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Chapter-02                                                                                                

(Ionic Equilibrium) 

 

(INTRODUCTION) :

: 

(i) ln x = logex = 2.303 log10x = 2.303 log x 

(ii) log (x × y) = log x + log y   

(iii) log 
x

y

 
 
 

 = log x – log y 

(iv) log xy = y log x 

Ex.  (i)    log 6 = log (2 × 3) 

    = log 2 + log 3 

    = 0.3010+ 0.4771 = 0.7781 

 (ii) log30  = log (3 × 10) 

    = log 3 + log 10 

    = log 0.4471 + 1 = 1.4471 

 (iii) log1000 = log 103 

    = 3 log 10  = 3 × 1 = 3 

Log  

log 1 = 0 

log 2 = 0.3010 

log 3 = 0.4771 

log 4 = 0.6020 

log 5 = 0.699 

log 6 = 0.7781 

log 7 = 0.8451 

log 8 = 0.9030 

log 9 = 0.9542 

log 10 = 1  

log 11 = 1.04 

log 100 = 2 

log 1000 = 3 

 

,aVhy‚x (x) = 10x 

Ex. ,aVhy‚x (2) = 102 = 100      

 ,aVhy‚x (0.3010) = 10 0.3010 = 2 

 ,aVhy‚x [log (2)] = ,aVhy‚x (0.3010) = 2 

• pH- : lkjsUlu us fn;k 

 pH ekiØe lksjsUlu ekiØe dgykrk gSA 

 pH Ldsy og ekiØe Ldsy gS tks fd vEy vkSj {kkj dh lkeF;Z Kkr djus esa dke 

esa fy;k tkrk gSA bldk eku  

 –log[H+] ds cjkcj gSA 

 vFkkZr pH = – log[H+] = log 
  

+

1

H
 

Ex. [H+] = 10–3 

 pH = – log 10–3 = + 3 log 10 = 3 
 

 : 

 ;fn  pH = x   rc [H+] = 10–x 

 ;k  blds foifjr 

 i.e. ;fn [H+] = 10–x  rc pH = x 

pOH → ;g– log [OH–] ds cjkcj gSA ;g {kkj dh lkeF;Z Kkr djus esa dke fy;k tkrk gSA 

 i.e. pOH = – log [OH–] = 
1

log
[ ]OH−

  

 

•   

 

•   

 
 

•    
 

• 

   
 

•   

 
 

•   

 (Ksp) 
 

•    
 

•   
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• 25°C pH  : 

  
 

Ex. 1 ;fn  X = -ca
×10

b
,rc pX Kkr dhft;s ? 

Sol.  pX = – log X = – log 
 
 
 

-ca
×10

b
 

   pX = – 
 
 
 

-ca
log +log10

b
 = –[ log a – log b – c ]  

   pX=c+logb-loga  

 

• – 
 (1) (Strong electrolytes):– oks vk;fud ;kSfxd tks tyh; foy;u esa iw.kZr% vk;fur gks tkrs gS 

 izcy oS|qr vi?kV~; dgykrs gSA 

 Ex. Na+Cl–, K+Cl–, bR;kfnA 
   izcy oS|qr vi?kV~; ds fy, vk;uu dh ek=k dk eku 100% gksrk gSA i.e.  = 1 
 

 Ex. (a) izcy vEy → H2SO4, HCl, HNO3, HClO4, HBr, HI 
    (b) izcy {kkj →  KOH, NaOH, Ba(OH)2, CsOH, RbOH 
   (c) lHkh yo.k → NaCl, KCl, CuSO4 … etc. 
 

 (2) (Weak electrolytes):– og oS|qr vi?kV~; tks tyh; foy;u esa vkaf'kd vk;fur gksrs gS] 

 nqcZy oS|qr vi?kV~; dgykrs gSA nqcZy vi?kV~;ksa ds fy,  dk eku 1 ls cgqr de i.e  <<<<1 (  0.05) gksrk gSA 
 Ex. (a) nqcZy vEy  → HCN, CH3COOH, HCOOH, H2CO3, H3PO3, H3PO2, B(OH)3, etc. 
                       
                           H3BO3  

                      (cksfjd vEy) 

   (b) nqcZy {kkj → NH4OH, Cu(OH)2, Zn(OH)2, Fe(OH)3, Al(OH)3 … etc. 
 

 (A) (ARRHENIUS CONCEPT):- 
   (1) vkjgsfu;l ds vuqlkj izR;sd oS|qr vi?kV~; tyh; foy;u esa nks rjg ds vk;uksa esa vk;fur gksrk gS] /kuk;u 

rFkk  _.kk;uA 

   (2) oS|qr vi?kV~; foy;u esa ¼oS|qr vi?kV~; ds tyh; foy;u½] dqy /kukos'k = dqy _.kkos'kA ;fn foy;u mnklhu gSA 

    izR;sd oS|qr vi?kV~;  dk tyh; foy;u oS|qr :i ls mnklhu gksrk gS ftldk dkj.k foy;u esa mifLFkr 

èkukos'k o _.kkos'k dk ifjek.k leku gksrk gS ¼la[;k ugha½ 

   (3) oS|qr vi?kV~;ksa ds foy;uksa dh izd`fr muds vk;ukas dh izd`fr gksrh gS 

    Ex. % CuSO4 dk uhyk jax mlds Cu+2 vk;uksa ds dkj.k gksrk gSA  (xgjk uhyk jax) 
   (4) oS|qr vi?kV~;ksa ds foy;uksa esa oS|qr /kkjk izokfgr dj nsus ij vk;u foifjr izÑfr ds bysDVªksMksa dh vksj xfr 

djrs gSA rc /kuk;u dSFkksM+ dh vksj xfr djrk gS rFkk _.kk;u ,suksM+ dh vksj xfr djrk gSA 
   (5) vk;uhdj.k ,d lkE; vfHkfØ;k gSA ;g lkE; vuvk;fud v.kqvksa rFkk vk;fud v.kqvksa ds e/; LFkkfir gksrk gSA 

    AB (Aq.)  A+ (Aq.) + B– (Aq.) 
    nzO; vuqikrh fØ;k fu;e ds vuqlkj  

    vk;uhduj.k dk lkE; dsoy nqcZy oS|qr vi?kV~;ksa ds fy;s gh izkIr fd;k tk ldrk gSA 

    vk;uu fLFkajkd] 
 

A B
K

AB

+ −      
=  
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:-

(1) vEy & izksVªkWu (H+) nkrk 

   (2) {kkj & izksVªkWu (H+) xzkgh 

  e.g.  ( )2 3HCl(aq) H O( ) H O aq Cl (aq)+ −+ +

vEy       {kkj

 

     ( )3 4HCl(aq) NH (aq) NH aq Cl (aq)+ −+ +

vEy       {kkj

 

     ( )3 3 2HCl(aq) CH COOH(aq) CH COOH aq Cl (aq)+ −+ +

vEy       {kkj

 

  :- ;gka CH3COOH, dh H+ R;kxus dh izo`fŸk HCl dh rqyuk esa de gksrh gS vr% CH3COOH ,d nqcZy {kkj dh  

   rjg dk;Z djrk gSA 

 

(B) (OSTWALD'S DILUTION LAW):- 

   vksLVokYM us lcls igys vk;fud lkE; esa izFke nzO; vuqikrh fu;e fn;k FkkA 

   vksLVokYM dk ruqrk fu;e dsoy nqcZy oS|qr vi?kVîksa ij ykxw gksrk gSA 
  

   vksLVokYM ds vuqlkj] nqcZy oS|qr vi?kV~; ds foy;u dks ruq djus ij mlds vk;uu dh ek=k igys ls c<+ tkrh 

gS bls ruqrk fu;e dgrs gSA 

   ekuk     AB (aq.)  A+ (aq.) + B– (aq.)s 

   izkjfEHkd lkUnzrk  C    0   0 

   vk;uu dh ek=k   () (C – C ) (C )  (C ) 

   nzO; vuqikrh fu;e ds vuqlkj   

   vk;uu fLFkajkd  
 

A B
K

AB

+ −      
=  

       
( )1

C C
K

C

  
=

− 
 

( )

2

1

C
=

−
 

   ;fn  <<<< 1 gks rks      1 –   ~ 1 

   K = C ;k  =  
K

C
  (K = fu;r] fu;r rki ij) 

       
1

C
 (C  

1

V
) 

       V  

   vk;ru = ruqrk]   rurq k  ruqrk fu;e ls 

   ruqrk       

   vr% vuUr ruqrk ij,  =   
   bl izdkj nqcZy oS|qr vi?kV~;ksa ds fy, vk;uhdj.k dh ek=k ruqrk ds oxZewy ds lekuqikrh ;k lkUærk ds oxZewy 

ds O;qRØekuqikrh gksrh gSaA ;g fu;e vksLVokYM ruqrk fu;e dgykrk gSA 

   : (1) vuUr ruqrk ij  dk eku ,d ds cjkcj gksrk gSA 
     (2)  lkUnzrk dk eku ukeZyrk ds inksa esa gksuk pkfg;sA 
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•  : 2K C=   
 

(a)  (HA) (b)  (BOH) 

(i) vk;uu fLFkjkad  (Ka)  

     HA  H+ + A– 

izkjfEHkd lkUærk C          0      0 

lkE; ij    C – C       C     C  

vk;uu dh dksfV  gS 

Ka = 
 

H A

HA

+ −        = 
C C

C C

 

− 
 

Ka= 
( )

2 2

1

C

C



− 
 = 

( )

2

1

C

− 
 

  <<<<   (1 –  )   

 

;gk¡   Ka → nqcZy vEy dk vk;fud fLFkjkad 

(i) vk;uu fLFkjkad (Kb) 

     BOH  B+ + OH– 

izkjfEHkd lkUærk C        0 0 

lkE; ij    C – C     C C 

vk;uu dh dksfV  gS 

Kb = 
 

B OH

BOH

+ −        = 
C C

C C

 

− 
 

Kb = 
( )

2 2

1

C

C



− 
 = 

( )

2

1

C

− 
 

  <<<<   (1 –  )    

 Kb = C 2 

Kb → nqcZy {kkj dk vk;fud fLFkjkad 

(ii) [H+] (H+ vk;u dh lkUnzrk) 

[H+] = C     () 

Ka = C 2  ;k aK

C
 =   .......(2) 

lehdj.k (1) rFkk (2) ls 

[H+] = aKC
C

  

[H+] = aK C  

 [OH–] (OH– vk;u dh lkUnzrk) 

[OH–] = C  () 

Kb
 =C 2  ;k bK

C
 =   .........(2) 

leh- (1) rFkk (2) ls 

[OH–] = bKC
C

  

[OH–] = bK C  

(iii) pH = –log [H+] 

[H+] dk eku j[kus ij 

log( apH K C= −  )  = ( )
1

2log aK C−   

pH =  
1

log log
2

aK C− +  

pH = – 
1 1

log log
2 2

aK C−  

pH = 
1 1

log
2 2

apK C−  

: 

1. Ka = C 2  

2. [H+] = C = aK C   

3. pH = – log [H+] 

 ;k 
1 1

log
2 2

apH pK C= −  

 pOH = – log [OH–] 

[OH–] dk eku j[kus ij 

log( bpOH K C= −  )=– log (Kb × C)1/2  

pOH =  
1

log log
2

bK C− +  

1 1
log log

2 2
bpOH K C= − −  

pOH = 
1 1

log
2 2

bpK C−  

: 

1. Kb = C 2 

2. [OH–] = C = bK C  

3. pOH = – log [OH–] 

 ;k 
1 1

log
2 2

bpOH pK C= −  
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(Limitation of Ostwald Dilution Law):- 

 (1) ;g izcy oS|qr vi?kV~;ksa ds fy, mi;qDr ugha gSA 

 (2) ;g lUr`Ir foy;uksa ds fy, mi;qDr ugha gSA 

 

(Factors affecting the Value of Degree of ionisation):-  

 (1) rki → rki c<+kus ij vk;uu dh ek=k () c<+rh gSA 

 (2) ruqrk →   V  blfy;s ruqrk ij vk;uu () dh ek=k c<+rh gSA 

 (3) oS|qr vi?kV~; dh izd`fr 

      (i)  izcy oS|qr vi?kV~; ds fy,  (ii) nqcZy oS|qr vi?kV~; ds fy, 

       = 100%            < 100% 

 (4) foyk;d dh izd`fr 

   ;fn foyk;d dk ijkoS|qr fLFkjkad  c<+rk gS rc  dk eku c<+sxkA 

      H2O →  = 81 

      D2O →  = 79 

      C6H6 →  = 2.5 

      CCl4 →  = 0 

 

 (BIODATA OF WATER) :

 a. ty mnklhu gksrk gSA   

   25°C rki ij  pH = 7 rFkk pOH = 7 

     pH = pOH 

 b. 1 yhVj ty esa  H+ rFkk OH– vk;u dh lkUnzrk  

   [H+] = 10–7 mol L–1 rFkk [OH–] = 10–7 mol L–1 

 c. 1 yhVj ty esa  H+ rFkk OH– vk;u dh la[;k  

   H+ vk;u dh la[;k = 10–7NA  rFkk OH– vk;u dh la[;k = 10–7 NA 

 d. 1 yhVj ty esa H2O v.kqvksa ds eksy 1000/18 = 55.5 moles 
 e. 1 yhVj ty esa H2O v.kqvksa dh la[;k = 55.5 NA  (NA= vkoksxknzks la[;k) 
 f.  ty esa H2O v.kqvksa dh eksyj lkUnzrk = 55.5 mol L–1 

 g. ty esa (H2O v.kqvksa dh la[;k : H+ vk;uksa dh la[;k) 

     = 55.5 NA  : 10–7 NA 
     = 55.5 ×  107 : 1 
   vFkkZr~ 55.5 ×  107  v.kqvksa esa ls ,d H+ vk;u izkIr gksrk gSA 

   vr% ty ds vk;uu dh ek=k  

    = 
x

a
 = 

7

1

55.5 10+
 = 18 ×  10–10  = 1.8 × 10–9  

   7% 1.8 10 %− =   

   vr % ty ,d vfr nqcZy oS|qr vi?kV~; gSA 

   K (ty dk vk;uu fLFkjkad)  

   H2O  H+ + OH– 

   K = 
 2

H OH

H O

+ −        

   K = 
7 710 10

55.5

− −
  ;k –16K = 1.8 × 10   
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 h. Kw  

   K × [H2O] = [H+] [OH–] 

   + –
WK = [H ] [OH ]  

   25°C rki ij   KW = 10–7 × 10–7   = 10–14 

   K [H2O] = KW
     WK > K  (ges'kk) 

   KW = [H+] [OH–] 

   nksuksa rjQ –log ysus ij  

   –log KW = – log [H+] – log [OH–] 

   
wpK = pH + pOH  

   ty mnklhu gksrk gSA blfy;s 

   [pH  =  pOH] 

   pKW =  pH + pH  pKW =  pOH + pOH 

   2pH  =  pKW
   2 pOH = pKW 

   pH =  
2
WpK

   pOH   = 
2
WpK

 

   pH = pOH =
2
WpK

 

   25°C rki ij,  KW = 10–14  ;k  pKW = 14 

   pH + pOH = 14 ;k pH = pOH  = 7 

  

 i.  :- 

   pH = pOH = 
2
WpK

 

    At 25°C,  pKW  =  pH + pOH =14 

 

  j.   :- 

    H2O  H+ + OH– 

    rkieku c<+kus ij vxz vfHkfØ;k dh nj c<rh gSA tSals [H+] rFkk [OH–] dk eku c<kus ij KW dk eku Hkh c<rk 

gSaA ftlds dkj.k pH rFkk pOH dk eku ?kVrk gSA 

   T   =   = [H+] [OH–]  = KW   pKW    

   25° C ij,  KW = 10–14  

    90° C ij,  KW = (100 ×  10–14 ) = 10–12   
  

  25°C  90°C 

KW 10–14 10–12 

WpK  14 12 

wpK
pH

2
=  = pOH 7 6 

[H+] = [OH–] 10–7 10–6 

pH + pOH 14 12 
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  : rki c<+kus ij [H+] rFkk [OH–] nksuks dh lkUnzrk;sa leku c<+rh gS blhfy, ty mnklhu cuk jgrk gS vkSj 

blfy, mnklhu ty dh pH 90°C ij 7 ls 6 jg tkrh gSA ftls ge yxHkx mnklhu eku ldrs gSA  
  

 (Mixing of ions) : 

(a) (b) 

fdlh nqcZy oS|qr vi?kV~; esa levk;u okyk izcy 

oS|qr vi?kV~; feykus ij nqcZy ds vk;uu dh ek=k 

igys ls de gks tkrh gS] bls levk;u dgrs gSA 

fdlh nqcZy oS|qr vi?kV~; esa fo"ke vk;u okyk izcy 

oS|qr vi?kV~; feykus ij nqcZy ds vk;uu dh ek=k 

igys ls c<+ tkrh gSA bls fo"ke vk;u izHkko dgrs 

gSA 

 :  

       CH3COOH esa CH3COONa feykus ij  

 izkjEHk esa   CH3COOH  CH3COO– + H+  

 feykus ij  CH3 COONa  CH3 COO– + Na+   

       CH3 COOH   CH3 COO– + H+  

CH3COONa foy;u esa feykus ij CH3COOH ds }kjk izkIr CH3COO– vk;uksa esa deh vk tkrh gS] bls gh levk;u 

izHkko ls n'kkZrs gSA 

 

      CH3 COOH  esa NaOH feykus ij  

  
 foy;u esa NaOH feykus ij H+ vkSj OH– vfHkfØ;k djds H2O cuk nsrs gS ftlesa CH3COOH vkSj fo?kfVr gksrk gS 

 vkSj foy;u esa CH3COO– vk;u dh lkUnzrk c<+rh gSA 

pH  
(a) (Strong acid Solution): 

 (i)  ;fn lkUnzrk 10–6 M ls vf/kd gks rks] bl ifjfLFkfr esa ty ls fudys gq, H+ vk;u dks ux.; ekuk tk ldrk 

gS] 

  blfy, [H+] = izcy vEy foy;u dh ukWeZyrk  

 (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 gSaA blfy, [H+] = izcy vEy dh ukWeZyrk + bl izcy vEy dh mifLFkfr esa ty ls fudys H+ vk;u 

Ex.2 10–8 M, HCl foy;u ds pH dh x.kuk djksA 

Sol. H2O  H+  +  OH¯ 

   10–8  + x 
 kw = [H+] [OH¯] 

 10–14 = x(x × 10–8)  

   x2 + x × 10–8 –  10–1 4 = 0  

 x =
8 16 1410 10 4 10

2

x− − −−  +
= 

8 7 1
10 10 4

100

2

− −− + +

= 
8( 401 1)10

2

−−
= 0.95 x 10–7 

 [pH] = 10.5 x 10–8 = 1.05 x 10–7  

 [pH] = 7 –  log 1.05  6.98 

 10–9 M HCl pH  7 

 10–16 M HCl pH  7

izkjaHk esa 

NaOH feykus ij 
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(b)       (Strong base Solution)  

 loZizFke [OH–] fd x.kuk djrs gS tks fd izcy {kkj foy;u fd eksyjrk ds cjkcj gksrh gS rFkk fQj [H+] fd x.kuk djus 

ds fy, K = [H+] × [OH–] = 10–14 dks iz;qDr djrs gSA 

Ex.3 10–7 M ds NaOH foy;u dh PH dh x.kuk djksA  

Sol. NaOH ls izkIr [OH–] curk gS = 10–7  

 ty ls izkIr [OH–] = x < 10–7 M (lkeku vk;u izHkko ¼levk;u izHkko½ 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   ( 5 = 2.236) 

  [OH–] = 10–7 + 0.618 × 10–7 = 1.618 × 10–7  

  pOH = 7 – log (1.618) = 6.79  pH = 14 – 6.79 = 7.21 
 

(c) pH   

 ;fn ukeZyrk N1 ds ,d izcy vEy foy;u ds vk;ru V1 dks rFkk ukeZyrk N2 ds nwljs izcy foy;u ds vk;ru 

 V2 dks vkil esa fefJr fd;k tkrk gSa] rks 

 -foy;u ls  H+ vk;u ds eksyks dh la[;k = N1V1 

 -foy;u ls H+ vk;u ds eksyks dh la[;k = N2 V2  

 ;fn vfUre ukeZyrk N gSa rFkk vfUre vk;ru V gSa rks  

 NV = N1 V1 +   N2 V2   

 [bu vEyksa esa ls fdlh dk Hkh fo;kstu lkE; fu;rkad ifjofrZr ugha gksxk] D;ksafd nksuks vEy izcy vEy gksrs gSA]  

  [H+] = N = 1 1 2 2

1 2

N V N V

V V

+

+
 

(d) pOH  

 ;fn ukeZyrk N1 ds ,d izcy vEy foy;u ds vk;ru V1 dks rFkk ukeZyrk N2 ds nwljs izcy foy;u ds vk;ru 

 V2 dks vkil esa fefJr fd;k tkrk gSa] rks 

 -foy;u ls  OH– vk;u ds eksyks dh la[;k = N1V1 

 -foy;u ls OH– vk;u ds eksyks dh la[;k = N2 V2  

 ;fn vfUre ukeZyrk N gSa rFkk vfUre vk;ru V gSa rks  

 NV = N1 V1 +   N2 V2   

 [bu vEyksa esa ls fdlh dk Hkh fo;kstu lkE; fu;rkad ifjofrZr ugha gksxk] D;ksafd nksuks vEy izcy vEy gksrs gSA] 

   [OH–] = N = 1 1 2 2

1 2

N V N V

V V

+

+
  [H+] = 

1410

[ ]OH

−

 

Ex.4 (400ml , 
1

200
M H2SO4) +  (400ml, 

1

100
M HCl) +( 200 ml ty) ds feJ.k ds PH dh x.kuk djksA  

Sol. N1V1 =
1 400 4

100 1000 1000
 = ,  N2 V2 =

4

1000
, ty ls izkIr H+ vk;u ux.; gksxsaA 

 N1V1+ N2V2 = 8 × 10–3  [H+] = 
38 10

1

−
= 8 × 10–3 

 pH = 3 – log 8 =2.1 
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(e) pH : 
 ;gk¡ vEy] {kkj mnklhuhdj.k vfHkfØ;k gksrh gSA ;g bl izj fuHkZj djrk gS fd dkSulk vo;o vkfèkD; esa fy;k x;k gSA 
 ;fn ukeZyrk N1 ds ,d izcy vEy foy;u ds vk;ru V1 dks ukeZyrk N2 ds ,d izcy {kkj foy;u ds V2 vk;ru ds lkFk 

fefJr fd;k tkrk gSa] rks 
 -foy;u ls  H+ vk;u dh la[;k = N1V1 ; 
 -foy;u ls OH– vk;u dh la[;k = N2 V2 

  

Ex.5 (400ml, 
1

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

1

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

Sol. [H+] = 

1 1
400 400 2

50 200
1000

 −  

=  4×10 –3 , vr%     pH = 3 – 2 log 2 = 2.4 

pH  
(f) 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 
 blds fy, vkWLVokYM ds ruqrk fu;e dks dke esa ysrs gS & ¼tSlk fd igys O;qRUu fd;k tk pqdk gSA½ 
    HA   H+ + A–1   
   t = 0  C                  0       0    
   t = t

lkE;
 C(1–)      C    C  

  Ka =
[ ] [ ]

[ ]

H OH

HA

+ −

=
2

1

C 

− 
  

  ;fn  < <1   (1 –  )   1 Ka   C2        = aK

C
( ekU; gS] ;fn    < 0.1 vFkok 10%) 

  [H+] = C  = C aK

C
= aK C  vr%   pH = ( )

1
log

2
apK C−   

  ruqrk c<+kus ij   C            rFkk  [H+]    pH            

Ex.6 pH dh x.kuk djks   10–1 M CH3COOH  

 fn;k x;k gS % Ka = 2 ×10–5  
Sol. CH3COOH  CH3COO– + H+ 

                 C            0              0 
     C(1– )               C           C  

 Ka = 
2

1

C

− 
      = aK

C
 = 

5

1

2 10

10

−

−


= 42 10−  ( << 0.1) 

 vr%, [H+] = 10 –1 × 2 ×10 –2    pH = 3 – 
1

2
log 2 = 2.85  Ans. 

 cgqr de lkUnzrk ij (vuUr ruqrk ij) 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 dh pH −   10–6 M CH3COOH dh pH = 6 

 

[H+] 
[OH–] 
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(g) pH : 
 foy;u esa nqcZy vEy rFkk izcy vEy nksuksa H+ vk;u nsrs gSA 
 izFke lfUudVu ds fy, nqcZy vEy foy;u ls fudys H+ vk;u dks ux.; eku ldrs gSa rFkk dsoy izcy vEy dh lkUnzrk 

ls foy;u ds pH dks ifjdfyr dj ldrs gSaA  
 ;FkkFkZ x.kuk ds fy, ge nqcZy vEy ds fo;kstu lkE; ij izcy vEy dh mifLFkfr dk izHkko ekurs gS & 
 ;fn [izcy vEy(SA)] = C1 rFkk [nqcZy vEy (WA)] =C2 , rks izcy vEy ls [H+] = C1  rFkk nqcZy vEy ls [H+] = C2  
 ekuk HA ,d nqcZy vEy gS] tks fuEu izdkj fo;ksftr gksrk gS & 
  HA      H+     +       A–   
  C2          0               0   

  C2(1–)       C2 + C1        C2   Ka =     (    ) 

 ¼nqcZy vEy dk fo;kstu vkxs vo:) gks tkrk gS] bldk dkj.k izcy vEy dh mifLFkfr gSa½( ¼levk;u izHkko ds dkj.k½ 

 Ka = (C2 + C1) 

  H+ fd dqy lkUnzrk = C1 + C2  
 vUr esa] ;fn vEy ls dqy [H+] 10–6 M ls vf/kd gSa] rks ty ds ;ksxnku dks ux.; ekuk tk ldrk gS] ;fn ugha rks gesa 

ty ls vkus okys Hkh [H+] ysuk iM+sxkA  
 
(h) pH : 
 ty esa ,d nqcZy f}{kkjdh; vEy (H2A) ysrs gSa ftldh lkUnzrk cM gSA f}{kkjdh; vEy ,d og gS tks ty esa nks izksVksu 

nsus dh {kerk j[krk gSaA f}{kkjdh; vEy ds ,d tyh; foy;u esa] fuEu lkE; izkIr gksrk gS& 

 

 1 =  HA– dh mifLFkfr esa H2A ds vk;uu dh dksfV   
1a

K  =  H2A dh izFke vk;ru fu;rkad  

 2 = H2A esa mifLFkr HA¯ ds vk;uu dh dksfV   
2a

K = H2A dk f}rh; vk;uu fu;rkad  

   I         II  
 H2A +  H2O      HA¯   +  H3O+    HA¯  +   H2O   A2– +     H3O+ 
 lkE;- ij   c(1 – 1)       c(1 – 2)   (c1 + c1 )      lkE;- ij  c(1 – 2)    c2       (c1 + c1 ) 

 (Keq)1 (H2O) =
1

3

2

[ ][ ]

[ ]
a

H O HA
K

H A

+ −

=      [Keq]2 [H2O] = 
2

3[ ][ ]

[ ]

H O A

HA

+ −

−
=

2a
K   

   
1a

K = 1 1 2 1 2

1

( )[ (1 )]

(1 )

c c c

c

 +    − 

− 
       

2a
K = 1 1 2 1 2

1 2

( )( )

(1 )

c c c c

c

 +    

 − 
  

  = 1 2 1 2

1

[ (1 )][ (1 )]

1

c +   − 

− 
  ........(i)    = 1 2 2

2

[ (1 )]

1

c +  

− 
  ..........(ii) 

 
1a

K ,
2a

K   o c ds eku tkuus ds ckn leh- (i) vkSj (ii) dk mi;ksx dj 1 vkSj 2 dh x.kuk dh tk ldrh gS  

 1  vkSj  [H3O+] dh x.kuk fuEu rjg dh tk ldrh gSA 
   [H3O+]T = c1 + c12  
 
 , pH  
⚫  ;fn dqy [H3O+] < 10–6 M, ty ds dkj.k H3O+ ds ;ksxnku dks tksM+uk pkfg;s 
⚫ [H3O+] > 10–6 M, rc ty ds dkj.k [H3O+], dk ;ksxnku dks ugh tksMuk pkfg;sA .  
 [H3O+] dk mi;ksx dj foy;u ds pH dh x.kuk dh tk ldrh gSA 

 

 f}{kkjdh; vEy ds fy, 
2a

K < < 
1a

K rFkk 2 , 1 ls cgqr NksVk gksxk 

   1 – 2   1 rFkk 1 + 2   1   
 vr% lehdj.k (i) dks fuEu rjhds esa ls laf{kIr fd;k tk ldrk gS 

  
1a

K = 1 1

11

C 

− 
 

 ;g O;atd nqcZy ,d{kkjdh; vEy ds O;atd ds leku gSA vr% ;gk¡ rd fd f}{kkjdh; vEy ds fy, ¼vFkok cgq{kkjdh; 

vEy ds fy,½A [H3O+] izFke lkE; fu;rkad O;atd ls ifjdfyr fd;k tkrk gS] rFkk 
2 1a aK K iznku djrk gSA  

 

)1(C

C)CC(

2

212

−

+
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Ex.7 [HS–], S2–  , {Cl–] ,d foy;u esa ftlesa 0.1 M HCl vkSj 0.1 M H2S gS ds pH dh x.kuk djks fn;k x;k gS  

 Ka1 (H2S) = 10–7  Ka2 (H2S) = 10–14  , 1 vkSj 2 dh Hkh x.kuk djksA  
Sol.  HCl   +  H2S 
  0.1 C = 0.1  

    pH = 1  (vf/kdrj [H+] HCl ls vkrs gSa) 

  H2S    H+    +    SH–      

  C1 +0.1  C1–C11    C11,  C11 

  Ka1 = 
1

1 1

1 1

10

(1 )

C

C

− 

− 
 

  1 = 
7

1

10

10

−

−
= 10–6  

  HS¯     S2–    +     H+      

  C11(1 – 2)  C112      0.1  

  10–14 = 0.1 × 2  

  2 = 10–13  

  [S2
2–] = C1 2 = 10–1 × 10–6 × 10–13 = 10–20 M 

 

Ex.8 pH 10–1 M HCl dk pH ifjdfyr fdth, ;fn 10–3 M CH3OOH [ka  = 2 x 10–5] lkUnzrk gks   
 

Sol. CH3COOH     CH3COO–    +   H+     

 (1 –  )          C 10–1    C  

 HCl    H+    +  Cl–  

 10–1    10–1    10–1   

 CH3COOH ds fuEu lkUnzrk rFkk de fo;kstu ds dkj.k HCl ls H+  vk;u dks iw.kZ :i ls fy;k tkrk gSA  

 2 × 10–5 = 
110C

C

−
 

  = 2 × 10–4  

 [H+] 3CH COOH= C = 2 × 10–7     

 

Ex.9 fo;kstu ij Hkkjh ty dk fLFkjkad gksrk gS 4×10&15 35°C ij bldk ?kuRo 1-04gm gS] blds vk;fud mRikn vkSj 

 i`FkDdj.k dh fMxzh dh x.kuk djsaA 

Sol.  kw = kd[D20] = –15 1040
4 10

20

 
  

 
 

–13
–8

2

2.08 10
12.64 10

5

kw
d

c


= = =   

 

Ex.10 50°C ij H2O ds vk;fud xq.kuQy dh x.kuk dhft, 

Sol.  H = 13.7 × 103 cal 

  
3

2

–14

13.7 10 1 1
log –

10 2 290 323

k   
= =  

 
 

 

Ex.11 gkbMªksfu;e vk;u lkaæ ,d aq. esa H2Co3 foy;u 25°C OH– vk;u ij 4 × 10–4m gksrk gSA 

 (1) 0 (2) 2.5 × 10–10 (3) 2.5 × 10–3 (4) 2.5 × 10–11 m 

Sol.  (4) 

 

Ex.12 fuEufyf[kr esa ls lgh fodYi dk p;u djsa\ 

 (A) rkieku esa o`f) ds lkFk pkw o`f) (B) pkw rkieku esa o`f) ds lkFk fxjkoV 

 (C) pkw ¾ 14 lHkh rkiekuksa ij (D) pkw ¾ pH lHkh rkieku ij 

Sol.  (2)
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PRACTICE SECTION-01 

Q.1 CH3COOH dk vk;uu fLFkjkad 1-7 × 10–5 gS vkSj H+ vk;u dh lkaærk+ 3.4 × 10–4 gS rks CH3COOH v.kq dh çkjafHkd 

lkaærk gS 

 (1) 3.4 × 10–4 (2) 3.4 × 10–3 (3) 6.8 × 10–3  (4) 1.7 × 10–3 

 

Q.2 25°C ij] ,d {kkj BOH dk fo;kstu fLFkjkad 1.0 × 10–12 gksrk gS {kkj ds 0.01 M tyh; foy;u esa gkbMª‚fDly vk;uksa 

dh lkaærk gksxh% 

 (1) 1.0 × 10–6 mol L–1 (2) 1.0 × 10–7 mol L–1 (3) 2.0 × 10–6 mol L–1 (4) 1.0 × 10–5 mol L–1 

 

Q.3 fuEu esa ls fdl lkaærk esa ,d nqcZy vEy ds fy, fo;kstu dh lcls cM+h dksfV gksxh:-  

 (1) 1.0 M (2) 0.5 M (3) 0.10 M  (4) 0.01 M 

 

Q.4 ,d yhVj foy;u esa ,flfVd vEy dh ek=k dh x.kuk djsa  = 1% vkSj K1 = 1.8 × 10–5. 

 (1) 0.18 gm (2) 10.8 gm (3) 108 gm  (4) 18 gm 

 

Q.5 2H2O  H3O+ + OH– ds fy;s 25°C ij Kw dk eku 10–14  ls 90°C ij ifjofrZr gksdj 9.62 × 10–14 gks tkrk gSaA blds 

fy;s lgh dFku pqusa:- 

 (1) H2O dh pH 90°C ij 6-51 gksrk gS vkSj ikuh vEyh; gks tkrk gS 

 (2) H2O dh pH 90°C ij 6-51 gksrk gS vkSj ikuh mnklhu jgrk gS 

 (3) pH vkSj ikuh dh mnklhurk nksuksa vifjofrZr jgrh gS 

 (4) H2O dh pH 90°C ij 6-1 gksrk gS vkSj ikuh mnklhu jgrk gS 

 

Q.6 ,flfVd vEy] gkbiksDyksjl vEy vkSj Q‚feZd vEy ds Ka eku 1.74 × 10–5, 3.0 × 10–8 and 1.8 × 10–4  Øe'k gS]  0.1 

mol dm–3 foy;u ds fy, pH dk dkSulk Øe lgh gS:- 

 (1) ,flfVd vEy > gkbiksDyksjl vEy  Q‚feZd vEy 

 (2) gkbiksDyksjl vEy > ,flfVd vEy  Q‚feZd vEy 

 (3) Q‚feZd vEy > gkbiksDyksjl vEy  ,flfVd vEy 

 (4) Q‚feZd vEy > ,flfVd vEy  gkbiksDyksjl vEy 

 
Q.7 10.0 g ,flfVd vEy esa fdruk ikuh feyk;k tkuk pkfg, rkfd gkbMªkstu&vk;u dh lkaærk 1.0 × 10–3 M ds cjkcj 

gks tk, ¼fn;k x;k pKa = 4.74½\ 

 (1) 4 L (2) 6 L (3) 5 L   (4) 3 L  

 

   

ANSWER KEY 

Que. 1 2 3 4 5 6 7 

Ans. 3 2 4 2 2 2 4 
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(SALTS, TYPES OF SALT AND CONJUGATE THEORY) :

  (A) 

    yo.k dks /kukRed vkSj _.kkRed vk;uksa ls cus ;kSfxd ds :i esa ekuk tkrk gSA /kukRed Hkkx {kkj ls vkrk gS 

 tcfd _.kkRed Hkkx vEy lsA yo.k vk;fud ;kSfxd gSaA 

    i.e. vEy vkSj {kkj ds la;ksx ls cuus okys ;kSfxd dks yo.k dgrs gSaA  

    vEy+ $ {kkj → yo.k $ ikuh 

    HCl + NaOH → NaCl ¼yo.k½ + H2O    H = –ve vFkkZr~ m"ek{ksih vfHkfØ;k 

  

  (B) 

    (a) lHkh laHkkfor çksV‚u (H+ vk;u) ds uqdlku ls cuus okys yo.k ¼çfrLFkkiu ;ksX; gkbMªkstu 

vk;u H+ ds :i esa+½ lkekU; yo.k dgykrs gSaA bl rjg ds yo.k esa ,d Hkh gkbMªkstu vk;u ;k ,d 

gkbMª‚fDly (OH–) dks fdlh Hkh vkSj lewg ls cnyk ugha tk ldrk gSA 

    Ex.: NaCl, NaNO3, K2SO4, Ca3(PO4)2, Na2HPO3, NaH2PO2 vkfnA 
  

    (i) çcy vEy çcy {kkj   (ii) çcy vEy nqcZy {kkj   

    (iii) nqcZy vEy çcy {kkj   (iv) nqcZy vEy nqcZy {kkj 
 

    (b)  cgq{kkjdh; vEy ds v/kwjs mnklhuhdj.k ls cuus okys yo.k dks vEyh; yo.k dgk tkrk 

gSA ,sls yo.kksa esa vHkh Hkh ,d ;k vf/kd çfrLFkkiuh; gkbMªkstu vk;u (H+) gksrs gSaA 

    Ex.: NaHCO3, NaHSO4, NaH2PO4, Na2HPO4 vkfnA 
 

    (c) cgqvEyh; {kkj ds v/kwjs mnklhuhdj.k ls cuus okys yo.k dks {kkjh; yo.k dgrs gSaA ,sls 

yo.kksa esa vHkh Hkh ,d ;k vf/kd izfrLFkkiuh; gkbMª‚fDly vk;u lewg gksrs gSaA 

    Ex.: Zn(OH)Cl, Mg(OH)Cl, Fe(OH)2Cl, Bi(OH)2Cl vkfnA 
 

    (d)  nks lk/kkj.k yo.kksa ds la;ksx ls cuus okys ;ksfxd ;kSfxdksa dks f}&yo.k dgrs gSaA ,sls 

 yo.k Bksl voLFkk esa gh fLFkj gksrs gSaA 

    Ex.: FeSO4.(NH4)2SO4.6H2O,   K2SO4 .  Al2(SO4)3 . 24H2O vkfn 

      ¼Qsjl veksfu;e lYQsV½  ¼iksVk'k fQVdjh½ 
  

    (e)  ;s lk/kkj.k yo.k ;k vk.kfod ;kSfxdksa ds la;kstu ls curs gSa ;k yo.k ds v.kqvksa esa tfVy 

vk;u ekStwn gksrs gSaA ;s Bksl voLFkk ds lkFk&lkFk foy;u esa Hkh fLFkj gksrs gSaA 

      4 4 6 2 46 [ ( ) ]
Complex salt

Simple salt

FeSO KCN K Fe CN K SO+ ⎯⎯→ +  

      K4[Fe(CN)6]    ⎯→    4K+ + [Fe(CN)6]–4 

      
4 3 3 6 46 [ ( ) ]

Simple Molecular Complex salt
salt compound

CoSO NH Co NH SO+ ⎯⎯→   

      [Co(NH3)6]SO4  ⎯→  [Co(NH3)6]+2 + SO4
–2 

  

    (f) os yo.k tks ty esa ?kqyus ij ,d ls vf/kd /kuk;u ;k ,d ls vf/kd _.kk;u nsrs gSa] 

fefJr yo.k dgykrs gSaA 

    Ex.: (i) 2 4 4 2
baseacid acidic salt

H SO NaOH NaHSO H O+ ⎯⎯→ +  

        2
4 4 4

( ) (more than two radicals)baseacidic salt mixed salt

NaHSO KOH NaKSO Na K SO+ + −+ ⎯⎯→ ⎯⎯→   

      (ii) 
 

 (iii)   (iv)   
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  (C)  la;qXe vEy&{kkj ;qXe esa mifLFkr vEy vFkok {kkj esa flQZ ,d H+ ;k ,d OH– vk;u 

dk varj gksrk gS  

    CH3 COOH           CH3 COO–  +  H+  

    nqcZy vEy        la;qXeh izcy {kkj 

    (Ka = 1.85 ×  10–5)     or acceptor ion 

    NH4OH              
  

4NH+  +  OH–  

    nqcZy {kkj         la;qXeh izcy vEy 

    (Kb = 1.85 ×  10–5)     ;k xzkgh vk;u 

    HCl          H+ + Cl– 

    izcy vEy        la;qXeh nqcZy {kkj ¼n'kZd vk;u½ 

    (Ka ~ )          H+ ysus dh izo`fÙk ~  0 

    NaOH         Na+ + OH– 

    izcy {kkj         la;qXeh nqcZy vEy 

    (Kb ~ )         (n'kZd vk;u) 

 

  (D) 

    mnkgj.k& CH3COOH      CH3COO–   +   H+  

          vEy      la;qXeh {kkj 

        NH4OH       NH4
+ +   OH– 

        {kkj       la;qXeh vEy 

    CH3COOH + H2O  CH3COO–+H3O+      CH3COO–+H2O  CH3COOH + OH– 

    

–
3 3

3

[ ][ ]

[ ]
a

CH COO H O
K

CH COOH

+

=  ...... (i)   
–

3

–
3

[ ][ ]

[ ]
b

CH COOH OH
K

CH COO
=  .... (ii) 

    nksuksa vfHkfØ;kvksa esa H2O vf/kd ek=k esa H2O dk bruk lfØ; æO;eku ,d gSA 

    vc lehdj.k (i) vkSj (ii) dks xq.kk djsa 

    Ka × Kb = [H+] [OH–] 

    ge tkurs gSa [H+] × [OH–] = KW ¼ikuh dk vk;fud mRikn½ 

    ( )a b wK K K =
l;a Xq e h{kkj

 

    nksuksa rjQ ls y‚x ysus ls 

    ( )a b wpK pK pK+ =
la;Xqeh{kkj

 

    ge tkurs gSa fd ikuh ds fy, 25°C, KW = 10–14 ;k pKW = 14 

    blfy,  14( ) 10a bK K − =
l;a Xq eh{kkj

 

    ;k ( ) 14a bpK pK+ =
la;Xq eh{kkj

 

 

    Note : ;s laca/k dsoy la;qXe vEy&{kkj ;qXeksa ds fy, ykxw gksrs gSaA 
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(HYDROLYSIS OF SALTS) : 
  yo.k tyvi?kVu dks ml çfØ;k ds :i esa ifjHkkf"kr fd;k tkrk gS ftlesa ty vEy vkSj {kkj cukus ds fy, yo.k 

ds lkFk vfHkfØ;k djrk gSA vFkkZr~ ty esa mifLFkr H+ vkSj OH– vk;u dh lkaærk esa ifjorZu gksrk gSA  

  ikuh $ yo.k  vEy $ {kkj 

(A)  [SA – SB]
  Ex. NaCl, BaCl2, Na2SO4, KClO4, BaSO4, NaNO3, KBr, KCl vkfnA 

    NaCl + H2O  NaOH + HCl 

    Na+ + Cl– + H2O  Na+ + OH– + H+ + Cl– 

    H2O  H+ + OH–  ¼;g izdkj ds yo.k dk ty vi?kVu ugha gksrk gS½ 

  (i)  [SA – SB] ds yo.k dk ty&vi?kVu laHko ugha gSA 

  (ii)  bl çdkj ds yo.kksa dk tyh; foy;u mnklhu ç—fr dk gksrk gSA (pH = pOH = 7) 
  (iii)  foy;u dk pH 7 gksrk gSA 

  (iv)  fyVel isij ij dksbZ çHkko ugha gksrk gSA 
 

(B) çcy vEy vkSj nqcZy {kkj [SA - WB] çdkj ds yo.kksa dk ty&vi?kVu & 

 Ex. CaSO4, NH4Cl, (NH4)2SO4, Ca (NO3)2, ZnCl2, CuCl2, CaCl2, AgCl, AgI, AgNO3  vkfn 

   NH4Cl + H2O  NH4OH + HCl 

           WB        SA 

   NH4
++Cl– + H2O  NH4OH + H+ + Cl– 

   NH4
+ + H2O  NH4OH + H+ 

 (i)  bl çdkj ds yo.k ty&vi?kVu esa ty yo.k ds /kuk;u Hkkx ds lkFk vfHkfØ;k djrk gS blfy, bls /kuk;fur 

 ty&vi?kVu dgrs gSA 

 (ii) foy;u vEyh; ç—fr dk gksrk gS vkSj  [H+] dh lkUnzrk c<+ tkrh gSA 

 (iii) foy;u dh pH 7 ls de gksrh gSA 

 (iv) foy;u uhys fyVel i= dks yky dj nsrk gSA 

   Kh  ¾ ty vi?kVu fLFkjkad 

   Kw  ¾ ikuh dk vk;fud mRikn 

   Ka  ¾ vEy dk vk;uu fLFkjkad 

   Kb  ¾ {kkj dk vk;uu fLFkjkad 

   h  ¾ ty vi?kVu dh dksfV 

   C  ¾  yo.k dh lkaærk ¼vk;uksa dh lkaærk½ 
 

(a) Kh, KW  Kb 
   B+  + H2O  BOH + H+ 

   NH4
+ + H2O  NH4OH + H+ 

   ty vi?kVu fLFkjkad [Kh] 

   
4

4

[ ][ ]

[ ]
h

NH OH H
K

NH

+

+
=          ... (1) 

   nqcZy {kkj ds fy,] NH4OH  NH4
+ + OH– 

   
4

4

b

NH OH
K

NH OH

+ −    
=

  

         ... (2) 

   ikuh ds fy, H2O  H+ + OH– 

   KW = [H+] [OH–]           ... (3) 
   vc  Eq. (1) × (2) = Eq. (3)   

   
4

4

NH OH H

NH

+

+

      

  

×
4

4

NH OH

NH OH

+ −      

  

 = [H+] [OH–] 

   vFkkZr Kh × Kb = KW 

   
W

h

b

K
K

K
=            ... (4)  
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 (b) ty vi?kVu dh dksfV  & h }kjk n'kkZ;k x;k  

            NH4
+ + H2O  NH4OH + H+ 

   yo.k dh çkjafHkd lkaærk C     0    0 

            C – Ch    Ch    Ch 

   
 4

4

h

NH OH H Ch Ch
K

C ChNH

+

+

   
= =

−   ( ) ( )

2 2 2

1 1

C h Ch

C h h
= =

− −
 

   ;fn h <<<< 1 fQj  (1 – h)  1 

     2
hK Ch=           ... (5) 

     
2 hh

C


=    hh

C


=     ... (6) 

     W
h

b

K
K

K
=    

W

b

K

K
h

C
=    

     W

b

K
h

K C
=


          ... (7)  

 

 (c) pH  pH = – log [H+]   

   [H+] = Ch = C W

b

K

K C
  [H+] = W

b

K C

K


   .... (8) 

    nksuksa rjQ – log ysus ij  

  – log [H+] = – log W

b

K C

K


  pH = – log 

1
2

W

b

K C

K

 
 
 

 

  pH = 
1

2
−  [ log KW + logC – log Kb]   

  pH =
1

2
−  logKW 

1

2
−  logC 

1

2
−  (–log Kb) 

  pH = 
1 1 1

log
2 2 2

W bpK C pK− −  

  
1 1

7 log
2 2

bpH pK C= − −        .... (9) 

 

 (C) [WA – SB]

   Ex. CH3 COONa, HCOONa, KCN, NaCN, K2CO3, BaCO3, K3PO4 etc.    

     CH3 COONa + H2 O  CH3 COOH + NaOH 

     CH3 COO– +Na+ + H2O  CH3 COOH +Na+ + OH–  

     CH3 COO– + H2O  CH3 COOH + OH– 

   (i)  bl çdkj ds yo.k ty vi?kVu esa] _.kk;u ty ds lkFk vfHkfØ;k djrk gS blfy, bls _.kk;uh ty 

vi?kVu dgk tkrk gSA 

   (ii) foy;u {kkjh; ç—fr dk gksrk gS vkSj [OH–] vk;u dh lkUnzrk c<+rh gSA 

   (iii) foy;u dk pH 7 ls vf/kd gksrk gSA 

   (iv) foy;u yky fyVel i= dks uhyk dj nsrk gSA 
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 (a) Kh, KW  Ka

   CH3 COO– + H2O  CH3COOH + OH– 

   
 3

3

h

CH COOH OH
K

CH COO

−

−

  
=

  

       ... (1) 

   nqcZy vEy ds fy, 

   CH3COOH  CH3COO– + H+ 

    
 

3

3

a

CH COO H
K

CH COOH

− +      
=        ... (2) 

   ty ds fy, 

   H2O  H+ + OH– 

   KW = [H+] [OH–]           ... (3) 

   vc eq. (1) × eq. (2) = eq. (3)  

   
 3

3

CH COOH OH

CH COO

−

−

  

  

 × 
 

3

3

CH COO H

CH COOH

− +       =[H+][OH–] 

   Kh × Ka = KW 

   W
h

a

K
K

K
=            ... (4) 

 

(b) (h)

            CH3COO– + H2O  CH3 COOH + OH– 

   yo.k dh çkjafHkd lkaærk C      0   0 

            C – Ch     Ch   Ch 

   
 3

3

h

CH COOH OH
K

CH COO

−

−

  
=

  

Ch Ch

C Ch


=

− ( )

2 2

1

C h

C h
=

−
 

   
( )

2

1
h

Ch
K

h
=

−
 

   ;fn h <<<< 1 fQj (1 – h)  1 

     2
hK Ch=           ...(5) 

    2 hh
C


=   or  hh

C


=       ...(6) 

    W

a

K
h

K C
=


          ...(7) 
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 (c) foy;u dk pH 

   [OH–] = Ch 

   [OH–] = C W

a

K

K C
 ×     or  [ ] W

a

K C
OH

K
− 

=   

    KW = [OH–] [H+] 

     W W

W

a

K K
H

OH K C

K

+

−
  = =     

 

     W aK K
H

C
+ 

  =         ...(8) 

 

   nksuksa rjQ – log ysus ij  

   –  log [H+] = – log W aK K

C


 

    pH = – log 

1
2

W aK K

C

 
 
 

 

    pH = 
1

2
−  [ log KW + logKa – logC ]   

    pH =
1

2
− logKW 

1

2
−  logKa 

1

2
+ logC 

    pH = 
1

2
 pKW+ 

1

2
 pKa + 

1

2
 logC 

    pH = 7 +
1

2
 pKa + 

1

2
 logC      ...(9) 

 
 (D) (WA – WB)

   Ex. CH3COONH4 , AgCN, NH4CN, CaCO3, [NH4]2CO3, ZnHPO3 etc.    

     CH3COONH4 + H2O     CH3COOH +NH4OH  

     CH3COO– + NH4
+ + H2O  CH3COOH + NH4OH 

   foy;u yxHkx mnklhu gksrk gS ysfdu vEy vkSj {kkj dh ç—fr ds vk/kkj ij ;g vEyh; ;k {kkjdh; gks ldrk gS 

vkSj foy;u dk pH 7 ds djhc gksrk gSA 

 (a) Kh, KW, Ka vkSj Kb ds chp laca/k:-  

   CH3 COO– + NH4
+ + H2O    CH3COOH + NH4OH 

   
   3 4

3 4

h

CH COOH NH OH
K

CH COO NH− +
=

      

       ........(1) 

   nqcZy {kkj ds fy, 

   NH4OH   NH4
+ + OH–

 

   
4

4

b

NH OH
K

NH OH

+ −    
=

  

          ........(2)   

   nqcZy vEy ds fy, 

   CH3COOH  CH3 COO– +H+  
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3

3

a

CH COO H
K

CH COOH

− +      
=         ........(3) 

   ty ds fy, 

    H2O  H++ OH– 

    KW = [H+] [OH–]           ........(4) 

   xq.ku lehdj.k  Eq. (1) × Eq. (2) × Eq. (3) = Eq. (4) 

   
   3 4

3 4

CH COOH NH OH

CH COO NH− +      

× 
4

4

NH OH

NH OH

+ −      

  

×
 

3

3

CH COO H

CH COOH

− +        = [H+] [OH–] 

   Kh × Kb × Ka = KW 

   W
h

a b

K
K

K K
=


           .......(5) 

 

 (b) ty vi?kVu dh dksfV (h) – 

             CH3 COO–  +     NH4
+ + H2O   CH3COOH   +   NH4OH 

   yo.k dh çkjafHkd lkaærk  C         C    0   0 

            C – Ch    C – Ch   Ch   Ch 

   Kh = 
   3 4

3 4

CH COOH NH OH

CH COO NH− +      

= 
( )( )

Ch Ch

C Ch C Ch



− −
 = 

( ) ( )

2 2

1 1

C h

C h C h−  −
 

   ;fn h <<<< 1 fQj (1 – h)  1 

    2
hK h=            .......(6) 

   or 2 W

a b

K
h

K K
=


 or   W

a b

K
h

K K
=


     .......(7) 

  

 (c) foy;u dh pH 

   lehdj.k (3) ls 

   
 

3

3

a

CH COO H
K

CH COOH

− +      
=  

   
 3

3

aK CH COOH
H

CH COO

+

−


  =    

aK Ch

C Ch


=

− 1
aK h

h


=

−
  

   ;fn  h <<<< 1 fQj (1 – h)  1 

   [H+] = Ka × h [vc eq. (7) ls h dk eku fy[ks  

   W
a

a b

K
K

K K
= 


 

   W a

b

K K
H

K
+ 

  =            .......(8) 
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   nksuksa rjQ –log ysus ij  – log [H+]   = – log 

1
2

W a

b

K K

K

 
 
 

 

   pH = –
1

2
 [ log (Kw ×  Ka) – log Kb ] 

   pH = –
1

2
 [ log KW  + log Ka – log Kb ] 

   pH = –
1

2
 [ log KW] –

1

2
 [log Ka] –

1

2
 [ – log Kb ] 

   pH = +
1

2
 pKW +

1

2
 pKa –

1

2
 pKb 

   
1 1

7
2 2

a bpH pK pK= + −         ......(9) 

 

 nqcZy vEy vkSj nqcZy {kkj [WA – WB] çdkj ds yo.k ds ty&vi?kVu dh ek=k yo.k dh lkaærk ij fuHkZj 

ugha djrh gSA 
   

 WA - WB    

 Ka > Kb Kb > Ka Ka = Kb 

1. ty vi?kVu /kuk;fur&_.kk;fur _.kk;fur&/kuk;fur mnklhu ty vi?kVu 

2. iz—fr vEyh; {kkjh; mnklhu 

3. pH pH < 7 pH > 7 pH = 7 
   

  : 
 

W
h

K
K

weak
=   25°C hKh

C
=  [H+] pH 

SA-SB N.A. N.A. 10–7 7 

WA-SB 
W

h

a

K
K

K
=  W

a

K
h

K C
=


 W aK K

C


 7 +

1

2
 pKa +

1

2
log C 

SA-WB 
W

h

b

K
K

K
=  W

b

K
h

K C
=


 W

b

K C

K


 7 –

1

2
 pKb –

1

2
 log C 

WA-WB 
W

h

a b

K
K

K K
=


 W

a b

K
h

K K
=


 W a

b

K K

K


 7+

1

2
 pKa –

1

2
bpK  

 

;fn vEy {kkj  cgq{kkjdh;@cgqvEyh; gS] rks dqN vkSj ekeys lkeus vk ldrs gSaA 

(i)  cgqla;ksth vk;uksa ¼;k /kuk;uksa½ ;k nqcZy i‚yhçksfVd vEyksa ¼;k {kkjksa½ ls ;qä foy;u 

(ii)  bu çtkfr;ksa dk ty vi?kVu fofHkUu pj.kksa esa ugha gksrk gSA ¼tSls nqcZy i‚yhçksfVd vEy dk vi?kVu½ 

(iii) fofHkUu pj.kksa esa ls] vkerkSj ij igyk pj.k ty vi?kVu eq[; :i ls nks dkj.kksa ls gkoh gksrk gSA 

 (a) igys pj.k ds ty vi?kVu fLFkjkad dh rqyuk esa nwljs vkSj vkxs ds pj.kksa dk ty vi?kVu fLFkjkad vkerkSj ij 

ux.; gS 

 (b) igys pj.k ty vi?kVu ¼leku vk;u çHkko½ ds dkj.k mRiUu vk;uksa dh mifLFkfr esa nwljs vkSj vkxs ds pj.k ty 

vi?kVu dks nck fn;k tk,xkA 
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   i‚yhçksfVd vEy tSls (H2S, H3PO4, H2CO3, H2CO3, H2C2O4) ds fy, 

   ge igys ls gh tkurs gSa fd vi?kVu ges'kk pj.kksa esa gksrk gS tSlsA H3PO4 

  H3PO4  H+ + H2PO4–  Ka1 = 
 

+
2 4

3 4

H H PO

H PO

−          …… (1) 

  H2PO4  H+ + HPO4
2–  Ka2 = 

 

+ 2
4

2 4

H HPO

H PO

−          …… (2) 

   HPO4
2–  H+ + HPO4

3–   Ka3 = 

+ 3
4

2
4

H HPO

HPO

−

−

      

  

   …… (3) 

  

   lHkh vEy ds fy, gekjs ikl ges'kk Ka1 >> Ka2 >> Ka3 gksrk gS 

  HS–    S2– + H+ 

  C11(1 – 2) C112  0.1 

   10–14 = 
( )

1 1 1

1 1 2

C α α × 0.1

C α 1– α
 

   HS− ds vi?kVu dh dksfV HS− = 2 = 10–13 

  [S2−] = C122 = 10−1 × 10–6 × 10–13 = 10–20 M 

   [HS−]  C11 = 10–1 × 10–6 = 10–7 M 

 

   H+ vk;u dh x.kuk igys pj.k ls gh dh tk ldrh gS D;ksafd (H+) nwljs vkSj rhljs pj.k ls misf{kr fd;k tk ldrk 

gS 

   (a) Ka1 >> ka2 >> Ka3 

   (a) [H+] igys i`FkDdj.k ls nwljs vkSj rhljs pj.k ds i`FkDdj.k dks nck fn;k tk,xk 

     cgqla;ksth vk;uksa ds ty vi?kVu ls  ¼yo.k tSls K3PO4, Na2CO3, ZnSO4, FeCl3,(NH4)2 C2O4 tSls vk;uksa ls 

 PO4
3−, CO3

2−, Zn+2, fe+3 vkfn½ 

    O;qRifÙk  PO4
3− + H2O   HPO4

2− +  OH− 

        t = 0 C    0   0 

        t = eq C(1 − h)   Ch   Ch 

    Kh1 = 

2
4

3
4

OH HPO

PO

− −

−

                ….. (4) 

    HPO4
2−  + H2O  H2PO4

2− + OH− 

    Kh2 = 
4

2
4

OH HPO

H
 

PO

− −

−

      

  

        ….. (5) 

    H2PO4
−  + H2O  H3PO4 + OH− 

    Kh3 = 
 3 4

2 4

O
 

OH H P

H PO

−

−

  

  

         ….. (6) 

    H2O     H+ + OH− 

     Kw = [H+][OH−]           ….. (7) 
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     mijksä lehdj.kksa ls] ge çkIr djrs gSa 

     Ka1 × Kh3 = Kw ;  Ka2 × Kh2 = kw ;  Ka3 × Kh1 = Kw 

     la[;kRed :i ls Kh1 >> Kh2 >> Kh3 

     vke rkSj ij PH dh x.kuk dsoy igys pj.k ds ty vi?kVu dk mi;ksx djds dh tkrh gS 

    Kh1 = 
2Ch Ch Ch

C(1 h) 1 h

−
=

− −
 

    1 – h  1 

    Kh1 = Ch2  & h = 1Kh

C
 

    [OH−] = Ch = 1Kh C  

     [H+] = 3 3Ka Kw × KaKw
Kw

Kw×C COH−
= =

  

 

     rks] pH = 
2


  3pK pKa logcw + +  

     vxj h  0.1 gesa f}?kkr lehdj.k Sol. djuk pkfg, 

     mHk;pj vk;uksa ¼;k /kuk;u½ ;qä foy;u 

     NaHCO3, NaHS vkfn dk _.kk;u H+ ls vk;uu gks ldrk gS vkSj OH− cukus ds fy, ty vi?kVu ls Hkh xqtj 

ldrk gSA 

    (1) HCO3
− + H2O 

ionisation
 Co3

2− + H3O+ ; Ka2 

    (2) HCO3
− + H2O 

hydrolysis
 H2CO3 + OH−; 

Kw

Ka
 

 %& vk;uhdj.k dh fMxzh () ¾ ty vi?kVu dh fMxzh (h) ;k [CO3
2−] = [H2CO3] 

    pH dh x.kuk laca/k }kjk dh tk ldrh gS% & 

    pH(HCO3
−) = 1 2pKa + pKa

2

 
 
 

 ¾ vk;uhdj.k vkSj ty vi?kVu vfHkfØ;k esa 'kkfey {kkj vEy ds pKa ekuksa dk vkSlr 

    blh rjg H2PO4
− vkSj HPO4

2− ,EQhçksfVd vk;uksa ds fy, 

   pH(H2PO4
−) = 1 2pKa + pKa

2

 
 
 

and 

    pH(HPO4
2−) = 2 3pKa + pKa

2

 
 
 

 

    tgka Ka1, Ka2 vkSj Ka3 H3PO4. ds fo;kstu fLFkjkad gSaA  

 

Ex.13 5-13 pH çkIr djus ds fy, fdrus xzke NH4Cl dks çfr yhVj foy;u esa feykuk pkfg,\ (pKb= 4.74) 

Sol.  NH4Cl SA + WB dk yo.k gS 

   
1

[ – log – ]
2

w bpH pK c pK=  

  10.26 = 14 – log C – 4.74 

  C = 10–1 M 

  [NH4Cl] = 10–1 M 

  WNH4Cl = 10–1 × 53.5 g L–1 = 5.35 g L–1 
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Ex.14 NaCN ds 0.01 M foy;u ds pH dh x.kuk mlds ty&vi?kVu dh dksfV ls djsa] ;fn HCN ds fy, Ka dk eku  

 6.2 × 10–12 gSA 

Sol.  NaCN =  SB + W.A  dk yo.k  

  CN– + H2O  HCN + OH– 

  
–14

h – –12

[HCN][OH] kw 10
k

[CN ] Ka 6.2 10
= = =


  

  ekuk x eksy yo.k ty vi?kVu ls xqtjrk gS 

  [CN–] = 0.01 – x  0.01 
  [HCN] = x 
  [OH–] = x 

  –3
h

x x
k 1.6 10

0.01


= =   

  x2 = 1.6 × 10–5  x = 4 × 10–3 
  [OH–] = x = 4 × 10–3 

  
–14

–11
3 – –3

kw 10
[H O ] 0.25 10

[OH ] 4 10
+ = = = 


 

  pH = – log (0.25 × 10–11) = 11.602 

  ty vi?kVu dh dksfV 

–3
–1x 4 10

4 10
0.01 0.01


= = =   

 

PRACTICE SECTION-02 

Q.1 fn;k x;k] HF + H2O aK  H3O+ + F–  

 F– + H2O bK  HF + OH– 

 dkSu lk laca/k lgh gS\ 

 (1) Kb = Kw (2) Kb = 
1

wK
 (3) Ka × Kb = Kw  (4) a

w

b

K
K

K
=  

 

Q.2 lgh dFku gSa% 

 (1) CH3COOH ,d nqcZy vEy gS (2) NH4Cl ikuh esa {kkjh; foy;u nsrk gS 

 (3) CH3COONa ikuh esa vEyh; foy;u nsrk gS (4) Na2SO4  ikuh esa {kkjh; foy;u nsrk gS 
 

Q.3 25°C ij 0.10 M KCN foy;u ds pH dh x.kuk djsaA HCN ds  fy,  Ka = 6.2 × 10–10  

 (1) 3.9 (2) 11.1 (3) 7 (4) dksbZ ugha 
 

Q.4 pH ds 0.10 M foy;u ds NH4Cl dh x.kuk dhft, fo;kstu fLFkjkad (Kb) NH3 is 1.6 × 10–5 gS 

 (1) 5.1 (2) 8.9 (3) 7 (4) 3 
 

Q 5 ,d nqcZy vEy HA (ka = 10–5) yo.k AB cukus ds fy, izcy {kkj ds lkFk la;qä gksrk gS bl yo.k fuekZ.k ds fy, 

lkE; fLFkjkad Kkr dhft,A 

 (1) 10–9 (2) 109 (3) 10–5 (4) 105 
 

Q.6 pKa ,flfVd vEy vkSj pKb dk veksfu;e gkbMª‚DlkbM ds Øe'k% 4-76 vkSj 4-75 gSaA 298 K ij veksfu;e ,lhVsV ds 

ty vi?kVu fLFkjkad dh x.kuk djsa 

 (1) 1.25 × 10–5 (2) 3.25 × 10–5 (3) 6 × 10–4  (4) 2 × 10–4 
 

Q.7 fuEufyf[kr esa ls dkSu lk yo.k vf/kdre vk;fud ty ty vi?kVu dk çfrfuf/kRo djrk gS 

 (1) KCl (2) CH3COONa (3) HCOONa (4) PhONa 
 

ANSWER KEY 
Que. 1 2 3 4 5 6 7 

Ans. 3 1 2 1 2 2 4 
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(Ksp) (SOLUBILITY AND SOLUBILITY PRODUCT(Ksp)) : 

(A)  (SOLUBILITY): 

 (a) 

 (i) fdlh inkFkZ ds vf/kdre eksyksa dh og la[;k tks 1 yhVj foy;u esa mifLFkr gksdj foy;u dks lar`Ir dj ns] 

ml inkFkZ dh fdlh fuf'pr rki ij foys;rk dgykrh gSA 

   =S(M)
( )

foy;s  d s ekys k as dh la[;k

foy;u  dk vk;ru yhVj e as w lit

x

M V
=


eksy@yhVj 

 (ii)  foys; dk vf/kdre Hkkj tks foyk;d dh nh xbZ ek=k esa foysf;r gks tkrk gS] foys;rk dgykrh gSA 

 

 (b) 

   foys;rk inkFkZ dh ek=k o foy;u ds vk;ru ij fuHkZj ugha djrh gS] tcfd ;g fuEu ij fuHkZj djrh gSA 

 (i) rki 

 (ii)  levk;u dh mifLFkfr 

 (iii) foyk;d dh izd`fr 

   (AgCl dk v.kqHkkj = 143.5) 

   (BaSO4  dk v.kqHkkj = 233) 

 •  foys;rk lnSo eksyjrk esa fudkyrs gSA 

 

(B) (Ksp) (SOLUBILITY PRODUCT) : 

 (a) fuf'pr rki ij fdlh inkFkZ ds lar`Ir foy;u esa mifLFkr vk;uksa dh lkUnzrk dk xq.kuQy ml inkFkZ dk foys;rk 

xq.kuQy dgykrk gSA  

 Ex. (i)  AgCl        AgCl     Ag+     +  Cl– 

      S eksy@yhVj            a  0  0 

      BkslkoLFkk esa lar`Irrk ds ckn   a – S  S  S   

      L.M.A. ds vuqlkj 

      lar`Irrk ij vk;uksa dh lkUærk ds :i esa foys;rk xq.kuQy Ksp = [Ag+ ] [Cl–] 

      foys;rk ds :i esa foys;rk xq.kuQy Ksp = (S) (S) 

        2
spK S=  

 Ex. (ii) CaCl2 Ksp    CaCl2     Ca+2 + 2Cl– 

      izkjEHk esa             a     0    0 

      ekuk CaCl2 dh foys;rk S gS a – S    S   2S 

      vk;uksa dh lkUnzrk ds :i esa foys;rk xq.kuQy Ksp = [Ca+2 ] [Cl–]2 

      foys;rk ds :i esa foys;rk xq.kuQy Ksp = (S) (2S)2 

      34spK S=    

 Ex. (iii) AlCl3 Ksp      AlCl3     Al+3   +    3Cl– 

      izkjEHk esa             a    0      0 

      ekuk AlCl3 dh foys;rk S mol/L gS  a – S    S     3S 

      vk;uksa dh lkUnzrk ds :i esa foys;rk xq.kuQy Ksp = [Al+3 ] [Cl–]3 

      foys;rk ds :i esa foys;rk xq.kuQy  Ksp = (S) (3S)3 

      427spK S=  
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 (b)  AxBy    xA+y  + yB–x 

                a       0       0 

            a – S      xS       yS 

   Ksp  = [A+y ]x [B–x]y  

      = [xs]x × [ys]y = xx.sx. yy.sy 

       ( )x y x y
spK x y S +=  

 

 Ex. (i)  Al2 (SO4 )3 

      Ksp  = 22  ×  33 ×  (S)2 + 3  = 4 ×  27 ×  S 5  = 108 S5 

   (ii) Na2 KPO4 

      Ksp  = 22  ×  11  ×  11 (S)2+1+1 = 4S4 

   (iii) NaKRbPO4 

      Ksp  = 11 ×  11 ×  11 × 11 × (S)1 + 1 + 1 + 1 = S4  

(Ksp) 

(A) (S)

 (i) AB Ksp – 

 Ex. NaCl, BaSO4, CH3COONa, CaCO3, NaCN, KCN, NH4CN, NH4Cl  

    AB(s)     A+  +   B– 

    1       0  0 

    1       s  s 

    Ksp = [A+] [B–] 

    Ksp = s2     ;k s = spK  

 (ii)  AB2  A2B  Ksp – 

 Ex. CaCl2, CaBr2, K2S, (NH4)2SO4, K2SO4, K2CO3  

   AB2(s)     A+2 + 2B– 

   1       0  0 
   1       s  2s 
   Ksp = [A+2] [B–]2 
   Ksp = s × (2s)2  = s × 4s2  = 4s3 

   s = 

1
3

4

spK 
 
 

 

 (iii) AB3 or A3B Ksp – 

 Ex. FeCl3, AlCl3, K3PO4  

   AB3(s)    A+3  + 3B– 

   1         0   0 

   1          s   3s 

   Ksp = 
33A B+ −        = 3(3 )s s  = 27s4 

   s =  

1
4

27

spK 
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 (iv) A2B3  A3B2 Ksp– 

 Ex. Al2(SO4)3, Ba3 (PO4 )2 vkfn 

   A2B3(s)   2A+3 + 3B–2 

   1        0   0 

   1        2s   3s 

   Ksp =
2 33 2A B+ −          =   2s × 2s × 3s × 3s × 3s  =  108s5 

   

1
5

108

spK
s

 
=  

 
   

 
(B)   : 
  % levk;u dh mifLFkfr ls inkFkZ dh foys;rk lnSo de gksrh gSA 

 Ex. (i)  AgCl C NaCl 

      AgCl   Ag+ + Cl– 

      S        S    S  (ekuk AgCl dh foys;rk S mol L–1 gS) 

      Ksp = [Ag+] [Cl–]  
      Ksp = S2  

      NaCl foy;u esa  NaCl    Na+   +  Cl– 

               C        C  C [Cl–] = C 
      vc AgCl dh foys;rk lksfM;e DyksjkbZM (NaCl ) foy;u dh mifLFkfr esa  S' mol L–1 

      AgCl   Ag+ +  Cl–   

        S'           S'         S'+C 
      L.M.A. ds vuqlkj 

      Ksp = [Ag+]' [Cl–]' 
      Ksp = S'  (S' + C)  = S' 2 + S'C  (S' dk mPp eku ux.; eku fy;k tkrk gS)  

      Ksp = S' C 

      ' spK
S

C
=  

  Ex. (ii) CaCl2 C NaCl 

      CaCl2    Ca+2  + 2Cl– 

         S         S    2S  [ekuk CaCl2 dh foys;rk S mol/L gS ] 

      Ksp = [Ca+2] [ Cl–] 2 

        =  4S3 

      NaCl foy;u esa   NaCl      Na+  +  Cl– 

                C            C   C [Cl–] = C 
      vc CaCl2 dh foys;rk lksfM;e DyksjkbM (NaCl ) foy;u dh mifLFkfr esa  S' mol L–1 

      CaCl2  Ca+2  +  2Cl–   

       S'           S'  2S'+C 
      L.M.A. ds vuqlkj 

      Ksp = [Ca+2]' [Cl–]' 2 
      Ksp = S'  (2S' + C)2   = S'  (4S' 2 + 4S'C + C2)  
      Ksp = 4S' 3 + 4S' 2 C + S'C2     (S' dk mPp eku ux.; eku fy;k tkrk gS) 

      
2

' spK
S

C
=  
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  Ex. (iii)  NaCl dh foys;rk] C lkUnzrk okys CaCl2 foy;u esa Kkr dhft;sA 

      CaCl2    Ca+2  +  2Cl– 

        C        C  2C 
      vc NaCl dh foys;rk lksfM;e DyksjkbM (NaCl ) foy;u dh mifLFkfr esa  S' mol L–1 

      NaCl     Na+  +  Cl–   

        S'          S'         S'+2C 
      L.M.A.  ds vuqlkj 

      Ksp = [Na+]1 [Cl–]1 
      Ksp = S'  (S' + 2C)  = S' 2 + 2S'C   (S' dk mPp eku ux.; eku fy;k tkrk gS) 

      '
2

spK
S

C
=   

 
 

    

'kwU; NaOH or Ca(OH)2, ;fn Å"ek vko';d gksrh gS NH4
+ veksfu;k xSl eqDr gksrh gSA 

1 ruq HCl Ag+ 

Hg2
2+ 

Pb2+ 

AgCl  ;  'osr 

Hg2Cl2 ; 'osr 

PbCl2  ;  'osr 

2 ruq HCl dh mifLFkfr esa H2S(YAS esa vfoys;) Hg2 

Pb2+ 

Bi3+ 

Cu2+ 

Cd2+ 

HgS  ;  dkyk 

PbS   ; dkyk 

Bi2S3  ; dkyk 

CuS  ;  dkyk 

CdS  ;  ihyk 

2 ruq HCl dh mifLFkfr esa H2S (YAS esa foys;) As3+ 

Sb3+ 

Sn2+ 

Sn4+ 

As2 S3 ; ihyk 

Sb2S3 ; ukjaxh 

SnS  ;  Hkwjk 

SnS2 ; ihyk 

3 NH4Cl dh mifLFkfr esa NH4OH Fe3+ 

Cr3+ 

Al3+ 

Fe(OH)3 ; yky Hkwjk 

Cr(OH)3 ; gjk 

Al(OH)3 ; ftysfVu tSlk 'osr 

 

4 NH4OH rFkk NH4Cl dh mifLFkfr esa H2S Zn2+ 

Mn2+ 

Co2+ 

Ni2+ 

ZnS  ; eVeSyk 'osr 

MnS ;  gYdk xqykch 

CoS  ; dkyk 

NiS  ;  dkyk 

5 NH4OH dh mifLFkfr esa (NH4)2 CO3 Ba2+ 

Sr2+ 

Ca2+ 

BaCO3 ; 'osr 

SrCO3 ; 'osr 

CaCO3 ; 'osr 

6 NH4OH dh mifLFkfr esa Na2 HPO4 Mg2+ Mg(NH4) PO4 ; 'osr 

(C) :

 (i). Qsp < Ksp    vlar`Ir   

(ii).   Qsp = Ksp    lar`Ir 

(iii). Qsp >  Ksp    vfrlar`Ir =  

vo{ksi.k 

vo{ksi.k ugha 
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 :

(a). Hg+1 (us) → tyh; foy;u esa vLFkk;h gS  [;g f}yd (Hg2
+2) ds :i esa LFkk;h gksrk gS  Hg2Cl2] 

 Hg2Cl2      Hg2
+2 + 2Cl–  

 S             S 2S 

 Ksp = [Hg2
+2] [Cl– ] 2  

  = (S) (2S)2 

 34spK S=  

(b). Hg+2 (ic) → HgCl2 → tyh; foy;u esa LFkk;h gSA 

 HgCl2      Hg+2  +  2Cl–  

 S            S  2S 

 34spK S=  

(c). f}rh; oxZ dks vo{ksfir djus ds fy, H2S dks vEyh; ek/;e esa izokfgr djus dk dkj.k] levk;u izHkko }kjk lYQkbM 

vk;uksa dh lkUnzrk dks de djuk gS ftlls f}rh; oxZ ds /kuk;u o lYQkbM vk;u dk vk;fud xq.kuQy buds vius 

/kkfRod lYQkbM ds foys;rk xq.kuQy ls vf/kd gks tk;sA ftlls fd dsoy f}rh; oxZ ds /kuk;u gh vo{ksfir gks] 

'ks"k oxZ ds /kuk;u (III, IV, V) vo{ksfir gksus ls :d tk,sA 

  D;ksafd H2S dks lh/ks gh feykus ij IInd  ds lkFk  IVth  oxZ ds ewyd Hkh vo{ksfir gksus yxrs gSA 

  H2S     2H+ + S–2 

  KspII < KspIV < [IInd o IV lewg ds ewyd] [S–2] 

 tc vEyh; foy;u [H+]  esa H2S xSl izokfgr dh tkrh gS rks dsoy IInd oxZ ds ewyd vo{ksfir gksrs gSA 

  H2S    2H+ + S–2  

  KspII <  [IInd o IV lewg ds ewyd] [S–2] < KspIV 

(d). r`rh; oxZ dks vo{ksfir djus ds fy, NH4OH  dks  NH4Cl dh mifLFkfr esa feykus dk dkj.k] levk;u izHkko }kjk 

gkbMªksDlkbM vk;uksa dh lkUnzrk dks de djuk gSA ftlls r`rh; oxZ ds /kuk;u o gkbMªksDlkbM vk;u dk vk;fud 

xq.kuQy buds vius /kkfRod gkbMªksDlkbM ds foys;rk xq.kuQy ls vf/kd gks tk;s ftlls fd IIIrd  oxZ ds /kuk;u gh 

vo{ksfir gks rFkk 'ks"k oxZ ds /kuk;u (IV, V) vo{ksfir gksus ls :d tk,A 

(e). prqFkZ oxZ dks vo{ksfir djus ds fy, H2S dks {kkjh; ek/;e esa izokfgr djus  dk dkj.k] fo"ke vk;u izHkko }kjk 

lYQkbM vk;uksa dh lkUnzrk dks c<+kuk gS] ftlls prqFkZ oxZ ds /kuk;u o lYQkbM vk;u dk vk;fud xq.kuQy  buds 

vius /kkfRod lYQkbM ds foys;rk xq.kuQy ls vf/kd gks tk;s ftlls fd dsoy prqFkZ oxZ ds /kuk;u vklkuh ls 

vo{ksfir gks tk,A 

  

 blfy,  [S–2] vk;u dh ek=kk c<+kus ij      

  KspIV < [IV lewg ds ewyd ] [S–2] 

(f). iape oxZ esa Ksp  dk Øe rFkk vo{ksi.k – 

 BaCO3 < SrCO3 < CaCO3 

 



  
 

Online Platform for Board Exams, NEET, JEE & NTSE (Kota Office : 8090908042) Page | 29 

 
(A) KW  

 (a)  KW = [H+] [OH–] ty ds fy,  [H+] = [OH–] 
 (b)   KW = [H+]2 
 (c)  KW = [OH–]2 
 (d)  KW = [H3O+] [OH–] 
 (e)  KW = [H3O+]2       {[H3O+]    = [H+]} 
      gkbMªksfu;e   izksVksu 

      vk;u  
 
(B)  – 
 ;fn fofHké&fofHké çdkj ds foy;u ftudh pH leku gks] og foy;u legkbfMªd foy;u dgykrs gSaA 
 eq[; fcUnq :– nks nqcZy vEy] HA1 rFkk HA2 ds fy, legkbfMªd ifjfLFkfr tcfd budh Øe'k% lkUnzrk;sa C1 rFkk C2 vkSj 

vk;uu fLFkjkad Ka1 rFkk Ka2 gSA 

 rc [H+]1  = 1 1Ka C  rFkk   [H+]2 = 2 2Ka C   

 nh xbZ ifjfLFkfr ds vuqlkj legkbfMªd foy;uksa ds fy, pH dk eku leku gksrk gSA 
 vr% [H+]1 = [H+]2  

  1 1Ka C  = 2 2Ka C   

 1 1 2 2Ka C Ka C=  or  1 2

1 2

Ka Ka

V V
=    

1
C

V
  

 
(C)  :– 

 ge tkurs gSa fd  +
[H ]vEy dh lkeF; Z   

 nks nqcZy vEy] HA1 rFkk HA2 ftudh lkUnzrk;sa Øe'k% C1 rFkk C2 , vk;uu dh ek=k 1 rFkk 2 rFkk vk;uu fLFkjkad 

 Ka1 rFkk Ka2 gS] ds fy, vEy dh lkeF;Z dk vuqikr – 

 ge tkurs gSa fd  [H+] = C = KaC   

 blfy, 

+
1 11 1 1 1

+

2 2 2 2 2 2

Ka CHA [H ] C α
= = =

HA [H ] C α Ka C

  ncq yZ  vEy dh lkeF;Z

nqcyZ  vEy dh lkeF;Z
  

 ;fn  C1 = C2 
1

2

1

12

HA Ka
=

HA Ka

nqcZy vEy dhlkeF; Z

nqcyZ vEy dhlkeF; Z
  

 vr% nks leku lkUnzrk okys nqcZy vEyksa dh vkisf{kd lkeF;Z muds vk;uu fLFkjkadksa ds vuqikr ds oxZewy ds cjkcj gksrh gSA 
 
(D)  :–  
 tc nks vfØ;k'khy oS|qr vi?kV~; AB rFkk CD ftudh Øe'k% lkUærk;sa C1 rFkk C2 vkSj vk;ru V1 rFkk V2 gS] dks ,d ik= esa feyk;k 

tkrk gS rks ik= dk dqy vk;ru V1 + V2 gksxk rFkk izR;sd oS|qr vi?kV~; dh ifj.kkeh lkUærk fuEu gksxh – 

 AB dh ifj.kkeh lkUærk  1 1
1

1 2

'
C V

C
V V

=
+

  

 CD dh ifj.kkeh lkUærk  2 2
2

1 2

'
C V

C
V V

=
+

  

 ;fn nksuksa oS|qr vi?kV~;ksa ds vk;ru cjkcj gksa  V1 = V2 = V 
 rks izR;sd oS|qr vi?kV~; dh ifj.kkeh lkUærk igys dh lkUærk dh vk/kh gksxhA 

  1 1
1'

2

C V C
C

V V
= =

+
 , 2 2

2'
2

C V C
C

V V
= =

+
  

  1
1

2

C
C  =     rFkk 2

2
2

C
C =   

  eq[; fcUnq : ;fn fofHkUu oS|qr vi?kV~;ksa ds fofHkUu n izdkj ds foy;u leku vk;ru esa feyk;s tkrs gSa] rks çR;sd 

oS|qr vi?kV~; dh ifj.kkeh lkUærk igys dh lkUærk dh 
1

n
 xquk gksxhA 
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Ex.15 ty esa BaSO4 dh foys;rk 1.07 × 10–5mol–3 gSa] blds foys;'khy mRikn dk vuqeku yxk,a 

Sol.  BaSO4 ds fy, foys;rk dh lehdj.k gSa 

( )

2 2
4 4s

BaSO Ba SO+ −+  

S = 1.07 × 10–5 m 
  Ksp = (S)2 = (1.07 × 10–5)2 = 1.145 × 10–10 

Ex.16 AgBr dk foys;rk xq.kuQy 5.2×10–13 gSa] mol dm–3 vkSj g dm–3 esa bldh foys;rk dh x.kuk dhft, 

Sol.  AgBr(s)  Ag+
(aq) + Br–

(aq) 

  Ksp = (s)2 

  –13 –7 –3S K 5.2 10 7.2 10 mol dmsp= =  =   

  g dm–3 esa foys;rk = eksyj foys;rk × eksyj nzO;eku = 7.2 × 10–7 × 107.0 = 1.35 × 10–4 g dm–3 

Ex.17 0.04M CaCl2 vkSj 0.0008M Na2SO4 dh leku ek=k dks feyk;k tkrk gSaA ,d vo{ksi cu tk,xk \ CaSO4 ds fy, Ksp 

= 2.4 × 10–5 

Sol.  
2 2 4 4

00.04V 0.0008V 0

CaCl +Na SO CaSO +2NaCl→  

  eku yhft, nksauks ds VmL fefJr gSa 

  
2 2–

4

0.04v 0.0008
[Ca ] ; [SO ]

2v 2v

M+ = =  

  2 2– –6
4

0.04v 0.0008V
[Ca ][SO ] 8 10

2v 2v
+ =  =   

  bl izdkj  [Ca+2][SO4
2–] foy;u esa < KsP 

   CaSo4 ugh cusxk 

 

PRACTICE SECTION-03 
Q.1 nks nqcZy vEy HCOOH (Ka = 2 × 10–4) rFkk HF (Ka = 6.6 × 10–4) dh lacaf/kr lkeF;Z gksxh : 

 (1) 0.30 (2) 0.55 (3) 3.33 (4) 1.82 

Q.2 298 K ij AgCl dk foys;rk mRikn 4.0 × 10–10 gSA 0.04 m CaCl2 esa AgCl dh foys;rk gksxhs ? 
 (1) 2 × 10–5 m (2) 1 × 10–4 m (3) 5 × 10–9 m (4) 2.2 × 10–4 m 

Q.3 Na2SO4 foy;u esa izR;sd  Ag+, Ba2+, Ca2+ vk;uks ds 0.1 M foy;u dks feykus ij lcls igys vo{ksfir iztkrh gksxh  

(Ksp BaSO4 = 10–11, Ksp CaSO4 = 10–6, Ksp Ag2SO4 = 10–5) 
 (1) Ag2SO4 (2) BaSO4 (3) CaSO4 (4) mijksDr lHkh 

Q.4 fuEu Ca2+ rFkk F– foy;uksa ds leku vk;ru feyk;s tkrs gSA dkSuls foy;u esa vo{ksi.k gksrk gS\  
 (CaF2 dk Ksp = 1.7 × 10–10) 

 (1) 10–2 M Ca2+ + 10–5 M F–  (2) 10–3 M Ca2+ + 10–3 M F– 

 (3) 10–4 M Ca2+ + 10–3 M F–  (4) 10–2 M Ca2+ + 10–3 M F– 

Q.5 rki T ij MX, MX2 rFkk M3X izdkj ds yo.kksa ds foys;rk mRikn fu;rkad (Ksp) Øe'k% 4.0 × 10–8, 3.2 × 10–14 rFkk  

2.7 × 10–15 gS rki T ij yo.kksa dh foys;rk (mol dm–3) fdl Øe esa gksxh 
 (1) MX > MX2 > M3X (2) M3X > MX2 > MX (3) MX2 > M3X > MX (4) MX > M3X > MX2 

Q.6 25°C ij ty esa Hg2Cl2 dk foys;rk mRikn 3.2 × 10–17 mol3 dm–9 gS rks 25ºC ij ty esa Hg2Cl2 dh foys;rk D;k 

gksxh? 
 (1) 1.2 × 10–12 M (2) 3.0 × 10–6 M (3) 2  × 10–6 M (4) 1.2  × 10–16 M 

Q.7 fdruh xquk 1 M CH3 COOH ds foy;u dks ruqd`r djuk gksxk fd foy;u dh pH nqxquh gks tk;s?  
 (,sflfVd vEy dk Ka = 1.8 × 10–5) 

 (1) 210 xquk (2) 200 xquk (3) 5.55 × 102 xquk (4) 5.55 × 104 xquk 
 

ANSWER KEY 

Que. 1 2 3 4 5 6 7 

Ans. 2 3 2 4 4 3 4 



  
 

Online Platform for Board Exams, NEET, JEE & NTSE (Kota Office : 8090908042) Page | 31 

pH  

pH :- 

(i) jDr (Blood)   

(ii) vkalw (Tear)  

(iii) tBj jl (Gastric Juice)  1 ls 3 

(iv) rjy is; (Soft drink)  2 ls 4 

(v) vEyh; o"kkZ (Acidic rain)  

(vi) nw/k (Milk)  6.3 ls 6.6 

(vii) ty (Water)  

 

pH   

 (i)  SA rFkk SB dh pH  :- [H+] = C, [OH–] = C 

 (ii) WA rFkk WB dh pH :- [H+] = C , [OH–] = C  

 (iii) vR;f/kd ruq foy;u dk pH  (ty ds H+ rFkk OH– lfEefyr gksus ij) 

 (iv) yo.k dh pH  

(1) SA SB izdkj ds yo.k (ges'kk 7) 

(2) SA WB izdkj ds yo.k (< 7) 

(3) WA SB izdkj ds yo.k (> 7) 

(4) WA WB izdkj ds yo.k (yxHkx 7) 

 

 (v) pH  

   (a) pH : 

     N1V1 + N2V2 + N3V3 + ................. = NV 

     V = ifj.kkeh foy;u dk vk;ru = V1 + V2 + V3 + .......... 

     N = ifj.kkeh foy;u dh ukeZyrk = ifj.kkeh foy;u esa [H+]  

   (b) pH : 

     N1V1 + N2V2 + N3V3 + ................. = NV 

     V =  vfUre foy;u dk vk;ru = V1 + V2 + V3 + .......... 

     N = vfUre foy;u dh ukeZyrk = vfUre foy;u esa [OH–] 

   (c)  pH : 

     vEy  (acid)  ds fy,  : 

     N1V1 + N2V2 + N3V3 + ................. = (NV)Acid 

     {kkj (base)  ds fy, : 

     N1V1 + N2V2 + N3V3 + ................. = (NV)Base 

     ;fn   (NV)Acid > (NV)Base   rc foy;u vEyh; gSA 

     NV = (NV)Acid – (NV)Base  rFkk 

     [H+] = N 

     ;fn (NV)Base > (NV)Acid  rc foy;u {kkjh; gSA 

     NV = (NV)Base – (NV)Acid  rFkk 

     [OH–] = N 
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(BUFFER SOLUTION) : 

A. :  

 os foy;u tks pH esa ifjorZu dk fojks/k djrs gS] cQj foy;u dgykrs gSA] 

 

B.  

 (i)  ,sls foy;uksa dh pH ruqrk o lkUnzrk ij fuHkZj ugha djrh] vFkkZr ,sls foy;uksa esa ty feykus ij vFkok buesa ls ty 

dks fudkyus ij pH  esa dksbZ ifjorZu ugha gksrk gSA 

 (ii) ,sls foy;uksa esa izcy vEy ;k izcy {kkj dh vYi ek=kk feyk nsus ij foy;u dh  pH  esa ux.; ifjorZu gksrk gSA 

   :-  mifLFkr eqDr H+ ;k OH– vk;uksa dh lkUnzrk esa ifjorZu ds dkj.k foy;u ds pH eas ifjorZu gksrk gSA 

(TYPES OF BUFFER SOLUTION): 

(A) lk/kkj.k cQj foy;u  

(B) fefJr cQj foy;u:-  (i) vEyh; cQj foy;u (ii) {kkjh; cQj foy;u 
 

(A) :-nqcZy vEy&nqcZy {kkj (WA-WB) izdkj ds yo.kksa dk tyh; foy;u] lk/kkj.k cQj foy;u 

dgykrk gSA 

Ex. CH3COONH4 , NH4CN, AgCN etc. 

   pH = 7 + 
1

2
 pKa – 

1

2
 pKb

  

   CH3COO– + 4NH+
 + H2O   CH3COOH + NH4OH. 

 Case 1. vEy feykus ij [H+] 

     CH3COO– + H+    CH3COOH 

     NH4OH + H+    4NH+  + H2O 

 Case 2. {kkj feykus ij [OH–] 

     4NH+  + OH–   NH4OH 

     CH3COOH + OH–   CH3COO– + H2O 
 

(B) 

 (i)   fdlh nqcZy vEYk o mlh nqcZy vEy ds fdlh izcy {kkj ds lkFk cus yo.k ds feJ.k dk 

tyh; foy;u] vEyh; cQj foy;u dgykrk gSA 

Ex. CH3COOH + CH3COONa 

   WA          WASB 

 •  nqcZy vEy + izcy {kkj  

 1.  tc  N1 V1  = N2 V2  yo.k (WA SB) 

 2.  tc N1 V1  > N2 V2  vEyh; cQj foy;u (WA + WASB yo.k) 

   [CH3 COOH + CH3 COONa] 

    [CH3 COOH + CH3 COO–]    Na+ (n'kZd vk;u) 

 Case 1. vEy feykus ij  [H+] 

     CH3COO– + H+   CH3COOH 

 Case 2. {kkj feykus ij [OH–] 

     CH3 COOH + OH–
   CH3COO– + H2O 

     vr % vEyh; cQj foy;u ds fy, nqcZy vEYk o mldk la;qXeh {kkj gksuk vko';d gSA 
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(a) pH : 

  CH3 COOH   + CH3 COONa 

   vEy    +    yo.k   

  [CH3 COOH  + CH3 COO–] + Na+  

   vEy         la;qXeh {kkj 

  CH3 COOH   CH3COO– + H+ 

   
 

      
- +

3

a

3

CH COO H
K =

CH COOH
  

  ;k 
−

  
+ 3

3

Ka[CH COOH]
H =

[CH COO ]
 =

 
 
 

aK vEy

l;a qXeh

    

  nksuksa rjQ –log ysus ij 

 pH = pKa – log 
 

 
 

vEy

la;Xq eh
 ;k   pH= pKa + log 

 

  la;Xq eh

vEy
 

  : 

 
 
 

pH= pKa + log
yo.k

vEy

(b) pH  :

 CH3 COOH   CH3 COONa 

 1      :        10   pH = pKa  + log 
10

1
 

           pH = pKa + 1 

 10     :       1   pH  = pKa –1 

 pH  ijkl 

   pH = pKa ± 1  

(c) 

 CH3 COOH    CH3 COONa 

 1      :   1  pH = pKa + log 
1

1
 

 pH = pKa  

(ii) :

 fdlh nqcZy {kkj rFkk mlh nqcZy {kkj dk fdlh izcy vEy ds lkFk cus yo.k ds feJ.k dk tyh; foy;u] 

{kkjh; cQj foy;u dgykrk gSA 

Ex. NH4OH + NH4Cl   [ 4NH+ ] = [NH4Cl] 

   [NH4OH + 4NH+   ] + Cl– [n'kZd vk;u] 

 Case 1. vEy feykus ij [H+] 

     NH4OH + H+    4NH+  + H2O. 

 Case 2. {kkj feykus ij [OH–] 

     4NH+  + OH–   NH4OH 



  
 

Page | 34 Online Platform for Board Exams, NEET, JEE & NTSE (Kota Office : 8090908042) 

(a) pOH : 

 [NH4OH + NH4Cl] 

 NH4OH  4NH OH+ −+   

 
 

−      
+

4

b

4

NH OH
K =

NH OH
  [OH–]  

  

b 4

+

4

K NH OH
=

NH
  

 nksuksa rjQ –log ysus ij   pOH = 
 

  
+

4

b

4

NH
pK +log

NH OH
 

  
 
 bpOH=pK +log
yo.k

{kkj
 

 

(b)  pOH 

 NH4 OH  :  NH4 Cl 
  1      :   10   
  10     :   1 

 
bpOH = pK  ± 1  

 

(c)  

  NH4 OH   :   NH4 Cl 
   1    :     1 

   
bpOH = pK  

 

 izcy vEy ;k izcy {kkj ds eksy ftlls ,d yhVj cQj foy;u dh pH esa ,d bdkbZ dh òf) gks] cQj {kerk dgrs gSaA 

 = 
pH

feyk, x, vEy ;k  {kkj d s rYq ;kad

cQj dh e as ifjoruZ  ¼ifz r yhVj½
  

Ex.18 ;fn HCl  ds nks eksy ,d vEyh; cQj foy;u ds 1 yhVj esa feyk, tkrs gS ;fn bldk pH 3.9 ls 3.4 esa ifjofrZr 
gksrk gS rks bldh cQj {kerk Kkr dhft;sA 

Sol. B.C. = 
2

0.5
 = 4 

 

Ex.19 pH = 6 dk cQj foy;u rS;kj djus ds fy, vEy ds 0.2 m foy;u dh fdruh ek=k 100mL ;k 0.2m foy;u ;k 

lksfM;e esa feyk;k tkuk pfg, 

  pKa or CH3COOH = 4.74 

Sol.  H ka Salt
P P log

Acid
= +  

  H ka[Salt]
log P – P 6 – 4.74 1.26

[Acid]
= = =  

  
[Salt]

18.2
[Acid]

=  

  fofy;u esa CH3COONa dk eksy 
100×0.2

0.02
1000

=  

  ;fn 0.2 ,flfVd vEy dh ek=k dks tksMk x;k 
U × 0.2

1000
 

  
0.2

10.2
0.2

1000
U

=



 

  U = 5.49 mL 
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PRACTICE SECTION-04 

Q.1 fuEu esa ls fdldk pH eku ,d ds cjkcj ugh gksrk gS & 

 (1) 0.1 M CH3COOH  (2) 0.1 M NHO3  

 (3) 0.05 M H2SO4  (4) 50 cm3 0.4 M HCl + 50 cm3 0.2 M NaOH 

 

Q.2 ,d foy;u dh pH Kkr dhft, ftlesa 0.1 M HCl ds 100 mL rFkk 1.0 M NaOH ds 9.9 mL mifLFkr gSA 

 (1) 3.04 (2) 6.08 (3) 11.96 (4) dksbZ ugha 

 

Q.3 fuEu esa ls dkSulk 0.01 M gkbMªkWDyksjhd vEy ds 50 mL dh pH ?kVk;sxk 

 (1) 0.01 M HCl ds 50 mL dk ;ksx (2) 0.002 M HCl  ds 50 mL dk ;ksx 

 (3) /kkfRod ftad dk ;ksx  (4) 1 M HCl ds 5 mL dk ;ksx 

 

Q.4 0.20 M CH3COOH ds 50 mL ds lkFk 0.2 M HCl ds 50 mL dks feykus ls izkIr ,d foy;u dh pH gksxh & 

 (1) 0.30 (2) 0.70 (3) 1.00 (4) 2.00 

 

Q.5 0.1 M veksfu;k ds 40 ml dks 0.1 M HCl ds 20 ml ds lkFk feyk;k tkrk gS rks feJ.k dh pH D;k gksxh ¼veksfu;k 

foy;u dh pKb 4.74 gS) 

 (1) 4.74 (2) 2.26 (3) 9.26 (4) 5.00 

 

Q.6 pH 1 ds HCl ds ,d tyh; foy;u esa pH 2 dk ,d tyh; foy;u izkIr djus ds fy, ty ds fdrus yhVj feyk;s 

tk;saxsA 

 (1) 9.0 L (2) 0.1 L (3) 0.9 L (4) 2.0 L 

 

Q.7 fdl vk;ru vuqikr esa NH4Cl rFkk NH4OH foy;u (izR;sd 1 M) pH 9.80 ds ,d cQj foy;u izkIr djus ds fy, 

feJhr gksxsA (NH4OH dk pKb = 4.74) 

 (1) 1 : 2.5 (2) 2.5 : 1 (3) 1 : 3.5 (4) 3.5 : 1 

 

Q.8 ,d cQj foy;u esa 0.1 M ,sflfVd vEy ds 1000 cm3 esa lksfM;e ,sflVsV ds 0.1 eksy mifLFkr gSA Åij fn;s x;s 

cQj foy;u esa lksfM;e ,sflVsV ds 0.1 eksy fQj feyk;s  tkrs gS ifj.kkfer cQj dh pH fdlds cjkcj gksxh& 

 (1) pKa – log 2 (2) pKa (3) pKa+2 (4) pKa + log 2 

 

ANSWER KEY 
Que. 1 2 3 4 5 6 7 8 

Ans. 1 1 4 3 3 1 3 4 

 

(A) os ;kSfxd ;k inkFkZ tks vius Lo;a ds jax dks cnydj foy;u dh ç—fr dk ladsr nsrs gSaA 

(B) 
(a). (HIn) 

 Ex. fQuksY¶Fksyhu (HPh) 

  HPh      H+  +  Ph– 

   jaxghu         xqykch  

 
(b).  (InOH)
 Ex. esfFky vkWjsUt (MeOH)  

   MeOH  Me+    +  OH– 

   ihyk    ukajxh      yky 
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• 

 (i)  bl fl)kar ds vuqlkj izR;sd lwpd] nqcZy dkcZfud vEy ;k {kkj gksrk gSA 

 (ii) izzR;sd lwpd dk vuvk;fur Hkkx gYdk jax tcfd vk;fur Hkkx xgjk jax n'kkZrk gSA 

 (iii) izR;sd lwpd vius ls foifjr ek/;e esa jax ifjorZu n'kkZrk gS vFkkZr dk;Z djrk gS ftlds dkj.k vuvk;fur Hkkx 

dk vk;fur Hkkx esa cny tkuk gSA 

Ex. vEyh; ladsrd HPh 

 Case 1. HPh   H+   + Ph–    

     mPp vEyh; ek/;e es [H+], [HPh] >> [Ph–] 

                  jaxghu 

 Case 2. HPh   H+  + Ph–  

     mPPk{kkjh; ek/;e es [OH–] [Ph–] >> [HPh] 

                 xqykch jax 

 

(a)  pH  - 

 HIn  H+  +    In–  

 K
I 
= 

 

H In

HIn

+ −        

 [H+ ] = 
 IK HIn

In−  

 

 nksuks rjQ – log yssus ij  

 pH = pKI – log [HIn] + log [In–] 

  pH = pKI + log 
 

In

HIn

−    

  1 logpH pK
 
 = +

 
 

vk;fur

vuvk;fur
 

 

(b) pOH - 

 InOH   In+ + OH–  

 K
I 
= 

 

In OH

InOH

+ −        

 
[ ]

[ ]1pOH=pK +log
vk;fur

vuvk;fur
 

 

(c) pH  :

[HIn]  :  [In–] 
 1    :  10 
 10    :  1 

 IpH = pK  ± 1  
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(d) pOH  :

[InOH]  :  [In+] 

  1   :  10 

  10  :  1 

 IpOH = pK  ± 1  
 

(e) ( ) 

 vEyh; lwpd dh 'krZ    %   {kkjh; lwpd dh 'krZ 

 [HIn]  : [In–]       [InOH] : [In+] 

 1   : 1        1  : 1 

 IpH = pK        IpOH = pK  

 

   pH    

 1. esfFky vksjsUt (MeOH) ukjaxh yky ihyk 3.1 ls  4.5 

 2. esfFky jsM yky ihyk 4.2 ls 6.2 

 3. fQuksy jsM ihyk yky 6.2 ls 8.2 

4. fQuksY¶Fksyhu (HPh) jaxghu  xqykch  8.2 ls 10.2 

 

 

 pH    

 1. SA/SB 3 – 11 lHkh lwpd (MeOH, HPh vkfn) 

 2. SA/WB 3 – 7  esfFky vkWjsat (MeOH) , esfFky jsM 

 3. WA/SB 7 – 11 fQuksY¶Fksyhu (HPh) 

 4. WA/WB 6.5 – 7.5 fQuksy jsM 

 

(i) vuqekiu lnSo nks foifjr foy;uksa ds e/; gh laHko gSA ¼,d vEyh; o nwljk {kkjh;½ 

(ii) fdlh vuqekiu gsrq lwpd dk p;u djrs le; ;g vko';d gS fd lwpd dh dk;Zdkjh pH ijkl] vuqekiu ijkl easa vkrh 

gksA ¼vFkkZr mHk;fu"B gks½ 

(iii) vuqekiu esa vafre fcUnq ij lnSo vEy o {kkj ds rqY;kad leku gksrs gSA ;g vuqekiu dh vko';d 'krZ gSA 

(iv) vafre fcUnq ij foy;u dh izd`fr vuqekiu ds izdkj ij fuHkZj djrh gSA 

 SA/SB - mnklhu (pH = 7) 

 SA/WB - vEyh;  

 WA/SB - {kkjh; 

 WA/WB - dqN Hkh gks ldrk gSA 

 

(i) bl fl)kar ds vuqlkj izR;sd lwpd ,sjksesfVd ;kSfxd gksrs gSA 

(ii) lwpd dk vuvk;fur Hkkx csUtsuks;M (Benzenoid form) tcfd vk;fur Hkkx fDouksuks;M :i (Quinonoid form) dgykrs 

gSA 

       

        Benzenoid form         Quinonoid form  

        ¼vuvk;fur½          ¼vk;fur½ 
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(iii) izR;sd lwpd dk csUtsuks;M (Benzenoid form) :i gYdk jax n'kkZrk gS tcfd fDouksuks;M :i (Quinonoid form) xgjk 

jax n'kkZrk gSA 

(iv) izR;sd lwpd vius ls foifjr ek/;e esa jax ifjorZu n'kkZrk gS ftldk dkj.k lwpd ds vuvk;fur Hkkx dk vk;fur Hkkx 

esa cny tkuk gSA 

  

 (a) 

 

 
OH

H

−

+
    

 (b)  
H

–OH

+

     

    csUtsuks;M :i             fDouksuks;M :i  

           (MeOH)                  (MeOH)  

                      vEyh; foy;u (yky) 

(ACID AND BASE CONCEPT) : 

(a)  Acid):- vkjfgfu;l ds vuqlkj vEy os ;kSfxd ;k inkFkZ gS tks tyh; foy;u esa eqDr H+ vk;u nsrs gSA 

 Ex. HCl, HNO3, H2SO4, H3PO4, H2CO3, H2S, CH3COOH etc. 

   HCl + H2O  ⎯⎯⎯→ H+(aq.)  + Cl–(aq.) 

   H2SO4 + H2O ⎯⎯⎯→ 2H+(aq.) + SO4
–2(aq.) 

   CH3COOH + H2O ⎯⎯⎯→ CH3COO–(aq.) + H+(aq.) 

(b)  (Base) :- bl fl)kUr ds vuqlkj {kkj os ;kSfxd ;k inkFkZ gS tks tyh; foy;u esa eqDr OH– vk;u nsrs gSA 

Ex. NaOH,  KOH, Cs(OH), Rb(OH), NH4OH, Ba(OH)2, Ca(OH)2, Al(OH)3 etc. 

   NaOH + H2O ⎯⎯⎯→ Na+ (aq.) + OH– (aq.) 

   Ba(OH)2 + H2O ⎯⎯⎯→ Ba+2 (aq.) + 2OH– (aq.) 

   Al(OH)3 + H2O ⎯⎯⎯→ Al+3 (aq.) + 3OH– (aq.) 

(c) ;g fl)kUr ikuh dh izd`fr dks mnklhu ekurk gS tks fd ,d foyk;d dh rjg dk;Z djrk gSA 

(d) bl fl)kUr ds vuqlkj vEy rFkk {kkj fØ;k djds ty dk v.kq cuk nsuk gh mnklhuhdj.k 

vfHkfØ;k dgykrh gSA 

 vFkkZr~ Na+ + OH– + H+ + Cl– ⎯⎯⎯→ NaCl + H2O 

    H+ + OH– ⎯⎯⎯→ H2O 

(e) ;g fl)kUr vEy rFkk {kkjkas ds lkeF;Z dh O;k[;k vk;uu dh ek=kk ds vk/kkj ij djrk gS] 

vFkkZr~ ftl oS|qr vi?kV~; dk ftruk vf/kd vk;uu] og mruk gh vf/kd izcy rFkk ftldk ftruk de vk;uu] og 

mruk gh vf/kd nqcZy gksxkA 

Ex. izcy oS|qr vi?kV~; ds fy,  ~ 100% 

   nqcZy oS|qr vi?kV~; ds fy,  < 100% 

Quinonoid form

(Ph )
–
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(f) Advantage :- ;g fl)kUr vEy rFkk {kkjkas dh izk;ksfxd O;k[;k djus esa l{ke gS vFkkZr~ tSls fd pH Kkr djuk] vk;uu 

fLFkjkad] ty vi?kVu fLFkjkad] mnklhuhdj.k dh Å"ek vkfn Kkr djukA 
 

(g) Disadvantage :- 

 (i)  ;g fl)kUr vEy rFkk {kkjkas dh izk;ksfxd O;k[;k dsoy vkSj dsoy ty esa gh dj ldrk gS] vU; foyk;dksa eas ugha 

dj ldrk gSA 

 (ii) izksVksu (H+) ds LFkkf;Ro dh O;k[;k ugha djrk gSA 

 (iii) l;qaXeh vEy rFkk {kkj dh O;k[;k ugha djrk gSA 

 (iv) vizksfVd vEy rFkk {kkj (SO2, CO2, SiCl4, AlCl3 etc.) dh Hkh O;k[;k ugha djrk gSA 

 

 

 ;g fl)kUr izksVksu ds vknku iznku ij vk/kkfjr gSA  

 (a) (Acid) :- bl fl)kUr ds vuqlkj os ;kSfxd ;k inkFkZ ;k iztkfr tks fdlh Hkh foyk;d es vkSj fdlh Hkh rjg 

izksVksu nsus dh izo`fr j[krs gks vEy dgykrs gSA 

Ex. (i) HCl, HNO3, H2SO4, H2CO3, H2S, CH3COOH, H3PO3 vkfnA 

   (ii) HS–, HCO3
–, HSO4

–, H2PO4
–, HPO4

–2, H2O vkfnA 

   (iii) NH4
+, H3O+, PH4

+, CH3COOH2
+ vkfnA 

   (vi)  [Al(H2O)6]+3, [Ag(H2O)2]+1, [Fe(H2O)6]+3 vkfnA 

   (a) HCl (vEy) + H2O (foyk;d)   ⎯⎯⎯→  H3O+ + Cl– 

   (b) HS– (vEy) + H2O (foyk;d)   ⎯⎯⎯→  H3O+ + S–2 

   (c) NH4
+ (vEy) + H2O (foyk;d)   ⎯⎯⎯→  NH3 + H3O+ 

   (d) [Al(H2O)6]+3 (vEy) + H2O (foyk;d) ⎯⎯⎯→  [Al(H2O)5OH]+2 + H3O+  
 

 (b) (Base) :- os ;kSfxd ;k inkFkZ ;k iztkfr tks fdlh Hkh foyk;d eas vkSj fdlh Hkh rjg izksVksu xzg.k djus dh 

 izo`fÙk j[krs gks] {kkj dgykrs gSaA 

Ex. (i)  NaOH, KOH, Rb(OH), Cs(OH), Ba(OH)2, Ca(OH)2, NH4OH, Al(OH)3 etc. 

   (ii) HS–, HCO3
–, HSO4

–, H2PO4
–, HPO4

–2, H2O etc.  

   (iii) NH3, RNH2, R2NH, R3N, C6H5NH2, C5H5N, H2N-NH2 etc. 

   (iv) O–2, SO4
–2, CO3

–2, Cl–, Br–, I–, CN– etc. 

   (a) NaOH ({kkj) + H2O (foyk;d)  ⎯⎯⎯→ OH– 2
++⎯⎯⎯→NaOH

vLFkk;h

 Na+ + H2O  

   (b) HS– ({kkj) + H2O (foyk;d) ⎯⎯⎯→ H2S + OH– 

   (c) NH3 ({kkj) + H2O (foyk;d) ⎯⎯⎯→ NH4
+ + OH– 

   (d) CO3
–2({kkj) + H2O (foyk;d) ⎯⎯⎯→ HCO3

– + OH– 
 

 (c) bl fl)kUr ds vuqlkj ikuh dh izd`fr mHk;izksfVd gksrh gS vFkkZr~ ikuh] vEy rFkk {kkj nksuksa 

dh rjg dk;Z djrk gSA 

   (i)  HCl (vEy) + H2O ({kkj) ⎯⎯⎯→ Cl– + H3O+ 

   (ii) NH3 ({kkj) + H2O (vEy) ⎯⎯⎯→ NH4
+ + OH– 

 

 (d) bl fl)kUr ds vuqlkj vEy rFkk {kkj dh fØ;k djds] vius&vius la;qXeh vEy&{kkj 

esa cny tkuk gh mnklhuhdj.k vfHkfØ;k dgykrh gSA 

 Ex.
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 (e)  :- ;g fl)kUr vEy rFkk {kkjkas dh lkeF;Z dh O;k[;k izksVksu nkrk ,oa 

xzkgh ds lkis{k izo`fr ds vk/kkj ij djrk gSA 

   (i)  HClO4  (ix) H3PO4   (xvii) H – OH  

   (ii) HI   (x) HF    (xviii) C2H5–OH 

   (iii) HBr   (xi) CH3COOH  (xix) C6H5NH2
 

   (iv) H2SO4  (xii) H2CO3   (xx)  NH3  

   (v)  HCl   (xiii) H2S    (xxi)  R–NH2  

   (vi) HNO3  (xiv) NH4
+   (xxii)  CH4

    

   (vii) H3O+  (xv) HCN   (xxiii)  H2
    

   (viii) HSO4
–    (xvi) C6H5OH 

 

 Ex. (i)  HCl        +   H2O      Cl–     +  H3O+ 

     izcy vEy    izcy {kkj    nqcZy {kkj   nqcZy vEy 

   (ii) CH3COOH  +   H2O      CH3COO–  +  H3O+ 

     nqcZy vEy   nqcZy {kkj    izcy {kkj   izcy vEy 

   (iii) NH3       +  H2O         NH4
+     +  OH– 

     nqcZy {kkj    nqcZy vEy    izcy vEy  izcy {kkj 

   (iv) HCl        +  CH3COOH    Cl–   +  CH3COOH2
+ 

     nqcZy vEy   nqcZy {kkj     izcy {kkj     izcy vEy 

   (v) HCl        +  NH3      Cl–   +  NH4
+ 

     izcy vEy    izcy {kkj    nqcZy {kkj    nqcZy vEy 

   (vi) CH3COOH  +  NH3      CH3COO–  +  NH4
+ 

    izcy vEy    izcy {kkj    nqcZy {kkj     nqcZy vEy 

(LEWIS CONCEPT) :

(a)  %&bl vo/kkj.kk ds vuqlkj os iztkfr;k¡ ftuesa ,dkdh bysDVª‚u ;qXe xzg.k djus dh çòfÙk gksrh gS] vEy 

dgykrh gSA ;kuh yqbZl vEy ,d bysDVª‚u tksM+h LohdrkZ ¼bysDVªksfQfyd½ gSA 
 

 (i)  ,sls ;kSfxd ftuds dsaæh; ijek.kq esa viw.kZ v"Vd gksrk gS ¼bysDVª‚u dh deh½ 

   Ex. BF3, BBr3, BCl3, BI3, B(CH3)3, B(OH)3, AlCl3, GeCl3 vkfnA 

      

 (ii) ,sls ;kSfxd ftuds dsaæh; ijek.kq esa d&d{kd fjä gksrs gSa vkSj ,d ;k vf/kd ,dy bysDVª‚uksa ds ;qXe dks Lohdkj  

  dj ldrs gSaA 

  Ex. SF4, SF6, SnCl2, SnCl4, PX3, PX5, GeX4, TeX4, IF5, IF7, etc. 

           

      SF6       IF5 
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 (iii) fofHkUu fo|qr _.kkRedrk ds ijek.kqvksa ds chp dbZ ca/ku okys v.kqA 

   Ex. CO2, SO2, SO3 etc. 

             

       +  OH–  ⎯⎯⎯→   –O — C = O ⎯⎯⎯→ HCO3
– 

     yqbZl vEy    yqbZl {kkj      

     SO3       +  H2O   ⎯⎯→   H2SO4 

     yqbZl vEy    yqbZl {kkj      
 

 (iv)  (Cations) :- 

   Ex. Ag+, Na+, Li+, Al+3, Be+2, Mg+2, I+, Cl+, H+ etc. 
     udyh /kuk;u (False cations) :-  

   Ex. NH4
+, H3O+, CH3COOH2

+, PH4
+ etc. 

     vfHkfØ;k Ag+ + 32NH   3 2N[ g (A  H ) ]+  

   Cu+2 + 2 2 2(H )O   ⎯⎯→ 2
2 4[ O( )Cu H ]+  

 

(v)  

   O–ifjokj (O, S, Se, Te)  Po – jsfM;ks,fDVo rRo 

    
 

 (b) :- os ;kSfxd ;k inkFkZ ;k iztkfr ftudh Lo;a dh izo`fr bysDVªksu ;qXe (lone pair) nku djus dh gks] yqbZl 

{kkj dgykrs gSA vFkkZr~ yqbZl {kkj] bysDVªksu ;qXe nkrk ¼ukfHkd Lusgh½ gksrs gSA 

 

:- 
 (i)  os iztkfr ftuds dsUnzh; ijek.kq ij bysDVªksu ;qXe (lone pair) mifLFkr gks vkSj mls os nsus dh izo`fr j[krs gks &  

   Ex. 3NH
••

, 2R NH
••

− , 2R NH
••

− , 6 5 2C H NH
••

− , 5 5C H N
••

−  , 2 2H N NH
•• ••

−  , 

     H O H
••

••
− − , R O H

••

••
− − , R O R

••

••
− − , R S R

••

••
− − , R S H

••

••
− − , etc.  

     O;k[;k :-
 

   (+I izHkko gksus ds dkj.k O ij bysDVªksu ?kuRo esa o`f)) 

 

 (ii) lHkh _.kk;u–  

   Ex. O–2, SO4
–2, CO3

–2, Cl–, Br–, F–, I–, N–3, P–3, NO3
–, S–2, CN–, etc. 

 

 (c) bl fl)kUr ds vuqlkj ikuh dh izd`fr {kkjh; gksrh gSA 
 

 (d) bl fl)kUr ds vuqlkj vEy rFkk {kkj dk vkil esa fØ;k djus ij milgla;kstd 

ca/k ds }kjk tqM+ tkuk gh mnklhuhdj.k vfHkfØ;k dgykrh gSA 

   Ex. 3 3 3 3( ) ( ) [ ]F B NH F B NH
••

+ → ybq lZ  vEy yqbZl {kkj  

     3 3 4[ ]H NH H NH NH
••

+ + ++ →  →  

      2H H O
••

+ + →

 

⎯→ H3O+ 

     3 3 3 3 22 [ ] [ ( ) ]Ag NH H N Ag NH Ag NH
•• •• ••

+ + ++ → →  →  

 (e)  :- ;g fl)kUr vEy rFkk {kkjkas ds lkeF;Z dh O;k[;k] Lo;a dh izo`fr (self tendency) ds 

vk/kkj ij djrk gSA bysDVªksu ;qXe ds nku rFkk xzg.k djus ij 

Ex. SO2 < SO3  (izcy vEy) 
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PRACTICE SECTION-05 

Q.1 fuEu esa ls dkSuls dFku HCO3
– ds fo"k; esa lgh gSA 

 1. ;g ,d czkUlVsM vEy 

 2. ;g ty esa vk;uhd`r gksdj CO3
2– (aq) cukrk gS 

 3. bldk tyh; foy;u esa vfLrRo ugh gksrk gS 

 4. ;g czkWUlVsM {kkj gS 

 Åij fn;s x;s dksM+ dk mi;ksx djds lgh mÙkj dk p;u dhft, & 

 (1) 1, 2 rFkk 3 (2) 2, 3 rFkk 4 (3) 1, 3 rFkk 4 (4) 1, 2 rFkk 4 

 

Q.2 fuEu esa ls dkSulk dFku lgh gSA 

 (1) H2O, OH– dk la;qfXer {kkj (2) NH2
–, NH3 dk ,d la;qfXer vEy gS 

 (3) H2SO4 , HSO4
–  dk la;qfXer vEy gS (4) NH3, NH2

– dk la;qfXer {kkj gS 

 

Q.3 fuEu esa ls dkSulk ,d nqcZy {kkj dk ,d izcy vEy ds lkis{k vuqekiu dks lwfpr djrk gSA 

 (1) 

 

 (2)  

 (3)   (4)  

 

Q.4 ,d lqpd dh pH ijkl nh tkrh gS 

 (1) pH = pK + 1 (2) pH = pK – 1 (3) pH = pK (4) pH = pK ± 1 

 

 

ANSWER KEY 

Que. 1 2 3 4 

Ans. 4 3 4 4 
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EXERCISE-I Topic wise Questions 
Q.1 ;fn [OH–] = 5.0 × 10-5 rks pH dk eku%& 

 (1) 5 - log 5  (2) 9 + log 5 

 (3) log 5 - 5  (4) log 5 - 9 
 

Q.2 foy;u dh pH D;k gksxh] ftlesa OH– vk;u ds                                

2 × 10–3 eksy] 2 yhVj foy;u esa mifLFkr gks :- 

 (1) pH = 3  (2) pH = 3 + log2 

 (3) pH = 3 – log2 (4) pH = 11 
 

Q.3 e`nq is; dk pH, 3.82 gS] blesa gkbMªkstu vk;uksa dh 

lkUnzrk gksxh:- 

 (1) 1.96 × 10–2 mol L–1 

 (2) 1.6 × 10–4 mol L–1 

 (3) 1.96 × 10–5 mol L–1 

 (4) buesa ls dksbZ ugha 

 

Q.4 fuEu esa ls mPpre pH ;qä gS:- 

 (1) vklqr ty  

 (2) 1 M NH3 

 (3) 1 M NaOH  

 (4) Dyksjhu }kjk lUr`Ir ty 
 

Q.5 0.1 N CH3COOH dh fo;kstu dh ek=k gS :-  (fo;kstu 

fLFkjkad = 1 × 10–5) 

 (1) 10–5 (2) 10–4 (3) 10–3 (4) 10–2 
 

Q.6 ,uhyhu ,d cgqr nqcZy {kkj gSA fuEu esa ls fn;s x;s 

fdl ,uhyhu foy;u ds fo;kstu dh ek=kk mPpre 

gS \  

 (1) 1M ,uhyhu (2) 0.1 M ,uhyhu 

 (3) 0.01 M ,uhyhu (4) 0.02 M ,uhyhu 

 

Q.7 ;fn f}{kkjh; dkcZfud vEy dh fo;kstu dh ek=k  

gS rFkk gkbMªkstu vk;u dh lkanzrk y gS] rks vEy dh 

izkjfEHkd lkanzrk D;k gksxh:- 

 (1) 
1( )

2

y −
  (2) y()–1  

 (3) 
1( )

2

y −
  (4) buesa ls dksbZ ugha 

 

Q.8 ,slhfVd vEy ds fy, fo;kstu ek=k dk eku O;atd 

 = 0.1× C–1 fn;k x;k gSA (C = vEy dh lkanzrk gS) 

rks foy;u dh pH D;k gksxh %& 

 (1) 1 (2) 2 (3) 3 (4) 4 

 

Q.9 ,d ;kSfxd dh vk;uu dh ek=k fuHkZj djrh gS % 

 (1) foys; v.kqvksa ds vkdkj ij 

 (2) foys; v.kqvksa dh izdf̀r ij 

 (3) iz;qDr ik= dh izdf̀r ij  

 (4) izokfgr gksus okyh oS|qr /kkjk dh ek=k ij 

 

Q.10 10–2 M HCN vEy ds Ka  dk eku Kkr dhft;s ;fn 

mlds pOH dk eku 10 gks:- 

 (1) Ka = 10–4 (2) Ka = 10–2 

 (3) Ka = 10–5 (4) buesa ls dksbZ ugha 

 

Q.11 ;fn fLFkj rki ij 1.0 M nqcZy vEy foy;u dks  0.01 

M rd ruq fd;k tk;s rks D;k gksxk :- 

 (1) izfr'kr vk;uu c<+ tk,xk 

 (2) 0.01 M rd [H+] ?kV tk,xh 

 (3) Ka c<+ tk,xk 

 (4) pH - 2 - bdkbZ ?kV tk,xk 

 

Q.12 0.15 M HOCl (Ka = 9.6 × 10–6) dk pH gS :- 

 (1) 4.42  (2) 2.92 

 (3) 3.42  (4) buesa ls dksbZ ugha 

 

Q.13 ;fn HCN ds Ka dk eku  4 × 10–10 gS] rks  

2.5 × 10–1 eksyj HCN (tyh;) ds pH dk eku gksxk:- 

 (1) 4.2         (2) 4.7 (3) 0.47 (4) 5.0 
 

Q.14 ukbVªl vEy dh eksyjrk D;k gksxh] tc bldk  

pH = 2 gksrk gS & (Ka = 4.5 × 10–4) :- 

 (1) 0.3333  (2) 0.4444 

 (3) 0.6666  (4) 0.2222 
 

Q.15 25°C rki ij] nqcZy vEy HCN ds fy, lgh in gS - 

 (1)  =
[ ]

aK

H+
  (2)  = 

[ ]a

w

K OH

K

−
 

 (3) (1) rFkk (2) nksuks (4) Kb = C 2 

 

Q.16 fdlds fy, ruqrk fu;e ekU; gksxk :  

 (1) NaCl (SASB)  (2) HCl (SA)  
 (3) CH3COONa(WASB) (4) dksbZ ugha  
 

Q.17 fdlh rki ij ty es izksVksu dh lkUnzrk gksxh

 (1) 10–4 M   (2) K 

 (3) > 10–7 M (4)  K  
 

Q.18 ikuh dk vk;fud xq.kuQy c<+sxk] ;fn :- 

 (1) nkc de djsa (2) H+ feyk;sa 

(3) OH–  feyk;sa (4) rki c<+k;as 
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Q.19 25° C ty ds fy, 2 × 10–7 eksy çfr yhVj fdldk 

lgh mÙkj gS :- 

 (1) [H+] + [OH–] (2) [H+]2 

 (3) [OH–]2  (4) [H+] – [OH–] 
 

Q.20 1N  H2O dk pH gksxk%& 

 (1) 7 (2) > 7 (3) < 7 (4) 0 
 

Q.21 250C rki ij 'kq) ty dk fo;kstu fLFkjkad gS%& 

(1) (55.4 × 1014)-1 (2) 1 × 10-14 

 (3) 
141 10

18

−
 (4) buesa ls dksbZ ugha 

 

Q.22 ty dk vk;fud xq.kuQy gksrk gS%& 

 (1) ty dk fo;kstu fLFkjkad × [H2O] 

 (2) ty dk fo;kstu fLFkjkad × [H+] 

 (3) [H2O] o [H+] dk xq.kuQy 

 (4) [OH]–2 o [H+] dk xq.kuQy 

 

Q.23 900C ij H+ o OH– vk;uksa dh lkanzrk dk ;ksx& 

(1) 10-14  (2) 10-12 

 (3) 2 × 10-6  (4) 2 × 10-7 
 

Q.24 900C ij] 'kq) ty esa  [H3O+] = 10–6.7 eksy@yhVj gS 

rks 900C ij KW dk eku gksxk:- 

 (1) 10–6  (2) 10–12  

 (3) 10–67  (4)10–13.4 

 

Q.25 373 K rki ij 'kq) ty dk pH gksxk:- 

 (1) < 7 (2) > 7 (3) = 7 (4) = 0 
 

Q.26 lR; lEcU/k pqfu;s:- 

 (1)  
14

pH pOH+
= 7 (2) pH + pOH = 14 

 (3) pOH = 14 + pH (4) pH = 14 + pOH 
 

Q.27 fdl lsV ds foy;uksa }kjk le vk;uu izHkko iznf'kZr 

fd;k tkrk gS :- 

 (1) BaCl2 + BaNO3 (2) NaCl + HCl 

 (3) NH4OH + NH4Cl (4) dksbZ ugha 

 

Q.28 fuEu esa ls dkSulk dFku lR; gS % 

 (1)  ty dk vk;uu fLFkjkad vkSj vk;fud xq.kuQy 

leku gS 
 (2)  ty ,d izcy oS|qr vi?kV; gSA 
 (3)  ty ds vk;fud xq.kuQy dk eku blds vk;uu 

fLFkjkad ls de gSA 
 (4)  298K ij 1 yhVj ty esa H+ vk;uksa dh la[;k  

6.023 × 1016  gSA 
 

Q.29 ;fn ;g Kkr gS fd H2S ,d nqcZy vEy gS rFkk 2H+ 

,oa S–2 esa vk;fur gks tkrk gS rks HCl Mkydj H2S 

foy;u ds pH eku esa deh djus ij fuEu ?kfVr gksxk 

& 

 (1) S–2 ds lkUærk esa deh  

 (2) S–2 ds lkUærk ij dksbZ çHkko ugha 

 (3) S–2 ds lkUærk esa of̀) 

 (4) HCl dks feykuk laHko ugha gS 

 

Q.30 25° C ij ty dk fo;kstu fLFkjkad gksxk– 

 (1) 10–14 ×  (55.5)–1 (2) 10–7 ×  (18)–1 

 (3) 10–14 ×  (18)–1 (4) 10–7 ×  (55.4)–1 

 

Q.31 veksfu;e lYQsV dk tyh; foy;u 

 (1) uhys fyVel dks yky dj nsxk 

 (2) yky fyVel dks uhyk dj nsxk 

 (3) fyVel dks iz{kkfyr djsxk 

 (4) fyVel ij dksbZ izHkko ughaA

 

Q.32 dkSulk vEyh; yo.k ugha gS %& 

 (1) NaHSO4  (2) HCOONa 

 (3) NaH2PO3 (4) buesa ls dksbZ ugha 

Q.33 ty esa yo.k dk ty vi?kVu fuEu esa ls ty dh 

fdl izd̀fr ls gksrk gS 

(1) mnklhu izdf̀r (2) vEyh; izdf̀r 

 (3) {kkjh; izdf̀r (4) mHk;/kehZ izdf̀r 

 

Q.34 {kkjh; yo.k gS :– 

 (1) PbS  (2) PbCO3 

 (3) PbSO4  (4)2PbCO3 Pb(OH)2 

 

Q.35 ,d yo.k ‘X’ ds ty esa ?kksyk tkrk gS ftlfd  

pH = 7 gS] ifj.kkeh foy;u {kkjh; izdf̀r dk gS] yo.k 

cuk gS 

 (1) ,d izcy vEy vkSj izcy {kkj ls 

 (2) ,d izcy vEy vkSj nqcZy {kkj ls 

 (3) ,d nqcZy vEy vkSj nqcZy {kkj ls  

 (4) ,d nqcZy vEy vkSj izcy {kkj ls 
 

Q.36 mnklhuhdj.k izfØ;k eas fuEu mRikn vo'; cusxk :- 

 (1) H+ vk;u   

 (2) OH– vk;u 

 (3) H+ o OH– vk;u nksuksa  

 (4) ty dk v.kq 

 



  
 

Online Platform for Board Exams, NEET, JEE & NTSE (Kota Office : 8090908042) Page | 45 

Q.37 900 C ij 0.1M NaCl tyh; foy;u dk pH dk eku 

gksxk   

 (1) < 7  (2) > 7 (3) 7 (4) 0.1 
 

Q.38 1.0 M veksfu;e QkWeZsV ds tyh; foy;u dh pH D;k 

gksxh] ;fn Ka=1 × 10–4 ,oa Kb = 1 × 10–5 gks  

 (1) 6.5 (2) 7.5 (3) 8.0 (4) 9.0 
 

Q.39 dkSulk yo.k ty vi?kfVr ugha gksxk %& 

(1) KCl (2) Na2SO4 (3) NaCl (4) lHkh 

 

Q.40 fuEu vfHkfØ;k  

 HCOO–
 + H2O HCOOH + OH– ls lEcfU/kr gS:- 

 (1) h = hK  (2) h = hK

C
  

 (3) h = hK

V
  (4) Kh = hc  

 

Q.41 lksfM;e ,lhVsV ds tyh; foy;u dk pH gksxk %&  

 (1) 7  (2) cgqr de 

     (3) > 7      (4) < 7 
 

Q.42 ;fn  25oC ij CN– ds fy;s pKb dk eku 4.7 gSA rks 

0.5 M NaCN tyh; foy;u dk pH gksxk%& 

(1) 12 (2) 10 (3) 11.5 (4) 11 
 

Q.43 vf/kdre pH eku gS :- 

 (1) 0.1 M NaCl 

 (2) 0.1 M NH4Cl    

 (3) 0.1 M CH3COONa    

 (4) 0.1 M CH3COONH4 

 

Q.44 H2S foy;u dk pH gS:-  

 (1) 7  (2) 7 ls de 

 (3) 7 ls vf/kd (4) 0 
 

Q.45 _.kk;fur ty vi?kVu ds fy;s pH iznf'kZr dh tkrh 

gS :- 

 (1) pH =  
1

2
pKW – 

1

2
pKb – 

1

2
logc 

 (2) pH =  
1

2
pKW + 

1

2
pKa – 

1

2
pKb 

 (3) pH =  
1

2
pKW + 

1

2
pKa +  

1

2
logc  

 (4) buesa ls dksbZ ugha 

Q.46 ,d nqcZy vEy dh fØ;k çcy {kkj ds lkFk gksrh gSA 

nqcZy vEy dk vk;uu fLFkjkad 10–4 gS] rks bl 

vfHkfØ;k dk lkE; fLFkjkad gksxk :- 

 (1) 10–10 (2) 1010 (3) 10–9 (4) 109 

 

Q.47 lksfM;e ,lhVsV ds fy;s gkbMªksfDly vk;u lkUnzrk                     

[OH–] gksxh &(tgk¡ Ka ,CH3COOH dk fo;kstu 

fLFkjkad o C lksfM;e ,lhVsV dh lkUnzrk gS) :- 

 (1) [OH–] = (CKw. Ka)1/2 (2)[OH–]= C.Kw aK  

 (3) [OH–] =

1/2

. w

a

C K

K

 
 
 

  (4)[OH–] = C. Ka. Kw. 

 

Q.48 ;fn :- 

 (a) ty esa FeCl3 & {kkjh;  

 (b) ty esa NH4Cl -  vEyh; 

 (c) ty esa veksfu;e ,lhVsV &vEyh;   

 (d) ty esa Na2CO3 & {kkjh; 

 vr% buesa ls xyr feyku@lEcU/k gS:- 

 (1) b o d  (2) dsoy b 

  (3) a o c  (4) dsoy d  
 

Q.49 fuEu esa ls dkSulk yo.k] ty esa yo.k ty vi?kVu 

nsxk  

 (1) Na3PO4 

 (2) CH3COONa 

 (3) NaNO3 

 (4) (1) rFkk (2) nksuksa 
 

Q.50 KCN ds 
100

N
foy;u ds fy, ty vi?kVu dh ek=k 

gksxh& (Ka = 1.4  10–9) 

 (1) 2.7  10–3 (2) 2.7  10–2  

 (3) 2.7  10–4 (4) 2.7  10–5 

 

 (Ksp) 

Q.51 ty esa AgBr dh foys;rk S1,  0.01 M esa NaBr  S2 gS 

vkSj 0.05 M esa AgNO3  S3 gS  bu foys;rkvksa dk lgh 

Øe gS : 

 (1) S1 <  S2 < S3 (2) S1 >  S3 > S2  

 (3) S3 > S2 > S1 (4) S1 > S2 > S3 
 

Q.52 ,d vYi foys; ,d la;ksth yo.k dk foys;rk 

xq.kuQy vk;fud lkUærkvksa ds mRikn ds :i esa 

fuEu izdkj n'kkZrs gSa% 
 (1) 1 M foy;u (2) lkUæh; foy;u 

 (3) vfr ruq foy;u (4) lUr`Ir foy;u 
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Q.53 0.1 M NaCl easa AgCl dh foys;rk gS  

(AgCl dk KSP = 1.2 × 10–10) 

 (1) 0.05 (2) 1.2 × 10–6 

 (3) 2 × 10–5 (4) 1.2 × 10–9 
 

Q.54 ;fn yo.kksa M2X, QY2 rFkk PZ2  dh foys;rk leku gks 

rks buds Ksp ekuksa esa lEcU/k gksxk :- 

 (1) Ksp(M2X) > Ksp (QY2) > Ksp (PZ2) 

 (2) Ksp(M2X) = Ksp (QY2) < Ksp (PZ2) 

 (3) Ksp(M2X) > Ksp (QY2) = Ksp (PZ2) 

 (4) Ksp(M2X) = Ksp (QY2) = Ksp (PZ2) 
 

Q.55 ejD;wjl vk;ksMkbM ds foys;rk xq.kuQy dk 

O;atd gS :- 

 (1) [2Hg+]2 × 2 [I–]2 (2) [Hg++]2 × [ 2I–]2 

 (3) [ 2

2
Hg

+
] × [I–]2 (4) [Hg2+]2 × [I–]2 

 

Q.56 250C ij AgCl ds Ksp dk eku 1.8 × 10–10 gSA ;fn 

Ag+ ds 10–5 eksy bl foy;u esa feyk fn;s rks Ksp 

gksxk  

 (1) 1.8 × 10–15 (2) 1.8 × 10–10  

 (3) 1.8 × 10–5 (4) 18 × 10+10 

 

Q.57 X mol L–1 foys;rk ds fy, yo.k dk A3B2 dk KSP 

gksxk 

 (1) 36 X  (2) 75 X6 

 (3) 108 X5  (4) 108 X6 
 

Q.58 1g BaSO4 (Ksp = 1.1 × 10–10) dks 250C ij ?kksYkus ds 

fy;s vko';d ty dk vk;ru gksxk :- 

 (1) 820 L  (2) 1 L 

(3) 205 L  (4) 430 L 
 

Q.59 200C ij Ag2CrO4 ds lar`Ir foy;u esa Ag+ vk;u dh 

lkUærk 1.5 × 10–4 eksy/fyVj gSA 200C ij Ag2CrO4 

dk foys;rk xq.kuQy gksxk :- 

 (1) 3.3750 × 10–12 (2) 1.6875 × 10–10 

 (3) 1.68 × 10–12 (4) 1.6875 × 10–11 

 

Q.60 ;fn flYoj ØksesV ds lUr`Ir foy;u esa CrO4
2-  dh 

lkUnzrk 2 x 10-4 M gS rks flYoj ØksesV ds foys;rk 

xq.kuQy dk eku gS & 

 (1) 4 x 10-8  (2) 8 x 10-12 

 (3) 32 x 10-12 (4) 6 x 10-12 

 

Q.61 ;fn AgCl (lw= Hkkj = 143) dh ty esa foys;rk 25° 

C ij 1.43  10–4 xzke izfr 100 mL gS] rks Ksp dk 

eku gksxk %& 

 (1) 1  10–5  (2) 2  10–5 

 (3) 1  10–10 (4) 2  10–10 

 

Q.62 As2S3 ds foys;rk xq.kuQy ds fy;s mi;qä O;tad 

gS :- 

 (1) Ksp = [As3+] × [S–2]  

 (2) Ksp = [As3+]1 [S–2]1 

 (3) Ksp = [As3+]3  [S–2]2  

 (4) Ksp = [As3+]2 [S–2]3 

 

Q.63 ;fn fyfFk;e lksfM;e gsDlk¶yksjks ,yqfeusV 

Li3Na3(AlF6)2 dh foys;rk 'S'  eksy/yhVj gS] rc 

bldk foys;rk xq.kuQy gksxk:- 

 (1) S8  (2) 12 S3 

 (3) 18S3  (4) 2916 S8 

 

Q.64 ;fn {kkj M(OH)3 dk foys;rk xq.kuQy 2.7 ×  10–

11 gS rks OH–1 dh lkUnzrk gksxh – 

 (1) 3 ×  10–3 (2) 3 ×  10–4  

 (3) 10–3  (4) 10–11 

 

Q.65 ;fn AgCrO4 dh foys;rk S mol/litre gS rks foys;rk 

xq.kuQy gksxk 

 (1) S2 (2) S3 (3) 4S3 (4) 2S3 

 

 (Ksp) 

Q.66 300C ij fuEu ds ,d yhVj esa Ag2CO3  

Ksp = 8 × 10–12) dh foys;rk vf/kdre gksxh:- 

 (1) 0.05 M Na2CO3 (2) 'kq) ty 

 (3) 0.05 M AgNO3 (4) 0.05 M NH3 
 

Q.67 AgCl esa KCl feykus ij AgCl dh foys;rk ?kVrh gS 

D;ksafd 

 (1) AgCl dk KSP ?kVrk gS 

 (2) AgCl dk KSP c<+rk gS  

 (3) foy;u vlUr`Ir gks tk;sxk 

 (4) vk;fue mRikn dk eku KSP ds eku ls T;knk 

gks tk;sxkA 

 

Q.68 AgBr dh foys;rk fuEu esa lcls de gksxh :- 

 (1) 'kq) ty (2) 0.1 M CaBr2 

 (3) 0.1 M NaBr (4) 0.1 M AgNO3 
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Q.69 ,d de foys;'khy yo.k AX2 dk foys;rk  

xq.kuQy 3.2 × 10–11 gSA bldh foys;rk mol /litre 

esa gksxh & 

 (1) 5.6 × 10–6  (2) 3.1 × 10–4 

 (3) 2 × 10–4  (4) 4 × 10–4 

 

Q.70 fuEufyf[kr esa ls fdlesa AgSCN dk foy;u vlar`Ir 

gS  

 (1) [Ag+] [SCN–] = Ksp 

 (2) [Ag+] × [SCN–] < Ksp 

 (3) [Ag+] × [SCN–] > Ksp  

 (4) [Ag+] [SCN–]2 < Ksp 
 

Q.71 ;fn 's' o 'S' Øe'k% vkaf'kd foys; f}v.kqd oS|qr 

vi?kV~; dh foys;rk o foys;rk xq.kuQy gS] rks%& 

 (1) s = S  (2) s = S2 

 (3) s = S1/2  (4) s = 
1

2
S 

 

Q.72 foy;u esa X−, Y2− vkSj Z3− vk;uksa esa ls çR;sd esa 

10–6 M gksrs gSa] fQj mijksä foy;u esa /khjs&/khjs 

AgNO3(s) feykus ij% ¼fn;k x;k gS% 

 Kap(AgX) = 9 × 10–14, Kap(Ag2Y) = 4.9 × 10–21, 

 Kap(Ag3Z) = 5.12 × 10–28) 

(1) Ag3Z lcls igys vo{ksfir gksxkA 

(2) Ag2Y lcls igys vo{ksfir gksxkA 

(3) AgX lcls igys vo{ksfir gksxkA 

(4) fuf'pr :i ls dqN Hkh ugha dgk tk ldrk gSA 

 

Q.73 fuEu esaa ls dkSuls /kkrq lYQkbM dh foys;rk ty 

esa lokZf/kd gksxh 

 (1) CdS (KSP = 36 × 10–30) 

 (2) FeS (KSP = 11 × 10–20) 

 (3) HgS (KSP = 36 × 10–54) 

 (4) ZnS (KSP = 11 × 10–22) 
 

Q.74 ;fn 298 K ij PbCl2 dh ty esa vf/kdre lkUnzrk                
0.01 M gS] rks bldh 0.1 M NaCl esa vfèkdre 

lkUnzrk gksxh  

 (1) 4 × 10–3 M (2) 0.4 × 10–4 M 
 (3) 4 × 10–2 M (4) 4 × 10–4 M 
 

Q.75 fuEu esa ls vf/kdre foys;rk gS (lHkh ds Ksp eku 
dks"Bd esa fn;s x;s gS½ :- 

 (1) HgS (1.6 × 10–54)  
 (2) PbSO4 (1.3 × 10–8) 
 (3) ZnS (7.0 × 10–26)  

 (4) AgCl (1.7 × 10–10) 

Q.76 fuEu esa ls fdlesa] AgCl dh foys;rk vf/kdre gksxh:- 

 (1) 0.1 M AgNO3 (2) ty 

 (3) 0.1 M NaCl (4) 0.1 M KCl 
 

Q.77 rhu vkaf'kd foys; yo.kksa ds foys;rk xq.kuQy uhps 

fn, x, gS : 

 No.   

 1  PQ 4.0 × 10–20 

 2  PQ2 3.2 × 10–14 

 3  PQ3 2.7 × 10–35 

 budh eksyj foys;rk dk ?kVrk gqvk Øe gksxk:- 

 (1) 1, 2, 3  (2) 2, 1, 3 

 (3) 3, 2, 1  (4) 2, 3, 1 
 

Q.78 Gd(OH)3 ds fy;s Ksp dk eku  2.8 × 10–23, gS] rks 

fdl pH ij Gd(OH)3 vo{ksfir gksxk:- 

 (1) 6.08 (2) 5.08 (3) 8.47 (4) 4.08 
 

Q.79 AgBrO3 o Ag2SO4 ds foys;rk xq.kuQy Øe'k%                        

5.5 × 10–5 o 2 × 10–5 gS] bu nksuksa dh foys;rk esa 

lEcUèk dk lgh izn'kZu gS:- 

 (1) sAgBrO3  > sAg2SO4  

 (2)  sAgBrO3 = sAg2SO4 

 (3) sAgBrO3 < sAg2SO4  

 (4) sAgBrO3 = sAg2SO4 
 

Q.80 Mg(OH)2 dk foys;rk xq.kkad 1 × 10–11 gSA fdl  pH 

ij 0.1 M Mg2+ foy;u ls Mg(OH)2 dk vo{ksi.k 

çkjEHk gksxk :- 

 (1) 9 (2) 5 (3) 3 (4) 7 
 

Q.81 (1) Zn(OH)2  (2) Cr(OH)3  (3) Mg(OH)2   (4) Al(OH)3 

buesa ls dkSulk gkbMªksDlkbM NH4Cl ;qä  NH4OH 

ls vo{ksfir gks tk,xk:- 

 (1) 1, 2  (2) 2, 4 

 (3) dsoy 4  (4) 1, 2, 3 ,oa 4 
 

Q.82 ;fn 0.001 M Mg(NO3)2 foy;u dh pH 9 dj nh 

tkrh gS rks D;k gksxk% (KspMg(OH)2=8.9 × 10-12) 

 (1) vo{ksi.k gksxk (2) vo{ksi.k ugha gksxk 

 (3) foy;u lar`Ir gksxk (4) dksbZ ugha 
 

Q.83 tc lkekU; yo.k ds lUr`Ir foy;u esa HCl xSl 

izokfgr djrs gSa] rks 'kq) NaCl vo{ksfir gksrk gS] 

D;ksafd:- 

 (1) v'kqf);ka  HCl esa foys; gks tkrh gS 

 (2) HCl ty esa vkaf'kd foys; gksrk gS 

 (3) vk;fud xq.kuQy [Na+] × [Cl–], NaCl ds 

foys;rk xq.kuQy ls vf/kd gks tkrk gS 

 (4) NaCl dk foys;rk xq.kQyu] tyh; HCl foy;u 

ds Cl– }kjk de dj fn;k tkrk gS 
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Q.84 vf/kd lYQkbM vk;u lkUnzrk izkIr djus ds fy;s 

fdl esa H2S  xSl izokfgr dh tk,xh:- 

 (1) 1 N HCl foy;u 

 (2) 0.1 M HCl foy;u 

 (3) mnklhu foy;u tSls ty   

 (4) veksfu;ke; foy;u esa 

 

Q.85 Mg+2, Zn+2 o Fe+3 ds gkbMªkWDlkbM ds foys;rk 

xq.kuQy dk Øe gS 

 Ksp Mg(OH)2 > Ksp Zn(OH)2 > Ksp Fe(OH)3 buds 

gkbMªkDlkbM ds vo{ksi.k dk Øe gksxk:- 

 (1) Fe(OH)3,  Zn(OH)2, Mg(OH)2 

 (2) Mg(OH)2, Zn(OH)2, Fe(OH)3 

 (3) Zn(OH)2, Fe(OH)3, Mg(OH)2 

 (4) Zn(OH)2, Mg(OH)2, Fe(OH)3 
 

Q.86 DyksjkbM vk;u dh eksyj lkanzrk dk ifjdyu djks 

;fn 300 feyh] 3.0M NaCl dks 200 feyh-] 4.0 M 

BaCl2 esa feyk fn;k tk;s:- 

 (1) 5.0 M  (2) 1.8 M 

 (3) 1.6 M  (4) buesa ls dksbZ ugha 
 

pH 

Q. NaOH ds 10–2 eksy dks 10 yhVj ikuh esa feyk;k 

x;kA pH }kjk cny tk,xk 

(1) 4  (2) 3 

 (3) 11  (4) 7 
 

Q.88 ty dk pH, 7 gSA tc ty esa dksbZ inkFkZ Y ?kksy 

fn;k tkrk gS rks pH, 13 gks tkrk gSA inkFkZ Y ,d 

yo.k gS :- 

 (1) çcy vEy vkSj çcy {kkj dk  

 (2) nqcZy vEy rFkk nqcZy {kkj dk 

 (3) çcy vEy vkSj nqcZy {kkj dk  

 (4) nqcZy vEy rFkk çcy {kkj dk 

 

Q.89 pH = 3.28 okys foy;u esa [OH–]  dh lkanzrk gksxh:- 

 (1) 5.3 × 10–4 (2) 5.3 × 10–10  

 (3) 1.8 × 10–10 (4) 1.8 × 10–11 

 

Q. 0.6 N HCl ds 50 ml vkSj 0.3 N NaOH ds 50 mL 

dks feykdj çkIr ifj.kkeh foy;u ds pH dh x.kuk 

djsa 

(1) 0-1  (2) 0-8  

 (3) 2-1  (4) 4 
 

Q.91 HCl dk pH 5 gSA bldks 1000 xquk ruq (dilute) dj 

fn;k tk;s rks HCl dk pH gksxk 

 (1) 5 (2) 8 (3) 2 (4) 6 – 7 
 

Q.92 fn;k gS :- 

 (a) 0.005 M H2SO4 (b) 0.1 M Na2SO4 

 (c) 10–2 M NaOH (d) 0.01 M HCl 

 fdu ;qXeksa dk pH leku gS %& 

 (1) a, c, d       (2) b, d   

 (3) a, d       (4) a, c 
 

Q.93 5 × 10–3 M H2CO3 dh [H+] D;k gksxh] ;fn bldk 

10% fo;kstu gS :- 

 (1) 10–3         (2) 10–2  

 (3) 10–1        (4) 5 × 10–2 
 

Q. H3 X ds 3 × 10–3 M foy;u dk pH eku 1 = 1/3, 

3 ¾ ux.; gksxk 

(1) 2.40 (2) 3.0 (3) 3.4771 (4) 4.0 
 

Q. 0.1 M lkaærk okys yo.k BA ds fy, Øe'k% pH 

vkSj %  ¼ty vi?kVu dh dksfV½ D;k gksxk\ 

fn;k x;k % Kb  BOH = 10−6. 

Ka ¾ HA = 10−6 

(1) 5.1 %  (2) 7.10 %  

 (3)9.0.01 %  (4) 7.0.01 % 
 

Q.96 ;fn pH = 3 ds 100mL o pH = 3 ds 400mL vkil esa 

feyk;s x;sA fefJr foy;u dh pH D;k gksxh:- 

 (1) 3.2 (2) 3.0 (3) 3.5 (4) 2.8 
 

Q.97 ;fn 10–6 M HCl dks 100 xquk ruq dj nsa rks pH 

gksxh  

 (1) 6.0 (2) 8.0 (3) 6.95 (4) 9.5 
 

Q. HCl ds ,d tyh; foy;u dk pH 5 gSA ;fn bl 

foy;u dk 1 c.c. 1000 xquk ruq gSA pH cu tk,xk 

(1) 8  (2) 5 

 (3) 6-9  (4) dksbZ ugha 

 

Q.99 fdlh foy;u dk pH dk eku 3 ls 6 c<+k;k x;k] 

mldk H+ vk;u lkaæ.k :- 

 (1) vk/kk gks tk,xk   

 (2) nks xquk gks tk,xk 

 (3) 1000 xquk de gks tk,xk  

 (4) 1000 xquk c<+ tk,xk 
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Q. dkSu lk lEca/k xyr gS 

 (1) 10–pH + 10–pOH = 10–14 

 (2) 
1

p
H

H  α 
+  

 

 (3) Kw  T 

 (4) ty dk fo;kstu fLFkjkad K = 1.8 × 10–16 

 

Q. 0.1 M NaHCO3. dk pH Kkr dhft,A 

(1) 3-7  (2) 8-4  

(3) 9-6  (4) buesa ls dksbZ ugha 

 

Q.102 pH = 5 okys foy;u esa vf/kd vEy Mkydj pH = 2 

dj fn;k tkrk gS] rks gkbMªkstu vk;u lkanzrk eas 

o`f) gksxh%& 

(1) 100  xquk (2) 1000 xquk  

 (3) 3 xquk  (4) 5 xquk 
 

Q. ftldk pH 1 ds djhc gksxk% 

(1) 100 ml N/10 HCl + 100 ml N/10 NaOH  

 (2) 55 ml N/10 HCl + 45 ml N/10 NaOH  

 (3) 10 ml N/10 HCl + 90 ml N/10 NaOH  

 (4) 75 ml N/5 HCl + 25 ml N/5 NaOH 
 

Q.104 pH = 0 okyk tyh; foy;u gS :- 

 (1) {kkjh;  (2) vEyh; 

 (3) mnklhu  (4) mHk;/kehZ 
 

Q.105 10–10 M NaOH foy;u dk pH yxHkx gS:- 

 (1) 10 (2) 7 (3) 4 (4) – 10 
 

Q.106 pH, 5 ;qä izcy vEy ds tyh; foy;u dks leku 

vk;ru esa pH, 3 ;qä izcy vEy ds tyh; foy;u 

esa feykus ij izkIr ifj.kkeh foy;u dk pH gS :- 

 (1) 3.3 (2) 3.5 (3) 4.5 (4) 4.0 
 

Q.107 25 cm3, 0.01 M gkbMªksDyksfjd vEy ds foy;u dk 

pH ?kVsxk:- 

 (1) 25 cm3, 0.005 M gkbMªksDyksfjd vEy feykus ij   

 (2) 25 cm3, 0.02 M gkbMªksDyksfjd vEy feykus ij 

 (3) eSxuhf'k;e /kkrq feykus ij  

 (4) dksbZ ugha 

 

Q.108 0.02 M veksfu;k foy;u 5% vk;fur gksrk gS] rks 

bldk pH gS :- 

 (1) 2  (2) 11  

 (3) 5  (4) 7 

 

Q.109 'kq) ty dks ,d ik= esa j[kk tkrk gS vkSj ;g 

okrkoj.kh; CO2 dks vo'kksf"kr dj ysrk gS]rks bldk 

pH gksxk:- 

 (1) 7 ls vf/kd  

 (2) 7 ls de     

 (3) 7        

 (4) ty ds vk;fud xq.kuQy ij fuHkZj djrk gS 
 

Q.110 10–1 M QkfeZd vEy dk pH gS:- 

 (1) 1 (2) > 1 (3) < 1 (4) 13 
 

Q.111  
10

N
H2SO4 ds fy;s pH dk eku gS:- 

 (1) 1  (2) 0.586 

 (3) 0.856  (4) None 
 

Q. 1 yhVj tyh; foy;u ls NaOH ds fdrus eksy 

fudkys tkus pkfg, rkfd bldk pH 12 ls 11 gks 

tk,A 

(1) 0-009  (2) 0-01  

 (3) 0-02  (4) 0-1 
 

Q.113 1 yhVj tyh; HCl foy;u ftldk pH = 2 gS bl 

foy;u dk pH rhu djus ds fy, fdrus eksy  HCl 

fudkyuk vko';d gS :- 

 (1) 1  (2) 0.02  

 (3) 0.009  (4) 0.01 
 

Q.114 8 xzke NaOH o 4.9 xzke H2SO4 dks ty esa ?kksydj 

foy;u dks ,d yhVj dj fn;k x;k gSA crkb;s 

bl foy;u dk pH gksxk %& 

 (1) 1 (2) 13 (3) 12 (4) 2 
 

Q. 0.1 M NaOH ds 0.1 M CH3COOH ds lkFk 

mnklhuhdj.k ds 1/3 vkSj 2/3 pj.kksa ds fy, pH 

¼vafre & çkjafHkd½ D;k gS% 

(1) +2log 2   (2) –2 log 3  

 (3) 2 log 1/4  (4) 2 log 2/3 
 

Q.116 ,d yhVj foy;u esa 1M HOCl [Ka= 10–8] rFkk 1M 

NaOH mifLFkr gSA bl foy;u dk pH gksxk  

 (1) 8 (2) 11 (3) 5 (4) 2 
 

Q.117 250 cc foy;u esa fdrus xzke NaOH gksuk vko';d 

gS rkfd mldk pH = 13 gks tk, :- 

 (1) 10–13 xzke (2) 10–1 xzke  

 (3) 1.0 xzke  (4) 4.0 xzke 
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Q.118 tc fdlh izcy oS|qr vi?kV~; M (OH)2 ds 0.001 

eksy dks ?kksydj 20 feyh- lar`Ir foy;u cuk;k 

tkrk gS] rks mldk pH eku D;k gksxk : -  

 [ekuk Kw = 1 × 10–14 gS] 

 (1) 13 (2) 3.3 (3) 11 (4) 9.8 
 

Q.  0.1 M H2S esa K1 = 10–6 vkSj K2 = 1.5 × 10–12 gSA 

foy;u esa S–2 dh lkaærk D;k gksxhA 

 (1)   10–6  (2)  10–9 

 (3)  1.5 × 10–12 (4) 1.2 × 10–13

 

Q. pkj vEy HA, HB, HC vkSj HD Øe'k% pH 7,8,9 

vkSj 10 ds NaOH ds lkFk yo.k cukrs gSa] tc 

çR;sd foy;u 0.1 M Fkk] lcls izcy vEy gS% 

(1) HA (2) HB (3) HC (4) HD 
 

Q.121 nks vEyks A rFkk B nks ds pH ds eku 4 rFkk 5 gS bu 

nks vEyks dh lkeF;Z esa lEcU/k gksrk gS :- 

 (1) bu nks vEyksa dh lkeF;Z dh rqyuk ugha dh tk 

ldrh gS 

 (2) vEy B vEy A ls 10 xquk izcyre gSA  

 (3) vEy A dh lkeF;Z : vEy B dh lkeF;Z = 4 : 5 

 (4) vEy A vEy B ls 10 xquk izcy gksrk gSA 
 

Q.122 1 M CH3COONa ds foy;u dh pH D;k gksxh ? ,lhVhd 

vEy dk Ka = 1.8 × 10–5, Kw=10–14 mol2 L–2 

 (1) 2.4 (2) 3.6 (3) 4.8 (4) 9.4 
 

Q.123 0.2 M ,flfVd vEy ds mL ds lkFk pH 4.74 dk 

cQj rS;kj djus ds fy, vko';d 0.2 M NaOH 

dh ek=k (pKb of CH3COO− = 9.26) gS% 

(1) 50 mL (2) 25 mL (3) 20 mL (4) 10mL 
 

Q.124 ,d cQj foy;u ftlesa 0.02 eksy izksisuksbd vEy                   

(Ka = 1.34 × 10–5) rFkk 0.0152 eksy yo.k fo|eku 

gSA ;fn blesa 0.01 eksy HCl, 25°C ij ?kksyk tk, 

rks foy;u dh pH gksxh :- [log(0.173) = –0.76]  

 (1) 3.11 (2) 4.11 (3) 5.11 (4) 6.11 
 

Q.125 
10

N
 ,slhfVd vEy dk 

10

N
 NaOH ds lkFk vuqekiu 

fd;k x;kA 25%, 50% rFkk 75% vuqekiu iwjk gksus ij 

foy;u dk pH Øe'k% gksxk& [Ka = 10–5] 

 (1) 5 + log 1/3, 5, 5 + log 3 

 (2) 5 + log 3, 4, 5 + log 1/3 

 (3) 5 – log 1/3, 5, 5 – log 3 

 (4) 5 – log 1/3, 4, 5 + log 1/3 

Q.126 ,d cQj foy;u esa NH4Cl rFkk NH4OH ds lkanz.kksa 

dk vuqikr 1 : 1 gS ;fn ;g vuqikr 2 : 1 dj nsa rks 

cQj dk pH gksxk :- 

 (1) c<+sxk  (2) ?kVsxk 

 (3) vifjofrZr (4) dksbZ ugha 
 

Q.127 ,d cQj foy;u cuk;k x;k ftlesa NH3 dh 

lkUnzrk 0.30 M vkSj NH4
+ dh lkUnzrk 0.20 M gSA 

;fn NH3 dk Kb = 1.8 × 10–5 gksA bl foy;u dk 

pH crkvks 

 (1) 8.73 (2) 9.08 (3) 9.44 (4) 11.72 
 

Q.128 fdlh rki ij NH4OH ds fy;s pKb, 4.74 gSA NH4OH 

rFkk NH4Cl dh leku eksyj lkUnzrk ;qDr {kkjh; 

cQj dh pH gksxh :- 

 (1) 7.74 (2) 4.74 (3) 2.37 (4) 9.26 
 

Q.129 cQj dh rjg O;ogkj djrk gS %& 

 (1) NH4OH + NaOH 

 (2) HCOOH +  CH3COONa 

 (3) 40 mL 0.1 M NaCN + 20 mL of 0.1 M HCl 

 (4) buesa ls dksbZ ugha  
 

Q.130 cQj foy;u tks egRoiw.kZ Hkwfedk vnk djrk gS %& 

 (1) pH eku c<+kdj 

 (2) pH eku ?kVkdj   

 (3) pH dks fLFkj j[kdj 

 (4) foy;u dks mnklhu dj nsrk gS  

 

Q.131 CH3COOH o CH3COONa ds feJ.k dh cQj fØ;k 

vf/kdre gksxh tc budk vuqikr gksxk & 

 (1) 1.0 (2) 100.0 (3) 10.0 (4) 0.1 
 

Q.132 {kkjh; ek/;e esa fQuksY¶Fksyhu xqykch jax fdlds 

dkj.k nsxk& 

 (1) _.kk;uksa ds dkj.k  

 (2) /kuk;uksa ds dkj.k 

 (3) OH– vk;uksa ds dkj.k   

 (4) mnklhu :i ds dkj.k 

 

Q. ,d vEy ladsrd dks HIn }kjk n'kkZ;k tkrk gS] (Ka 

= 10–6)A ladsrd ds fy, jax ifjorZu dh lhek gS 

(1) 3 – 5  

 (2) 4 – 6  

 (3) 5 – 7  

 (4) 6 – 8 
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Q.134 {kkjh; mHk; izfrjks/kh foy;u ds fy, pOH – pKb = 1 

fuEun'kk esa ykxw gksxk%& 

(1) [la;qXeh vEy] : [{kkj] = 1 : 10 

 (2) [la;qXeh vEy] = [{kkj] 

 (3) [la;qXeh vEy] : [{kkj] = 10 : 1 

 (4) buesa ls dksbZ ugha 

 

Q. 100 ml. 0.1, M NaOH foy;u dks 100 mL 0.05 M 

H2SO4 foy;u ds lkFk vuqekiu fd;k tkrk gSA 

ifj.kkeh foy;u dk pH gS%  

 ¼H2SO4, Ka1 = , Ka2 = 10–2½ ds fy, 

(1) 7 (2) 7-2 (3) 7-4 (4) 6-8 
 

Q.136 fuEu esa ls fdl vuqekiu esa esfFky vksjast mi;qDr 

lwpd gS :- 

 (1) CH3COOH + NaOH   

 (2) H2C2O4 + NaOH 

 (3) HCl + NaOH  

 (4) CH3COOH + NH4OH 
 

Q.137 H3PO4 o NaOH ds e/; vuqekiu ds nkSjku fdrus 

izdkj ds cQj foy;u lsV izkIr gksrs gS :- 

 (1) 3 (2) 1 (3) 2 (4) 0 
 

Q.138 ,d vEyh; cQj foy;u esa X– o HX dh leku 

lkUnzrk,a gSA ;fn  X– dk Kb 10–10 gS] rks bl cQj 

dk pH gS  

 (1) 4 (2) 7 (3) 10 (4) 14 
 

Q.139 tc 1.0 mL dil HCl vEy] pH 4.0 ;qä cQj foy;u 

ds 100 mL esa feyk;k tkrk gS] rks ifj.kkeh foy;u 

dk pH:- 

 (1) 7 gks tkrk gS  

 (2) ifjofrZr ugha gksrk gS 

 (3) 2 gks tkrk gS  

 (4) 10 gks tkrk gS 

 

Q. dkSu lk foy;u cQj foy;u ugha gS\ 

(1) NaCN (2 mole) + HCl (1 mole) esa  

(2) NaCN (1 mole) + HCl (1 Mole) esa 

(3) NH3 (2 mole) + HCl (1 mole) esa  

(4) CH3COOH (2 mole) + KOH (1 mole) esa 
 

Q.141 50 mL 2N ,flfVd vEy dks 10 mL,1N lksfM;e 

,lhVsV esa feykus ij izkIr foy;u dk pH gksxk %& 

(Ka=10–5) 
 (1) 4          (2) 5       (3) 6          (4) 7 
 

Q.142 ,d vEyh; mHk; izfrjks/kh vfHkfØ;k ds fy, 

gsUMjlu lehdj.k pH –pKa= 1 ml n'kk esa ykxw 

gksxh tcfd %& 

 (1) [vEy] = [la;qXeh {kkj]  

 (2) [vEy] × 10 = [la;qXeh {kkj] 

 (3) [vEy] = [la;qXeh {kkj] × 10  

 (4) buesa ls dksbZ ugha 

 

Q.143 0.05 M veksfu;e gkbMªkWDlkbM foy;u esa 0.001 M 

veksfu;e DyksjkbM ?kqyk gSA bl foy;u dh OH– 

lkanzrk D;k gksxh : Kb(NH4OH) = 1.8 × 10–5  

 (1) 3.0 × 10–3 (2) 9.0 × 10–4 

 (3) 9.0 × 10–3 (4) 3.0 × 10–4 
 

Q.144 ,d yhVj cQj foy;u esa 0.02 eksy NaOH Mkyus 

ij pH 5.75 ls 5.80 gks tkrk gSA bl foy;u dh 

cQj {kerk gksxh :- 

 (1) 0.4  (2) 0.05 

 (3) – 0.05  (4) 2.5 
 

Q.145 300 cc, 0.3 M NH3 rFkk 500 cc, 0.5 M NH4Cl ds 

feJ.k ls cQj cuk;k x;kA NH3 dk Kb = 1.8 × 10–

5 gS rks pH Kkr dhft, :- 

 (1) 8.1187  (2) 9.8117 

 (3) 8.8117  (4) buesa ls dksbZ ugha 

 

Q.146 ,d foy;u ds izfryhVj esa 1 eksy CH3COONa rFkk 

1 HCl gSA ,d vU; foy;u ds izfr yhVj esa 1eksy 

CH3COONa rFkk 1 eksy ,flfVd vEy gSaA rks bu 

foy;uksa dh pH dk vuqikr gksxk :- 

 (1) 1 : 1  (2) 2 : 1 

 (3) 1 : 2  (4) 2 : 3 
 

Q.147 fuEu esa ls dksu cQj foy;u ugha gS \ 

(1) CH3COOH/CH3COONa 

 (2) HCl/NaCl 

 (3) HCOOH/HCOONa 

 (4) NH4OH/NH4Cl 
 

Q.148 tc  20 mL,  
20

M
NaOH o 10 mL,  

10

M
HCl feyk;s 

tkrs gS] rks ifj.kkeh foy;u:- 

 (1) uhys fyVel dks yky dj nsxk 

 (2)  fQuks¶Fksyhu dks xqykch dj nsxk 
 (3)  esfFky vkWjsat dks yky dj nsxk 

 (4) yky o uhys fyVel ij dksbZ izHkko ugha Mkysxk 
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Q.149 NaOH o vkWDtsfyd vEy ds vuqekiu ds fy;s 

mi;qä lwpd gS:- 

 (1) esfFky vkjsat (2) esfFky jsM 

 (3) fQuks¶Fksyhu (4) LVkpZ foy;u 

 

Q.150 fQuksY¶Fksyhu fduds e/; vuqekiu esa lwpd ds :i 

esa mi;ksxh ugha gS %& 

 (1) KOH rFkk H2SO4 

 (2) NaOH rFkk CH3COOH 

 (3) vkDtsfyd vEy rFkk KMnO4 

 (4) Ba(OH)2 rFkk HCl 
 

Q.151 ,d cQj foy;u X– vkSj HX dh lkUnzrk ds leku 

lkUnzrk j[krk gSA HX dk Ka = 10–8 gSA cQj dk 

pH gS % 

 (1) 3 (2) 8 (3) 11 (4) 14 
 

 

Q.152 O–2  dk la;qXeh vEy gS:- 

 (1) O2
+ (2) H+ (3) H3O+ (4) OH– 

 

Q.153 mHk;/kehZ vkWDlkbM gS:- 

 (1) NO2  (2) CO2 

 (3) Al2O3  (4) (1) rFkk (3) nksuks 
 

Q.154 fuEu esa ls izcyre {kkj gS 

 (1) Cl–  (2) CH3COO–  

 (3) HSO4
–  (4) NO3

– 

 

Q.155 AOH o BOH {kkjksa ds fy, Øe'k% 
1b

K  o 
2b

K  vk;uu 

fLFkjkad gSA ftlesa lEcU/k 
1b

pK  < 
2b

pK  gSA rks fdlesa 

l;aqXeh dk pH vf/kdre ugha gksxk :- 

 (1) AOH  (2) BOH  

 (3) mijksDr nksuksa (4) dksbZ ugha 

 

Q.156 ml Lih'kht dk p;u djks tks yqbZl {kkj] czk¡LVsM 

vEy o czk¡LVsM {kkj dh rjg dk;Z djrh gks:- 

 (a) H2O          (b) 4NH+   (c) N–3 

 lgh dksM gS:- 

 (1) dsoy a  (2) a, b 

 (3) a, c  (4) b,  c 
 

Q.157 yqbZl vEy dk mnkgj.k gS:- 

 (1) CaO  (2) CH3NH2 

 (3) SO3  (4) buesa ls dksbZ ugha 

Q.158 vfHkfØ;k  NH3 + H2O →  NH4+ +OH– esa ty 

O;ogkj djrk gS %& 
 (1) vEy  
 (2) {kkj  

(3) mnklhu  
 (4) vEy o {kkj nksuksa ds leku 
 

Q.159 vfHkfØ;k BCl3 + : PH3 →   Cl3B  PH3 esa yqbZl {kkj 

dh rjg O;ogkj dj jgk gS %&       

 (1) PH3  (2) BCl3 

 (3) 1o 2 nksuksa (4) dksbZ ugha 
 

Q.160 fo;kstu es,  H2A 1K  H+ + HA– 

 HA–  2K  H+ + A–2 

 (1) K1, K2 ds cjkcj gksrk gS 
 (2) K1, K2  ls de gksrk gS 
 (3) K1, K2 ls T;knk gksrk gS 
 (4) K1 ux.; gS  
 

Q.161 fuEu esa ls dkSulk izcyÙke yqbZl {kkj gS %& 

 (1) SbH3 (2) AsH3 (3) PH3 (4) NH3 
 

Q.162 fuEu esa ls dkau czksUlVsM vEy o czksUlsVsM {kkj dh 

Hkkafr dk;Z djsxk 
(i) HCOO– (ii) NH3 

 (iii) O–2 (iv) HSO4
– 

(1) (i) o (ii)  (2) (ii) o (iii) 
 (3) (iii) o (iv) (4) (i) o (iv) 
 

Q.163 gkbMªstksbd vEy dk la;qXeh {kkj gS %& 

 (1) –
3HN   (2) −

3N  (3) N3– (4) −
2N  

 

Q.164 NH3 xSl ty esa ?kqydj NH4OH nsrh gS bl 

vfHkfØ;k eas ty gS %& 

(1) ,d vEy  (2) ,d {kkj  

(3) yo.k   (4) la;qXeh {kkj gS 
 

Q.165 vfHkfØ;k 3 2 4NH H O NH OH+ −+ + easa la;qXe 

vEy&{kkj gSA 

 (1) NH3 o H2O (2) NH3 o OH–  
 (3) H2O o NH4

+  (4) NH4
+ o NH3  

 

Q.166 tc veksfu;k dks ty esa foys; fd;k tkrk gS] rks 

;g  fdl vk;u dh lkUnzrk dks de djrk gS %& 

 (1) OH–  (2) H3O+ 

 (3) NH+
4  (4) dksbZ ugha 

 

Q.167 fuEu esa ls izcyre vEy gS & 

 (1) ClO3(OH) (2) ClO2(OH) 
 (3) SO(OH)2 (4) SO2(OH)2 

Q.168 fuEu esa ls fefJr yo.k gS %& 

 (1) 
 

(2) NaKSO4 

 (3) CaCl2  (4) lHkh 
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Q.169 nks vEyksa A rFkk B dk Øe'k% pKa1 = 1.2,                             
pKa2 = 2.8 gS] dkSulk dFku lgh gS%& 

(1) A rFkk B nksuks leku vEyh; gS 

 (2) A, B ls vf/kd izcy gS 
 (3) B, A ls vf/kd izcy gS   
 (4) buesa ls dksbZ ugha 
 

Q.170 BF3 , SnCl2 o  SnCl4 essa ls yqbZl vEy dh rjg 

O;ogkj djus okyk mnkgj.k gS :- 
 (1) LVsul DyksjkbM] LVsfud DyksjkbM  
 (2) BF3 , LVsul DyksjkbM  
 (3) dsoy BF3  

 (4) BF3 , LVsul DyksjkbM ] LVsfud DyksjkbM  
 

Q.171 HNO3 + H2O    H3O+ + NO3
–  vfHkfØ;k esa 

HNO3 dk la;qXeh {kkj gSa%& 

(1) H2O  (2) H3O+ 

 (3) NO3
–  (4) H3O+ rFkk NO3

– 

 

Q.172 vfHkfØ;k HC2O4
– + PO4

3– →  HPO4
2– + C2O4

2–  esa 

nks czkWUlVsM {kkj gS 
 (1) HC2O4

– rFkk PO4
2–  

 (2) HPO4
–2 rFkk C2O4

–2   

 (3) PO4
3– rFkk C2O4

–2    
 (4) HC2O4

– rFkk HPO4
2– 

 

Q.173 fuEu esa ls dkSulk ,d nqcZy {kkj gS :- 

 (1) NaOH  (2) NH4OH  
 (3) Ca(OH)2 (4) Ba(OH)2 
 

Q.174 fuEu esa ls dkSulh vfHkfØ;k esa NH3 vEy dh rjg 

O;ogkj djrk gS :- 
 (1) NH3 + HCl →  NH4Cl 
 (2) NH3 + H+ → NH4

+ 

 (3) NH3 + Na →  NaNH2+ 
1

2
H2 

 (4) vEy dh rjg O;ogkj ugha dj ldrk gS 

 

Q.175 (i) 2
3CO −   + H2O  3HCO−  + OH–  

 (ii) CO2 + H2O  H2CO3 

 (iii) NH3 + H2O  NH4OH  

 (iv) HCl + H2O  Cl– + H3O+ 

 mijksä vfHkfØ;k esa dkSulh vfHkfØ;kvksa dk ;qXe 

;g fl) djrk gS fd ty ,d mHk;/kehZ y{k.k okyk 

inkFkZ gS%& 
 (1) (i) vkSj (ii) (2) (ii) vkSj (iii)  
 (3) (iii) vkSj (iv) (4) (i) vkSj (iii) 
 

Q.176 fuEu esa ls dksu yqbZl vEy dh rjg dk;Z djsxk 

 (1) Cu2+  (2) AlCl3 

 (3) CO2  (4) mijksDr lHkh  
 

Q.177 CH3COO– vk;u ,d gS :- 

 (1) nqcZy la;qXeh {kkj  

 (2) izcy la;qXeh {kkj 

 (3) nqcZy la;qXeh vEy  

 (4) izcy la;qXeh vEy 
 

Q.178 fuEu esa ls dkSulk ,d izcy la;qXeh {kkj gS :- 

 (1) ClO4
–  (2) HCO3

–  

 (3) F –   (4) HSO4
– 

 

Q.179 fuEu esa ls dkSu yqbZl {kkj ugha gS :- 

 (1) CN– 
 (2) ROH  

 (3) NH3  (4) AlCl3 
 

Q.180 fuEu esa ls dkSulk ,d yqbZl vEy gS  :- 

 (1) NH4Cl  (2) MgCl2  

 (3) CO2  (4) H2O 
 

Q.181 ,yqfefu;e DyksjkbM gS :- 

 (1) czk¡LVsM vkSj ykWjh vEy    

 (2) vkjsfgfu;l vEy    

 (3) yqbZl vEy  

(4) yqbZl {kkj 
 

Q.182 ty ,d gS :- 

 (1) izksVksu nkrk foyk;d  

 (2) izksVksu Lusgh foyk;d 

 (3) mHk; izksVhd foyk;d 

(4) vizksVhd foyk;d 

Q.183 veksfu;e vk;u gS :- 

 (1) ,d la;qXeh vEy gS 

 (2) ,d la;qXeh {kkj gS 

(3) u gh vEy u gh {kkj  

 (4) vEy vkSj {kkj nksuksa gS 
 

Q.184 fuEu esa ls dkSulk dFku vlR; gS :- 

 (1)  vkjgsfu;l dk vEy&{kkj fl)kar inkFkks± dh 

ty ds vfrfjä vU; foyk;dksa esa Hkh vEyh; 

,oa {kkjh; izo`fÙk le>k ldrk gSA 

 (2) ;g fl)kUr AlCl3 dh vEyh; izd`fr dh O;k[;k 

ugh djrkA 

 (3)  Na2CO3 esa OH– vk;u ugha gksrs] ijUrq bldk 

foy;u {kkjh; gSA 

 (4)  CO2 esa H+ vk;u ugha gksrs] ijUrq bldk tyh; 

foy;u vEyh; gSA 
 

Q.185 vfHkfØ;k 4NH+  + S–2 NH3 + HS–  esa NH3 o  

S–2 fuEu dk lewg gS :- 

 (1) vEyksa dk  

 (2) {kkjdksa dk  

 (3) vEy&{kkjd ;qXeksa dk 

 (4) mi;qZä dksbZ ugha 
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EXERCISE-II        Analytical Questions 

Q.1 HCOONH4 ds foy;u dk pH 6.48 gSA bldh O;k[;k 

dh tk ldrh gS & 

(1) /kuk;u ,oa _.kk;u nksuksa ds ty vi?kVu ls 

 (2) /kuk;u ds ty vi?kVu ls   

(3) _.kk;u ds ty vi?kVu ls  

 (4) ty ds ty vi?kVu ls  

  

Q.2 0.01 mol atm–3 CH3COOH (Ka = 1.74 × 10–5) dh pH 

dk eku D;k gksxk \  

(1) 3.4 (2) 3.6 (3) 3.9 (4) 3.0 
 

Q.3 90°C ij 'kq) ty dk [H3O+] = 10–6 eksy yh&1 gSA 

90° ij Kw dk eku gksxk &    

 (1) 10–6  (2) 10–12  

 (3) 10–14  (4) 10–8 

 

Q.4 SnS2 ds foys;rk xq.kuQy dks lgh :i ls n'kkZ;k 

x;k gS :-   

 (1) [Sn4+] [S2–]2 (2) [Sn4+] [S2–]   

 (3) [Sn4+] [2S2–] (4) [Sn4+] [2S2–]2 

 

Q.5 CH3COOH ds fy, Ka dk eku  1.8 × 10–5 rFkk 

NH3OH ds fy, Kb  dk eku 1.8 × 10–5 gSA veksfu;k 

,flVsV ds fy, pH dk eku D;k gksxk  

(1) 7.005  (2) 4.75 

 (3) 7.0  (4) 4 – 7 ds e/; 

 

Q.6 vYi foys; yo.k MX2 dk 25°C ij foys;rk xq.kuQy 

Ksp = 1.0 × 10–11 gks rks blh rki ij yo.k dh foys;rk 

mol L–1 esa gksxh &  
 (1) 2.46 × 1014 (2) 1.36 × 10–4 

 (3) 2.60 × 10–7 (4) 1.20 × 10–10 

 

Q.7 FeCl3 dk ty esa cuk foy;u vEy dh Hkkafr D;ksa 

O;ogkj djrk gS :–   

 (1) vEyh; v'kqf);ks ds dkj.k   

 (2) vk;uu ds dkj.k  

(3) Fe3+ ds ty vi?kVu ds dkj.k   

 (4) fo;kstu ds dkj.k  
 

Q.8 lkUæ HCl dks lar`Ir BaCl2 foy;u esa feykus ij] 
BaCl2, vo{ksfir gksrk gS D;ksfd :-   

 (1) ;g yk'kkrkfy;s ds fu;e dk vuqlj.k djrk gSA 
 (2) levk;u izHkko ds dkj.k 
 (3) [Ba++] [Cl–] dk vk;fud xq.kuQy] lar`Ir foy;u 

esa fu;r jgrk gSA 
 (4)  fu;r rki ij] [Ba2+][Cl–]2 xq.kuQy] lràIr 

foy;u esa fu;r jgrk gSA 

Q.9 250 C ij 10–5 M HCl (aq.) esa OH– vk;u lkUnzrk gksxh  

 (1) 'kwU;  (2) 10–9 M  

 (3) 10–5M  (4) 10–2M 
 

Q.10 AgCl dh foys;rk dk lgh c<+rk gqvk Øe gS 

(A) ikuh esa  (B) 0.1 M NaCl esa 

 (C) 0.1 BaCl2 esa (D) 0.1 M NH3 esa 

 (1) D > A > B > C  (2) D > C > B > A 

 (3) B > A > B > C (4) A > D > B > C 
 

Q.11 ty ds fy, fo;kstu fLFkjkad 1 × 10–14 mol2 L–2 gSA 

0.001 M KOH foy;u dk pH D;k gksxk   

 (1) 10–11  (2) 10–3 

 (3) 3  (4) 11  
 

Q.12 A2X3 dh foys;rk  y mol dm–3  gSA bldk foys;rk 

xq.kuQy gS :-  

 (1) 6y4  (2) 64y4  

 (3) 36y5  (4) 108y5 

 

Q.13 HNO2 dk pKa = 3.37 gS HNO2 ds  0.01 eksy/yhŒ 

tyh; foy;u dh pH crkvks %& 

 (1) 5.37  (2) 2.69  

 (3) 1.69  (4) 0.69 
 

Q.14 ;fn AgCl dk 25° C ij foys;rk xq.kuQy  

5 × 10–13 gks rks bldh foys;rk Kkr djksa  

 (1) 5 × 10–13 (2) 7.1 × 10–7  

 (3) 2.5 × 10–13 (4) 2.5 × 10–6 

 

Q.15 CaF2 dk vo{ksi izkIr gksxk (KSP = 1.7 × 10–10) tc 

fuEu esa ls cjkcj vk;ru esa fefJr fd;k tk;sxk \ 

(1) 10–4 M Ca2+ + 10–4 MF– 

 (2) 10–2 M Ca2+ + 10–3 MF–  

 (3) 10–5 M Ca2+ + 10–3 MF–  

 (4) 10–3 M Ca2+ + 10–5 MF– 
 

Q.16 buesa ls foys;rk xq.kuQy (Ksp) ds fy, dkSulk dFku 

xyr gS %&   

 (1) fLFkj rki ;g fLFkj gksrk gS   

 (2) ;g lkE; fLFkjkad dh rjg dk;Z djrk gS  

 (3) foys; yo.kksa ds fy, ;g 'kwU; ls vf/kd gksrk gS 

(4) bldh bdkbZ lnSo M2 gksrh gS  
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Q.17 ,lhfVd vEy ds tyh; foy;u esa dqN ek=k esa 

0.01M HCl feykus ij %&       

 (1) CH3COO– dh lkE; lkUnzrk ?kV tk,xh  

 (2) CH3COOH dh lkE; lkUnzrk ?kV tk,xh 

 (3) CH3COO– dh lkE; lkUnzrk c<+ tk,xh  

 (4) dksbZ ifjorZu ugha gksxk  
 

Q.18 Cu+2 rFkk Zn+2 ds foy;u esa ls H2S xSl izokfgr djus 

ij] CuS  igys vo{ksfir gksrk gS] D;ksafd:- 

 (1)  CuS dk foys;rk xq.kuQy] ZnS ds vk;fud 

xq.kuQy ds cjkcj gksrk gS  

 (2)  CuS dk foys;rk xq.kuQy] ZnS ds foys;rk 

xq.kuQy ds cjkcj gksrk gS  

 (3)  CuS dk foys;rk xq.kuQy] ZnS ds foys;rk 

xq.kuQy lss de gksrk gS  

 (4)  CuS dk foys;rk xq.kuQy] ZnS ds foys;rk 

xq.kuQy ls vf/kd gksrk gS  
 

Q.19 PbCl2 dh 298K ij foys;rk 2 × 10–2 eksy/yhVj  gS rks 

Ksp = ? :-     

 (1) 1 × 10–7  (2) 3.2 × 10–7  

 (3) 1 × 10–5  (4) 3.2 × 10–5 

 

Q.20 Ba(OH)2 dk lUrÌr tyh; foy;u dk pH 10 gSA 

;fn Ba(OH)2 dk KSP = 5 × 10–13 gks rks Ba2+ vk;u 

d lkUnzrk foy;u esa gksxh \ 

 (1) 1 × 10–5  (2) 1 × 10–3 

 (3) 5 × 10–5  (4) 1 × 10–2 

 

Q.21 MgCl2ds tyh; ?kksy dh pH gksrh gS :- 

 (1) < 7  (2) > 7  

 (3) 7  (4) 14.2 
 

Q.22 AB2 dk foys;rk xq.kuQy 4 × 10–12 gS] foys;rk Kkr 

dhft, %&   

(1) 4 × 10–12 (2) 10–12  

 (3) 1 × 10–4  (4) 2 × 10–4 

 

Q.23 fuEu yo.k esa ls fdldk ty vi?kVu gksxk  

 (1) CH3COONa (2) KNO3  

 (3) NaCl  (4) K2SO4  
 

Q.24 Ag2S dk vo{ksi.k 0.1 M fo;yu esa 'kq: djus ds fy, 

flyoj vk;u dh U;wure lkUnzrk gksxh (Ag2S dk KSP 

= 10–5) 

 (1) 10–49 M  (2) 10–50 M 

 (3) 10–26 M  (4) 10–25 M 
 

Q.25 25°C ij 1M NH4Cl (aq.) foy;u dh pH gksxh :– 

 (1) 'kwU;  (2) 6 rFkk 7 ds e/;   

 (3) 7  (4) 7 ls vf/kd 
 

Q.26 ty dk vk;fud xq.kuQy c<+sxk :–  

 (1) nkc ?kVkus ls (2) H+ c<+kus ij  

 (3) OH– feykus ls (4) rki c<+kus ls 

 

Q.27 r`rh; lewg ds Fe+3 o Cr+3 esa foHksnu ds fy, D;k fd;k 

tkrk gS :–   

 (1) NH4OH dh lkanzrk c<+k;h tkrh gSA 

 (2) NH4
+ vk;u dh lkanzrk c<+k;h tkrh gSA 

 (3) OH–  vk;u dh lkanzrk ?kVk;h tkrh gSA 

 (4) (2) rFkk (3) nksuksa 
 

Q.28 lgh lEcU/k gS %&  

 (1) pKa × pKb = pKw 

 (2) pKa + pKb = pKw 

 (3) pKa/pKb = pKw 

 (4) pKa – pKb = pKw 

 

Q.29 'kq) ty esa CaF2 dk Ksp, 1.70 × 10–10 gS rks CaF2 

dh 0.10M NaF foy;u esa foys;rk gksxh :- 

 (1) 1.70 × 10–10 (2) 1.70 × 10–9 

 (3) 1.70 × 10–8 (4) 0.10 M 
 

Q.30 Zn dks ZnS ds :i esa vo{ksfir djkus ds fy,] foy;u 

esa H2S xSl izokfgr djus ls igys NH4OH D;ksa feyk;k 

tkrk gS \  

 (1) Zn, Zn+2 esa ifjofrZr djus ds fy, 

 (2) ftad dks vipf;r djus ds fy, 

 (3) H2S ds fo;kstu dks de djus ds fy, 

 (4) H2S ds fo;kstu dks c<+kus ds fy, 

 

Q.31 fuEu esa ls fdl yo.k dh foys;rk lokZf/kd gSA 

 (1) HgS, KSP = 1.6 × 10–54 

 (2) PbSO4, KSP = 1.3 × 10–8 

 (3) ZnS, KSP = 7 × 10–26 

 (4) AgCl, KSP = 1.7 × 10–10 
 

Q.32 CH3COOH ds fy;s Ka dk eku 1.8 × 10–5 gS 0.2M 

CH3COOH dk izfr'kr fo;kstu 0.1M HCl foy;u esa 

gksxk 

 (1) 0.018  (2) 0.36  

 (3) 18  (4) 36  
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Q.33 ,d nqcZy vEy  HA dk pKa, 4.80 rFkk ,d nqcZy {kkj  

BOH dk pKb,  4.78 gSA rks yo.k BA ds tyh; foy;u 

dk pH gksxk  

 (1) 9.58  (2) 4.79  

 (3) 7.01  (4) 9.22 
 

Q.34 ,d nqcZy vEy dh lkUnzrk 0.1 N ,oa Ka = 10–5 gks 

rc pH dk eku gksxk %&   

 (1) 4        (2) 3   (3) 2      (4) 5 
 

Q.35 VekVj ds jl dh pH 4.4 gSA rks H3O+ dh lkUærk 

gksxh:- 

 (1) 39 × 10–4 (2) 3.9 × 10–5  

 (3) 3.9 × 10–4  (4) 3.9 × 105  
 

Q.36 NH4OH ds foy;u esa NH4Cl feykus ij:- 

 (1) OH– dh lkUærk c<+rh gS 

 (2) NH4
+ dh lkUærk ?kVrh gS 

 (3) OH–  dh lkUærk ?kVrh gS 

 (4) NH4OH dk fo;kstu c<+rk gS 
 

Q.37 foy;u esa ls yo.k dk vo{ksi.k gksxk tc :- 

 (1) foy;u lar`Ir gks   

 (2) vk;fud xq.kuQy > foys;rk xq.kuQy 

 (3) vk;fud xq.kuQy < foys;rk xq.kuQy 

 (4) foy;u vlar`Ir gks 
 

Q.38 fn;k x;k gS % HA vEy ds fy, Ka = 10–6 rFkk MOH 

{kkjd ds fy, Kb = 10–6, 0.1 M, MA yo.k foy;u 

dh pH gksxh:        

 (1) 5 (2) 7 (3) 9 (4) 2 
 

Q.39 Cr(OH)3 ds fy;s Ksp, 1.6 × 10–30 gS bl ;kSfxd dh 

ty esa eksyj foys;rk gS :-              

 (1) 2 301.6 10−  (2) 4 301.6 10−  

 (3) 304 1.6 10 / 27−  (4) 1.6 × 10–30/27 
 

Q.40 ,d HA vEy bl rjg vk;fur gksrk gS 

 HA  H+ + A– 

 1.0 M foy;u dk pH, 5 gSA bldk fo;kstu fLFkjkad  

gksxk :-               

 (1) 1 × 10–10 (2) 5 

 (3) 5 × 10–8  (4) 1 × 10–5 

 

Q.41 f={kkjdh; vEyh; foy;u ftldh pH 3, 4 vkSj  5 gS 

dks cjkcj vk;ru esa ,d ik= esa feyk;k tkrk gSA H+ 

dh lkUnzrk D;k gksxh \ 

 (1) 1.11 × 10–4 M (2) 3.7 × 10–4 M 

 (3) 3.7 × 10–3 M (4) 1.11 × 10–3 M 

Q.42 HQ vEy ds 0.1 eksyj foy;u dk pH 3 gS bl vEy 

ds vk;uu fLFkjkad Ka dk eku gS :- 

 (1) 1 × 10–7 (2) 3 × 10–7 

 (3) 1 × 10–3 (4) 1 × 10–5 
 

Q.43 ty ds fy, vk;fud mRikn 1 × 10–14 mol2L–2 gSA 

0.001M KOH foy;u dh pH D;k gksxh : 

 (1) 10–11  (2) 10–3  

 (3) 3  (4) 11 
 

Q.44 fuEu esa ls dkSulk cQj foy;u pH > 7 j[ksxk :– 

 (1) CH3COOH + CH3COONa 

 (2) HCOOH + HCOOK  

 (3) CH3COONH4 

 (4) NH4OH + NH4Cl 
 

Q.45 0.01N H2SO4 dh pH gS :-   

 (1) 1.7  (2) 2.0  

 (3) 2.3  (4) 2.7 
 

Q.46 fuEu esa ls dkSulk izcyre vEy gS:  

 (1) Ka=1×10–7  (2) Ka=1×10–5  

 (3) pKa = 9  (4) pKa = 3  
 

Q.47 Ca(OH)2 dh lkUnzrk 0.05 M gS rks pH gksxh 

 (1) 13.0   (2) 12.7  

 (3) 11.2   (4)  1  
 

Q.48 foy;u esa NH4OH ds 0.015 xzke eksy rFkk NH4Cl ds 

0.025 xzke eksy mifLFkr gS rks feJ.k dh pH gksxh :-

  

 (1) 9.0335  (2) 8.0335 

 (3) 9.665  (4) 8.665 
 

Q.49 Fe(OH)3 dh eksyj foys;rk D;k gS ;fn KSP = 1.0 × 

10–38 ? 

 (1) 3.16 × 10–10 (2) 1.386 × 10–10 

 (3) 1.45 × 10–9 (4) 1.12 × 10–11 
 

Q.50 ,d tyh; foy;u esa 10–4 [H+] mifLFkr gksrs gSA ;fn 

;g ty dk leku vk;ru feykdj ruqd̀r fd;k tkrk 

gS rks mol dm–3 esa OH– dh lkUnzrk gksxh :– 

 (1) 0·5 × 10–10 (2) 2 × 10–10 

 (3) 10–6  (4) 10–8 

 

Q.51 fuEu esa ls dkSulk f}{kkjdh; vEy ds fy, lgha gSA: 
 (1) Ka2 > Ka1 (2) Ka1 > Ka2 

 (3) Ka2 > 
1

1

Ka
 (4) Ka2 = Ka1 
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Q.52 ,d nqcZy vEy (HA) pKa 4.5 gSA 50 % vk;uhd`r HA 

ds vEy ds ,d tyh; foy;u dks cQj foy;u dh 

pOH gksxh :-   

 (1) 2.5  (2) 9.5  

 (3) 7.0  (4) 4.5 
 

Q.53 0.0005M Ca(OH)2 ds foy;u dh pH gksxh :- 

 (1) 3.0  (2) –3.0  

 (3) 11.0  (4) 14.0 
 

Q.54 ;fn ,d {kkj dk pKb 7.0 gS rks blds la;qfXer vEy 

dh Ka gksxh  

 (1) 7 (2) 107 (3) 10–7 (4) 10–14 
  

Q.55 Dohuksyhu {kkj dk pKa 4.88 gSA blds 0.01M dh 

pKa D;k gksxh – 

 (1) 4.88  (2) 0.01  

 (3) 9.12  (4) 14 
 

Q.56 HCl ds ,d 1 × 10–7 M foy;u ds ,d tyh; fo;yu 

dh pH gksxh:-        

 (1) 7   

 (2) 7 ls vYi de 

 (3) 7 ls vYi T;knk  

 (4) 1 
 

Q.57 H3A nqcZy f={kkjdh; vEy gS 

( )
1 2 3

5 9 13
a a aK 10 ,K 10 ,K 10− − −= = =   

0.1 M H3A (aq) foy;u ds pX dk eku D;k gS\ tgk¡ 

pX = -log X vkSj X = 

3

2

A

HA

−

−

  

  

 

(1) 7 (2) 8 (3) 9 (4) 10 
 

Q.58 d‚ij (II) ijDyksjsV ds foy;u esa Cu2+ ds 

0.02M foy;u dk gkbMªksfu;e vk;u lkaærk 

D;k gS\ fuEufyf[kr vfHkfØ;k dh vEyrk 

fLFkjkad 5×10–9 gSA  

        ( ) ( ) ( ) ( ) ( )2
2 3Cu aq. 2H O Cu OH aq. H O aq.l

++ ++ +  

 (1) 1 × 10–5  (2) 7 × 10–4  

 (3) 5 × 10–4  (4) 1 × 10–4  
 

Q.59 ,d 1 L foy;u esa 0.2 M NH4OH vkSj 0.2 M NH2Cl 

gksrk gSa, ;fn blesa 0.001 M HCl dk 1.0 mL feyk;k 

tk, 

(1) 2 × 10–5  (2) 5 × 10–10  

 (3) 2 × 10–3  (4) buesa ls dksbZ ugha 

Q.60 ,d cQj foy;u ,flVd vEy dk cuk gksrk gS 

[pKa = 5] mldh lkaærk = 1.5 gS vkSj lksfM;e 

,lhVsV dh lkUærk = 0.15 M gSA 1 yhVj foy;u 

esa mifLFkr OH− vk;uksa dh la[;k fdruh gS\ 

(1) 10–10 NA  (2) 10–4 NA  

 (3) 10–3 NA  (4) 10–6 NA 
 

Q.61 tc 0.1 M NaCN foy;u ds 100 mL dks 0.1 M 

HCl foy;u ds lkFk mrkj p<ko gksrk gSaA rks HCl 

dh ek=k ds lkFk foy;u ds pH dh fHkUu gksxh% 

(1)

   

 (2)

  

 (3)

  

 (4)

  
Q.62 1-0 yhVj foy;u esa 61 xzke csatksbd vEy feykdj 

rS;kj fd;k tkrk gS (pKa = 4.2) 72 xzke lksfM;e 

csatks,V ds lkFk vkSj fQj 300 mL M HBr foy;u 

tksM+k x;kA vafre foy;u dk pH gS % 

(1) 3-6  (2) 3-8  

 (3) 4-2  (4) 4-8 
 

Q.63 90°C ij] 'kq) ty esa [H+] = 10–6 M, gksrk gS] ;fn 

0.2 M HNO3 ds 100 feyh dks 90°C ij 1 M NaOH 

ds 20 ml esa feyk;k tkrk gS] rks ifj.kkeh foy;u 

dk pH gksxk 

(1) 5  (2) 6  

(3) 7  (4) buesa ls dksbZ ugha 

 

 

 

HCl ds vk;ru tqMus ij 

 
HCl ds vk;ru tqMus ij 

 HCl ds vk;ru tqMus ij 

 
HCl ds vk;ru tqMus ij 
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Q.64 tc ,d yhVj cQj foy;u esa 0-02 eksy NaOH 

feyk;k tkrk gS] rks bldk pH 5-75 ls 5-80 gks 

tkrk gSA bldh cQj {kerk D;k gS %& 

(1) 0.4 (2) 0.05 (3) –0.05 (4) 2.5 
 

Q.65 0-02 eksy çksisuksbd vEy ;qä tyh; foy;u ds 

,d yhVj esa lksfM;e çksisuks,V fdruh ek=k esa 

feyk;k tkuk pkfg, (Ka = 3 × 10–5 at 25°C ij½ pH 

4-7- dk cQj lek/kku çkIr djus ds fy, 

(1) 4.52 × 10–2 mol (2) 3.52 × 10–2 mol  

 (3) 2.52 × 10–2 mol (4) 3 × 10–2 mol 
 

Q.66 ,d cQj foy;u esa pH dh lkaærk dk vuqikr 

NH4Cl vkSj NH4OH 1:1 gSA tc ;g 2:1 esa cnyrk 

gS] rks cQj ds pH dk eku D;k gksxk\ 

(1) o`f)  (2) ?kVkuk  

(3) dksbZ çHkko ugha (4) dksbZ ugha 

 

Q.67 nqcZy f}{kkjdh; vEy H2A ds foy;u dk 20.0 mL 

dk vuqikr 0.250 M NaOH djrs gS rks  nwljs 

lerqY; fcanq ds fy;s foy;u gksxk:- 

 (1) 0.10 M NaHA (2) 0.153 M Na2A  

 (3) 0.10 M Na2A (4) 0.0769 M Na2A 
 

Q.68 ,d nqcZy f}{kkjdh; vEy (H2A) ds vuqekiu ds 

nkSjku½ ,d izcy {kkj (NaOH), foy;u dk pH igys 

led{k fcanq rd vk/kk jkLrs vkSj igys led{k fcanq 

ij Øe'k% fn;k tkrk gS% 

 (1) 
1 1 2a a apK pK pK+vkjS   

 (2) 1 2

1

a a

a

pK +pK
pK  

2
vkSj   

 (3) 1 2

1

a a

a

pK +pK
pK  

2
vkSj   

 (4) 
1 2a apK  pKvkSj  

 

Q.69 fQuksy¶Fksfyu fdlds chp vuqekiu ds fy, ,d 

ladsrd ds :i esa dk;Z ugha djrk gS% & 

(1) KOH vkSj H2SO4 

(2) NaOH vkSj CH3COOH 

(3) v‚Dlkfydk acd vkSj ds KMnO4 

(4) Ba(OH)2 vkSj HCl 
 

Q.70 CaCO3 dk ,d yhVj lar`Ir foy;u okf"ir gks tkrk 

gS] 7-0 xzke vo'ks"k cp tkrk gSA CaCO3 ds fy, 

foys;rk mRikn gS% & 

(1) 4.9 × 10–3 (2) 4.9 × 10–5  

 (3) 4.9 × 10–9 (4) 4.9 × 10–7 

 

Q.71 A3B2 eksyj nzO;eku M (g mol–1) vkSj foys;rk x g 

lit–1 dk fojy foy;u yo.k gSA yo.k ds 

?kqyu'khyrk mRikn ds fy, B3– dh eksyj lkaærk 

dk vuqikr gS 

(1) 108
5

5

x

M
  (2) 

4

4

1 M

108 x
  

 (3) 
4

4

1 M

54 x
  (4) dksbZ ugha 

 

Q.72 D;k gksxk ;fn 0.001 M Mg(NO3)2 ds foy;u dk 

pH eku 2 foy;u dks pH = 9 (Ksp dk Mg(OH)2 = 

8.9 × 10–12 ) esa lek;ksftr fd;k tkrk gSA 

(1) ppt gksxk  

(2) ppt ugha gksxk 

(3) foy;u lar`Ir gks tk,xk  

(4) buesa ls dksbZ ugha 

 

Q.73 Na3PO4 ftls 10 L esa tksM+k tkuk pkfg, 1.0 × 10–

5 M – BaCl2 fcuk fdlh vo{ksi.k ds foy;u 

 (1) 2 × 10–4  (2) 0.328 gm 

 (3) 0.164 gm (4) 0.82 gm 
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EXERCISE-III  PreviousYear Questions 

JEE-MAIN QUESTIONS 

Q.1 fojy :i ls foys; yo.k AB2 ds ikuh esa foys;rk 

1.0 × 10–5 mol L–1 gSA bldk foys;rk xq.kuQy 

gksxk              [AIEEE-2003] 

(1) 1 × 10–15 (2) 1 × 10–10 

 (3) 4 × 10–15 (4) 4 × 10–10 
 

Q.2 Mg(OH)2 dh foys;rk x mole/lit gSA rks bldk 

foys;rk xq.kuQy gS &       [AIIEEE-2002] 

 (1) x3 (2) 5x3 (3) 4x3 (4) 2x2 
 

Q.3 eksyj foys;rk mol L–1 esa fojy :i ls foys; yo.k 

dk MX4 is ‘s’ gSA lacaf/kr foys;rk mRikn KSP ‘s’ ds 

laca/k esa KSP ds lanHkZ esa nh xbZ gS%         

  

   [AIEEE-2004]

   

 (1) s = (KSP / 128)1/4 (2) s = (128KSP)1/4  

 (3) s = (256KSP)1/5 (4) s = (KSP / 256)1/5 
 

Q.4 lkekU; lw= MX2 nsus okys yo.k dk foys;rk 

xq.kuQy ikuh esa 4 × 10–12 gS% yo.k ds tyh; 

foys;u esa M2+ vk;uksa dh lkaærk gS  

                    [AIEEE-2005] 

 (1) 1.0 × 10–4 M (2) 2.0 × 10–6 M 

 (3) 4.0 × 10–10 M (4) 1.6 × 10–4 M 
 

Q.5 pH ¾ 5.4 ds foy;u esa mol/L esa gkbMªkstu vk;u 

dh lkaærk gksxh &       [AIEEE-2005] 

 (1) 3.88 × 106 (2) 3.98 × 108  

 (3) 3.98 × 10− (4) 3.68 × 10− 
 

Q.6 fojy :i ls foys; izcy fo|qr vi?kV~; ds lar`Ir 

foy;u esa  AgIO3¼vk.kfod æO;eku¾ 283½ tks lkE; 

LFkkfir djrk gS og gS& [AIEEE-2005] 

 
( ) ( )
+ —

3 aq 3 aq
AgIO Ag  + IO  

;fn fdlh fn, x, rkieku ij AgIO3 dk foys;rk 

mRikn fu;r Ksp 1.0 × 10–8 gS] rks blds lar`Ir 

foy;u ds 100 feyhyhVj esa AgIO3 dk æO;eku 

fdruk gksxk\ 

(1) 28.3 × 10–2 g  (2) 2.83 × 10–3 g   
 (3) 1.0 × 10–7 g (4) 1.0 × 10–4 g 
 

Q.7 ,d nqcZy vEy] HA] dk pKa 4-80 gSA ,d nqcZy 

{kkjd BOH dk pKb] 4.78 gSA laxr yo.k] BA ds 

tyh; foy;u dk pH gksxk  [AIEEE-2008] 

(1) 9-58 (2) 4-79 (3) 7-01 (4) 9-22 

Q.8 1.0 × 10–4 M Na2CO3 foy;u esa Bksl Ba(NO3)2 

/khjs&/khjs ?kqy tkrk gSA Ba2+ vk;u dh fdl lkaærk 

ij vo{ksi cuus izkjEHk gks tk;sxk \ 

 (BaCO3 dh Kp = 5.1 × 10–9     [AIEEE-2009] 

 (1) 8.1 × 10–8 M (2) 8.1 × 10–7 M  

 (3) 4.1 × 10–5 M (4) 5.1 × 10–5 M 
 

Q.9 flYoj czksekbM dk foys;rk xq.kuQy 5.0 × 10–13  

gS 1 yhVj 0.05 M flyoj ukbVªsV foy;u esa 

vos{ki.k vkjEHk djus ds fy, fdrus xzke KBr(M  = 

120g/mol) feyk;k tk;s?          [AIEEE-2010] 

 (1) 5.0 × 10–8 g (2) 1.2 × 10–10 g  

 (3) 1.2 × 10–9 g (4) 6.2 × 10–5 g 
 

Q.10 tyh; foys;u esa dkcksZfud vEy ds fy, vk;uu 

fLFkjkad fuEufyf[kr gSaA  

 K1 = 4.2 × 10–7 and K2 = 4.2 × 10–11 

lar`Ir 0-034 M dkcksZfud vEy ds foys;u ds fy, 

lgh dFku dk p;u djsa%&   [AIEEE-2010] 

(1) H+ dh lkaærk CO3
2– dh lkaærk ls nksxquh gS& 

(2) CO3
2–dh lkaærk 0.034 M  gS 

(3) CO3
2− dh lkaærk HCO3

− dh rqyuk esa vf/kd gksrh gS 

(4) H+ vkSj HCO3
− dh lkaærk yxHkx lekEr gksrh gS 

 

Q.11 25°C ij] Mg(OH)2 dk foys;rk xq.kuQy 1.0 × 

10–11 gSA ,d foy;u esa Mg+2 dh lkUnzrk 

0.0001M gS] fdl pH ij Mg(OH2) dks vo{ksi.k 

izkjEHk gks tk;sxk]       [AIEEE-2010] 

(1) 8 (2) 9 (3) 10 (4) 11 
 

Q.12 Cr(OH)3 ds fy, Ksp 1.6 × 10–30 gSA bl ;kSfxd dh 

ty esa eksyj foys;rk gSa %&  [AIEEE-2011] 

(1) 2 301.6 10−  (2) 4 301.6 10−   

 (3) 304 1.6 10 / 27−  (4) 1.6 × 10–30/27 
 

Q.13 ,d vEy HA  H+ + A− bl rjg vk;fur gksrk gS 

1.0 M foy;u dk pH 5 gSA bldk fo;kstu fLFkjkad 

gksxk%&        [AIEEE-2011] 

 (1) 1 × 10–10 (2) 5  

 (3) 5 × 10–8  (4) 1 × 10–5 
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Q.14 vxj CaF2 ds fy, 25°C is ksp 1.7 × 10–10 gSa] 

fuEufyf[kr esa ls dkSulk la;kstu] tks CaF2 dk 

vo{ksi nsrk gS] og gS% [JEE-MAIN(online)-2012] 

 (1) 1 × 10–2 M Ca2+ and 1 × 10–5 M F−  

 (2) 1 × 10–4 M Ca2+ and 1 × 10–4 M F−  

 (3) 1 × 10–3 M Ca2+ and 1 × 10–5 M F−  

 (4) 1 × 10–2 M Ca2+ and 1 × 10–3 M F− 
 

Q.15 HQ vEy ds 0-1 eksyj foy;u dk pH  eku 3 gSA 

bl vEy ds vk;uu fLFkjkad Ka dk eku gS%&  

 Tkk, rkfd 1L HCl tyh; foy;u ls pH1 ls pH2 

foy;u cu tk,A  [AIEEE-2012] 

 (1) 1 × 10–7  (2) 3 × 10–7  

 (3) 1 × 10–3  (4) 1 × 10–5 
 

Q.16 fdrus yhVj ikuh feyk;k tk, rkfd 1 L HCl dk 
tyh; foy;u dh pH = 1 ls pH = 2 foy;u cu 

tk, \             [AIEEE-2013] 
 (1) 0.1 L (2) 0.7 L (3) 2.0 L (4) 9.0 L 
 

Q.17 Bksl Ba(NO3)2 /khjs&/khjs 1.0 × 10–4 M Na2CO3 

foy;u esa ?kqy tkrk gSA Ba2+ dh fdl lkaærk ij 

BaCO3 dk vo{ksi 'kq: gksrk gS\ ¼BaCO3 ds fy, 

Ksp ¾ 5.1 ×10–9½     [JEE-MAIN(online)-2013] 

 (1) 5.1 × 10–5 M (2) 8.1 × 10–7 M  

 (3) 4.1 × 10–5 M (4) 7.1 × 10–8 M 
 

Q.18 NaOH ,d izcy {kkj gSA 5.0 × 10–2 M NaOH 

foys;u dk pH D;k gksxk\ (log2 = 0.3) 

                 [JEE-MAIN(online)-2013] 

 (1) 13.70 (2) 13.00 (3) 14.00 (4) 12.70 
 

Q.19 fuEufyf[kr esa ls dkSu lh O;oLFkk fojy :i ls 

foys; yo.k Hg ds foys;rk ds lgh Øe dks n'kkZrh 

gS Hg2Cl2, Cr2(SO4)3, BaSO4 vkSj CrCl3  Øe'k%\         

[JEE-MAIN(online)-2013] 

 (1) ( )

1 1 1
13 5 4

SP SP SP2
SP

K K K
, , K ,

4 108 27

     
     
     

  

 (2) ( )

1 1 1
1 3 4 5

SP SP SP2
SP

K K K
K , , ,

4 27 108

     
     
     

 

 (3) ( )

1 1 1
1 5 4 3

SP SP SP2
SP

K K K
K , , ,

108 27 4

     
     
     

  

 (4) ( )

1 1 1
15 4 3

SP SP SP2
SP

K K K
, , K ,

108 27 4

     
     
     

 

Q.20 5 xzke ,flfVd vEy vkSj 7-5 xzke lksfM;e ,lhVsV 

feykdj vkSj ek=k dks 500 mL ds cjkcj djus ls 

çkIr ?kksy dk pH D;k gksxk\ 

            [JEE-MAIN(online)-2013] 
 (ka = 1.75 × 10–5, pKa = 4.76) 
 (1) 4.76 < pH < 5.0  
 (2) pH < 4.70  
 (3) foy;u dk pH ,flfVd vEy ds pH ds cjkcj 

gksxk  

 (4) pH = 4.70 
 

Q.21 fdlh foy;u esa H3O+ dh lkUærk rc Hkh fLFkj jgrh 

gS tc muesa FkksM+h ek=k esa çcy vEy ;k çcy {kkj 

feyk fn;k tkrk gSA foy;u ds :i esa tkuk tkrk 

gS%       [JEE-MAIN(online)-2014] 

(1) dksy‚bMh foy;u (2) lgh foy;u  

(3) vkn'kZ foy;u (4) cQj foy;u 

 

Q.22 ftjdksfu;e Q‚LQsV [Zr3(PO4)4]] +4 ds rhu 

ftjdksfu;e ds'ku vkSj pktZ −3 ds pkj Q‚LQsV 

vk;uksa esa vyx gks tkrk gSA ;fn ftjdksfu;e 

Q‚LQsV dh eksyj foys;rk dks S ls vkSj blds 

foys;rk mRikn dks Ksp }kjk fu:fir fd;k tkrk 

gS] rks S vkSj Ksp ds chp fuEufyf[kr esa ls dkSu lk 

laca/k lgh gS\    [JEE-MAIN(online)-2014] 

 (1) S = {Ksp/144}1/7 (2) S = {Ksp/(6912)1/7} 

 (3) S = {Ksp/(6912)1/7 (4) S = {Ksp/6912}7 

 

Q.23 ,d nqcZy vEy ¼HA½ dk pKa vkSj ,d nqcZy {kkj 

¼BOH½ dk pKb Øe'k% 3.2 vkSj 3.4 gSA muds yo.k 

¼AB½ ds foy;u dk pH gS 

               [JEE-MAIN(online)-2017] 

 (1) 7.2  (2) 6.9  

 (3) 7.0  (4) 1.0 
 

Q.24 nqcZy vEy ¼HA½ esa lksfM;e gkbMª‚DlkbM foy;u 

feykus ls pH 6 dk cQj cu tkrk gSA ;fn HA dk 

vk;uu fLFkjkad 10–5 gSA cQj foy;u esa yo.k ls 

vEy dh lkaærk dk vuqikr gksxk %         

   

   [JEE-MAIN(online)-2017] 

 (1) 4 : 5  (2) 1 : 10  

 (3) 10 : 1  (4)  5 : 4 
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Q.25 0.2 M veksfu;k foy;u ds 50 mL dks 0.2 M HCl 

ds 25 mL ds lkFk mipkfjr fd;k tkrk gSA vxj 

pKb veksfu;k ds ?kksy dk 4-75 gS] feJ.k dk pH 

gksxk% & 

(1) 8-25  (2) 4-75  

 (3) 9-25  (4) 3-75 
 

Q.26 fuEufyf[kr esa ls dkSu lk yo.k tyh; ?kksy esa 

lcls cqfu;knh gS\  [JEE-MAIN(online)-2018] 

 (1) CH3COOK (2) FeCl3  

 (3) Pb(CH3COO)2 (4) Al(CN)3 
 

Q.27 ladsrd ds :i esa feFkkby v‚jsat ds lkFk ,d vEy 

ds f[kykQ ,d {kkj dk 'kh"kZd fn;k tkrk gS] 

fuEufyf[kr esa ls dkSu lk lgh la;kstu gS\ 

   [JEE-MAIN(online)-2018] 

 {kkj vEy var fcanq 

(1) Ikzcy izcy fiafdU'k yky ls ihyk 

(2) nqcZy izcy ihyk ls xqykch yky 

(3) izcy izcy xqykch ls jaxghu 

(4) nqcZy  izcy csjax ls xqykch 
 

Q.28 ,d tyh; foy;u esa 0.10 M H2S gksrk gS vkSj 0.20 

M HCl ;fn H2S ls HS− ds fuekZ.k ds fy, lkE; 

fLFkjkad 1.0 × 10–7 gS vkSj HS− vk;uksa ls S− dk 1.2 

× 10–13 gS rks tyh; foy;u esa S− vk;uksa dh 

lkaærk gS%&         [JEE-MAIN(offline)-2018] 
 (1) 3 × 10–20 (2) 6 × 10–21  
 (3) 5 × 10–19 (4) 5 × 10–8 
 

Q.29 ,d tyh; foy;u esa Ba2+ dh vKkr lkaærk gksrh 

gS tc Na2SO4 ds 1 M ?kksy dk 50 mL tksM+k tkrk 

gS] rks BaSO4 cl vo{ksfir gksus yxrk gSA vafre 

ek=k 500 mL gSA BaSO4 dk foys;rk xq.kuQy 

1 × 10–10 gSA Ba2+ dh ewy lkaærk D;k gS\        

[JEE-MAIN(offline)-2018] 
 (1) 2 × 10–9 M (2) 1.1 × 10–9 M  
 (3) 1.0 × 10–10 M (4) 5 × 10–9 M 
 

Q.30 fuEufyf[kr pkj foy;u NaOH vkSj fofHkUu lkaærk 

okys HCl ds fofHkUu vk;ruksa dks feykdj rS;kj fd, 

tkrs gSa] buesa ls fdldk pH 1 ds cjkcj gksxk\      

  [JEE-MAIN(online)-2018] 

 (1) 75mL
M

5
HCl + 25mL

M

5
NaOH  

 (2) 100mL
M

10
 HCl + 100mL

M

10
 NaOH 

 (3) 55mL
M

10
 HCl + 45mL

M

10
 NaOH  

 (4) 60mL
M

10
 HCl + 40mL

M

10
 NaOH 

Q.31 lar`Ir foy;u ¼K½ çkIr djus ds fy, 0-1 xzke ysM 

¼II½ DyksjkbM dks ?kksyus ds fy, vko';d  U;wure 

ek=k (Ksp PbCl2 = 3.2 × 10–8 dk ijek.kq æO;eku ¾ 

207 u½ gS %  

     [JEE- MAIN(online)-2018] 

 (1) 0.36 L  (2) 0.18 L  

 (3) 17.98 L  (4) 1.798 L 
 

 

Q.32 vxj Ksp Ag2CO3 dk 8 × 10–12 gS] rks 0-1 M AgNO3 

esa Ag2CO3 dk eksyj foys;rk D;k gS% 

                  [JEE-MAIN(online)-2019] 

 (1) 8 × 10–12 M (2) 8 × 10–10 M  

 (3) 8 × 10–11 M (4) 8 × 10–13 M 
 

Q.33 fn, x, 25ml HCl foy;u ds fy, 0.1 M 30ml  

lksfM;e dkcksZusV foy;u dh vko';drk gksrh gSA 

0.2 M tyh; NaOH foys;u ds 30 mL dks vuqekiu 

djus ds fy, vko';d bl HCl foys;u dh vk;ru 

D;k gS\ 

     [JEE-MAIN(online)-2019] 

 (1) 25 mL  (2) 50 mL  

 (3) 12.5 mL  (4) 75 mL 
 

Q.34 Ca(OH)2 ds 10 m mol dk feJ.k vkSj  lksfM;e 

lYQsV dks ikuh esa feyk fn;k x;k vkSj vk;ru  

100 mL rd cuk fy;k x;kA dSfY'k;e lYQsV dk 

æO;eku vkSj ifj.kkeh foys;u esa OH− dh lkaærk 

Øe'k% gSa% Ca(OH)2, Na2SO4 and CaSO4 dk eksyj 

æO;eku Øe'k% 74, 143 vkSj 136 g mol–1 gS; Ca dk 

Ksp ( Ca(OH)2 is 5.5 × 10–6) 

(1) 1.9 g, 0.14 mol L–1 

 (2) 13.6 g, 0.14 mol L–1 

 (3) 1.9 g, 0.28 mol L–1 

 (4) 13.6 g, 0.28 mol L–1 
 

Q.35 o"kkZ ty dk pH yxHkx gksrk gS % 

              [JEE-MAIN(online)-2019] 

 (1) 6.5 (2) 7.5 (3) 5.6 (4) 7.0 
 

Q.36 0.1 M dk 20 mL H2SO4 foy;u dks 0.2 M NH4OH 

foy;u ds 30 mL esa feyk;k tkrk gSA ifj.kkeh 

feJ.k dk pH gS% [pKb of NH4OH = 4.7] 

                 [JEE-MAIN(online)-2019] 

 (1) 9.4 (2) 5.0 (3) 9.0 (4) 5.2 
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Q.37 ;fn  Zr3(PO4)4 dk foys;rk xq.kuQy Ksp  vkSj 

mldh eksyj foys;rk dks S ls fu:fir fd;k tkrk 

gS] rks S vkSj ksp ds chp fuEufyf[kr esa ls dkSu lk 

laca/k lgh gS 

(1) 

1

9
spK

S = 
929

 
 
 

 (2) 

1

7
spK

S = 
216

 
 
 

  

 (3) 

1

6
spK

S = 
144

 
 
 

 (4) 

1

7
spK

S = 
6912

 
 
 

 

 

 Q.38 vEy&{kkj vuqekiu esa] vKkr 'kfä ds fy, NaOH 

foy;u esa 0.1 M HCl foy;u feyk;k x;kA 

fuEufyf[kr esa ls dkSu bl ç;ksx esa vuqekiu feJ.k 

ds pH ifjorZu dks lgh <ax ls n'kkZrk gS\ 

  
 
 

 (1) (A) (2) (C) (3) (D) (4) (B) 
 

Q.39 0.02M  NH4Cl foy;u dk pH gksxk 

   [JEE-MAIN(ONLINE)-2019] 

 [given Kb(NHOH) = 10–5 and log2 = 0.301] 

 (1) 4.65  (2) 5.35  

 (3) 4.35  (4) 2.65 
 

Q.40 Cd(OH)2 dh eksyj foys;rk ikuh esa 1.84 × 10–5 M 

gSA pH = 12 ds cQj foy;u esa Cd(OH)2 dh visf{kr 

foys;rk gS%  [JEE-MAIN(online) 2019] 

 (1) 6.23 × 10–11 M (2) 1.84 × 10–9 M  

 (3) 92.49
10 M

1.84
−  (4) 2.49 × 10–10 M 

 

 Q.41 nks foy;u A vkSj B] çR;sd 100 L esa 4g NaOH dks 

Hkax djds 9.8 g H2SO4 ikuh esa foy;u cuk;k x;k 

Fkk A ds 40L vkSj foy;u B ds 10L ds feJ.k ls 

çkIr ifj.kkeh foy;u dk pH _________ gSA   

  [JEE-MAIN(online)-2020] 
 

Q.42 0.1 M HCl ds 250 mL vkSj 500 mL rd ds ?kksy esa 3g 
,flfVd vEy feyk;k tkrk gSA Fkhfll foy;u esa  

20mL rd 5 M  NaOH 
1

2
 mL tksM+k tkrk gSA foy;u 

dk pH gS     [JEE-MAIN(online)-2020] 
[fn;k x;k gS% ,flfVd vEy dk pKa = 4.75] 
,flfVd vEy dk eksyj æO;eku ¾ 60g/mol] log3 
= 0.4771] ek=k esa fdlh Hkh çdkj dh deh dh 

mis{kk djsa 
 

Q.43 vxj uhps foys;rk oØ ds lkFk yo.k dh 

jllehdj.kfefr vkSj foys;rk Øe'k% gS 

              [JEE-MAIN(online)-2020] 

 

1 

1 2 3 

2 
3 

[Y
]/

m
 M

 

[X]/m M  
 (1) X2Y, 2 × 10–9 M3  
 (2) XY2, 1 × 10–9 M3  
 (3) XY2, 4 × 10–9 M3  
 (4) XY, 2 × 10–6 M3 
 

Q. 44 fuEufyf[kr vfHkdFku vkSj dkj.k ds fy, lgh 

fodYi gS %         [JEE-MAIN(online)-2020] 

 rkieku esa o`f) ds lkFk ikuh dk pH 

c<+ tkrk gSA 

 ty dk H+ esa fo;kstu+ vkSj OH− ,d 

Å"ek{ksih vfHkfØ;k gSA 

(1) dFku vkSj dkj.k nksuksa lR; gSa] ysfdu dkj.k 

dFku dh lgh O;k[;k ugha gSA 

(2) dFku vkSj dkj.k nksuksa xyr gSa 

(3) dFku lR; ugha gS] ysfdu dkj.k lR; gS 

(4) vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k] 

vfHkdFku dh lgh O;k[;k gSA 
 

Q.45 fuEufyf[kr i`FkDdj.k ds fy, Ksp 1.6 × 10–5 gS 

    [JEE-MAIN(online)-2020] 

 PbCl2(s) ( ) ( )
2+ –

aq aq
Pb  + 2Cl  ds feJ.k ds fy, 

fuEufyf[kr esa ls dkSu lk fodYi lgh gS\ 30 mL 
0.134 M Pb(NO3)2 vkSj 100 mL 0.4 M NaCl\ 

(1) Q < Ksp 
 (2) Q > Ksp 
 (3) Q = Ksp 
 (4) i;kZIr MsVk miyC/k ugha djk;k x;k 
 

Q.46 Cr(OH)3 dh foys;rk 298 K ij 6.0 × 10–31 gSA 

Cr(OH)3 ds lar̀Ir foy;u esa gkbMª‚DlkbM vk;uksa dh 

lkaærk gksxh%\      [JEE-MAIN(online)-2020] 

 (1) (18 × 10–31)1/4  
 (2) (2.22 × 10–31)1/4  
 (3) (4.86 × 10–29)1/4  
 (4) (18 × 10–31)1/2 
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Q.47 veksfu;e Q‚LQsV ds foy;u dh pH dh x.kuk 

djsaA ;fn pka = 4.75 ; pkb = 5.23  

   [JEE Main-2021 (February)] 
 

Q.48 Ca(OH)2 ds fy, Ksp = 5.5 × 10-6  ty esa bldh 

foys;rk crkvksa:- [JEE Main-2021 (February)] 

 (1) 1.11 × 10−2 M (2) 1.11 × 10−6 M  

 (3) 1.77 × 10−2 M (3) 1.77 × 10−6 M 
 

Q.49 pH = 3  ds cQj esa  AgCN foys;rk x  gS 

 
AgCNSPK = 2.2 × 10-16 

 
HCNaK  = 6.6 × 10-10 AgCN 

   

   [JEE Main-2021 (February)] 

 (1) 1.9 × 10−5 (2) 0.625 × 10−6  

 (3) 2.2 × 10−16 (4) 1.25 × 10−6 
 

Q.50 Na2CO3 foy;u ds 10-0 feyhyhVj dks 0.2 M HCl 

foy;u ds lkFk vuqekiu fd;k tkrk gSA 

 fuEufyf[kr vuqekikad eku ls 5 vuqekiu esa çkIr 

fd;kA [JEE Main-2021 (March)]

 4.8 ml, 4.9 ml, 5.0 ml, 5.0 ml and 5.0 ml 

 bu jhfMax ds vk/kkj ij] vkSj vuqekikad vuqeku ds 

vk/kkj ij Na2CO3 foy;u ______ feeh gSA 

¼fudVre iw.kkaZd rd iw.kkaZfdr djsa½ 

Q.51 

 
 

 mij nh xbZ vfHkfØ;k dks ekurs gq, crk;k fd 6.1 

gm csatksbd vEy ls 7.8gm m&czkseks csatksbd vEy 

curk gS rks vfHkfØ;k dh izfr'kr mRikn mit 

______ gksxh A 

 ¼fudVre iw.kkaZd rd xksy djsa½ 

[fn;k x;k gS: ijek.kq æO;eku: C = 12.0u, H: 1.0u, 

O: 16.0u, Br = 80.0u] [[JEE Main-2021 (March)] 

Q.52 CdSO4 dh ikuh esa foys;rk 8.0 × 10–4 mol L–1 gSA 

0.01 M H2SO4 foy;u esa bldh foys;rk gS 

___________ ×  10-6 mol L-1 

 ¼fudVre iw.kkaZd rd iw.kkaZfdr djsa½ ¼eku ysa fd 

foys;rk 0-01 M ls cgqr de gS½ 

   [JEE Main-2021 (March)] 

Q.53 pH 5.74, dk cQj foy;u rS;kj djus ds fy, 

,flfVd ,flM esa lksfM;e ,lhVsV feyk;k tkrk gSA 

vxj cQj esa ,flfVd ,flM dh lkUnzrk 1.0 M gS]  

 cQj esa lksfM;e ,lhVsV dh lkUnzrk gS ____ M. 

¼fudVre iw.kkaZd rd xksy½A  

 [fn;k x;k ; pKa ¼,flfVd ,flM½ ¾ 4-74] 

  [JEE Mains-2021 (March)] 
 

Q.54 0.01 eksy nqcZy vEy HA(Ka = 2.0 × 10-6) 0.1 M 

HCl foy;u ds 1.0 L esa ?kqy tkrk gSA HA dk 

fo;kstu fLFkjkad _____ × 10–5 gS ¼fudVre 

iw.kkaZd dks xksy djsa½A 

[HA tksM+us ij ek=k ifjorZu dh mis{kk djsa- 

i`FkDdj.k dh fMxzh eku ysa ≪1] 

   [JEE Main-2021 (March)] 
 

Q.55 lY¶;wjl vEy (H2SO3) ds fy, Ka1 = 1.7 × 10–2 vkSj 
Ka2 = 6.4 × 10–8 gksrk gSA 0.588 M H2SO3 dk pH 
_______ . gSA ¼fudVre iw.kkaZd dks xksy djsa½ 
   [JEE Main-2021 (March] 

 

Q.56 nks yo.k A2X vkSj MX dk foys;rk xq.kuQy 4-0 
× 10&12 eksyj gSA muds foys;rk dk vuqikr 

( )

( )
2S A X

S MX
= _______ gksxkA ¼fudVre iw.kkaZd dks 

xksy djsa½  [JEE Main-2021 (March)] 
 

Q.57 ;g ekurs gq, fd Ba¼OH½2 tyh; foy;u esa iw.kZr% 

vk;fur gks tk;sxkA nh xbZ 'krksZ ij 

 H3O+ vk;uksa dh lkUnzrk 0.005 M  Ba(OH)2 ds  

tyh; foy;u esa 298 K rki ij _____ × 10–12 mol 

L–1 gSA ¼fudVre iw.kkaZd½ 

   [JEE Main-2021 (July)] 
 

Q.58 ,d foy;u Cl– esa 0.1 M vkSj  0.001 M  gS 2

4CrO −

blesa /khjs&/khjs Bksl AgNO3 feyk;k tkrk gSA 

 ;g ekurs gq, fd AgNO3 dks feykus ls vk;ru ugha 

cnyrk gS vkSj Ksp (AgCl) = 1.7 × 10–10 M2 vkSj Ksp 
(Ag2CrO4) = 1.9 × 10–12M3 [JEE Main-
2021 (July)] 

 fuEufyf[kr esa ls lgh dFku dk p;u dhft,A 
 (1) AgCl lcls igys vo{ksfir gksrk gS D;ksafd bldk 

Ksp vf/kd gksrk gSA 

 (2) Ag2CrO4 vius Ksp de gksus ij lcls igys 

vo{ksfir gksrk gSA 
 (3) Ag2CrO4 igys vo{ksfir gksrk gS D;ksafd vko';d 

Ag+ dh ek=k de gksrh gSA 

 (4) AgCl  vo{ksfir gksxk lcls igys D;ksafd vo{ksi.k 

ds fy, vko';d Ag+ dh ek=k de gSA 
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Q.59 NH4Cl 0.0504 M ds 5.0 mL vkSj 0.0210 M NH3 ds 

2 mL ds feJ.k esa OH– lkaærk X × 10-6 M X dk eku 

_____ gSA ¼fudVre iw.kkaZd½  

 [fn;k x;k gS : Kw = 1 × 10–14 vkSj Kb = 10–5]  

   [JEE Main-2021 (August)] 
  

Q.60 A3B2 ty esa de foys; yo.k dk eksyj nzO;eku 

M (g mol–1) vkSj foys;rk x g L–1 gS tcfd 

5

sp

x
K a

M

 
=  

 
 rks fo;kstu dh dksfV () dk eku 

_____ gSA ¼iw.kkaZd mÙkj½ 

   [JEE Main-2021(August)] 
 

Q.61 1 M HCl ds 50 ml vkSj x × 10–4 ds 30 mL 1 M NaOH 

dks feykdj çkIr foy;u dk pH eku x ______  dk 

gSA ¼fudVre iw.kkaZd½[log 2.5 = 0.3979]

  

   [JEE Main-2021 (August)] 
 

Q.62 0.01 M NaOH foy;u esa Zn(OH)2 dh eksyj foys;rk 

X × 10–18 M  gSA X dk eku _____ gSA 

 ¼fudVre iw.kkaZd½ (fn;k x;k gS: Zn(OH)2 dk 

foys;rk xq.kuQy 2 × 10–20 gS )  

   [JEE Main-2021 (August)] 
 

JEE-ADVANCE QUESTIONS 

Q. 63 tc HCl (pH = 2.0) ds tyh; foy;u ds 200 ml dks 

NaOH (pH = 12.0) ds tyh; foy;u ds 300 ml ds lkFk 

feyk;k tkrk gS ifj.kkeh pH D;k gksxk \  

   [JEE-1998] 
 

Q.64 fuEufyf[kr yo.kksa ds 0.1 M foy;u dk pH Øe 

esa c<+rk gS 

(1) NaCl < NH4Cl < NaCN < HCl  

 (2) HCl < NH4Cl < NaCN < NaCN  

 (3) NaCN < NH4Cl < NaCl < HCl  

 (4) HCl < NaCl < NaCN < NH4Cl 
 

Q.65 cQj foy;u ds feJ.k ls rS;kj fd;k tk ldrk gS  

(1) ikuh esa lksfM;e ,lhVsV vkSj ,flfVd vEy 

(2) ikuh esa lksfM;e ,lhVsV vkSj gkbMªksDyksfjd vEy 

(3) ikuh esa veksfu;k vkSj veksfu;e DyksjkbM 

(4) ikuh esa veksfu;k vkSj lksfM;e gkbMª‚DlkbMA 

 

Q.66 Pb(OH)2 dh foys;rk ikuh esa 6.7 × 10–6 M gSA pH 

= 8 ds cQj foys;u esa Pb(OH)2 dh foys;rk dh 

x.kuk djsaA [JEE-1999] 

Q.67 SO2 dh vkSlr lkaærk ,d fuf'pr fnu ij ,d 

'kgj ds okrkoj.k esa 10 ppm gksrk gS] tc vkSlr 

rkieku 298 K gksrk gSA ;g ns[krs gq, fd 298 K 

ij ikuh esa SO2 dh foys;rk 1.3653 moles litre–1  

gS vkSj H2SO4 dk pKa 1.92 gS] pH dk vuqeku 

yxk,a ml fnu ckfj'k ds [JEE 2000] 

 [fn;k gS : 10–1.92 = 1.2 × 10–2, 5.5678   

 = 2.5627, log(1.2213) = 0.08668] 
 

Q.68 de foys; yo.k ds fy, ApBq blds foys;rk 

xq.kuQy (Ls) dk bldh foys;rk (S) ls laca/k gS &  

   [JEE 2001] 
 (1) Ls = Sp+q.pp.qq (2) Ls = Sp+q.pp.qp  
 (3) Ls = Spq.pp.qq (4) Ls = Spq.(p.q)p+q 
 

Q.69 ,flVd vEy ds 0.2 M tyh; foy;u ds 500 mL 

dks 25°C lsfYl;l ij 0.2 M HCl ds 500 mL ds 

lkFk feyk;k tkrk gSA 

(a) ifj.kkeh foy;u esa ,flfVd vEy ds fo;kstu dh 

ek=k rFkk foy;u ds pH dh x.kuk dhft,A 

(b) ;fn mijksä foy;u esa 6 g NaOH feyk fn;k tk,] 

rks vafre pH Kkr dhft,A eku ysa fd feykus ij 

ek=k esa dksbZ ifjorZu ugha gksrk gSA ,flfVd vEy dk 

1.75 × 10–5 M gSA  

   [JEE-2002] 
Q.70 ,d foy;u tks 10–3 M gS Mn2+, Fe2+, Zn2+ vkSj 

Hg2+ esa ls çR;sd dks 10–16 M lYQkbM vk;u ls 

mipkfjr fd;k tkrk gSA ;fn Ksp, MnS, FeS, ZnS 
vkSj HgS Øe'k% 10–15, 10–23, 10–23 vkSj 10–54 gSaA 

dkSu lcls igys vo{ksfir gksxk\  [JEE 2003] 

 (1) FeS (2) MnS (3) HgS (4) ZnS 
 

Q.71 D;k 4°C vkSj 25°C ij ty dk pH leku gksxk\ 

le>kvksaA [JEE 2003] 
 

Q.72 0.1 M  HA dks 0.1 M NaOH ds lkFk vuqekfir 

fd;k x;k gS] vafre fcanq ij pH dh x.kuk djsaA 

fn;k x;k Ka(HA) = 5 × 10–6 vkSj  << 1 

   [JEE 2004] 
 

Q.73 HX ,d nqcZy vEy (Ka = 10–5) gS ;g dkfLVd lksMk 

ds lkFk vfHkfØ;k djus ij NaX (0.1 M) yo.k 

cukrk gSA NaX ds ty vi?kVu dh fMxzh gS 

  [JEE 2004] 
 (1) 0.01%  (2) 0.0001%  
 (3) 0.1%  (4) 0.5% 
 

Q.74 CH3NH2(0.1 mole, Kb = 5 × 10–4) HCl ds 0.08 eksy 

esa feyk;k tkrk gS vkSj foy;u dks ,d vksbVªse esa 

iryk fd;k tkrk gS ftlds ifj.kkeLo:i gkbMªkstu 

vk;u lkaærk gksrh gS  

   [JEE 2005] 
 (1) 1.6 × 10–11 (2) 8 × 10–11  

 (3) 5 × 10–5  (4) 2 × 10–2 
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Q.75 vxj Ag+ + NH3  [Ag(NH3)]+ ; K1 = 1.6 × 103 vkSj 

 [AgNH3)]3 + NH3  [Ag(NH3)2]+ ; K2= 6.8 × 103  

[Ag(NH3)2]+ dk xBu fLFkjkad½+ gS % [JEE 2006] 

 (1) 6.08 × 10–6 (2) 6.8 × 10–6  

 (3) 1.6 × 103 (4) 1.088 × 107 
 

Q.76 foy;u esa ekStwn çtkfr;ka tc CO2 ikuh esa ?kqy 

tkrk gS% [JEE 2007] 

(1) CO2, H2CO3, HCO3
−, CO3

−  

 (2) H2CO3, CO3
−   

 (3) CO3
−, HCO3

−  

 (4) CO2, H2CO3 
 

Q.77 2.5 mL  
2

5
M nqcZy eksuks,flfMd {kkj (Kb = 1 × 10–

12 at 25°C) ds lkFk 'kh"kZd fn;k x;k gS 25°C ij 

ikuh esa 
2

15
 M HCl rqY;rk fcanq ij H+ dh lkaærk gS

  [JEE 2008] 

 (Kw = 1 × 10–14 at 25°C ) 

 (1) 3.7 × 10–13 M  (2) 3.2 × 10–7 M  

 (3) 3.2 × 10–2 M (4) 2.7 × 10–2 M 
 

Q.78 foys;rk mRikn fLFkjkad (KSP) rkieku ‘T’ ij MX, 

MX2 vkSj M3X çdkj ds yo.k Øe'k% 4.0 × 10–8, 

3.2 × 10–14 vkSj 2.7 × 10–15 gSaA rkieku ‘T’ ij yo.kksa 

dh foys;rk,¡ (mol dm–3) Øe esa gSa%    [JEE - 2008] 

 (1) MX > MX2 > M3X 

 (2) M3X > MX2 > MX  

 (3) M2X > M3X > MX 

 (4) MX > M3X > MX2 
 

Q.79 25°C ij çfrLFkkfir csatksbd vEy dk fo;kstu 

fLFkjkad 1.0 × 10–4 gS blds lksfM;e yo.k ds 0.01 

M foy;u dk pH gS [JEE- 2009] 
 

Q.80 tyh; foy;u] HNO3 KOH ds CH3COOH vkSj 

CH3COONa leku lkaærk ds çnku fd, tkrs gSaA 

foy;uksa dk ;qXe tks feykus ij cQj cukrk gS  

(1) HNO3 vkSj CH3COOH  

 (2) KOH vkSj CH3COONa  

 (3) HNO3 vkSj CH3COONa  

 (4) CH3COOH vkSj CH3COONa 
 

Q.81 AgCl [Ksp(AgCl) = 1.6 × 10–10] ds 1 L lar`Ir foy;u 

es CuCl [Ksp(CuCl) = 1.0 × 10–6] feyk;k tkrk gSA 

foy;u esa Ag+ dh ifj.kkeh lkaærk 1.6 × 10–8 gSA 

‘x’ dk eku gSA [JEE - 2011] 
 

Q.82 ,d nqcZy vEy (Ha, 1M) }kjk feFkkby ,lhVsV 

(1M) ds ty vi?kVu dh çkjafHkd nj 1/100th gS 

25°C ij ,d izcy vEy (HX, 1M)  HA gS 

   [JEE 2013] 

 (1) 1 × 10–4  (2) 1 × 10–5  

 (3) 1 × 10–6  (4) 1 × 10–3 
 

Q.83 Ksp  Ag2CrO4    298 K ij  1.1 × 10–12 gSA 0.1 M AgNO3 

foy;u esa Ag2CrO4 dh foys;rk ( mol/L esa) gS 

   [JEE 2013] 

 (1) 1.1 × 10–11 (2) 1.1 × 10–10  

 (3) 1.1 × 10–12 (4) 1.1 × 10–9 
 

Q.84 85

tc 1.0 M HCl ds 100 mL dks fujarj nkc esa ,d foyfxr 

chdj esa 1.0 M NaOH ds 100 mL ds lkFk fefJr fd;k 

x;k Fkk] rks chdj vkSj bldh lkexzh ds fy, 5.7°C  

rkieku o`f) dks ekik x;k FkkA 

(Expt-1) pw¡fd çcy vEy dh çcy {kkjd ds lkFk 

mnklhuhdj.k ,UFkSYih ,d fu;rkad (−57.0 kJmol−1) gS] 

bl ç;ksx dk mi;ksx dSyksjhehVj fu;rkad dks ekius ds 

fy, fd;k tk ldrk gSA ,d nwljs ç;ksx (Expt-2) esa] 2.0 

M ,flfVd vEy (Ka = 2.0 × 10–5) ds 100 mL dks 1.0 M 

NaOH ds 100 mL ¼leku ifjfLFkfr;ksa esa (Expt-1) ds rgr½ 

esa feyk;k x;k Fkk] tgka rkieku esa o`f) gksrh gSA 5.6°C 

ekik x;kA 

¼lHkh foy;uksa dh Å"ek /kkfjrk 4.2 Jg–1K–1 vkSj lHkh 

foy;uksa dk ?kuRo 1.0 g mL–1 ekusa½ 
 

Q.84 fo;kstu dh ,UFkSYih ( kJ mol–1 esa) Expt-2 ls çkIr 

,flfVd vEy dk gS [JEE2015] 

 (1) 1.0 (2) 10.0 (3) 24.5 (4) 51.4 
 

Q.85 Expt-2 ds ckn foy;u dk pH 

(1) 2-8 (2) 4-7 (3) 5-0 (4) 7-0 
 

Q.86 nqcZy vEy (AB) t pH 3 ds yo.k dh foys;rk Y × 

10–3 mol L–1 gS Y dk eku _____ gSA 

 ¼;g ns[krs gq, fd AB(Ksp) = 2 × 10–10 ds foys;rk 

xq.kuQy dk eku½ rFkk vk;uu fLFkjkad dk eku 

HB(Ka) = 1 × 10–8½ [JEE - 2018] 
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Q.87 ,d 'kaDokdkj ¶ykLd esa 5.00 mL, 0.10 M 

v‚Dlsfyd vEy dk vuqekiu C;wjsV esa mifLFkr 

NaOH rFkk fQuksyQkFkhu lwpd ds lkFk fd;k x;kA 

xqykch jax ds xk;c gksus ds fy;s mi;ksxh NaOH 

ds vk;ru dks fuEu ik¡p ijh{k.kksa dks lkj.khc) 

fd;k x;k gSA NaOH ds foy;u dh lkUnzrk 

eksyjrk esa D;k gksxh\   

   [JEE Advance-2020] 

Exp. No. o‚Y;we NaOH (mL) dk 

1 12.5 

2 10.5 

3 9.0 

4 9.0 

5 9.0 

 

 

 

Q.88 0.1 M nqcZy {kkj (B) ds foy;u dks 0.1 M çcy vEy 

(HA) ds lkFk vuqekiu fd;k tkrk gSA foy;u ds 

pH dh fHkUurk HA ds foy;u esa tksM+us ds lkFk 

uhps fn;s x;s xzke esa n'kkZ;k x;k gSA {kkj ds fy, 

pKb dk eku D;k gksxk\ ;fn mnklhuhdj.k 

vfHkfØ;k B + HA  → BH+ + A− gSA  

   [JEE Advanced-2020] 

 
Q.89 0.05 M Zn2+ ds vEyh—r foy;u esa 0.1 M H2S lar`Ir 

gSA ZnS ds vo{ksi.k ds fy;s H+ dh U;wure eksyj 

lkUnzrk D;k gksxh\  Ksp (ZnS) = 1.25 × 10–22 , KNET 

(H2S dk dqy fo;kstu fLFkjkad)= K1, K2 = 1 × 10-2 

 [JEE Advanced-2020] 
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ANSWER KEY 

 

EXERCISE-I 

Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Ans. 2 4 2 3 4 4 3 1 2 4 1 2 4 4 3

Que. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Ans. 4 4 4 1 1 1 1 3 4 1 2 3 4 1 1

Que. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Ans. 1 2 1 4 4 4 2 3 4 2 3 3 3 3 3

Que. 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Ans. 2 3 3 4 2 4 4 4 2 3 2 1 1 3 3

Que. 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

Ans. 3 4 4 1 3 4 1 2 3 2 3 2 2 4 2

Que. 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90

Ans. 2 4 3 3 1 2 2 3 4 1 1 1 4 4 2

Que. 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105

Ans. 4 3 1 1 2 2 3 3 3 1 2 2 4 2 2

Que. 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

Ans 1 2 2 2 2 1 1 3 2 1 2 3 1 3 1

Que. 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135

Ans. 4 4 2 2 1 2 3 4 3 3 1 1 2 3 2

Que. 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150

Ans. 3 1 1 2 2 1 2 2 1 3 3 2 4 3 3

Que. 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165

Ans. 2 4 3 2 2 1 3 1 1 3 4 3 2 1 4

Que. 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180

Ans. 2 1 2 2 4 3 3 2 3 3 4 2 2 4 3

Que. 181 182 183 184 185

Ans. 3 3 1 1 2  
 

 

EXERCISE-II 

Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Ans. 1 1 2 1 3 2 3 2 2 1 4 4 2 2 2

Que. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Ans. 4 1 3 4 3 1 3 1 4 2 4 4 2 3 4

Que. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Ans. 2 1 3 2 2 3 2 2 3 1 2 4 4 4 2

Que. 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Ans. 4 1 1 2 2 2 2 3 3 1 2 4 1 3 1

Que. 61 62 63 64 65 66 67 68 69 70 71 72 73

Ans. 3 1 2 1 4 2 4 3 3 1 3 2 2  
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EXERCISE-III 

Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Ans. 3 3 4 1 3 2 3 4 3 4 3 3 1 4 4

Que. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Ans. 4 1 4 1 1 4 3 2 3 3 1 2 1 2 1

Quo. 31 32 33 34 35 36 37 38 39 40 41 43 44 45 46

Ans. 2 2 1 3 3 3 4 1 2 4 10.6 3 2 2 1

Que. 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62

Ans. 6.76 1 1 50 78 64 10 2 1 50 1 4 3 18 6021

Que. 63 64 65 66 69 71 73 74 75 76 77 78 79 80 81

Ans. 2 0.11 2 1,2,3 1 3 9 1 2 4 1 4 4 8 3, 4

Que. 82 83 84 85 86 87 88 89

Ans. 7 1 2 1 2 4.47 2.30-3 0.2  
 

Q.42 5-22 ls 5-24 Q.63 pH ¾ 11-3010 Q.67 S = 1.203 × 10–3 M

Q.68 pH = 0.91325 Q.70 (a) = 0.0175%  (b) = 4.757 Q.72 ugha] ;g 0°C ij > 7 gksxk 
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