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ifjp; (INTRODUCTION) 
➢ ,d foy;u nks ;k nks ls vf/kd inkFkksaZ dk ,d laekxh feJ.k gS tks jklk;fud 

:i ls vfHkfØ;k ugha djrs gSaA ge vius nSfud thou esa dbZ çdkj ds 

foy;uksa dks dke ysrs gSaA tSls] Bksl&nzo] nzo&nzo] xSl&xSlA bl v/;k; esa 

ge foy;u ds dbZ xq.k vkSj muds vuqç;ksxksa ds ckjs esa tkusaxsA 

 dqN egRoiw.kZ 'krsaZ: 
foy;u% nks ;k nks ls vf/kd inkFkksaZ ds lekaxh feJ.k dks foy;u 

dgrs gSaA 

foys;% foy;u esa de ek=k esa mifLFkr inkFkZ dks foys; dgk 

tkrk gSA 

foyk;d% foy;u esa vf/kd ek=k esa mifLFkr inkFkZ foyk;d dgykrk 

gSA 

f}?kVdh; 

foy;u% 

os foy;u ftuesa nks ?kVd gksrs gSa] f}?kVdh; foy;u 

dgykrs gSa] tSls] yo.k foy;u] csathu vkSj VkWYkwbZuA 

f=?kVdh;  

foy;u% 

os foy;u ftuesa rhu ?kVd gksrs gSa] f=?kVdh; foy;u 

dgykrs gSa] tSls ,Fksu‚y + ty ,flfVd vEyA 

tyh; foy;u% tc foys; dks ty esa ?kksyk tkrk gS] rks bls tyh; foy;u 

dgk tkrk gS] tSls] phuh dk foy;u] ty esa ,Fksu‚yA 

vtyh; 

foy;u% 

tc foys; ty ds vykok fdlh vU; foyk;d esa ?kqy tkrk 

gS] rks bls vtyh; foy;u dgk tkrk gS] mnkgj.k ds fy,] 

,YdksgkWy esa vk;ksMhu ?kqy tkrk gS (fVapj vk;ksMhu)A 

feJ.kh; nzo  

inkFkZ% 

os æo tks vkil esa feydj laekxh feJ.k cukrs gSa] feJ.kh; 

æo dgykrs gSaA 

vfeJ.kh; nzo 

inkFkZ% 

os æo tks vkil esa fefJr ugha gksrs gSa vfeJ.kh; æo 

dgykrs gSaA 

feJ /kkrq% nks ;k nks ls vf/kd /kkrqvksa ds Bksl foy;u feJ /kkrq 

dgykrs gSaA muesa ls ,d v/kkrq Hkh gks ldrk gSA 
  
 

foy;u ds çdkj (TYPES OF SOLUTIONS)% 

lkj.kh & 1 
Ø-la foys; foyk;d foy;u ds izdkj mnkgj.k 

Bksl foy;u 

1 Bksl Bksl Bksl esa Bksl lHkh feJ /kkrq,a tSls ihry] dkaL; ] rkacs vkSj lksus dh 

feJ /kkrq vkfnA 

2 nzo Bksl Bksl esa nzo Na ds lkFk ikjs dk vEkyxe]  CuSO4. 5H2O, FeSO4.7H2O    

3 xSl Bksl Bksl esa xSl Pd esa 
2H  dk foy;u] [kfutksa esa ?kqyh xSlsaA 

nzo foy;u 

4 Bksl nzo nzo esa Bksl phuh dk foy;u] ued dk foy;u] 
4CCl esa I2 

5 nzo nzo nzo esa nzo VkWyqbZu esa csathu] ty esa ,YdksgkWyA 

6 xSl nzo nzo esa xSl Tky esa 
2CO ] ty esa 

3NH  vkfnA 

xSlh; foy;u 

7 Bksl xSl xSl esa Bksl ok;q esas vk;ksMhu ok"i] 
2N  esa diwj ok"i 

8 nzo xSl xSl esa nzo Okk;q esa ty ok"i] N2 esa 3CHCl ok"i 
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 foy;u (SOLUTION) 

  

9 xSl xSl xSl esa xSl Okk;q ( )2 2O N+  

 fdlh fofy;u dh lkUnzrk dks fofHkUu lkUnzrk inksa }kjk O;Dr fd;k tk ldrk gSA ftudk o.kZu bl Ádkj gSA 

 (a) ruq foy;u (Dilute Solution): ,d foy;u esa ftlesa foys; dh vYi ek=k dks foyk;d dh vR;f/kd ek=k esa ?kksyk 

tkrk gSA mls ruq foy;u dgrs gSaA 

 (b) lkUnz foy;u (Concentrated solution): og foy;u ftlesa foys; rqyukRed :i ls vf/kd ek=k esa mifLFkr gksrk 

gS mls lkUnz foy;u dgrs gSaA  
 

foy;u ds xq.k (Properties of a solution) : 

(i) ,d foy;u lEiw.kZ :i ls ,dleku gksrk gS blfy, ;g ?kuRo] ijkoRkZu xq.kkad (Refrative index) vkfn ,d tSls leku 

xq.k j[krk gSA 

(ii) foy;u esa ftlesa foys; d.kksa dk vkdkj 10–7 - 10–8 cm ls de dksfV dk gksrk gS] okLrfod foy;u dgykrk gSA 

(iii) izÑfr esa foy;u leakxh gksus ds dkj.k HkkSfrd fof/k;ksa }kjk foy;u ds vo;oksa dks vklkuh ls i`Fkd ugha fd;k tk ldrkA 

(iv) fdlh foy;u ds xq.k mlds vo;oksa ds xq.k gksrs gSa vFkkZr~ vo;oksa }kjk foy;u cukus ds i'pkr~ ;s vius xq.kksa dks ifjofrZr 

ugha dj ldrsA 

(v) foy;u dk la?kVu (composition) fu;r ugha gksrk rFkk dqN lhekvksa esa ifjforZr gks ldrk gSA  

(vi) foy;u ds dqN xq.k tSls ?kuRo] ';kurk] ì"B ruko] DoFkukad] xyukad vkfn foy;u ds la?kVu ds lkFk ifjofrZr gksrs gSaA 
 

lkanzrkvksa ds in (CONCENTRATION TERMS) : 
(i)  eksyjrk (MOLARITY) (M) :  

➢ 1 yhVj foy;u esa mifLFkr foys; ds eksyksa dh la[;k dks eksyjrk (M) dgrs gSaA  

• Ekksyjrk = 
(L)

n
=

V

foys; d s eksyk as dh l[a ;k

foy;u  dk yhVj e as vk;ru

 

(ii) ukWeZyrk (NORMALITY) (N) :  

➢ 1 yhVj foy;u esa mifLFkr foys; ds rqY;kadksa ;k xzke rqY;kadksa dh la[;k dks foy;u dh ukWeZyrk dgrs gSaaA 

 ukWeZyrk (N) = 
( ) yhVj eas

foy;s  dh xzke rYq ;kadkas  dh la[;k  

foy;u  dk v k;ru

= 
( )×

foys; dk nOz ;eku  ¼xzke e½sa

rYq ;kadh  nOz ;eku  foy;u  dk vk;ru  yhVj eas

 

(iii) eksyyrk (MOLALITY) (m) : 

➢ 1000 gm foyk;d esa mifLFkr foys; ds eksy ;k xzke v.kqvksa dh la[;k dks foy;u dh eksyyrk dgrs gSaA 

• foy;u dh eksyyrk = 
(kg)

foy;s  d s ekys k sa dh l[a ;k

foyk;d  dh ek=kk

 = 
×1000

(g)

foys; d s ekys k sa dh la[;k

foyk;d  dh ek=k
 

(iv) QkWeZyrk (FORMALITY) (F)  :  

➢ ;g izfr yhVj foy;u esa foys; dh xzke esa lw= nzO;eku la[;k gSA 

• QkWeZyrk 
( )

=
(g) × (L)

 

  

foy;s  dk nzO;eku xzke esa

foy;s  dk l=w nzO;eku   foy;u  dk vk;ru

 

 

(v) foy;u dk lkeF;Z (Strength of a Solution) (S) :  

➢ 1 yhVj foy;u esa ?kksys x;s foys; dh xzke esa ek=k dks gL–1 esa lkeF;Z dgrs gSaA 

• S = (g)

(L)

foys; dk nzO;eku

foy;u dk vk;ru

 

• S = foy;u dh eksyjrk × foys; dk eksyj nzO;eku 

• S = foy;u dh ukWeZyrk × foys; dk rqY;kadh nzO;eku  
 

(vi) Áfr'kr ds inksa esa lkanzrk (Concentration in terms of percentage) 

(a) nzO;eku@Áfr'kr (w/W) (PERCENTAGE BY MASS) (w/W) : 

➢ foy;u ds fn;s x,s nzO;eku esa mifLFkr xzke esa foys; ds nzO;eku dks foys; dk nzO;eku va'k dgk tkrk gSaA 

• vr% nzO;eku va'k 
w

=
w + W
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• w xzke esa foy; dk Hkkj  

 W xzke esa foyk;d dk Hkkj 

• nzO;eku izfr'kr 
  

=  
 

100
foys; dk nOz ;eku

foy;u dk nOz ;eku

(g) 100 w
=

(g) w + W
 

• nzO;eku izfr'kr rkieku ij fuHkZj ugha gksrk gSA 
 

(b) vk;ru@izfr'kr (v/V) (PERCENT BY VOLUME) (v/V) : 

➢ ;g fof/k nzo ds nzo esa foy;u ds fy, mi;ksx esa yh tkrh gSA foy;u ds vk;ru (mL) esa mifLFkr nzo foys; ds vk;ru 

(mL) dks vk;ru va'k dgrs gSaA 

• vk;ru va'k 
mL)

=
mL)

(

(

nzo foys; dk vk;ru

foy;u  dk vk;ru
 

• vk;ru % =
100 v

100
v V


= 

+

foy;s  dk vk;ru

foy;u  dk vk;ru

 

  
= 

 
= 

v ml

V ml

e as foys; dk vk;ru

e as foyk;d dk vk;ru
 

(c) Áfr'kr lkeF;Z@vk;ru çfr'kr nzO;eku (w/V) (Percent by strength/ percentage mass by volume) (w/V) : 

• 
   

=   
   

(g) 100w w
% = ×100

V (ml) V

foys; dk nzO;eku

foy;u  dk vk;ru
 

   
= 

 
= 

w

V ml

foyk;d dk Hkkj xkz - e sa

e as foy;u dk vk;ru
 

 

mnkgj.k% 1  lY¶;wfjd vEy ds 13%  æO;eku ;qä foy;u dk ?kuRo 1.09 g/ml gSA foy;u dh eksyjrk dh x.kuk djsa 

   (1) 1.445 M  (2) 14.45 M  (3) 144.5 M  (4) 0.1455 M 

gy:   (1) foy;u ds 100 xzke dk vk;ru = 
100

d
 = 

100

1.09
mL = 

100

1.09 1000
 yhVj = 

1

1.09 10
 yhVj 

   foy;u ds 100 xzke esa  H2SO4 ds eksy dh la[;k = 
13

98
 

   eksyjrk = 2 4H SO  d s eksyk s dh l[a ;k

foy;u dk vk;ru yhVj eas

 = 
13 1.09 10

98 1


  = 1.445 M 

 

mnkgj.k% 2  'kq) ty dh eksyjrk dh x.kuk djsa (d = 1gm/ml) 
   (1) 555 M  (2) 5.55 M  (3) 55.5 M  (4) dksbZ ugha 
gy:   (3) 1000 mL ty ij fopkj djsa  

    1000 mL  ty dk nzO;eku = 1000 × 1 = 1000 xzke 

   ty ds eksy dh la[;k = 
1000

18
 = 55.5 

   eksyjrk = 
ty ds ekys ks dh la[;k

foy;u dk vk;ru yhVj eas

 = 
55.5

1
 = 55.5 M 

mnkgj.k% 3  lY¶;wfjd vEy ds 20% (w/w) foy;u dh eksyjrk 2.55 M gSA foy;u dk ?kuRo gS 

   (1) 1.25 g cm–3  (2) 0.125 g l–1  (3) 2.55 g cm–3  (4) vçR;kf'kr 

gy:   (1) 100 g  foy;u dk vk;ru = 
100

d
 ml 

    M = 
20 d 1000

100 98

 


 rFkk d = 

2.55 100 98

20 1000

 


 = 1.249  1.25   

mnkgj.k% 4  15 xzke esfFky ,YdksgkWy dks 35 xzke ty esa ?kksyk tkrk gSA foy;u esa esfFky ,YdksgkWy dk æO;eku çfr'kr 

D;k gS\ 

   (1) 30%   (2) 50%   (3) 70%   (4) 75% 



 

 foy;u (SOLUTION) 

  

gy:   (1) foy;u dk dqy nzO;eku = (15 + 35) gram = 50 gram 

   esfFky ,YdksgkWy dk nzO;eku %  = 
efs Fky ,Ydkgs kWy dk nzO;eku

foy;u dk nzO;eku

 × 100 = 
15

50
 × 100 = 30% 

(vii)  ikVZ~l ij (Áfr) fefy;u (Parts per million) (ppm) :  

➢ ;g vR;f/kd ruq foy;uksa tSls ty dh dBksjrk] ok;q iznw"k.k vkfn dh lkanzrk dks O;Dr djus dh fof/k gSA 

• inkFkZ dk ppm (nzO;eku }kjk) = 
 
 
 

6(g)
×10

(g)

foy;s  dk nzO;eku

foy;u  dk nOz ;eku

 
 

• ppm (vk;ru }kjk) = 
6×10foy;s  dk vk;ru

foy;u  dk vk;ru
 

• ppm 
6 (g)W

×10
V  (mL)

 
= 

 

foys;dk nOz ;eku

foy;udk vk;ru
 

 

(viii) eksy va'k@ÁHkkt (MOLE FRACTION): 

➢ foy;u esa fdlh vo;o ds eksyksa dh la[;k dk] foy;u esa mifLFkr lHkh vo;oksa ds eksyksa ds dqy la[;k ds lkFk 

vuqikr ml vo;o dk eksy va'k dgykrk gSA 

• foys; dk eksy va'k 
B

(n)
X

(n)  (N)
=

+

foys; d s ekys

foy;s  d s ekys  foyk;d  d s eksy

  

• foyk;d ds eksy va'k 
A

(N)
X

(n)+ (N)
=

foys; d s eksy foyk;d  d s ekys

foyk;d d s eksy

  
 

     

     
 

(ix) eksyjrk rFkk ukWeZyrk esa lEcU/k (RELATION BETWEEN MOLARITY AND NORMALITY) : 
➢ S = eksyjrk × foys; dk eksyj nzO;eku rFkk S = ukWeZyrk × foys; dk rqY;kad nzO;eku  

 vr% ge fy[k ldrs gSa 

• eksyjrk × foys; dk eksyj nzO;eku = ukWeZyrk × foys; dk rqY;kad nzO;eku  

• ukWeZyrk 
×

=
 ekys jrk foys; dk eksyj nOz ;eku

foy;s  dk rYq ;kadh  nzO;eku

  

   ×

/ 
=

( )

eksyjrk foy;s  dk ekys j nzO;eku

foy;s  dk ekys j nzO;eku l;a kts drk  x.q kkda

 

• ukWeZyrk = eksyjrk × la;kstdrk xq.kkad 

• N = M × n – dkjd ;  
 

(x) eksyyrk rFkk eksy va'k esa lEcU/k (RELATION BETWEEN MOLALITY (m) AND MOLE FRACTION) :  

• B B B A

A A A

x n n M 1000

x n w 1000

 
= =


 

• B A

A

x M

x 1000


=
ekys yrk  

• B A

B

x M
:

1 x 1000


=

−

eksyyrk  vf/kd ruq ds fy, xB <<< 1; xB = AM

1000

ekys yrk
 

(xi) eksyyrk (m) rFkk eksyjrk (M) ds chp lEcU/k (RELATION BETWEEN MOLALITY (m) AND MOLARITY (M) :  

• 
( ) ( )B

M 1000
m

d 1000 M M


=

 − 
 

• d = foy;u dk ?kuRo  

A BX X 1+ =

A A

B B

X N

X n
=
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• MB = foys; dk v.kqHkkj 

(xii) H2O2 foy;u dk vk;ru lkeF;Z (VOLUME STRENGTH OF H2O2 SOLUTION) : 

➢  NTP/STP ij izfr bdkbZ vk;ru H2O2 foy;u ds vi?kVu }kjk izkIr O2(L) dk vk;ru] bldk vk;ru lkeF;Z dgykrk gSA 

➢ H2O2 dk vk;ru lkeF;Z rFkk eksyjrk/ukWeZyrk/(g/L)/%(w/V) ds e/; laca/k %& 

• ekuk H2O2 foy;u dk vk;ru lkeF;Z 'X' V gSA bldk vFkZ gSa fd ,d yhVj H2O2 foy;u NTP ij  'X' yhVj O2 mRiUu 
dj ldrk gSA  

  2H2O2 ⎯→ 2H2O + O2(g) 
  2 eksy       1 eksy 

   1 eksy O2 mRiUu gksrh gSa = 2 eksy H2O2 foy;u }kjk   

  
X

11.2
 eksy O2 mRiUu gksxh = 

2X

22.4
 eksy H2O2 foy;u ls 

 (a) eksyjrk = 2X X

(L) 22.4 11.2
= =

foy;s  d s ekys k sa dh l[a ;k

foy;u  dk yhVj e as vk;ru

  

  tgk¡ 

 

 (b) ukWeZyrk = eksyjrk × la;kstdrk xq.kkad = 
X X

2
11.2 5.6

 =  

  tgk¡  

 (c) lkeF;Z (g/L) : S = N × E 

  tgk¡ 
 
g/ L 

 (d)  

ruqrk dk fl)kUr (CONCEPTS OF DILUTION) : 
➢ ruqrk dk vFkZ foy;u esa foyk;d dks feykus ls gS tgka ruqrk ls iwoZ rFkk i'pkr~ fuEufyf[kr vifjofrZr jgrs gSaA 

 • foys; dh ek=k (wB) 

 • foys; ds eksy (M × V) 

 • foys; ds xzke rqY;kadksa dh la[;k (N × V) 

 
ruqrk dh 'krZ (Condition of dilution) : 

  

X
M

11.2
=

X
N

5.6
=

X
S 17

5.6
= 

w X 17
%

V 5.6 10

 
=   

1 1 2 2

1 1 2 2

M V M V

N V N V

=

=

foy;u 

ruqrk 

ds ckn 

foy;u ty 

eksy = M1V1 
xzke, rqY;kad 

 = N1V1 

eksy = M2V2 
xzke, rqY;kad 

 = N2V2 

 

vk;ru =  

vk;ru =  

N1V1 = N2V2 
M1V1 = M2V2 



 

 foy;u (SOLUTION) 

  

foy;uksa ds feJ.k dh ifjdYiuk (CONCEPTS OF MIXING OF SOLUTIONS)  

➢ Case I : tc vEy&vEy ;k {kkj&{kkj feyk, tk,a 

   1 1 2 2 3 3
R

1 2 3

N V N V N V ...
N

V V V ...

+ + +
=

+ + +
 

 

 

➢ Case II : mnklhuhdj.k dk fl)kUr (tc vEy&{kkj feyk, tk,a) rc mnklhuhdj.k izkIr gksrk gSA 

 (i) iw.kZ mnklhuhdj.k (Complete neutralisation) 

 
 

→   
=   

→ +   

A A
R

A B

A N V
; N

B V V

vEy

{kkj
 tgk¡ NR yo.k dh ukWeZyrk gS  

 (ii) viw.kZ mnklhuhdj.k (Incomplete neutralisation) 

  ;fn NA VA > NB VB 

  rc, NR = 
A A B B

A B

N V N V

V V

−

+
 

  ;fn NB VB > NA VA 

  rc, NR = 
B B A A

A B

N V N V

V V

−

+
 

 

A A B BN V N V=

vEy 1 
feJ.k 

vEy 2 

N1V1 N V 
N × V = N1V1 + N2V2 

V = V1 + V2 

N2V2 

{kkj 1 
feJ.k 

{kkj 2 

N1V1 N V 
N × V = N1V1 + N2V2 

V = V1 + V2 

N2V2 

SPOT LIGHT 
➢ ;fn foy;u dk ?kuRo yxHkx 1g/cc gS rks eksyyrk > eksyjrk 
➢ vR;f/kd ruq foy;uksa tSls okrkoj.k eas v'kqf);ka rFkk leqnzh ty esa mifLFkr yo.k dh lkanzrk dks ppm esa O;Dr djrs gSaA 
➢ ;s lkaærk in ftuesa fdlh ?kVd dk vk;ru 'kkfey gksrk gS] rkieku ij fuHkZj gksrs gSa 
➢ eksyjrk, ukWeZyrk, QkWeZyrk, Áfr'kr/ vk;ru, % w/V, rkieku ij fuHkZj gksrs gSA 
➢ eksyyrk, % w/W, eksy va'k rkieku ij fuHkZj ugha gksrs gSA 
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UkksV : vk;ru ls lacaf/kr lHkh lkUnzrk in rkieku ij fuHkZj gSaA  

mnkgj.k% 5 fdlh (fo|qr vuki?kV~;) inkFkZ ds nks foy;u fuEufyf[kr rjhds ls fefJr gksrs gSaA 1.5 M lkUnzrk ds igys foy;u 

dk 480 ml + 1.2 M lkUnzrk ds nwljs foy;u dk 520 mL feyk;k tkrk gS vfUre feJ.k dh eksyjrk gS\ 
   (1) 1.50 M   (2) 1.20 M   (3) 2.70 M   (4) 1.344 M  

gy%   (4) foys; ds dqy feyheksy 
   = 480 × 1.5 + 520 × 1.2 = 720 + 624 = 1344. 

   dqy vk;ru = 480 + 520 = 1000. 

   vafre feJ.k dh eksyjrk = (1344)/(1000) 

   = 1.34 MM. 

mnkgj.k% 6 ;wfj;k ds foy;u dh eksyjrk D;k gksxh] ftlesa 0.0100g ;wfj;k] [(NH2)2CO] STP ij 0.3000 dm3 ty esa feyk;k 

tkrk gS 

   (1) 0.555 m  (2) 5.55 × 10–4 m (3) 33.3 m  (4) 3.33 × 10–2 m  

gy%   (2) eksyjrk = 
( )kg

foy;s  d s eksy

ty 

 

   ;wfj;k ds eksy = 
0.010

60
mol 

   STP ij ty 3

3

g
d 1 1kg / dm

cm

 
= = 

 
 

   = 0.3 dm3 = 0.3 kg 

    eksyjrk = 


0.010

60 0.3
 = 5.555 × 10–4 m.  

 
 

 
 
3. foys;rk (SOLUBILITY)   
➢ foys; dh og vf/kdre ek=k tks foyk;d dh fdlh fo'ks"k ek=k esa fu;r rkieku ij ?kksyh tk lds] foys;rk dgykrh 

gSA foys;rk] foys; rFkk foyk;d dh izÑfr ds lkFk&lkFk rkieku o nkc ij fuHkZj djrh gSA 
 

(a) Bkslks dh nzOkksa foys;rk (Solubility of Solid in Liquid) : 

• /kzqoh; foys;] /kzqoh; foyk;d esa rFkk v/kzqoh; foys; v/kzqoh; foyk;dksa esa leku izdkj ds vUrjkf.od cyksa ds dkj.k 

foys; gksrs gSaA 

• tc Bksl foys; dks foyk;d esa ?kksyk tkrk gS rks fuEu lkE;oLFkk izkIr gksrh gSA 

 foys; + foyk;d foyhuhdj.k

fØLVyhdj.k

 foy;u 

• Bkslksa dh foys;rk rkieku o nkc }kjk yk&'kkrsfy, fu;e ds vuqlkj izHkkfor gksrh gSA ;fn mijksDr izØe Å"ek{ksih 

gS rks foys;rk rkieku o`f) ds lkFk ?kVrh gS rFkk ;fn Å"ek'kks"kh gS rks foys;rk rkieku o`f) ds lkFk c<+rh gSA 

• Bkslksa dh foys;rk nkc }kjk lkFkZd :i ls izHkkfor ugha gksrh gS D;ksafd Bksl vR;kf/kd vlaEihM~; gksrs gSaA 
 

(b) xSlksa dh nzoksaa esa foys;rk (Solubility of Gases in Liquid) :  

• dqN xSlsa tSls NH3, HCl vkfn ty esa vR;f/kd foys; gksrh gS rFkk dqN xSlsa tSls O2, N2, He vkfn ty esa de foys; 

gksrh gSaA xSlksa dh foys;rk nkc rFkk rkieku }kjk vR;f/kd izHkkfor gksrh gSaA  

• nkc esa o`f)] foys;rk esa o`f) rFkk rkieku esa o`f)] rjy esa xSlksa dh foys;rk dks de djrh gS  

• xSl dk foyhuhdj.k (dissolution) gksrs le; xSl dk nkc ?kVrk gS vkSj xSl dk foyhuhdj.k (dissolution) izÑfr esa 

Å"ek{ksih gSA 
 

gsujh dk fu;e (HENRY'S LAW)  
➢ ;g fLFkj rkieku ij fuEu izdkj dgk tk ldrk gSA 

 nzo esa xSl dh foys;rk] foy;u ;k nzo dh lrg ij mifLFkr xSl ds vkaf'kd nkc ds lekuqikrh gksrh gSaA 



 

 foy;u (SOLUTION) 

  

;k 

➢ foy;u esa xSl dk eksy va'k] foy;u dh lrg ij xSl ds vkaf'kd nkc ds lekuqikrh gksrk gSA  

;k 

➢ ok"i voLFkk (P) esa xSl dk vkaf'kd nkc foy;u esa xSl ds eksy va'k (x) ds lekuqikrh gksrk gSA (;g lkekU; ifjHkk"kk gS) 

 P = KHX    KH = gsujh fLFkjkad  

➢ gsujh fLFkjkad ,d lkoZf=d fLFkjkad ugha gksrk] ;g xSl dh izÑfr rFkk rkieku ij fuHkZj djrk gSA rkieku esa o`f) ds 

lkFk KH c<+rk gS] blfy, xSlksa dh foys;rk ?kV tkrh gSA 

 

gsujh ds fu;e ds vuqiz;ksx (APPLICATION OF HENRY'S LAW)  

1. lksMk&ty esa CO2  dh foys;rk c<+kus ds fy, lksMk&ty dh cksry mPp nkc ij 

cUn dh tkrh gSA 

2. vf/kd mpkabZ ij] vkWDlhtu dk vakf'kd nkc de gksrk gS ftlls ogka ij jgus okys 

yksxksa ds jDr esa vkWDlhtu dh lkUnzrk de gksrh gSA  

• vkWDlhtu dh de lkUnzrk ,ukWDlh;k mRiUu djrh gS vFkkZr~ lkspus rFkk lgh :i 

ls dk;Z djus esa v;ksX; gksukA  

3. tc xksrk[kksj leqnz esa xgjkbZ esa tkrs gSa rc okrkoj.kh; xSlksa dh foys;rk jDr esa 

c<+ tkrh gSA  

• tc xksrk[kksj Åij vkrs gSa rks ?kqyh gqbZ xSlsa eqDr gksrh gS rFkk blls mudh jDr 

okfguh;ksa esa ukbVªkstu ds cqycqyksa dk fuekZ.k gksrk gS rFkk bl dkj.k ihM+knk;d laosnuk 

csaM~l dgykrh gaSA  

• bu cqycqyksa dks gVkus ds fy, xksrk[kksjksa ds Vsadks esa 11.7% He, 56.2% N2 rFkk 32.1% O2  

Hkjh tkrh gSA  

 (i) xSlsa 'kq) ty dh rqyuk esa fo|qr vi?kV~;ksa ds tyh; foy;uksa esa de foys; gksrh 

gSA ;g yo.khdj.k izHkko dgykrk gSA  

 (ii) fo|qrvukvi?kV~; tSls 'kdZjk ;fn foy;u esa mifLFkr gS rks ty esa xSlksa dh 

foys;rk de gks tkrh gSA 

'kq) nzo ;k 'kq) Bksl dk ok"i nkc (VAPOUR PRESSURE OF A PURE LIQUID OR PURE SOLID 

(1) 'kq) nzo dk ok"i nkc % ok"i }kjk nzo dh lrg ij lkE;oLFkk esa yxk;k tkus okyk nkc ok"i nkc dgykrk gSA ;g 

rkieku esa o`f) ds lkFk c<rk gSA 

• uksV  % ok"i'khy Bksl tSls vk;ksMhu Hkh okf"ir gks tkrs gSa vkSj fdlh fn, x, rkieku ij ok"i dk nkc gksrk gS 

tSls nzo inkFkZ dk gksrk gSA 

(2) foy;u dk ok"i nkc % foyk;d A vkSj foys; B ds ok"iksa }kjk lkE;koLFkk esa yxk;k tkus okys nkc dks foy;u dk 

ok"i nkc dgrs gSaA 

(3) ok"inkc dh ifjHkk"kk % fn;s x;s rkieku ij lkE;oLFkk ij 'kq) Bksl dk ok"i nkcA 

• lkE;oLFkk ij ok"ihdj.k dh nj = la?kuu dh nj 

 tSls  
( ) ( )

2

2 2

p H O(g)

H O I H O g

K p=
 

• blfy, ok"inkc izfØ;k dk lkE;fLFkjkad (Kp), nzo ⇋ ok"Ik gksrk gSA 

(4) pawfd ok"i nkc ,d lkE; fLFkjkad gSaA blfy, bldk eku dsoy rkieku ij fuHkZj gksrk gSA 
 

• nzo ds ok"Ik nkc dks izHkkfor djus okys dkjd % 

 (a) nzo dh izd`fr % nzo ds ok"Ik nkc dk eku varjk&vkf.od cyksa ds ifj.kke ij fuHkZj djrk gS varjk&vkf.od cy 

ftruk de gksxk ok"Ik nkc mruk gh vf/kd gksxk D;ksafd f'kfFky cU/ks (loosely held) v.kq ok"Ikhdj.k esa vklkuh 

ls fudy tkrk gSa 

 (b) nzo dk rkieku % mPp rkieku ij nzo ds vf/kd v.kq Ik;kZIr xfrt mtkZ ikdj nzo dh lrg NksM+ nsrs gSA  

   blls lar`Ir ok"Iknkc c<+ tk,xkA 

  noz ok"i  H ve = +  

lksMk&ty cksry 

CO2 xSl 

11.7% He 

56.2% N2 
32.1% O2 

Ldwck xksrk[kksj 



 

jlk;u foKku     

 
  

 • ok"Ikhdj.k ges'kk Å"ek'kks"kh izfØ;k gSA nzo dks ok"Ik esa cnyus ds fy, Å"ek dh vko’;drk gksrh gSA 

 • ys&’kkrsfy,s ds vuqlkj ,d xfr'khy lkE; esa ,d fudk; ds rkieku esa o`f) Å"ek'kks"kh ifjorZu ds i{k esa gksrh 

gSA bldk eryc gS fd rkieku ds c<+us ls mifLFkr ok"Ik dh ek=k c<+ tkrh gS vkSj blfy, lar`Ir ok"Ik nkc c<+ 

tkrk gSA  

 • rkieku ds lkFk ok"Ik nkc dh fuHkZjrk DykWfl;l&DySisjksu lehdj.k }kjk nh xbZ gS 

 • 
vap2

1 1 2

Hp 1 1

p R T T

   
= − −   

   
  =VapH  fn;s x;s nzo ds ok"ihdj.k dh eksyj ,UFkSYih 

     P2 =  nzo dk ok"i nkc T2 ij  

     p1 = nzo dk ok"i nkc T1 ij  

 (c) fdlh nzo dk ok"inkc fuHkZj ugha djrk gS % 

  (i) fy, x, nzo dh ek=k  (ii) nzo dk i`"Bh; {ks=Qy 

  (iii) ik= dk vk;ru ;k vkdkj 

(5) vkaf'kd ok"inkc : ?kVd A o B ds foy;u dh lrg ij ?kVd A dk ok"inkc vkaf'kd ok"inkc dgykrk gS bls pA }kjk 

n'kkZ;k x;k gSA 
 

(6) ok"i dk vkaf'kd nkc : ;fn xSlh; feJ.k esa nzo ds ok"i mifLFkr gSa rks  

 • nzo ds ok"iksa dk vkaf'kd nkc = ok"Ik dk nkc

dyq nkc

 

 

➢ lar`Irrk % fdlh xSl ;k xSlh; feJ.k dks nzo ds ok"i ls lar`Ir dgk tkrk gS ;fn nzo ok"i dk vkaf'kd nkc mlds 

(lar`Ir) ok"i nkc ds cjkcj gksrk gSA 
 

(7) (a) ty dk lar`Ir (lkE;) ok"Iknkc fn;s x;s rkieku ij tyh; ruko dgykrk gSA  

 • fofHkUu rkiekuksa ij tyh; ruko dk eku fHkUu gksrk gSA 

 (b) lkis{k vknzrk (R.H.) = fn;s x ;s r ki ij ty   dk vkfa 'kd ok"i nkc

mlh rki ijtydk ok"i nkc

× 100 Áfr'kr 

 
(8) lar`Ir ok"Iknkc vkSj DoFkukad % 

➢ tc nzo dk lar`Ir ok"Iknkc ij ckg~; nkc ds cjkcj gks tkrk gS rks nzo mcyus yxrk gS ,slk blfy, gksrk gS D;ksafd 

ok"Ik ds cqycqyksa dks iwjs nzo esa cukus esa l{ke cukrk gSA ;fn ckg~; nkc lar`Ir ok"Ik nkc ls vf/kd gks rks bu cqycqyksa 

dks cuus ls jksd fn;k tkrk gS vkSj nzo dh lrg ij dsoy ok"Ikhdj.k gksrk gSA 

    *
ext satP P ok"ihdj.k *

ext satP P= DoFkukad 

➢ ;fn nzo ,d [kqys ik= esa gS vkSj lkekU; ok;qeaMyh; nkc ds lEidZ esa gS rks nzo mcyrk gS tc mldk lar`Ir ok"Ik 

nkc 1 ok;qeaMy nkc ds cjkcj gks tkrk gSA ;g ty ds lkFk rc gkssrk gS tc rkieku 100°C rd igqap tkrk gSA 

ysfdu vyx&vyx nkc ij ty vyx&vyx rkieku ij mcyrk gSA mnkgj.k ds fy, ekÅ.V ,ojsLV ds ’kh"kZ ij nkc 

bruk de gS fd ty yxHkx 70°C ij gh mcy tkrk gSA 

 (a) DoFkukad fcUnq% DoFkukad fcUnq og rkieku gksrk gS ftl ij fdlh nzo dk ok"Iknkc ok;qe.Myh; ok"Iknkc ds cjkcj 

gks tkrk gSaA 

 (b) DoFkukad Ikj 'kq) nzo dk ok"Iknkc i.e. oP =
extP  

  (c) lkekU; DoFkukad ij 'kq) nzo dk ok"Iknkc vFkkZr oP 1atm=   

 

(9)  lar`Ir ok"Ik nkc vkSj Bksl (Saturated vapour pressure and solids) % m/oZikru (Sublimation) 
➢ Bksl Hkh ok"Ik cukus ds fy, viuh lrg ls d.kksa dks NksM+ ldrs gSa bl izHkko dks ok"Ikhdj.k dh vis{kk m/oZikru dh 

fØ;k dguk Åfpr gSA  m/oZikru Bksl ls ok"Ik esa fcuk nzo voLFkk esa tk, ifjorZu gSA  

➢ dbZ Bksl inkFkkZas esa vkd"kZ.k cy cgqr vf/kd gksrs gSa ftlls vf/kd d.k lrg NksM+dj ugha tk ikrs gSaA gkykafd dqN 

Bksl inkFkZ ,sls gksrs gSa tks vklkuh ls ok"Ik cukrs gSaSA 

➢ uS¶+FkSyhu % (ekWFk ckWYl ds :i esa iz;qä esa) dkQh rst xa/k gksrh gSA lrg ls vf/kd v.kq ok"Ik ds :Ik esa fudyrs gSa 

vU;Fkk ge bls lwa?k ugha ikrsA  



 

 foy;u (SOLUTION) 

  

➢ Bksl dkcZu MkbvkWDlkbM ok;qeaMyh; nkc ij dHkh Hkh nzo ugha curh gS vkSj ges'kk Bksl ls lh/ks ok"i esa ifjofrZr gksrh 

gS blfy, bls 'kq"d cQZ ds uke ls tkuk tkrk gSA 

 

(10) ;fn fdlh nzo ds ok"Ikksa dk vkaf’kd nkc lar`Ir ok"Iknkc eku ls vf/kd c<+ tkrk gS rks ok"Ik la?kfur gksus yxrh gSa tc 

rd fd mudk vkaf'kd nkc lar`Ir ok"Ik ds cjkcj ugha gks tkrkA 

 

(11) ;fn ok"i dk vkaf'kd nkc nzo ds ok"Iknkc ls de gS nzo dk ok"Iknkc (;fn mifLFkr gS) rc rd ok"ih—r gks tkrkA 

 (a) bldk ok"Iknkc ÁkIRk gksrk gS  (b) nzo iwjh rjg ls ok"ihd`r gks tkrk gS 

 

(12) ;fn ,d ok"i'khy Bksl@nzo dks xSl ;k fuokZr ds laidZ esa yk;k tkrk gS rks ml Bksl@nzo dh ok"i xSl voLFkk esa 

jgrh gSA tc rd dh xSl voLFkk ml Bksl@nzo ok"i ls lar`Ir u gks tk,A 

 

mnkgj.k% 7 18 xzke Xywdkst (C6H12O6) dks 178.2g ty esa feyk;k tkrk gSA 100°C ij bl tyh; foy;u ds fy, ty dk 

ok"inkc gS 
   (1) 7.60 VkWj   (2) 76.00 VkWj   (3) 752.40 VkWj   (4) 759.00 VkWj 

gy%    (3) ok"inkc dk vkisf{kd voueu Xywdkst ds eksy va'k ds cjkcj gksrk gS 
P P

P

 −


 = Xywdkst dk eksy va'k…(i) 

   Xywdkst ds eksy = 
18

180
 = 0.1 

   ty ds eksy = 
178.2

18
 = 9.9 

   Xywdkst dk eksy va'k = 
0.1

0.01
0.1 9.9

=
+

 

   lehdj.k (i) esa çfrLFkkfir djus ij gesa çkIr gksrk gSA 

   
760 P

760

−
 = 0.01 

   gy djus ij gesa çkIr gksrk gS, 
   P = 725.40 VkWj 
mnkgj.k% 8 ,fFky ,YdksgkWy vkSj Áksfiy ,YdksgkWy ds feJ.k esa 300 K ij 290 feeh dk ok"inkc gksrk gSA Áksfiy ,YdksgkWy 

dk ok"inkc 200 feeh gSA ;fn ,fFky ,YdksgkWy dk eksy va'k 0-6 gS] rks mlh rkieku ij bldk ok"inkc 

(feeh esa) gksxk  

   (1) 350    (2) 300    (3) 700   (4) 360  

gy%   (1) jkmYV ds fu;e ls] gekjs ikl gS 

   PT = 0 0
A A B BP X P X+  

− 
 

− 

A

B

,fFky ,YdksgkWy

çksfiy ,YdksgkyW
 

   XA + XB = 1 

   0.6 + XB = 1 

   XB = 0.4 

   vc, 290 = 0.6 
AP  + 200 (0.4) 

   290 – 80 = 0.6
AP  

   0
AP  = 

210

0.6
 

   0
AP  = 350 mm 

 

mnkgj.k% 9 20°C ij ty dk ok"inkc 17.5 mm Hg gksrk gSA ;fn 20 fMxzh lsfYl;l ij 178.2 xzke ty esa 18 xzke Xywdkst 

(C6H12O6) feyk;k tkrk gS] rks ifj.kkeh foy;u dk ok"inkc gksxk 

   (1) 17.675 mm Hg  (2) 15.750 mm Hg (3) 16.500 mm Hg  (4) 17.325 mm Hg  



 

jlk;u foKku     

 
  

gy%   (4) vok"i'khy foys; okys foy;u esa nkc lh/ks mlds eksy va'k ds lekuqikrh gksrk gSA 

   Pfoy;u ¾ blds 'kq) ?kVd dk ok"i nkc foy;u esa eksy va'kA 

    Pfoy;u = P°Xfoyk;d 

   ekuk A foys; gS vkSj B foyk;d gS 

    XB = B

A B

n

n n+
 = 

178.2

18
18 178.2

18 18
+

 

   XB = 
9.9

10
 = 0.99 

   rc, Pfoy;u = P°Xfoyk;d = 17.5 × 0.99 

   Pfoy;u = 17.32 
 

mnkgj.k% 10 fefJr djus ij] gsIVsu vkSj v‚DVsu ,d vkn'kZ foy;u cukrs gSaA 373 K ij] nks nzo ?kVdksa (gsIVsu vkSj v‚DVsu) 

ds ok"inkc Øe'k% 105 kPa vkSj 45 kPa gSaA 25.0 gsIVsu vkSj 35 xzke v‚DVsu dks feykus ij çkIr foy;u dk ok"inkc 

gksxk (gsIVsu dk eksyj æO;eku ¾ 100 g mol–1 vkSj v‚DVsu dk ¾ 114 g mol–1): 

   (1) 144.5 kPa   (2) 72.0 kPa   (3) 36.1 kPa   (4) 96.2 kPa  

gy%   (2) gsIVsu dk eksy va'k 

   = 
25 /100

25 35

100 114
+

 = 
0.25

0.557
 = 0.45 

   XgsIVsu = 0.45 

    v‚DVsu dk eksy va'k = 1 – 0.45 = 0.55 = Xv‚DVsu 

   dqy nkc = 
0

i iXP  

   Pt = (105 × 0.45) + (45 × 0.55) kPa 

    Pt = 72.0 kPa 

jkmYV dk fu;e (RAOULT'S LAW)  
(a)  nzo&nzo fudk; ds fy, (FOR LIQUID – LIQUID SYSTEM) % ok"i’khy nzoksa ds foy;u esa fu;r rkieku ij fdlh vo;o 

dk vkaf'kd ok"i nkc] 'kq) voLFkk esa mlh vo;o ds ok"i nkc rFkk mlh vo;o ds foy;u esa eksy va'k ds xq.kuQy 

ds cjkcj gksrk gSA 

  nzo (B) nzo (A) 

'kq) voLFkk esa ok"Ik nkc PB
0 PA

0 

vkaf'kd ok"Ik nkc PB PA 

foy;u esa eksy va'k XB XA 

eksy nBeksy nAeksy 

nzO;eku WB gm WA gm 

eksyj nzO;eku MB MA 

  PA  XA   blfy, PA = 0
A AP X  ....(i)  

  PB  XB  blfy, PB = 0
B BP X  ....(ii) 

• fu;r rkieku ij vo;o dk vkaf'kd ok"Ik nkc] foy;u esa mlh vo;o ds eksy va'k ds lekuqikrh gksrk gSA 
 

MkWYVu ds fu;e (DALTAN'S LAW)% 

➢ xSl dk vkaf'kd nkc = eksy va'k × xSl dk dqy nkc 

 PA = YAPT 



 

 foy;u (SOLUTION) 

  

 PB = YBPT 

 PA + PB = PT 

 

0
A A A T

0
B B B T

X P Y P

X P Y P

=

=
 

 YA rFkk YB ok"i voLFkk esa eksy va'k gS (tgk¡ PT = PS) 

 XA rFkk XB nzo voLFkk esa eksy va'k gS 

➢ uhps fn;s x;s MkWYVu ds fu;e ds vuqlkj % 

• Pdqy = PA + PB + ..... 

 2 vo;oks ds fy, 

 
0 0

s A A B BP X P X P= +  ; XA + XB = 1 

 PS = (1 –XB) PA
0  +  XB PB

0 PS = PA
0  – XBPA

0 + XBPB
0  PS = PA

0 + XB(PB
0 – PA

0) 

 
  

   

(b) Bksl&nzo fudk; ds fy, (FOR SOLID–LIQUID SYSTEM) : vok"i'khy foys; (B) rFkk ok"i'khy foyk;d (A) 
 0

BP 0=  

 PS = 0 0
A A B BX P X P+  

 0
S A AP X P=  0A

S A

B A

n
P P

n n
=

+
  PA

0  = nzo dk VP fu;r rkieku ij fu;r gS blfy, Ps  XA 

➢ fu;r rkieku ij vok"i'khy foys; okys foy;u dk ok"i nkc] foyk;d ds eksy va'k ds lekuqikrh gksrk gSA 

 A
S

B A

n
P

n n


+
   

 XA + XB = 1  ; ( ) 0
S B AP 1 X P= −  ; 0 0

S A B AP P X P= −     

 0 0
B A A SX P P P= −  ; 

0
A S

0
A

P P

P

−  = XB = B

B A

n

n n+
   

 0
A SP P P− =   (ok"inkc esa voueu) 

 
0
A S

0
A

P P

P

−  = ok"inkc esa vkisf{kd voueu 

➢ tc ,d vok"i'khy foys;] ,d ok"i'khy nzo esa feyk;k tkrk gS rks bldk ok"i nkc de gks tkrk gS D;ksafd foy;u 

esa lrg ij foyk;d ds d.k de la[;k esa mifLFkr gksrs gS ('kq) foyk;d dh rqyuk esa) 

  de ok"i curh gS vkSj foy;u dk ok"i nkc de gks tkrk gS 

  

0 00 0
A A S SA B A A A A A

0 0 0 0
A S B A S B A S B A S B

P P P PP n n P n n n
; 1 ; ;

P P n P P n P P n P P n

− ++
= = + = =

− − − −

0
A S B B

S A A

P P n n
; P

P n n

−
=    

mnkgj.k% 11 csathu vkSj VkWYkwbZu yxHkx vkn'kZ foy;u cukrs gSaA 20°C ij csathu dk ok"i nkc 75 VkWj vkSj VkWYkwbZu dk 

22 VkWj gksrk gSA 78 xzke csathu vkSj 46 xzke VkWYkwbZu ;qä foy;u ds fy, 20 fMxzh lsfYl;l ij csathu 

dk vkaf'kd ok"i nkc gS & 

o
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P =P =P +P
total S A B

P =P XB B B

0
P =P XA A A

0

X =0
X = 1

A

B

X =1A

X =0B

PA

0

<k+y /kukRed ;k _.kkRed gks ldrk gS 

tc P  > PB A

0 0 tc P  > PA B

0 0

PS = PA
0 + XB(PB

0 – PA
0) 

    
y c x m 

eksy va'k 
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   (1) 25    (2) 50    (3) 53.5   (4) 37.5 
gy%   (2) j‚mYV ds fu;e ds vuqlkj& 

   PB = 0
BP  × XB = 75 × 

78

78
78 46

78 92


 = 75 × 
1

1 0.5+
 

   = 50 VkWj 
vkn'kZ vkSj vukn'kZ foy;u (IDEAL AND NON-IDEAL SOLUTIONS) 
 

vkn'kZ foy;u 

(nks nzoksa A rFkk B dk feJ.k) 
vukn'kZ foy;u 

jkmYV ds fu;e ls /kukRed fopyu jkmYV ds fu;e ls _.kkRed fopyu 

1.  ,d foy;u tks lHkh rkieku rFkk 

lHkh lkUnzrkvksa ij ;FkkFkZ :i ls 

jkmYV ds fu;e dk ikyu djrs gSa 

vkn'kZ foy;u dgykrs gSaA 

tks foy;u jkmYV ds fu;e dk ikyu ugha 

djrs gSa vukn'kZ foy;u dgykrs gSa 

tks foy;u jkmYV ds fu;e dk ikyu 

ugha djrs gSa vukn'kZ foy;u dgykrs 

gSa 

2.  A-A vU;ksU;fØ;k = B - B 
vU;ksU;fØ;k  

= A - B vU;ksU;fØ;k nzo A rFkk 
nzo B ds e/; dksbZ jklk;fud 

vfHkfØ;k ugha gksxh 

bu foy;uksa esa A-B vU;ksU;fØ;k A-A rFkk 
B-B vk.kfod vU;ksU;fØ;k ls de gksrh gS  

PA > PA
0XA ; PB > PB

0XB 

bu foy;uksa esa A-B vU;ksU;fØ;k A-A 
rFkk B-B vk.kfod vU;ksU;fØ;k ls 

vf/kd gksrh gSA 

PA < PA
0XA  ;  PB < PB

0XB 

3. fefJr djus ij vk;ru ifjorZu 

'kwU; gksxk   Vmix = 0 
Vmix > 0 foyhuhdj.k ds ckn vk;ru 

c<+rk gSA 

Vmix < 0 ; foyhuhdj.k ds le; 

vk;ru ?kVrk gSA 

4. fefJr djus ij Å"ekifjorZu 'kwU; 

gksxk Hmix = 0 (Å"ek u rks 

vo'kksf"kr gksrh gS vkSj uk gh 

mRlftZr gksrh gSA) 

Hmix > 0 ; 
m"ek'kks"kh foyhuhdj.k 

m"ek vo'kksf"kr gksrh gSA 

Hmix < 0;  

m"ek{ksih foyhuhdj.k 

m"ek mRlftZr gksrh gSA 

5. izsf{kr V.P. = ifjdfyr V.P. leku ?kVd ds ,d vkn'kZ foy;u dh 

fLFkfr esa visf{kr foy;u dk dqy ok"i 

nkc laxr ok"i nkc ls vf/kd gksxk vFkkZr~ 

Pdqy > (PA
0XA + PB

0XB) 

dqy ok"i nkc O;fDrxr ok"i nkc ds 

;ksx ls de gksrk gS  

Pdqy < (PA
0XA + PB

0XB) 

6. iszf{kr b.p. = ifjdfyr b.p. (b.p.)iszf{kr > (b.p.)ifjdfyr (b.p.)iszf{kr < (b.p.)ifjdfyr 

7. Smix > 0 (S)mix = +ve, (S)mix = +ve, 

8. G < 0 G = –ve G = –ve 

9.  mnkgj.k : 

 (i) csathu vkSj VkWyqbZu 

 (ii) CCl4 vkSj SiCl4 

 (iii) n-gsDlsu rFkk n-gsIVsu 

 (iv) C2H5Br vkSj C2H5Cl

 (v) PhCl vkSj PhBr 

 (vi) n-C;wfVyDyksjkbM vkSj n-

C;wfVyczksekbM 

mnkgj.k :  

(i) ,FksukWy vkSj lkbDyksgsDlsu 

(ii) ,FksukWy vkSj ty  

(iii) ,FksukWy vkSj ,slhVksu 

(iv) esFksukWy vkSj H2O  

(v)  CCl4 vkSj csathu  

(vi)  CCl4 vkSj VkWyqbZu  

(vii) CCl4 vkSj CHCl3 

(viii) CCl4 vkSj esFksukWy  

(ix) csathu vkSj ,slhVksu 

mnkgj.k : 

(i) CHCl3 vkSj CH3COOH 

(ii) CHCl3 vkSj C6H6  

(iii) CHCl3 vkSj C2H5OC2H5 

(iv) CHCl3 vkSj HNO3  

(v) CHCl3 vkSj CH3COOH 

(vi) H2O vkSj HCl 

(vii) H2O vkSj HNO3 

(viii) CH3COOH vkSj CH3OH 

  
 



 

 foy;u (SOLUTION) 

  

 
  

 

mnkgj.k% 12 fuEufyf[kr esa ls dkSu lk nzo ;qXe jkmYV ds fu;e ls /kukRed fopyu n'kkZrk gS\ 

   (1) ty&gkbMªksDyksfjd vEy   (2) csathu&esFksu‚y 

   (3) ty&ukbfVªd vEy    (4) ,lhVksu&DyksjksQ‚eZ 

gy%   (2) csathu&esFksu‚y vkd"kZ.k csathu&csathu vkSj esFksu‚y&esFksu‚y vkd"kZ.k dh rqyuk esa detksj gSA rks] csathu 

nzo ;qXe jkmYV ds fu;e ls ,d /kukRed fopyu n'kkZrh gSA 

 

mnkgj.k% 13 n&gsIVsu vkSj ,Fksu‚y dks feykdj ,d f}?kVdh; nzo foy;u rS;kj fd;k tkrk gSA foy;u ds O;ogkj ds 

laca/k esa fuEufyf[kr esa ls dkSu lk dFku lgh gS\ 

   (1) foy;u vukn'kZ gS] tks jkmYV ds fu;e ls fopyu n'kkZrk gS 

   (2) n-gsIVsu /kukRed fopyu fn[kkrk gS tcfd ,Fksu‚y jkmYV ds fu;e ls _.kkRed fopyu fn[kkrk gS 

   (3) cuus okyk foy;u ,d vkn'kZ foy;u gSA 

   (4) foy;u vukn'kZ gS] tks jkmYV ds fu;e ls fopyu n'kkZrk gS 

gy%   (4) n&gsIVsu vkSj ,Fksu‚y jkmYV ds fu;e ls /kukRed fopyu fn[kkrs gSa] n&gsIVsu vkSj ,Fksu‚y ds chp 

vkd"kZ.k cy muds O;fäxr v.kqvksa ls de gksxkA ;s ,d vukn'kZ foy;u cukrs gSaA 

 

fLFkjDokFkh feJ.k (AZEOTROPIC MIXTURE) :  
➢ dqN nzoksaa dks feykus ij fLFkjDokFkh feJ.k curs gSa tks nzo rFkk ok"i voLFkk esa leku la?kVu j[kus okys f}?kVdh; 

 foy;u gkssrs gSa rFkk ,d fu;r rkieku ij mcyrs gSaA  

➢ fLFkjDokFkh feJ.k ds ?kVdksa dks ÁHkkth vklou }kjk i`Fkd ugha fd;k tk ldrk gS ijUrq fLFkjDokFkh vklou }kjk 

i`Fkd fd;k tk ldrk gSA  

➢ /kukRed fopyu n'kkZus okys foy;u U;wure DoFkukadh fLFkjDokFkh (U;wu DoFkukad okys fLFkjDokFkh feJ.k) rFkk _.kkRed 

fopyu n'kkZus okys foy;u vf/kdre DokFkukadh fLFkjDokFkh (mPp DoFkukad okys fLFkjDokFkh feJ.k) cukrs gSaA 

fLFkjDokFkh feJ.k nks izdkj ds gksrs gSa  : 
 (a) U;wure DoFkukadh fLFkjDokFkh (Minimum boiling azeotrope) 
 (b) vf/kdre DokFkukadh fLFkjDokFkh (Maximum boiling azeotrope) 

 
 

U;wure DoFkukadh fLFkjDokFkh vf/kdre DokFkukadh fLFkjDokFkh 

(a) os foy;u tks jkmYV ds fu;e ls cgqr vf/kd 

/kukRed fopyu n'kkZrs gSaA os fu;r la?kVu ij 

U;wure DoFkukadh fLFkjDokFkh cukrs gSaA 

(i) os foy;u tks jkmYV ds fu;e ls cgqr vf/kd _.kkRed 

fopyu n'kkZrs gSa os ,d fu;r la?kVu ij vf/kdre 

DokFkukadh  fLFkjDokFkh dk fuekZ.k djrs gSaA 

(b) mnkgj.k ds fy, ,FksukWy&ty feJ.k ('kdZjk ds 

fd.ou }kjk izkIr) dk çHkkth vklou djus ij 

(ii) ukbfVªd vEy rFkk ty bl izdkj ds fLFkjDokFkh dk 

mnkgj.k gSA ;g fLFkjDokFkh yxHkx 68% ukbfVªd vEy 
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ok"i nkc 
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fLFkjDokFkh 

vf/kdre DokFkukadh fLFkjDokFkh U;wure DoFkukadh fLFkjDokFkh 
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yxHkx 95.57% w/V ,FksukWy j[kus okyk foy;u 

nsrk gSA 
rFkk 32% Hkkj :i esa ty dk la?kVu j[krk gS tks 

393.5K ij mcyrk gSA 
  

 uksV : vkn'kZ foy;u ;k de fopyuksa ds foy;u esa fLFkjDokFkh ugha curk gSA 
 

 
 

 
 

ruq foy;uksa ds v.kqla[; xq.k/keZ (COLLIGATIVE PROPERTIES OF DILUTE SOLUTIONS) (CP) :  
➢ foy;u ds os HkkSfrd xq.k tks foys; ds d.kksa dh vkisf{kd la[;k ij fUkHkZj djrs gSa rFkk mudh izd`fr ij fuHkZj ugha  

 Djrs] v.kqla[; xq.k/keZ dgykrs gSaA 

• v.kqla[; xq.k/keZ  foys; ds d.kksa dh la[;k 

     v.kqvksa dh la[;k (fo|qrvuki?kV~; ds foy;u esa) 

     vk;uksa dh la[;k (fo|qr vi?kV~; ds foy;u esa) 

     foys; ds eksyksa dh la[;k  

     foys; dk eksy esa va'k@va'k   

 
➢ fuEufyf[kr pkj izdkj ds v.kqla[; xq.k/keZ gS : 

 (a) ok"inkc esa vkisf{kd voueu  (b) DoFkukad esa mUu;u (Tb)  

 (c) fgekad esa voueu (Tf)  (d) ijklj.k nkc  ( rFkk P)  
 

(a) ok"inkc esa vkisf{kd voueu (Relative Lowering in Vapour Pressure) : 
➢ tc 'kq) foyk;d esa ,d vok"i'khy foys; ?kksyk tkrk gS rc foyk;d ds ok"inkc esa deh vkrh gS vFkkZr~ 'kq) foyk;d 

ds ok"inkc dh rqyuk esa foy;u dk ok"inkc de gksrk gS D;ksafd foyk;d ds v.kqvksa ds iyk;u dh izo`fr de gks tkrh 

gS(izfr bdkbZ i`"B {ks=Qy ij foyk;d v.kq de gksus ds dkj.k). 
➢ ;fn fdlh ,d fu;r rkieku ij 'kq) foys; dk ok"inkc P° gS rFkk foy;u dk ok"inkc Ps gS rc  

• jkmYV ds fu;e ls 

• ok"inkc esa vkisf{kd voueu = 
0
A S B

0
A A B

P P n

P n n

−
=

+
 

• ruq foy;u ds fy, nB < <  nA   
0
A S B

0
A A

P P n

P n

−
  blfy, B

A

n
P

n
   

 

SPOT LIGHT 
➢ os xSlsa tks foyk;d ls fØ;k dj ldrh gSa] gsujh fu;e dk ikyu ugha djrh] tSls ty esa NH3  
➢ jkmYV fu;e] gsujh ds fu;e dh ,d fo'ks"k fLFkfr gS 

➢ vkn'kZ rFkk vukn'kZ foy;uksa ds fy, S /kukRed rFkk G _.kkRed gksrk gSA 

1 2 

4 3 

ok"inkc esa vkisf{kd 

voueu 
foyk;d ds DoFkukad 

esa mUu;u (Tb) 

foy;u dk ijklj.k 

nkc ( rFkk P) 
foyk;d ds fgekad 

esa voueu (Tf) 

v.kqla[; 

xq.k/keZ 



 

 foy;u (SOLUTION) 

  

➢ vkisf{kd voueu] foys; ds v.kqvksa dh lkisf{kd la[;k ij 

fuHkZj djrk gS blfy, ;g v.kqla[; xq.k/keZ dgykrk gSA 
 

(b) DoFkukad eas mUu;u (Elevation in Boiling Point) :  

➢ ,d nzo dk DoFkukad og rkieku gS tgka ij bldk 

ok"inkc] ok;qe.Myh; nkc ds leku gks tkrk gSA 
➢ tc ,d vok"i'khy foys; dks 'kq) foyk;d esa feyk;k 

tkrk gS rks bldk ok"inkc de gks tkrk gS rFkk DoFkukad 

fcUnqvksa dk vUrj gh DoFkukad eas mUu;u gS ( Tb)                                         
➢ ;fn T0

b 'kq) foyk;d dk DoFkukad fcUnq gS rFkk foy;u 

dk DoFkukad fcUnq Tb gS rks Tb  >  Tb
0 rFkk DoFkukad esa 

mUu;u  Tb  =  Tb −Tb
0  

➢ DoFkukad esa mUu;u (Tb) foy;u ds ok"inkc eas voueu 

ds lekuqikrh gksrk gS vFkkZr~ 

   Tb  (P0− Ps) (vkys[k ls) vkSj 

  
B

A

   b

n
T P

n
 

      B B A
b

A B A

n W M
T =

n M W
 foyk;d ds fy, P0  vkSj  MA = 

fLFkjkad 

     B
b

B A

W
T

M W
 rFkk 

A

 B
b

B

KW
T =

M W
 

• tgka K = mUu;u fLFkjkad  

 ;fn  B

B

W

M
 = 1 eksy rFkk WA = 1 g gS rks  Tb = K (mUu;u fLFkjkad ;k vkf.od mUu;u fLFkjkad)  

 ;fn B

B

W

M
 = 1 rFkk  WA = 1000 g  gS rks Tb = Kb(eksyy mUu;u fLFkjkad) 

   b

K
=K

1000
 = (eksyy mUu;u fLFkjkad ;k bcqfy;ksLdksfid fLFkjkad) 

    b B
b

B A

K ×W ×1000
T =

M ×W
 

  Tb = eksyyrk × Kb  

  Tb   eksyyrk  

• DoFkukad fcUnq (Tb) esa mUu;u ,d v.kqla[; xq.k/keZ gSA 

 
➢ Kb dsoy foyk;d dh iz—fr ij fuHkZj djrk gS ftls Å"ekxfrdh lEcU/k }kjk le>k tk ldrk gS 

  
( ) ( )

2 20 0
b A b

b

V vap

R T M R T
K

1000L 1000 H
= =


 

• tgka  Tb = foyk;d dk DoFkukad fcUnq  
   M = foyk;d dk eksyj nzO;eku  

   Hvap = izfr eksy foyk;d ds ok"ihdj.k dh ,UFkSYih gS 
   Lv = izfr xzke foyk;d ds ok"iu dh xqIr m"ek   
 

➢ fuEu lkj.kh esa dqN lkekU; foyk;dksa ds eksyy mUu;u fLFkjkad fn, x, gSa 

foyk;d b.p. (ºC) eksyy mUu;u fLFkjkad (Kb) 

ty 100.0 0.52 

,flVksu  56.0 1.70 

DyksjksQkWeZ  61.2 3.63 

1.013 ckj 
rFkk ,d atm 
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dkcZu VsVªkDyksjkbM  76.8 5.03 

csathu  80.0 2.53 

,fFky ,YdksgkWy  78.4 1.20 
 

 

(c) fgekad esa voueu (Depression in freezing point) :  

➢ nzo dk fgekad fcUnq og rkieku gS tgka ij nzo viuh Bksl voLFkk ds lkFk lkE;koLFkk esa jgrk gSA 

➢ ;g bl izdkj Hkh ifjHkkf"kr fd;k tk ldrk gS fd og rkieku 

ftl ij  inkFkZ dh nzo Bksl voLFkk] ds ok"i nkc leku gksrs 

gSaA 

➢ tc ,d vok"i'khy inkFkZ dks 'kq) foyk;d esa ?kksyk tkrk gS rc 

foyk;d dk ok"i nkc de gks tkrk gSA  

➢ ;fn To
f 'kq) foyk;d dk fgeakd fcUnq rFkk Tf foy;u dk fgeakd 

fcUnq gS rks, Tf < To
f 

➢ 'kq) foyk;d rFkk foy;u ds fgekad fcUnqvksa dk vUrj ok"inkc 

esa voueu (Tf) dgykrk gSA    

    

   Tf = T0
f – Tf    

 fgekad esa voueu] ok"inkc esa voueu (P) ds lh/ks lekuqikrh gksrk 

gSA 

  Tf  P  B

A

n

n
; Tf   B

A

n

n
 

  vr%    = f fT K ekys yrk   

➢ Kf = eksyy voueu fLFkjkad ;k Øk;ksLdksfid fLFkjkad  

➢ Kf  dsoy foyk;d dh izÑfr ij fuHkZj djrk gS ftls Å"ekxfrdh laca/k }kjk le>k tk ldrk gSA 

  
( ) ( )

2 20 0
f f

f

f f

R T R T M
K

1000L 1000 H
= =


 

 Tkgka T0
f = foyk;d dk fgekad fcUnq  

  M = foyk;d dk eksyj nzO;eku 

  Hf = foyk;d dh xyu dh ,UFkSYih (izfr eksy) 

  Lf = izfr xzke foyk;d dh xyu dh xqIr Å"ek 
  

➢ dqN lkekU; foyk;dksa ds eksyy voueu fLFkjkad fuEu lkj.kh esa fn, x, gSaA 

foyk;d F.P. (°C) eksyy voueu fLFkjkad (Kf) 

ty 0.0  1.86 

,fFky ,YdksgkWy  -114.6 1.99 

DyksjksQkWeZ  -63.5 4.79 

dkcZZuVsVªkDyksjkbM -22.8 31.80 

csathu  5.5 5.12 

diwj  179.0 39.70 
 

mnkgj.k% 14 ty esa ;wfj;k ds ,d foy;u dk DoFkukad 100.15° C gksrk gSA mlh foy;u ds fgekad dh x.kuk djsa ;fn ty 

ds fy, Kf vkSj Kb Øe'k% 1.87 K kg mol–1 vkSj 0.52 K kg mol–1 gSaA  

   (1) –0.52°C (2) –0.60°C (3) –0.62°C (4) –0.54°C 

gy:   (1) Tb = (100.15 – 100) = 0.15° C 

Tf 

 



 

 foy;u (SOLUTION) 

  

   ge tkurs gS fd, Tb = eksyyrk × Kb 

   eksyyrk = b

b

T 0.15

K 0.52


=  = 0.2884 

   Tf = eksyyrk × Kf = 0.2884 × 1.87 = 0.54° C 
   vr% foy;u dk fgekad = – 0.54° C 

mnkgj.k% 15 ,d gh foyk;d ds lEeksyj foy;uksa esa gksrk gSA 

   (1)  fgekad leku ysfdu fHkUu&fHkUu DoFkukad (2)  DoFkukad leku ysfdu fHkUu&fHkUu fgekad 

   (3) fHkUu&fHkUu DoFkukad vkSj fHkUu&fHkUu fgekad (4) leku DoFkukad vkSj leku fgekad  

gy%   (4) DoFkukad esa òf) vkSj fgekad esa voueu lgla;kstd xq.k gSa vkSj foys; d.kksa dh la[;k ij fuHkZj djrs gSaA 

   fo|qr vukvi?kV~; ds lEeksyj foy;u esa foys; d.kksa dh la[;k leku gksrh gSA 

   blfy,] ,d gh foyk;d esa nks fo|qr vukvi?kV~; ds lEeksyj foy;u dk DoFkukad vkSj fgekad leku gksrk gSA 
 

mnkgj.k% 16 ,fFkyhu Xykbd‚y dk mi;ksx BaMh tyok;q esa ,aVhÝht ds :i esa fd;k tkrk gSA bFkkbyhu Xykbd‚y dk 

æO;eku ftls 6 fMxzh lsfYl;l ij teus ls jksdus ds fy, 4 kg ty esa feyk;k tkrk gS gksxk: 
   (ty ds fy, Kf ¾ 1-86 1.86 K kgmol–1] vkSj ,fFkyhu Xykbd‚y dk eksyj æO;eku ¾ 62 gmol–1) 

   (1) 400.00 g  (2) 304.60 g  (3) 804.32 g  (4) 204.30 g  

gy%   (3) Tf = kf.m = 0 – (–6) = 1.86 m 

   m = 
6

1.86
, =

6

1.86
 1 kg. esa  eksy  

    
6

1.86
 × 4 kg. esa  4 eksy  

   Wt = 
6

1.86
 × 4 × 62 = 804.32 gram 

 

ijklj.k rFkk ijklj.k nkc (Osmosis and osmotic pressure) :  

➢ folj.k % mPp lkaærk okys {ks= ls fuEu lkaærk okys {ks= esa d.kksa ds lgt çokg dks folj.k dgk tkrk gSA 

  mnkgj.k.  

    

 

➢ ijklj.k (OSMOSIS) – foyk;d ds v.kqvksa dk v/kZikjxE; f>Yyh }kjk foyk;d ls foy;u ;k ruq foy;u ls lkUnz 

foy;u dh vksj ifj.kkeh izokg dks ijklj.k dgrs gSaA 

➢ v/kZ ikjxE; f>Yyh (Semipermeable Membrane)% ,slh f>Yyh ftles gksdj foyk;d ds v.kqvks dk ikjxeu gks lds  

 (a) izkd`frd v/kZ ikjxE; f>Yyh %& tUrq o ikni dksf'kdk f>Yyh A 

 (b) d`f=e v/kZ ikjxE; f>Yyh %& dkWij QsjkslkbukbM f>Yyh Cu2[Fe(CN)6], Ni, Fe o  Co ds flfydsV  

  mnkgj.k 

 

➢ fu"d"kZ: dqN le; ckn (A) esa vaxwj ;k vaMk fldqM+ tk,xk vkSj (B) esa vaxwj ;k vaMk Qwy tk,xkA 
 mnk- (i)  lkaæ ued ds foy; esa j[kk dPpk vke ty [kks nsrk gS vkSj vpkj esa cny tkrk gSA 

  (ii)  cgqr vf/kd ued ysus okys yksx Ård dksf'kdkvksa esa ty çfr/kkj.k dk vuqHko djrs gSaA blds ifj.kkeLo:i  

lwtu gks tkrh gS ftls ,fMek dgk tkrk gSA  

larÌr foy;u ,d leku 

uhyk 

lràIr  

NaCl foy;u 

vaxwj rFkk vaMk dk 

Åijh vkoj.k gVkus 

ds ckn  

vklqr 

ty 
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➢ ijklj.k dh ?kVuk (The phenomenon of osmosis): 

• cYc ds vanj ,d foy;u dks chdj esa 'kq) foyk;d ls ,d v/kZikjxE; 

f>Yyh }kjk vyx fd;k tkrk gS] f>Yyh ds ek/;e ls chdj ls foyk;d dk 

'kq) ekxZ gksrk gS] vkSj Vîwc esa nzo lkE;oLFkk rd igqap tkrk gSA 

• lkE;oLFkk ij] Vîwc esa dkWye nzo }kjk Mkyk x;k ijklj.k nkc foyk;d ds 

vkxs 'kq) ekxZ dks jksdus ds fy, i;kZIr gSA  

➢ gkykafd f>Yyh ds ek/;e ls foyk;d dk ekxZ nksuksa fn'kkvksa esa gksrk gS] 'kq) 

foyk;d i{k ls foy;u i{k rd dk ekxZ vf/kd vuqdwy gksrk gS vkSj rsth ls 

gksrk gSA urhtru] 'kq) foyk;d i{k ij nzo dh ek=k ?kV tkrh gS] foy;u i{k ij nzo dh ek=k c<+ tkrh gS] vkSj foy;u 

dh lkaUnzrk de gks tkrh gSA   
➢ ijklj.k nkc (Osmotic Pressure): v)ZikjxE; f>Yyh }kjk foyk;d ls vyx fd, tkus ij foy;u dkWye }kjk 

fodflr lkE; tyLFkSfrd nkc foy;u dk ijklj.k nkc dgykrk gSA 

   = gh  ;  = foy;u dk ?kuRo  
  g = xq#Rokd"kZ.k ds dkj.k Roj.k  ; h = lkis{k ÅWpkbZ  

  1 atm  = 1.013 x 105 N/m2 

  
➢ ifjHkk"kk: 

• ckg~; nkc ftls ijklj.k dh çfØ;k dks jksdus ds fy, foy;u dh vksj yxk;k tkrk gS] foy;u dk ijklj.k nkc 

dgykrk gSA 

• ;fn lkUærk C1 vkSj C2 ds nks foy;uksa dks SPM rFkk C1> C2 }kjk i`Fkd j[kk tk, rks d.k dh xfr fuEu ls mPp lkUærk 

dh vksj gksrh gS rks] ijklj.k dks jksdus ds fy, mPp lkaærk dh vksj vfrfjä nkc yxk;k tkrk gSA 

 vkSj Pext. = (1 – 2)  
➢ Áfrykse ijklj.k (Reverse Osmosis): ;fn foy;u dh vksj yxk;k x;k nkc foy;u ds ijklj.k nkc ls vf/kd gS rks 

foyk;d ds d.k foy;u ls foyk;d dh vksj xfr djsaxsA bl çfØ;k dks Áfrykse ijklj.k  ds :i esa tkuk tkrk gSA 
 

➢ cdZys (Berkely) gVZyh ;a=@fof/k ijklj.k nkc dks ekius ds fy, mijksDr nkc dk mi;ksx djrh gSA 
 mnk- leqæ ds ty ds foyo.khdj.k esa mi;ksx fd;k tkrk gS. 
➢ okUV&g‚Q lw= (ijklj.k nkc dh x.kuk ds fy,) 
 

•    lkUnzrk (eksyjrk) 
  T 

  = CST 
 S = vkn'kZ foy;u fLFkjkad 

 = 8.314 J mol–1 K–1 (ç;ksxkRed eku) 
 = R (vkn'kZ xSl) xq.kkad 

  = CRT = 
n

V
RT (vkn'kZ xSl lehdj.k dh rjg)                                 = atm. 

 

 •  vkn'kZ foy;u esa foys; d.kksa dks fcuk fdlh vU;ksU; fØ;k ds csrjrhc <ax (Moving randomly) ls xfr djrs 

gq, ekuk tk ldrk gSA 
  C = lHkh çdkj ds d.kksa dh dqy lkUnzrk 
  = C1 + C2 + C3 + s.................  

dsfYou 

foyk;d 

foy;u 



 

 foy;u (SOLUTION) 

  

  = 1 2 3(n n n .........)

V

+ + +
 

foy;uks ds çdkj (Type of solutions) : 
(a) leijklkjh foy;u: leku ijklj.k nkc okys nks foy;uksa dks leijklkjh foy;u ekuk tkrk gSA 

 1 = 2 (leku rkieku ij) 
(b) vYIkijkljh vkSj vfrijkljh : ;fn nks foy;u 1 vkSj 2 ,sls 

gSa fd 2>1 ] rks 2 dks vfrijkljh foy;u dgk tkrk gS vkSj 

1 dks vYIkijkljh foy;u dgk tkrk gSA 

➢ fu"d"kZ : foyk;d d.kksa ds çokg dks jksdus ds fy, vfrijkljh 

foy;u ij nkc Mkyk tkrk gS] ;g nkc (2 – 1)  ds cjkcj gks 

tkrk gS vkSj ;fn vYIkijkljh foy;u dks 'kq) foyk;d ls 

cny fn;k tk, rks nkc 2 ds cjkcj gks tkrk gSA 
➢ uksV: cgqr ruq foy;uksa dk ijklj.k nkc Hkh dkQh egRoiw.kZ 

gSA blfy, Á;ksx’kkyk esa bldk ekiu cgqr vklku gSA 
➢ IykLeksfyfll(Plasmolysis): tc dksf'kdk dks dksf'kdk jl ls vf/kd ijklj.k nkc okys foy;u esa j[kk tkrk gS] rks 

ijklj.k ds dkj.k ty dksf'kdk ls ckgj fudy tkrk gSA ifj.kkeLo:i] dksf'kdk lkexzh /khjs&/khjs fldqM+rh gSA dksf'kdk 

æO; ds Øfed ladqpu dks IykLeksfyfll dgk tkrk gS 
 

mnkgj.k% 17 fuEufyf[kr esa ls dkSu lk dFku vlR; gS\ 

   (1) jkmYV dk fu;e crkrk gS fd fdlh foy;u ds Åij fdlh ?kVd dk ok"i nkc mlds eksy va'k ds 

lekuqikrh gksrk gS 

   (2) fdlh foy;u dk ijklj.k nkc () lehdj.k ¾ MRT }kjk fn;k tkrk gS tgk¡ M foy;u dh eksyjrk gS 

   (3) çR;sd ;kSfxd ds 0.01M tyh; foy;u ds fy, ijklj.k nkc dk lgh Øe BaCl2 > KCl > CH3COOH > 
lqØkst gS 

   (4) vyx&vyx foyk;d esa rS;kj fd, x, ,d gh eksyyrk ds nks lqØkst foy;uksa dk ,d gh fgekad  

voueu gksxk 

gy%   (4) fgekad esa voueu dh lhek dsoy ,d fuf'pr foyk;d ds fy, foys; d.kksa dh la[;k ds lkFk va'k 

gksrh gS vkSj ;g foyk;d dh ç—fr dh ,d fof'k"V fo'ks"krk Hkh gSA blfy,] nks vyx&vyx foyk;dksa ds 

fy, voueu dh lhek va'k gks ldrh gS] Hkys gh foys; d.kksa dh la[;k ?kqyh gksA 

mnkgj.k% 18 fdlh inkFkZ dk 5.25% foy;u ,d gh foyk;d esa 1.5% ;wfj;k (eksyj æO;eku ¾ 60g mol–1) ds foy;u 

ds lkFk leijkljh gksrk gSA ;fn nksuksa foy;uksa ds ?kuRo dks 1.0 gcm–3 ds cjkcj eku fy;k tk,] rks inkFkZ 

dk eksyj æO;eku gksxkA  

   (1) 90.0 g mol–1   (2) 115.0 g mol–1 (3) 105.0 g mol–1  (4) 210.0 g mol–1  
gy%   (4) pw¡fd foy;u leijkljh gSa] inkFkZ dh lkaærk = 
   ;wfj;k dh lkUærk 

    =
5.25 1.5

M 60
 

   ( 100 g foy;u = 100 ml d = 1 g/ml vkSj 1 L = 1000 ml) 

   M = 
52.5 60

15


 = 210 g/mol 

 

mnkgj.k% 19 'kdZjk dk 5% foy;u (eksyj nzO;eku 342) vKkr foys; ds 1% foy;u ds lkFk leijkljh gSA vKkr 

foys; dk eksyj æO;eku g/mol esa gS: 

   (1) 136.2  (2) 171.2  (3) 68.4   (4) 34.2  
gy%   (3) 'kdZjk dh eksyj lkaærk] 

   = 
5 1000 50

342 100 342
 =  

   foy;u dh eksyj lkaærk] 

   X =  =
1 1000 10

M 100 M
 

foy;u 2 foy;u 1 

nkc yxk;k 

tkrk gS 

vYIkijkljh vfrijkljh  
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10

M
 = 

50

342
 

    M = 68.4 

 
 

 

 

vlkekU; v.kqla[; xq.k/keZ (ABNORMAL COLLIGATIVE PROPERTIES) : 

➢ ;g ik;k x;k gS fd foys; v.kqvksa ds foy;u esa laxq.ku ;k fo;kstu ds dkj.k foys; ds izsf{kr rFkk ifjdfyr v.kqHkkj 

esa vUrj gksrk gSA laxq.ku ;k fo;kstu ds QyLo:i foy;u esa d.kksa dh la[;k esa ifjorZu gksrk gSA 

➢ ok.VgkWQ xq.kkad (Van't hoff factor) (i) : ;g lkekU; v.kqla[; xq.k/keZ rFkk vlkekU; v.kqla[; xq.k/keks± esa  

laca/k crkrk gSA  

➢  ok.VgkWQ (i) = 
isfz {kr v.kql[a ;d  x.q k

ifjdfyr v.kql[a ;d  x.q k
 = ifjdfyr v.kHq kkj

isfz {kr v.kHq kkj

 = 
fo;kstu  ;k  lxa q.ku d s i'pkr ~  d.kk as dh l[a ;k  

fo;kstu  ;k  lxa .q ku d s iow  Z d.kk as dh l[a ;k
 

➢ ;fn i = 1 uk fo;kstu uk laxq.ku  : Ex. Xywdkst, ;wfj;k, phuh 

➢ ;fn i > 1 fo;kstu gksus ij  : Ex. NaCl, KCl, BaCl2 

➢ ;fn i < 1  laxq.ku gksus ij  : Ex. CH3COOH, csathu esa PhCOOH  

SPOT LIGHT 

➢ (i)  (ii)  

 (iii)   (iv)  = CRT  

➢ tSov.kq tSls izksVhu rFkk cgqyd ds v.kqHkkj Kkr djus dh lokZf/kd mi;qDr fof/k ijklj.k nkc gS 
➢ D;ksafd ;g ,d v.kqla[; xq.k/keZ gS rFkk blesa rkieku ifjorZu lEc) ugha gksus ds dkj.k tSov.kqvksa dh izÑfr esa 

ifjorZu gksus dh dksbZ lEHkkouk ugha gksrhA  

➢ vU; fof/k;ksa esa de ifjorZu ekius gksrs gSa rFkk de ifjorZu dk =qfV jfgr ekiu dfBu gksrk gS 
➢ ijUrq ijklj.k nkc dejs ds rkieku ij vklkuh ls ekik tk ldrk gS tgka ij tSov.kq viuh ewy voLFkk esa gksrs gSaA 

➢ 0.91 %  NaCl foy;u] jDr ds lkFk leijkljh gksrk gSA 

➢ vUr% f'kjk batsD'ku dk yky jDr df.kdkvksa dks u"V gksus ls cpkus ds fy, jDr ds lkFk leijkljh gksuk 

vko';d gSA 
➢ ijklj.k nkc dk ifjek.k] foyk;d dh izÑfr fuHkZj ugha gksrk gSA 

➢ cdZys gkVZys fof/k rFkk Quy iz;ksx ( = hdg) dk mi;ksx ijklj.k nkc Kkr djus esa fd;k tkrk gSA 
➢ DoFkukad esa mUu;u Kkr djus ds fy, vksLVokYM izØe iz;qDr fd;k tkrk gSA 
➢ fgekad eas voueu dk iz;ksx djrs gq, foys; dk eksyj nzO;eku Kkr djus esa diwj loksZÙke foyk;d gksrk gS 

D;ksafd bldk Kf cgqr mPp gksrk gSA 



 

 foy;u (SOLUTION) 

  

 

Case-I: 

foys; dk fo;kstu (DISSOCIATION OF SOLUTE) :  

➢ /kzqoh; foyk;dksa esa fo|qrvi?kV~;ksa ds v.kqvksa dk vk;uhdj.k ;k fo;kstu ds dkj.k foy;u esa nks ;k vf/kd d.k izkIr 

gksrs gSaA 

➢ bl fo;kstu ds ifj.kkeLo:i d.kksa dh dqy la[;k esa o`f) gks tkrh gSA vr% ,sls foy;uksa ds v.kqla[; xq.k/keks± ds ekuksa 

esa o`f) gks tkrh gSA  

➢ D;ksafd v.kqla[; xq.k/keZ vkf.od Hkkjksa ds O;qRØekuqikrh gksrs gSaA vr% vk;uhÑr gksus okys foys; ds vkf.od Hkkj 

lS)kfUrd ekuksa ls de gksrs gSaA  

➢ foy;u esa foys; ds d.kksa dh la[;k c<+rh gSA  

➢ izsf{kr/izk;ksfxd v.kqla[; xq.k/keZ (C.P.) > ifjdfyr v.kqla[; xq.k/keZ (lkekU;) 

➢ foys; dk izsf{kr/izk;ksfxd vkf.od Hkkj < foys; dk ifjdfyr (lkekU;) vkf.od Hkkj  

  
1

v.klq [a ;d x.q k/keZ
foy;s  dk vkf.od Hkkj

 

➢ 'i' dh x.kuk : ekuk foys; AxBy (fo|qr vi?kV~;) gS 

     AxBy        →          xAy+
       +           yBx– ;    x + y = n (vk;uksa dh dqy la[;k) 

 izkjEHk esa    1 mol                     0              0 

 fo;kstu ds i'pkr~ (1 – ) x  y 

 foys; ds d.kksa dh dqy la[;k   = 1 –  + x + y 

     = 1 –  + (x + y)     

     = 1 –  + n 

➢ izsf{kr v.kqla[; xq.k/keZ  foys; ds izsf{kr d.kksa dh la[;k (1 –  + n) 

 i = fo;kts u  d s i'pkr ~  d.kk sa dh l[a ;k  

fo;kts u  d s iow Z d.kk as dh l[a ;k

 = 
1 n

1

− + 
 

 i 1 n= −  +   

 
( )

( )

i 1

n 1

−
 =

−
 

 tgka  fo;kstu dh ek=k gS 

➢ çcy fo|qr vi?kV~;ksa ds fy,  

 ;fn   = 1 ;k 100%  rc i = n 

 mnk. NaCl    i = 2 ;   = 100% ds fy, 

 K2SO4     i = 3 ;  = 100%  
 

 mnk. K4[Fe(CN)6]    i  = 5   = 100%  ds fy, 

   ds fy,    50%  i = 1 + (n – 1) 

i = 1 i < 1 

i > 1 

ok.VgkWQ 

xq.kkad 

u rks fo;kstu vkSj u gh 

laxq.ku 

mnk. Xywdkst] ;wfj;k 'kdZjk 

laxq.ku izkIr gksxk 
mnk. CH3COOH, csUthu esa PhCOOH 

fo;kstu izkIr gksxk 
mnk. NaCl, KCl, BaCl2 
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       i = 3 

➢ izsf{kr v.kqla[; xq.k/keZ  = i (lkekU; v.kqla[; xq.k/keZ) 
 

Case II: 

foys; dk laxq.ku (Association of solute): 

➢ foys; ds nks] rhu ;k vf/kd v.kqvksa ds la;ksx ls ,d cM+s v.kq dk cuuk laxq.ku dgykrk gSA blds ifj.kkeLo:i 

foy;u esa d.kksa dh dqy la[;k izkjEHk esa foy;u esa ?kqys gq, d.kksa dh la[;k ls de gks tkrh gSA  

➢ bl izdkj v.kqla[; xq.k/keks± ds eku de izkIr gksrs gSa] D;ksafd foy;u dk eksyj nzO;eku v.kqla[; xq.k/keks± ls 

O;qRØekuqikrh laca/k gksrs gSA  

➢  vr% foys; dk eksyj nzO;eku] lS)kfUrd eku ls vf/kd gksrk gSA  

➢ izsf{kr/izk;ksfxd v.kqla[; xq.k/keZ  < ifjdfyr v.kqla[; xq.k/keZ 

➢ foys; dk izsf{kr vkf.od Hkkj > foys; dk lkekU; vkf.od Hkkj 

  v.kqla[; xq.k/keZ 
1


foys; dk vkf.od Hkkj 

 ; laxq.ku ds fy, i < 1  

➢ 'i' dh x.kuk   

     nA      ⎯→  [A]n 

 izkjEHk esa    1           ⎯→  0 

 laxq.ku ds i'pkr~ (1 – ) ⎯→  
n


 

 foys; ds d.kksa dh dqy la[;k = 1 –  
n


 +  

➢ izsf{kr v.kqla[; xq.k/keZ  foys; ds izsf{kr d.kksa dh la[;k 1
n

 
−  + 

 
 

➢ ok.V gkWQ xq.kkad (i) = 
lxa .q ku d s i'pkr ~  d.kk sa dh l[a ;k

lxa .q ku d s iow Z d.kk as dh l[a ;k
 ; i  = 

1
n

1


−  +

 

 i 1
n


= −  +  

  - laxq.ku dh ek=k  

 n -  foys; ds laxqf.kr gksus okys d.kksa dh la[;k 
1

i
n

=  

➢ ;fn   = 100% ;k  1 ;k  ugha fn;k x;k gS rks  

  
1 i

1
1

n

−
 =

−
 

mnkgj.k% 20 ;fn  Na2SO4 ds fo;kstu dh dksfV gS] rks okWUVg‚Q dkjd (i) dk mi;ksx vk.kfod æO;eku dh x.kuk ds 

mi;ksx esa fy;k tkrk gS 

   (1) 1 –    (2) 1 +    (3) 1 – 2    (4) 1+2    

gy%   (4) 

   Na2SO4 ⎯→ 2Na+ + SO4
2– = vk;u = n 

   i = 1 –  + n n = vk;uksa ds fo;kstu dh la[;k 

   i = 1 –  + 3 

   i = 1 + 2 



 

 foy;u (SOLUTION) 

  

mnkgj.k% 21 ,d nqcZy fo|qr~ vi?kV; AxBy ds fo;kstu dh ek=k () okUV g‚Q dkjd (i) fdl O;atd }kjk lacaf/kr gS  

   (1)  = 
x y 1

i 1

+ −

−
  (2)  = 

x y 1

i 1

+ +

−
  (3)  = 

( )
i 1

x y 1

−

+ −
  (4)  = 

( )
i 1

x y 1

−

+ +
 

gy%   (3) 
   y x

x y
x y1

A B xA yB+ −

 −

→ +  

   i = 1 –  + x + y = 1 + (x + y – 1)  

     = 
( )

i 1

x y 1

−

+ −
 

mnkgj.k% 22 ;fn lksfM;e lYQsV tyh; foy;u esa /kuk;uksa vkSj vk;uksa esa iwjh rjg ls fo?kfVr ekuk tkrk gS] rks ty 

ds fgekad esa ifjorZu (Tf)] tc 0-01 mol lksfM;e lYQsV 1 kg ty esa ?kqy tkrk gS] 

    (Kf = 1.86 K kg mol–1): 

   (1) 0.0186 K   (2) 0.0372 K   (3) 0.0558 K  (4) 0.0744 K  

gy%   (3) Na2SO4 → 2Na+ + 2
4SO −  

   N2SO4 ds fy, okUV g‚Q QSDVj (i) = 3 

   Tf = i × Kf × m = 3 × 1.86 × 0.01   
10.1mol

m 0.1molKg
1Kg

− 
 = = 

 
 = 0.0558 K 

 

mnkgj.k% 23 fo|qr vuki?kV~; ;kSfxd (eksyj æO;eku ¾ 200) dk x g 1-0 yhVj 0.05 M NaCl foy;u ?kksyk tkrk gSA bl 

foy;u dk ijklj.k nkc 27° C ij 4.92 atm ÁkIRk gksrk gSA ‘x’ dk eku ifjdfyr djsaA NaCl ds iw.kZ fo?kVu 

vkSj (bl foy;u dks vkn'kZ ekursa gq,s)A 

   (1) 16.52 gm (2) 24.032 gm (3) 19.959 gm (4) 12.35 gm 

gy.   (3)  

   (i) NaCl ds fy, :  = iCRT = 2 × 0.05 × 0.0821 × 300 = 2.463 atm 

   (ii) vKkr ;kSfxd ds fy,,  = CRT = 
x

200
× 0.0821 × 300 = 0.01231 × atm 

    dqy ijklj.k nkc  = 1 + 2 

    4.92 = 2.463 + 0.1231 x          x = 19.959 g0 
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SPOT LIGHT 

(i) rkieku ds lkFk ok"inkc esa ifjorZu (Dykfl;l&DysisjkWu lehdj.k) Variation of vapour pressure with 

temperature (Clausius -Clapeyron equation) 

    

  P1 = T1 ij ok"i nkc  

  P2 = T2 ij ok"i nkc  

  H = izfr eksy ok"ihdj.k dh ,UFkSYih 
 

(ii) izfrfgeakfdr foy;u (Anti-freeze solutions) : 

➢ ty dkjksa rFkk vU; vkWVkseksckbyksa ds jsfM;sVjksa esa mi;ksx fd;k tkrk gSA 'khr izns'kksa esa tgk¡ okrkoj.kh; 

rkieku 0°C lss de gksrk gS A jsfM;sVjksa esa ty te tkrk gSA 

➢ izfrfgeakd foy;u bu ifjfLFkfr;ksa esa mi;ksx fd;k tkrk gS tc okgu 0°C rkieku lss de rkieku okys 

{ks=ksa esa mi;ksx fd;k tkrk gSA blfy, jsfM;sVjksa esa ty terk ugha gSA 

➢ bl izdkj dk foy;u ty esa ,fFkyhu Xykbdksy feykdj cuk;k tkrk gSA 

➢ ,fFkyhu Xykbdksy dh lkUnzrk esa ifjorZu ds }kjk mfpr ijkl ds fy, fgeakd fcUnq dks de fd;k tk ldrk 

gSA 

➢ fXyljkWy Hkh izfr fgekad ds :i esa mi;ksx fd;k tk ldrk gSA 
 

(iii) fgekad feJ.k (FREEZING MIXTURE) : 

➢ ;g cQZ rFkk lkekU; yo.k (NaCl) dk ,d feJ.k gSA ;g vkblØhe cukus esa iz;qDr fd;k tkrk gS rFkk 

iz;ksx'kkykvksa esa fuEu rkieku mRiUu djus ds fy, mi;ksx fd;k tkrk gSA 

➢ bl feJ.k dh lgk;rk ls -33°C (240 K) rd fuEu rkieku izkIr fd;k tk ldrk gSA  

➢ uksV : bC;wyksLdkWfid rFkk Øk;kLdkWfid fof/k;k¡ izHkkoh gksrh gSa tc : 

 (i)  foy;u ruq gksrk gSA foy;u jkmYV ds fu;e dk ikyu djrk gSA 

 (ii)  foys; vok"i'khy gksrk gSA 

 (iii)  tc foy;u esa foys; v.kqvksa dk fo;kstu ;k laxq.ku ugha gksrk gSA 

 (iv)  xfyr voLFkk esa foys; foyk;d ds lkFk Bksl foy;u ugha cukrs gSa vFkkZr~ foy;u dks B.Mk djus ij 

dsoy foyk;d Bksl voLFkk esa i`Fkd gksrk gSA 

 (v)  leku ifjfLFkfr;ksa esa fofHkUu inkFkks± dh leku eksyy ek=k,sa foyk;d dh leku ek=k esa feykus ij 

foyk;d ds fgekad fcUnq esa leku voueu gksrk gSA 



 

 foy;u (SOLUTION) 

  

foy;u 

lkUnzrk in fu;e foy;u ds çdkj v.kqla[; xq.k/keZ 

nzO;eku çfr'kr: 
foy;u dk çfr'kr nzO;eku 

 = 
foys; dk nzO;eku

foy;u dk nzO;eku
 × 100  

ikV~Zl ij fefy;u   

ppm  = 
?kVd dk nzO;eku

foy;u dk dqy nzO;eku
 × 106 

eksyjrk: 

(M) = 
foys; ds eksy

foys;u dk vk;ru ሺ𝑚𝐿ሻ
× 1000  

vlkekU; eksyj nzO;eku vkSj okUVgkWQ dkjd: 

i = 
 Ásf"kr v.kqla[;d xq.k ds eku

v.kqla[;d xq.k dk lkekU; eku
 

= 
ifjdfyr vk.kfod nzO;eku

voyksdu vk.kfod nzO;eku
 

laxq.ku ls xqtjus okys foys; ds fy,: a = (1 – i)  ; i < 1 
fo;kstu ls xqtjus okys foys; ds fy, : 

 = ix2; Tb = iKb m, Tf = iKf m;  = iCRT 

jkmYV fu;e: fu;e dgrk gS 

fd "fdlh fn, x, rkieku 

ij] vfLFkj nzo inkFkksaZ ds 

foy;u ds fy,] foy;u esa 

çR;sd ?kVd dk vkaf'kd ok"i 

nkc 'kq) ?kVd ds ok"i nkc 

vkSj mlds eksy va'k ds mRikn 

ds cjkcj gksrk gSA". 

 

gsujh fu;e: bl fu;e ds vuqlkj 

fu;r rkieku ij foyk;d dh 

çfr bdkbZ ek=k esa ?kqyh xSl dk 

eksy va'k foy;u ds lkFk lkE; esa 

xSl ds nkc (p) ds lh/ks 

lekuqikfrd gksrk gSA "    

vkn'kZ foy;u: ,d foy;u tks 

fcYdqy lHkh lkaærk vkSj lHkh 

rkiekuksa ij jkmYV ds fu;e dk 

ikyu djrk gS] ,d vkn'kZ foy;u 

dgykrk gSA 

 
mnkgj.k : 
(i) csathu vkSj VkWYkwbZu  
(ii) CCl4 vkSj SiCl4 

  
+ve fopyu n'kkZrs gq, vukn'kZ 

foy;u: 

 

 
mnkgj.k : 

(i) ,FksukWy vkSj lkbDyksgSDlsu 

(ii) ,FksukWy vkSj ty 

 

–ve fopyu n'kkZrs gq, vukn'kZ 

foy;u: 

 

 
mnkgj.k: 

(i) CHCl3 vkSj CH3COOH 

(ii) CHCl3 vkSj C6H6 

 

ok"inkc esa vkisf{kd voueu: 
vok"i'khy foys; ;qä ,d vkn'kZ 

foy;u ds ok"i nkc esa vkisf{kd 

voueu fdlh fn, x, rkieku 

ij foys; (XB) ds eksy va'k ds 

cjkcj gksrk gSA  

 

DoFkukad esa mUu;u: 

DoFkukad esa of̀) (vFkkZr~ Tb) 

foy;u esa foys; dh eksyyrk (m) 
ds lekuqikrh gksrh gSA 

Tb  m 

 
tgka, 
Kb = eksyy DoFkukad mUu;u 

fLFkjkad 

fgekad esa voueu: 

fgekad esa voueu (vFkkZr~ Tf) 
foys; (m) dh eksyy lkUnzrk ds 

lekuqikfr gksrk gSA. 

Tf  m 

 
tgka,Kf = eksyy fgekad voueu 

fLFkjkad 

eksyyrk: 

(m) = 
foys; ds eksy

foys;u dk vk;ru ሺgramsሻ
× 1000  

eksy va'k: 

?kVd dk eksy va'k = 
?kVd ds eksy dh la[;k

dqy ?kVdks ds eksy dh la[;k
  

ukWeZyrk: 

 (N) = 
foys; ds rqY;kad xzke dh la[;k

foy;u dk vk;ru ሺmLሻ
  

QkWeZyrk: 

(F) = 
foys; ds lw= dh la[;k

foys;u dk vk;ru  ሺlitreሻ
  

ijklj.k nkc: 
fdlh Hkh rkieku ij] ,d foy;u 

dk ijklj.k nkc() foys; dh 

eksyj lkanzrk (C) vkSj iw.kZ rkieku 

ds lekuqikfr gksrk gSA 

 
tgka, R = lkoZHkkSfed xSl fLFkjkad 

QUICK FOLLOW UP 

  


