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nqcZy fo|qr vi?kV~; rFkk mlds vk;uksa ds e/; lkE;koLFkk dks vk;fud lkE; dgk tkrk gSA

bl v/;k; esa ge fo|qr vi?kV~; rFkk muds izdkj] vkjghfu;l dk vk;uu fl)kUr] vksLVokYM dk

ruqrk fu;e] vk;uu fLFkjkadksa rFkk muesa ijLij lEca/k] ty dk vk;fud xq.kuQy] pH rFkk pOH

iSekuksa]  yo.kksa ds izdkj rFkk mudk ty vi?kVu] cQj foy;u rFkk vYi foys; yo.k dh foys;rk

,oa foys;rk xq.kuQy dk v/;;u djsaxsA

;g iqfLrdk bl v/;k; esa mi;ksx gksus okyh lHkh ladYiukRed (theory) rFkk izk;ksfxd O;k[;kvksa dks

lfEefyr j[krh gSA izR;sd VkWfid dh F;ksjh ds lkFk mnkgj.k fn;s x;s gSaA izR;sd VkWfid ds F;ksjh Hkkx

ds vUr esa lHkh rjg ds fefJr (miscellaneous) lkf/kr (solved) mnkgj.k fn;s gq, gSa] tks bl v/;k;

dh lHkh ladYiukvksa ds vuqiz;ksx dks Li"V djrs gSaA

fo|kfFkZ;ksa dks lykg nh tkrh gS] fd izR;sd fo|kFkhZ bu lHkh gy fd;s mnkgj.kksa dks vo'; i<sa+ rFkk  le>sa

,slk djus ls buls lEcfU/kr VkWfid dks vPNh rjg le>us esa enn feysxhA
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1. 

,sls inkFkZ tks Lo;a esa ls oS|qr /kkjk dks izokfgr gksus
nsrs gSa] oS|qr pkyd dgykrs gSa rFkk ;g xq.k oS|qr
pkydrk dgykrk gSA

oS|qr pkydrk ds vk/kkj ij inkFkZ nks izdkj ds gksrs gSa

1.1

os ;kSfxd dks nzfor vFkok xfyr voLFkk esa fo|qr
/kkjk dk pkyu ugha dj ldrs] dqpkyd dgykrs gSaA

mnk- lHkh lgla;ksth ;kSfxd o v/kkrq

1.2

,sls inkFkZ tks Lo;a ls oS|qr /kkjk dks izokfgr gksus nsrs gSaA

mnk- lHkh /kkrq] mi/kkrq] lHkh vEy rFkk {kkj] yo.k
rFkk xzsQkbV vkfnA

pkyd nks izdkj ds gksrs gSaA

1.2.1

,sls pkydksa ls eqDr rFkk xfr'khy bysDVªkWuksa ds dkj.k
/kkjk izokfgr gksrh gS rFkk tks ,d oS|qr ;wfuV ds :i
esa dke djrs gSaA

mnk- /kkrq] mi/kkrq] xzsQkbV] xSl] dkcZu vkfnA

1.2.2 

;kSfxd tks vk;u ;qDr gksrs gSa rFkk 'kq) xfyr ;k
nzfor voLFkk esa fo|qr dk pkyu djrs gSa] okLrfod
fo|qr vi?kV~; dgykrs gSaA

vk;fud pkyd nks izdkj ds gksrs gSaA

(a)

(i) ,sls ;kSfxd tks yxHkx vk;uksa esa iw.kZr;k
vk;uhd`r gks tkrs gSaA izcy oS|qr vi?kV~;
dgykrs gSaA

(ii) ,sls ;ksfxdksa ds vk;uu dh ek=kk ,d gksrh
gSA

i.e.   1.

mnk.HCl, H2SO4, NaCl. HNO3, KOH,

NaOH, HNO3, AgNO3, CuSO4, bR;kfn
vFkkZr lHkh izcy vEy] izcy {kkj o yo.kA

(b)

(i) ;s inkFkZ cgqr de ek=kk esa vk;fur gksrs gSaA
vr% buds foy;u esa cgqr de ek=k esa
fo|qr dk pkyu gksrk gSA vFkkZr nqcZy pkyd
gksrs gSaA lHkh nqcZy vEy o nqcZy {kkj] nqcZy
fo|qr vi?kV~; gSaA

 H2CO3, CH3COOH,
CH3CH2COOH, C6H5COOH, HCOOH,
HCN rFkk vU; dkcZfud vEyA

 Zn(OH)2, NH4OH

(ii) ,sls ;kSfxdksa ds vk;uu dh ek=k  <<< 1

gksrh gSA

2. 

2.1

og izØe ftlesa vEy] {kkj vFkok yo.kksa ds v.kq
laxfyr ;k ty fo;ksftr voLFkk esa vk;uksa esa fo?kfVr
gks tkrs gSaA vk;uhdj.k izØe dgykrk gSA

2.1.1 

tyh; voLFkk esa nqcZy oS|qr vi?kV~; de vk;fur
gksrs gSa rFkk vk;fur o vvk;fur v.kqvksa ds chp ,d
lkE; LFkkfir gks tkrk gS ftls vk;fud lkE; dgrs
gSaA

,d vEy HA ij fopkj djrs gSa ftls ty esa fo;ksftr
djus ij vk;fur ,oa vvk;fur v.kqvksa ds chp fuEu
lkE; LFkkfir gks tkrk gSA

HA + H2O  H+ + AA–

nzO;kuqikrh fØ;k fu;e yxkus ij

K =
[ ] [ ]

[ ] [ ]

H A

HA H O

 

2

pwafd tyh; voLFkk esa ty dh vkf.od lkUnzrk fLFkj
gSA vFkkZr [H2O] = fLFkjkadA vr% K [H2O] dks ,d u;k
fLFkjkad Ka ekuk tk ldrk gSA ftls vEy fo;kstu
fLFkjkad dgrs gSaA

vr% Ka = 
[ ] [ ]

[ ]

H A

HA

 

‘Ka’ izR;sd vEy ds fy, yk{kf.kd gksrk gSA
mijksDrkuqlkj Ka, [H+] ds lekuqikrh gSA vr% Ka dk
eku vf/kd gksus ij vEyrk vf/kd gksxhA

ekuk fd izkjfEHkd lkanzrk C eksy/yhVj gS rFkk 

vk;uu dh ek=kk gS rc

    HA + H2O     H+  +  AA–

izkjfEHkd lkUnzrk  C   0   0

lkE; lkUnzrk   (1 – )C  C  C

Ka = 
C C

C

 



 (1

 = 




2

1

C

(  

pwafd vEy nqcZy gS  <<< 1vr% 1 –  = 1

vr% Ka  = 2c

2  = 
K

C
a

  = 
K

C
a    

C

1
 = V

vr%   = K Va 
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mijksDr lehdj.k 
dgykrk gSA blh rjg nqcZy {kkj ds fy,

  = 
K

C
b    

C

1
 = V

vr%   = K Vb 

tgka

Kb nqcZy {kkj dk fo;kstu fLFkjkad gSA

C  izkjfEHkd lkanzrk gSA

 nqcZy {kkj dh fo;kstu ek=k gSA

vr% vksLVokYM ds ruqrk fu;ekuqlkj nqcZy vi?kV~;
ds vk;uhdj.k dh ek=k vk;ru ds oxZewy ds
vuqØekuqikrh gksrh gS rFkk eksyj lkanzrk ds oxZewy ds
O;qRØekuqikrh gksrh gSA

 

.1 CH3COOH foy;u ds 0.02 M ds fo;kstu dh
ek=kk (Ka: 1.8 × 10–5 ) gS&

(A) 3% (B) 0.03%
(C) 2% (D) 0.02%

(Ans. A)

.  = 
c

Ka

  = 
02.0

108.1 5

  = 0.03

.2 CH3COOH dk fo;kstu fLFkjkad 1.8 × 10–5 gSA
25ºC ij ,flfVd vEy ds 0.01M foy;u dh H+

vk;u lkUnzrk Kkr dhft, –

(A) 5.5 × 10–5 (B) 1.8 × 10–5

(C) 4.24 × 10–4 (D) 1.01 × 10–4

[ . C]

. ge tkurs gSa fd

H+  = C ,oa   = 
K

C
a

H+  = 
K

C
a  × C = K Ca 

fn;k gS C = 0.01 M ,oa Ka = 1.8 × 10–5

H+ = 18 10 105 2.     = 18 10 8 

        = 4.24 × 10–4

3.

(a) tc ,d oS|qr vi?kV~; dks ty esa fo;ksftr fd;k

tkrk gS rks ;g nks izdkj ds vkosf'kr d.k nsrk

gS tks vk;u dgykrs gSaA

(b) fo|qr /kkjk izokfgr djus ij vk;u foijhr vkosf'kr

bysDVªksMksa ij xeu djrs gSaA /kuk;u] dSFkksM+ dh

vksj rFkk _.kk;u ,suksM dh vksj xeu djrs gSaA

bl dkj.k bUgsa Øe'k% dSVk;u rFkk ,suk;u dgrs

gSaA

(c) foy;u fo|qr mnklhu gksrk gSA

(d) oS|qr vi?kV~; dk og Hkkx tks vk;uksa esa fo;ksftr

gks tkrk gS vk;uu dh ek=k dgykrk gSA

(e) vi?kV~; tks tyh; foy;u esa H+ vk;u nsrk gks]

vEy rFkk OH– vk;u nsrk gks] {kkj dgykrk gSA

(f) vEyrk] fo;kstu fLFkjkad ls lh/kk lekuqikrh gksrh

gSA

ka = – log ka = pka

vr% vEyh; lkeF;Z  ka

 
apk

1

 pkb

 
bk

1

(g) blh izdkj {kkjdrk kb ds lekuqikrh gksrh gSA

kb = – log kb = pkb

{kkjh; lkeF;Z kb

 
bpk

1

 pka

 
ak

1

(h) pkydrk foy;u esa mRiUu vk;uksa ds lekuqikrh
gksrh gSA

foy;u dh pkydrk  oS|qr vi?kV~; }kjk mRiUu
vk;u

(i) izcy oS|qr vi?kV~; dh oS|qr pkydrk nqcZy
oS|qr vi?kV~; ls vf/kd gksrh gSA

(j) vksLVokYM dk ruqrk fu;e dsoy nqcZy oS|qr
vi?kV~;ksa ij ykxw gksrk gSA

Examples
based on
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(k) tc oS|qr vi?kV~; foy;u esa fo|qr /kkjk izokfgr
dh tkrh gS rks vkosf'kr vk;u bysDVªksMksa dh vksj
xeu djrs gSaA

(l) vk;uksa dh pkydrk vk;uksa ds v.kqHkkj vFkok
ijek.kq Hkkj ds foyksekuqikrh gksrh gSA

.3 ,d ;kSfxd ds vk;uhdj.k dh ek=k fuHkZj djrh
gS&

(A) foys; dk vkdkj

(B) foys; dh izd`fr

(C) ik=k dh izd`fr

(D) izokfgr fo|qr dh ek=k

[ . B]

. leku lkUnzrk ij] izcy fo|qr vi?kV~;ds fy,

  100% o nqcZy fo|qr vi?kV~; ds fy,
 1 – 10%

.4 BaCl2 dk foy;u mnklhu gksrk gS D;ksafd –

(A) csfj;e vk;uksa dh la[;k = DyksjkbM vk;uksa
dh la[;k

(B) csfj;e vk;uksa dh la[;k ¾ 2 × DyksjkbM
vk;uksa dh la[;k

(C) 2 × csfj;e vk;uksa dh la[;k ¾ DyksjkbM
vk;uksa dh la[;k

(D) Ba+2 vk;uksa dh la[;k = ½ × Cl– vk;uksa dh la[;k
[ . D]

. pwafd dqy vkos'k leku gksrk gS vr% foy;u
fo|qr mnklhu gksrk gSA

BaCl2   Ba+2  +  2Cl–

.5 vf/kdre lkeF;Z ;qDr vEy ds pKa dk eku gS&

(A) 30 (B) 4.5

(C) 1.0 (D) 2.0

[ . C]

. vEyh; lkeF;Z  Ka 
apK

1

3.1

(a) H+ rFkk OH– vk;u ty;ksftr vk;uksa ds :i esa
jgrs gSaA

(b) bl vk/kkj ij CO2, SO2 vkfn ds vEyh; lkeF;Z
dh O;k[;k rFkk NH3, CaO, Na2CO3 dh {kkjdrk
dh O;k[;k ugha dh tk ldrhA

(c) ;g fl)kUr ty dh vuqifLFkfr esa vEy {kkj
vfHkfØ;k dks le>kus esa vleFkZ gSaA
SO3(g)  +  CaO(s)      CaSO4(g)

3.2

(a)  – rkieku c<+us ds lkFk fo;kstu c<+rk
gSA vr%  fo;kstu dh ek=k  rkieku

(b)  – nqcZy fo|qr vi?kV~; foy;u esa ruqrk
dks c<+k;k tk, rks vk;uu dh ek=k c<+ tkrh gS
rFkk vuUr ruqrk ij dksbZ Hkh inkFkZ 'kr izfr'kr
vk;uhd`r gks tkrk gSA

(c) –

fo;kstu dh ek=k


1

Concentration of solution


  

1

Amount of solute in given
volume or wt of solution.

 foyk;d dh ek=k

(d)  : – foyk;d ds ijkoS|qr
fLFkjkad dk eku mPp gksus ij vk;uu dh ek=k
vf/kd gksxhA
 vk;uu dh ek=k ;k fo;kstu dh ek=k

       foyk;d dk ijkoS|qr fLFkjkad

 : – foyk;d ds v.kq vk;uksa
ds e/; vkd"kZ.k cy dks nqcZy dj nsrs gSa ftlls
os i`Fkd gks tkrs gSaA fdlh foyk;d }kjk vk;uksa
ds e/; vkd"kZ.k cy dks nqcZy djus dh izo`fÙk
dks MkbbysfDVªd fLFkjkad dgk tkrk gSA foyk;d
v.kq ftruk vf/kd /kzqfo; gksxk mldk MkbZbysfDVªd
fLFkjkad mruk dh mPp gksxk rFkk vk;uu dh
ek=kk mruh gh vf/kd gksxhA

 : – ty bldh ijkoS|qr fLFkjkad dh mPprk
ds dkj.k vfr'kfDr'kkyh vk;uhd`r foyk;d gSA

(e)  : –  tc fdlh izcy fo|qr
vi?kV~; foy;u esa dksbZ nqcZy fo|qr vi?kV~;
feyk;k tk; ftlls fd izkIr ,d vk;u nksuksa
fo|qr vi?kV~; ls izkIr vk;uksa esa le gks rks
levk;u izHkko dk;Z djrk gS rFkk nqcZy fo|qr
vi?kV~; ds vk;uu esa deh vk tkrh gSA
mnk- tSls HCl foy;u esa CH3COOH dk vk;uu
de gks tkrk gSA

Examples
based on
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(f)  : –  izcy fo|qr

vi?kV~; vf/kd ek=k esa vk;fur gksaxs D;ksafd buesa

vk;fud ;k izcy /kqzfo; lgla;kstd ca/k gksrk gSA

rFkk nqcZy fo|qr vi?kV~; de ek=k esa vk;fur

gksrs gSaA

4.1  :-

(1) vEy - izksVªkWu (H+) nkrk

(2) {kkj - izksVªkWu (H+) xzkgh

HCl(aq) + H2O()  H2O
+(aq) + Cl–(aq)

  vEy     {kkj

HCl(aq) + NH3(aq)  NH4
+(aq) + Cl–(aq)

  vEy {kkj

HCl(aq) + CH3COOH(aq)  CH3COOH+
2(aq)

+ Cl–(aq)

  vEy {kkj

 :- ;gka CH3COOH, dh H+ R;kxus dh izo`fÙk HCl

dh rqyuk esa de gksrh gS vr% CH3COOH ,d nqcZy

{kkj dh rjg dk;Z djrk gSA

4.2 - (CABP) :-

,d vEy {kkj vfHkfØ;k esa

vEy H+ + la;qXeh {kkj

{kkj + H+ la;qXeh vEy

HCl(aq) + NH3(aq)  NH4
+(aq) + Cl–(aq)

Acid1
Base1

CABP

Base2 Acid2

CABP

:- ,d CABP dsoy ,d izksVªkWu }kjk ,d nwljs

ls fHkUurk j[krs gSA

HSO–
4 , H2SO4 dk la;qXeh {kkj gS ijUrq SO2

4
–  ugha

4.3 / :-

fdlh Lih'kht rFkk blds la;qXeh dh izcyrk ,d nwljs

ds foijhr gksrh gS vFkkZr~

 ( )    ( )

(i) nqcZy izcy

(ii) izcy nqcZy

vEyksa dk lkeF;ZØe

HClO4 > H2SO4 > HCl > CH3COOH

la;qXeh {kkjksa dk lkeF;Z Øe

ClO4
– < HSO4

– < Cl– < CH3COO–

6 HCO3
– dk la;qXeh {kkj gS -

(A) H2CO3 (B) CO2

(C) H2O (D) CO3
–

   [ . D]

. HCO
–
3  H

+
 + CO2

3
–

vEy         la;qXeh {kkj

.7 HSO3
– dk la;qXeh vEy gS -

(A) SO2
3

– (B) SO2
4

–

(C) H2SO4 (D) H2SO3

   [ . D]

. HSO3
–
 + H

+
  H2SO3

{kkj         la;qXeh vEy

.8 fuEu vfHkfØ;k esa H2SO4 dk la;qXeh {kkj gS -

H2SO4 + H2O  H3O
+ + HSO–

4

(A) H2O (B) H3O+

(C) HSO–
4 (D) SO2

4
–

   [ . C]

.9 fuEu esa ls dkSulk czkWLVsM {kkj o czkLVsM vEy

dh rjg dk;Z dj ldrk gS ?

(A) CH3COO– (B) CO2
3

–

(C) HPO2
4

– (D) H3PO4

   [ . C]

. PO
3
4
–

  
H  HPO2

4
–  

H  H2PO4
–

4. BRONSTED AND LOWRY CONCEPT OF 
    ACIDS & BASES 

Examples
based on

Bronsted and Lowry concept of 
Acids and Bases
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'kq) ty nqcZy oS|qr vi?kV~; gksrk gSA

H2O   H+  +  OH–

nzO;kuqikrh fØ;kuqlkj

K = 
[H ] [OH ]

[H2O]

 

;k [H+]  [OH–]  =  K[H2O]

pwafd vk;uhdj.k cgqr de gksrk gSA vr% vvk;fur

ty dh lkanzrk dks fLFkj ekuk tk ldrk gSA vr%

K[H2O] dks ,d u;k fLFkjkad Kw dg ldrs gSaA

vr% [H+] [OH–] = Kw

ty esa fuf'pr rki ij H+ vkSj OH– vk;uksa dh

lkanzrk dk xq.kuQy vk;fud xq.kuQy dgykrk gSA

Kw = 10–7 × 10–7

Kw = 10–14

 : – Kw dk eku rki ds lkFk c<+rk gSA vr% ty

dk vk;uu Hkh c<+rk gS rFkk H+ o OH– vk;uksa dh

lkanzrk c<+rh gSA

(a) Kw dk rkieku ds lkFk ifjorZu : –

rkieku (ºC)     Kw dk eku

(1) 0     0.11 × 10–14

(2) 10     0.31 × 10–14

(3) 20-35 or 25º     1 × 10–14

(Room temp.)

(4) 60     2.9 × 10–14

(5) 80     5.6 × 10–14

(6) 90     1.0 × 10–12

KW   =  [H+] [OH–]

   – log KW = – log[H+] + (–) log [OH–]

       pKW  =  pH  +  pOH

14    =  pH  +  pOH

vEyrk ;k {kkjdrk H+ o OH– vk;uksa dh lkanzrk ij

fuHkZj djrh gSA

;fn [H+]  >  [OH–] =  vEyh; foy;u

[OH–] > [H+] =  {kkjh; foy;u

[OH–] = [H+] =  mnklhu foy;u

   : –

(a) 1 yhVj ty dk Hkkj = 997 gm

(b) ty dh eksyj lkanzrk =55.5 xzke eksy / yhVj

(c) 1 yhVj mnklhu ty esa dqy v.kq

= 55.5 × 6.023 × 1023 = 3.34 × 1025

(d) 1 yhVj mnklhu ty esa H+ vk;u lkanzrk

= 10–7 eksy / yhVj

(e) 1 yhVj mnklhu ty esa OH– vk;u lkanzrk

= 10–7 eksy / yhVj

(f) 1 yhVj mnklhu ty esa H+ vk;uksa dh la[;k

= 6.023 × 1016

(g) 1 yhVj mnlhu ty esa OH– vk;uksa dh la[;k

= 6.023 ×1016

(h) ty vi?kVu fLFkjkad –

H2O   H+  +  OH–

K = 
[ ] [ ]

[ ]

H OH

H O

 

2

   = 
10 10

55 5

7 7 
.

 = 1.8 × 10–16

Examples
based on

 Ionic product of water

.10 HCl ds 0.175 M foy;u esa H+ vk;u dh lkanzrk
Kkr djks –

(A) 5.7 × 10–14 M (B) 6.75 × 10–12 M
(C) 5.75 × 10–10 M (D) 6.75 × 10–14 M

[ . A]

. Kw = [H+] [OH–]. [H+] = 0.175 (pwafd HCl izcy
vEy gSA)

 [OH–]  =  
1 10

0175

14 

.
= 5.7 × 10–14 M

.11 Ca(OH)2 ds 0.01 foy;u esa H+ vk;u lkanzrk
Kkr djks –

(A)  5 × 10–13 M (B) 5 5 × 10–16

(C) 5 × 10–10 (D) dksbZ ugha
[ . A]

. KW = [H+] [OH–]

[OH–] = 0.02 M [pwafd izfr eksy Ca(OH)2 esa nks
eksy OH¯ vk;u gSaA]

 [H+]  =  
1 10

0 02

14 

.
 = 5 × 10–13 M

5. IONIC PRODUCT OF WATER
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.12 ty dk vk;fud xq.kuQy 37ºC ij 1×10–13.6 gSA
bl rki ij H3O

+ o OH– dh lkanzrk D;k gksxh –

(A) 3.75 × 10–8 (B) 1.75 × 10–8

(C) 1.58 × 10–7 (D) 1.85 × 10–8

[ . C]

. Kw = [H+] [OH–] = 1 × 10–13.6

[H+] [OH–] = 1 10 13 6  .  = 1.58 × 10–7

6. NEUTRALISATION

vEy {kkj dh fØ;k ftlesa ty rFkk yo.k curs gSa]
mnklhuhdj.k vfHkfØ;k dgykrh gSA bl fØ;k esa vEy
H+ rFkk {kkj OH– vk;u nsrk gSA

6.1  :

(a) vEy {kkj mnklhuhdj.k ds QyLo:i cuh Lih'kht
yo.k dgykrh gSA

(b) 1 xzke rqY;kad vEy dh 1 xzke rqY;kad {kkj ls
fØ;k ds nkSjku mRlftZr Å"ek mnklhuhdj.k
Å"ek dgykrh gSA

(c) bl Å"ek dk eku 13.6 fdyks dSyksjh gksrk gSA

(d) yo.k lkekU;r% fØLVyh; Bksl gksrs gSaA

(e) yo.k lkekU;r% fuEu pkj rjg ds gksrs gSaA

6.1.1

;s rhu rjg ds gksrs gSaA

(a)  : – lkekU; {kkj o lkekU; vEy
tSls NaCl, NH4Cl, CH3COONa, KNO3 vkfn
blds vUrxZr vkrs gSaA

(b)  : – fdlh {kkj rFkk vEy dh viw.kZ
vfHkfØ;k ls vEyh; yo.k dk fuekZ.k gksrk gS rFkk
;g tyh; foy;u esa izksVkWu nsrk gSA tSls –
NaHCO3, NaHSO4, Na2HPO4.

mnk- H2SO4   +  NaOH      NaHSO4

  (f}{kkjh;)    1 eksy 

H

(c)  : – fdlh vEy rFkk {kkj dh viw.kZ
vfHkfØ;k ls {kkjh; yo.k dk fuekZ.k gksrk gSA rFkk
;g tyh; foy;u esa OH– vk;u nsrk gSA

tSls –Zn(OH)Cl,  Mg(OH)Cl, Fe(OH)2Cl vkfnA

mnk- Ca(OH)2 + HCl    Ca(OH)Cl  +  OH–

  1eksy {kkjh; yo.k

mnk- Mg(OH)2 + HNO3   Mg(OH)NO3

  1eksy {kkjh; yo.k

mnk-Al(OH)3+HCl  Al(OH)2Cl  Al(OH)Cl2

    1eksy   {kkjh; yo.k

6.1.2  : –

nks ls vf/kd vEyksa rFkk {kkjksa ds mnklhuhdj.k vfHkfØ;k

ds QyLo:i cus yo.k fefJr yo.k dgykrs gSa ;k

,sls yo.k tks ,d ls vf/kd /kuk;u ;k ,d ls vf/kd

_.kk;u dk fuekZ.k djrs gSa os Hkh fefJr yo.k

dgykrs gSaA

tSls – 

  ,oa    vkfn

mnk-

HO CH COOH

HO CH COOH

 

 
| +

NaOH

KOH


OH CH COONa

OH CH COOK

 

 
|

       nks {kkj

mnk-Ca(OH)2 +  HOCl / HCl     CaOCl2

       nks vEy

6.1.3  : –

nks ;k vf/kd lkekU; yo.kksa ds feJ.k ls cus yo.k

dks f}d yo.k dgrs gSaA

mnk-K2SO4.Al2(SO4)3.24H2O   iksVk'k ,ye

mnk-FeSO4.(NH4)2SO4.6H2O   eksgj yo.k bR;kfn

6.1.4  : –

(a) ,sls yo.k fyxsaM v.kq }kjk /kkfRod vk;u dks e¯

;qXe ds nku ls curs gSaA ,sls yo.k vkf.od ;kSfxdksa

;k lkekU; yo.kksa ds feJ.k ls Hkh curs gSaA

(b) tfVy yo.k Bksl voLFkk esa LFkkbZ gksrs gSaA

(c) ty;kstu ls ,sls yo.k de ls de ,d tfVy

vk;u nsrs gSaA

mnk- K4[Fe(CN)6, [Cu(NH3)4 SO4

;k lHkh milgla;ksth ;kSfxd

K4 [Fe(CN)6    4K+  +  [Fe(CN)6]4
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7. pH 

(i) fdlh foy;u esa H+ vk;u lkanzrk ,d cM+h ijkl

1 mol dm–3 ls  10–14 mol dm–3 rd ifjofrZr

gks ldrh gSA vr% bu ek=kkvksa ds ekiØe gsrq

lu~ 1909 esa oSKkfud  }kjk y?kqxq.kd

ekiØe fn;k x;k A

(ii) mijksDr lwpd dks pH ekiØe dgrs gSaA ekiØe

ds vuqlkj fdlh foy;u dh gkbMªkstu vk;u

lkaUnzrk [H+] dks 10 dh ?kkrkad (_.kkRed pH )

ds :i esa n'kkZ ldrs gSaA

[H+]   =  10–pH

or pH =  – log [H+]  =  log
1

[ ]H

F

HG
I

KJ

 :

(i) [H+] dks ges'kk eksy dm–3 ;k mol –1 esa fy[kk

tkuk pkfg,A

(ii) blh rjg [OH–] dks pOH = – log [OH–] ds :i

eas fy[kk tkuk pkfg,A

pWawfd ge tkurs gSa fd [H+][OH–] = Kw=10–14

;k pH + pOH=14,  25ºC ij

    (iii) [H+] [OH–] pH pOH foy;u dk izdkj

10º=1 10–14 0 14 izcy vEyh;

10–2 10–12 2 12 vEyh;

10–5 10–9 5 9 nqcZy vEyh;

10–7 10–7 7 7 mnklhu

10–9 10–5 9 5 nqcZy {kkjh;

10–11 10–3 11 3 {kkjh;

10–14 10º=1 14 0 izcy {kkjh;

(iv) foy;uksa dk pH eku ,d lkFk vEyksa dh lkeF;Z

ugha crkrk gS,

mnk&

(a) pH = 1 dk foy;u pH = 3 okys foy;u ls

100 xquk [H+] dh lkanzrk j[krk gS

(u fd rhu xquk)

(b) ,d 4 × 10–5 N HCl foy;u dh lkanzrk

2 × 10–5 N HCl ls nqxquh gS ysfdu muds

pH eku Øe'k% 4.4 o 4.7 gS (nqxqus ugha)

(v) ,d vEyh; foy;u ftldh lkanzrk cgqr de gS]
ekuk 10–8 N  HCl dh pH dk eku  8 ugha gks
ldrk (ifjHkk"kkuqlkj) ysfdu 7 ls de gks ldrk gSA

7.1 pH 

(a) pH

(i) pwafd ;s iw.kZr% vk;fur gksrs gSa vr% budh
pH lh/ks budh ukWeZyrk ls Kkr dh tk
ldrh gSA

(a) 10–2 M HCl gsrq 10–2 N HCl

[H+] =10–2 M ;k pH = – log (10–2)= 2

(b) 10–3 M NaOH gsrq 10–3 N NaOH

[H+]  = 
10 14

[ ]OH
 = 10–111

;k pH =  – log (10–11) = 11

(c) 10–2 M H2SO4 ds fy,  2 × 10–2 N
H2SO4

[H+]  = 2 × 10–2M

;k pH =– log (2 × 10–2) = 1.699

(d) 10–3M Mg(OH)2 ds fy,  2 × 10–3 N
Mg(OH)2

[H+]  = 
10

2 10

4

3




 = 5 × 10–12 M

;k pH = – log(5 × 10–12) = 11.3

ukWeZyrk = vEyrk ;k {kkjdrk × eksyjrk

(b) pH

(i) nqcZy vEy ;k {kkj ds fy, [H+] lkanzrk

lh/ks mldh lkanzrk ls Kkr ugha dh tk ldrh

D;ksafd os vkaf'kd vk;fur gksrs gSaA

(ii) lkanzrk  (C)  ds vykok [H+] ekiu gsrq

Ka (;k Kb) ;k fo;kstu dh ek=kk vko';d

gksrh gSA

(iii) pwafd ge tkurs gSa fd nqcZy vEyksa gsrq

[H+]  = K Ca . ;k [H+]  =  C

vr% pH = 
1

2
(pK

a
 – log C)

(iv) nqcZy {kkjksa gsrq [OH–] = K Cb . ;k [OH–] = C

vr%  pOH = 
1

2
 (pk

b
  – log C)
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 8. 

yo.k dh ty ls og fØ;k ftlesa vEy rFkk {kkj dk
feJ.k izkIr gksrk gS] ty vi?kVu dgykrh gSA

(a) ;g mnklhuhdj.k dk foykse gSA

yo.k + ty  vEy + {kkj

(b) bl vfHkfØ;k esa foy;u mnklhu jgrk gS ;fn
vEy rFkk {kkj nksuksa izcy gksA

(c) vEy {kkj ls izcy gksus ij foy;u vEyh; gksrk
gS rFkk foykse fLFkfr esa {kkjh; gksrk gSA

(d) vEyksa rFkk {kkjksa dh izd`fr ds vk/kkj ij yo.k
pkj izdkj ds gksrs gSaA

(i) izcy vEy rFkk izcy {kkj ls feydj cuk
yo.k

(ii) izcy vEy rFkk nqcZy {kkj ls feydj cuk
yo.k

(iii)nqcZy vEy rFkk nqcZy {kkj ls feydj cuk
yo.k

(iv) nqcZy vEy rFkk izcy {kkj ls feydj yo.k

izcy vEy nqcZy vEy izcy {kkj nqcZy {kkj

HCl CH3COOH NaOH NH4OH

H2SO4 HCN KOH LiOH

HNO3 H2CO3 RbOH Ca(OH)2

HClO4 H3PO4 CsOH Be(OH)2

HI H3PO3 Ba(OH)2 Zn(OH)2
H2SO3 HOCl Al(OH)3

 
COOH

COOH
| Fe(OH)2

3

2

3

NH
RNH

)OH(Fe

8.1

 :

HCl     +   NaOH  NaCl + H2O

izcy vEy   izcy {kkj  yo.k

ty vi?kVu ij

NaCl  +  H2O   NaOH  +  HCl

Na++ Cl–+ H2O  Na+ + OH–+ H++ Cl–

ifj.kke  H2O   H+  +  OH–

vr% ty vi?kVu ugha gksxkA vr% foy;u mnklhu

gksxkA

 : – la;qXeh vEyksa rFkk {kkjksa ds dkj.k Hkh ty

vi?kVu ugha gksxk D;kasfd os nqcZy gSSA

8.2

 :

HCl       +  NH4OH    NH4Cl  +  H2O

izcy vEy nqcZy {kkj    yo.k

ty vi?kVu ij

NH4Cl + H2O    NH4OH  +  HCl

yo.k        nqcZy {kkj  izcy vEy

NH4
+ + Cl– + H2O  NH4OH + H+ + Cl¯

ifj.kkeh vfHkØ;k

NH4
+  +  H2O    NH4OH  + H+

:

(i) mijksDr ty vi?kVu Þ/kuk;fud ty vi?kVuß

dgykrk gSA

(ii) pwafd ifj.kkeh vfHkfØ;k esa H+ curk gS vr%

foy;u vEyh; gksxkA

(iii) foy;u uhys fyVel dks yky dj nsrk gSA

(iv) foy;u dk pH, 7 ls de gksxkA

A.  (Kh), 

(Kb)  (Kw) :

,d yo.k BA ysrs gSa

H2O +  BA    BOH   +   HA

yo.k        nqcZy {kkj  izcy vEy

B+  +  A–    BOH  +  H+  +  AA–

ifj.kkeh lehdj.k

B+  +  H2O   BOH  +  H+

nzO;kuqikrh fØ;k fu;e ls

K  =  
[ ] [ ]

[ ] [ ]

BOH H

B H O




2

[H2O] dh lkanzrk yxHkx fLFkj jgrh gS D;ksafd 55

djksM+ ty ds v.kqvksa esa ls ,d ty dk v.kq vk;fur

gksrk gSA

vr%  K[H2O]  = 
[ ] [ ]

[ ]

BOH H

B





  Kh  =  
[ ] [ ]

[ ]

BOH H

B



 ----(1)

ty dk dqN fgLlk rks vk;fur gksrk gS ugha rks

vfHkfØ;k vuqRØe.kh; jgsxhA
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 H2O   H+   +  OH–

K  =  
[ ] [ ]

[ ]

H OH

H O

 

2

K [H2O]  =  [H+] [OH–]

Kw  = [H+] [OH–]

[H+]  =  
K

OH
W

[ ] ----(2)

blh izdkj dqN fgLkk BOH dk Hkh vk;fur gksxk

 BOH   B+  +  OH–

Kb  =  
[ ] [ ]

[ ]

B OH

BOH

 

[B+]  =  
K BOH

OH
b 



[ ]

[ ]
----(3)

lehdj.k (2) o (3) ls (1) esa eku j[kus ij

Kh = 
K

K
W

b

B.  :

ekuk fd yo.k dh okLrfod lkanzrk C eksy izfr yhVj
gS rFkk h ty vi?kVu dh ek=k gS rks

    B+ + H2O   BOH +  H+

izkjfEHkd     C 0 0

eksyj lkanzrk

eksyj lkE;     (1 – h)C        hC     hC

lkanzrk

     
1 h

V
       

h

V
     

h

V

K  =  
[ ] [ ]

[ ] [ ]

BOH H

B H O




2

K[H2O]  =  
[ ] [ ]

[ ]

BOH H

B





Kh  =  

h

V

h

V
h

V



1   = 
h

h V

2

1( )

pwafd, h << 1,  vr% 1 – h = 1,

Kh  =  
h

V

2

h2   =  Kh  ×  V

h    =  K Vh

 Kh  =  ty vi?kVukad

rc, h    V

vr% ty vi?kVu dh ek=kk vk;ru ds oxZewy ds
lekuqikrh gS ;k lkanzrk ds oxZewy ds O;qRØekuqikrh
gSA

 h2   =  Kh  ×  V

 V  =  1 / C

h2   =  
K

C
h

h   =  
K

C
h

mijksDr lehdj.k esa Kh dk eku j[kus ij

h  =  
K

K C
W

b 

C. H+ vk;u lkanzrk ;k pH dk ekiu :

pwafd, [H+]  =  
K

OH
W

[ ]  rFkk  [OH–]  =  hC

 [H+]  =  
K

hC
W   ysfdu h  =  

K

K C
W

b .

[H+]  =  C 
K

K C
W

b .  = 
K C

K
W

b
 = 

K C

K
W

b

F

HG
I

KJ

1 2/

pwafd, pH  = –  log [H+]

 pH  = – log 
K C

K
W

b

F

HG
I

KJ

1 2/

 pH  = – 
1

2
log Kw  +  

1

2
 log Kb – 

1

2
log C

 pH  = 
1

2
pKw  –  

1

2
pKb  –  

1

2
 log C

 pH  =  7 – 
1

2
pKb  – 

1

2
 log C

mijksDr lehdj.k dk fo'ys"k.k ;g n'kkZrk gS fd izcy
vEy rFkk nqcZy {kkj ls cus yo.k dh pH 7 ls de
gksrh gSA

8.3

 :

CH3COOH + NaOH  CH3COONa + H2O

ty vi?kVu ij

CH3COONa + H2O  CH3COOH + NaOH

yo.k        nqcZy vEy     izcy {kkj

CH3COO—  +  Na+  +  H2O  

CH3COOH +  Na+  +  OH–
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 :

(i) mijksDr ty vi?kVu _.kk;fud ty vi?kVu

dgykrk gSA

(ii) mijksDr foy;u {kkjh; gksrk gS pwafd ifj.kkeh

vfHkfØ;k OH¯ vk;u curs gSaA

(iii) mijksDr foy;u yky fyVel dks uhyk dj

nsrk gSA

(iv) pawfd foy;u {kkjh; gS vr% pH 7 ls vf/kd

gksxhA

A. Kh, Kw  Ka :

,d yo.k BA ysrs gSa

H2O + BA   BOH  +  HA

       yo.k  izcy {kkj nqcZy vEy

B+  +  A–      B+ + OH–  +  HA

ifj.kkeh lehdj.k :

A–  +  H2O    OH–  +  HA

nzO;kuqikrh fØ;k fu;e ls

K  =  
[ ] [ ]

[ ] [ ]

HA OH

A H O




2

[H2O] dh lkanzrk fLFkj jgrh gS D;ksafd 55 djksM+ ty

ds v.kqvksa esa ls ,d v.kq ty dk vk;fur gksrk gSA

vr%  K[H2O]  =  
[ ] [ ]

[ ]

HA OH

A





  Kh  =  
[ ] [ ]

[ ]

HA OH

A



 ----(1)

dqy fgLlk ty dk vk;fur gksrk gS vU;Fkk vfHkfØ;k

mRØe.kh; ugha gksxh

 H2O     H+   +  OH–

K = 
[ ] [ ]

[ ]

H OH

H O

 

2

K[H2O] = [H+]  [OH–]

Kw = [H+] [OH–]

[OH–] = 
K

H
W

[ ] ----(2)

dqN Hkkx HA Hkh fuEu izdkj vk;fur gksrk gS

 HA    H+  +  AA–

Ka =  
[ ] [ ]

[ ]

H A

HA

 

[A–]  =  
K HA

H
a 



[ ]

[ ]
----(3)

lehdj.k (1) esa (2) rFkk (3), ls eku j[kus ij

Kh  = 
K

K
W

a

B.  –

ekuk yo.k dh izkjfEHkd lkanzrk C eksy / yh gS o h

ty vi?kVu dh ek=kk gS] rc

A– + H2O  OH–+ HA

izkjfEHkd

eksyj lkanzrk C    0  0

eksyj lkE; lkanzrk (1 – h)C          hC  hC

 Kh   =
[ ] [ ]

[ ]

OH HA

A



   =  
hC hC

h


( )C1

  =  
h C

h

2

1( )

pwafd h dk eku 1 ls cgqr de gSA vr% (1 – h) dks
1 ekuk tk ldrk gSA rc mijksDr lehdj.k ls

Kh  =  h2C

h  =  
K

C
h

 C  = 
1

V

 h  = K Vh 

vr% nqcZy vEy o izcy {kkj ls cus yo.k ds ty
vi?kVu dh ek=kk lkanzrk ds oxZewy ds O;qRØekuqikrh
rFkk vk;ru ds oxZewy ds lekuqikrh gksrh gSA

Kh dk eku j[kus ij h   =  
K

K C
W

a

C. H+ pH : -

pwafd, [H+]  = 
K

OH
W

[ ]  o  [OH–]  =  hC

   [H+] = 
K

hC
W      ysfdu h = 

K

K C
W

a

   [H+] = 
K

C
W  × 

K C

K
a

W
 = 

K K

C
W a

pwafd,  pH    = – log [H+]
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= – log
K K

C
w a.

 = – log 
K Ka

C
w .

/
F
HG

I
KJ
1 2

= – 
1

2
 log Kw – 

1

2
 log Ka  +  

1

2
 log C

=  
1

2
pKW + 

1

2
 pKa  +  

1

2
 log C

pH  =  7  + 
1

2
 pKa  +  

1

2
 log C

mijksDr lehdj.k ls fu"d"kZ fudyrk gS fd izcy
{kkj o nqcZy vEy dh pH dk eku 7 ls vf/kd gksrk
gSA vr% foy;u {kkjh; gksxkA

8.4

 –

CH3COOH + NH4OH  CH3COONH4 + H2O

   ty vi?kVu ij

CH3COONH4 + H2O  CH3COOH  +  NH4OH

yo.k         nqcZy vEy   nqcZy {kkj

CH3COO– + NH4
+ + H2O 

     CH3COOH  +  NH4OH

 : –

(i) CH3COO– + NH4
+  + H2O   

     CH3COOH  +  NH4OH

bl izdkj ds ty vi?kVu dks /kuk;fud&_.kk;fud
ty vi?kVu dgrs gSaA

 –

(a) ;fn pKa  =  pKb, rc pH = 7 gksxk rFkk foy;u

mnklhu gksxkA

(b) ;fn pKa > pKb, rc pH > 7 o foy;u {kkjh;

gksxk D;ksafd vEy {kkj ls nqcZy gSA

(c) ;fn  pKa < pKb, rc pH < 7 o foy;u vEyh;

gksxk D;ksafd {kkj vEy ls nqcZy gksxkA

A. Kh, Kw, Ka  Kb  : –

,d yo.k BA ysus ij

BA  +  H2O   HA  +  BOH

nqcZy vEy nqcZy {kkj

B+  +  A–  + H2O    HA  +  BOH

 : – ;gka mijksDr foy;u esa HA o BOH nqcZy
vEy rFkk {kkj gSA vr% yxHkx vvk;fur jgrs gSaA

nzO;kuqikrh fØ;k fu;e yxkus ij

K  = 
[HA] [BOH]

[B ] [A ] [H2O] 

[H2O] dh lkanzrk yxHkx fLFkj jgrh gS

vr% K[H2O]   =  
[ ] [ ]

[ ] [ ]

HA BOH

B A 

Kh = 
[ ] [ ]

[ ] [ ]

HA BOH

B A  ----(1)

vr% nqcZy Lih'kht HA o BOH ds fo;kstu ij fopkj

djrs gSa –

HA  H+   +  AA–

BOH    B+  +  OH–

 Ka  =  
[ ] [ ]

[ ]

H A

HA

 

----(2)

rFkk Kb  = 
[ ] [ ]

[ ]

B OH

BOH

 

----(3)

ge tkurs gSa fd, KW  =  [H+] [OH–]  ----(4)

leh- (4) dks (2) rFkk (3) ls foHkkftr djus ij

K

K K
W

a b =
[ ] [ ] [ ] [ ]

[ ] [ ] [ ] [ ]

H OH HA BOH

H A B OH

 

    =
[ ] [ ]

[ ] [ ]

HA BOH

B A 

   ----(5)

leh- (1) rFkk (5) ls -

Kh  =  
K

K K
W

a b    ----(6)

B.  –

ekuk yo.k dh izkjfEHkd lkanzrk C eksy / yhVj gS rFkk

h ty vi?kVu dh ek=kk gSA rc]

    B+  +  A–+ H2O  HA+ BOH

izkjfEHkd eksyj

lkanzrk     C      C            0  0

eksyj lkE;

lkanzrk       (1 – h)C (1 – h)C       hC   hC

 Kh  =  
[ ] [ ]

[ ] [ ]

HA BOH

B A   = 
hC hC

h h


  ( )C ( )C1 1

Kh  = 
h

h

2

21( )

;fn h ,d ls cgqr de gS rks (1 – h) = 1 ekuk tk

ldrk gSA vr%
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Kh  =  h2

;k h   =  Kh

vr% ty vi?kVu dh ek=kk lkanzrk vFkok ruqrk ij
fuHkZj ugha djrh gSA leh- (6) ls Kh dk eku j[kus ij

h = 
K

K K
W

a b

C. H+ pH : –

bl rjg dh fLFkfr esa H+ vk;u lkanzrk dk fuEu

izdkj ekiu djrs gSaA

HA    H+  +  AA–

bl izdkj, Ka  =  
[ ] [ ]

[ ]

A H

HA

 

;k [H+] = 
K HA

A
a[ ]

[ ]

[H+] =  Ka

hC

h( )C1  = Ka

h

h( )1

pwafdh << 1  rc (1 – h) = 1

[H+]  =  Ka × h

h dk eku j[kus ij

[H+]  =  Ka 
K

K K
W

a b.  = 
K K

K
W a

b

.

ge tkurs gSa fd

pH =  – log [H+]

=  – log
K K

K
W a

b

.

=  – log 
K K

K
W a

b

.
/

F

HG
I

KJ

1 2

=  –  
1

2
log Kw  –   

1

2
log Ka  + 

1

2
 pKB

=  
1

2
pKw  + 

1

2
 pKA  – 

1

2
pKb

pH =  7 + 
1

2
 pKa  –  

1

2
 pKb

Examples
based on

hydrolysis of different types of salts

.13 0.01M foy;u HCN 0.01% vk;fur gksrk gS

vk;fud fLFkjkad gksxk

(A) 10-4 (B) 10-6

(C) 10-10 (D) 10-8

[ . C]

. vksLVokYM ruqrk fu;e ls

Ka = 




2

1
. C = 2 C

Ka = vk;fud fLFkjkad

 = fo;kstu dh ek=kk

C = eksyj lkanzrk

HCN ds fy, C = 0.01 M

 = 10-4

 Ka = (10-4)2 . (0.01) = 10-10

.14 rktk cus Al(OH)3 o Mg(OH)2 foy;uksa dks ,d

cQj foy;u (0.25 M NH4Cl o 0.05 M NH4OH)

esa tksj ls fgyk;k tkrk gSA foy;u esa Al+3 vk;uksa

dh lkanzrk Kkr dhft, –

(A) 0.986  × 10 -15 M (B) 1.286  × 10-15 M

(C) 2.286 × 10-15 M (D) 3.286 × 10-15M

[ .B]

[fn;k gS [Kb NH4OH = 1.8 × 10-5 KSP Al(OH)3

= 6 × 10-32]

. p(OH) = pKb + log 
[ ]

[ ]

Salt

Base

= 4.74 + log 
0 25

0 05

.

.

= 5.44

 [OH -]  = 3.6 × 10-6 M

KSP Al(OH)3 = 6×10–32 = [Al+3][OH-]3

 [Al+3] = 36

32

)103600(

106








= 1.29 × 10-15 M



                                                                                                 14

.15 ml foy;u dk pH D;k gksxk ftlesa H+ vk;u

lkUnzrk 0.052 eksy/yhVj gS –

(A) 2.28 (B) 3.28

(C) 1.28 (D) 4.28

[ . C]

. [H+] vk;u lkUnzrk = 0.052 eksy/yhVj

 pH = – log [H+]

= – log 0.052  = –log 5.2 × 10-2

= – (–2 +0.716)

= 1.284

 1.28

.16 1.0 M veksfu;e QkWesZV ds tyh; foy;u dk

pH D;k gksxk tcfd iw.kZr;% fo;kstu gksrk gSA

(QkWfeZd vEy dk pKa = 3.8 o veksfu;k dk

pKb = 4.8)

(A) 8.5 (B) 6.5

(C) 9.5 (D) 5.5

[ . B]

. yo.k HCOONH4 (nqcZy vEy + nqcZy {kkj ls cuk

yo.k) dk pH fuEukuqlkj gksxk –

HCOONH4 + H2O   HCOOH  +  NH4OH

pH  =  1/2 [log Kb – log Ka – logKw]

 pH  =  1/2 [pKa + pKw – pKb]

pH  = 1/2 [3.8 + 14 – 4.8] = 6.5

.17 0.10 M CH3COONa foy;u dk pH D;k gksxk

;fn ty vi?kVukad 5.6 × 10–10 gS&

(A) 8.874 (B) 88.74

(C) 887.4 (D) 0.88

[ . A]

. ty vi?kVu dks fuEu izdkj ls n'kkZ;k tk ldrk

gSA

CH3COO– + Na+ + H2O 

   CH3COOH + Na+ + OH–

;k CH3COO–+H2O CH3COOH+ OH–

t = 0 ij   C 0  0

lkE; ij C(1 – ) C C

Kh  =  
C

C

2 2

1



( )
 = C2  rc  < 1

   =  
K

C
hF

HG
I
KJ  = 

5 6 10

010

10.

.

F

HG
I

KJ


=  7.5 × 10–5

[OH–]  =  C  =  0.10 × 7.5 × 10–5

pOH  =  – log (7.5 × 10–6) = 5.126

pH    =  14 – pOH =  14 – 5.126

   =  8.874

.18 0.1 M NH4Cl ds tyh; foy;u dk pH D;k gksxk

(fn;k gS pKNH OH4  = 4.73)

(A) 37.8 (B) 378

(C) 3.78 (D) dksbZ ugha

[ . C]

. NH4CN ,d nqcZy vEy] nqcZy {kkj yo.k gS

bldh pH dks fuEu izdkj ls Kkr dj ldrs gSaA

pH = 
1

2
 [pKw  +  pKa  –  pKb]

= 
1

2
 [14 + 9.04 – 4.73]

=  9.155

.19 0.1 M NH4Cl foy;u dk pH 5.13 gSA NH4OH

ds fo;kstu fLFkjkad dh x.kuk djks –

(A) 1.8 × 10–7 (B) 1.8 × 10–9

(C) 1.8 × 10–5 (D) dksbZ ugha

[ . C]

. NH4Cl ,d nqcZy {kkj o izcy vEy ;qDr yo.k

gSA bldk pH fuEu izdkj ls Kkr dj ldrs gSaA

pH = 
1

2
 [pKw – pKb – log C]  ---- (A)

tgka pH = 5.13

pKW  =  – log KW

      =  – log 10–14  = 14

log C =  log 0.1 = – 1

lehdj.k (A) esa eku j[kus ij

5.13  =  
1

2
 [14 – pKb + 1]

10.26 = 15 – pKb
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pKa  =  4.74

 – log Kb = pKb = 4.74

Kb =  antilog (–4.74)

Kb  = 1.8 × 10–5

.20 ,d nqcZy vEy dk fo;kstu fLFkjkad 1 × 10–4

gSA bldh izcy {kkj ds lkFk vfHkfØ;k dk lkE;

fLFkjkad gksxk –

(A) 10–1 (B) 10–10

(C) 1010 (D) 1014

[ . 3]

. nqcZy vEy + izcy {kkj

        yo.k + ty  ----(1)

yo.k + ty 

nqcZy vEy + izcy {kkj  ---- (2)

ty vi?kVu mnklhuhdj.k dk foykse gSA vr%

lehdj.k (1) ds fy, lkE; fLFkjkad 1/Kh gksxk

tgka Kh vfHkfØ;k dk (2) dk ty vi?kVukad gSA

Keq = 
1

Kh

 = 
1

K Kw a/

= 
K

K
a

w
 = 

10

10

4

14



 = 1010

9. 

(i) jlk;u foKku o ck;ks jlk;u ds dqN vuqiz;ksxksa

esa ge fLFkj pH foy;u pkgrs gSa ,sls foy;u

cQj foy;u dgykrs gSaaA

(ii) fdlh vEy (H+ vk;u) ;k {kkj (OH– vk;u) dh

vYi ek=kk feyus ij fdlh foy;u dh pH esa

ifjorZu ugha gks] ,slk foy;u cQj dgykrk gSA

(iii) cQj foy;u mHk; i z frjk s/k h foy;u Hkh

dgykrk gSA

(iv) cQj foy;u ds fuEu yk{kf.kd xq.k gSa

(a) bldk pH fLFkj gksuk pkfg,A

(b) bldk pH nh?kZdky rd ifjofrZr ugha gksuk

pkfg,A

(c) bldk pH ruqrk ifjorZu ij ifjofrZr ugha

gksuk pkfg,A

(d) de ek=kk esa vEy vFkok {kkj dks feykus ij

pH vf/kd ek=kk esa ifjofrZr ugha gksuk pkfg,A

(v) cQj foy;u nks izdkj ds gksrs gSa&

(A) lk/kkj.k cQj

(B) fefJr cQj

9.1

(i) ;g ,d ;kSfxd dk foy;u gksrk gS mnk& nqcZy

vEy o nqcZy {kkj  dk yo.k WA + WB (ns[ksa

yo.k ty vi?kVu)

(ii) ,sls foy;uksa dh cQj fØ;k'khyrk fuEu izdkj

n'kkZbZ tkrh gS,

CH3COONH4 ds foy;u esa fuEu lkE; gksaxs,

(a) CH3COO+( tyh;) + NH4
+ (tyh;) + H2O

  CH3COOH(tyh;) +  NH4OH(tyh;)

         (yo.k ty vi?kVu)

(b) NH4OH  NH4
+ + OH– (nqcZy {kkj)

(c) CH3COOH CH3COO– +H+ (nqcZy vEy)

(d) H2O +H2O  H3O
+ + OH– (de vk;fur)

vEy de ek=kk esa feykus ij foy;u esa [H+]

dh lkanzrk c<s+xh

CH3COO–  +  H+    CH3COOH

(vEy ls) (cgqr de vk;fur)

lkE; vkxs foLFkkfir gksxkA blh izdkj de

ek=kk esa {kkj feykus ij [OH–] lkanzrk c<s+xhA

NH4
+   +  OH–    NH4OH

({kkj ls) (cgqr de vk;fur)

lkE; vkxs foLFkkfir gksxk vr% ge vuqeku yxk

ldrs gSa fd pH yxHkx vifjorZuh; jgsxhA

(iii) lk/kkj.k cQj foy;u de egRoiw.kZ gksrs gSa pwafd

pH = 7 + 
1

2
pKa – 

1

2
pKb  vr% bPNkuqlkj pH

foy;u ugha cuk;k tk ldrk gSA
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9.2 %

fefJr cQj ,d ls vf/kd ;kSfxdksa ds feJ.k gksrs

gSa] og iqu% fuEu izdkj oxhZd`r fd, tk ldrs gSa&

(a) vEyh; cQj

(b) {kkjh; cQj

(c) ,d ikWyhizksfVd vEy rFkk blds vEyh; yo.k

dk feJ.k

(d) ,EQksykbV ;k ,EQksVsfjd bysDVªksykbV dk foy;u

tSls izksVhu o ,ehuks vEy

:  ,EQksykbV vFkok mHk;/kehZ oS|qr vi?kV~;

os gSa] tks vEy o {kkj nksuksa ds xq.k n'kkZrs gSaA

9.2.1 

(i) nqcZy vEy o bldk izcy {kkj ds lkFk cus yo.k

dk feJ.k dgykrk gSA

(a) CH3COOH + CH3COONa

(b) cksfjd vEy (H3BO3)  +  cksjsDl (Na2 B4O7)

(c)   + 

        FkSfyd vEy  lksfM;e FkSys,V

(ii) vEyh; cQj dh fØ;k'khyrk fuEu lkE; ls

iznf'kZr gS&

(a) CH3COOH    H+  +  CH3COO–

(de vk;fur)

(b) CH3COONa    Na+  +  CH3COO–

(iw.kZ vk;fur)

(c) H2O   H+  +  OH–

tc foy;u esa izcy vEy feykrs gSa rks [H+]

c<+rk gS tks fd CH3COO–  ds lkFk fey dj

nqcZy vk;fur CH3COOH, cuk nsrk gS] ftldk

vk;uu lek;u izHkko ds dkj.k fu:) gSA

CH3COO–   + H+ (vEy ls)

    CH3COOH (nqcZy vEy)

tc foy;u esa izcy {kkj feykrs gSa rks ;g

vk;fur CH3COOH  ij vkØe.k dj nqcZy H2O

v.kq cuk,xk

CH3COOH  + OH– ({kkj ls)
CH3COO– + H2O

(iii) vEyh; cQj dh cQj fØ;k'khyrk fuEu ls le>kbZ
tk ldrh gS&

(iv) ,sls vEyh; cQj foy;uksa dh pH fuEu izdkj Kkr
dh tk ldrh gS

(a) CH3COOH  CH3COO– + H+ (Ka)

(b) CH3COONa H O2  CH3COO– +  Na+

 (tyh;) (tyh;)

CH3COOH n qc Zy vk;fur g S  rF k k
bldk vk;uhdj.k] lek;u (CH3COO–) ds dkj.k
vo:) gks tkrk gSA vr% ekuk tk ldrk gS
fd [CH3COO–]  =  [yo.k] rFkk  [CH3COOH]

=  [vEy]

vr% Ka  = 
[ ][ ]

[ ]

H CH COO

CH COOH

 
3

3

;k [H+]  =
Ka CH COOH

CH COO

[ ]

[ ]

3

3


log [H+]= log Ka +  log [CH3COOH]

– log [CH3COO–]

– log [H+] = – log Ka – log [CH3COOH]
   + log [CH3COO–]

pH = p Ka + log 
[ ]

[ ]

CH COO

CH COOH
3

3



pH = p Ka + log 
[ ]

[ ]

Conjugate base

Acid

;k pH = pKa  +  log 
[ ]

[ ]

Salt

Acid

– 

* ;fn ge vEyh; cQj esa fn, yo.k dh lkanzrk
c<+krs gSa] rks pH Hkh c<+rh gSA

* ;fn ge vEyh; cQj esa fn, vEy dh lkanzrk
c<+krs gSa] rks pH ?kVrh gSA

* ;fn yo.k o vEy dh lkanzrk o vk;ru fn, gksa
rks fuEu izdkj pH Kkr djrs gSa&
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pH = pKa + log 
[ ]

[ ]

N V

N V
2 2

1 1

tgk¡ N V2 2  = yo.k dh lkanzrk o vk;ru

N V1 1 = vEy dh lkanzrk o vk;ru

 : nqcZy vEy o izcy {kkj dk feJ.k Hkh
vEyh; cQj dh Hkkafr O;ogkj dj ldrk

gS ;fn nqcZy vEy ds N V1 1

9.2.2 %

(i) ;s nqcZy {kkj o blds izcy vEy ds lkFk cus
yo.k dk feJ.k gksrs gSaA

(a) NH4OH  +  NH4Cl

(b) (NH2CH2COOH)  + (Cl 
+
NH3CH2COOH)

 Xykblhu    Xykblhu gkbMksDyksjkbM

(ii) {kkjh; cQj dh cQj fØ;k'khyrk fuEu lkE; ls
n'kkZbZ tkrh gS

(a) NH4OH  NH4
+ + OH– (Kb)

(b) NH4Cl  NH4
+ + Cl–

(c) H2O  H+ + OH– (Kw)

foy;u esa izcy {kkj feykus ij [OH–] lkanzrk
c<+rh gS tks NH4

+ ds lkFk la;ksftr gksdj nqcZy
vk;fur NH4OH, cukrh gS tks fd lek;u izHkko
ds dkj.k de vk;fur jgrk gSA

NH4
+ + OH– ({kkj ls)  NH4OH (nqcZy {kkj)

iqu% tc foy;u esa izcy vEy feykrs gSa rks
;g vvk;fur {kkj NH4OH ij vkØe.k djrk gS
o vvk;fur H2O v.kq cukrk gSA

NH4OH + H+ (vEy ls) NH4
+ + H2O

(iii) {k kjh; cQj dk s fuEu l s le>k;k tk
ldrk gS&

(iv) ,sls {kkjh; cQj dh pH gs.Mjlu& gslsyckYp lehdj.k
ls fuEu izdkj Kkr dh tk ldrh gSA

(A) NH4OH  NH4
+ + OH– (Kb)

(b) NH4Cl H O2  NH4
+ (aq.) + Cl– (aq.)

NH4OH nqcZy vk;fur gS o vldk vk;uu

lek;u(NH4
+) ds izHkko ds dkj.k fu:) gks tkrk

gS vr% ;g ekuk tk ldrk gS fd [NH4
+] = [yo.k]

rFkk [NH4OH]  =  [{kkj] cQj foy;u esa izkFkfed

Lrj ij fy;k tkrk gS

vr% Kb = 
[ ] [ ]

[ ]

OH NH

NH OH

 
4

4

;k [OH–] = 
K NH OH

NH

b [ ]

[ ]

4

4
  = 

K Base

Salt
a [ ]

[ ]

;k  pOH  = pKb + log
[ ]

[Base]

Salt

;k pH =  14 – pOH

9.3 %

(i) fdlh cQj foy;u dh pH ifjorZu dk fojks/k

mldh cQj {kerk dgykrh gSA

(ii) fdlh vEy vFkok {kkj dh ,d yhVj esa eksyksa

dh og la[;k tks pH dks bdkbZ ls c<+k lds]

cQj {kerk dgykrh gSA

mnk&    cQj {kerk () =

Number of moles acid or baseadded to sol

ChangeinpH

1l .

;k  =




b

pH( )
tgk¡ b vEy vFkok {kkj ds

tksMs+ x, v.kq gSa rFkk (pH), pH esa ifjorZu gSA

9.4 %

(i) f}rh; lewg ls PO4
3– vk;uksa dks fudkyus gsrq

CH3COOH +  CH3COONa cQj dke esa ysrs gSaA

(ii) xsyosuhehfVªd fo'ys"k.k esa ysM ØksesV ds foLFkkiu

gsrq CH3COOH  +  CH3COO Na cQj dke esa ysrs

gSaA

(iii) IIIrd  lewg ds gkbMªkWDlkbMksa dks vo{ksfir djus  ds

fy, NH4Cl  +  NH4OH cQj dke e s a

ysrs gSaA

(iv) V lewg ds dkcksZusVksa ds vo{ksi.k gsrq NH4Cl,

NH4OH vkSj  (NH4)2 CO3 cQj foy;u dke esa

ysrs gSaA
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Examples
based on

buffer solution

.21 cQj foy;u ftlesa 0.15 eksy NH4OH o 0.25

eksy NH4Cl. mifLFkr gS] dk pH D;k gksxkA

NH4OH dk Kb = 1.8 x 10–5 gS –

(A) 9.08 (B) 10.03

(C) 9.05 (D) 9.03

pwafd ;g {kkjh; cQj gS vr%

pOH = pKb + log [yo.k]/[{kkj]

pOH = – log Kb + log [yo.k/{kkj]

= – log (1.8 x 10–5 )+ log (0.25/ 0.15)

=  4.74 + 0.22 = 4.96

;k pOH =  4.97

pH =  14–pOH

=  14 – 4.97 = 9.03  (D)

.22 300cc, 0.3 M NH3 rFkk 500cc, 0.5M NH4Cl ds

feJ.k l s cQj cuk;k x;kA NH3 dk

Kb = 1.8 x 10–5  gS pH Kkr dhft,–

(A) 8.11 (B) 9.81

(C) 8.82 (D) buesa ls dksbZ ugha

cQj foy;u dk dqy vk;ru

= 300 cc + 500 cc = 800 cc

NH3 ds feyh eksy = 300 x 0.3 = 90

cQj esa NH3 ({kkj) dh eksyjrk = 90/800 M

NH4Cl ds feyh eksy = 500 x 0.5 = 250.0

cQj esa [yo.k] dh eksyjrk = 250/800 M

{kkjh; cQj ds fy, gs.Mjlu lehdj.k gS :

pOH = – log Kb log 
[ ]

[ ]

Salt

Base

  = – log 1.8 x 10–5 + log 
250 800

90 800

/

/

= 4.74 + log 250/90

= 4.74 + 0.44

= 5.18

pH = 14 – pOH = 14– 5.18

= 8.82

 (C)

.23 ,d cQj foy;u ftlesa 0.15 eksy NH4OH

o  0.25 ek sy NH4Cl g SA  NH4OH dk Kb

= 1.98 x 10–5 gSA pH Kkr dhft,–

(A) 7.034

(B) 9.04

(C) 8.043

(D) buesa ls dksbZ ughaA

lehdj.k yxkus ij

    pOH = log
[ ]

[ ]

Salt

Base
– log Kb

 = log 
0 25

015

.

.
– log 1.8 x 10–5

 = log 5 – log 3 – log 1.8 x 10–5

 = 4.96

pH  = (14– 4.96) = 9.04

(B)

.24 500 cm3, 0.2 m fijhMhu foy;u esa 0.15 eksy

fifjfM;e DyksjkbM feyk;k x;kA gkbMªfDly vk;uksa

dh lkUnzrk Kkr dhft, ;g ekurs gq, fd ifj.kkeh

foy;u ds vk;ru esa dksbZ ifjorZu ugha gksrk gS&

(fijhMhu dk Kb = 1.5 x 10–9 M)

(A) 4 (B) 9 (C) 5 (D) 8

fifjfM;e DyksjkbM dh lkanzrk = 0.15x2=0.3 M.

  pOH = log 
[ ]

[ ]

Salt

Base
 – log Kb

= log 
0 3

0 2

.

.
 – log 1.5 x 10–9

= 9

  [OH–] = 10–pOH = 10–9

pH = (14–pOH) = (14–9) = 5  (C)

 10.  (s) 

fLFkj rki ij 100 gm foyk;d ds lar`Ir foy;u esa

foys; vFkok oS|qr vi?kV~; dk nzO;eku foys;rk

dgykrk gS ;k fLFkj rki ij ,d yhVj ty esa foys;

ds xzke eksyksa dh ek=kk ml foys; dh foys;rk

dgykrh gSA
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eksy / yhVj esa foys;rk

    = 
Solubility of solute in gm / litre

molecular weight of the solute

10.1  (KSP) –

fdlh Hkh lar`Ir foy;u esa fuf'pr rki ij vk;uksa dh

lkanzrk ds xq.kuQy dks foys;rk xq.kuQy dgrs gSaA

(a) ekuk ,d ;kSfxd Ax By dh foys;rk s mole –1

gS vFkkZr~ ;fn s ls T;knk eksy ?kksys tk,a (1 yhVj

foy;u esa) rks dsoy s eksy foys; gksaxs] 'ks"k

vfoys; jgsaxs] fuEu lkE; LFkkfir gksrk gS &

AB   AB   A+  +  B–

vfoys; vvk;fur vk;u

(lar`Ir foy;u)

(b) nzO;kuqikrh fØ;k fu;e ls -

K1  =  
[ ] [ ]

[ ]

A B

AB

 

;k K1 [AB]  =  [A+]  [B–]  =  KSP

KSP foys;rk xq.kuQy dgykrk gSA

(c) ,d fuf'pr rkiØe ij foys;rk xq.kuQy fLFkj

jgrk gS vFkkZr vk;u bl rjg curs gSa fd mudh

lkanzrkvksa dk xq.kuQy fLFkj jgrk gSA cfYd ;g

izrhr gksrk gS fd ;fn dksbZ vk;u (A+ ;k B–)

ckgj ls foy;u esa Mkyk tk, rks ;g KSP dks

c<+k,xk fdUrq ;g vk;u vU; foijhr vk;u ls

fØ;k dj ysxk rFkk vo{ksfir gks tk,xkA

(d) rkieku c<+us ds lkFk KSP c<+rk gSA

(e) lar`Ir foy;u esa

KSP  =  [A+] [B–]

(f) vlar`Ir foy;u esa

KSP  >  [A+] [B–]

vFkkZr~ foys; dks vksj ?kksyk tk ldrk gSA

(g) vfrlar`Ir foy;u esa

KSP  <  [A+] [B–]

vFkkZr~ vo{ksi.k gksxk

10.2

 –

yo.k Ax By ds lar`Ir foy;u ds e/; lkE; fuEu
izdkj n'kkZ;k tk ldrk gSA

Ax  By    xAy+   +  yBx–

vr% foys;rk xq.kuQy KSP  = [Ay+]x  [Bx–]y

ekuk yo.k Ax By dh fuf'pr rkiØe ij foys;rk ‘s’

eksy izfr yhVj gS rc –

Ax  By   xAy+   +  yBx–

         xs       ys

vr% KSP  =  [xs]x  [ys]y

 KSP  =  xx . yy(s)x + y

(a) 1 : 1 AB  –

eg. AgCl, AgI, BaSO4, PbSO4, etc.

AB    AA+  +  B–

ekuk AB dh foy;srk s eksy izfr yhVj gSA

vr% KSP  =  [A+] [B–]  =  s × s = s2

 s  = KSP

(b) 1 : 2  2 : 1  AB2 

A2B  –

eg. Ag2CrO4, PbI2, Ag2CO3, CaF2, CaCl2 etc.

(i) AB2   A2+  +  2B–

s  2s

ekuk AB2 dh foys;rk ‘s’ eksy izfr yhVj gS

vr% KSP  =  [A2+] [B–]2

      =  s × (2s)2 = 4s3

   s  =  3
4

KSP

(ii) A2B  2A+  +  B2–

ekuk s, A2B dh foys;rk gS

vr% A2B  2A+  + B2–

    2s     s

KSP =  [A+]2 [B–2]

=  (2s)2  (s)  =  4s3

  s  =  3
4

KSP

(c) 1 : 3  AB3  A3B 

 -

AB3 =  A dh la;kstdrk = 3 × B dh la;kstdrk
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eg. FeCl3, AlCl3, PCl3, Al(OH)3, Fe(OH)3 etc.

A3B  = 3 × A dh la;kstdrk = B dh la;kstdrk

eg. Na3BO3, Na3PO4, H3PO4  etc.

(i) AB3  AA3+  +  3B–

ekuk A3B dh foys;rk ‘s’ eksy / yhVj gSA

AB3  AA3+  +  3B–

       s  3s

KSP = [A3+] [B–]3 = s × (3s)3 = 27 s4

s = 4
27

KSP

(ii) A3B   3A+   +  B–3

ekuk A3B dh foys;rk ‘s’ eksy / yhVj gS

A3B   3A+  +  B–3

3s   s

KSP = [A+]3  [B–3]  = (3s)3  ×  s  =  27s4

s = 4
27

KSP

(d) 2 : 3  A2B3  –

eg.   Al2(SO4)3

A2B3    2A+ 3 + 3B– 2

ekuk A2B3 dh foys;rk ‘s’ gS -

vr% A2B3    2A+3   +  3B–2

2s    3s

KSP  =  [A+3]2  [B–2]3

      =  (2s)2  ×  (3s)3

      =  4s2  ×  27 s3

KSP  =  108 s5

   s  =  5
108

KSP

Examples
based on

solubility and solubility product

.25 CaF2 dh 20ºC ij foy;srk 15.6 mg per dm3 gSA

CaF2 dk foys;rk xq.kuQy Kkr dhft, –

(A)  4.0 × 10–4 (B) 8.0 × 10–8

(C) 32.0 × 10–12 (D) dksbZ ugha

[ . C]

. moles per dm3 esa foys;rk

=  
15 6 10

78

3.

/

 

g mole
 = 2.0 × 10–4

 CaF2    Ca+2  +  2F–

 [Ca+2]  =  2.0  ×  10–4

vkSj    [F–]  =  2 × 2.0 × 10–4

vr% foys;rk xq.kuQy KSP  = [Ca+2] [F–]2

=  [2.0 × 10–4] [4.0 × 10–4]

= 32 × 10–12

.26 F3B2 dk foys;rk xq.kuQy 2 × 10–30 gSA
eksy@yhVj esa foys;rk gksxh&

(A) (1.85 × 10–32)1/5 (B) 
2 10

108

3
1 5

F

HG
I

KJ
 /

(C) 
10 28

5400

1 5
F

HG
I
KJ

/

(D) lHkh

[ . B]

. A3B2 dk KSP =  2 × 10–30

A3B2  3A+2  + 2B–3

ekuk fd A3B2 dh foys;rk s gS

rks KSP =  (3s)3  (2s)2

=  108 s5

s =  5
108

KSP

s = 
2 10

108

30
1 5

F

HG
I

KJ
 /

.27 AgBr ds fdrus feyhxzke izfr yhVj ty esa
foys; gksaxsA AgBr (v.kqHkkj 188) dk

KSP= 5.0 × 10–13 M2 gS –

(A) 7.071 × 10–7 eksy izfr yhVj
(B) 70.71 × 10–7 eksy izfr yhVj

(C) 707.1 × 10–7 eksy izfr yhVj
(D) buesa ls dksbZ ugha

[ . A]

. AgBr  Ag+  +  Br– eksy izfr yhVj

KSP = [Ag+] [Br–]  =  5.0  × 10–13

=  s  × s  =  s2

s2 =  50 × 10–14

or  s  =  7.071 × 10–7 eksy izfr yhVj

.28 18ºC ij AgCl dh foys;rk 0.014g izfr yhVj

gSA 18ºC ij foys;rk xq.kuQy D;k gksxk tcfd

AgCl dk v.kqHkkj 143.5 gS –

(A)  3.952 × 10–10 (B) 0.0952 × 10–10

(C) 1.952 × 10–10 (D) 0.952 × 10–10

[ . D]
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. eksy esa foys;rk = 
0 0014

143 5

.

.
 = 0.9757 × 10–5

foys;rk xq.kuQy KSP = [Ag+] [Cl–]

= s × s = s2 = (0.9757 × 10–5)2

= 0.952 × 10–10

.29 Ag+ vk;uksa dh fdruh lkanzrk ,d lar`Ir foy;u

ftlesa Ag2CrO4 o CrO4¯ vk;uksa dh lkanzrk 0.40

eksy izfr yhVj gks] ds lkFk lkE; esa gksxhA fn;k

gS KSP Ag2CrO4  = 1.1 × 10–11 –

(A) 5.2 × 10–6 moles per litre

(B) 2.5 ×10–6 moles per litre

(C) 7.5  × 10–6 moles per litre

(D)  5.9 × 10–6 moles per litre

[ . A]

. KSP  [Ag+]2 [CrO4
2–]  =  1.1 × 10–11

 = [Ag+]2 [CrO4
2–] = [Ag+]2 [0.40]

or [Ag+]2  = 
11 10

0 40

11.

.

 

 = 27.5 × 10–12

or  [Ag+]  =  5.2 × 10–6 moles per litre

10.3  –

A.  : NaCl o v'kqf);ksa ds

lar`Ir foy;u esa HCl xSl izokfgr djus ij Cl¯

vk;uksa dh lkanzrk c<+rh gS rFkk lkE;

NaCl  Na+  +  Cl– ck;sa LFkkfir gksrk gS

rFkk NaCl dk vo{ksi.k gks tkrk gSA

B.  NaHCO3  :

NaHCO3 ds lar`Ir foy;u ls bldk vo{ksi.k

NH4HCO3, HCO3
– vkfn feykdj lek;u izHkko

}kjk djk;k tkrk gSA

C.

 : vk;fud vfHkfØ;kvksa esa vk;fud lkanzrkvksa

o KSP ds ekuksa dh rqyuk ls vo{ksi.k dk fu/

kkZj.k fd;k tkrk gSA

D.  : tc NaCl dks lkcqu

(RCOONa) ds lar`Ir foy;u esa feyk;k tkrk gS

rks Na+ lkanzrk c<+rh gS o lkcqu dk vo{ksi.k gksrk

gS pwafd bl fLFkfr esa [Na+] [RCOO–] > KSP gks

tkrk gSA

E.  : xq.kkRed fo'ys"k.k fl)kUr

foys;rk xq.kuQy ij vk/kkfjr gSA dqN egRoiw.kZ

vuqiz;ksx fuEu gSa

(a) I  : vfHkdeZd ruq

HCl gksrk gSA ruq HCl dh mifLFkfr esa DyksjkbM

dh mifLFkfr ds dkj.k vk;fud xq.kuQy

vf/kd gks tkrk gSA vr% I lewg ds ewyd vius

DyksjkbMksa ds :i esa vo{ksfir gks tkrs gSaA

(b) II  : vfHkdeZd

H2S gksrk gSA ruq HCl dh mifLFkfr esa H2S

dk fo;kstu lek;u (H+) ds dkj.k fu#) gks

tkrk gSA rFkk dsoy II lewg ds ewydksa ds

lYQkbMksa dk vk;fud xq.kuQy foys;rk

xq.kuQy ls vf/kd gks tkrk gS o vo{ksi.k

gks tkrk gSA

(c) III  : NH4Cl dh

mifLFkfr esa vfHkdeZd NH4OH gksrk gSA NH4Cl

dh mifLFkfr esa NH4OH dk vk;uu fu#)

gks tkrk gSA vr% III lewg ds ewydksa ds

gkbMªkWDlkbMksa dk vk;fud xq.kuQy c<+ tkrk

gSA vr% vo{ksi.k gks tkrk gSA

(d) IV  : NH4OH dh

mifLFkfr esa vfHkdeZd H2S gksrk gSA NH4OH

dh mifLFkfr esa H2S dk fo;kstu c<+ tkrk

gSA vr% H2S dk vk;uu c<+us ij S–2 vk;uksa

dh lkanzrk c<+rh gS rFkk IV lewg ewydksa ds

lYQkbMksa dk vk;fud xq.kuQy foys;rk

xq.kuQy ls vf/kd gks tkrk gS rFkk vo{ksi.k

gksrk gSA

(e) V  : NH4Cl dh

mifLFkfr esa lewg vfHkdeZd veksfu;e dkckZsusV

gksrk gSA lek;u NH4
+ (NH4)2CO3 ds vk;uu

dks fu#) dj nsrk gS vr% dsoy V lewg ds

dkcksZusV vo{ksfir gks tkrs gSaA

11.

(a) dksbZ nqcZy oS|qr vi?kV~; CH3COOH,fuEu izdkj
vk;fur gksrk gSA

CH3COOH    CH3COO–  +  H+

Ka  = 
[ ] [ ]

[ ]

CH COO H

CH COOH
3

3

 
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(b) bl lkE; rFkk lkE; fLFkjkad ls ge D;k le>rs
gS aA ,d fLFkfr vkrh gS tc CH3COOH,

CH3COO– o H+ dh lkanzrk ifjofrZr gksuk can gks
tkrh gSA ,d fuf'pr xf.krh; vkadyu ls ,d
fLFkjkad izkIr gksrk gS tks lkE; fLFkjkad dgykrk
gS tks fd leku rki ij fLFkj jgrk gSA bldk
vk'k; ;g ugha gksrk fd vfHkfØ;k #d tkrh gSA
vk;u v.kq esa rFkk v.kq iqu% vk;uksa esa ifjofrZr
gksrk jgrk gS rFkk ;g fLFkfr  dh
fLFkfr dgykrh gSA

(c) vc ekuk fd foy;u esa CH3COO¯ vk;u Mkys

tkrs gSa ftlls CH3COO¯ vk;u lkanzrk c<+

tkrh gS rFkk lkE; fLFkjkad ifjofrZr gksrk gSA

pwafd Ka ,d fLFkjkad gS rFkk mls fLFkj jguk gSA

vr% (CH3COOH) dk vk;uu #d tkrk gSA

blls [CH3COOH] dh lkanzrk c<+ tkrh gSA [H+]

lkanzrk de gks tkrh gS rFkk Ka fLFkj jgrk gSSA

(d) ;g lek;u izHkko dgykrk gS ftlds vuqlkj ;fn

fdlh nqcZy vi?kV~; esa lek;u ;qDr izcy vi?kV~;

feyk;k tk, rks nqcZy vi?kV~; dk vk;uu de

gks tkrk gSA

11.1  –

ge tkurs gSa fd fdlh lar`Ir foy;u esa vk;uksa dh

lkanzrk dk xq.kuQy foys;rk xq.kuQy dgykrk gSA

vc ekuk fd vk;uksa dh lkanzrk c<+kus ds fy, ge dksbZ

lek;u feykrs gSa rkfd fLFkjkad dk eku c<+ tk,

fdUrq ,slk ugha gksrk D;ksafd vk;u fØ;k dj v.kq nsrk

gS o vo{ksi.k gksrk gSA

mnk- ekuk AB dh foys;rk ¼ty esa½ s eksy L–1 gSA

bls foy;u CB esa foys; djrs gSa ftleas lek;u B¯

gS rFkk CB dh lkanzrk C gSA

AB    A+  + B–

s s s

KSP  =  s2  =  [A+] [B–] -----(1)

(xq.kuQy s2 ls vf/kd ugha gksuk pkfg, vU;Fkk vo{ksi.k

ugha gksxk) vc ekuk AB dh CB esa foys;rk s1 gSA

CB    C+  + B–

C C C

AB    A+  + B–

s1 s1 s1

[A+] = s1 ; [B–]  =  s1  +  C

KSP  =  (s1) (s1  +  C)

;fn  s1  <<< C

KSP  =  s1C  =  s2, leh- (1) ls

;k s1  =  
s

C

2

vr% foys;rk de gks tkrh gSA
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.1 1 ml foy;u ftldk pH =13 gS] esa fdrus gkbMªkstu
vk;u mifLFkr gksaxs –

(A) 6.02 x 1013 (B) 6.02 x 1012

(C) 6.02 x 107 (D) 6.02 x 105

[ . C]

. pH = 13

    –log [H+] = 13

;k  [H+] = 10-13 eksy/yhVj

1 ml esa [H+]  = 10–16 eksy

H+ ds 1 eksy esa 6.023 × 1023 H+ vk;u nsrs gSaA

  10–16 eksy esa H+ vk;uksa dh la[;k

   6.023 × 1023  × 10–16

    = 6.023 × 107

.2 H2SO4 dk ty esa 0.05M foy;u dk pH yxHkx
gksrk gS –
(A) 0.05 (B)1 (C) –1 (D) 0

[ . B]

. pH = – log10 H+

H+ vk;u dh lkanzrk dks xzke rqY;kad esa iznf'kZr
djrs gSaA

H2SO4 dh eksyjrk = 0.05

 ukeZyrk = 0.05 × 2 = 0.1

 pH = –log 0.1  ;k  pH = 1

.3 ,d yo.k M2 X3 ty esa bl izdkj foys; gksrk
gS fd bldh foys;rk xg eksy/yhVj gSA blds
KSP dk eku gS –

(A) x5     (B) 6x2 (C) 108 x5   (D) 6x5

[ . C]

. M2X3 dh foys;rk = x xzke eksy/yhVj

M2 X3  2M+3  + 3X-2

 [M+3]  = 2x

[X-2] = 3x

foys;rk xq.kkad KSP = (2x)2. (3x)3 = 108 x5

.4 AgCl dh ty]  0.02 M CaCl2, 0.01M NaCl ,oa
0.05 M AgNO3 esa foys;rk Øe'k% S0, S1,S2,S3

gSA mijksDr ek=kkvksa ds e/; fuEu fyf[kr esa ls
dkSulk laca/k lgh gS –
(A) S0 > S1 > S2 > S3 (B) S0 > S2> S1 > S3

(C) S0 > S1 = S2 > S3 (D) S0 > S2 > S3 > S1

[ . B]

. foys;rk = 
So ility oduct

Concentration of Common ion

lub Pr

 S1 = 
KSP

0 02.
 = 50 KSP

S2 = 
K SP

0 01.
 = 100 KSP

S3 = K sp

0 05.
 = 20 KSP

vr% S2 > S1 > S3 ; iqu% ty esa foys;rk
lokZf/kd gksxhA vr% S0 > S2 > S1 > S3

.5 ,d {kkjh; vEy ds 0.01M foy;u dk pH = 4

gSA fuEufyf[kr esa ls dkSulk dFku vEy ds fy,
vlR; gS –

(A) tc NaOH dh de ek=kk dks fefJr fd;k
tkrk gS rks ;g cQj foy;u cuk,axs

(B) ;g nqcZy vEy gS

(C) bldk lksfM;e yo.k vEyh; gksxk

(D) bldk lksfM;e yo.k {kkjh; gksxk
[ . C]

. ,dy {kkjh; vEy dh lkanzrk = 0.01 M

pH = 4

;fn vEy iw.kZr;% vk;fud gS rks vEy dk pH dk
eku gksxk

pH = –log 0.01   = –log 10-2 = 2

vr% ;g nqcZy vEy gSA tc nqcZy vEy ds
lksfM;e yo.k ?kqyrs gSa rks _.kk;u ty;ksftr
gksdj OH¯ vk;u lkanz.k c<+k nsrs gSa o foy;u
{kkjh; gksxkA vr% dFku (C) vlR; gSA

.6 ,dy {kkjh; vEy ftldk 3.5% 20ºC ij
N

20
 foy;u esa ?kqyu'khy gS] dk fo;kstu fLFkjkad

gksxk –
(A) 3.5 × 10-2 (B) 5 × 10-3

(C) 6.34 × 10-5 (D) 6.75  × 10-2

[ . C]

. vEy dh lkanzrk = 
N

20
 = 0.05 N

100 v.kqvksa 3.5 v.kq fo;ksftr gksrs gSaA

  1 v.kq esa ls fo;ksftr v.kqvksa dh la[;k
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     = 
35

100
= 0.035 = 

Ka =
C



2

1( )
 =

0 05 0 035

1 0 035

2. ( . )

.




 = 6.34 × 10-5

.7 AgCl dk 25ºC ij foys;rk xq.kuQy 2.8 × 10–10 gS rks
0.1 M AgNO3 foy;u esa yo.k dh foys;rk gksxh –

(A) 2.8 × 10-9 eksy/yhVj
(B) 2.8 × 10-10 eksy/yhVj

(C) 3.2 × 10-9 eksy/yhVj
(D) 3.2 × 10-12 eksy/yhVj

[ . A]

. 0.1 M AgNO3 esa

AgNO3  Ag + + NO3¯

AgCl  Ag+ + Cl¯

    KSP = [Ag+] [Cl¯]

vc [Ag+] dks [AgNO3] ds :i esa ys ldrs gSa
tcfd [Cl¯] AgCl dh foys;rk gSA

  Cl = 
K

Ag
SP

[ ]  = 
2 8 10

01

10.

.

 

  AgCl dh foys;rk = 2.8 × 10-9 /

8 25ºC ij ty esa Ni+2 vk;uksa dh vf/kdre lkanzrk
D;k gksxh tks fd 25ºC ij 0.1M H2S ds lkFk
lar`Ir gS ,oa HCl ds lkFk pH = 3 ij larqfyr
gSA NiS dk KSP 3 x 10-21 gSA H2S nks inksa esa
fo;ksftr gksrh gS ftuesa izR;sd ds lkE; fu;rkad
fuEu gSa –

H2S  H+ + HS– Ka1 = 9.1 × 10-8

HS–  H+ + S-2 Ka2 = 1.1 × 10-12

(A) 3 ×10-7 M (B) 4 × 10-7 M
(C) 5 × 10-7 M (D) 6 × 10-7 M

[ . A]

. H2S ds iw.kZ fo;kstu esa 1aK  o 
2aK

 dk xq.kkad
gksxk

Ka=
1aK ×

2aK

    = (9.1×10-8) × (1.1×10-12) = 1×10-19

lar`Ir H2S yxHkx 0.1 M gS rFkk H2S dk fo;kstu
cgqr /khjs gksrk gS

vr% [H+]2  [S-2] = 1 × 10 -19  × 10 -1 =
10-20

tcfd,   pH, 3 gS , [H+] = 10-3 M

[S-2] =  
[ ] [ ]

[ ]

H S

H

 



2 2

2  = 
10

10

20

6



   =  10-14 M

tc NiS vo{ksfir gksxk] ;fn foys;rk xq.kkad dk
mPpeku tks [Ni+2] dh vf/kdre lkanzrk j[k ldrk
gSA og gS]

[Ni+2] = 14–

21–

10

103 
 = 3 × 10-7 M

.9 5 × 10-4 eksy/yhVj lkanzrk okys H+ vk;u j[kus
okys foy;u dk pH Kkr dhft, –

(A) 3.3 (B) 2.26
(C) 1.26 (D) 0.26

[ . A]

. [H+] vk;u dh lkanzrk = 5 × 10-4 eksy/yhVj
pH = – log [5 × 10–4]

= – (log 5 + log 10–4)

= – 0.7 + 4

= 3.3

.10 dYiuk dhft, fd ifjorZu HC2O4
– + Cl2 

CO3
–2 + Cl¯ {kkjh; foy;u esa iw.kZ gksrs gSaA

izkjEHk esa OH ds 0.1 eksy] HC2O4¯ ds 0.1 eksy
rFkk Cl2 ds 0.05 eksy ysrs gSa rks ifj.kkeh foy;u
esa Cl¯ ds fdrus eksy izkIr gksaxs –
(A) 3.04 (B) 2.04
(C) 1.04 (D) 0.04

[ . D]

. vfHkfØ;k ds fy, lehdj.k gS
HC2O4

– +Cl2+5OH–  2Cl– +CO3
–2 +3H2O

;gka OH– lhekUr vfHkdeZd gS rFkk iw.kZr;% iz;qDr
gksrk gSA

 OH¯ ds 5 eksy Cl¯ ds 2 eksy cukrs gSa

   OH¯ ds 0.1 eksy Cl¯ ds 0.04 eksy cuk,axs

 ifj.kkeh foy;u esa Cl¯ ds eksyksa dh la[;k
   = 0.04

.11 nqcZy vEy HA dk fo;kstu fLFkjkad 4.9 × 10-8

gSA vko';d x.kuk ds ckn 0.1M vEy esa pH dh
x.kuk djks –
(A) 1.155   (B) 2.155 (C) 3.155 (D) 4.155

[ . D]

. nqcZy vEy ds fy, Ka = 2 .C

  = 
K

C
a

  = 
4 9 10

01

8.

.

x 

= 7 × 10-4

    pH = –log H+ = –log  C
        = –log 7 × 10–4 × 10–1  = 4.1549

=  4.155
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Ex.12 lk;uks,lhfVd vEy ds fy, Ka dk eku 4 × 10–3 gSA

0.4 M lksfM;e lk;uksa ,lhVsV foy;u ds ty

vi?kVu dh ek=kk D;k gksxh&

(A) 4.5 × 10–6 (B) 5.5 × 10–6

(C) 2.5 × 10–6 (D) 3.5 × 10–6

(Ans. C)

Sol. Kh = 3

14

a

w

104

10

K

K







   = 0.25 × 10–11

 h = 
4.0

1025.0

c

K 11
h




   = 2.5 × 10–6

.13 0.2M H2SO4 ds 40ml ,oa 0.1M HCl ds
10 ml ds feJ.k ls izkIr foy;u ds pH dh
x.kuk djks –

(A) 0.3685 (B) 0.4685 (C) 1.3685  (D) 1.4684

[ . B]

. HCl ls H+ dk feyh rqY;kad = 10 × 0.1 = 1

H2SO4 ls H+ dk feyh rqY;kad
= 40 × 0.2 × 2 = 16

foy;u esa H+ dk dqy feyh rqY;kad
= 1 + 16 = 17

[H+] = 
17

50
 = 3.4  × 10-1

[ [H+] = 
Meq

V in ml
]

pH = - log [H+] = - log [0.34] = 0.4685

.14 25ºC ,fuyhu] ,flfVd vEy ,oa ty dk
fo;kstu dk xq.kkad Øe'k% 4 ×10–10, 2×10–5 o
×10–14 g S aA M slhuk We Zy foy;u ,fuyhu
,flVsV ds ty vi?kVu dh ek=kk dh x.kuk djks –

(A) 0.025 (B) 0.015
(C) 0.035 (D) 0.045

(Ans. C)

. ,fuyhu+,flVsV¯+H2O ,fuyhu+,flfVd vEy

ty vi?kVu ls igys
   1    1    0       0

ty vi?kVu ds ckn
  1-h   1-h    h       h

ekuk lkafnzr yo.k C eksy yhVj–1 gS

Kh = 
Ch Ch

C h C h

.

( ) . ( )1 1   = 
h

h

2

21( )

h

h1
= 

K

K K
w

a b.

= 106

14

104102

10






% hydrolysis = 54.95 %

h = 0.035

.15 tc 0.1M ,flfVd vEy ds foy;u dks 0.1M
NaOH, Ka ds foy;u ls vuqekfir djrs gSa rks
lkE;fcUnq ij pH dh x.kuk djksA vEy ds fy,
Ka = 1.9 × 10–5 gS –

(A) 5.7 (B) 6.7

(C) 7.7 (D) 8.7
(Ans. D)

. ekuk vEy ,oa NaOH nksuksa dh iz;qDr lkanzrk
vEy ds Vml o NaOH ds V ml leku gSaA
CH3COOH  +  NaOH   CH3COONa + H2O

vfHkfØ;k ls iwoZ lkanzrk

 
01

2

.  V

V
     

01

2

.  V

V
        0 0

vfHkfØ;k ds ckn lkanzrk

    0  0   
01

2

.  V

V
    

01

2

.  V

V

[CH3COONa] = 
0 1

2

.
 = 0.05 M

vc CH3COONa ds ty vi?kVu ls pH dh
x.kuk djrs gSaA

CH3COONa + H2O  CH3COOH + NaOH

[OH¯] = C.h = 
K C

K
w

a

.

= 5

14

102

05.010








=   5 × 10–6

p[OH]  =  6 × 0.699 = 5.301
pH =  [14 – 5.301] = 8.699  8.7

.16 (NH4)2SO4 ds ek=kk dh x.kuk xzke esa dhft,

ftldk pH = 9 okyk foy;u cukus ds fy, 0.2

M NH3 ds 500ml feyk, tkrs gSaA NH3 ds fy,

Kb = 2 × 10-5–

(A) 3.248 g (B) 4.248 g
(C) 1.320 g (D) 6.248 g

(Ans. C)
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. pOH = -log Kb + log 
[ ]

[ ]

NH

NH OH
4

4



ekuk NH4
+ ds a feyh eksy foy;u esa feyk,

tkrs gSaA
NH4OH ds feyh eksy gksaxs = 500 × 0.2 = 100

  [NH4
+] = [yo.k] = 

a

500

vkSj [NH4OH]  = [{kkj] = 
100

500

fn;k x;k gS fd NH4OH ds fy,
Kb = 2 × 10-5 o pH = 9

 5  = –log 2 × 10–5 + log 
a /

/

500

100 500

  a = 200 feyh eksy = 0.2 mol

(NH4)2 SO4 ds izkIr eksy

= 
a

2
 = 0.1 mol

 W (NH4)2 SO4
   =  0.1 × 132

      = 1.32

.17 QkWfeZd vEy ,oa ,flfVd vEy ds fy, Ka ds
eku Øe'k% 2 × 10–4 o 2  × 10–5 gSA vEyksa dh
leku eksyj lkUnzrk ds lkFk vkisf{kd lkeF;Zrk
Kkr dhft, –

(A) 10 (B) 7

(C) 8 (D) 5

(Ans. A)

. nqcZy vEy dh vkisf{kd lkeF;Zrk

= 
K

K

C

C

a

a

1

2

1

2


F

H
G

I

K
J

 vkisf{kd lkeF;Zrk

= 
K

K

a

a

1

2

F

H
G

I

K
J ( C1 = C2)  = 


















5

4

102

102

HCOOH ls CH3COOH dh vkisf{kd lkeF;Zrk

=  = 1:10

.18 HCl ds 0.5 M foy;u ds 25ml, 0.5M NaOH ds
10ml o ty ds 15ml ls cus feJ.k dk pH Kkr
dhft, –

(A) 0.8239 (B) 1.0029
(C) 1.0239 (D) 1.8239

[ . A]

. HCl rFkk NaOH ds fy, ge tkurs gSa fd m.e.
= m.m.

  HCl dk m.e. = 0.5 × 25 = 12.5

    NaOH dk m.e. = 0.5 × 10 = 5.0

izkIr ifj.kkeh feJ.k esa HCl dk m.e.

= 12.5 – 5.0 = 7.5

dqy vk;ru = (25 + 10 + 15) ml  = 50 ml

  HCl dh ukWeZyrk = 
m e

Vol

. .

(ml)
 = 

7 50

50

.

  eksyjrk  =  
7 50

50

.

  [H+]  =  [HCl]  = 
7 50

50

.

  pH   =  – log 
7 50

50

.
 = 0.8239

.19 pkWd dk foys;rk xq.kkad 9.3 × 10–8 gSA bldh

foys;rk xzke izfr yhVj esa Kkr dhft, –

(A)  0.3040 xzke izfr yhVj

(B) 0.0304 xzke izfr yhVj

(C)  2.0304 xzke izfr yhVj

(D) 4.0304 xzke izfr yhVj

[ . B]

. CaCO3     Ca2+  +  CO3
2–

ekuk fd CaCO3 dh foys;rk s eksy izfr yhVj

gSA
  KSP  =  [Ca2+] [CO3

2–]  =  s.s

  s    =  KSP   =  9 3 10 8.  

 = 0.000304  eksy / yhVj

g /  esa foys;rk = eksy / yhVj × CaCO3 dk

vkf.od Hkkj

      = 0.000304×100 = 0.03040 xzke/ yhVj

.20 vf/kdre pkydrk gksrh gS –

(A) K3Fe(CN)6 [0.1 M foy;u]

(B) K2Ni(CN)4 [0.1M foy;u]

(C) FeSO4.Al2(SO4)3.24H2O [0.1 M foy;u]

(D) Na[Ag(S2O2)3]  [0.1 M foy;u]

[ . C]
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. f}rh;d yo.k vk;uhdj.k ij vf/kd vk;u nsrs

gSaA yo.k dk ,d v.kq Fe+2, 2Al+3, 4SO4
–2

vk;u nsrs gSaA vr% bldh pkydrk vf/kdre

gksxhA

21 0.02 eksy izksisuksbd vEy ds ,d yhVj tyh;

foy;u ftldk 25ºC ij Ka = 1.0 x 10-5 gS  esa

lksfM;e izksisuks,V dh fdruh ek=kk feykbZ tk,

fd ;g foy;u 6 pH dk cQj foy;u cu tk,
–

(A) 0.1  M (B) 0.2 M

(C) 0.3 M (D) 1.3 M

[  B]

O;atd dk iz;ksx djrs gq,

pH  = pKa + log 
[ ]

[ ]

Salt

Acid

ge izkIr djrs gS–

6 = – log(1.0 x 10–5) + log
[ ]

[ . ]

Salt

M0 02

  =  6 = 5 + log 
[ ]

[ . ]

Salt

M0 02

;k     
[ ]

[ . ]

Salt

M0 02
= 10  or [yo.k] = 0.2 M

.22 ,d cQj foy;u ftlesa 0.03  eksy izksisuksbd
vEy (Ka = 1.0 x 10–5)  rFkk 0.02 eksy yo.k
fo|eku gSA ;fn blesa 0.01 eksy HCl 25ºC ij
?kksyk tk, rks foy;u dh pH gksxh &

(A) 3.4 (B) 4.4

(C) 5.4 (D) 6.4

    [  B]

pH = pKa + log 
[ ]

[ ]

Salt

Acid

= –log(1.0 × 10–5) + log
)01.003.0(

)01.002.0(




    =  5 + log 







4

1
 = 5 – 0.6

  = 4.4

.23 0.2M NaOH  ds 20 ml  rFkk 0.2M CH3COOH

ds 50 ml dks feykus ij 70ml foy;u curk gS
foy;u dh pH D;k gksxh ;fn ,flfVd vEy dk
vk;uu fLFkjkad 2 x 10–5 gS &

(A) 4.522 (B) 5.568
(C) 6.522 (D) 7.568

[  A]

NaOH feykus ij ,flfVd vEy dh leku ek=k
dks lksfM;e ,lhVsV esa cnyrk gSA

vr% NaOH feykus ds ckn ,flfVd vEy dh

lkUnzrk = 
70

30
 x 0.2M

NaOH  feykus ds ckn CH3COONa dh lkUnzrk

= 
70

20
 x 0.2M

vr% fuEu O;atd dk iz;ksx djrs gq,

pH = p Ka + log 
[ ]

[ ]

Salt

Acid

= – log(2 x 10–5) + log 







30

20

= 4.699 – 0.177  = 4.522

.24 0.2 M  HCOOH  foy;u esa H+ vk;u dh
lkUnzrk 6.4 x 10–3  eksy@yhVj gS bl foy;u
esa HCOONa bruk feyk;k tkrk gS fd HCOONa

dh lkUnzrk 1eksy izfr yhVj gks tk,A bl foy;u
dh pH D;k gksxh tcfd HCOOH ds fy,
Ka = 2.4 × 10–4 rFkk HCOONa  ds fo;kstu
dh ek=kk 0.75 gks &
(A) 3.19 (B) 4.19
(C) 5.19 (D) 6.19

[  B]

ekuk HCOONa feykus ij HCOOH dk vk;uu
de gksrk gSaA

ge fuEu O;atd dks iz;qDr dj ldrs gSa

pH = pKa + log 
[ ]

[ ]

Salt

Acid

pwafd yo.k 75% fo;ksftr gS vr% foy;u dh pH

Kkr djus ds fy,

pH = –log (2.4 x 10-4) + log 
2.0

75.0

= 3.62 + 0.57  = 4.19

.25 NaCN rFkk HCN ;qDr cQj foy;u ftldh pH

10.4 gks dk ,d yhVj foy;u cukus ds fy,
0.01 eksy NaCN dks iz;qDr djrs gq, HCl dh
fdruh ek=kk dh vko';drk gksxhA fn;k x;k gS
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Kion (HCN) = 4.1 x 10–10.-

(A) 8.55 x 10-4 eksy
(B) 8.65 x 10-4 eksy

(C) 8.75 x 10-4 eksy
(D) 9.9 x 10-4 eksy

[  D]

HCl feykus ij NaCN, HCN. esas cnyrk gSA ekuk
HCl dh X ek=k feyk;h tkrh gS rc

[NaCN] = 0.01 M - X

[HCN] = X

pH rFkk Ka okys O;tad esa bu ekuksa dks izfr-
LFkkfir djus ij

pH = - log Ka + log 
[ ]

[ ]

Salt

Acid

We get  10.4 = –log[4 × 10–10] + log 
0 01.  x

x

or  10.4  = 9.4 + log 
0 01.  x

x

or  log 
0 01.  x

x
 = 1

or  
0 01.  x

x
 = 10  11x = 10–2

or  x  =  9.9 × 10–4 M

.26 iw.kZ fo;ksftr 1.0M HCOONH4  tyh; foy;u
dh pH Kkr dhft,&

(HCOOH dk pKa = 3.8 rFkk NH3 dk pKb = 4.8)

(A) 3.5 (B) 4.5

(C) 5.5 (D) 6.5

[  D]

veksfu;e QkesZV dk tyvi?kVu fuEu izdkj gksrk gS&

NH4
++HCOO¯ +H2O  NH4OH  +  HCOOH

Kh = 
ba

w

KK

K

blds vykok foy;u esa
    [NH4OH] = [HCOOH]

vr% Kh  =  2

2

¯]HCOO[

]HCOOH[

;k
ba

w

KK

K
=  2

a

2

]k[

]H[ 

;k [H+]2 =  
ba

w

KK

K

;k 2pH =   pKw + pKa - pKb

;k pH =  
2

1
[pKw + pKa - pKb]

=  1/2 [14 + 3.8 - 4.8]
=  6.5

.27 ,d foy;u ftlesa 1 M HCl ds 10 ml rFkk
2 M NaOH ds 10 ml gS dh pH Kkr dhft,&
(A) 11.7 (B) 12.7
(C) 13.7 (D) 10.7

[  C]

      HCl +  NaOH  NaCl + H2O

vfHkfØ;k esa

igys eksyj  10 × 1  10 × 2

rqY;kad       =10     =20   0   0

vfHkfØ;k ds 0 10  10  10

ckn eksyj

rqY;kad

[OH–] left from NaOH=
20

10
= 0.5 M

pOH  = – log OH–  = – log 0.5

pOH  = 0.3

pH  =  13.7

.28 0.1eksy CH3COOH rFkk 0.2 eksy CH3COONa ds
feJ.k ds 100 ml foy;u dh pH Kkr dhft,
tcfd Ka= 2 ×10–8 gks-
(A) 4.6 (B) 5.6

(C) 6.6 (D) 7.6
(Ans. A)

ge tkurs gS&

pH = –log Ka + log 
[ ]

[ ]

Salt

Acid

[yo.k]  =  
2 1000

60 100




 M = 0.333

= – log 2 × 10–5 + log 

1000

10001.0
100

10002.0





=  4.6

.29 1 M HCl  ds  80 ml tyh; foy;u esa Na2CO3

ds 10.6 g dks ?kksydj cuk;s x;s cQj foy;u dh
pH D;k gksxh HCO3

– ds fy, Ka = 6 x10-11 gS&
(A) 8.6 (B) 9.6
(C) 11.6 (D) 12.6

(Ans. B)
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   Na2CO3 + HClNaCl + NaHCO3

vfHkfØ;k  
106

6.10
x1000 80x1

ls igys   =100     80      0 0

eksyj rqY;kad
vfHkfØ;k  20      0     80        80

ds ckn
eksyj rqY;kad
foy;u esa  Na2CO3 rFkk HCO3¯ gS rFkk cQj dh
rjg dk;Z djrk gSA

pH  =  – log Ka  +  log 
[ ]

[ ]

CO

HCO
3

2

3





=  – log 6 × 10–11  +  log 
80

20

=  9.6

.30  0.05 M QkfeZd vEy ds 50 ml es a 0.1M

HCOONa foy;u dk fdruk vk;ru feyk;k
tk, fd ;g pH = 4.0 okyk cQj foy;u cu
tk,A QkfeZd vEy dk pKa = 3.7 gS&
(A) 50 ml (B) 40 ml
(C) 30 ml (D) 60 ml

[  A]

ekuk 0.1 M HCOONa dk V ml  0.05 M HCOOH

ds 50 ml esa feyk;k x;k A
feJ.k esa

[HCOONa ] =
)50V(

V1.0




[HCOOH] = 
)50V(

05.050




 pH = –log Ka + log 
[ ]

[ ]

Salt

Acid

4.0 = 3.7  + log 
)50V/(5.2

)50V/()V1.0(




V = 50 ml

.31 lsdjhu (Ka = 2 x 10-12) ,d nqcZy vEy gS
ftldk lw=k HSaC gS lsdjhu ds 4 x 10-4 eksy
pH 3  okys 200 lseh3 ty esa ?kksys tkrs gsa ekuk
vk;ru esa dksbZ ifjorZu ugha gksrk gSA lkE;koLFkk
ij ifj.kkeh foy;u esa Sac- vk;uks dh lkUnzrk
Kkr dhft, &

(A) 2 x 10-12 M (B) 3 x 10-12 M
(C) 4 x 10-12 M (D) 5 x 10-12 M

[  C}

[HSaC] = 
1000/200

104 4–
 = 2 x 10–3 M

[H+] = 10-3 dh mifLFkfr es HSaC fo;ksftr gksrk
gSA

HSaC   H+  + SaC¯

fo;kstu ls iwoZ 2 x 10-3       10-3    0

lkUnzrk

H+ dh mifLFkfr esa HSaC dk fo;kstu levk;u
izHkko ds dkj.k ux.;  gksrk gS bl izdkj lkE;
ij [HSaC] = 2 x10-3, H+ = 10-3

Ka = 
]HSaC[

¯]SaC][H[ 

  2 x 10-2  = 3–

3–

102

¯]SaC][10[


  [SaC¯] = 4 x 10-12 M

.32 ,d nqcZy vEy dk Ka = 1.0 x 10–4 gSA bldh
izcy {kkj ds lkFk vfHkfØ;k ds fy, lkE; fu;rkad
Kkr dhft,–

(A) 109 (B) 1010

(C) 1011 (D) 1012

[  B]

nqcZy izcy

HA + BOH  BA + H2O

;k HA +  B+ + OH ¯ B+ + A¯ + H2O

;k HA + OH¯ A¯ + H2O

  K = 
¯]OH][HA[

¯]A[

nqcZy vEy HA ds fy, Hkh

HA  H+ + A¯

Ka = 
]HA[

¯]A][H[ 

K

Ka = Kw  or  K = 
w

a

K

K
= 

14–

4–

10

10
 = 1010

.33 ,d foy;u ftlds 100 ml esa 0.2 gm. NaOH

?kqyk gqvk gSA foy;u dh pH Kkr dhft,&
(A) 10.699 (B) 11.699
(C) 12.699 (D) 13.699

[  C]

NaOH ds 100 ml esa NaOH ds 0.2 xzke
mifLFkr gSA

 NaOH ds 1000 ml esa NaOH ds 2 xzke
mifLFkr gksaxs &

foy;u dh ukeZyrk = 
40

2
 = 0.05 N

 [H+] = 
05.0

10 14–
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 – log[H+] = –log 








05.0

10 14–

= – [– 14 + 2 – 0.6990]

= 12.699

.34 ,d foy;u ds izfryhVj esa 1 eksy CH3COONa

rFkk 1 eksy HCl gSA ,d vU; foy;u ds
izfr yhVj esa 1 eksy CH3COONa rFkk 1 eksy
,flfVd vEy gSaA rks bu foy;uksa dh pH dk
vuqikr gksxk &
(A) 1 : 1 (B) 2 : 1
(C) 1 : 2 (D) 2 : 3

[  C]

fLFkfr I - ,d eksy CH3COONa rFkk 1 eksy
HCl okys foy;u dh pH

 CH3COONa+HClCH3COOH+NaCl

vfHkfØ;k        1 1 0        0

ls igys

fo;kstu 0 0 1  1

ds ckn
[CH3COOH] = 1M

  [H+] = C =  C
C

Ka
 = aK.C

= aK   C = 1

 pH1 = –
2

1
 log Ka

fLFkfr II - ,d eksy CH3COONa rFkk ,d eksy
CH3COOH okys cQj foy;u dh pH

 pH2 = – log Ka+ log 
[Salt]

[ ]Acid
 = - log Ka

 [yo.k] = [vEy] = 1M


2

1

pH

pH
 = 

2

1

or pH1 : pH2 = 1 : 2

.35 2% fo;ksftr 0.002 N NH4OH foy;u dh pH

Kkr dhft,&

(A) 7.6 (B) 8.6

(C) 9.6 (D) 10.6

[  C]

NH4OH  ,d nqcZy {kkj gS rFkk vkaf'kd fo;ksftr gSA

NH4OH  NH4
+ + OH-

fo;kstu ls   1   0    0

igys lkUnzrk

fo;kstu i'pkr 1 -   

lkUnzrk

 [OH–] = C = 2 × 10–3 ×
100

2

= 4 × 10–5 M

pOH =  – log[OH–]

= – log 4 × 10–5  =  4.4

pH =  14 – 4.4

=  9.6

.36 NaOH ls mnklhuhd`r HCl ds ifj.kkeh foy;u esa

mifLFkr Lih'kht gS –

(A) Na+, Cl–, H3O
+ (B) Na+, Cl–, H2O

(C) Na+, Cl–, OH– (D) H+, H3O
+

[  B]

. Na+, OH– + H+ Cl–  Na+ Cl– + H2O

.37 fuEufyf[kr esa ls fdlds pH dk eku yxHkx ,d

ds cjkcj gS –

(A) 100 ml 
M

10
HCl  +  100ml 

M

10
NaOH

(B) 55 ml 
M

10
HCl  +  44 ml 

M

10
NaOH

(C) 10 ml 
M

10
HCl +  90 ml 

M

10
NaOH

(D) 75 ml 
M

5
HCl  + 25ml 

M

5
NaOH

[  D]

. 25 ml 
M

5
 NaOH, 25 ml 

M

5
 HCl ls mnklhuhd`r

gksaxsA vr% 50 ml 
M

5
 HCl vkSj nksuksa foy;uksa dks

feykus ij dqy 100 ml vk;ru gksxkA

N1V1  = N2V2

50 × 
N

5
 = N2  × 100

N2  =  
50

5 100





N
 =  .1   vr%  pH = 1
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.38 0.20 M NH3, 0.40M NH4Cl ds cQj foy;u ds

fy, pOH–pKb dh x.kuk dhft,A veksfu;k ds

fy, Kb = 10 –

(A) 0.50 (B) 0.60

(C) 0.30 (D) 0.75

[  C]

. pOH = pKb + log
[Salt]

[ ]Base
;

pOH – pKb  =  log  
0 4

0 2

.

.
  =  0.30

.39 0.01 M HS– dk pH gksxk –

(A) pH = 7 + 
pKa

2
+ 

log C

2

(B) pH = 7 – 
pKa

2
 – 

log C

2

(C) pH = 
pK pK1 2

2



(D) pH = 7 + 
pK pKa bF

HG
I
KJ2

[  A]

. HS–  +  H2O    H2S  +  OH–

 [OH–]  =  Ch = 
K C

K
w

a

.

 [H+]  =  
K

K C

K

w

w

a

.
 = 

K K

C
w a.

;k pH = 
1

2
 [pKw + pKa + log C]

.40 nqcZy vEy ds izfr'kr vk;uu dks Kkr djus dk

lw=k gS –

(A) 100
K

C
a (B) 

100

1 10 ( )pK pHa

(C) (A) o (B) nksuksa (D) dksbZ Hkh ugha

[  C]

. nqcZy vEy fo;kstu lkE; ds fy,] fo;kstu dh

ek=kk  fuEu izdkj nh tkrh gS –

  = 
K

C
a    %   =  100

K

C
a

Ka  = 
[ ] [ ]

[ ]

H A

HA

 

 = 
[ ].

( )

H C

C






1
 = 

[ ].

( )

H




1

rFkk log Ka  = log H+  +  log 


( )1

;k pKa  =  pH  +  log 
( )1 



pKa  –  pH  =  log 
( )1 




1 


 =  10pK pHa 

;k
1


  =  10pKa pH  + 1

;k   =  
1

1 10( ) pKa pH


