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bl v/;k; esa vfHkfØ;kvksa] vfHkdkjdksa rFkk mRiknksa ds izdkjksa ds ckjs esa v/;;u fd;k tkrk gSA bl

v/;k; esa ge lkE; rFkk jklk;fud lkE; dh ifjHkk"kk] nzO; vuqikrh fØ;k dk fu;e rFkk lfØ; nzO;eku

dk fu;e] fofHkUu lkE; fu;rkadksa] yk&'kkrsfy;s dk fl)kUr vkfn ds ckjs esa 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

,d inkFkZ dk vU; inkFkZ esa ifjorZu vfHkfØ;k
dgykrk gSaA

2

izkjfEHkd voLFkk esa iz;qDr jlk;uksa dks tks vU; eas a
ifjofrZr gksrs gS] fØ;kdkjd dgykrs gSaA

3

ifjorZu ds vfUre voLFkk esa cus jlk;uksa dks mRikn
;k fØ;kQy dgrs gSA

4

fn'kk ds vk/kkj ij vfHkfØ;k,¡ nks izdkj dh gksrh gaS]

4.1  – ,slh vfHkfØ;k,¡ ftuesa
cus mRikn iqu vkil esa tqM+dj fØ;kdkjd ugha
cukrs gS mUgs vuqRØe.kh; vfHkfØ;k,¡ dgrs gSaA

A.  –

(a) buesa fØ;kdkjd fØ;k djds dsoy mRikn cukrs gSA

(b) vfHkfØ;k dsoy ,d fn'kk esa gh gksrh gSa

(c) ges'kk iw.kZrk dks izkIr djrh gSA

(d) ges'kk [kqys ik=k esa djokbZ tkrh gSA

(e) bu izdkj dh vfHkfØ;kvksa esa] ;fn mRikn xSlh;
gS rks os fØ;kdkjh ik= ls ckgj fudy tkrs gS]
rFkk ;fn os Bksl voLFkk eas gksrs gSa rks vo{ksfir
gks tkrs gSA

B.  –

(a) [kqys ik= esa gksus okys lHkh rkih; vi?kVuA

(b) izcy vEy rFkk izcy {kkj dh lHkh mnklhuhdj.k
vfHkfØ;k,¡A

(c) lHkh vos{ki.k vfHkfØ;k,¡A

(d) [kqys ik= esa gksus okyh xSlh; vfHkfØ;k,¡A

4.2  – ,slh vfHkfØ;k,¡ ftuesa mRikn
iqu% vkil esa fØ;k djds fØ;kdkjdksa dk fuekZ.k dj
lds  mUgsa mRØe.kh; vfHkfØ;k,¡ dgrs gSaA

A.  –

(a) bu lHkh vfHkfØ;kvksa esa fØ;kdkjd fØ;k dj
fØ;kQy rFkk fØ;kQy iqu% fØ;kdkjd cuk nsrs gaSA

(b) ;s vfHkfØ;k,¡ nksuksa fn'kkvksa esa lEiUu gksrh gSA

(c) ;s vfHkfØ;k,¡ izd`fr esa dHkh iw.kZrk izkIr ugha
djrhA

(d) ges'kk cUn ik= esa djokbZ tkrh gSA

B.  –

(a) cUn ik= esa gksus okys rki&vi?kVu

CaCO3  CaO  +  CO2

PCl5  PCl3  +  Cl2

(b) izcy vEy] izcy {kkj ds yo.kksa ds vfrfjDr lHkh
izdkj ds yo.kksa dk yo.k ty&vi?kVu

NH4Cl  + H2O  NH4OH + HCl

¼izcy vEy $ nqcZy {kkj dk yo.k½

(c) cUn ik=k esa gksus okyh xSlh; vfHkfØ;k,¡

 N2  +  O2    2NO

 H2  + I2    2HI

 2 SO3   2SO2  + O2

 N2 + 3H2  2NH3

(d) dkcZfud ty&vi?kVu dh lHkh vfHkfØ;k,¡

CH3 – C

O
||

 – OC2H5 + H–OH

 CH3 – C

O
||

– OH + C2H5 – OH

mRØe.kh; vfHkfØ;k,¡ Hkh nks izdkj dh gksrh gSa –

  

4.2.1  –

mRØe.kh; vfHkfØ;k esa ;fn fØ;kdkjdksa rFkk mRiknksa
dh HkkSfrd voLFkk,¡ leku gksa rks mls lekaxh mRØe.kh;
vfHkfØ;k dgrs gSA tSls %&

N2(g) + O2 (g)    2 NO(g)

  



                                                                                               3

xzsQkbV (s)   ghjk (s)

SRh. (s)   Smono. (s)

4.2.2  –

;fn mRØe.kh; vfHkfØ;k ds fØ;kdkjdksa rFkk fØ;kQyksa

dh HkkSfrd voLFkk,sa fHkUu gksa rks mls fo"kekaxh

mRØe.kh; vfHkfØ;k dgrs gSA tSls

CaCO3(s)      CaO(s) + CO2(g)

FeO(g)  +  CO(g)   Fe(s) + CO2(g)

Fe(s) +  H2O ()    Fe (OH)2(s) + H2(g)

FeCl3(s) + 3H2O ()  Fe(OH)3(s)  + 3HCl ()

   H2O ()  H2O (g)

5 (Chemical

Equilibrium)

(a) mRØe.kh; vfHkfØ;kvksa dh og voLFkk ftlesa vxz

vfHkfØ;k ,oa i'p&vfHkfØ;k dh nj leku gksrh

gS mls jklk;fud lkE; dgrs gSA

(b) og voLFkk tc mRikn cuus dh nj fØ;kdkjd

cuus dh nj ds cjkcj gks tkrh gS mls jklk;fud

lkE; dgrs gSA

(c) mRØe.kh; vfHkfØ;k dh og voLFkk ftlesa

fØ;kdkjdksa dh lkUnzrk rFkk fØ;kQyksa dh lkUnzrk

fu;r gks tkrh gS ¼leku gksuk vko';d ugha½] mls

jklk;fud lkE; dgrs gSA

(d) og voLFkk ftlesa ÅtkZ dk vknku&iznku 'kwU;

gksrk gks mls jklk;fud lkE; dgrs gSA

5.1  –

(a) ;g ,d xfrt lkE; gS vFkkZr bl voLFkk esa ,slk

izrhr gksrk gS fd vfHkfØ;k :d xbZ gS ysfdu

vfHkfØ;k nksuksa fn'kkvksa esa gksrh gSA

(b) lkE;koLFkk esa vfHkfØ;k nksuksa fn'kkvksa esa gksrh gSA

(c) lkE;koLFkk esa fØ;kdkjd rFkk fØ;kQy nksuksa

mifLFkr jgrs gS rFkk budh lkUnzrk le; ds lkFk

ifjofrZr ugha gksrh gSA

(d) lkE;koLFkk mRizsjd dh mifLFkfr ls izHkkfor ugha

gksrh gS] ;g ¼mRizsjd½ dsoy lkE;koLFkk izkIr gksus

esa yxs le; dks izHkkfor djrh gSA

(e) nkc] rki ;k lkUnzrk esa ifjorZu fdlh ,d fn'kk

dh vfHkfØ;k dks izsfjr djrk gS vr% lkE; ml

fn'kk esa LFkkfir gks tkrk gSA

(f) lkE; ij eqDr ÅtkZ ifjorZu 'kwU; gksrk gSA

(G = 0)

5.2  –

R  P
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6. 

(a) ;g fu;e  }kjk fn;k x;kA

(b) bl fu;ekuqlkj fLFkj rki ij fØ;kdkjdksa dh

fo|Vu nj rFkk mRikn ds fuekZ.k dh nj muds

lfØ; nzO;ekuksa ds lekuqikrh gksrh gSA
A  +  B    C  +  D

dA

dt
  [A]

dB

dt
  [B]

dC

dt
  [C]

dD

dt
  [D]

tcfd jklk;fud vfHkfØ;k dh nj fØ;kdkjdksa ds

lfØ; nzO;eku ds xq.kuQy ds lekuqikrh gksrh

gSA

 r     [A] [B]

 r   = K [A] [B]

6.1

 –

(a) ;g inkFkZ dh vk.kfod lkUnzrk gS] tSls & izfr

yhVj xzke v.kqvksa ds ¼eksyksa½ dh la[;k

(b) bls inkFkZ dks cM+s dks"Bd [  ] esa cUn djds

n'kkZ;k tkrk gSA

lfØ; nzO;eku = eksyj lkUnzrk = 
No of moles

volume litres

.

(in )

= 
No of grams of subs ce

Mol wt volume litre

. tan

. . (in )

:–Bkslksa dk lfØ; nzO;eku ,d gksrk gSA

mnk- 2 yhVj vk;ru esa mifLFkr 4 gm  H2 dk

lfØ; nzO;eku gS

[H2] = 
4

2 2
 = 1

mnk- 2 yhVj vk;ru esa mifLFkr 14 gm N2 dk

lfØ; nzO;eku gS

[N2] = 
14

28 2
= 

1

4

mnk-
1

2
 yhVj vk;ru esa mifLFkr 14 gm N2 dk

lfØ; nzO;eku gS

[N2] =
14

28
1

2


 = 
14 2

28


 = 1

 – nzO; vuqikrh fØ;k fu;e dsoy mRØe.kh;
vfHkfØ;kvksa ij gh ykxw gksrk gSA

6.2

–

fLFkj rki fuEu mRØe.kh; vfHkfØ;k ysus ij

A  +  B    C  +  D

nzO; vuqikrh fØ;k fu;ekuqlkj –

vxz vfHkfØ;k dh nj –

rf  [A] [B] ;k rf = K1 [A] [B]

tgk¡ K1 vxz vfHkfØ;k dk osx fu;rkad gS –

izrhi vfHkfØ;k dh nj@osx

rb  [C] [D] ;k rb = K2 [C] [D]

tgk¡ K2 izrhi vfHkfØ;k dk osx fu;rkad gS]

l kE; koLFkk i j  :

vxz vfHkfØ;k dh nj = izrhi vfHkfØ;k dh nj
  K1 [A] [B] = K2 [C] [D]

;k      
K

K

1

2
 = 

[ ] [ ]

[ ] [ ]

C D

A B

;k

;gk¡, K nh xbZ vfHkfØ;k dk lkE;koLFkk fLFkjkad gSA

6.3   : –

6.3.1 (NO)  : (n = 0)

A. K
C
 : –

ekuk N2 rFkk O2 dh izkjfEHkd lkUnzrk Øe'k% (a) rFkk
(b) gSA 'X' fo;kstu dh ek=k gSA

N2 + O2   2NO

izkjfEHkd lkUnzrk a b 0

lkE; ij eksy (a–x) (b–x) 2x

lfØ; nzO;eku (mol l–1)
( )a x

V

 (b ) x

V

2x

V

;gk¡, V ik=k dk yhVj esa vk;ru gSA

nzO; vuqikrh fØ;k fu;ekuqlkj

KC = 
[ ]

[ ][ ]

NO

N O

2

2 2

mi;qZDr vfHkfØ;k esa [NO], [N2] rFkk [O2] ds eku
j[kus ij
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KC  = 

2
2

x

v

a x

v

b x

v

F
HG

I
KJ

F
HG

I
KJ

F
HG

I
KJ

 
)xb)(xa(

x4
K

2

C 


B. K
P
 :–

mi;qZDr ifjfLFkfr;ksa ds vfrfjDr lkE;koLFkk ij ekuk
nkc P ok;qe.Myh; gSA

N2 +   O2    2 NO

izkjfEHkd a b         0

lkaUnzrk

lkE;koLFkk (a–x)   (b–x)         2x

ij eksy

dqy eksyksa dh la[;k = (a–x) + (b–x) + 2x = (a+b)

vc mi;qZDr rhu Lih'kht ds vkaf'kd nkc fuEu izdkj
Kkr fd;s tkrs gS -

P
N2

 =   
( )

( )

a x P

a b





PO2
  =   

(b )

( )





x P

a b

PNO   =   
( )

( )

2x P

a b

nzO; vuqikrh fØ;k fu;e ds vuqlkj &

KP  =    
P

P P

NO

N O

2

2 2

PNO , PN2
, PO2

 ds eku mi;qZDr K
P
 lehdj.k esa

j[kus ij –

KP   =  
 

 
 

 
 ba

Pxb

ba

Pxa

ba

P)x2(
2

















)xb)(xa(

x4
K

2

p 


6.3.2

(n>0)

A. KC  – ekuk PCl5 dk ,d eksy] V
yhVj vk;ru ds ik=k esa fy;k x;kA lkE;koLFkk
ij blds x eksy fo;ksftr gksrs gSA

PCl5   PCl3  +  Cl2

izkjfEHkd lkUnzrk 1 0   0

lkE;koLFkk (1–x) x   x

ij eksy

lfØ; nzO;eku  
1 x

v

x

v
 

x

v

(eksy@yhVj–1)

nzO; vuqikrh fØ;k fu;ekuqlkj

KC = 
[ ][ ]

[ ]

PCl Cl

PCl

3 2

5

mi;qZDr lehdj.k esa eku j[kus ij

KC = 

x

v

x

v

x

v

F
HG

I
KJ
F
HG

I
KJ

F
HG

I
KJ

1

v)x1(

x
K

2

C 


KC ds lw=k esa 'V' mifLFkr gS vr% lkE; ik=k ds
vk;ru 'V' }kjk izHkkfor gksxk

;fn  x << 1 rks 1 – x = 1

vr% KC = 
x

v

2

x2  = KC .V

x2    V

x    V

;fn ik=k dk vk;ru c<+k;k tkrk gS rks fo;kstu 'x'

Hkh c<+sxkA

B. K
P

  –

PCl5  PCl3   + Cl2

izkjfEHkd lkUnzrk 1 0 0

lkE;koLFkk 1–x x x

ij eksy

lkE;koLFkk ij (1 – x) + x + x  =  (1 + x) eksy

dqy eksy

nzO; vuqikrh fØ;k fu;ekuqlkj

KP = 
P P

P

PCl Cl

PCl

3 2

5



lkE;koLFkk ij PPCl3  = 
x P

x



( )1
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PCl2  = 
x P

x



( )1

PPCl5  = 
( )

( )

1

1





x P

x

KP esa eku j[kus ij –

 KP  = 

x P

x

x P

x

x P

x




F
HG

I
KJ




F
HG

I
KJ

 


1 1

1

1

( )

( )

KP   = 
x P

x

2

21

lehdj.k esa KP, P ls Lora=k ugha gSA
ekuk, x << 1 rks 1 – x2   1

KP   = x2 P

  x2  =  
K

P

P

  x2   
1

P

  
P

1
x 

PCl5 dh fo;kstu ek=kk nkc ds oxZewy ds O;qRØekuqikrh
gS vr% nkc ?kVkus ij PCl5 dk fo;kstu c<+rk gSA

6.3.3  (n < 0)

A. KC  : –

N2     + 3H2 2NH3

izkjfEHkd eksy 1 3 0

lkE;koLFkk (1–x) (3–3x) 2x

ij eksy

lfØ; nzO;eku
1F

HG
I
KJ

x

v

3 3F
HG

I
KJ

x

v








v

x2

(eksy@yhVj–1)

nzO; vuqikrh fØ;k fu;ekuqlkj

KC  =  
[ ]

[ ][ ]

NH

N H

3
2

2 2
3

mi;qZDr lehdj.k esa eku j[kus ij&

KC  =  

2

1 3 3

2

3

x

v

x

v

x

v

F
HG

I
KJ

F
HG

I
KJ

F
HG

I
KJ

KC  =  
4

1 3 3

2 2

3

x v

x x( )( ) 

4

22

C
)x–1(27

vx4
K 

KC ds lw=k esa 'V' mifLFkr gS vr% ik= ds 'V' }kjk
lkE;koLFkk izHkkfor gksrh gSA

;fn,x << 1 rks,  (1 – x)4   1

KC  =  
4

27

2 2x v

 x2  =
K

V

C

2

 x2   
1
2V

 
V

1
x 

vr% ;fn ge ik= dk vk;ru c<+krs gS rks fo;kstu
dh ek=k 'x' ?kVrh gSA

B. KP  :

 N2  + 3H2  2NH3

izkfjEHkd eksy   1  3   0

lkE;koLFkk ij eksy (1 – x) (3 – 3x) 2x

lkE;koLFkk ij dqy eksy

=  (1 – x) + (3 – 3x) + 2x  =  (4 – 2x)

nzO; vuqikrh fØ;k fu;ekuqlkj

KP  =  

P

P ²P

NH

2

N H

3

3

2 2

lkE;koLFkk ij PNH3
=

( ).

( )

2

4 2

x P

x

 PN2
 =

( ).

( )

1

4 2





x P

x

PH2
 =

( ).

( )

3 3

4 2





x P

x

KP ds lehdj.k esa eku j[kus ij
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KP
   = 

2

4 2

1

4 2

3 3

4 2

2

3

x

x
P

x

x
P

x

x
P


F
HG

I
KJ




F
HG

I
KJ




F
HG

I
KJ

.

. .

KP
   = 

4 4 2

1 3 3

2 2

3 2 2

x x

x x P

( )

( ) ( )



 

24

22

P
P)x–1(27

)x–2(x16
K 

KP dh lehdj.k nkc ls Lora= ugha gSA

ekuk, x << 1  rks,  (1 –x)4 = 1 (2 – x)2 = 4

KP   =  
64

27

2

2

x

P

     x2    P2

 Px 

;fn ge nkc c<+krs gS rks fo;kstu dh ek=k 'x' Hkh

c<+rh gSA

6.3.4 ( ) –

;g cFkksZysV rFkk fxYl }kjk fn;k x;kA bl vfHkfØ;k

esa fØ;kdkjd rFkk fØ;kQy lHkh nzo voLFkk esa gSA

  

  

izkjfEHkd a    b  0 0

lkUnzrk

lkek;okLFkk   (a – x) (b – x)  x     x

ij eksy

lfØ; nzO;eku 
a x

v

 b x

v

 x

v

x

v

(eksy yhVj–1)

nzO; vuqikrh fØ;k fu;ekuqlkj

KC = 
[ ][ ]

[ ][ ]

CH COOC H H O

CH COOH C H OH

3 2 5 2

3 2 5

mi;qZDr lehdj.k esa eku j[kus ij

KC = 

x

v

x

v

a x

v

b x

v

F
HG

I
KJ


F
HG

I
KJ

F
HG

I
KJ

F
HG

I
KJ

)x–b)(x–a(

x
K

2

C 

 : –  KP dk eku nzo rFkk Bksl lkE; esa bdkbZ gksrk
gSA

 

.1 vfHkfØ;k, H2(g)  +  2(g)  2H(g) esa H2,

2 rFkk HI dh lkE; ij lkUnzrk Øe'k% 8.0, 3.0

rFkk 28.0  eksy izfr yhVj gSA lkE; fLFkjkad D;k

gksxk –

(A) 30.61 (B) 32.66

(C) 29.40 (D) 20.90  [B]

. H2(g)  +  2(g)  2H(g)

nzO; vuqikrh fØ;k fu;e yxkus ij –

K
HI

H I
C 

[ ]

[ ] [ ]

2

2 2

fn;k gS [H2] = 8.0 mol L–1

[2]  = 3.0 mol L–1

[H] = 28.0 mol L–1

vr% KC  = 
( . )

( . ) ( . )

28 0

8 0 3 0

2


  = 32.86

.2 xSlh; vfHkfØ;k, 3H2(g)+ N2(g)  2NH3(g),

ds fy;s H2 rFkk N2 ds vkaf'kd nkc Øe'k% 0.4 rFkk

0.8 ok;qe.Myh; gSA iwjs lkE; ik= dk dqy nkc

2.8 ok;qe.Myh; gS KP dk eku D;k gksxk ;fn

lHkh lkUnzrk,¡ ok;qe.Myh; esa nh xbZ gksa –

(A) 32 atm–2 (B) 20 atm–2

(C) 50 atm–2 (D) 80 atm–2

 [C]

. N2(g)  +  3H2(g)   2NH3(g)

lkE;koLFkk ij vkaf'kd nkc

0.8 0.4 [2.8 – (0.8  + 0.4) = 1.6]

nzO; vuqikrh fu;ekuqlkj –

KP
  = 

( )

( ) ( )

P

P P

NH

N H

3

2 2

2

3    =  
16 16

0 8 0 4 0 4 0 4

. .

. . . .



  

KP =  50 atm–2

Examples
based on
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.3 ,d eksy ukbVªkstu rFkk rhu eksy gkbMªkstu dks

4 yhVj ds ik= esa feyk;k x;kA ;fn 0.25 izfr'kr

ukbVªkstu fuEu vfHkfØ;k }kjk veksfu;k esa ifjofrZr

gks xbZ –

N2(g)  +  3H2(g)  2NH3(g)

lkUnzrk ek=d esa lkE; fu;rkad (KC ) D;k gksxk?

fuEu lkE; dk ek=d K eku D;k gksxk –

1

2
 N2(g) + 

3

2
H2(g)  NH3(g).

(A) 1.49 × 10–5 lit mol–1

(B) 2.22 × 10–10 lit2 mol–2

(C) 3.86 × 10–3 lit mol–1

(D) iz'u viw.kZ gS mÙkj [C]

. N2(g)  +  3H2(g)  2NH3(g)

lkE;koLFkk ij (1 – x)   (3 – 3x)    2x

(x = 0.0025)

lfØ; nzO;eku 
( . )1 0 0025

4

 ( . )3 0 0075

4


   

0 0050

4

.

nzO; vuqikrh fØ;k fu;e yxkus ij]

KC = 
[ ]

[ ] [ ]

NH

N H

3
2

2 2
3  = 

0 0050

4

0 9975

4

2 9925

4

2

3

.

. .

F
HG

I
KJ

F
HG

I
KJ

F
HG

I
KJ

=  1.49 × 10–5 lit2 mol–2

1

2
 N2(g)  + 

3

2
 H2(g)   NH3(g)

ds fy, KC dk eku gksxk K C ds cjkcj gksxk

K = K C  = 149 10 5.  

  =  3.86 × 10–3 lit mol–1

.4 tc ,FksukWy rFkk ,flfVd vEy dh rqY; eksyj

ek=kk dks feyk;k x;k] 66.6% feJ.k ,fFky ,flVsV

eas cny tkrk gS KC  Kkr djksA mRiUu ,LVj dh

ek=kk Hkh Kkr djks ;fn ,d eksy ,flfVd vEy

dks 0.5 eksy rFkk 4 eksy ,sYdksgkWy ds lkFk Øe'k%

mipkfjr fd;k tkrk gS –

(A) 4, 0.93, 0.43 (B) 0.93, 4, 0.43

(C) 0.43, 0.93, 4 (D) 4, 0.43, 0.93

 . [D]

.

CH3COOH +  C2H5OH  CH3COOC2H5  +  H2O

     1      1     0  0

1 – 0.666   1 – 0.666   0.666       0.666

KC  = 
[ ] [ ]

[ ] [ ]

CH COOC H H O

CH COOH C H OH

3 2 5 2

3 2 5

=  
[ . ] [ . ]

[ . ] [ . ]

0 666 0 666

0 333 0 333

=   4

(a) ekuk 1 eksy vEy rFkk 0.5 eksy ,YdksgkWy x eksy

,LVj dk fuekZ.k djrs gS] rks

KC =  
x

x x

2

1 0 5( ) ( . ) 
x

x x

2

1 0 5( ) ( . ) 
 =  4

x   =  0.43

(b) KC = 
x

x x

2

1 4( ) ( ) 

or  4  = 
x

x x

2

1 4( ) ( ) 

x  =  0.93

.5 500 K ij fuEukuqlkj ,d eksy veksfu;e dkckZesV

dk fo;kstu gksrk gSA

NH2COONH4(s)   2NH3(g) + CO2(g)

;fn mRiUu xSlksa }kjk 3.0 ok;qe.Myh; nkc yxk;k

tkrk gS rks KP dk eku gS –

(A) 7 atm (B) 3 atm (C) 4 atm    (D) 8 atm

   . [C]

. jklk;fud lkE; dk fu;e ykxq djus ij gesa

izkIr gksrk gS –

KP = 2
NH )P(

3
(

2COP )

;fn dqy vk;ru 3 ok;qe.Myh; gS rks NH3 (g)

rFkk CO2(g) ds vkaf'kd nkc gS –

]P[
3NH  = 3 × 

2

3
 = 2 atm

]P[
2CO  = 3 × 

1

3
 = 1 atm

KP  = [2.0]2 [1.0] = 4.0 atm
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.6 5 yhVj ds VSad esa yksg jt rFkk ty ysdj mls
lhy dj fn;k tkrk gSaA VSad dks 1273 K. rd
xeZ fd;k tkrk gSA fo'ys"k.k ij VSad esa 1.10 xzke
gkbMªkstu rFkk 42.5 xzke ty ok"i izkIr gqbZA ;fn
VSad dh vfHkfØ;k dks fuEu izdkj iznf'kZr fd;k
tk;s –

3Fe(s) + 4H2O(g)   Fe3O4 (s)  + 4H2(g)

rks lkE; fLFkjkad gksxk –

(A) 2.949 × 103 (B) 6.490 × 103

(C) 4.940 × 103 (D) 3.200 × 103

. [A]

. vfHkfØ;k esa

3Fe(s) + 4H2O(g)  Fe3O4 (s) + 4H2(g)

  42.5 gm     1.10 gm

  =42.5/18 mol     =1.10 / 2 mol

  = 2.36 mol =0.55 mol

vc,   KC = 
[ ]

[ ]

H

H O

2
4

2
4 = 

[ . / ]

[ . / ]

0 55 5

2 36 5

4

4

  KC  = 
( . )

( . )

0 55

2 36

4

4  = 2.949 × 103

7. (K)

lkE; fu;rkad (K) Hkh nks izdkj dk gksrk gS –

7.1  (K
c
) –

;fn ge (K) esa mifLFkr inksa dks lkUnzrk ds :i esa

ysrs gS rks lkE; fu;rkad] lkUnzrk lkE; fu;rkad (K
c
)

dgykrk gSA

K = Kc = 
[ ] [ ]

[ ] [ ]

C D

A B

7.2  (Kp) –

;fn fn;s x;s vfHkfØ;k lkE; esa lkE; fu;rkad (K)

dks nkc ds :i esa iz;qDr fd;k tkrk gS rks lkE;
fu;rkad] lkE; nkc fu;rkad (Kp) dgk tkrk gSA

Kp = 
p p

p p

C D

A B





tgk¡ pA = A dk vakfa'kd nkc

pB = B dk vakfa'kd nkc

pC = C dk vakfa'kd nkc

pD = D dk vakfa'kd nkc

xSl dk vkaf'kd nkc fuEu izdkj fn;k tkrk gS –

p = No of mole of given gas at equilibrium

Total no of moles at equilibrium
P

.

.


;k p = eksy fHkUu × P

;gk¡ P dqy nkc gSA

7.3

 –

(a) fØ;kdkjdksa rFkk fØ;kQyksa dh lkUnzrk

(b) vk;ru rFkk nkc

(c) mRizsjd dh mifLFkfr

(d) fLFkj nkc rFkk vk;ru ij vfØ; xSl dks feykuk

7.4  –

A. jklk;fud vfHkfØ;k dks izLrqr djus dk rjhdk

B. vfHkfØ;k dh jllehdj.kfefr

C. rkiØe

A.  –

;fn ge fuEu vfHkfØ;k ysa 2HI  H2 + I2

rc ge lkE; fu;rkad KC1
 ds eku dks mi;qZDr

vfHkfØ;k ds fy;s fuEu izdkj fy[krs gS –

KC1
 = 

[ ][ ]

[ ]

H I

HI

2 2

2 ....... (i)

;fn ge fuEu vfHkfØ;k ysa H2 + I2  2HI

rc ge lkE; fu;rkad KC2
 ds eku dks mi;qZDr

vfHkfØ;k ds fy;s fuEu izdkj fy[krs gS –

KC2   =  
[ ]

[ ][ ]

HI

H I K C

2

2 2

1

1

 ...... (ii)

B.  –

mRØe.kh; vfHkfØ;k dh lehdj.k dks fy[kus ds
rjhds@fof/k dks vfHkfØ;k dh jllehdj.kfefr dgrs
gSA vc ge H2(g) rFkk I2(g) ls HI(g) dk fuekZ.k djrs

gS –       H2 + 2  2H

blds lkE; fu;rkad dk lehdj.k gS –

KC1
  =  

[ ]

[ ][ ]

H

H





2

2 2

Equilibrium Constant (K)

KC

Equilibrium constant
(in concentration terms)

Equilibrium  
(in Pressure terms)

constant
KP
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;fn mi;qZDr vfHkfØ;k dh lehdj.k dks fuEu fof/k ls

fy[kk tk;s –

1

2
 H2(g) + 

1

2
 2(g)     H(g)

rks blds lkE; fu;rkad dk lehdj.k gS –

KC2   =  
[ ]

[ ] [ ]½ ½

H

H



2 2

mi;qZDr nksuksa lkE; vfHkfØ;k fu;rkadks dh rqyuk

djus ij

KC2  = K C1
   or  (K C1

)1/2

 – vfHkfØ;k lehdj.k dks ;fn dkjd 'n' ls
Hkkftr fd;k tk;s rks u;s lkE; fu;rkad dk eku] iwoZ
lkE; fu;rkad ds oxZewy ds cjkcj gksrk gSA

 –  ekuk fuEu vfHkfØ;k dk lkE; fu;rkad

A  +  B    C  +  D, K
1
 gS] rks

vfHkfØ;k 
1

n
 A + 

1

n
 B  

1

n
 C + 

1

n
 D

ds fy; s K2 lkE; fu;rk ad dk eku n K1

;k (K
1
)
1/n ds cjkcj gksrk gSA

C.   (Temperature) – rki esa o`f) Å"ek'kks"kh
vfHkfØ;k dks vxz fn'kk esa c<+krh gS rFkk rki esa deh
Å"ek{ksih vfHkfØ;k dks vxz fn'kk esa c<+krh gS vFkkZr

Å"ek{ksih vfHkfØ;k ds fy;s K
p
 rFkk Kc rki esa o`f)

ds lkFk ?kVrs gSA tcfd Å"ek'kks"kh vfHkfØ;k ds fy;s

rki esa o`f) ds lkFk K
p
 rFkk Kc dk eku c<+rk gSA

lkE; fu;rkad esa rki ds lkFk bl izdkj dk cnyko
lehdj.k }kjk fuEu izdkj fn;k tkrk

gS –

log K2 – log K1 = 
H

R2 303.
 

1 1

1 2T T


L

N
M

O

Q
P

or log 
K

K

2

1
 =  

H

R2 303.
 

1 1

1 2T T


L

N
M

O

Q
P

tgk¡,

K2 = T2 rki ij lkE; fu;rkad

K1 = T1 rki ij lkE; fu;rkad

H = fuf'pr rki ij vfHkfØ;k dh ÅtkZ

R = eksyj xSl fu;rkad

rkiØe ds vk/kkj ij vfHkfØ;k,¡ rhu izdkj dh gksrh
gS –

(a)  vFkkZr – H

= 0

log K2 – log K1 = 0

log K2 = log K1

 : – bl izdkj dh vfHkfØ;kvksa ij rki dk

izHkko ugha iM+rkA

(b)    H = ( + ) Ve

log K2 – log K1 = ( + ) Ve,

vFkkZr K2 > K1

 : – bl izdkj dh vfHkfØ;kvksa dk rki

c<+kus ij lkE; fu;rkad Hkh c<+rk gSA

(c)   H = ( – ) Ve

log K2 – log K1 = ( – ) Ve,

vFkkZr K2 < K1

 : – bl izdkj dh vfHkfØ;kvksa dk rki

c<+kus ij lkE; fu;rkad ?kVrk gSA

7.5 Kp  KC  
 –

vkaf'kd nkc dks ok;qe.My ek=d esa ekik tkrk gS]

vr% Kp dk ek=d (ok;qe.My)n gksxk

blh rjg lkUnzrk dks eksy izfr yhVj esa n'kkZ;k tkrk

gS blfy;s KC dk ek=d (eksy yhVj–1)
n

 gksxkA

7.6 Kp  KC 
 –

fuEu vfHkfØ;k ysus ij

n1 A + n2 B  m1 C + m2 D.

vfHkfØ;k ds fy;s KC dk eku

  KC =
[ ] [ ]

[ ] [ ]

C D

A B

m m

n n

1 2

1 2

xSl fu;ekuqlkj   PV = n RT

P =  
n

v

F
HG

I
KJ  RT ....... (i)

;gk¡ n

v
 = 

no of moles

lit

.

.
 = [   ]  = lfØ; nzO;eku

 KP  = 
(p ) (p )

(p ) (p )

C
m

D
m

A
n

B
n

1 2

1 2

Value of  n Units of Kp Units of K c

0 No Unit No unit

> 0 (atm)n
(moles l

–1)n

< 0 (atm)n
(moles l

–1)n
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lehdj.k (i) ls 'p' dk eku KP ds lw= esa j[kus ij

KP  = 
([ ] ) ([ ] )

([ ] ) ([ ] )

C RT D RT

A RT B RT

m m

n n

1 2

1 2

KP  =  
[ ] [ ] ( )

[ ] [ ] ( )

C D RT

A B RT

m m m m

n n n n

1 2 1 2

1 2 1 2





KP  =   KC ( ( ) ( )RT) m m n n1 2 1 2  

KP  =  KC(RT)
n

n = (m1 + m2) – (n1 + n2)

n = mRikn ds eksyksa dh la[;k – fØ;kdkjdksa ds

    eksyksa dh la[;k

T = ije rki

Note : n dh x.kuk esa dsoy xSlh; eksy 'kkfey gksrs gSaA

I. n ds vk/kkj ij vfHkfØ;k,¡ rhu izdkj dh gksrh gS

(a) vfHkfØ;k ftuesa n =  0

N2 +   O2   2NO n = 2 – 2 = 0

lEcU/k }kjk

KP =   KC (RT)
n

   n = 0

    KP =   KC (RT)

vr%

(b) vfHkfØ;k ftuesa n _.kkRed gks –

2 CO + O2  2 CO2

n = 2 – 3 = – 1

lEcU/k ls KP = KC (RT)
n

 KP = KC (RT)
–1

;k K
K

RT
P

C vFkkZr KP × RT = KC

    So,

(c) vfHkfØ;k ftuesa n /kukRed gks –

2 SO3  2 SO2 + O2

 n  = 3 – 2 = + 1

lEcU/k ls KP = KC (RT)n

    KP = KC (RT) +1

 vFkkZr KP = KC × RT

  So,

II. nkc ds eku ds vk/kkj ij Hkh vfHkfØ;k,¡ fuEu rhu
izdkj dh gksrh gS –

(a) vfHkfØ;k,¡ ftuesa n = 0

N2 + O2   2 NO

n = 2 – 2 = 0

    KP = KC (RT)
n

lEcU/kkuqlkj

KP = KC (RT)0 vFkkZr 

bl izdkj dh vfHkfØ;kvksa esa nkc dk dksbZ izHkko
ugha gksrkA

(b) vfHkfØ;k ftuesa n /kukRed gSA

PCl5  PCl3 + Cl2
n = 2 – 1 = + 1

bl izdkj dh vfHkfØ;kvksa esa nkc c<+kus ij fo;kstu
dh ek=kk ?kVrh gSA

(c) vfHkfØ;k ftueas n _.kkRed gS –

N2 + 3H2  2NH3

n = 2 – 3 = – 1

bl izdkj dh vfHkfØ;kvksa esa nkc c<+kus ij fo;kstu
dh ek=kk Hkh c<+rh gSA

.7 700 K, ij lkE; fu;rkad K
P 

, vfHkfØ;k

2SO3(g)  2SO2 (g)  +  O2 (g)

ds fy, 1.8 × 10–3 gS

blh rki ij KC dk la[;kRed eku D;k gksxk –

(A) 3.09 × 10–7 mole litre–1

(B) 9.03 × 10–7 mole litre–1

(C) 5.05 × 10–9 mole litre–1

(D) 5.05 × 10–5 mole litre–1

. [A]

. lEcU/kkuqlkj KP = KC(RT)
n

;gk¡ KP = 1.80 × 10–3

KPa = 
18 10

1013

3.

.

 

 atm

     =  1.78 × 10–5 atm

R   =  0.0821 litre atm K–1 mol–1

n  = 3 – 2 = 1

T   = 700 K

KC  = 
K

RT

P

n( )
 = 

178 10

0 0821 70

5.

.







    =  3.09 × 10–7 mole litre–1.

Examples
based on
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.8 N2(g) + 3H2(g)   2NH3(g); vfHkfØ;k ds

fy;s KC dk eku 400ºC ij 0.50 gSA 400º C ij

KP  dk eku D;k gksxk tc lkUnzrk eksy izfr

yhVj rFkk nkc ok;qe.My esa gks –

(A)  1.64 × 10–4 (B) 2.80 × 10–6

(C) 2.80 × 10–4 (D) 1.64 × 10–6

 [A]

. lEcU/k ykxw djus ij

KP = KC(RT)
n

KP = 0.50,  R = 0.82 litre-atm deg–1 mol–1

T(400 + 273)  = 673 L  n = (2 – 4) = – 2

KP = 0.5(0.082 × 673)–2

     = 0.5(55.185)–2 = 1.64 × 10–4

.9 vfHkfØ;k H2 (g) + S (s)  H2S (g) dk

lkE; fu;rkad 935 K ij 18.5 rFkk 1000 K ij

9.25 gSA vfHkfØ;k dk ,UFksYih ifjorZu gksxk –

(A) 'kwU;

(B) +ve

(C) –ve

(D) fu/kkZfjr ugha dj ldrs  . [C]

. pw¡fd ¼K
lkE;

½
2
 <  ¼K

lkE;
½
1

tcfd T
2
 > T

1

vr% fØ;k Å"ek{ksih gSA

H = –ve

.10 300ºC ij PCl5 ds fo?kVu dk lkE; fu;rkad Kc

0.0625 eksy izfr yhVj gks rks Kp 
 dk eku gksxk

. PCl5 (g)   PCl3(g)  +  Cl2 (g)

n = 2 – 1 = 1

KP = KC(RT)
n

    = 0.0625 × (0.082 × 573)1

    = 2.936 atm

.11 vfHkfØ;k A(g) + 2B(g)  3C(g) + D(g) ds
fy;s KP,  0.05 ok;qe.My gSA rks 1000 K ij K

C

dk eku 'R' ds :i esa gksxk –

(A) 
5 10 5 

R
(B) 

R

5 10 5 

(C) 5 × 10–5 R (D) dksbZ ugha

Ans. [A]

. ge tkurs gS fd –

KP = KC (RT)
n

;k Kc = 
K

RT

P

n( )

;gk¡ n = 4 – 3 = 1

T  = 1000 K,   KP  =  0.05

KC = 
0 05

1000 1

.

( )R    =  
5 10 5 

R

8. (LE-

CHATELIER'S PRINCIPLE)

(a) bl fl)kUrkuqlkj] fdlh lkE; esa lkUnzrk] rki
rFkk nkc eas ifjorZu ij lkE; ml fn'kk esa
foLFkkfir gksrk gS ftlesa foLFkkiu ls fd;s x;s
ifjorZu dk izHkko u"V gks ldsA

(b) ;g nkc rki rFkk lkUnzrk esa ifjorZu ls lkE;
vfHkfØ;k esa ifjorZu dks le>krk gSA

A.  –

(a) ;fn rki c<+k;k tkrk gS rks vfHkfØ;k ml fn'kk
esa gksxh ftlesa rki dk vo'kks"k.k gksrk gS] rkfd
ifjofrZr rki dk izHkko u"V gks tk;sA

(b) ukWu&FkfeZd ¼vrkih;½ vfHkfØ;k rIr }kjk izHkkfor
ugha gksrh gSA

(i) Å"ek'kks"kh vfHkfØ;k,¡

A + B + ÅtkZ  C + D

;k, A + B   C + D   H  = (+) ve

;gk¡,K = 
[ ][ ]

[ ][ ]

C D

A B

;fn ge rki c<+krs gS rks lkE; vxz fn'kk esa
foLFkkfir gksxk ftlesa ÅtkZ dk vo'kks"k.k gksxkA

mnk] N2 + O2 + 43.2 k. cal.  2NO

or N2 + O2  2NO H = + 43.2 kcal

(ii) Å"ek{ksih vfHkfØ;k : –

A  +  B C  +  D + ÅtkZ

;k A  + B    C  +  D H = (–) ve

rki c<+kus ij lkE; izrhi fn'kk esa foLFkkfir gksrk
gS] ftlesa Å"ek dk vo'kks"k.k gksus ls c<+k rki
?kV tkrk gSA

tSls. N2 + 3H2  2NH3 + 23 k cal

;k N2 + 3H2   2NH3  H = –23 k cal
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B.  – yh&'kkrsfy;s ds
fu;ekuqlkj nkc c<+kus ij vfHkfØ;k ml fn'kk esa
xfr djrh gS ftlesa nkc eas deh gksrh gSA

;k eksy dh la[;k de gksrh gSA

(i) nkc o`f) lkE; dks ml fn'kk esa ys tkrh gS ftlesa
v.kqvksa dh la[;k ;k eksyksa dh la[;k esa deh gksrh
gSA vFkkZr n < 0.

tSls. N2 + 3H2  2NH3

 n = 2 – 4 = – 2 < 0

(ii) nkc esa deh lkE; dks ml fn'kk esa ys tkrh gS
ftlesa eksyks dh la[;k c<+rh gSA

;k n > 0

tSls.   PCl5  PCl3 + Cl2

 n = 2 – 1 = 1 > 0

(iii) xSlh; vfHkfØ;k ftlesa fØ;kdkjdksa ;k fØ;kQyksa
ds eksyksa dh la[;k leku gks] ij nkc dk dksbZ
izHkko ugha gksrk gS vFkkZr  n = 0

mnkgj.k.   H2 + 2 2H
n = 2 – 2 = 0

CO + H2O  CO2 + H2

n = 2 – 2 = 0

C.  - ;fn fdlh
mRØe.kh; vfHkfØ;k esa fØ;kdkjdksa dh lkUnzrk
c<+kbZ tkrh gS rks vfHkfØ;k vxz fn'kk esa c<+rh
gS rFkk mRikn dh ek=k esa o`f) gksrh gSA ;g bl
rF; ij vk/kkfjr gS fd fØ;kdkjdksa dh la[;k esa
o`f) ds dkj.k fØ;kdkjdksa ds e/; izHkkoh la?kê
¼VDdj½ dh la[;k esa o`f) gksrh gS vr% vfHkfØ;k
esa mRikn dh ek=k c<+rh gSA

blh rjg ;fn fØ;kQyksa dh lkUnzrk c<+kbZ tkrh
gS rks lkE; fu;rkad cuk;s j[kus ds fy;s fØ;k
dkjdksa dh la[;k esa o`f) gksrh gS vr% izrhi fn'kk
esa vfHkfØ;k lEiUu gksrh gSA

vr% fuEu fu"d"kZ fudyrs gS –

(i) fdlh Hkh fØ;k dkjd dh lkUnzrk c<+k;s tkus ij

lkE; vxz fn'kk esa foLFkkfir gksrk gSA

(ii) fØ;kQyksa dh lkUnzrk c<+k;s tkus ij lkE; izrhi

fn'kk esa foLFkkfir gksrk gSA

Note : dsoy xSlh; inkFkksZ dh lkUnzrk esa o`f) ;k deh

lkE; dks izHkkfor djrh gSA

D.  – mRizsjd dh

mifLFkfr lkE; dks izHkkfor ugha djrh gS D;ksafd

mRizsjd lkE; ds vxz rFkk izrhi nksuksa fn'kkvksa ds osx

dks leku :i ls c<+k nsrk gS vFkkZr mRizsjd lkE;

dks rhozrk ls izkIr djus esa lgk;rk djrk gSA

E.  – fLFkj nkc ij fdlh lkE;

esa vfØ; xSl dk feykuk fuEu izHkko n'kkZrk gSA

(i) ml izØe esa ftlesa n > 0, gS esa fLFkj nkc ij

vfØ; xSl feykus ij iwjs izØe dk nkc c<+rk

gS mRiknks rFkk fØ;kdkjdksa dh eksyj lkUnzrk

?kVrh gS rFkk fØ;kdkjdksa dk fo;kstu ?kVrk gSA

mnk- PCl5(g)  PCl3(g) + Cl2(g)

(ii) ml izØe esa ftlesa n < 0, gS esa fLFkj nkc ij

vfØ; xSl feykus ij lkE; izrhi fn'kk esa foLFkkfir

gksrk  gSA

mnk. N2 + 3H2(g)  2 NH3(g)

(iii) ml izØe ds fy;s ftlesa n = 0, gS esa fLFkj nkc

ij vfØ; xSl feykus ij dksbZ izHkko ugha iM+rkA

mnk. H2(s) + I2(g)  2HI(s)

(iv) fLFkj vk;ru ij vfØ; xSl feykus ij lkE;

voLFkk ij dksbZ izHkko ugha gksrk gSA

8.1

–

A.  –

H2O(s)      H2O ()

cQZ dk ty dk

mPp vk;ru fuEu vk;ru

tc ge nkc c<+krs gS] lkE; ml fn'kk esa foLFkkfir

gksrk gS ftl fn'kk esa vk;ru de gksrk gS vFkkZr

nkc c<+kus ij vf/kd cQZ ty esa fi?kysxh ;kfu

cQZ dk xyukad nkc esa o`f) ls ?kVrk gSA

B.  –

H2O()       H2O (g)

ty ok"i

de vk;ru vf/kd vk;ru
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nzo dk ok"iu izd`fr esa Å"ek'kks"kh izØe gS vFkkZr

nzo dk ok"i esa ok"iu Å"ek ds vo'kks"k.k }kjk

iw.kZ gksrk gSA vr% rki esa o`f) ok"iu dks c<+krh

gSA nwljh rjQ nkc c<+kus ij lkE; de vk;ru

dh rjQ xfr djrk gS vFkkZr ty] ok"i esa

ifjofrZr ugha gksrk rFkk DoFkukad c<+rk gSA

C.  –

xU/kd
(s)

xU/kd 
()

de vk;ru vf/kd vk;ru

nkc c<+kus ij lkE; de vk;ru dh rjQ c<+rk

gS ;kfu Bksl nzo esa ugha cnysxk vFkkZr xa/kd dk

xyukad c<+sxkA

9. 

bl izdkj dh vfHkfØ;kvksa ftlesa fo;kstu ds i'pkr

eksy dh la[;k cny tkrh gS] ;s ok"i ?kuRo fu/kkZj.k

}kjk fo;kstu dh ek=k Kkr dh tkrh gSA

fuEu vfHkfØ;k ds fy;s -

PCl5   PCl3  + Cl2

izkfjEHkd eksy 1 0 0

lkE;koLFkk ij eksy (1 – )  

(;gk¡ '' fo;kstu dh ek=k gS)

lkE;koLFkk ij dqy eksyksa dh la[;k

= (1 – ) +  +   = (1 + )

vc 'V' ,d eksy PCl5(s) }kjk iz;qDr vk;ru gS

ftldk fo;kstu iwoZ ok"i ?kuRo 'D' rFkk fo;kstu ds

ckn ok"i ?kuRo 'd' gSA vr% leku ifjfLFkfr;ksa esa

(1 + ) eksy }kjk lkE;koLFkk ij f?kjk vk;ru

(1 + ) V yhVj gksxk A

vr% ?kuRo  
1

vk; r u

blfy;s  D  
1

V

d   
1

1( )  V

;k    
D

d
 = 

1

1
1

V

V( ) 
 = (1 + )

;k    =  
D

d
 1 = 

D d

d



;k   

- tc ,d eksy fØ;kdkjd fo;kstu ij 'n' eksy

xSlh; mRikn nsrk gS rks mi;qZDr lehdj.k fuEu :i

esa gks tkrh gSA

.12 fdlh rki ij N2O4 dk ok"Ii ?kuRo 30 gS bl

rki ij N2O4 dk izfr'kr fo;kstu gksxk –

(A) 55.5% (B) 60%

(C) 70% (D) 53.3%  [D]

. N2O4(g)  2NO2(g)

N2O4  dk eksyj nzO;eku =  (28 + 64) = 92

ok"i ?kuRo, D = 
92

6
 46

ekuk 'x' fo;kstu dh ek=kk gS rks lEcU/k yxkus ij

fn;k gqvk gS

x = 
D d

d


 = 

( )46 30

30


 = 

16

30
 = 0.533

fo;kstu dh ek=k  =  53.3%

Examples
based on
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.13 ;fn PCl5 523 K rki ij 80% fo;ksftr gksrk gS

rks 523 K ij lkE; feJ.k ds ok"i ?kuRo dh

x.kuk djks –

(A) 75.9 (B) 57.9

(C) 97.5 (D) 95.7

 [B]

. ok"i ?kuRo  PCl5 =   
M W of PCl. . 5

2

  = 
208 5

2

.
 = 104.25

lw= yxkus ij,

 0.8  =  
104 25

2 1

.

( )d





d

0.8 d = 104.25 – d

1.8 d = 104.25

d = 
104 25

18

.

.
 = 57.9

.14 veksfu;e dkckZessV dks 200ºC ij xeZ djus ij
;g xSlksa dk feJ.k nsrk gS] ftldk ok"i ?kuRo
13.0 gS –

(NH2COONH4   2NH3  +  CO2)

s veksfu;e dkckZessV dh fo;kstu ek=kk gksxh

(A) 1 (B) 2

(C) 3 (D) 4  [A]

. fo;kstu iwoZ veksfu;e dkckZessV dk ok"i ?kuRo

(D) = 
Mol wt. .

2
 = 

78

2
 = 39

fo;kstu ds ckn ok"i ?kuRo (d) = 13.0 (fn;k x;k gS)

vc,   = 
D d

(n )d1
 = 

39 13

3 1 13



 ( )

    = 
26

26
 = 1 i.e.    = 1

vr% veksfu;e dkckZessV 100% fo;ksftr gks tkrk gS
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.1 ,d can ik= esa fuEu vfHkfØ;k gksrh gS –
2SO2(g) + O2(g)  2SO3(g)

;fn ik= dk vk;ru vk/kk dj fn;k tkos rks –

(A) vxz o izrhi vfHkfØ;kvksa dh xfr leku jgsxh

(B) lkE;koLFkk foLFkkfir ugha gksxh

(C) lkE;koLFkk nk;ha vksj foLFkkfir gksxh

(D) vxz vfHkfØ;k dh xfr izrhi ls nqxquh gks tk;sxh

rFkk lkE;koLFkk nk;ha vksj foLFkkfir gksxhA

 [D]

. (D)

vfHkfØ;k
2SO2(g) + O2(g)  2SO3(g)

esa rhu eksy ¼;k vk;ru½ fØ;kdkjd nks eksy mRikn

cukrs gS vFkkZr vk;ru esa deh gks jgh gS vr% ik= dk

vk;ru vk/kk dj fn;k tkos rks lkE; nk;ha vkSj foLFkkfir

gksxk vr% mRikn vf/kd cusxs rFkk vxz vfHkfØ;k dh

xfr c<+sxh tks fd izrhi dh nqxuh gksxhA

.2 vfHkfØ;k H2(g) + I2(g)  2HI(g)

esa tc 46g of I2 o 1g of H2 dks 450ºC, ij lkE;koLFkk

rd xeZ fd;k tkrk gS rks feJ.k esa 1.9g I2 mifLFkr gSA

crkb;s fd lkE;koLFkk ij fdrus eksy I2 o HI mifLFkr

gksxsa –

(A) 0.0075 rFkk 0.147 eksy

(B) 0.0050 rFkk 0.147 eksy

(C) 0.0075 rFkk 0.347 eksy

(D) 0.0052 rFkk 0.347 eksy

 [C]

. (C)

I2 ds izkjfEHkd eksy = 
254

46
 = 0.181

H2 ds izkjfEHkd eksy = 
2

1
 = 0.5

I2 ds 'ks"k eksy = 
254

9.1
= 0.0075

I2 ds dke vk;s eksy = 0.181 – 0.0075 = 0.1735

H2 ds dke vk;s eksy =0.1735

H2 ds 'ks"k eksy 0.5 – 0.1735 = 0.3265

HI ds cuus okys eksy = 0.1735 × 2 = 0.347

lkE; ij

I2 ds eksy = 0.0075 eksy

HI ds eksy = 0.347 eksy

.3 nks yhVj ¶ykLd esa 1.4 xzke ukbVªkstu rFkk 1.0

xzke gkbMªkstu gSA ukbVªkstu rFkk gkbMªkstu ds
lfØ; nzO;eku dk vuqikr gksxk &
(A) 1 : 3 (B) 1 : 5

(C) 1.4 : 1 (D) 1 : 10

 [D]

. (D)

[N2] = 
228

4.1


, [H2] = 

22

1



[N2] : [H2]  = 
40

1
 : 

4

1

=  1: 10

.4 fuEu vfHkfØ;k
A + B  C + D

esa A  dh izkjafHkd lkanzrk B dh izkajfHkd lkanzrk
dh nqxquh gSA lkE;oLFkk ij B  dh lkanzrk C dh
lkanzrk dh ,d frgkbZ ik;h x;hA lkE;oLFkk fLFkjkad
dk eku gksxk –

(A) 1.8 (B) 1.008

(C) 0.0028 (D) 0.08

 [A]

. (A)

A  + B C + D

1 0.5 0 0 izkjaHk esa

1-x 0.5-x x x lkE; ij

(0.5 – x) = 1/3 x

;k x = 1.5 – 3x

   4x = 1.5

x = 
4

5.1
 = 0.375

   KC = 
)5.0)(1( xx

xx





   = 
)375.05.0()375.01(

375.0375.0




= 
125.0625.0

375.0375.0




= 1.8

.5 vfHkfØ;k  A + 3B 2C ds fy, 400°C rki ij
KC dk eku 0.5 gSA KP 

dk eku ifjdfyr dhft,A
(A) 1.64×10–4 (B) 1.64×10–6

(C) 1.64×10–5 (D) 1.64×10–3

 [A]
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. (A)

KP = KC [RT]n n = 2 – 4 = – 2

T = 673K,  KC = 0.5,

R = 0.082 yhVj- ok;qe.My-

KP = 0.5 × (0.082×673)–2

= 1.64 × 10– 4 ok;qe.My

.6 igys ls gh fuokZflr 1 yhVj ik= esa 2 eksy
veksfu;k xSl dks fuokZfrr fd;k x;kA mPp rki
ij xSl dk vkaf'kd fo;kstu fuEukuqlkj gksrk gS

2NH3(g)  N2(g) + 3H2(g)

lkE; ij 1 eksy veksfu;k ikbZ xbZA ‘K’ dk eku
crkb, &
(A) 3/4 = 0.75 mol2 –2

(B) 3/2 = 1.5 mol2 –2

(C) 27/16 = 1.7 mol2 –2

(D) 27/64 = 0.42 mol2 –2  [C]

. (C)

ekuk  fo;kstu ek=k gS %
vr :

2NH3(g)  N2(g) + 3H2(g)

  2   0   0

2–2     3

iz'ukuqlkj : [NH3] = 2 – 2 = 1

or   = 1/2

 [N2] = 
2

1
, [H2] =  

2

3
, [NH3] = 1

    K  = 2
3

3
22

]NH[

]H][N[

   = 
11

2

3

2

3

2

3

2

1




 = 

16

27

  = 1.7 mol2 –2

.7 2 yhVj ik= esa fuEu vfHkfØ;k gksrh gS &
COCl2(g)  CO(g) +Cl2(g)

lkE; ij [COCl2] =0.4 gSA ;fn rU=k esa COCl2
vkf/kD; esa Mkyh tk;s rks lkE; iqu% LFkkfir gks
tkrk gS o  [COCl2] = 1.6  gks tkrh gS rks [CO]

dh ubZ lkE; lkUnzrk gks tk,xhs &
(A) igys ls vk/kh
(B) igys ls frxquh
(C) vifjofrZr
(D) igys dh nqxquh  [D]

. (D)

COCl2(g)   CO(g) + Cl2(g)

]COCl[

]Cl][CO[

2

2
= KC

ekuk [CO] = x, rc [Cl2] = x


]COCl[

x

2

2

 = KC ;k 
4.0

x2

= KC

K
C
 vifjofrZr jgrk gS

=  
4.0

x2

 =  
]COCl[

]Cl][CO[

2

2

vr %
4.0

x2

 = 
6.1

]CO[ 2

 ; {[CO]= [Cl]}

x2 × 4 = [CO]2

2x = [CO]

.8 pkj xzke gkbMªkstu 9.023×1023 Dyksjhu ds v.kq
ls vfHkfØ;k djds HCl  xSl cukrk gSA vfHkfØ;k
ds i'pkr dqy nkc 700 feeh- gSA HCl dk
vkaf'kd nkc gksxk &
(A) 3900 feeh- (B) 600 feeh-
(C) 700 feeh- (D) 350 feeh-

 [B]

. (B)

        H2  +  Cl2   2HCl

izkjaHk esa
2

4
  23

23

1002.6

10023.9




0

izkjaHk esa 2 
2

3
0

vfHkfØ;k ds i'pkr~ 
2

3
 eksy Cl

2
 ,

2

3
 eksy H

2
 ls

vfHkfØ;k djds 
2

3
×2 = 3.0 eksy HCl xSl cuk;saxsA

vfHkfØ;k esa dqy eksy = 









2

3
2  + 0 + 3 = 3.5

HCl dk vkaf'kd nkc = 
5.3

7003

= 600 feeh-
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.9 N2 + 3H2  2NH3 ds fy, lkE;okLFkk
fLFkjkad dk eku 16 gSA crkb,

NH3 
2

1
N2 + 

2

3
H2

ds fy, lkE; fLFkjkad dk eku gksxk &
(A) 0.25 (B) 0.4

(C) 2 (D) 0.625   [A]

. (A)

eq[; vfHkfØ;k dk lkE; fLFkjkad K = 16 gSA

vfHkfØ;k % NH
3
 

2

1
N

2
 + 

2

3
H

2 
( ds fy,

lkE; fLFkjkad K' dk eku gS]

¼ubZ fØ;k = eq[; fØ;k dks iyVdj ×
2

1
)

K' = 
K

1
 = 

16

1
 = 

4

1

= 0.25

.10 ,d eksy PCl3(g), 2.0 eksy Cl2 (g) rhu yhVj
{kerk okys ik=k esa j[ks x, rFkk 400K rd xeZ
fd;k x;kA lkE; LFkkfir gks tkus ij PCl3 (g)

ds 0.7 eksy ik;s x,A vfHkfØ;k %

PCl3(g) + Cl2(g)  PCl5(g)

ds fy, 400 K ij lkE; fLFkjkad dk eku gksxk&
(A) 0.25 (B) 1.31

(C) 0.76 (D) 2.6

. [C]

. (C)

        PCl3(g) +Cl2(g)     PCl5(g)

izkjfEHkd       1.0   2.0        0

lkUnzrk
lkE; lkUnzrk  0.7     1.7       0.3

KC = 
3/7.13/7.0

3/3.0


 = 

7.17.0

33.0




= 0.76

.11 vfHkfØ;k PCl5(g)  PCl3(g) + Cl2(g), ds
fy, lkE; ij PCl5, PCl3 ,oa Cl2 izR;sd ds 2

eksy ik;s x;sA ;fn dqy nkc 3 ok;qe.My gks rks
lkE; fLFkjkad KP dk eku gksxk &
(A) 1 ok;qe.My (B) 2 ok;qe.My
(C) 3 ok;qe.My (D) 1.5 ok;qe.My

[A]

. (A)

dqy eksy = 2 + 2+ 2 = 6

3PClP  = 
6

2
 × 3, 

5PClP  = 
6

2
×3, 

2ClP = 
6

2
×3

KP = 
5

23

PCl

ClPCl

P

PP 
= 

1

11
 = 1 ok;qe.My

.12 vfHkfØ;k  H2 + 2  2H  dk lkE; fLFkjkad
9.0  gSA H ds fo;kstu dh ek=k gksxh –

(A) 2 (B) 2/5

(C) 5/2 (D) 1/2

[B]

. (B)

vfHkfØ;k H2 + 2  2Hdk lkE; fLFkjkad =

9.0

 vfHkfØ;k HvFkkZr 2H  H
2
+ 

2 
dk lkE;

fLFkjkad 
9

1

2H H2 + 2
1 0 0

1– x    
2

x

2

x

KC = 
2

x
×

2

x
 

)x1(

1

)x1(

1






9

1
 = 2

2

)x1(22

x


;

3

1
 = 

)x1(2

x



or 2 – 2x = 3x

5x = 2

x = 2 / 5

K
C
 = 

2

x
×

2

x
 

)x1(

1

)x1(

1






9

1
 = 2

2

)x1(22

x


;

3

1
 = 

)x1(2

x



;k 2 – 2x = 3x

5x = 2

x = 
5

2
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.13 N2 (g) + 3H2(g)  2NH3 vfHkfØ;k ds fy,
N2 : H2 dk eksy vuqikr 1 : 3  fy;k x;kA lkE;
ij igq¡pus ij izR;sd dk 50% vfHkÑr gks pqdk
gSA ;fn lkE; ij dqy nkc P gks rks NH3 dk
vkaf'kd nkc gksxk &

(A) 
3

P
(B) 

6

P

(C) 
4

P
(D) 

8

P

[A]

. (A)

N2  + 3H2  2NH3

izkjEHk esa 1  3 0

lkE; ij 1– 0.5 3 –1.5 2 × 0.5

dqy eksy  =(1–0.5)+(3–1.5)+1=3; 
3NHP =

3

1
P

.14 2 yhVj {kerk okys ik= esa 3 eksy N2, 2 eksy
O2  ls fØ;k dj 1 eksy NO cukrs gSa] crkb,
lkE; ij N2 dh lkUnzrk gksxh&
(A) 1.25 (B) 1.50

(C) 0.75 (D) 2.0

 [A]

. (A)

N2 + O2  2NO

3 2    0

3-x 2-x    2x

 2x = 1 ; x = 0.5

[N2] = 
2

5.03 
= 1.25

.15 Hdks ,d can ik= esa lkE; LFkkfir gksus rd
440°C ij xeZ fd;k x;k A H dk 22%  fo;kstu
ik;k x;kA fo;kstu ds fy, lkE; fLFkjkad gS –

(A) 0.282 (B) 0.0786

(C) 0.0199 (D) 1.99

 [C]

. (C)

Hds fo;kstu dk lkE; fuEu izdkj gksxk &

2H H2 + 2
1 0 0

    1–
100

22
  

2100

22


 

2100

22



0.78 0.11 0.11

 KC = 
78.078.0

11.011.0




  0.0199


