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CHEMICAL KINETICS

Question Bank

1. For the reaction R — P,he concentration

of a reactant change from 0.03 M to 0.02M in


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_79cI3WHGwTjY

25 minutes. Calculate the average rate of

reaction using units of time and seconds.

° Watch Video Solution

2. In a reaction ,24A — product, the
concentration of A decreases from 0.5molL ~ !
to0.4molL ~'in 10 minutes. Calculate the rate

during this interval.

o Watch Video Solution



https://dl.doubtnut.com/l/_79cI3WHGwTjY
https://dl.doubtnut.com/l/_VLzlQL0jTPxZ

3. For a A + B — productithe rate law is
given by r = k[A]%[B]z.What is the order of

the reaction .

o Watch Video Solution

4. The conversion of molecules of X to Y

follows second order kinetics. If concentration

of X is increases to three how will it affect the

rate of formation of Y?

° Watch Video Solution



https://dl.doubtnut.com/l/_Oqcu0qKrwqdd
https://dl.doubtnut.com/l/_DooyZK6uZagN

5. A first order reaction has a rate constant
1.15 x 10 3s . How long will 5 g of this

reactant take to reduce to 3 g?

o Watch Video Solution

6. Time required to decompose SO,CLto
half of its initial amount is 60 minutes. If the
decomposition is a first order reaction,

calculate the rate constant of the reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_DooyZK6uZagN
https://dl.doubtnut.com/l/_ReDYeFZZCY58
https://dl.doubtnut.com/l/_sXM5jmowxeA4

7. What will be the effect of temperature on

rate constant?

° Watch Video Solution

8. The rate of a chemical reaction doubles for
an increases of 10 K in absolute temperature

from 298 K. CalculateFE,.

° Watch Video Solution



https://dl.doubtnut.com/l/_sXM5jmowxeA4
https://dl.doubtnut.com/l/_HYGKLDnf22go
https://dl.doubtnut.com/l/_1s5DRAqtUjed
https://dl.doubtnut.com/l/_pBQK86BAg8nH

9. The activation energy for the reaction,
2HI(g) — Hy(g) + I(g)is 209.5kjmol ~'at
581 K.Calculate the fraction of molecules of
reactant having energy equal to or greater

than activation energy.

o Watch Video Solution

10. The order of a chemical reaction can be
zero and even a fraction but molecularity
cannot be zero or a non-integer. What do you

mean by the order of a reaction ?


https://dl.doubtnut.com/l/_pBQK86BAg8nH
https://dl.doubtnut.com/l/_sYrQG5Cyfpl0

° Watch Video Solution

1. The order of a chemical reaction can be
zero and even a fraction but molecularity
cannot be zero or a non-integer. What is

molecularity of a reaction?

o Watch Video Solution

12. The conversion of molecules of X to Y

follows second order kinetics. If concentration


https://dl.doubtnut.com/l/_sYrQG5Cyfpl0
https://dl.doubtnut.com/l/_qlaFctzh82ef
https://dl.doubtnut.com/l/_IObrKlw4GFSJ

of X is increases to three how will it affect the

rate of formation of Y?

o Watch Video Solution

13. In a classroom discussion about order and
moleculrity of a reaction,Ramu argued that
"there are reactions which appear to be of
higher order but actually follows first order
kinetics"How far is his statement true? Give
your opinion in this regard. Justify your answer

using suitable example.

| e |


https://dl.doubtnut.com/l/_IObrKlw4GFSJ
https://dl.doubtnut.com/l/_Qbx4LUXUYxNr

& watch Video Solution I

14. List out any three important differences

between order and molecularity.

o Watch Video Solution

15. The hydrolysis of an ester in acid medium is
first order reaction. What do you mean by a

first order reaction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Qbx4LUXUYxNr
https://dl.doubtnut.com/l/_4Sqi0ki5obML
https://dl.doubtnut.com/l/_ka7URAczgO2r

16. Write the relation between half lifet:and
2

rate constant (k)of a first order reaction .

° Watch Video Solution

17. The hydrolysis of an ester in acid medium is
first order reaction. Half life period of a first
order reaction is 20 seconds. How much time

will it take to complete 90% of the reaction?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ot3c1VRp5cDn
https://dl.doubtnut.com/l/_HgcOXM10Xc1o
https://dl.doubtnut.com/l/_Wj3Eu21DFsMF

18. Rate of a reaction is the change in
concentration of any one of the reactants or
any one of the products in unit time. Express
the rate of the following reaction in terms of

reactants and products:

2HI — H, + I

o Watch Video Solution

19. Rate of a reaction is the change in
concentration of any one of the reactants or

any one of the products in unit time. If rate


https://dl.doubtnut.com/l/_Wj3Eu21DFsMF
https://dl.doubtnut.com/l/_W1UG01EbVLFi

expression for the above reaction is rate=

k(HTI)? what is the order of the reaction?

° Watch Video Solution

20. Rate of a reaction is the change in
concentration of any one of the reactants or
any one of the products in unit time. Define

order of a reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_W1UG01EbVLFi
https://dl.doubtnut.com/l/_cxPLzULDJlwL

21. Rate of a reaction is the change in
concentration of any one of the reactants or
any one of the products in unit time.

2HI — H, + I,

Whether the molecularity and the order of the

above reaction are the same? Give reason.

o Watch Video Solution

22. For a first order reaction half life period

1
t(E)is independent of initial concentration


https://dl.doubtnut.com/l/_GjkbDR4ztrVf
https://dl.doubtnut.com/l/_1J9JixvS2nXr

of its reacting species. What is meant by half

life period of a reaction?

° Watch Video Solution

23. For a first order reaction half life period
Ly. . o .
t(E)IS independent of initial concentration
of its reacting species. By deriving the

1
equation for t(§>of first order reaction,

prove that ¢tiis independent of initial
2

concentration of its reacting species.

° Watch Video Solution



https://dl.doubtnut.com/l/_1J9JixvS2nXr
https://dl.doubtnut.com/l/_DR2YJyjC0csW

24. Zero order reaction means that the rate of
a reaction is independent of the concentration
of reactants. Write an example for a zero order

reaction.

° Watch Video Solution

25. Zero order reaction means that the rate of

a reaction is independent of the concentration


https://dl.doubtnut.com/l/_DR2YJyjC0csW
https://dl.doubtnut.com/l/_94MMpZlLisFv
https://dl.doubtnut.com/l/_b4p7g9WsUqTu

of reactants. Write the integral rate

expression for the zero order reaction,R — P

o Watch Video Solution

26. The temperature dependence of the rate of
a chemical reaction can be accurately
explained by Arrhenius equation. With the
help of Arrhenius equation, calculate the rate
constant for the first order reaction
CoHsI(g) — CyHy(g) + HI(g)at7T00K

Energy of activation (Ea)for the reaction is


https://dl.doubtnut.com/l/_b4p7g9WsUqTu
https://dl.doubtnut.com/l/_69duUfYTeKX6

209kjmol _1and rate constant at 600K is

1.60 x 10~ °s [Universal gas constant R=

8.314JK ~'mol ']

o Watch Video Solution

27. The conversion of molecules of X to Y

follows second order kinetics. If concentration

of X is increases to three how will it affect the

rate of formation of Y?

° Watch Video Solution



https://dl.doubtnut.com/l/_69duUfYTeKX6
https://dl.doubtnut.com/l/_Rs2RS6tLvABX
https://dl.doubtnut.com/l/_rwmp6daFcpEm

28. The conversion of molecule A to B follows
second order kinetics. Indicate the order and

molecularity of the reaction given below:

H
C12H9011 + HyO — CsH1204 + CgH1504

o Watch Video Solution

29, Consider a general reaction
aA + bB — cC + dD
The rate expression for the reaction is Rate =

k[A]"[B]Y Establish  the significance  of


https://dl.doubtnut.com/l/_rwmp6daFcpEm
https://dl.doubtnut.com/l/_yyPNpaT9lOZj

(atb)and (x+y)term in terms of order and

molecularity.

° Watch Video Solution

30. Consider a general reaction
aA +bB — cC +dD

The rate expression for the reaction is Rate =
k[A]"[B]Y Write any two differences between

order and molecularity.

° Watch Video Solution



https://dl.doubtnut.com/l/_yyPNpaT9lOZj
https://dl.doubtnut.com/l/_apCQHmG782PM
https://dl.doubtnut.com/l/_DPBam0VEQp1b

31. 'Reaction with zero order is possible but

zero molecularity is not" Justify the statement.

o Watch Video Solution

32. Unit of rate constant (k) of a reaction
depends on the order of the reaction
Value of 'k’ of two reaction are given below.

Find the order of each reaction

k=3 x10 2molL 1's 1

o Watch Video Solution



https://dl.doubtnut.com/l/_DPBam0VEQp1b
https://dl.doubtnut.com/l/_gExWdVoILolO

33. Unit of rate constant (k) of a reaction
depends on the order pf the reaction
Value of 'k' of two reaction are given below.

Find the order of each reaction

k=5x 10 3molL 1's !

o Watch Video Solution

34. Write integrated rate equation for a first

order reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_R8hW2rTTZTWG
https://dl.doubtnut.com/l/_OfgjS49VQIUG

35. Write the relation between half lifet:and
2

rate constant (k)of a first order reaction .

o Watch Video Solution

36. Rate constant (k)of a reaction s
5 x 10~2s "L Find the half life (tl) of the

reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_OfgjS49VQIUG
https://dl.doubtnut.com/l/_Mt59gEEUSBst
https://dl.doubtnut.com/l/_F3WfQSgfH2Wb
https://dl.doubtnut.com/l/_HmlYAW0rgAQT

37. The term order and molecularity are
common in chemical kinetics. What do you

mean by order and molecularity?

o Watch Video Solution

38. The term order and molecularity are
common in chemical kinetics. Write two factor

influencing rate of a reaction

o Watch Video Solution



https://dl.doubtnut.com/l/_HmlYAW0rgAQT
https://dl.doubtnut.com/l/_I6dckHxlylWw

39. The term order and molecularity are
common in chemical kinetics. Write Arrhenius

equation.

o Watch Video Solution

40. Integrated rate expression for rate

constant of first order reaction is given by

L _ 2303 [[R]],

t ° [R]

R — P.Derive an expression for half life

for general reaction

period of first order reaction.

| e |


https://dl.doubtnut.com/l/_xxhxuLZDzAOv
https://dl.doubtnut.com/l/_LORJZsRQzzPP

l & Watch Video Solution I

41. A first order reaction has a rate constant
1.15 x 10 3s . How long will 5 g of this

reactant take to reduce to 3 g?

o Watch Video Solution

42. The molecularity of reaction

2NO + Oz — 2NOaqis

A5


https://dl.doubtnut.com/l/_LORJZsRQzzPP
https://dl.doubtnut.com/l/_NMu3J0YD4gv6
https://dl.doubtnut.com/l/_ewwOTZ4s4Upt

B.2

C.3

D.O

Answer: C

o Watch Video Solution

43. What do you mean by rate of a reaction?

o Watch Video Solution



https://dl.doubtnut.com/l/_ewwOTZ4s4Upt
https://dl.doubtnut.com/l/_4O0YcWesHU7Y
https://dl.doubtnut.com/l/_iFuIF8OnsTY2

44. What will be the effect of temperature on

a rate of a reaction?

o Watch Video Solution

45, A first order reaction is found to have a
rate constantk = 5.5 x 10 *s 'Find out

the half-life of the reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_iFuIF8OnsTY2
https://dl.doubtnut.com/l/_vgN5Wuf7DXPH

46. Rate of a reaction is the change in
concentration of any one of the reactants or
any one of the products in unit tim.Express
the rate of the following reaction in terms of
reactants and products

ZNO(g) -+ Og(g) — 2N02(G)

o Watch Video Solution

47. Rate of a reaction is the change in

concentration of any one of the reactants or


https://dl.doubtnut.com/l/_i6n7aPbtlsLv
https://dl.doubtnut.com/l/_y2AlwMJWshEv

any one of the products in unit time.
1 .
NyOs(g) — 2NOo(4) + 502(9)'5 a first

order reaction. Find the unit of k

° Watch Video Solution

48. Rate of a reaction is the change in
concentration of any one of the reactants or
any one of the products in unit time. Calculate
the time required for the completion of 90%

of a first order reaction(k = 0.2303s 1)

° Watch Video Solution



https://dl.doubtnut.com/l/_y2AlwMJWshEv
https://dl.doubtnut.com/l/_H9WtngkjQBWN

49, Plot a graph showing variation in the
concentration of reactants against time for a

zero order reaction.

o Watch Video Solution

50. What do you mean by zero order of a

reaction?

° Watch Video Solution



https://dl.doubtnut.com/l/_H9WtngkjQBWN
https://dl.doubtnut.com/l/_JbT7pMEjpS4V
https://dl.doubtnut.com/l/_FTgQffj1yhEA
https://dl.doubtnut.com/l/_YqTuS0fVzdBx

51. The initial concentration of the first order
, 1
reaction,NyOs () — 2NO3(4) + 502(9)
was 1.24 x 10~ 2molL ~'.The concentration of
N205 after ‘I’ hour was 0.20 x 10-2 mol L-1
Calculate the rate constant of the reaction at

300 K.

° Watch Video Solution

52. The term order and molecularity are
common in chemical kinetics. Write Arrhenius

equation.



https://dl.doubtnut.com/l/_YqTuS0fVzdBx
https://dl.doubtnut.com/l/_abSa329yvmYo

Watch Video Solution

53. The effect of temperature on rate of
reaction is given by Arrhenius equation. Define

activation energy(Ea)

° Watch Video Solution

54. Rate contant ks of a reaction at 310 K is
two time of its rate constant kjat 300
K.Calculate activation energy of the reaction.

(log 2=0.3010,log 1=0)


https://dl.doubtnut.com/l/_abSa329yvmYo
https://dl.doubtnut.com/l/_bmgZNuWSyjD8
https://dl.doubtnut.com/l/_RAowKYWY5ML2

° Watch Video Solution

55. For the reaction
3NO(g) — NOy(g) + NO(g)Rate=k[NO]”
What is the constant k in the above

expression known as?

o Watch Video Solution

56. For the reaction

3NO(g) — NO,(g) + NO(g),Rate=k[NOJ*


https://dl.doubtnut.com/l/_RAowKYWY5ML2
https://dl.doubtnut.com/l/_d4oEGiz2admC
https://dl.doubtnut.com/l/_FFbBSLBQKCoP

What is the order of the reaction?

o Watch Video Solution

57. For the reaction
3NO(g) — NOy(g) + NO(g)Rate=k[NO)]*
.Determine the dimension of k in the above

reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_FFbBSLBQKCoP
https://dl.doubtnut.com/l/_RHWX2Upg6RWF

58. Consider a general reaction
aA + bB — cC +dD

The rate expression for the reaction is Rate =
k[A]"[B]Y Write any two differences between

order and molecularity.

o Watch Video Solution

59. A reaction is first order in A and second
order in B.Write the differential rate equation

for the reaction.

| & I


https://dl.doubtnut.com/l/_YiF9Z8UTO8dU
https://dl.doubtnut.com/l/_ffGXDsjblsZ5

| ¥ Watch Video Solution |

60. A reaction is first order in A and second

order in B.How is the rate affected when the

concentrated of B is doubled?

o Watch Video Solution

61. A reaction is first order in A and second

order in B.How is the rate affected when the

concentration of both A and B is doubled?

o Watch Video Solution



https://dl.doubtnut.com/l/_ffGXDsjblsZ5
https://dl.doubtnut.com/l/_N1CPbAqWSGcM
https://dl.doubtnut.com/l/_HqzYHwRT3089

62. A quantitative relation between rate
constant k and temperature was proposed by
Arrhenius. Represent the Arrhenius equation

and explain the terms involved

o Watch Video Solution

63. A quantitative relation between rate
constant k and temperature was proposed by

Arrhenius. What is the nature of the plot


https://dl.doubtnut.com/l/_HqzYHwRT3089
https://dl.doubtnut.com/l/_FJ8RpNdl5T0B
https://dl.doubtnut.com/l/_rb4AG3TtmJpb

obtained if log k is plotted against 1/T?what

will be the slope of this plot equal to ?

° Watch Video Solution

64. The rate constant of a reaction are
1x10 3%s tand 2x 10 3s 'at 27°Cand
37° Crespectively.Calculate the activation

energy of the reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_rb4AG3TtmJpb
https://dl.doubtnut.com/l/_HlJrax3Bg8Xc

65. The rate constant of a reaction at 298 K is
given by 3.2 x 10 °s ' Find the order of

reaction?

o Watch Video Solution

66. The decomposition of NHson the surface
of metal like platinum is a zero order reaction.
Write the expression for the rate law of this

reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_lyYM7N3lj8nK
https://dl.doubtnut.com/l/_GmWmLk6tr2dN

67. The decomposition of NHson the surface
of metal like platinum is a zero order reaction.
What is the unit of the rate constant k for this

reaction?

o Watch Video Solution

68. The decomposition of NHson the surface
of metal like platinum is a zero order reaction.

What type of plot do you expect for rate


https://dl.doubtnut.com/l/_GmWmLk6tr2dN
https://dl.doubtnut.com/l/_yt3bAetFVEIe
https://dl.doubtnut.com/l/_67y0zmDj6jvt

versus concentration for a zero order

reaction?

° Watch Video Solution

69. Zero order reaction means that the rate of
a reaction is independent of the concentration
of reactants. Write the integral rate

expression for the zero order reaction,R — P

o Watch Video Solution



https://dl.doubtnut.com/l/_67y0zmDj6jvt
https://dl.doubtnut.com/l/_V8ALYQCvzNaX

70. The decomposition of NH3zon the surface
of metal like platinum is a zero order reaction.

Give another example of a zero order reaction.

o Watch Video Solution



https://dl.doubtnut.com/l/_1ODm9tVctglE

