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^^jklk;fud cy&xfrdh** HkkSfrd jlk;u dk vk/kkjHkwr ewy v/;k; gSA bl 'kh"kZd ds vUrxZr fofHkUu

vfHkfØ;kvksa rFkk ml ij fofHkUu dkjdksa ds izHkko dks le>k tk ldrk gS bl v/;k; ds lQyrkiwoZd

v/;;u ds i'pkr~ vki] fofHkUu vfHkfØ;kvksa dh nj] vfHkfØ;kvksa dh dksfV rFkk jklk;fud cy&xfrdh

ds ckjs esa tku ldrs gSa] vfHkfØ;k dh dksfV rFkk dksfV dk fuèkkZj.k dk o.kZu dj ldrs gSa] v.kqla[;rk

rFkk fofHkUu vfHkfØ;kvksa dh nj rFkk nj ds fl)kUrksa dk Kku izkIr dj ldrs gSa] vfHkfØ;k dh nj]

vfHkfØ;k fu;rkad] nj fu;e rFkk nzO; vuqikrh fØ;k fu;e dh ladYiukvksa dks vPNh rjg le> ldrs

gSa] vfHkfØ;k osx fu;rkad rFkk osx fu;rkad dks izHkkfor djus okys dkjdksa dk o.kZu dj ldrs gSa] bl

ij vk/kkfjr lHkh leL;kvksa dks gy dj ldrs gSA

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

djrh 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

-  ds dqy iz'uksa dh la[;k :

(i)     v/;k; esa mnkgj.kksa dh la[;k .............................. 08

(ii)     n`"VkUrh; mnkgj.kksa dh la[;k .............................. 15

dqy iz'uksa dh la[;k...................................................... 23
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 1.   

HkkSfrd jlk;u dh og 'kk[kk ftlesa jklk;fud

vfHkfØ;kvksa dh nj] mudh fØ;kfof/k rFkk mldks

izHkkfor djus okys dkjdksa tSls lkUnzrk] rki] nkc]

mRizsjd dh mifLFkfr vkfn dk v/;;u fd;k tkrk gS]

jklk;fud cy xfrdh dgykrh gSaA

vfHkfØ;k dh nj ds vk/kkj ij jklk;fud vfHkfØ;k dks

fuEu rhu lewgksa esa ck¡Vk tkrk gSaA

A.  : –

(a) ;s vfHkfØ;k,a bruh rhoz gksrh gS fd tSls gh

fØ;kdkjdksa dks feyk;k tkrk gS vfHkfØ;k lEiUu

gks tkrh gSaA

(b) ;s eq[;r% vk;fud vfHkfØ;k,sa gksrh gS rFkk buesa

cU/k fo[k.Mu dh fØ;k ugha gksrh gSaA

 :

vk;fud fØ;kdkjd tyh; foy;u esa ges'kk

vk;fud voLFkk esa ik;s tkrs gSa vr% dqyke cyksa

dh mifLFkfr ds dkj.k bl izdkj dh vfHkfØ;k

vfr rhoz ;k rkR{kf.kd gksrh gSA

bl izdkj dh vfHkfØ;kvksa dk osx rhoz gksrk gS

vr% buds vfHkfØ;k osx dk fu/kkZj.k vlaHko gksrk

gSA ;s vfHkfØ;k gSa –

eg. (a) Ag+(aq) + NO3
– (aq) + H+(aq) + Cl–(aq)

—  AgCl (s) +  Na+ (aq) + Cl–(aq)

(b) Na+(aq) + OH–(aq) + H+(aq) + Cl–(aq)

—  H2O () + Na+ (aq) + Cl– (aq)

B.  : –

;s vfHkfØ;k,¡ vR;Ur eUn xfr ls gksrh gS fd

vkdyu ;ksX; ifjorZu gksus esa lkekU; rki ij

eghuksa yx tkrs gSaA

bu vfHkfØ;kvksa dk osx vR;Ur eUn gksrk gS vr%

buds vfHkfØ;k osx dk fu/kkZj.k Hkh dkQh dfBu

gksrk gSaA

;s vfHkfØ;k,¡ fuEu gS –

(i) yksgs ij tax yxuk

(ii) {kkjh; ysM ,flVsV isUV ij ok;qe.Myh; H2S

dh vfHkfØ;k

2H2  +  O2 
Room temperature    2H2O

C   +  O2  
Room temperature  CO2

CO  +  2H2   
Room temperature  CH3OH

C. : –

dejs ds rki ij ;s vfHkfØ;k,s ek/; rFkk x.kuk
;ksX; osx ls lEiUu gksrh gS vr% budk v/;;u
jklk;fud cy xfrdh ls fd;k tk ldrk gSA

;s vfHkfØ;k,s vf/kdrj vkf.od izd`fr dh gksrh
gSA

tSls 2H2O2  —  2H2O  + O2

2N2O5  — 2N2O4  + O2

CH3COOC2H5  +  NaOH  —  CH3COONa

+ C2H5OH

        C12H22O11  +  H2O  —  C6H12O6

    +  C6H12O6

    NO2  +  CO  —  NO  +  CO2

2FeCl3 (aq)  +  SnCl2  —  2FeCl2 (aq)

+ SnCl4 (aq)

rFkk lksfM;e vkWDlsysV ds lkFk vEyh; ikSVsf'k;e
ijeSxusV dk fojathdj.kA

1.1  :

(a) fof'k"V ifjfLFkfr;ksa esa vfHkfØ;kvksa esa osx dk
fu/kkZj.k fd;k tk ldrk gSaA

(b) vfHkfØ;k dh fØ;kfof/k Kkr djus esa

 2.   

fØ;k dkjdkasa ;k fØ;kQyksa dh lkUnzrk esa gkssus okyk
ifjorZu rFkk ifjorZu esa yxs le; ds vuqikr dks
vfHkfØ;k dk osx dgrs gSA

Rate of reaction  =  

Total change in concentration

of reac ts products

Change in time in

tan /

( sec.)

A ——— mRikn P

t = 0, izkjfEHkd a   0

t = t le; i'pkr  (a – x)   x

  vfHkfØ;k dk osx  =  ± 
dx

dt

;gk¡ /ku (+) fpUg n'kkZrk gS fd mRikn dh lkUnzrk c<+
jgh gS rFkk _.k (–) fpUg n'kkZrk gS fd fØ;kdkjd
dh lkUnzrk ?kV jgh gSaA
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vfHkfØ;k dk osx fØ;kdkjdksa dh lkUnzrk ds ;k lfØ;
nzO;eku ds lekuqikrh gksrk gSA

dx

dt
    (a – x)

 
dx

dt
 =  K(a – x)

;gk¡ K = osx fu;rkad
;gk¡,  'K' = fof'k"V vfHkfØ;k fu;rkad dgykrk gS ;fn
fØ;kdkjdkas ds lfØ; nzO;eku dk eku bdkbZ gSaA

2.1  :

fdlh fof'k"V {k.k ij vfHkfØ;k dk osx rkR{kf.kd osx
dgykrk gS tks oØ ds Lyksi ¼urry½ eku ls Kkr
gksrk gSA

Conc.

Time 

A.

 : –

fuEu vfHkfØ;k ds fy;s –
m1A + m2B + ....— n1P + n2Q + n3R+ ....

vfHkfØ;k dk osx

= –
1

1m

d A

dt

[ ]
 = –

1

2m

d B

dt

[ ]
 = 

1

1n

d P

dt

[ ]
= 

1

2n
 
d

dt

[Q]

tSls N2  +  3H2  ——  2NH3

R = 
d N

dt

[ ]2
 = – 

1

3
 

d H

dt

[ ]2
 = 

1

2

d NH

dt

[ ]3

2.2.  (Rate law): –

(a) vfHkfØ;k dk osx fØ;kQy ;k mRikn dh lkUnzrk
ds lekuqikrh gksrk gSA

(b) osx fu;e iz;ksxkRed :i ls izkIr lcls /kheh xfr
ds in }kjk fujh{k.k fd;k tkrk gSA

(c) osx fu;e nh xbZ vfHkfØ;k ls O;qRiUk ugha fd;k
tk ldrk] bls dsoy iz;ksx }kjk gh fu/kkZfjr fd;k
tk ldrk gSA

(d) osx fu;e dk lEcU/k lkekU; jllehdj.kfefr;
lehdj.k ls ugha gksrk gSA

(e) ;g ml lEiw.kZ vfHkfØ;k ds fdlh Lih'kht dh
lkUnzrk ij fuHkZj ugha dj ldrk gSaA

(f) ;g bl vfHkfØ;k ds izR;sd fØ;kdkjd ;k mRikn
ij fuHkZj ugha dj ldrk gSA
ekuk mA  +  nB  — mRikn

R   [A]m [B]n

 

.1 fuEu vfHkfØ;k 300 K ij lEiUu gksrh gSA

2SO2(g)  +  O2 (g) ——  2SO3(g)

;gk¡ SO3 ds fuekZ.k dh nj rFkk O2 ds âkl dh
nj fuEu izdkj lacaf/kr gksrh gS –

(A) –




[ ]O

t

2
 = +

1

2





[ ]SO

t

3

(B) –




[ ]O

t

2
 = 





[ ]SO

t

3

(C) –




[ ]O

t

2
 = –

1

2





[ ]SO

t

3

(D) buesa ls dksbZ ugha [A]

vfHkfØ;k dk osx  =  – 
1

2
 




[ ]SO

t

2
 = – 





[ ]O

t

2

= + 
1

2





[ ]SO

t

3

vr% O2 dh âkl dh nj SO3 ds fuekZ.k dh nj ls fuEu
izdkj lEcfU/kr gS –

– 




[ ]O

t

2
=  +  

1

2





[ ]SO

t

3

.2 2N2O5(g) —  4NO2 (g) +  O2(g), vfHkfØ;k ds
fy ; s 6 lSd.M esa NO2 dh lkUnzrk 2.4 × 10–2

eksy yh-–1 c<+ tkrh gS rks NO2 ds fuekZ.k dh nj
rFkk N2O5 ds yqIr gksus dh nj gksxh –

(A) 2 × 10–3 eksy yh.–1 lS0–1 ,  4 × 10–3 eksy
yh.–1 lSñ–1

(B) 4 × 10–3 eksy yh.–1 lS0–1 ,  2 × 10–3 eksy
yh.–1 lSñ–1

(C) 2 × 10–3 eksy yh.–1 lS0–1 ,  2 × 10–3 eksy
yh.–1 lSñ–1

(D) buesa ls dksbZ ugha ( . B)

. vfHkfØ;k dh nj =  – 
1

2





[ ]N O

t

2 5

=  
1

4

2



[ ]NO

t

pw¡fd NO2 mRikn gS vr% bldh le; t = 0 ij
lkUnzrk 'kwU; gksxhA

 NO2 ds cuus dh nj gS] 




[ ]NO

t

2
  =

2 4 10

6

2.  

  =  4 × 10–3 mol lit.–1 sec–1

Examples
based on
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vr% vfHkfØ;k dh nj = 
1

4





[ ]NO

t

2
 = 

4 10

4

3 

mol lit.–1 sec–1  =  1 × 10–3 mol lit–1sec–1.

 N2O5  ds yqIr gksus dh nj





[ ]N O

t

2 5
 =  2  ×  vfHkfØ;k dk osx

=  2  ×  1  ×  10–3  mol lit.–1 sec–1

=  2  ×  10–3  mol lit.–1 sec–1.

.3 A  +  2B  ——  6C  +  2D,  vfHkfØ;k esa

;fn le; t = 0 ij izkjfEHkd osx – 
d A

dt

[ ]
 ,

2.6 × 10–2 m lS0–1, gS rks t = 0 ij – 
d B

dt

[ ]
 dk

eku gksxk –

(A) 8.5 × 10–2 m sec–1

(B) 2.5 × 10–2 m sec–1

(C) 5.2 × 10–2 m sec–1

(D) 7.5 × 10–2 m sec–1 ( . C)

 . vfHkfØ;k ls Kkr gS fd A dk ,d eksy B ds nks
eksy ls fØ;k djrk gS vr% B dh lkUnzrk esa deh
'A' dh lkUnzrk esa deh ls nqxquh gksxh

 –
d B

dt

[ ]
=  2 L

NM
O
QP

d A

dt

[ ]

=  2  ×  2.6  ×  10–2

=  5.2  ×  10–2 m sec–1

2.3  : –

fuEu vfHkfØ;k ysrs gS –

aA  +  bB    Product

   r  =  K [A]m [B]n

Mol

lit. sec.
  =  K  

Mol

lit

m

.

L

NM
O

QP
Mol

lit

n

.

L

NM
O

QP

Mol

lit. sec.
  =   K 

Mol

lit

m n

.

L

N
M

O

Q
P



K  = mol 1 – (m + n)  lit(m + n) – 1 sec–1

K  = mol 1– n  litn –1 sec–1

;gkW, n  = vfHkfØ;k dh dksfV

 3.

(a)  : –

fØ;kdkjdksa dh lkUnzrk jklk;fud vfHkfØ;k ds
osx ds lekuqikrh gksrh gS vFkkZr lkUnzrk c<+kus ;k
?kVkus ij Øe'k^ vfHkfØ;k dk osx Hkh c<+rk o
?kVrk gSA
fØ;kdkjdksa dh lkUnzrk   vfHkfØ;k dk osx

(b)  : –

i`"Bh; {kS= esa o`f) ds lkFk fØ;kdkjdksa ij ckg~;
;k vU; v.kqvksa ls VDdj dh nj c<+rh gS ftlls
vfHkfØ;k dk osx Hkh c<+rk gSA

(c)  : –

mRizsjd vfHkfØ;k osx dks c<+k nsrs gSa ysfdu
lkE;koLFkk dks izHkkfor ugha djrs gS D;ksafd vxz
rFkk izrhi nksuksa vfHkfØ;kvksa dh lfØ;.k ÅtkZ
leku :i ls ?kVrh gSA

 : –

(i) jklk;fud vfHkfØ;k dh lekIrh ij mRiszjd
jklk;fud :i ls vifjofrZr jgrk gS ysfdu
HkkSfrd voLFkk cny ldrh gSA
tSls KClO3 ds fo?kVu esa df.kdke; MnO2 dk
iz;ksx fd;k tkrk gS ysfdu vfHkfØ;k dh lekIrh
ij  MnO2  pw.kZ :i esa 'ks"k cprk gSA

(ii) mRizsjd dHkh Hkh vfHkfØ;k dks izkjEHk ugha djrk
gS] ;g dsoy vfHkfØ;k osx dks c<+k nsrk gSaA

(iii) mRiszjd dh vR;Ur fuEu ek=kk Hkh vfHkfØ;k osx
dks c<+kus esa lgk;d gksrh gSA

(iv) mRizsjd vfHkfØ;k ds lkE;koLFkk fLFkjkad dks izHkkfor
ugha djrk] dsoy lkE;koLFkk tYnh izkIr djus esa
lgk;rk djrk gSaA

(v) mRizsjd fØ;kQyksa dh izd`fr dks ugha cnyrk gSA
(vi) mRizsjd fdlh O;fDrxr fØ;kdkjd dh ÅtkZ dks

ugha cnyrk gS vr% ;g fdlh Hkh vfHkfØ;k dks
vf/kd Å"ek{ksih ugha cuk ldrkA

(vii) mRizsjd dh fØ;kfof/k de ;k vf/kd fof'k"V gksrh gSA
,d vfHkfØ;k dk mRiszjd vU; vfHkfØ;k dks mRiszfjr
ugha dj ldrk gSA

(d)  : –

dbZ vfHkfØ;k,sa ftudk osx fofdj.kksa }kjk fo'ks"k
:i ls ijkcaSxuh rFkk n`'; izdk'k }kjk c<+ tkrk
gSA bl izdkj dh vfHkfØ;kvksa dks izdk'k jklk;fud
vfHkfØ;k,sa dgrs gSaA
tSls – izdk'k la'ys"k.k] QksVksxzkQh] CY;w fiazfVax]
izdk'k jklk;fud la'ys"k.k vkfn

H2  +  Cl2  
sunlight    2HCl

fofdj.k ÅtkZ og fuf'pr ÅtkZ iznku djrh gS tks
jklk;fud vfHkfØ;k dks vkxs c<+krh gSA
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4.   

vfHkfØ;k osx lehdj.k esa fØ;kdkjdksa dh lkUnzrk ds
/kkr ds ;ksx dks ftl ij vfHkfØ;k dk osx fuHkZj djrk
gS vfHkfØ;k dh dksfV dgrs gSA

vfHkfØ;k dh dksfV  =  vfHkfØ;k osx lehdj.k esa

lkUnzrk dh ?kkrksa dk ;ksx

xA  +  yB   —  mRikn

vfHkfØ;k osx fu;ekuqlkj] nj =  [A]x  [B]y  , vr%

dqy vfHkfØ;k dksfV
n  =  x  +  y

tgkW x rFkk y ,dy fØ;k dkjdksa ds lUnHkZ esa vfHkfØ;k

dksfV gSA

(a) ;fn vfHkfØ;k] vfHkfØ;k fØ;kfof/k ds :i esa nh

xbZ gS rks vfHkfØ;k dksfV dk fu/kkZj.k lcls /khes

in ls fd;k tkrk gSA
2A  +  3B —  A2B3

A +  B —  AB ((rhoz)

AB +  B2  —  AB3(eUn)

AB3 +  A  —  A2B3 (rhoz)

;gkW dqy vfHkfØ;k dksfV nks ds cjkcj gSaA

(b) vfHkfØ;k dh dksfV 'kwU;] _.kkRed] /kukRed ;k

viw.kkZad Hkh laHko gSA

4.1  : –

tc vfHkfØ;k dh nj fØ;k dkjd dh ,dy lkUnzrk

in ij fuHkZj djrh gSA

tSls (a)  H2O2  —  H2O  +  ½ O2

(b)  A  —  mRikn

(c)  lHkh jsfM;ks lfØ; vfHkfØ;k,s

 :

H2O, H+, OH–  rFkk vkf/kD; ek=kkvksa dks osx fu/kkZj.k

in esa lfEefyr ugha fd;k tkrk gSA

tSls (1) CH3COOC2H5  CH3COOH  +  C2H5OH

dksfV = 1   r = K [CH3COOC2H5]

(2) 2A (vkf/kD;) +  B  —   mRikn

dksfV = 1   r = K [B]

(3)  2N2O5  —  4NO2  +  O2

dksfV = 1   r = K [N2O5]

(4) 2Cl2O7  —  2Cl2  +  7O2

dksfV = 1   r =  K [Cl2O7]

(5) (CH3)3
– C–Cl + OH–   (CH3)3C – OH  + Cl–

dksfV = 1   r = K [(CH3)3 C – Cl]

A.

:

K  =  (sec)–1 n  =  1

B.

:

fuEu vfHkfØ;k ds fy;s

A  —   mRikn

t = 0 a      0

t le; ckn   (a – x)      x

;gk¡,  ‘a’ A dh izkjfEHkd lkUnzrk rFkk (a – x) A

dh 't' le; ckn dh lkUnzrk gS vFkkZr 'x' Hkkx
mRikn esa ifjofrZr gks x;sA vr% le; 't' i'pkr
vfHkfØ;k dh nj

dx

dt
   (a – x)

;k
dx

dt
  =  K(a – x)

;k
dx

a x( )  =  K .dt

mi;qZDr lehdj.k dk lekdyu djus ij

dx

a x( )z  = K dt.z
– loge (a – x)  = Kt  + C

at,   t  = 0,    x = 0

C  = – loge a

‘C’ dk eku j[kus ij
– loge (a – x) =  Kt  –  loge a

loge a – loge (a – x)  = Kt

loge 
a

a x( )   =  Kt

K  = 
2 303.

t
log10 

a

a x( )

 t  =   
2 303.

K
log10 

a

a x( )

C.  :

t rFkk log 
a

a x( ) ds e/; dk xzkQ lh/kh js[kk

izkIr gksrh gS
bl xzkQ dk <ky

Slope = 
K

2.303

log a/(a– x)

t
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log(a – x) o le; (t) ds e/; xzkQ ds fy,

t  =   
2 303.

K
log10 

a

a x( )

t  =   
2 303.

K
 [log10

  a – log10 (a – x)]

[log a – log (a – x)] = 
303.2

K
t

or log(a – x) = 
303.2

K
t + log a

slope  =  
K

2 303.

D.

 : –  t = t1/2 ; x = 
2

a

t1/2  =  
2 303.

K
 log 

a

a
a

F
H

I
K2

t1/2  =  
2 303.

K
 log 

a

a / 2

t1/2  =   
2 303.

K
log 2

log 2  =  0.3010]

 t1/2  =  
2 303.

K
  ×  0.3010

t1/2  =  
0 693.

K

izFke dksfV vfHkfØ;k dk v)Z vk;q dky fØ;kdkjd
dh lkUnzrk ls Lora= gSA

4.2  : –

bl vfHkfØ;k ds osx dk fu/kkZj.k nks fØ;kdkjdksa dh lkUnzrk
ds ifjorZu ij fuHkZj djrk gS]ftudh ?kkrksa dk ;ksx nks
gksrk gSA  tSls CH3CHO  —  CH4  +  CO

CH3COOH  +  C2H5OH

        —  CH3COOC2H5  +  H2O

S2O8
–2  +  2I–  —  2SO4

–2  +  I2

A.   : –

    K = mol1 – n  lit.n – 1  sec–1

n = 2     K = mol–1  lit. sec–1

tgk¡ n =  vfHkfØ;k dh dksfV gS

B.  : –

2A  ——  mRikn
A  +  B  ——  mRikn

(i) tc 'A' rFkk 'B' dh lkUnzrk leku yh tkrh gSA
A     +    B  ——  mRikn

t = 0 a     a          a

t = t   (a – x) (a – x)          x

dx

dt
  =  K2  [A] [B]

       =  K2  [a – x] [a – x]

dx

dt
  = K2 [a – x]2

mi;qZDr lehdj.k dk lekdyu djus ij -

dx

x[a ]z 2  = K dt2z
1

( )a x     = K2t  +  C

at t = 0    ;   x = 0

      C = 1/a

mi;qZDr lehdj.k esa 'C' dk eku j[kus ij -

K2t  =  
1

( )a x
 – 

1

a

K2   =  
1

t
  

x

a a x( )

F
HG

I
KJ

   t   =   
1

2K
 

x

a a x( )

F
HG

I
KJ

C.  : –

t rFkk 
1

( )a x
 ds e/; xzkQ -

<ky  =  K2

<ky ges'kk /kukRed (+) gksxk

lo
g
 (

a
 –

 x
)

t

graph between 
log (a – x) vs. t
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D.

  : –

t  =  t
1/2

   ij      ; x  =  

a

2

t1/2  =  
1 2

2
2K

a

a a
a

 

F

H

G
G
G

I

K

J
J
J( )

t1/2  =  
1

2K a

f}rh; dksfV vfHkfØ;k dk v)Z vk;q&dky fØ;kdkjd
dh lkUnzrk ij fuHkZj djrk gSA

t1/2   
1

a

4.3  (Zero order reaction) : –

vfHkfØ;k,¡ ftudh nj lkUnzrk ij fuHkZj ugha djrh gSa ;k
ftuesa fØ;kdkjdksa dh lkUnzrk le; ds lkFk vifjofrZr
jgrh gS] 'kwU; dksfV vfHkfØ;k,¡ dgykrh gSA

tSls (i) H2  +  Cl2  
Sunlight   2HCl

(ii) dud lrg ij HI dk fo;kstu

(iii) ,lhVksu rFkk czksehu ds e/; vfHkfØ;k

A.   : –

    K
mole

lit


. sec.

vfHkfØ;k osx dk ek=d   =  osx fu;rkad dk ek=d

B. : –

fuEu vfHkfØ;k ds fy;s

  A  ——  mRikn

t = 0  a            0

 
dx

dt
  =  K [A]º

dx

dt
  =  K

 dx   =  K . dt

mi;qZDr vfHkfØ;k dk lekdyu djus ij

dxz   =  K dt.z
     x  =  Kt  +  C

 at      t   =  0  ;  x  =  0

     C  =  0

    x  =  Kt

vfHkfØ;k dh nj ¼osx½ fØ;kdkjdksa dh lkUnzrk ls Lora= gksrh gSA

C.

  : –

At   t  =  t1/2 ; x  =  
a

2

t1/2  =  
a

K2

;k t1/2    a

v)Z&vk;q&dky fØ;kdkjdksa dh izkjfEHkd lkUnzrk ds
lekuqikrh gksrk gSA

.4 N2O5 ds fo?kVu dk izFke dksfV nj fu;rkad
6.2 × 10–4 lSd.M–1 gS rk s bl fo?kVu dh
v)Z&vk;q&dky lSds.M esa gksxh &

(A) 1117.74 lSds.M (B) 117.74 lSds.M

(C) 1177.74 lSds.M (D) dksbZ ughas
( . A)

. ge tkurs gS fd izFke dksfV vfHkfØ;k ds fy;s

t1/2  =  
0 693.

K

 t1/2  = 
0 693

6 2 10 4

.

.     =  1117.74 

.5 30º C ij CCl4 esa foys; inkFkZ ds fo?kVu dh

v)Z&vk;q&dky 2.5 ?k.Vs gSA 10 ?k.Vs ckn fdruk

inkFkZ cpsxkA ;fn inkFkZ dk izkjfEHkd Hkkj

160 gm gks –

(A) 20 gm (B) 30gm

(C) 40 gm (D) 10 gm

   ( . D)

. v)Z vk;qdkyksa dh la[;k

= 
Total time

Time of one half life period

 = 
10

2 5.
 = 4

ge tkurs gS fd ‘n’ v)Z&vk;q&dkyksa ckn cph

ek=k =  (1/2)n  ×  izkjfEHkd ek=k

=  (1/2)4  ×  160

=  
160

2 2 2 2  
  =  10 gm

Examples
based on
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.6 ,d izFke dksfV vfHkfØ;k Mslh eksyj foy;u ls
'kq: gksrh gSA  8 fefuV 20 lSd.M ckn bldh
lkUnzrk M/100. izkIr gksrh gSaA vfHkfØ;k ds osx
fu;rkad dh x.kuk djks –

(A) 4.6 × 10–3 sec–1

(B) 16.6 × 10–3 sec–1

(C) 24.6 × 10–3 sec–1

(D) 40.6 × 10–3 sec–1 ( . A)

. ;gk¡ a  = 0.1 M

 a – x = 
M

100
  =  0.01 M

     t  =  8 fefuV 20 lSds.M

   =  500 lSds.M

izFke dksfV vfHkfØ;k lehdj.k esa eku j[kus ij

K  =  
2 303.

t
 log  

a

a x

   =  
2 303

500

.
 log 

0 1

0 01

.

.

   =  
2 303

500

.
 log 10

   =  
4 606

1000

.
 × 1

   =  4.6  ×  10–3  sec–1

.7 87.5% jsfM;ks lfØ; inkFkZ dk 40 fefuV esa fo?kVu
gksrk gS rks inkFkZ dh v)Z&vk;q D;k gS –

(A) 13.58 fefuV (B) 135.8 fefuV
(C) 1358 fefuV (D) dksbZ ugha

( . A)

. laxr eku j[kdj K dk fu/kkZj.k

   K   =  
2 303.

t
 log 

a

a x

       =  
2 303

40

.
log 

a

a0 875a.

   =  
2 303

40

.
log 

a

0 125a.

   =   
2 303

40

.
log 8

   =   0.051 min–1

   t1/2  =  
0 693.

K

   =  
0 693

0 051

.

.
 = 13.58 

.8 nks fØ;kdkjdksa ;qDr f}rh; dksfV dh vfHkfØ;k
izR;sd fØ;kdkjd dh 0.1 m lkUnzrk ls 'kq: gksrh
gSA 500 lSd.M esa ;g 20% iw.kZ gksrh gS rks 60%

iw.kZ gksus esa fdruk le; yxsxk –

(A) 5000 lSds.M (B) 3000 lSds.M
(C)  2000 lSds.M (D) 4000 lSds.M

( . B)

. K2  =  
1

t
  ×  

x

a a x( ) .

tc a = 0.1 gS rks 20% iw.kZ gksus ij 'x' dk eku
izkjfEHkd lkUnzrk ds eku (a = 1) dk 20% gksxk

i.e. a  = 0.1

 x   = 
20

100
  ×  0.1  =  0.02

K2  =  
1

500
  ×  

0 02

01 01 0 02

.

. ( . . )  =  
1

200

60% iw.kZ gksus ds fy;s,

x  = 
60

100
 ×  0.1  =  0.06

K2  =  
1

t
 × 

0 06

0 1 0 1 0 06

.

. ( . . )

;k
1

200
=  

1

t
 × 

0 06

0 1 0 1 0 06

.

. ( . . )

;k    t  =  3000 sec.

 5.

5.1  :

(i) ;g fof/k lekdyu osx lehdj.k esa a, x rFkk t
ds fofHkUu leqPp;ksa dk iz;ksx dj ldrh gSA

(ii) K dk eku fu/kkZfjr djrs gaS rFkk fofHkUu a, x rFkk
t ds leqPp;ksa ds lkFk feyku ¼tkWp½ djrs gSA

(iii) ;fn K dk eku fLFkj gS rks iz;ksx dh xbZ lehdj.k
gh vfHkfØ;k dh dksfV gksrh gSA

(iv) ;fn lHkh fØ;kdkjd leku eksyj lkUnzrk ds gSa
rks cy xfr dh lehdj.k fuEu gS –

K  = 
2 303.

t
 log10 

a

a x( )
izFke dksfV vfHkfØ;k ds fy;s

K  =  
1

t
 

1 1

a a x



L
NM

O
QP

f}rh; dksfV vfHkfØ;k ds fy;s

K  =  
1

2t
 

1 1
2 2( )a x a


L

N
M

O

Q
P

r`rh; dksfV vfHkfØ;k ds fy;s
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5.2  :

;g fof/k dsoy mlh le; ykxw gksrh gS tc osx fu;e dsoy
,dy lkUnzrk ds in esa iz;qDr gksrk gSA

t1/2    a1– n

t1/2  =  k1 a1 – n

log t1/2  =  log k’ +  (1 – n) log a

log t1/2 rFkk log a ds e/; dk oØ lh/kh js[kk esa izkIr gksrk
gS ftldk Lyksi (1 – n) gSA

Lyksi ds fu/kkZj.k }kjk ge dksfV n Kkr dj ldrs gSA

;fn fofHkUu lkUnzrk ij v)Z vk;q nh xbZ gSaa]

(t1/2)   
1

1
1

a
n ,  (t1/2)   

1

2
1

a
n , 

( )

( )

/

/

t

t

1 2 1

1 2 2

 = 
a

a

n

2

1

1
F
HG

I
KJ



log10 (t1/2)1 – log10 (t1/2)2

=  (n – 1) [log10 a2 – log10 a1]

n =  1  +  
log ( ) ( )

(log log )

/ /10 1 2 1 1 2 2

10 2 10 1

t t

a a





5.3 (Graphical method) :

;g fof/k laxr nj ij vk/kkfjr gS ftldk fd mi;ksx fd;k
x;k gSaA

;fn (a – x) rFkk ‘t’ ds e/; xzkQ lh/kh js[kk gS rks
vfHkfØ;k izFke dksfV dh gSaA

;fn 
1

( )a x  rFkk t ds e/; xzkQ lh/kh js[kk gS rks vfHkfØ;k

f}rh; dksfV dh gSaA

;fn 
1

2( )a x
 rFkk t ds e/; xzkQ lh/kh js[kk gS rks vfHkfØ;k

r`rh; dksfV dh gSaA

lkekU; :i ls ;fn 
1

1( )a x n   rFkk 't' ds e/; dk xzkQ

lh/kh js[kk esa gS rks vfHkfØ;k n osa dksfV dh gksxhA

5.4  : –

bl fof/k esa izR;sd fØ;k dkjd ds lUnHkZ esa vfHkfØ;k dksfV
Kkr dh tkrh gS -

vfHkfØ;k ds fy;s

pA + qB   mRikn

nj fu;e  
dt

dx
=  k [A]p [B]q

;fn 'B' dh lkUnzrk dks fLFkj j[kk tkrk gS rks u;k osx

fu;rkad k1 = k [B]q  
dx

dt
 = k' [A]p

dx

dt









1

 = k1 [A1]P = R1

;fn
dx

dt









2

 = k1 [A2]P = R2

R

R

1

2
 = 

A

A

P

1

2











log10

R

R

1

2
 = P log 

A

A

1

2











log
R

R

1

2









  rFkk log

A

A

1

2









  ds e/; [khapk x;k vkys[k

lh/kh js[kk esa Lyksi -P ;qDr gksrk gSA

 6.   

(a) ewy jklk;fud vfHkfØ;k esa mifLFkr dqy eksy ;k

ijek.kq ;k vk;u ;k v.kq ;k fØ;kdkjh Lih'kht dh

la[;k ml vfHkfØ;k dh v.kq la[;rk dgykrh gSA ;k

lUrqfyr jklk;fud vfHkfØ;k esa mifLFkr dqy fØ;kdkjd

v.kqvksa dh la[;k dks v.kq la[;rk dgrs gSaA

mnkgj.kkFkZ

NH4NO2  ——  N2  +  2H2O (,d v.kq la[;rk)

NO  +  O3  ——  NO2  +  O2 (f}- v.kq la[;rk)

2NO  +  O2  ——  2NO2       (f=k- v.kq la[;rk)

(b) vfHkfØ;k dh v.kqla[;rk dHkh Hkh 'kwU;] _.kkRed ;k

viw.kkZad ugha gks ldrh gSA

(c) vfHkfØ;k dh v.kqla[;rk fØ;kfof/k ds }kjk nh

tkrh gSA

tSls A2  +  
3

2
 B2  ——  AA2B3

in  I 2A ——  A2 —    f} v.kqd

in  II A2  +  
1

2
B2 —— AA2B  —  f=k v.kqd

in III A2B  +  B2  ——  A2B3  — f} v.kqd

 :

os vfHkfØ;k,s ftudh vfHkfØ;k dksfV ,d tcfd

v.kqla[;rk 2 ;k vf/kd gksrh gSA

eg. 2N2O5 ——   4NO2  +  O2

dksfV  =  1

v.kq la[;rk  =  2
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6.1

 

S .No. M olec ularity O rder of Reac t ion

1 It is  the num ber of 

m olec ules  of 

reac tants  

c onc entration 

term s  tak ing part in 

elem entary  s tep of 

a reac t ion.

It  is  s um  of power 

rais ed on the rate 

ex pres s ion

2 M olec ularity  is  a 

theoret ic al value 

and is  derived from  

m ec hanis m

O rder of a reac tion 

is  an ex perim ent 

value derived from  

rate ex pres s ion

3 M olec ularity  c an 

neither be z ero nor 

frac t ion

O rder of a reac tion 

c an be z ero 

frac t ional for integer.

4 It is  a as s igned for 

eac h s tep of 

m ec hanis m  

s eparately .

O rder of a reac tion 

m ay  have negative 

value.

5 It is  a as s igned for 

eac h s tep of 

m ec hanis m  

s eparately .

It  is  as  s igned for 

overall reac t ion.

6 It is  independent of 

pres s ure and 

tem perature

It  depends  upon 

pres s ure and 

tem perature.

  7.    

7.1  : –

A.  (Z) : –

fØ;kdkjh v.kqvksa ds e/; izfr lSd.M izfr bdkbZ

vk;ru la?kêksa dh la[;k dks la?kê vko`fr dgrs gSA

 Z  =  
2

1
 2 uav (N*)2

tgk¡  = VDdj dk O;kl

uav = vkSlr osx = 
8RT

M
N* = izfr bdkbZ vk;ru esa v.kqvksa dh la[;k

Z  
8RT

M
 or Z   T

vFkkZr la?kê vko`fr (Z) ije rki (T) ds oxZewy ds

lekuqikrh gksrh gS vFkkZr rki esa òf) ds lkFk fØ;kdkjh

v.kq dk vkSlr osx c<+rk gSA ifj.kke Lo:i izfr le;

(Z) ij VDdjksa la[;k ij c<+rh gSA

B. (Effective Collisions) : –

fØ;kdkjh v.kqvksa ds chp dk og la?kê tks mRikn

esa lEiUu gksrk gS izHkkoh la?kê dgykrk gSA

(a) (Energy barrier) : –

fØ;kdkjh v.kq ds fy, vko';d og U;qure ÅtkZ
tks mls mRikn esa cnyus ds fy;s vfuok;Z gS ÅtkZ
vojks/k dgykrh gSA 

(b)  (Orientation barrier) : –

ÅtkZ vojks/k izkIr djus ds fy;s vko';d e/;

fØ;kdkjh v.kqvksa ds izHkkoh la?kê tks u;k cU/k

cukus rFkk iqjkuk cU/k rksM+us ds fy;s vko';d gksa

vfHkfoU;kl vojks/k dgykrh gSA

7.2  (Activation Energy Theory)

,d vfHkfØ;k ds lEiUu gksus ds fy, fØ;kdkjdksa ds v.kqvksa
dk vkil esa Vdjkuk vR;Ur vko';d gksrk gSA bu VDdjksa
esa ls flQZ os VDdjsa ftudh ÅtkZ] ,d fuf'pr fuEure
ÅtkZ ¼nsgyh ÅtkZ½ ds leku ;k vf/kd gksrh gS] mRikn dk
fuekZ.k djrh gSA

nsgyh ÅtkZ dh vis{kk de ÅtkZ ;qDr v.kqvksa dh VDdjksa ls
mRikn ugha curs gSA bldk vFkZ ;g gksrk gS fd fØ;kdkjdkas
rFkk mRiknksa ds chp ,d ÅtkZ vojks/kd gksrk gSA .

ftls fØ;kdkjdkas ds mRiknksa esas ifjofrZr gksus ls igys ikj
djuk vko';d gksrk gSA bl vojks/kd dks ikj djus ds fy,
vko';d ÅtkZ v.kqvksa dh xfrt ÅtkZ }kjk nh tkrh gSA

fØ;kdkjdkas  dh vkSlr fLFkfrt ÅtkZZ ls vf/kd fuEure
vfrfjDr ÅtkZZ] tks fd fØ;kdkjdks rFkk mRiknksa ds chp
ÅtkZZ vojks/kd dks ikj djus esa] fØ;kdkjdks dks leFkZ cukus
ds fy, iznku dh tkrh  gS lfØ;.k ÅtkZ dgykrh gSA

lfØ;.k ÅtkZ

= [nsgyh ÅtkZZ] – [fØ;kdkjdks dh vkSlr ÅtkZ]

Ea  =  Eth  –  Ereactant

rhoz vfHkfØ;kvksa ds fy,  :  lfØ;.k ÅtkZ fuEu gksrh gSA

/kheh vfHkfØ;kvksa ds fy, : lfØ;.k ÅtkZ mPp gksrh gSA



                                                                                 11

(b)

,d jklk;fud vfHkfØ;k ds nkSjku dqN cU/k VwVrs

rFkk dqN cU/k u;s curs gSA cU/kksa ds VwVus ds fy,

ÅtkZ dh vko';drk gksrh gS] tcfd cU/kksa ds

fuekZ.k esa ÅtkZ eqDr gksrh gSA tSls

gkbMªkstu rFkk vk;ksMhu dh vfHkfØ;k ls gkbMªkstu
vk;ksMkbM cuus esa] tc ,d v.kq gkbMªkstu vk;ksMhu ls
lEidZ djrk gS rks H - H rFkk  I  -  I  cU?k VwVus rFkk
H - I cU/k cuus 'kq: gks tkrs gSA
izkjEHk esa cU/kksa dk VwVuk izHkkoh gksrk gS rFkk

blfy, rU=k dh ÅtkZ mfPp"V rd igqWpus rd

c<+rh gSA

blds i'pkr~ ÅtkZ de gksus yxrh gS D;ksafd cU/k

fuekZ.k dk izØe izHkkoh gks tkrk gS rFkk vUrr%

mRikn gkbMªkstu vk;ksMkbM curk gSA mfPp"V

ÅtkZ (nsgyh ÅtkZ)ls lEcf/kr ijek.kqvksa dk foU;kl

laØe.k voLFkk ;k lfØ; ladqy dgykrk gSA

 8.   

S.No. Rate of reaction Reaction rate constant

1 Rate of reaction is  

called as the change 

in concentration of 

the reactant or 

product per unit time

Rate constant is the 

proportionality constant 

in the rate law equation. 

W hen molar 

concentration of 

reactants is taken as 

unity, its value is equal 

to rate of reaction

2 Rate of reaction 

varies with 

concentration of the 

reactant

Since it is 

proportionality constant 

for a particular reaction, 

it is  independent of the 

concentration of the 

reactant.

3 Rate of reaction 

increases with 

increase in 

temperature

Rate constant value 

also varies directly with 

the temperature.

4 The units of rate of 

reaction is  mole 

litre–1 time–1

The units  of reaction 

rate constant depends 

upon the order of 

reaction I.e. its unit 

differs  according to 

order to reaction.

 9.

  

S.

No.
Rate Law Law of Mass action

1

It is an 

experimentally 

observed law.

It is a theoretical law.

2

It depends on the 

concentration terms 

on which the rate of 

reaction actually 

depends eg. for the 

reaction,                          

aA + b B 
                Products 

Rate law, 

    Rate = k[A]m [B]n

It is based upon the 

stoichiometry of the 

equation eg. for the 

reaction,                          

aA + b B   Product  

Rate = k[A]a [B]b

 10. 

(A) :

osx fu;rkad esa rkieku ds lkFk ifjorZu vkWjsfu;l

lehdj.k }kjk n'kkZ;k tkrk gSA

k = Ae–Ea/RT

T
–1

slope = 
    Ea———–
 2.303 R

O

loge k = loge A – 
RT

Ea

log10 k = log10 A – 
RT303.2

Ea

tgk¡ A dks vko`fÙk xq.kkad dgrs gSA rFkk A ,oa Ea

vkWjsfu;l isjkehVj (parameters) dgykrs gSaA

tc  T  k = Aeº = A

xzkQ (fig.)  log10 k rFkk 







T

1
 ds e/; ,d ljy js[kk

gSA
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<ky = 
R303.2

Ea

vr% Ea = 2.303 × R × <ky

(B)  : –

(i) tc     H  =  0

log K1  =  log K2

K2  =  K1  osx fu;rkad esa dksbZ ifjorZu ugha

(ii) tc H  >  0 ;g Å"ek'kks"kh vfHkfØ;k gS

So, T2  > T1

log K2  >  log K1

    K2  >  K1

Å"ek'kks"kh vfHkfØ;k esa rki c<+kus ij osx

fu;rkad dk eku Hkh c<+rk gSA

(iii)tc, H  <  0 ;g Å"ek{ksih vfHkfØ;k gSaA

(b) (Temperature coefficient) : –

10ºC ds vUrj ds nks fHkUu fof'k"V osx fu;rkadks

ds vUrj dks rki xq.kkad dgk tkrk gSA

rki xq.kkad  =  
K at t C

K at tºC

( )10º
 = 

K

K

C

C

35

25

º

º

vf/kdrj vfHkfØ;kvksa ds fy;s rki xq.kkad dk eku

2 ;k 3 izkIr gksrk gS vFkkZr 10ºC rki c<+kus ij

vfHkfØ;k dk osx nks xquk ;k rhu xquk c<+ tkrk

gSaA

(C)  : –

/kukRed mRizsjd vfHkfØ;k osx dks c<+k nsrs gSa

tcfd _.kkRed mRizsjd osx dks ?kVk nsrs gaSA
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1 MkbukbVªkstu isUVkvkWDlkbM fuEu izdkj fo?kfVr
gksrk gS -

N2O5  2NO2 + ½ O2

;fn
dt

]Od[N 52  = k' [N2O5]

d NO

dt

[ ]2
= k" [N2O5]

 
dt

]O[d 2
= k''' [N2O5]

k', k" rFkk K"' ds e/; lEcU/k crkvksa

(A) 
k'

2
 = 

k"

3
 = 

k" '

4
(B) (k')2 = k" = k"'

(C) 2k' = k" = 2k"' (D) k' = 
k"

2
 = 2k"'

. [D]

. fn;s x;s ifjorZu ds fy,
d N O

dt

[ ]2 5
 = 

1

2
 

d NO

dt

[ ]2
 = 2 

d O

dt

[ ]2

eku j[kus ij

k' [N2O5] =
1

2
 k" [N2O5] = 2K"' [N2O5]

or 2k' = k" = 4k"'

2 vfHkfØ;k 2A + B  2C + 3D esa C dh lkUnzrk
esa ifjorZu 1.0 mol litre—1 sec—1 Kkr fd;k x;kA
vfHkfØ;k osx dh x.kuk djksA
(A) 0.05 mol litre–1. sec–1

(B) 0.01 mol. litre-1 sec–1

(C) 0.5 mol litre–1 sec–1

(D) dksbZ ugha
[C]

. - 
1

2
 

d A

dt

[ ]
 = – 

d B

dt

[ ]
 = 

1

2
 

d C

dt

[ ]
 = 

1

3
 

d D

dt

[ ]
 =

vfHkfØ;k dk osx

 
d C

dt

[ ]
 = 1.0 mol litre-1 sec-1


d A

dt

[ ]
 = – 

d C

dt

[ ]
 = – 1.0 mol litre-1 sec-1

& d B

dt

[ ]
 = - 

1

2
 

d C

dt

[ ]
 =  - 

1

2
 x 1

 = – 0.5 mol litre—1 sec—1

&  
d D

dt

[ ]
 = 

3

2
 

d C

dt

[ ]
 = 

3

2
 x 1

       = 1.5 mol litre—1 sec—1

 osx = 
1

2
 

d C

dt

[ ]

 osx = 
1

2
 x 1 = 0.5 mol litre—1 sec—1

.3 vfHkfØ;k 3A  mRikn ds fy,] ;g ik;k x;k fd ;fn
A dh lkUnzrk pkj xquk c<+k;h tk;s rks vfHkfØ;k dk osx
nqxuk gks tkrk gSA vfHkfØ;k dh dksfV dh x.kuk djksA
(A) 1 (B) ½

(C) 2 (D) 3      [B]

. osx = k [fØ;kdkjd]n

;fn [fØ;kdkjd]  = a ; rate = r
1

;fn [fØ;kdkjd]  = 4a ; rate = 2r
1

 r1 = k [4a]n

2r1 = k [4a]n


1

2
 = 

1

4











n

 n = 
1

2

.4 ,d izFke dksfV dh vfHkfØ;k 50% iw.kZ gksus esa 69.3

feuV ysrh gSA 80% iw.kZ gksus esa fdruk le; yxsxkA
(A) 160.97 fefuV (B) 170.97 fefuV
(C) 150.97 fefuV (D) 0 fefuV

[A]

. k = 
0 693

1 2

.

/t
  = 

0 693

69 3

.

.

now k = 
2 303.

t
 log 

100

20

 t80% = 
2 303

0 693

.

.
 x 69.3 log 5

 t80% = 160.97 minute

.5 vfHkfØ;k 2N2O5  4NO2 + O2  dh lkUnzrk esa 5

lsd.M esa 20 x 10–3 mol litre–1 dh o`f) n'kkZrh gSA
NO2 ds n`'; gksus ds osx dh x.kuk djksaA .

(A) 2 x 10—3 mol litre—1 sec—1

(B) 4 x 10—3 mol litre—1 sec—1

(C) 1 x 10—3 mol litre —1 sec—1

(D) dksbZ ugha [B]

. NO2  dh lkUnzrk esa o`f) = 20 x 10–3 mol litre—1 ;

fy;k x;k le; = 5 sec

 NO2 ds mifLFkr gksus dk osx = 




[ ]NO

t

2

 = 
20 10

5

3x 

= 4 × 10—3 mol litre—1 sec–1
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.6 2N2O5(g)  4NO2 (g) + O2 (g)  vfHkfØ;k ds fy;s]
NO2  dh lkUnzrk 6 lSd.M esa 2.4 × 10–2 eksy yh-–1

c<+ tkrh gS rks NO2  ds cuus rFkk N2O5  ds fo?kVu
dh nj Kkr djks –
(A) 4 × 10–3  eksy yh-–1 lSd.M–1,

     2 × 10–3  eksy yh-–1 lSd.M–1

(B) 2 × 10–3   eksy yh-–1 lSd.M–1,

     4 × 10–3 eksy yh-–1 lSd.M–1

(C) 3 × 10–3   eksy yh-–1 lSd.M–1,

     3 × 10–3   eksy yh-–1 lSd.M–1

(D) buesa ls dksbZ ugha       . [A]

. vfHkfØ;k dk osx ,  –  
1

2
 




[ ]N O

t

2 5
 = 

1

4





[ ]NO

t

2

pw¡fd, NO2 mRikn gS vr% t  =  0  le; ij bldh lkUnzrk
'kwU; gksxhA
 NO2 ds mRiknu dh nj]

vFkkZr




[ ]NO

t

2
  =  

2 4 10

6

2.  

= 4 × 10–3 mol lit–1 sec–1

vr% vfHkfØ;k dh nj  =  
1

4
 




[ ]NO

t

2

= 
4 10

4

3 

 mol lit–1 sec–1

    = 1 × 10–3  mol lit–1 sec–1

 N2O5  ds fo?kVu dh nj]

vFkkZr




[ ]N O

t

2 5
  =  2  ×  vfHkfØ;k dh nj

=  2 × 1 × 10–3 mol lit–1 sec–1

=  2 × 10–3 mol lit–1 sec–1

.7 3O2  —  2O3,  vfHkfØ;k esa] O3 ds fuekZ.k dh nj
0.04 eksy yh-–1 lS0–1 gS rks O2 ds vn`';rk dh nj Kkr
djks-
(A) 0.04 eksy yh–1 lS0–1

(B) 0.08 eksy yh–1 lS0–1

(C) 0.10 eksy yh–1 lS0–1

(D) 0.06 eksy yh–1 lS0–1 . [D]

.
d

dt

[O ]3
 = 0.04 eksy yh–1 lS0–1

ge tkurs gS fd, nj =  –  
1

3

d

dt

[O ]2
 = 

1

2

d

dt

[O ]3

– 
d

dt

[O ]2
 = 

3

2
 × 

d

dt

[O ]3
 = 

3

2
 × 0.04

=  0.06 mol lit–1 sec–1.

.8 2NO (g) + H2(g)  —  N2O (g)  +  H2O (g), 900K

ij vfHkfØ;k esa fuEu eku izkIr gksrs gSA

Initial pressure 

of NO (atm)

Initial pressure 

of H2 (atm)
Rate

0.15 0.40 0.02

0.075 0.40 0.005

0.150 0.02 0.10

rks vfHkfØ;k osx fu;e o dksfV dk eku gksxk -

(A) k P PNO H[ ] [ ]
2

2

2

1
, 3

(B) k P PNO H[ ] [ ]
2

2

2

1
, 2

(C) k P PNO H[ ] [ ]
2

2

2

1
, 1

(D) k P PNO H[ ] [ ]
2

2

2

1
,0 . [A]

. nkc ds lUnHkZ esa osx fu;e lehdj.k

osx = k P PNO
m

H
n[ ] [ ]

2 2

osx fu;e lehdj.k esa eku j[kus ij
(i) 0.02 = (0.15)m [0.4]n

(ii) 0.005 = (0.075)m [0.4]n

(iii) 0.010 = (0.5)m [0.2]n

lehdj.k (i) dks (ii) ls Hkkx nsus ij

0 02

0 005

.

.
 = 

k

k

m n

m n

[0. [0.

[0. [0.

15] 4]

075] 4]

or 4 = [2]m   m  =  2

lehdj.k (i) dks (iii) ls Hkkx nsus ij

0 02

0 01

.

.
 = 

k

k

m n

m n

[0. [0.

[0. [0. ]

15] 4]

15] 2

2 = (2)n   n  =  1

osx fu;e, r = k P PNO H[ ] [ ]
2

2

2

1

vfHkfØ;k dh dksfV = 2 + 1 = 3

.9 fuEu vfHkfØ;k dh v)Z vk;q dky ¼le;½ gS

(i) H+  +  OH–    H2O t1/2 = 10–12 sec.

(ii) N2O5 (aq)  
328 K   2NO2 (g) + 1/2 O2 (g)

t1/2 = 89 min.

(iii) CH3COOC2H5 (l) +  H2O (l)  
H

 

           CH3COOH (l)  +  C2H5OH (l)

t1/2  =  1000 days
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(iv) [Cr(H2O)6]3+  +  I– (aq)    [Cr(H2O)5 I]2+

     +  H2O (l)

t1/2  =  2000 yr

dkSulh vfHkfØ;k dk osx (a) rhoz (b) eUn (c) ek/;fed

gSA

(A) i, iv, (ii, iii) (B) i, ii, (iii, iv)

(C)  i, iii, (iv, ii) (D) i, ii, (iv, iii) . [A]

. v)Z vk;q le; vfHkfØ;k ds osx dk ekid gSA v)Z vk;q

le; ftruk de gksxk vfHkfØ;k mruh gh rhoz gksxh vr%

vfHkfØ;k (i) rhoz vfHkfØ;k gSA  vfHkfØ;k (iv) eUn rFkk

(ii) rFkk (iii) ek/;fed vfHkfØ;k,¡ gSaA

.10 izFke dksfV vfHkfØ;k A   mRikn] esa a rFkk (a – x) dk
vuqikr 60 fefuV ckn 8 ik;k x;kA izfr fefuV vfHkfØ;k
djus okys A ds eksyks dh la[;k esa vfHkfØ;k dk osx Kkr
djksA ;fn bldh lkUnzrk 0.1 eksy yh-–1 gS –
(A) 5.566 × 10–3 eksy yhVj–1 fefuV–1

(B) 3.466 × 10–3 eksy yhVj fefuV
(C) 4.366 × 10–3 eksy yhVj–1 fefuV–1

(D) 3.466 × 10–3 eksy yhVj–1 fefuV–1  . [D]

. K = 
2303.

t
log

a

a x
 = 

2303

60

.
log 8

   = 3.466 × 10–2 min–1

vfHkfØ;k dk osx,
dx

dt
 = K[A]

= 3.466 × 10–2 × 0.1

= 3.466 × 10–3 mole litre–1 min–1

.11 NO rFkk H2 dh vfHkfØ;k esa ;g fujh{k.k fd;k x;k
fd 500 mm ij xSlksa dk rqY; vkf.od feJ.k
(equi molecular mixture) 100 lSd.M esa vk/kk cny
tkrk gSA nwljs iz;ksx eas izkjfEHkd nkc 250 mm, ij
vk/kh vfHkfØ;k  200 lSd.M esa cny tkrh gS rks vfHkfØ;k
dh dksfV Kkr djks –
(A) 1 (B) 2

(C) 3 (D) 4     .

[B]

. pw¡fd,  t1 / 2  
1

1an ,  So 
t

t

1

2
 = 

a

a

n

2

1

1
L

N
M

O

Q
P



 = 
p

p

n

2

1

1
L

N
M

O

Q
P



tgk¡ p1 = 500 mm, p2 = 250 mm,

t1 = 100 sec, t2 = 200 sec.

vr%
200

100
 = 

1n

500

250











or  n = 2

i.e. vfHkfØ;k dh dksfV = 2nd

.12 A + B    mRikn] vfHkfØ;k dh cy xfrdh dk v/;;u

25ºC ij fuEu vkWdMs nsrk gS –

iz;ksx [A] [B] d [mRikn]dt

1 1.0 0.15 4.20 × 10–6

2 2.0 0.15 8.40 × 10–6

3 1.0 0.20 5.60 × 10–6

osx fu;e Kkr djks –
(A) K [A] (B) K [B]

(C) K [A] [B] (D) dksbZ ugha  . [3]

. A dh lkUnzrk nqxquh djus ij osx nks xquk cny

tkrk gSA  B dh lkUnzrk 4/3 xquk c<+kus ij B dk

osx Hkh 4/3 xquk c<+ tkrk gS vFkkZr vfHkfØ;k nksuksa A

rFkk B ds lUnHkZ esa izFke dksfV dh gS vr% osx fu;e
= K [A] [B].

.13 N2O5  N2O4 + 
1

2
O2

N2O5 
ds 27ºC rFkk 67ºC ij fo?kVu ds fy,s osx

fu;rkad Øe'k 3.50 x 10—5 rFkk 5 x 10—3 gSA

lfØ;.k mtkZ dh x.kuk djks –
(A) 14.8 k Cal/Mol (B) 24.8 k Cal/Mol

(C) 28.8 k Cal/Mol (D) 34.8 k Cal/Mol

( . C)

. fn;k gS
k2 = 5 x 10—3 ,  T2 = 67 + 273 = 340 K

k1 = 3.50 x 10—5 ,  T1 = 27 + 273 = 300 K

R = 2 × 10–3 kcal mol–1 k–1

 log 
k

k

2

1
 = 

Rx303.2

E a
 × 

T T

T T

2 1

1 2











2.303 log 5

3

105.3

105








    = 
R

Ea
 







 

300x340

300340

    = 25 k Cal/Mol.
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.14 ,d Å"ek{ksih vfHkfØ;k A — B dh lfØ;.k ÅtkZ 'A'

ds 17kJ izfr eksy gSA vfHkfØ;k dh Å"ek 40 kJ gSA
izrhi vfHkfØ;k dh lfØ;.k ÅtkZ dh x.kuk djks
(B — A) –

(A) 60 kJ (B) 57 kJ

(C) 75 kJ (D) 90 kJ    [B]

. A —  B vfHkfØ;k ds fy;s

lafØ;.k ÅtkZ (Ea)f = 17 kJ,

H = – 40 kJ

H = (Ea)f – (Ea)b

– 40 = 17 – (Ea)b

(Ea)b = 40 + 17 =  57 kJ.

.15 ,d Å"ek'kks"kh vfHkfØ;k X  Y dh lfØ;.k ÅtkZ 175

kJ eksy–1 rFkk vfHkfØ;k dh Å"ek 85 kJ gSa Y  X

vfHkfØ;k dh lfØ;.k ÅtkZ Kkr djks –
(A) 70 (B) 80

(C) 90 (D) 100

. [C]

. H  = 85 kJ ; (Ea)f  = 175 kJ

 H  = (Ea)f – (Ea)b

85 = 175  – (Ea)b

 (Ea)b  = 175 – 85  =  90 kJ


