
CHEMISTRY

BOOKS - CHHAYA CHEMISTRY (BENGALI ENGLISH)

CHEMICAL KINETICS

Numerical Examples

1. In the reaction ,  concentration of A decreases from 0.35 (M) to

0.15 (M) in 30 min. Determine the average rate of reaction in the given

interval considering the unit of time to be s .

Watch Video Solution

A → B

2. In the reaction,  the rate of disappearance of B at

a given time is  Calculate 

A + 2B → 3C + 4D,

10− 2mol. L− 1. s− 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ddf0bxDHNHs0
https://dl.doubtnut.com/l/_QdLdSeRX3iM2


the rate of reaction

Watch Video Solution

3. In the reaction,  the rate of disappearance of B at

a given time is  Calculate 

the rates of change in concentration of A and C at the same time .

Watch Video Solution

A + 2B → 3C + 4D,

10− 2mol. L− 1. s− 1

4. Consider the reaction  taking place in a closed

container. If the concentration of B increases to  in 10s

, then find 

the rate of formation of B

Watch Video Solution

2A → 4B + C

5 × 10− 3mol. L− 1

https://dl.doubtnut.com/l/_QdLdSeRX3iM2
https://dl.doubtnut.com/l/_Gp17foCDvVhr
https://dl.doubtnut.com/l/_o6j2qTknIqw7


5. Consider the reaction  taking place in a closed

container. If the concentration of B increases to  in 10s

, then find 

the rate of disappearance of A

Watch Video Solution

2A → 4B + C

5 × 10− 3mol. L− 1

6. Consider the reaction  taking place in a closed

container. If the concentration of B increases to  in 10s

, then find 

the reaction -rate in the given interval.

Watch Video Solution

2A → 4B + C

5 × 10− 3mol. L− 1

7. In the reaction :  the rate of formation of

 Calculate the rates of

disappearance of  .

Watch Video Solution

N2 + 3H2 → 2HN3

NH3  is 9.6 × 10− 3mol.L− 1. s− 1.

N2 and H2

https://dl.doubtnut.com/l/_SXxPLLQPORuR
https://dl.doubtnut.com/l/_JX9hdfUDJ3uF
https://dl.doubtnut.com/l/_Z7NNvjceZv8m


Watch Video Solution

8. At higher temperature , oxidation of ammonia takes place as follows : 

 

In an experiment , the rate of formation of NO (g) was

 . Determine the rate at which  get

consumed and steam is formed.

Watch Video Solution

4NH3(g) + 502(g) → 4NO(g) + 6H2O(g)

6.4 × 10− 4mol.L− 1. s− 1 NH3

9. In the reaction , , the rate of disappearance of A

andB are 0.064 and  , respectively . The rate of

formation of C and D are 0.064 and  , respectively .

Find the values of b , c and d.

Watch Video Solution

4A + bB → cC + dD

0.08mol L− 1. s− 1

0.096mol.L− 1. s− 1

https://dl.doubtnut.com/l/_Z7NNvjceZv8m
https://dl.doubtnut.com/l/_lRKL60VxINDT
https://dl.doubtnut.com/l/_6xkoa8IvO2h5


10. Consider the reaction  Which was

carried out in liquid  . The concentration of 

solution at the start of the reaction was 2.05(M) and it reduced to 1.80

(M) after 170 min . Determine the average rate and the rate of formation

of  during the given interval.

Watch Video Solution

N2O5(g) → 4NO2(g) + O2(g)

CCI4  at48∘C N2O5  in CCl4

NO2

11. In a reaction between A and B , the rate of the reaction becomes 1/4 th

its initial rate if the concentration of B is doubled . Determine the order

of the reaction with respect to B .

Watch Video Solution

12. For the reaction ,  , experimentally

determined results are as follows : 

 

Determine : the order of reaction with respect to 

2NO(g) + Cl2(g) → 2NOCl(g)

Cl2 and NO

https://dl.doubtnut.com/l/_lcOsJP7kb6pJ
https://dl.doubtnut.com/l/_Jq2qBdBFqw3U
https://dl.doubtnut.com/l/_tsemWuZl5hCL


View Text Solution

13. For the reaction ,  , experimentally

determined results are as follows : 

 

Determine : the rate equation of the reaction

View Text Solution

2NO(g) + Cl2(g) → 2NOCl(g)

14. For the reaction ,  , experimentally

determined results are as follows : 

 

Determine : the rate constant of the reaction.

View Text Solution

2NO(g) + Cl2(g) → 2NOCl(g)

15. For the reaction  , the experimentally obtained

results are as follows: 

2A + B2 → 2AB

https://dl.doubtnut.com/l/_tsemWuZl5hCL
https://dl.doubtnut.com/l/_5PIJyZ8d9ymQ
https://dl.doubtnut.com/l/_iZbcdkthi2sm
https://dl.doubtnut.com/l/_y3ZRSQ2xST0P


 

With arguments , write the probable rate equation.

View Text Solution

16. In the decomposition reaction of a gas, reaction -rates are 7.25 and

5.14  , respectively , for 5% and 20% decomposition of the

gas . Determine order of the reaction.

Watch Video Solution

mol .L− 1. s− 1

17. Benzenediazonium chloride dissociates as 

 

At  , if the concentration of diazonium salt is doubled , the rate of

evolution of  is also doubled. Find the order of the reaction.

Watch Video Solution

C6H5N
+

2 Cl− → C6H5Cl + N2

0∘C

N2

https://dl.doubtnut.com/l/_y3ZRSQ2xST0P
https://dl.doubtnut.com/l/_QIbsNW6YCnwh
https://dl.doubtnut.com/l/_3Vvee0qds0h4


18. For the reaction  Product , the experimentally

determined results are as follows: 

 

Determine overall order and rate equation for the reaction.

View Text Solution

aA + bB + cC →

19. The rate constant of a reaction is 

Determine its order .

Watch Video Solution

1.5 × 10− 3dm3. mol − 1. s− 1.

20. The values of rate constants of some reactions are given below .

Determine the order in each case. 

Watch Video Solution

k = 2.4 × 10− 4mol − 1. L. s− 1

https://dl.doubtnut.com/l/_IErTT5P8Qgv8
https://dl.doubtnut.com/l/_vYSB6weAvDKh
https://dl.doubtnut.com/l/_hY4QyVZxpNju
https://dl.doubtnut.com/l/_hUYAssT40TeQ


21. The values of rate constants of some reactions are given below .

Determine the order in each case. 

Watch Video Solution

k = 3.8 × 10− 6atm − 2. s− 1

22. The values of rate constants of some reactions are given below .

Determine the order in each case. 

Watch Video Solution

k = 6.2 × 10− 3s− 1

23. The values of rate constants of some reactions are given below .

Determine the order in each case. 

Watch Video Solution

k = 5.6 × 10− 5atm. s− 1

https://dl.doubtnut.com/l/_hUYAssT40TeQ
https://dl.doubtnut.com/l/_e1CBIM0V89YY
https://dl.doubtnut.com/l/_cooobo0lwwKC


24. The values of rate constants of some reactions are given below .

Determine the order in each case. 

Watch Video Solution

k = 7.1 × 10− 3mol − 2. L2. s− 1

25. Decomposition of  in liquid  is a first order reaction :

 . The rate constant for this reaction is

. 

Determine the reaction -rate when the concentration of

Watch Video Solution

N2O5 CCl4

2N2O5 → 4NO2 + O2

3.66 × 10− 2min− 1

N2O5 = 3.15mol .L− 1

26. Decomposition of  in liquid  is a first order reaction :

 . The rate constant for this reaction is

. 

N2O5 CCl4

2N2O5 → 4NO2 + O2

3.66 × 10− 2min− 1

https://dl.doubtnut.com/l/_KzPxDq18jpp8
https://dl.doubtnut.com/l/_TnPgJO8BjSJB
https://dl.doubtnut.com/l/_d6UqkcxACXOH


At what concentration of  will the reaction -rate be

 ?

Watch Video Solution

N2O5

3.854 × 10− 2mol.L− 1. min− 1

27. In the reaction  , when the concentration of A is

 the rate is  and when the concentration

of A is halved , the rate becomes  . For what

concentration of A will the rate be  ?

Watch Video Solution

aA → bB

2.2 × 10− 3M 2.4 × 10− 3M. s− 1

0.6 × 10− 3M. s− 1

1.8 × 10− 3M. s− 1

28. For the reaction  , the rate law is

 . The reaction is carried out in a V L closed container . If

the container had a volume equal to one-fourth of V L , then what would

the reaction - rate be ?

Watch Video Solution

2NO(g) + O2(g) → 2NO2(g)

r = k[NO]2[O2]

https://dl.doubtnut.com/l/_d6UqkcxACXOH
https://dl.doubtnut.com/l/_2wW3j1m5L1id
https://dl.doubtnut.com/l/_x5iyvMPrZrcv
https://dl.doubtnut.com/l/_qvXYzacpWmuK


29.  is a first order reaction with respect to A ,

second order with respect to B and zero order with respect to C . 

Give the differential rate equation for the reaction .

Watch Video Solution

3A + 2B + C → D + E

30.  is a first order reaction with respect to A ,

second order with respect to B and zero order with respect to C . 

What will the change in reaction -rate be if the concentration of each of

A, B and C is doubled ?

Watch Video Solution

3A + 2B + C → D + E

31. The initial concentration of the reactant in a zero order reaction is

 The half-life of the reaction is 20s. Calculate: 


the rate constant

Watch Video Solution

1.386mol.L− 1

https://dl.doubtnut.com/l/_qvXYzacpWmuK
https://dl.doubtnut.com/l/_AolSMhGwDmZK
https://dl.doubtnut.com/l/_qBRT1d4QqfXe
https://dl.doubtnut.com/l/_uIFYSdX8UxA7


32. The initial concentration of the reactant in a zero order reaction is

 The half-life of the reaction is 20s. Calculate: 


the concentration of the reactant after 30s from the initiation of the

reaction.

Watch Video Solution

1.386mol.L− 1

33. At constant temperature & high pressure, the given reaction is of the

zero order :  . If the rate constant of this

reaction is  , calculate the rate of formation of

.

Watch Video Solution

2NH3(g)
pt

−−→ N2(g) + 3H2(g)

3 × 10− 4mol.L− 1. s− 1

N2 and H2

34. Half-life of a first order reaction at a given temperature is a 3 min.

Calculate the time required for the completion of 3/4 th of the reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_uIFYSdX8UxA7
https://dl.doubtnut.com/l/_HWDLzKFXgc7T
https://dl.doubtnut.com/l/_faEhvmM8uH99


35. A first order reaction takes 60 minutes for 75% completion. Determine

its half- life.

Watch Video Solution

36. A first order reaction takes 10min to complete 40% of the reaction.

Another first order reaction requires 15min to complete 60% of the

reaction. Calculate the ratio of the rate constants of the two reactions.

Watch Video Solution

37. Half-life of a first order reaction at 25° C is 15 min. At 32°, half-life of

same reaction is 10 min. Determine the ratio of the rate constants at the

given temperatures.

Watch Video Solution

https://dl.doubtnut.com/l/_lXHoFTwNhdZh
https://dl.doubtnut.com/l/_yqvMzCbv4mzZ
https://dl.doubtnut.com/l/_T4ZnmBwPpENt


38. If the constant of a first reaction at a certain temperature is

 are the respective times for 50% and 75%

completion of the reaction , determine the ratio of 

Watch Video Solution

1.5 × 10− 1s− 1 and t1 and t2

t2 and t1

39. Show that in a first order reaction, time required for completion of

 is 10 times of half-life  of the reaction

Watch Video Solution

99.9 % ( )
t1

2

40.  of a first order reaction is 15 min . Calculate the time for 80%

completion of the reaction . If the initial concentration of the reactant is

doubled , calculate the time taken for 80% completion of the reaction

Give reasons.

Watch Video Solution

t1 / 2

https://dl.doubtnut.com/l/_y1RY7C06Ocwv
https://dl.doubtnut.com/l/_RvmXBfOiteoQ
https://dl.doubtnut.com/l/_o15haIxKD6RS
https://dl.doubtnut.com/l/_xV0AJWAmRci4


41. The rate constant of a first order reaction is  at a

specific temperature . What percent of initial concentration of the

reactant gets converted into product after 10h?

Watch Video Solution

1.5 × 10− 6s− 1

42. The rate constant of a first order reaction is  . If the

initial concentration of the reactant is 0.2(M) , find the concentration of

the reactant after 2h.

Watch Video Solution

0.0051min− 1

43. The decomposition of a compound follows the rate law of a first order

reaction. For the initial concentration of the compound to drop to  and

 th of this value , times required are  respectively. 

Find the value of 

Watch Video Solution

1

8
1

10
t1 / 8th and t1 / 10

( × 10). [given: log 102 = 0.3]
t1 / 8

t1 / 10

https://dl.doubtnut.com/l/_xV0AJWAmRci4
https://dl.doubtnut.com/l/_F8AS5ilLmWpj
https://dl.doubtnut.com/l/_shMqNPzeqBU4


44. If the concentration of the reactant of a first order reaction is

 , the reaction -rate is  . When the

concentration is  , what is the rate of reaction ?

Watch Video Solution

10− 1mol .L− 1 3 × 10− 4mol.L− 1. s− 1

10− 2mol.L− 1

45. The rate constant for an isomerisation reaction,

 If the initial concentration of A is 1(M),

calculate the rate of the reaction after 1 h.

Watch Video Solution

A → B  is 4.5 × 10− 3min− 1.

46. The Rates of a first order reaction after 10 and 20 min from initiation

of the reaction are 0.04 and  respectively . Find the

half - life of the reaction.

Watch Video Solution

0.03mol. L− 1. s− 1

https://dl.doubtnut.com/l/_NnHiqfcI5yHW
https://dl.doubtnut.com/l/_a8LJTRpmQUz2
https://dl.doubtnut.com/l/_nZyjgYzJFTQP
https://dl.doubtnut.com/l/_eyhqgaSHkxOL


47. To calculate the rate of decomposition of  in an aqueous

solution , a certain volume of the aqueous solution of  is pipetted

out and titrated against  solution at different interval of time . In

an experiment , the following data were collected. 

 

Show that the reaction is first order . Find the rate constant.

View Text Solution

H2O2

H2O2

KMnO4

48. Decomposition of  solution at  occurs according

to the equation given below : 

. Experimental results obtained for the

reaction are given below. Show that it is a first order reaction. 

View Text Solution

N2O5  in  CCl4 35∘C

2N2O5(g) → 4NO2(g) + O2(g)

https://dl.doubtnut.com/l/_eyhqgaSHkxOL
https://dl.doubtnut.com/l/_NtCzhqBkU8OE


49. For the reaction,  the following results were

obtained experimentally, 

 

If the gases behave like ideal gases, calculate 

the order of the reaction .

View Text Solution

2X(g) → 3Y (g) + 2Z(g)

50. For the reaction,  the following results were

obtained experimentally, 

 

If the gases behave like ideal gases, calculate 

the rate constant of the reaction

View Text Solution

2X(g) → 3Y (g) + 2Z(g)

51. For the reaction,  the following results were

obtained experimentally, 

2X(g) → 3Y (g) + 2Z(g)

https://dl.doubtnut.com/l/_ZHLizazuVTkJ
https://dl.doubtnut.com/l/_vhwxiLWu3mT9
https://dl.doubtnut.com/l/_LYJCjTNkEYck


 

If the gases behave like ideal gases, calculate 

the time required for 75% completion of the reaction.

View Text Solution

52. For the reaction,  the following results were

obtained experimentally, 

 

If the gases behave like ideal gases, calculate 

find the net pressure on the system when .

View Text Solution

2X(g) → 3Y (g) + 2Z(g)

px = 700mm

53. The activation energy of the exothermic reaction

 . The heat of reaction is  . What is

the activation energy for the backward reaction ?

Watch Video Solution

A → B  is 40kJ.mol− 1 15kj.mol − 1

https://dl.doubtnut.com/l/_LYJCjTNkEYck
https://dl.doubtnut.com/l/_0l0MmxefUZGQ
https://dl.doubtnut.com/l/_m5SthsaVjNVK


54. For a reversible reaction ,  , the activation energies of the

forward and reverse reactions are 15 and  respectively . The

average energy of X is  . Calculate : 

the threshold energy

Watch Video Solution

X ⇔ Y

9kJ.mol − 1

10kJ.mol − 1

55. For a reversible ,  , the activation energies of the forward and

reverse reactions are 15 and  respectively . The average energy

of X is  . Calculate : 

the heat of reaction

Watch Video Solution

X ⇔ Y

9kJ.mol − 1

10kJ.mol − 1

56. For a reversible ,  , the activation energies of the forward and

reverse reactions are 15 and  respectively . The average energy

X ⇔ Y

9kJ.mol − 1

https://dl.doubtnut.com/l/_m5SthsaVjNVK
https://dl.doubtnut.com/l/_HoKB2G1XqaPk
https://dl.doubtnut.com/l/_qgmF7A3VzNWb
https://dl.doubtnut.com/l/_K3MCdyTSHa3Z


of X is  . Calculate : 

the average energy of Y.

Watch Video Solution

10kJ.mol − 1

57.  in this reaction, the energy of activation of

backward reaction is 18 kJ . Calculate the activation energy of forward

reaction.

Watch Video Solution

A + B → C − 50kJ,

58. Calculate the frequency factor and activation energy of a reaction , if

the rate constants of the reaction at

 respectively.

Watch Video Solution

50∘C and 100∘C  are1.5 × 107s− 1&4.5 × 107s− 1

https://dl.doubtnut.com/l/_K3MCdyTSHa3Z
https://dl.doubtnut.com/l/_FmbnoM58ITaY
https://dl.doubtnut.com/l/_xjImXf7k4zLj


59. Calculate the activation energy of a reaction if the rate of the reaction

is doubled while the temperature of the reaction system is increased

from 

Watch Video Solution

27∘C   to  37∘C

60. The activation energy of most of the reactions occurring at  is

generally  . Calculate the temperature coefficient of such

reactions.

Watch Video Solution

25∘C

50kJ.mol − 1

61. The rate constant of a chemical reaction at 600K is  .

The activation energy of the reaction is  . Calculate its rate

constant at 700K.

Watch Video Solution

1.6 × 10− 5s− 1

209kJ.mol − 1

https://dl.doubtnut.com/l/_aEzKNxTf2LIU
https://dl.doubtnut.com/l/_bruuuADiU2l2
https://dl.doubtnut.com/l/_oVatFryHmVML
https://dl.doubtnut.com/l/_su6UByi8h0Qc


62. The rate constant of a reaction at 200k is 0.1 times its value at TK . If

the energy of activation of the reaction is  , find the value

of 'T'?

Watch Video Solution

7.65kJ.mol − 1

63. The rate constant of a first order reaction can be determined by the

equation:  Calculate the energy of activation 

 and frequency factor (A) of the reaction.

Watch Video Solution

logk = 12.6 − K.
4267

T

(Ea)

64. The rate constant of a first order reaction follows the equation

 

Find the activation energy of the reaction.

Watch Video Solution

logk(s− 1) = 22.3 − K
12.16 × 103

T

https://dl.doubtnut.com/l/_su6UByi8h0Qc
https://dl.doubtnut.com/l/_RJzhkVRthGNM
https://dl.doubtnut.com/l/_wqY3iTdL0EpD


Warm Up Exercise

65. The rate constant of a first order reaction follows the equation

 

At what temperature will the half-life of the reaction be 115.5 min ?

Watch Video Solution

logk(s− 1) = 22.3 − K
12.16 × 103

T

1. The reaction,  is

a very fast reaction -why?

Watch Video Solution

BaCl2(aq) + K2SO4(aq) → BaSO4(s) + 2KCl(aq)

2. What do you mean by average rate and instantaneous rate of a

reaction ? Give their mathematical expression.

Watch Video Solution

https://dl.doubtnut.com/l/_mA9Gvog0EmZv
https://dl.doubtnut.com/l/_f38zyJHmR4VG
https://dl.doubtnut.com/l/_c6lszOL0Jk4L
https://dl.doubtnut.com/l/_P4a9mokrM8Ag


3. Consider the reaction : 

 

What is the rate of consumption of  if the rate of formation of

 ?

Watch Video Solution

S2O
2 −
8 (aq) + 2I − (aq) → I2(aq) + 2SO2 −

4 (aq),

I − (aq)

I2(aq)  is x mol .L − 1. s− 1

4. In the reaction  , if the change in concentration of A in the time

interval  , then the rate of reaction is  . What is the

significance of the 'negative ' sign in the expression  ?

Watch Video Solution

A → B

Δt  is Δ[A] −
Δ[A]

Δt

−
Δ[A]

Δt

5. For the reaction  , the rate in terms of change in

concentration of A, B and C are x, y and z  , respectively,

Establish a relation between x , y and z .

Watch Video Solution

A + 2B → 3C

mol .L − 1. s− 1

https://dl.doubtnut.com/l/_P4a9mokrM8Ag
https://dl.doubtnut.com/l/_cbz8aooRLmm9
https://dl.doubtnut.com/l/_ZygXnge4vWmv


6. In which of the following reactions, reaction-rate is same irrespective of

whether the rate is expressed in terms reactant or product ? 

(i)  

(ii) 

Watch Video Solution

NO2(g) + CO(g) → NO(g) + CO2(g)

NO2(g) + 3H2(g) → 2NH3(g)

7. In the reaction  , the rate of disappearance of A and the rate

of formation of B at a given time are x and 

respectively . Establish the relation between 'a' and 'b'.

Watch Video Solution

aA → bB

1.5   xmol.L− 1. s− 1

8. In the reaction  , the rate of disappearance of X at a

given time is  . Calculate the rate of formation of Y

and that of Z at the same time ?

Watch Video Solution

3X → 2Y + Z

0.072mol.L− 1. s− 1

https://dl.doubtnut.com/l/_cumrMrifhuZa
https://dl.doubtnut.com/l/_03Ujku7jFsyv
https://dl.doubtnut.com/l/_9jDFDLiGnMv2


9. Determine the order of the reaction involving decomposition of

ammonia on the surface of platinum at a high pressure. Given: the value

of rate constant for the reaction is, .

Watch Video Solution

k = 2.5 × 10− 4mol.L− 1. s− 1

10. Zinc reacts with HCl to form  why is it found that the

reaction occurs at higher. rate when Zn-dust instead of a Zn -wire is used

?

Watch Video Solution

ZnCl2 and H2

11.  is a first order reaction with respect to A. The rate of this

reaction can be determined from any of the following equations :

. Deduce the relation between

.

Watch Video Solution

aA → bB

− = k1[A] and = k2[A]
d[A]

dt

d[B]

dt

k1 and k2

https://dl.doubtnut.com/l/_WqmNZsw9u96h
https://dl.doubtnut.com/l/_gNuN6zzK1Raf
https://dl.doubtnut.com/l/_Id6NLZb6yBh3


12. Mention any two factors affecting the rate constant of a reaction.

Watch Video Solution

13. The time taken for the combustion of one piece of coal in air is much

greater than for the combustion of powdered coal with the same mass .

Explain with reasons.

Watch Video Solution

14. For the reaction  Product, the order of reaction with

respect to A is  If the overall order of the reaction is zero , find the

order of the reaction with respect to B.

Watch Video Solution

A + B →

1

2

https://dl.doubtnut.com/l/_oUZQ5GIN5wpl
https://dl.doubtnut.com/l/_4aG5MR2GMXMf
https://dl.doubtnut.com/l/_GhhG7NzDftjm


15. For the reaction  , the rate of the reaction = r. On doubling the

concentration of P, the reaction-rate reduces to  th of it initial value.

Find the unit of the rate constant for the reaction.

Watch Video Solution

P → R

1

4

16. Consider the reaction  , which is carried out at a given

temperature seperately with the initial reactant concentration of 0.1(M)

and 0.015(M) . Will the rate constants obtained from these experiments

be the same ?

Watch Video Solution

A → B

17. For the reaction  , the initial rate was  .

After times  , the rates were found to be y and z 

respectively . Arrange x , y and z in order of their increasing values.

Watch Video Solution

A + B → C xmol.L− 1. s− 1

t1 and t2 mol.L− 1. s− 1

https://dl.doubtnut.com/l/_YWb0Kzwqn2Zn
https://dl.doubtnut.com/l/_uN5kLnGJsiMN
https://dl.doubtnut.com/l/_7TIFZgWfzrTT


18. The units of rate constant and reaction -rate of a chemical reaction are

the same. Determine the order of the reaction.

Watch Video Solution

19. Many reaction do not have a definite overall order explain.

Watch Video Solution

20. Give an example of a reaction for each of the following type. 

(i) Zero order (ii) First order (iii) Second order (iv) Third order (v)

Fractional order.

Watch Video Solution

21. (a) What do you mean by rate law of a reaction ? Highlight two

important points about rate law. 

https://dl.doubtnut.com/l/_MhV54eYqZhop
https://dl.doubtnut.com/l/_9NyfkV6nI2A1
https://dl.doubtnut.com/l/_WDwKJKg9cuCr
https://dl.doubtnut.com/l/_XiFEjjkCZrrC


(b) Mention three quantities that can be known from the rate law of a

chemical reaction.

Watch Video Solution

22. What are the terms that are associated with the rate equation ?

Watch Video Solution

23. Which one of them can be determined from the balanced chemical

equation of an elementary reaction ?

Watch Video Solution

24. The unit of rate constant of a reaction is  Find

the value of x if the order of the reaction is  .

Watch Video Solution

(mol) −x. (dm)3x. s− 1

3

2

https://dl.doubtnut.com/l/_XiFEjjkCZrrC
https://dl.doubtnut.com/l/_ajRDHrohD5FE
https://dl.doubtnut.com/l/_IymD1MY6GjWz
https://dl.doubtnut.com/l/_xQnOyorCZ9hh
https://dl.doubtnut.com/l/_tTDzVAYVwfVp


25. At a specific temperature , why does the rate of a reaction increase

with increase in concentration of the reactant ?

Watch Video Solution

26. For the reaction :  the rate law is ,

rate  . Write the differential rate equation for the reaction.

Watch Video Solution

2NO2(g) + F2(g) → 2NO2F (g)

= k[NO2][F2]

27. Mention the significance of rate constant of a reaction.

Watch Video Solution

28. For the reaction :  , the rate law is ,  . If

the initial concentration of A and B are doubled, then find the ratio of the

new initial rate to the original initial rate.

aA + bB → cC r = k[A]m[B]n

https://dl.doubtnut.com/l/_tTDzVAYVwfVp
https://dl.doubtnut.com/l/_3d2kbEphVCkZ
https://dl.doubtnut.com/l/_jHA8pWvRo94x
https://dl.doubtnut.com/l/_OstFNFEiYPIA


Watch Video Solution

29. In the reaction:  , the rate of formation of C becomes

twice if the concentration of A is made double. What is the order of the

reaction ?

Watch Video Solution

A → B + C

30. For the reaction  the

experimentally deduced rate equation is given by , rate

. Can this reaction be an elementary ? If not, explain.

Watch Video Solution

CH3CHO(g) → CH4(g) + CO(g)

= k[CH3CHO]3 / 2

31. Write the rate equations and molecularity for the following

elementary reactions: 

(a)  

(b)  

NO2(g) + NO2(g) → NO3(g) + NO(g)

Cl(g) + O3(g) → ClO(g) + O2(g)

https://dl.doubtnut.com/l/_OstFNFEiYPIA
https://dl.doubtnut.com/l/_y9fSuwz7WRq8
https://dl.doubtnut.com/l/_N59v5ImbDuV3
https://dl.doubtnut.com/l/_OSND6r0WuS5o


(c)  

(d)  

(e) 

Watch Video Solution

O3(g) → O2(g) + O(g)

2NO(g) → N2O2(g)

(CH3)3CBr → (CH3)3C
+ + Br−

32. The suggested mechanism of a reaction is : 

(a)  

Write the balanced equation of the reaction if its experimentally deduced

rate equation is , rate  Find the intermediate formed during

the course of the reaction . Does the predicted rate law from the

mechanism match the experimental rate law ?

Watch Video Solution

A + B ⇔ D(fast) (b)A + D → 2C(slow)

k = [A]2[B]

33. Decomposition of hydrogen peroxide in alkaline medium in presence

of iodide  catalyst occurs according to the equation:

 

(I − )

2H2O2

I −

−−→
alkali

2H2O(l) + O2(g)

https://dl.doubtnut.com/l/_OSND6r0WuS5o
https://dl.doubtnut.com/l/_S1GNFozIGVla
https://dl.doubtnut.com/l/_4olQZxaGQaZ7


A proposed mechanism for this reaction involves the following steps : 

Step-I :  

Step-II :  

Write rate law for the reaction .

Watch Video Solution

H2O2(l) + I − (aq) → H2O(l) + IO− (aq)(slow)

H2O2(l) + IO− (aq) → H2O(l) + IO− (aq) + O2(g)(fast)

34. Decomposition of hydrogen peroxide in alkaline medium in presence

of iodide  catalyst occurs according to the equation:

 

A proposed mechanism for this reaction involves the following steps : 

Step-I :  

Step-II :  

Calculate the order of the reaction.

Watch Video Solution

(I − )

2H2O2

I −

−−→
alkali

2H2O(l) + O2(g)

H2O2(l) + I − (aq) → H2O(l) + IO− (aq)(slow)

H2O2(l) + IO− (aq) → H2O(l) + IO− (aq) + O2(g)(fast)

https://dl.doubtnut.com/l/_4olQZxaGQaZ7
https://dl.doubtnut.com/l/_jeoqQ5DH2H5C


35. RCI , an organic chloride, undergoes hydrolysis in presence of a large

excess of water  

Find the molecularity and order of the reaction.

Watch Video Solution

(RCl + H2O → ROH + HCl)

36. Why does a first order reaction never reach completion ?

Watch Video Solution

37. How long will it take for a zero order reaction to reach completion if

the initial concentration of the reactant is 'a' and its rate constant is 'k' ?

What is the half-life of this reaction?

Watch Video Solution

https://dl.doubtnut.com/l/_hXXiQ8WDNJug
https://dl.doubtnut.com/l/_GrfJl2ZVhDQ5
https://dl.doubtnut.com/l/_EtgMzXzI2D09


38. What will be the nature of the graph showing the concentration of

the reactant and time of a first order reaction ?

Watch Video Solution

39. The rate constants of two first order reactions at a specific

temperature are  , respectively . If  , then which

reaction has a longer half-life ?

Watch Video Solution

k1 and k2 k1 > k2

40. The  of a first order reaction is 20 min . How long will it take for

reactant concentration to drop from a to a/8?

Watch Video Solution

t1 / 2

https://dl.doubtnut.com/l/_YKUsSTS5Fr36
https://dl.doubtnut.com/l/_BVfvGFYbruvq
https://dl.doubtnut.com/l/_NoCg0pwRZIhU


41. The initial concentration of the reactant is a first order reaction is a.

What will be its concentration after  half-life ?

Watch Video Solution

4th

42. The rate constant for a zero order reaction  is k. What is the

rate of formation of B?

Watch Video Solution

aA → bB

43. The initial concentration of the reactant in a first order reaction is a .

It takes time t for the completion of noth fraction of the reaction. Will it

take time 2t for the completion of the same fraction if the initial

concentration of the reactant is made twice ?

Watch Video Solution

https://dl.doubtnut.com/l/_xx0aO2ENDccs
https://dl.doubtnut.com/l/_7MlfvNiX0OyY
https://dl.doubtnut.com/l/_QFrkoxcjJDEy


44. Determine the order of the following reactions : 

A reaction for which half-life becomes double on doubling the

concentration of reactant .

Watch Video Solution

45. Determine the order of the following reactions : 

A reaction whose rate doubles on doubling the concentration of reactant

.

Watch Video Solution

46. Determine the order of the following reactions : 

A reaction whose half-life becomes half, when the concentration of

reactant is doubled ?

Watch Video Solution

https://dl.doubtnut.com/l/_LOZ6UkV7Ldn1
https://dl.doubtnut.com/l/_v6lQwg2IKXks
https://dl.doubtnut.com/l/_dLKhZ3yQzL71
https://dl.doubtnut.com/l/_p6MQtZ3qNclg


47. Why does the rate of a reaction increase with rise in temperature ?

Explain it with the help of Arrhenius equation.

Watch Video Solution

48. What will the activation energy of a reaction be if rate constant

equals the frequency factor ?

Watch Video Solution

49. How many times is the value of the rate constant compared to the

value of the frequency factor if the activation energy  for a reaction

is 2.303RT?

Watch Video Solution

(Ea)

50. The value of temperature coefficient of a reaction is 2 .By how many

factors would the rate of the reaction increase if the temperature is

https://dl.doubtnut.com/l/_p6MQtZ3qNclg
https://dl.doubtnut.com/l/_sY9FgKG0rjzc
https://dl.doubtnut.com/l/_AAbLhUsAOs67
https://dl.doubtnut.com/l/_lgOhAVS0kt2x


raised from 298K to 338K ?

Watch Video Solution

51. At a given temperature , for a reaction , the activation energy in

absence of catalyst is greater than that in presence of catalyst be an

amount of RT. If the value of the rate constant in presence of catalyst is x

times that in absence of catalyst, then find the value of x.

Watch Video Solution

52. The activation energy of an uncatalysed reaction is  and

that of the catalysed reaction is  . If the change in

enthalpy in absence of the catalyst is - xkJ , then what would be the

change in enthalpy in presence of the catalyst ?

Watch Video Solution

EakJ.mol − 1

(Ea − 2)kJ.mol − 1

https://dl.doubtnut.com/l/_lgOhAVS0kt2x
https://dl.doubtnut.com/l/_ZFeDGAooSr9D
https://dl.doubtnut.com/l/_ZuWo4CX5Blcu


53. Which one of the following reactions has a smaller energy of

activation for the backward reaction ? (i) Exothermic reaction (ii)

Endothermic reaction.

Watch Video Solution

54. In some chemical reactions, it is found that a large number of

colliding molecules have energy more than threshold energy value, yet

the reactions are quite slow. Explain.

Watch Video Solution

55. The activation energy of a reaction is  . The activation

energy reduces by 75% in presence of a catalyst. If the other parameters

are kept constant , compare the rates of the reaction in presence and

absence of the catalyst at .

Watch Video Solution

80kj.mol − 1

25∘C

https://dl.doubtnut.com/l/_edi2SQ6XAdpY
https://dl.doubtnut.com/l/_xMBgARbKjwRU
https://dl.doubtnut.com/l/_VpK277C09zTH


Question Answer Zone For Board Examination Very Short Answer Type

1. For the reaction , express the rate in terms of

decrease in concentration of the reactants and increase in concentration

of the product.

Watch Video Solution

A2 + B2 → AB3

1

2

3

2

2. For the reaction  , express the rate in terms of change in

concentration of reactants and product.

Watch Video Solution

A + 2B → 3C

3. The rate of the reaction ,  , is expressed by  . What does

the (-) sign imply ?

Watch Video Solution

A → B −
d[A]

dt

https://dl.doubtnut.com/l/_A1oHjBEPadB3
https://dl.doubtnut.com/l/_XLsSrOkkcOff
https://dl.doubtnut.com/l/_HPdWEZGIeqD6
https://dl.doubtnut.com/l/_CBdaU16fbE5k


4. For the reaction  , what is the relation between the rate of

appearance of B and the rate of disappearance of A ?

Watch Video Solution

A → 2B
1

2

5. For the reaction 

 

write the instantaneous reaction -rate in terms of decrease in

concentration of the reactants and increase in the concentration of the

products.

Watch Video Solution

4NH3(g) + 5O2(g) → 4NO(g) + 6H2O(g)

6. The reaction  is a zero order in A , with a rate constant of k.

show that the rate formation of B is .

Watch Video Solution

aA → bB

b × k

https://dl.doubtnut.com/l/_CBdaU16fbE5k
https://dl.doubtnut.com/l/_t9n86XRrKBbZ
https://dl.doubtnut.com/l/_cPPU7xatwaad


7. The units of reaction -rate and constant of a given reaction are the

same. Find the order of the reaction.

Watch Video Solution

8. A reaction has an overall order of  . What will be unit of its rate

constant be if the concentration of the reactant is expressed in

 and time in 'seconds' ?

Watch Video Solution

3

2

' mol.dm − 3
'

9. When the initial concentration of the reactant in a reaction id doubled,

the half -life of the reaction becomes double . Determine the order of the

reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_K19onYqJpnQQ
https://dl.doubtnut.com/l/_hSdDJrBtowg1
https://dl.doubtnut.com/l/_iUgMik4bzjqa


10. For the reaction  , the experimentally obtained rate

equation , rate  . What is the overall order of this reaction?

What is the order of the reaction with respect to  ?

Watch Video Solution

2O3(g) → 3O2(g)

= k =
[O3]

2

[O2]

O3 and O2

11. The rate equation for a reaction is given by rate,  .

Determine if the given reaction is an elementary reaction.

Watch Video Solution

= k[A][B]3 / 2

12. Mention any tow factors that affect the value of the rate constant of a

reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_eU55dKVrD2Wi
https://dl.doubtnut.com/l/_WKHEVd1evnhw
https://dl.doubtnut.com/l/_wkFB3zDRQEbk


13. The reaction  is zero order with respect to each of the

reactant . Write the rate law for the reaction.

Watch Video Solution

aA + B → C

14. For the first order reaction  , rate can be expressed any one

of the following rate equations. 

 


Find the relation between .

Watch Video Solution

A → 2B

(1) − = k1[A](2) = k2[A]
d[A]

dt

d[B]

dt

k1 and k2

15. Thermodynamic predicts that the reaction of  at normal

temperature and pressure is spontaneous . However , if a mixture of

 is kept for years in a closed container at normal conditions ,

no perceptible amount of water is found to be produced . Why does it so

happen ?

View Text Solution

H2  with O2

H2 and O2

https://dl.doubtnut.com/l/_ZAPHb8gAbdj0
https://dl.doubtnut.com/l/_34As7wLPpJq5
https://dl.doubtnut.com/l/_Ps2ISyHkSQma


View Text Solution

16. Why does not a fuel burn on its own air at normal condition of

temperature and pressure, even though air contains a sufficient amount

of oxygen ?

View Text Solution

17. For which kind of reaction is the rate law predicted by the law of mass

action the same as that obtained from experiment ?

View Text Solution

18. For a reaction  , the rate doubles if the concentration of A

is doubled by holding the concentration of B constant. But the rate

remains the same if the concentration of B is made twice by keeping the

concentration of A fixed. Write the rate law for the reaction.

Watch Video Solution

A + B → C

https://dl.doubtnut.com/l/_Ps2ISyHkSQma
https://dl.doubtnut.com/l/_3P3b4PpVDIKP
https://dl.doubtnut.com/l/_l6kQRWrhAUuI
https://dl.doubtnut.com/l/_OZeZpNuEfFdE


19. For the reaction  , the experimentally obtained rate law is

,rate  . What effect will produce on the rate reaction if the

concentration of A is halved and that of B is doubled ?

Watch Video Solution

A + B → C

k[A]2[B]

20. At a given temperature , the rate constant for the reaction

 . If the concentration of A is halved,

what would the rate of be the reaction be ?

Watch Video Solution

A → B  is2.8 × 10− 3L.mol − 1. s− 1

21. According to the Arrhenius equation , what would the value of rate

constant be for a reaction when  ?

Watch Video Solution

T → ∞

https://dl.doubtnut.com/l/_OZeZpNuEfFdE
https://dl.doubtnut.com/l/_BeCLAKcYa8pd
https://dl.doubtnut.com/l/_i4ByQr9YqtZc
https://dl.doubtnut.com/l/_hruDP3QrZGhN
https://dl.doubtnut.com/l/_QXolUchcDnYg


22. What would the effect of temperature be on the rate constant of a

reaction with zero activation energy ?

Watch Video Solution

23. For the reaction ,  products , rate  . How can this

reaction be transformed into a pseudo first order reaction ?

Watch Video Solution

A → B k[A][B]

24. The reaction ,  , is first order with respect to

both A and B. Write the differential rate law for the reaction.

Watch Video Solution

A + 2B → 3C + 4D

25. Will the molecularity of a zero order reaction be zero ?

Watch Video Solution

https://dl.doubtnut.com/l/_QXolUchcDnYg
https://dl.doubtnut.com/l/_Tk8pfvnjWETh
https://dl.doubtnut.com/l/_zDkaTw0DYdsJ
https://dl.doubtnut.com/l/_WtrBAriEDvoz


26. For the reaction  , the initial reaction -rate gets halved when

the initial concentration of A is doubled . Determine the order of the

reaction.

Watch Video Solution

A → B

27. Which of the following reactions have the least probability of

occurance ? (1)  Product (2)  Product (3) 

 Product.

Watch Video Solution

A + B → 2A + B →

2A + B + C →

28. How do the following factors affect the rate constant of a reaction? (1)

concentration of the reactant, (2) temperature and (3) catalyst.

View Text Solution

https://dl.doubtnut.com/l/_vccrSJyKkpQZ
https://dl.doubtnut.com/l/_BlELhOO2P4cB
https://dl.doubtnut.com/l/_4QkXQQHIubOq


29. Mention a similarity and a difference between the rate of reaction and

its rate constant.

Watch Video Solution

30. Explain why the reaction -rate does not proceed at a uniform rate

during the course of a reaction.

View Text Solution

31. Give the rate equation , overall order and molecularity of the following

elementary reactions. 

(1)  (2) 

Watch Video Solution

A + B → C 2A → D

https://dl.doubtnut.com/l/_y8UJ0wgtzfv5
https://dl.doubtnut.com/l/_MY2NGBpXc9ul
https://dl.doubtnut.com/l/_ldmJMdGCcGYO


32. How does the initial concentration of the reactant in a first order

reaction very with time ?

Watch Video Solution

33. Show that the time of a first order reaction takes for 'the nth' fraction

of the initial concentration of its reactant to converted into product does

not depend on the initial concentration of the reactant.

Watch Video Solution

34. If the half-life of a first order reaction is T s , then show that after nTs

 parts of the initial concentration of the reactant will take

part in the reaction.

Watch Video Solution

[1 − ( )
n

]
1

2

https://dl.doubtnut.com/l/_dKrQBJCljdM7
https://dl.doubtnut.com/l/_ywpG6LP4hvQO
https://dl.doubtnut.com/l/_3MPKmSQ3JoTZ


Solved Wbchse Scanner 2014

35. In presence of excess water, hydrolysis of methyl acetate in basic or

alkaline medium, is second order reaction. Explain.

View Text Solution

1. 50% of a first order reaction gets completed in 10 min. What fraction of

reactant of the above reaction would remain after 20min ?

Watch Video Solution

2. What is rate constant of a reaction? Establish the relation between the

rate constant of a first order reaction with its half-life period. If half-life

period of a first order reaction is T sec, show that after nT sec

 fraction of initial concentration of reactant has completely

reactad.

[1 − ( )
n

]
1

2

https://dl.doubtnut.com/l/_TcaKk93JfV80
https://dl.doubtnut.com/l/_2liO0D6FWNw7
https://dl.doubtnut.com/l/_93wSuMZCexn7
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View Text Solution

3. What is activation energy of a reaction? On heating the rate of a

reaction because faster—explain.

Watch Video Solution

1. What is meant by pseudo-unimolecular reaction? Explain with an

example.

Watch Video Solution

2. 0.0625g remains from 1g of a radioactive element after 20 years of

radioactive decay. Determine the rate constant and half-life  of the

reaction. How much of the element did remain after 10 years from the

start?

(t1 / 2)

https://dl.doubtnut.com/l/_93wSuMZCexn7
https://dl.doubtnut.com/l/_LlwDveu47H6O
https://dl.doubtnut.com/l/_ZitG5WLtLtuy
https://dl.doubtnut.com/l/_YNoO3Y3jRWia


Watch Video Solution

3. On the basis of rate equation show that a first order reaction does

never go to completion.

Watch Video Solution

4. For an elementary reaction  the rate constant increase 10

times on increasing the temperature form  By 10 degrees. Find out

the activation energy of the reaction.

Watch Video Solution

A + B → C,

27∘

5. What is the order of the reaction for which the rate constant has a unit

of  ?

View Text Solution

mol. L1. s− 1

https://dl.doubtnut.com/l/_YNoO3Y3jRWia
https://dl.doubtnut.com/l/_L1XGYSOBWOvL
https://dl.doubtnut.com/l/_e61ozu88Gpmf
https://dl.doubtnut.com/l/_AsDRssQu2NOv
https://dl.doubtnut.com/l/_3XaFIUor30uy


6. The rate constant of a first order reaction is  Calculate

the half-life period of the activation energy of the reaction.

Watch Video Solution

2.31 × 10− 3s− 1

7. Discuss the differences between the order and molecularity of a

chemical reaction.

Watch Video Solution

8. What is a pseudo first order reaction? Explain with the help of an

example.

Watch Video Solution

9. Establish the integrated rate equation for a first order reaction and

reaction and with its help prove that for 99.9% completion of the

reaction, the time required is 10 times of the half-life of the reaction.

https://dl.doubtnut.com/l/_3XaFIUor30uy
https://dl.doubtnut.com/l/_Qpb2XaASRNMZ
https://dl.doubtnut.com/l/_X5mKWdhUhSMB
https://dl.doubtnut.com/l/_RzdvZOLP74a7
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Watch Video Solution

1. What is meant by a zero order reaction? Give an example of such a

reaction. Establish the integrated rate equation for a zero order reaction

involving a single reactant. How can the rate constant be determined

using this equation?

Watch Video Solution

2. Write down the Arrhenius equation relating the rate constant of

reaction with temperature , mentioning what the terms indicate. 

If  be the rate constant of a reaction at temperature

 , respectively, find out the relation between

 . Given that the activation energy  of the

reaction remains unchanged within the temperature range mentioned. 

The rate constant of a reaction at 400K and 500K are

k1 and k2

t∘
1 C and t∘

2 C

k1, k2 and t1 and t2 (Ea)

https://dl.doubtnut.com/l/_RzdvZOLP74a7
https://dl.doubtnut.com/l/_CAw31VmSB0nK
https://dl.doubtnut.com/l/_vpHdl6yhnGC0
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 respectively . Determine the activation energy

 of the reaction.

Watch Video Solution

0.02s− 1 and 0.08s− 1

(Ea)

1. Starting from the rate law of a first order reaction, show that the half-

life of the reaction is independent of the initial reactant concentration.

Watch Video Solution

2. The rate equation for the chemical reaction: 

 is expressed as - 

rate  

Determine overall order and molecularity of the reaction.

Watch Video Solution

aA + bB + cC → eE + fF

= k[A]α[B]β[C]0

https://dl.doubtnut.com/l/_vpHdl6yhnGC0
https://dl.doubtnut.com/l/_AO8UTU6BwKcj
https://dl.doubtnut.com/l/_DjlPsrRdKGNU
https://dl.doubtnut.com/l/_8B1N9q8mG7CK
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3. In a multistep chemical reaction, which elementary step is considered

as the "rate determining step"?

Watch Video Solution

4. How does a catalyst enhance the rate of a chemical reaction? At a

constant temperature, does the enthalpy of chemical reaction remain

same or change in presence of a catalyst?

Watch Video Solution

5. According to collision theory of reactions, why all molecular collisions

do not result in "effective collection"?

Watch Video Solution

https://dl.doubtnut.com/l/_8B1N9q8mG7CK
https://dl.doubtnut.com/l/_793ITTFrS9nQ
https://dl.doubtnut.com/l/_Fc8EPIAw1GqF
https://dl.doubtnut.com/l/_Auaqe8IonR5Z


1. What is meant by instantaneous reaction-rate?

Watch Video Solution

2. Show the time required for 90% completion of a first order reaction is

twice for 90% completion of that reaction.

Watch Video Solution

3. Establish the integrated rate equation for a first order reaction.

Watch Video Solution

4. The half-life of a zero order reaction is x second. If the reaction takes 

second to complete, calculate  in terms of x.

Watch Video Solution

t1

t1

https://dl.doubtnut.com/l/_Auaqe8IonR5Z
https://dl.doubtnut.com/l/_MptU4G2FRUCB
https://dl.doubtnut.com/l/_wU4TVlD6uJv5
https://dl.doubtnut.com/l/_9gz3VBTtcWII


Solved Cbse Scanner Delhi 2014

1. What do you understand by the 'order of a reaction' ? Identify reaction

order from each of the given units of rate constant : 

(i)  (ii) 

View Text Solution

L− 1. mol. s− 1 L− 1. mol. s− 1

2. For the reaction  the following data

were collected . All the measurements were taken at 263K: 

 

Write the expression for rate law .

View Text Solution

2NO(g) + Cl2(g) → 2NOCl(g)

3. For the reaction  the following data

were collected . All the measurements were taken at 263K: 

2NO(g) + Cl2(g) → 2NOCl(g)

https://dl.doubtnut.com/l/_5LTdoS7prd9W
https://dl.doubtnut.com/l/_IDOcOgj55uGX
https://dl.doubtnut.com/l/_7Ud62GufQKnP
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Calculate the value of rate constant and specify its units.

View Text Solution

4. For the reaction  the following data

were collected . All the measurements were taken at 263K: 

 

What is the initial rate disappearance of  in experiment 4 ?

View Text Solution

2NO(g) + Cl2(g) → 2NOCl(g)

Cl2

1. For a chemical reaction , the variation in concentration (R) vs .

Time (t) plot is given as - 

 

predict the order of the reaction.

R → P

https://dl.doubtnut.com/l/_7Ud62GufQKnP
https://dl.doubtnut.com/l/_0ndfCay1R5fN
https://dl.doubtnut.com/l/_qrORaMXjs05P
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View Text Solution

2. For a chemical reaction , the variation in concentration (R) vs .

Time (t) plot is given as - 

 

What is the slope of the curve ?

View Text Solution

R → P

3. Following data were obtained during first order thermal decomposition

of - 

 

 


Calculate the rate constant . (Given : log4 = 0.6021, log2 = 0.3010)

Watch Video Solution

SO2Cl2(g) → SO2(g) + Cl2(g)

Experiment time(s− 1) Total pressure(atm)

1 0 0.4

2 100 0.7

https://dl.doubtnut.com/l/_qrORaMXjs05P
https://dl.doubtnut.com/l/_GhNYeCbx7QwI
https://dl.doubtnut.com/l/_Bf3vSF2IGo0O


1. For the hydrolysis of methyl acetate in aqueous solution, the following

results were obtained : 

 

Show that it follows pseudo first order reaction, as the concentration of

water remains constant.

Watch Video Solution

t/s 0 30 60

[CH3COOH] /mol. L− 1 0.60 0.30 0.15

2. For the hydrolysis of methyl acetate in aqueous solution, the following

results were obtained : 

 

Calculate the average rate of reaction between the time interval 30 to 60

seconds [Given: ]

Watch Video Solution

t/s 0 30 60

[CH3COOH] /mol. L− 1 0.60 0.30 0.15

log2 = 0.3010 and log 4 = 0.6021

https://dl.doubtnut.com/l/_HKeG1gF8TL7t
https://dl.doubtnut.com/l/_mvt66ckVrFcj
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3. For a reaction  , the rate is given by Rate  

How is the rate of reaction affected if the concentration of B is doubled ?

Watch Video Solution

A + B → P = k[A][B]2

4. A first order reaction takes 30 minutes for 50% completion. Calculate

the time required for 90% completion of this reaction . (log2=0.3010)

Watch Video Solution

1. The rate constant for a first order reaction is  How much time will

it take to reduce the initial concentration of the reactant to its  th

value?

Watch Video Solution

60s− 1

1

10

https://dl.doubtnut.com/l/_AHqZ6Vu6AKns
https://dl.doubtnut.com/l/_PFMLWuqroT1q
https://dl.doubtnut.com/l/_TWlsLLlk3Rc4
https://dl.doubtnut.com/l/_IVJ80tlsOJfY
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2. Write units of rate constant for zero order and for the second order

reactions if the concentration is expressed in  and time in

second.

Watch Video Solution

mol.L− 1

1. For a reaction :  

Write the order and molecularity of this reaction.

Watch Video Solution

2NH3(g)
pt

−−→ N2(g) + 3H2(g), rate = K

2. For a reaction :  

Write the unit of K.

Watch Video Solution

2NH3(g)
pt

−−→ N2(g) + 3H2(g), rate = K

https://dl.doubtnut.com/l/_IVJ80tlsOJfY
https://dl.doubtnut.com/l/_8xqDArSa33Fx
https://dl.doubtnut.com/l/_Et5ZsjCQ38fD
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3. The rate constant for the first order decomposition of  is given by

the following equation: 

 

Calculate  for this reaction and rate constant k if its half-life period is

200 minutes.

Watch Video Solution

H2O2

logk = 14.2 − K
1.0 × 104

T

Ea

1. For a reaction:  

Write the order and molecularity of this reaction.

Watch Video Solution

H2 + Cl2
hv

−−→ 2HCl,  rate = K

2. For a reaction:  

Write the unit of K.

h id l i

H2 + Cl2
hv

−−→ 2HCl,  rate = K

https://dl.doubtnut.com/l/_Flqv16hL4Cr5
https://dl.doubtnut.com/l/_uaCLmoLxODpq
https://dl.doubtnut.com/l/_MhBY8NEajyvx
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Watch Video Solution

3. For the order thermal decomposition reaction, the following data were

obtained : 

 

 

Calculate the rate constant. 

(Given: log2 = 0.301, log3 = 0.4771 and log4 = 0.6021)

View Text Solution

C2H5Cl(g) → C2H4(g) + HCl(g)

Time/sec Total pressure /atm

0   0.30

300   0.50

1. For a reaction , half-life  is observed to be independent of

the initial concentration of reactants. 

What is the order of the reaction ?

Watch Video Solution

R → P (t1 / 2)

https://dl.doubtnut.com/l/_MhBY8NEajyvx
https://dl.doubtnut.com/l/_ABWrDv4lUnDV
https://dl.doubtnut.com/l/_uZVtRV1EPfNA


2. Following data are obtained for the reaction : 

 

 

Show that it follows first order reaction.

Watch Video Solution

N2O5 → 2NO2 + O2
1

2
t(s)    0   300   600

[N2O5(mol.L− 1)] 1.6 × 10− 2 0.8 × 10− 2 0.4 × 10− 2

3. Following data are obtained for the reaction : 

 

 

Calculate the half-life.

Watch Video Solution

N2O5 → 2NO2 + O2
1

2
t(s)    0   300   600

[N2O5(mol.L− 1)] 1.6 × 10− 2 0.8 × 10− 2 0.4 × 10− 2

4. What is the effect of catalyst on: 

(i) Gibbs energy  and (ii) activation energy of a reaction ?(ΔG)

https://dl.doubtnut.com/l/_uZVtRV1EPfNA
https://dl.doubtnut.com/l/_LjUz5iOUEOmg
https://dl.doubtnut.com/l/_koMVRVVlMQ7V
https://dl.doubtnut.com/l/_WQu6xXXJm5FG
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Watch Video Solution

1. A first order reaction takes 20 minutes for 25% decomposition .

Calculate the time when 75% of the reaction will be completed. 

(Given : log 2 = 0.3010, log3 = 0.4771 log4 = 0.6021 )

Watch Video Solution

1. For the reaction  the rate of formation

of  . Calculate the rate of disappearance

of .

Watch Video Solution

2N2O5(g) → 4NO2(g) + O2(g)

NO2(g)  is 2.8 × 103(M). s− 1

N2O5(g)

https://dl.doubtnut.com/l/_WQu6xXXJm5FG
https://dl.doubtnut.com/l/_16n735p9dayu
https://dl.doubtnut.com/l/_Vi8Ylv7z5AmE
https://dl.doubtnut.com/l/_35tivTzLzCDj
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2. A first order reaction is 50% completed in 40 minutes at 300K and in 20

minutes at 320K. Calculate the activation energy of the reaction. 

(Given:

Watch Video Solution

log 2 = 0.3010,    log 4 = 0.6021,    R = 8.314J. K − 1. mol − 1)

1. The decomposition of  at 318K has been studied by

monitoring the concentration of  in the solution . Initially ,

concentration of  & after 184 minutes , it is

reduced to  . The reaction takes place according to the

equation  . Calculate the average rate of

this reaction in terms of hours, minutes & seconds . What is the rate of

production of  during this period ?

Watch Video Solution

N2O5  in  CCl4

N2O5

N2O5  is 2.33mol.L− 1

2.08mol.L− 1

2N2O5(g) → 4NO2(g) + O2(g)

NO2

https://dl.doubtnut.com/l/_35tivTzLzCDj
https://dl.doubtnut.com/l/_2RuQ3O71NsOP
https://dl.doubtnut.com/l/_ZbsSV9blTx35


2. For the reaction  , the concentration of a reactant changes

from 0.03(M) to 0.02(M) in 25 min. Calculate the average rate of reaction

using units of time both in minutes and seconds.

Watch Video Solution

R → P

3. In a reaction ,  Products , the concentration of A decreases from 

 in 10min . Calculate the rate during this

interval.

Watch Video Solution

2A →

0.5mol.L− 1  to 0.4mol. − 1

4. Calculate the overall order of a reaction which has the rate expression :

Rate 

Watch Video Solution

= k[A]
1 / 2

× [B]
3 / 2

https://dl.doubtnut.com/l/_ZbsSV9blTx35
https://dl.doubtnut.com/l/_KAwcNDH5vo90
https://dl.doubtnut.com/l/_WO6fPDuHqPc4


5. Calculate the overall order of a reaction which has the rate expression :

Rate = 

Watch Video Solution

k[A]3 / 2 × [B] − 1

6. Identify the reaction order from each of the given rate constants: 

Watch Video Solution

k = 2.3 × 10− 5L.mol − 1. s− 1

7. Identify the reaction order from each of the given rate constants: 

Watch Video Solution

k = 3 × 10− 4s− 1

8. For a reaction ,  product, rate law is given by, 

 . What is the order of the reaction?

A + B →

r = k[A]1 / 2 × [B]2

https://dl.doubtnut.com/l/_OkuHUapYYgCr
https://dl.doubtnut.com/l/_S9iTnkXRljlV
https://dl.doubtnut.com/l/_UwIOFvh6dXvx
https://dl.doubtnut.com/l/_C0ERQG2zJQTK


Watch Video Solution

9. The conversion of molecules X to Y follows second order kinetics . If

concentration of X is increased to three times how will it affect the rate

of formation of Y ?

Watch Video Solution

10. The initial concentration of  in the following first order reaction 

 at 318K. The

concentration of  after 60minutes was  .

Calculate the rate constant of the reaction at 318K.

Watch Video Solution

N2O5

N2O5 → 2NO2(g) + O2(g)  was 1.24 × 10− 2mol.L− 11

2

N2O5 0.20 × 10− 2mol.L− 1

11. The following data were obtained during the first order thermal

decomposition of  at constant volume: 

 

N2O5(g)

2N2O5(g) → 4NO2(g) + O2(g)

https://dl.doubtnut.com/l/_C0ERQG2zJQTK
https://dl.doubtnut.com/l/_TYfZCqla7GIZ
https://dl.doubtnut.com/l/_Cp6BaVa71U54
https://dl.doubtnut.com/l/_Yh3DkKtqmNXp


 

Calculate the rate constant.

Watch Video Solution

SI.No Time(s) Pressure (atm)

1. 0 0.5

2. 100 0.512

12. A first order reaction is found to have a rate constant,

 . Find the half-life of the reaction.

Watch Video Solution

k = 5.5 × 10− 14s− 1

13. Show that in a first order reaction , time required for 99.9%

completion is 10 times of half-life of the reaction.

Watch Video Solution

14. Hydrolysis of methyl acetate in aqueous solution has been studied by

titrating the liberated acetic acid against sodium hydroxide. The

https://dl.doubtnut.com/l/_Yh3DkKtqmNXp
https://dl.doubtnut.com/l/_rNnyPp5fVt25
https://dl.doubtnut.com/l/_5LZxzSs8Adky
https://dl.doubtnut.com/l/_uQRQrv9YYJHI


concentration of the ester at different times is given below. 

 

Show that it follows a pseudo first order reaction as, the concentration of

water remain nearly constant  , during the course of the

reaction what is the value of k' in this equation ? Rate

Watch Video Solution

t(min) 0 30 60 90

C(mol.L− 1) 0.8500 0.8004 0.7538 0.7096

(55mol.L− 1)

= k' [CH3COOCH3][H2O]

15. A first order reaction has a rate constant  . How long

will 5g of this reactant take to reduce to 3g?

Watch Video Solution

1.15 × 10− 3s− 1

16. Time required to decompose  to half of its initial amount is

60minutes . If decomposition is a first order reaction, calculate rate

constant of the reaction.

Watch Video Solution

SO2Cl2

https://dl.doubtnut.com/l/_uQRQrv9YYJHI
https://dl.doubtnut.com/l/_I9xH3rqbtOL2
https://dl.doubtnut.com/l/_Jgg4TO8tpLKe


17. The rate constants of reaction at 500K and 700K are

 respectively. Calculate the values of 

Watch Video Solution

0.02s− 1 and 0.07s− 1 Ea and A.

18. First order rate constant for the decomposition of ethyl iodide,

 at 600K is  . Its

activation energy is  . Calculate rate constant of the

reaction at 700K.

Watch Video Solution

C2H5I(g) → C2H4(g) + HI(g) 1.60 × 10− 5s− 1

209kJ. mol − 1

19. What will be the effect of temperature on the constant?

View Text Solution

https://dl.doubtnut.com/l/_Jgg4TO8tpLKe
https://dl.doubtnut.com/l/_0E3JOTROA6xz
https://dl.doubtnut.com/l/_VP4yVskVFTuI
https://dl.doubtnut.com/l/_EoDUDQiN09W0
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20. Rate of the chemical reaction doubles for an increase of 10K from

298K . Calculate .

Watch Video Solution

Ea

21. The activation energy for the reaction

 at 581K. Calculate the

fraction of molecules of reactants having energy equal to or greater than

activation. energy ?

Watch Video Solution

2HI(g) → H2 + I2(g)  is 209.5kJ.mol − 1

1. From the rate expression for the following reactions, determine their

order of reaction and the dimensions of the rate constants. 

Watch Video Solution

3NO(g) → N2O(g), Rate = k[NO]2

https://dl.doubtnut.com/l/_DquOkW45oM0z
https://dl.doubtnut.com/l/_xBSkRY15DJh7
https://dl.doubtnut.com/l/_ZN99odNDvQur


Watch Video Solution

2. From the rate expression for the following reactions, determine their

order of reaction and the dimensions of the rate constants. 

Watch Video Solution

H2O2(aq) + 3I − (aq) + 2H + → 2H2O(l) + I − , Rate = k[H2O2][I − ]

3. From the rate expression for the following reactions, determine their

order of reaction and the dimensions of the rate constants. 

Watch Video Solution

CH3CHO(g) → CH4(g) + CO(g), Rate = k[CH3CHO]3 / 2

4. From the rate expression for the following reactions, determine their

order of reaction and the dimensions of the rate constants. 

Watch Video Solution

C2H5Cl(g) → C2H4(g) + HCl(g),  Rate = k[C2H5Cl]

https://dl.doubtnut.com/l/_ZN99odNDvQur
https://dl.doubtnut.com/l/_oILrtaO6dA4J
https://dl.doubtnut.com/l/_fNxanxaofmS5
https://dl.doubtnut.com/l/_1xpPJeN95aFZ


5. For the reaction:  the rate 

 . Calculate the initial

rate of the reaction when  .

Calculate the rate of reaction after [A] is reduced to  .

Watch Video Solution

2A + B → A2B

k[A][B]2  with k = 2.0 × 10− 6mol − 2. L2. s− 1

[A] = 0.1mol.L− 1, [B] = 0.02mol. L− 1

0.06mol.L− 1

6. The decomposition of  on platinum surface is zero order reaction.

What are the rates of production of

 ?

Watch Video Solution

NH3

N2 and H2  if k = 2.5 × 10− 4mol − 1. L. s− 1

7. The decomposition of dimethyl ether leads to the formation of

 and the reaction -rate is given by Rate 

 . The rate of reaction is followed by increase in

pressure in a closed vessel , so the rate can also be expressed in terms of

CH4, H2 and CO

k[CH3OCH3]3 / 2

https://dl.doubtnut.com/l/_1xpPJeN95aFZ
https://dl.doubtnut.com/l/_1fAhXfNOroMV
https://dl.doubtnut.com/l/_DdPFA4HIouCy
https://dl.doubtnut.com/l/_OvQLmk5rsLpG


the partial pressure of dimethyl ether , i.e., Rate  . If

the pressure is measured in bar and time in minutes , then what are the

units of rate and rate constants ?

Watch Video Solution

= k[PCH3OCH3]
3 / 2

8. Mention the factors that affect the rate of a chemical reaction.

Watch Video Solution

9. A reaction is second order with respect to a reactant . How is the rate

of reaction affected if the concentration of the reactant is 

doubled

Watch Video Solution

10. A reaction is second order with respect to a reactant . How is the rate

of reaction affected if the concentration of the reactant is 

https://dl.doubtnut.com/l/_OvQLmk5rsLpG
https://dl.doubtnut.com/l/_buuCoCi4LYg4
https://dl.doubtnut.com/l/_n9xkB175Sz69
https://dl.doubtnut.com/l/_0papTywxzZQk


reduced to half ?

Watch Video Solution

11. What is the effect of temperature on the constant of reaction ? How

can this temperature effect on the constant be represented

quantitatively ?

Watch Video Solution

12. In a pseudo first order hydrolysis of ester in water, the following

results were obtained : 

 

Calculate the average rate of reaction between the time interval 30 to

60s.

Watch Video Solution

t(s) 0 30 60 90

[Ester](mol.L− 1) 0.55 0.31 0.17 0.085

https://dl.doubtnut.com/l/_0papTywxzZQk
https://dl.doubtnut.com/l/_OBmvjTYsnpAL
https://dl.doubtnut.com/l/_XTXWNF8APh69


13. In a pseudo first order hydrolysis of ester in water, the following

results were obtained : 

 


Calculate the pseudo first order rate constant for the hydrolysis of ester.

Watch Video Solution

t(s) 0 30 60 90

[Ester](mol.L− 1) 0.55 0.31 0.17 0.085

14. A reaction is first order in A and second order in B. 

Write the differential rate equation.

Watch Video Solution

15. A reaction is first order in A and second order in B. 

How is the rate affected on increasing the concentration of B three times

?

Watch Video Solution

https://dl.doubtnut.com/l/_Lxmg54KX1DQP
https://dl.doubtnut.com/l/_6XTXEWdfgHxk
https://dl.doubtnut.com/l/_W5BXpG4jJJzT
https://dl.doubtnut.com/l/_RS6y0ZAwvAXM


16. A reaction is first order in A and second order in B. 

How is the rate affected when the concentrations of both A and B are

doubled ?

Watch Video Solution

17. In a reaction between A and B , the initial rate of reaction  was

measured for different initial concentrations of A and B as given below: 

 

What is the order of the reaction with respect to A & B ?

View Text Solution

(r0)

18. The following results have been obtained during the kinetic studies of

the reaction :  

 

Determine rate law & rate constant for the reaction.

View Text Solution

2A + B → C + D

https://dl.doubtnut.com/l/_RS6y0ZAwvAXM
https://dl.doubtnut.com/l/_SrWNiCx3FyYv
https://dl.doubtnut.com/l/_j4kIOcfHvgP8


19. The reaction between A and B is first order with respect to A and zero

order with respect to B . Fill in the blanks in the following table. 

View Text Solution

20. Calculate the half-life of a first order reaction from their rate

constants: 

Watch Video Solution

200s− 1

21. Calculate the half-life of a first order reaction from their rate

constants: 

Watch Video Solution

2min− 1

https://dl.doubtnut.com/l/_j4kIOcfHvgP8
https://dl.doubtnut.com/l/_UlLHLgLLIvFR
https://dl.doubtnut.com/l/_oK8O2sqeYSLN
https://dl.doubtnut.com/l/_vdLacTtemGq6


22. Calculate the half-life of a first order reaction from their rate

constants: 

Watch Video Solution

4y− 1

23. The half-life for radioactive decay of  is 5730 years . An

archaeological artifact containing wood had only 80% of the  found

in a living tree. Estimate the age of the sample.

Watch Video Solution

.14 C

.14 C

24. The experimental data for decomposition of

 in gas phase at 318K are given below : 

 

Plot  against t.

View Text Solution

N2O2[2N2O5 → 4NO2 + O2]

[N2O5]

https://dl.doubtnut.com/l/_vdLacTtemGq6
https://dl.doubtnut.com/l/_DG2ljOGiX5SR
https://dl.doubtnut.com/l/_Dk8oeSwBBqDe
https://dl.doubtnut.com/l/_c0jryFdwDNNk


25. The experimental data for decomposition of

 in gas phase at 318K are given below : 

 

Find the half-life period for the reaction.

View Text Solution

N2O2[2N2O5 → 4NO2 + O2]

26. The experimental data for decomposition of

 in gas phase at 318K are given below : 

 

Draw a graph between log  and t .

View Text Solution

N2O2[2N2O5 → 4NO2 + O2]

[N2O5]

27. The experimental data for decomposition of

 in gas phase at 318K are given below : N2O2[2N2O5 → 4NO2 + O2]

https://dl.doubtnut.com/l/_c0jryFdwDNNk
https://dl.doubtnut.com/l/_DL1WbDyKKqrj
https://dl.doubtnut.com/l/_LmFFr2lTL4f0
https://dl.doubtnut.com/l/_J8Q28m127nUr


 

What is the rate law ?

View Text Solution

28. The experimental data for decomposition of

 in gas phase at 318K are given below : 

 

Calculate the rate constant.

View Text Solution

N2O2[2N2O5 → 4NO2 + O2]

29. The experimental data for decomposition of

 in gas phase at 318K are given below : 

 

Calculate the half-life period from k and compare it with 2.

View Text Solution

N2O2[2N2O5 → 4NO2 + O2]

https://dl.doubtnut.com/l/_J8Q28m127nUr
https://dl.doubtnut.com/l/_3rAU9zLN8YJm
https://dl.doubtnut.com/l/_it60nc9oNL63
https://dl.doubtnut.com/l/_7Tg6PsbJUU2J


30. The rate constant for a first order reaction is  How much time

will it take to reduce the initial concentration of the reactant to its 1/6th

value ?

Watch Video Solution

60s− 1

31. During nuclear explosion, one of the products is  with half-life of

28.1 y. If  was absorbed in the bones of a newly born baby

instead of calcium, how much of it will remain after 10y and 60y if it is not

lost metabolically.

View Text Solution

.90Sr

1μg  of 90Sr

32. For a first order reaction , show that time required for 99%

completion is twice the time required for the completion of 90% of

reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_7Tg6PsbJUU2J
https://dl.doubtnut.com/l/_HddMWRsk0MeN
https://dl.doubtnut.com/l/_tEbUN5CVFpqZ
https://dl.doubtnut.com/l/_FzDJK8i3AfOq


33. A first order reaction takes 40 min for 30% decomposition . Calculate

.

Watch Video Solution

t1 / 2

34. For the decomposition of azoisopropane to hexane and nitrogen at

543 K , the following data are obtained. 

 

Calculate the rate constant.

Watch Video Solution

t(s) P (mm Hg)

0 35.0

360 54.0

720 63.0

35. The following data were obtained during the first thermal

decomposition of  at a constant volume, 


Experiment Time/s Total pressure/ atm
1

SO2Cl2

SO2Cl2(g) → SO2(g) + Cl2(g)

https://dl.doubtnut.com/l/_FzDJK8i3AfOq
https://dl.doubtnut.com/l/_3AKj0MQn603s
https://dl.doubtnut.com/l/_XhYZNYZAtNRf


0	 0.5
 2	 100	 0.6
 Calculate the rate of the reaction when total pressure is

0.65 atm.

Watch Video Solution

36. The rate constant for the decomposition of  at various

temperature is given below : 

 

Draw a graph between In k &  , calculate the values of A and  .

Predict the rate constant at .

View Text Solution

N2O5

T /∘ C 0 20 40 60 80

105 × k/s− 1 0.0787 1.70 25.7 178 2140

1/T Ea

30∘ &50∘C

37. The rate constant for the decomposition of hydrocarbons is

 as 546 K . If the energy of activation is 179.9 kJ.mol ,

what will be the value of pre-exponential factor ?

Watch Video Solution

2.418 × 10− 5s− 1

https://dl.doubtnut.com/l/_XhYZNYZAtNRf
https://dl.doubtnut.com/l/_qca47b30O4s8
https://dl.doubtnut.com/l/_Rd61lFAFx0o1
https://dl.doubtnut.com/l/_rSmpmqKezc2d


38. Consider a certain reaction  products with 

.Calculate the concentration of a A remaining after 100s if the initial

concentration of A is .

Watch Video Solution

A → k = 2.0 × 10− 2s− 1

1.0mol .L− 1

39. Sucrose decomposes in acid solution into glucose and fructose

according to the first order rate law , with  . What fraction of

sample of sucrose remains after 8 hours ?

Watch Video Solution

t1 / 2 = 3.00h

40. The decomposition of hydrocarbon follows the equation k

 . Calculate .

Watch Video Solution

= (4.5 × 1011s− 1)e− 28000K /T Ea

https://dl.doubtnut.com/l/_rSmpmqKezc2d
https://dl.doubtnut.com/l/_aSFEqOBTgpMD
https://dl.doubtnut.com/l/_hdYohCplmEoI


41. The rate constant for the first order decomposition of  is given

by the following equation: 

 


Calculate  for this reaction and rate constant k if its half-life period is

256 minutes.

Watch Video Solution

H2O2

logk = 14.34 − 1.25 × 104K/T

Ea

42. The decomposition of A into product has value of k as

 and energy of activation  . At what

temperature would k be  ?

Watch Video Solution

4.5 × 103s− 1  at10∘C 60kJ.mol − 1

1.5 × 104s− 1

43. The time required for 10% completion of a first order reaction at 298K

is equal to that required for its 25% completion at 308K. If the value of A

is  Calculate k at 318 and 

Watch Video Solution

4 × 1010s− 1 Ea

https://dl.doubtnut.com/l/_xznq8cmOQ33f
https://dl.doubtnut.com/l/_xFF6SBJfSTj9
https://dl.doubtnut.com/l/_5EMnyn1dIN6h


Higher Order Thinking Skill Hots Questions

Watch Video Solution

44. The rate of a reaction quadruples when the temperature changes

from 293K to 313K. Calculate the energy of activation of the reaction

assuming that it does not change with temperature.

Watch Video Solution

1. Will the molecularity of a reaction be '2' if its overall order is 2?

Watch Video Solution

2. At a given temperature, the rates of two first order reactions,

 respectively. If  , then

which of these reactions will have a shorter half-life?

Watch Video Solution

A → B and C → D  are k1 and k2 k1 < k2

https://dl.doubtnut.com/l/_5EMnyn1dIN6h
https://dl.doubtnut.com/l/_vIshmAb6rQcD
https://dl.doubtnut.com/l/_LiKz98q1hXNV
https://dl.doubtnut.com/l/_FFojHt4PNodb


3. At  a certain reaction with a temperature coefficient of 2 takes four

hours for its completion. What is the likely temperature at which the

reaction would take half an hour for its completion?

Watch Video Solution

25∘

4. With the help of a graphical representation explain how the rate of a

first order reaction varies with the initial concentration of reactant.

Watch Video Solution

5. For the elementary reaction  product, the initial reaction-

rate is  if the initial concentration of A is doubled and that of B is held

constant, the reaction-rate becomes  On doubling the initial

concentration of both A and B, the reaction-rate become  Which one

of A and B , the disappears to a larger extent at a given time?

Watch Video Solution

aA + bB →

r0

4r0

8r0

https://dl.doubtnut.com/l/_FFojHt4PNodb
https://dl.doubtnut.com/l/_yt0t7Ld2NfbA
https://dl.doubtnut.com/l/_Wth9zu9dfAAc
https://dl.doubtnut.com/l/_EvTdgdnA7Guh


Watch Video Solution

6. For the reaction,  products, rate =k[A][B] For which of the

following mixtures of A and B will the initial rate be maximum? (1) a

mixture consisting of 2mol of A and 2mol of B in a 2L vessel (2 ) a mixture

consisting of 0.2 mol of A and 0.2mol of B in a 0.1 L vessel.

Watch Video Solution

aA + bB →

7. For the reaction  , the rate of the reaction= 

where k = rate rate constant. How can the reaction be converted to 

a pseudo first order and

Watch Video Solution

A + 2B → C + D k[A][B]2

8. For the reaction  , the rate of the reaction= 

where k = rate rate constant. How can the reaction be converted to 

a pseudo second order reactions?

A + 2B → C + D k[A][B]2

https://dl.doubtnut.com/l/_EvTdgdnA7Guh
https://dl.doubtnut.com/l/_JyHG56aEQF9p
https://dl.doubtnut.com/l/_xR3Pe8UPrkaD
https://dl.doubtnut.com/l/_1pg19AM5RceZ


Watch Video Solution

9. Consider the reaction  whose rate can

be expressed any one of the following expressions

Find the relation between  .

Watch Video Solution

2N2O5(g) → 4NO2(g) + O2(g)

(1) = k1[N2O5]  or  (2) = k2[N2O5]  or (3) =
−d[N2O5]

dt

d[NO2]

dt

d[O2]

dt

k1, k2 and k3

10. The value of  for a reaction is negative at  and I atm. Explain

whether the reaction is fast or slow.

Watch Video Solution

ΔG 25∘C

11. The rate constant of two reactions at  are equal. The

temperature coefficient of one the reaction is 2 and that other is 2.5.

compare the rate constant of the reactions at 

Watch Video Solution

30∘C

50∘C

https://dl.doubtnut.com/l/_1pg19AM5RceZ
https://dl.doubtnut.com/l/_GEwqrFoM4oXi
https://dl.doubtnut.com/l/_21eA8ZPydi03
https://dl.doubtnut.com/l/_aEi18vaBLFd2


12. For a first order reaction , the initial concentration of the reactant is

 . How much time is required for the concentration of the reactant to

decrease to decrease to  ? (Where e = base of natural log).

Watch Video Solution

[A]0

[A]0

e

13. The proposed mechanism for a reaction is - (1)

 . The observed rate for

reaction is, rate = . Write the balanced equation of the reaction.

Identify the reaction intermediate, if any forms during the reaction. Does

the observed reaction-rate support the above mechanism ?

Watch Video Solution

A + B ⇔ D(fast)   (2)A + D → 2C(slow)

k[A]2[B]

14. The reactant concentrations of a first order reaction at various times,

0 , t , 2t and 3t are  , respectively, where 'a' is ac0. axc0. ayc0 and azc0

https://dl.doubtnut.com/l/_aEi18vaBLFd2
https://dl.doubtnut.com/l/_hubj6vXCVim3
https://dl.doubtnut.com/l/_M2CXmfnIB9db
https://dl.doubtnut.com/l/_KkLLVk5G5Pp5


constant and  . Establish a relation between x , y and z.

Watch Video Solution

0 ≤ a < 1

15. At what temperature (T) will the rate constant (k) and the frequency

factor (A) of a reaction be the same?

Watch Video Solution

16. For a chemical reaction, if the concentration of the reactant a doubled,

its half-life is halved. Determine the order of the reaction.

Watch Video Solution

17. The rate constant and half-life of a first order reaction at temperature

 , respectively and those at temperature

 min , respectively. If  , which is greater

,  ?

T1   are k1min− 1 and x1 min

T2  are  k2min− 1 and x2 T2 > T1

x1  or, x2

https://dl.doubtnut.com/l/_KkLLVk5G5Pp5
https://dl.doubtnut.com/l/_BduHVdEHZTd3
https://dl.doubtnut.com/l/_R3W2XTebl7aq
https://dl.doubtnut.com/l/_L9nOub6zawlh


Advanced Level Numerical Bank

Watch Video Solution

18. The reaction  is believed to occur according to the

mechanism given below. 

Step -I :  (fast) 

Step- II :  (slow) 

Write the rate law for the reaction . Determine the order of the reaction

with respect to .

View Text Solution

2O3(g) → 3O2(g)

O3(g)
k1

⇐⇒
k− 1

O2(g) + O(g)

O3(g) + O(g)
k2

−−→ 2O2(g)

O3(g) and O2(g)

1. A first order reaction  requires activation energy of 

When a 20% solutions of A was kept at  for 20 min, 25%

decomposition took place. What will be the percentage decomposition in

the same time in a 30% solution maintained at  ? Assume that

activation energy remains constant in this range of temperature.

A → B 70kJ.mol − 1

25∘C

40∘C

https://dl.doubtnut.com/l/_L9nOub6zawlh
https://dl.doubtnut.com/l/_njieNQcjPStN
https://dl.doubtnut.com/l/_wFTA6MfFc6j9


View Text Solution

2. At  half-life period for the first order decomposition of  is

360 min. The energy of activation of the reaction is 

.Calculate the time required for 75% decomposition at  .

Watch Video Solution

380∘C H2O2

200kJ.mol − 1

450∘C

3. From the given data for the reaction between A and B. 

 

(1) Calculate the order of the reaction with respect to A and with respect

to B. (2) calculate the rate constant at 300k. (3) Calculate the pre-

exponential factor.

View Text Solution

4. The time required for 10% completion of a first order reaction at 298K

is equal to that required for its 25% completion at 308K. If the pre-

https://dl.doubtnut.com/l/_wFTA6MfFc6j9
https://dl.doubtnut.com/l/_yBLYlu4WOXM3
https://dl.doubtnut.com/l/_8FJhnnHYqftk
https://dl.doubtnut.com/l/_iiXJ9Cad1Lln


exponential factor for the reaction is  , calculate it's rate

constant at 318k and also the energy of activation.

Watch Video Solution

3.56 × 109s− 1

5. The ionisation constant of  ion in water 

The rate constant for the reaction of  ion to form

 Calculate the

rate constant for proton transfer from water to 

View Text Solution

⊕

NH4 5.6 × 10− 10  at 25∘C

⊕

NH4 and
Θ

OH

NH3 and H2O  at 25∘C  is 3.4 × 1010L.mol − 1. s− 1

NH3

6. For the reaction:  Calculate the mole

fraction of  decomposed at constant volume and temperature, if

the initial pressure is 600 mm Hg and the pressure at any time is 960 mm

Hg. Assume ideal behaviour

Watch Video Solution

N2O5(g) → 2NO2(g) + O2(g)
1

2

N2O5(g)

https://dl.doubtnut.com/l/_iiXJ9Cad1Lln
https://dl.doubtnut.com/l/_UXXiq486YBNf
https://dl.doubtnut.com/l/_tGRPtEe87CN9
https://dl.doubtnut.com/l/_R4nKA78ABkNx


7. The rate constant of a reaction

 Evaluate the

Arrhenius parameters A and 

Watch Video Solution

1.5 × 107s− 1  at 50∘C and 4.5 × 107s− 1at100∘C

Ea

8. The rate constant for an isomerisation reaction,

 If the initial concentration of A is 1(M),

calculate the rate of the reaction after 1 h.

Watch Video Solution

A → B  is 4.5 × 10− 3min− 1.

9. A hydrogenation reaction is carried out at 500K.If the same reaction is

carried out in the presence of a catalyst at the same rate temperature

required is 400K. Calculate the activation energy of the reaction if the

catalyst lowers the activation barrier by 

Watch Video Solution

20kJ.mol − 1

https://dl.doubtnut.com/l/_R4nKA78ABkNx
https://dl.doubtnut.com/l/_bwck5afUt6Wc
https://dl.doubtnut.com/l/_2R4PmxV8ktZ9


10. Vapour pressures of two miscible liquids A and B are 300 and 500mm

Hg respectively. In a flask, 10mol of A is mixed with 12mol of B . However, as

soon as B is added, A starts polymerisation follows first order kinetics.

After 100min, 0.525mol of a solute dissolved, which arrests the

polymerisation completely. Final vapour pressure of the solution is

400mm Hg. Estimate the rate constant of the polymerisation reaction.

Assume negligible volume change on mixing and polymerisation and

ideal behaviour for the final solution.

View Text Solution

11. For the given reaction  Products , the following data are

given : 

 

(1) Write the rate equation 

(2) Calculate the rate constant

View Text Solution

A + B →

https://dl.doubtnut.com/l/_vKlWpuDQyGFs
https://dl.doubtnut.com/l/_TaWJlxKu9dvX


12. In a certain reaction  is getting converted to  in

solution. The rate constant for the reaction is measured by titrating a

volume of the solution with a reducing agent which reacts only with

 . In this process it converts.

 . At t = 0 ,the volume

of reagent consumed is 25mL and at t = 10min , the volume used is 32mL.

Calculate the rate constant for conversion of 

assuming it to be first order reaction.

View Text Solution

Bn+ B ( n+ 4 ) +

Bn+ and B ( n+ 4 ) +

Bn+  to B ( n− 2 ) + and B ( n+ 4 ) +  to B ( n− 1 ) +

B ( n ) +  to B ( n+ 4 ) +

13. At 400K, the decomposition of gaseous 

follows first order kinetics. (1 ) After 55s at 400k, the pressure of

 falls from 0.062 to 0.044atm. Calculate k. (2) Calculate the

pressure of  at 100s after the beginning of decomposition.

Watch Video Solution

Cl2O7  to Cl2 and O2(g)

Cl2O7(g)

Cl2O7

https://dl.doubtnut.com/l/_2UGE1qRmz5Bu
https://dl.doubtnut.com/l/_vhyfZCApCIY7


14. The inversion of cane sugar was studied in HCl at 298K. The following

polarimetric readings were obtained at different intervals of time: 

 

Show that inversion of cane sugar is a first order reaction.

View Text Solution

15. Two reactions, (I)  Product & (II)  Products follow first order

kinetics. The rate reaction-(l) is doubled when the temperature is raised

from 300K to 310K. The half-life for this reaction at 310K is 30min. At the

same temperature B decompose twice as fast as A. If the energy of

activation for reaction- (I) is twice that of reaction-(II) calculate the rate

constant of reaction - (II) at 300K.

View Text Solution

A → B →

16. The decomposition of  according to the equation

 is a first order reaction. After 30min,

N2O5

2N2O5(g) → 4NO2(g) + O2(g)

https://dl.doubtnut.com/l/_clHIoZqBIpYv
https://dl.doubtnut.com/l/_ZFo31IOeXwSM
https://dl.doubtnut.com/l/_iVIfp8tsJU82


Entrance Question Bank Wbjee

from the start of the decomposition in a closed vessel, total pressure

developed is 284.5 mm Hg. On complete decomposition, total pressure is

584.5mm Hg. Calculate the rate constant of reaction .

View Text Solution

1. Which one of the following is wrong about molecularity of a reaction—

A. it may be whole number of fractional

B. it is calculated from reaction mechanism

C. it is the number of molecules of the reactants taking part in a

single step chemical reaction.

D. it is always equal to the order of elementary reaction.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_iVIfp8tsJU82
https://dl.doubtnut.com/l/_7I4Pq7lBjaux


2. Consider the following reaction for 

The expression for the rate of reaction in terms of the rate of change of

partial pressure of partial pressure of reactant and product is/ are —

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

2NO2(g) + F2(g) → 2NO2F (g)

r = − [dp(NO2) /dt]
1

2

r = [dp(NO2) /dt]
1

2

r = − [dp(NO2F ) /dt]
1

2

r = [dp(NO2F ) /dt]
1

2

3. For a chemical reaction at  the activation energy is 600 R. The

ratio of the rate constant at  to that of at  will be—

A. 2

27∘C

327∘C 27∘C

https://dl.doubtnut.com/l/_7I4Pq7lBjaux
https://dl.doubtnut.com/l/_bDHLSgUVdn6q
https://dl.doubtnut.com/l/_ZG0ip5mrZd6e


B. 40

C. e

D. 

Answer: C

Watch Video Solution

e2

4. Acid catalysed hydrolysis of ethyl acetate follows a pseudo first order

kinetics with respect to ester, If the reaction is carried out with large

excess of ester, the order with respect to ester will be—

A. 

B. 0

C. 2

D. 1

Answer: B

1.5

https://dl.doubtnut.com/l/_ZG0ip5mrZd6e
https://dl.doubtnut.com/l/_NavK020DHxku


Watch Video Solution

5. The correct statement regarding the following energy diagram is— 

A. reaction M is faster and less exothermic than reaction N

B. reaction M is slower and less exothermic than reaction N

C. reaction M is faster and more exothermic than reaction N

D. reaction M is slower and more exothermic than reaction N

Answer: C

View Text Solution

6. The rate of a certain reaction is given by, rate  The rate

increase 100times when the pH change from 3 to 1. The order (n) of the

reaction is—

A. 2

= k[H + ]
n

https://dl.doubtnut.com/l/_NavK020DHxku
https://dl.doubtnut.com/l/_ZJRFjlzw8oBd
https://dl.doubtnut.com/l/_uKaVTtmdM8Rm


B. 0

C. 1

D. 

Answer: C

Watch Video Solution

1.5

7. The increase in rate constant of a chemical reaction with increasing

temperature is (are) due to the fact (s) that —

A. the number of collision among the reactant molecules increases

with increasing temperature.

B. the activation energy of the reaction decreases with increasing

temperature.

C. the concentration of the reactant molecules increases with

increasing temperature.

https://dl.doubtnut.com/l/_uKaVTtmdM8Rm
https://dl.doubtnut.com/l/_UeW2Ju2wMdQC


D. the number of reactant molecules acquiring the activation energy

increases with increasing temperature.

Answer: A::D

Watch Video Solution

8. For the reaction  , the reaction -rate is doubled if the

concentration of A is doubled. The rate is increased by four times when

concentrations of both A and B are increased by four times . The order of

the reaction is -

A. 3

B. 0

C. 1

D. 2

Answer: C

W t h Vid S l ti

A + 2B → C

https://dl.doubtnut.com/l/_UeW2Ju2wMdQC
https://dl.doubtnut.com/l/_3tMJfB9HSgpU


Entrance Question Bank Jee Main

Watch Video Solution

9. The half-life of  is 5760 years . For a 200 mg sample of  , the time

taken to change to 25 mg is -

A. 11520 y

B. 23040 y

C. 5760 y

D. 17280 y

Answer: D

Watch Video Solution

C 14 C 14

1. The rate of a chemical reaction doubles for every  rise of

temperature . If temperature is raised by  rate to the reaction

10∘C

50∘C

https://dl.doubtnut.com/l/_3tMJfB9HSgpU
https://dl.doubtnut.com/l/_z3cmfx6sQySH
https://dl.doubtnut.com/l/_hR2mGQca8NY0


increases by about-

A. 24 times

B. 32 times

C. 64 times

D. 10 times

Answer: B

Watch Video Solution

2. For a first order reaction ,  Products , the concentration of A

changes from 0.1 (M) to 0.025(M) in 40 minutes . The rate of reaction

when the concentration of A is 0.01 (M) , is -

A. 

B. 

C. 

A →

3.47 × 10− 4(M). min− 1

3.47 × 10− 5(M). min− 1

1.73 × 10− 4(M). min− 1

https://dl.doubtnut.com/l/_hR2mGQca8NY0
https://dl.doubtnut.com/l/_HLcJ4yfuTD0F


D. 

Answer: A

Watch Video Solution

1.73 × 10− 5(M). min− 1

3. The rate of a reaction doubles when its temperature changes from

300K to 310K . Activation energy of such a reaction will be -

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(R = 8.314J.K− 1mol − 1 and log 2 = 0.310)

53.6kJ.mol − 1

48.6kJ.mol − 1

58.5kJ.mol − 1

60.5kJ.mol − 1

https://dl.doubtnut.com/l/_HLcJ4yfuTD0F
https://dl.doubtnut.com/l/_H0uFnWAfUGDO
https://dl.doubtnut.com/l/_LOz5rU6bODKF


4. For the non -stoichiometric reaction  the following

kinetic data were obtained in three separate experiments , all at 298K. 

 

The rate law for the formation of C is -

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

2A + B → C + D,

= k[A]
dC

dt

= k[A][B]
dC

dt

= k[A]2[B]
dC

dt

= k[A][B]2dC

dt

5. Higher order  reaction are rare due to -

A. low probability of simultaneous collisions of all the reacting

species.

( > 3)

https://dl.doubtnut.com/l/_LOz5rU6bODKF
https://dl.doubtnut.com/l/_NAQLBB7kET9s


B. increase in entropy and activation energy as more molecules are

involved

C. shifting of equilibrium towards reactants due to elastic collisions

D. loss of active species on collision

Answer: A

Watch Video Solution

6. Decomposition of  follows a first order reaction . In fifty minutes ,

the concentration of  decreases from 0.5 to 0.125 (M) in one such

decomposition when the concentration of  reaches 0.05 (M) , the

rate of formation of  will be -

A. 

B. 

C.  at STP

D. 

H2O5

H2O2

H2O2

O2

6.93 × 10− 2mol.min− 1

6.93 × 10− 4mol.L− 1min− 1

2.66L.min− 1

1.34 × 10− 2mol.min− 1

https://dl.doubtnut.com/l/_NAQLBB7kET9s
https://dl.doubtnut.com/l/_aUZCn60UBZ6G


Answer: B

Watch Video Solution

7. Two reactions ,  have identical pre-exponential factors .

Activation energy of  exceeds that of  by . If 

are rate constants for reaction  respectively at 300K, then In

 is equal to -

A. 6

B. 4

C. 8

D. 12

Answer: B

Watch Video Solution

R1 and R2

R1 R2 10kJ.mol − 1 k1 and k2

R1 and R2

(K2 /k1) (R = 8.314J.mol − 1. k− 1)

https://dl.doubtnut.com/l/_aUZCn60UBZ6G
https://dl.doubtnut.com/l/_KwScoeoFuiQj


Entrance Question Bank Neet

8. At  the rate of decomposition of a sample of gaseous

acetaldehyde, initially at a pressure of 363 torr, was  when 5%

had reacted and  when 33% had reacted. The order of the

reaction is -

A. 1

B. 0

C. 2

D. 3

Answer: C

Watch Video Solution

518∘C

1.00torr. − 1

0.5torr.s − 1

1. The unit of rate constant for a zero order reaction is -

https://dl.doubtnut.com/l/_OGoDBpnkvTau
https://dl.doubtnut.com/l/_pwF8SyLSMr3Z


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

mol.L− 1. s− 1

L.mol − 1. s− 1

L2. mol − 1. s− 1

s− 1

2. The rate of the reaction:  can be written in three

ways

 The

relationship between k and k' and between k and k'' are-

A. 

B. 

C. 

D. 

2N2O5 → 4NO2 + O2

− = k[N2O5], = k' [N2O5], = k' ' [N2O5]
d[N2O5]

dt

d[NO2]

dt

d[O2]

dt

k' = 2k, k' ' = k

k' = 2k, k' ' = k/2

k' = 2k, k' ' = 2k

k' = k, k' ' = k

https://dl.doubtnut.com/l/_pwF8SyLSMr3Z
https://dl.doubtnut.com/l/_xHhYTERSlssz


Answer: B

Watch Video Solution

3. In a reaction ,  Product , rate is doubled, and rate increases

by a factor of 8 when the concentrations of both the reactants (A and B )

are doubled , rate law for the reaction can be written as -

A. rate = k [A] [B]

B. rate 

C. rate = 

D. rate 

Answer: B

View Text Solution

A + B →

= k[A]2[B]

k[A][B]2

= k[A]2[B]2

https://dl.doubtnut.com/l/_xHhYTERSlssz
https://dl.doubtnut.com/l/_u68iKUus0iPZ


4. Activation energy  and rate constant  of a chemical

reaction at two different temperatures  are related by -

A. In 

B. In 

C. In 

D. In 

Answer: A::C

Watch Video Solution

(Ea) (k1 and k2)

(T1 and T2)

= − ( − )
k2

k1

Ea

R

1

T2

1

T1

= − ( + )
k2

k1

Ea

R

1

T2

1

T1

= ( − )
k2

k1

Ea

R

1

T1

1

T2

= − ( − )
k2

k1

Ea

R

1

T1

1

T2

5. In a zero order reaction for every  rise of temperature , the rate is

double . If the temperature is increased from  , the rate

of the reaction will become -

A. 64 times

B. 128 times

10∘C

10∘C  to 100∘C

https://dl.doubtnut.com/l/_51URKjLDrQty
https://dl.doubtnut.com/l/_DZVBiTeRnbY7


C. 256 times

D. 512 times

Answer: D

Watch Video Solution

6. What is the activation energy for a reaction if its rate doubles when the

temperature is raised from

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

20∘C  to 35∘C − (R = 8.314  J.mol − 1. K − 1)

15.1kJ.mol − 1

342kJ.mol − 1

269kJ.mol − 1

34.7kJ.mol − 1

https://dl.doubtnut.com/l/_DZVBiTeRnbY7
https://dl.doubtnut.com/l/_g8A8CqWMGlQS


7. A reaction having equal energies of activation for forward and reverse

reactions has-

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔH = ΔG = ΔS = 0

ΔS = 0

ΔG = 0

ΔH = 0

8. The rate constant of the reaction

 . If the concentration of A is 5(M) ,

then concentration of B after 20 min is -

A. 3.60 (M)

A → B  is 0.6 × 10− 3mol.L− 1. s− 1

https://dl.doubtnut.com/l/_g8A8CqWMGlQS
https://dl.doubtnut.com/l/_l1tWsScBwMyt
https://dl.doubtnut.com/l/_0K8U6B8gFhp9


B. 0.36 (M)

C. 0.72 (M)

D. 1.08(M)

Answer: C

Watch Video Solution

9. The addition of a catalyst during a chemical reaction alters which of the

following quantities-

A. activation energy

B. entropy

C. internal energy

D. enthalpy

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_0K8U6B8gFhp9
https://dl.doubtnut.com/l/_pxyFAQXF7rbF


10. The rate of first order reaction is  at 10 seconds and

 at 20 seconds after initiation of the reaction . The half-life

period of the reaction is -

A. 44.1s

B. 54.1s

C. 24.1s

D. 34.1s

Answer: C

Watch Video Solution

0.04mol.L− 1. s− 1

0.03mol.L− 1

11. A first order reaction has a specific reaction-rate of  . How

much time will it take for 20 g of the reactant to reduce to 5g-

A. 138.6 s

10− 2s− 1

https://dl.doubtnut.com/l/_pxyFAQXF7rbF
https://dl.doubtnut.com/l/_oSdIaqym9eLq
https://dl.doubtnut.com/l/_nu6FjdYQqHBn


B. 346.5 s

C. 693.0 s

D. 238.6 s

Answer: A

Watch Video Solution

12. Mechanism of hypothetical reaction  is given below: 

(i)  (fast) 

(ii)  (slow) 

(iii)  (fast) 

The overall order of the reaction will be -

A. 2

B. 0

C. 

D. 1

X2 + Y2 → 2XY

X2 → X + X

X + Y2 ⇔ XY + Y

X + Y → XY

1.5

https://dl.doubtnut.com/l/_nu6FjdYQqHBn
https://dl.doubtnut.com/l/_Qmx8vg5JJutU


Answer: C

Watch Video Solution

13. When initial concentration of the reactant is doubled, the half-life

period of a zero order reaction -

A. remains unchanged

B. is halved

C. is tripled

D. is doubled

Answer: D

Watch Video Solution

14. The correct difference between first and second order reactions is

that-

https://dl.doubtnut.com/l/_Qmx8vg5JJutU
https://dl.doubtnut.com/l/_RHqCWikp21UB
https://dl.doubtnut.com/l/_OobonKpvZ306


Entrance Question Bank Aiims

A. the rate of a first order reaction does depend on reactant

concentrations , the rate of a second order reaction does not

depend on reactant concentrations

B. the rate of a first order reaction does not depend on reactant

concentrations , the rate of a second order reaction does depend

on reactant concentrations

C. a first order reaction can be catalysed, a second order reaction

cannot be catalysed

D. the half-life of a first order reaction does not depend on  , the

half-life of a second order reaction does depend on 

Answer: D

Watch Video Solution

[A0]

[A]0

https://dl.doubtnut.com/l/_OobonKpvZ306
https://dl.doubtnut.com/l/_tfoD4g5H4EnF


1. For a first order gas phase reaction : 

 

 be initial pressure of A and  the total pressure at time 't' . Integrated

rate equation is -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

        A(g) → 2B(g) + C(g)

P0 Pt

log( )
2.303

t

P0

P0 − Pt

log( )
2.303

t

2P0

3P0 − Pt

log( )
2.303

t

P0

2P0 − Pt

log( )
2.303

t

2P0

3P0 − Pt

2. If  is a straight line graph then determine the order of

reaction -

A. zero order

B. first order

t1 / 2vs
1

a2

https://dl.doubtnut.com/l/_tfoD4g5H4EnF
https://dl.doubtnut.com/l/_Vzr2IFxNAG1A


C. second order

D. third order

Answer: D

Watch Video Solution

3. For a reaction ,  , then unit of rate of reaction

and rate constant respectively is -

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r = k(CH3COCH3)3 / 2

mol.L− 1. s− 1, mol − 1 / 2. L1 / 2. s− 1

mol − 1. L− 1. s− 1, mol − 1 / 2. L− 1 / 2. s− 1

mol1. L− 1. s− 1, mol1 / 2. L1 / 2. s− 1

mol. L. s, mol1 / 2. L1 / 2. s

https://dl.doubtnut.com/l/_Vzr2IFxNAG1A
https://dl.doubtnut.com/l/_4D0ZpaI53ABl
https://dl.doubtnut.com/l/_sO1NeZ1aMn3W


4. Energy of activation of forward reaction for an endothermic process is

50kJ. If enthalpy change for forward reaction is 20kJ then enthalpy change

for backward reaction will be-

A. 30 kJ

B. 20 kJ

C. 70 kJ

D. 50 kJ

Answer: A

Watch Video Solution

5. The plot of a concentration of the reactant vs time for a reaction is a

straight line with a negative slope. The reaction follows a -

A. first order rate equation

B. zero order rate equation

https://dl.doubtnut.com/l/_sO1NeZ1aMn3W
https://dl.doubtnut.com/l/_fpS4laj84j0X


C. second order rate equation

D. third order rate equation

Answer: B

Watch Video Solution

6. For the reaction  , the rate constant is given as

 is initial pressure and  is pressure at time t )-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A(g) → B(g) + C(g)

(Pt Pt

k = log.
2.303

t

Pi

Pt

k = log.
2.303

t

Pi

(2Pi − Pt)

k = log.
2.303

t

2Pi − Pt

Pi

k = log.
2.303

t

2Pi − Pt

2Pi

https://dl.doubtnut.com/l/_fpS4laj84j0X
https://dl.doubtnut.com/l/_X8QPu6aYrl5I
https://dl.doubtnut.com/l/_U3dU7Fvi9cPl


7. 75% of a first order reaction complete in 4h . 87.5% of the same

reaction completes in-

A. 6 h

B. 12 h

C. 8 h

D. 2 h

Answer: A

Watch Video Solution

8. For reaction  , when [A] 2.2 mM , the rate was found to be

 . On reducing concentration of A to half, the rate changes

to . The order of reaction with respect to A is -

A. 

B. 

aA → xP

2.4mM. s− 1

0.6mM. s− 1

1.5

2.0

https://dl.doubtnut.com/l/_U3dU7Fvi9cPl
https://dl.doubtnut.com/l/_O1k22OQA8Qhh


C. 

D. 

Answer:

Watch Video Solution

2.5

3.0

9. A first order reaction, which is 30% complete in 30 min has a half-life

period of -

A. 102.2 min

B. 58.2 min

C. 24.2 min

D. 120.2 min

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_O1k22OQA8Qhh
https://dl.doubtnut.com/l/_WE8cUTL2sU5i
https://dl.doubtnut.com/l/_rqicgnNe3UJ0


10. During the decomposition of  to gives oxygen , 48g  is formed

per minute at a certain point of time .The rate of formation of water at

this point is -

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

H2O2 O2

0.75mol.min− 1

1.5mol.min− 1

2.25mol.min− 1

3.0mol.min− 1

11. The temperature dependence of a reaction is represented by the

Arrhenius equation : 

In  

Which among the following is which conclusion about the given plot- 

k = + InA
Ea

RT

https://dl.doubtnut.com/l/_rqicgnNe3UJ0
https://dl.doubtnut.com/l/_XNAlZmGWPo9j


A. intercept of the line = InA

B. slope = 

C. reaction with high activation energy is more temperature sensitive

than that of low activation energy .

D. slope = 

Answer:

View Text Solution

−
Ea

RT

(Ea)

−
Ea

R

12. The chemical reaction ,  proceeds as follows : 

Step I :  (fast) 

Step II :  (slow) 

The rate law expression should be-

A. 

B. 

C. 

2O3 → 3O2

O3 ⇔ O2 + O

O + O3 → 2O2

r = k' [O3][O2]

r = k' [O3]2[O2] − 1

r = k' [O3]2

https://dl.doubtnut.com/l/_XNAlZmGWPo9j
https://dl.doubtnut.com/l/_6pb5yThEmA7Q


D. unpredicatable

Answer:

Watch Video Solution

13. Which option is valid for a zero order reaction -

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

t3 / 4 = t1 / 2

3

2

t1 / 2 = t3 / 4
4

3

t1 / 2 = 2t3 / 4

t3 / 4 = t2
1 / 2

https://dl.doubtnut.com/l/_6pb5yThEmA7Q
https://dl.doubtnut.com/l/_1j5lsf18qMno


Solved Ncert Exemplar Problems Multiple Choice Question Single Correct

Type

14. If energy of activation of the reaction is  and the

temperature changes from  , then the value of 

is -

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

53.6kJ.mol − 1

27∘C  to 37∘C ( )
k37 ∘C

k27 ∘C

2.5

1.0

2.0

1.5

1. The role of a catalyst is to change -

https://dl.doubtnut.com/l/_QkJogi9U6qIs
https://dl.doubtnut.com/l/_EiXs1M8B6Rre


A. gibbs energy of reaction

B. enthalpy of reaction

C. activation energy of reaction

D. equilibrium constant

Answer: C

Watch Video Solution

2. In the presence of a catalyst , the heat evolved or absorbed during the

reaction-

A. increases

B. decrease

C. remains unchanged

D. may increase of decrease

Answer: C

https://dl.doubtnut.com/l/_EiXs1M8B6Rre
https://dl.doubtnut.com/l/_iTWYJ8Zw8Yve


Watch Video Solution

3. Activation energy of a chemical reaction can be determined by-

A. determining the rate constants at standard temperatures

B. determining the rate constant at two temperature

C. determining probability of collision

D. using catalyst

Answer: B

Watch Video Solution

4. Consider a first order gas phase decomposition reaction given below : 

 

The initial pressure of the system before decomposition of A was  After

lapse of time 't' , total pressure of the system increased by x units and

becomes  . The rate constant k for the reaction is given as -

A(g) → B(g) + C(g)

Pi

'Pt'

https://dl.doubtnut.com/l/_iTWYJ8Zw8Yve
https://dl.doubtnut.com/l/_vyoeEBqkiqiF
https://dl.doubtnut.com/l/_jtUqJljMDjy9


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

k = log.
2.303

t

Pi

Pi − x

k = log.
2.303

t

Pi

2Pi − Pt

k = log.
2.303

t

Pi

2Pi + Pt

k = log.
2.303

t

Pi

Pi + x

5. According to Arrhenius equations rate constant (k) is equal to

 . Which of the following options represents the graph of Ink

vs.  -

A. 

B. 

Ae−Ea /RT

1

T

https://dl.doubtnut.com/l/_jtUqJljMDjy9
https://dl.doubtnut.com/l/_Mn4eAYQcDGuT


C. 

D. 

Answer: A

Watch Video Solution

6. Consider the Arrhenius equation given below and mark the correct

option - 

A. rate constant increases exponentially with increasing activation

energy and decreasing temperature

B. rate constant increases exponentially with increasing activation

energy and decreasing temperature

k = Ae−Ea /RT

https://dl.doubtnut.com/l/_Mn4eAYQcDGuT
https://dl.doubtnut.com/l/_UkzYKzNtZVXR


C. rate constant increases exponentially with decreasing activation

energy and decreasing temperature

D. rate constant increases exponentially with decreasing activation

energy and increasing temperature

Answer: D

Watch Video Solution

7. A graph of volume of hydrogen released vs time for the reaction

between zinc and dil. HCl is given in the figure. On the basis of this mark

the correct option-

A. average rate unto 40 s is 

B. average rate unto 40 s is 

C. average rate unto 40 s is 

D. average rate unto 40 s is 

V3 − V2

40

V3 − V2

40 − 30

V3

40

V3 − V1

40 − 20

https://dl.doubtnut.com/l/_UkzYKzNtZVXR
https://dl.doubtnut.com/l/_IpbIyQxDvYiA


Answer: C

View Text Solution

8. Which of the following statements is not correct about order of a

reaction-

A. the order of a reaction can be a fractional number.

B. order of a reaction is experimentally determined quantity

C. the order of a reaction is always equal to the sum of the

stoichiometric coefficients of reactants in the balanced chemical

equation for a reaction

D. the order of a reaction is the sum of the powers of molar

concentration of the reactants in the rate law expression.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_IpbIyQxDvYiA
https://dl.doubtnut.com/l/_nZ9U2Le3xOUw


9. Consider the graph given in question no. 8 . Which of the following

options does not show instantaneous rate of reaction at 40th second.

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

V5 − V2

50 − 30

V4 − V2

50 − 30

V3 − V2

40 − 30

V3 − V1

40 − 20

10. Which of the following statements is not correct -

A. the rate of a first order reaction decreases with passage of time as

the concentration of reactants decreases

B. the rate of a reaction is same at any time during the reaction

C. the rate of a reaction is independent of temperature change

https://dl.doubtnut.com/l/_c5vOFSl6Ktou
https://dl.doubtnut.com/l/_wE49fnyAVweA


D. the rate of a reaction decreases with increase in concentration of

reactant (s)

Answer: A

View Text Solution

11. Which of the following expressions is correct for the rate of reaction

given below- 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5Br− (aq) + BrO−
3 (aq) + 6H + (aq) → 3Br2(aq) + 3H2O(l)

= 5
Δ[Br− ]

Δt

Δ[H + ]

Δt

=
Δ[Br− ]

Δt

6

5

Δ[H + ]

Δt

=
Δ[Br− ]

Δt

5

6

Δ[H + ]

Δt

= 6
Δ[Br− ]

Δt

Δ[H + ]

Δt

https://dl.doubtnut.com/l/_wE49fnyAVweA
https://dl.doubtnut.com/l/_dFk2suBg9yuh


12. Rate law for the reaction  , is found to be Rate =k [A][B] .

Concentration of reactant 'B' is doubled keeping the concentration of 'A'

constant , the value of rate constant will be-

A. the same

B. doubled

C. 4 times

D. halved

Answer: B

Watch Video Solution

A + 2B → C

13. Which of following statements is incorrect about the collision theory

of chemical reaction-

https://dl.doubtnut.com/l/_dFk2suBg9yuh
https://dl.doubtnut.com/l/_dtvlxjuvh3px
https://dl.doubtnut.com/l/_Bbiviwj2QdtQ


A. it considers reacting molecules or atoms to be hard spheres and

ignores their structural features

B. no. of effective collisions determines rate of reaction

C. collision of atoms or molecules possessing sufficient threshold

energy results into the product formation

D. molecules should collide with sufficient threshold energy & proper

orientation for the effective collision.

Answer: C

Watch Video Solution

14. A first order reaction is 50% completed in  How much

time would it take for 100% completion-

A. 

B. 

1.26 × 1014s.

1.26 × 1015s

2.52 × 1014

https://dl.doubtnut.com/l/_Bbiviwj2QdtQ
https://dl.doubtnut.com/l/_G4P6aJWOgJcl


C. 

D. infinite

Answer: D

Watch Video Solution

2.52 × 1028s

15. Which of the given statement is incorrect for catalyst-

A. it catalyses the forward and backward reaction to the same extent

B. it alters  of the reaction

C. it is a substance that does not change the equilibrium constant of a

reaction.

D. it provides an alternate mechanism by reducing activation energy

between reactants and products.

Answer: B

Watch Video Solution

ΔG

https://dl.doubtnut.com/l/_G4P6aJWOgJcl
https://dl.doubtnut.com/l/_sTTkG7tZCc5I


16. Value of rate constant of a pseudo first order reaction-

A. depends on the concentration of reactants present in small amount

B. depends on the concentration of reactants present in excess

C. is independent of the concentration of reactants

D. depends only on temperature

Answer: B

Watch Video Solution

17. Consider the reaction  . The concentration of both the

reactants and the products varies exponentially with time . Which of the

following figures correctly describes the change in concentration of

reactants and products with the -

A → B

https://dl.doubtnut.com/l/_sTTkG7tZCc5I
https://dl.doubtnut.com/l/_kIaprHvDmzOi
https://dl.doubtnut.com/l/_dbq2wTs2ILax


Solved Ncert Exemplar Problems Multiple Choice Question More Than One

Correct Type

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_dbq2wTs2ILax


1. Rate law cannot be determined from balanced chemical equation if-

A. reverse reaction is involved

B. it is an elementary reaction

C. it is a sequence of elementary reactions

D. any of the reactants is in excess

Answer: A::C::D

Watch Video Solution

2. Which of the given statements are applicable to a balanced chemical

equation of an elementary reaction-

A. order is same as molecularity

B. order is less than the molecularity

C. order is greater than the molecularity

D. molecularity can never be zero

https://dl.doubtnut.com/l/_5S3xyc2YNUYx
https://dl.doubtnut.com/l/_4wp13lDpwftP


Answer: A::D

Watch Video Solution

3. In any unimolecular reaction-

A. only one reacting species is involved in the rate determining step

B. the order and the molecularity of slowest step are equal to one

C. molecularity of the reaction is one and order is zero

D. both molecularity and order of the reaction are one

Answer: A::B

Watch Video Solution

4. For a complex reaction -

A. order of overall reaction is same as molecularity of the slowest step

https://dl.doubtnut.com/l/_4wp13lDpwftP
https://dl.doubtnut.com/l/_c5DvXVcGfb99
https://dl.doubtnut.com/l/_CBldSBRlNhbS


B. order of overall reaction is less than the molecularity of the slowest

step

C. order of overall reaction is less than the molecularity of the slowest

step

D. molecularity of the slowest step is never zero or non interger

Answer: A::D

Watch Video Solution

5. At high pressure the following reaction is zero order.

 . Which of the following options

are correct for this reaction -

A. rate of reaction= rate constant

B. rate of the reaction depends on concentration of ammonia

C. rate of decomposition of ammonia will remain constant until

ammonia disappears completely

2NH3(g)
1130K

−−−−−−−−−→
platinum catalyst

N2(g) + 3H2(g)

https://dl.doubtnut.com/l/_CBldSBRlNhbS
https://dl.doubtnut.com/l/_oeYBX6GMbk9s


D. further increase in pressure will change the rate of reaction.

Answer: A::C::D

Watch Video Solution

6. During decomposition of an activated complex-

A. energy is always released

B. energy is always absorbed

C. energy does not change

D. reactants may be formed

Answer: A::D

Watch Video Solution

7. According to Maxwell - Boltzmann distribution of energy-

https://dl.doubtnut.com/l/_oeYBX6GMbk9s
https://dl.doubtnut.com/l/_vvSpuGMzUMFp
https://dl.doubtnut.com/l/_MCwzinoidqVJ


A. the fraction of molecules with most probable kinetic energy

decreases at higher temperatures

B. the fraction of molecules with most probable kinetic energy

increases at higher temperatures

C. most probable kinetic energy increases at higher temperatures

D. most probable kinetic energy decreases at higher temperatures

Answer: A::C

Watch Video Solution

8. In the graph of Maxwell - Boltzmann distribution of energy-

A. area under the curve must not change with increase in

temperature.

B. area under the curve increases with increase in temperature.

C. area under the curve decreases with increase in temperature.

https://dl.doubtnut.com/l/_MCwzinoidqVJ
https://dl.doubtnut.com/l/_ijwmX0Vn7b21


D. with increase in temperature curve broadens and shifts to the right

hand side.

Answer: A::D

Watch Video Solution

9. Which of the following statements are in accordance with the

Arrhenius equation-

A. rate of reaction increases with increase in temperature

B. rate of reaction increases with decrease in activation energy

C. rate constant decreases exponentially with increase in temperature

D. rate of reaction decreases with decrease in activation energy

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_ijwmX0Vn7b21
https://dl.doubtnut.com/l/_B3UAjywca9uy
https://dl.doubtnut.com/l/_YmeHroK1U6kU


10. Mark the incorrect statements-

A. catalyst provides an alternative pathway to reaction mechanism

B. catalyst raises the activation energy

C. catalyst lowers the activation energy

D. catalyst alters enthalpy change of the reaction.

Answer: B::D

Watch Video Solution

11. Which of the following graphs is correct for a zero order reaction -

A. 

B. 

https://dl.doubtnut.com/l/_YmeHroK1U6kU
https://dl.doubtnut.com/l/_cw03AjMXa3in


C. 

D. 

Answer: A::D

Watch Video Solution

12. Which of the following graphs is correct for a first order reaction -

A. 

B. 

https://dl.doubtnut.com/l/_cw03AjMXa3in
https://dl.doubtnut.com/l/_Qbb2tpu1wfQX


Solved Ncert Exemplar Problems Short Answer Type

C. 

D. 

Answer: A::D

View Text Solution

1. Under what conditions will a bimolecular reaction be of the first order?

Watch Video Solution

2. For a zero order reaction,  write its rate equation.

Watch Video Solution

2A + B → C

https://dl.doubtnut.com/l/_Qbb2tpu1wfQX
https://dl.doubtnut.com/l/_Cjbd9drKTOSU
https://dl.doubtnut.com/l/_OMUn7w9XYhac


3. How will you determine the rate-equation of the following reaction:

Watch Video Solution

2NO(g) + O2(g) → 2NO2(g)

4. Order and molecularity are the same for what type of reactions?

Watch Video Solution

5. If the concentration of a reactant A of a reaction is tripled, the rate of

the reaction increases by 27 times. Determine the order of the reaction.

Watch Video Solution

6. Write the equation for the time required for a zero order reaction to

reach completion.

Watch Video Solution

https://dl.doubtnut.com/l/_OMUn7w9XYhac
https://dl.doubtnut.com/l/_XECRa394503N
https://dl.doubtnut.com/l/_NHjHogwbgMSm
https://dl.doubtnut.com/l/_MFbvmswB6P4M
https://dl.doubtnut.com/l/_zzYRJ77pEtkZ


Watch Video Solution

7. For a reaction,  Product, the rate equation is

 Explain whether the reaction is an elementary reaction.

Watch Video Solution

A + B → C

= k[A][B]
3 / 2

8. For a certain reaction, though most of the molecules possess energy

greater than the threshold energy. the rate of the reaction is very slow.

Explain.

Watch Video Solution

9. For a general reaction  form the graph of concentration of A vs

time, answer the following questions: 

What is the order of the reaction? 

View Text Solution

A → B

https://dl.doubtnut.com/l/_zzYRJ77pEtkZ
https://dl.doubtnut.com/l/_OuOcV3gho154
https://dl.doubtnut.com/l/_V5qpumYFWSkn
https://dl.doubtnut.com/l/_71PspnOnWj9j


10. For a general reaction  form the graph of concentration of A vs

time, answer the following questions: 

What is the slope of the graph? 

View Text Solution

A → a

11. For a general reaction  form the graph of concentration of A vs

time, answer the following questions: 

What is the unit of the rate constant ? 

View Text Solution

→ B

12.  have a very strong tendency to react with each

other. However, keeping them in the same container at room

temperature, do not produce water. Explain.

H2(g) and O2(g)

https://dl.doubtnut.com/l/_71PspnOnWj9j
https://dl.doubtnut.com/l/_I5Dplemz0ubo
https://dl.doubtnut.com/l/_XdUmyvqze3z9
https://dl.doubtnut.com/l/_Noa3X5MS9FlX


View Text Solution

13. Why does the rate of a reaction increase with rise in temperature?

Watch Video Solution

14. Why aren't the fuels ignited on their own though there is a large

amount of oxygen in the air?

Watch Video Solution

15. Trimolecular reactions are very rare. Explain.

Watch Video Solution

16. Why does the rate of a reaction keep decreasing as the reaction

advances?

https://dl.doubtnut.com/l/_Noa3X5MS9FlX
https://dl.doubtnut.com/l/_yopLGxm2HZaR
https://dl.doubtnut.com/l/_RFWcEws2ubnX
https://dl.doubtnut.com/l/_eF0erLg1wlwx
https://dl.doubtnut.com/l/_bNsZDq0Jpz0J


Watch Video Solution

17. Explain with the help of an example, 'the rate of a chemical reaction

cannot be determined only from its thermodynamic feasibility.

Watch Video Solution

18. In the redox titration, why is it important to warm the oxalic acid

before titrating it with  ?

Watch Video Solution

KMnO4

19. Can the molecularity of a reaction be zero? Explain with example.

Watch Video Solution

https://dl.doubtnut.com/l/_bNsZDq0Jpz0J
https://dl.doubtnut.com/l/_KmkIQiHaYGam
https://dl.doubtnut.com/l/_Hs5pcHow3T8i
https://dl.doubtnut.com/l/_I1vDrupi2klz


Solved Ncert Exemplar Problems Assertion Reason Type

20. 'Molecularity' applies only to elementary reactions However 'order'

applies to both elementary as well as complex reactions. Explain.

Watch Video Solution

1. Assertion (A) : The order of a reaction can be zero or a fraction . 

Reason (R) : Order cannot be determined from the balanced equation.

A. (A) and (R) both are correct statements and (R) is correct

explanation for (A).

B. (A) and (R) both are correct statements and (R) is not correct

explanation for (A).

C. (A) is correct statement but (R) is wrong statement.

D. (A) is wrong statement but (R) is correct statement .

https://dl.doubtnut.com/l/_twX1b0ThMQXW
https://dl.doubtnut.com/l/_m7NLUMVV3pwv


Answer: B

Watch Video Solution

2. Assertion (A) : The order and molecularity of the reaction is the same. 

Reason (R) : Order is determined experimentally. Molecularity is the sum

of all the stoichiometric coefficients of the rate- determining elementary

step.

A. (A) and (R) both are correct statements and (R) is correct

explanation for (A).

B. (A) and (R) both are correct statements and (R) is not correct

explanation for (A).

C. (A) is correct statement but (R) is wrong statement.

D. (A) is wrong statement but (R) is correct statement .

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_m7NLUMVV3pwv
https://dl.doubtnut.com/l/_pK5lslSW8bu2


3. Assertion (A) : The enthalpy of a reaction does not change in the

presence of a catalyst. 

Reason (R) : A catalyst takes part in the reaction, forms an activated

complex and reduces the activation energy. However, the energy

difference between the reactants and the products remain the same.

A. (A) and (R) both are correct statements and (R) is correct

explanation for (A).

B. (A) and (R) both are correct statements and (R) is not correct

explanation for (A).

C. (A) is correct statement but (R) is wrong statement.

D. (A) is wrong statement but (R) is correct statement .

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_pK5lslSW8bu2
https://dl.doubtnut.com/l/_uX0vV9fCll6I
https://dl.doubtnut.com/l/_XGYbre8xzC9p


4. Assertion (A) : All collisions between the reactant molecules result in

product formation . 

Reason (R) : The collision between molecules having sufficient amount of

energy and proper orientations, results in the formation of compounds.

A. (A) and (R) both are correct statements and (R) is correct

explanation for (A).

B. (A) and (R) both are correct statements and (R) is not correct

explanation for (A).

C. (A) is correct statement but (R) is wrong statement.

D. (A) is wrong statement but (R) is correct statement .

Answer: D

Watch Video Solution

5. Assertion (A) : The values of the rate-constants of simple and complex

molecules, determined with the help of Arrhenius equation, are all

https://dl.doubtnut.com/l/_XGYbre8xzC9p
https://dl.doubtnut.com/l/_ZSIJrL6GfBUt


Solved Ncert Exemplar Problems Long Answer Type

correct. 

Reason (R) : A chemical change does not depend on the orientation of

the molecules at the moment of a collision.

A. (A) and (R) both are correct statements and (R) is correct

explanation for (A).

B. (A) and (R) both are correct statements and (R) is not correct

explanation for (A).

C. (A) is correct statement but (R) is wrong statement.

D. (A) is wrong statement but (R) is correct statement .

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_ZSIJrL6GfBUt


1. All effective collisions ( having the threshold energy) do not necessarily

bring in a chemical change. Explain with an example.

Watch Video Solution

2. How does enthalpy of a reaction remain unaltered in the presence of a

catalyst, explain.

Watch Video Solution

3. Explain the difference between the average and instantaneous rates of

a reaction.

Watch Video Solution

4. What is a pseudo first order reaction? Explain with the help of an

example.

https://dl.doubtnut.com/l/_LG2EughzOr4C
https://dl.doubtnut.com/l/_q2JCSYDLAIFG
https://dl.doubtnut.com/l/_nzWIl4ZxUAC6
https://dl.doubtnut.com/l/_yYxfjBZl6sT3


Mcq Hotspot Single Correct Type

Watch Video Solution

1. At a particular time , in the reaction  -

A. the rate of disappearance of B is 1.5 times that of A

B. the rate of disappearance of A is 1.5 times that of B

C. the rate of formation of C is half of the rate of disappearance of B

D. the rate of formation of C is 1.5 times greater than the rate of

disappearance of A

Answer: B

Watch Video Solution

3A + 2B → 4C

2. At a particular time , in the reaction  , if the rate of

disappearance of B is thrice that of A and the rate of formation of D is

aA + bB → cD

https://dl.doubtnut.com/l/_yYxfjBZl6sT3
https://dl.doubtnut.com/l/_FE3da9aE3UPI
https://dl.doubtnut.com/l/_HY8hOAs8r7sM


twice the rate of disappearance of A , then the ratio between a, b and c

will be -

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 2: 1

1: 2: 3

1: 3: 2

2: 3: 1

3. After 200s of the initiation of the reaction,  the

concentration of B is  . At the particular time , the rate

of the reaction is -

A. 

B. 

C. 

2A → 4B + D,
1

2

4 × 10− 2mol.L− 1

10− 4mol.L− 1. s− 1

2 × 10− 4mol.L− 1

5 × 10− 5mol.L− 1. s− 1

https://dl.doubtnut.com/l/_HY8hOAs8r7sM
https://dl.doubtnut.com/l/_uzrXXcWxr2TI


D. 

Answer: C

Watch Video Solution

2.5 × 10− 4mol.L− 1. s− 1

4. The rate of formation of  at a particular instance is

 in case of the following reaction : 

 The rate of disappearance of 

at that particular time will be -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

NO2(g)

4 × 10− 2mol.L− 1. s− 1

2N2O5(g) → 4NO2(g) + O2(g) N2O5(g)

10− 2mol. L− 1. s− 1

2 × 10− 2mol. L− 1. s− 1

4 × 10− 2mol. L− 1. s− 1

8 × 10− 2mol. L− 1. s− 1

https://dl.doubtnut.com/l/_uzrXXcWxr2TI
https://dl.doubtnut.com/l/_EV1Z0QyN4TzH


5.  is a gaseous elementary reaction , the rate of

which is found to be  . If the volume of the reaction

system is suddenly reduced to 1/4th of its original volume , then the rate

of the reaction will be -

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2A(g) + B(g) → C(g)

r  mol. L− 1. s− 1

8rmol.L− 1. s− 1

mol.L− 1. s− 1r

16

16rmol.L− 1. s− 1

64rmol.L− 1. s− 1

6. At a particular temperature , a certain reaction is separately carried out

in the presence as well as in the absence of a catalyst . Which one of the

following quantities will have different values under these two conditions

-

https://dl.doubtnut.com/l/_sQkK5wiTRMfi
https://dl.doubtnut.com/l/_dp5h0aVGMQud


A. reaction enthalpy

B. equilibrium constant

C. rate constant

D. gibbs free energy

Answer: C

Watch Video Solution

7. The rate of the reaction ,  .

If the rates of formation of  ,

respectively , then -

A. 

B. 

C. 

D. 

A3B → A2 + B2,  is xmol.L− 1. s− 13

2

1

2

A2 and B2   are  x1 and x2mol.L− 1. s− 1

x1 : x2 = 1: 2

x1 : x2 = 3: 2

x1 : x2 = 3: 1

x1 : x2 = 2: 1

https://dl.doubtnut.com/l/_dp5h0aVGMQud
https://dl.doubtnut.com/l/_CFjfFZ8W809n


Answer: C

Watch Video Solution

8. The reaction -rate of the reaction  can be

expressed by any one of the following equations :

 The

ratio between  is -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

AB3 → A2 + B2
1

2

3

2

= k1[AB3], = k2[AB3]  or, = k3[AB3]
−d[AB3]

dt

d[A2]

dt

d[B2]

dt

k1, k2 and k3

1: 2: 3

2: 1: 3

3: 2: 1

2: 3: 1

https://dl.doubtnut.com/l/_CFjfFZ8W809n
https://dl.doubtnut.com/l/_mWpFUE9W7hjX


9.  Product. At a particular temperature, the reaction -

rate is r and partial pressures of A and B are  , respectively . At

the same temperature if partial pressures of A and B are 

respectively , then reaction - rate becomes  , and when they are

 , respectively , reaction - rate becomes  . Rate

equation of the reaction is -

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2A(g) + B(g) →

pA and pB

pA /2 and pB

r/4

pA /2 and pB /2 r/2

r = k × pA × pB

r = k × p
1 / 2

A
× pB

r = k × pA × p2
B

r = k × p2
A

× p− 1
B

10. The initial concentration of A in the reaction  is 0.01 (M) . If the

initial concentration of A is changed to 0.02(M) , then -

A → B

https://dl.doubtnut.com/l/_qnppXjuXRZoH
https://dl.doubtnut.com/l/_bvYy8tzPJsxx


A. the values of both reaction -rate and rate constant will increase

B. the value of reaction -rate will increase but that of rate constant

will decrease

C. the value of reaction -rate will decrease but that of rate constant

will increase

D. the value of reaction -rate will increase but that of rate constant

will remain unchanged

Answer: D

View Text Solution

11. For a given reaction  , then time required for 75%

disappearance of A is twice that required for 50% disappearance of A .

The order of the reaction with respect to A is -

A. 0

B. 1

A → B

https://dl.doubtnut.com/l/_bvYy8tzPJsxx
https://dl.doubtnut.com/l/_y5A5Nc1Wo614


C. 2

D. 3

Answer: B

View Text Solution

12. In a zero -order reaction , initial concentration of the reactant is a and

value of the constant is k . If the time required for the completion of the

reaction is t and the value of its half-life  then-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

t1 / 2

t =
a

2k

t1 / 2 =
a

k

= 2
t

t1 / 2

=
t

t1 / 2

1

2

https://dl.doubtnut.com/l/_y5A5Nc1Wo614
https://dl.doubtnut.com/l/_j0IWCHSb4k69


13. The experimentally determined rate law for the following reaction is ,

rate  . Two probable

reaction mechanisms for this reaction are - 

Mechanism -I :  

Mechanism - II :  (slow) 

 (fast)` 

Which one of the following statements is correct with regard to these

mechanisms -

A. both the mechanisms I and II support the experimental rate

equation

B. neither of the mechanisms I and II support the experimental rate

equation

C. only the mechanism I supports the experimental rate equation

D. only the mechanism II supports the experimental rate equation

Answer: D

= k[H2][ICl]H2(g) + 2ICl(g) → 2HCl(g) + I2(g)

H2(g) + 2ICI(g) → 2HCl(g) + I2(g)

H2(g) + ICl(g) → HCl(g) + HI(g)

                      HI(g) + ICl(g) → HCl(g) + I2(g)

https://dl.doubtnut.com/l/_j0IWCHSb4k69
https://dl.doubtnut.com/l/_dC3752nrInlA


View Text Solution

14. At a particular temperature , the rate constant of the reaction

 . If the reaction -rate

of the reaction is  , then concentration of

 will be -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2N2O5(g) → 4NO2(g) + O2(g)   is 6 × 10− 5s− 1

4.2 × 10− 5mol.L− 1. s− 1

N2O5(mol.L− 1)

0.83

0.70

0.64

0.58

15. If the unit of the rate constant of a reaction is  ,

then the overall order of the reaction will be -

dm3 / 2. mol− 1 / 2. s− 1

https://dl.doubtnut.com/l/_dC3752nrInlA
https://dl.doubtnut.com/l/_RHZyaw8sOZFc
https://dl.doubtnut.com/l/_Lk897lyg8mOF


A. 

B. 2

C. 

D. 

Answer: C

View Text Solution

1

2

3

2

2

3

16. In the reaction  , if the concentration of A is doubled , then

rate of formation of B also becomes double. The order of the reaction is -

A. 0

B. 1

C. 2

D. 

Answer: B

aA → bB

0.5

https://dl.doubtnut.com/l/_Lk897lyg8mOF
https://dl.doubtnut.com/l/_pU7AftZLP3A1


Watch Video Solution

17. The rate constant of the reaction  is  . If

initial concentration of A is 1(M) , then , the rate of the reaction ( in

 after 100 min will be -

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A → B 6.932 × 10− 3min− 1

mol. L− 1. min− 1)

3.192 × 10− 2

2.764 × 10− 3

6.932 × 10− 2

3.466 × 10− 3

18. A first order reaction takes  for its 20% and 60%

completions , respectively . If its half-life is  , then -

t1 and t2s

t3s

https://dl.doubtnut.com/l/_pU7AftZLP3A1
https://dl.doubtnut.com/l/_KsZaOwKuMEt3
https://dl.doubtnut.com/l/_CzehQ4saOqhN


A. 

B. 

C. 

D. cannot be predicted

Answer: C

Watch Video Solution

t2 − t1 > t3

t2 − t1 < t3

t2 − t1 = t3

19. In acidic medium hydrolysis of dilute aqueous solution of sucrose is -

A. unimolecular and first order

B. bimolecular and second order

C. bimolecular & first order

D. none of the above

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_CzehQ4saOqhN
https://dl.doubtnut.com/l/_JiauIDdiKAsn


20. Which one of the following statement is correct -

A. bimolecular reactions are always of second order type

B. zero order reaction cannot occur in a single step

C. for the reaction  , rate = k [A] [B] and the rate constant

of the reaction depends on the initial concentrations of A and B

D. for the reaction  , rate  so it is an

elementary reaction

Answer: B

Watch Video Solution

A + B → C

P + Q → D = k[P ][Q]1 / 2

21. The reaction  is a first order reaction . If 1 h time is required for

the production of 0.6 mol of B from 0.8 mol of A , then the time required

for the production of 0.675 mol of B from 0.9 mol of A will be -

A → B

https://dl.doubtnut.com/l/_JiauIDdiKAsn
https://dl.doubtnut.com/l/_2AqZtq8ReZkW
https://dl.doubtnut.com/l/_JFmmFXNnpmDc


A. 30 min

B. 50 min

C. 55 min

D. 60 min

Answer: D

Watch Video Solution

22. Probable reaction mechanism of the reaction

. Rate law for the reaction -

A. reaction -rate 

B. reaction -rate 

C. reaction -rate 

D. reaction -rate 

2O3(g) → 3O2(g)  is O3(g) ⇔ O2(g) + O(g)(fast)O3(g) + O(g) → 2O2(

= k
[O3]

[O2]

= k
[O2]

[O3]

= k
[O3]

2

[O2]

= k
[O3]

[O2]
2

https://dl.doubtnut.com/l/_JFmmFXNnpmDc
https://dl.doubtnut.com/l/_yPBP3X7x8qgg


Answer: C

Watch Video Solution

23.  is a first order reaction . When the reaction

started , the pressure of the system was  , and it was found to be 

after time t . The rate constant of the reaction can be expressed by the

equation -

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2A(g) → 2B(g) + 3C(g)

P0 Pt

k = log.
2.303

k

3P 0

Pt

k = log.
2.303

k

3P 0

3P 0 − 2Pt

k = log.
2.303

k

3P 0

5P 0 − 2Pt

k = log.
2.303

k

P 0

5P 0 − Pt

https://dl.doubtnut.com/l/_yPBP3X7x8qgg
https://dl.doubtnut.com/l/_v4YQfpaoZtws


24. In a zero order reaction , concentration of the reactant reduces to

 after 30s . If the rate constant of the reaction is 

 , then its half-life is -

A. 10s

B. 12s

C. 15s

D. 20s

Answer: D

Watch Video Solution

0.35mol.L− 1

0.035mol.L− 1. s− 1

25. If temperature is increased , then -

A. the value of the rate constant for an endothermic reaction

increases

B. the value of the constant for an endothermic reaction decreases

https://dl.doubtnut.com/l/_4WfS5zbz1XWH
https://dl.doubtnut.com/l/_5S9KBnPMrFBE


C. the values of the constant for both exothermic and endothermic

reaction increases

D. the activation energy of a reaction decreases

Answer: C

Watch Video Solution

26. The activation energy of a reaction depends on -

A. temperature

B. initial concentration of the reactant

C. effective collisions among the reactant molecules

D. nature of the reactants

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_5S9KBnPMrFBE
https://dl.doubtnut.com/l/_1EZukx9q6eoI
https://dl.doubtnut.com/l/_G4M57eO3ECz4


27. For a reaction,  and activation energy

is  . If activation energy of the reaction ,

 , then -

A. 

B. z = y - x

C. 

D. 

Answer: B

Watch Video Solution

A → B, ΔH = + xkJ. mol− 1

ykj.mol − 1

B → A  is z kJ.mol − 1

z > y

z = y + x

z = − y + x

28. The activation energy of a reaction is zero . If the rate constant of the

reaction at 300K is  , then at 316K the rate constant of the

reaction will be -

A. 

3.2 × 106s− 1

3.2 × 1012s− 1

https://dl.doubtnut.com/l/_G4M57eO3ECz4
https://dl.doubtnut.com/l/_LmIJV3E0DzTN


B. 

C. 

D. 

Answer: C

Watch Video Solution

6.4 × 106s− 1

3.2 × 106s− 1

3.2 × 1010s− 1

29. The rate of a reaction at  is twice the rate of the reaction at 

 . The activation energy  of the reaction is -

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

37∘C

27∘C (kJ. mol− 1)

48.2

37.9

62.4

53.6

https://dl.doubtnut.com/l/_LmIJV3E0DzTN
https://dl.doubtnut.com/l/_8yaUTKSDMCjl


30. Arrhenius equation:  . Which one of the following

statements related to  is correct -

A. all collisions among reactant molecules having energy greater than

 leads product formation

B. collisions among reactant molecules having energy less than  do

not cause reaction

C. raising temperature decreases the value of  and thereby

increases the rate of the reaction.

D.  is the total energy of the reacting molecules

Answer: B

Watch Video Solution

k = Ae−Ea /RT

Ea

Ea

Ea

Ea

Ea

https://dl.doubtnut.com/l/_8yaUTKSDMCjl
https://dl.doubtnut.com/l/_EXY95814LiLo


31. For every 10 K rise in temperature , the rate of a reaction becomes

double. If temperature is increased from 303K to 353K , then the rate of

the reaction at 353K compared to 303K will be -

A. 8 times

B. 16 times

C. 32 times

D. 64 times

Answer: C

Watch Video Solution

32. At 300K , frequency factor (A) of a first order reaction is 1000 times its

rate constant . The activation energy of the reaction  is -

A. 

B. 

(in kJ. Mol − 1)

12.56

7.48

https://dl.doubtnut.com/l/_LUYRbvup5qcA
https://dl.doubtnut.com/l/_ZrlalepkjD8P


C. 

D. 

Answer: D

Watch Video Solution

15.69

17.22

33. A reaction occurs in three steps . The rate constants of the first ,

second and third steps of the reaction are  respectively and

the overall rate constant of the reaction is  . If the activation

energies of the first , second and third step of the reaction are 30, 44 and

 respectively , then the overall activation energy of the

reaction  is -

A. 23

B. 37

C. 18

D. 42

k1, k2 and k3

k = k1k2 /k3

56kJ.mol − 1

(in kJ.mol)

https://dl.doubtnut.com/l/_ZrlalepkjD8P
https://dl.doubtnut.com/l/_hriMfpUk2dPx


Answer: C

Watch Video Solution

34. At a given initial concentration of reactant , the half-life of a reaction

is found to be 50min . If the initial concentration is quadrupled , then

half-life of the reaction becomes 25min . The order of the reaction is -

A. 

B. 

C. 2

D. 

Answer: B

Watch Video Solution

1

2

3

2

2

3

https://dl.doubtnut.com/l/_hriMfpUk2dPx
https://dl.doubtnut.com/l/_tUmwzwuoS6UY


35. For a reaction , the graph obtained by plotting  of the reaction

against initial concentrations  of the reactant is a straight line

passing through the origin . The order of the reaction is -

A. 0

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

t1 / 2

[A]0

36. The slope and intercept of a logk vs 1/T graph of a first order reaction

is  and 14.34 respectively . If at a fixed temperature , the

value of k is  , then the value of the temperature is -

A. 

−1.25 × 104k

4.51 × 10− 5s− 1

550.8K

https://dl.doubtnut.com/l/_jBSPAAlmyJ6y
https://dl.doubtnut.com/l/_I9zdBpr94l39


B. 

C. 

D. 

Answer: B

Watch Video Solution

669.1K

710.5K

612.4K

37. A reaction ,  product , follows a zero order kinetics. If the rate

constant of the reaction is  , then the rate of

disappearance of A is -

A. 

B. 

C. 

D. 

Answer: C

2A →

4.0 × 10− 4mol.L− 1. s− 1

4.0 × 10− 4mol.L− 1. s− 1

2.0 × 10− 4mol.L− 1. s− 1

8.0 × 10− 4mol.L− 1. s− 1

1.2 × 10− 3mol.L− 1. s− 1

https://dl.doubtnut.com/l/_I9zdBpr94l39
https://dl.doubtnut.com/l/_c2RMKaXF41wF


Watch Video Solution

38. Initial concentration of the reactant of a first order reaction with a

rate constant of  Concentration of the reactant

changes tao  after time 

is 100 min, then -

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.01min− 1  is [A]0

[A]1 t1  and to [A]2  after time t2.  If t2 − t1

[A]1 = 2.303 × [A]2

[A]2 = 2.303 × [A]1

[A]2 = 4 × [A]1

[A]1 = 2.717 × [A]2

39. Half -life of a zero order reaction is 60 min . In an experiment , the

initial concentration of the reactant is 2(M) . Time required for the

https://dl.doubtnut.com/l/_c2RMKaXF41wF
https://dl.doubtnut.com/l/_zbxmudRooc90
https://dl.doubtnut.com/l/_CknWpcT6twXc


change in concentration from 0.5 to 0.25 (M) if -

A. 240 min

B. 60 min

C. 30 min

D. 15 min

Answer: D

Watch Video Solution

40. A first order reaction takes 46 min for its 99% completion . How much

time did it take for its 75% completion -

A. 15.33 min

B. 13.86 min

C. 23.00 min

D. 16.21 min

https://dl.doubtnut.com/l/_CknWpcT6twXc
https://dl.doubtnut.com/l/_HJ7SFy5JXhDp


Answer: B

Watch Video Solution

41. If reversible reaction is exothermic in the forward direction , then -

A. activation energy is larger in the reverse reaction compared to the

forward reaction

B. both the forward and reverse reactions have the same activation

energy

C. activation energy for the reverse reaction is small

D. reaction does not require activation energy , as it is exothermic.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_HJ7SFy5JXhDp
https://dl.doubtnut.com/l/_jMKzaHwCAwkf


42. An endothermic reaction have an activation energy of  ,

and the enthalpy change in the reaction is .The minimum

value of  is -

A. zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

EakJ. mol− 1

ΔHkJ. mol− 1

Ea

< ΔH

= ΔH

> ΔH

43. In the reaction ,  , rate of formation of C is

 . Therefore , rate of disappearance 

 of A and rate of formation  of B ,

respectively , are -

A(g) → 2B(g) + C(g)
1

2

10− 3mol.L− 1. s− 1

(in mol.L− 1. s− 1) (in mol.L− 1. s− 1)

https://dl.doubtnut.com/l/_hH6FvmwXDmYO
https://dl.doubtnut.com/l/_GR1V97pIhelp


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.5 × 10− 3, 5.0 × 10− 3

2.0 × 10− 3, 4.0 × 10− 3

3.1 × 10− 2, 6.2 × 10− 2

1.0 × 10− 3, 0.5 × 10− 3

44. In the reaction, 

 

So ,  is -

A. 

B. 

C. 

D. 

A + 3B → 2C, = 2 × 10− 4mol.L− 1. s− 1
d[C]

dt

(in mol.L− 1. s− 1)
−d[B]

dt

1.74 × 10− 4

6.60 × 10− 5

3.19 × 10− 4

3.00 × 10− 4

https://dl.doubtnut.com/l/_GR1V97pIhelp
https://dl.doubtnut.com/l/_PeL2uuiEWf9C


Answer: D

Watch Video Solution

45. A reaction ,  products , is first order. If takes 40min for its

concentration to drop from 0.1 (M) to  .What would the

concentration of X be , when the rate of the reaction is

 -

A. 0.05 (M)

B. 0.04(M)

C. 0.01(M)

D. 0.025 (M)

Answer: C

Watch Video Solution

X →

5 × 10− 3(M)

7.5 × 10− 4(M)min− 1

https://dl.doubtnut.com/l/_PeL2uuiEWf9C
https://dl.doubtnut.com/l/_XO37QzsasSJu


Mcq Hotspot More Than One Correct Type

1. Factors which affect rate constant of a reaction are -

A. concentration of reactants

B. temperature

C. concentration of products

D. catalyst

Answer: B::D

Watch Video Solution

2. The rate constants of some reactions are given below : 

(i)  

(ii)  

(iii)  

k = 1.2 × 10− 3dm3. mol − 1. s− 1

k = 5.2 × 10− 2atm3. s− 1

k = 3.2 × 10− 3dm3 / 2. mol − 1 / 2. s− 1

https://dl.doubtnut.com/l/_2e0ZcUICRvYh
https://dl.doubtnut.com/l/_gSLXUCUrv0UU


(iv)  

Reactions with the same overall order are -

A. (i)

B. (ii)

C. (iii)

D. (iv)

Answer: B::D

Watch Video Solution

k = 4.5 × 10− 3dm6. mol − 2. s− 1

3. The experimental rate equation for the reaction,

 . Which of

the following comments are correct regarding this reaction -

A. overall order of the reaction 

B. this is an elementary reaction

C. the reaction occurs in several elementary steps

CO(g) + Cl2(g) → COCl2(g)  is , rate = k[CO][Cl2]3 / 2

=
5

2

https://dl.doubtnut.com/l/_gSLXUCUrv0UU
https://dl.doubtnut.com/l/_Rb4iOt93dRos


D. molecularity of the reaction is 2

Answer: A::C

Watch Video Solution

4.  Products . In the reaction , initial concentrations of the

reactants A and B are x and y  respectively and the initial

reaction -rate is  . If x is doubled while y is held constant , then reaction

-rate becomes  .If y is made four times its initial value while x is held

constant. then reaction -rate becomes  . Which of the comments

about this reaction -are correct-

A. overall order of the reaction 

B. this is an elementary reaction

C. order of the reaction with respect to A = 

D. order of the reaction with respect to B 

Answer: A::D

aA + bB →

mol. L− 1

r0

2r0

2r0

=
3

2

1

2

=
1

2

https://dl.doubtnut.com/l/_Rb4iOt93dRos
https://dl.doubtnut.com/l/_aK4hUgZ5tMTk


Watch Video Solution

5. Which of the following comments are incorrect-

A. in a zero order reaction , concentration of reactant decrease

exponentially.

B. time required for completion of a zero order reaction is twice the

value of the half-life of the reaction

C. at a fixed temperature , in a first order reaction , time required for

conversion of 3/4 th of the reactant

D. at a temperature of TK , the activation energy of a reaction is

 . The rate constant and frequency factor of the

reaction have the same value.

Answer: A::C::D

Watch Video Solution

RT J.mol − 1

https://dl.doubtnut.com/l/_aK4hUgZ5tMTk
https://dl.doubtnut.com/l/_dUHdpbIxbucN


6. At  , the activation energies for a reaction in absence and

presence of a catalyst are  , respectively . For

the reaction , the reaction -rate and enthalpy change in absence of

catalyst are  , respectively . which of

the following would be true regarding the reaction when it is carried out

in presence of a catalyst -

A. reaction -rate 

B. reaction -rate 

C. change in enthalpy 

D. change in enthalpy 

Answer: B::C

View Text Solution

25∘C

Ea and (Ea − 2)kcal.mol − 1

rmol.L− 1. s− 1 and ΔHkcal.mol − 1

= 14 × rmol − 1. L. s− 1

= 28 × rmol − 1. L. s− 1

= ΔHkcal.mol − 1

= kcal.mol − 1ΔH

2

7. In acidic medium , hydrolysis of  occurs according to

the reaction given below : 

CH3COOC2H5

https://dl.doubtnut.com/l/_1zR789ieNDdh
https://dl.doubtnut.com/l/_KHXUk8XxL8vS


 

In the reaction mixture, if  , then which of

the following quantities would be true for the reaction -

A. molecularity = 2

B. overall order = 2

C. molecularity = 1

D. overall order = 1

Answer: A::D

Watch Video Solution

CH3COOC2H5(aq) + H2O(l)
H +
−−→ CH3COOH(aq) + C2H5OH(aq)

[H2O] > > [CH3COOC2H5]

8. For the reaction , , the value of the rate constant (k) is found to

vary with temperature according to the equation given below : 

 

If the pre-exponential factor and activation energy for the reaction are A

and  , respectively, then -

A → P

logk = + 0.6
2000

T

Ea

https://dl.doubtnut.com/l/_KHXUk8XxL8vS
https://dl.doubtnut.com/l/_8TdytP6IXREQ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A = 1.0 × 106s− 1

A = 6.0s− 1

Ea = 38.3kJ.mol − 1

Ea = 9.2kJ.mol − 1

9. Which of the following relations are not true -

A.  , for a zero order reaction

B.  , for a first order reaction

C.  , for a second order reaction

D.  ,for a first order reaction

Answer: C::D

Watch Video Solution

t1 / 2 =
[A]0

2K

t1 / 2 =
0.693

k

t1 / 2 =
1

2k[A]0

t1 / 2 =
2.303

k[A]0

https://dl.doubtnut.com/l/_8TdytP6IXREQ
https://dl.doubtnut.com/l/_EBex5rgV6qst


10. In case of first order reaction -

A. extent of reaction of the reactant is given by 

B. Graph obtained by plotting reciprocal of the concentration of

reactant against time is a straight line.

C. time required for 75% completion of the reaction is thrice the value

of 

D. Pre-exponential factor in Arrhenius equation has an unit of

Answer: A::D

Watch Video Solution

(1 − e−kt)

t1 / 2

(time) − 1

11. Which of the following comments are true -

https://dl.doubtnut.com/l/_EBex5rgV6qst
https://dl.doubtnut.com/l/_rnlse9ulqgL2
https://dl.doubtnut.com/l/_6IDabzT7Sqed


A. for a complex reaction , the fastest step is the rate- determining

step

B. for most reactions , a rise in temperature by  leads to almost

a 2 fold increase in the rate of reaction

C. in a reaction , collisions among reactant molecules with energy

greater than threshold energy lead to product formation

D. for a zero order reaction , half-life is directly proportional to the

initial concentration of reactant

Answer: B::D

Watch Video Solution

10∘C

12. For the reaction ,  the rate law is :

Rate = k [RCl] . In the reaction -

A. rate becomes twice , when [NaOH] is made twice

RCl + NaOH → ROH + NaCl

https://dl.doubtnut.com/l/_6IDabzT7Sqed
https://dl.doubtnut.com/l/_21uNzY1AMJyt


B. rate becomes half, when [RCl] is halved

C. rate increases with rise in temperature

D. rate does not depend on temperature

Answer: B::C

Watch Video Solution

13. Which of the following graphs are the correct representations for the

concerned reactions -

A. 

B. 

C. 

https://dl.doubtnut.com/l/_21uNzY1AMJyt
https://dl.doubtnut.com/l/_EUZYXfDkLlgO


D. 

Answer: C::D

Watch Video Solution

14. The rate law for the reaction involving  in acid

medium is : 

 

Which of the following comments regarding the reaction are ture -

A. rate does not depend on the concentration of acid

B. rate change with the variation of pH of the solution

C. doubling  makes quadruples the rate

D. it is a pseudo first order reaction

Answer: A::B::C

BrO−
3 and Br−

− = k[BrO−
3
][Br− ][H + ]

2d[BrO−
3 ]

dt

[H + ]

https://dl.doubtnut.com/l/_EUZYXfDkLlgO
https://dl.doubtnut.com/l/_Yr62SqvijdVY


View Text Solution

15. Which of the following statements with regard to the role of a catalyst

in a reaction are not true -

A. it changes the value of 

B. it decreases the activation energy for both forward and reverse

reactions to the same extent

C. it causes the reaction to follow a reaction path involving high

activation energy

D. average kinetic energy of the reactant molecules increases in its

presence

Answer: A::C::D

Watch Video Solution

ΔH

https://dl.doubtnut.com/l/_Yr62SqvijdVY
https://dl.doubtnut.com/l/_v9BGhN8tdfHP


16. The correct relations for a first order reaction are -

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

k = In( )
1

t

C0

Ct

t = log( )
2.303

t

a

a − x

[A]0 = [A] −kt
e

t1 / 2 =
In2

k

17. The correct forms of Arrhenius equation are -

A. 

B. 

C. 

D. 

In( ) =
A

k

Ea

RT

=
dInk

dt

Ea

RT 2

InA = Ink +
Ea

2.303RT

log( − ) =
Ea

RT

k

A

https://dl.doubtnut.com/l/_ZNA8hrfWD4M4
https://dl.doubtnut.com/l/_7QhKuqwM1uHa


Exercise Very Short Answer Type Questions

Answer: A::B

Watch Video Solution

18. Which of the following correct comments about a zero order reaction

are -

A. unit of rate constant : 

B. rate of the reaction does not depend on the concentration of

reactant

C. half-life of the reaction depends on the concentration of reactant

D. rate of the reaction does not depend on temperature

Answer: A::B::C

Watch Video Solution

mol.L− 1. s− 1

https://dl.doubtnut.com/l/_7QhKuqwM1uHa
https://dl.doubtnut.com/l/_dggH1GpRGjir


1. Give two examples each of very fast and very slow reactions.

Watch Video Solution

2. For a general reaction ,  Write the relation between the rate

of disappearance of A and the of formation of C.

Watch Video Solution

2A → 3C

3. Write the units of reaction-rate for reactions occurring in solutions and

in gaseous medium.

Watch Video Solution

4. What do you mean by rate law?

Watch Video Solution

https://dl.doubtnut.com/l/_DjBxWuMOaWft
https://dl.doubtnut.com/l/_uYZte8Mzr0Sa
https://dl.doubtnut.com/l/_jCgMmGaKuw6v
https://dl.doubtnut.com/l/_drKUxEtJiasz
https://dl.doubtnut.com/l/_yseXV5zI9Dzh


5. Are the rate equations obtained from law of mass action always equal

to those obtained experimentally? If not, then for what type of reactions

are they equal?

View Text Solution

6. What will be the unit of rate constant of 'n th' order reaction if the

concentration of reactant is expressed as  and time is

expressed as second.

Watch Video Solution

mol.dm − 3

7. For the reaction  the order with respect to A is 2 and with

respect to B is  Write the rate equation of the reaction. Determine its

overall order.

Watch Video Solution

A + B → C

1

2

https://dl.doubtnut.com/l/_yseXV5zI9Dzh
https://dl.doubtnut.com/l/_zNoRTGONPpQ6
https://dl.doubtnut.com/l/_3McOtFhQDFl8
https://dl.doubtnut.com/l/_nQkhta18w8pU


8.  , on doubling the concentration of 'A , the rate of the

reaction doubles. However on doubling the concentration of B , the rate

of the reaction remains unaltered. Write the rate law of the reaction.

Watch Video Solution

A + B → C

9. For the reaction,  express the rate of the

reaction with respect to the reactants and the product formed.

Watch Video Solution

N2(g) + 3H2(g) → 2NH3(g)

10.  Product, The experimental rate law of the give reaction

is: rate  If concentration of A is halved and B is doubled, then

what will be the effect on rate constant ?

Watch Video Solution

aA + bB →

= k[A]2[B]

https://dl.doubtnut.com/l/_nQkhta18w8pU
https://dl.doubtnut.com/l/_0XmK85Lxvyjm
https://dl.doubtnut.com/l/_AEk7jVMZXrYP


11. The unit of rate constant of a reaction is  .

Determine the order of the reaction.

Watch Video Solution

(mol) − 1 / 2. (dm)3 / 2. s− 1

12.  at a specific temperature, the rate constant of the reaction is 

 If the concentration of A is halved, what will be

the rate of the reaction?

Watch Video Solution

A → B

2.8 × 10− 3mol − 1. L. s− 1

13. For a zero order reaction, the initial concentration of the reactant

 and after time 't' from the initiation of the reaction, the

concentration =[A] . What will be the nature of the graph of '[A]' vs 't,

Watch Video Solution

= [A]0

https://dl.doubtnut.com/l/_tRuqufJf8eTe
https://dl.doubtnut.com/l/_oUVyzKPU44k9
https://dl.doubtnut.com/l/_TyZhe0FrQAb3


14. What is slope of the graph of log[A] vs t for a first order reaction,

where [A] is the concentration of reactant at any time t during the

reaction.

Watch Video Solution

15. Plot of rate of a reaction against concentration of reactant gives a

straight line parallel to the axis of concentration . What is the order of

the reaction >

Watch Video Solution

16. What do you mean by temperature coefficient?

Watch Video Solution

https://dl.doubtnut.com/l/_pCvBY4F3XfYU
https://dl.doubtnut.com/l/_AfptrdsDANtQ
https://dl.doubtnut.com/l/_AGcSlfzBKfnv


Exercise Fill In The Blanks

17. Two first order reactions have same frequency factor but different

activation energies. At a certain temperature, the rate constant of which

reaction is more?

Watch Video Solution

18. If the change in enthalpy of a reaction in absence of a catalyst is

 what will be the change in enthalpy of the reaction in the

presence of a catalyst?

Watch Video Solution

xkJ.mol − 1

19. The  of a reversible reaction in negative. Among the forward and

the backward reactions, which will have a higher activation energy?

Watch Video Solution

ΔH

https://dl.doubtnut.com/l/_r9SXpgp8hnRg
https://dl.doubtnut.com/l/_pAxZ7PnJoUny
https://dl.doubtnut.com/l/_sCdmyDcN0ucz


1. The rate of a reaction is directly proportional to the ………….

Watch Video Solution

2. Hydrolysis of ethyl acetate in ......... medium is a ........ order reaction.

Watch Video Solution

3.  , The rate of this reaction with respect to 

………...

Watch Video Solution

SO3 → SO2 + O2

1

2
O2

4.  The relation between the rate of disappearance of A and

the of production of B is .........

Watch Video Solution

A → 2B
1

2

https://dl.doubtnut.com/l/_wNRc13Qhhjcp
https://dl.doubtnut.com/l/_dj9mjLHa0UMs
https://dl.doubtnut.com/l/_o6jB0j7ltxx6
https://dl.doubtnut.com/l/_uIk342CYAmQM


5. Plot of rate of reaction against the concentration of the reactant gives

a straight line passing through the origin. The order of the reaction is

...........

Watch Video Solution

6.  , For this reaction .........  rate of

disappearance of  = ……………..  rate of production of 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

N2(g) + 3H2(g) → 2NH3(g) ×

H2 × NH3

,
1

3

1

2

,
1

3

1

4

,
1

6

1

2

,
1

3

1

3

https://dl.doubtnut.com/l/_EfRhUPJashYN
https://dl.doubtnut.com/l/_RFnLH28JePPW


7. The rate constant a reaction at a given temperature is the rate of

reaction when the molar concentration of each reactant is ..........

Watch Video Solution

8. Arrhenius equation is,  .k = A if the value of T is .........

Watch Video Solution

k = A. e−Ea /RT

9. The coefficient of temperature of a reaction is 2. If the temperature is

raised by  , the rate of reaction increase by ......... times.

Watch Video Solution

20∘

10. The activation energy of the forward reaction of a reversible

exothermic reaction is  and the activation energy of the

backward reaction is  The heat of this reaction is ..........

50kcalmol − 1

80kcal.mol − 1

https://dl.doubtnut.com/l/_PD7M8PpGXlRr
https://dl.doubtnut.com/l/_3vcQWjuTRRnu
https://dl.doubtnut.com/l/_YXjf6buZpuLB
https://dl.doubtnut.com/l/_gAjBhGMA7sak


Watch Video Solution

11. The half-life  was determined for a reaction at various initial

concentrations of the reaction (a). It was observed that, the value of

 remained constant all through the reaction. The order of the

reaction is...........

Watch Video Solution

(t1 / 2)

(a × t1 / 2)

12. The half-life  of a first order reaction= 25min. After 50min, .........

Part of the reaction will be left.

Watch Video Solution

(t1 / 2)

13. The order of a reaction is  If concentration is expressed in mol...

and time in  and in 's' , then the unit of rate constant of the

reaction would be ………….

Watch Video Solution

.
3

2

mol.L− 1

https://dl.doubtnut.com/l/_gAjBhGMA7sak
https://dl.doubtnut.com/l/_uEqEhXLH6XFA
https://dl.doubtnut.com/l/_H8wfMGUuDhBI
https://dl.doubtnut.com/l/_2AOEBmrJePqR


14.  , This reaction is an elementary reaction. The

order and molecularity of this reaction are ........ and …..... respectively.

Watch Video Solution

2A + B → 3C + D

15.  Product. If the order of the reaction with respect to A is

1 and with respect to D is 2, then the rate law of the reaction is............

Watch Video Solution

2A + 3D →

16. The minimum energy that the reactant molecules acquire to get

activated and form products is known as........

Watch Video Solution

https://dl.doubtnut.com/l/_2AOEBmrJePqR
https://dl.doubtnut.com/l/_8v9cGd54GC6T
https://dl.doubtnut.com/l/_U0Yzl3af43Bi
https://dl.doubtnut.com/l/_MIMcykXlvITE


17. If activation energy of a reaction is higher than its reaction- rate would

be ........ and if activation energy of a reaction is lower its reaction-rate

would be ……….

Watch Video Solution

18. According to Arrhenius equation, the slope of the plot of logk against

1/T is .........

Watch Video Solution

19. To make effective collisions the barriers that the reacting species

should overcome are.........and............

Watch Video Solution

https://dl.doubtnut.com/l/_I8DhFo0UXNZm
https://dl.doubtnut.com/l/_ORfFoPJRT1yf
https://dl.doubtnut.com/l/_MtrwAGpmrvVf


Exercise Short Answer Type Questions

20. If the units of reaction-rate and rate constant of a reaction are equal.

the order of the reaction is .........

Watch Video Solution

21. The reaction with molecularity greater than...........do not exist.

Watch Video Solution

22. Plot of  against different initial concentration given a straight line

parallel to the concentration axis. The order of the reaction is..........

Watch Video Solution

t1 / 2

https://dl.doubtnut.com/l/_z47vGj3lGOUT
https://dl.doubtnut.com/l/_0BGN7w4kIkty
https://dl.doubtnut.com/l/_rjIaOH91ndSd


1. What do you mean by average rate and instantaneous rate of a

reaction ? Give their mathematical expression.

Watch Video Solution

2. "Average rate of reaction does not give the true picture of the reaction -

rate." Explain.

Watch Video Solution

3.  , In this reaction, if the rate of formation

of  , what will be the of disappearance of

 ?

Watch Video Solution

2H2(g) + O2(g) → 2H2O(g)

2H2O(g)  is  xmol.L− 1. s− 1

H2(g) and O2(g)

https://dl.doubtnut.com/l/_qs6gxqUsc8K6
https://dl.doubtnut.com/l/_EDrYleYzEDW0
https://dl.doubtnut.com/l/_7dhypAoCOza8


4. For the reaction ,  , the order with respect to each

of A and B is 1 . Write the differential rate equation for the reaction.

Watch Video Solution

A + 2B → 3C + 4D

5. The rate at which a piece of coal burns is much slower than the rate of

burning of powdered coal of equal weight. Explain.

Watch Video Solution

6.  Product , For this reaction : (a) rate of reaction

becomes half when concentration of A is doubled. (b) rate of reaction

remains the same when concentration of B is doubled. (c) the rate of

reaction becomes eight times when concentration of C is doubled.

Determine the overall order of the reaction .

Watch Video Solution

xA + yB + zC →

https://dl.doubtnut.com/l/_NS5dp343THYG
https://dl.doubtnut.com/l/_awW74E9pYhn4
https://dl.doubtnut.com/l/_jsses4yMGcdU
https://dl.doubtnut.com/l/_cUmf9oHYWWUr


7.  Product . The rate of this reaction is , rate =k[A][B] . How will

you convert it into a pseudo unimolecular reaction ?

Watch Video Solution

A + B →

8. There are almost no elementary reactions with molecularity greater

than three . Explain.

Watch Video Solution

9. The overall rate of the reaction does not remain the same throughout ,

the course of a chemical reaction . Explain.

Watch Video Solution

10. Give an example of a reaction whose rate does not depend on the

concentration of reactant during the course of the reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_cUmf9oHYWWUr
https://dl.doubtnut.com/l/_Prr5BM4INP9R
https://dl.doubtnut.com/l/_viumV9n9YIAL
https://dl.doubtnut.com/l/_mLNjFPlK9DEA


11.  , Rate of this reaction is expressed by  .

What is the significance of (-) sign and (+) sign in this case ?

Watch Video Solution

A → B −  or  +
d[A]

dt

d[B]

dt

12. The rate law of reaction is given by: rate  . In which of the

following cases will the rate of the reaction be the highest ? (a) Volume of

the reaction mixture = 1L, number of moles A = 2 and B = 1 (b) Volume of

the reaction mixture = 500mL, number of moles of A = 2 and B = 1.

Watch Video Solution

= k[A][B]2

13. "The instantaneous reaction -rate indicates actual rate"- Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_mLNjFPlK9DEA
https://dl.doubtnut.com/l/_QeFxSTg4URyT
https://dl.doubtnut.com/l/_w5NTDUQfo8Ca
https://dl.doubtnut.com/l/_HyVMnaj2hMog


14. Among 'order' and 'molecularity' which one is obtained experimentally

? For what type of reactions , the order can be determined from the

stoichiometric coefficients of the reactants and products of a balanced

chemical reaction ?

Watch Video Solution

15. The order and molecularity of an elementary reaction are the same -

explain.

Watch Video Solution

16. The term 'order' is not applicable for all kinds of reactions -explain with

example.

Watch Video Solution

https://dl.doubtnut.com/l/_7puLpmJXD8yW
https://dl.doubtnut.com/l/_lwcbvUgEmoyT
https://dl.doubtnut.com/l/_ApqHmLb2KFJH


17. Will the molecularity of a zero order reaction be zero? Explain.

Watch Video Solution

18. Why is the term 'molecularity ' not applicable for complex reactions ?

Watch Video Solution

19. Show that the unit of a rate constant depends on the unit of time and

the overall of the reaction.

Watch Video Solution

20. Why is rate constant of a reaction called specific reaction-rate ?

Watch Video Solution

https://dl.doubtnut.com/l/_kxZmsfBXlG2B
https://dl.doubtnut.com/l/_vRVSbZ5fyWbY
https://dl.doubtnut.com/l/_7GzghbOP2WfM
https://dl.doubtnut.com/l/_BvT26gvx5qbu


21. Define activation energy . What is threshold energy ?

Watch Video Solution

22. "Lower the activation energy , higher is the rate of a chemical reaction

and vice-versa" -explain.

Watch Video Solution

23. If  , determine the value of rate constant according to the

Arrhenius equation ?

Watch Video Solution

T → ∞

24. What will be the effect on the rate constant of a reaction having zero

activation energy ?

Watch Video Solution

https://dl.doubtnut.com/l/_0IOcVamCjJCf
https://dl.doubtnut.com/l/_1u1NWSxner1T
https://dl.doubtnut.com/l/_af9NuNfxcUrj
https://dl.doubtnut.com/l/_2hGTIRasI2fK


25. The order of a reaction is '1' and hence its molecularity is 1. Justify the

statement .

Watch Video Solution

26.  This is an elementary reaction. Write the

rate law of the reaction.

Watch Video Solution

NO + O3 → NO2 + O2,

27. Plot a graph of concentration of a reactant at time t, [ (a-x)] against

time for a first order reaction .Here a = initial concentration of the

reactant an x = change in concentration of the reactant at any time 1

during the reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_2hGTIRasI2fK
https://dl.doubtnut.com/l/_7bn96ldlU2wN
https://dl.doubtnut.com/l/_sm0rJi6hzadm
https://dl.doubtnut.com/l/_xESOJ7bv1cal
https://dl.doubtnut.com/l/_eP32uMvEGrvu


28. plot a graph of reaction -rate vs concentration of the reactant for a

fist order reaction.

Watch Video Solution

29. Show that the time required to complete a part of first order reaction

does not depend on the initial concentration of the reactants.

Watch Video Solution

30. What do you mean by the statement 'the rate constant of the first

order reaction is 

Watch Video Solution

0.02s− 1

31. Show that ,  of a first order reaction is twice the value of  of

that reaction.

Watch Video Solution

t3 / 4 t1 / 2

https://dl.doubtnut.com/l/_eP32uMvEGrvu
https://dl.doubtnut.com/l/_Bn03jOQbbTdb
https://dl.doubtnut.com/l/_zuy1zuBTy7O7
https://dl.doubtnut.com/l/_InTVhczmZhsY


32. Hydrolysis of cane sugar in acidic medium is a pseudo first order

reaction - explain.

Watch Video Solution

33. Hydrolysis of ethyl acetate in acidic solution is a pseudo first order

reaction -explain.

Watch Video Solution

34. All the collisions among reactant molecules are not effective to bring

in a change " - Justify the statement .

Watch Video Solution

35. How is the rate of a reaction affected by the presence of catalyst ?

https://dl.doubtnut.com/l/_InTVhczmZhsY
https://dl.doubtnut.com/l/_CaK5mkWTTL4l
https://dl.doubtnut.com/l/_MAB0UXnfFEuc
https://dl.doubtnut.com/l/_LfKinRoofxeZ
https://dl.doubtnut.com/l/_XGomvSOKFN1T


Exercise Numerical Problems

Watch Video Solution

36. What do you mean by effective collisions ? What barriers should the

reacting species overcome to make such collisions.

Watch Video Solution

1.  , in this reaction, concentration of B increases to 

 after 10s from the start of the reaction . Calculate :

rate of formation of B

Watch Video Solution

2A → 4B + D

2 × 10− 3mol.L− 1

2.  , in this reaction, concentration of B increases to 

 after 10s from the start of the reaction . Calculate :

rate of disappearance of A.

2A → 4B + D

2 × 10− 3mol.L− 1

https://dl.doubtnut.com/l/_XGomvSOKFN1T
https://dl.doubtnut.com/l/_NswILOM64zxx
https://dl.doubtnut.com/l/_Hrpm4QxOAjEq
https://dl.doubtnut.com/l/_0hZLFeb32iwH


Watch Video Solution

3.  , The above reaction is completed in a

closed vessel . It is observed that the concentration of  is increased

by  in 5 second . Calculate 

the rate of reaction

Watch Video Solution

2N2O5 → 4NO2(g) + O2(g)

NO2

4 × 10− 2mol.L− 1

4.  , The above reaction is completed in a

closed vessel . It is observed that the concentration of  is increased

by  in 5 second . Calculate 

the rate of disappearance of 

Watch Video Solution

2N2O5 → 4NO2(g) + O2(g)

NO2

4 × 10− 2mol.L− 1

N2O5

5.  , The above reaction is completed in a

closed vessel . It is observed that the concentration of  is increased

2N2O5 → 4NO2(g) + O2(g)

NO2

https://dl.doubtnut.com/l/_0hZLFeb32iwH
https://dl.doubtnut.com/l/_SfFIoq1rvYzh
https://dl.doubtnut.com/l/_trERNid5wBfI
https://dl.doubtnut.com/l/_vtqiNZxlNbIi


by  in 5 second . Calculate 

the rate of formation of 

Watch Video Solution

4 × 10− 2mol.L− 1

O2

6.  , the concentration of  falls from

 in 5min . What is the average rate of

reaction ? Calculate the rate of formation of  .

Watch Video Solution

Cl2 + 2I − → 2Cl− + I2 I −

0.35mol.L− 1  to 0.25mol.L− 1

I2

7.  , Calculate the rate law and rate constant of the

reaction by using the following experimentally obtained data : 

View Text Solution

A + B → C + D

https://dl.doubtnut.com/l/_vtqiNZxlNbIi
https://dl.doubtnut.com/l/_afgECHKUXsE8
https://dl.doubtnut.com/l/_rCcT7Tz0c9bP


8. For the reaction ,

Find rate of disappearance of 

Watch Video Solution

N2(g) + 3H2(g) → 2NH3(g), = 2 × 10− 4mol.L− 1. s− 11

2

d[NH3]

dt

N2&H2

9. For the reaction ,  the

concentration of NO increases to  in 5s. Calculate 

the rate of the reaction during that period of time

Watch Video Solution

4NH3(g) + 5O2(g) → 4NO(g) + 6H2O(g)

0.18mol.L− 1

10. For the reaction ,  the

concentration of NO increases to  in 5s. Calculate 

rate of formation of water

Watch Video Solution

4NH3(g) + 5O2(g) → 4NO(g) + 6H2O(g)

0.18mol.L− 1

https://dl.doubtnut.com/l/_TIPg1oTW2eVq
https://dl.doubtnut.com/l/_WDBQP9aTEJzW
https://dl.doubtnut.com/l/_U8tMpM3N8XHl
https://dl.doubtnut.com/l/_nXZgWWhe7JZH


11. For the reaction ,  the

concentration of NO increases to  in 5s. Calculate 

rate of disappearance of 

Watch Video Solution

4NH3(g) + 5O2(g) → 4NO(g) + 6H2O(g)

0.18mol.L− 1

NH3

12.  , Fill up the blanks writing the order of reaction with

respect to  , in the following table. 

View Text Solution

A2 + B2 → 2AB

A2  to B2

13. For the reaction  product , (a) the rate of reaction doubles

on doubling the concentration of A. (b) the rate of reaction increases by

four times on doubling the concentration of B. Determine the overall

order of the reaction ?

Watch Video Solution

A + B →

https://dl.doubtnut.com/l/_nXZgWWhe7JZH
https://dl.doubtnut.com/l/_PGyA78z6epYP
https://dl.doubtnut.com/l/_v0TxtGIeCeCV
https://dl.doubtnut.com/l/_TFg4IuCI0TTw


14. For the reaction  , it is found that rate of reaction

doubles when the concentration of B is doubled and increases by 8 times

on doubling the concentration of both A and B . Write the rate equation

of the reaction.

Watch Video Solution

A + B → C + D

15. Half - life of a first order reaction is 15 min . Calculate rate constant of

the reaction and the time required to complete 80% of the reaction. If

the initial concentration of the reactant is doubled , how long will it take

to reach 50% completion ? Give reason.

Watch Video Solution

16. 25% of a first order reaction is completed in 30 min . Find the time

required for completion of 50% of the reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_TFg4IuCI0TTw
https://dl.doubtnut.com/l/_vzy7SpV8LS2K
https://dl.doubtnut.com/l/_5cKM2TVEwG6r


17. A first order reaction takes one hour for 50% completion How long will

it take to reach 90% completion ?

Watch Video Solution

18. The half -life of a first order reaction  is 10 min . What fraction

of the reactant will be left behind after 1 h ?

Watch Video Solution

A → B

19. In a first order reaction , the amount of reactant decomposed in the

first 1 min is 1 % of its initial amount. What percent of the reactant will

remain undecomposed after 1 hour from the start of the reaction ?

Watch Video Solution

https://dl.doubtnut.com/l/_ENbHQ8KpqB4L
https://dl.doubtnut.com/l/_4GkL43dnDGk5
https://dl.doubtnut.com/l/_AH5PMFoQl1kJ


20. The half -life of a first order reaction is 40min . Calculate the time

taken by the reaction to reach 78% of completion . If the initial

concentration of the reactant is doubled , how long will it take to reach

50% completion . Justify your answer.

Watch Video Solution

21. The following data are obtained for the decomposition of

 : 

 

Calculate the order , rate constant and half -life of the reaction.

Watch Video Solution

H2O2   at 25∘C

Time (min) 0 10 20 30

%decomposed 0 37 60 75

22. If decomposition of  is a first order reaction , how long would it

take to complete one- third of the decomposition ? The rate constant of

this decomposition reaction is .

W t h Vid S l ti

H2O2

3 × 10− 2min− 1

https://dl.doubtnut.com/l/_bwd7GD32DqLt
https://dl.doubtnut.com/l/_aGeE4kPcUFf9
https://dl.doubtnut.com/l/_yQMrOHCoQis8


Watch Video Solution

23. Show that for a first order reaction , the time taken to reach 75% of

completion is about double that required for 50% of completion.

Watch Video Solution

24.  , the following records are obtained : 

 

Show that the reaction follows the rate law of first order reaction .

Watch Video Solution

A → B + C

t(s) 0 900 1800

[A](mol. L− 1) 50.8 19.7 7.62

25. To calculate the rate of decomposition of  in an aqueous

solution , a certain volume of the aqueous solution of  is pipetted

out and titrated against  solution at different interval of time .

Intervals The observations are given below : 

 

H2O2

H2O2

KMnO4

Time(in min) 0 5 10 20

Volume of KMnO4(inML) 46.2 37.1 29.8 19.6

https://dl.doubtnut.com/l/_yQMrOHCoQis8
https://dl.doubtnut.com/l/_jAUnfdWSxNCx
https://dl.doubtnut.com/l/_8nVLIPNoFtL3
https://dl.doubtnut.com/l/_6asu8OQhRzQ5


Show that the decomposition of  in aqueous solution is a first order

reaction and calculate its rate constant .

Watch Video Solution

H2O2

26. The decomposition of ammonium nitrite was studied by placing the

apparatus in a thermostat maintained at a particular temperature .The

volume of  gas collected at different intervals are as follows : 

 

From the above data, prove that the reaction is of the first order.

Watch Video Solution

N2

Time(in min) 10 15 20 25 ∞

Volume of N2(inML) 6.25 9.00 11.40 13.65 35.05

27. The following data were obtained during the first order thermal

decomposition of  at constant volume. 

 

 

Calculate the rate constant of the reaction.

N2O5(g)

2N2O5(g) → 4NO2(g) + O2(g)

Time(in s) 0 52 103 205 309

Total pressure (in mm) 117.04 163.40 197.6 239.4 258.4

https://dl.doubtnut.com/l/_6asu8OQhRzQ5
https://dl.doubtnut.com/l/_Xhz3yVkwkEkG
https://dl.doubtnut.com/l/_sF0aRqezBpaN


Watch Video Solution

28. The following data are obtained of the decomposition of

 

 

Show that the reaction follows the rate law of first order reaction.

Watch Video Solution

N2O4  in  CCl4  at 44∘C

Time (min) 20 30 40 ∞

Volume of O2(ml) 11.40 15.53 18.50 34.75

29. The decomposition of gaseous  to gaseous  at

400K is a first order reaction . After 55 s , the pressure of  falls from

0.062 to 0.044 atm . Calculate 

the rate constant

Watch Video Solution

Cl2O7 Cl2 and O2

Cl2O7

30. The decomposition of gaseous  to gaseous  at

400K is a first order reaction . After 55 s , the pressure of  falls from

Cl2O7 Cl2 and O2

Cl2O7

https://dl.doubtnut.com/l/_sF0aRqezBpaN
https://dl.doubtnut.com/l/_jwoWVvMNC8U1
https://dl.doubtnut.com/l/_HKLvpHVdXTvq
https://dl.doubtnut.com/l/_F81NHanRxeil


0.062 to 0.044 atm . Calculate 

the pressure of  after 100s.

Watch Video Solution

Cl2O7

31. Calculate the Activation Energy  of a reaction that follows the

equation ,  e.

View Text Solution

(Ea)

k = (4.5 × 1011s− 1)

32. The decomposition of  is a first order reaction . The rate

constant of the reaction can be expressed as

 . Calculate the activation energy of the

reaction . At what temperature does the half-life of the reaction become

265min?

Watch Video Solution

H2O2

logk = 14.34 −
1.25 × 104

T

https://dl.doubtnut.com/l/_F81NHanRxeil
https://dl.doubtnut.com/l/_gG8K4Gli0s88
https://dl.doubtnut.com/l/_DRwzuotSC9lz


33. The rate constant of decomposition of B is  .

If the activation energy of the reaction is 80 kJ.mol , at what temperature

will the rate constant of the reaction be  ?

Watch Video Solution

4.8 × 103s− 1  at 15∘C

1.5 × 104s− 1

34. The time taken by a first order reaction to reach 10% completion at

298K is the same as the time taken to reach 30% completion at 308K . If

value of  , calculate the rate constant at 308K.

Watch Video Solution

A = 4 × 1011s− 1

35. Calculate the activation energy of the reaction whose rate constant

for decomposition of

respectively.

Watch Video Solution

N2O5  at 25∘C and 65∘C  are  3.46 × 10− 5 and 4.87 × 10− 3min− 1

https://dl.doubtnut.com/l/_CndJbqEaAv1C
https://dl.doubtnut.com/l/_Tg185NIyn6jK
https://dl.doubtnut.com/l/_P9KOrMqMcOf6


36. The rate constants of a reaction at

respectively. Calculate the frequency factor of the reaction.

Watch Video Solution

35∘C and 65∘C  are 6.65 × 10− 5s− 1 and 2.24 × 10− 3s− 1

37. At  , a first order reaction takes 30min and 10min

respectively to reach 50% completion. Calculate the activation energy . If

 , calculate the activation energy of backward

reaction.

Watch Video Solution

25∘C and 45∘C

ΔH = − 40kJ.mol − 1

https://dl.doubtnut.com/l/_WH9ELrXoE68y
https://dl.doubtnut.com/l/_rdsjpsWe1vCg

