿre k<hla wdOdrfhka idkaø i,a*shqßla wï,h
2 cm3 ^muK&  tl;= lr" uQä jid fyd|ska fid,jkak'  úkdä 10 lg miq
fnda;,aj, we;s ødjKfhka 50.00 cm3  ne.ska msfmÜgqjlska uek wkqudmk
ma,dial=j,g oud ødjKh <d ly j¾Khla jk f;la ìhqfrÜgqjg .;a
0'01 mol dm-3  fidaähï ;fhdai,af*aÜ iu`. wkqudmkh lrkak'  ødjKh <d ly
mdg jQ úg msIag ødjKfhka 3 cm3 la muK tl;= lr iEfok ks,a meye;s ødjKh
wj¾K jk f;la ;j ÿrg;a fidaähï ;fhdai,af*aÜ  iu`.  wkqudmkh  lrkak'

.Kkh lsÍu (

(a) fidaähï ;fhdai,af*aÜ ødjKfha idkaøKh ks¾Kh lsÍu
fmdgEishï whfâÜ wdï,sl udOHfha oS my; oelafjk mßos I

2
 idohs'

13 fY%aKsh .=re ud¾f.damfoaY ix.%yfha ksmqK;d uÜgu 14'12 hgf;a .Kkhg

wod< ridhksl m%;sl%shd olajd we;'

^b& c,fha osh ù we;s Tlaiscka m%udKh ks¾Kh lsÍu

m<uq j uex.kSia i,af*aÜ" fidaähï yhsâfrdlaihsâ iu`. m%;sl%shd lr uex.kSia
yhsâfrdlaihsâ wjlafIamh idohs'

fuu uex.kSia yhsâfrdlaihsâ wjlafIamh c,fha osheù we;s Tlaiscka u`.ska uex.kSia
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vfhdlaihsâ njg TlaislrKh fõ'  fuh isÿ jk wdldrh my; oelafõ'

fuu uex.kSia vfhdlaihsâ u`.ska wdï,sl udOHfha oS whvhsâ whk" whãka njg

TlaislrKh flf¾'

fuu whãka" fidaähï ;fhdai,af*aÜ iu`. wkqudmkh lrhs'  by; m%;sl%shdj,

iafgdhslsfhdañ;sh wkqj

    

by; m%;sl%shdj, iafgdhslsfhdañ;sh wkqj

  2 mol  la I
2
 1 mol g o" I

2
 1 mol la MnO

2
 1 mol g o" MnO

2
 1 mol la  O

2
 1$2

mol g o ;=,H fõ'
tu ksid   2 mol la O

2
 1$4 mol g ;=,H fõ'

^   2 mol 

≡

 O
2
 1$4 mol)

ìhqfrÜgq mdGdxlj, idudkHh V kï" jeh jQ  m%udKh } 

tu ksid 50 cm3 c,fha we;s O
2
 m%udKh } 

c,h 1000 cm3 we;s O
2
 m%udKh } 

c,h 1000 cm3 we;s O
2
 m%udKh } 

c,fha Èh jQ O
2
  ixhq;sh } 160 CV mg dm-3
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c, ksheÈhl Èhe ù we;s uq̀M >k øjH m%udKh ^TDS&
mÍlaIKd;aul j fiùu

wfmalaIs; bf.kqï M, (

1' c,fha øú; >k øjH we;s nj fmkajhs'
2' Ndrñ;sl l%u Ndú; lsÍfï l=i,;d j¾Okh lr .kshs'
3' úúO c, ksheÈj, wvx.= uq`M øú; >k øjH m%udK ii|hs'

øjH yd WmlrK  (

• úúO ia:dkj,ska tl;= lr .kakd ,o c, ksheÈ ̂ Wod( ñßÈh" k< c,h" lrÈh wd§&
• je,s ;dmlhla fyda f;,a ;dmlhla
• fldajla
• f;mdjla
• lïì oe,la
• nkaika odylhla
• f; o~q ;=,djla
• msfmÜgqjla

Wmfoia (

• b;d msßisÿ" úhe<s fldajl nr ^W
1
& f.k lsrd .kak'

• msfmÜgqj wdOdrfhka c, ksheÈfhka 25'0 cm3 la ksjerÈ j uek mfriaifuka
lsrk ,o fldajg oukak'

• fldaj je,s ;dmlfha fyda f;,a ;dmlfha ;nd 105 -130 0C  WIaK;ajhlg r;a
lrkak'

• iïmQ¾Kfhka u jdIam jk f;la c, ksheÈh r;a lrkak'  úhe<s øjH iys; fldaj
ldur WIaK;ajhg isis,a jk f;la ;sfnkakg yer ̂ fvisflagrhla ;=< kï jvd;a
iqÿiq hs'& wjfYaIh iys; fldaj lsrd .kak'

• fldaj ;j;a ñks;a;= 20la r;a lsÍug Ndck lr" ldur WIaK;ajfha § kej;
lsrkak'

• nfrys fjkila fjf;d;a" ksh; nrla ,efnk f;la r;a lsÍu" isis,a lsÍu yd
ialkaOh uekSu" h<s h<s;a lrkak'  tu ialkaOh  ^W

2
& igyka lr .kak'

• fjk;a c, ksheÈ Wmfhda.S lr .ksñka mÍlaIKh isÿ lrkak'
igyk (

• fldaj r;a lsÍu i|yd je,s ;dmlhla wjYH jkafka uka oe hs meyeÈ,s lrkak'
• ksje/È m%;sM, ,eîu i|yd mÍlaIKh lsÍfï § .; hq;= mQ¾fjdamdh ljf¾ o@
• c, ksheÈfha WIaK;ajh 105 - 130 0C w;r mj;ajd .; hq;af;a wehs@
• úúO c, ksheÈj, uq`M øú; >k øjH m%udK ^TDS w.h& ii|kak'
• c, ksheÈh 105 - 130 0C WIaK;ajhlg r;a lsÍfï § ish¨ c,h jdIamSlrKh ù"

>k wjfYaI muKla b;sß fõ'

• c, ksheÈfha TDS w.h } 


