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/Ea RTk Ae−=   

lnEa A
RT k

=

52. 1 2 2

2 1 1

lnTT kEa R
T T k

   
=  ÷  ÷−   

 = 55.32 /kJ mol

53.
308

298

1.75k
k

=  

1 2 2

2 1 1

log 10.22 /a e
TT kE R kcal mol

T T k
   

= = ÷  ÷−   

54. 10 10
212log 5.44 2.17 logk T
T

= − +

 Vont haff equation 

( )
2

lnd k Ea
dt RT

=
, 

comparing it with above 

212 2.303 2.17aE R RT= × +

55. A B C D+ → +

f bE E H− = ∆
,  

85 20 65 /bE kJ mol= − =

56.
/0.693

10 60
Ea RTk Ae−= =

×



57. as per theory 

58. 32 58 0
f ba aH E E∆ = − = − <  exothermic 

59. (A) 0f bH E E∆ = − >  endo 

(B) 20 /H kJ mol∆ ; (c) 60 /
faE kJ mol= , 40 /

baE kJ mol=

(d)  as aE decreas→   k increase→

60. 1 2 2

2 1 1

lna
TT KE R

T T K
   

=  ÷  ÷−   

61.
( )1 2

1

2

Ea Ea
RTK e

K

− −

=

62. /Ea RTk Ae−= , 
/ 6 810 % 10Ea RTe− − −= =   

8 5 10.693 10 6.93 10 sec
100

A −= × = ×

= maximumvalueof k at t ⇒ ∞

63.
{ }

{ } { }
2

2
eq

NOBr
K

NO Br
=   rate  = { } { } { } { }2

2 2eqk NO NOBr k k NO Br=

Rate = { } { }21
2k NO Br

64. rate  = { } { } ( )2 2 5 2 . . .k N O H by r d s i e slowstep

 = { } { }2
1 2 2k k NO H

65.
{ }
{ }

2
1
1

2

Ak
k A− =

rate = { } { }2k A C  

= { } { }
1/ 2

1/ 21
2 21

kk A C
k

 
 ÷− 

66. (A) step 2 as it is slower one 

(B) ( ) { } { }32
rate k O O=

(C) step1 → 1, step  = 2

Get equipped for IIT-JEE 



1. order w.r.t   A is 1 [from (i) & (ii)]

     w.r.t  B   is    0

rate = { }k A

0.005 0.5
0.01

k = = 1/ 2
0.693 1.386mint

k
= =

2. As it is 1st order r n×

{ }
{ } { } { }0

0
2.303 log , 0.5 0.05t

t

A
t A m A m

k A
= = =

3.
2 4 4

0 80 0 0
20 80

C H O CH CO
t
at t x x x

→ +
=

= −

80 120 40minx x+ = ⇒ =     1/ 2 20minSo t =

4. 1/ 2
1t
a

µ    so  n = 2  as  1/ 2 1

1
nt

a −
 µ ÷ 

5. /Ea RTK Ae−=  1

2 1 2

1 1log
Te

k Ea
k k T

   
= − −  ÷

   

1 2 2

2 1 11

lna
TT kE R

T T k
   

=  ÷  ÷−   

6. 0
f ba aE E H− = ∆ <  for b fa aE E>

So  in 4th r n×   40H k cal∆ = −

7. prodcutfor A → for 2 ProductR →

3 half life in 60 min 1 2
20min 40min4 2 1st nd  →   →

1 2 3
20min 20 204 2 1 0.5

st nd rd  →   →   → 1/ 2
1t
a

µ

1/ 2t const= only  1
2

2 t  in 60 min



8. 0 100 0 0
10 100

A B C
t
t x x x

→ +
=
= −

100 120x+ =   20x =     
2.303 100log
10 100

k
x

 =  ÷− 

9. 1st order overall 

1/ 2 3

0.693 300sec
2.31 10

t −= =
×

( ) ( ) ( )
1/ 2 1/ 2

2 4
t tA B A B

B A
+ +

+   →   →    1/ 22 600sect =

10.
( )
( )

( )
( )

01

2 0

log / log 2
0.215

log / log 100 / 4
t

t

x xk
k y y

= = =   2

1

4.65k
k

=

11. ( ) ( )1 2
1/ 2 1/ 21 2

0.693 0.693,k k
t t

= =   1 2 2

2 1 1

lnTT kEa R
T T k

   
=  ÷  ÷−   

12. / 183.8 10Ea RTe− −= ×    ( )16% 3.8 10as −= ×

( )18ln 3.8 10Ea RT −= − ×

13. As per theory 

14. As derived in theory 

15. as per theory 

16. KA B C D+ +  →  

Rate 

{ }
{ }
{ } { } { } { }

1

0

1 1 1 1 2

B

A

C B rate k B C order

µ

µ

µ ⇒ = = + =

17.
{ }

{ } { }
1

1 2

100 100 76.83%
B k

B C k k
× × =

+ +

18.
1

2 1

1 11
1

1

Ea
T Tk e

k

 
− − ÷

   
1
1

1
1 1 2

1 1loge
k Ea
k T T

 
⇒ = − ÷

 



As 
1 2

,a aE E>  
1 1
1 2

1 2

k k
k k

>

19. rate = { }k A

{ } { }
{ }

1 2

00

10

Product
0

v A v B
t A B

at t A v x

+ →
=

−

{ } { }( )1 1 1 10
1

1 dxV k A k A v x
v dt

 + = = − ÷ 

{ } 1
10 00

x tdx k dt
A v x

⇒ =
−∫ ∫ k  

{ }
{ }

0
1 1

1 0 1

1 ln
A

v k t
v A v x

 
⇒ = ÷ ÷− 

20. CA is independent on R, k2 & S 

21.
( )cat concatEa Ea

cat RT

concat

k e
k

−
−

=

22. 1
1/ 2 0 0.5nt C so n−µ =

23. 1/ 2 10min 5tt soC mol= =

Rate = 15 6.0693 mintkC mol −= ×

24. { } { }21 1
2 5

nd MnO d I
dt dt

−

− =

25. As per theory, molecularity has no meaning for complex reaction 

26. (A) 15 1stfor order⇒   (C) rate = constant 

27. (A) 3 16.55 0.31 4.67 10
30

Ms− −− = × (C) { }
ratek
ester

=

28. As per theory 

29.
2000log log log 5

2.303
Ea Kk A k

RT T
= − = = −

510 , 2000 2.303 9.152A Ea R k cal= = × =

30. As per theory 31. As per theory 

32. if /0 Ea RtEa k aorT e−= = → ∞



33. ( )1/ 2
0.693 1 0.693stt order toug

k
= =

34. As { }1/2 . .t const when pH const i e H const+= = =

Rate  { } { } 22 , 3 2 100n rate H as pH rate time+µ µ → − →

 { } { } 2
rate k zn H +=

35. /Ea RTk Ae−= k   only T dependent 

36. (A)  
6

63 111
64 22

6t t means after t − ÷ 

=

(B)  ( )15/16 1 1/ 24t t −=  means after 1/2 3/ 44 2t or t

(C) ( )31/32 1/ 21 1/ 25 5t t t−= =

(D) 255/ 256 15/161 11 1
28 24

2 2t t t t   − − ÷  ÷   

= = =

37. 308

298

.k temp coeff
k

=   (6y definition)

/ 1 2 1

2 1 2

log
2.303

Ea RT k T TEak Ae
k R TT

−  −= ⇒ =  ÷
 

99.9% 1/ 2
2.303 100 6.93log 10

100 99.9
t t

K k
 = = = ÷− 

38. As per theory 

39. 1/ 2 1

1 ,nt n order
a −µ = t

Unit of k  = { }
1 1 1n n

n
rate mol lit ml

conc
− − −=

40. (i) 2 5 2 4 2
1
2

N O N O O→ + 1st order & molecularity = 1

(ii) 2 2 2 2
1
2

N O N O O→ + order = 1 mole =1

(iii) 2 22HI H I→ + order = 2 molecular =2



(iv) 2 22 2NO O NO+ →  order = 3 mol= 3

41, 42.  Slower step is r.d.s 

43. { } { }3rate k O O=  from 1st r n×   
{ } { }

{ }
2

3
eq

O O
k

O
=

{ } { }
{ }

3

2
eq

O
O k

O
= rate= { } { }

12
3 2eqk O O

−

46. /Ea RTk Ae−=     
30,000

4 8.314 32010 79 maximumvalueofA e K atT− ×= = = → ∞  

47 & 48  

  

At 50% total moles = 1+2 = 3

 
{ }
{ }

1

2

1
2

Bk
k C

= =   { } { }2C B=   { } { } 2C B+ =   

{ } 2 0.666
3

B = =

49. rate { } { }2k NOCl NO  

{ }
{ } { }

2

2
eq

NOCl
K

NO Cl
=   { } { }2

2eqrate k k NO Cl=

Order = 2 + 1 = 3

50. Product ProductP Q→ →   1/ 2 54mint =    1/ 2 18mint =

For 54min   1/ 21
2
pP t→ →     1

2

3
8
QQ t→ →

4P
Q

=

A 2B
k1
k2

2C
t=0 2 0

50%at r n× 2-1 2



51. Slope  = tan 45 2Ea Ea R
R

− = ⇒ = =

52. ( )10 10 10log log log ndx k a x
dt

  = + − ÷ 
  10log 0.6021 4k k= ⇒ =

53. f bEa Ea H− = ∆

54. 1/ 2 4 1

1 1
nt

a a −µ =

n=5

55.
{ } { } { }

{ }

2 2rate A rate k A B

B

µ ⇒ =

µ

56. 1/ 2 3

1t
a

µ t = 1

1
na −  x = 4

57.
0

1/ 2

2
t

aa
t

t

=
 
 ÷
 

58. A P→ 1/2 2t hr=

B Q→ 1/2 8t hr=

( ) ( )1/ 2 1/ 2 6
B A

t t hrs− =

59.
( ) /36 cat concatEa Ea RTcat

concat

k e
k

− −= =

60.

A
( )1/ 2 4P t hrs= 1 0.693/ 4k =

( )1/ 2 12Q t hrs=
2 0.693/12k =

( )1
1 22

0.693 3t hrs
k k

= =
+


