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CHEMICAL KINETICS

Answer The Following Questions

1. De�ne rate of a reacion.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_twfOev4xVjAy


2. Give the unit of rate of reaction.

Watch Video Solution

3. What is average rate of reaction ? Give its

expression in terms of reactants and products.

Watch Video Solution

https://dl.doubtnut.com/l/_twfOev4xVjAy
https://dl.doubtnut.com/l/_4XFr3SRWByLU
https://dl.doubtnut.com/l/_UE3wKvsHyuRX


4. What is instantaneous rate of a reaction ?

Give its expression in terms of reactants and

products.

Watch Video Solution

5. What are the factors which in�uence rate of

a reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_egMtQQWFzIh3
https://dl.doubtnut.com/l/_DTY5Exzp5NUd


6. What is simple collision theory ? Give its

signi�cance.

Watch Video Solution

7. De�ne order of a reaction.

Watch Video Solution

8. What is rate law ?

Watch Video Solution

https://dl.doubtnut.com/l/_CB882WNLkXIP
https://dl.doubtnut.com/l/_2UvIFmAElar1
https://dl.doubtnut.com/l/_O3AcgGyLHm5B


9. Calculate the overall order of a reaction

which has the rate expression. 

(a) Rate =  

(b) Rate   

(c ) Rate   

Rate  = Order = x + y

Watch Video Solution

k[A]1 / 2[B]3 / 2

= k[A]2 / 2[B] − 1

= k[A]1 / 2[B] − 1

= [A]X[B]Y

https://dl.doubtnut.com/l/_O3AcgGyLHm5B
https://dl.doubtnut.com/l/_UGqTKFihJb2p


10. A reaction is �rst order with respect to the

reactant A and Second roder with respect to

the reactant B in a reaction. 

 Product.  

(i) Write the di�erential rate equation. 

(ii) How is rate of reaction a�ected on

increasing the concentration of B by 2 times.

Watch Video Solution

A + B →

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


11. A reaction is second order with respect to a

reactant. How is the rate of reaction a�ected if

the concentration of the reactant is 

(i) Doubled 

(ii) reduced to half ?

Watch Video Solution

12. A reaction is �rst order in A and second

order in B. 

(i) Write the di�erential rate equation. 

https://dl.doubtnut.com/l/_6PfBkWLWovZY
https://dl.doubtnut.com/l/_vpVJrLDzjGVf


(ii) How is rate a�ected on increasing the

concentration of B three times ? 

(iii) How is rate a�ected when the

concentration of both A and B are doubled ?

Watch Video Solution

13. Show that the rate of �rst order reaction is

doubled when concentration of the reactant is

doubled.

Watch Video Solution

https://dl.doubtnut.com/l/_vpVJrLDzjGVf
https://dl.doubtnut.com/l/_nk6tcwKemAIY
https://dl.doubtnut.com/l/_WSEZT32Z1P51


14. What is zero order reaction ? Give two

examples.

Watch Video Solution

15. Give an example for zero order reaction.

Watch Video Solution

16. Rate . By how many times

does the rate of reaction change when the

= k[NO]2[O2]1

https://dl.doubtnut.com/l/_WSEZT32Z1P51
https://dl.doubtnut.com/l/_nzGastXCiyhy
https://dl.doubtnut.com/l/_zETeku1QSErs


volume of the reaction vessel is reduced to

 of its original volume ? Will ther he any

change in the order of the reaction.

Watch Video Solution

1/3rd

17. What is �rst order reaction ? Give two

examples.

Watch Video Solution

https://dl.doubtnut.com/l/_zETeku1QSErs
https://dl.doubtnut.com/l/_EvkrbQqDJV9H


18. What is second order reaction ? Give two

examples.

Watch Video Solution

19. Give the unit for zero order �rst order and

second order rate constants.

Watch Video Solution

https://dl.doubtnut.com/l/_T5CEhYXCytdN
https://dl.doubtnut.com/l/_25BXQXOZ70DA


20. Unit of rate constant of a reaction is same

as the unit of rate of reaction. What is the

order of the reaction.

Watch Video Solution

21. Identify the reaction order from each of the

following rate constants. 

(i)  

(ii) 

Watch Video Solution

k = 2.3 × 10− 3Lmol− 1s− 1

k = 3 × 10− 1s− 1

https://dl.doubtnut.com/l/_LQPQHRkS3jPT
https://dl.doubtnut.com/l/_9Uo1beK32O4o


22. Rate constant of a reaction is

. What is the

order of the reaction.

A. 0

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

k = 3.14 × 10− 4molL− 1s− 1

https://dl.doubtnut.com/l/_9Uo1beK32O4o
https://dl.doubtnut.com/l/_xrFv4pR2x89t


23. What is psuedo �rst order reaction ? Give

example.

Watch Video Solution

24. What is molecularity of a reaction ?

Watch Video Solution

https://dl.doubtnut.com/l/_xrFv4pR2x89t
https://dl.doubtnut.com/l/_fI2CTGmlhgKs
https://dl.doubtnut.com/l/_h3yMTfGtlJns


25. Write the molecularity for the reaction

Watch Video Solution

2HI ⇔ H2 + I2

26. What is unimolecular reaction ? Give an

example.

Watch Video Solution

https://dl.doubtnut.com/l/_jxF3jvLJIq1B
https://dl.doubtnut.com/l/_m63foiOZdoGW


27. What is bimolecular reaction ? Give an

example.

Watch Video Solution

28. What is ter molecular reaction ? Give an

example.

Watch Video Solution

https://dl.doubtnut.com/l/_j6VPe66aI5wy
https://dl.doubtnut.com/l/_1hjvNkApCydv


29. Give four di�erences between order and

molecularity of a reaction.

Watch Video Solution

30. Derive an integrated rate equation for rate

constant of a zero order reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_639r97cwPi3o
https://dl.doubtnut.com/l/_iYnZFJ7M7oBb


31. Derive the integrated rate equation for rate

constant of a zero reaction.

Watch Video Solution

32. From the following graph, identify order of

reaction and mention the unit of its rate

constant. 

https://dl.doubtnut.com/l/_lIiKBER9J0Im
https://dl.doubtnut.com/l/_9s8wiS5nm2hX


Watch Video Solution

33. What is half life period of a reaction ? Show

that half period for a zero order reaction is

directly proportional to initial concentration.

Watch Video Solution

34. How many times does the  of zero

order reaction increases if the initial

concentration of the reactant is doubled ?

t1 / 2

https://dl.doubtnut.com/l/_9s8wiS5nm2hX
https://dl.doubtnut.com/l/_ZFvExwdJmUrm
https://dl.doubtnut.com/l/_L8lqESnsi27Z


Watch Video Solution

35. In a zero order reaction, the time taken to

reduce the concentration of reactant from

50% to 25% is 30 minutes. What is the time

required to reduce the concentration from

25% to 12.5%?

Watch Video Solution

36. What is half life period of a reaction ? Show

that half of a �rst order reaction is

https://dl.doubtnut.com/l/_L8lqESnsi27Z
https://dl.doubtnut.com/l/_Ya3p0iQgM0mj
https://dl.doubtnut.com/l/_9aigIWBwpvkr


independent of initial concentration.

Watch Video Solution

37. What happens to the half life period of a

�rst order reaction if the concentration of the

reactants is increased ?

Watch Video Solution

38. A reaction completes 50% in 2 hours and

75% in 4 hours. What is the order of the

https://dl.doubtnut.com/l/_9aigIWBwpvkr
https://dl.doubtnut.com/l/_SGONLNQrMHrR
https://dl.doubtnut.com/l/_tJdnRboK7QTh


reaction. Give reason.

Watch Video Solution

39. What is the e�ect of temperature on the

rate of a reaction ?

Watch Video Solution

40. Write Arrhenius equation. Mention the

symbols stands for.

Watch Video Solution

https://dl.doubtnut.com/l/_tJdnRboK7QTh
https://dl.doubtnut.com/l/_OpQkwygiMedY
https://dl.doubtnut.com/l/_aiR75JxDhyIw


41. De�ne temperature coe�cient of a

reaction. What is general value of it ?

Watch Video Solution

42. Write 

i) Arrhenius equation. 

ii) The formula to calculate half life. Period of

zero order reaction.

Watch Video Solution

https://dl.doubtnut.com/l/_aiR75JxDhyIw
https://dl.doubtnut.com/l/_GOkmZ6dLYEq5
https://dl.doubtnut.com/l/_IYiWmjPbcRhm


43. Write the energy distribution curve

showing temperature dependence of rate of a

reaction.

Watch Video Solution

44. What is activation energy ?

Watch Video Solution

https://dl.doubtnut.com/l/_IYiWmjPbcRhm
https://dl.doubtnut.com/l/_b2AsaHgxLUgK
https://dl.doubtnut.com/l/_MhPvnRVIl40L


45. Give equation to calculate activation

energy when rate constants known at two

di�erent temperatures.

Watch Video Solution

46. What is catalyst. Give an example.

Watch Video Solution

47. How catalyst increases rate of a reaction.

https://dl.doubtnut.com/l/_jLkgOxUTDpbz
https://dl.doubtnut.com/l/_neneGsvMUPa8
https://dl.doubtnut.com/l/_eMF42gYXW5oC


Watch Video Solution

48. What happens to the energy of activation

of a reaction when positive catalyst is added.

Watch Video Solution

49. Draw a graph of potential energy v/s

reaction co-ordinate showing the e�ect of a

catalyst on activation energy.

Watch Video Solution

https://dl.doubtnut.com/l/_eMF42gYXW5oC
https://dl.doubtnut.com/l/_ok05eAJZp7Ai
https://dl.doubtnut.com/l/_rrloqfhMHPqj


50. Explain the e�ect of catalyst on the

activation energy of the reaction with the

graph.

Watch Video Solution

51. De�ne collision frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_rrloqfhMHPqj
https://dl.doubtnut.com/l/_Q0gKpktPyqGC
https://dl.doubtnut.com/l/_MQjbBBTTRBZW


Problems Section

52. Give an expression to �nd out rate of a

reaction according to collision theory.

Watch Video Solution

53. According to collision theory, what are the

two factors that lead to e�ective collisions

Watch Video Solution

https://dl.doubtnut.com/l/_qFuNrFtq5HQ7
https://dl.doubtnut.com/l/_XP7XR8jnVqDr
https://dl.doubtnut.com/l/_LXdbfjKK69Ob


1. For the reaction , the concentration

of a reactant changes from 0.03 M to 0.02 M in

25 minutes. Calculate average rate of reaction.

Watch Video Solution

R → P

2. In a reaction 2A product, the concentration

of A decreases from 0.5 mol L-1 to 0.4 mol L-1

in 10 minutes. Calculate the rate during this

interval.

Watch Video Solution

https://dl.doubtnut.com/l/_LXdbfjKK69Ob
https://dl.doubtnut.com/l/_qHLhrSZtZQ5I


3. The conversion of molecules X to Y follows

second order kinetics. IF concentration of X is

increased to three times how will it a�ect the

rate of formation of Y.

Watch Video Solution

4. The initial concentration of  in the

following �rst order reaction

 was 

 mol  at 318K. The

N2O5

N2O5(g) → 2NO2(g) + O2(g)
1

2

1.24 × 10− 2 L− 1

https://dl.doubtnut.com/l/_Qu1wE2Np4iff
https://dl.doubtnut.com/l/_NBBubQG0TIFA


concentration of  after 60 mintues was 

 mol . Calculate the rate

constant of the reaction.

Watch Video Solution

N2O5

0.2 × 10− 2 L− 1

5. The rate constant of a certain �rst order

reaction is . What is its half life period

?

Watch Video Solution

200S − 1

https://dl.doubtnut.com/l/_NBBubQG0TIFA
https://dl.doubtnut.com/l/_ojUfFzqi0cL5


6. A certain �rst order reaction is half

completed in 46 min. Calculate the rate

constant and also time for 75% completion of

the reaction.

Watch Video Solution

7. Show that in case of a �rst order reaction,

the time taken for completion of 99.9%

reaction is ten times the time required for half

change of the reaction.

https://dl.doubtnut.com/l/_EJcmYax0qQ2D
https://dl.doubtnut.com/l/_jBWqqoecZMgk


Watch Video Solution

8. Show that 

Watch Video Solution

t99 % = 2 × t90 %

9. Rate constant of a �rst order reaction is

0.0693 . Calculate the percentage of the

reactant remaining at the end of 60 minutes.

Watch Video Solution

− 1
min

https://dl.doubtnut.com/l/_jBWqqoecZMgk
https://dl.doubtnut.com/l/_CcF8R9nwq4tU
https://dl.doubtnut.com/l/_UDPBI4bKCTst
https://dl.doubtnut.com/l/_mKtuRNXAun62


10. The rate constant for a �rst order reaction

is . How much time will it take to reduce

the initial concentration of the reactant to its

 value.

Watch Video Solution

60s− 1

1/16th

11. A �rst order reaction takes 40 min for 30%

decompositon.

Watch Video Solution

https://dl.doubtnut.com/l/_mKtuRNXAun62
https://dl.doubtnut.com/l/_7ROGamRFtHI9


12. 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

14C

14C

13. A �rst order reaction is found to have a

rate constant  . Find the

half-life of the reaction.

K = 5.5 × 10− 14S − 1

https://dl.doubtnut.com/l/_WQAIiD9NGdYE
https://dl.doubtnut.com/l/_JIax8Vpyk1sS


Watch Video Solution

14. A �rst order reaction has a rate constant

. How long will 5g of this

reacant take to reduce to 3g ?

Watch Video Solution

1.15 × 10− 3s− 1

15. Time required to decompose  to

half of its initial amount is 60 minutes. IF the

decomposition is a �rst order reaction.

Calculate the rate constant of the reaction.

SO2Cl2

https://dl.doubtnut.com/l/_JIax8Vpyk1sS
https://dl.doubtnut.com/l/_PZjGDaIrzIen
https://dl.doubtnut.com/l/_J1NPg70Wqj8J


Watch Video Solution

16. The rate constant of a particular reaction

doubles when the temperature changes from

300K to 310 K, calculate the energy of

activation.

Watch Video Solution

17. The rate constant of a raction at 500 K and

700 K are 0.02  and  respectively.s− 1 0.07s− 1

https://dl.doubtnut.com/l/_J1NPg70Wqj8J
https://dl.doubtnut.com/l/_sMdKcFm3vvee
https://dl.doubtnut.com/l/_gIESn8cH4tjA


Calculate the value of 

Watch Video Solution

Ea

18. The rate of a chemical reaction doubles for

an increase of 10K in absolute temperature

from 298K. Calculate .

Watch Video Solution

Ea

19. The rate of a reaction becomes four times

when the temperature changes from 293 K to

https://dl.doubtnut.com/l/_gIESn8cH4tjA
https://dl.doubtnut.com/l/_2xAP5ozhX8IM
https://dl.doubtnut.com/l/_PsL2u9w0bcuU


313 K. Calculate the energy of activation 

of the reaction aassuming that it does not

change with temperature.

Watch Video Solution

(Ea)

https://dl.doubtnut.com/l/_PsL2u9w0bcuU

