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o¾Yl lsysmhlg wod< o;a;  
 

o¾Ylh my< j¾Kh by< j¾Kh 𝒑𝑲𝒊 𝒑𝑯 mrdih 

;hsfuda,a íÆ  r;= ly 1.7 1.2-2.8 

fn%dafuda*Sfkda,a í¨  ly ks,a 4.1 3.0-4.6 

fu;s,a Tf¾kaÊ  r;= ly 3.7 3.1-4.4 

fn%dfudfl%dfid,a .%Ska  ly ks,a 4.9 3.8-5.4 

fu;s,a frâ  r;= ly 5.0 4.2-6.3 

fn%dfudfl%dfid,a m¾m,a  ly oï 6.4 5.2-6.8 

,sÜuia  r;= ks,a 6.8 5.0-8.0 

fn%dafuda;hsfuda,a í¨  ly ks,a 7.1 6.0-7.6 

*Sfkda,a frâ  r;= r;= 8.0 6.8-8.4 

fl%dfida,a frâ  ly r;= 8.3 7.3-8.8 

msfkdama;e,Ska  wj¾K r;=/frdai 9.6 8.3-10 

we,sidßka fhf,da  wj¾K ly 11.0 10-12 

 
  

ìhqfrÜgqj  

wkqudmk 
ma,dial=j   
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wkqudmk  

wkqudmk ma,dial=jg wkqudmkh lrk wï,h fyda NIauh kshñ; mßudjla fhdohs.  
túg wfkla ødjKh ìhqfrÜgqjla u.ska tl;= lsßu wkqudmkfhaoS mßudñ;sl úYaf,aIKh isÿ flf¾.  
 
iul;d ,laIHh − m%;sl%shdj iïmQ¾K jk wjia:dj iul;d ,laIHh f,i ye|skafõ'  
fuu iul;d ,laIHh ndysrj y÷kd.ekSug, tkï ma,dial=fõ we;s ix>glh yßhgu m%;sl%shd ù wjika jk 
wjia:dj y÷kd.ekSug o¾Yl Ndú;d lrhs.    
 

o¾Yl (𝐈𝐧𝐝𝐢𝐜𝐚𝐭𝐨𝐫𝐬) 
• lsishï 𝑝𝐻 w.hlg jvd my< § tla j¾Khla o" fjk;a lsishï 𝑝𝐻 w.hlg jvd by< § fjk;a j¾Khla 

o fmkajk øjHh wï,-Niau o¾Yl f,i yÿkajhs' 
• ´kE u wï,-Niau o¾Ylhla ÿn, wï,hla fyda ÿn, Niauhla fyda fõ' 
• wï, Niau o¾Ylh f,i yeisfrk my; iu;=,s;;dfõ mj;sk 𝐻𝐼𝑛 ÿn, wï,h i,lkak' 

𝐻𝐼𝑛(𝑎𝑞) + 𝐻2𝑂(𝑙) ⇌ 𝐻3
+𝑂(𝑎𝑞) + 𝐼𝑛(𝑎𝑞)

−  

 
 
 
 
 
 
 
 
 

o¾Ylhl 𝒑𝑯 mrdih  
wï,-Niau o¾Ylhl tys wdï,sl j¾Kh(my< j¾Kh) fmkajk by<u 𝑝𝐻 w.h;a, tys NdIañl j¾Kh(by< 
j¾Kh) fmkajk my<u 𝑝𝐻 w.h;a hk wka;rh mrdih f,i y÷kajkq ,efí. 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 

o¾Ylhl 𝑝𝐻 mrdih ffioaOdka;slj   
wï, Niau o¾Ylh f,i yeisfrk my; iu;=,s;;dfõ mj;sk 𝐻𝐼𝑛 ÿn, wï,h i,lkak' 

𝐻𝐼𝑛(𝑎𝑞) + 𝐻2𝑂(𝑙) ⇌ 𝐻3
+𝑂(𝑎𝑞) + 𝐼𝑛(𝑎𝑞)

−  

 
 
 
 
 
 
 
 
 
 

𝑝𝐻 w.h 
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[𝐼𝑛(𝑎𝑞)
− ] = [𝐻𝐼𝑛(𝑎𝑞)] úg,  

•  

•  

•  

 
[𝐻𝐼𝑛(𝑎𝑞)]

[𝐼𝑛(𝑎𝑞)
− ]

= 10 úg,  

•  

[𝐼𝑛(𝑎𝑞)
− ]

[𝐻𝐼𝑛(𝑎𝑞)]
= 10 úg,  

•  

 

  

 

 

 

 

 

 

wï, NIau wkqudmk  
1. m%N, wï, − m%N, NIau wkqudmk  
2. m%N, wï, − ÿn, NIau wkqudmk  
3. ÿn, wï, − m%N, NIau wkqudmk  
4. ÿn, wï, − ÿn, NIau wkqudmk  

m%N, wï, − m%N, NIau wkqudmk  

idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝑁𝑎𝑂𝐻 ødjK 25 𝑐𝑚3 la idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 u.ska wkqudmkh lrk 
wjia:dj i,luq.   

i. wdrïNl 𝑝𝐻 w.h  
 
 
 

ii. wï,h 15 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 
 
 

 
 
 
 

iii. wï,h 24 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 

 
 
 
 
 
 

iv. wï,h 25 𝑐𝑚3 la tl;= jq miq(iul;d ,laIHfhaoS) 𝑝𝐻 w.h 
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v. wï,h 26 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 

 
 
 
 
 

vi. wï,h 50 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

fhosh yels o¾Yl 

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

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Homework 01: 

𝑝𝐻 w.h 

tl;= l, mßudj  
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idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 ødjK 25 𝑐𝑚3 la idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝑁𝑎𝑂𝐻 u.ska wkqudmkh lrk 
wjia:dj i|yd 𝑝𝐻 jl%h f.dv kxjkak.  

m%N, wï, − ÿn, NIau wkqudmk  

idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝑁𝐻4𝑂𝐻 ødjK 25 𝑐𝑚3 la idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 u.ska wkqudmkh lrk 
wjia:dj i,luq.   

fuu WIaK;ajfhaoS 𝐾𝑏(𝑁𝐻4𝑂𝐻 ) = 1.8 × 10−5 𝑚𝑜𝑙 𝑑𝑚−3, 𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6   
 

i. wdrïNl 𝑝𝐻 w.h  
 
 
 
 
 
 
 
 

ii. wï,h 15 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 
 
 

 
 
 
 
 
 

iii. wï,h 24 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 

 
 
 
 
 
 
 
 

iv. wï,h 25 𝑐𝑚3 la tl;= jq miq(iul;d ,laIHfhaoS) 𝑝𝐻 w.h 
 
 
 
 
 
 
 
 
 

v. wï,h 26 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 
 
 
 
 
 
 
 
 

vi. wï,h 50 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 
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fhosh yels o¾Yl 

 

 

 

Homework 02: 

idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 ødjK 25 𝑐𝑚3 la idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝑁𝐻4𝑂𝐻 u.ska wkqudmkh lrk 

wjia:dj i|yd 𝑝𝐻 jl%h f.dv kxjkak.  

fuu WIaK;ajfhaoS 𝐾𝑏(𝑁𝐻4𝑂𝐻 ) = 1.8 × 10−5 𝑚𝑜𝑙 𝑑𝑚−3, 𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6   
 
 
 
ÿn, wï, − m%N, NIau wkqudmk  
idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝑁𝑎𝑂𝐻 ødjK 25 𝑐𝑚3 la idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐶𝐻3𝐶𝑂𝑂𝐻 u.ska wkqudmkh 
lrk wjia:dj i,luq.   

fuu WIaK;ajfhaoS 𝐾𝑎(𝐶𝐻3𝐶𝑂𝑂𝐻 ) = 1.8 × 10−5 𝑚𝑜𝑙 𝑑𝑚−3, 𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6   
 

i. wdrïNl 𝑝𝐻 w.h  
 
 
 
 
 
 
 

ii. wï,h 15 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 
 
 

𝑝𝐻 w.h 

tl;= l, mßudj  



 

            8 | P a g e        Physical 
 

 
 
 
 

iii. wï,h 24 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 

 
 
 
 
 
 
 

iv. wï,h 25 𝑐𝑚3 la tl;= jq miq(iul;d ,laIHfhaoS) 𝑝𝐻 w.h 
 
 
 
 
 
 
 
 
 

v. wï,h 26 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 
 
 
 
 
 
 
 

vi. wï,h 50 𝑐𝑚3 la tl;= jq miq 𝑝𝐻 w.h 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝑝𝐻 w.h 

tl;= l, mßudj  
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fhosh yels o¾Yl 

 
Homework 03: 

idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐶𝐻3𝐶𝑂𝑂𝐻 ødjK 25 𝑐𝑚3 la idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝑁𝑎𝑂𝐻 u.ska wkqudmkh 

lrk wjia:dj i|yd 𝑝𝐻 jl%h f.dv kxjkak.  

fuu WIaK;ajfhaoS 𝐾𝑎(𝐶𝐻3𝐶𝑂𝑂𝐻 ) = 1.8 × 10−5 𝑚𝑜𝑙 𝑑𝑚−3, 𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6    
 
ÿn, wï, − m%N, NIau wkqudmk  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

fhosh yels o¾Yl 

 
 
 
𝑵𝒂𝟐𝑪𝑶𝟑 yd 𝑯𝑪𝒍 w;r wkqudkh 
m%Odk wdldr folla idlÉPd l, yel.  

i. NIauh wkqudmk ma,dial=fõ we;s úg  

 
 
 
 
 
 
 
 
 

ii. wï,h wkqudmk ma,dial=fõ we;s úg  

 
 
 
 
 
 
 
 

𝑝𝐻 w.h 

tl;= l, mßudj  



 

            10 | P a g e        Physical 
 

idkaøKh 0.05 𝑚𝑜𝑙 𝑑𝑚−3 jk  𝑁𝑎2𝐶𝑂3 ødjK 25 𝑐𝑚3 la idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 u.ska wkqudmkh 
lrk wjia:dj i|yd 𝑝𝐻 jl%h f.dv kxjkak.  
fuu WIaK;ajfhaoS 𝐾𝑎1

(𝐻2𝐶𝑂3 ) = 4.3 × 10−7 𝑚𝑜𝑙 𝑑𝑚−3, 𝐾𝑎1
(𝐻2𝐶𝑂3 ) = 4.7 × 10−11 𝑚𝑜𝑙 𝑑𝑚−3,   

𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6    
wka; ,laI .Kkh lsßu. 
 
 
 
 
 
 

m<uq wka; ,laIfhaoS 𝑝𝐻 .Kkh lsßu. 

 

 

 

 

 

 

 

 

 

 

 

fojk wka; ,laIfhaoS 𝑝𝐻 .Kkh lsßu. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝑝𝐻 w.h 



 

            11 | P a g e        Physical 
 

 
 
 
 
 
 

1. idkaøKh 0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 ødjK 25 𝑐𝑚3 la idkaøKh 0.2 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐶𝐻3𝑁𝐻2 u.ska 
wkqudmkh lrhs.  

a. wï,h 10 𝑐𝑚3 la tl;= jq miq ødjKfha 𝑝𝐻 w.h 

b. wï,h 25 𝑐𝑚3 la tl;= jq miq ødjKfha 𝑝𝐻 w.h 

c. wï,h 35 𝑐𝑚3 la tl;= jq miq ødjKfha 𝑝𝐻 w.h .Kkh lrkak.  

fuu WIaK;ajfhaoS 𝐾𝑏(𝐶𝐻3𝑁𝐻2 ) = 4.5 × 10−4 𝑚𝑜𝑙 𝑑𝑚−3,   𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6  
 

2. 𝑀𝐶𝑂3 f,day ldnfkaghg jeämqr ;kql 𝐻𝐶𝑙 tl;= lr ,efnk ødjKh c,Sh 𝑁𝑎𝑂𝐻 iuÕ 
m%;Hdkqudmkfhka ldnfkagfha ujq,sl ialkaOh ks¾Kh lrhs.  

tla;rd mÍlaIKhloS ldnfkagfha ialkaOh 0.1022 𝑔 jk idïm,hlg idkaøKh 0.08 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 

20 𝑐𝑚3 la tl;= lrhs. fuu m%;sl%shdj wjidkfha jeämqr we;s 𝐻𝐶𝑙 fidhd.ekSu i|yd idkaøKh 
0.1 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝑁𝑎𝑂𝐻 iuÕ wkqudmkh l, úg jehjq NIau mßudj 5.64 𝑐𝑚3 úh. ldnfkagfha ujq,sl 
ialkaOh fidhkak. 

 
3. 𝐻𝐴 ÿn, wï,fhka 0.2 𝑔 la c,h hï mßudjl oshlr ,efnk ødjKh idkaøKh 0.4 𝑚𝑜𝑙 𝑑𝑚−3 jk 

𝑁𝑎𝑂𝐻 u.ska wkqudmkh l, úg iul;d ,laIfha mßudj 12.5 𝑐𝑚3 úh. tfiau NIaufhka 10 𝑐𝑚3 la tla 

l, úg ødjKfha 𝑝𝐻 w.h 4.69 úh.  
a. 𝐻𝐴 ujq,sl ialkaOh .Kkh lrkak.  
b. fuu WIaK;ajfhaoS 𝐻𝐴 yS 𝐾𝑎 fidhkak.  
c. iul;d ,laIfha 𝑝𝐻 w.h fidhkak. fuu WIaK;ajfhaoS 𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6 
d. NIauh hï mßudjla tla l, miq ødjKfha 𝐻3

+𝑂 idkaøkfhka wï,fha 𝐾𝑎 ,efí. fuu mßudj 

olajd, tfia jkafka ukaoehs myokak.   
 

4. 𝑁𝐻3 ÿn, NIaufhka 25 𝑐𝑚3 la idkaøKh 0.25 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 u.ska wkqudmkh l, úg iul;d 

,laIfha mßudj 37.5 𝑐𝑚3 úh.  
a. 𝑁𝐻3 yS idkaøKh .Kkh lrkak.  
b. iul;d ,laIfha 𝑝𝐻 w.h fidhkak.  

fuu WIaK;ajfhaoS 𝐾𝑏(𝑁𝐻3 ) = 1.8 × 10−5 𝑚𝑜𝑙 𝑑𝑚−3,   𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6 
c. fuu wkqudmkh i|yd WÑ; o¾Ylhla f;darkak.   

 
5. 𝑁𝑎𝐻𝐶𝑂3 0.278 𝑔 la c,h 25 𝑐𝑚3 mßudjl oshlr ,efnk ødjKh 𝑁𝑎𝑂𝐻 u.ska wkqudmkh l, úg 

iul;d ,laIfha mßudj 22.5 𝑐𝑚3 úh.  
a. 𝑁𝑎𝑂𝐻 yS idkaøKh .Kkh lrkak.  

b. iul;d ,laIfha 𝑝𝐻 w.h fidhkak.  
fuu WIaK;ajfhaoS 𝐾𝑎(𝐻𝐶𝑂3

− ) = 5 × 10−11 𝑚𝑜𝑙 𝑑𝑚−3,   𝐾𝑤 = 1 × 10−14 𝑚𝑜𝑙2 𝑑𝑚−6 
c. fuu wkqudmkh i|yd WÑ; o¾Ylhla f;darkak.   

 
6. 𝑁𝑎2𝐶𝑂3 yd 𝑁𝑎𝐻𝐶𝑂3 wka;¾.; ødjkhl 25 𝑐𝑚3 la o¾Ylh f,i msfkdama;e,Ska fhdod idkaøKh  

0.24 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 ødjkfhka wkqudmkh l, úg wka; ,laI mßudj 5.675 𝑐𝑚3 úh. by; 

wkqudmkfhka ,efnk ødjkh o¾Ylh f,i fu;s,a Tf¾kaÊ fhdod idkaøKh 0.12 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 
ødjkfhka wkqudmkh l, úg wka; ,laI mßudj 39.75 𝑐𝑚3 úh. wdrïNl ødjK 500 𝑐𝑚3 la ;=, we;s 
𝑁𝑎2𝐶𝑂3 yd 𝑁𝑎𝐻𝐶𝑂3 ialkaO fidhkak. (𝑁𝑎 = 23, 𝑂 = 16, 𝐶 = 12, 𝐻 = 1) 
 

7. 𝑁𝑎2𝐶𝑂3 yd 𝑁𝑎𝐻𝐶𝑂3 wka;¾.; 3.25 𝑔 la c,fha oshlr mßudj 500 𝑐𝑚3 jk ødjKhla iod .kS. fuu 

ødjKfhka 25 𝑐𝑚3la o¾Ylh f,i fu;s,a Tf¾kaÊ fhdod idkaøKh 0.2 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 ødjkfhka 
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wkqudmkh l, úg wka; ,laI mßudj 12.5 𝑐𝑚3 úh. wdrïNl ødjK 500 𝑐𝑚3 la ;=, we;s 𝑁𝑎2𝐶𝑂3 yd 
𝑁𝑎𝐻𝐶𝑂3 ialkaO fidhkak. (𝑁𝑎 = 23, 𝑂 = 16, 𝐶 = 12, 𝐻 = 1)  
 

8. 𝑁𝑎2𝐶𝑂3 yd 𝑁𝑎𝑂𝐻 wka;¾.; ødjkhl 25 𝑐𝑚3 la o¾Ylh f,i msfkdama;e,Ska fhdod idkaøKh  
0.12 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 ødjkfhka wkqudmkh l, úg wka; ,laI mßudj 18 𝑐𝑚3 úh. by; 

wkqudmkhu o¾Ylh f,i fu;s,a Tf¾kaÊ fhdod l, úg wka; ,laI mßudj 23.2 𝑐𝑚3 úh. wdrïNl 

ødjK 25 𝑐𝑚3 la ;=, we;s 𝑁𝑎2𝐶𝑂3 yd 𝑁𝑎𝑂𝐻 ialkaO fidhkak. (𝑁𝑎 = 23, 𝑂 = 16, 𝐶 = 12, 𝐻 = 1)  
9. 𝑁𝑎2𝐶𝑂3 yd 𝑁𝑎𝑂𝐻 wka;¾.; ñY%Khlg isÿ l, my; l%shdj,s i,lkak tu.ska ñY%Kfha we;s 𝑁𝑎2𝐶𝑂3 

yd 𝑁𝑎𝑂𝐻 ialkaO m%;sY; fidhkak. (𝑁𝑎 = 23, 𝑂 = 16, 𝐶 = 12, 𝐻 = 1) 

a. ñY%Kfha 20.05 𝑔 la c,fha oshlr mßudj 500 𝑐𝑚3 jk ødjKhla iod .kS. fuu ødjKfhka 

25 𝑐𝑚3la o¾Ylh f,i msfkdama;e,Ska fhdod idkaøKh 1.58 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙 ødjkfhka 

wkqudmkh l, úg wka; ,laI mßudj 15 𝑐𝑚3 úh. 

b. uq,a ødjKfhka ;j;a 25 𝑐𝑚3 lg tl;= lr wjlafIamh bj;a lr fmrkh o¾Ylh f,i 

msfkdama;e,Ska fhdod by; 𝐻𝐶𝑙 ødjkfhka wkqudmkh l, úg wka; ,laI mßudj 14.5 𝑐𝑚3 úh. 

 

 

 

 

 

 

 

 


