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 çLrkouk 

 ;gk¡ ge Lih'kht ds lkE;ksa] tks vk;fud çd`fr ds gaS] dk v/;;u djrs gaSA lkekU;r% H+ rFkk OH– vk;uksa dh lkUnzrk 

egRoiw.kZ gksrh gSA vo{ksi cukus okys vk;uksa dh lkUnzrk dk Hkh voyksdu fd;k tkrk gS D;ksafd leku&leku dks 

?kksyrk gS] bu vk;uksa ds mRiknu ds fy, foyk;d /kqzoh; gksuk pkfg;sA ;g lkekU;r% ty gksrk gSA  

Table-1 

 

(A) vEy&{kkj fl)kar 
 vkjsfu;l fl)kar % 

D1 : vkjsfu;l vEy % os inkFkZ tks fd ty esa foy; djus ij H+ vk;u nsrs gSaA (H+ - nkrk)  

 mnk- HCl, H2SO4, CH3COOH bR;kfnA 
 

Table-2    

 
  H3BO3 vkjsfu;l vEy ugh gSA 

  H+ vk;u ty esa vR;f/kd ty;ksftr gksrs gSa (H3O+, H5O2
+, H7O3

+ ds :i esa) rFkk mPp vkos'k ?kuRo 

 j[krs gSaA 

  Bksl HClO4 dh lajpuk dk v/;;u X-fdj.kksa ls djus ij ik;k x;k fd ;g H3O+ vkSj ClO4
– ls feydj 

 cuk gksrk gSA 

   HClO4 + H2O  H3O+ + ClO4
–  
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Figure-1  ;    ;    

D2 : vkjsfu;l {kkj :  dksbZ inkFkZ tks ty esa OH¯ (gkbMªkWfDly) vk;u nsrk gSA (OH¯ - nkrk) 

Table-3   

 

  

  OH– vk;u Hkh buds tyh; :i H3O2¯, H7O4¯, H5O3¯ esa jgrk gSA 

  vk/kqfud vkorZ lkj.kh ds izFke oxZ ds rRo (Li ds vfrfjDr) izcy {kkj cukrs gSaA 

  vfoys; gkbMªksDlkbM - tSls Fe(OH)3, Mg(OH)2, Cr(OH)3.  
 

 czksULVsM&ykSjh ladYiuk ¼la;qXeh vEy&{kkj ladYiuk@çksVksuh ladYiuk½ 

D3 : vEy % og inkFkZ] tks fd izksVksu (H+) nku djrs gSa] czksULVsM vEy gksrs gaSA ¼H+ nkrk½ 

D4 : {kkj % og inkFkZ] tks fd izksVksu (H+) xzg.k djrs gSa] czksULVsM {kkj gksrs gaSA ¼H+ xzkgh½ 
 

 la;qXeh vEy&{kkj ;qXe % ,d izk:fid vEy {kkj vfHkfØ;k esa 
 

  HX + B  X– + HB+ 

   

 vxz vfHkfØ;k –  ;gk¡ HX izksVksu nsus okyk gS] vr% vEy gSA HB izksVksu ysus okyk gS] vr% {kkj gSA 

 i'p vfHkfØ;k  –  ;gk¡ HB+ izksVksu nsus okyk gSA vr% vEy gSA X–  izksVksu ysus okyk gSA vr% {kkj gSA  

  vEy   {kkj  la;qXeh vEy    la;qXeh {kkj 
  HCl        +  H2O        H3O+  +       Cl¯ 
 

  HSO4
–       +  NH3        NH4

+   +       SO4
–2
 

 

  [Fe(H2O)6]3+  +  H2O       H3O+  +       [Fe(H2O)5 (OH)]2+ 
 

  la;qXeh vEy - {kkj ;qXe esa dsoy ,d izksVksu dk vUrj gksrk gS A  

  izcy vEy dk la;qXeh {kkj nqcZy gksxk] bldks çcy fo|qr vi?kV~; ds :i esa bl çdkj le>k ldrs gS fd 

 lkE; ml vkSj xfr djsxkA tgk¡ ;g fo;kstu :i esa gSA 

   nqcZy vEy@{kkj] nqcZy la;qXeh {kkj@vEy Hkh j[ksxs D;kasfd nqcZy oS?kqr vi?kV~; vfo;ksftr :i esa jgus dh 

 ço`fr j[krk gSA 

   vfHkfØ;k lnSo çcy vEy ls nqcZy vEy ;k çcy {kkj ls nqcZy {kkj dh vksj xfr djsxhA 
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Table-4  dqN vEy&{kkj la;qXeh ;qXe  

            
 

 fVIi.kh : cgqçksfVd vEyksa esa ckn okys H+ dks fu"dkflr djus dh ço`fr ?kVrh gSA 

 mnk % vEyh; lkeF;Z dk Øe %  H3PO4 > H2PO4
– > HPO4

2–.   

 

D5 : mHk;/kehZ@mHk;çksfVd Lih'kht % ,slh Lih'kht tks vEy rFkk {kkj nksuksa dh rjg O;ogkj dj ldrh gSA mnk- H2O, 

NH3.  
 

 HCl + H2O  H3O+ + Cl– ({kkj ds leku O;ogkj djus okyk H2O)  

 NH3 + H2O  4NH


 + –OH   (vEy ds leku O;ogkj djus okyk H2O ; {kkj ds leku O;ogkj djus okyk NH3) 

 NH3 + CH3
–  NH2

–  + CH4  (vEy ds leku O;ogkj djus okyk NH3)   

 

 yqbZl ladYiuk ¼bysDVªkWfud ladYiuk½ %  

D6 : yqbZl vEy % ,d vEy og v.kq@vk;u gS] tks ,d bysDVªkWu ;qXe xzg.k dj milgla;ksth cU/k cuk ldrk gSA  

 vEy   bysDVªkWu ;qXe nkrkA     vEy   bysDVªkWu ;qXe xzkghA 

 mnk- bysDVªkWu U;wurk j[kus okys v.kq ¼bysDVªkWu U;wu ;kSfxd½  : BF3, AlCl3, H3BO3, BeCl2 

  /kuk;u       : H+, Fe3+, Na+ 

  fjDr d{kd okys v.kq      : SiCl4, SO2 
 

D7 : yqbZl {kkj % ,d {kkj og v.kq@vk;u gS tks ,dkdh bysDVªkWu ;qXe nku dj ldrk gSA 

         {kkj  bysDVªkWu ;qXe xzkghA    {kkj   bysDVªkWu ;qXe nkrkA 

 mnk-  ,dkdh ;qXe j[kus okys v.kq ¼fyxs.M½   : 
. .

3NH  , 
..

2 ..
H O  , 

..

3 ..
CH OH   

  vk;u : X–, CN–, OH–.  

 fVIi.khs :   

 ;gk¡ cksfjd vEy [vFkkZr~ B(OH)3] ,dkdh ;qXe xzg.k djrk gSA vr% ;g yqbZl vEy gSA 
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mnk--1. dkSulh fn'kk esa fuEu lkE; esa  I rFkk II vxzlj gksxsa\ 

 I : H2SO4 (aq) + NH3 (aq)  NH4
+ (aq) + HSO4

– (aq)  

 II : HCO3
– (aq) + SO4

2– (aq)  HSO4
– (aq) + CO3

2– (aq)  

 (A) I vxz rFkk II i'p (B) I i'p rFkk II vxz (C) nksuksa vxz  (D) nksuksa i'p 

gy-   lkE; çcy ¼vEy@{kkj½ ls nqcZy ¼vEy@{kkj½ dh vksj vxzlj gksxkA 

 I :    

 ;gk¡] vfHkfØ;k esa vEyh; lkeF;Z 2 vEyksa esa rqyuk djds çkIr dh tkrh gS rFkk {kkjh; lkeF;Z dsoy mlh vfHkfØ;k 

esa 2 {kkjksa esa rqyuk djds çkIr dh tkrh gSA  

 II :         Ans. (A)  

 

mnk--2. nh x;h vfHkfØ;k ds fy, lR; (T)  rFkk vlR; (F) dFku igpkfu;sA 

 C2H5 NH2 + HI  (C2H5NH3)

 S1 : HI czksUlVsM {kkj gSA    S2 : HI czksUlVsM vEy gSA 

 S3 : HI vkjsfu;l vEy gSA    S4 : HI yqbZl vEy gSA 

 S5 : HI vkjsfu;l {kkj gSA    S6 : HI yqbZl {kkj gSA 

 (A) T F F F T T  (B) F T T T F F   (C) F T T F F F  (D) T F F F T F  

gy- HI mijksDr vfHkfØ;k esa H+ nku djrk gSA vr% ;g vkjsfu;l vEy rFkk czksUlVsM vEy ds leku O;ogkj djrk gSA 

Ans.  (C) 
 

mnk--3. mijksDr ç'u esa lR; (T) rFkk vlR; (F) dFkuksa dks igpkfu;s] ;fn çR;sd dFku esa HI, C2H5NH2 ds lkFk çfrLFkkfir 

gksrk gSA 

 (A) T F F F T T   (B) T F F F F T  (C) F F T T F F  (D) F T T T F F 

gy- yqbZl {kkj bysDVªkWu U;wu Lih'kht dks ,d ,dkdh ;qXe nku djrk gSA vkjsfu;l {kkj v.kq ls OH– fu"dkflr djrk gS] 

czksUlVsM {kkj H+ xzg.k djrk gSA         Ans. (B) 

 

mnk--4. veksfu;e vk;u gS %  

 (A) yqbZl vEy  (B) yqbZl {kkj  (C) czksUlVsM vEy  (D) czksUlVsM {kkj  

gy- NH4
+  NH3 + H+   czksUlVsM vEy       Ans. (C) 

 

mnk--5. fuEu esa ls dkSulh vfHkfØ;k esa NH3 ,d vEy ds leku O;ogkj djrk gS\ 

 (A) NH3
 + H+

  NH4
+

   (B) NH3
 + H–

  NH2
– + H2  

 (C) NH3 + HCl  NH4Cl  (D) dksbZ ugha] D;ksafd NH3 ,d {kkj gSA 

gy- vfHkfØ;k esa NH3, NH2
– esa cnyrk gSA vr% NH3 ,d çksVksu (H+) nku djrk gS rFkk blfy, ,d vEy ds leku 

O;ogkj djrk gSA          Ans. (B) 

 

mnk--6. lYQsfufyd vEy gS % 

 (A) vkjsfu;l vEy   (B) yqbZl {kkj      (C) (A) o (B) nksauksa gh ugha (D) (A) vkSj (B) nksauksa gh 
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gy-  lYQsfufyd vEy  gS] SO3H lewg] H+ nsus dh {kerk j[krk gS] vr% ;g vkjsfu;l vEy ds leku O;ogkj 

djrk gS] tcfd NH2 lewg esa ukbVªkstu ,d ,dkdh bysDVªkWu ;qXe j[krk gS tcfd –NH2 lewg dk ukbVªkstu 

,adkdh bysDVªkWu ;qXe j[krk gSA ftls fuEu çdkj çnf'kZr dj ldrs gS %  

 

Ans. (D) 

 

(B) ty ds xq.k/keZ] pH ekiØe] Lor%izksVkWfud vi?kVu 

 ty ds xq.k/keZ % 

 mHk;izksfVd  vEy o {kkj izd`fr  % vkjsfu;l rFkk czksULVsM&ykSjh fl)kUr ds vuqlkj ty] vEy ds lkFk&lkFk {kkj Hkh 

gS ysfdu yqbZl dh /kkj.kk ds vuqlkj bls dsoy {kkj ds :i esa fy;k tk ldrk gSA  

  H2O + H2O  H3O + OH– 

 'kq) ty esa [H+] = [OH–] blfy, ;g mnklhu gSA 
 

 eksyj lkUnzrk@ty dh eksyjrk %  

 eksyjrk eksyksa dh la[;k/yhVj =
1000

18

xzke@yhVj

xzke@yhVj
= 55.55 eksy@yhVj = 55.55 M  (?kuRo = 1 gm/cc yhft,½ 

 ty dk vk;fud xq.kuQy %  

 vkjsfu;l ladYiuk ds vuqlkj H2O  H+ + OH–  

 ty ds vk;fud xq.kuQy dks fuEu çdkj ifjHkkf"kr djrs gSA  

F1 : 25° ij Kw = [H+][OH–] = 10–14  (iz;ksxkRed vk¡dM+k) 

  25°C ij 'kq) ty esa gksrs gS [H+] = [OH–] = 10–7 M  

 ty dk fo;kstu Å"ek'kks"kh gksrk gS] vr% rki c<+kus ij Keq c<+rk gSA vr%] Kw rki esa o`f) ds lkFk c<+rk gS rFkk 

rki esa deh ds lkFk ?kVrk gSA 

 mnkgj.k ds fy,] 25°C ij, Kw = 1 × 10–14; 40°C ij, Kw = 2.916 × 10–14  ; 90°C ij, Kw = 10–13 

 ty dk vk;fud xq.kuQy lnSo fu;r jgrk gSaA tcfd ;g ty esa fo;ksftr gks ldrk gSA pwafd ;g ,d lkE; 

fu;rkad blfy, ;g dsoy rki ij fuHkZj djsxkA 
 

Der1 : ty ds fo;kstu dh ek=kk % 

 H2O  H+ + OH–   = 
fo;ksftr eksyk sa dh la[;k

izkjfEHkd eksyk sa dh la[;k
 = 

710

55.55





     = 1.8 × 10–9 ;k 1.8 × 10–7 % (25ºC ij½


Der2 : ty dk fo;kstu fu;rkad % 

 H2O  H+ +OH– Ka = Kb = 
2

[H ][OH ]

[H O]

 

= 
7 7

1610 10
1.8 10

55.55

 


   

 blfy, ¼25ºC ij½ ty dk pKa = ty dk pKb = – log (1.8 × 10-16) = 16 – log 1.8 = 15.74 

 pH iSekuk % 

 vEyh; lkeF;Z vFkkZr~ ty esa vEy dh H+ vFkok H3O+ nsus dh izof̀rA 

     vr% H+ vk;u nsus dh ftruh T;knk izo`fr gksxh] inkFkZ dh vEyh; lkeF;Zrk mruh gh vf/kd gksxhA 

 {kkjh; lkeF;Zrk vFkkZr~ ty esa {kkj dh OH– vk;u nsus dh izo`frA 

      vr% OH– vk;u nsus dh izo`fr ftruh T;knk gksxh] {kkjh; inkFkZ dh lkeF;Zrk mruh gh vf/kd gksxhA 
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25 C







dsoy ij

D8 : H+ vk;u dh lkUnzrk dks lksjsulu~ }kjk izLrkfor ,d lk/kkj.k iSekus ls O;Dr fd;k tk ldrk gS] ftls pH iSekuk 

dgrs gSaA pH dks H+ vk;u dh lfØ;rk ds _.kkRed y?kqxq.kd ds :i esa ifjHkkf"kr fd;k tkrk gSA 

  pH = – log 
H

a   (tgk¡ 
H

a  , H+ vk;u dh lfØ;rk gSa) 

 H+ vk;u dh lfØ;rk ruq foy;u esa eqDr H+ vk;u vFkok H3O+  vk;u dh lkUnzrk gSA 

 ty dks foyk;d ysrs gq, 25ºC ij dsUnzh; fcUnq 7 ekurs gq, pH iSekuk 0 ls 14 rd vafdr fd;k tkrk gSA 

F2 : pH = – log [H+] ;k pH = log
1

[H ]
 ;k pH = – log [H3O+] 

F3 : pOH = – log [OH–] ;k pH = log
–

1

[OH ]
 

Der3 : Kw = [H+] [OH–] = 10–14  (25°C ij) ls 
 

 nksuksa rjQ _.kkRed y?kqxq.kd ysus ij] 

  –log [H+] –log[OH–]  = – log (10–14)  = –log kw = 14 
 

  pH + pOH = pKw = 14 (25°C ij ,d tyh; foy;u ds fy,)  
 

 ;fn rkieku rFkk foyk;d ifjofrZr gks tkrs gSa] rks iSekus dk pH ijkl cny tkrh gSA mnkgj.k ds fy, 

  0 – 14   25°C ij    mnklhu fcUnq, pH = 7   

  0 –13   80°C (Kw = 10–13) ij   mnklhu fcUnq, pH = 6.5  

  pH _.kkRed vFkok > 14 gks ldrh gSaA

 vc,  pH = –log [H+] = 7 rFkk pOH = –log [OH–] = 7 ,      25°C ij ty ds fy, (ç;ksxkRed) 

  pH = 7 = pOH   mnklhu      

  pH < 7 ;k   pOH > 7  vEyh;   

  pH > 7  ;k  pOH < 7   {kkjh;  
 

 Lor%izksVkWfud vi?kVu 

D9 : HCOOH, NH3 bR;kfn dqN inkFkZ 'kq) nzo voLFkk esa fuEu izdkj ls Lor% vk;fur gksrs gq, ik, tkrs gSa % 

 2HCOOH ()  HCOO– + HCOOH2
+   

 ;g ?kVukØe Lor% vk;uu ;k Lor% izksVkWfud vi?kVu dgykrk gS rFkk blls lEcfU/kr lkE;koLFkk fu;rkad 

LoizksVkWfud vi?kVu fu;rkad dgykrk gS] tks fuEu izdkj ls ifjHkkf"kr gksrk gS & 

 Keq = [HCOO–] [HCOOH2
+]  

 

 (C) la;qXeh vEy&{kkj ;qXe ds Ka rFkk Kb esa lEcU/k 
Der4 : blfy, tyh; foy;u esa fdlh Hkh la;qXeh vEy&{kkj ;qXe (HA rFkk A–) ds fy, % 

  HA + H2O  A– + H3O– : Ka = 3[H O ][A ]

[HA]

 

 

  A– + H2O  HA + OH–  : Kb = 
[HA][OH ]

[A ]




 

 vc, Ka × Kb = Kw   pKa + pKb = pKw = 14 (25°C ij)  

 mnk- pKa (CH3COOH) + pKb (CH3COO–) = pKw = 14; pKa(NH4
+) + pKb(NH3) = pKw = 14   

 fo;kstu dh dksfV() 

  tc ,d foyk;d ¼ty½ esa ,d oS|qr vi?kV~; dks ?kksyk tkrk gS] rks ;g Lor% gh vk;uksa esa fo;ksftr gks 

 tkrk gSA 

  ;g ;k rks vkaf'kd :i ls (< 1 ) ;k dHkh&dHkh iw.kZr;k ( 1) fo;ksftr gksrk gSA 

  mnk-  NaCl + aq  Na+ (aq) + Cl– (aq)   (1) 

   CH3COOH + aq  CH3COO– (aq) + H+  (aq) (< 1) 
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D10 : ,d oS|qr vi?kV~; ds fo;kstu dh ek=kk () oS|qr vi?kV~; ds 1 eksy dk og izHkkt gS tks fd nh xbZ ifjfLFkfr;ksa ij 

fo;ksftr gks tkrk gSA 

F4 :   =  
fo;ks ftr eksyk s dh la[;k

izkjEHk e sa fy, x;s eksyk sa dh la[;k




  dk eku fuEu ij fuHkZj djrk gS & 

(a) oS|qr vi?kV~; dh izd`fr% izcy oS|qr vi?kV; iw.kZr% (= 1) fo;ksftr gks tkrs gaS tcfd nqcZy oS|qr vi?kV~; vkaf'kd 

:i ls fo;ksftr gksrs gSaA (< 1) 

(b) foyk;d dh izd`fr% og foyk;d] ftlds fy, mPp ijkoS|qrkad rFkk mPp foyk;du ÅtkZ ¼ty esa ty;kstu½ gS] 

fo;kstu ds vuqdwy gksxkA ¼lkekU;r% /kqzfo; foyk;d½ 

(c) ruqrk % dqN oS|qr vi?kV~;ksa ds fy, ruqrk }kjk fo;kstu dh ek=kk esa of̀) gksrh gS ¼vkWLVokYM dk ruqrk fu;e½A 

(d) rki % rkieku c<+kus ij lkekU;r% fo;kstu dh ek=kk c<+rh gSA ¼Å"ek'kks"kh fo;kstu ds fy,½ 

(e) vU; foys; inkFkksZ dh mifLFkfr% fdlh vU; inkFkZ dh mifLFkfr nwljs foys; inkFkZ dh fo;kstu dh ek=kk izHkkfor dj 

ldrh gSA lk/kkj.kr% le vk;u dh mifLFkfr esa nqcZy oS|qr vi?kV~; ds fo;kstu dh ek=kk ?kVrhs gSA ¼levk;u 

izHkko½  
 

(D) pH x.kuk % izcy vEy foy;u] izcy {kkj foy;u] nks ;k vf/kd izcy vEyksa dk feJ.k j[kus okys 

foy;u] nks ;k vf/kd izcy {kkjksa dk feJ.k j[kus okys foy;u] izcy vEy o izcy {kkj dk feJ.k 

j[kus okys foy;u 

 (a) izcy vEy foy;u % 

 (i)  ;fn lkUnzrk 10–6 M ls vf/kd gS rks 

  bl ifjfLFkfr esa ty ls fudys gq, H+ vk;u dks ux.; ekuk tk ldrk gS] 

F5 :  blfy, [H+] = izcy vEy foy;u dh ukeZyrkA  

 (ii)  ;fn lkUnzrk 10–6 M ls de gks rks] 

  bl ifjfLFkfr esa ty ls fudys H+ vk;u lkUnzrk dks ux.; ugha ekuk tk ldrk gSA 

F6 : blfy, [H+] = izcy vEy dh ukeZyrk + bl izcy vEy dh mifLFkfr esa ty ls fudys H+ vk;uksa dh lkUnzrkA 

 
mnk--7. fuEu dk pH Kkr dhft, %   

 (a) 10–3 M HNO3 foy;u   (b) 10–4 M H2SO4 foy;u (log 2 = 0.3 yhft,) 

gy (a) pH = 
3HNOlog[H ] = –log (10–3) = 3 

 (b) pH = 
2 4H SOlog[H ] = –log (2 × 10–4) = 4 – log 2 = 3.7 

 nksuksa foy;uks esa] [H+]çcy vEy ls > 10–6 M. vr% ty ls vkus okys H+ dks lfEefyr ugha fd;k tkrk gSA 

mnk--8. 25ºC ij 10–8 M HCl foy;u dk pH ifjdfyr dhft,A  (log 1.05 = 0.02 yhft,)   

gy ;gk¡] [H+]HCl = 10–8 M(< 10–6 M) vr% ty ls vkus okys H+ vk;u dks Hkh blesa lfEefyr fd;k tkrk gSA ysfdu 

 [H+]H2O ls  10–7 M levk;u çHkko ds dkj.k bl ij HCl ds H+ vk;u }kjk bl ij nkc vkjksfir gksrk gSA vr%] 

  H2O dk fo;kstu ekurs gS :  

 H2O   H+  +  OH¯ 
   10–8 + x x 
 Kw = [H+] [OH¯] 

 10–14 = x(x + 10–8)  x2 + x × 10–8 – 10–14 = 0  

 x = 
8 16 1410 10 4 x 10

2

    
= 

8 7 1
10 10 4

100

2

   

= 
8( 401 1)10

2


= 0.95 x 10–7 

 [H+] = 10.5 x 10–8 = 1.05 x 10–7M 
 pH = 7 – log 1.05 6.98 

 fVIi.kh : 10–9 M HCl ds fy, pH 7,  10–12 M HCl ds fy, pH 7 
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 (b) çcy {kkj foy;u %  

 (i)  ;fn [OH–]çcy {kkj ls 10–6 M ls vf/kd gksrk gSA  

  bl fLFkfr esa] ty ls vkus okys OH– vk;uksa dks ux.; eku ldrs gS] 

F7 :  [OH–] = çcy {kkj foy;u dh eksyjrk × OH– vk;uksa dh la[;k çfr {kkj v.kq 

 (ii)  ;fn [OH–]çcy {kkj ls  10–6 M ls de gksrk gSA   

  bl fLFkfr esa] ty ls vkus okys OH– vk;uksa dks ux.; ugha eku ldrs gS] 

F8 :  vr%] [OH–] = [OH–]çcy {kkj ls + bl çcy {kkj dh mifLFkfr esa ty ls vkus okys [OH–]   

 
mnk-9. 25ºC ij 5 × 10–6 M Ba(OH)2 foy;u dk pH D;k gksxk \ 

gy-  [OH–]çcy {kkj ls = 2(5 × 10–6) = 10–5 M  

  pH = 14 – p(OH) = 14 – (–log [OH–]) = 14–(–log 10–5) = 14 – 5 = 9  
 

mnk-10. 25ºC ij 10–7 M ds NaOH foy;u ds pH dh x.kuk dhft,A 

gy- NaOH ls izkIr [OH–] = 10–7 M 

 ty ls izkIr [OH–] = x < 10–7  M  ¼levk;u izHkko ds dkj.k) 

  H2O    OH–     +   H+  
    –              (x + 10–7)     x 
  Kw = [H+] [OH–] = 10–14 = x (x + 10–7) 
  x2 + 10–7x – 10–14 = 0  

  x = 
5 1

2


× 10–7 = 0.618 × 10–7 M = [H+]   ( 5 = 2.236) 

  pH = 7.21 
 

 vEy@{kkj feJ.kksa dk pH:  

(A) nks izcy vEyksa ds feJ.k dk pH : 

 ;fn H+] lkUnzrk [H+]1 ;qDr ,d izcy vEy foy;u ds  V1 vk;ru dks H+] lkUnzrk [H+]2 ;qDr vU; izcy vEy 

foy;u ds  V2  vk;ru ds lkFk feykrs gSa rc  

 - foy;u ls vkus okys H+ vk;uksa ds eksy = M1V1 

 - foy;u ls vkus okys H+ vk;uksa ds eksy = M2 V2  
 

 ;fn H+ vk;u lkUnzrk [H+]f gS rFkk vfUre vk;ru Vf (= V1 + V2) gS] rc :  

  [H+]fVf = [H+]1 V1 + [H+]2 V2  

 [buesa ls fdlh Hkh vEy dk fo;kstu lkE; ifjofrZr ugha gksxk D;ksafd nksuksa izcy vEy gS ]  

F9 :  [H+]f = 1 1 2 2

1 2

[H ] V [H ] V

V V

 


 

(B) nks izcy {kkjksaa ds feJ.k dk pH : 

 mijksDr x.kuk ds leku,  

F10 :  [OH–]f = 
– –

1 1 2 2

1 2

[OH ] V [OH ] V

V V




   rFkk [H+]f = 

14

–
f

10

[OH ]



   

 

mnk-11.  (400 ml, 
1

200
M H2SO4) + (400 ml, 

1

100
M HCl) + (200 ml ty) ds feJ.k dk pH ifjdfyr dhft,A  

 yhft, log 2 = 0.3  

gy-  [H+]1V1 =
1 400 4

100 1000 1000
  ,  [H+]2 V2 =

4

1000
, ty ls izkIr H+ vk;uksa dks ux.; eku ldrs gSa  

  [H+]1V1+ [H+]2V2 = 8 × 10–3 rFkk Vf = 0.4 + 0.4 + 0.2 = 1L   
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   [H+]f = 
38 10

1


= 8 × 10–3 M   pH = 3 – log 8 = 2.1  

 

mnk-12. 10–5 M NaOH ds 500 ml dks 2.5 x 10–5 M  Ba(OH)2 dks 500 ml ds lkFk fefJr fd;k tkrk gSA ifj.kkeh foy;u 

esa 99 L ty feyk;k tkrk gS vfUre foy;u dk pH ifjdfyr dhft,A yhft, log 0.303 = –0.52.  

gy- [OH–]f  
5 5(500 10 ) (500 2 2.5 10 )

1000

     
 = 3 × 10–5 M  

 Vi = 1 L rFkk Vf = 100 L  

 ifj.kkeh foy;u esa [OH–] ds eksyksa dh la[;k = vfUre foy;u esa  [OH–] foy;u ds eksyksa dh la[;k  

  3 × 10–5 = [OH–]f × 100  

    [OH–]f =  3 × 10–7 M (< 10–6 M)  

 vr%, H2O ls vkus okys OH– vk;u dks Hkh ekuuk pkfg,A  

  H2O     H+ +      OH–  

    x (x + 3 × 10–7)  

  Kw = x (x + 3 × 10–7) = 10–14  

   x = 
13 3

2

 
  
 

× 10–7 M = [H+]  

 vr%,  pH = 7 – log 0.303 = 7.52  

 

(C) izcy vEy rFkk izcy {kkj ds feJ.k dk pH :  

  vEy&{kkj mnklhuhdj.k vfHkfØ;k gksxhA  

  foy;u vEyh; ;k {kkjh; gksxk ;g vkf/kD; esa fy;s x;s ?kVd ij fuHkZj djrk gSA . 

Der5 : ;fn H+] lkUnzrk  [H+] ;qDr ,d izcy vEy foy;u ds V1 vk;ru dks OH–, lkUnzrk [OH–] ;qDr ,d izcy {kkj 

foy;u ds V2  vk;ru ds lkFk fefJr fd;k tkrk gS rc  

 I- foy;u ls vkus okys  H+ vk;uksa ds eksyksa dh la[;k = [H+]1V1  

 II- foy;u ls vkus okys  OH– vk;uksa ds eksyksa dh la[;k = [OH–]2 V2  

F11 :    

 

mnk-13. (400ml, 
1

200
M Ba(OH)2) + (400ml, 

1

50
M HCl) + (200ml ty) ds feJ.k esa pH dh x.kuk dhft,A  

gy- [H+] = 

1 1
400 400 2

50 200

1000

   
      

     =  4 × 10–3 M,  blfy,    pH = 3 – 2 log 2 = 2.4  
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(E) vkWLVokWYM ruqrk fl)kUr] pH x.kuk % nqcZy ,dy izksfVd vEy ds foy;u] nqcZy ,dy vEyh; {kkj 

ds foy;u  

 vkWLVokWYM dk ruqrk fu;e 

Der6 : tc ,d nqcZy oS|qr&vi?kV~; A+ B– dks ty esa ?kksyk tkrk gSa rFkk  fo;kstu dh ek=kk gks rks & 

   AB (aq)       A+ (aq) + B– (aq) 

 izkjafHkd lkUnzrk C                   0             0 

 lkE; ij lkUnzrk C(1 – )           C         C     

F12 : rks Keq = 
– 2[A ][B ] C . C C

[AB] C(1 ) (1 )

   
 

   
= nqcZy oS|qr vi?kV~; dk fo;kstu fu;rkad 

 

 (nqcZy vEy ds fy, Keq = Ka  ; nqcZy {kkj ds fy, Kb )  

F13 : ;fn 1 dh rqyuk esa  ux.; gS rks] 1 – 
 
1.  blfy, Keq = 2 C    = 

eqK

c
 

   
1

lkUnzrk
 

 tSls&tSls lkUnzrk esa o`f) gksrh gS     esa deh vkrh gSA

F14 : [A+] = [B–] = C  = eqCK ruqrk ij, C  rFkk Keq leku jgrk gS] vr% [vk;u]  rFkk vk;uksa ds eksy  

 vuUr ruqrk ij bldk vf/kdre eku] bdkbZ (1) çkIr djrk gSA ;gk¡ nqcZy oS|qr vi?kV~; Hkh çcy oS|qr vi?kV~; 

ds leku O;ogkj djuk çkjEHk djrk gSA 

Figure-2   

 

 (c) nqcZy vEy ¼eksuksizksfVd½ ds foy;u dk pH :  

  nqcZy vEy 100% fo;ksftr ugha gksrk vr% gesa vEy ds fo;kstu fLFkjkad Ka dk mi;ksx dj fo;kstu ds 

izfr'kr dh x.kuk djuh pkfg,A 

Der7 : blds fy, vkWLVokYM ds ruqrk fu;e dks dke esa ysrs gS ¼ftls ge igys gh O;qRiUu dj pqds gSaA½  

    HA   H+ + OH–   
   t = 0  C             0       0    

   t = tlkE;  C(1–)      C    C Ka = 
[H ] [OH ]

[HA]

 

 = 
2C

1




 

  ;fn < <1  1 – 1 Ka C2       = aK

C
(ekU; ;fn  < 0.1 vFkok 10%) 

F15 :  [H+] = C = C aK

C
 = aK C vr%   pH =  a

1
pK log C

2
  (ekU; ;fn  < 0.1 vFkok 10%) 

  ruqrk c<+kus ij  C     rFkk  [H+]  pH 

fVIi.kh :  ;fn aK

C
 ls izkIr 0.1 ls vf/kd gS rks f}?kkr lehdj.k (1) dks gy djrs gSa rFkk ;FkkFkZ izkIr gksrk gS  

  rc [H+] = C   rFkk vc pH ifjdfyr gks ldrh gSA 
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mnk-14.  pH dh x.kuk dhft, (a) 10–1 M CH3COOH (b) 10–3 M  CH3COOH (c) 10–6 M CH3COOH  

 fn;k x;k gS % Ka = 2 ×10–5 ; 25ºC  ij  

gy %  (a)  = aK

C
 = 

5

1

2 10

10






= 42 10   (<< 0.1)  

 blfy,, [H+] = 10–1 × 2 ×10 –2    pH = 3 –
1

2
log 2 = 2.85  Ans.  

 (b)= aK

C
= 

5

3

2 10

10






= 22 10  ( > 0.1) 

 blfy;s ge lgh x.kuk dk mi;ksx djrs gSA 

 Ka = 
2C

1



 
     2×10–5  = 

3 210

1

 


     = 13.14% 

 [H+] =  10–3 × 0.1314 =1.314 ×10–4  pH = 4 – log (1.314)  3.8  Ans. 

 (c) ;fn ux.;rk dk mi;ksx djs rc,  = 
5

6

2 10

10






= 20 (> 1; lEHko ugha )   

 blfy;s lgh x.kuk dk mi;ksx djrs gSa,  2×10–5 = 10–6  
2

1



 
     0.95 or 95%  

 [H+] = 0.95 ×10–6  = 9.5 × 10–7      pH = 7– log (9.5) = 6.022  Ans.

    cgqr de lkUnzrk ij ¼vuUr ruqrk ij½ nqcZy oS|qr vi?kV~; 100% fo;ksftr gks tkrs gSa blfy;s izcy oS|qr 

vi?kV~; dh rjg O;ogkj djrs gSaA  

  10–6 M HCl dk pH  10–6 M CH3COOH dk pH  6 

 

 nqcZy {kkj ¼,dy vEyh;½ foy;u :  

 bldh izfØ;k nqcZy ,dy izksfVd vEy ds leku gksrh gSA  

F16 :   pOH = 
1

2
 (pKb – log C)  (;fn  < 0.1 ;k 10%)  

 rFkk rc  pH = 14 – pOH 
 

 vkblksgkbfMªd foy;u % 

D11 : ;fn nks fo|qr vi?kV~;ksa ds foy;u esa le vk;uksa dh lkUnzrk nks {kkj foy;uksa B1OH rFkk B2OH dh lkUnzrk ds 

leku gS] mnkgj.k ds fy, nks vEy foy;uksa esa  H + vk;u lkUnzrk HA1 rFkk HA2 ;k OH– vk;u dh lkUnzrk gSA 

budks fefJr djus ij fo+|qr vi?kV~;ksa ¼levk;u izHkko vU; ij ,d }kjk vkjksfir ugha gksrk gSA½ ds fo;kstu dh 

ek=kk eas ifjorZu ugha gksrk gSA bl izdkj ds foy;u vkblksgkbfMªd foy;u dgykrs gSaA  

 ekuk vEy HA1 rFkk HA2 ds nks vkblksgkbfMªd foy;u gS]  C1 rFkk C2 budh lkUnzrk rFkk 1 ,oa 2 buds fo;kstu 

dh ek=kk gS] rc   

F17 : C11 = C22 (nksuksa vEyksa dh H+ lkUnzrk dks lehdj.k esa O;ofLFkr djus ij )   

 vEy rFkk {kkjksa dh vkisf{kr lkeF;Z % 

 izk;ksfxd :i ls Ka dsoy mu vEyksa dh lkeF;Z dks ifjHkkf"kr djus ds fy, iz;qDr gksrk gS tks H3O+ ls nqcZy gksrs gSa 

rFkk Kb dsoy mu {kkjksa dh lkeF;Z dks ifjHkkf"kr djus ds fy, iz;qDr gksrk gS tks OH–
 ls nqcZy gksrs gSaA nks nqcZy 

vEyksa HA1 rFkk  HA2 ds fy, blh lkUnzrk  C ij buds fo;kstu fu;rkad Øe'k% 
1aK rFkk 

2aK  gSa ge j[krs gSa :  

F18 : 1

2

a1 1

2 a2

KHA

KHA


 


dh vEy lkeF; Z

dh vEy lkeF; Z
 

 blh izdkj] leku lkUnzrk ij fdlh Hkh nqcZy {kkjksa dh vkisf{kd lkeF;Z buds fo;kstu fu;rkadksa ds oxZewy ds vuqikr 

}kjk nh tkrh gS vFkkZr~  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Ionic Equilibrium (Elementary) 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVIEQ(M) - 12 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

F19 : 1

2

b1 1

2 b2

KBOH

KBOH


 


dh {kkj lkeF; Z

dh {kkj lkeF; Z
 

 

(F)  yo.k tyvi?kVu] pH x.kuk % ,dy izksfVd vEy o ,dy vEyh; {kkj ds yo.k ds 

foy;u 

 yo.k ty&vi?kVu 
D12 : ty&vi?kVu % ty] ftlesa ty v.kq ds fo;kstu }kjk H3O+

 ;k OH– 
 mRiUu gksrs gS] ds lkFk vk;u dh vfHkfØ;k 

ty vi?kVu dgykrh gSA 

 yo.k $ ty  vEy $ {kkj 

 tc leku ek=kk ¼rqY;kad½ esa vEy rFkk {kkj feyk;s tkrs gSa rks ge ty esa dsoy yo.k dk foy;u curk gS rFkk gesa 

yo.k ds foy;u dk pH ifjdfyr djuk gksrk gSA  

 tc yo.k dks ty ds lkFk feyk;k tkrk gS] rks Bksl yo.k igys foys; gksrk gS rFkk iw.kZr;k vk;uksa esa VwV tkrk gS 

¼tc rd fd Li"Vhd`r u fd;k x;k gks½A yo.k ds vk;u] ty ds lkFk fØ;k dj ldrs gaS vFkok ugha Hkh dj ldrs 

gSaA 

 ty ds lkFk /kuk;u ges'kk H3O+ vk;u rFkk ;fn ty ds lkFk  _.kk;u dh vfHkfØ;k gks rks OH– vk;u nsrk gSA 

foy;u] vEyh;] {kkjh; vFkok mnklhu gks ldrk tks fd ty vi?kV~u dh ek=kk rFkk H3O+  rFkk OH– dh ek=kk ij 

fuHkZj djrk gSA ;fn yo.k BA  gS rc  

  BA(s)   BA(aq)   B+(aq) + A–(aq)  

  A–(aq) + H2O(l)  HA(aq) + OH–(aq)  (_.kk;fud ty&vi?kV~u) 

  B+ (aq) + 2H2O(l)  BOH (aq) + H3O+ (aq) (/kuk;fud ty&vi?kV~u) 
 

 _.kk;fud ty&vi?kV~u %  

 _.kk;u ty ds lkFk vfHkfØ;k djds {kkj ds :i esa dk;Z djrs gS rFkk ty&vi?kVu dks fuEu çdkj n'kkZ;k tk 

ldrk gS% 

  A–(aq) + H2O (l)  HA (aq) + OH– (aq) 

 fn;s x;s _.kk;u dh ty&vi?kV~u dh ek=kk blds {kkjh; lkeF;Z ij fuHkZj djrh gSA 

(a) iw.kZ ty&vi?kVu % 

 _.kk;u tks fd OH– ls vf/kd izcy {kkj gS rFkk _.kk;u ds la;qXeh vEy] H2O ls nqcZy vEy gSa os tyh; ek/;e 

esa iw.kZr;k ty&vi?kVu n'kkZrs gSaA  

 mnkgj.k ds fy, %  H– + H2O   H2 + OH–  ; NH2
– + H2O   NH3 + 

1

2
H2  

(b) lhfer ek=kk rd ty&vi?kVu % 

 _.kk;u tks OH– vk;u ls nqcZy {kkj gS rFkk muds la;qXeh vEy tks fd H2O ls izcy vEy gSa ysfdu H3O+ ls nqcZy 

vEy gSa] dks tyh; ek/;e esa lhfer ek=kk rd ty&vi?kfVr fd;k tkrk gSaA 

 mnkgj.k ds fy, %    CN– + H2O  HCN + OH– 

 vU; mnkgj.k CH3COO–, NO2
– , S2– bR;kfn gSaA 

 

(c) dksbZ ty&vi?kV~u ugha % 

 og _.kk;u] tks fd OH– ls nqcZy {kkj gksrs gSa rFkk ftuds la;qXeh vEy H2O rFkk H3O+ nksuksa ls çcy gksrs gaS] dHkh 

Hkh  ty&vi?kfV~r ugha gksrs gSaA 

 mnkgj.k ds fy, %  Cl– + H2O  HCl + OH–  

 vU; mnkgj.k esa  HSO4
– , NO3

–, ClO4
– bR;kfnA  

 

 /kuk;fud ty&vi?kV~u % 
 /kuk;u ty ds lkFk vfHkfØ;k djus ij vEy ds :i esa dk;Z djrs gS] rFkk fuEu izdkj ls ty&vi?kfVr gksrs gaS%

   B+(aq) + 2H2O(l)  BOH(aq) H3O+(aq)  
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 fn;s x;s /kuk;u ij ty&vi?kVu dh ek=kk blds vEyh; lekF;Z ij fuHkZj djrh gSA 

(a) iw.kZ ty&vi?kV~u % og /kuk;u] tks H3O+ vk;u ls izcy gksrs gSa rFkk ftuds la;qXeh {kkj H2O ls nqcZy gksrk gSa 

iw.kZ ty&vi?kV~u n'kkZrs gSaA  

 mnkgj.k ds fy, %  4PH + H2O   H3O+ + PH3  

(b) ,d lhfer ek=kk rd ty&vi?kV~u % og /kuk;u] tks H3O+ ls nqcZy vEy gSa rFkk muds la;qXeh {kkj H2O ls 

izcy gSa ysfdu OH– ls nqcZy gSa ,d lhfer ek=kk rd ty&vi?kV~u fn[kkrk gSaA  

 mnkgj.k ds fy,   NH+
4 + 2H2O  NH4OH + H3O+  

 vU; mnkgj.k esa C6H5NH3
+, CH3NH3

+ bR;kfnA  
 

(c) dksbZ ty&vi?kVu ugha % /kuk;u tks H3O+ ls nqcZy vEy gSa rFkk muds la;qXeh {kkj] H2O rFkk OH– nksuksa ls izcy gSa 

dHkh Hkh ty&vi?kV~u ugha fn[kkrs gSaA mnkgj.k ds fy, {kkjh; rFkk {kkjh; e`nk /kkrqvksa ds vk;u 

 mnkgj.k ds fy, %  Na+ + 2H2O  NaOH + H3O+  
 

 pH x.kuk % ,dy izksfVd vEy o ,dy vEyh; {kkj ds yo.k ds foy;u 

 ;gk¡ pkj izdkj ds yo.k gSa& 

 (A) izcy vEy rFkk izcy {kkj ds yo.k    (B) izcy vEy rFkk nqcZy {kkj ds yo.k 

 (C) nqcZy vEy rFkk izcy {kkj ds yo.k   (D) nqcZy vEy rFkk nqcZy {kkj ds yo.k 

 izFke izdkj ds yo.k dk ty&vi?kV~u ugha gksrk gSa rFkk 'ks"k rhu izdkj dk ty&vi?kV~u gksrk gSA  

 orZeku esa dsoy ,dy çksfVd vEy rFkk ,dy vEyh; {kkjksa dks ekuk tkrk gSA 
 

 (A) izcy vEy rFkk izcy {kkj ds yo.k % 

dksbZ Hkh vk;u ty&vi?kV~u ugha djrk gS blfy, foy;u esa dsoy ty ds vk;uu dk lkE; LFkkfir jgrk 

gSA 

  2H2O(l)   H3O+ + OH– 

  vr%] foy;u dk pH 7 gksxk ¼25ºC ij mnklhu foy;u½ 
 

 (B) izcy vEy rFkk nqcZy {kkj dk yo.k %  

  mnkgj.k, NH4Cl (NH4)2 SO4, AlCl3 gks ldrs gSaA  

   dsoy /kuk;u] ty&vi?kVu ds vUrxZr vkrs gSa rFkk foy;u izd`fr eas vEyh; gksrs gSaA  

Der8 : mnkgj.k ds fy, C lkUnzrk ds NH4Cl foy;u ds fy,  

    NH4
+ + H2O  NH4OH + H+  

  t = 0  c –     0      0   

  lkE; ij  c(1– h)      ch      ch   (h - ty&vi?kV~u dh ek=kk) 

  Kh= 4

4

[NH OH][H ]

[NH ]




= yo.k dk ty&vi?kVu fu;rkad  

  NH4OH  NH4
+ + OH– , Kb= 4

4

[NH ][OH ]

[NH OH]

 

 

  H2O   H+ + OH–,   Kw = [H+] [OH–] 
 

 mijksDr lehdj.k ls ge izkIr dj ldrs gSa 

  Kh × Kb = Kw  

  Kh = 
ch .ch

c(1 h)
 = 

2ch

(1 h)
        ...(2)               

F20 : lkekU;r%  h << 1   1 – h 1. blfy, ge izkIr dj ldrs gSa   h = hK

c
 

  [H+] = ch = hK c  = w

b

K
c

K
  
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   pH = – log [H+] = – 
1

2
 [log Kw – log Kb + log c]  

F21 :  pH =
1

2
[pKw – pKb – log c]  (ekU; ;fn h < 0.1 ;k 10%)  

fVIi.kh : (1) C tyvi?kVu nsus okys vk;uksa dh lkUnzrk gS] u fd yo.k dh lkUnzrkA 

 (2) ;fn hK

C
ls çkIr h 0.1 ls vf/kd gS rks f}?kkr lehdj.k (2) dks gy djrs gS rFkk ;FkkFkZ h çkIr gksrk gS rc]  

     [H+] = Ch rFkk vc pH dh x.kuk gks ldrh gSA 
 

 
mnk-15 ty esa 1 M ;wfj;k gkbMªksDyksjkbM foy;u ds ty vi?kVu dh ek=kk] Kh rFkk pH ifjdfyr dhft,A  

 fn;k gS % 25ºC ij ;wfj;k ds fy, Kb = 1.5 x 10–14 (ekuk ;wfj;k ,dvEyh; {kkj gSA) yhft, log 0.55 = – 0.26 
 

gy- NH2CONH3Cl (SA + WB) dk yo.k gS   

 vr%  h = 
b

Kw

K .C
= 

14

14

10

1.5 x 10 x 1




   

 ;k  h = 0.816 vr% gesa lgh lw=k mi;ksx djuk gS 

 Kh = w

b

K

K
= 

14

14

10

1.5 x 10




= 6.667 x 10–1 

 Kh = w

b

K

K
= 

2Ch

1 h
=

1

1.5
 

 1.5 h2 + h – 1 = 0   h = 0.55 
 [H+] = ch = 0.55 M 
 pH = 0.26 
 

mnk-16 0.1 M H2SO4  rFkk 0.2 M NH4OH (;k veksfu;k) ds leku vk;ru dks feykus ij çkIr vfUre foy;u ds pH dh 

x.kuk dhft,A 25º C ij NH3 dk Kb = 1.8 × 10–5  
 

gy- C = [NH4
+] = 0.1 ( vk;ru nqxquk çkIr gksrk gS] vr% lkUnzrk vk/kh gksuh pkfg,½ 

 h = hK

C
= 

14

5

10

1.8 10 0.1



 
  (< 0.1)  

  pH = 1/2 {14 – 4.74 + 1} = 
10.26

2
 = 5.13  

 

 (C) nqcZy vEy rFkk çcy {kkj ds yo.k 

  mnkgj.k esa] CH3COONa, KCN 'kkfey gSA 

Der9 :   bldh çfØ;k mijksDr fo'ys"k.k ds leku gksrh gS] nqcZy {kkj rFkk çcy vEy ds yo.k ls gesa çkIr gksxk % 

  Kh × Ka = Kw  rFkk  Kh =
ch .ch

c(1 h)
=

2ch

(1 h)
  

F22 :  vr%,   h = hK

c
 

  [OH–] = ch = hK c = w

a

K
c

K
   

    [H+] = wK

[OH ]
= w aK K

C


  

  pH = – log [H+] = – w a

1
[ log K log K log c]

2
    
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F23 :  pH = w a

1
[pK +pK +logc]

2
 (ekU; ;fn h < 0.1)  

 foy;u _.kk;u ds ty vi?kVu ds dkj.k {kkjh; çd`fr dk gksxkA 

 

 
mnk.17.  HCN dh NaOH ds lkFk vfHkfØ;k ds fy;s lkE; fu;rkad 1010  gS rc 10–3 M NaCN foy;u ds pH dh x.kuk 

dhft,A  

gy-  HCN + NaOH  H2O + NaCN  K = 1010 

  CN-  + H2O  HCN + OH-    Kh = 10–10 

   10-3 M        O        O 
  10–3 (1 – h)       10-3h    10-3h 

  Kh = 10–10 = 
3 3

3

10 h 10 h

10 (1 h)

 






   hK

h
c

  = 710  

  pH = 7 – 
1

2
log 10–10 + 

1

2
log 10–3 = 7 +  5 –

3

2
= 10.5  

 

mnk.18.  0.1 eksy CH3 COONa dks ty esa ?kksydj 100 yhVj foy;u izkIr gksrk gSA bl foy;u dk pH vkSj ty;kstu 

dh dksfV (h) dh x.kuk dhft,A ( ,lhfVd vEy dk Ka = 2 ×10-5  fn;k gS) 

gy- c = 
30.1

1 10
100

  M 

 
14

10w
h 5

a

K 10
K 5 10

K 2 10





   


    hk

h
c

 = 
10

5

5 10

2 10








= 5 ×10–3 = 0.5% 

 pH = 
1

2
 [pKw + pKa + log c] = 

1

2
 [14 + 5 – log 2 + log 10–3]  = 

1

2
[15.7]  = 7.85 

 

 (D) nqcZy vEy rFkk nqcZy {kkj ds yo.k  

  mnkgj.k esa   CH3COONH4, NH4CN. 'kkfey gSa  

Der10 :   CH3COO– + NH4
+ + H2O  CH3COOH + NH4OH 

  t = 0   c         c          0    0 

  lkE; ij  c – ch         c – ch  ch   ch 

  Kh =  3 4

3 4

[CH COOH] [NH OH]

[CH COO ] [NH ]


      .....(i) 

  CH3COOH  CH3COO– + H+,  Ka = 3

3

[CH COO ][H ]

[CH COOH]

 

            .....(ii) 

  NH4OH  NH4
+ +  OH– ,  Kb = 4

4

[NH ][OH ]

[NH OH]

 

             ......(iii) 

  H2O   H+ + OH–,    Kw = [H+] [OH–]              ......(iv) 

 blfy,,  Kh× Ka × Kb = Kw , 

  Kh = 

2
ch . ch h

c(1 h) . c(1 h) 1 h

 
  

   
 

F24 :  
 

 
 

h

h
K

1–h
 

 lehdj.k (ii) ls 

  [H+] = Ka 
3

3[CH COOH]

[CH COO ]
= Ka

ch

c(1 h)
 = Ka × 

h

1 h
= Ka × hK = Ka × w

a b

K

K K
= w a

b

K K

K


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F25 :  pH = – log [H+] =
1

2
 [pKw + pKa – pKb ] 

 ;g lw=k fdlh Hkh rki ij] fdlh Hkh h ds fy, lnSo fdlh Hkh Ka rFkk Kb ds fy, ekU; gksrk gSA  

 pH yo.k foy;u dh lkUnzrk ls Lora=k gksrh gSA 

 ;fn nqcZy vEy dk Ka   Kb  nqcZy {kkj dk] /kuk;u rFkk _.kk;u ds tyvi?kVu dh ek=kk ijLij vf/kd fudV gksrh 

gSA tc ;g ,d&nwljs dh mifLFkfr esa tyvi?kfVr gksrs gSA vr% la[;kRed fo'ys"k.k ds fy, bUgsa leku fy;k tkrk 

gSA  

 
mnk-19.  10–2 M, NH4CN foy;u dk pH rFkk tyvi?kV~u dh ek=kk dh x.kuk dhft,A 

 fn;k x;k gS % 25ºC ij HCN dk Ka = 5×10–10 rFkk NH3 dk Kb = 2×10–5. 

gy- pH = 
1

2
 [14+ pKa – pKb] = 

1

2
 [14 + 10 – log 5 – 5 + log 2 ] = 

1

2
[18.6] =9.3 

  h

h
K

1 h



= w

a b

K

K K
= 

14

10 5

10

5 10 2 10



   
= 1 

  2h = 1 

  h = 
1

2
= 0.5 

 
Table-5   

yo.k dk çdkj Kh ds fy, 

O;atd 

h ds fy, O;atd pH ds fy, O;atd 

(i) nqcZy vEy rFkk  çcy {kkj dk yo.k 
w

h

a

K
Κ

K
  hK

h
C

 
   

 

(h < 0.1) 

pH = 
1

2
 [pKw + pKa + log C] 

(ii) çcy vEy rFkk  nqcZy {kkj dk yo.k 
w

h

b

K
Κ

K
  hK

h
C

 
   

 

(h < 0.1) 

pH = 
1

2
 [pKw – pKb– log C] 

(iii) nqcZy vEy rFkk  nqcZy {kkj dk yo.k w
h

a b

K
K

K K
  h

h
(K )

1 h



 pH = 

1

2
 [pKw+ pKa– pKb] 

 

 
(A)  cQj foy;u : ifjHkk"kk rFkk fu/kkZj.k 
D13 : cQj foy;u os foy;u gS tksfd vYiek=kk esa vEy ;k {kkj feykus ij pH esa ifjorZu dk fojks/k djrs gSaA  

 bldk eryc ;g ugha gS fd pH esa ifjorZu ugha gksrk gS] ysfdu pH esa ifjorZu] foy;u tks fd cQj ugha gS dh 

rqyuk esa cgqr de gksxkA 

 ;gk¡ fofHkUu çdkj ds cQj foy;u gksrs gS % 

(i)   nqcZy vEy rFkk çcy {kkj ;qDr blds yo.k dk cQj % bls fuEu çdkj cuk;k tk ldrk gS 

 (a) nqcZy vEy foy;u rFkk çcy {kkj ;qDr blds yo.k ds foy;u dks fefJr djdsA 

 (b) nqcZy vEy foy;u rFkk mnklhuhdj.k ds fy, vko';d ek=kk dh vis{kk çcy {kkj foy;u dh de ek=kk dks 

fefJr djdsA 

 (c) nqcZy vEy ds yo.k foy;u rFkk iw.kZ vfHkfØ;k ds fy, vko';d ek=kk dh vis{kk çcy vEy foy;u dh de 

ek=kk ;qDr çcy {kkj dks fefJr djdsA 

 mnk- CH3COOH  rFkk  CH3COONa dk foy;uA  
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(ii)  nqcZy {kkj rFkk çcy vEy ;qDr blds yo.k dk cQj : bls fuEu çdkj cuk;k tk ldrk gS 

 (a) çcy {kkj foy;u rFkk çcy vEy ;qDr blds yo.k ds foy;u dks fefJr djdsA 

 (b) nqcZy {kkj foy;u rFkk mnklhuhdj.k ds fy, vko';d ek=kk dh vis{kk çcy vEy foy;u dh de ek=kk dks 

fefJr djdsA 

 (c) nqcZy {kkj ds yo.k foy;u rFkk iw.kZ vfHkfØ;k ds fy, vko';d ek=kk dh vis{kk çcy {kkj foy;u dh de ek=kk 

;qDr çcy vEy dks fefJr djdsA 

 mnk- NH4OH  rFkk  NH4Cl dk foy;uA 

(iii)  nqcZy vEy rFkk nqcZy {kkj ds yo.k dk foy;uA 

 mnk- CH3COONH4 dk foy;uA 

 

(B)  pH x.kuk % ,dy {kkjh; vEy @ ,dy vEyh; {kkj ls izkIr cQj foy;u 

Der11 : nqcZy vEy (CH3COOH ; C1 lkUnzrk) rFkk çcy {kkj (CH3COONa ; C2 _.kk;u dh lkUnzrk) ;qDr blds yo.k ds 

cQj foy;u ds pH dh x.kuk ds fy,] ge j[krs gSa % 
 

  CH3COOH  CH3COO¯   +   H+  
 t = 0   C1    C2   0  

 t = eq   C1(1 – )    C2 + C1 C1  

 Ka = 
–

3

3 2

[CH COO ] [H ]

[CH CO H]



= 2 1 1

1

(C C ) C

C (1 )

  

 
   ...(1)  

 vkisf{kd :i ls  << 1 (CH3COOH ds fo;kstu ij CH3COO–  }kjk vkjksfir levk;u çHkko ds dkj.k),  

   = a

2

K

C
     ...(2)  

    [H+] = C1 = Ka × 1

2

C

C
 

  nksuksa rjQ y?kqxq.kd ysus ij]  log [H+] = log Ka + log 
vEy

yo.k dk _.kk;u

[ ]

[ ]
 

F26 :   pH = pKa + log
yo.k dk _.kk;u

vEy

[ ]

[ ]
 

 ;g cQj dh gsUMjlu lehdj.k dgykrh gSA 

 fVIi.kh % ;fn (2) ls vkus okyk   0.1 ls vf/kd gS rc f}?kkr lehdj.k (1) dks gy djds  dk ;FkkFkZ eku ifjdfyr 

gksrk gS rFkk vc [H+] = C1.  

 nqcZy {kkj rFkk çcy vEy ;qDr blds yo.k ls cus cQj ds fy, gsUMjlu lehdj.k fuEu ds leku fn[kk;h nsrh gS %  

F27 :  pOH = pKb + log
yo.k dk /kuk;u

{kkj

[ ]

[ ]
 

 
mnk-20 xzke esa (NH4)2SO4 dh ek=kk ifjdfyr dhft,] tks pH = 9.3 dk foy;u nsus ds fy, 0.2 M NH3 ds 500 mL esa 

feykus ds fy, vko';d gksrh gSA fn;k gS % NH3 ds fy, pKb = 4.7  

gy. ;g nqcZy {kkj rFkk çcy vEy ;qDr blds yo.k ls cuk cQj foy;u gSA  dh x.kuk djus ij (O;qRifÙk ns[ksa½] bldk 

eku 0.1 ls de vkrk gSA (bls ux.; eku ldrs gS)A 

  pOH = pKb + log
[ ]

[ ]

la;Xq eh vEy

{kkj
 (;gk¡ yo.k dk /kuk;u ,d la;qXeh vEy ds leku gS) 

  4.7 = 4.7 + log
x

0.2
  x = 4[NH ] = 0.2, blfy, vko';d (NH4)2SO4 dh lkUnzrk = 0.1 M 

  vko';d (NH4)2SO4 ds eksy = 0.1 × 0.5 = 0.05 

  vko';d (NH4)2SO4 dk Hkkj = 132 × 0.05 = 6.6 g 
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mnk-21 MkbZDyksjks,flfVd vEy (Ka= 5 × 10–2) ds 0.20 M foy;u esa [H+] ifjdfyr dhft,] ftlesa 0.1 M 

lksfM;eMkbZDyksjks,lhVsV Hkh mifLFkr gSA lksfM;e yo.k dk tyvi?kVu ux.; ekfu;asA 

gy.    CHCl2COOH      CHCl2COO–    +     H+ 

 fo;kstu ds iwoZ         0.2    –             – 

 fo;kstu ds i'pkr~    (0.2 – x)   x  x 

    CHCl2COONa   CHCl2COO–    +   Na+ 

       0.1  0.1 

 vEy ds fo;kstu fy, 

   
2 2

a

2

[CHCl COO ] [H ]
K 5 10

[CHCH COOH]

 
    vFkok   

[0.1 x] [x]
0.05

[0.2 x]







 x = 0.05  vFkok  [H+] = 0.05 M. 
 

 
(A) foys;rk] foys;rk xq.kuQy rFkk foys;rk dh ljy x.kuk,¡ 

 foys;rk xq.kuQy (Ksp) ,d izdkj dk lkE;koLFkk fu;rkad gS] blfy;s ;g fdlh yo.k ds fy;s dsoy rki ij fuHkZj 

djrk gSA 

 fuEu mnkgj.k fofHkUu izdkj dh foys;rkvksa ,oa yo.k dh foys;rk ij fofHkUu dkjdksa ,oa ifjfLFkfr;ksa ds izHkko dks 

le>k,sxsaA 

      lk/kkj.k foys;rk  

 ekuk fd yo.k AxBy dk ikuh esa foy;u gS] ,oa ikuh esa foys;rk 's' M, gS rc %  

 AxBy  xAy+ + yB–x   
 –     xs      ys 

F28 :  Ksp = (xs)x (ys)y = xx.yy.(s)x+y 

 
mnk-22. ,d fo'ks"k rki ij Fe4[Fe(CN)6]3 dk Ksp ifjdfyr dhft,] tgk¡ ty esa foys;rk = s mol/L   
 

gy. Ksp = 44.33.(s)3+4 = 6912 s7 

 

(B) vo{ksi.k ds fy, vko';d fLFkfr] foys;rk ij levk;u izHkko  

 vo{ksi.k dh 'krZ  

 vk;fud xq.kuQy (KIP) dks  jlk;fud lkE; esa vfHkfØ;k xq.kkad Q ds leku ekfu;sA  

 vo{ksi.k ds fy, vk;fud xq.kuQy (KIP) foys;rk xq.kkad Ksp ls vf/kd gksuk pkfg,] ;g vfo;ksftr yo.k rFkk 

fo;ksftr yo.k ds lkE; dks vo{ksi.k ds fy, i'p~ fn'kk esa foLFkkfir djsxkA  

 vo{ksi.k ds i'pkr~ foy;u] lar`Ir gksxk rFkk KIP  = Ksp. 

 /;ku j[ksa fd vo{ksfir gksus okys vk;uksa dh lkUnzrk dks lq/kkjuk pkfg, D;ksafd nksuksa foy;uksa dks feykus ij vk;ru 

esa ifjorZu  gksrk gSA 

 
mnk-23 vkidks 10–5 M NaCl foy;u ,oa 10–8 M AgNO3 foy;u fn;s x;s gSa] budks 1:1 ds vk;ru vuqikr esa feyk;k tkrk 

gSA vuqeku yxkb;s fd AgCl vo{ksfir gksxk ;k ugha] ;fn AgCl foys;rk xq.kuQy = 10–10  eksy@yhVjA 

gy. leku vk;ruksa dks feykus ij foy;u dk vk;ru nqxquk çkIr gksxkA blfy, ÏçR;sd vk;u dh lkUnzrk okLrfod eku 

ls vk/kh çkIr gksxhA 

 vk;fud xq.kuQy KIP = ([Ag+] [Cl–])fefJr djus ij = 
510

2



× 
810

2



= 25 × 10–15 (< Ksp) 

 blfy,] vo{ksi.k ugha gksxkA 
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 foys;rk ij levk;uksa dk çHkko % 

 foy;u esa levk;uksa dh mifLFkfr ds dkj.k de foy;'khy yo.k dh foys;rk lkekU;r% ?kVrh gSA 

 iw.kZ foy;'khy yo.k ls vkus okys levk;uksa ds laxr de foy;'khy yo.k ls vkus okys levk;uksa dh lkUnzrk dks 

ux.; ekurs gSA  

 

 
 

mnk&24. 10–2 M iksVsf'k;e vkWDtsysV foy;u esa flYoj vkWDtsysV dh foys;rk dh x.kuk dhft,A fn;k x;k gS& flYoj 

vkWDtsysV dk Ksp = 10–10 

gy. ekuk foys;rk x mol/L gSA 

   Ag2C2O4   2Ag+ + C2O4
2–    

 

  t = teq                –  2x      x+10–2 ( 10–2) 

 Ksp = 10–10 = 10–2 × (2x)2     
810

2 2




= x2    x = 5 × 10–5 M 
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Check List 

 
Definitions (D) 

D1  vkjsfu;l vEy     

D2 vkjsfu;l {kkj     

D3 czksULVsM&ykSjh vEy     

D4 czksULVsM&ykSjh {kkj     

D5 mHk;/kehZ@mHk;çksfVd Lih'kht    

D6 yqbZl vEy      

D7 yqbZl {kkj       

D8 pH & pH iSekuk     

D9 Lor%izksVkWfud vi?kVu      

D10 fo;kstu dh dksfV ()     

D11 vkblksgkbfMªd foy;u    

D12 ty vi?kVu     

D13 cQj foy;u     

 

Formulae (F) 

F1  ty dk vk;fud xq.kuQy  (Kw)    

F2 pH      
F3 pOH      

F4       

F5 izcy vEy foy;u esa [H+] (H2O ls H+ ux.;)   

F6 izcy vEy foy;u esa [H+] (H2O ls H+ lkFkZd)   

F7 çcy {kkj foy;u esa [OH–] (H2O ls OH– ux.;)   

F8  çcy {kkj foy;u esa [OH–] (H2O ls OH– lkFkZd)  

F9 nks izcy vEyksa ds feJ.k dks j[kus okys foy;u esa [H+] 

F10 nks izcy {kkjksa ds feJ.k dks j[kus okys    

 foy;u esa [OH–] 

F11 SA o SB ds feJ.k dks j[kus okys foy;u esa [H+]/[OH–] 

F12 nqcZy oS|qr vi?kV~; ds fy, Keq (C o  ds :i esa)  

F13 nqcZy oS|qr vi?kV~; ds fy,  (;fn < 0.1)    

F14 nqcZy oS|qr vi?kV~; ls mRiUu vk;uksa dh lkUnzrk   

 ( < 0.1 ds lkFk) 

F15 ,d nqcZy ,dy izksfVd vEy ds foy;u esa [H+] o pH   

F16 ,d nqcZy ,dy vEyh; {kkj ds foy;u esa pOH   

F17 nks foy;uksa ds vkblksgkbfMªd gksus dh 'krZ    

F18 nks nqcZy vEyksa dk vkisf{kr lkeF;Z    

F19 nks nqcZy {kkjksa dk vkisf{kr lkeF;Z    

F20 WB o SA ds yo.k ds fy, ty vi?kVu dh dksfV (h)  

(< 0.1) 

F21 WB o SA ds yo.k ds foy;u dk pH (h < 0.1)  

F22 WA o SB ds yo.k ds fy, ty vi?kVu dh dksfV (h)  

(< 0.1) 

F23 WA o SB ds yo.k ds foy;u dk pH (h < 0.1)  

F24 WA o WB ds yo.k ds fy, ty vi?kVu dh dksfV (h) 

F25 WA o WB ds yo.k ds foy;u dk pH   

F26 WA rFkk blds la;qXeh {kkj okys cQj foy;u dk pH   

F27 WB rFkk blds la;qXeh vEy okys cQj foy;u dk pOH 

F28 de foys;'khy yo.kksa dh foys;rk (s) rFkk foys;rk 

xq.kuQy (Ksp) esa lEcU/k 

 

Derivation (Der) 
Der1       

Der2 ty dk fo;kstu fu;rkad (Ka or Kb)   

Der3 ,d tyh; fo;yu ds fy, pH o pOH esa lEcU/k  

Der4 la;qXeh vEy&{kkj ;qXe ds pKa rFkk pKb esa lEcU/k  

Der5 SA o SB ds feJ.k dks j[kus okys foy;u esa [H+]/[OH–]

  

Der6 vkWLVokWYM ruqrk fl)kUr    

Der7 ,d nqcZy ,dy izksfVd vEy dk lkE;   

Der8 WB rFkk SA ds yo.k ds foy;u esa _.kk;u dk ty 

vi?kVu 

Der9 WA rFkk SB ds yo.k ds foy;u esa /kuk;u dk ty 

vi?kVu 

Der10 WA rFkk WB ds yo.k ds foy;u esa /kuk;u o _.kk;u 

dk ty vi?kVu     

Der11 WA rFkk blds la;qXeh {kkj okys cQj foy;u dk pH  
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MISCELLANEOUS SOLVED PROBLEMS (MSPs) 
 

1. fuEu esa ls dkSulk izcy {kkj gSA 

 (A) C2H5
–  (B) C2H5COO

– 

 (C) C2H5O–   (D) OH– 

Ans. (A) 

Sol. vEyh; lkeF;Z, C2H6 < C2H5OH < H2O < C2H5COOH. 

 nqcZyre vEy çcy la;qXeh {kkj j[ksxkA 

 

2. HCI dk ,d foy;u pH = 5 j[krk gSA ;fn blds ,d mL dks 1 yhVj ds lkFk ruq fd;k tkrk gS rks ifj.kkeh 

foy;u dkh  pH D;k gksxk \  

Sol. [HCI]i = 10–5 M pwafd pH = 5 

 pwafd okLrfod foy;u dk vk;ru 1000 xquk cuk gqvk gS blfy, foy;u dh lkUnzrk 1000 xquk ?kVsxhA 

  [HCl]f  = 10–8 M. vRk% ty ls vkus okys  H+ dks Hkh ekuuk pkfg, (tSlk gy lfgr mnkgj.k -8 esa fn;k x;k 

gS) rc ifj.kkeh foy;u dk pH  = 6.96 

 

3. 25% fo;kstu j[kus okys 0.001 M HOCl dh pH ifjdfyr dhft,A vEy dk fo;kstu fu;rkad Hkh ifjdfyr 

dhft,A  yhft, log 2 = 0.3  

Sol.  HOCl  H+ + OCl– 

     t=0     a        0       0    

    t=lkE; a – a        aa

 vr%, [H+] = a = 10–3 × 
25

100
= 2.5 × 10–4 

 vr%, pH = 3.6 

 vc, Ka = 
(a ) (a )

a (1 )

 


= 

2a

1



 
= 

1

12
× 10–3 

 

4. ty esa SrF2 dk foys;rk xq.kkad 8 × 10–10 gSA 0.1 M NaF tyh; foy;u esa bldh foys;rk ifjdfyr dhft,A 

Sol.  Ksp = [Sr2+] [F–]2  

  8 × 10–10 = s[2s + 0.1]2 = s[0.1]2  (de foy;'khy yo.k SrF2 ls vkus okys F– dks ux.; ekurs gq,½ 

  s = 
10

2

8 10

(0.1)


= 8 × 10–8 M 
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